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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTHH TEOPETHUECKYIO OCHOBY IS
OTpeieNieHus] TMOAXO0M0B K (OPMHUPOBAHHIO COACP)KAHUS YUYEOHOTO MpeaMera
«buonorus»  cocraBunM:  KoHuenryaiabHele nonoxenus PIroOC  COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIeH, COAepKaHusl, pe3yIbTaToB 00y4eHUs U TpeOOBaHMI
K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, TOJOXKEHUS 00 OOMIMX LENSIX M MPHUHIIUIAX,
XapaKTepU3yIOMIMX COBPEMEHHOE COCTOSHUE CHCTEMBl CPEIHEro  OOIIero
obpazoBanusi B Poccuiickoii depeparuu, a TakXke IOJOXKEHUS O crenuduke
Ouonoruu, e€ 3HAYEHWH B TO3HAHMMU IKUBOW MpPHUPOAbI U oOecreyeHuu
CYILLECTBOBaHMs 4esioBeueckoro oOmiectBa. COrIacHO HAa3BAHHBIM IOJIOKECHHSM,
OTIpe/ieNieHbl OCHOBHBIE (PYHKIIMH MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouosnornu Ha€T MpEACTaBICHUE O IHENAX, 00 00IIel cTpaTeruu
oOy4YeHus, BOCIIUTAHUS U PA3BUTHsI 0OYyYArOIIMUXCS CPEACTBAMH Y4eOHOTO MpeaMeTa
«buonorusy, onpenenser o0sA3aTeNbHOE MPEIMETHOE COAEPKAHHUE, €r0 CTPYKTYpY,
pacmpesieieHne Mo pas3jiesiaM M TeMaM, PEKOMEHIyeMYIO0 IOCJIeI0BaTeIbHOCTD
W3YYCHHUS YIEOHOTO Marepuaia ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3CH, JIOTMKM 0O0pa30BaTENBHOTO TMpoOIecca, BO3PACTHBIX  OCOOCHHOCTEH
00yJaronmxcs.

B nmporpamMMe mo 6MonOruM Takke yUUTHIBAIOTCS TPEOOBAaHUA K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM W TMPEAMETHBIM pe3yidbTaTaM oOOydYeHHs B
(GbOpMHPOBaHUN OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOU JESATEIbHOCTH/YIeOHBIX
JCUCTBHI 00YJarOIIMXCS TI0O OCBOCHHUIO COICPIKAHMSI OMOJIOTHIECKOTO 00pa30BaHusI.

B mporpamme mo Ouonorum (10—11 xmaccel, 6a30BbIi ypOBEHB) peali30BaH
IOPUHLIMII TPEEeMCTBEHHOCTH B H3Y4YeHHH Ouoioruu, Onarogaps demy B Hei
IpOCMAaTPUBAETCS  HAMpPABICHHOCTh HAa pa3BUTHE 3HAHWW, CBA3AHHBIX C
(dopMUpOBaHHNEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, IICHHOCTHBIX OPUEHTAINN
JMYHOCTH, SKOJOTMYECKOTO MBILUICHUS, IPEICTABICHUIA O 3J0POBOM 00pa3e >KU3HU
u OepeXHbIM OTHOLIEHHEM K OKpyXKaromiew npupojHoit cpene. [loatomy Hapsiay c
U3y4eHHEeM OOLIEOMONIOrMUECKUX TEOpHid, a TaKKe 3HAHUW O CTPOEHUHU >KUBBIX
CHCTEM pa3HOTO paHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX IPOIECCOB B
mporpaMMe Mo OMOJIOTHH YJIeJICHO BHUMAHHUE HMCIIOIH30BAHHIO MOJTYUYCHHBIX 3HAHUMA
B TIOBCEJHEBHOW J>KU3HU [JIs PpEIICHUS NPUKIAAHBIX 3a7ad, B TOM YHCIE:
npo(UIAKTUKKA HACJIEICTBEHHBIX 3a00JIeBaHUI YEJIOBEKa, MEIUKO-T€HETUYECKOTO
KOHCYJIbTUPOBaHHUsI, OOOCHOBAaHUSI JKOJIOTUYECKH II€JIeCO00Pa3HOTO TMOBEACHUS B
OKpY’KaroIEH MPUPOJHOM Cpele, aHaIu3a BIIUSHUS XO3IUCTBEHHOM AEATEIBbHOCTHU
YelloBeKa Ha COCTOSHHE NPUPOJHBIX M HCKYCCTBEHHBIX DJKOCHUCTEM. YCHJICHHE
BHUMaHUS K TMPUKIATHON HAmpaBICHHOCTH YyueOHOro mpeamera «buomorus»
IPOAMKTOBAHO HEOOXOJUMOCTBIO OOECIeUeHUs] YCIOBHM ISl pelleHHs] OAHOW u3
aKTyaJIbHBIX  3aJlad  IIKOJIBHOTO  OHMOJIOTMYECKOro  o0pa3oBaHUs, KOTOpas



npenmnosiaraetT (HOpPMUPOBaHHE y OOYyYarOMIMXCS CIOCOOHOCTH aJalTUPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOILETOCS] COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpefHero o01ero oopa3oBaHus 3aHUMAET BaXXHOE MECTO.
Ona obOecneunBaeT (GopMUpOBaHUE y OOYYaIOIIUXCS MPEICTABICHUH O HAyYHOU
KapTUHE MHUpa, pacmupsieT W o0000maeT 3HAHMS O JKMBOM mpupojae, e€
OTJIMYUTENBHBIX NPHU3HAKAX — YPOBHEBOW OpPraHM3alMid M 3BOJIIOLMH, CO3MAET
YCIJIOBUS JJIs: TO3HAHUS 3aKOHOB >KUBOH MPUPOIbl, GOpMUPOBAHUS (DYHKIHOHAIBHOM
IPaMOTHOCTH, HaBBIKOB 3JI0POBOr0 M 0€30MacHOro o0pasa *KU3HHU, dKOJIOTHYECKOTO
MBIIUICHUS, IEHHOCTHOTO OTHOIIEHUS K dKUBOM MPUPOJIE U YETOBEKY.

Bonbioe 3HaueHne OUONOTUS UMEET TAKXKE JJIS PEIIeHUs] BOCIIUTATEIbHBIX U
Pa3BUBAIOIINX 33/1a4 CPETHETO 00IIero 00pa3oBaHwMs, COMMATU3AIUN 00YUaOIINXCSI.
N3yuenue ouonoruu oOecrieunBaer YCJOBHS TUIS dbopmupoBaHus
MHTEJUIEKTYaJIbHbIX, ~ KOMMYHHMKAllMOHHBIX W  HMH(QOPMALIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET HHTErpalid OWUOJOTMYECKUX 3HAHUU C
MPEICTaBICHUSIMA U3 JIPYTUX y4€OHBIX MPEAMETOB, B YACTHOCTH, (DU3HKHU, XUMUU U
reorpadun. Ha3BanHble TOJOXEHUS O TMpeAHa3HAYEHUHW Y4YeOHOro mpeaMera
«buonorus» cocTaBWIM OCHOBY [UJIsl OINpEAENEHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHMIO €TI0 COJICPKAHUS, IPEICTABIEHHOTO B TPOrpaMMe Mo OHMOJIOTHH.

Ot60op conmepxkanusi ydyeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoBHE
OCYIIECTBIEH C TMO3UIUN KyJIbTypOCOOOpPAa3HOTO TMOJXOAda, B COOTBETCTBUHU C
KOTOpPBIM 0OydYarommecs [IOJDKHBI OCBOWUTH 3HAHUSA W YMEHHMs, 3HAYUMBIC IS
dbopmupoBaHus o0IIEH KyJIbTYypbl, ONPEACISIONINE aJIeKBATHOE MOBE/ICHNE YeTIOBEKa
B OKpY)KaloIlllel MPUPOJHOU cpeie, BOCTpeOOBAHHBICE B ITOBCEIHEBHON JKU3HU U
MpakTU4Ieckor aearenbHocTH. Oco0oe MeCTO B 3TOW CHUCTEME 3HAaHUW 3aHUMAIOT
AIIEMEHTHI  COJIEpP)KaHHUs, KOTOpPHIE CIyXaT OCHOBOM st  (hOpMHUPOBAHMS
IIPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHE MUPA U LEHHOCTHBIX
OpUEHTALUSX JIMYHOCTH, CHOCOOCTBYIOIIMX TyMaHU3allUM  OMOJOTHMYECKOIro
oOpa3oBaHUs.

CTpyKTypupoBaHHE cOJepX)aHUs Y4yeOHOro Marepuajga B Tporpamme IO
OMOJOTHHM OCYIIECTBICHO C YYE€TOM MPUOPUTETHOTO 3HAYCHHUsS 3HAHUM 00
OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBOW MPUPOABI, O €€ ypOBHEBOIl OpraHM3alud U
HBOJIIOLMU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro mpeamera «buonorus»
BBIJICJIEHBI CJIEAYIOIIUE COJiepKaTelibHble JUHUU: «buonorus xak Hayka. Metojbl
HayyHOro mo3HaHus», «Kierka kak Ouojormyeckass cucrema», «OpraHums3Mm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpasue OpraHH4YeCKOro MHpPay,
«IBONIOLMSA KUBOU TPUPOABD», « IKOCUCTEMBI U MPUCYILIAE UM 3aKOHOMEPHOCTHY.

Henps wu3yuenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHEe  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYpHO-(YHKIIMOHAJIHHOM
OpraHM3aIMH >)KUBBIX CUCTEM Pa3HOT0 paHra v NpuoOpEeTeHHEe YMEHUMN HCIOJIb30BATh



9TH 3HAHUA AJISl TPAMOTHBIX JEHCTBUIl B OTHOIIEHHWH OOBEKTOB >KMBOW MPHUPOIBI U
pEIICHHUs Pa3IMYHBIX KU3HEHHBIX MTPOOJIEM.

JlocTmkeHne Lenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6azoBom
YPOBHE 00ECIIEYMBAETCS PEIICHUEM CIICAYIONINX 3a/1au:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOTMYECKUX TEOPHsX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBUiIax, CIy>KallMX OCHOBOI
Wig (GOpMUPOBaHUS TPEACTABICHUN O ECTECTBEHHO-HAYYHOW KapTUHE MHpa, O
METO/IaX HAy4YHOI'O MO3HAHUS, CTPOECHUU, MHOIOOOPAa3uu M OCOOECHHOCTSX >KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3allid, BBIJAIOIIUXCSA OTKPBITHUSX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTHY;

dbopMupoBanue y oOydarloluXcs TIO3HABATEIbHBIX, HHTEUICKTYalbHbIX W
TBOPUYECKHUX CIOCOOHOCTEl B IMpollecce aHaiu3a JAHHBIX O MyTSX pa3BUTUSA B
OMOJIOTUM HAYYHBIX B3IJIAJ0B, UJEH W MOAXOAOB K H3YUYEHHUIO >KHUBBIX CHUCTEM
Pa3HOIO YPOBHSI OPraHU3aIUH;

CTaHOBJIEHHME Yy oOOydamomuxcsi oOmel KyJabTypbl, (YHKIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLEHUBAThH SIBICHHUS OKPYKAIOIIETO
MUpa KUBOU MPHUPOJbI HA OCHOBAaHUH 3HAHHUM U OIBITA, MOJYUYEHHBIX MPU U3YUYECHUH
OHOJIOTHH,

dbopMmupoBaHue y OOYYalOIIUXCS YMEHMM WJUTIOCTPUPOBATH 3HAYCHUE
OMOJOrMYeCKUX 3HAHUM B TMPAKTHUYECKON JEATEIbHOCTH YeJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJIUIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXHOCTH ITO3HAHUSI YEJIOBEKOM >KHMBOMU
OpUPOABI, HEOOXOIUMOCTU OEpPEHKHOTO OTHOIICHUSI K HEW, COOIOJEHUS ITUUYECKUX
HOPM IPHU NPOBEIEHUN OMOJIOTMUECKUX UCCIEIOBaHUM;

OCO3HaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHUM Ui TOBBILICHUS YPOBHS
HKOJIOTMYECKOM KYJIBTYpPHI, 1711 (GOPMUPOBAHMSI HAYYHOTO MHUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEAHEBHOW KU3HU JIJIs
OLICHKU TOCIEJCTBUN CBOEH NEATEIbHOCTH MO OTHOIICHUIO K OKpYKarouleh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME M COONIIOJIEHHE Mep MPO(UIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero oOpaszoBanusi «buonorus», u3zydaemas Ha
0a30BOM ypOBHE, SBISIETCA O0s3aTENbHBIM YYEOHBIM NPEIMETOM, BXOASIIMM B
cocTaB npeaMeTHol o0nacTu « EcrecTBeHHO-HAy4YHbIE TIPEIMEThD.

Jlnst m3ydenus: Ouonoruu Ha 6a30BOM ypOBHE CpEIHEro oOmiero oOpa3oBaHUS
otBoauTcs 68 yacoB: B 10 knmacce — 34 gaca (1 yac B Heaento), B 11 kimacce — 34 yaca
(1 gac B HeIEIIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKaMu, (uiocodueil, 3TUKOM, SCTETUKOW U IMPaBOM.
Ponb O6uonoruu B (opMHUpPOBaHUM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrtema
OMOJIOTUYECKHUX HAYK.

Metonapl MO3HAHMS KHUBOW TPHUPOABI (HAOMIOACHUE, IKCIIEPUMEHT, OMHCAHHUE,
n3MepeHue, Kiraccuukalus, MoJIeTMpOBaHNUE, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/1bl HO3HAHUSI )KUBOM TPUPOJIBD.

JlabopaTtopHble M mpaKkTHYecKHe PadoThbI:

[Ipaktuueckass pabora Ne 1. «HMcmonb3oBaHue pa3iMYHbBIX METOAOB IIPH
U3y4YeHUHU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ZKuBble cucTeMbl 1 HX OPraHU3ALMS.

Kusble cuctembl (0MOCHCTEMBI) KaK MpeAMET u3ydeHus: Ouonoruu. OTinume
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCUCTEM M MX pazHOOOpa3ue. YPOBHHM OpraHusaiuu OMOCHUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIA, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISALMOHHO-BUIOBOU,
HKOCHUCTEMHBIH (OMOTeO1IeHOTHYECKHI), OMOCHEPHBIl.

JleMoHcTpauu:

Tabmuupbl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
KUBOU MPUPOABD.

Oo6opynoBanue: Mojenb MoJiekyibl JJHK.

Tema 3. XuMHYeCKHUH COCTAB M CTPOCHHUE KJIETKH.

XUMHYECKHM COCTaB KJIETKU. XHMHUYECKHE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKpPO3JIEMEHTHI. Boia 1 MUHEpabHbIE BEILIECTBA.

@OyHKIMM BOABI M MHUHEpaJbHbIX BellecTB B Kkietke. [lognep:kanue
OCMOTHYECKOI0 OaJiaHca.

benku. CoctaB m cTpoeHue O€TKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIJIKOB.
He3ameHnMBbIE U 3aMEHHMBIE AMUHOKHCIOTBI. AMHUHOKHCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~ O€JIKOBOM  MOJEKydbl (MepBUYHAS, BTOPUYHAs, TPETHUYHAs U
YeTBEPTUYUHAS CTPYKTYpa). XUMUYECKUE CBOMCTBA 0eIKoB. buonornyeckue GyHKIMU
OEIKOB.

depmeHTHl — Ononornyeckne Karanuzatopbl. CTpoeHne (epMeHTa: aKTUBHBIN
LIEHTp, cyoOcTpatHas crneuuduunocts. Kodepmentsl. Butamunbsl. OTianuwms
(epMEHTOB OT HEOPraHUYECKHUX KATaJIM3aTOPOB.



VYrneBoabl: MOHOCaxapuabl (TJIOKO3a, pud03a U 1€30KCHUpH003a), AUCaXapHIbl
(caxapo3a, JlakTo3a) MW MoOJHcaxapuibl (Kpaxmaia, TJIUMKOTeH, IEeJUII0I03a).
buonoruueckue QyHKINN YTI€BOJOB.

Jlumuasl:  Tpurnunepunsl,  dochonunuabl, crepounbl. ['mapodunsHO-
ruipodoOHbIe cBOMcTBA. buonornyeckue Gynkiuu nunuaoB. CpaBHEHHE YIIIEBOIOB,
OEJIKOB U JIUMIUOB KaK UCTOYHUKOB SHEPTUU.

Hyxkneunoseie kucnorsl: JIHK wu PHK. Hykneornnsr — MoHOMEpPHI
HYKJIEMHOBBIX KHUCJIOT. Ctpoenue u pynkuun JIHK. Crtpoenne n dynxiuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

[utonorus — Hayka o kieTke. KimerouHas teopus — npuMep B3aUMOJIEHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUU. METO/IbI N3yUEHUs KICTKH.

Knetka kak nemnoctHas >kuBasi cucrema. OOIIMe NMpU3HAKU KJIETOK: 3aMKHYTast
HapykHasg MmemOpana, Mmojekyibl JJHK kak renetudeckuit anmapar, CUCTEMa CUHTE3a
Oeika.

