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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke MporpaMMbl MO OHUOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpe/IeTICHUs] TMOAXOA0B K (DOPMHPOBAHHIO COAEpKAHHUA YUEOHOTO TMpeaMeTa
«buonoruss» cocraBwiIM: KoHUenTyaiabHble nonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJIel, COJep)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUST 00 OOIMIMX ENIX U
NPUHIUIIAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpPEIHETO
oOmero oOpasoBanusi B Poccuiickoit ®enepanuu, a Takke TMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUH KUBOW MPUPOJILI U 00ECTICUCHUH
CYIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COrimacHO Ha3BaHHBIM TIOJOXKCHHSIM,
OIpeieNICHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Ouosornu AaéT MpEACTaBICHHE O IEeNAX, 00 oOIIei
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpenmera «buonorus», omnpenenser 00s3aTENBHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpeleleHne [0 pa3ielnaM W TeMmaw,
PEKOMEHIyeMYIO TOCJIeIOBATEIbHOCTh M3YUEHHUSI Y4eOHOro Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcsl.

B nporpamMe mo OWONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydeHus B (HOPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NEeATeIIbHOCTH/YUEeOHBIX JCHCTBUM OOYYaIOMIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIAIT TPEEeMCTBEHHOCTH B HW3Y4YeHUM Owuojoruu, Onarojgapss demy B Hei
MPOCMATPUBAETCA HANPABICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
(GopMUpOBaHHEM  €CTECTBEHHO-HAyYHOI'O  MHPOBO33pPEHHUS,  IICHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJIOTHUECKOTO MBIIICHUS, IPEACTABICHUI O 310pOBOM
oOpa3e XM3HM M OEpeKHbIM OTHOILIEHUEM K OKpYXarolled MPUPOAHON cpene.
[TosTomMy HapsiAy ¢ U3ydeHHEM OOIIEOMOIOTHYECKHX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJEIEHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM KU3HU ISl PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBENCHUS B OKPYXKAIOIIEH NPUPOJHOW Cpene, aHaau3a
BIIUSTHUSL XO3SUCTBEHHOUN JESITEIIBHOCTH YEJIOBEKA HA COCTOSHHUE MPHUPOIAHBIX U



HCKYCCTBEHHBIX IKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH
yueOHOro mpenmera «buonorus» mpoauKTOBAHO HEOOXOIUMOCTHIO 0OECTICUEHUSs
YCIIOBUM ISl pELIEHUs] OJJHOM M3 aKTyaJbHbIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOro
oOpa3oBaHusA, KoTOopas npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CHIOCOOHOCTH aJaliTUPOBAThCS K HM3MEHEHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero o0OImero o0Opa3oBaHMs 3aHUMAET BaXHOE
Mecto. OnHa obGecrieunBaer (GOpPMUPOBAHHUE y OOYYAIOUIUXCA MPEACTABICHUN O
HAyYHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O XKUBOHM mpupoje, eé
OTJIUYMUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd U JBOJIIOIHUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI, (POPMHUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOrO M Oe3omacHoro obpasa
KHU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OMONIOTUST UMEET TAKXKE JIJISl PEIICHUS] BOCITUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero o0pa3oBaHMs,  COIMATHM3ALUU
oOyuaromuxcs. M3ydenune 6uosmorun oOecrnednBaeT ycioBHs sl (GOpMUPOBaHUS
WUHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QUZHKH, XUMHUHU
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jisi OIpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAaHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B MpOrpaMme [0
ouonoruu.

Ot60p coxmepkanusi yueOHOro mnpeamera «buomorus» Ha 6a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOydaromuecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISIONINE aJeKBaTHOE TIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpeje, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U TpPaKTU4YecKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITY>KaT OCHOBOU It (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIIOCOOCTBYIONIMX  TYMaHH3AIUU
OHMOIOrMYecKoro 00pa3oBaHus.

CTpyKkTypupOoBaHHE COAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMONOTUY OCYIIIECTBICHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUK 00
OTJIMYUTENbHBIX OCOOEHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOI OpraHU3alluu U
ABOJIOLIMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIICIYIOIIUE COJepKaTesbHble JIMHUM: «buonorusa kak Hayka. MeToabl



Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak
Oouonornueckas cucremay, «Cucrema U MHOrooOpasue OpraHu4ecKOro MHpPay,
«IBOIONHUS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOU
OpraHu3aliyd >KUBBIX CHCTEM pa3HOTO paHra U MOpUOOpeTeHHE YMEHUMN
WCIIOJIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUM OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1einu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
yYpOBHE 00€CTIEUNBACTCS PEIICHUEM CJICAYIOINUX 3aa4:

OCBOCHHE OOYUYaIOIIUMUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MEeTOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOPa3Uuu M OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, HJCH W TOJXOJOB K HM3YyYCHHIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3allvu;

CTAHOBJICHHE Y OOydJarIuxcs oOmmed KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOM MPHUPOJBI HA OCHOBAHMM 3HAHUM U OIBITA, MOJYYEHHBIX IIpHU
U3Y4YeHUN OHOJIOTHUH;

dbopmupoBaHue y oOyyaromuXcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHMS YEIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMYCCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TIOBBIIICHUS YpPOBHS
AKOJIOTHYECKOM KYIbTYpHI, ISl (HOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

MIPUMEHEHHUE TTPUOOPETEHHBIX 3HAHWN U YMEHUMN B MOBCETHEBHOM JKU3HM JIJIs
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00JI€BaHH.

B cucreme cpemnero obmiero oOpaszoBanust «buomorus», uzydaemas Ha
0a30BOM ypOBHE, SBISETCS 005S3aTEIbHBIM yUYE€OHBIM IPEAMETOM, BXOMISIIMM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Heziel0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOLIECTBEHHBIMHU, TEXHUUYECKUMU U JPYTUMU
€CTECTBCHHBIMU HayKamH, (uiaocoduei, ITUKON, ICTETUKON U mpaBoMm. Posb Ouomoruu B
(dhopMUpPOBaHNU COBPEMEHHOM HAy4YHOU KapTUHBI Mupa. Cucrema OMOJIOrMYeCKUX HAYK.

Metoasl mO3HAHUS JKUBOM TMpUpOAbl (HAOIIOJIEHHE, DSKCIIEPUMEHT, OIKCaHue,
U3MepeHue, Kiaccudukaius, MoJeIupoBaHue, CTaTUCTUYECKass 00paboTKa TaHHBIX).

JdeMoHcTpanum:

IToptpersr: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuiipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass pabora No 1. «Mcmonp3oBaHuE pa3IMYHBIX METOJOB IMPU HU3YUYCHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT n3ydeHusi ouonorun. OTauyue KUBBIX
CHUCTEM OT HEOPTaHHUYECKOW MPUPOIBI.

CroiicTBa OmocucTeM U HUX pa3zHooOpa3ue. YPOBHU OpraHu3alliud OHUOCHUCTEM:
MOJICKYJISIPHBIM, KJIIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJIAIMOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOTCOIIEHOTHIECKUI ), OnOChEPHBIH.

JdeMoHcTpanum:

Tabnuupel 1 cxembl: «OCHOBHBIE TPU3HAKHU KU3HU», «YPOBHU OpPraHMU3AIUU >KUBOU
IPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMmnuyecKkuil COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA  COCTaB  KJIETKH.  XHMHUYECKHE  JBJIEMEHThl:  MAaKpPOJJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

@yHKIUM BOJbl U MUHEpAJbHBIX BeHIECTB B KieTke. [logaep:kaHue OoCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OECIJIKOB.
He3ameHumble W 3aMEHUMBIE AMUHOKHUCIOTHL. AMHMHOKUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl O€JIKOBOl MOJIEKYJbl (II€pBUYHAsl, BTOpPHUYHAs, TPETUYHAA U YETBEPTUUHAS
CTPYKTypa). XUMHUUYECKHE CBOMCTBa OenkoB. buonornyeckue GyHkmm OEIKOB.

depmeHTHl — Ononorndeckue katanu3aTtopbl. CTpoeHue QepMeHTa: akTUBHBINA IICHTD,
cyOctpatHas cnemuuyaHocTh. Kodepmentsl. Butammnpl. OTnwuus QGEepMeHTOB OT
HEOPraHNUYECKUX KaTalIu3aTOPOB.

