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YyeOHUKu:

(HanMeHOBaHNUE TIPEIMETA)

[Taceunuk B. B., Kamenckuit A.A., Pyouos A.M., llIgenoB I'. I'., INanonrok 3.I'; moxn pen Ilaceunuxa B.
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(Ha3BaHHE METOUYECKOTO OOBEIUHEHHMS)

ITIpotokon Ne. 1  or« 29 »  aBrycra 2023 1.

PykoBogurens MO Hukonosa T.I1.
(moammce) ((25(0)]



INOACHUTEJIbBHAS 3AIINCKA

[Tpu pazpaboTke MporpaMMbl O OUOJIOTUU TEOPETHUUECKYIO OCHOBY JIJISl OTIPEIeNICHUs MTOIX0/I0B
K (OpPMHPOBAHUIO cOAEpKaHUS ydeOHOro mnpeamera «bHOJOTHS» COCTAaBMIIM: KOHLENTYaJIbHBIC
nosoxkeHuss ®PI'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH, COACpKAHUsS, PE3YJIbTATOB OOyUCHUS H
TpeOOBaHUN K YPOBHIO IOATOTOBKM BBITYCKHUKOB, IMOJIOKEHHS 00 OOIIMX WENAX W TPUHIMIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI cpeqHero obmiero odpasoBanusi B Poccuiickoit
denepanyy, a TaKXKe MOJIOXKEHUS O crieruduke OnoIoruy, e€¢ 3Ha4eHUH B TIO3HAHUH JKUBOM MPUPOJIBI U
o0ecrieyeHnn CyYIIECTBOBaHMS 4YeJoBedeckoro obmecTBa. COrjacHO Ha3BaHHBIM — IOJIOKEHHSM,
orpezieNieHbl OCHOBHBIE (PYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo Ouosoruu Ma€T TPENCTaBICHHE O IeNsAX, 00 oOmel crpareruu OOydeHUs,
BOCIIUTAHMSI U Pa3BUTH OOydYalOIIMXCS cpeAcTBamMH yueOHoro mpenmera «buonorus», ompenenser
00s13aTeNIbHOE TPEIMETHOE COJIepKAHUE, €r0 CTPYKTYpPY, paclpelesieHue IO pasfelaM MU TeMaM,
PEKOMEHIyeMYIO TMOCIEA0BAaTEeIbHOCTh U3YUYEHHUsl y4eOHOro MaTepuaia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKA OOpPa30BaTENbHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4aroImxcs.

B mporpamMMe no OMOJOrMM TakKe YUMTHIBAIOTCA TPeOOBaHMS K IJIAHUPYEMBIM JIMYHOCTHBIM,
MeTamnpeIMETHBIM U IPEIMETHBIM pe3yibTaTaM OOydeHus B (OPMUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEIBHON  JIEATENbHOCTH/YIeOHBIX JIEHCTBUH OOy4YaromUXCsl IO OCBOCHHUIO COJCpPKAHUS
Ouooruueckoro oopa3zoBaHusl.

B mnporpamme mo Owmomormm (10-11 kmaccel, 0a30BbIii YpPOBEHb) pEAIM30BAH HPUHIHII
MIPEEeMCTBEHHOCTH B U3yYeHUH OMOoruu, 6arogaps 4emy B Hell MpoCcMaTprBaeTCsl HAMpaBIECHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (DOPMUPOBAHHEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHNS, IIEHHOCTHBIX
OpUEHTAIM JTMYHOCTH, SKOJIOTHYECKOrO MBIIUICHUS, MPEACTaBICHUI O 3M0pOBOM OOpa3e KU3HU U
Oepe’KHBIM OTHOILICHHEM K OKpyXkaromeid mnpupoanoir cpene. I[lostomy Hapsgy ¢ u3ydeHHEM
00111e0MOJIOTMYECKUX TEOPUH, a TaK)Ke 3HAHHUIM O CTPOCHUHU KUBBIX CUCTEM PAa3HOTO paHTa M CYIIHOCTH
OCHOBHBIX TIPOTEKAIONIMX B HUX TPOIECCOB B MpOorpaMMmMe IO OWOJIOTUH YIEICHO BHUMAaHHE
UCIOJIb30BAHUIO MOTYYSHHBIX 3HAHUH B MOBCEAHEBHON KU3HU ISl pELICHHs] IPUKIAIHBIX 33]1a4, B TOM
yucie: NpoQUIAKTUKM  HACJIEACTBEHHBIX  3a00JeBaHUIl  4YeloBeKa, MEIUKO-T€HETHYECKOIOo
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMSI SKOJOTMYECKH LEIecO00pa3HOro IOBEIEHUs B OKpYKarolien
IIPUPOJHOM Cpele, aHalu3a BIHSHUSA XO3SHUCTBEHHOM JEATEIIBHOCTH YEJIOBEKA Ha COCTOSHHE
IOPUPOJHBIX M HCKYCCTBEHHBIX SKOCHCTEM. YCHJICHME BHUMAHHUS K TNPHUKIATHON HAIPaBICHHOCTU
yueOHOoro mnpenmera «bHONOTHS» TPOJUKTOBAHO HEOOXOIUMOCTBIO OOECTICUCHMS] YCIOBUN ISt
pelieHusl OJHOM W3 aKTyaldbHBIX 3ajjady IIKOJBHOTO OHOJIOTMYECKOro o00pa3oBaHUs, KOTOpas
npenmnosiaraer (GOPMUPOBAHHE Yy OOy4arOIMXCsS CIOCOOHOCTH aJalnTUPOBATBCA K HM3MEHEHHSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUDA.

buonoruss Ha ypoBHe cpenHero oOmero oOpa3oBaHUS 3aHMMaeT BaxkHoe Mecto. OHa
obecrieunBaeT GopMHUpPOBaHUE Y OOYUAIOIIMXCS MPEICTABICHUA O HAYYHOM KapTHHE MUpa, pacIIupsier
1 0000111aeT 3HaHMS O KMBOW MpUpPOJE, €€ OTIUYUTEIbHBIX MPHU3HAKAX — YPOBHEBOM OpraHu3aiuu u
HBOJIIOLUM, CO3MaET YCJIOBUS JJs: TO3HAHUS 3aKOHOB JKMBOW HPUPOJBI, (OPMHPOBAHUS
(yHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOT0 M O€30macHOro odpasa >KM3HH, IKOJIOTHYECKOTO
MBIIJIEHMS], IEHHOCTHOTO OTHOLLIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.

bonbuioe 3HaueHne OMOJOTUS UMEET TAaKXKe JUIsl PElIeHMs] BOCIUTATENbHBIX U Pa3BUBAIOIINX
3ajady  cpeaHero oOmiero oOpa3oBaHUs, colMaidu3alMu oOyuaromuxcs. HM3ydenue Ouonoruu
oOecnieunBaeT  yciaoBus s (QOPMUPOBAHUS  UHTEIUIEKTYaJdbHBIX, KOMMYHHMKAI[MOHHBIX H
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIBTYpbI, CHOCOOCTBYET MHTETpalnuu OHOJOTHYECKUX
3HAHUU C TMPEACTABICHUSMU U3 JAPYTUX Y4YEOHBIX NPEAMETOB, B YAaCTHOCTHU, (QU3UKH, XUMUU U
reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpeAHAa3HAYeHUH ydeOHoro npenmera «buonorus» cocraBuiIn
OCHOBY Ul OIpeAeNieHuss TOAXOJAOB K OTOOpYy U CTPYKTYPHUPOBAaHUIO €ro CojAepKaHMUs,
MIPEJCTaBICHHOTO B IIPOrpaMMe Mo OMOJIOTHH.



Ot6op comepkanus ydeOHOro mpenmera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
HO3HHHﬁ KYHLTypOCOO6paBHOFO noaxonaa, B COOTBCTCTBHUU C KOTOPbIM 06y11afonmec;1 JOJI2KHBI OCBOUTH
3HaHHUA M YMEHHUA, 3HauuMble A (GopMHUpoBaHUs OOIIEH KyIbTYpHI, ONPEIENAIOIINE aJeKBaTHOE
MOBEJICHUE YEJIOBEKA B OKPY)KAIOLIEH MPUPOAHON cpefie, BOCTPEOOBAaHHBIE B MMOBCETHEBHON KHU3HHU H
MPaKTUUYEeCKON JiesaTenbHOCTH. Ocofoe MecTo B ATOW cHCTeME 3HAaHWM 3aHUMAIOT 3JEMEHTHI
COZIepKaHUs, KOTOpBIE CIY)KaT OCHOBOM JIsi (OpPMHUPOBAaHUS TPEACTABICHUH O COBPEMEHHOU
€CTECTBEHHO-HAYYHONH KapTHUHE MHpa M LEHHOCTHBIX OPHUEHTAIMSIX JUYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHU3aluy OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKkTypupoBaHHE COJIepXKaHUs y4yeOHOro MaTepuajga B TMporpamMme MO OHOJOTUU
OCYIIECTBIICHO C YYETOM NMPUOPUTETHOTO 3HAUYCHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOU
MIPUPOJBI, 0 €€ YPOBHEBOW OpraHU3allMy U HBOJIIOLUU. B COOTBETCTBHM C 3TUM B CTPYKType Y4eOHOTO
npeamMeTa «buonorus» BBIACJICHBI CJIICAYIOIIUEC COACPKATCIBbHBIC JIMHUHA: «buonorus kax HayKa.
Metonel HayyHoro nmo3HaHus», «Kierka kak Ouonormueckas cucreMa», «OpraHusm Kak
Ouosiornyeckas cucrema», «CucremMa U MHOrooOpasue OpraHMYeCKOro MHpay, «IBOJIONHS KHUBOU
MPUPOAB, «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Llens w3ydyenuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIJIAJCHHE
O0Oy4aloIUMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBLHOM OpraHu3alliy >KUBBIX CHUCTEM pa3HOTO
paHra W MpUOOpEeTeHHE YMEHUW HCIONIBb30BaTh STH 3HAHMS JJISi TPAMOTHBIX JIEWCTBHM B OTHOIICHUH
00BEKTOB JKUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JocTmwkenne 1enu wu3ydeHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypoOBHE
o0ecrieunBaeTcs peleHueM CIeAyIIuX 3a1au:

OCBOCHHE OOYYArOIIMMUCS CHUCTEMbI 3HAHWH O OMOJIOTHUECKHX TEOPHAX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBHUiiaX, CIYKallUX OCHOBOH IUisi (popMHpOBaHMS MpEACTAaBICHUN O
eCTCCTBeHHO-HaquOﬁ KapTUHC MHpa, O MCTOJAAaX HAYUYHOI'O IIO3HAHUA, CTPOCHUHU, MHOFOO6pa3I/II/I n
OCOOCHHOCTSIX JKUBBIX CHCTEM pA3HOTO YpPOBHS OpraHU3allMM, BBIJAIOIIUXCS OTKPBITUAX H
COBPCMCHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;

dopMupoBaHue y OOy4aroUIMXcs IO3HABATEIbHBIX, MHTENIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B MpoIlecce aHaM3a JaHHBIX O MyTSAX PA3BUTHSA B OMOJIOTUU HAYYHBIX B3TJISAOB, UACH U
MOJIXO/I0B K U3YYEHUIO KHUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alUH;

CTaHOBJICHHE y OOydarommxcsi oOme KyabTypsl, (PYHKIMOHAIBHOW TPaAaMOTHOCTH, Pa3BHTHE
YMEHUI OOBSICHATH U OLIEHUBATh SIBICHUS OKPYXKAIOIIEro MUpa *KUBOM MPUPOIbI HA OCHOBAHUM 3HAHUI
U OTIBITA, MOJIYYEHHBIX NPU U3YYEHUU OMOJIOTHUH;

dbopmupoBaHue y 00yJaromuxcss YMEHHH WUTIOCTPUPOBATh 3HaAUYeHHE OMOJOTMUECKUX 3HAHUN B
Hp&KTI/I‘I@CKOfI ACATCIIBHOCTH YCJIOBCKA, Pa3BUTHU COBPCMCHHBLIX MCEAWIMWHCKUX TEXHOJIOTHHA U
arpoOMOTEXHOJIOTHiA;

BOCIIMTaHUEC Y6C)KI[éHHOCTI/I B BO3MOXHOCTH ITO3HAHUS YEJIOBEKOM JKHUBOM IIpUpOABI,
HE00X0UMOCTH OEpeKHOro OTHOLIEHMS K Hel, COOMIOeHHs STHYECKUX HOpPM IpU IMPOBEICHUU
OMOJIOTUYECKHUX HCCIIeIOBAHUM;

OCO3HaHME IEHHOCTH OHMOJIOTMYECKMX 3HAHMW JJI TIOBBIIIEHHS YPOBHS 3KOJIOTMYECKOH
KYJIbTYpBbI, 1151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

OpUMEHEHHE TPHOOPETEHHBIX 3HAHMM W yMEHHUH B TIOBCEAHEBHOM JKHM3HU JUI OLEHKH
MOCTICNICTBUI CBOEH JESTENBHOCTH IO OTHOIICHUIO K OKpYKAaloIIel cpene, COOCTBEHHOMY 37I0POBBIO,
00ocHOBaHUE U cOOMI0IEHUE Mep MPODUITAKTUKY 3a00I€BaHUH.