Tunsl KIETOK: dyKapuoTHUYECKas U nmpokapuoTuieckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuueckol — kietku.  Kierounas — crenka — Oaktepuit.  CTtpoeHwue
AYKapUOTHUECKOHN KIETKU. OCHOBHbBIE OTIUYHS PACTUTENBHOM, >)KUBOTHOU U TPUOHOM
KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphl KIJIETOK — KJIETOYHAasl CTEHKA, TJIMKOKAJIUKC, MX
¢byukiun. [lnasmarnueckas memOpana, e€ cBoictBa U pynkuuu. [utomnazma u eé
opranounbl. OmHomemOpanabie opraHounbl kietku: OIIC, ammapat [Nombmxw,
mu30coMbl.  [loilyaBTOHOMHBIE OpraHOMAbl KIETKUA: MUTOXOHIPUH, IUIACTUIBI.
[Ipoucxoxjaenrne MUTOXOHJApUN U TwiacTuA. Buael mmactua. HememOpaHHbIe
OpraHOMJIbI KJIETKHU: pUOOCOMBI, KIETOYHBIN LIEHTP, IEHTPUOJIU, PECHUYKH, KI'YTUKH.
@yHKIMY OPraHOUIO0B KIETKU. BKItoueHus.

SAnpo — perynatopHblii neHTp kieTku. CTpoeHue smpa: siepHas 000JouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JleMoHcTpauu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkunce, P. ®panxmun, K. M. bap.

Huarpammel: «Pacnipenenenne XuMHUECKUX SJIEMEHTOB B HEXUBOW MPUPOIE»,
«Pacrnpenenenne XuMHYECKUX JIIEMEHTOB B JKUBOU PUPOIE».

Tabmumsr u cxembl: «llepuoguueckass TaOnaMIa XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHne MoJeKyibl BOAbD», «buocunres 6enka», «CTpoeHHE MOJIEKYJIbI OeIKay,
«Ctpoenue ¢epmenta», «Hykneunoswsie kucnotsl. JTHK», «CrtpoeHue MoiieKyJibl
AT®», «CtpoeHHE SyKapUOTHYECKON KIETKN», «CTpOCHHE KUBOTHOM KIIETKUY,
«CtpoeHue pacTUTENbHOW KIETKW», «CTpoeHHEe NpPOKApUOTHYECKOM KIIETKNY,
«CtpoeHue saqpa KIEeTKn», « Y TIAeBOAbD, «JIMIuIbD.



OOopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJIOBaHUWE JUIsl MPOBEACHUS
HaOMIOACHUM, W3MEPEHHUM, OKCIEPUMEHTOB, MUKPONpPENapaThl PacTUTEIHHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

Jlabopatopnass pabora No 1. «/3ydyeHue KaTadUTHUYECKOM aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMuIa3bl HIIA KaTalla3bl).

JlabopatopHas paborta Ne 2. «3ydeHue cTpoeHus KIETOK paCTEHUH, JKUBOTHBIX
1 OakTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMUCAHUE.

Tema 4. ’KuzHeaessTeJLHOCTH KJIETKH.

OOMeH BeliecTB, WX MeTaboau3M. AccUMUISALUS (TJIaCTUYECKUd OOMEH) U
TUCCUMUJIIAIUS  (PHEpreTHYecKuid OOMEH) — JBe CTOPOHBI €IMHOTO Mporiecca
Merabonm3ma. Poiib 3aKOHOB COXpaHEHHsS BEIIECTB W DHEPTrUU B TMOHUMAHHH
MeTaboJIu3Ma.

Tunber oOMeHa BemecTB: aBTOTPOGHBIA U TeTepoTpodHbIA. Posib dhepMeHTOB B
0oOMEHE BEIEeCTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

dotocunTe3. CBeToBast U TeMHOBasI Ga3bl hoTocuHTe3a. Peaknuu ¢poTocuHTe3a.
OddexktuBHOCTh PoTOCHHTE3a. 3HaueHue (HOTOCHHTE3a JUIsl JKH3HM Ha 3emile.
Bnusgaue ycnoBuil cpenbl Ha  (POTOCMHTE3 M CIOCOOBI  TOBBIIMIEHUS  €T0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUU.

XeMocuHTe3. XEeMOCHHTE3UPYIoNmre OakTepuu. 3HAYCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMJIe.

DOHepreTuueckuii oOMeH B KieTke. PaclierieHue BellecTB, BBIJCICHHE U
aKKyMYJUPOBAHUE HPHEPIrUU B KIIETKE. JTallbl SHEPreTuyeckoro oomMena. ['nmukonus.
bpoxxenne u ero Buabl. KuciopomHoe oxucieHue, WM KIETOYHOE JbIXaHUE.
OxucaurensHoe pochopunupoBanue. IGHEeKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peakuuu wmatpuunoro cuHTe3a. ['enermueckas wunHpopmamms u JIHK.
Peanmzanust reHetudeckoi wuHboOpManuu B KiIeTKe. ['eHeTHYeckud Ko MU €ro
cBoricTBa. Tpanckpurnuus — matpuuHbiii cuHTe3 PHK. Tpancmsius — OuocuHTe3
Oenka. Orambl Tpadcasnuu. KoawpoBanue amuHOKUCIOT. Pons pubocom B
OouocuHTe3e OernKa.

Heknerounsie ¢opmbl xu3Hu — BUpYyChl. Mctopust oTkpeiTust Bupycos (. U.
WNBanoBckuit). OcCOOEHHOCTH CTPOGHHMSIT M JKM3HEHHOTO I1IMKJIa  BHUPYCOB.
bakrepuodaru. bone3nu pacteHui, ’KUBOTHBIX U YEJIOBEKA, BHI3LIBAEMbIE BUPYCAMM.
Bupyc ummynoneduuura uenoseka (BHUY) — Bo3Oymutens CIIMa. OOpathas
TPAHCKPUIIIKS, peBepTa3a u uurerpasa. [Ilpoduiaktika pacnpocTpaHeHus: BUPYCHBIX
3a00s1eBaHUM.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konsuos, /. . UBanosckuii, K. A. Tumupsses.



Tabmuubr m cxemsbl: «Tumbl mutanusy, «Metabomu3am», «MUTOXOHIPH,
«OHepreTuueckui oomen», «Ximoporacty, «®Porocunres», «Ctpoenue JIHK»,
«Ctpoenne u (QyHKIIMOHHpOBaHHE TeHa», «CuHTe3 Oenkay, «I eHeTHUecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u ku3HeHHbIM 1ukia Bupyca CIIN]a,
0aktepuodaray, «Permmukarus [JJHK».

O6opynoBanue: Mopenu-ammukanuu «Yasoenne [IHK wu Tpanckpunims»,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojeib cTpyktypsl JJHK.

Tema 5. PazMHoOkeHre 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii UMK, WM KU3HEHHbIM UUKI KieTku. MuTepdaza u MHTO3.
[Ipoueccsl, mporekaromue B HHTepdaze. Pemnukainus — peaxkuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocom. XpoMOCOMHBIH HabOp — KapHUOTHII.
JIMTTONTHBIN M TaIjIOUIHBIA XpOMOCOMHBIE Ha0Opbl. XpomaTuabl. LluTonoruueckue
OCHOBBI Pa3MHOXEHHUS 1 UHANBUIYaJIbHOTO PAa3BUTHS OPTaHU3MOB.

HNenenue knetkn — muto3. Cragum murosa. Ilponecchl, mpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKN CMBICT MUATO34.

[IporpamMmmupyemas rudenb KIeTKH — aromnTo3.

@®opmbl pa3sMHOXKEHHUSI OpraHU3MOB: Oecroyioe W mojoBoe. Bunapl Gecronoro
Pa3MHOXXEHUA: [JIEJIEHHE HAJBOE, IIOYKOBAHUE OJHO- M MHOTOKIIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHME
OpPraHU3MOB, €r0 3HAYCHUE IS CEJICKLIUU.

[TonoBo€ pa3MHOXKEHHUE, €r0 OTIIMYHUS OT OECIOIOrO.

Meito3. Craguu wmeiosa. I[Iporecchl, NMpPOUCXOAAIIME HA CTaaUsIX MEHO03a.
IToBenenune xpomocom B Meiio3e. Kpoccunrosep. buosnoruueckuii CMbICI U 3HAYEHHE
Meno3a.

["amerorenes — npoiecc 0Opa3oBaHMsI MOJOBBIX KIETOK y KUBOTHBIX. [onoBbIE
’KeJle3bl: CEMEHHUKHU U sIMYHUKUA. OOpa30oBaHMe U PAa3BUTHE MOJOBBIX KIETOK — FraMeT
(cnepmaro3ou, sMIeKIeTKa) — cnepmMaToreHes u oporenes. OcoOEHHOCTH CTPOCHUS
ANLEKIIETOK U ciepmaTo30uoB. Omnonorsopenue. [lapreHorenes.

NunuBuayanpbHOe  pa3BuTHE  (OHTOTeHE3). OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO PAa3BUTUS Yy MO3BOHOYHBIX IKHUBOTHBIX:
ApobneHue, racTpyisinus, opraHoreses. lloctamOpuoHanbHOe pa3BuTHe. THITBI
NOCTAIMOPUOHAIIBHOTO PAa3BUTHUSA: MPSMOE, HENMpsiMoe (IMUUHOYHOE). BiusiHue cpezpl
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPbI, CHOCOOHBIE BHI3BIBATH BPOXKAEHHBIEC YPOICTBA.

Poct u pasButue pactenuii. OHTOreHe3 UBETKOBOIO pACTEHHUS: CTPOCHHE
CEMEHM, CTaIUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuiet u  cxeMbl: «®opMbl  Pa3MHOXKEHHS OpPraHu3MoB», «J[BoliHOE
OIUIOJJOTBOPEHUE Y ULBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHHE
pacteHui», «Jlenenne kinetku 6akrepuiny, « CTpoeHHE MOJOBBIX KIETOK», «CTpoeHUE



xpomocoMbl», «Knerounwsit muki», «Pemmukanms JHK», «Mwutos», «Menos»,
«IIpsamoe n HempsiMoe pa3BUTHEY», «['aMETOreHe3 y MJIEKONMUTAOIIMX U YEJIOBEKA,
«OCHOBHBIE CTaJUN OHTOT'€HE3AY.

O6opynoBanue: MHKPOCKOIL, MUKPOIIPENapaThl «CriepMaTo30ubl
MJIEKOIHUTAIOLIEr0», «SHIeKIeTka MieKkonurarouero», «KapuoknHe3 B KIETKax
KOpEIIIKA JTyKa», MarHUTHAasI MOJAeNb-anumKanus «Jlenenune knetkuw», moaens JHK,
MoJieTb MeTa(azHOW XPOMOCOMBI.

JlabopaTopHble U NpakTHYECKHE PAdOThI:

Jlabopatopnass pabora Ne 3. «HaOmiomeHue MuTOo3a B KJIETKaX KOHYHMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

Jlabopatopnas pabota Ne 4. «3yueHne cTpoeHUS MOJTOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTaxy.

Tema 6. HacsieAcTBEHHOCTh ¥ K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Victopus pa3BUTUS T€HETUKH. POb LIUTOJIOTHH U
SMOPHOJIOTUY B CTAHOBJICHWU TEHETHKHU. BKJag pocCHIICKUX U 3apyOeKHBIX yUEHBIX
B Pa3BUTHUE TCHETHKU. METObI TCHETHKHU (THOPUIOIOTMYECKUH, IIUTOTCHETHUECKUH,
MOJIEKYJISIPHO-TeHETHUYeCKUil). OCHOBHBIE TE€HETHYECKUE NOHATUA. ['eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3YyEMas B CXEMaX CKPEIINBAHUN.

3aKOHOMEpPHOCTU HAacjle0BaHUs IPU3HAKOB, yCTaHOBJIEHHbIE 1. MeHaenewm.
MonoruOpunHoe CKpemmBaHHE. 3aKOH €IUHO0Opa3us TUOpUIIOB  IMEPBOTO
nokoJieHus. [IpaBuino qOMUHHUpPOBaHMS. 3aKOH pacCICIUICHHUs] MPU3HAKOB. | 'nmnoresa
YuCTOTHI raMeT. [1oJTHOEe M HeMmoTHOE TOMUHUPOBAHUE.

JHuruOpuaHoe ckpenyBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAaHUS MPU3HAKOB.
[uroreHeTueckMe OCHOBbI JIUTHOPUIIHOTO CKpEHIMBaHUA. AHaIU3UpyOlIee
CKpemuBanue. Vcrnonp30BaHne aHAIM3UPYIOMIETO CKPEIIMBAHUA ISl ONPEACIICHUS
TeHOTHUIa 0COOU.

CuerieHHoe HacieaoBanue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HacJeJOBaHUIO TeHOB. HapylleHue cuernsieHrsi FeHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAas TEOPUSL HACIEACTBEHHOCTH. [ €eHETHUECKNE KapThI.

I'enetnka mosia. XpoOMOCOMHOE ONPEAEIEHHUE MOJIA. AYTOCOMBI W IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble M TreTeporaMmeTHble oOpranu3Mbl. HacnenoBanue
IPU3HAKOB, CLETVIEHHBIX C ITOJIOM.

N3menunBoCTh. Buabl M3MEHUMBOCTU: HEHACJEACTBEHHAS] W HACIIEICTBEHHAs.
Ponp  cpempl B HEHACIEACTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON M3MEHYMBOCTH. BapuallMOHHBIA psii U BapuallMOHHAs KpUBasl.
Hopwma peakiuu npusHaka. KonndecTBEHHbIE U KAYECTBEHHBIE IPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneactBenHasi, wiM TeHOTHNHMYECKasi, HW3MEHYMBOCTh. KomMOMHaTHMBHas
W3MEHYUBOCTh. Meilo3 M TOJOBOM MHpOLEecC — OCHOBA KOMOWHATUBHOM



M3MEHYUBOCTH. MyTalioHHas W3MEHUYMBOCTh. Knaccudukaius MyTaluii: TeHHBIE,
XpOMOCOMHbBIE, TeHOMHBIe. HacToTa W mpUYUHBl MyTauuid. MyTareHHble (aKTOPBI.
3aKOH TOMOJIOTHYECKUX PAIOB B HacieacTBeHHOM n3menunBocty H. Y. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wyenoBeka. Kapuorun uyenmoBeka. (OCHOBHBIE METOAbl T€HETHUKH
YyeJIOBEKa: T'€HEaJOTMYECKUM, OJIM3HEIOBBIM, ITMTOTCHETHYECKHUH, OMOXMMHYECKUH,
MOJIEKYJIIPHO-T€HETUYECKH. CoBpemMeHHOE OIIPEIEIICHUE IE€HOTHIIA:
ITOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUNUPOBAHHWE, B TOM YHUCJIE C MOMOIIBIO
[TI1P-ananu3a. HaciaemcTBenHble 3a00/ieBaHUs YeOBeKa: T'eHHBIC 00JIE3HHU, 00JIC3HU
c HACJIEICTBEHHOM MIPEAPACTIOJIOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HHU.
ComaTtnueckne ¢ TreHeparhuBHble MyTanuud. CTBOJOBBIE KJIETKH. [IpuHIUIIBL
3I0pOBOT0 00pasa *HU3HU, TUATHOCTUKU, MPOPUIAKTUKU U JICUCHUS T'€HETUYECKUX
OosiesHel. MeauKo-reHeTUYeCKoe KOHCYJIbTUpPOBaHKME. 3HAYCHUE MEIUIIMHCKOMN
T€HETUKHU B MPEAOTBPALIEHUH U JICUEHUN T€HETUYECKUX 3a00JI€BaHUN YEIOBEKA.

JleMoHcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupl u cxembl: « MOHOTHOPHUIHOE CKPEUIMBAHUE U €T0 IIUTOreHETUYeCKas
OCHOBa», «3aKOH PaCUICIJIEHUS U €ro HUTOT€HETHYECKass OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpuaHoe ckpemmBaHuey», «L{uTomornyeckue OCHOBBI AUTUOPUTHOTO
CKpeumBanusa», «Meno3», «B3anmonencTBue ajulelbHBIX T'€HOB», «l'eHeTnueckue
KapThl PAaCTEHHM, >KMBOTHBIX M 4YeNOBEKa», «['eHeTmka mona», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUIEHHOTO C Moiom», «KapuoTumel 4deioBeka W >KHUBOTHBIX),
«Bugpel m3menunBocTH», «MoaudukanmoHHas HW3MEHUYUMBOCTHY», «HacnenoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTalnoHHAsS U3MEHYHBOCTH.

O6opynoBanue: Moaenu-anmuMKaiuu  «MOHOTHOPUAHOE  CKpEIIUBAHUEY,
«HemonHoe  moMuHMpoBaHUe», «JlurnbpumgHoe ckpenBanuey», «llepexpéct
XpOMOCOM», MUKpPOCKON M MHUKporpemnapaT «/po3oduna» (Hopma, myTanuu Gopmsl
KPBUIBEB U OKPACKH Tena), repdapuii «I'opox moceBHOI».

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

Jlabopatopuass pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIbl HA TOTOBBIX MUKPOIpENapaTaxy.

JlabopatopHast pabora Ne 6. «M3yuenue monuduKaMOHHON H3MEHYMBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHON KPUBOW.

JlabopatopHast pabota No 7. «AHanu3 myTtanuil y apo3o¢puiabl Ha TOTOBBIX
MHKponpenapaTax».