VYrrneBoasl: MOHOcCaxapuabl (TJIOKO3a, pubo3a W JAE30KCHpHO03a), TUCaXapuIbI
(caxapoza, jakTO3a) W mojaucaxapuabl (Kpaxmai, IJIMKOTeH, LeJUIoio3a). buonornueckue
(yHKIIMU yTIIE€BOJIOB.

Jlunuael: Tpurnuuepuasl, dochomunuasl, crepounbl. 'uapodunbHo-ruAPOPOOHbIE
cBoicTtBa. buonornyeckue QyHkuuu aunugoB. CpaBHEHHE YIJI€BOAOB, OCJIKOB M JIUIHJIOB
KaK UCTOYHUKOB DHEPTHUHU.



Hyxnennosele xucmorel: JIHK w PHK. Hyxkmeornabsl — MOHOMEpPBI HYKIEHMHOBBIX
kucnor. Crpoenne u ¢pynkumu JAHK. Crpoenue u ¢pynkuum PHK. Buast PHK. ATO:
CTpOEHUE U PYHKIUH.

[utonorusa — Hayka o kierke. Kiietounas teopus — npuMep B3aUMOACUCTBUSA UAECH U
(aKkTOB B HAYYHOM MO3HAHUHU. METObI U3yUEHUS KIETKH.

Knerka kak wnenoctHas xuBasg cuctema. OOlIMe NpU3HAKK KIETOK: 3aMKHYyTas
Hapy>kHas MeMmOpaHa, moJiekynbl JJIHK kak reHeTrueckuii anmapar, cCucTemMa CuHTe3a Oelnka.

Tunsl KIETOK: 3SyKapuOoTHUYecKass M mpokapuotuyeckas. OCOOEHHOCTH CTPOCHMS
npokapuoTudyeckor kietku. Knetounass creHka Oakrepuil. CTpoeHHE 3SYKapUOTHYECKOU
KJIeTKU. OCHOBHBIE OTIUYMS PACTUTEIBHOM, )KUBOTHON M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOUYHAs CTEHKA, TTTIMKOKAJIUKC, UX (DYHKIIMH.
[Inazmaruyeckas memOpana, €€ cBoicTBa W (yHkumu. LluTtomnazmMa u e€ OpraHouibl.
OpnomemOpannble  opranHouasl  kietku: OIIC, anmapat ['odAbmXH,  JTU30COMBI.
IlonyaBTOHOMHBIE OPraHOMABI KIJIETKM: MHUTOXOHAPUM, IUacTUibl. lIponcxoxneHue
MUTOXOHAPUM U mnactua. Buasl mmactun. HemeMOpanHble OpraHOMIbI KIETKUA: PUOOCOMBI,
KJIIETOYHBIA 1IEHTP, UEHTPUOJU, PECHUYKH, XKXIyTUKH. DYHKIMM OPraHOUJIOB KJIETKH.
Bxurouenus.

SAnpo — perynaropHsld 1eHTp kieTku. CTpoeHue sdAnpa: saepHas 000J0YKa,
KapuoIuia3mMa, XpOMaTHH, JIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneiinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkuunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacrpeneneHue XMMHYECKHX JJIEMEHTOB B HEXKHUBOW MPHUPOAE»,
«Pacmipenenenne XUMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOJIEN.

Tabnuuer u cxemol: «l[lepuonnueckas Tabnuila XUMHUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABDY, «buocuHTe3 Oenkay, «CTpoeHHe MONEKyNIbl Oenka», «CTpoeHue
dbepmentay, «Hykneunosbie kuciotel. JJHK», «Ctpoenue monekynsl ATO», «Ctpoenue
AYKapUOTUYECKON KIETKN», «CTpPOCHHE >KUBOTHOW KIETKH», «CTpPOCHHE pPaCTUTEIbHON
KIIETKN», «CTpoeHrne NpOKapuOTHYECKON KIIETKN», «CTpoeHue sapa KIeTKW», «YTIEBOIbD,
«JIummaery.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYy/IOBaHUE I TIPOBECHUS HAOIIOICHUIA,
U3MEPEHUN,  OSKCHEPUMEHTOB,  MHKpOIpemnapaTrbl  paCTUTENbHBIX,  KUBOTHBIX H
OaKTepHAIbHBIX KIETOK.

JlaGopaTopHblie U MPpaKTHYECKHUE PA0OTHI:

Jlabopatopnas paborta Ne 1. «/3ydeHne kaTanuTUYECKOW aKTHBHOCTH (PepPMEHTOB (HA
MpUMepe aMUJIa3bl WIIM KaTajaasbl)».

Jlaboparopnast padora No 2. «M3yueHuwe CTpO€HHUsI KIETOK PACTEHUM, KUBOTHBIX W
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENnapaTax U UX OMUCAHUE.

Tema 4. ’KusHeaesITeJIbHOCTDh KJIETKH.

O6Men BemiecTB, WM MeTa0onu3M. AccuMuisius (TUIACTUYECKUM OOMEH) U
JUCCUMWIISIIUS (SHEPreTUYeCKUii OOMEH) — JBE€ CTOPOHBI €IMHOrO Ipollecca MeTaboau3ma.
Ponb 3aKk0HOB COXpaHEeHUS BEILIECTB U YIHEPTUHU B TOHUMAHUK METa00JIM3Ma.



Tunel oOMeHa BeniecTB: aBTOTPOdHBIA U reTepoTpodHbiid. Ponbs dhepMeHTOB B 0OMeHe
BEIIECTB U MPEBPALLICHUN SHEPTUH B KIIETKE.

®dotocunte3. CBeroBass M TeMHOBas ¢as3pl ¢poTocuHTe3a. Peakiuu QorocuHTesa.
OddextuBHOCTh (OTOCHMHTE3a. 3HaUeHUE (POTOCHHTE3a s KU3HU Ha 3emie. BrnusHue
yCJIOBUH cpefibl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTEHUM.

XeMOoCHHTe3. XeMOCUHTE3UPYIOIIUe OaKTepUH. 3HAUCHHE XEMOCHUHTE3a JIJIsl KU3HU Ha
3emie.

OHepretuueckuii o0MeH B KkieTke. PaciienyeHue BelIECTB, BBIJACICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrMM B KIETKE. OTambl SHEPreTuyeckoro oobmeHa. [numkonus.
Bbpoxenue u ero Buapl. KnucmopoaHoe oOKHACIEHNUE, WIH KIETOYHOE AbIXxaHue. OKHUCIUTENBHOE
dbochopunupoBanue. IPHEKTUBHOCTH YHEPTETHUECKOTO OOMEHa.

Peakniun matpuunoro cunHte3a. ['enermueckas unopmauusa u JHK. Peanuzanus
reHeTudeckor nHdopmManuu B kKieTke. ['eHeTnyeckuit Ko 1 ero cBorcTBa. TpaHCKpUIIUS —

matpuunbli cuHte3 PHK. Tpancnsumsa — OuocunHte3 Oenka. ITanbl TPaHCISIHUH.
Konuposanue amunokucnot. Posb pubocom B Guocunrese Oenka.
Heknerounsle ¢opmbl xku3Hu — Bupycbl. Mcrtopusi otkpeitusi BupycoB (. U.

NBanoBckwuit). OcOOEHHOCTH CTPOCHHS W >KU3HEHHOTO IHMKJIa BHpYycoB. bakrepuodaru.
bonesnn pacreHuwii, JKMBOTHBIX M  4YEJOBEKAa, BbI3bIBA€MbIE BHUpycamMu. Bupyc
ummyHonepunura venoBeka (BUY) — Bo3Oymutens CIIWa. OOpaTHasi TpaHCKpHUIILHUA,
peBepTasza u uHTerpasa. [Ipodunaktuka pacrpocTpaHeHus BUPYCHBIX 3a00JI€BaHHIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konsuos, /. Y. BanoBckuii, K. A. Tumupszes.

Tabmuuet u  cxembl: «Tunsl nuTaHus», «Mertabonuzmy, «MUTOXOHIPHUSY,
«HepreTuyeckuii oOMen», «Xioporuiacty, «Porocunres», «Ctpoenue JJHK», «Ctpoenue
u (QyHKIMOHUpOBaHHWE TeHa», «CuHTe3 Oenkay, «l['eHeTHdyeckuii Kkom», «BUpPYCHI»,
«bakrepuodarn», «Ctpoenue u xu3HeHHbld 1uka Bupyca CIIM[a, Oakrepuodaray,
«Permukanusa JTHK».

