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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mTporpamMmbl MO OHUOJOTMU TEOPETHUYECKYI0 OCHOBY IS
onpeneneHus: MOaX00B K (JOPMUPOBAHUIO COJACPNKAHUS y4eOHOTO MpeaMera
«buonorus» cocraBunu: KoHuentyaibHble nosoxkenus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJeH, COACpKaHMs, pe3ylbTaTOB OOy4YeHHUS H
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUS 00 OOIIMX LEIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHETO
obmero oOpa3oBanuss B Poccuiickoit @Denepaiuy, a TakKe TMOJOXKEHUS O
cnenuduke OMoIoruu, e€ 3HaYCHUU B TMO3HAHUU KUBOM MPHUPOJIBI U 0OECTICUCHUH
CYILLIECTBOBAHMS YeJIoBeYecKOoro obmiectBa. COIrIaCHO Ha3BaHHBIM IOJIOKEHUSIM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa no Ouonoruu Aa€T NOpeICTaBICHHE O LENIX, 00 oOuiei
CTpareruu OOy4YeHUs, BOCHUTAHUS M Pa3BUTHUS OOYYalOUIUXCS CpEeACTBAMU
yueOHoro mnpeamera «buosorus», omnpenenseT o00s3aTeabHOE MPEIMETHOE
collepKaHUE, €ro CTPYKTypy, paclopeielieHHe N0 pa3fenaM W TeMawm,
PEKOMEHIyEMYIO TOCJIEI0BATEIbHOCTh N3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4€ToM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSA3EH, JIOTUKH 0O0pa30BaTEIIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B nporpamme 1o OHONOrMM TakK€ YYMTHIBAIOTCS TpeOOBAaHHS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeAMETHBIM M TPEAMETHBIM pe3yJibTaTam
oOyueHuss B (OpPMHpPOBAHWUU OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIIHLHOM
NEeSATEeTbHOCTH/YIEOHBIX JIEUCTBUM OOYYAIOMIMXCS IO OCBOCHHIO COJEPIKaHUS
OHMOJI0rHYecKOro o0pa3zoBaHusl.

B nporpamme no 6uosioruu (10—11 kimaccel, 6a30BbIi YPOBEHb) peaii30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Y4YEHHHM OHWOJIOrMM, Oyarojaps 4eMmy B HeEl
MPOCMAaTPUBAETCSI  HAMPaBJICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
(opMupOBaHHEM  E€CTECTBEHHO-HAYyYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpHUEHTAIMN JTUYHOCTH, SKOJIOTMYECKOTO0 MBILIIEHUS, TPEACTABICHU O 3I0POBOM
oOpa3e KHU3HU U OEpeXHbIM OTHOUIEHHEM K OKpY)KAIoIIeW MNPUPOAHOM cpele.
[ToaTOMy Hapsny ¢ U3yd4eHHEM OOIIEeOMOIIOrMYeCKUX TEOPU, a TaKKe 3HAaHUU O
CTPOEHHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B
HUX TPOIIECCOB B TMporpamMme 1Mo OMOJOTHHU YJEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJYYEHHBIX 3HAaHWM B MMOBCEIHEBHOM >KU3HU JUIsl PELICHUS MPUKIAIHBIX 33124, B
TOM 4YHCle: NPO(QUIAKTUKMA HACJIEICTBEHHBIX 3a00JIeBaHUIl YelloBeKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs AKOJIOTUYECKU
[eJ1ecCO00pa3HOro TMOBEJAEHUS B OKPYXKAIOIIEH MNPUPOJHON cpeae, aHaln3a
BIIMSHUS XO3SAMCTBEHHOM JEATENbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOJHBIX M
HCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHHE BHUMAHUS K MPUKJIAIHON HAIPABICHHOCTH
ydyeOHoro npeaMera «buoaorus» MpoJUKTOBAHO HEOOXOAMMOCTBIO oOecTieueHus



YCIIOBUH ISl PEIlIeHUs] OJJHOM M3 aKTyaJdbHBIX 33/1a4 IIKOJIBHOTO OHMOJIIOTUYECKOTO
oOpa3oBaHMs, KOTOpas Tmpenmosaraetr (GopMHpOBaHHE Y  OOydaroumxcs
CIIOCOOHOCTH aJanTUPOBAaThCAd K M3MEHEHHMSIM JWHAMUYHO pPa3BUBAIOIIErOCs
COBPEMEHHOT'O MUPA.

buonorust Ha ypoBHE cpenHero oOLIEro 0Opa30BaHUs 3aHMMAET Ba)XKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYy4arOUIMXCA TMPEACTABICHUN O
Hay4YHOU KapTUHE MHUpA, pacliupseT U 0000IIaeT 3HaHUA O JKUBOW NMpPHUpPOAE, €€
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3AlMM WM DSBOJIOLMUH, CO3MAET
yCIOBUSL  JJisi: TO3HAHUS  3aKOHOB  JKMBOM  NpUPOIbl,  (HOPMHUPOBAHMS
(YHKIIMOHAJIBHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOr0 M 0Oe30macHoro ooOpasa
KU3HH, DKOJIOTMYECKOTO MBILIUICHMSI, IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OMOIOTUs UMEET TAKXKE I PEICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs,  COLMAIM3ALUU
oOyuatomuxcs. M3yuenue 6monorun odecreunBaeT yciaoBHs A (pOpMUPOBAHUS
MHTEJUICKTYaJIbHbIX, KOMMYHHUKAallMOHHBIX M HWH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET MHTErpaluyd OHOJIOTMYECKUX 3HAHUHU C
MPEACTABICHUSIMHU U3 APYTHX y4E€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU
u reorpaduu. Ha3BaHHble MONOXKEHMS O NMpEAHA3HAUYEHUU YYEOHOro MpeaMmeTa
«buosnorus» cocTaBWIM OCHOBY JUIsl OIpENEICHHUs] IOAXON0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEp>KAaHMs, MPEICTABIEHHOTO B MpPOrpaMMe IO
OMOJIOTHH.

Ot60p coxepkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULUN KyJIbTypOCOOOPa3HOrO MOAXO0/Aa, B COOTBETCTBUM C
KOTOPBIM OOyYaroluecs: JOJDKHbl OCBOMTH 3HAHUS U YMEHUsS, 3HAUMMBbIE IS
dbopmupoBaHusl O00IIEH KyJbTYphI, OMNpPEACAIONINE aJIeKBAaTHOE ITOBEJICHUE
YyeJloBeKa B OKpY’Karolleld MPUPOAHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOH CHUCTeME 3HaHMM
3aHUMAIOT 3JIEMEHTBI COJEpkKaHMs, KOTOPBIE CIIyKaT OCHOBOU ISl (POPMHUpOBaHHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[EHHOCTHBIX  OPHEHTAIUSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKkTypupoBaHHE COJEp)KaHUS y4yeOHOro Marepuajla B IMporpamme IO
OMOJIOTHM OCYIIECTBICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOW OpraHuU3allu U
ABOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «buonorus kak Hayka. Metozbl
HayyHOro mno3HaHus», «KieTka kak Ouonormyeckas cucrema», «OpraHuszM Kak



Oouonoruueckas cuctema», «Cuctema M MHOrooOpasue OpraHHYECKOro MHpay,
«OBONIOLMS KUBON NPUPOJB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenb n3yuenus yuebHnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHHE  OOYYAIOMIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHH
UCIIONIb30BaTh 3TH 3HAHUA JUISI TPAMOTHBIX JCWCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOM NPUPOJIBI U PELIEHUS PA3IHYHBIX )KU3HEHHBIX IIPOOJIEM.

JocTikeHue 1enu usydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:

OCBOCHHME OOYyYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJOTUYECKHX TEOPHsX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3axX, MPaBWIIaX, CIyKallluX OCHOBOMU
Uit (POPMHUPOBAHUSL MPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/aX HAay4YHOIO MO3HAHMS, CTPOEHUU, MHOT00Opa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEJIOBAHUSX B OMOJIOTHH;

¢opMupoBaHHE y OOYYarOIIMXCS IO3HABATENIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B NPOLECCE aHalu3a JaHHbIX O MyTSAX pPa3BUTUA B
OMOJIOTUM HAyYHBIX B3IJISAOB, MJIEW W MOAXOAOB K HM3YUYEHHIO KMBBIX CHCTEM
Pa3HOIO ypOBHSI OPraHU3aLUY;

CTaHOBJIEHHE Yy oOOywaroumxcs oOmeldl KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTUE YMEHUIN OOBSCHSATh U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MUpa >KMBOW MPUPOJbI HA OCHOBAaHMM 3HAHUM M ONBITA, MOJYYEHHBIX MPH
M3y4YeHUU OUOJIOTUH;

dopMupoBaHHE Yy OOYYalOIIMXCS YMEHHM WIUIIOCTPUPOBATh 3HAYCHHE
OMOJOrMYECKUX 3HAHUI B MPaKTUYECKOW MAESITEIbHOCTH YEJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHf;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTM TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOTIOICHUS DTUUECKUX
HOPM TIIPU NIPOBEACHUN OMOJIOTUYECKUX UCCIIEI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOrMYECKUX 3HAHUM M7 TOBBIIICHUS YpPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU JIJIS
OLICHKH TOCJEACTBUI CBOEH JESATEIHHOCTU 10 OTHOILICHUIO K OKpY>Karolleil cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME W COOJIOJIEHNE Mep MNPOPUITAKTUKH
3a00JIeBaHUM.

B cucreme cpennero obmero oOpa3oBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS OOA3aTENbHBIM YUYEOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB NMpeaMeTHOMN o0nacTu «EcTecTBEHHO-HAYYHBIE TPEAMETHD.



