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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoAXoJ0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOTro TNpenMeTra
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, COIepKaHus, pPE3yJbTaTOB OOyYeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENSIX U
OPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpa3oBanus B Poccuiickoit ®Denepanu, a TakKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIICUSHUN
CYIIIECTBOBAHMS 4YeOBeUeCKoro oOmecTBa. COTrIacCHO Ha3BAaHHBIM IOJIOKEHUSIM,
onpe/ereHbl OCHOBHbIE (PYHKIIMU MPOrPaMMBbI IO OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpEACTaBICHHWE O IMeIax, 00 oOmei
cTparerud OOydYeHHs, BOCIUTAHUS W PA3BUTHSI OOYYaIONUXCS CpEeACTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o0sA3aTebHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeaelieHne TO0 pa3ieliaM ¢ TeMawm,
PEKOMEHIyEMYIO TOCJEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4ETOM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaATEIHLHOIO
poIiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B mnporpamme 1o OWONOTMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHuss B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUEOHBIX JEeHCTBUM OOy4YaromMXCSd IO OCBOCHHMIO COAEpKaHUA
OMOIOrHYecKOro o0pa3oBaHMUsl.

B nporpamme no 6uonorum (10-11 xmaccel, 6a30BbIi ypOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYeHMM OWOJIOTMM, Ojlaronapss 4yeMy B HeW
POCMATPUBAETCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINNA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHHUS, TPEICTABICHUH O 3J0POBOM
obpase XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIoIIeld MPUPOTHON Cpene.
[ToaToMy Hapsay ¢ U3ydeHHEM OOIeOMOJIOTMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHHUHU KUBBIX CUCTEM PAa3HOTO PaHTa M CYLUIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMme Mo OHWOJIOTHHU YACICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B TTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33714, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHMM 4YelOBEKa, MEIUKO-
Te€HETHYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJeCO00pa3HOro TMOBEACHHUS B OKpYyXalollled NpUPOAHOW cpeie, aHaiu3a
BIIUSHUAS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE TMPUPOJHBIX WU
VCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHOW HATIPABICHHOCTH
yuyeOHoro npenMera «buosorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 0oOecreueHus



YCIOBUH JIJIsl pEIICHUs] OJJTHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMsi, KoTopas mpennosaraer (HopMHpOBaHHE y  OOy4arommxcs
CIIOCOOHOCTH aIaliTUPOBATBCA K M3MEHEHHSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUSI 3aHMMAET BaYKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O >KMBOW Hpupoje, e€
OTJMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  NHpUPOAbI,  (HOpMUPOBaHUS
(GYHKIIMOHATBHONW T'PaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, IIEHHOCTHOTO OTHOILIEHUS K KUBOH MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTHS UMEET TaKXkKe [T PeIeHHs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  cpegHero  obOmero  oOpa3oBaHuUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun odecrneynBaeT yCaoBHs A (OPMUPOBAHUS
WUHTEIUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYPBI, CIOCOOCTBYET MHTErpallid OMOJOTMUYECKHX 3HAHUM C
NPEJCTaBICHUSAMU U3 IPYTUX YU4EOHBIX IMPEAMETOB, B YACTHOCTH, (GUUKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYCHHHM Y4eOHOro IMpenMeTa
«buonorus» cocraBUIM OCHOBY Ui ONPEIEICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COAEpKaHUsS, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILIECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaIOIIUECs] JOJKHBI OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, ONPENCTSIONMNE aJeKBATHOE IMOBEICHUE
4eJIOBeKa B OKpY’KaloUle NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU U TIPaKTHUYECKOW nesitenbHOCcTH. Oco0oe MecTo B STOW CHUCTeMe 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHMS, KOTOPbIE CIyX,aT OCHOBOM 1Ji (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIUSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJIOTUYECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHHs Y4eOHOro MaTepuasia B IPOrpamMMme 10
OMOJNIOTHM OCYIIECTBICHO € YY€TOM NPUOPUTETHOTO 3HAYECHMS] 3HAHUM 00
OTIUYUTETHHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorusy»
BBIJICJICHBI CJIEAYIOUINE colepKaTenbHble TUHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «Kietka kak Ouonoruyeckas cucremay, «OpraHu3Mm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOrooOpas3ne OpPraHUuYEeCKOTO MHUpPay,
«DIBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTH.

Leny u3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOy4yarolUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi >KMBBIX CHCTEM pa3HOIO paHra U MpUOOpEeTeHHuEe yMEHMH
UCIIONIb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEHCTBUHA B OTHOUICHHH OOBEKTOB
YKUBOU MPUPOABI M PEIICHHS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctrmxenue 1enu u3ydeHus ydyeOHoro npeamera «buosnorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIIECAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPAaBHIIAX, CIYXKaIIUX OCHOBOM
s (popMHUpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHUpa, O
METOJIaX HAay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3al[iH, BBIAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHre y OOYYaIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CMOCOOHOCTEW B Mpoliecce aHaliuW3a JAaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, UAEH M TOAXOJO0B K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHWE Yy oOOyvarommxcs oOmeld KyiabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IpU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYAIOIIMXCS YMEHMM WIIIOCTPUPOBATh 3HAYEHHE
OMONOTHYECKUX 3HAHUM B MPAKTUYECKOW JAEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOILIEHUS K HEH, COOIIOICHNS STUYECKUX
HOPM IIpY MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW JJii TOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, 1151 ((OPMUPOBAHMS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH TOCJIEICTBUN CBOEH AESITENbHOCTHU 10 OTHOILIECHUIO K OKPYKAOIIEeH cpeae,
COOCTBEHHOMY 3[0pOBBIO, OOOCHOBaHHME U COOJNIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oomero oOpaszoBaHusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSl 00s3aTENbHBIM YUYEOHBIM INPEAMETOM, BXOASIIUM B
COCTaB MpeIMETHOM 0051acTH «ECTECTBEHHO-HAYUHBIE TIPEAMETHD».



Jlst m3ydennsi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTcs 68 vacoB: B 10 knacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U TPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MHUpA.
Cucrema OMONOTMYECKUX HAYK.

MeTopl TO3HAHUS KUBOW MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiacCU(pUKalus, MOJAEIMPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS YKUBOU MPUPOIBI.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3inUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U HX OPraHM3aLMA.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ononaoruu. Otanyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpOBHU OpraHU3alUU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOICHOTUYECKHH ), OMOCEPHBIH.

JdemoncTpanum:

Tabnuupl U cxeMbl: «OCHOBHBIE PU3HAKH KU3HWY», «YPOBHU OpPraHU3aluU
YKABOW MPUPOIBI.

O6opynoBanue: Mmojaenb MoJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTAaB KIETKH. XUMHUYECKHUE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBbHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMbIe ¥ 3aMEHMMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIeKYyJbl (MIepBUYHAs, BTOpHUYHAs, TPETHUYHAsS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe CcBoHcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.



®epmentsl — Owuonormdeckue Karanm3aTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OTnuynst pepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapuibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIUU YIIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yIIEBOA0B, OEJIKOB U JIMIUI0B KaK MCTOYHUKOB YHEPTUU.