O6opynoBanue: Moaenu-ammukaiun — «Yasoenne JIHK wu  Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHre M1 HHAMBHUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Krnerounsrii nuki, win >KM3HEHHBIM UK kieTku. WuTtepdaza m murtos. Ilporeccsr,
nporekatonue B nHTepdasze. Permkanusa — peakius marpuanoro cuuteza JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIM HA0Op — KapuoTHM. [[UTUIONIHBIA 1 TaIIOMIHBIA XPOMOCOMHBIE
HaOopel. Xpomatuabel. LlUTONOrMYECKHE OCHOBBI PA3MHOKEHUS W WHIUBUIYAIBHOTO
Pa3BUTHUS OPTAHU3MOB.

Jlenenue kietku — muto3. Craauu mutosa. IIpouecchl, Mpoucxoisiyue Ha pa3HbIX
CTaJHsIX MUTO3a. BHOJIOrMYECKU CMBICT MUATO3A.

[Iporpammupyemasi TuOENb KIETKHA — aromnTo3.

@opMbl pa3MHOXKEHHSI OpraHM3MOB: Oecrosioe W TosnoBoe. Buabl 0Gecrnonoro
Pa3sMHOXEHMS:  JEJICHWE  HAJBOE,  MOYKOBAHME  OJAHO- M  MHOTIOKJIETOYHBIX,
CrOpooOpa3oBaHKe, BEreTaTUBHOE  pa3MHOXkKeHUEe. VICKyCCTBEHHOE  KJIOHMPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE JIJIS CEJICKIINU.

[TonoBoe pa3mMHOXKEHUE, €r0 OTAUYHUS OT OECIIOJIOrO.



Mertios. Craguu Mmeno3sa. IIporecchl, mpoucxoasiyue Ha cTaausx menosa. [loBeneHne
XpoMocoM B Mero3e. Kpoccuarosep. bronorndecknii CMbICIT M 3HAUEHUE MEHO03a.

'amerorenes — mpoiiecc 0Opa3oBaHUsl TMOJIOBBIX KJIETOK Y KUBOTHBIX. I[lomoBbie
KeJe3bl: CEMEHHUKM U SMYHUKUA. OOpa3oBaHWE M Pa3BUTHUE TMOJOBBIX KJIETOK — TaMer
(cmepmaTto3oui, siileKIeTKa) — crepMaToreHe3 W oBoreHe3. OCOOEHHOCTH CTPOEHUS
SUUEKJIETOK U cuepMaro3ouaoB. OmionorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). DOMOpPHOHAIBHOE pa3BUTHE (IMOPHUOTEHE3).
Otanbl YMOPUOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX: JPOOJIEHUE, TacTpyJIsIius,
opranoreres. IlocTamOpuOHaNIbHOE pa3BUTHE. THUIBI MOCTAIMOPUOHAIBLHOTO PAa3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (HaKTOPHI,
CrOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pasButrne pacteHuil. OHTOreHE3 IBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH,
CTaJIUU PA3BUTHSL.

JdeMoHCcTpanum:

Tabnuipl 1 cxembl: «@OPMBI pa3MHOXKEHUSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHUE
y IBETKOBBIX PpACTEHHI», «BereraTuBHOE pa3sMHOXXEHHUE pacTeHUi», «JlereHue KIeTKu
Oaktepuii», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIeTOUHBIN UK,
«Permukanus JITHK», «Muto3», «Menos», «lIpsmoe u Henpsimoe pa3zButue», «l amerorenes
y MJIEKOMUTAIOUIMX U YeT0BeKa», «OCHOBHBIC CTaJUU OHTOI'C€HE3a.

O6opynoBaHue: MUKPOCKOI, MUKporipenaparbl «CrepMaTo30uabl MICKOTTUTAOIIETO,
«iuekneTka miekonuraroniero», «KaprnokumHes B KieTkax KOpelIKa JIyKa», MarHUTHas
Moeb-antuKanus «Jlenenue knetku», Mmoaensb JIHK, Mogens MetadazHoO XpOMOCOMBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JIaGopatopnas pabora Ne 3. «HaGmrogenne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JyKa
Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pabota No 4. «M3ydyeHue CTpOEHHUS TOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIpENnapaTax.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer m 3agaunm reHeTUkU. HcTopusi pa3sBUTHUA TEHETUKUA. POJib LIUTONOTMH U
AMOPHUOJIOTUU B CTAaHOBJIICHHHM TE€HETHKU. BKIaj pOCCHICKHMX W 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKH. MEeToabl TEeHETUKH (THUOPUIOJOTHYECKUN, I[UTOTCHETHYECKH,
MOJEKYIsIpHO-TeHeTHYeCcKUil).  OCHOBHbIE = T'€HETHYECKHE  TMOHATHS. | eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaxX CKpEIllMBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBAHUS MPU3HAKOB, ycTaHoBieHHble [. Menaenem.
MonorubpuHoe CKpelMBaHue. 3aKOH €IUHO0-00pa3usi THOPHUIIOB TEPBOTO TOKOJICHHUS.
[IpaBusio AOMUHUpPOBaHUA. 3aKOH pacUICIUIEHUs MPU3HAKOB. ['MmoTe3a 4YMCTOTHI TaMer.
[TonHOE M HEMOIHOE JOMUHHUPOBAHUE.

JurnOpunHoe CKpeuuMBaHue. 3aKOH HE3aBHCUMOIO HAclelOBaHUs IPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS. AHAIH3UPYIONIEE CKPEIMBaHHUE.
Hcnonp3oBaHue aHATM3UPYIOMIETO CKPEIIMBAHUS 1JI ONPEEICHUS T€HOTUIIa OCOOH.

CuerieHHoe HaciefoBaHue mnpusHakoB. Pabora T. Moprana mno clerieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyllieHue cuenieHus FreHOB B Pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



l'enernka mnosma. XpOMOCOMHOE ONpEAEciIeHHEe Mojia. AyYTOCOMBI M TOJIOBBIE
XpoMocombl. ['oMoraMeTHble W TeTeporameTHble OopraHu3Mmbl. HacienoBaHne NpPU3HAKOB,
CLUEIUIEHHBIX C TTOJIOM.

N3MenunBOCTh. BUIbl M3MEHUYMBOCTH: HEHACIEICTBEHHAss M HACJIEACTBEHHas. Poib
Cpelbl B HEHACJIEICTBEHHONM HM3MEHYMBOCTH. XapaKTepUCTUKA MOJIU(UKAIMOHHON
M3MEHUYMBOCTUA. BapuanmoHHBINA psl U BapuauMOHHas KpuBas. Hopma peakuuun mpusHaka.
KonnuecTBeHHBIE W KA4YECTBEHHBIE TIPU3HAKM W UX Hopma peakiuu. CBoiCTBa
MOU(DUKAIMOHHONW U3MEHUYHUBOCTH.

Hacnencreennas, WIM  TEHOTUNHUYECKAasd,  U3MEHYUBOCTD. KomOunaTtuBHas
M3MEHYMBOCTh. Meio3 U MOJOBOM MpOIECC — OCHOBA KOMOMHATHUBHOM HM3MEHYMBOCTH.
MyTtanmonHass u3MeHYMBOCTh. Kiaccudukamuss MyTaluii: TEeHHBIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa U nmpuurHbl MyTanuil. Mytarenasie akTopbl. 3aKOH TOMOJIOTHYECKHUX
PAIOB B HaclieACTBEHHOW n3MeHunBoctu H. M. BaBuiiosa.

Bhesnepnast HacI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/Ibl T€HETHMKH YEJIOBEKA:
reHeaJoTuuecKui, OJM3HEIOBbIN, IMTOTCHETUUYECKUN, OMOXMMHUYECKUN, MOJICKYJISIPHO-
reHetndeckuii. COBpEMEHHOE OINpeNeICHUE TeHOTHUNA: MOJHOTEHOMHOE CEKBEHUpPOBAaHUE,
TeHOTUIIUPOBaHUE, B TOM yucie ¢ nomombio [1I[P-ananuza. HacnencrBenusie 3a001eBaHUs
YeJioBeKa: TeHHble OoJie3HH, OOJe3HHM C HACJIEICTBEHHOM MPeIpacroioKeHHOCTHIO,
XpoMocoMHble Oone3nn. CoMartuueckue M TeHepaTuBHbIE MyTaiud. CTBOJIOBBIE KIIETKH.
[Mpunnuner  3m0poBoro oOpasza KU3HU, JAUArHOCTUKU, NPOMUIAKTUKH U JICYCHUS
reHeTHYeCcKnuX  OoJie3Hel.  MeOuKO-TeHETHYEeCKOEe  KOHCYJIbTHUPOBAaHME.  3HAYCHHE
MEIUIIMHCKON TEHEeTUKH B TNPENOTBPAIICHHUH W JIEYCHUH TEHETUYECKUX 3a00JIeBaHu
YeJ0BeKa.