Jlst m3ydenust Onooruy Ha 6a30BOM YPOBHE CPEIHETO O0IIEro 0opa3oBaHus
orBoauTCs 68 wacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 ximacce — 34
yaca (1 yac B HeaeIo).



COILEPKXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JAPYTUMH €CTECTBEHHBIMH HayKamH, pusocodueit, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonornu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOJIBI (HAOIOIEHUE, SKCIIEPUMEHT, OMMCAHUE,
U3MEpeHue, KilaccupuKaius, MOJACIUPOBaHUE, CTaTUCTHYEeCKas o0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpersr: Y. {apBun, I'. Mennens, H. K. Konbros, Ix. Yorcon n @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS KUBOW MIPUPOIBD.

JlabGopaTopHblie M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3IMUHBIX METOOB IpHU
M3Y4YEHUHU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3AIMSI.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: Ouosnoruu. Orinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3aIliid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKUH ), OnoCcepHBIA.

JlemoncTpanum:

Tabnuibl u cxembl: « OCHOBHBIC MPU3HAKU KU3HI», « YPOBHU OpPraHU3aIuU
KHABOU IIPUPOABDY.

O6opynoBanue: moaesb Mojekyisl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOEHUE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHUMHUYECKHUE DIIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEeMEeHThL. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOALI M MHUHEpPAJIbHBIX BellecTB B KieTke. I[logaep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OEIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpBhl O€IKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomsornueckue
GyHKIHUU OENKOB.



depmeHTsl — Oumosiormueckue Karamuszatopel. CTpoeHue  QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas cnenuuaHoctb. Kodepmentsl. ButaMuHbL
OTnnuust PepMEHTOB OT HEOPTAHMYECKUX KaTaIUu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a U JIe30KCUpu003a),
aucaxapuibel - (caxaposa, JaKTO3a) U ToJMcaxapuiibl  (Kpaxmall, TJIUKOIeH,
LeJuIono3a). buonornyeckre GyHKIHMH yIiIEBOJOB.

Jlumuaer:  Tpuraunepuabl, dochorunuabl, crepouabl. [ uapoduibHO-
ruipodoOHble  cBoiicTBa. buonornueckue Qynknuu aunuaoB. CpaBHeHUE
YIIEBOAOB, OEIKOB U JIMIHUIOB KaKk HCTOYHUKOB YHEPTUU.

HykneunoBesie kucnotrel: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKJ1enHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JHK. Ctpoenue u ¢pynknun PHK.
Buast PHK. AT®: ctpoennie u GpyHKIIMH.

[{uTosiorus — Hayka o kieTke. KiletouHnas Teopusi — mpuMep B3auMOICHCTBUS
uzeil 1 PaxkToB B HAYYHOM MO3HAHUU. METO Il N3yUeHUSI KICTKH.

Knerka kak menoctHas >kuBas cucrema. OOmMe MNpU3HAKA — KIIETOK:
3aMKHyTas HapyxHasi memOpana, monekyybl JJHK kak renermueckuid amnmapar,
cCUCTEMa CUHTe3a OeliKa.

Tumnbel KJIETOK: JyKapuOTHYECKass W mnpokapuotuueckas. OcoOEeHHOCTH
CTpO€HHUs MpokapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYUSI PACTUTEIBHOW, >KUBOTHON H
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢dbynkuuu. [1nazmatuueckas memOpana, e€ cBoricTBa v pyHkIuu. [{uTomnasma u e€
opranounbl. OnHomeMOpanHbie opranounabl kjietku: OIIC, ammapar [Nombmxw,
nu30ocoMbl. [lomyaBTOHOMHBIE OPTraHOW[IBI KIIETKHA: MUTOXOHJIPUH, ILUIACTHUJIBI.
[Ipoucxoxaenre MUTOXOHIpUNA W Tmactuia. Buasl mnmactun. HememOpaHHBIC
OpraHouJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM WEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OYyHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sizipa: sigepHas 000J04Ka,
KapuoIuiazMa, XpOMaTHH, SIAPBIIITKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXUBOU
npupoae», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOU TPUPOAE.

Tabnuiel u cxeMmbl: «llepuogmdeckas TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbI BOJIbIY, «bruocunTes 0enkay, « CTpoeHre MOJIEKYIIbI OelKay,
«Ctpoenue pepmentay, «Hyknennossie kucnotel. JJTHK», «CTpoeHne mMomekybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue >KUBOTHOM KIETKW»,
«CtpoeHue pacTUTENbHOM KIETKH», «CTpOEHUE NPOKAPUOTHUYECKOM KIIETKU»,
«CtpoeHue siipa KIETKN», «YTIeBOAb», «JIunuabn.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pPACTUTEIbHBIX,
’KUBOTHBIX U OaKTEpUAIBbHBIX KIIETOK.

JlabopaTopHble U MPaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpPE aMHJIa3bl UIIU KaTanas3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpOEHHS KIETOK pPAaCTCHH,
KUBOTHBIX U OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HUX
OMKCAHUE.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUSL (SHEPreTUUeCKil OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIllecca
Merabosn3ma. Poib 3aKOHOB COXpaHEHHsI BEIIECTB M SHEPIMM B MOHUMAHHUH
MeTaboJIn3Ma.

Tunbel oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbiit. Pons hepmeHTOB
B OOMEHE BEIIECTB U MPEBPAICHNN YHEPTUU B KIIETKE.

®ortocunre3. CBetoBass M TeMHoOBass (a3pl QorocuHre3a. Peakiuu
dboTocunTeza. DPpdhekTuBHOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KU3HU
Ha 3emiie. BiusiHue yciioBuil cpeqpl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIMICHUS €T0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUMN.

XeMocuHTe3. XEeMOCHHTE3UPYIOIUE OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KieTke. PaciieniieHue BeIIecTB, BbIAEICHHE U
AKKyMYJMpPOBAaHHE SHEPrMM B KIETKE. OTalbl HSHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxkenue u ero Buibl. KHCIOpOJHOE OKHUCIEHHE, WA KJIETOYHOE
IbIXaHUE. OkucnurenbHOE dbochopunupoBaHue. OddeKkTUBHOCTD
SHEPIreTUICCKOro OOMEHa.

Peakiuu wmaTpuuHoro cunre3a. ['enernueckas wuHdpopmamus u JIHK.
Peanuzanus reHetmyeckod HHPOpMAlLMM B KJIETKe. ['€HEeTHMUeCKU KOJI U €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otanbl TpaHcusiuuu. KonaupoBanue amMuHOKHCIOT. Ponb pubocom B
OounocuHTe3e OenKa.

Hexkiierounsie ¢popmbl xu3HU — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OcOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bone3nu pacteHmii, >XUBOTHBIX ¥ YEJIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc ummyHonedunura genoseka (BUY) — Bozoymurens CITM/]a.



OOparHast ~ TpaHCKpWmIMs, peBepraza W  uHTerpaza. lIpodunakruka
pacpocTpaHEHUsT BUPYCHBIX 3a00JICBaHUA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbiios, 1. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuubr 1 cxembl: «Tumpl mutanus», «Metabomusmy, «MUTOXOHAPHUIY,
«JHepreTuyeckuii oOMen», «Xioporact», «Dorocunred», «Ctpoenune JJHK»,
«CTtpoeHue u QyHKIIMOHUpPOBaHUE reHay, «CuHrte3 Oenkay, «['eHeTnueckuit kony,
«Bupyco», «bakrepuodarn», «Ctpoenue u >xu3HeHHbIM 1ukin Bupyca CIIM/la,
0aktepuodaray, «Permmukarus [JJHK».

OobopynoBanue: monenu-anummkanuu «Y apoenne JHK u Tpanckpunms»,
«buocuntes 6enkay, «CTpoeHHEe KIETKI», Mojaelb cTpyKTypsl JJTHK.

Tema 5. Pa3MHoXeHMe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrnerouHnplii 1IUKI, WM KU3HEHHBIM IUKI KiIeTKU. MHTepdasza u MuTo3.
[Iporieccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIA HAO0Op — KapUOTHIIL.
JIunnouaHeI W TalUIOMAHBIM ~ XpOMOCOMHBIE  HAOOphl.  XpOMATHIBI.
[utonornuyeckue OCHOBBI Pa3MHOXKEHUS MW HUHAUBUIYAIHHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craguu murtosa. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOTHYECKUA CMBICTT MUTO3A.

[Iporpammupyemas rubenb KIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunbl 6ecnonoro
Pa3MHOXXEHUSA: JIEJICHHE HAABOE, TIOYKOBAaHME OJHO- WU MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHUe. VIcKycCTBEHHOE KIIOHUPOBAHHE
OpraHU3MOB, €r0 3HAYECHUE TSl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYUS OT OECIOJIOTO.

Meito3. Cranuu meio3a. [Ipormecchl, nmpoucxoadimue Ha CTaausIX Meno3a.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuit cmbicia u
3Ha4YeHUE MeHo3a.

['amerorenes — mpoiecc oOpa3oBaHUS TOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH W sSIMYHUKH. OOpa3oBaHuE W Pa3BUTHE TMOJIOBBIX
KJIETOK — TaMeT (CrepMaro3oui], SHIEKIeTKa) — CIepMaTOreHe3 U OBOIEHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKJIETOK U CHepMato3ounoB. OII0I0TBOPECHHE.
[TapTrenorenes.