Hykneunosesie xucnotrel: JHK u PHK. Hykneornasl — MOHOMEpHI
HykienHOBBIX kucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkuun PHK.
Bunast PHK. AT®: crpoenue u ¢pyHKIINN.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUYeHUs KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe MNPU3HAKH KIETOK:
3aMKHYyTasi HapykHas mMemOpana, Mmonekyinbl JIHK kak renermdeckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruuyeckas. OcoOeHHOCTH
CTpPOEHHUs MpoKapuoTuueckou kierku. Kierounas crenka Oakrepuit. CTpoeHue
ADYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJWYUS PACTUTEIbHOM, >XUBOTHOU U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAIUKC, UX
dbyukiuu. [InazmaTnyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHbie opraHounabl kieTku: JIIC, ammapar I'onbmxu,
au30CcoMBlL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxaeHnne MUTOXOHApWA W miacTua. Buasl mmactua. HememOpanHbie
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jwuarpammsbl:  «PacripeneneHne XUMHYECKUX DJJIEMEHTOB B HEXKUBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIEKYJbl OeKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue KUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE I MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHI, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUsI KIETOK PACTEHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCaHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIIUSA (SHEPTETHUECKHT OOMEH) — JBE CTOPOHBI E€IMHOTO TIpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbIit. Ponbs dhepMeHTOB
B 00OMEHE BEIIECTB U MPEBPAILEHUN SHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl (doTocuHTeza. Peakuuu
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHNE (HOTOCHHTE3a IS )KU3HU
Ha 3emse. Biausinue ycioBuii cpenibl Ha (DOTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNIe OakTepuu. 3HAYCHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

DHepreTruecknii oOMeH B KJeTke. PacimierieHune BemecTB, BBIICICHUE U
aKKyMYJIMpPOBAaHHE DSHEPrUUM B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Bunbl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnuTeNnbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
HEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanmuzanus renerndeckod mHOpManMM B KieTKe. ['€HEeTWYeCKUl KOJ M €ro
cBoiictBa. Tpanckpunius — matpuublii cuate3 PHK. Tpancnsuus — 6nocunTes
Ooenka. Ortambl TpaHchsuuu. KoawpoBanue aMuHOKHUCIOT. Ponbs pubocom B
OouocuHTe3e Oemka.

Hexknetounsle ¢hopmbl )Ku3HU — BUpYychl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMS M JKU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyautens CIIM/a.



OOpatHast ~ TpaHCKpuWIlUs, peBepraza u  uHTerpaza. lIpodumakrtrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoncTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunbel nutaHus», «Meradonusmy, «MuUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QPyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1uki Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOeib cTpykTyphl JTHK.

Tema 5. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KnerouHnblii UK, WM >KM3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Permkanusa — peakuuds MaTPpUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlunouaHbIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATHIBI.
[{uTosIOTMUECKHE OCHOBBI PAa3MHOKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muto3. Craguu murtoza. IIpoueccsl, nmpoucxonsime Ha
pPa3HbIX CTAAUIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemast rubGesb KJISTKA — aromTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKyccTBeHHOE KIIOHHUPOBAHUE
OPTaHU3MOB, €TI0 3HAYEHUE ISl CEIEKIIUN.

[TooBOE pa3MHOKEHHE, €TO OTIUYHSI OT OECTIOJIOTO.

Meiio3. Craguu Mmeito3a. IIpomecchl, MpOUCXOSIIME HA CTaausIX Meio3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUIA CMBICT H
3Ha4YeHUE Meno3a.

['ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy IKHUBOTHBIX.
[TomoBeIe Kemne3bl: CeMEHHUKH W SUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIUIEKIeTKa) — CIHepMaTOreHe3 M OBOIEHES.
OCcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpHOHANIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuonanbHOEe pazButHe. TUIIbI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJAUU Pa3BUTHS.

JdemoHncTpanum:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererartnBHoe pa3MHOKEHHE
pactenmit», «Jlenenue xkneTku OakTtepuity, «CTpoeHHE TOJOBBIX KIIETOK»,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukn», «Pemmukamus JTHK», «Mutos»,
«Meiio3», «IIpsamoe n HenpsMoe pa3BUTHEY, «l'aMeTOreHe3 y MIIEKOIUTAIOIMINX 1
4eJnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CrniepmMaTo301,1b1
MJIEKOIIUTAIOLIErO», «SIHIeKnIeTKa MIIEKONUTaImero», «Kapnoknnes B Kierkax
KOpEIlIKa JIyKa», MAarHUTHAs MOJENb-allIUIMKalus «J/leneHue KIeTKu», MOJAEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxp.

JlaGoparopHass pabota Ne 4. «M3ydyeHuwe CTpOEHUs IOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[Ipeamet u 3amauu reHeTUKU. VicTopust pa3BUTHsA FreHETUKU. Poiib nuronorun
U 3MOpHOJIOrMM B CTAHOBJIIEHWU T'€HETUKU. BKilaj pocCHHCKMX U 3apyOeKHBIX
yu4€HbIX B pa3BUTHE TE€HETUKU. MeToabpl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHUI, MOJEKYJISIPHO-TeHEeTHYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3YEMAsl B CXEMaxX CKPEIIMBAaHUM.

3aKOHOMEPHOCTHU HACJIEAOBAaHUS NPU3HAKOB, YCTaHOBIIECHHbIE I'. Mennenem.
MoHoruOpuaHoe CKpellMBaHHE. 3akOH €IMHOO0Opa3ust TUOPHUIOB NEPBOIO
nokosnenus. IlpaBwio JOMHHMpPOBaHMs. 3aKOH pAaCUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHHE. 3aKOH  HE3aBHUCHUMOIO  HaclleZJOBaHUS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUSA.
AHanusupyoniee ckpemuBanye. cnonp30Banne aHAIM3UPYIOIIETO CKPEIMBaHUs
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEeI0BaHMUIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHI'OBEpA.

XpOMOCOMHasl TEOPHsI HACJIEACTBEHHOCTH. | 'eHeTnYecKne KapThl.



['eHetrka mosa. XpoOMOCOMHOE ONpPeAETCHHUE Moya. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIU(PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAS KpUBasi.
Hopma peaxkuuu mpusHaka. KoJIMUeCTBEHHBIE M KAUECTBEHHBIC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAU(MUKAIIMOHHON N3MEHYHUBOCTH.

HacnencTtBeHnHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTb. KoMOmHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOMHATHUBHOMU
W3MEeHUYMBOCTA. MyTarmoHHasi "3MeHYHBOCTh. Kimaccudukamus MyTamnuii: TeHHBIE,
XpOMOCOMHbBIE, TeHOMHBIE. HacToTa U MPUYMHBI MyTaluidi. MyTareHHble (paKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAclIeACTBeHHOM n3MenunBoctu H. 1. BaBuiiosa.

BHesiaepHas HacaeCTBEHHOCTh U U3MEHUUBOCTb.

['enetuka uyenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOIbl T€HETUKHU
YeJIOBEKAa: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHYCCKUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEIEHUE TCHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, FT€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBeHHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHEBIC OOJC3HH,
OONe3HN C HACJIEACTBEHHOW MPEIPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u reHepathBHble MyTanuud. CTBOJOBBIE KIETKU. [IpuHUUMIBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIUIIMHCKOU
T€HETUKH B MIPEJOTBPAICHUY 1 JICYCHUY T€HETUUECKUX 3a00JIeBaHUM YeloBeKa.

JdemoncTpanun:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. M. BaBuios.

Tabmuiet ©W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
UTOT€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro IHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'€eHeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLHEIUIEHHOTO C mnonom», «KapuoTumel dYelnoBeKa UM KUBOTHBIX», «Buael
U3MEHUYMBOCTH», «MoauduKanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliMoHHas: U3MEHYHUBOCThY.