JdeMoHcTpanum:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuuet u  cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE W €ro ILUTOTCHETHYeCKas
OCHOBa», «3aKOH PacUICIUIEHUSI U €ro [IUTOr€HETHYECKass OCHOBaY, «3aKOH YHCTOTHI TaMET»,
«durubpugnoe ckpemnmBanuey, «lluTomornueckne OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS,
«Meio3», «B3auMoJencTBUE alICNIbHBIX TE€HOB», «l €HETHYECKHE KapThl pPACTCHUM,
KUBOTHBIX U yeJoBeKay, «['eHeTuka nomiay, «3aKOHOMEPHOCTH HACIEJOBAHUS, CUEIIJIEHHOTO
¢ nomom», «Kapuortumbel 4YenoBeKa M JKHMBOTHBIX», «Buael M3MEHUMBOCTHY,
«MonaundukarmonHas U3MEHYHBOCTHY, «HacnenoBanue pesyc-akropa», «['eHeTnka rpymnm
KpOoBW», «MyTallMOHHAsI U3MEHYUBOCTBY.

O6opynoBanue: Moaenu-aniuinkanuu «MoOHOrHOpHUAHOE cKpeluBaHue», «HemomaHnoe
JOMUHUpOBaHUEe», «urndpuaHoe ckpemuBanue», «llepekpéct XxpoMocomM», MUKPOCKOI U
Mukponpemnapat «Jlpozoduna» (Hopma, MmyTanud (OPMBI KPBUIREB W OKPACKH Tema),
repoapuii «I'opox moceBHO».

JlaGopaTopHblie U MPpaKTHYECKHUE PA0OTHI:

Jlaboparopnass pabora No 5. «UM3ydyeHue pe3yabTaToB MOHOTHOPUIIHOTO U
JUTUOPUIHOTO CKPEUIUMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopHass pab6ota Ne 6. «M3yyeHne MoAMMUKAIIMOHHON HW3MEHUYMBOCTH,
MMOCTPOEHUE BAPUALMOHHOIO Psila U BAPUALMOHHON KPUBOI.



Jlaboparopnasi pabora Ne 7. «AHamu3 MyTauuid y Jpo30puiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHaJIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuust opranuzmMoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuusi Kak HayKa W ONPOLECC. 3apOKAECHUE CENEKINU U JOMeCTUKanusa. YueHnue H.
. BaBuioBa o LeHTpax NpOUCXOKACHUS U MHOT000Opa3usi KyJIbTypHBIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpO/Ia, IITAMM.

CoBpeMeHHBIE METO/IbI CeNIeKIIMU. MacCoBbIN M MHIUBUAYATbHBIA OTOOPHI B CEIEKIIMU
pacteHuid u KUBOTHBIX. OIIEHKa DJKCTepbepa. bIM3KOPOACTBEHHOE CKPEIIUBAHUE —
uHOpuauHT. Yncrtas nunus. CKpelBaHue YUCThIX JIMHUHN. ['eTeposuc, win rudpuaHas cuia.
HeponctBenHoe ckpemmuBanue — ayroOpuauHr. OtnanéHHas rudpuausanus U e€ yCleXH.
NckyccTBEeHHBIM MyTareHes3 U MOJy4eHUEe MOJUIUIOUIO0B. JIOCTUKEHUS CENIEKIIUU PACTEHUM,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MNPOU3BOACTBA. ['€HHasi MHXKEHEpHUsl. DTamlbl CO3aHUS
pekomOunanTHOM JIHK u Tpancrennnix opranu3moB. Kierounas unxxkenepus. KierouHsie
KYJbTYpHI. MUKpOKIIOHAIIBHOE Pa3MHOXKEHUE pacTeHui. KnonupoBanue
BBICOKOMPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE M ITUUYECKHE
npobaeMbl. [MO — reneTrndecku MOIUMDUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. 1. Basunos, 1. B. Muuypums, I'. /I. Kapnieuenko, M. @. l1BaHOB.

Tabnuuel u cxembl: KapTa «LIeHTpbI TPOUCXOXKIEHUS U MHOTrooOpa3us KyJIbTYPHBIX
pactenuit», «llopogpl [OOMamIHUX KUBOTHBIX», «CopTa KYyJIbTYpHBIX pacTeHU»,
«Otnanénnas rudbpuausanus», «Padotel akagemuka M. @. MBanoBay, «llomumionausy,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsle KYJBTYPBI U KJIOHUPOBaHHEY,
«KoHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETUIOAOB AUKUX (OPM U KYJIbTYPHBIX COPTOB
pacreHuii, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS .

JlaGopaTopHble 1 MPpaKTHYECKHE PAOOTHI:

Oxckypeusi «OCHOBHBIE METOJIbI U TIOCTHKEHUS CEJICKIIUM PACTEHUM W >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, INIEMEHHYIO epMy, COPTOUCTIBITATENIbHBIN YYaCTOK, B TEIUTMYHOE
X035IUCTBO, TA0OPATOPHUIO ATPOYHUBEPCUTETA UM HAYYHOTO LICHTPA)».



11 KIIACC

Tema 1. Pa3MHOKeHre M HHAMBUAYAJIbHOE PA3BUTHE OPTAaHMU3MOB.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOPHUOTEHE3).
Otanbl YMOPUOHAIBHOTO Pa3BUTHUSL Y MO3BOHOYHBIX JKUBOTHBIX: JpPOOJICHHUE, TacTpyJIsIus,
opranorenes. IlocTamOpuoHaNbHOE pa3BUTUE. THUIBI MOCTAIMOPUOHAIBLHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OpPraHU3MOB, (DAKTOPHI,
CrOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pasButne pacteHuil. OHTOreHE3 IBETKOBOTO PACTEHHUS: CTPOEHUE CEMEHH,
CTaJIuH PA3BUTHSL.

JdeMoHcTpanum:

Tabnuuel u cxembl: «DPOpPMBbI pa3MHOKEHUS OPraHU3MOBY, «/[BOMHOE OMII00TBOpEHKE
y 1BETKOBBIX pPACTEHHI», «BereraTuBHOE pa3sMHOXKEHHE paCTeHUN», «JleneHune KiIeTku
OakTepuit», «CTpoeHHe MOJNOBBIX KIETOK», «CTpoeHne XpoMocoMbly, «KIIeTOUHBIA UK,
«Permmmukanus JIHK», «Muto3zy», «Meno3», «IIpsimoe u HenpsiMmoe pa3Butue», «l'amerorenes
y MJIEKOMTUTAIOUIMX U YET0BEKa», «OCHOBHBIE CTAJMU OHTOT€HE3aY.

O6opynoBaHue: MUKPOCKOI, MUKpoIipenaparbl «CrepMaTo30uabl MICKOTTUTAIOIIETO,
«Slineknerka MIeKonuTaromeroy, «KapuokmHe3 B KIETKax KOPEIIKa JyKa», MarHUTHas
Mojaeb-antuKanus «Jlenenue kinetku», moaensb JIHK, mogens Metada3znoit XpoMOCOMBI.

JlaGopaTopHble 1 MPpaAaKTHYECKHE PA0OTHI:

JlaboparopHass pabora No 1. «M3ydeHue CTpOeHUs IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

Tema 2. HacyieacTBeHHOCTh M U3MEHYUBOCTH OPTraHU3MOB.