[Ipaktuueckas padota Ne 2. «CocTaBiieHue U aHAIU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cenekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuusi Kak Hayka M TPOIECC. 3apOXKJICHHE CENEKIMU U JOMECTUKAIUS.
VYuenne H. 1. BaBunosa o 1neHTpax mNpoUCXOXKIACHUS U MHOTooOpasusi KyJIbTYPHBIX
pacTeHui. LIeHTpbl IpOUCXO0XKIAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoAa, IITAMM.

CoBpeMeHHbIE METOAbI CelIeKIIMU. MaccoBbIii U MHIMBHUIYaIbHBIA OTOOpHI B
CEJEKIIMM pPACTEHUW U KUBOTHBIX. OLEHKa »JKcTepbepa. bIM3KOpOICTBEHHOE
cKkpemuBanue — wuHOpumuHr. Yuctas mnuausg. CKpelIMBAaHHE YHUCTBIX JIUHUIL.
['ereposuc, wim rubpuaHas cuna. HepoacTBeHHOE CKpellMBaHWE — ayTOPHIMHT.
Otnanéunas rubpuauzanusa u e€ ycrexu. VICKycCTBEHHBIN MyTareHe3 U IMOJIyYeHHE
MTOJUIIONIOB. JJOCTHKEHNUS CENEKIINH PACTEHU, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHomoruss Kak OTpaciab NPOU3BOACTBA. ['€HHAs WHKEHEpHUs. OTalbl
co3nanua pekomOuHantHOM JIHK wu Tpancrennsix opranuzmoB. Kierounas
uxeHepus. Kierounsle KyiabTypbl. MUKpPOKIOHAJIBHOE PA3MHOXEHHE PACTEHUMU.
KiloHnpoBaHnue  BBICOKONPOAYKTHUBHBIX  CEJIIBCKOXO3AMCTBEHHBIX  OPraHU3MOB.
OkoJsornueckue u atudeckue npodseMel. [MO — renernuecku MoAMGUIMPOBAHHBIE
OpraHU3MBl.

JleMOHCTpauuu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. @. MBaHoB.

Tabmuubr u cxembl: Kapta «LleHTphl NPOUCXOXKIAEHUS W MHOrooOpaszus
KyJbTYPHBIX pacTeHuil», «llopoabl nqoMamHUX XKUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpuansanus», «Pabotel akagemuka M. @. lBaHoBay,
«lomunnonnus», «OOBEKTHl OWoTexHONMOTUM», «KieTouHble KyIbTYypHl W
KJIIOHHUpOBaHUE», «K KOHCTpyrnpoBaHHe U NEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJISKA TUIOAOB U KOPHEIJIONOB JTUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacTeHuii, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSI.

JlabopaTtopHble M mpaKkTHYecKHe PadoThbI:

Okckypcusi «OCHOBHBIE METOABl M JOCTHKEHUS CEJIEKIMM pAacTeHUll u
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, INIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO35SMUCTBO, JAOOPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO

LIEHTPA)».

11 KIIACC

Tema 1. DBo1IOIIUOHHAA OMOJIOTHS.

[Ipennochuiki BO3HUKHOBEHHS ABOJIOIMOHHOW TEOPUU. BOJIIOIMOHHAS
Teopus U €€ mMecTto B Ouosnoruu. BiusHue >BOJIIOIMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTHH U JPYTUX HaYK.

CBugerenbcTBa dBOIOMH. [lall€eOHTOJIOTHUECKHE:  MOCIEIOBATEIILHOCTD
MOSIBJICHUST BHJIOB B IMAJICOHTOJOTUYECKOW JICTONHMCH, TMEPEXOTHBIE (OPMEI.
buoreorpaduueckue: cxoacTBo u paznuuue ¢ayH u (Haop MaTEPUKOB U OCTPOBOB.



OMOpHONOTHYECKHEe: CXOJACTBA M PAa3lIW4yUsl SMOPHUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTMYHbBIE, AHAJIOTHYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAHU3MOB HACJICJICTBEHHOCTH U OCHOBHBIX METa0OJIMUYECKHX IyTeH Yy Bcex
OpraHU3MOB.

OpomounonHas Teopus Y. JlapBuna. Ilpeanochuiku  BO3HMKHOBEHUS
AapBUHMU3MA. JIBMKyIIME CHIBI SBOMIONMHM BHIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OrPaHUYECHHOCTH PECYPCOB, HEONpeneiNEéHHas W3MEHUYUBOCTD,
0opb0a 3a CyIIeCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomonu (CTO) u e€ 0OCHOBHbBIE TIOJIOKEHUS.

MukposBomtonus. [Tonynsuusa kak equHUIA BUIA U 3BOJIIOLIUH.

JBmkymue cuibl ((akTopbl) 3BOJIOLMK BUAOB B MpHUpoAE. MyTallMOHHBIHI
IpoLECcC U KOMOMHATUBHAS U3MEHUMBOCTb. IlonmynsiiiMoHHbIe BOJIHBI U Apei() reHoB.
N3omsauusa 1 MArpanus.

EctectBennbiii  oTOOp — HampaBigomuid  ¢aktop dBoionuu.  DopMeI
€CTECTBEHHOTO 0TOOpAa.

[IprcnocoO0aeHHOCT, OPraHu3MOB Kak pe3ylibTaT dBomonuu. [Ipumepsr
IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U HANOAJANTALNH.

Bun wu  BupooOpazoBanue. Kpurepunm  Buma.  OcHOBHblE  (OpPMBI
BUI000pa30BaHus: reorpapuueckoe, SK0JI0rHIecKoe.

MaxkposBomorsi.  PopMbl  3BOMIONUM:  (QUIIETHYECKasi, IUBEpPreHTHa,
KOHBEPIeHTHas, apauienbHas. HeoOpaTuMoCTh 3BOJIOLUN.

IIpoucxoxneHne OT HEeCHEeUUaIu3UpOBaHHBIX IpeAkoB. IIporpeccupyromas
crenuanu3anys. AJanTUBHAS paguanus.

JleMoHcTpaUu:

[Toprpetsr: K. JInnnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBepuios.

TaOmuupl 1 cxembl: «Pa3BUTHE OPraHMYECKOro Mupa Ha 3emiiey», «3apoAbllIu
MO3BOHOYHBIX )KMBOTHBIX», « ApXEONTEPUKC», «DPOpMBI OOPHOBI 3a CYLIECTBOBAHUEY,
«EctectBennsiii  0TO0p», «MHOrOOOpasue copToB pacTeHui», «MHoroobpasue
nopoJ KUBOTHBIX», «ITomynsum», «MyTannoHHas U3MEHYHUBOCTH,
«Apomopdoss», «Manoamanranuny», «OOmias nereHepauusy, «/IBmxyiue cuibl
sBosronny, «Kaprta-cxema Mapmipyta nytemectBus Y. JlapBuna», «bopbba 3a
cymectBoBanue»,  «lIpucnocobnmenHocts  opraHuzMoBy,  «l'eorpaduueckoe
BUI000pa30BaHue», « IKOJIOTHUECKOe BUA00Opa30BaHUEY.

O6opynoBaHMe: KOJUIEKIMSI HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKpPacKu, Ha0op
IUIOI0B U CEMsIH, KoJuleKIus «[Ipumepbl 3alUTHBIX IPUCIIOCOOJIEHNH Y )KMBOTHBIX»,
Mozienb «OCHOBHbIE HaNpaBlE€HUS SBOMIOLUN», 00bEMHas Mozenb «CTpoeHue
I'OJIOBHOT'O MO3ra IIO3BOHOYHBIX).



buoreorpaduyeckass kaprta wmupa, Koulekius «DOpMbI  COXPAHHOCTH
HCKOITA€MBbIX )KUBOTHBIX U PACTEHHI», MOJAeNb anmmunkanusa «llepekpéct xpomocomy,
BIIaKHbIE  mipenapatbl  «Pa3Butme  Hacekomoro», «Pa3zButHe — mArymkm»,
Mukponpenapar «Jpo3zoduna» (Hopma, MyTanuu GOpMbl KPbLUILEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BHUIOB TIO MOP(HOIOTHIECKOMY
KPUTEPHUIOY.

JlabopatopHas pabota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HHU HA 3emuie.

JloHay4yHbIE TIPEACTABIEHUS O 3apOXKICHUM KU3HU. HayuyHble TUIIOTE3BI
BO3HMKHOBEHHUs KU3HM Ha 3emie: abuoreHes M MaHCepMHus. XHUMHUYECKas
ABONIONMSA. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTraHWYECKHUX.
DKCIEpUMEHTAIBHOE TOATBEPKICHUE XUMHUUYECKON 3BOJIIONMUA. HaudanpHble 3Tamnsl
ouonorunueckor sBomonuu. ['mmoreza PHK-mupa. ®opmupoBanune MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE IPOTOKIECTKH. [lepBble KIETKH W KX HBOJIOLUA.
®opMHUpPOBaHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o spam M nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas spa U €€ MNEpHOIbl: KEMOPHUHCKUM,
OPJOBUKCKUH, CHITYPUUCKHN, IEBOHCKNW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so30¥1cKas 9pa U €€ IepUoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3olickas »3pa u €€ mnepuoApl: MNaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPONOT€HOBBIN.

XapakTepucTuKa KJIMMaTa M Te0JIOTMYECKUX mpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIMMA PACTUTENBHOTO M JKMBOTHOTO Mupa. ApomMopho3bl y pacTeHUH H
XKUBOTHBIX. [l0osiBIEHME, pacBET U BBIMUPAHUE TPYIIIl AKUBBIX OPraHU3MOB.

CucrteMa OpraHMYEeCKOTO MHpa KaK OTpakeHHe dBOJIOIUU. (OCHOBHBIE
CUCTEMATHYECKHUE IPYNIIbI OPraHU3MOB.

DBOJIIOLIMS YeJIOBEKa. AHTPOIOJOrUsl KaKk Hayka. Pa3BuTHhe mpeactaBieHUd o
MIPOUCXOXKJICHUH YejoBeka. Meroabpl wH3yudeHus aHTponoreHe3a. CxoiacTtBa H
pa3Iuyms 4es0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNE YEIOBEKa.

JBrokyiue cuibl (hakTopsl) anTponoreHesa. HacneacTBeHHas M3MEHUMBOCTD U
€CTECTBEHHbIN 0TOOpP. OOIIeCTBEHHBIM 00pa3 JKU3HU, U3TOTOBIICHUE OPYAHH Tpyaa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaguU U BETBHU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbid, YenoBek npsaMoxoasaini, YeloBek HeaHAEePTAIbCKUN, YET0BEK pa3yMHBbIM.
Haxonku uckonaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHUS, 00JACTh pacpOCTpaHEeHUs,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.



Yenoseueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BpPONEOUIHAs (€Bpa3uiickas),
HErpo-aBCTpaIonHas (3KBaTOpHaIbHAs), MOHIOJIOUAHAS (a3UaTCKO-aMEpPUKAHCKAas).
YepThl NPUCHOCOOIECHHOCTH TMPEICTABUTENCH YENOBEYECKUX pac K YCJIOBUSIM
cyliecTBoBanus. EnquHcTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. WU. Onapun, C. Mwmwmep, I'. IOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3nukHoBeHue ConaHEYHOUW cHUCTeMBbD», «Pa3Butue
OpraHu4eckoro  mmpa», «PacturenpHas  knetka», <«KuBOTHas  KJIETKay,
«IIpokapnotnueckass kierka», «COBpeMEHHass CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHYECKMX 4YepT CTPOCHHUS 4YeJIOBEKa U YeJIOBEKOOOpa3HBIX
00e3bsiH», « OCHOBHBIE MECTa MAJICOHTOJIOTHUYECKUX HAXOJO0K MPEAKOB COBPEMEHHOTO
yenoBekay, «JlpeBHenmue moam», «peBHue monn», «llepBbie COBpeMEHHBIE
ToaN», «HemoBedecKkue pacs.

O06opynoBaHue: MYJISIKA «IIpoucxoxnenue YEJI0BEKA» (OrocTHI
aBCTPAJIONMTEKA, MUTEKAHTPOIa, HEaHAEepTaabla, KPOMAHBOHIA), CIENKUA WIH
M300paXeHUs KaMEHHBIX OpyIui MEepBOOBITHOTO dYeloBeKa (KaMHHU-YOMIEPHI,
pyOuia, ckpebiia), reOXpOHOJIOrHYECKas Tabuna, KoJeKuus «Popmbl COXpaHHOCTH
MCKOITA€MBbIX JKUBOTHBIX U PACTCHUI.

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

[Ipaktiueckass pabora Ne 1. «M3yueHue MCKOMAeMbIX OCTATKOB PACTEHUU H
KUBOTHBIX B KOJUICKLIUSAX).

OKcKkypeusi «OBOJIIOLMSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUEeCKUN My3eil).

Tema 3. Opranu3Mbl 1 OKPYKAKOLIAs cpeaa.

DKoOJIOTHsI KaK HayKa. 3a/ladyd M pasliesibl 3KOJOruu. MeTosbl 3KOJIOTHYECKUX
HCCIIENOBAHNM. DKOJIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0o0MTaHHS OpraHU3MOB: BOJHAs, HA3€MHO-BO3IyIlIHAs, I[OYBEHHAs,
BHYTPUOpPraHU3MEHHAs.

Okosnoruueckue Qaktopel. Kiaccupukanus sKoJorH4YecKHX  (PaKTOpOB:
abuoTnueckre, OWMOTUYECKWE W aHTpomoreHHsle. JlefcTBHE SKOJOTHYECKUX
(aKkTOpOB HA OPTaHU3MBI.

AbGunotnyeckue (hakTopbl: CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[IpucniocoOnenust  OpraHu3MOB K  JIEHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buosiornueckne puTMBl.

buotnueckue ¢aktopsl. Buabl OMOTHYECKUX B3aWMOJICUCTBUN: KOHKYPEHIIUS,
XMILHUYECTBO, cUMOMO3 U ero ¢Qopmsl. IlapazutusMm, koomepauusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAxXJEOHMYECTBO). AMEHCAIN3M, HEUTpaINU3M.



3HaueHue OMOTHMYECKHX B3aHUMOJCHCTBUI MMl CYIIECTBOBAaHHUS OPTaHHW3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE  XapaKTepUCTUKH  momyssiuu. OCHOBHBIE — IOKa3aTesH
HOMYJIAUUU: YHCICHHOCTb, IUIOTHOCTh, POXJa€MOCTh, CMEPTHOCTh, MPHUPOCT,
MHUrpanys. JJuHaMuka YuCIeHHOCTH MOMYJISALNN U €€ peryJisiius.

JleMoHcTpanuu:

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

Tabmuuer u cxemsbl: kapta «IIpupomusie 30HBI 3emun», «Cpenbl OOHTaHUS
opranuzMoB», «®Dotonepuomuzm», «llomymsamum», «3aKOHOMEPHOCTH  POCTa
YHCIICHHOCTHU MOIMYJISAUN UH(DY30pUH-Ty penbKny, «Ilumiesbie nemnm.

JlabopaTopHbie M mpaKkTHYecKHe PadoThI:

Jlabopatopuast pabora Ne 3. «Mopdomornueckine 0COOEHHOCTH PacTeHUH W3
pa3HBIX MECT OOUTAHUS.

JIaGopatopnas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB

KOJIeyCay.
[Ipaktueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSILMNA Pa3HBIX BUIOB
pacTeHun».
Tema 4. CooO1ecTBa ¥ IK0JIOrHYECKHE CHCTEMBI.
Coo0OuiecTBo opraHu3MoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHJOBas,

MPOCTPAHCTBEHHAsI, Tpoduyeckas (numeBas). Buapl-nomunantel. CBsizu B
ouoreHo3se.

Okosoruueckre cucrembl (3kocuctemsbl). [lonsitue 00 dKkocucreme U
ouoreorieHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTHI ~ 3KOCHCTEMbBI:  MPOAYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelIECTB M MOTOK SHEPIHMH B 3KOCHCTEME.
Tpoduueckue (nuuieBsie) ypoBHU 3kocucTeMbl. [lumessie nenu u cetu. OCHOBHBIC
MOKa3aTelan »HKOCHUCTEMBbI: Ouomacca, NPOAYKIHMS. IKOJOTHYECKHE MUPAMMIBI:
MPOIYKIUHU, YHUCICHHOCTH, Ouomacchl. CBOWMCTBA 3KOCUCTEM: YCTOWYUBOCTD,
camoperysanus, pazsutue. Cykueccus.

[IpuponaHbie 3KOCUCTEMBI. DKOCHUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO MIIH
HIMPOKOJIMCTBEHHOTO JIECa.

AHTPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBI. YpOO03KOCHUCTEMBI.
buonoruyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpaszue kak (daktop ycrounBoctu sKocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO Pa3HO0Opasus Ha 3emIie.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['paHuipl, cocTaB u CTPyKTypa
ouocdeprl. Kuoe BemectBo u ero GyHkiud. OcobeHHOCTH Ounocdepsl Kak
rJ100anbHOM dKocUcTeMbl. JlMHaMuU4eckoe paBHOBecME U oOpaTHasi CBs3b B
ouocdepe.



KpyroBopoThbl BemiecTB M OMOT€OXHMMHUYECKHE LUKIBI 3JIEMEHTOB (yriiepoja,
a30Ta). 30HATBHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3emnn. AHTpPONOreHHbIE W3MEHEHUs B Omocdepe.
I'moGanpHbIE HKOJOTUYECKUE TTPOOIJIEMBI.