WunuBuayanbHoe  pa3BuUTHE  (OHTOreHe3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATIBLHOIO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOJieHre, racTpyssiuus, opraHorene3. llocTamOpuoHaibHOE pa3BuUTHE. THIIBI
MOCTAMOPHUOHABHOTO PA3BUTHS: TPsIMOE, HEMpsiMoe (JTMYMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CTOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «@DOpMBI Pa3MHOKEHHUS OpPTraHU3MOBY, «J[BoWHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHI», «BereratnBHOE pa3sMHOXECHUE
pactenmity, «Jlenenue kieTku OakTtepuit», «CTpPOCHHE TMOJOBBIX KJIETOKY,
«Ctpoenue xpomocoMbl», «Kietounslii nukmy, «Pemmmkanus JJHK», «Mutos»,
«Menosz», «lIpsmoe u HenpsaMoe pazButue», «l'aMmeroreHes y MIEKONMUTAIOMNX U
4yeJI0BeKa», «OCHOBHBIC CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOITUTAIOIIETOY, «SUIEKIETKA MIIEKOMUTAIOMETO», «KapruoKnHE3 B KIIETKAaxX
KOpEIIKa JIyKa», MarHuTHash MOJICNIb-alIUIMKauus «JleneHne KIeTKn», MOJEIb
JIHK, monenb MeTada3HOM XPOMOCOMBI.

JlaGopaTopHble M MpaKkTH4YecKHe padoThI:

JlaGoparopuas pabora Ne 3. «HabmropeHume MHTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpOCHUSI TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKpPOIIpEnaparax.

Tema 6. HacjiencTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTnku. Mictopus pa3BuTHs Fr€HETUKHU. Poib iuTonorun
U OMOpPHOJIOTUM B CTAaHOBJICHHHM TE€HETHUKH. BKIaj poccuiickux U 3apyOesKHBIX
yU4€HBIX B pa3BUTHE TEHETHKU. MeETOoapl TeHETUKH (THOPUI0IOTUYECKH,
LUTOTEHETUYECKHUM, MOJIEKYJISIpHO-TeHETH4YeCKUi). (OCHOBHBIE TE€HETHYECKHE
noHsTuA. [ 'eHeTnYecKas CMUMBOJIMKA, UCTIOJIb3yEeMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAHOBIIEHHbIE . Menaenem.
MoHoruOpuiHOe CKpellMBaHHE. 3aKOH eIWHO-00pa3usi THOPHJIOB IEPBOTO
nokojeHusa. I[IpaBwio AOMUHUpOBaHUS. 3aKOH pAaCUICIUIEHUS  [PU3HAKOB.
I'unioresa yucrotel raMmet. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBUCUMOTO  HACJIeIOBaHUS
npu3HakoB.  lluToreHeTMYECKME  OCHOBBI  JUTUOPUIHOTO  CKPCIIUBAHMS.
AHanu3upymoluiee ckpemmBanue. Fcnoap30Banne aHAIM3UPYIONIETO CKPENTMBAHUS
JUTSL OTIpEIeSICHUsI TeHOTUITA OCOOU.

CuerienHoe HacienoBanue mnpuszHakoB. PabGora T. Moprama 1o
CLUEIUICHHOMY HACJIEJOBAaHMIO 'eHOB. HapymeHnne cuemineHus reHoB B pe3yJbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. [ e HETUUECKHE KapThI.



['enetnka nona. XpoMOCOMHOE OIpeaeeHre moja. AyTOCOMbl U TOJIOBBIE
XpoMoCcOMBI. ['omoramMeTrHeie W rereporaMmeTHble opraHu3Mbl. HacnemoBanue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

W3MeHunBOCTh. BUIbl N3BMEHYMBOCTHU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp cpempl B HEHAClIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKAIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi M BapUallMOHHAS KPUBAs.
Hopma peakuum mpusHaka. KonndecTBEHHBIE M KAYE€CTBEHHBIE NMPU3HAKUA U UX
HOopMa peakuuu. CBolicTBa MOIU(MDUKAITMOHHONW U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTUINMYECKAs, HU3MEHUYMBOCTh. KomOMHaTHMBHas
U3MEHUYMBOCTb. Meio3 W TMOJOBOW MpoIEecC — OCHOBA KOMOMHATHBHOU
M3MEHYMBOCTH. MyTarimoHHasi I3MEHYMBOCTh. Kimaccudukarus MyTaruii: reHHEIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMPUYUHBI MyTaluil. MyTareHHble (paKTOpHI.
3aKOH rOMOJIOTHYECKHUX PSIA0OB B HAcCIeACTBEHHOU n3MeHnunBoctu H. . BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYHBOCTb.

['enernka uyenoBeka. Kapuorun uenoBexka. OCHOBHBIE METONbI TEHETHUKHU
YeJIOBEKa: TCHCAIOTHUYCCKUM, OJIU3HEIIOBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpPENIECIICHHE Tr€HOTHUIA!
IIOJJHOT€EHOMHOE CEKBEHUPOBAaHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[[P-ananu3a. HacnencrBennole 3a00JeBaHUS YEIOBEKAa: TEHHbIE OOJIE3HH,
0OJIE3HH C HACIEACTBEHHOHN MpPEeApacloioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHbiE MyTanuu. CTBOJIOBBIE KIETKH. [IpHHIUIIBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, TPOPIIAKTUKA U JICUCHUS TeHETUYECKUX
Oone3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKOU
TC€HETUKHU B MIPEIOTBPAIICHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JlemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabmuupt ©  cxembl:  «MOHOTHUOpUIHOE  CKpEIIMBAaHME U €r0
IUTOT€HETUYECKAas: OCHOBa», «3aKOH pACIICIUICHUS W €ro LHUTOTeHETHYECKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JluruOpumaHoe CKpeluBaHue,
«lluTonornyeckue  OCHOBbI  AUTHMOPUAHOTO  CKpelMBaHus»,  «Meio3y,
«B3anmMoAenuCcTBUE AQJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl PpPAaCTECHUH,
XKUBOTHBIX M YeJIOBeKa», «['eHeTuka mojay, «3aKOHOMEPHOCTH HACJEeIOBaHUS,
CLUEIUIEHHOTO C Toiom», «KapuoTumbel 4enoBE€Ka U KUBOTHBIX», «Buubl
U3MEHUUBOCTHY», «MoaudpukalnroHHas HW3MEeHYMBOCTHY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTalluOHHASI U3MEHYUBOCTH.

O6opynoBanue: MoAeIu-anIMKanuu «MOHOTHOPUIHOE CKpEITUBaHUCY,
«Henonnoe npomuHupoBanue», «Jurnbpunnoe ckpenuBanuey», «llepexpéct



XPOMOCOMY, MUKPOCKOTI ¥ MUKpompenapar «JIpozoduna» (Hopma, MyTamuu
(opMBbI KPBUITEEB U OKPACKH TeNda), Tepdapuii «['opox moceBHOM.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabopatopHas padora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTUOPUIAHOIO U
JUTHOPUIHOTO CKPEIUBaHUs y Ap030(HUIIbl Ha TOTOBBIX MUKpOIIperapaTaxy.

JlabopaTtopHas padota Ne 6. «3ydenne MoauUKaIMOHHONW N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 mMyTanuil y Ipo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennexunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuys Kak HaykKa M IPOLECC. 3apOKICHUE CENEKUUU U JOMECTHKALMS.
VYyenne H. WM. BaBunmoBa o0 1EeHTpax MPOUCXOKICHUS U  MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAEHUS AOMAIIHUX XKUBOTHBIX. COpT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIi. MacCOBbIN M UHIMBUIYAIbHBIH OTOOPHI B
CEJEKIIMM pPACcTEHMH M KUBOTHBIX. OIlEHKa JKCcTepbepa. bBIM3KOPOICTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHus. CKpellMBaHUE YHUCTHIX JIMHUIA.
['eteposuc, wnu rubpunHas cuia. HepojcTBEHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnanénnas rtulOpuamzanus u €€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
NOJIYYEHUE TOJHUIUIONJ0B. JIOCTHIKEHMSI CEJIEKUMU PACTEHUH, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonmorus Kak OTpacib NMPOM3BOJACTBA. ['€HHAass WHXKEHEPHUSA. OTarbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHW3MOB.

Okoslornyeckre M dtuyeckue  npobnembl. MO —  reHeTuuyecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabnuipel 1 cxeMbl: kKapta «LleHTpbl TpPOUCXOXKACHUS W MHOT00O0pasus
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenmity, «OtnanéHnas ruopuan3anus», «Padboter akagemuka M. ®@. BanoBay,
«Ilomunnounus», «OO0BEKTHI OuoTexHONOTUNY, «KJIeTouHble KYJIBTYpHl U
KJIOHHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XpOMOCOM.

O6opyaoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB AIUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlabopaTopHble M NpakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTH)KEHHS! CEJIEKUMU PACTEHHH U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SAHCTBO, J1aOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOLIUOHHAS OUOJIOTHSL.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUH. BOJIIOIMOHHAS
Teopus U €€ MecTo B OHOJOrHH. BiusHue 3BOJIOIMOHHON TEOpPUM HA Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerensctBa sBomonuu. [laseoHTONIOrMYECKHE: MOCIEA0BATENBHOCTD
MOSIBJIEHUSI BHUJOB B TAJCOHTOJIOTMYECKON JIETOMUCH, MEPEXOAHBbIE (POPMBI.
buoreorpadguueckue: cxoacTBo u pazinuue GpayH u Giop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M paziuyus SMOPHUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeHd y BCEX
OpraHU3MOB.

OpomonnonHas Tteopus Y. Jlapeuna. IIpennoceuiku  BO3HMKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHUJIBI HBOJIONMU BUAOB 10 [lapBuny (M30BITOYHOE
Pa3MHOXEHUE NPU OIPAaHUYEHHOCTH PECYPCOB, HEOMNpEIEIEHHAsT W3MEHYUBOCTD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Boonuu (CTI) 1 €€ OCHOBHBIC MOJOKEHUS.