B cucreme cpemnero o6mero oOpa3oBanus «bwomorus», mzydaemass Ha 0a30BOM YypOBHE,
ABNSICTCA  O0sI3aTENbHBIM  YU4EOHBIM TMPEAMETOM, BXOJSAIIMM B COCTaB MPEIMETHOM o00sacTH
«EcTecTBEeHHO-HAY4YHBIE NTPEIMETHI.

B pamkax HarpoHanbHOTo npoekTa «O0pa3oBaHue» B IIKOJIE HMEETCS OCHAIIICHHE COBPEMEHHBIM
060pyZ[OBaHI/IGM HCHTpa «Touka pocTay». BH@):[peHI/IC 9TOT'O O60py,Z[OBaHI/I$I IIO3BOJIACT KQYCCTBCHHO U3MCHUTDH
nporiecc o0ydeHus: ouosoruu. [1osBisieTcss BO3SMOKHOCTh KOJIMUECTBEHHBIX HAOIIOCHUA U OTIBITOB IS
MOJIyYEHHS TOCTOBEPHOH MH(OPMALIUK 0 OMOJIOrMYECKUX Ipoleccax v 00bekTax. Ha ocHOBe moJiyueHHBIX
OKCIICPUMCHTAJIbHBIX JaHHBIX 06yqa10umec;1 CMOTr'yT CaMOCTOATCIIbHO ACJIaTh BBIBOJBI, 0606I_L[8_TB PE3yJIbTAaThI,



BBISIBJISITh 3aKOHOMEPHOCTH, YTO CIIOCOOCTBYET MOBBIIIICHUIO MOTHBAIIMK 00yUeHUs ITKOJIBLHUKOB. B mporiecce
AKCIIEPUMEHTAIEHOM pabOoThI ydaiuecs MpuoOpeTaroT OMBIT O3HAHUS PEATbHOCTH, SBISIONIUICS — BaXKHBIM
sTamoM  (GOpPMHPOBaHWS Y  HUX  yOeXIeHHH, KOTOpBIE, B CBOIO OYepe/lb, COCTABISIOT OCHOBY
Hay4YHOTO0 MUPOBO33peHHUs. B TO e BpeMs oTpadaThIBaeTCsl METOAMKA IOCTAHOBKU 3KCIICPUMEHTA.
CoBpeMeHHbBIE Cpe/ICTBA 00YUYCHHS, B paMKax MpoeKTa eHTpa « Touka pocTay, coepKaT KaK yKe H3BECTHOE
o0opymoBaHue, Tak ¥ MPUHIHAIIHAIBHO HOBOe. [Ipex e Bcero, 3To mudpossie maboparopur ¢ HabopamMu
JATYNKOB, TIO3BOJISIFOIINE TIPOBOIUTH U3MEPEHUS (PU3UUECKUX, XUMUUECKUX, (PU3UOIOTUICCKUX TTapaMeTPOB
OKpY Karolei cpejibl 1 OpraHu3MoB. B 0CHOBY 00pa3oBaTebHOM MPOrpaMMBbI 3JI0KEHO TIPUMEHEHHE TIM(QPOBBIX
naboparopuii. DKCIICPUMEHT SIBJISETCS HCTOYHUKOM 3HAHUN U KPUTEPHEM UX UCTUHHOCTH B Hayke. KoHnenmus
COBPEMEHHOTO 00pa30BaHUsl MOJIPa3yMEBAET, YTO B YUEOHOM IMPOIIECCe JODKEH 3aHATh CAMOCTOSTELHBIN
WCCIICIOBATEIBCKUN YYCHUYCCKUI SKCIIEPUMCHT.

Hcnonb3oBanue obopynoBanus neHTpa « Touka pocta» npu peanuszauuu naaHoi Ol mo3Bomser

CO3JIaTh YCIIOBHS:

* ISl paCIIMPEHUS COJEPIKAHUS IKOJTBHOTO OMOJIOTHYECKOT0 00pa30BaHUs;

* JUIs TIOBBIIICHUS TO3HABATEIBHON aKTUBHOCTH O0YYAIOIIUXCS B €CTECTBCHHOHAYYHOM 00J1aCTH;
* JUTSI pa3BUTHS TMIHOCTH PeOCHKA B Ipoiiecce 00y4deHUs: OMOJIOTHH, €r0 CIIOCOOHOCTEH,
(bOopMHUPOBaHHUS U YIOBICTBOPEHUS COIIMATBHO 3HAUMMBIX HHTEPECOB U MIOTPEOHOCTEH;

* U PaOOTHI ¢ OJAPEHHBIMY IKOJIFHIUKAMH, OPTaHU3AIMH UX PAa3BUTHS B PA3ITUYHBIX 00JIACTSIX
00pa3oBaTebHON, TBOPUECKOM JCATEIILHOCTH. [IprMeHsist U poBbIe Ta00OPATOPHH HA YPOKaX
OMOJIOTHH, YYaAIIUECs] CMOTYT BBITIOJHUTH MHOKECTBO J1a00OPAaTOPHBIX padOT M SKCIIEPUMEHTOB 110
porpaMMe OCHOBHOM IIIKOJIBI.

st m3ydeHus Omonoruw Ha 0a30BOM YPOBHE CpPEAHETO OO0IIero oOpa3oBaHUsS OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiracce — 34 vaca (1 vyac B Hezelro).



COJAEP)KAHUE OBbYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonoruss kak Hayka. CBsi3b OHUOJIOrMH C OOIIECTBEHHBIMHU, TEXHUUYECKUMU U JIPYTHUMH
€CTECTBCHHBIMH HayKamH, Quiocopueil, 3TUKOH, JCTETUKOW u TmpaBoM. Pons Ouonoruu B
(dbopMUpOBaHUU COBPEMEHHOM HayuyHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoapl TO3HAHUS >KUBOW TPHUPOAbI (HAOMIOIEHHE, SKCIEPUMEHT, ONHCAHWE, H3MEpEHUeE,
KjaccuuKalus, MoJIeTUpOBaHNe, CTaTUCTUYECKass 00pab0OTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabdora Ne 1. «Mcronp3oBaHME pPA3IUYHBIX METONOB TMPH HM3YYCHUU
OMOJIOTrHYECKHX O0BEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JXKussie cuctemsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust ononoruu. OTIudne KUBBIX CHCTEM OT
HEOPraHUYeCKOU MPUPOJIBI.

CpoiicTBa OmocucTeM M MX pa3HooOpas3me. YPOBHU OpraHU3ali OMOCHCTEM: MOJIEKYISPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHM3MEHHBIH, HOMYJISALMOHHO-BUIOBOH, 9KOCHCTEMHBIN
(OmoreoreHOTHYECKHHT ), OMOCEPHBIH.
JdeMoHcTpanum:

Tabmuubt v cxembl: «OCHOBHBIE TPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOW IPUPOIBI».

Ob6opynoBanue: moaens Mojiekyis! JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XMMHYECKHUE IIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona
Y MUHEpaJbHbIE BEIIECTBA.

@OyHKIUY BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lonaepkanne ocMoTHYecKOro 0aiaHca.

benku. CocraB u crpoeHue OenkoB. AMHUHOKHMCIOTHI — MOHOMepHI OenkoB. HesameHumbie u
3aMEHUMbIE AMHUHOKMCIOTHl. AMHHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYPbI OEIKOBOH MOJIEKYJIbI
(mepBuUYHasi, BTOpUYHAsl, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOMCTBA OEJIKOB.
buonornyeckue pyHKINU OEIKOB.

®epMeHThl — Ouosormyeckue KaranuzaTopbsl. CTpoeHue QepMeHTa: aKTUBHBIN IEHTP,
cyoctpatHas crenuduuHocts. Kodepmentsl. Butamunbl. OTnuuns GpepMEHTOB OT HEOpPraHMYECKHX
KaTaJn3aTopoB.

VYraeBoapl: MOHOcaxapuabl (TJIOKO3a, pubo3a M JAe30Kkcupubo03a), AMcaxapuibl (caxaposa,
JIAKTO03a) U MoJIncaxapuabl (Kpaxmal, TIIMKOTeH, LeJo03a). buonornueckue GyHKIMN YIi€BOI0B.

Jlunuasl: Tpurnuuepuapl, dochonunuasl, crepouasl. I'uapodunasHo-THAPOPOOHBIE CBONCTBA.
buonornueckue ¢yHkuuu nunuaos. CpaBHEHHE YIJIEBOJIOB, OEIKOB M JIMIHMJIOB KaK HCTOYHUKOB
JHEPIUH.

Hyxnennoseie kucnorsl: JHK u PHK. HykneoTtuablr — MOHOMEpBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u gpynkiun JJTHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

[Mutonorus — Hayka o kjeTke. Kiierounas Teopust — npumep B3auMoeiCTBUS Uael U (HaKToB B
Hay4YHOM ITO3HAHUU. METO/1bl U3yUeHUS KIETKH.

Knerka kak nenmoctHas xuBas cucrema. OOmume NpU3HAKK KIETOK: 3aMKHYyTas HapyxXKHas
memOpaHna, monekynsl JJHK kak reneTnueckuit anmapar, cucTeMa CHHTe3a OeJka.

Tunel  KJIETOK:  JyKapuoThyeckas M npokapuotrhyeckas. (OcCOOEHHOCTH  CTPOEHHS
npokapuoTHyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHME HYKapHOTHUECKOW KIETKH.
OCHOBHBIE OTJIMYHUS PACTUTENHHOMN, )KUBOTHOU U TPUOHOM KJIETKH.



[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKAa, TIJIMKOKAIMKC, HX (DYHKIUH.
[Tna3maruueckass MemOpana, e€ cBoiictBa u ¢yHkuuu. LluToruilasma u €€  OpraHoMIBL
OnnomemOpannble opraHouasl kiaeTku: OIIC, ammapar [onbmku, auzocomsbl. [lomyaBTOHOMHBIE
OpraHoujbl KJIETKH: MUTOXOHJAPUH, IIacTUibl. lIpoucxokieHune MHUTOXOHApPUN M IiacTul. Buubl
wiactua. HememOpaHHble OpraHOuAbl KJIETKH: PUOOCOMBI, KIETOYHBINA LEHTP, LEHTPHOIH, PECHUYKH,
KIyTUKU. OyHKIIMY OPraHOUI0B KIIETKU. BKitoueHus.

Anpo — perynsaTopHblil neHTp kieTkd. CTpoeHue snpa: siiepHas 000i10YKa, Kapuoliasma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiiaen, P. Bupxos, . Yorcon, ®. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

Juarpammsl: «PacrpeneneHue XMMHYECKUX JIEMEHTOB B HEKUBOM Ipupoze», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEY.

Tabnuuel u cxemsl: «llepuonnyeckas TabauIa XUMUUYECKUX JIEMEHTOBY», «CTPOEHUE MOJIEKYJIbI
BOnbI», «brocuHTe3 Oenka», «CtpoeHue Moiekynbl Oenka», «CtpoeHue depmentay, «HykienHOBbIC
kucinotel. JJHK», «Ctpoenue monekynbl AT®O», «CTpoeHue 3yKapuoTHYECKON KieTkn», «CTpoeHue
KUBOTHOM KIIETKW», «CTpO€HHE pAacTUTENbHOU KIETKH», «CTpOeHue MPOKapUOTHUECKOH KIIETKWY,
«CTpoeHue Apa KIETKW», «Y TIeBOAb, «JIunuash».

OOopynoBaHue: CBETOBOW MHKPOCKON, OOOpyJZoBaHWE [UIsi TIPOBEACHUS HAOJIOJICHUH,
M3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTE€pHUaIbHBIX KIETOK.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 1. «/3yueHue KaTamUTUYECKONH aKTUBHOCTU (PEpMEHTOB (Ha mpUMeEpe
amMuIIa3bl WIK KaTajaasbl)».

JlaGopatopHas pabota Ne 2. «3yueHue cTpoeHHs KIETOK PACTeHUMH, )KUBOTHBIX M OakTepuil noa
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpENapaTax U X OMUCAHHUEY.

Tema 4. ’KuzuenessreJLHOCTDL KJICTKH.

OOMeH BemiecTB, WM METa0o0Iu3M. ACCUMWIAIUS (TUIACTUYECKUM OOMEH) W AMCCUMUIISIUS
(oHepreTHyeckuii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolecca MeTabonu3ma. Poib 3aKOHOB COXpaHEeHHUs
BELIECTB U SHEPTUU B IOHMMaHUU MeTadoIn3Ma.