O6opynoBaHue: MoJenu-anmIKauu «MOHOTUOpUIHOE CKpEelIuBaHHUE,
«HenonHoe nmoMuHHMpoBaHuEe», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduna» (HopMma, MyTanuu
(bopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHOI.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 5. «/3ydeHue pe3ynabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y TPO30(PUIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «3yueHne Moau(pUKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uibl Ha TOTOBBIX
MHUKPOIIPENapaTAX).

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOUECC. 3apOKICHHUE CEJNEKUUH U JIOMECTUKALMS.
VYuenne H. W. BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KyJbTYPHBIX pacTeHHUH. LIEeHTpbl MPOUCXOXKAEHHUS JOMAIIHHUX >KUBOTHBIX. CopT,
II0pOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbIi M MHAUBUIYaJbHBIA OTOOPHI B
CEJIEKIIMM pPAacTEHW M KUBOTHBIX. OIlleHKa 53KcTepbepa. bimM3kopoACTBEHHOE
ckpeuuBanue — HHOpuauHT. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rtulOpunmzauus u €€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHHE TOJHIUIOUIOB. JIOCTMIKEHHSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIlbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiletounble KyabTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUM.
KiioHnpoBaHWe BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKoJlorMueckue M dthyeckue  npobiembl. MO —  reHeruyecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKACHUS M MHOTr000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzaus», «Padboter akanemuka M. @. MBanoBay,
«Ilomunnougus», «OObekThl OuoTexHONOTHNY, «KileTouHble KynbTYphl U
KJIOHHpOBaHKE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TIOA0B U KOPHEIJION0B JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTopHble M IpaKkTHYeCKUEe PadOThI:

Okckypeust «OCHOBHbIE METOJBI M JOCTHXKEHHSI CEJIEKIIMM PAacTEHUH U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaToOpuIo
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HWKHOBEHHUS 3BOJIIOLMOHHOM TEOPUHU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMONOTUU. BiusiHue 3BONIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BOMONMU. [lameoHTOMOrHMYECKHE: IOCIEI0BATEIbHOCTb
MOSIBJICHUST BHUJOB B TMaJICOHTOJOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuus SMOPUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyIApHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpraHU3MOB.

OomonuoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMNpEAeAEHHAs! WU3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBI O0TOOD).

Cunrernueckas Teopust 3Boouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Mukpossomtonusd. [lomynsnuus Kak eAUHULIA BUAA U IBOJIOLIHH.

JBuxymire cuibl ((hakTopbl) SBOMIONUHM BHIOB B IpUpoje. MyTallMOHHBIHI
IpOLECC M KOMOMHATHBHAS W3MEHUYMBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M301us 1 MUTpanus.

EcrectBennbiii oTOOp — HampaBisoomui  (akTop 3BOJOIUUA. DOpMEI
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCT, OpPraHU3MOB KakK pe3ynbTaT 3Bodonuu. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOAJANTALIUH.

Bunx wu BumooOpazoBanme. Kpurepuu Buga. OcHOBHble (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4ecKoe.

MakposBomonusi.  PopMbl  3BOIOUMU:  QuUiIeTHYECKas, JAUBEPreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxeHne OT HecleUHAIM3UPOBAHHBIX NpenkoB. lIporpeccupyronias
crienranu3anvs. AganTuBHas paauanus.

JdemoHcTpanum:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnup! u cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiey, «3apOoabIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo06pa3ue COpTOB pacTeHHII»,
«MHorooOpasue  mopon  KuBOTHBIX»,  «[lomymsmum»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mnumoananramum», «OOmas nereHepanus»,
«/IBmKkymne cuibl 3Bosonum», «Kapra-cxema wapuipyrta nytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHNE», « IKOIOTHYECKOE BUIO00OPAZOBAHUEY.

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpACKH,
HA0Op TUIOAOB M ceMsiH, Kouiekuus «lIpumepbl 3alUTHBIX MPHUCTIOCOOICHHUMN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpaBIEHUS IBOJIIOIUNY, 00BEMHAST MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
VCKONAEMBbIX JKMBOTHBIX M pacTeHuin», wonenb ammmkanus «llepexpécr
XpOMOCOM», BiaxHble npenaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.Ie.

JlonaydHble TpEACTABICHHUS O 3apOKACHUM >KW3HUA. HayuHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M MNaHCIepMus. XUMUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKOU 3BOOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IIPOTOKJETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

PazButune xu3Hu Ha 3emie mo spam u nepuojgam. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepUOAbl: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, T€BOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o3olickas 3pa ¥ €€ NepUOJIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOIIOTEHOBBIN.



XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomop¢o3bl y pacTeHUd u
KUBOTHBIX. [T0siBIIeHHE, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMYecKOTO MHpa KaK OTpaKeHHE H3BONMOUUHA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYNIIbI OPraHU3MOB.

OBOJIOLHA Ye0BEKAa. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeacraBieHui o
IIPOUCXOXKJIEHUH YeJoBeKa. Meroasl H3ydeHHsl aHTpororenesa. CxoacrBa u
pa3nnyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  ((pakTopsl) — aHTpPOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YemoBek mnpsaMoxonsumi, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxonku uCKoIaeMmblX OCTaTKOB, BpeMs CYIECTBOBaHMS, 00JacTb
pacrnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckne pacbl. OcCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYLIECTBOBaHHWs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumniep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHe CoHEUHOM cucTeMbl», «Pa3BuTue
OopraHnueckoro wmupa», «PacturenbHas kieTka», «KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHUCTEMa OpPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «/lpeBHenmme moan», «lpesHue moaun», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeueCKrue pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTBI
aBCTPAJIIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJIETIKK WIIU
U300pKEHHSI KAMEHHBIX OpYJIUd MEepBOOBITHOTO YeNoOBEKa (KaMHHU-YOIMIEPHI,
pyOuna, ckpebna), TEOXpoHOJOTHMYecKass Tabnuma, KoJulekuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHU U
YKABOTHBIX B KOJJICKIUSX).



OKCKypcHsl «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTruU. MeToabl SKOJOTUYECKHUX
UCCJIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YIIHAs, MMOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Oxkonornueckue (akropel. Knaccudukanus skxonoruueckux (HakTOpOB:
abnoTtuyeckue, OUOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(GaKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucnocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYPEHILIU, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koomnepanus,
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOACUCTBUN Ui CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauud. (OCHOBHbIE TMOKa3aTenu
HOMYJISILIMKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCThH, MPHUPOCT,
murpanus. JJmHaMuka YMCIEHHOCTH TOMYJISLIHUU U €€ PeryJsiusl.

JdemoncTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuany, «Cpeabl oOUTaHUS
opranu3mMoB», «®Poronepuoansm», «llomymsamuny, «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU MOMYJISINKU UHPY30pun-TyPenbku», «[luieBpie nemnmy.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

JlaGoparopnas padbota Ne 3. «Mopdonornueckue 0COOCHHOCTH PACTCHUM U3
pPa3HBIX MECT OOMTAHUS.

JlaGopartopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJSLUUNA pa3HBIX BUIOB
pacTEeHU.

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHe CUCTEMBI.

Coo0miecTBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
NPOCTPAaHCTBEHHAs, Tpoduueckass (muiienas). Buasl-momunantsel. CBsizu B
OHOILIEHO3E.

DKkoyioruueckrue cuctembl (dkocuctembl). IloHsatue o006 »3KocucTemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBHI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B HIKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTeMbI. [IMIlleBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENIM SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKUE
nupamMujibl:  MPOIYKLIMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKleccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCHCTEMa XBOIHOTO
WA UIUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanackoro o 6uocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ100aNbHOM JKOCHCTEMBbl. J{MHaMHueckoe paBHOBecM€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIEMBI.