MukposBosonus. [Tonynsnus Kak eIMHUIA BUIA U SBOJIOLINH.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMoHHbIN
Mpolecc U KOMOMHATHBHAS M3MEHYMBOCTh. [lomynsiiMOHHBIE BOJIHBI U JApend
reHoB. M3ouus 1 MUrpanusi.

EctecTBeHHbIl 0TOOp — Hampasisitoui ¢aktop 3Bomonuu. Dopmel
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OPraHU3MOB KakK pe3ynbTar 3Bodonuu. [Ipumepsr
MPUCIIOCOOJICHHUH Y OpraHu3MoB. ApoMopd03bl U UINO-aJanTaI|H.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBomorusi. DPopMbl  3BONIOLMU:  (QuUiIeTHYecKasi, JUBEPreHTHas,
KOHBEpTeHTHas, napayenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxIeHHe OT HeCleUHaTu3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crenuanu3anusa. AJanTuBHas pagualus.

JdeMoHCcCTpanuu:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabmue! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emie», «3apoAbIIH
MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeomrepukcy, «Dopmbel  OOpbOBI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB pacTeHUII»,
«MHoroo6pazue  mopoJ  KUBOTHBIX»,  «llomymsauum»,  «MyTanuoHHas
M3MEHYUBOCTBY, «ApoMopdo3sl», «Wamoamantanun», «OO0ImIas nereHepaus»,
«/IBmkymue cuibl 3Boimonun», «Kapra-cxema wMapmipyra mnyremectBus Y.
Hapsunay, «boprba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCTE OPraHu3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJOTUUECKOE BUI000PAZOBAHUEY.

OOopynoBaHHE: KOJUIEKIUS HACEKOMBIX C Pa3IUYHbIMH TUIAMHU OKPACKH,
Habop MIOAOB M ceMsiH, Koulekuus «lIpuMepsl 3alMTHBIX OPUCIIOCOOJECHUN Y
KUBOTHBIX», MOJieJIb «OCHOBHBIE HAMPABICHUS HBOJIIOIUNY», 00BEMHAS MOJEIb
«CTpO€HHE TOJIOBHOT'O MO3T'a ITO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, Koiekuus «Dopmbel COXpaHHOCTH
MCKOIMAeMbIX JKMBOTHBIX M pacTeHui», Mojenb ammmukanus «llepekpéct
XpOMOCOM», BIIaXHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Burtue
JATYHIKW», MUKponpenapar «Jlpo3zoduna» (Hopma, MyTaruu (GOpMbl KPBUILEB U
OKpacKu Teja).

JlabGopaTopHblie U MPpaAKTHYECKHE PA0OTHI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHAOB MO MOP(POJIOTHYECKOMY
KPUTEPHUIO».

JlaGoparopHas pabdota Ne 2. «Onucanue mnpUCITOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNeE U Pa3BUTHE KU3HU HA 3eMue.

JloHay4dHble TpEACTABICHUS O 3apOXKACHUM >KU3HU. HayuHble TUIIOTE3bI
BO3HUKHOBEHUSl JKM3HM Ha 3emuie: a0uoreHe3 M naHcnepMmus. XUMHUYecKas
ABONIOLMSA. AOHOTE€HHBIM CHUHTE3 OPraHUYECKHX BELIECTB U3 HEOPTaHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON 3BOMIOIUN. HavanbHbIe 3Tanbl
ouonornuecko sBomoruu. ['nunoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKU. [lepBble KIETKHM M WX HBOJIIOLMSL.
dopMHUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxein. Apxeickas u
mpotepo3oiickas dpbl. [laneos3oiickas 2pa u €€ TEpPUOIb: KEeMOPUIUCKUA,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so030iickas 3pa u €€ epUuoIbl: TPUACOBBIN, FOPCKUM, MEJTOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOTC€HOBBIA, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.



XapakTepucTUKa KJIMMara M TeoJOrHYecKuX IMporeccoB. OCHOBHBIE 3Tallbl
ABOJIFOLIMM PACTUTENBHOIO M >KMBOTHOTO Mupa. ApoMop(o3bl y pacTeHud Hu
XKUBOTHBIX. [l0osIBNIEHNE, paCUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE 3BOMOUUH. (OCHOBHBIE
CUCTEMAaTHUYECKHUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeToBeKa. AHTPOIOJIOTHS KaK Hayka. PazButue npeacraBieHuil o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl u3ydeHHs aHTpororeHe3a. CXOJCTBa H
pa3JIMyYUsl YEJIOBEKA U )KUBOTHBIX. CUCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuibl  (pakTophl)  aHTpONOTreHes3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEeHHBIM 00pa3 KU3HH,
M3rOTOBJICHHE OPYAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIOLMU YEIOBEKA: aBCTPAIONUTEKH, UeroBek
yMenbii, YenmoBek npAMOXOMAIIMM, YenoBeK HeaHIepTalbCKui, YeoBek
pasymHbIii. Haxoaku HCKOIMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 00JacTb
pacnpocTpaHeHHs], 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOUIHAS
(eBpaswmiickasi),  Herpo-aBCTpajJiouJiHass  (PKBaTOpHaJIbHAsI),  MOHTOJIOW IHAS
(a3uarcko-amepukaHckasi).  UepTsl  OPUCHOCOOJEHHOCTH  TPEIACTaBUTENCH
YEJIOBEUECKUX pac K YCIOBUSM CYyIIECTBOBaHUSA. EJNMHCTBO 4enOBEYECKUX pac.
Kputuka pacuzma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmune! n cxeMsl: «Bo3ankHoBeHne COJIHEYHOM CHCTEMBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenbHass KkieTka», <« KuUBOTHasi  KJIETKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHas CHUCTeMa OPraHMYECKOTO MUpay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOECHUS 4YEJIOBEKAa M YeIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4YeJOBEKa», «J/lpeBHenmme moan», «/IpeBHue mogm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PACHDY.

O6opynoBanue:  mymsku — «lIpoucxoxaenue  yenoBeka»  (OFOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHJepTalblla, KPOMAaHbOHIA), CIENKU WIH
M300paXeHUsT KaMEHHBIX OpYAUil TMEepPBOOBITHOTO 4YesjoBeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TEOXpOHOJOrMYecKas Tabiuia, KoyuieKus «DopMbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

[Tpaktuueckast pabota Ne 1. «M3yyeHue MCKOMaeMblX OCTATKOB PACTEHHUH U
KUBOTHBIX B KOJIJICKITUSX).



OKcKypeHsl «IBONIOLMSA OPraHUYeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIH KpaeBEAUECKUN My3€el).

Tema 3. OpranusMsbl M OKpY:KaloAas cpeaa.

DKoJOorus KaK HayKa. 3ajaud U pa3aeibl SKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWUTaHUS OPraHMW3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckne (axropel. Kiaccudukanus sKonorudyeckux (HakTopos:
abnotuyeckre, OWOTHMYECKHE U aHTpOINOreHHble. JIeHCTBHE HSKOJOTHYECKHUX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TeMIepaTypa, BIaKHOCTb. DOTOMEPUOAN3M.
[IpucnocoOneHusi OpraHu3MOB K  JACHCTBUIO  aOMOTHMYECKUX  (DAKTOPOB.
buonornueckne puTMmsl.

buotnueckue  Qaxroppl.  Bumel  OHOTHYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero gopmel. [lapazutusm, koomepanus,
MyTyallu3M, KOMMEHCAIN3M (KBAPTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHWe OHOTHUYECKUX B3aUMOJCUCTBUUA I CYIIECTBOBAHUS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Tmomyssiiuu. (OCHOBHBIE MOKa3aTEIn
NOMYJISUUN: YHMCIEHHOCTDh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JlnHaMuka YucI€HHOCTHU MOMYJISIUUN U €€ PETryJIALIUS.

JdeMoHCTpauu:

[Toptpetsl: A. 'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabmuubr u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpeabl oOUTaHMS
opranusMoBy», «®doronepuoauzm», «llonmynsinun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJSUUU UHPY30puu-Tyhenbkny, «llumiespie nenm».

JlaGopaTopHblie M MpaKkTHYecKne padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PaCTEHUMN U3
Pa3HBIX MECT OOHMTaHUS.

JlabopaTtopHnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHUE YEPEHKOB
KOJIeycay.

[TpakTuueckast padota Ne 2. «IToacu€T MIOTHOCTH MOMYJIAIMN Pa3HbIX BUJIOB
pacTEHUI.

Tema 4. CoolbuiecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbsl OMOIIEHO3a: BHIOBas,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momuHantel. CBS3U B
(§7(0)1(S: (k1R

Dkoyoruueckne cuctembl (d9kocucteMbl). [loHsarne o006 »dkocuctemMe u
ouoreoneHo3e. OyHKIMOHAIbHbIE KOMIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayLieHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B 3KOCHCTEME.
Tpoduueckue (muiieBbie) ypOBHH OJKOCHUCTeMbl. [luieBble menmu U CeTH.
OcHOBHBIE TIOKa3aTeld SKOCHCTEMbI: OuoMacca, MPOAYKIHS. IKOJOTUYECKHE
nUpaMubl: TPOIYKUHUU, YHUCIEHHOCTH, OunomMacchl. CBONCTBa HKOCHUCTEM:
YCTOMYMUBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIEecCHs.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOIO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTPONIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe u X031iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak ¢akTop ycToHdmBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuipl, cocraB u CTpyKTypa
ouocdepnl. JKuboe BemiectBo U ero ¢GyHkiuu. OcobeHHOcTH Ouochepsl Kak
rJ100aNbHONM 3KOCUCTEMBL. J(MHaMHuYecKoe paBHOBecME M oOpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOre0OXUMUYECKUE Kbl AIEMEHTOB (yriepoja,
a3ota). 30HATBHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3eMiau. AHTPONOTeHHbIE U3MEHEHUs B Orocdepe.
['mo0anbHbIE SKOJOTHYECKUE TPOOIEMBI.