CocymiectBoBanue npupojbl U venoBedecTBa. CoxpaHeHue OnopazHooOpazus
KaK OCHOBa YCTOMUMBOCTH Ouocdepbl. OCHOBa pPalMOHAIBHOTO YIPaBICHUS
IPUPOIHBIMH pEeCypcaMu U UX HCHOJb30BaHHUE. JlOCTH)KEHHUS OMOJIOTMU U OXpaHa
MIPUPOJIBL.

JdeMoHcTpanuu:

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

Tabmumsr u cxemsl: «lIumeBbie nenu», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpupoansie coobmectBa», «llenmn mnuTaHus», «IKOJOTHYECKAsT MTUPAMUIAN,
«buocdepa u ydenoBek», «IKOCUCTEMA MIUPOKOIMCTBEHHOTO JIiECay, «IKOCHCTEMA
XBOMHOTO jiecay, «bnorneHnos BOJIOEMAY, «ATpOIIEHO3Y, «IIpumepHbie
AHTPOIOTCHHBIE BO3JCUCTBUSA Ha NMPUPONY», «BakHENIIME NCTOYHUKHU 3arps3HEHUS
BO3[yXa U TPYHTOBBIX BOja», «[louBa — BaxHeimas cocrtapistomas Ouocheps»,
«®DakTtopsl Aerpanauuu nousy, «llapaukossiit 3¢ dekT», « PakTOpbI paTuOAKTUBHOTO
3arpsisHeHust  Ouocdepny, «OO6mas cTpykTtypa Ouocheps», «PacmpocTpaHeHue
KU3HU B Ouocdepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriepoaa B
ouocdeper», «KpyroBopot a3ora B mpupojie.

Ob6opynoBanue: Mojenb-ammnkanus «Tunuunaeie OUOIEHO3B», TrepOapHii
«PactutenbHble co00IIeCTBa», KOJUIeKIMU «buoineHo3y», «Bpenutenn BakHEHITHX
CEJIbCKOXO3SIUCTBEHHBIX KYJbTYP», TepOapuu M KOJUIEKIUU PACTEHUN U KMBOTHBIX,
IPUHAJIEKAIINE K Pa3HbIM AKOJIOTMYECKUM TpyIaM ofHoro Buaa, KpacHas kHura
Poccuiickoit @eneparun, n300pakeHUs] OXpaHIAEMbIX BUJIOB PACTCHUM U KUBOTHBIX.



[INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHA  [TPOI'PAMMLBI 11O
BMOJIOI'MN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHUIA

Cornacio ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHUS K pe3yibTaTaM
OCBOCHHS 00YYaIOMUMUCS TIPOTPaMM CPEIHET0 00Iero o0pa3oBaHus: JMYHOCTHBIM,
METaNpeIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType NMYHOCTHBIX PE3YJbTAaTOB OCBOCHUS Mpenmera «buojorus»
BBIJICJICHBI CIICAYIONINE COCTABISIONINE: OCO3HAHWE OOYYAIOUIMMUCS POCCHUUCKON
rPaXJaHCKOM MJCHTUYHOCTU — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEICIICHUIO, Hallnyue MOTHUBAIIIU K O0y4CHHIO ounosoruu,
L[EJICHANIPABJIICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HCTOPUYECKUX TPAAUIMN pa3BUTUS OHOJIOTHUECKOTO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBAaTHCS B CBOEH
JNEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  O0pa30BaHUs, HAJIUYHUE  OKOJOTUYECKOTO  MPABOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pEe3yJIbTaThl OCBOEHHUS MNpenmeTra «buosorus» HOCTHrarTCs B
CAMHCTBE Yy4YeOHONW ¥ BOCIUTATEIBHOW JESITEILHOCTH B COOTBETCTBUH C
TPAJUIMOHHBIMU POCCUMCKMMHU COLMOKYJIbTYPHBIMU, UCTOPUYECKHMHU U JTyXOBHO-
HPaBCTBCHHBIMU I[EHHOCTSIMHU, TPUHSITHIMA B OOINECTBE MpaBWIAMU W HOPMaMH
MOBEJECHUSI U CIOCOOCTBYIOT MpoOLEccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS H
CaMOpa3BUTHsA, PA3BUTHSI BHYTPEHHEU MO3ULNH JIMYHOCTHU, MATPUOTHU3MA, YBAKECHHS
K 3aKOHY WM NIPaBOINOPSAJKY, YEJIOBEKY TpyAa W CTapLIEMy IMOKOJIEHUIO, B3aMMHOIO
YBaXEHUS, OEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEAUI0O W TPAJAHIIHSIM
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuiickon Penepauuu, Tpupoiec U OKPYKarOUIEH
cpene.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUs yueOHOro npeamera «buonorus» AomKHBI
OTpakaTb TOTOBHOCTh W  CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMHPOBAHHONW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllUW,  TO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUN,  COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHMCKOTO 0O0IlecTBa, pPACIIMPEHUE >KU3HEHHOTO
ONbITa WU OMbITA ACATEIBHOCTA B IPOLECCE PEaM3ally OCHOBHBIX HAITPaBJICHUU
BOCHIMTATEJILHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKJAHCKON MO3ULKMU OOYYAIOLIErocsl KaKk aKTUBHOIO U

OTBETCTBEHHOTO 4JIEHa POCCUIMCKOTO OOIECTBA;



OCO3HaHWE CBOMX KOHCTHUTYIIMOHHBIX MPaB W 00s3aHHOCTEH, YBa)KCHHE 3aKOHA
Y MPABONOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOU AESITEIBHOCTH MPHU CO3JaHUU yIEeOHBIX
MIPOCKTOB, PEIIEHHMH Yy4eOHBIX M  I[IO3HABATENIbHBIX  3a/lay, BbIIIOJIHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEATh COOCTBEHHYIO MO3HUITUIO TIO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU B OOBICHSATH €€;

YMEHUE YUYUTHIBATh B CBOUX JCHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMU yOEKIEHUSMU, KYJIbTYPHBIMU IEHHOCTSIMU U
COLMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W  HUCCJIENOBATEIbCKUX  33/ad, YBaKUTEIHLHOTO
OTHOLIEHUSI K MHEHHMIO OIIMOHEHTOB IMpPU OOCYXKIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JESATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKOW HIAECHTUYHOCTH, MATPUOTHU3MA,
YBAKEHHS K CBOEMY HapoOJly, 4YyBCTBAa OTBETCTBEHHOCTH Iepell PoauHoM, ropaocTu 3a
CBOM Kpau, CBOK PoauHy, CBOM $3bIK W KyJbTYpy, IIPOLLIOE U HACTOAIIEE
MHOT'OHAIlMOHAaJIBbHOIr0 Hapoaa Poceny;

LIEHHOCTHOE OTHOILIEHUE K MPHUPOJHOMY HACICIUI0 W NMaMSATHHUKAM IPUPOIBI,
NOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaYeHUs1 OUOJIOTUU B TIO3HAHUU 3aKOHOB MPUPO/IbI, B AKU3HU
YeJI0BEKa M COBPEMEHHOTO 00IIEeCTBA;

uneiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CHyXeHHio W 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEJCHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAMUTEISAM, CO3JAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHITUSA HUEHHOCTEN CEMEVMHOM KU3HU B COOTBETCTBUM C TPAAULUSIMU
HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHPY, BKIIOYAs AICTETHKY ObITa, HAy4HOrO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIIECHU;



MMOHUMAaHUE YMOIMOHATBLHOTO BO3AEHCTBUS )KUBOM MPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHUIO B Pa3HbIX BHUIAX MCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOU JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUA, (GOPMHMPOBAHMS KYJIBTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0JIaronoJIy4Yns:

MOHMMAaHHE U peaNn3alus 30pOBOT0O U 0€30MacHOr0 00pasa KU3HU (310pPOBOE
MUTaHue, COOJI0/ICHNE TUTHCHNYECKUX MPABWII U HOPM, COATaHCUPOBAHHBIA PEXKHUM
3aHATUM W OTHObIXa, peryisipHas (u3uyeckas aKTUBHOCTh), OepexHoro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MYECKOMY H
NICUXUYECKOMY 370POBBIO;

MMOHMMAHUE [IEHHOCTH TMpaBUJ HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOT0 MOBEICHHS B CUTYAIIHUSIX, YTPOKAIOIINX 3/I0POBBIO U )KU3HU JTIOJICH;

OCO3HaHWE MOCIEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTpeOdseHus
AJIKOTOJIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

FOTOBHOCTb K aKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOM H COLMAIIbHOU
HaIpPaBJIECHHOCTH, CIIOCOOHOCTh WHMIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBIIIOJIHATD TaKyI0 JAEATEIbHOCTD;

MHTEpPEC K Pa3uyHbIM cdepaMm NpodeCcCHOHANTBHON ACATEIBHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccun U peaJru30BbIBATH
COOCTBEHHbIE KU3HEHHbIC TIIaHbL;

FOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO M C€aMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH KU3HH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

AKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIEC KAaK UCTOYHUKY KU3HH
Ha 3eMJie, OCHOBE €€ CylIECTBOBAHUS;

NOBBIIICEHUE YPOBHS JKOJOTMYECKOM KYJIbTYypbl: TMPUOOpPETEHHE ONbITA
IJIAHUPOBAHMS TTOCTYKOB M OLIEHKHU X BO3MOXHBIX MOCIEICTBUH JJIsl OKPYIKArOLIEH
Cpelbl;

OCO3HAHHWE TJIOOATBHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM W MyTed HX
pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MpUoOpeTaeMble MPU U3YYEHUH OMOJOTUM 3HAHUS
M yMEHHS TpU  pEHIeHHH  npoOjieM, CBSA3aHHBIX C  palUOHAIBHBIM
MIPUPOIOTIOIB30BaHUEM (COOTIOICHIE TIPABIIT TIOBEICHUS B TIPUPOJIC, HATIPABICHHBIX
Ha COXpaHEHHE PAaBHOBECHS B 9KOCUCTEMAaX, OXpaHy BHUJIOB, SKOCUCTEM, OMochephl);

AKTUBHOE HEIPUATHE JEMCTBUM, MPUHOCIIIAX BPEI OKPYKAIOILIEH MPUPOTHOU
cpelne, yMEHUE NIPOrHO3UMPOBATh HEOJArONMPHUATHBIE AIKOJIOTMYECKUE MOCIEICTBUS
IPEAIPUHUMAEMBIX IEUCTBUN U IIPEAOTBPAIIATh UX;



HaJIMYUEe Pa3BUTOTO AKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTMYECKOM KYJIbTYPHI,
OTBITA JIEATEIIBHOCTH SKOJIOTHYECKOW HAMPaBICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS
VMU B MI03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIIBHON MPAKTUKE, TOTOBHOCTH K
YYaCTUIO B IPAKTUYECKOMN AEATEIHLHOCTH SKOJIOTUUYECKOW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKWA, OCHOBAHHOTO Ha IHAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3IKOBOM W YMTATEJIbCKOW KYJbTYphl KaK CpEICTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUSI MUPA;

MOHMMaHue crenuduku OWOJOTMM KaK HayKd, OCO3HaHWS €€ poJid B
(GbOpMHUpPOBaHUM PAIMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IEITOCTHOTO
IpeACTaBiIeHUs] 00 OKPYKAIoIIeM MHpE KaK O €IWHCTBE NIPHUPOJIbI, 4YelOBEeKa U
oO1iecTBa, B TO3HAHWM TIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpodJieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOSXKIIEHHOCTh B 3HAYMMOCTH OWOJOTUM JJII COBPEMEHHOW ITUBUJIU3AIINH:
oOecrieueHrss HOBOTO YPOBHS PAa3BUTHS MEAWIMHBI, CO3/IaHUE TIEPCIIEKTUBHBIX
OMOTEXHOJIOTHH, CTIOCOOHBIX peliaTh pecypcHbIe TPOOJIEeMbl PA3BUTHS YE€JIOBEUECTRA,
MOMCKAa MYyTEH BbIXOJIa M3 TVIOOAJTBHBIX DKOJOTHYECKHX MPOOJIeM U OOecreueHUs
1epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATIBHOMY HMCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIydEHWH OWMOJOTMYECKUX 3HAHUM B  IEISIX
MOBBIIIEHUS OOIIEH KYJIbTYphl, €CTECTBEHHO-HAYyYHON T'PaMOTHOCTH, KaK COCTaBHOM
yacTy (yHKIIMOHAIBHON IPaMOTHOCTH O0ydJaromuxcs, GopMupyeMon Mpu U3y4eHuu
OMOJIOTHH;

MMOHMMAHUE CYLIHOCTU METOJIOB IMO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM WCIOJIb30BaTh IOJIydyaeMble 3HaHMS JUIsS aHalud3a |
OOBSICHEHUS SIBICHUNM OKPYXKAIOIIEr0 MHUpa U MPOUCXOAANIMX B HEM HM3MCHCHUH,
yMEHUE Jenarh OOOCHOBAaHHBIC 3aKIIOYEHUS HA OCHOBE HAy4yHBIX (aKTOB U
MMEIOLIUXCS JAHHBIX C LEJIbI0 MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHOJOTMYECKHE 3HAHUSA I
penieHus MpoojieM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHWE IIEHHOCTHM HAY4YHOW JESTEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa30BaHHUIO |
caM0oOOpa30BaHMIO, K AaKTUBHOMY TMOJyYCHHIO HOBBIX 3HAHUM 1O OHOJIOTHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTIMU.

METANPEAMETHBIE PE3YJIBTATBI



MeramnpeaMeTHbIe PE3yJIbTaThl OCBOSHUS y4eOHOTO mpemMera «buosorusy»
BKJIFOYAIOT: 3HAYUMBbIe 711  (POPMHUPOBAHUS MHUPOBO33PEHUS  OOYJAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEeHAYYHBIC TOHSTHS, OTPaKAIOIINE
I[EJIOCTHOCTh HAYYHOW KApTUHBI MHUpa H cCHenudUuKy METOJ0B IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sSBJICHUE, IMPOIIECC,
CUCTEMa, HAy4YHBIM (DAaKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIeI0BaHNe, HAO0IeHnEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC
y4yeOHbIe  JedcTBUS  (MMO3HABaTENIbHbIC, KOMMYHHKATUBHBIC, PETYJSTUBHBIC),
obecnieynBarone (GpopmupoBaHue (QyHKIIMOHATBHOW TPAMOTHOCTH M COITMATIBLHOMN
KOMIIETEHIIUK  OOYYaloIIMXCs, CIIOCOOHOCTh  OOy4YalolUXCsS  HMCIIOJIb30BaTh
OCBOCHHBIC MEXIHUCIMIUIMHAPHBIC, MUPOBO33PEHUYCCKNE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIe ICHCTBUS B TTIO3HABATEIILHON U COIIMAIIBHON MTPAKTHKE.

MertanpenMeTHbIe pPe3yabTaThl OCBOSHMSI MPOTPaMMbl CPEIHETro  OOIIero
00pa3oBaHUsl TOJKHBI OTPAXKATh:

OBaanenne YHHBEPCATbHBIMH yueOHBIMU NMO3HABATEJbLHBIMHA
JeHUCTBUSAMMU:

1) 6a30Bble JJOrHUYecKHe JeHCTBUSA:

CaMOCTOSITEIIEHO dhopMynHpoBaTh " aKTyaJIu3uPOBATh npobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIK30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTHYECKOTO MBITUICHUS
(amanm3a, cuHTE3a, CpaBHEHMUsI, KiacCUUKAIMU, 0000IIEHUS), PACKPHIBATH CMBICI
OMOJIOTHYECKUX TOHATUM (BBIJACIATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH TOHATHUSIMM);

OTpENeNATh e JEeATCIIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACITCIBHOCTH C TIOCTABICHHBIMU TETISIMU;

UCIIOJIH30BaTh OMOJIOTUYECKUE TIOHSTHS ISl OOBSICHEHUS (PAKTOB W SIBJICHHMA
YKUBOU IIPUPOIBIL;

CTPOHUThH JIOTHYECKHE PACCYXXJIEeHUS (MHAYKTUBHBIC, JEAyKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTpUBAEMBIX
SBJICHHSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MPUMEHSATHh CXEMHO-MOJICIIbHBIE CPENICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBSI3¢M M OTHOIICHUH B U3y4aeMbIX OHOJOTHYECKHMX OOBEKTax, a TaKke
IPOTUBOPEYMI PA3HOTO POJa, BBIABICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
HCTOYHHUKAX;

pa3pabaThiBaTh TUIAaH pEHICHUS TPOOJEMBbI ¢ Y4ETOM aHaiu3a HMMEIOITUXCS
MaTepUAIIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,



KOOPJIMHUPOBATH U BBITIOHSITH pa0OTy B YCIOBUAX PEATHHOTO, BUPTYATHHOTO H
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINICHNE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJIETh HAaBBIKAMHU Y4YEOHO-MCCIIEAOBATEIHCKON U MPOCKTHON EesATEITHHOCTH,
HaBBIKAMHM  paspelnieHusi  mnpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOWCKY METOJOB PEIICHUS] NMPAKTUYSCKUX 3a7ad, MPUMEHEHUIO
pa3IMYHBIX METOIOB MO3HAHUS;

MCTIOJb30BaTh PA3IUYHbBIC BUIBI JEATEIBHOCTH IO MOTYYSHHIO HOBOTO 3HAHMS,
€r0 MHTEPIIPETAINH, TPEOOPA30BAHUIO M IPUMEHEHHUIO B YUEOHBIX CUTYAIUsIX, B TOM
YHCJIC PU CO3AAHUH YUECOHBIX M COIUAIBHBIX MPOCKTOB,;

(GbopMHUpPOBAaTh HAYYHBIA TUI MBIINUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJOTUCH,
KITFOYEBBIMH MOHATUSAMHI H METO/IAMU;

CTaBUTh M (GOPMYyIHMPOBATh COOCTBEHHBIE 3a7aud B 00pa30BATEIHHON
JESATETLHOCTH U KU3HCHHBIX CUTYAIIUSX;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3W W aKTyalW3upoBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ peIeHus, HaXOAUTh apTYMEHTHI JIJIs JOKa3aTeIhCTBA CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPhl K KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOJyUYEHHBIC B XOJIC PEIICHUS 3a/1a4l PE3yJIbTaThl, KPUTHICCKH
OIICHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN TIOUCK TEpeHOca CPEeICTB U CIOCOOOB
JACUCTBHS B MPOPECCHOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUA B IO3HABATEIBHYID W MPAKTUYECKYIO OOJIACTH
KU3ZHENICATCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001aCcTeH;

BBIIBUTATh HOBBIC WJEW, MpEAJiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOIEMBI U 337a49H, IOy CKAIONINE aJTbTePHATUBHBIC PEIICHUSI.