Tumnbsr oOMeHa BemecTB: aBTOTpO(dHBIN U rerepoTpodHsbIil. Ponb ¢pepMeHTOB B 00MEHe BeliecTB
Y TIPEBPAIICHUN SHEPTUH B KIIETKE.

@®otocunte3. CBeroBas M TeMHoBasg (a3bl (orocuHTe3a. Peaknum QorocuHTE3A.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (OTOCUHTE3A IS )KU3HU Ha 3emye. BiusHue ycinoBuil cpeibl
Ha (OTOCHHTE3 U CLIOCOOBI MOBBIIIEHUS €r0 MPOJTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCUHTE3UPYIOIIMe OakTepuy. 3HaUeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3emJle.

OHepreTuyecknii oOMeH B KJeTke. PaciieniieHue BelecTB, BBIJCICHHE M aKKyMYJIMpPOBaHUE
SHEPruM B KIIETKE. DTambl d3HepreTuueckoro ooMeHna. ['nmukonus. bpoxxenue u ero Buasl. Kucnopoanoe
OKHCJICHMe, WIM KieTouyHoe JbixaHue. OkuciaurenbHoe ¢dochopunrpoanue. IHHEeKTUBHOCTD
SHEPreTHYecKOro oOMeHa.

Peakiun matpuunoro cunresa. I'enernueckas napopmanus u JJHK. Peanuszauus renernyeckoit
uH(popmanuu B kietke. ['eHeTnueckuit Ko u ero cBoiicta. TpaHckpumnuus — MatpuuHblil cuare3 PHK.
Tpancnsus — 6uocunre3 Oenka. Dtansl TpaHcasuuu. KonupoBanue amuHokucinor. Posis pubocom B
O6uocuHTe3e OenKa.

Hexnerounsle ¢opmbl sxu3Hu — Bupycsl. Mcropus otkpeitus BupycoB (. M. MBaHoBckuit).
Oco0OeHHOCTH CTPOEHUS U KU3HEHHOTOo 11KiIa BUpycoB. bakTepuodaru. bonesnu pacteHuii, )KUBOTHBIX
U YelloBeKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHozeduuurta yenoeka (BUY) — Bo3Oymutens
CIINMJda. OOpartHas TpaHCKpHUIIMs, peBepTraza M HHTerpasa. llpodunakThka pacrnpocTpaHEeHUs
BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumuu:

IToprpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsizes.



Tabmumpl 1 cxembl: «Tunbl muTaHus», «MeTabomusm», «MUTOXOHIPUT», «IHEPTETHUCCKUN
obmen», «Xmoporutact», «Porocunte3y, «Ctpoenue IHK», «CtpoeHne u QpyHKIIMOHUpOBaHNUE TeHAY,
«Cunrte3 Oenkay, «I'eHernueckuit kon», «Bupyce», «baktepuodarn», «CtpoeHne M KU3HEHHBIN ITUKIT
Bupyca CIIN/la, 6akrepuodaray, «Pemmukarus JHK».

O6opynoBanue: Moaenu-ammumkanuu «Y apoenne JIHK u Tpanckpuniusy», «bnocunres 6enkay,
«CtpoeHue KiIeTkn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUIYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIM I1MKI KieTkd. HWuTepdaza u  muto3. Ilpomeccsr,
nportekatomue B uHTepdaze. Perukanus — peakius matpuunoro cuare3a JJHK. Ctpoenue xpomocom.
XpoMOCOMHBII Habop — KapuoTUIl. JIMIJIONAHBIA ¥ TalJIONAHBII XPOMOCOMHBIE HAOOPbI. XpOMAaTHIBI.
[{uronornyeckre OCHOBBI Pa3MHOKEHUS U NHIMBHU1YaIIbHOTO Pa3BUTUS OPraHU3MOB.

Henenue xierku — muto3. Craguu muto3a. IIporecchl, mpoucxonsiue Ha pasHbIX CTaAMSIX
MHUTO3a. brosornueckuii cMbICa MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

@opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrioysioe W MooBoe. Buabl 6ecroioro pa3MHOXKEHHUS:
JIeJICHUE HaJBOE, IOYKOBAaHUE OJIHO- M MHOTOKJETOYHBIX, CIOpPOOOpa30BaHUE, BEreTaTHBHOE
pa3MHoO)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE JIJIs1 CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECTI0I0ro.

Meiio3. Ctaguu meiosa. [Ipoieccel, mpoucxoasiiye Ha cTaauax mMeio3a. [loBenenue xpomocom
B Mero3e. KpoccnHrosep. bruosorndaeckuil CMbICII M 3HAYEHHUE MEH03a.

['amerorenes — mporecc oOpa3oBaHMs TMOJOBBIX KIETOK Yy >KMBOTHBIX. [loJoBBIE Kenesbl:
CEMEHHMKM U sAn4YHMKU. OOpa3oBaHuMEe U pa3BUTUE IIOJIOBBIX KJIETOK — TaMeT (CHepMaTo30M],
SHIIEKIIeTKA) — crepMaroreHe3 u oBorene3. OcoOEHHOCTH CTPOEHUS SIMIIEKJIETOK M CIIEPMAaTO30U/I0B.
OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). DMOpUOHAIbHOE pPa3BUTHE (dIMOpHOreHe3). DTarbl
SMOPHOHAILHOTO PAa3BUTUSL Y IO3BOHOYHBIX J>KMBOTHBIX: JIPOOJICHHE, TacTPYJISIIHs, OPraHOTeHE3.
[ToctomMOpuoHanbHOe pa3BuTHE. THUMBI  MOCTIMOPHOHATBHOTO PA3BUTUS: MPAMOE, HENPAMOE
(mmunHouyHOE). BnusHMEe cpeapl Ha pa3BUTHE OPraHW3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pasButme pacrenuii. OHTOreHe3 ILIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHM, CTaluu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «POpPMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BOHHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHUil», «BererartuBHOe pa3MHOXKEHHUE pacTeHMil», «JlemeHue KieTku OakTepuii»,
«CTpoeHHEe TMOJOBBIX KIETOK», «CTpoeHue xpoMocoMbl», «Kierounsiii nukn», «Pemmmkanus JJHK»,
«Mmuto3», «Menosz», «IIpsmoe u HenpsMoe pa3BUTHE, «I aMETOTeHe3 y MIIEKONUTAIOIINX U YEJIOBEKA,
«OCHOBHBIE CTaJIU1 OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl  «CriepMaTo30uJpl  MIIEKOIHUTAIOIIETOY,
«Sineknerka muekonuTaromero», «KaprokmHes B KJI€TKax KOpEIIKa JIyKa», MarHUTHas MOJEIb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Jlabopatopuast pa6ota Ne 3. «HaOmromeHwe MuTO3a B KJIETKAaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIpEnapaTax».

Jlabopatopnast pabora Ne 4. «/3yueHune CTpOEHHs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciieicTBeHHOCTH M H3MEHYHBOCTh OPTaHU3MOB.

[Tpenmet u 3agauu reHeTUKU. VIcTOpus pa3BUTHS TeHETHKHU. POlIb IUTONOTHH ¥ YMOPUOIIOTHH B
CTaHOBJICHUHM TeHeTHKHU. Bkian poccuickux U 3apyOeHbIX YUYEHBIX B pa3BUTHE T'€HETUKH. MeTo[bl
TeHEeTUKH (TMOpUIOIOrMYECKHM, IMTOTEHETUYECKUH, MOJIEKYJIsipHO-TeHeTHueckuil). (OCHOBHBIE
reHeTUYECKUe TIOHATHUS. | 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIINBaHUM.



3aKOHOMEPHOCTH HACJE0BaHUS MPU3HAKOB, ycTaHOBIeHHbIE I'. Mennenem. MoHoruGpumaHoe
CKpelIrBaHue. 3aKOH eTMHO00pa3usi THOPHIIOB NMEPBOTO MOKoJIeHUs. [IpaBuiio JOMUHHPOBaHUS. 3aKOH
paclueIIeHus IPU3HAKoB. I’ noresa unctorsl ramet. [loHoe 1 HEenoIHOE TOMUHUPOBAHUE.

Jurubpuanoe  cKpemuBaHHe.  3aKOH  HE3aBHCHMOTO  HACIIEOBAaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI ~ JUTMOPUIHOIO  CKpEIMBaHUA. AHAIU3UPYIOIIEE  CKpEIMBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS ISl OTNPEACTICHNUS TeHOTUIIA OCOOH.

CueruieHHoe HacnezoBaHue npuszHakoB. Pabora T. MopraHa 1o cuemnjieHHOMY HaclleZJOBaHUIO
reHoB. HapymieHue cleruieHus TeHOB B pe3yJibTaTe KpOCCUHIOBEpa.

XpOMOCOMHas1 TEOpUS HACJIEACTBEHHOCTH. | eHETUUeCKHEe KapThl.

I'eneruka mnosia. XpoMOCOMHOE ONpENENIeHuE I1oja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHsbI€ U reTeporaMeTHbIE OpraHnu3Msl. HacinenoBanne npu3HaKoB, CHEIVICHHBIX € IIOJIOM.

N3meHunBOCTb. BUabl M3MEHUMBOCTU: HEHACIIECACTBEHHAs W HacleACTBeHHasd. Posb cpensl B
HEHACJEeICTBEHHONM  M3MEHYMBOCTH.  XapaKTepUCTUKa  MOJIUM(UKALMOHHOW  M3MEHYMBOCTH.
BaprnanuvoHHBIM psag M BapuanMoOHHAas KpuBasd. Hopma peaknuum npusHaka. KosnmuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBennas, Uiy reHOTUIIHYECKAs, H3MSHYNBOCTE. KoMOMHATUBHAS N3MEHYHUBOCTEL. Melio3
U TIOJIOBOM MpOLECC — OCHOBAa KOMOMHAaTHMBHOM H3MEHYMBOCTH. MyTallMOHHAs M3MEHYMBOCTD.
Knaccuukanuss myramnuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W THPUYUHBI MYTAIH.
MyrtareHHsle (akTopbl. 3aKOH TOMOJIOTUYECKUX PAJOB B HacleACTBeHHOW wu3meHuuBoct H. U.
Basuinosa.

BHesepHas HaclIeICTBEHHOCTb U N3MEHYUBOCTbD.

I'eneruka wuyenoBeka. Kapuortun uenoBeka. OCHOBHbIE METOJbI TI'E€HETHUKU 4YeEJOBEKa:
IeHEAIOTNYEeCKUN, OJIM3HELOBBINA, IIUTOreHETUYECKHH, OMOXUMUYECKUH, MOJIEKYJIIPHO-T€HETHYECKUH.
CoBpeMeHHOE ONIpeeIeHHEe T'€HOTHUIA: MOJIHOT€HOMHOE CEKBEHUPOBAaHUE, F€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomouisto [111P-ananu3a. HacneactBenHble 3a001eBaHus YellOBEKa: TeHHbIE 00JI€3HH, 00Ie3HU
C HACJIEJICTBEHHO! MPEAPACIIONIOKEHHOCTHIO, XpPOMOCOMHBIE 0oJie3HH. CoMaTniyeckne u TeHepaTUBHBIC
mytaiuu. CTBOJOBbIe KJIeTKU. [IpuHIMIIEI 310poBOro 0Opa3a *KHU3HM, JUATHOCTHKH, NMPO(UIAKTUKYA U
JICYEHUs] TEHETUUECKUX 0ose3Hell. MenKOo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHNE. 3HAUEHUE MEIULIMHCKON
TEHETHKH B MPEIOTBPAILEHUH U JICYEHUU T'eHEeTUYECKHUX 3a00JIeBaHUIl yenoBeka.

JdemoHcTpaumuu:

[Toptpersr: I. Menpens, T. Mopran, I'. ne ®puz, C. C. Yersepuxos, H. B. Tumodees-
Pecosckwuii, H. 1. BaBunos.

Tabnuubl 1 cxembl: «MOHOTHOPUIHOE CKPELIMBAHNE U €r0 IIUTOreHEeTUYEeCKasi OCHOBay, «3aKOH
pacillelyieHusT ¥ €ero ILHUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOTHI ramer», «Jlurudpunnoe
ckpeuBanue»,  «lluTojmoruueckue  OCHOBBI ~ AMTHMOPHIHOTO  CKpeUIMBaHUA»,  «Meio3y,
«B3aumoelcTBHE AJUIEIBHBIX T€HOB», «['€HEeTHYeCKHe KapThl PACTEHHUW, JKUBOTHBIX M 4YEJIOBEKa»,
«['enernka nomna», «3akOHOMEPHOCTH HACJIEJOBAHMUSI, CLEIUIEHHOTO C TI0JI0M», «KapHoTuIibl yenoseka u
KHUBOTHBIX», «Buabl n3mMeHunBocTH», «MoaudukalroHHas W3MEHYMBOCTb», «HacnenoBanue pesyc-
¢bakTopay», «['eHeTHKa rpymni KpoBu», «MyTallMOHHAs ©3MEHUYUBOCTH.