CocyiecTBoBaHue IIPUPOABI U YeJI0BEYECTBA. CoxpaHeHune
Oropa3Ho00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBA pallMOHAIBLHOTO
VOpaBJICHUS TPUPOJHBIMU pECypcaMd M UX HCHOJb30BaHME. JlocTHkeHHs
OMOJIOTHUY U OXpaHa NPUPOJIBI.

JdeMoHCTpaUu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaué€s, B. 1. Bepnaackuii.

Tabmuubr n cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuTaHusA», «IKOJIOTMYECKAs MUPAMHUIAY,
«buocdepa u yenopek», «IKocucTEMa IUPOKOJUCTBEHHOTO Jlecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3d Bomoémay», «ArporeHos», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JEUCTBUS HA  NpPUPONY», «BakHeuline UCTOYHUKHU
3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOA», «llouBa — BakHelIasi cocTaBistoIIas
ounocdepo», «DakTopel gerpaganuu nousy», «llapHukoBbiit 3@dekT», «DakTophl
paauoOaKTUBHOIO 3arpsisHeHust Ouocdepb», «OO0mas cTpykTypa Ouochepsi»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouochepr»,
«Kpyrosopot yriepoaa B Ouocdepe», «KpyroBopot a3ota B IpUpoIe».

O6opynoBanue: MoJeab-aniiukanus « Tunuyabsie OMOIICHO3bI», TepOapuid
«PacturenbHbIe cOOOIIECTBAY, KOJUICKINU «buoreno3y, «Bpenurenn BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TrepOdapud M KOJUIGKUMU pacTeHUd U
KUBOTHBIX, PUHAIJICKAIINE K PA3HBIM 3KOJIOTHYECKUM TpYIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoii ®Denepaiuu, H300pakeHUsS OXPaHSIEMBIX BHJIOB
pacTeHU U JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHMS K pe3yJbTaTaM
OCBOCHMs  OOydaloUIMMMCA HOpOrpaMM  CpeIHEero oomero oOpa3oBaHMSL:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHHMS MpeaMera «buonorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOIIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUNUCKON
rPaXJaHCKOM UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOOIpEJEeICHUI0, HAJIWMYUE€ MOTHBAlUM K  OOYy4YeHHIO  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEXKJICHMM JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTH OOYYarOUIUXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, NPUCYIIMMH CHCTEME
OMOJIOTUYECKOTO0  00pa30BaHUs, HaJIUYME HSKOJOTHYECKOTO0 IMPABOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE PE3ynbTAaTBl OCBOCHHUS IpeaMera «bHOoJIOrus» JOCTUraroTCs B
€IUHCTBE Y4YeOHON ¥ BOCHUTATEIBLHOM JCSATEIBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpPaBHJIAMH M HOPMaMH
MOBEACHUS U CIIOCOOCTBYIOT TIpOIlECCaM CaMOMO3HAHUS, CAMOBOCIUTAHUS H
CaMOpa3BUTHUA, Pa3BUTHUS BHYTPEHHEW TMO3ULMU JIMYHOCTH, MATPUOTU3MA,
YBOXKEHHUS K 3aKOHY W MPABOIOPSAJIKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJICHUIO,
B3aMMHOI'0 YBaXKCHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIEIUIO U
TPAAULHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpoOIE U
OKPYIKaIoIIEn Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mnpeaMera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CLIOCOOHOCTh O0YYarONIUXCsl PYKOBOJICTBOBATHCS
chOpPMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHCTEMON I[€HHOCTHBIX
OpUCHTAllU{, TO3WUTUBHBIX BHYTPEHHUX  yOEXICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA ACATEIBHOCTH B MPOIECCE PEAM3AMU OCHOBHBIX HaIPABJICHUM
BOCIUTATEIIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeToCsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBAKCHHE
3aKOHa M MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JECATEIBHOCTA IPU  CO3/IAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOLIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEAOBATEIbCKUX 3a7a4, YBaXXUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPU OOCYXJIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

chOpMHUPOBAHHOCTh POCCHUMCKOM rpa)XJaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IIE€pE]
Ponunoin, ropmoctu 3a cBOM Kpad, CBOWO PoanHy, CBOW S3BIK M KYJBTYpY,
IIPOLIOE U HACTOSALLIEE MHOIOHALIMOHAIBHOI0 Hapoaa Poccnu;

LIEHHOCTHOE OTHOUIEHUE K NMPUPOJHOMY HACIICIUIO U MaMITHUKAM IIPUPOLBI,
TOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ] POCCHUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTWMH, TOHUMAHWS 3HAYCHHS OHWOJOTHHM B TO3HAHWUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKeHHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTINTAHMS

OCO3HAHUE NYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHUE JJUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TPHUHATHUS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBUHM C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIOUasl 3CTETHKY ObITa, HAYy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



NOHUMaHNE 3MOLMOHAJIBHOTO BO3AECHCTBUSA )KMBOM MTPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXEHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHUE
IPOSIBIISATH KAUECTBA TBOPUYECKOUN JTMUHOCTH;

5) ¢u3uyeckoro BocmHTaHHsS, (POPMHPOBAHHUSI KYJHTYPbI 310POBbS W
IMOLMOHAJIBLHOTO 0JIArONOTyYHs:

NOHMMaHHWE W peanu3anus 370pOBOro U 0Oe30macHoro obpasza >KU3HH
(3mopoBOE  TNWTaHWE, COONIOACHUE TUIMEHHMYECKMX TpaBWI M HOPM,
cOAaHCUPOBAHHBIA PEKUM 3aHATUH M OTHbIXa, peryjspHas (usnueckas
aKTUBHOCTb), OEpPEKHOI0, OTBETCTBEHHOI'O U KOMIIETEHTHOIO OTHOIIEHHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH NPaBWJI HHAWBUAYAJIbHOTO U  KOJUIEKTUBHOI'O
0€301acHOro MOBE/ICHUS B CUTyallUsIX, YITPOXKAIOIIUX 3J0POBBIO U XKU3HH JIIOJIEN;

OCO3HaHUE MOCJEACTBUN U HENPUATUS BPEIHBIX NPUBBIYEK (YNOTpeOsIeHUs
QJIKOTOJIs1, HAPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHUE LIEHHOCTH MAacTepcTBa, TPYAOIO0HE;
TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHUECKOW M COLMAIBHOM
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO

BBIIIOJIHATH TAKYIO JIEATEIbHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM MpodhecCHOHATBHON e TeNIbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOP Oyaymed npodeccu W peaau30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHMS:

HKOJIOTUYECKU 1IEJIECO00pa3HOE OTHOUIEHHE K MPUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: TNPUOOPETEHUE OIbITa
IJJAHUPOBAHMSI TOCTYNKOB W OLIEHKA WX BO3MOXXHBIX TMOCIEACTBUN IS
OKPYKarOIIEU CPEbI;

OCO3HaHHUE TJI00AIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJieM U MyTed HX
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUHU
3HaHWA U YMEHHUS TpU pEIICHUH MpoOJeM, CBSI3aHHBIX C PalUOHAIBHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHHE  TpaBWJI  MOBEACHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHUE DPABHOBECUS B OSKOCHCTEMAaX, OXpaHy BHJOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JECUCTBUM, MNPUHOCAIINX BpEI  OKPYKAKOUIEH
MIPUPOTHON Cpelie, YMEHUE IMPOTHO3UPOBATH HEOIArONMPHUSITHBIC 3KOJIOTHUCCKHE
NOCJEACTBUSA MPEANPUHUMAEMBIX IEUCTBUH U MPEAOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, SIKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEJIILHOM, KOMMYHHUKATUBHOW WM COLIMAIBHOMU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN EATEIBHOCTH 3KOJIOTHUYECKOU
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO O3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JMAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3IKOBOM W YHUTATEIBCKOM KYJIBTYpPhl KaK CpEICTBA
B3aUMOJICHCTBUS MEXKY JIFOJbMU U MMO3HAHUS MUPA;

MOHUMAaHUE ChenupuKrn OHOJOTUM KaK HayKd, OCO3HAHHMS €€ poiu B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIILICHUS, CO3/IaHUM IIEJIOCTHOTO
MPEJCTaBICHUS 00 OKPYXalollleM MHpPE KaK O €IUMHCTBE IMPHUPOJbI, YeJOBEKa U
o0111ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUU MpodieM
COXpaHEHHUs IIPUPOJHOIO PABHOBECHS,

yOEXIEHHOCTh B 3HAYMMOCTH OHOJIOTMH JUIsl COBPEMEHHOMN IMBUIM3AIUU:
obecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEmaTb PECypCHble MpoOJIEMbl  pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 III00AJBHBIX YKOJIOTHYECKUX MPOOJieM U
oOecrieueHns  Tepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PallMOHAJIHLHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECYypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHMOJIOTMYECKUX 3HAHUN B LEAX
MOBBIIICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTu (PYyHKIIMOHAIBHOW T'PAMOTHOCTH OOydaromuxcs, GopMupyemon
MIpU U3y4YECHUH OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCMOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHU HCIOJB30BaTh TOJIydaeMble 3HAaHWS JJid aHajiu3a U
OOBSICHEHUS SIBJICHUN OKPYIKAIOIIEr0 MUpa M MPOUCXOASAIINX B HEM HW3MEHEHHH,
yMEHHUE JeflaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAy4HBIX (PAKTOB W
MMEIOIINXCS JaHHBIX C LEJIIO MOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIPHO HCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHust mpo0JeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LEHHOCTH HAYYHOW NESTEIbHOCTH, TOTOBHOCTH OCYLIECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUYAIbHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMNpPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa3oBaHWIO0, K AaKTMBHOMY IOJyYE€HHIO HOBBIX 3HAHUN IO OHOJOTUH B
COOTBETCTBUHM C KU3HEHHBIMU NMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHUPOBAHMS MHUPOBO33PEHUS O0YyHarOUUXCs
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHayYHbIE MOHATHS, OTPaXKalolie
LEJOCTHOCTh HAyYHOM KapTUHBI MHpa U coneuu(puKy METOAOB IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHUE, MPOIIECC,
CUCTEMa, HAay4YHbIM (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIEIOBaHME,  HAONIOJICHWE,  HW3MEPEHHE,  OJKCIEPUMEHT H  JAPYIHXx),
YHUBEpCaJbHbIE Yy4yeOHbIE JCHCTBUS (IIO3HABaTEIbHbIE, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), 00ecIeynBaroIIre (dbopmupoBaHue (yHKUMOHATBHOU
IPaMOTHOCTM UM  COLIMAJILHOM KOMIETEHUMH OOyYaroIIUXCs, CHOCOOHOCTb
oOyuaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHHUBEpCaJdbHble y4eOHbIE JIEUCTBUA B
ITI03HABATEJIbHOW U COLMAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIe PE3yJbTaThl OCBOCHHUS MPOrpPaMMbl CpPEIHETr0o 0OIIero
00pa3oBaHUsl TOJKHBI OTPaXKaTh:

OBaanenne YHHBEPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHS:

CaMOCTOSITEIbHO  (hOopMynMpoBaTh W aKTyaIM3UpoOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MOPHUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiIaccudukaiuu, 0000IIeH s ), pACKPBIBATh CMBICI
OMOJIOTUYECKUX TIOHSATUM (BBIJCIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATH
CBSI3U C IPYTUMHU MOHSITHUSIMM);

ONpEeNeNATh LEIU ACATENbHOCTH, 3ajlaBasi mapamMeTpbl W KPUTEpUU UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI IESITEILHOCTH C MOCTABICHHBIMU LEIISIMH;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DAKTOB W SIBJICHHIMA
YKABOM IIPUPOJBI;

CTPOUTH JIOTMYECKHUE pPaCCyXJCHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeAcTBa A MIpeACTaBIICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHHN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaK)K€  MPOTHUBOPEUYHMII  pa3HOTO  poja,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThIBaTh IUIAaH PELICHUS MPOOJIEMbl C y4€TOM aHalu3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESTEIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJIIM, OLIEHUBATh PUCKH MOCIIEICTBUMN 1€ATEIbHOCTH;

KOOPAMHUPOBATh M  BBIMNOJHATH pabOTy B  YCJIOBHSX  peajbHOTO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IPU PELLICHUY KU3HEHHBIX ITPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKIE NeiiCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-MCCIIEN0BATENbCKON U IPOEKTHOM JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHust 1Opo0sieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO
Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh pa3jMuYHble BUABl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO
3HAaHWA, €r0 HWHTEpIpeTaIy, MNpeoOpa3oBaHUI0 W NPHUMEHECHUIO B Yy4EOHBIX
CUTYaIUsX, B TOM YHCIIE TIPU CO3aHUN YUCOHBIX M COIIMATBHBIX MPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUThb U (OopMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
JESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaIM3WpPOBATh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHUs, HAXOAUTb apryMEeHThl JUIsl JOKa3aTelbCTBA
CBOMX YTBEpXK/I€HUH, 3a1aBaTh apaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UpOBaTh TOJYYEHHBIE B XOJ€ pEIICHUs 3aJaddl  pe3yibTaThl,
KPUTHUYECKH OICHUBATh WX JOCTOBEPHOCTb, POTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsSIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT,

OCYILIECTBIIATh LEJICHANPABICHHbBII MOUCK IEpeHoca CPEACTB U CIOCOOOB
NnercTBUs B MIPOGECCUOHAIBHYIO CPENY;

yYMETh IEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO U MPAKTHUYECKYIO OOJacCTH
KHU3HEACSITEIbHOCTH;

yYMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE HJIE€W, MpeuiaraTh OPUTMHANbHBIC MOIXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, JOITYCKAIOIIME AIbTEPHATUBHbBIC PELICHMUS.

3) pa6oTa ¢ uHpopMaIHeii:

OpPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX UHPOPMAIUH (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIONMYJIAPHOW JUTEparype, OHOJOTUYECKUX CIOBapsX W
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh



MH(OPMALIMIO PA3IUYHBIX BUJIOB U (POPM MpeacTaBIeHUs, KpUTHUECKH OLIEHUBATh
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUYUBOCT;

dbopMynTupoBaTh 3aMpOChl U MPUMEHATh PA3JIUYHBIE METObI MPU TOUCKE U
otbope Omosornueckoi WHGOPMAITMH, HEOOXOAMMOM ISl BBHITOJTHCHHS YICOHBIX
3azay;

npuoOpeTaTh OMBIT MCHOJIb30BaHUS HWHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHi, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUIHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaJbHYI0  (OpMYy  MpeaCTaBICHUS
ouosiorndeckor nHGopMaIuu (CxeMbl, rpaduKu, AUArpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KauyecTBE CpEACTBA Npu padboTe cC
Ouonornyeckod uMHPOpMaIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKUe 3HAaKHM U CHUMBOJIBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HaTJISTHOCTH;

BJaJeTh ~ HAaBBIKAMH  PAClO3HABaHMSA W 3alIUTHl  MHQPOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBgi1ajeHHe YHUBEPCAJbLHBIMUA KOMMYHUKATUBHBIMU J1€ICTBUSIMH:

1) o01mennme:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BceX chepax *KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOTe WJIM JUCKYCCHM TIO CYIIECTBY OOCYKTaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBITIOJHEHHUS MpearaeMoi
3a/lau, YYUTHIBaTh MHTEPECHI M COTJIACOBAHHOCTH MO3MUIMHN JIPYTUX YYaCTHUKOB
JMajIora Uil JUCKYCCHH);

pacmo3HaBaTh HeBepOadbHBIE CpENCcTBa OOINEHWs, MOHUMATh 3HAYCHHE
COLIMATbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CIOCOOAMM OOIICHHUS W B3aWMOJCWUCTBUS, MTOHUMAThH
HaMEpEeHUs IPYTuX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeIHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eSiITeJIbHOCTbD:

MOHUMATh M HCIOJL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboOTHI MPU PEIICHUH OUOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHS MPH PEIICHNN YIeOHOM 3a1a4u;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,



NPUHUMATh I[€JIM  COBMECTHOM  J€ATE€IbHOCTH, OpPraHW30BBIBaTh U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTMIKECHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacupenensiaTb pojaud ¢ y4€TOM MHEHHH YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4YECTBO CBOEr0 BKJIAJa U KaXJIOrO0 yYaCTHUKA KOMAaHIbl B
oO1ui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIEHUBAaTh HJAEH C T[O3UIUH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B PA3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH 1eHiCTBUSIMU:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UJIS BBIABJICHHUS MPOOJIEM U HX
pEIIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUN LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M MOCTYINKAaxX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO0 OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIITH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4d B 00pa30BaTEIbHOMN
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO  COCTaBJATh IJIAH pEHIeHUs MNpoOJeMbl C  y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jies1aTh OCO3HAHHBIN BbIOOp, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTH
3a peLLICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO IIUPOKOW HpyauLUU B
pPa3HBIX 00JIACTSIX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOW 0Opa30BATENbHBIN U
KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSM;

BIAJCTh HABBIKAMH  TO3HABATENIbHOW  pedieKkcMr KaKk  OCO3HAHUsA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pedIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLIEHUWBATh PUCKH W CBOEBPEMEHHO IMPUHUMATh PEIIEHUA MO HX
CHUKEHUIO;



IIPUHAMATh MOTMBBI M apPryMEHTBbl JPYTMX IIPU aHajIu3€ pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHATHE ceds U IPYruX:

IPUHUMATH ce0s, TOHUMasl CBOM HEJJOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBl W apryMEHTBHl APYIMX IIpH AaHAJIU3E pEe3yIbTaTOB
NEeATEINbHOCTH;

NPU3HABATh CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MIOHUMATh MUP C IMO3UIIUU APYTOTO YEIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynbTaThl OcBoeHUs Mporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT creruduueckue s yaeoHoro npeamera «buonorus»
Hay4HbIC 3HAHMS, YMEHHUSA U CIIOCOOBI AEMCTBUI MO OCBOEHUIO, MHTEPIPETALNH U
peoOpa30BaHUI0 3HAHUM, BUbI ACSATEIBHOCTA MO MOJYYEHHUIO HOBOTO 3HAHUS H
NPUMEHEHUIO 3HAHUM B pa3jMuYHbIX Y4E€OHBIX CUTYyallUsiX, a TaKXKe B peasbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamMme mnpeameTHble
pe3yJIbTaThl MIPEICTaBICHBI IO FoJaM 00yUYeHUsI.