3) padora ¢ unpopmanueii:

OPUEHTHUPOBATLCSA B PA3JIMYHBIX MCTOYHHKAX WHGOpMAIUHU (TEKCTE Y4eOHOTO
MocoOus, HAyYHO-TIOMYJISIPHOW  JHUTEpaTrype, OHOJOTHYECKHX  CJIOBapsAX W
CIPaBOYHHMKAX, KOMITBIOTEPHBIX Oa3ax [aHHBIX, B VIHTepHeTe), aHaIu3UpOBAThH
MHGPOPMAITUIO PA3IUYHBIX BHIOB U (POPM TpECTaBICHUS, KPUTUIECKH OIICHUBAThH €€
JIOCTOBEPHOCTH Ml HEPOTHUBOPEUNBOCTH;

(dbopMyTUpOBaTh 3aMpPOChl U MPUMEHATHh PA3IMYHBIE METOMNBI MPHU TIOWCKE U
oTObope Ouosioruueckod MHOOpMaIMKM, HEOOXOAUMOM Il BBHIMOJHEHUS Y4eOHBIX
3ajady;



npuoOpeTaTh OMBIT HCMOJL30BaHUS  HWH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPy AKTUBHOTO HCIOJIL30BAHUS PA3TUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  MpeacTaBlIEHUs
ouosiorndeckor uHbopMaIUu (CXeMbl, rpadUKu, JUarpaMMbl, TaOIUIbI, PUCYHKU U
pyroe);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KA4eCTBE CpeAcTBa mpu pabore ¢
Oouosiorndecko  uHpOpMAIMeNd: NOPUMEHATh XUMHUYECKHE, (GUBHUYECKHE |
MaTEMaTUYECKUE 3HAKM M CHUMBOJIbI, (opMyibl, abOpeBUATypy, HOMEHKJIATypy,
UCII0JIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI HH(YOpMAIUU, HHOOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

OByaieHUe YHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) oOmenne:

OCYIIECTBISITh KOMMYHHKAIIUN BO BCeX cepax KU3HU, aKTUBHO YIaCTBOBATH B
Uanore WM AUCKYCCHUU IO CYIIECTBY OOCyXmaemod Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHTEIHLHO BBITIOJIHCHHS TIPEJIaracMoiu
3a/layd, YYMTHIBATb MHTEPECHl U COIIACOBAHHOCTH MO3UIMH JPYTUX YYaCTHUKOB
JManora Wil JUCKyCCUN);

pacmo3HaBaTh HEBepOaJbHBIC CpPEICTBA OOIIEHWS, TIOHMMATh 3HAYCHHE
COIMAJTBHBIX 3HAKOB, MPEMOCHUTIOK BO3SHUKHOBEHMSI KOH(MIUKTHBIX CUTYAIlHi, YMETh
CMAr4aTh KOH(QIUKTHI U BECTH MEPETOBOPHI;

BJQJIETh PA3JIUYHBIMU CIIOCOOaMHM OOUIEHUS W B3aWMOJCHCTBHUSA, MOHUMATh
HaMEpEeHUs APYTUX JIIOJIEH, TPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOECeTHUKY U
B KOPPEKTHOI opme popMyIupOBaTh CBOM BO3PAKECHHUS,;

pPa3BEPHYTO M JIOTUYHO H3J1aratb CBOKO TOYKY 3PEHHUS C HCIOJIh30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

MOHUMAaTh M HCIOJH30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaTbHOU
paboThI TIpH pelIeHUU OMOJIOTHUUECKON MPOoOIeMbI, 000OCHOBBIBATh HEOOXOIUMOCTh
MIPUMEHEHUS TPYIITOBLIX (POPM B3aMMOICHCTBHSI PU PENICHUH YIeOHOW 3a/1a4u;

BbIOMpATh TEMATUKy M METOAbl COBMECTHBIX JAEUCTBUI € Yy4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YjieHa KOJUIEKTUBA;

MpUHUMATh  I[€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBATH M
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBIATh IUUIAH JICWCTBHM,
pacupenensaTb poid € Y4YETOM MHEHUM YYacTHUKOB, OOCYX AaThb pE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOET0 BKJIAJIa U KAXKJIOT0 YYAaCTHHUKA KOMaHbl B OOIIMIA
pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;



[pejjiaraTb HOBBIE MPOEKTHI, OLIEHUBAaTh HWJAEU C [O3ULHUH HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJATh TMO3UTUBHOE CTPATErMUYECKOE IOBEAEHUE B  Pa3IMYHBIX
CUTYAIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBJiageHne YHHBEPCAIbHBIMU PeryJasiTUBHBIMHU AeCTBUAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS I BBISIBICHUS MPOOJIEM U UX PELICHHS
B KU3HEHHBIX M YYEOHBIX CUTYaLIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIeBblE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHUCTBUSX M IOCTYIIKax IO OTHOLIEHHUIO K >KMBOM MHPHUPOJE,
CBOEMY 370POBBIO U 3I0POBBIO OKPYIKAIOIIMX;

CaMOCTOSATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTb, BBISBIATH
mpoOJieMbl, CTaBUTh U (HOPMyIMpOBaTH COOCTBEHHBIC 3a7ayd B 00pa3oBaTebHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PeUICHHs MPOOJIEMBbI ¢ YUETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATMIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OLICHHUBATH MPHUOOPETEHHBIN OTIBIT;

CIoCOOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO IMPOKON SPYIUIIMN B Pa3HBIX
00JacTsAX 3HAHUW, MOCTOSIHHO TMOBBIIIATH CBOM 0Opa30BaTENbHBIM M KyJIbTYPHBIH
YPOBEHb.

2) CAaMOKOHTPOJIb:

7aBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIa/IeTh HaBbIKAMU MO3HABATEIbHON pediekcun Kak OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM M  MBICIUTEIBHBIX IPOLECCOB, MX PE3yJbTaTOB M OCHOBAaHUH,
UCIIONIb30BaTh MPHUEMBI peQIeKCHMH Il OLIEHKH CHUTyallud, BBIOOpa BEPHOTO
peLIeHus;

yMETh OLEHHMBaTh PUCKM M CBOEBPEMEHHO IMPUHHUMATh PEIICHUS [0 HX
CHIKEHHUIO;

[IPUHUMATh MOTHUBBI M apryMEHThl JPYTHX T[pU AHAIN3E PE3YJIbTATOB
NEeSATENbHOCTH;

3) npuHsATHE Ce0H U APYTrHUX:

IPUHUMATh Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHMMATh MOTHBBl W apryMEHTbl JpPYrMX [pU aHaJIu3€ pPE3yJbTaTOB
NEeSATENbHOCTH;



MIPU3HABATh CBOE MPABO U NPABO JPYTMX HA OLINOKHU;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP € TTO3UIMH IPYTOTO YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarthl ocBoeHuss nporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT creruduyeckue s yueOHoro npenmera «buosorus»
HAy4YHbIC 3HAHMs, YMEHHUS U CHOCOOBI JACHCTBHI 1O OCBOEHHUIO, MHTEPIPETALMU U
npeoOpa3OBaHUI0 3HAHUN, BUJABI JIEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YYEOHBIX CHUTYyallMsIX, a TaKXe B pealbHbIX
KU3HEHHBIX CHUTyallUsX, CBA3aHHBIX ¢ Ouosorueir. B mnporpamme mnpeamMeTHbie
pe3yJbTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenmeTHbie pe3yabTaThl OCBOCHHA yuyeOHOro mnpenmera «buomnorus» ¢ 10
Kjlacce TOJKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIK OMOJIOTMH B CUCTEME HAYyYHOTO
3HAHUS €CTECTBEHHBIX HAYK, B (POPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA U HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATIHHONW TPAMOTHOCTH 4Y€JOBEKa
IUIS peIleHUs KU3HEHHBIX 33/1a4;

yMEHUE paCKpbIBaTh COJIEP)KAHUE OHOJIOTMUECKMX TEPMHHOB W TMOHSTHM:
KW3Hb, KJIETKAa, OpraHu3M, MeTa0oin3M (0OMEH BEIIeCTB W IMPEBpaIlleHUE SHEPTUn),
romMeoctaz  (camMoperyisnus), ypOBHEBas  OpraHM3alusi  HKUBBIX  CHUCTEM,
CaMOBOCITPOU3BeIeHNE (PETPOIyKIIUs), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3aratb OWOJOTHYEeCKWe Teopuu (KJIETOYHAs, XpPOMOCOMHas,
MYTAaIlMOHHAsI, [IEHTpajbHasl OrMa MOJIEKYJISIpHOM Onosorun), 3akonsl (I'. Mennens,
T. Moprana, H. WM. BaBunoBa) um yueHus (0 IEHTpaXx MHOrooopasus u
MIPOUCXOXKJICHUS KyIbTypHbIX pactenuit H. 1. BaBunoBa), onpenensars rpaHuilbl UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BJaJIeTh METOJaMU HAyYHOI'O MO3HAHWA B OWOJIOTMM: HAOJIOIEHUE U
OMKCAHWE >KUBBIX CHUCTEM, IPOIECCOB M SBJIEHUM, OpraHu3alMs M IPOBEJICHUE
OMOJIOTMYECKOr0 IKCHEPUMEHTA, BBIJBUKEHHE THUIOTE3bl, BBIABICHUE 3aBUCUMOCTHU
MEXIy HCCIEIYyeMbIMU BEIMYMHAMHU, OOBICHEHHE IOJYYCHHBIX pPE3yJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYUYHBIX MOHITHI, TEOPUN M 3aKOHOB, YMEHHE JIEaTh BHIBOABI HA
OCHOBAHMH MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
mpoleccoB: OOMEHa BEIIEeCTB M MPEBpAIICHHUS IHEPruH B KiETKe, (OTOCHHTE3a,
IUTACTUYECKOTO W HHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MMHTO3a, Meilo3a,



OTUIOAOTBOPEHUS,  PA3MHOXKCHHS, HWHAWNBUAYATLHOTO  Pa3BUTHS  OpraHU3Ma
(oHTOTECHE3);

yMEHUE TPUMEHATHh TOJYyYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX
MPOLIECCOB W SIBJICHUM, JJIA MPUHATHUS NPAKTUUECKUX PEIICHUNW B TOBCEIHEBHOU
KU3HU C LeNpl0 olecreueHuss O€30MacHOCTH CBOETO 3J0POBbS M 3/I0POBbS
OKpYKaIOIIMX JIIOJIeH, COONIIOIEHNsT HOPM TPAMOTHOTO TOBEJIEHUS B OKpY:Karolien
OPUPOIHON cpede, MOHMMaHHE HEOOXOIUMOCTH WCIOJIb30BAHUSA JOCTHKEHHM
COBpEMEHHOM ouonoruu u OMOTEXHOIOTHIA ISt paIroHaIbLHOTO
MPUPOIOTIONB30BAHUS;

yMEHUE pelliaTh dJIEMEHTapHbIe TEHETUYECKUE 3a/1a4l HA MOHO- U TUTHOpUIHOE
CKpEIlMBaHUE, CIEIUICHHOE HACJIeJJOBAHHE, COCTABJIATH CXEMbl MOHOTHOPUIHOTO
CKpEIMBAHUSA JUIs MIPeICKa3aHusl HACIEAOBAHUS IPU3HAKOB y OPTaHU3MOB;

YMEHUE BBINOJHATh Ja0OpaTOPHbIE W MPAKTHYECKUE paboThl, COOJIIOIAThH
paBuiia Mpu padboTe ¢ yu4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHHWE KPUTHUYECKM OICHWBATh MW HMHTEPIPETUPOBATh  HMH(POPMAIIUIO
OMOJOTMYECKOTO  COACpXaHHUsS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX MCTOYHHUKOB (CpeIcTBa MaccoBOW MHGOpPMAIMH, HAYYHO-TIOMYJISIPHBIE
MaTepHualibl), STUYECKHUE aCIEKThl COBPEMEHHBIX UCCIEIOBaHUM B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE co37aBaTh COOCTBEHHbIE MMChMEHHBIE M YCTHBIE COOOIICHHSI, 000011as
OMONOTUYECKY0 HH(POPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCTIOIL30BATh
MOHSATUMHBINA anmapaT OMOJIOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» e 11
Kslacce JOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTe W POJU OUOJIOTMM B CHUCTEME HAYYHOTO
3HAaHHA €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBI MHUpPA U HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOEKHBIX
y4EHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTUH, PYHKIMOHAIBHOW IPAMOTHOCTH YeJIOBEKa
JUTSI peIIeHUs KU3HECHHBIX 3a/1a4;

YMEHHUE PaCKphIBATh COJIEP)KaHNE OMOJIOTMUECKUX TEPMHHOB U TOHSATUN: BUI,
MOMYJISANNS, TEHO(MOH, DSBOJIONMS, ABMKYIME CUIbI ((PaKTOpHI) IBOIIOIHH,
IPUCIOCOOJICHHOCTh OpPraHru3MOB, BHUI000pAa30BaHUE, IKOJIOTHYECKUE (DAKTOpHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTbBI, PEYLIEHTbI, LIETIH MTUTAaHUs, SKOJOTUYECKasI
nupamuia, OMuoreoreHos3, onocdepa;

yMEHHEe u3Jarath Ouosioruyeckue teopuu (dBononnonHas teopus Y. Jlapsuna,
CUHTETUYECKass TEOpUsl 3BOJIOLMH), 3aKOHBl M 3aKOHOMEPHOCTH (3apObIIIEBOIO
cxozactBa K. M. bapa, uepenoBaHus TJIaBHbIX HAaMpaBJICHUM U ImyTeil sBoonuu A. H.
CesepuioBa, yuenusi o 6uochepe B. M. Bepnaackoro), omnpenensiTh I'paHULBI UX
MIPUMEHUMOCTH K KUBBIM CHCTEMAaM;



yMEHHE BIAJEeTh METOJaMU HAYYHOTO MO3HAHUS B OMOJNOrMM: HAONOJIEHUE U
ONKMCAHUE >KUBBIX CHUCTEM, IPOLIECCOB M SBJIEHUM, OpraHu3alMs M NPOBEICHUE
OMOJOTMYECKOro IKCIEPUMEHTA, BBIJBUKEHHE THUIOTE3bl, BBHIABIECHUE 3aBUCUMOCTHU
MEXAY MWCCIEAYEeMbIMU BEJIMYUHAMH, OOBSCHEHUE IMOJIYYEHHBIX pEe3yJIbTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHUM, TEOPUN U 3aKOHOB, YMEHUE JeJIaTh BbIBOJIbI Ha
OCHOBAHHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHBIE TMPU3HAKU CTPOCHUS OHOJOTHYECKHX
OOBEKTOB: BHWJOB, MOMYJSLMMA, MTPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB,
OMOreoIeHO30B M DKOCUCTEM, OCOOEHHOCTH MPOLECCOB:  HACJIEJACTBEHHOU
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPTraHMU3MOB, JIEHCTBUS SKOJIOTMUYECKUX (DAKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB
Y IOTOKA SHEPIUH B H3KOCUCTEMAX, AHTPOIIOTEHHBIX U3MEHEHUH B IKOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOpPOTa BEIIECTB U OMOTr€OXMMUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJIYYEHHbIE 3HAHUA MJisi OOBSICHEHUS OMOJIOTMYECKHX
IIPOLIECCOB W SIBJICHWM, JJISI NPUHATHUS NPAKTUYECKUX PELICHWW B IOBCEAHEBHOU
KU3HU C LEeJIbl0 obOecreueHus: OE€30MacHOCTH CBOETO 370POBbS U 370POBbS
OKpYKAIOIIMX JIIOJIeH, COONIIOIEHNST HOPM TPAMOTHOTO TOBEICHUS B OKpY Karolien
MPUPOJHON cpele, MOHMMaHWE HEOOXOJUMOCTH HCIIOJIb30BAHUSA JTOCTHXKEHUM
COBPEMEHHOM OMOJIOTHH JIJIsl PAllMOHAILHOTO TPUPOOTOIb30BaHNUS;

yMEHHE pelaTh 3JIEMEHTapHble OHOJOTHYECKHE 3aJauM, COCTAaBIATH CXEMBI
MepeHOca BEIIECTB U SHEPTUH B SKOCUCTEMAX (1I€MU MUTAHUS);