CocymiecTBoBaHHE PUPOIBI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPaBJICHUS MPUPOJHBIMU pecypcaMd UM MX HUCHOdb30BaHue. JlocTuKeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdemoncTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpr u cxemsl: «Iluimessie nenu», «bUoOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobOmiectBay, «llenu nuranusy, «IKoJOTHYECKass TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrOo  jeca», «buonenos BomoéMa», «ArpoueHos», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEWCTBHS Ha  OpUpoLy», «BaxkHeMIIME HMCTOYHHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BO», «llouBa — BaskHeMIIasi COCTABIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mnousy», «llapHukoBeiil a3dpdext», «DakTopbl
paarMoaKTUBHOIO 3arpsizHeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3kpaH Ouocdepb»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBanue: Mopelb-anmaukanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJeKINH «buorieHo3y, «Bpeaurenu BaxHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIUMHM PACTEHUH U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BHUJA,



Kpacnass kuura Poccuiickoit @enepanuu, H300paKE€HUS OXpaHIEMBIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpPeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYYAalONUMHUCA TPOTPaMM  CpPEIHEro oO0Imero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTATOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarOIUMUCS POCCUHUCKON
rPaXJaHCKOW UAECHTHYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/ICNICHUI0, HajJu4yhe MOTUBAIMKM K OOY4YEHHIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH ILIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYLUIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTDH KU3HEHHBIE TJIAHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTAKOTCA B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUIUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMHU U HOPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUs, pPAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IMPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcClEeIUI0 U
TpaguUMsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, Opupoae H
OKPYKaroUIEu cpefie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mipeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONIUXCsl pYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIMX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMbBITA AESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHUTATEIIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U PaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HH U OOBIICHSITH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX ¥ HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIIMOHEHTOB TNpPHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOW A3BIK W KYJBTYPY,
MPOLLIOE M HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BUTHE OHWOJOTHUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIETro;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE SMOLIMOHAIBHOTO BO3/ICICTBUS )KUBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 30POBbSI U
IMOIMOHAIBHOTO JIATONOYYHs:

MOHMMAHUE W peanu3amusi 310poBOro u Oe3omacHoro oOpasza >KH3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHJI U HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH UM OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPU3UUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAHUE I[EHHOCTH TPABWI WHIUBUAYAIHbHOTO ¥  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH MAacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEJIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOM
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

WHTEPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O M C€aMOOOpa30OBAHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

DKOJIOTHYECKU IE€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIKOB UM OIIGHKM WX BO3MOXHBIX TOCJICACTBUN NS
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM W MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUHU OUOJIOTUU
3HaHWST W YMEHUS TPU PEHICHUH TpoO0JIeM, CBS3aHHBIX C PaIMOHAIBHBIM
PUPOONOIL30BaHNEeM  (COOMIOZICHNE  TpaBUJI  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUSI B DSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);



AKTUBHOE  HEMNPUITHUE JEWCTBUM, NPUHOCAIIMX BPEd  OKPYXKaroUeu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONPHUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMYue Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUSA, IKOJOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOMN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JI€ATEIbHOCTH 3KOJOTUYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEpUICHCTBOBAHUE SI3bIKOBOM M YWTATENIbCKOM KYyJIbTYpbl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXK]Y JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHUE creuu(UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NPECTaBICHUS 00 OKPYXAloIleM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEJOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpodiieM
COXpPAaHEHUS ITPUPOJTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEeCypcHble  MpPOOJEeMbl  pPa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOJieM U
obOecrieueHus  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHOJOTUYECKUX 3HAaHUU B IEJsIX
NOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM 4acTH (DyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3Y4eHUH OUOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONb30BaTh TMOJydyaeMble 3HAHUS I aHaiu3a u
O0OBACHEHMSI ABJICHUM OKPY>KAIOIIETO MUpa U MPOUCXOIAIIMX B HEM H3MEHEHHU,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
MMEIOIINXCS JAHHBIX C LEJIbI0 TOJYYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUSX;

OCO3HAaHHME ILIECHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IPOEKTHYIO M HCCIIEN0BATENBCKYIO AEATENHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY MOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJbTaThl OCBOEHUSI ydyeOHOro mpenmera «buonorus»
BKJIIOYAIOT: 3HAuMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe TMOHSITUS, OTPAXKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIecC,
cucTeMa, Hay4dHbIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJeHHWe, U3MEpPEHHe, OKCIePUMEHT U  JAPYTuXx),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,

peryJsSTUBHBIC), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATTLHON
ITPaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTD
oOyJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHYECKAE 3HAHWS W YHUBEpCadbHbIE Y4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHON U COLUAIIBHON MPAKTHUKE.

MeranpenMeTHbIe pe3ysbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHBEpPCATbLHBIMU yueOHbIMH MO3HABATEJIbHBIMH
NeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKue AeMCcTBHS:

CaMOCTOAITENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTHYECKUX TOHSATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH TOHATHUSIMM);

ONpEACNISITh 1eJIM JSATCIbHOCTU, 3ajJlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEILHOCTU C TOCTABICHHBIMU 1EJISIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUMN
YKUBOW TIPUPOJIBIL;

CTPOUThH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B paccMaTPUBAEMbBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICIbHbIC CpencTBa TSt MpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJSIM, OLICHUBATh PUCKU MOCIEACTBUM e TENbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B  YCJIOBHSX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMOACHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE N1eiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIECHUs MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pAa3iMyHble BUABl JEATEIBHOCTH MO TMOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa30OBaHUIO M TNPHUMEHEHHUI0 B Y4YeOHBIX
CUTYallUsX, B TOM YUCJIE MPH CO3JaHUH YUEOHBIX U COLMATbHBIX IPOCKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU U METOJIAMH;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ peUIeHHs, HAaXOAWTb apryMEHThI AJS JJ0Ka3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OILICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEpEeHOca CPEACTB U CHOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHWS B TMO3HABATEIbHYI0O M MPAKTHYECKYIO 00JIacTH
KHU3HEIEeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTAaTh HOBBIE HJEU, NpeiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMALUU (TEeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

(dbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATh PA3IMYHBIE METOJBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OOXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3a/ay;

npuoOOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO HCIIOIH30BAHUS PA3TMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHYI0  (GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpapuKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoNornyeckom HHPOpMALMEH: MNPUMEHATh XUMHYECKHe, (QUu3nyeckue u
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M MPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HABaHWS W 3amMUTHl  WH)OpMaIuu,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHUKAITUHN BO BCeX c(pepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeiaraeMon
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajIora Wi JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBUS, MMOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBIISATh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popmMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUU OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS PU PEIICHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)XJI0T0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacrupenenartb poid ¢ y4€TOM MHEHHH y4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATH HJAEH C TO3ULHUHA HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJaeHne YHUBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax 110 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHON
NEATEIBHOCTH U )KM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pEIICHHs MpoOJeMbl ¢  y4€ToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYalMsIM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIIEHHBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSIM;