O6opynoBanue:  Mojenu-anmiaukauu  «MoHoruOpuaHoe — ckpemmuBaHue», «HemomnHoe
JOMUHHMpOBaHUE», «JurubpunHoe ckpemmBanue», «llepekpéct XpoMocoM», MHMKpPOCKOI U
Mukponpenapar «/po3zoduna» (Hopma, myTanuu GopMbl KpbUIbEB U OKpacku Teina), repbdapuit «I'opox
IIOCEBHON».

JlaGopaTopHble H NpaKkTH4YecKue padoTbi:

JlaGopatopHast pabotra Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPHUIHOTO U AMTHOPHIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGopatopHass pabota Ne 6. «M3ydyeHue MOIU(PUKATUOHHOW H3MEHUMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuil y Apo30(uisl Ha TOTOBBIX MUKpOIpenapaTax».

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuusi Kak Hayka W Mpouecc. 3apoKJICHHE CeNeKIMU W goMectukanus. Yuenue H. U.
BaBuioBa o0 1eHTpax MPOUCXOXKIEHUS U MHOrooOpasusi KyJIbTypHBIX pacTeHuil. LleHTpbI
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, ITAMM.

CoBpeMeHHbIE METONBI CceleKUuU. MaccoBblil W MHIMBUIYyalbHBIH OTOOPBI B CEIEKLUHU
pactenuii 1 KUBOTHBIX. OlLIeHKa dKCTepbepa. bau3kopocTBEeHHOE cKpeluBaHue — UHOpuauHr. Yncras
muaus. CKpenmBaHue YUCThIX JuHMMA. ['erepo3uc, wiu rudpuanas cuna. HepoacTBeHHOE CKpeluBaHue
— aytOpuaunr. OtnanénHas rubpuanzanus U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 M MOJIyuyeHHue
ITOJIMIUIONIOB. JJOCTHKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHomoruss Kak OTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3JaHUs
pexomOunanTHOU /IHK u Tpancrennsix opranusMoB. Kierounas uHxeHepusi. KieTounsle KyJabTypBI.
MUuKpOKIIOHaIBHOE pa3MHOMKEHUE pacTeHUN. KiionupoBanue BBICOKOIIPOIYKTUBHBIX
CEeITbCKOXO035MCTBEHHBIX OPraHU3MOB. DKOJOTMUYECKHe U dTHdeckue mpodnemel. MO — renerudecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuubt 1 cxembl: KapTa «L{eHTpBI mpoucXoXaeHUsI 1 MHOT000pa3Hs KyJbTYPHBIX pacTEHUI,
«[Topoapl mOMaANIHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHHil», «OTaanéHHas rudOpugu3anus»,
«Paboter akamemuka M. ®@. MBanoay, «[lomumionausy, «OO0bEeKTH OMOTEeXHOJIOTHMNY, «KileTouHbIe
KYJbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKU IJIOI0B U KOPHEILIOI0B AUKUX (POPM U KYJIBTYPHBIX COPTOB PacTEHUH,
repOapuii «CelbCKOX03UCTBEHHBIC PACTEHUS.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABl M JOCTHIKCHHS CEJICKIIMM PACTeHUH U JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YYacTOK, B TEILIMYHOE
XO035ICTBO, J1a0OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBosonoHHAs OHOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHUS SBOJIIOIIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B
O6uosioruu. BnusiHe 5BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUH U JPYTUX HaYK.

CunerenbctBa 3BomonuK. [laneoHTomorndyeckue: Mocie0BaTebHOCT IMOSIBJICHUSI BHJIOB B
MAJICOHTOJIOTHYECKOM JleTonucH, nepexoansie (Gopmbl. buoreorpaduueckue: cXoJICTBO U pa3inyue
dayH u ¢10p MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJCTBA M pa3iuyus SMOPUOHOB pa3HbIX BHUAOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJOTHYHbIE, PYAUMEHTAPHBIE OPIaHbl, aTaBU3MBbI.
MonexkyasipHO-OMOXMMUYECKHE:  CXOJICTBO  MEXaHU3MOB  HACJIECTBEHHOCTH M OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OpraHu3MOB.

OpomonmonHasa Teopus Y. JlapBuna. IIpennocbulku BOZHMKHOBEHHs JapBUHU3MA. [[Brokyniue
CWJIbI 3BOJIIOUMU BUIOB 1O JlapBHHY (M30BITOYHOE pa3MHOKEHHWE IPU OrPAaHUYEHHOCTH PECYpCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBIH 0TOOP).

Cunrernyeckas teopus 3Bommonun (CTO) u e€ ocHOBHBIE MOJIOKEHNUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxyme cuibl ((akTopbl) HBOJIOLMHM BUAOB B Ipupoie. MyTalMOHHBIM mpounecc u
KOMOMHATHBHAs U3MEHUYMBOCTh. [lonysinoHHbIe BOJIHBI U Jipeid reHoB. M30smus 1 MUrparus.

EctecTBeHHbII1 0TOOp — Hanpapistouuil ¢pakTop 3Bosonnn. opMbl ecTeCTBEHHOTO 0TOOpa.

[Tprcnoco0aeHHOCTh OPraHW3MOB KaK pe3yiapTaT 3Bomouuu. Ilpumepsl mpucnocoGieHuit y
OpraHu3MoB. ApoMOp(O3bl U UANO-aJaNTAIIH.

Bun wu BunooOpaszoBanue. Kputepun Buma. OcHoBHble (OpPMBI  BHJI000pA30BaHMSA:
reorpauyeckoe, 3K0JI0rH4ecKoe.



MakposBomonus.  PopMbl  IBOIIOLMM:  (QUIETHYECKas, IUBEPreHTHas, KOHBEPIreHTHas,
napaensHas. HeoOpaTuMocTh 3BOTIONHUY.

ITpoucxoxaeHue OT HECNELMAIM3UPOBAHHBIX HpenkoB. [Iporpeccupyromas crnenunanu3anus.
AnantuBHas pagdanus.

JdemMoHcTpaumuu:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mrouutep, A. H. CeBeplios.

Tabmuubl u cxembl: «Pa3BUTHE OPraHMYECKOTO MHpa Ha 3emiie», «3apoibIlIKd MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl O0pbOBl 3a cyliecTBOBaHHE», «EcTecTBEHHBIN 0TOODY,
«MHorooOpa3ue COpPTOB  pacTeHuit», «MHoroo0Opasue TOpPOA KHUBOTHBIX», «llomymsauuny,
«MyTanMoHHas HW3MEHYMBOCTH», «ApoMopdo3sl», «Manoamantauum», «OOwWas JgereHepanusy,
«/IBmwxymue cuibl 3Bomouuny, «Kapra-cxema mapmpyra nyremectBust Y. JlapBunay», «boppba 3a
cymectBoBaHue», «lIpucnocobnenHocts opranuzmoB», «['eorpaduueckoe BUA00Opa30OBaHUEY,
«KOJIOTHYECKOE BUA000PA30BAHUECY.

OO6opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHbIMM TUIAMHM OKPACKH, HAOOp IUIOAOB M
cemsiH, Kosuiekuusi «[IpuMmepsl 3alIMTHBIX NPUCIOCOOJIEHUH Y JKUBOTHBIX», Mojeidb «OCHOBHbIE
HaMpaBJICHUs 3BOIIOLUNY», 00bEMHAs MozieNb «CTpOeHUE FOJI0BHOTO MO3Ia O3BOHOUHBIX Y.

Bbuoreorpaduueckas xapra Mupa, KoJureKuus «®opMbl COXPaHHOCTH MCKOTIAEMBIX KUBOTHBIX U
pacteHuii», Mozenp anmmkamus «llepekpéct Xxpomocom», BiaxHble IpenapaTtsl «Pa3zBuTHe
HaceKkoMoro», «Pa3Butue JArymkny», Mukponpenapar «Jposoduna» (Hopma, Mmyranuu GopMbl KPbUIbEB
Y OKpPacKH Teja).

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlabopaTtopHnast pabora Ne 2. «Onucanue nNpuCIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHay4dHbIE NIPENCTABICHUS O 3apOKIECHUU KU3HU. HayuHble runores3sl BOSHUKHOBEHMSI KU3HU
Ha 3emJyie: abWOreHe3 M MaHCHepMUs. XUMHUYECKas HBOJIONUSA. AOWOTEHHBIH CHHTE3 OPraHUYECKHX
BEUIECTB W3 HEOPraHWYECKHX. OKCIEPUMEHTAJIbHOE NOATBEPKIACHUE XUMHYECKOM 3BOJIOLUU.
Havanphbie sTanbl Ononornyeckoil sBomonuu. I'mnoresa PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHME MPOTOKJIETKU. [lepBrle KileTkH U uXx 3Botonus. PopMUpOBaHHE OCHOBHBIX
IPYII )KUBBIX OPraHU3MOB.

Pa3Butne xu3HM Ha 3emiie 1o 3pam U nepuoaaM. Karapxei. Apxeiickas U IpoTepO30MCcKas IPbI.
[Taneozoiickas spa u €€ mnepuoabl: KeMOpHUICKUI, OpIOBUKCKHM, CHIYpPUICKUIN, JI€BOHCKUH,
KaMEHHOYTOJIBHBIN, TIEPMCKUH.

Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKUM, MEIOBOM.

KaiiHo30iicKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTE€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeOoJOTMYEeCKHX ImpoueccoB. (OCHOBHBIE ATambl 3BOJIOLUU
PacTUTENILHOTO M HBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH U UBOTHBIX. IlosBIeHMe, pacuBeT U
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa OpraHMYECKOro MHUpPAa Kak OTpaxeHue 3Boirouuu. OCHOBHBIE CHCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

OBoironus 4enoBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTHE NpeACTaBIEHUN O MPOUCXO0KIEHUU
yenoBeka. Meronbl u3ydeHMsI aHTpornoreHeza. (CXOACTBa W paziuuMs 4YeJIOBeKa M KMBOTHBIX.
CucremaTuecKkoe MOJ0KEHUE YEIOBEKA.

JBuxymiue cuibl (pakTopbl) aHTponoreHe3za. HacneacTBeHHass H3MEHUMBOCTh U €CTECTBEHHBIN
or60p. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHM TPy, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMH YEJIOBEKA: aBCTPAIONHUTEKH, YenoBek ymenbiid, YenoBek
npsaMoxoamui, Yenosek HeanaepranbCkui, UYenoBek pasymHbld. HaXoIKM HMCKOIAEMBIX OCTaTKOB,
BpeMs CYIIECTBOBAHUSA, 00JIaCTh pacIpoCTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.



Yenoseueckne pachkl. OCHOBHBIC OONBIIME pachl: €BPOINEOWIHAs (€Bpa3Wiickas), HErpo-
aBCTpaJIONIHas (3xBaTOpHaNbHAs), MOHTI'OJIOUIHAs (a3marcko-aMepHuKaHcKas). UYeptol
MPUCIIOCOOJICHHOCTH TMPEACTaBUTENECH YeJOBEUECKUX pPac K YCIOBUSAM CyIIecTBOBaHUS. ENHMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemMoHcTpaumuu:

[Moptpetsr: @. Penu, JI. Ilactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBun.

Tabmue! u cxembl: «Bo3HukHoBeHue COHEYHOM cHUCTeMbI», «Pa3BUTHE OPraHMueCKOro MUpPay,
«PactutenbHas kietka», «KuBotHas kieTka», «lIpokapuorndeckas kierka», «CoBpeMeHHas cUCTeMa
OpraHMYecKoro mMupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHMS YEIOBEKA U 4YeIOBEKOOOpPa3HbBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTHUYECKUX HAXOAOK IPEIKOB COBPEMEHHOTO YEIIOBEKay,
«[pesneiiiue moany», «Jpesuue moany», «llepBbie coBpeMeHHbIE JIOANY, «YeT0BeUeCKHe pachl».

O6GopynoBanue:  Mymspku — «[IpowcxokaeHne — 4denoBeka»  (OIOCTBI  aBCTPAIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIA), CJIENKU WM H300paKeHUs KaMEHHBIX OpyAHid
NEPBOOBITHOTO YeNOBeKa (KaMHHU-4ONIephl, pyOuia, ckpebia), TeOXpOHOJOrHMYecKass Tadiuia,
KoJuteKust «®@opMbl COXPaHHOCTH UCKOMAEMBIX )KMBOTHBIX U PACTCHHI.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

[Tpaktueckass padora Ne 1. «M3ydyeHne HCKOMAeMbIX OCTATKOB PACTEHUH M >KUBOTHBIX B
KOJUIEKLIASX».