[IpenMeTHbIC pe3yiabTaThl OCBOEHUS y4eOHOro mnpeamera «buosorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIU OUOJOTUU B CUCTEME HAYYHOIO
3HaHUS E€CTECTBEHHbIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHON KapTHHBl MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUMCKUX M
3apyOeKHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (YHKIHOHATBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pelIeHUs )KU3HEHHBIX 3a]a4;

YMEHUE PACKpPbIBATH COJAEpXKAaHUE OHMOJIOTMYECKUX TEPMUHOB M TOHATHMA:
KHU3Hb, KJETKA, OpraHu3M, MeTaboin3M (OOMEH BEIIeCTB U MpeBpalleHue
SHEPruM), TOMEOCTa3 (CaMOpEryJsius), YPOBHEBasl OpraHU3alisl KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEPOTYKLIHS ), HACAEACTBEHHOCTh, I3MEHUYHUBOCTh, POCT U
pa3BUTHE;

yMEHHE H3/araTb OWOJIOrMYecKhe Teopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAasi, ILEHTpalbHasg JOrMa MOJEKyJIsipHOoH Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u y4denus (0 1ieHTpax MHOTooOpas3us u
MPOUCXOXKJECHUS KyIbTypHbIX pactennii H. M. BaBunoBa), onpenensiTe rpaHUIlbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOJIEHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHWM, OpraHU3alys W IPOBEICHHE
OMOJIOTMYECKOr0  3KCIEpUMEHTa,  BBIIBI)KEHHWE  THUIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEX]Y HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHHE MOJTYyYEHHBIX



pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPUU U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJBI HA OCHOBAHUH NIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK MPOKApPHOT U
9YKapuoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB U IPEBPALICHUS HEPIMM B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro OOMEHa, XEMOCHMHTEe3a, MHUTO03a, Meilo3a,
OIUIOAOTBOPEHUS, PA3MHOXEHUS, WHJIMBHIYyAJIbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHME NPUMEHSAThH IMOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBICHUMN, JIJISl MPUHATUS NPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C LEJIpl0 obOecrieyeHus O€30IacCHOCTH CBOETO 3J0pPOBbS U 370POBbS
OKPYKAIOIUX JIIOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO MOBEAEHUS B OKPY KaIOIIEH
MPUPOJHON cpeie, MOHMMAaHHE HEOOXOAMMOCTH HCIIOIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOU Oouonoruu " OMOTEXHOJIOTUHA Uil  PalMOHAIBHOTO
IPUPOAOIIOIB30BAHNUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
IUTHOPUAHOE CKpPEUIMBAaHUE, CIEIUICHHOE HACJEeI0BAHUE, COCTABISATH CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS JUIsl MPEACKa3aHHUsl HACJIEIOBAaHMS IMPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBINOJHATH J1a00paTOpHbIE W TMpaKTUYECKUEe padoThl, COOJIIOATh
npaBuia npu padbore ¢ y4eOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHUYECKH OLEHUBATh W HWHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COAEpXaHMsl, BKIIOYAIOUIYI0 TICEBJAOHAyYHbIE€ 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MacCOBOM MH(OpMALUU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHUH,
MeIuIrHE, OMOTEXHOJIOTUH;

YMEHUE CO03/1aBaThb COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOIIECHMS,
0000111ast OMOJIOTUYECKYI0 MH(MOPMAIUIO U3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO
UCIIOJIb30BATh OHSITHUIHBIN armapaT OUOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 11
KJlacce NOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJIU OUOJOTUU B CUCTEME HAYYHOTO
3HaHHSA E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHMpPa M HAyYHOIO MHUPOBO33PEHHMS, O BKIJIAJE POCCHUMCKUX WU
3apyOeKHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTMM, (YHKIMOHAJIBHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl pElIeHUs )KM3HEHHBIX 3aa4;

YMEHHE pacKphIBaTh COAepX aHHE OHWOJIOTMYECKUX TEPMUHOB M TOHSATHUI:
BUJI, TOMYJISALUSA, TeHO(OH, 3BOJIOLUS, ABMKYIIME CUIIbI ((PAKTOPBI) SBONIOLHH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, YIKOJIOTHIYECKHE (DAKTOPHI,



DKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEAYLEHThl, LEeNu MNUTaAHUS,
AKOJIOTHYECKas MUpamMua, OnoreoreHos, onocdepa;

yMEHHE Wu3JaraTh OHOJOTMYEeCKHEe Teopuu (IBOMOLMOHHAs Teopus Y.
JlapBrUHa, CHUHTETUYECKasi TEOpHUS HBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponprmieBoro cxoactBa K. M. bapa, yepenoBaHusi r1aBHBIX HaIlpaBieHUN U
nyteit spomoruu A. H. CesepiioBa, yueHuss o o6uochepe B. M. Bepnanckoro),
ONPENIEIISATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOAaMHU HAYYHOT'O TIO3HAHUS B OMOJIOTUHU: HAOIIOJACHHUE U
OMKCAaHUE >KUBBIX CHCTEM, IMPOIECCOB U SIBIICHWUW, OpraHU3alMs U IMPOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHUE  TUIIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEX]y HCCIEIYEMbIMU BEIMYMHAMH, OOBSICHEHUE TOJYyUYECHHBIX
pe3yJbTAaTOB, MCIOJL30BAHHBIX HAYYHBIX TMOHATHHI, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BBIBOJIBI HA OCHOBAHUU TMOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIICCTBEHHBIE MPU3HAKA CTPOCHHSI OHUOJIOTHYECKUX
O0OBEKTOB: BWJIOB, TMOMYJSIIUN, MPOAYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOreoleHO30B M JKOCHCTEM, OCOOEHHOCTHM TIPOLECCOB: HACIEACTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa3OBaHUs, MPUCIOCOOJICHHOCTH
OpraHu3MOB, JACHCTBUS HSKOJIOTHYECKHX (DAKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEIIECTB M TIOTOKAa HSHEPIMM B HOKOCHCTEMAX, AHTPOIOIE€HHBIX HW3MEHEHUW B
HKOCHUCTEMax CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB U OHUOTCOXMMHUYECKUX
LIMKJIOB B Onocdepe;

YMEHHUE TPUMEHSThH MOJYyUYCHHBIC 3HAHUS 11 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JJIS1 NMPUHATUS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KHU3HU C 1eJbl0 obecriedyeHus Oe30MacHOCTH CBOETO 370pPOBbS M 370POBbS
OKPYXKAIOIIUX JIFOJIeH, COOJII0ICHUSI HOPM TPaMOTHOTO TIOBEICHHS B OKpYKaroen
MPUPOJHON cpefle, MOHUMAaHUE HEOOXOAUMOCTH HCIOJIb30BaHUS JIOCTHXKEHUM
COBPEMEHHOU OMOJIOTHH ISl pallMOHATBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHHUE pelaTh JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTABIISATh CXEMbI
NepeHoca BEIIeCTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTaHMS ),

YMEHUE BBIMOJIHATh JIA0OpATOpPHBIE M MpaKTHUYECKHe paboThl, COOII0NATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JIa0OpPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE KPUTHYECKH OIEHUBATh W HWHTEPIPETUPOBATH HHPOpMAIIUIO
OMOJIOTUYECKOTO  COJIepKaHMUs, BKJIIOYAIOLIYIO [ICEBIOHAYYHBbIE 3HAHMUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGMOPMAINH, HAYYHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  TJ00ATbHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YyMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast Onosiorndeckyr0 HHGOPMAINIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
WCIIOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJTACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Nen/m | HaummeHoBaHHUe pa3/iejioB M TeM NPOTrPaAMMBbI Konrpoabubie | IlpakTuueckue (ungpposere)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Bbu6morexa [JOK
1 b 2 0.5
VIOMOTHA fellk Hayra https://m.edsoo.ru/7f41c292
bubmnoreka [IOK
2 K 1 1
VIBBIC CHETEMBL T X OPTattisatiit https://m.edso00.ru/7f41c292
. bu6mmoreka [{OK
3 X 8 1
MMHYECKHI COCTaB U CTPOCHUE KICTKH htts://m.edsoo.ru/7f41c292
bub6mnoreka [IOK
4 K 6
HSHEASHTCILHOCTD JICTRH https://m.edso00.ru/7f41c292
5 PasMHOkKEeHME U MHIMBUYAJIBHOE PA3BUTHE 5 1 bubnuoreka [JOK
OpraHu3MOB https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
6 H 8 15
acJIeICTBEHHOCTh U U3MEHUYUBOCTh OPTaHU3MOB httos://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
7 . 3
Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOIOTUU https://m.edsoo.ru/7f41c292
bu6mmoteka [IOK
8 P 1 1
CICPRHOC BPEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 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

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bu6nmmoreka [IOK
! IBOMIOLHOHKs GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnnoreka [JOK
3emue ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI i OKpykaiolLas cpena > . https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo01iecTBa U 3KOJIOTUICCKUE CHCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bub6mnoreka [IOK
5 P 2 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 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

HOYPOUYHOE INIVIAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
aTa nudpoBbIe
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuyeckue A p
Bcero U3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoab! MO3HAHMS )KHBOU IMPUPOIBI.
[IpakTrueckast padora Ne 1
2 «HWcronp30BaHue pa3InyHbIX 1 0.5 buGnnorexa LIOK
p ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUYCHUHU
OHOJIOTUYECKUX OOBEKTOBY
CraproBasg qUarHoCTHUKA.
3 Enoiomqefxne CHUCTEMBIL, IIPOLIECCHI 1 1 Bubmaorexa ITOK
» IPOIL https://m.edso0.ru/863e6564
U UX U3YYCHHE.
4 XuMHUYECKU cocTaB KIeTku. Boga u 1 bubmmoteka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bubmmoteka [IOK
5 benku. CocTaB u cTpoeHue 0enKo 1
A Tap 1 CTpOCHH OB https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
Karaiaus3aropsl. JlaboparopHas padora
6 Ne 1 «M3 EHI/IC KaTaI?'II/ITIf‘-IeCKE))ﬁ 1 0.5 Bubmaorexa ITOK
- yi ' https://m.eds00.ru/863e6b72
aKTHBHOCTH (PepMEHTOB (Ha mpumMepe
aMUJIa3bl WM KaTaxas3bl)»
b K
7 VYraesonanl. JIunuael 1 nomorexa O