IIpeamer u 3amaum reHeTwku. Vctopus pa3BUTHS T€HETHKU. Poiib IUTOJIOTHM U
HMOPHUOJIOTUU B CTAaHOBJIICHHHM TE€HETHKU. BKiaa poccHHCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToapl TEeHETUKH (THUOPUAOJIOTUYECKUN, [HUTOTCHETHYECKH,
MOJEKYISIpHO-TeHeTHYeCKUi).  OCHOBHBIE = T'€HETHYECKHE  TMOHATHS. | eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHUS NPU3HAKOB, YycTaHOBieHHble [. Mengenem.
MonorubpuHoe CKpelrMBaHue. 3aKOH eIUHO0-00pa3usi THOPHUIIOB TEPBOTO IOKOJICHHUS.
[IpaBusio AOMUHUPOBaHUA. 3aKOH pacUICIUIEHUs MPU3HAKOB. ['MIOTE3a YMCTOTHI TaMer.
[TonHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpemuBaHWe. 3aKOH HE3aBUCHUMOTO HACJIEIOBAaHUS TPU3HAKOB.
[{uToreHeTuyeCcKre OCHOBBI TUTHOPUIHOTO CKPEHIMBAHUS. AHATH3UPYIOIIEE CKPEIMBaHHUE.
Hcnonp3oBaHue aHATM3UPYIOMIETO CKPEIIUBAHUS IS ONIPEIeTICHUSI TEHOTUIIA OCOOH.

CuemienHoe HacienoBanue mpusHakoB. PaGora T. Moprana mo cremjieHHOMY
HaCJIEIOBAaHUIO TeHOB. Hapylienue cuenieHns reHoB B pe3yabTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUYeCKHUE KapThl.

I'enetuka mnona. XpOMOCOMHOE ONpeAelieHHe Moja. AyYTOCOMbI U IOJOBBIE
XpoMocoMbl. ['oMOraMeTHple M TeTeporaMeTHble OpraHu3mbl. HacnenoBanue Npu3HAKOB,
CUEIUIEHHBIX C TTOJIOM.

N3menunBOCTh. BUIbl M3MEHUYMBOCTH: HEHACJICICTBCHHAss M HACJeACTBEHHas. Poib
cpeAbl B  HEHACJIEACTBEHHOW HW3MEHUYMBOCTH. XapaKTepUCTUKA MOAU(DUKAIMOHHON
W3MEHUYMBOCTHA. BapuanMoOHHBIN P U BapualMoHHas KpuBas. Hopma peakunu npusHaka.



KonndecTBeHHbIE W KA4YECTBEHHBIE NPU3HAKM MW UX Hopma peakiuu. (CBOICTBa
MOU(DUKAIMOHHONW U3MEHUYHUBOCTH.

Hacnencreennas, WIM  TEHOTUNUYECKAasd,  HU3MEHYUBOCTD. KomOunaTtuBHas
M3MEHYMBOCTh. Meio3 U MOJOBOM MPOIECC — OCHOBA KOMOMHATUBHON H3MEHYMBOCTH.
MyTtanmonHas u3MeHYUMBOCTh. Kiaccudukamuss MyTaluii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtoTa u npuuuHbl MyTanuil. Myrtarenasie ¢akTopbl. 3aKOH TOMOJIOTHYECKHUX
PAIOB B HaclieACTBEHHOW n3MeHuuBoctu H. . BaBuiiosa.

Buesnepnas HacieACTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapumorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKH YEJIOBEKA:
reHeaJoruuecKkuii, OJM3HEIOBbIN, IUTOreHETUUYECKUN, OMOXMMHUYECKUN, MOJICKYJISIPHO-
reHetndeckuii. COBpEMEHHOE OIPENIEIICHUE TeHOTHUNA: MOJHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIUPOBaHUE, B TOM uucie ¢ nomombio [T[P-ananuza. Hacnencreenusie 3a001eBaHus
YeJioBeKa: TeHHble OoJie3HH, OOJe3HM C HACJIEICTBEHHOM MpeIpacroioKeHHOCTHIO,
XpoMocoMHbIe Oone3nu. CoMaruueckue U TeHepaThBHbIE MyTalud. CTBOJIOBBIE KIIETKH.
[Mpunnunel  310poBOTO  00Opas3a JKU3HU, JUATHOCTUKH, MPOPWIAKTAKU U  JICUCHHUS
TeHEeTHYECKNX  Ooyie3He.  MeauKOo-TeHeTUYeCKoe  KOHCYJIbTUpPOBAaHHE.  3HAuUYCHHE
MEJUIIMHCKON TEHETHMKU B TIPEAOTBPAIICHUHM U JICUCHUM TEHETUYECKUX 3a00JieBaHUN
YeJIoBeKa.

JdeMoHCcTpanum:

[loptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnmuuet u cxeMbl: «MOHOTHMOPUAHOE CKpPEIIMBAHUE W €ro LUTOTCHEeTHYecKas
OCHOBa», «3aKOH PacUICIUIEHUSI U €ro [IUTOr€HETHYECKasi OCHOBaY, «3aKOH YHCTOTHI TaMeT»,
«urubpugHoe ckpemniuBanuey, «lluTomornyeckne OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS,
«Mernio3», «B3anMonencTBue aJUICNIBHBIX TE€HOBY», «l'eHeTndeckue KapThl pPaCTEHUMU,
KUBOTHBIX U 4eJoBeKay, «[ eHeTuka nomiay, «3aKOHOMEPHOCTH HACIEAOBAHUS, CUEIIJIEHHOTO
¢ noimom», «Kapuortumel 4YenoBeKa M JKHUBOTHBIX», «Buael M3MEeHUMBOCTHY,
«MoaudukaimonHas U3MEeHYHBOCTHY, «HacnenoBanue pesyc-akropa», «['eHeTuka rpymnm
KpOoBW», «MyTallHOHHAs: U3MEHYUBOCTbY.

O6opynoBanue: monaenu-aniuiukanuu «MoHorubpumHoe ckpemuBanue», «Hemomnoe
JTOMHUHHpOBaHUEY», «Jlurubpumnoe ckpemmuBanuey, «llepekpéct XpoMocoM», MUKPOCKON U
Mukponpemnapat «Jpo3zoduna» (Hopma, myTanud (HOpPMBI KPBUIREB W OKpPACKH Tena),
repOapuii «['opoX MOCeBHOI.

JlaGopaTopHble M NpaKkTU4ecKne padoThbI:

JlabopatopHass pabora Ne 2. «lM3ydeHuwe pe3yabTaTOB MOHOTHOPHUIIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatopnass pab6ora Ne 3. «M3yuenne wmoauduKarmoOHHOW W3MEHYMBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALMOHHON KPUBOI.

Jlaboparopnass pabora Ne 4. «AHanmu3 MyTauuid y Jpo30puiabl Ha TOTOBBIX
MHKpOIIPENnapaTax».

[TpakTuueckast padbota Ne 1. «CoctaBieHue U aHaJIU3 POJIOCIOBHBIX YETOBEKAY.



Tema 3. Cestekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak HayKa W OPOLECC. 3apOXKAECHUE CENEKIMU U JOMeCTUKanusa. YueHnue H.
. BaBuioBa o0 LleHTpax NpOUCXOKACHUS U MHOT000Opa3usi KyJIbTypHBIX pacTeHuil. LleHTpsl
MPOUCXOXKAEHUS JOMAIITHUX KUBOTHBIX. COpT, MOpO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIN U MHIUBUAYATbHBIA OTOOPHI B CEIEKIIMU
pacteHUd © KUBOTHBIX. OIIEHKAa JKCTepbepa. bIMW3KOPOACTBEHHOE CKPEIIUBAHUE —
uHOpuauHT. Yncrtas nunus. CKpelBaHue YUCThIX JIMHUHN. ['eTepo3uc, win rudpuaHas cuia.
HeponctBenHoe ckpemuBanue — ayroOpuauur. OtnanéHHas rudpuausanus U e€ yCleXH.
HcKycCTBEHHBIM MYTAareHe3 U MOJYYEHUE TOJUILUIONAO0B. JJOCTHKEHUS CEIIEKIMU PACTEHUM,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak OTpacib MNPOU3BOACTBA. ['€HHass WHXKEHEpHUs. DTalbl CO3IaHUS
pekomOunanTHoM JIHK u TpaHcrennbix opranu3moB. Kierounas unxxkenepus. Kierounsie
KYJIBTYpHI. MHUKpPOKIIOHAIIBHOE Pa3MHOKEHUE pacTeHui. KnonupoBanue
BBICOKOMTPOJAYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJOTMYECKUE M ATUUYECKHUE
npobsiembl. [MO — reHeTndecku MOIU(PUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. Y. Basunos, 1. B. Muuypums, I'. /I. Kapnieuenko, M. @. l1BaHOB.