OKCcKypcusi «OBOIIOLMS OPraHUYEeCKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WU
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3msl 4 OKpPY:KaKIAs cpeaa.

DKoJorusi Kak Hayka. 3ajaud U paszeibl IKOJIOrMH. MeToJpl SKOJIOrMUECKUX HCCIEA0BaHUM.
DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAA, HA3€MHO-BO3/YIIHAs, [IOYBEHHAs,
BHYTPHUOpPTaHU3MEHHasl.

Oxkonorudeckue Qakropel. Knaccudukamus dKOIOTHYECKUX  (PAKTOPOB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eficTBrE 2KOIOrnYeckuX (PakTopoB Ha OPraHU3MBI.

AlGuotnueckue (BakTOpw: CBET, TeMIieparypa, BiIakHOCTh. Dortomepuonusm. [IpucnocobieHus
OpPraHU3MOB K JIEHCTBHUIO abnoTHYecKuX (hakTopoB. bruonornueckre puTMel.

buotnueckue daxropel. Buabpl OMOTHYECKUX B3aWMOJEHCTBUNM: KOHKYPEHIIUS, XUIIHUYECTBO,
cumbuoz u ero Qopmel. [lapasutusm, koomepaius, MyTyalu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO,
HaxJeOHMYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HAue€HHE OMOTUYECKMX B3aMMOJEWUCTBHM IS
CYIIECTBOBAHMS OPraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTePUCTUKH  momyisiiuu. OCHOBHBbIE — TOKa3aTeaud  MOMYJISIUH:
YUCJIEHHOCTb, IUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. J(MHaMHKA YHUCIEHHOCTH
MOMYJISIUY U €€ Perysusl.

JleMoHCTpanum:

[Toptpetsr: A. 'ym6onbaT, K. @. Pynse, O. ['ekkens.

Tabmuer u cxembl: kapta «lIpupomubie 30HBI 3emmm», «Cpeapl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoanzmy, «llomynsmun», «3aKOHOMEPHOCTH POCTAa UYMCIEHHOCTH MOMYNISALMU UH)Y30pHUU-
Tydenbkny, «[luiesbie nenmy.

JlaGopaTopHble H NpaKkTH4YecKue padoTbli:

JlaGopatopHast pabora Ne 3. «Mopdoaornueckue OCOOEHHOCTH PACTEHH M3 Pa3HBIX MECT
oOUTaHHS.

JlaboparopHas pabota Ne 4. «BrnusiHue cBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTtuueckas padota Ne 2. «ITofac4€T MIOTHOCTH MOMYJISAINKN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0miecTBO opranu3MoB — OuorieHo3. CTPYKTypbl OMOIIEHO3a: BHIOBAas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okonoruyeckue cucreMmbl (3kocuctemsbl). I[loHsTe 006 »sKocucTeMe U OUOreOlEHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBbI, peayleHTbl. Kpyroopor



BELIECTB U MOTOK SHEPruu B dKocHucTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU 3KocUcTeMBbl. [IuiieBbie
nenu ¥ cetd. OCHOBHBIE TIOKA3aTeIN IKOCUCTEMBI: OrMomacca, MPOAYKIUA. JDKOIOTUYECKHE TUPaAMUIBL:
MPOAYKIMKM, YHCICHHOCTH, Ouomacchl. CBOHCTBa 3KOCHCTEM: YCTOMYHMBOCTH, CaMOpEryJsius,
passurue. Cykueccus.

[IpuponHble HKOCHUCTEMBI. JKOCHUCTEMBI 03€p M peK. OKocHUCTeMa XBOMHOIO  WIIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE IKOCHCTEMBI. ATPOIKOCUCTEMBL. YpOoskocuctembl. buonoruueckoe u
XO03SICTBEHHOE 3HAYCHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak (akTop ycTrolumBOCTH d3KocucTeM. (CoxpaHeHHEe OHOJIOrHYECKOTo
pa3zHooOpa3us Ha 3emuie.

Yuenue B. U. Bepuanackoro o 6uochepe. ['panuiisl, coctaB U CTpykTypa omochepsl. XKupoe
BemiecTBO U ero QyHkmuu. OcoOeHHOCTH OMOCdephl Kak TI00AbHON SKOCUCTeMBI. JlMHamMmueckoe
paBHOBecHEe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopotsl BemecTB Hu OHOr€OXMMHUYECKHE IUKJIBI 3JIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Omochepe 3emiin. AHTPOIOTCHHBIE W3MEHeHUs B Ouochepe. ['mobanbpHBIC
HKOJIOTMYECKUE TTPOOIIEMBI.

CocymiecTBoBaHHE TPUPOILI W denoBeuecTBa. CoxpaHeHue OMOpa3HOOOpas3wsi Kak OCHOBA
ycroitunBoctd O6uocdepsl. OCHOBa palMOHAIBHOTO YIPABICHUS MPUPOJHBIMU PECYypcaMH M HUX
ucnoibp3oBanue. JlocTimkeHust OMOJIOTHH M OXpaHa IPUPOIHI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunper u cxembl: «[lumessie nenu», «buorneno3: cocraB u CcTpykTypay, «lIpuponnsie
coobmiectBay, «llenn nutanus», «IKomoruueckas nupamuaay, «buocdepa u genoek», «IKocucrema
HIMPOKOJIUCTBEHHOTO Jieca», «IJKOCHUCTEMa XBOMHOro yecay, «buoneHo3 Bomoéma», «ATPOLIEHO3Y,
«IIpuMepHBIE aHTPOIIOIEHHBIE BO3JCUCTBUSA Ha NPUPOAY», «BakHelIMe HCTOYHUKM 3arpsA3HEHUs
BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BaxkHel1as cocTaBistonias ouocdepon», «PakTopsl Aerpagauu
nouBy», «llapHukoBeii 3¢ dexT», «DaKTOpbl PaTuOAKTUBHOTO 3arpsisHEHUs Ouocdepsr», «OO0mas
cTpykTypa Oumocdeps», «PacnpocTpaneHue xu3Hu B Ouocdepe», «O30HOBBIM 3KkpaH Ouochepb»,
«KpyroBopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».

Ob6opynoBanue: Mojenb-anmukanus «Tunuyeele OuoueHo3b», repOapuil «PacTutenbHbIE
cooOmiecTBay, kKouteknu «bruoreno3y», «Bpeautenn BaXHEHIIMX CETbCKOXO3SHCTBEHHBIX KYIBTYPY,
repbapuy M KOJUIEKIIMH PACTEeHMH W >KUBOTHBIX, MPUHAJUIEkKAIIME K PAa3HBIM HKOJOTHYECKUM TpyHiam
onHoro Buna, Kpacnas xuura Poccuiickoit @eneparuu, n300paxeHusi OXpaHsIEMbIX BUI0B PACTEHUH U
KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITIPOI'PAMMBI 110 BUOJIOTHMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

Cormacho ®I'OC COO, ycranaBiMBalOTCA TpeOOBaHHS K  pe3yibTaTaM  OCBOCHUS
O0y4JaloIMMUCA TPOrPaMM CpPEAHEro o0mero oOpa30BaHMA: JHMYHOCTHBIM, METAlpeIMETHBIM U
NpCAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykrype JHMYHOCTHBIX pE3yJbTaTOB OCBOEHUsI TmpeaMmeTa «buoyorus» BbIIEICHBI
CIIEYIOIIME COCTABIISIIOIINE: OCO3HAHHWE O0YYarOUIMMUCS POCCUHCKON Ipa)1aHCKOW HJIEHTUYHOCTH —
TFOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH M CaMOOIPEACIICHUIO, HAJIMYMEe MOTHUBAIUU K
o0yueHHuI0 OHOJIOTHH, IIeJICHANPABIECHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTMYHOCTH Ha OCHOBE
KITFOUEBBIX I[EHHOCTEH M HMCTOPUYCCKUX TPATUIUN pa3BUTHs OUOJIOTHYECKOTO 3HAHWS, TOTOBHOCTH U
CHOCOOHOCTh OOYYaIOLIUXCSI PYKOBOJCTBOBATHCS B CBOEH JESTEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TPUCYIIUMU CHCTEME OHOJOTUYECKOrOo OO0pa3oBaHUs, HAIUYHUE HKOJIOTHYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH II€JIM U CTPOUTD KU3HEHHBIC TITAHBI.

JlngHOCTHBIE PE3yNIbTATHl OCBOCHUS TIpeaMeTa «broorusy JOCTUTaloTCs B €IUHCTBE YUeOHOU 1
BOCIIUTATEIbHOMN AESATEIBHOCTA B COOTBETCTBUM C TPAJIULUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH,
HMCTOPUYECKUMHU M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, MPHUHSATHIMU B OOIIECTBE MpaBUIaMU H
HOpMaMH TOBEACHUS M CIOCOOCTBYIOT IMpoLieccaM CaMOIIO3HAHHUSA, CAMOBOCIIUTAHUS U CAMOPA3BUTHS,
pPa3BUTHUSI BHYTPEHHEH NO3ULIMU JIMYHOCTH, MATPUOTH3MA, YBAXKEHUS K 3aKOHY W MPaBOMOPSIKY,
YeNoBeKy TpyAa M CTapuieMy IIOKOJICHHUI0, B3aUMHOTO YBAXKEHHUS, OEpex HOro OTHOIIEHUS K
KyJbTYpPHOMY HacJIEAUI0 W TpaaulysM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit Penepaumu,
MIPUPOJE U OKPYKAIOLLIEH Cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS YydeOHoro mnpeamera «bHONOTHS» MOKHBI OTpakaTh
TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTpEHHEH
MO3UIMEH JTUYHOCTH, CUCTEMOW IEHHOCTHBIX OPHUEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITa U OMNbITA JEATEIBHOCTH B IPOIECCE peallu3allid OCHOBHBIX HAMpPABICHUWA BOCHHUTATEIIbHOU
NEeSTETLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU O0YUaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJileHa POCCHIICKOT0 00IIecTBa,;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEHN, YBOXKEHHE 3aKOHA U TTPABOTIOPSIKA,

TOTOBHOCTh K COBMECTHOH TBOPYECKOW EATENHHOCTH NpPU CO3JaHUHM YYEOHBIX MPOEKTOB,
pelieHnu yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITTOJIHEHHH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAETATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHIO K SIBJICHHUSM COBPEMEHHOM
’KM3HU U 00BICHSTE €€;

YMEHHE YUYUTHIBATh B CBOUX JEHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aUMOJIEHCTBUS
JIOJIeN C Pa3HbIMU YOEKIECHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBIMOTHEHHUS  YYEOHBIX,
MMO3HABATENIPHBIX M MCCIICIOBATEIBCKUX 3a/1a4, YBOKUTEIHHOTO OTHOIICHUS K MHEHHUIO OTNIMTOHEHTOB TPH
00CYKJIEHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPKAHHS;

TOTOBHOCTh K TYMaHUTApPHOUW M BOJIOHTEPCKOM JIeATETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHMCKON TPaXKTAHCKON WICHTUYHOCTH, IMAaTPUOTH3MA, YBAKEHHS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoauHON, ropAocTy 3a CBOM Kpaid, cBolo Poauny,
CBOM SI3BIK M KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAITMOHAIBHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M TMAMSITHUKAM MPUPOJIbI, JTOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;



CITOCOOHOCTh OIICHMBATh BKJIAJ POCCHUHCKHX YUYEHBIX B CTAHOBJEHHWE M Pa3BUTHE OHMOJIOTHH,
MMOHVMAHUS 3HAYCHUsI OMOJIOTHH B TIO3HAHHWH 3aKOHOB MPUPOJIBI, B JKU3HH YEJIOBEKa U COBPEMEHHOTO
00I11eCTBA;

ujciHas yOexIEHHOCTh, TOTOBHOCTh K CITy’K€HHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEH POCCUMCKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CITOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTHUPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBCHHOE OTHOIICHHE K CBOUM POJUTENSM, CO3/IaHHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHATHS IIECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUHU C TPAJAMIMAMHU Hapo10B Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHIA,

MMOHUMAaHHE AYMOITMOHAIILHOT'O BO3JICHCTBUS KUBOM MPHUPOJIBI U €€ IICHHOCTH,

TOTOBHOCTh K CaMOBBIPQKCHUIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBISATH KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, (GOpMUPOBAHHUS KYJLTYPbI 310POBbS U IMOLHMOHAIBLHOTO
0J1aronoTy4us:

MOHMMAaHUE W peaju3aius 3J0pOBOr0 M 0e30macHOro oOpas3a JKH3HH (30pOBOE IHTaHUE,
COOJIIOJICHUE TUTUEHUYCCKUX TpaBUJ W HOPM, cOaJaHCHPOBAHHBIM PEKHUM 3aHATHA M OTIbIXa,
peryisipHas pu3HUYECKas aKTUBHOCTH), OCPEKHOT0, OTBETCTBEHHOTO M KOMIICTCGHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IEHHOCTH MPABWJI WHIUBUAYATHHOTO U KOJUICKTHBHOTO O€30TIaCHOTO MOBEICHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHWE TIOCIEACTBHA W HENPUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHUS AIKOTOJIA,
HApPKOTHUKOB, KYPEHHUS);

6) TPya10BOr0 BOCTIMTAHUSI:

TOTOBHOCTD K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0Tt00ue;

TOTOBHOCTh K AaKTHBHOW JEATEIHLHOCTH TEXHOJIIOTHMYECKOW M COIMAILHOW HAIpPaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, IIIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITEFHOCTD;

UHTEpeC K pasmuyHbiM  chepaM TpodeCCHOHATBHOW JIEeATEIBbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO M CAMOOOPA30BAHMIO HA MPOTSHKECHUH BCCH KU3HU;

7) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

9KOJIOTHUYECKH TEJIECO00Pa3HOe OTHOIICHHUE K MPUPOIC KaK UCTOYHHUKY KU3HH HA 3eMJie, OCHOBE
€€ CyIIeCTBOBAHUS,

MOBBIINICHUE YPOBHS JKOJIOTUYECKOW KYyJIbTYphl: TIPUOOPETCHHWE ONbITa ILIAHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXHBIX MOCIEICTBUIN IS OKPYKAIOIIEH CpeIbl;

OCO3HaHHWE TJI00aTHFHOTO XapaKTepa KOJOTHISCKUX MPOOJIeM U IyTeH X PelicHUs;

CIIOCOOHOCTH HCIIONIB30BAaTh MPHOOpeTaeMble TPU M3YUYEHUU OUOJIOTUM 3HAHUS M YMEHHUS TPH
pelieHny TMpoOJieM, CBS3aHHBIX C PAMHOHAIBHBIM IPHPOJIONOIL30BaHUEM (COOJIFOJICHHUE TTPABHIT
MOBEJICHUS B MPHUPOJC, HAMPABICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OMoChephl);

AKTUBHOE HETPHUATHE NEHCTBHUI, MPUHOCSIINX BPEI OKPYKAIOIIEH MPUPOTHON cpele, YMEHHE
MIPOTHO3MPOBATh HEOJATONMPHIATHBIE JKOJIOTHYECKUE TOCISACTBHS TPEAIPHHUMAESMBIX JCHCTBUN U
MpeIoTBPAIIATh UX;

HAJIMYUE PA3BUTOTO OKOJOTHYECKOTO MBIIUICHUS, OKOJOTHMYECKOH KYJIbTYpHI, OIBITA
JEeSTeIbHOCTH YKOJOTUYECKON HAMpPaBIEHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS UMH B MO3HABATEILHOM,



KOMMYHUKATUBHOW M COIMAJIBLHOM MPAKTHKE, TOTOBHOCTH K YYaCTHUIO B MPAKTHYECKOW IEATEITHHOCTH
AKOJIOTUYECKON HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTAa B MMOJIUKYJILTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOW KYJIbTYpbl KaK CpEACTBA B3aUMOJCHCTBUS
Menc):[y JIOABMHA U ITO3HAHUA ana,

MOHUMaHue crenupuKk OWOJOTUM KakK HayKd, OCO3HaHus e€ poiau B (GOPMHUPOBAHUU
paIMOHATIBFHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUU LEJIOCTHOTO MPECTABICHUs 00 OKPYKAIOIIEM MHUPE
KaK O €IWHCTBE MPHUPOJIBI, YeJIOBEKa M OOIIecTBa, B IMO3HAHWHM MPUPOTHBIX 3aKOHOMEPHOCTEH H
peleHn: mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

YOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsI COBPEMEHHOM ITUBHJIM3AIUN: 0OCCIICYCHHSI HOBOT'O
ypOBHSI pa3BI/ITI/I$I MCAUIIMHBI, CO34aHUC HepCHeKTI/IBHBIX 6HOT€XHOHOFHﬁ, CHOCO6HBIX pemaTb
pecypcHbIe MPoOJIeMbl pa3BUTHS YEIIOBEUECTBA, TTOMCKA MyTeH BhIXOJa U3 III00aJbHBIX YKOJIOTHYSCKUX
npobiieM W oOecredeHusl mepexoja K yCTOMYMBOMY Pa3BHTHIO, PAIlMOHATBHOMY HCIIOJIb30BAHHIO
MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYUYCHUU OWOJIOTMYECKUX 3HAHWW B IENAX MOBBIMICHUS OOIIeH
KYJIbTYpPbI, €CTECTBEHHO-HAYUYHON IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (DyHKIMOHAIBHON IPaMOTHOCTH
oOyuaromuxcsi, GopMHPYyEeMOU TIPU N3YICHUN OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB TIO3HAHMS, WCIIOJIb3yeMbIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIB30BATh IOJIy9aeMbIe 3HAHUS IS aHAM3a U OOBSCHCHHUS SIBJICHUN OKPY)KAFOIIETO
MHUpa ¥ TPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHHUE JenaTh 00OCHOBaHHBIC 3aKIIOYEHUS Ha OCHOBE
Hay‘IHI)IX (1)aKTOB U UMCHOIIIUXCA JAaHHBIX C LHCJIBIHO HOJIy‘IeHI/Ifl IIOCTOBepHI)IX BBIBO1OB,

CITOCOOHOCTh CaMOCTOSITEIIBHO HCITOIb30BaTh OMOJIOTMYECKUE 3HAHMS I PEIICHUS MPoOjIeM B
peaJII)HI)IX JKU3HCHHBIX CI/ITyaIII/IFIX;

OCO3HAHHE IICHHOCTH HAyYHOW JEeSATeNbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO H
I/ICCJICZIOBaTCJII)CKy}O NCSATCIIBHOCTD I/IHZII/IBI/II[yaJII)HO UB rpynne;

TOTOBHOCTh M CHOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY
HOJ'Iy‘IGHI/IIO HOBBIX 3HaHI/II\/JI 10 6I/IOJ'IOFI/II/I B COOTBETCTBUHU C ) KNU3HCHHBIMU HOTpe6HOCT$IMI/I.

METANPEIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHble  pe3yabTaThl OCBOEGHUS y4eOHOro mnpeamera «bHOIOrHs» BKIHOYAIOT:
3HauMMble  JUI1  (OpPMHPOBAaHUS ~ MHMPOBO33pEHHMsT  OOYdYaIOUIMXCS  MEXKIAMCLUIUIMHApHBIE
(MexmpenMeTHbIe) OOLIeHaY4YHbIE MOHSATHS, OTPAKAIOIIME LEJIOCTHOCTh HAay4yHOM KapTUHBI MHpa M
crnenn(UKy METOJI0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBICHHE,
IpOLIECC, CHCTEMa, HayyHbld (aKkT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieIoBaHKe, HAb0IeHNe, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX), YHUBEpCAbHbIE yueOHbIe 1eHCTBUS
(mo3HaBaTenbHBlE,  KOMMYHUKATHBHBIE,  PETYJIATHBHbIE),  oOecneuuBaromye  (HopMHpOBaHHE
(YHKIMOHATBLHOM T'PAaMOTHOCTH M COLMAIBHOM KOMIIETEHLMH OOYyYaroIlMXcs, CIIOCOOHOCTh
0o0OyyaroluXcsl HCIOIb30BaTh OCBOCHHBIE MEXKJIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUS U
YHUBEpCaJbHbIC YUeOHbIE ISHCTBHS B IO3HABATEILHOM U COIMAIEHON MPaKTHKE.

MetanpeameTHble pe3yiabTaTbl OCBOEHHUSI MPOrPaMMbl CPEAHET0 O0IIero 0Opa3oBaHus JOJKHbI
OTpaXkaTh:

Osgi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMM A€l CTBUSIMU:

1) 6a3oBbIe JOrHYEeCKHE TeHCTBHUS:

CaMOCTOSITENILHO  (DOPMYyNIMpPOBaTh M AKTyaJIU3UpoBaTh MpoOieMy, paccMarpuBarh €€
BCECTOPOHHE;

HCIIOJIb30BaTh MpPHU OCBOCHHM 3HAHUM NPUEMBI JIOTUYECKOTO MBIILIEHUS (aHamu3a, CUHTE3a,
CpaBHEHMs, Kiaccuukanuu, 0000IIeHNs ), paCKPbIBAaTh CMBICT OMOJIOTUYECKUX MOHATUN (BBIACIATH UX
XapaKTepHble MPU3HAKHU, YCTAHABIUBATD CBA3HU C IPYTHMMHU MOHATHSIMH);



OTIpEeNIATh LeNU NeATEIbHOCTH, 3aJ1aBasi apaMeTpbl U KPUTEPUH UX JOCTH)KEHUSI, COOTHOCUTh
pe3yabTaThl AEATEIbHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIOJIb30BaTh OMOJIOTHYECKHUE TOHATHS [l 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKJECHUS (MHAYKTUBHBIC, NEIYKTUBHBIC, 1O AHAJIIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUAX, (OPMYJIUPOBATH BBIBOJBI H
3aKJIFOUEHNS;

IPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBA JUIsl MPEACTaBICHUS CYIIECTBEHHBIX CBs3ed U
OTHOWICHUHA B H3y4aeMbIX OWOJIOTHYECKUX OOBEKTaX, a TaKKe INPOTUBOPEUYUH PpaA3HOTO pPOAA,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3zpabaThiBaTh IUIAH PELICHUS MPOOJEeMbl C YYETOM aHaIM3a UMEIOIIUXCS MaTepUAbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB EJISIM, OLICHUBATh
PHUCKHU MOCIEACTBUM NESTENbHOCTH;

KOOPJAVMHHUPOBATh W  BBINONHATH pPabOTy B  YCIOBHSIX PEAIBHOTO, BHPTYalbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BIIQJICTh HaBBIKAMHU Y4E€OHO-HCCIIEIOBATENLCKOM U TMPOCKTHON JEATEIHHOCTH, HaBBIKAMU
paspeleHus mpoosemM, CIOCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY METOJIOB PeLICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMS;

UCIIONIb30BAaTh PAa3NIMYHbIE BHJbI JEATENBHOCTH [0 IOJYYEHHUIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAINH, TIPEOOPa30BAHUIO M IPUMCHECHUIO B YUEOHBIX CHUTYaIUSAX, B TOM YHCJIEC MIPU CO3TaHUN
y4eOHBIX U COIMAIbHBIX TPOEKTOB;

dbopMHUpPOBAaTh HAYYHBIA THUIl MBINIJICHUS, BJIAJACTh HAYYHOM TEPMUHOJIOTHEH, KIHOYEBBIMHU
MOHATHSIMH U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTECIILHON JEATEIBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBJIATh IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJU3HPOBAThH 3a/1auy, BBIJIBUTATh TUIIOTE3Y €€
pelieHusi, HaXOQUTh apryMEHThl JUIsl J10Ka3aTelIbCTBA CBOMX YTBEPXKACHHUH, 3aJaBaTh NapameTpbl U
KPUTEPUU PEIICHHUS;

AQHAJIM3UPOBATH MMOJYYEHHBIE B XOJ€ PELICHUS 3aJa4l Pe3yJIbTaThl, KPUTUUECKH OLICHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh 1I€JICHANPABICHHBI IOUCK IEpeHOca CPEeACTB M CHOCOOOB JIEHCTBUSA B
npodeccuoHaNbHYIO Cpeny;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M TIPAKTUYECKYIO 00JIACTH KUZHEICITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, MPEJIaraTbh OPUTHHAIBHBIC TTOAXObI U PEIICHUs, CTABUTH MPOOJIEMBI U
3a/1auu, AOMYCKAIOIINE AIbTEPHATUBHbBIC PEILICHMUS.

3) padora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3NUYHBIX UCTOYHUKAX WH(POpMAIUU (TeKCTe Y4eOHOTO MOCOOus, HayqHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTUUECKUX CIOBAPSIX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B
WuTepHere), aHanmu3upoBaTh WHGOPMAIUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTUUYECKU
OLIEHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W MPHUMEHATHh pa3IUYHBIE METOAbl MpH TIOUCKE U OTOOpe
Oounosornueckoi nHpopMaIu, He0OOXOAMMOM JIJIs1 BBITIOTHEHUS YI€OHBIX 3a7a4;

npuoOpeTaTh OMBIT  UCHONB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCITOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHUMAIEHYIO (OPMY MPEACTaBICHUSI OHMOJIOTHUYECKON NHPOpMaITuu
(cxembl, rpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH U IPYTroe);

UCIIONIb30BAaTh HAYYHBIH S3BIK B KadecTBe CpeICTBAa Mpu paboTe ¢ OHUOIOrHuecKoit
nH(popManuen: MPUMEHITh XUMUYECKHe, ((U3NIECKUE U MAaTeMaTHIECKNE 3HAKH U CUMBOJIBI, (DOPMYJIBI,



ab0peBuaTypy, HOMEHKJIATYpY, UCIOIb30BATh U NMPEOOPA30BBIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEACTBA
HarJIsITHOCTH;

BJIAJICTh HABBIKAMM PACIIO3HABAaHUS U 3aIIUThl UH(pOpMAIMK, HHPOPMALMOHHON 0€3011aCHOCTH
JMYHOCTH.

OnJiaieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHUKAILMU BO BcexX cdepax >KU3HM, aKTUBHO y4yacTBOBaTh B JMAOre WU
IMCKYCCHH TI0 CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 33/aBaTh BOMPOCHI, BBHICKA3bIBATH CYXKIACHUS
OTHOCHTEJIBHO BBIIIOJHEHHUS IIpelaraéMoi 3a1auk, yUUThIBATh HHTEPECHl U COINIACOBAHHOCTh MO3ULMH
JPYTUX yYaCTHUKOB JWAJIOTA WU JIUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBA OOLIEHMs, MOHMMATh 3HAUEHHE COLUAIBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHHMS KOH(JIMKTHBIX CHTYyallMid, yMETh CMAr4aThb KOH(DIMKTBI U BECTH
[IEPEroBOPHI;

BJIAJICTh PA3IMYHBIMU CHOCOOAMH OOIEHHS M B3aUMOICHCTBUS, TOHUMATh HAMEPEHHS IPYTUX
JIOAEH, IPOSIBIIATh YBAKUTEIBHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOH (popme hopMynrpoBath
CBOM BO3PAXKECHMUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

IOHUMaTh W MHCIOJb30BaTh NPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHOM paboThl NpHU
pemeHnn OMOJIOTHYECKOW MPOoOIeMbl, 0O00OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX (OpPM
B3aUMOJICHCTBUS ITPU pELIeHUH y4eOHO! 3aau;

BBIOMPATh TEMAaTHUKy W METOJAbl COBMECTHBIX JCHCTBHA € Yy4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)K0I0 WiIeHa KOJUIEKTHUBA;

NPUHUMATD L€ COBMECTHOM JIeATEIIEHOCTH, OPTaHN30BBIBATh M KOOPAWHUPOBATD JICHCTBHS 110
e€ JOCTH)KEHHIO: COCTaBIATh IUIAH JEHCTBHM, pacnpeaessaTb polud ¢ y4€TOM MHEHUH YYaCTHHUKOB,
00CyXI1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KayeCTBO CBOETO BKJAJa M KaXJOT0 y4acTHMKA KOMaHJbl B OOIIMI pe3yabTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeylaraTb HOBBIE IPOEKTHI, OLEHMBATh HUAEH C TO3UIUM HOBHU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATErMYECKOE IMOBEJIEHHE B PA3IUYHBIX CUTYalMsX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OgJiajieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3samnus:

UCIOJIb30BaTh OMOJIOrHYECKHE 3HAHUS JUIs BBISBJICHUS MPOOJIEM U UX PELIeHUs B )KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BBIOMpPAaTh Ha OCHOBE OHOJOIMUECKUX 3HAHUHM IIeNIEBblEé M CMBICIOBBIE YCTAaHOBKM B CBOMX
JEUCTBUAX M TIOCTYNKAaX IO OTHOUIEHWIO K HBOW NPUPOJE, CBOEMY 3IO0POBBIO M 3I0POBBIO
OKpY’KaroIlux;

CaMOCTOSITENTEHO OCYIIECTBIISITh MMO3HABATENBHYIO JICSITEIbHOCTD, BBISBIISTH POOJIEMBI, CTABUTh
1 GOpMyIHpPOBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON AEATEIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJATh IUIAH pPEIICHHs MpOOJeMbl C y4YETOM HMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IIPeMEeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBII OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW SPYIUIMH B Pa3HBIX OO0JIACTSIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OILIGHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JIEATENBHOCTh, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;



BJIAJICTh HABBIKAMU II03HABATEIILHOW PE(IEKCHMM KaK OCO3HAaHUS COBEPUIAEMBIX NEHCTBUHA M
MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUH, MCIOJIB30BaTh MPHUEMBI pedreKcuu s
OLIEHKU CUTYyalllH, BHIOOpA BEPHOT'O PELLICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYrux:

IpUHUMATh ce0sl, TOHMMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIN3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmeTHble pe3ynbTaThl ocBoeHus mporpaMmbl COO mo Ouosiornd Ha 06a30BOM ypOBHE
BKJTIOYAIOT crieruduueckue Juist yaeOHoro npeamera «bruomnorusy HayyHble 3HAaHUS, YMEHUS U CIIOCOOBI
NEHCTBUI 1O OCBOEHHUIO, WHTEPIPETallud W NPeoOpa3OBaHUIO 3HAHWN, BUIBl JEATEIBHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHUSA M MPUMEHEHHUIO 3HAHUU B Pa3MYHBIX YYEOHBIX CHUTyalHsX, a TaKKe B
peaJIbHbIX KM3HEHHBIX CUTYalUsX, CBA3AHHBIX C Ouojorueil. B mporpamme nmpeaMeTHble pe3yibTaThbl
MIPeJICTaBJICHBI 10 TOJaM 00y4YeHUSI.

[IpenmerHbie pe3ynbTaThl OCBOeHHs y4deOHoro mpeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpaxaTh:

c(OpMUPOBAHHOCTh 3HAaHUM O MeCcTe€ U pPOJM OHOJOTMM B CHUCTEME HAYYHOI'O 3HAHUs
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUH COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHUS, O BKIAJE€ POCCHUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHATILHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a7a4;

YMEHHME pacKpbIBaTh COJEp)KaHWE OWOJIOTMYECKUX TEPMUHOB W TOHATHI: KU3Hb, KIIETKA,
opranusM, MeTtabonu3Mm (0OMEH BelIeCTB M MPEBpAIICHHE HEPrHH), FOMEOCTa3 (CaMOperysisius),
YpOBHEBasi OpraHU3alusl *UBBIX CUCTEM, CAMOBOCIIPOM3BEICHHUE (PEHpPOAYKLHSA), HACIEICTBEHHOCTD,
MU3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHHME u3JlaraTb OHOJOTMYECKHE TeopuM (KJIETOYHas, XPOMOCOMHAasl, MYTAl[MOHHAas,
[EHTpadbHasl JorMa MOJIEKYJIsIpHOI Omomnorun), 3akoHsl (I'. Mennens, T. Moprauna, H. . Basunosa) u
yueHus (0 LEeHTpax MHOroo0Opasus U NPOUCXOXKIEHHUS KyIbTypHbIX pactenuid H. . Basumnona),
ONpeNEeNATh TPAHULIBl UX IPUMEHUMOCTH K JKUBBIM CHCTEMAM,;

YMEHME BJIa/IeTh METOJIaMU HAYYHOI'O MO3HAHMS B OMOJIOTUU: HAOIIOACHUE U ONMCAHUE KUBBIX
CHCTEM, TIpPOLECCOB U SIBJICHUM, OpraHu3aluss M IMpOBEACHHE OUOJOTMYECKOro JSKCIEpUMEHTa,
BBIIBIDKEHUE THIOTE3bl, BBIABIEHUE 3aBHUCHMOCTH MEXIY HCCIEAYEeMbIMHU BEIUYMHAMU, OOBSICHEHHE
MOJIYYEHHBIX PE3YNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHUNA, TEOPUM M 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbI HA OCHOBAHUH MOJyYEHHBIX PE3YyIbTATOB;

YMEHHME BBIACIATh CYLIECTBEHHBIE IPU3HAKKM BHPYCOB, KJIETOK IPOKApHOT M DJyKapHuoT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BEIIECTB U
IpeBpallleHHs] PHEPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U SHEPreTHYeckoro oOMeHa,
XEeMOCUHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHHUS, WHIUBUIYAJbHOTO pPa3BUTHUS
opraHusMa (OHTOT€HE3);

YMEHHE MPUMEHSTh IOJyYeHHbIE 3HAHHUS Il OOBSICHEHHS OHMOJOTMYECKHX IPOLECCOB U
SBIIGHUH, U1 TPUHSATHS TPAKTHUECKUX PEIICHUN B TMOBCEAHEBHOW >KU3HU C IIENBI0 OOecTeueHUs
0€30MacCHOCTH CBOETO 3/I0POBbS M 3/I0pPOBbS OKPYKAIOIIUX JIOZEH, COOMI0OEeHUsI HOPM TPaMOTHOTO
MOBEJCHUS B OKpYXKaloUled MNpUPOAHOW cpele, IOHMMaHME HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTUKEHUIM COBPEMEHHOI OMOJIOrHH U OMOTEXHOJIOTUH I PallMOHAIBHOTO IPUPOIOTIOIb30BaAHUS;

YMEHHUE pelaTh JIeMEHTapHble TeHEeTHYEeCKHE 33/1a4l Ha MOHO- U AUTHOPHUIHOE CKpEIIMBaHUE,
CIIETVIEHHOE HacJeI0BaHUE, COCTABJISTh CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHMS IJs NpeacKa3aHus
HacJeA0BaHUs TPU3HAKOB Y OPraHU3MOB;



YMEHHUE BBITIOIHATH JJA0OPATOPHBIE U MPAKTHYECKHUE padOTHI, COOMIOAATh paBHiIa IpH paboTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pPYTIOBAHUEM;

YMEHHE KPUTUYECKHM OICHMBAThb M HMHTEPIPETUPOBATH HH(POpMALMIO OHOIOTHYECKOTO
CoZiep KaHusl, BKITFOUAIONIYIO TICEBJIOHAYYHBIE 3HAHUS M3 PA3IMYHBIX UCTOYHHKOB (CpEACTBAa MacCOBOU
nH(pOpMaLIUY, HAYYHO-TIOMYJSPHbIE MaTepHallbl), STUYECKHE ACIIEKTHl COBPEMEHHBIX HCCIICJOBAHUN B
OHMOJIOTHH, MEIUIHE, OMOTEXHOIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111as ONOIOTHYECKYIO
UH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BATh MOHSATHIHBIN anmapaT OUOIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOCHUS yueOHOro mpeamera «buomnorusi» ¢ 11 knacce TONKHBI
OTpaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHMM O MeCTe U POJM OHOJOTUM B CHUCTEME HAyYHOTO 3HAHHS
€CTECTBCHHBIX HayK, B () OPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KAPTUHBI MUPA U HAYIHOTO
MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH,
(YHKIIMOHATFHOW TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OHUOJOrMYECKUX TEPMHHOB M TOHATUN: BUMA, MOMYJALUSA,
TeHO(OH/, IBOJIONMS, IBWXKYIIHE CHIBl ((PaKTOphI) 3BONIONMHU, MPHCIOCOOICHHOCTh OPTraHU3MOB,
BUJI000pa30BaHue, 3KOJOrHYeckue (aKTOpbl, IKOCHUCTEMa, MPOAYIICHTbI, KOHCYMEHTBI, PEIyICHTHI,
I[N MTUTAHUS, YKOJIOTUYECKas MIpaMua, OMoreoneHo3, onocdepa;

YMEHHE U3JlaraTb OMOJOTrHYecKre Teopuu (dBomrormonHas teopust Y. JlapBuna, cHHTeTUYECKAs
TEOpHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoxsimieBoro cxoactsa K. M. bapa, uepenoBanus
TNIaBHBIX HarpaBieHui u myrteii spomroruu A. H. CeepuoBa, yuenus o 6uocdepe B. 1. Bepnanackoro),
OTIPECIISATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIa/IEThb METOJJaMU HAYYHOT'O MO3HAHMS B OMOJOTHU: HAOIIOJACHHE U ONMCAHUE JKUBBIX
CHCTEM, IIPOLECCOB U SIBIICHUH, OpraHM3alUsl W MPOBEACHHWE OWOJOTHYECKOTO SKCIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bI, BBIABICHUE 3aBUCHMOCTH MEXIY HCCIENYeMbIMU BEITUYMHAMHU, OOBICHEHUE
MOJIYYEHHBIX PE3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHSTHW, TCOPHUH M 3aKOHOB, YMCHHUE JCIaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC NPHU3HAKKH CTPOCHUS OHMOJOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJISALUHM, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OLIEHO30B U 3KOCHCTEM, OCOOEHHOCTHU
MPOIIECCOB:  HACIIEACTBEHHOW  HM3MEHUMBOCTH, €CTECTBEHHOTOo  0TOOpa,  BHA000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHM3MOB, JEWUCTBUS SKOJIOTHMYECKHX (DAaKTOPOB HAa OPTaHU3MBI, MEpeHoca
BEIICCTB WM TOTOKA JHEPTHMH B JIKOCHCTEMaxX, aHTPOIOTCHHBIX W3MEHEHHWH B DJKOCUCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXMMHUECKUX IIUKIOB B Onocdepe;