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

bu6nmorexa [IOK

8 Hywrentiosbie knenotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropus u MeTobl U3ydeHus bubnuoreka [IOK
kietku. Kierounas teopust https://m.eds00.ru/863e6e88
10 KiteTka kak 11e€10CcTHast )KUBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuorexa [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHKpOIIperapaTax u ux
OTIUCAHUE»
bubnnorexa [JOK
12 OOMeH BelISCTB U METa00IU3M https://m.edsoo.ru/863e766¢
bubmnorexa [JOK
13 Potocmires. XemocHnTes https://m.eds00.ru/863e7¢c98
. bubmorexa [JOK
14 DHepreTHieckui 0omen https://m.eds00.ru/863e7aae
JKu3HeHHBIN UK KIIeTKU. [lemeHue
KJIeTku. Muto3. JlabopaTopHas
15 pabota Ne 3 «Ha6n10)112:1m: MHUTO3a B 0.5 bubmorexa HOK
https://m.edso0o.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIlIKa JyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunTe3 Oenka. Peakmms but6mmorekxa [{IOK
MaTpPUYHOTO CHHTE3a https://m.edso00.ru/863e796e
but6mmoreka [IOK
17 Tpancisiuus — Guocnires benka https://m.eds00.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — bu6muoreka [IOK



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

BUPYCHI

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

bu6nmoreka [IOK

19 DopMBI pa3sMHOXKEHHS OPIrAaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meiios https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHUE MOJTOBBIX
KJ1eToK. OII0J0TBOPEHHUE.
JlaboparopHas pabora Ne 4 bubnmoreka [JOK
21 0.5
«3y4eHue cTpOeHMs MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
29 NunuBuyansHOE pa3BUTHE bu6nuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bu6mmoteka [IOK
HACJIEICTBEHHOCTU U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 MIPU3HAK E Mounoru6 1/121 HOE bubmiorexa LIOK
PHSHAROB. WO pui https://m.eds00.ru/863e8878
CKpEIIUBaHHe
UTHOPUTHOE CKpEIIBaHUE. 3aKOH
25 fez»aBHF;Hf/Ioro Haf::nnel OBaHUsA brbmorexa [JOK
s https://m.edso0o.ru/863e89a4
MPU3HAKOB
CuenneHHOe HaclleJJOBaHHUE
npu3HakoB. Jlaboparopras pabota Ne
26 5 «M3yueHue pe3ynbpTaToB 05 bubnmnoreka [JOK
MOHOTHOPHUAHOTO U TUTHUOPUHOTO ' https://m.eds00.ru/863e8c60
CKpEIIUBAHUS Y JPO30(HITBI Ha
TOTOBBIX MUKpPOIIpemapaTax»
27 I'enernka moma. HacnenoBanue but6mmoreka [IOK



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

IMIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

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

N3menunBocTh. HenacneacrsenHas
W3MEHYHMBOCTh. JlTabopaTopHas

pabota Ne 6. Mzyuenue bubnmnoreka HOK

28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAITMOHHOTO PsJia U
BapUAIMOHHON KPUBOW»

HacnenctBenHast ©3MEHYMBOCTD.

29 Jlabopatopnast pabota Ne 7. «AHanu3 1 05 bubnmnoreka [JOK
MyTalui y 1po30(uibl Ha TOTOBBIX ' https://m.edso0o.ru/863e8efe
MHKpOIIpenaparax»

bubmuorexa [JOK

30 Pereriia senonera 1 https://m.eds00.ru/863e8d78
O06o061enue mo TeMe «Kierka.

31 HacnencrseHHOCTE M U3MEHYUBOCTD 1
opranu3moBy. toroBas
KOHTpOJIbHAsI paboTa.

bu6nuorexa [JOK

32 (CeneKiiusl Kak Hayka i Ipouece 1 https://m.eds00.ru/863e9214

33 MeTobl U TOCTHKEHUS CENTEKIINU 1 bubmmoteka [IOK
pacTeHUH U )KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTrexHonorus kak oTpacib 1 bubnmnoreka [JOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I1O 34 4

[TPOI'PAMME



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

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoapuere | IMpaxkruueckue u3yuyeHusi | oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 DBOJIIOLMS U METObI €€ N3yUEHUs 1 bubamorexa LHOK
https://m.edso0o.ru/863ea20e
5 Hcropus pa3Butus npeacTaBicHui oo 1 bubnmnoreka [JOK
SBOJIIOIAU https://m.edso0.ru/863e9570
bubnmnoreka [JOK
3 Mukpoososmions L https://m.edsogru/863e9c1e
[Tomyssius Kak dJIeMEeHTapHas
€IMHUIIA BUJA U YBOJIOLIUU.
4 Hil60p2T0pHI:1}I paboTta JI\L 1 1 0.5 bubmmorexa [JOK
https://m.edsoo.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OITOTHIECKOMY KPUTEPHIOY
5 JIBrKyIIMe CUiTbl (3J1€eMEHTapHBIE 1 bubnmnoreka [JOK
(akTOpbI) IBOIIOLIMU https://m.edsoo.ru/863e9da4
. bubmmorexa [JOK
6 EcrecTBennbIit 0TO0p 1 ero GopMbl 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTaTh! 3BONMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepay
8 HampaBiieHus ¥ ITyTH MaKpO3BOJIOINN 1 Bubmmorexa LIOK
https://m.edso0o.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

HeobOpartumocTs 3BOMIOIINN

WcTopus xu3HU Ha 3emiie U METO/IbI €€

10
U3Y4YCHUS
11 I'unoressl NPOUCXOKIACHUS KU3HU HA bubnuoreka [IOK
3emuiie https://m.edso0o.ru/863ea5a6
PazButue xu3nu Ha 3emiie 1o 3paM U bubnmnoreka HOK
12
epuoaam https://m.edso0.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
ACTHTEILHOTO W XKUBOTHOTO MHpA.
13 pH akTuueckas pabora Ne 1«3 peHHe 0.5 buomiorexa LIOK
p P - }U]q ' https://m.edsoo.ru/863ea8hc
MCKOTIAEMBIX OCTaTKOB PACTCHUH H
KUBOTHBIX B KOJUICKIIAIX
CoBpeMeHHas CUCTeMa OPTaHHYECKOTO bubnmnoreka [JOK
14
MHpa https://m.edsoo.ru/863ea48e
15 O000111eH1E IO TEME «IBOIIOLIMOHHAS
ounomnorusi». KontponbsHas padora.
bubmmoteka [IOK
16 €]
BOTIOLIS HEI0BEKa (AHTPONOreHE3) https://m.edsoo.ru/863eac2c
17 JIBmoxymiue cuibl (paKTopsl) bubmuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
18 OcHOBHBIE CTaMH SBOIOIUH YETOBEKa
UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnoreka [JOK
19
ajanTaluy 4YejIoBeKa https://m.edsoo.ru/863eaea2
20 DKOJI0TUs KaK HayKa
21 Cpensl 0OMTaHUS U YKOJIOTHIECKHE bu6nunorexa [JOK
(bakTopsl https://m.edsoo.ru/863eafec
29 AbuoTtnueckue GpakTopbl. 05 bubmuoreka [IOK

JlaboparopHast pabora Ne 3.

https://m.edso0.ru/863eb10e



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

«Mopdonoruyeckre 0COOCHHOCTH
paCcTeHHIA U3 pa3HbIX MECT OOUTAHUS.
Jlaboparopuas padora Ne 4. «Bnusiaue
CBETa Ha POCT ¥ PA3BUTHE YCPEHKOB
KoJieyca»

23 buotuueckue pakTops bubmmorexa [JOK
P https://m.edsoo.ru/863eb348
DKOJIOTHUECKUE XaPAKTEPUCTUKHI
24 nonyssiiun. [Ipaktudeckast padota Ne 05
2 «Iloacy€t MIOTHOCTH MOMYJIALNI '
Pa3HBIX BUJOB PACTECHUID)
bubmnorexa [JOK
25 Coob1iecTBa Opranu3MoB — OUOIICHO3
- P t https://m.edso0.ru/863eb46a
26 DKOJIOTHUYECKHE CUCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 Dkosiornueckue nupamuipl. CBOMCTBA brbmmorexa [OK
P ’ https://m.eds00.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupoiHbIE S5KOCUCTEMBI.
AHTPOTIIOT€HHBIE YKOCHCTEMBI.
29 O06001menue o Teme "AHTpOMOreHes.
Dxocuctemsl"
30 HTtoroBast KOHTPOJIbHAS WUIH
BCEpPOCCHUICKasl MpoBepoUYHas padora.
31 buocdepa — rimobanbHas sKocucTeMa bu6muoreka [{JOK
3emnn https://m.edsoo.ru/863ebb5e
39 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuotexa [JOK

o6uocdepsl

https://m.edso0.ru/863ebd16



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

YenoseuecTBo B Onocdepe 3emiu.

33 CocyiiecTBoBaHUE MPUPOJIBI U 1
YeJI0OBEYeCTBA
bu6nmoreka [IOK
34 Hozeenerne uroros 1 https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



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

YYEBHO-METOJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* buonorus. 10 kmacc: 6a3oBbIil ypoBeHb :yueOHUK /B.B.ITaceunux,

A.A .Kamenckuii, A.M.PyOuoB (u 1p.); nox pen. B.B.ITaceunuka.-MockBa
[Ipoceemenune, 2024

* buosnorus. 11 knacc: y4e6. s obmeoOpazoBaT. opraHu3amuii : 6a30BbIi
ypoBenb / ([I.K.benses u np.) ; mox penaxuueii [1.K.bensesa u

['M. demvmuna. «M3marensctBo «IIpocBemenune»

METOANYECKHUE MATEPHAJIBI JUISA YYUTEJIA
https://edsoo.ru/metodicheskie-materialy/

https://instrao.ru/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

https://fipi.ru/

https://fioco.ru/ru/osoko

https://myschool.edu.ru/

https://resh.edu.ru/
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