BJaJeTh HABBIKAMU  [O3HABATEIbHOMW  peQuieKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMEThb OILIEHMBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHUsi nporpamMMmel COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeameta «buonorusn
HAy4YHbI€ 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUIbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3iMuYHbIX y4E€OHBIX CUTyallUsX, a TaKXKe B pEalIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMeTHble
pe3yabTaThl IPECTaBICHBI IO TOJaM 00yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
KJjlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUNUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIIEHUs KU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpkKAHME OMOJIOrMUYECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KIETKa, OpPraHu3M, MeTaboau3M (0OMEH BEIIECTB M IMpPEBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiys), YpOBHEBAas OPTaHU3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PEIIPOYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHME H3jaraTb OWOJIOTMYECKHE TEOpUu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosorun), 3akousl (I
Menpens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensitb rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIAMHU HAYYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIOCHNUE U
OMMCAaHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OpraHU3alus W TMPOBEACHHE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOITYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (pOoTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHSAThH IOJIyYEHHbIE 3HAHUS Il OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C IeNbpl0 oOecreyeHus Oe30M1acCHOCTH CBOETo 3/10pOBbS U 30POBbS
OKpY’KAIOIINX JIOACH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, NMOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui  PalUOHAJIbHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAHME, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHU/IHOTO CKpEIIMBAaHMs JJIsl MpeICKa3aHUsl HACJIECJOBAHMS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUUYECKHE pPAaOOThI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETUPOBATH HHOOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOUM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHMCBMEHHBIE MU YCTHBIE COOOIIEHMUS,
0000111251 OMONOTMUYECKY0 MH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAHHUS E€CTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/l€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH 4Y€JIOBEKa JUIsl pEIIEHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUECKHX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, TeHO(OH, IBOTIOLUS, ABMXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOIAYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LEeNu MUTAHUS,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTb OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoziactBa K. M. Bopa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONHMCAaHUE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHA, OpPraHMU3alMs W TIPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAYLECHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKA DHEPTMH B JKOCHCTEMAaxX, aHTPONOTEHHBIX HM3MEHEHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOTr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
MIPOIIECCOB W SIBJICHHM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsi U 3I0POBBSA
OKPYKAIOIINX JIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl pPallMOHAIEHOTO MPUPOIOTIOTH30BAHHS,

YMEHHE pelIaTh dJIeMEHTapHbIe OMOJIOTMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEepPEHOCa BEIIECTB U IHEPTUU B IKOCUCTEMAaX (1IEMU MUTaAHUS);

YMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpPaKTHUYECKHE DPAOOTHI, COOIIOIATH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJEP)KAHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl),  paccMaTpuBaThb  TIJOOAlIbHBIE  SKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOIOTHUECKYI0 HHPOPMAITUIO U3 HECKOJBKHX HUCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJOTHH.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus

ChopMHUpOBAaHHOCTh 3HAHMK O MECTE M PO OUOJOTHU B CHUCTEME
HAYYHOTO 3HAHHSI €CTECTBEHHBIX HayK, B ((OPMUPOBAHNH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ouosiornyu; (QYHKIIMOHAILHOW TPAMOTHOCTH YEJOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaThb COJIEpKaHUE OHOJOTUYECKUX TEPMUHOB U
MOHATHIA: KU3Hb, KIIETKA, OpraHu3M; MeTabonmn3M (0OMEH BEIIEeCTB H
MpeBpalleHHe JHEPrUH), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBas
OpraHM3alys >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PEMPOTyKIus),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPHH (KJIETOYHAsi, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusnosa) u
yueHHusl (0 IEHTpax MHOTrooOpasusi M TNPOUCXOXKICHHUS KYIbTYPHBIX
pactenuii H.J1. BaBuinosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOnrofeHre M ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHMIA;
OpraHM3alusi W MpoBeJeHHE OHOJOTHYECKOr0  3KCIEpUMEHTA,
BBIJIBU)KEHHWE  TUMOTE3bl;  BBISIBIIEHHE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PE3yJIbTaTOB,
UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOpHil W 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

VMeHue BBIACIATh CYIICCTBEHHBIC TMPH3HAKH BHPYCOB, KIETOK
NpoOKapuoT U ISYKAPHUOT, OJHOKJICTOYHBIX W  MHOT'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOLIECCOB OOMEHa  BEIIeCTB U
OpEBpaIICHHs] SHEPTUU B KiIETKe, (POTOCHHTE3a, IUIACTHYECKOTO W
JHEPreTUYecKOro  OoOMEeHa,  XEMOCHHTE3a,  MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIUBUAYAJIBbHOT'O Pa3BUTHA

opranusMa (OHTOTEHE3)




YMenue MMPUMCHATH MOJIYYCHHBIC 3HaHHuA JIIsL 00BACHEHNS

OMOJIOTUYECKHUX MPOIECCOB U SIBICHUM, JJISl MPUHSATUS MPAKTUICCKUX
pelieHui B MOBCETHEBHOM JKM3HU B IEJISIX 00ecredeHus: 0€301acHOCTH
CBOETO 3JIOPOBBS 1 3JI0POBBS OKPYKAIOIIHX JIFOJICH, COOJIIOICHHS HOPM
rPaMOTHOTO  TOBEJACHUS B MIPUPOTHOMN

OKpYyKaroleun cpence;

IIOHUMAaHHEC HGOGXOI[I/IMOCTI/I HUCIIO0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OMOJOTMM W OHOTEXHOJIOTHMH Il PaIlMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJjadyd Ha MOHO- U
IUTUOPUIHOE CKPEIIMBaHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISAThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpEaACKa3aHuA

HACJIEA0BAHUS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHBIE M NpPaKTUYECKHe padoThl,

coOmoiaTh TpaBWja TpH padboTe ¢ ydeOHBIM | JIaOOpaTOPHBIM

o0opymoBaHUEM

YMeHue KpUTHYECKH OLIEHWBATh W UHTEPHPETUPOBATH MH(OPMALINIO
OMOJIOTMYECKOT0 COJepKaHus, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucTouHUKOB (CMU, Hay4dHO-TIONYJIsIpHBIE MaTepHalbl);
STHYECKUE AacCleKThl COBPEMEHHBIX WCCIEAOBAaHUM B OHOJIOIHUH,

MeauIyHe, OMOTEXHOIOTHI

10

YMeHne co3/iaBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYI0 MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MMOHSITHHHBIN arrapar OHOJIOTUHU

11 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOI MPOrPaMMBbl CpeiHero 001ero odpa3oBaHus

CdopmupoBaHHOCTH 3HAHUW O MECTE U POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOH KapTHHBI MHPa W HAYYHOTO MHPOBO33PEHHS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ouosiorny; (PyHKIHMOHAIBHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHHue pacKpbiBaTh COJCpKAHUE OWOJIOTUYECKUX TEPMHHOB U

TOHSATUN: BUJI, TOIYJSIUSA, TeHO(OH, SBOJIONMS, IBWKYIIHUE CHJIIBI




(paxropsr) IBOJIIOLINH, MPUCTIOCOOJICHHOCTD OpraHHU3MOB,
BUI000pa3oBaHue, HKOJIOTUYECKUE daxTopsl, HKOCHUCTEMA,
OPOXYLEHThl,  KOHCYMEHTBI,  PEOYyHEeHTHl,  [ENH  MHUTaHH,

AKOJIOTUYECKasl MUpaMuia, OnoreoreHo3, ornochepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOPUU (IBONIOLMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apossimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHud u myrei sBomonuu A.H. CeBepriosa, yueHus o
omochepe B.M.  Bepnamckoro), ompenensiTh  TPaHUIBl  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TO3HAaHWUA B OHOJIOTHH
(HabnroficHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIIECCOB U SIBICHMIA,
OpraHm3aiusi W TMpOBEAeHUE OWOJOTHYECKOT0  JKCICPUMEHTA,
BBIABMKCHHUE  THUIIOTE3HI; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
HCCIeAyeMbIMUA BETUYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3YIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATUW, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