YMEHUE BBINOJHATh Ja0OpAaTOPHBIE W MpPAaKTHYECKUE paboThl, CcOOJIIOIATH
paBuiia Mpu padboTe ¢ yu4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKHM OLIEHMBaTh M HHTEPIPETHPOBATH  UHOOPMAIUIO
OMOJIOTMYECKOTO  COACpXaHHUs, BKIIOYAIOLIYI0 I[ICEBJOHAYYHbIE 3HAHHUS U3
pa3IMYHBIX HMCTOYHUKOB (CpeacTBa MaccoBOM WH(pOpMalWU, HAYYHO-MOMYJISPHbIC
MaTepualbl), paccMaTpuBaTh rJ100aabHbIe HKOJIOTUUECKHUE po0JIeMbl
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MMO3UIIMIO;

yMEHHE co37aBaTh COOCTBEHHbIE MMChMEHHBIE U YCTHBIE COOOIICHHsI, 000011as
OMOIOTHYECKYI0 HH()OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSITUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBanue pa3aeoB U TeM nudpoBLIe
Ne n/m P Kontpoabnbie IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
but6mmoreka [IOK
1 b 2 .
HOJIOTHIL Kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
4 IKH3HENeATETLHOCTS KIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 THAVBUAYAJIBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubnuoteka [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/mn P Konrpoabnsie  IIpakTuueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmorexa [IOK
! IBOIMOUHONHAS GHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HH Ha 9 0.5 bubanorexka [HOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMebl U OKpy>Karolas cpesa 5 1 bubmorexa HOK
P Py tas cped https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo011ecTBa 1 3KOJOTHUSCKHE CHCTEMBI 9 https://m.cdsoo.rw/7f4 1ccT4
bu6mmorexa [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 2.5



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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA )KHUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
bu6mmoreka [IOK
2 «Mcronp30BaHNUE pa3IUYHBIX METOJIOB 1 0.5
https://m.edsoo.ru/863e6122
P U3YYCHUH OMOJIOTUYECKUX
00BEKTOBY
3 buonornueckue cucTeMsl, IPOLIECCH U | bubmmoreka [JOK
X U3YUYCHHE https://m.edso00.1ru/863e6564
4 XuMHYECKUH cocTaB KIIeTKH. Boma u | Bbu6nuoreka [JOK
MUHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
Bbu6nuoreka [JOK
5 benku. CocraB u cTpoeHHe OEIKO 1
At Tap H CTpocHi OB https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanuzaTopsl. JJabopaTtopHas padota
6 Ne 1 «U3 qSHI/Ie KaTaIJ)IHTPII)quKI;ﬁ 1 0.5 bubmmorexa [IOK
B Y ' https://m.edso0.ru/863e6b72
aKTUBHOCTH ()ePMEHTOB (Ha IIpUMEpe
aMUJIa3bl WM KaTajaasbl)»
7 VYrinesonsl. JIunuas: 1 Bubmorexa IIOK

https://m.eds00.ru/863e6870



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

Bbu6nmuoreka [JOK

BUPYCBI

8 Hyxsienroseie kucnorsl. AT® https://m.edsoo.ru/863e6d5c

9 Hcropust 1 METObI U3YUEHHUSI KIETKU. bubmmoreka [JOK
Knerounas teopus https://m.edso0o.ru/863e6e88

10 Krerka kak 1erocTHas XuBasi CUCTeMa
CTpoeHme 3yKapuOTUYECKON KIIETKH.

JlaGopaTtopHnas pabora Ne 2 «M3yuenue
. Bbu6nuoreka [JOK
CTPOCHHUSI KJIETOK PACTCHUH,

11 5 5 . 0.5 https://m.eds00.1u/863¢e6110
PKUBOTHDIX, TPHOOB | HAKTCPHH O https://m.edsoo.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax u ux OlUCAHUE)

bu6mmoreka [IOK

12 OOMeH BeIIeCTB WIH MeTa00Iu3M hitps://m.cdsoo.ru/863¢766¢
Bbu6nmuoreka [JOK

13 PorocuHTes. XemocHHTes https://m.eds00.1u/863¢7¢98
. bubmuorexa [JOK

14 Suepremieckuii odmen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN ITUKI KIETKH. Jlenenne
KJIeTkd. Muto3. JlabopaTopHas padota

15 Ne 3 «HabGmromenne METOSE B KJ'II;TKaX 0.5 bubmorexa [TOK

® 2 «Habmon ’ https://m.edsoo.ru/863e7dc4
KOHYHKA KOpENIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

16 Buocunres 6enka. Peakius Bbu6nuoreka [JOK

MaTpU4YHOIO0 CUHTE3a https://m.edsoo.ru/863e¢796e
Bbu6nmuoreka [JOK

1 T —

7 paucs — GuocumTes benka https://m.edsoo.ru/863e¢796¢

13 Hexknerounsie ¢popmbl )KU3HH — bubnumoreka [IOK

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

Bbu6nmuoreka [JOK

19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
Bbu6nmuoreka [JOK
20 Meii
enos https://m.edsoo.ru/863¢7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE. Bu6 LIOK
nOJIMoTEKA
21 JIab §] Ne 4«1 0.5
abopatopras pabota 2 & «(¥I3yHeHHe https://m.edsoo0.ru/863e81b6
CTPOCHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” WHauBuayansHOE pa3BUTHE bubmmoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
” ['eneTnka — Hayka o bubnumoreka [IOK
HACJICICTBEHHOCTHU U U3MEHUYHUBOCTH https://m.edsoo.ru/863e¢8612
3aKOHOMEPHOCTH HACTEAOBaHUS
24 Ipu3HaKoB. MoHOrHOpHIHOE bubmorexa LIOK
p ’ pHA https://m.edsoo.ru/863e8878
CKpEITUBaHNE
UTHOPUIHOE CKpEIINBAHUE. 3aKOH
25 fesaBHI::Hi[qoro HSEDJ'II: OBaHUS bubmorexa LIOK
a https://m.edsoo.ru/863¢89a4
MIPU3HAKOB
ClerieHHO€E HacIeIOBaHUE
npu3HakoB. JJaboparopuas pabota Ne 5
%6 «3yuenue pe3ynbTaToB 0.5 bubmmoreka [IOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO ' https://m.edso00.ru/863e8c¢c60
CKpEITUBaHM Y IPO30(HIIBI HA
TOTOBBIX MUKPOTIpETIapaTax»
7 I'eneruka moma. HacimenoBanme Bbu6nmuoreka [JOK
NPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
28 HN3menunBocth. HenacnencrseHHas 0.5 bu6mmoreka [IOK



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

u3MeH4nBOCTh. JlaboparopHas pabora https://m.edsoo.ru/863e8efe
Ne 6. N3yuenne MoaubuKarmoHHON

W3MEHYHBOCTH, IOCTPOCHUE

BapUAIMOHHOTO Psijia U BapUAIIMOHHON

KpHUBO»

HacneacTBeHHass HK3MEHYHUBOCTb.

29 JlaboparopHas pabota Ne 7. «AHanu3 | 0.5 bubmmoreka [JOK
MyTalui y 1po30(UIIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

Bbu6nuoreka [JOK

30 Fenernia sesoneka ! https://m.edso0.ru/863¢8d78
PesepBHelil ypok. O600IIeHHE 1O TeMe

31 «HacneacTBeHHOCTh U I3MEHYUBOCTD 1
OpPTaHU3MOBY

Bbu6nuoreka [JOK

32 (Cerexins kak Hayka u potecc ! https://m.eds00.ru/863¢9214

1 MeToap! 1 JOCTUIKEHUS CEIIEKIIUNU ) Bbu6nmuoreka [JOK
pacTeHui U )KUBOTHBIX https://m.edso0o.ru/863e¢92 14

34 buorexnonorus kak orpacib ) bubanorexa [HOK
NPOU3BOACTBA https://m.edso0.ru/863e€9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



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

11 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Konrtpouabusie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIOLHS U METOJIbI €€ U3YUCHHS 1 bubmorexa HOK
H A Y https://m.edsoo.ru/863ea20e
) Hcropust pa3BUTHS NIpEACTaBICHUIN 00 | bubnnorexa HOK
JIBOJIIOIIUN https://m.edsoo.ru/863e€9570
bu6mmoreka [IOK
3 Mukpo3BoIt0 1
HKPOIBOTIOLHA https://m.edsoo.ru/863e9cle
[Tomynsius Kak 1eMeHTapHast
€IMHMIIA BUJIA ¥ SBOJIOLUH.
AITHITIA BIA . bu6mmoreka [IOK
4 JlaGopaTtophnast pabota Ne 1 1 0.5
https://m.eds00.1ru/863e¢99c6
«CpaBHEHME BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBrKyII#e CUITbI (3J1€eMEHTapHBIC | bubnnorexa HOK
(haKTOpBI) IBOITIOLIUN https://m.edsoo.ru/863e9da4
Bbu6nuoreka [JOK
6 Ecrecte it oTOOp U ero go 1
TECTBEHHEIH OTOOP H €ro popub! https://m.edsoo.ru/863e9ed0
Pe3ynbTarsl 3BOIOIUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
. BHU1000pa3zoBanue. JlaboparopHas | 0.5 bubanorexa [HOK
pa6ora Ne 2 «Omnucanue ' https://m.edso0.ru/863e9fde
MPHUCTIOCOOTICHHOCTH OpPraHU3Ma U e
OTHOCHUTEIIEHOTO XapaKTepay
bu6mmoreka [IOK
8 HamnpasneHus 1 myTu Makpo3BOJIFOLUU 1

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



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

9 HeobpaTumocTs 3BOIIONNN
10 Uctopus xxu3Hu Ha 3emiie 1 METOBI €€
U3YYCHHUS
1 ['MnoTre3sl MPOUCXOKACHUS KU3HU Ha bubmmoreka [JOK
3emie https://m.edsoo.ru/863eaSa6
12 PazButue xxu3Hu Ha 3emiie o 3paM u bubmmoreka [JOK
rnepuoaam https://m.edsoo.ru/863ecabbe
OcCHOBHBIE 3TaIbI 3BOJIIOLUN
PACTUTEIHLHOTO M )KUBOTHOTO MUPA.
13 [IpakTuueckas padora Ne 1 «3yuyenue 0.5 bubmmorexa LHOK
g https://m.edsoo.ru/863ea8bc
MCKOMIAeMBIX OCTAaTKOB PACTCHUH U
JKUBOTHBIX B KOJUTCKITUSIX)
14 CoBpeMeHHas cuCTeMa OPraHu4YeCKOro bubanorexa HOK
MHpa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJTIOHS YeJIOBEKa (AaHTPOTIOTEHE3)
https://m.edsoo.ru/863eac2c
16 JBwxymue cuitbl (pakTops) bubmmoreka [JOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIIOLIMH YETIOBEKA
13 YenoBeueckue pachkl U NPUPOIHBIE bubanorexa [HOK
ajarnTalyy 4yeaoBeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O60011IEHIE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU
Ha 3emiie»
20 DKOJI0rus KaKk HayKa
)1 Cpenbl 00uTaHUS U KOJIOTUYECKUE bu6mmoreka [IOK
dakTopbl https://m.edsoo.ru/863eafec
22 AbuoTtndeckue (HaxTopsl. 0.5 bubmuorexa [JOK



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

JlaboparopHas pabota Ne 3.
«Mopdonornyeckue 0cCOOCHHOCTH
pacTeHuil U3 pa3HBIX MECT OOUTAHHS.
JlaGopaTtopHnast pabota Ne 4. «Bnussaue
CBETa Ha POCT M Pa3BUTHE YEPCHKOB

https://m.edsoo.ru/863ebl0e

KoJIeycay»
bubmuorexa [JOK
23 buorureckue paxToper https://m.edsof)_.lru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nonyssiiud. [Ipaktrdeckas padora Ne 0.5
2 «Iloncyuér MIOTHOCTH MOMYJISALHIA
Pa3HBIX BUJOB PACTCHUI»
25 Coo0bmiecTBa OpraHu3MoOB — OHOIEHO3 ngg;ifg;ggg@eb%a
26 DKOJOTHYECKUE CUCTEMBI bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENIN YKOCUCTEMBI.
27 Oxonorunueckue nupamuasl. CBOMCTBA buGnnorexa LIOK
skocrctem. CyKiecons https://m.edsoo.ru/863eb5fa
28 [IpupoaHbie s3KO0CHCTEMBI
29 AHTpPONOTr€HHBIE SKOCUCTEMBI
30 Buocdepa — rimobanbHas 3xocucTeMa bubmmoreka [IOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnnorexka HOK
ounochepsl https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B Onochepe 3emin
1 CocyiecTBoBaHUE TPUPOJIBI U bubnnorexka HOK

YCI0BCUCCTBA

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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PesepBHelit ypok. O000IICHIE TEMBI
«Coo0miecTBa 1 SKOJIOTUIECKHE
CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

2.5







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHWW O MECTE€ W POJU OHOJOTHH B CHUCTEME
HAYYHOTO 3HAHUS €CTECTBCHHBIX HayK, B (DOPMHUPOBAHHU COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTUHBI MHpPAa U HAy4YHOI'O MHUPOBO33pPEHUSA; O
BKJIQJIE POCCUHCKHMX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu; (QYHKIMOHATBHONH T'PaMOTHOCTH YeJOBEKa ISl pEHICHUS

JKU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJEpKaHUe OMOJIOTHYECKUX TEPMUHOB M TIOHSTHIA:
KHU3Hb, KJIETKA, OPTaHu3M; MeTabon3M (0OMEH BEIIeCTB M MPEeBpaIlcHIe
SHEPTUH), TOMEOCTa3 (CaMOPETYJISINsI), YPOBHEBAS OpPTraHU3AIUS KUBBIX
CHCTEM, CaMOBOCIIpOM3BeIeHUE (PENmpOAYKIHUs), HACIEIACTBEHHOCTD,

HU3MEHYUBOCTD, POCT U Pa3BUTHC

VYMeHue wu3narate OMOJOTMYECKHE TEOPUU (KJIETOYHAs, XPOMOCOMHas,
MyTaimoHnHas), 3akoHbel (I'. Menngensa, T. Moprana, H.1. BaBunosa) u
yueHus: (0 ULEHTpaX MHOrooOpasusi M MPOUCXOXKACHUS KYJIbTYPHBIX
pacrennii H.J1. BaBunosa), onpeaensTe rpaHULbl UX NPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIaJeTh METOJAAMH HAyYHOTO T[IO3HAHWA B  OHOJIOTHH
(HaOmroleHWEe W OMUCAaHWE JKUBBIX CHCTEM, NPOILIECCOB W SIBIICHMIA,
opraHu3amnysi ¥  TMPOBEAEHHWE  OHOJOTMYECKOTO  JKCIEPUMEHTA,
BBIJIBUYKEHUE TUIIOTE3bI; BHIABICHUE 3aBUCUMOCTH MEXIY HCCIIEyEMbIMU
BEeJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX PE3yJIbTAaTOB, MCIOJIb30BAaHHBIX
Hay4YHBIX TIOHATHM, TEOPUH M 3aKOHOB, yMEHHE JieJlaTh BBIBOJLI Ha

OCHOBAHUU TOJYyUYEHHBIX PE3YJIHTATOB)

YMeHue BBIICIATh CYIICCTBCHHBIC TIPU3HAKH BUPYCOB, KJIIETOK IMPOKApUOT
148 9YKapHuorT, OJHOKJICTOUYHBIX 148 MHOTOKJICTOYHBIX OpTaHHU3MOB;
0COOEHHOCTH MPOIECCOB OOMEHA BELIECTB M IPEBPAIICHUS SHEPTHH B
KJIeTKe, (POTOCHMHTE3a, TIIACTUYECKOTO M HSHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEHO03a, OIUIOJOTBOPCHHS, Pa3MHOKCHUS,

MHIUBUAYAIBHOIO PA3BUTHUS OpraHU3Ma (OHTOT€HE3)

10 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

2

3

4

5

6

YMenue MPUMCHATH MOJIYUCHHBIC 3HaHUA JIIsL 00BACHEHHS




OMOJIOTUYECKUX MPOLECCOB U SBICHUH, IS NPHUHATUS TNPAKTHUYECKUX
peleHi B MOBCEIHEBHOMN JKM3HU B IIENsAX oOecrieueHHst 0e301MacHOCTH
CBOETO 37I0POBBSI U 3I0POBBSI OKPY’KAIOIINX JIIOAEH, COONIOACHUS HOPM
IPaMOTHOTO TIOBEICHHS B OKPY’)KAIOIIEH NMPHPOIHON Cpese; MOHUMaHHE
HEOO0XOIMMOCTHU HCIIOJIb30BAHMS TOCTHKEHUH COBPEMEHHON OMOJIOTUU U

OMOTEXHOJIOT U AJIg palluOHAJIBHOT'O MPUPOAOIIOJIB30BAHUSA

YMeHue pemaTth 3JEMEHTapHblE TEHETUYECKHE 3aJadyd Ha MOHO- H
TUTUOPHUIIHOE CKpEIIMBaHWE, CIEIUICHHOE HACIEJOBAHHUE, COCTaBIISThH
CXEeMbI MOHOTHOPHIHOTO CKPEIIMBAHUS JJIs TIPEICKa3aHus HACIICTOBAHMS