Tabmumpr 1 cxembl: kapTa «LIeHTpBI MPOUCXOKIESHUS U MHOTO0Opa3usi KYJIbTYPHBIX
pactenuit», «llopoabl JOMamIHUX KUBOTHBIX», «CopTa KyJIBTYpPHBIX PACTECHHII»,
«Otnanénnas rudbpuausanus», «Paborer akagemuka M. @. VMBanoBay, «llomummonnusy,
«OOBEKTHI OMOTEXHOJIOTUNY, «Kierounsie KYJIBTYPbI 17} KJIOHUPOBAHHEY,
«KoHcTpynpoBaHue U IEPEHOC T'€HOB, XPOMOCOM.

O6opynoBaHue: MYJISIKHU TUIOJIOB U KOPHETUIOAOB AUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CeabCKOX035UCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble 1 MPaAaKTHYeCKHE PA0OTHI:

Oxckypeusi «OCHOBHBIE METOJIbI U TIOCTHKEHUS CEJICKIIUM PACTEHUM W >KMUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, INIEMEHHYIO epMy, COPTOUCTIBITATENbHBIN YYaCTOK, B TEIUTUYHOE
X03SIIICTBO, TAOOPATOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 4. IBoJIOLIHOHHAA OHOJIOTHSI.

[IpeanochUiKu BO3HMKHOBEHUS 3BOJIIOIIMOHHOM TEOPUH. DBOJIIOLMOHHAS TEOpUS U €&
MecTo B Ouosoruu. BiusitHue 3BOTIOLIMOHHON TEOPUHU HA pa3BUTHE OUOJIOTHUU U IPYTUX HAYK.

CBugerenbcTBa 3BOJMOIMU. [laneoHTONIOrMYECKHE: MOCIEI0BATEIBHOCTD MOSBICHUS
BUJIOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, Tepexoanbie ¢opMbl. buoreorpaduueckue:
CXOJICTBO M pasznuyue GpayH u (op MaTepuKoB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M Pa3audusi SMOPHUOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJOTUYHbIE, PYAUMEHTApPHBIE OpraHbl,
aTaBU3Mbl. MOIIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO MEXaHM3MOB HACJIECICTBEHHOCTH W
OCHOBHBIX META0OJINYECKHUX ITYTEN Y BCEX OPraHU3MOB.

OpomouronHas teopus Y. JlapBuna. IIpeanochbliku BO3HUKHOBEHHS JapBUHU3MA.
JIBroKymiye cuibl 3BONIOUMU BHAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE MpU
OTPAaHUYEHHOCTU PECYpCOB, HEOMpeAesi€HHas M3MEHUYMBOCTb, OOphOa 3a CyIEeCTBOBAHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunretnyeckast Teopus 3Boitoruu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.



MuxkposBostonus. [lomynsius kak eAMHUIa BUAA U SBOJIOLUU.

JIBrkymiue cuibl ((pakTopbl) 3BOJIIOIUMK BUAOB B Mpupojae. MyTallMoHHBIN mpoliecc u
KOMOMHATUBHAsg W3MEHYMBOCTh. [lonmynmslMOHHBIE BOJHBI U Apeid reHoB. M3omsauus wu
MUTPALIHSL.

EctecTBeHHBI 0TOOp — HampaBisAomMi (akTop 3BoMONUU. DPOPMBI €CTECTBEHHOI'O
otbopa.

[IprcnocoONeHHOCTh ~ OpraHU3MOB  Kak  pe3yapTaT  3Bojouuu.  [Ipumepsl
MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd03bl U UIHO-aJANTALIHH.

Bun u BupmooOpazoBanue. Kpurepum Bupa. OcHOBHbIE (OpMBI BUI000PA30OBAHUSA:
reorpapuueckoe, 3K0JIOrnYECKOE.

MakposBotonusi. @opMbl HBONIOLUU: PUIETHUECKAs!, JUBEPreHTHAs, KOHBEPreHTHas,
napayenbHas. HeoOGpaTumMocTh 3BOTIOLHUU.

[IpoucxoxxneHnne OT  HeCHeUMAIM3UPOBaHHBIX  mpeakoB.  [Iporpeccupyromias
cnenuanuzanus. AganTuBHAs pajvaiiysl.

JdeMoHCcTpanum:

IToptpersl: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekkensb, @. Mromep, A. H. CeBepiios.

Tabnuupt u cxembl: «Pa3BuTue opranumdeckoro mupa Ha 3emiie», «3apoibllid
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«EcrecTBeHHbIl  0TOOpP», «MHOroobpasme copToB pacTeHuil», «MHoroodbpasue mnopoa
KUBOTHBIXY»,  «llomymsmuuy,  «MyTalmoHHass  HU3MEHYHMBOCTBY,  «ApoMopdo3b»,
«Mnnoananramumny, «O01mas nereHepamus», «JBrwkyiimue cuiibl 3Boonuny, «Kapra-cxema
mapuipyta nyremiectBust U. Jlapsunay, «bopb0a 3a cymectBoBanuey, «lIpucnocobieHHOCTh
opranu3MoBy, «['eorpadpuueckoe Bug000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C pa3UYHBIMU THUIIAMU OKpacku, Habop
IJIOJIOB U CeMsH, KoJiekuus «lIpuMepbl 3alIMTHBIX MPHUCHIOCOOJIICHUNH y KUBOTHBIX,
Mozenb «OCHOBHBIE HAIpaBJICHUS JBONIOLNUNY», 00BbEMHAs Monenb «CTpoeHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX.

buoreorpadguueckass kapra Mupa, KOJUIEKIUsS «DOpPMBI COXPAaHHOCTH HMCKOMAeMBbIX
KUBOTHBIX W pacTeHWil», wmozenb ammaukaius «llepekpéct XpoMocoM», BIaXXHbBIE
npenapathsl «Pa3Butre HacekoMoroy, «Pa3Butue nsarymikm», Mukponpemnapar «Jpo3odunan
(HOpMa, MyTanuu (OPMBI KPBUTHEB U OKPACKH TeEIa).

JlaGopaTopHble M NpaKkTH4ecKne padoThbI:

JIabopatopnas padota Ne 6. «CpaBHEeHHE BUIOB IO MOP(POIOTHUECKOMY KPUTEPHIO.

JlabopatopHas pabora Ne 7. «Omnucanwe TPHUCTIOCOOIEHHOCTH OpraHu3Ma u €
OTHOCUTEJIBHOTO XapaKTepay.

Tema 5. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMJie.

JloHay4yHblE TNpPEACTABICHHS O  3apOXKACHUM  KM3HUM. HayuHble  rumoressl
BO3HUKHOBEHHUS XU3HM Ha 3emie: aOWoreHe3 M MaHCIepMus. XHMHUYECKas 3BOJIIOLIMSL.
AOUOreHHbI CUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHMYECKUX. DKCHEPUMEHTAIBHOE
MOATBEPXKACHUE XUMHYECKOW 3BOMOUMU. HayanbHble 3Tanbel OMOJOIMYECKOM 3BOJIIOLIHH.
I'mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M  BO3HUKHOBEHHUE
npoTokJIeTKU. [lepBble KiIeTku U uX 3BostOLUs. DOPMUPOBAHME OCHOBHBIX I'PYIIT KUBBIX
OpraHU3MOB.



Pazeutne xwm3Hm Ha 3emne mno 3pam u nepuojam. Karapxeil. Apxeilckas u
nporepo3oiickas dpel. [laneo3olickas »pa U €€ NepuOAbl: KEMOPHUICKHUM, OpPAOBUKCKU,
CUJIyPUNCKUU, TE€BOHCKUI, KAMEHHOYT' OJIbHBIN, IIEPMCKUH.

Me3o301cKas 3pa v €€ NEPUOAbL: TPUACOBBIN, FOPCKUM, MEJTOBOU.

Kalino3oiickas 3pa u €€ nepruobl: MaleOreHOBbI, HEOT€HOBbIN, AHTPOIIOT€HOBBIH.

XapakTepuCTUKa KIMMATa U FeOJOTHYECKUX MpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLNU
PACTUTEIBHOTO M >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN U KUBOTHBIX. [losiBeHue,
pacuBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema  OpraHMYecKOro Mupa KakK  OTpaxkeHue 3BoMoUuU. (OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOLIMSL  YEJIOBEKa. AHTPOMOJIOTHMS KaK Hayka. Pa3BuThe npeicTaBieHUd O
MPOUCXOXKACHUM YesloBeKa. MeTonbl M3yudeHusi aHTpornioreHe3a. CXoacTtBa W pa3iuyusd
YeJI0BEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHNE YEJIOBEKA.