YMenue BBIACTIATH CYHICCTBCHHBIC IIPpU3HAKU CTPOCHUMA
OuoJIOTHYECKUX  OOBEKTOB:  BHJOB, MOMYJISAIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYIICHTOB,  OHOTCOIICHO30B U  DKOCHCTEM;
OCOOEHHOCTH HPOLIECCOB HACJIE/ICTBEHHOM U3MEHYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI,
HepPeHOCa BEIIECTB U IIOTOKA SHEPTUH B SKOCHCTEMAX, aHTPOIIOT€HHBIX
U3MCHECHUI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTCOXMMHYECKHX ITUKIOB B Onochepe

YMmenune MMPUMCHATH MMOJIYYCHHBIC 3HaHUA JJIA OG’bSICHeHI/IH
61/IO.HOI‘I/I‘IGCKI/IX nponeccoB 1u HBHGHHﬁ, AJI TIPUHATUSA TPAKTUYCCKUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIEAX o0ecreueHus: 6€30nacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsI OKPY’KAIOIIUX JIFOJIeH, COOIIOIEHNS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXKAIOIIEH NPUPOAHON  CpEAE;
IIOHHMMAaHUC HGOGXOI[I/IMOCTI/I HUCITOJIb30BaHUA I[OCTI/I)I(GHI/II\/'I

COBPEMEHHOM OMOJIOTUH AJISl PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATHb

CXEMBbI IIepeHOoca BEIIECTB U SHEPTUHU B SKOcHCcTeMax (L€ MUTaHNs)

YMeHHe BBIOJHATH JIA0OpPATOpHBIE H  TPAaKTUYECKHE pPadoTHl,
coOmoaTh TpaBuja Tpu padboTe ¢ y4eOHBIM H Ja0OpaTOPHBIM

o0opynoBaHueM




YMeHHe KpUTHUYECKH OLIEHHBATh M HMHTEPIPETUPOBATh MH(POPMAIUIO
OMOJIOTUYECKOTO CO/IEpKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHMS

13 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYJIIpHBIE MaTepUAIb);

? paccMaTpuBaTh rI00anbHBIC IKOJIOTUYECKHE POOIEMBI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIICHMS,
10 0000111ast GMOIOTHYECKYIO0 HHPOPMAIIHIO U3 HECKOJIBKHX HCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmnapat OHOJI0THI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

buonorus kak Hayka

1.1

buonoruss — Hayka o »uBOW mpupozae. Pons Ouomormu B QopmMupoBaHUU

COBPEMEHHOW Hay4YHOH KapTHHBI MUpa. CucTeMa OHOIOTHYECKUX HAYK

1.2

MeToapl 1MO3HaHUS KUBOW MPUPOAbI (HAOIIOJEHHE, SKCIIEPUMEHT, OMHCaHUE,
U3MEpeHue, KiIacCUpUKaIMs, MOJCIUPOBAHUE, CTaTHCTUYecKas o00OpaboTka

JTAHHBIX )

JKuBEBIE CHCTEMBI U MX opraHu3anus

2.1

Kusbie cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OMocHucTeM M UX pazHooOpasue

2.2

YpoBHM OpraHuzaliu OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TONYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, Onoc(epHbIi

XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKU. XHUMHUYECKUE DIIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  wmuHepanbHple BemecTBa. DOyHKIMU BOABI |

MHHCPAJIBbHBIX BCIICCTB B KJICTKC. Ho;mep)KaHHe OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHHe OenKoB. AMHHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3ameHuMble W 3aMEHUMBIC AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (I€pBUYHASI, BTOPUYHAS, TPETHUUHAS U
YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
¢byHKIMN OEIKOB.

depmeHTHl — OHoJorHyeckue KatamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
neHTp, cyocrparHas crnenuduanocts. Kodepmentsl. Burammnbl. OTanyus

(epMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJIIOKO3a, pr003a W JIE30KCHPU003a), ITHUCcaxapuabl
(caxapo3a, JakTo3a) W TMoOJUcaxapuibl (Kpaxmayi, TJIWKOTEH, IeJIII0JI03a).
Buonornveckue GyHKINU YIIIEBOIOB.

Jlunuael:  TpurmMuepuasl,  crepounsl,  ¢ochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBoicTBa. buonormdeckue ¢GyHkmuu JsmnuaoB. CpaBHEHHE

YIJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JHK. Crpoenne u ¢ynkuuum PHK. ATO:

CTpoeHue U (PYHKIHH

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHsI KIIETOK

3.6

Krnerka kak menmoctHas >kuBasi cucrema. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMmOpana, moiyekynasl JIHK kak renermueckwii ammapar, cucTema

cuHTe3a OelKa

3.7

Tunsl KJIETOK: dyKapuoTHyecKas U mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
MpOKapuoTHUeCKo  kjieTku. Kmerounas crenka Oakrepuii. CrtpoeHue
AyKapUOTHUECKOM KJIeTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOH U

IpUOHOI KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, HX
¢byukiun. [Inasmaruueckas MemOpaHa, e€ cBoiicTBa U pynkumu. L{utonnasma u eé
oprasousipl. OHOMEMOpaHHbIE OpPraHOWIbl KJIETKH: SHAOIIIa3MaTHYEeCKasi CETh
(OIIC), ammapar ['ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, IUACTUAbL. [IpomcxokieHne MUTOXOHAPHM W IUIacTui. Buibl
wiactua. HememOpaHHble OpraHouJbl KJIETKU: PUOOCOMBI, KJIETOYHBIN LIEHTP,

PECHUYKH, KTyTUKH. DYHKIIMU OPraHOUI0B KJIETKU. BriroueHus

3.9

Anpo — perymsatopHbIi 1HeHTp kKieTku. CTtpoeHue sapa: suepHas o000JI0YKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KIETKE

H(PISHGI[CHTCJ’II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM META00aU3M. ACCUMUIAIUS (TUIACTUYECKH OOMEH) H
TUCCUMUIISALINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €IMHOIO IMpoliecca
Metabonu3ma. Turnbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbiid. Pomb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

4.2

dorocunTte3. CBeToBas U TeMHOBasi Gaszbl GorocuHTe3a. Peakuuu ¢poTocuHTe3A.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHMHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIIEHHS] €ro
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocuHTe3. XEMOCHHTE3UPYIIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3eMiie

4.3

DHepreTU4YecKuii oOMeH B KJETKe. PaciieruieHue BEIECTB, BBIJICICHUE H
AKKyMYyJUpPOBaHUE OJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucinoponHoe OKucieHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO 0OMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas nnpopmauus u JJHK. Peanuszamnus

TCHEeTHYECKOW WH(popMalnuu B KIeTKe. ['eHeTMYeckuil KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunslii cuate3 PHK. Tpancnsauus — 6uocunres Oernka.

Konuposanue amuHokuciot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HM — BUpyChl. Mcropusi oTkpeitus BupycoB ([.U.
WBanoBckuii). OcCoOEHHOCTH CTPOEHUS M JKU3HEACATEIHHOCTH BUPYCOB.
bakrepnodarn. bonesHu pacTeHWid, XKUBOTHBIX W 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTrka pacupocTpaHeHUsI BUPYCHBIX 3a001eBaHUI

Pasmuoxenue u WHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii UK, WIM KU3HEHHBIM IWKI KieTku. MHTepdaza u mwurTos.
[Tpoueccel, mporekaromue B uHTepdaze. Permmukamus — peakiuss MaTpU4IHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAa0Op — KapHUOTHII.
JluniouaHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXEHUS W HUHIUBUIYAIBHOTO Pa3BUTHS
OpraHUu3MOB.