MPU3HAKOB y OpraHU3MOB

YMeHHe BBITIONHATH J1Ja0OPAaTOPHBIE M MPAKTHYECKUE pabOThI, COOII0IaTh

npaBuja Mpu padore ¢ yueOHbBIM U 1a00paTOPHBIM 000PYIOBAHUEM

YMeHue KpUTUYECKH OLIEHWBAThb W HWHTEPIPETUPOBATh HHOOPMALINIO
OMOJIOTMYECKOTO COJICPKAHUS, BKIIOYAIOIIYIO IICEBAOHAYYHbIC 3HAHUS U3
paznuyHbiXx  HcTouHUKOB (CMU, HayuHO-IOMYJsipHBIE MaTepHalbl);
STHUYECKHE AacCMeKThl COBPEMEHHBIX HCCJIeNOBaHUN B  OuoJoruwy,

MeauIyHe, OMOTEXHOIOTHI

10

VYMeHue co3maBaTh COOCTBEHHBIC NMHUCHMEHHBIC M YCTHBIC COOOICHHS,
0000mmas OuosornuecKkyro MHPOPMAIUI0 U3 HECKOJIbKHX HCTOYHHKOB,

rpaMOTHO HUCIIOJIB30BATh MMOHSTHHHBIN arrapar OMOJIOrUHU

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI

o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHWW O MECTE€ W POJU OHOJOTUH B CHUCTEME
HAYYHOTO 3HAHUS €CTECTBCHHBIX HAayK, B (DOPMHUPOBAHHU COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTUHBI MHpPAa U HAyYHOI'O MHUPOBO33pPEHUA; O
BKJIQJIE POCCUHCKHX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu; (QYHKIMOHATHHONH T'PAaMOTHOCTH YeJOBEKa Il pPEHICHUS

JKU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJEpKaHue OMOIOTHYECKUX TEPMUHOB M TIOHSTHIA:
BHJI, TIOMYJIALMs, T€HOMOHA, SBOJIONHUS, IBIKYIIHE CHIBI ((PaKTOpbhI)
SBOJIOIUH,  MPUCHOCOOJICHHOCTh  OPraHU3MOB,  BUI000pa3oBaHUE,
9KOJIOTHYECKUE (PAKTOPBI, HKOCHUCTEMA, TMPOJYLEHTH, KOHCYMEHTHI,

PeIAYLEHTHI, IEMH TUTAaHWSA, SKOJOTHYECKas MUpaMua, OHUOTEOIEeHO3,




ouochepa

YMeHue uznaratb OHUOJNOTMYECKHE TEOpUU (SBONIOIMOHHAs Teopus Y.
JlapBHHA, CHHTETHYECKAsI TEOPHSI IBOJIIOLIMN ), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogpimieBoro  cxoactea K.M. boapa, depenoBaHus — IUIaBHBIX
HarnpaBieHudd u mytei sBomoruu A.H. CeepiioBa, yueHus o 6uocdepe
B.U. Bepnanckoro), onpenensTh TpaHUIlbl UX MPUMEHUMOCTH K KHUBBIM

cucreMmam

YMeHue BIaJeTh METOJAAMH HAyYHOTO T[IO3HAHHWA B  OHOJIOTHH
(HaOnrofieHWEe ¥ OINMCAaHUE KHUBBIX CHUCTEM, IPOIECCOB U SIBICHUN;
opraHu3amyss ¥  TMPOBEJAEHHWE  OHOJOTHMYECKOTO  JKCIEPUMEHTA,
BBIJIBUDKEHUE THUIIOTE3bI; BBISIBIICHUE 3aBUCUMOCTH MEXIY HUCCIETyEMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX pPE3yJbTaTOB, HCIIOIH30BAHHBIX
Hay4HBIX TOHATUM, TEOPUH M 3aKOHOB; yMEHHUE JIeJaTh BBIBOJbLI Ha

OCHOBaHUU TOJYyYEHHBIX PE3yJIbTATOB)

YMeHue BBIIEIATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOIOTHUYECKUX
00BEKTOB: BUOB, MOMYJISIIUMA, TPOTYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEeHO30B M PKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB HACIEACTBEHHOM
W3MEHUYHMBOCTH, €CTECTBCHHOIO otOopa, BUI000pa30BaHUs,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB, JCUCTBUS JKOJOTHYECKHX (DaKTOpOB
Ha OpPraHU3MBbl, MEPEHOCa BEIIECTB M IMOTOKA SHEPTHMH B AKOCHCTEMAX,
AQHTPOTIOTCHHBIX HM3MEHEHMM B JKOCHUCTEMax CBOEW MECTHOCTH,

KpPYTOBOPOTA BEIIECTB M OMOT€OXMMUYECKHX IIMKIIOB B OHochepe

YMeHHe  NpPUMEHATh  NOJy4YeHHBIE  3HAHMSA U1 OOBACHEHHS
OMOJIOTUYECKUX MPOLECCOB U SBICHUH, IS NPHUHATUS TNPAKTHUYECKUX
pelIeHN B MOBCEJHEBHOHN JKM3HU B ILIENsAX oOecreueHHsl 0e30MacHOCTH
CBOETO 370pPOBbsl M 3/10pPOBbSI OKPYXAIOIIUX JIOAEH, COOIIOAEHUS HOPM
IPaMOTHOI'O NOBEJIEHUS B OKpPYXKarolled MPUPOAHOHN Cpele; MOHUMaHHUE
HEOOXO/IMMOCTH HCIOJB30BAHUS JIOCTH)KEHUI COBPEMEHHOW OMOIOTHH

AJIA palfMOHaJIBHOT'O IMPUPOA0IIOJIB30BAHUSA

YmMmenue peiiaTtb JSJICMCHTAPHBIC OHOJIOTUYECKHUE 3aJadyu, COCTaBJIATHh

CXEMBI NepeHOoca BEIIECTB U SHEPTUHU B 3KOocHcTeMax (L[eNH MUTaHNs)

YMeHHe BBITIOHATH JTA0OPAaTOPHBIE M MPAKTHYECKUE pabOTHI, COOII0IaTh

MpaBujia Ipu paboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBAaHHUEM

YMeHue KpUTUYECKH OLIEHWBAThb W HWHTEPIPETUPOBATH HHOOPMALINIO
OMOJIOTrMYECKOT0 COJepKaHMs, BKIIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUS U3
paznuyHbix  HcTouyHUKOB (CMU, HayuHO-IOMYJsipHBIE MaTepHalbl);
paccMaTpuBaTh INI0OANBHBIE 3KOJIOrMYEcKHe MpoOIeMbl COBPEMEHHOCTH,

(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HUITUIO
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YMeHue co3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC COOOIICHUS,
0000mmas OuosornuecKkyro MHPOPMAIUI0 U3 HECKOJIbKHX HCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOJI0TUI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsiemMblil 3JIeMEHT COePKAHUA

buonorus kak Hayka

1.1

buonorus — Hayka o >kuBOil mpupozae. Pomp Ouosormum B (HOpMHUPOBAHUH

COBPEMEHHOM HayyHOH KapTUHBI MHUpa. Crcrema OHOJOTHYECKUX HAyK

1.2

MeToapl TO3HAaHUSA JKUBOM MpUPOABl (HAONIOEHUE, SKCIEPUMEHT, OIHCaHuE,

U3MepeHue, KiiacCu(uKalus, MOICTHPOBAHUE, CTATUCTHYECKAss 00paboTKa JaHHBIX )

JKuBbIe cuCTEMBI U HX opraHu3anunsa

2.1

Kupbie cuctembl (OMOCHCTEMBI) Kak mpeaMeT u3ydeHwsi Ouonoruu. CBolcTBa

OuocucTeM U uX pasHooOpasue

2.2

YpoBHH oOpraHuzanuu OMOCHCTEM: MOJEKYJISPHO-TeHETUYECKUH, KIIETOUHBIMH,

OpraHU3MEHHBIH, MOMYJIALNOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHBIN

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUI  COCTaB  KIETKH. XUMHUYECKHME DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosa 1 MuHepaibHbIe BelecTBa. OyHKIIMU BOJBI 1 MUHEPAJIbHBIX

BeIeCcTB B KiIeTke. [ToaaepkaHue 0CMOTHYECKOTO OaaHca

32

benku. CoctaB u cTpoeHHe OCIKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
Heszamenumeble 1 3aMEHUMbIE aMUHOKUCIOTHl. AMUHOKUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl ~ O€NKOBOW MOJEKyNbl (TepBHYHAs, BTOPUYHAs, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTypa). XHMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKIMHA O0EITKOB.

®epMeHTHI — Owosormdeckne kKaramm3aTopbel. CTpoeHue QepmeHTa: aKTUBHBIN
HeHTp, cyocrpatHas crneuuduynocts. Kodepmentsl. Buramunbl Otauuuns

(epMEHTOB OT HEOPraHMYECKHX KaTATU3aTOPOB

33

VYrneBoasl: MoHOcaxapubl (TJIIOKO3a, pudo3a M Je30Kcupub03a), Aucaxapujsl
(caxapo3a, JlakTo3a) H TMOJHMCaxapuabl (Kpaxmay, TJIHUKOTEH, IIeJUTI0JI03a).
buonorndeckne GpyHKINM yriaeBoaoB.

Jlunuasl: TPUTIHLEPHUIbl, cTepouabl, Gocomumuast. ['uapopunsHo-runpodoOHbIe
cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIJIEBOAOB, OCIKOB U

JIMITIUA0B KaK HCTOYHHKOB SHCPTHUU

3.4

Hykneunosbie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEHUHOBBIX

kucioT. Ctpoenne u ¢pynkmuu JJHK. Ctpoenue u dynkuun PHK. AT®: crpoenue




U QyHKITIT

3.5

Huronorusa — Hayka o kietke. Knerounas reopust. MeTo1bl H3y4eHHs KIETOK

3.6

Knerka kak menoctHast >xuBasi cuctema. OOIIuMe NpPU3HAKM KIIETOK: 3aMKHYTas
HapykHas MeMOpana, Monekynsl JIHK kak renernueckwii ammapaT, cucrema

cuHTe3a OeJka

3.7

Tumel KJIETOK: dyKapuOTHUYeCKas W TpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTuueckor  kimetku.  Kmerounas  crenka — Oakrepuil.  CTpoeHHE
SYKApUOTHYECKOW KJIETKM. OCHOBHBIE OTJIIMYMS PACTUTENIBHOM, >XUBOTHOM H

IpUOHOH KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOUHAs CTEHKA, MNIMKOKAIHUKC, UX (QYHKIIHH.
[TnazmaTuyeckass memOpana, e€ cBoiicTBa u ¢pyHkuuu. LluTonnazma u e€ opraHouIbL.
OnHomMeMOpaHHBIE OpraHOWABl KIETKH: dHpormazmaTnyeckas cetb (DIIC), ammapar
l'onbmku, sm3ocomsbl.  IlomyaBTOHOMHBIE OpraHOWIBI KJIETKH: MHMTOXOHIPHH,
miactuabl.  [IponcxokaeHne MUTOXOHAPWM W MIacTUA. Buuabl  1iacTum.
HememOpaHnHbIe OpraHoOWIbI KJIETKH: PUOOCOMBI, KJIETOYHBIA IICHTP, PECHUYKH,

KIyTUKH. OYHKIUU OPraHOUAOB KJIETKU. BKimtoueHus

3.9

SAnpo — perynatopHblii 1eHTp kKieTkd. CTpoeHue sapa: siaepHas o000J0dKa,

KapHoIlla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KIETKE

}KI/ISHCHGHTGHBHOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM MeTabO0IM3M. ACCUMWIAIUSA (TJIACTUYECKUHA OOMEH) |
JTUCCUMWIIALIAS  (QHEPTETUYECKUA OOMEH) — JBE CTOPOHBI EIMHOTO TIpolecca
metabonu3ma. Tumbel oOMeHa BemiecTB: aBTOTPOGHBI U rerepoTpodHbId. Ponb

(epMEeHTOB B OOMEHE BEIIECTB U MPEBPAILEHIH SHEPTHH B KJIETKE

4.2

@otocunTe3. CBeroBas u TeMHOBas (asbl ¢orocuHreza. Peakuuu (oTtocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3a HJsl KU3HU Ha 3emIie.
Bnusinue ycnoBuii cpeapl Ha (OTOCHHTE3 W CHOCOOBI TMOBBIIECHUS €r0
MPOAYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHHH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIINe OakTepun. 3HAYCHHE XEeMOCUHTE3a JUIS KU3HU

Ha 3emie

4.3

DHepretudyeckuii oOMeH B KJeTKe. PaciienseHne BeIIeCTB, BbIICICHUE U
aKKyMYJIMpOBaHHE YHEPTHH B KJIETKe. DTalbl SHEpreTuyeckoro oomena. ['nmukonus.
bpoxenne u ero Buabl. KucinopogHoe OKHCIEHME, WM KIETOYHOE JbIXaHUE.

O} PeKTUBHOCTH IHEPreTUIECKOr0 0OMeHa

4.4

Peaknun marpuuHoro cunte3a. ['enermueckas nadpopmanus u JIHK. Peamuzamms
TeHEeTHYeCKO HMH(OpManuu B KIETKe. [ eHeTHYecKHid KOJ M €ro CBOMCTBA.

Tpanckpumnuus — matpuunblii cuHte3 PHK. Tpancnsauuss — OuocunTtes Oenka.




Koauposanue amunokucior. Poib pubocom B 6nocuHTe3e Oenka

4.5

Heknerounsie dopmbl xku3HM — BUpychl. Mctopusi otkpeitus BupycoB (/1.W.
WBanoBckmii). OCOOCHHOCTH CTPOCHHUS M HKM3HEIEATEILHOCTH  BUPYCOB.
Bakrepuodparu. bonesHu pacreHHil, >KMBOTHBIX M 4YeJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxeduinura yenoeka (BUY) — Bo3oymurens CIIN/a.

[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUMA

Pa3zmHOXeHMe U HHANBUAYAIbHOE pa3BUTHE OPraHU3MOB

5.1

Krerounslii 1IUKJII, WM )KM3HEHHBIN MUK KieTku. MaTepdaza u mutos. [Ipomeccsr,
npoTekaromue B uHTepdaze. Permukanus — peaknus marpuyHoro cunresa JJHK.
CtpoeHrne XpoMOCOM. XPOMOCOMHBIM Ha0op — KapuoTwi. JIMIUTOMTHBIA U
TarIOUIHBI  XPOMOCOMHBIE HaOOphl. Xpomatuabl. lluTonmornyeckue OCHOBBI
Pa3MHOKEHHS U HHIUBUAYAJIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenne kinerku — muto3. Craaun muto3a. [Iporeccel, mpoucxoasiue Ha pa3HbIX

CTaIUSIX MUTO3a. BHOJIOrHUecKUii CMBICII MUTO3a
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@opMbl pa3MHOXKEHHsI OpraHM3MOB: Oecrosioe M TMoJioBoe. Buabl Oecronoro
pa3sMHOXCHHS: JICJICHUE HaJIBOE, ITOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHHPOBAHWE

OpTraHru3MOB, €ro 3HAYCHUC JIA CCIICKIITUN
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[TonoBoe pa3MHOXKEHHE, M0 OTIAMYUS OT OECIOI0ro.
Meiio3. Craguu wmeiioza. Ilpoueccel, mnpoucxonsduige Ha cTagusx MeHosa.
[loBenenne xpomocom B Meiro3ze. Kpoccunrosep. buonormueckuil cmbici u

3HaueHue Meio3a
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l'amerorenes — mporecc oOpa3oBaHMs TMOJIOBBIX KJIETOK y XKUBOTHBIX. llomoBbie
JKeJe3bl: CEMCHHUKH W SIMYHUKU. OOpa3oBaHHME M Pa3BUTHE MOJOBBIX KJIETOK —
rameT (CrepMmaTro3om, SUIIEKJIETKA) — crepMaroreHe3 u oorene3. OcoOeHHOCTH

CTpOEHUS SHIEKIETOK U ciepMaTo30u10B. OmnonorBopenue. [lapreHorenes

5.5

NuauBunyansHOE pasBuTHe (oHTOTEHE3). OMOpHOHATBHOE pasButue
(sMOpuorenes). Jranmbl SMOPHOHAIBHOTO PA3BUTUSL y TO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, ractpyisuus, opraHoreHes. lloctamOpuonaneHOe pa3BuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHA: TMpsAMOe, HempsiMoe (IMYuHOYHOE). BimsHue
Cpedbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pa3Butue pacteHuid. OHTOreHe3 IIBETKOBOTO PAcTEHUs: CTPOCHHUE CEMEHHU,

CTaauM pa3BHUTHUA

HaCJ'IeI[CTBeHHOCTI) U U3MCHYUBOCTHb OPTaHHU3MOB

6.1

IIpenMer u 3agaun reHeTuku. VicTopus pa3BuTUs T€HETUKU. BKiiam poccuiickux u

3apyOeXHBIX ~ Y4Y€HBIX B pa3BUTHE  TEHETUKH.  MeETOoAsl  TEeHETUKHU




(TuOPUIOTOTUYECKUA, LUTOT€HETUYECKH, MOJIEKYJIIPHO-T€HETUUECKHIN ).
OcCHOBHbIE TE€HETHYECKHUE MOHATHS. ['eHeTMdeckas CHMMBOJIMKA, WCIOJIb3yeMas B

CXeMax CKpeIIMBaHMI

6.2

3aKOHOMEPHOCTH HAacJe[OBaHUSA IPU3HAKOB, YCTaHOBJIEHHbIE [. Menaenem.
MonHorubpuaHoe CKpelmMBaHue. 3aKOH €IMHOO0Opa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBAaHUS. 3aKOH paclIeIUIeHUs MpU3HaKoB. [ umore3a
qUuCTOTHI TaMeT. 11lomHoe 1 HemmonHoe AOMHUHHPOBAHUC.