JIBwxymue cuibl ((akTopbl) aHTpororeHesa. HacieiacTBeHHass W3MEHYMBOCTh U
€CTeCTBeHHBIM 0TOOp. OOIIecCTBEHHBI 00pa3 >KU3HMU, HW3TOTOBJICHUE OPYIUM Tpyna,
MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaAUX U BETBU JBOJIIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, YETOBEK yMEIbIi,
Yenosek mnpsaMoxonsamuii, YeynoBexk HeaHaepTalbCKui, YenoBek paszyMHbli. Haxonkwu
UCKOIAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHMS, OO0JIaCTh pacHpOCTpPaHEHUs, OO0BEM
rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSs.

Yenoseyeckue pacbl. OCHOBHBIE OOJIBIIIME pAChl: €BpONeOU IHAs (eBpa3uiicKas), HETPo-
aBCTpaJiouiHas  (PKBaTOpUaibHAsl), MOHIOJIOMAHAS (a3MaTCKO-aMepHUKaHCKas). YepTsl
PUCTIOCOOJIEHHOCTH TPEACTAaBUTENEH YEeIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBAHUS.
EnuncrBo yenoseueckux pac. Kpurnka pacusma.

JdeMoHcTpanum:

[Toptpetsl: @. Penn, JI. [lactep, A. N. Onapun, C. Munnep, I'. FOpu, Y. JapBuH.

TaObmuupl U cxeMbl: «Bo3nukHoBeHue CoaHEYHOM  CHCTEMBI», «Pa3Burtue
OpraHu4ecKoro Mupa», «PacturenpHas KieTtka», «/KuBotHas kietka», «lIpokapruotnyeckas
KJIeTKa», «COBpEMEHHas CUCTEMa OPraHU4YecKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT
CTPOCHHUSI  4YeJOBeKa W  YEJOBEKOOOPAa3HBIX  00E3bsHY, «OCHOBHBIE ~ MecCTa
MAJICOHTOJIOTUYECKUX HAXOJIOK IIPEJKOB COBPEMEHHOIO YENIOBEKA», «JlpeBHEMIIME JIIOANY,
«/IpeBHue moam», «IlepBbie COBpeMEHHBIE T0AN», «HenoBeUeCcKrue pach».

O6opynoBanue: Mymsku  «lIpoucxoxknenne uyenoBeka» (OIOCTHI aBCTPANONMUTEKA,
MUTEKAaHTPOINa, HEaHAEepTalblia, KPOMAaHbOHIIA), CJIENKH WU H300paKEHUS KaMEHHBIX
OpyZIiii TIEPBOOBITHOTO YeJIOBEKa (KaMHHU-YOMIEPhl, pyouiia, ckpedia), reOXpOHOIOTHYeCKas
Tabnauua, KouieKuust «OopMbl COXPaHHOCTU UCKOTIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlaGopaTopHble U NpakTHYeCKHEe PadOThI:

[IpakTuueckas padora Ne 2. «M3yueHrne UCKOMAaeMbIX OCTATKOB PACTEHUN U AKUBOTHBIX
B KOJUICKLIHSX.

DKCKypcusi «IBONIIOLKS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAyUHbINA WU
KpaeBeIUECKUM MYy3eil).

Tema 6. Opranu3mMsbl U OKpYysKalIas cpeaa.

OKOJIOTHsSI KakK HaykKa. 3aJadyd M pa3leibl SKOJOrMA. MeToabl 3KOJIOTHYECKHUX
HCCJIEIOBAaHUM. DKOJOTMYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.



Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJAHAs, Ha3eMHO-BO3AYIIHAs, I[OYBEHHas,
BHYTPHOPTraHU3MEHHA.

Okonorudeckue ¢paktopel. Knaccudukamus sxonornueckux (HakTopoB: abMOTUYECKHUE,
OMOTUYECKUE U aHTPOIOTeHHbIE. J[efICTBIE IKOIOTrMYECKUX (DAKTOPOB HA OPraHU3MBI.

Abuotnueckne (HakTOphpl: CBET, TEMIlepaTypa, BIAXHOCTb. {DOTONEPHOIU3M.
[Ipucniocobnennst OopraHu3MOB K JAEUCTBUIO abuoThueckux (akTtopoB. buonornueckue
PUTMBI.

buotnyeckue (¢aktopel. Buuabl OMOTHYECKHMX B3aUMOACHCTBUN: KOHKYPEHLUS,
XUIIHUYECTBO, CcuUMOMO3 u ero ¢Gopmbl. [lapasutusm, Koomepamus, MyTyaau3M,
KOMMEHCANU3M (KBapTUPAHCTBO, HaxJIECOHUYECTBO). AMEHCAIU3M, HEUTpanu3M. 3Hau€HHE
OMOTMYECKUX B3aUMOJACMCTBUN [UIsl  CYLIECTBOBAHUS OPraHU3MOB B  MPUPOJHBIX
coo011ecTBax.

DKOJIOTUYECKHUE XAPAKTEPUCTUKHU monyisiuuu. OCHOBHBIE MOKAa3aTeNy MOIMYJISIIUM:
YHUCJIEHHOCTh, IMIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpanus. JuHamuka
YUCJICHHOCTH TOIYJISIUU U €€ perysius.

JdeMoHCcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. 'ekkens.

Tabmuupt u cxembl: kapta «llpuponnbie 30HBI 3emnn», «Cpenbl OOUTaHUS
opranuzMoBy, «®doronepuoauzmy, «llonmynsauuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTHU
nonyiasuu nHGy30pun-Tydenbkuy, «llumessie nenmy.

JlaGopaTopHble U NpaKkTUHYeCKHe PadoThI:

JIaGopaTtopHas paborta Ne 3. «Mopdonornyeckue 0COOEHHOCTH PACTEHUM U3 Pa3HBIX
MECT OOMTaHUS».

JIabopaTtopHas pabota Ne 4. «BiaustHue cBeta Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktnueckas pabota Ne 3. «llomcyéT mnnoTHOCTH NOMYNAUMHA pPa3HBIX BHUJIOB

pacTeHu».
Tema 7. Coo01recTBa H 3KOJIOrHYe€CKHe CHCTEMBI.
CoobOmiectBo  opranm3MoB —  OumorieHo3. CTpyKTypbl  OHOIIEHO3a: BHJIOBas,

MPOCTpaHCTBEHHAs, Tpoduueckas (ruieBas). Bunbi-mromunanTel. CBsI3U B OMOIIEHO3E.

DKoJioruyeckue cuctembl (3Kocuctembl). [loHsTHE 00 3KOCHMCTEME W OHMOTreoIeHO3e.
QOYHKIHUOHAJIBHBIE KOMIIOHEHTBl A3KOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BemiecTB U MOTOK SHEPTHH B IKOCHCTeMe. Tpodudeckue (MUIIEBbIC) YPOBHU
skocuctembl. [lumeBbie 1enu u cetd. OCHOBHBIE TOKa3aTelld SKOCHUCTEMBI: OMomacca,
MPOIYKIUSA. DKOJIOTHYECKUE MUPAMUBI: MPOAYKIIMH, YUCICHHOCTH, Omomacchl. CBoiicTBa
AKOCHUCTEM: YCTOMUYHUBOCTh, CAMOPETYIsLUA, pa3Butue. CyKueccus.

[Ipuponnble PKOCHUCTEMBI. DKOCUCTEMBI O3EpP M pPEK. DKOCUCTEMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOIO Jieca.

AHTpPONOT€HHBIE IKOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOo3KocucTeMbl. bronornueckoe u
X035IUCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaszHoo6pasue  kak  (pakTOp  YCTOHYMBOCTH  DKOCHCTEM. Coxpanenue
OMOJIOrMYEeCKOro pa3HoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panunibl, coctaB u CTpykTypa Ouocdepsl.
XKupoe BemectBo U ero ¢pyHkuuu. OcobeHHOCTH OUochepbl Kak Ii100anbHON AKOCHCTEMBI.
JlnHamMuueckoe paBHOBECHE M 00paTHas CBsA3b B Ouocdepe.