Henenue wierku — wmuTo3. Cragum muto3za. IIpormeccel, mpoucxopsume Ha

Pa3HBIX CTAAUAX MUTO3A. buonornueckuii CMBICII MUTO3a

52

@®opMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe W moJjioBoe. Bumbl Gecrosnoro
pasMHOXCEHHUS: [eJIeHHEe HaJBO€, IIOYKOBAHWE OJHO- ¥ MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUEC OPraHU3MOB, €0 3HAUCHUC IJId CCICKIUN

53

[TooBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECTIOIOTO.
Meiio3. Cragum Meiio3a. Ilpouecchl, TpouCXOonsIIMe Ha CTaaAusIX Meio3a.
[ToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuid CMbICIT M

3HaYeHNE MEN03a

5.4

["ameToreHnes — mporecc 00pa3oBaHMsI MMOJIOBBIX KIETOK Y JKUBOTHBIX. [lomoBbIe
KEJIE3bl: CCMCHHUKU U ANYHUKU. O6pa3013aHHe " pa3BUTHUC MOJOBBIX KJICTOK —
raMmer (CrepMaro30u, SUIEeKIIeTKa) — criepMaTorere3 u oorere3. OCOOEHHOCTH

CTPOCHUSA SIMUEKIETOK U criepMaTto30ua0B. OmnogorBopenue. [lapreHorenes

5.5

NunuBuayanpbHOe  pa3BuTtHe  (OHTOreHEe3).  OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPHUOHATILHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuonansHoe pazButhe. THIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHUS: MPsMOE, HempsiMoe (TMYMHOYHOE). BrusHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUIA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun renetuku. Vcropus passurus reHetuku. Bxinag poccuickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeToabl TI'eHETUKU
(THOPUAOTOTUUECKHH, [IUTOTCHETHYECKUH, MOJICKYJISIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHEeTHYecKue NMOHTHs. [ eHeThueckas CHMBOJIMKA, HCIOIb3yeMas B

CXeMax CKpeLIUBaHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUs MPHU3HAKOB, ycTaHOBIEHHbIe [. Mennenem.
MoHOorHOpUIHOE CKpeUIMBaHUE. 3aKOH eAMHO00pa3us THOPHAOB TIEPBOTO
nokosjeHusi. IlpaBuiio [OMUHHUpOBaHHSA. 3aKOH paCHICIUICHHsS] TPU3HAKOB.
I'umore3a unctoTsl ramet. [loHOE M HEMOTHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpelMBaHrie. 3aKOH HE3aBHCHMOTO HACJIEOBaHUS MPU3HAKOB.
[{uToreHeTN4eCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHATU3UPYIOIIEe
ckpeuiuBanue.  Mcmonp30BaHME — aHANM3UPYIOMIETO  CKPEUIUMBAHUS A

ompeeIeHUsI TEHOTHUIIa 0co0n

6.3

CueruienHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cuerieHHOMY
HacJeJOBaHWIO TeHOB. HapymieHue CHEruieHHss TEeHOB B pe3ysbTaTe
KPOCCHUHIOBEpAa. XPOMOCOMHAasi TEOpHsl HAcCJIeICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OIpEETIeHUE Ioja. AYTOCOMBI M TOJOBBIE
XpPOMOCOMBI. ['OMOTraMeTHBIe W TeTeporaMeTHhIe opraHu3Mbl. HacnemoBanue

MMPU3HAKOB, CHCIUVICHHBIX C ITOJIOM

6.4

N3meHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACICICTBEHHAS.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKaA
MOIU(UKAIIMOHHOW HW3MEHYMBOCTUA. BapualmoHHBIM psg W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. KoiM4ecTBEHHBIE M Ka4€CTBEHHBIE

MPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencrBennasi, wiM TEeHOTHUIHMYECKas, W3MEHYUMBOCTb. KomOuHaTHBHASA
M3MEHYMBOCTh. Meiio3 W TMONOBOM Tmpolecc — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. MyTallMoOHHas W3MEHYMBOCTh. Kitaccupukanus MyTaruit:
TE€HHbIE XPOMOCOMHBIE, T€HOMHbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHYnBoCcTH H.1.

BaBuiioBa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKHU
4eJI0BEKa: reHealoTuYeCKU, OJIM3HEIOBBIH, IIUTOT€HETUUECKU,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTHYecKuid. COBpeMEHHOE OmpezeIcHHe
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
momomipio III[P-ananm3a. HacmemcrBeHHble 3a00jieBaHUs 4YeIOBEKa: TECHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPaCIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. ComaTWyeckue W TEeHEpPAaTUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




o0Opa3a >KU3HHU, JWArHOCTUKM, NPOQWIAKTUKA W JICUCHHS TEHETHYECKHX
Oone3nell. MenMKoO-reHeTH4ecKoe KOHCYJIbTUPOBAaHHE. 3HAUCHHE MEIUIIMHCKON

IFCHCTUKHU B IPEAOTBPAIICHUHN U JICUCHUH I'CHETHYCCKUX 3a00JICBaHNH YeIOBEKA

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apOKIeHUE CEJIeKUUH U JIOMECTHKAIUS.
Yuyenne H.M. BaBunoBa o0 1ieHTpax MPOUCXOXKACHHS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

nopoJja, WramMmm

7.2

CoBpeMeHHbIE METOJbI CEJIEKIMU. MaccoBbIi W WHAMBHUIYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHUH M KUBOTHBIX. OIlEHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpeniuBanue — WHOpuauHT. Ymctas nuHMS. CKpenMBaHWE YHUCTBHIX JIMHHUH.
I'etepo3uc, nnu rubpuanas cuna. HeponcTBeHHOE CKpelmBaHUe — ayTOPUAMHT.
Otnanénnas rubpuamzanus W e€ ycmexu. VCKyCCTBEHHBIH MyTareHes u
[IOJIy4YEHUE IOJIMILUIONAOB. [IOCTHIKEHMS CEJIEKLUM DPACTCHUM, >XKUBOTHBIX M

MUKpPOOPTaHHW3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHsS. Tallbl
co3nanusi pexomOmHaHTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Kinerounele  KyJabTypbl. MHKpPOKJIOHAJIBHOE  Pa3MHOKEHHUE
paCTeHHﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEJILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTMYECKHEe W dTHdyeckue mpodnembl. MO — reHernuecku

MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

DBOIIOIMOHHAS OMOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  ABOMIOUWHU.  [laJICOHTOJIOTHYECKHE:  TOCIE0BaTEIIEHOCTh
IIOABJICHHUSA BUAOB B HAJICOHTOJIOTHYUECKOU JICTOIMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoactBo W paziauume GayH U QIoOp MaTEPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U Pa3INdKsl SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAIOTUYHEIC,
pPYOMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXO/CTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKHX IyTeH y Bcex

OpraHu3MoOB




1.2

OomounonHass teopus Y.  [apBuna. [IpenmnochbuikM  BO3HUKHOBEHHS
napBUHM3MA. JIBMDKYIIME CHIIBI ABONIONMH BUIOB 1o JlapBuHY (M30BITOUYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEONpeAeNEéHHAs U3MEHYHBOCTb,

0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Teopuss o3Bomouuud (CTD) u  OCHOBHBIE €€ TIOJOMKEHUS.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIOIUN

1.4

JIBrokymue cuiabl ((pakTOphl) IBOJIOIMK BUIOB B MpUpone. MyTalMOHHBII
MpolecC U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOMynsiMoOHHBIE BOJHBI U JApeid
reHoB. M3omsmms u murpanusi. EctecTBeHHBI 0TOOp — Hampasistonuii paktop
sBOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpraHU3MOB KaK pe3ynbTarT dBoionuu. [Ipumepsl
MPUCTIOCOOTICHUN y OPraHu3MoB. ApoMopd0O3bl M WIAH0AAATI TAIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OCHOBHBIE JOPMBI BUI000pa30BaAHMUS:

reorpaguueckoe, 3K0JIOrHUECKOe

1.5

MakposBomtoniust.  Popmbl  3BOMIOLMHU:  (DUIIeTHYECKas,  JMBEpreHTHas,

KOHBEpreHTHas, napaienbHas. HeobpaTumMocTs 3BOIOLNN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMIIe

2.1

JloHay4yHblE IIPEACTABICHUS O 3apOKICHHUM >KU3HH. HaydHble TIUIIOTE3bI
BO3HUKHOBEHHUS KHM3HM Ha 3emye: a0uoreHe3 M MaHCIEpMHs. XUMUYecKas
3BOJIFOII M. 9KCH€pI/IMeHTaJIBHOG MOATBCPIKACHUC XHUMHYECKOHU 3BOJJOLUH.
Hauanpabie sTaner Gmonormdeckoit spomtonuu. ['mnmoresa PHK-mupa. Ilepsoie

KIJICTKH U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

2.2

Pa3Butne xusHu Ha 3emsie mo spam u nepuojam. Karapxeill. Apxelckas u
nmporepo3oiickas dpel. [lameosolickas 3pa W €€ TEpHOIbl: KEMOPUUCKUH,
OPIOBUKCKHW, CUJIYPUHUCKUH, JIEBOHCKUH, KaMEHHOYTOJbHBIA, MEPMCKHUMU.
Me3so30lickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas 3pa u €€ mepuoispl: NaAJICOre€HOBBIM,  HEOTECHOBBIMH,
AHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIUMara M TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U )KUBOTHOTO MUPa. ApoMOp(O3bI ¥
pacTeHuid W KUBOTHBIX. [losiBIEeHWe, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MoOB
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Cucrema OpraHnu4eCKOoro Mupa KakK OTpaXCHHUC 3SBOJIIOLIUH. OcHOBHBIC

CUCTEMATUYCCKUC I'PYIIIIBI OPIraHN3MOB
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DBOJIIOLIMS YeJIOBEKAa. AHTPOMOJIOTHSI Kak Hayka. Pa3BuTue mNpeactaBieHUd O

MPOUCXOKIACHUN YCJIOBCKA. MeTOI[BI HU3YUCHUS aHTPOIIOICHC3Aa. CXO,Z[CTBa u




pa3nyusl 4eoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHE YeTIOBEKA.
JBmwxyue cuibl ((pakTopsl) aHTpornorenesa. HacinencTBeHHass H3MEHYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KWU3HU, W3TOTOBJICHHE OPYIUN

TpyZa, MBILJICHUE, PEYb

2.5

OCHOBHBIG cTalunu " BCTBU OJOBOJJIKOIIMHW YCJIOBCKA: aBCTpaJIOHI/ITeKI/I, quOBeK
yMmenbid, YenoBek mnpamoxondmuid, YenoBek HeaHaepTanbCKui, YemoBek
pa3yMHbIid. Haxoaku HMCKOMAaeMBIX OCTaHKOB, BpeMs CYIIECTBOBaHHUSA, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIE OOJBINKME pachl: €BpONEOUIHAS (€Bpa3HiicKas),
HErpo-aBCTPaJION(HAs (3KxBaTopuanbHas), MOHTI'OJIOUIHAS (asmarcko-
amepukaHckas). UepTbl MpUCOCcOOIEHHOCTH MPEACTaBUTENECH YeTTOBEUECKUX pac

K YCJIOBHSIM cyllecTBoBaHus. EAMHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpyXKarolias cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3aayd W pa3feibl dKOJIOTMUA. MEeTOJbl 3KOJIOTHYECKUX
UCCIIeIOBaHUM. DKoJIorndeckoe MupoBo33peHue. Cpenbl 0OUTaHHUsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIHAs, ITIOYBCHHAA, BHYTPUOPTraHU3MEHHAaA

3.2

Oxonorndeckue  ¢daktopel.  Kiaccudukamus — IKOJOTHYECKHX  (DAKTOpPOB:
abuoTtuyeckre, OWOTHYECKME U aHTPONOreHHbIe. JleiicTBHE SKOIOrMYecKuX

(hakTOpOB HA OPTAaHU3MBI

3.3

AOunornueckue (aKTOphl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPHUOIM3M.
[Ipucnocobnenus OpraHu3MOB K  J€HCTBUIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue daxkTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XHUITHUYECTBO, TMApa3UTU3M, MYTYAJIM3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX

B3aMMOJICHCTBHIA IS CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MOITYyJIAINH. OcHoBHBIC IIOKa3aTcin
MMOomyJIauu: 4YHUCJICHHOCTH, INUIOTHOCTH, POXAACMOCTHb, CMEPTHOCTH, IIPHUPOCT,

Murpanus. JJMHaMUKa YUCICHHOCTH IOIYJIALUU U €€ peryssius

Coo011ecTBa 1 DKOJIOTHUECKUE CUCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpPyKTypsl OHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunbl-momuHaHTBL. CBS3U B

OnoleHo3e

4.2

Dkonorudeckue cucteMbl  (3kocucTembl). [loHatne 00 »dKocucTeMe H




ouoreorneHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYLICHTHI,
KOHCYMEHTBI, peyLeHTbl. KpyroBopoT BEHIECTB U ITOTOK 3HEPTHH B IKOCUCTEME.
Tpoduueckne (muiiEeBbIE) YpPOBHU OSKOCHCTeMBI. [luimeBble Iemu W CEeTH.
OcHOBHBIE TIOKa3aTEH SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUIBLl: TPOAYKIIUH, YHUCIECHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOHYMBOCTD, CAaMOPETYJISLMS, pa3Butue. Cykueccus

4.3

IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO MIIU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHBIE OKOCHCTEMBI. ATPO3KOCHCTEMBI. YpOOIKOCHCTEMBI.
bronornyeckoe u X034HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuuBocTH dKocucteM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
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Yuenue B.M. Bepnaackoro o Ouocdepe. I'paHuimpbl, coctaB U CTPyKTypa
ouocdepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OUMOChEpPH Kak
r7100aIbHOM 3KOCUCTEMBI. J[MHamMHueckoe paBHOBeCHE W oOOpaTHas CBs3b B
ouoctepe. KpyroBopoTsl BemeCTB W OHOTC€OXMMHYECKHE IHKJIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OHMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTCHHBIC M3MEHEHUs B Ouocdepe.
['mobGanpHBIE YKOIOTHYECKUE TPOOIIEMBI.
OcHOBa paIMOHAIBHOTO  YIPAaBJICHUS TNPUPOJAHBIMH pecypcaMH H©  HUX

ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akmmoneproe o6rmecTBo «M3marenscTBo
«IIpocsemenne»

* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.;
[Ton penakuueit [laceunuka B.B. AxkumonepHoe o61iectBo «31atenbeTBo

«IIpocsemieHue»

METOANUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

[Taceunuk B.B. buonorus. [loypounsie pazpadotku. 10-11 kmaccel. bazoBblit
ypOBeHb, u3. [Ipocsemenue, 2023 r.

Hsanosa T.I'. buosornsa, Meroauueckoe nocodue. 10-11 xiracc. bazosbiit

ypoBeHb. PI'OC

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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