YMEHHE TPUMCHSTHh ITOJYYCHHBIC 3HAHHUS JUI OOBSICHCHHS OHOJOTHYECKHX TMPOIECCOB U
SBIIGHUH, U1 TPUHATHS TPAKTHUECKUX PEIICHUN B TMOBCEAHEBHOW >KU3HU C IIETBI0 OOecreyeHus
0€30MaCHOCTH CBOETO 3JI0OPOBBSI U 3JI0OPOBBSI OKPYKAIOMIMX JIFOAEH, COONIOJEHUS HOPM TI'PaMOTHOTO
MOBEJCHUA B OKpYXKalollel MNPUPOAHON cpele, MOHMMaHUE HEOOXOIUMOCTH HCTIOJIb30BaHUS
TOCTIKEHUH COBPEMEHHOM OMOJIOTHH ISl PalliOHAIEHOTO MTPUPOIOTIOIE30BAHHS;

YMEHHE pellaTh IeMEHTapHbIe OMOJIOTHYECKHE 3a/1a4H, COCTABISATh CXEMbI MEPEHOCA BEIIECTB
Y DHEPIHH B SKOCUCTEMaX (LIeTH MUTaHMUS);

YMEHHE BBITIOJIHATH JIa0OpaTOpPHBIE U MPaKTUYECKUue paboThl, COOMI0AATh MpaBuia Ipu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTUYECKH OICHMBATh M HHTEPIPETUPOBATH HH(POpPMAIMIO OHOIOTHYECKOTO
COZIep KaHMsl, BKITFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX UCTOYHHKOB (CpEICTBAa MacCOBOU
uH(pOpMallUK, HAyYHO-TIONMYJSPHBIE MaTepUaNbl), pacCMaTpUBAaTh TIIOOATBHBIE JKOJIOTUYECKUE
po0GJIeMbl COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MUChbMEHHBIC U YCTHBIE COOOIICHHS, 0000111ass OUOIOTHUECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HMCIIOJIh30BaTh MOHATHITHBIN amnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
bubmuoreka [{OK
1 b 2 0.5
HONOTHA Kak fiayka https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P i https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
4 HKHSHEESTENEHOCTE KIETKH 0 https://m.edso0o.ru/7f41c292
5 PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
bubmuoreka [{OK
L IBOONKONHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyXKaIOLas cpeja https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo011ecTBa 1 HKOJIOTMYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Tema ypoka Hara uudgpoBbie
Konrpoabnbsie IIpakruyeckue
n/n (o0opynoBanme Touka Pocra) Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOIBI.
[IpakTuueckas padora Ne 1
2 «Mcnonp30BaHuE pa3TMIHBIX 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e6122
METO/IOB MPU U3yYEHUU
OMOJIOrMYEeCKUX OOBEKTOBY
3 buosnornueckue cucremsl, MpoOLECCH 1 bubnuoteka [JOK
U UX U3y4EHHUE https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KieTku. Boja u 1 bu6mmoreka [IOK
MHHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OeIKOB 1 httos://m.edsoo.ru/863¢6b72
®epMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
pabota Ne 1 «M3yuenue
6 KaTAJIMTUYECKOW aKTUBHOCTH 1 05 bu6mmorexa [IOK

(bepMeHTOB (Ha mpUMepe aMHJIa3bl
WJTU KaTajasbl)»

( mpumMeHeHne 000pyI0BaHUS
«Touka Pocra»- nudponas

https://m.edso0.ru/863e6b72



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

nabopatopus Releon ¢ narunkom pH
U JATYUKOM TEMIIEPATypHl)

bubmuoreka [JOK
! YreBofeL. Jimank https://m.eds00.ru/863e6870
bubmuoreka [JOK
8 Hyxentobsie kuenotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropus u MmeTo bl U3ydeHUs bubnnorexa [JOK
xieTku. Knerounas reopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas »xuBas
cucremMa
CtpoeHure 3yKapuoTUYECKOM KIETKH.
Jlaboparopnas pabota Ne 2
«3yueHne cTpoeHus KIETOK
pacTeHHIA, )KUBOTHBIX, TPHOOB U
OaxTepuii o]l MUKPOCKOIIOM Ha bubnuoreka [IOK
11 rOTOBBIX MUKpOIpEIapaTax u ux 0.5 https://m.eds00.ru/863e6ff0
OIMCaHUE» https://m.eds00.ru/863e716¢
( mpuMeHeHne 000pPYIOBaAHUS
«Touka Pocta»- mudposas
naboparopus Releon ¢ natunkom
OCBEIIICHHOCTH)
bu6mmorexa [IOK
12 Obmen BemecTs wtn MeTabommsM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 dorocmres. Xemocires https://m.eds00.ru/863e7c98
. bubnmnoreka [JOK
14 duepreTicckuii 0omen https://m.edsoo.ru/863e7aae
15 JKu3HEHHBIN UK KIETKH. Jlenenue 05 bubmuorexa [JOK

kieTkd. Mutos. JlabopaTopHas

https://m.edsoo.ru/863e7dc4



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

pabota Ne 3 «Habmronenue Muros3a B
KJICTKaX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKpPOIpEnapaTax»

( mpuMeHeHne 00opyIOBaHUS
«Touka Pocta»- mudposas
nabopartopus Releon ¢ narunkom
OCBEIIICHHOCTH)

16 buocunTtes 6enka. Peakuus bubnuorexa [JOK
MaTPUYHOTO CUHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [IOK
17 Tpascrsnus — Guocuures benka https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnnorexa [HOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
. bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE TTOJOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 Jlabopartopnast pabota Ne 4 05 bubnmuotexa [JOK
«M3yueHne CTpOeHUS MOIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»»
29 WnauBuayanbHOe pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
23 I'enernka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYUBOCTU https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACIEI0OBaHUS bu6mmoreka [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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MpU3HAKOB. MOHOTHOpUIHOE
CKpeLIMBaHHE

https://m.edso00.ru/863e8878

JluruOpuHoe ckpermmuBanme. 3aKOH

25 HE3aBHCHMOTO HACIICOBAHUS bubmmorexa [JOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuerieHHOE Haclel0BaHUe
npu3HakoB. JlabopaTtopHas pabota No
5 «M3y4yeHue pe3yabTaToB bubnnoreka [JOK

26 0.5
MOHOTHOPHUIHOTO U TUTHOPUIHOTO https://m.eds00.ru/863e8c60
CKPEIIMBAHUS Y TIPO30(DHIIBI HA
TOTOBBIX MUKpPOIIpEIapaTax»

97 I'enetuka nmona. HacinenoBanue bubmuorexa [JOK
MPU3HAKOB, CUEIICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocth. Henacnencrennas
M3MEeHUYUBOCTh. JlabopaTopHas

98 pabota Ne 6. M3yuenue 05 bubnuoreka [IOK
MOAU(PUKAITMOHHON U3MEHUNBOCTH, https://m.edso0.ru/863e8efe
MMOCTPOCHUE BApUAIIMOHHOTO Psifia U
BapHallMOHHOW KPUBOM»

HacnenctBenHas ”3MEHYHBOCTb.

29 JlaGopatopnas pabora Ne 7. «AHanu3 05 bubnuoreka [IOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MHUKpOIIpenapaTax»

bubmuorexa [JOK

30 Peneritia uenonera https://m.eds00.ru/863e8d78
PesepBHelil ypok. O600IIEHHE 10

31 teme «HacneacTtBeHHOCTh U
W3MEHYUBOCTb OPTaHU3MOBY

32 Cenekius Kak HayKa v MPOLECcC bubnmoreka [JOK



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

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

33 MeTtobl U JOCTUKEHUS CEICKIINHT 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
34 buotexHosorus kak orpacib 1 bubnunoreka [HOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Hara uudgposbie
n/n (o0opynoBanue Touka Pocra) Bcero Kontpoanueie  Tpakruueckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Uctopus pa3BuTus peacTaBiIeHUN 1 bubnnoreka [JOK
00 3BOMIONMU https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mikposeosorus L https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€/IMHUIIA BUJIA U HBOJIIOIMH.
4 HI:16op2TopHI;H pabora Jill'g 1 1 0.5 Bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OTIOTHIECKOMY KPUTEPUIO»
5 JIBroKy1e cuibl (3JIeMEeHTapHbIE 1 bubnuoreka [IOK
(bakTOpbI) IBOIIOINH https://m.edsoo.ru/863e9da4
N bubnuotexa [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro GopMbl 1 https://m.edsoo.ru/863e9ed
PesynbTathl 3BOMIIOLNN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
BugooOpa3oBanue. JlaboparopHas
7 pabota Ne 2 «Onucanue 1 05 bubmuoreka [IOK
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé https://m.edso00.ru/863e9fde
OTHOCHUTEIJIBHOTO XapaKTepa»
( mpuMeHeHne 000pyAOBaAHUS
«Touka Poctan- mudponas



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

naboparopus Releon ¢ garurkom
OCBEIIIEHHOCTH)

Hanpasnenus u nytu

bu6mmoreka [IOK

8 MAaKpO3BOJIFOLIUHA https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTs 3BOIIONINN
10 Wcropus xu3Hu Ha 3emiie 1 METO/bI
e€ u3yueHus
11 ['unoTte3bl MPOUCXOXKACHUS KU3HU Ha bubnnoreka [JOK
3emie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMie 1o 3pam U bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863eat6he
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PaCTUTENIBLHOTO U JKUBOTHOT'O MUPA.
13 [IpakTuueckas padbora Ne 1 05 bubnnorexka [JOK
«3y4eHne UCKONIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHui U KUBOTHBIX B
KOJUICKLUSAX»
14 CoBpeMeHHas cuctema bubnuoteka [JOK
OpraHUYEeCKOIro MUpa https://m.edsoo.ru/863ea48e
bu6mmorexa [IOK
15 DBOJTIOIHS YeJIOBeKa (aHTPOTIOTEHE?) httos://m.edsoo.ru/863eac2c
16 JIBuoxymiye cuibl (pakTopsl) bubnuorexa [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUN IBOJIIOLIUU
4eJI0BeKa
18 YenoBeueckue pacsl U NPUPOIHBIE bubnuorexa [JOK
ajanTaluy 4yeiaoBeKa https://m.eds00.ru/863eaea2
19 PesepBHbIil ypok. O6001IeHHE 11O



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

TeMe «BO3HMKHOBEHUE U Pa3BUTHE
JKA3HU Ha 3eMiiey

20

21

DKoJorus Kak HayKa

Cpenbl 0OUTaHHS U KOJIOTUIESCKHE
(bakTopsI

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

22

AbGuotnueckue GakToOpHbI.
Jlaboparopuas pabora Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
pacTeHHii U3 Pa3HbIX MECT
oburtanus». JlabopatopHas pabora Ne
4. «BiusiHue cBeTa Ha POCT U
pa3BUTHE YEPCHKOB KOJIEyCa»

( mpuMeHeHne 000PyAOBAHUS
«Touka Pocta»- nudpoas
naboparopus Releon ¢ garurkom
OCBCIIEHHOCTH U JATYUKOM
TEMIIEPATYPhI)

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckue paxkTopsl

bu6mmorexa [IOK
https://m.edsoo.ru/863eb348

24

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomymsiuu. [Ipaktuueckast pabora
Ne 2 «Iloacuér muioTHOCTH
MOy pa3HbIX BUJOB
pacTeHun»

0.5

25

Coo0miecTBa OPraHu3MOB —
OMOILIEHO3

bu6mmorexa [IOK
https://m.edso0.ru/863eb46a

26

DKOJIOTHYECKHUE CUCTEMEI
(9KOCHCTEMBI)

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIC ITOKa3aTEIN YKOCUCTEMEL.

bubmuoreka [JOK



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

OKOJIOTUYECKUE MTUPAMUJIBI.
CaoiictBa 3kocucteM. Cykieccust

https://m.edsoo.ru/863eb5fa

28 [IpupoiHbIE 5KOCUCTEMBI

29 AHTpPOTIOTEHHBIE YKOCUCTEMBI

30 Buocdepa — rmobanbhas 1 bubnuoreka [IOK
IKOCHCTEMA 3EMJIU https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnnoreka [JOK
ouocdepsl https://m.edso00.ru/863ebd16

32 UYenosedecTBo B Ouocdepe 3emin 1

33 CocymiecTBoBaHUE TPUPOJBI U 1 bubnnoreka [JOK
4eJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O60011IeHHE TEMBI

34 «Coo011ecTBa u SKOIOTUYECKUE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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