KpyroBopoTsl BemiecTB U OMOT€OXUMHYECKHUE IHUKIBI 3JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH OMocepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Ouochepe 3emiu. AHTpOINOreHHblEe U3MEHEHUs B Ouocdepe.
['oGanbHbIE YKONIOTHYECKUE TPOOTIEMBI.

CocymiectBoBaHre Npupojbl U 4yenoBeuecTBa. CoxpaHeHHE OMOpa3zHOOOpaszus Kak
OCHOBa YycToilunBoctu Ouocheppl. OCHOBa pPALMOHAIBHOTO YNPABICHUS HPUPOJAHBIMU
pecypcamMu U X Ucnonb3oBanue. JlocTikeHrs OMOIOruK U OXpaHa IPUPOIBI.

JdeMoHcTpanum:

IToptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupt u cxembl: «[lumesBsie wnenw», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «Llenu nmutanus», «Konoruueckas nupamuaay, «buocdepa u
YENOBEK», «IDKOCHCTEMA IIMPOKOJIHUCTBEHHOIO Jieca», «IDKOCHCTEMA XBOWHOIO Jecay,
«buoneHno3 Bomoéma», «ArpoueHo3», «lIpumepHble aHTpPONOreHHbIE BO3ACHCTBUS Ha
npupoay», «BakHellline UCTOUYHUKH 3arpsA3HEHUs] BO3AyXa M IPYHTOBBIX Boa», «llouBa —
BaXKHEHIas cocTaBisdtonias ouocdepb», «PakTopbl Aerpaganuu nous», «llapHUKOBBIM
abdext», «DakTOpbl PpagTUOAKTUBHOIO 3arps3HeHus Ouocdepb», «OOmEAs cTpyKTypa
ouocdeprl», «Pacnpocrpanenue xu3HuU B Ouochepe», «O30HOBBIM SKpaH Ouochepbl»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBaHnue: MOJIENb-allIUINKAI U «Tunuuuele OHOIICHO3bI», repOapuii
«PactutenbHbie  cooOmiecTBay, Kkojulekuuu «buoneHody, «Bpenurenun BakHEHIIMX
CEJIbCKOXO3AMCTBEHHBIX KYIbTYp», TepOapuu W KOJUIEKIIMM PACTEHUW U IKUBOTHBIX,
OpUHAIEKAIINE K pPa3HbIM HKOJOTMYECKMM TpylIaM OJHOTO Buaa, KpacHas KHHTra
Poccuiickoit deaeparuu, n300paxeHus OXpaHsIeMbIX BUOB PACTEHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBarOTCAd TpeOOBaHUS K pe3ysibTaTaMm
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYaIOIUMHUCS POCCUMCKOMN
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKHX TPAJUIMN Pa3BUTHS OHOIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, NMPUHATHIMHA B OOINECTBE IMpaBHJIAMH W HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHS, OCpPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa AEATEIBHOCTH B IMPOIIECCE peaan3alid OCHOBHBIX HAIlPaBICHUU
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU CPaKTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIIEIUIO U NIAMSITHUKAM IIPUPOJIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOT0JIsl, HAPKOTUKOB, KYPEHHSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSTh TAKYyIO AE€SATEIbHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEBI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIb30BaHMUEM  (COOJIOJICHHE  MpaBWI  TMOBEACHUS B  MPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX ICUCTBUN U TIPEIOTBPAIIATh HX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYECKON NEATCILHOCTH SKOJOTHICCKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(GbOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJI0CTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOT'O YpPOBHS PAa3BUTHS MEIUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YCHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHUS HAa OCHOBE HAy4YHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COLMATIBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpPOBaTH M aKTyalM3UpoOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE paCCyXAeHUS (MHIYKTUBHBIC, IEAyKTHBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTAX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHSA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHABI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHIATUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJjiarat OpUTHHAIBHBIC MOAXOABl U PEIICHHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCcoOMsl, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKHX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHUMANbHYHO  (OpPMY  TPEACTABICHHS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKM M CUMBOJIBI, (DOPMYJIbI, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiaeHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JIeCTBUSIMMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH IMO3UIMKA JPYTUX YYACTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMH OOIIECHUS W B3aUMOJCHCTBHUSA, MMOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJBI COBMECTHBIX NEUCTBHA C Y4ETOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pE3yIbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIISITh TMO3UTUBHOE CTPATErMYECKOE IOBEAECHHUE B Pa3jIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATENIbHYIO NIE€SITENIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TIOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh ~ HABBIKAMU  [O3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTBl JPYTUX IIPU aHaJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, HHTEPIIPETAINU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABIEHBI MO TOJaM 00yUCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpa U HAy4YHOIO MHPOBO33PEHHUS, O BKJIAAE POCCUHUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M MPEBpAICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJAMHU HAYYHOI'O MO3HAHUS B OMOJIOTUU: HAOJIOJIEHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



PE3YNIBTATOB, WCIOJIE30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMECHHUE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHA BEILECTB W IMPEBpAlleHUs] PHEPruu B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTYYCHHBbIC 3HAHUS IS OOBSICHCHHS OHOJOTHUYECKHUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPHUPOJHON Cpelle, TOHMMAaHHE HEOOXOIUMOCTH WCIOIb30BAHMS JTOCTHXKCHUM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHUIHOTO CKpCUIUBAaHMS IS TPEICKa3aHUs HACJIeOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJHM OMOJIOTHH B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHTHI, IEeMH MUTaHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, uepenoBanus riaBHBIX HampaBICHUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
ONMCAHKME JKUBBIX CHCTEM, MPOIIECCOB W SIBICHHM, OpPraHu3aiis ¥ IMPOBEICHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYINIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOJICHHOCTU
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS Uil OOBACHEHHS] OMOJOTHYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON cpelle, TMOHUMAaHUE HEOOXOJUMOCTH WCIOJIb30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIOJNHATH JA0OPATOPHBIE M TMPAKTUYECKHUE PaOOThI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBA MACCOBOW WH(pOPMAIINH, HAYIHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOrMYECKyt0 UH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAaMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

buonorus kak Hayka

JKuBrIle cucTeMBI 1 UX opraHusanusa

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

}KI/ISHCHCHTGJ'II)HO CTh KJIICTKH

PasMHOXeHNE U MHIUBUIYaTIbHOE Pa3BUTHE
OpraHu3MOB

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYHBOCTD
OPraHnu3mMoB

Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTUHU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

KoaunuyecTBo 4acoB

Bcero

34

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoTbI

0.5

1.5

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41¢c292
bu6moreka [IOK
https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK
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
https://m.edsoo.ru/7f41c292

11 KVIACC

Ne i/t

HaumeHnoBanue pa3iesioB U TeM
NPOrpaMMblI

KoaudecTBo 4acoB

Konrposbnbie IpakTnueckue | JJIEKTPOHHbIE (LHPPOBBIE)
Bcero padoThI
padoThbI o0pa3oBaTe/ibHbIE pecypcChl
1. Pa3mHOkeHne 1 HHAUBUAYAIbHOE bubnuoreka [IOK

pa3BUTHE OPraHU3MOB. 3 https://m.edso0.ru/7f41c292

HacneactBeHHOCTh M HN3MEHYMBOCTD
bu6moreka [IOK

OPraHu3MO 8 1 1

PratHsMos https://m.edsoo.ru/7f41c292
Cenexkuusi opranu3MoB. OCHOBBI

bu6mmoreka [IOK
1
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
0 9 1

JBOMIOLUHOHHAS GHOTOTHS https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE M pa3BUTHE )KU3HU Ha : . Bu6anorexa LIOK
Zemie https://m.edsoo.ru/7f41cc74
Opraau3Mbl 1 OKpYXKarolas cpeaa 7 1 1 bubmotera [JOK

P pyxaiomas cpen https://m.edsoo.ru/7f41cc74
Coo011ecTBa ¥ 3KOJIOTHUYECKHE CHCTEMBI 1 bubmuoreka [JOK



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



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







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenscTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Pyomnios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenscTBO

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

TepemoB A. B. buonorusi. buonornueckue cuctemsl u npouecchl. 10 kiacc:
nocoOue JJisi CaMOCTOSATENIbHON paboThl 00yuaromuxcs (yriryOJaeHHbBIH ypOBEHB)
/

A. B. Tepemos, P. A. IletpocoBa. — M.: Muemo3uHa, 2015 — 343 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6nuoreka LIOK https://m.edsoo.ru/7f41¢c292

bubmoreka [{OK https://m.edsoo.ru/7f41¢c292
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