JurubpuaHoe CcKpemuBaHue. 3aKOH HE3aBHCHMOTO HACJIEAOBAaHUS TPU3HAKOB.
[{uToreHeTHyeckue OCHOBBI JTUTHMOPUIHOTO CKpEIIMBAHUA. AHaJIU3UpPYIOIee
ckpemyBanue. Vcnonb30BaHre aHANU3UPYIOLIETO CKPEIIMBaHUS ISl ONpeIeTIeHUs

reHOTUIA 0coO0Uu

6.3

CueruienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HaCJICJOBAaHUIO I'CHOB. HapymeHHe CHCTIJICHHA T'CHOB B PC3YJIbTATC KPOCCUHI'OBCPA.
XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTHU. | eHeTHUecKHne KapThl.

I'enetuka mnosia. XpPOMOCOMHOE oOmNpeAesieHue Tmoysa. AyTOCOMBI U  TOJIOBBIE
XPOMOCOMBI. I'omoramerneie u TeTCPOraMCTHLIC OpraHU3MBI. HaC.He,Z[OBaHI/Ie

IMMPU3HAKOB, CICIUICHHLIX C IMOJIOM

6.4

N3menunBocTh. BUlbl N3MEHUNMBOCTH: HEHACIIECTBEHHAs U HacleACTBEHHas. Poib
cpeabl B HEHACTEICTBEHHONM M3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIIMOHHON
W3MEHUYMUBOCTU. BapmauMoHHBIA psig W BapualMoHHas Kpusas. Hopma peakuun
npu3Haka. KoandecTBEHHbIE M Kauye€CTBEHHBbIE NMPU3HAKM M HUX HOPMA pPEAKLUU.

CaoiicTBa MOIU(PUKAITIOHHON H3MEHUYUBOCTH

6.5

HacnencrtBenHasi, WM  TeHOTHNHMYECKas, W3MEHYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. MeHo3 M TOJOBOM Mpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTalmoHHas U3MEeH4YMBOCTh. Knaccugukanus MyTauuii: reHHble
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBl MyTanuil. MyTareHHble (pakTopsl.

3aKoH TOMOJIOTHYECKUX PsIIOB B HacleACcTBeHHOU n3meHunBocty H.M. BaBunosa

6.6

I'eneruka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METObI T€HETUKH YEJIOBEKA:
T€HEaAIOTHYECKUI, OJIM3HEIIOBBIH, LIMTOreHETUYSCKUH, OMOXMMHUYCCKUH,
MOJIEKYJIIPHO-T€HETUUECKUH. CoBpeMeHHOE onpeerIeHue TCHOTHIIA!
MOJITHOTEHOMHOE CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM YHCIE C IOMOIIBIO
IT11P-ananu3a. HacmencrBeHHbIe 3a00/IeBaHNs YeJIOBEKA: TeHHBIC 00JIe3HU, O0JIC3HH
c HACJICACTBCHHOMN MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE 00JIe3HH.
ComaTndeckne W TeHepaTHBHBbIC MyTaluu. [I[pUHIUIBI 30pOBOTrO 00pasa *KU3HHU,
TUArHOCTHKH, NPO(HUIAKTUKA W JICUCHHUs] TEHETWYECKMX OoJe3Heil. Memuko-
TEHETUYECKOE KOHCYJIbTUPOBaHHE. 3HAUCHHE  MEAMIIMHCKOW T'E€HETHKH B

mpeaoTBpaAICHUN U JICHCHUHU I'CHCTUYCCKUX 3a00JIeBaHUI YeI0OBEKa

Cenexnus oprann3MoB. OCHOBBI OMOTEXHOJIOTHHI




7.1

Cenexkuus Kak HayKa U IPOLECC. 3apOKIECHUE CEIEKIUN U JOMECTUKALINA. YUeHUe
H.. BaBumoBa o0 1eHTpax MpPOUCXOXKICHUS W MHOrooOpasusi KyJbTYPHBIX

pacteHuid. LIeHTpbl MPOUCXO0XKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPOA, ITAMM

7.2

CoBpeMeHHBIE METOJbl CeNeKIUU. MaccoBblii M WHAMBHUIYaJbHBI OTOOpPHI B
CENEKIIMU pacTeHUH U KUBOTHBIX. OIlEHKa 3KCTepbepa. BIM3KOpPOACTBEHHOE
cKkpenuBanue — WHOpuauHT. Ywmcras nuHusg. CKpelmMBaHWUE YHUCTHIX JIMHUH.
I'ereposuc, wnu rubpuanas cuna. HepoacTBeHHOE CKpeIlMBaHUE — ayTOPUAMHT.
Otnanénnas rudpuauzanus u e€ ycnexu. VIcKyccTBEHHBIH MyTareHes M MoJIy4eHue

ITOJIUITJION TOB. ﬂOCTI/I}KeHI/IH CCJICKIIMH paCTeHHﬁ, KUBOTHBIX U MUKPOOPIraHU3MOB

7.3

buotexHosiorus Kak oTpacib TPOU3BOACTBA. [ €HHAs MHXKEHEpHs. DTamnbl CO3AaHUs
pekomOunantHorn JIHK wu Tpancrennsix opranu3moB. KiilerouHass WHXEHEpHS.
Kiierounsie KYJIBTYPBL. MHUKpPOKIIOHAIBHOE pa3sMHOXEHHUE pacTeHui.
KinonupoBanue  BBICOKOMPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
DOKOJIOTUYECKHE U JTHYECKHE  TMPOOJIEMBI. I'MO -  reHeruyecku

MOIU(PUIIMPOBAHHBIE OPTAaHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOJIOTUS

1.1

DBOITIOLIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BOIONUH. [laeoHTOIOTHYECKHE: TTOCTIEI0BATEIBHOCTD MTOSBICHHUS
BUJIOB B MAJIEOHTOJIOTUIECKOM JICTOTIHCH, MePEXOIHbIC (bopMBL.
buoreorpaduyeckue: cXoacTBo U paznuuue ¢ayH u GIop MaTEpPUKOB U OCTPOBOB.
DOMOpHOJIOTHYECKUE: CXOACTBA W pas3iuudsi OSMOPHOHOB  pa3HBIX  BHUJIOB
MO3BOHOYHBIX. CpaBHUTENHbHO-aHATOMHYECKHE: TOMOJOTHYHEIC, aHAJOTUYHbIC,
PYIOMMEHTapHBIC OpTaHbl, aTaBU3MBL. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHHU3MOB HACJECICTBEHHOCTH M OCHOBHBIX METa0ONIMYECKUX TyTeH Yy BCexX

OpPTaHU3MOB

1.2

OpomounonHass teopust Y. [apBuna. [Ipeanochuiku BOSHUKHOBEHHS JapBUHHU3MA.
JIBIDKyIIIE CHIIBI ABOJIONMM BUAOB 10 [lapBuHY (M30BITOUHOE PAa3MHOXKEHHE MPHU
OTPaHMYEHHOCTH  PECypcoB, HeolpeaenéHHass HW3MEHYUBOCTb, Oopbba 3a

CYIIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunternyeckas Tteopus oHBomoruu  (CTD) ©  OCHOBHbIE €€ TOJIOXKEHUS.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIOLUN




1.4

JIBrxyuue cuiibl ((pakTophl) SBOJIIOLKMU BUJOB B MpHpoJie. MyTallMOHHBIN Tpolecc
U KOMOMHATHBHAas W3MEHYMBOCTb. [lOMyJslMOHHBIE BOJIHBI M JApei( TI'eHOB.
W3onsauus u murpanus. EcrecTBeHHBIN 0TOOp — HAMPABISIONIHHA (HaKTOpP 3BOJOIHH.
®opMBbI €CTECTBEHHOT0 0TOOPA.

[TpucnocoOIeHHOCTh ~ OpPraHU3MOB  Kak  pe3ylbTaT  3BoMIOIMU.  [Ipumepsl
MIPUCIIOCOOJIEHUH y OpraHn3MOB. ApoMopGh03bl M HIAMOAATI TAIIUH.

Bun u Bunoo6pasosanue. Kputepun Buga. OcHoBHBIE (hOpMBI BUA00OPAa30BaHUS:

reorpaguueckoe, IKOJIOTHIECKOe

1.5

Maxpo3Bosrorusl. @opMBI  HBOJIIOLIMH: ¢bunernueckas, JMBEpreHTHas,

KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTs 3BOTIONHMN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

HOHay‘IHble MpEaACTaBJIICHUA 0 3apOKACHUN  JKU3HHU. HaquI:IG TUIIOTE3bI
BO3HMKHOBEHHS >KM3HM Ha 3emue: abuoreHe3 W MaHcrepMus. XuUMUYecKas
3BOJIFOI M. 3KCHepI/IMeHTaJIBHOG MOATBCPKACHUC XUMHYECKOHU OBOJIFOLIUH.
Hauanpabie stambl Owonornueckord sBomtonuu. ['mmoresa PHK-mupa. IlepBbie

KIJICTKHU U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII )KUBBIX OPraHU3MOB

2.2

PazButne xu3Hum Ha 3emsie mo spaM U nepuonaMm. Karapxel. Apxelckas u
npoTtepo3oiickass dpbl. Ilameosolickas 3pa U e€ mepuoabl: KeMOPHICKHIA,
OPJIOBUKCKHW,  CHIIyPUHCKWW, JI€BOHCKHUM, KaMEHHOYTOJbHbIA, IEPMCKHUA.
Me3o30iicKkas 3pa 1 €€ Iepuoabl: TPHACOBBIN, IOPCKUH, MEJIIOBOM.

Kaiino3zoiickast spa u €€ nepuojpl: MaJeoreHOBbINA, HEOT€HOBBIM, aHTPOIOT€HOBBIM.
XapakTepucTuKa KiauMara M TEOoJIOTMUeCKHX IpoueccoB. OCHOBHBIE ATalbl
SBOJIIOLIMM PACTUTENBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u

KHNBOTHBIX. HO}IBHGHI/IG, PACUBCT U BEIMUPAHUC I'PYIIIT J)KUBBIX OPraHU3MOB
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Cucrema OpTraHHu4eCKOro MHupa KaxKk OTPAKCHUC 9BOJIIOIIMH. OcHoBHBIC

CUCTCMATHYCCKUC I'PYIIIBI OPIraHN3MOB
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OBOJIIOLIMST YEJIOBEKA. AHTPOIOJOTHS Kak Hayka. Pa3BuThe mnpenctaBieHUd O
MPOUCXOKACHUN YCJIIOBCKA. MGTOI[I:I HU3YUYCHUA QaAHTPOIIOTCHE3A. CXO,Z[CTBa )41
pasnuuus YeloBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOEe MOI0KEHHE YEIOBEKa.

JiBmwxynme cuibl ((pakTopbl) aHTpornorenesa. HacrmeacTBeHHass M3MEHUYUBOCTh U
€CTECTBEeHHBIH 0TOOpP. OOIIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHHE OPYIUN TPYyIa,

MBIIIJICHUE, pCUb

2.5

OcHOBHEIE CTaur W BCTBHU JOBOJJIOIMKU YCJIOBCKA: aABCTPAJTIONUTCKH, Yemosek
yMmenbii, YenmoBek mpsaMoxonsmui, YenoBek HeaHAepTanbCckui, YenoBek

pasyMmHblii. Haxoakum HCKOmaeMbIX OCTAHKOB, BpEMs CYIIECTBOBaHUS, 00J1acTh




pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSI

2.6

Yenoseueckne packl. OCHOBHbIE OOJBIIME pachl: €BpONeouaHas (eBpasuiickas),
HETPO-aBCTPATOU THAS (’xBaTOpHUaNbHAN), MOHTOJIOHTHASI (a3uarcko-
amMepHuKaHcKast). YepThl MPUCIIOCOOIIEHHOCTH MPEICTABUTENEH YeTOBEUECKUX pac K

YCIIOBUSIM CyllecTBOBaHUS. EquHCcTBO yenoBeueckux pac. Kputuka pacusma

OpraHusMbl 1 OKpy>Karolias cpeaa

3.1

DKOJIOTHSI Kak Hayka. 3aJayd W pa3feibl SKOJOruU. MeToabl 3KOJOTMYECKUX
UCCIIEIOBAaHUM. DKOJIOTHYECKOe MHpOoBO33peHue. Cpeasl OOMTaHUS OpPraHHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIIHAasA, ITIOYBCHHAA, BHYTPUOPraHU3MEHHAaA
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Oxonornueckue  (akropel.  Kimaccudukammss — skojgornyeckux — (paKkTOPOB:
abuoTruyeckne, OMOTHYECKME U AHTPOIOTeHHbIC. JleficTBHE HKOIOTHYECKUX

(hakTOpOB HA OPTAaHU3MBI
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AOuotnueckue (akTOphl: CBET, TEMIlepaTypa, BIAKHOCTb. DOTONEepHOIU3M.
[IpucriocoOnenuss  OpraHU3MOB K  JCHCTBHIO  aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMsl

3.4

buotnueckue ¢akropel. Buabl OHOTHYECKMX B3aMMOJACHUCTBHI: KOHKYpPEHIIMS,
XMIIHUYECTBO, MAapasuTU3M, MYTyalu3M, KOMMEHCaIM3M (HaxJaeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCaJu3M, HEUTPaAIU3M. 3HaueHue OMOTHYECKUX

B3aMMO/JICHCTBUII 1715 CYIIECTBOBAHUSI OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKU ITOITYJIALNH. OCHOBHBIC ITOKAa3aTeIN MOMYJIAINH:
YUCJICHHOCTb, IINIOTHOCTb, PpPOXIAACMOCTb, CMCPTHOCTb, MPHUPOCT, MUTpPALU.

JluHaMKKa YKMCICHHOCTH MOMYJIALUN U €€ PeryJIsaius

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

CoobmectBO opraHu3smMoB — OwuonieHo3. CTpyKTypsl OHOIICHO3a: BHIOBasd,
MPOCTpPaHCTBEHHAasA, Tpoduueckas (mumieBas). Bunbl-momuHanThl. CBS3U B

OnoleHo3e

4.2

DKOJOTHYecKre CUCTeMbI (dKocucTeMbl). [loHaTHe 00 sKOocHcTeMe i OHOTEOIEHO3E.
OyHKIMOHATbHBIE  KOMIIOHEHTBHl ~ 3KOCHUCTEMBI:  MPOAYLEHTBI, KOHCYMEHTHI,
penyteHTsl. KpyroBopoT BemecTB U MOTOK dHEPrHH B 3KocucTeMe. Tpoduueckue
(nuieBble) ypoBHU 3KocucTeMbl. [lumeBbie nenu u cetu. OCHOBHBIE MOKA3aTEIH
AKOCUCTEMBI: Ouomacca, MPOAYKIHUSA. ODKOJOTHMYECKHE MMHUPAMUIBL: TPOIYKIIUH,
YUCJICHHOCTH, OnomMacchl. CBOMCTBA AKOCHUCTEM: YCTOWYUBOCTBH, CAMOPETYIISAINS,

passutue. Cykueccus

4.3

IIpupoaHbIE 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCHCTEMa XBOMHOIO WIIU




HIUPOKOJIMCTBEHHOTO Jieca.
AHTpPOIIOTE€HHbIE 3KOCUCTEMBI. ATPO3KOCHUCTEMBI. YpO0o3KOCHCTEMBL.
Buonorunueckoe n X034HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢aktop ycroiumBocTH  dKocucteM. CoxpaHeHue

OMOJIOTNYECKOT0 pa3HooOpa3us Ha 3emIie

VYuenue B.W. Bepnaackoro o 6uocdepe. ['panuibl, coctaB u CTpyKTypa Onocdepsl.

Kupoe BemectBO MW ero (yHkmuu. OcoOeHHOCTH OMOChephl Kak TII0O0ATbHON

4.4 9KOCUCTeMBI. JlMHAMHUYeCKOe paBHOBecHe © oOpaTHas CBsi3sb B Ouocdepe.
KpyroBopoTsl BemecTB 1 OMOreOXMMHUYECKHE KBl DJIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH
YenoBeuecTBO B Ouocdepe 3emiun. AHTPONOreHHBIE H3MEHEHUsT B Ouocdepe.

45 ['moGanpHBIC SKOTOTUYECKHE TPOOIIEMBI.

OcHOBa  palMOHANBHOIO  YIpaBIECHHUS  NPUPOJHBIMU  pecypcaMM M HX

ucrnosyib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuit A.A., Pyonos A.M. u ap.; [lox
penakmueit [laceunnka B.B. Akiinonepuoe o0mectBo «M3aaTenbcTBO
«IIpocsenieHue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.; [Tox
penakiueit [lTaceunnka B.B. AknnonepHoe o0mectBo «M31aTenbcTBO

«IIpoceemenue»

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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