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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUHM TEOPETHUUYECKYI0 OCHOBY MJIs
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, colepKaHusi, pe3ylbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero o6pasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUSI O
cnenuduke OMOJIOTHH, €€ 3HAUCHUH B MMO3HAHUM KUBOM MPUPOJLI U 00ECIICYeHUH
CYILIECTBOBAHMSI YesoBeYeCKOro obmiectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieNIEHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[IporpaMmma 1o Ouosoruu AaéT MpeaCTaBICHHE O IeNAx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUSA OOYHAIONIUXCS CpEJACTBAMHU
yueOHoro mnpeamera «buosorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue IO0 pasiejaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€M, JOTUKH OOpa3oBaTEIbLHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00y4YaroIuXCsl.

B nporpaMmme 1o OuOJIOTMH TakXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIBHON
JEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYalolUXCsli MO OCBOCHHUIO COJEP KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANpPABICHHOCTb Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUpOIHON cpene.
[ToaToMy Hapsiay ¢ u3ydyeHHEeM OOIIEOMOOTHUYECKUX TEOpPUH, a TaKXkKe 3HaHWH O
CTPOCHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUW B TTOBCETHEBHOMN JKU3HU JJISl PEIICHUS MPUKIAIHBIX 33]1a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JI€EBaHMUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUA B OKpY)KaloOIIeW NPUPOJHOW cpene, aHaau3a
BIIMSIHUSL XO3SMCTBEHHON JAESTEIbHOCTH YEJIOBEKA HA COCTOSHHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAIHOW HATPaBIECHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 00eCTIeUeHUs
YCIIOBUM ISl pEUICHUS] OJJHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraer (GopMuUpoBaHHE Yy  0O0yYarouuxcs



CHOCOOHOCTH aJanTHpPOBAaTbCS K HW3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAayYHOM KapTUHE MHpA, pACIIMPSET U 0000UIaeT 3HAHUS O KUBOM mpupoje, e€
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YU HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpuposl, (OPMUPOBAHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero o0pa3oBaHMsA, COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6monoruu odecreunBaeT yCIOBHs i (GOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O MpeIHA3HAYCHUM y4eOHOro IMpeamera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUsT MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

OT10op conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPA3HOrO MOJX0Jd, B COOTBETCTBHH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
XKU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrHYecKOro oOpa3oBaHMUsL.

CTpykTypupoBaHHE COAEpX)aHUs Yy4yeOHOro Marepuaja B MPOTrpaMMe 110
OMOJIOTUM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPHUPOJBI, O €€ YPOBHEBOUM OpraHu3aiuu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HAy4yHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpay,
«DBOIONMS KUBON NPUPOJBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llens m3yuenuss yueOHoro mpeamera «buosorus» Ha 06a30BOM YPOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATbHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHH



UCIIOJIb30BaTh 3TH 3HAHMS JJI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

Joctikenue nenu u3ydeHusi yueOHoro npeamera «buosnorus» Ha 6a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOGHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OHOJOTHYECKHX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMSI, CTPOSHUU, MHOT000pa3unu U OCOOCHHOCTSIX MKUBBIX
CHCTEM PAa3HOTO YPOBHSI OPraHMU3AIMH, BHIIAIOMIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTHM HAy4YHBIX B3IJIS/I0B, HAECH U TMOJAXOJOB K HM3YyYEHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3aUY;

CTaHOBJEHHE Yy oOydarommxcs oOmed KyabTypbl, (YHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHUM 3HAHUW U OIbBITA, MOJIYYEHHBIX MPH
W3y4YEeHUU OHOJIOTHH;

dopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUECHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH IO3HAHHUS YEJIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOIIOICHUS AITUYECKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmiero o6pasoBanust «buonorusi», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB NMpeaMeTHOM o0nacTh « ECTecTBEeHHO-HAy4YHbIE TPEIMETHI.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHus
orBoauTtcs: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kiacce — 66 1acoB (2
gyaca B HEJIEJIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOUM PUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, ONTMCAHNE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl MO3HAHUS )KMBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHEe PadoOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHbINA, MOMYJSLHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoCc(epHBIH.

JlemoHncTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3aLUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHM COCTaB KJIETKH. XHMHUYECKHUE DJIEMEHTBHI: MaKpODJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosa 1 MUHEpalIbHbIE BEILIECTBA.

OyHKIMM BOABI WU MHUHEpaIbHBIX BewlecTB B Kkierke. lloanepskanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKMCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CrtpoeHue (pepmenTa:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuu@uuHoct. KodepmenTsl. ButamuHbI.
OTmuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.



VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCupud03a),
aucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
1esuIo03a). buonornyeckue GyHKIMM YTrIIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodobHble  cBoicTBa. buonornueckue QyHkumu sunuaoB. CpaBHEHHE
yTJE€BOO0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — NpuMep B3aUMOJAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUEHUS KIIETKH.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKU —KIIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyiel /IHK kak renernmueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
rpUOHON KJIETKHU.

[10BEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IITMKOKAIUKC, UX
¢ynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pyHkuuu. L{utonnazma u eé
opranouabl. OgHomeMOpannbie opraHouasl kieTku: OIIC, anmapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHJIPHUH, ILIACTHJIBI.
[IpoucxoxneHne MUTOXOHApUM u Tactuia. Bunel miactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

SAnpo — perynsaTopHblil neHTp kieTku. CTpoeHue sipa: saepHas o00JIouKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. llnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Huarpammer:  «PacnpeneneHne XUMHUYECKHX OAJIEMEHTOB B HEXKHBOH
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «bruocunres 6enkay, «CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kucnotbl. [JHK», «CtpoeHue MoseKkybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKIY,
«CTpoeHue szipa KIETKN», « Y TIeBOAbD, «JIUMHUABD.



O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pPacTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOTHI:

JlaGopatopHas pabora Ne 1. «M3yueHune KaTaJIUTUYECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHsS KIETOK pacTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OTHICAHUEY.

Tema 4. ’)Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BeIIeCTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIUSA (SHEPreTUUEeCKU OOMEH) — JBE CTOPOHBI €IMHOrO Ipoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUUd B TOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeabl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIONINe OakTepuu. 3HAYCHUE XEMOCHHTE3a st
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYyJIUPOBaHUE OJHEPruu B KIETKE. OTambl JSHEPreTUYeCKOro oOMeHa.
I'mukonus. bpoxenune u ero Buubl. KucCiIOpogHOE OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHUE. OkucnurenbHOe bochopunmpoBaHue. OddexTuBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['€HETHYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otambl TpaHcisiuuu. KoaupoBanue amuHOKuciIoT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnnm pacreHuid, XUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTtHass ~ TpaHCKpUIIIUS, peBepTaza W  uHTerpasza. lIpodumaktuka
pacrnpocTpaHeHUs] BUPYCHBIX 3a00JeBaHUH.

JleMoHCTpaUM:

[Toptpetsi: H. K. Konsuos, [1. . UBanosckuii, K. A. TumMupsses.



Tabmuubl u cxembl: «Tumnel nutaHus», «Merabonusmy, «MUTOXOHAPUS,
«HepreTudeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHre U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PazmMHOkeHHE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Krerounplii UK, WX JKU3HEHHBIM IWKIT KieTku. WHTepdaza m MHTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTUION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[utonornyeckue OCHOBBI PA3MHOKEHHSI M  UHIUBHUAYaJIbHOTO  Pa3BUTHUS
OpPTraHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

@DopMBbI pa3sMHOXKEHHsI OPTaHU3MOB: Oecrolioe U 1moJjioBoe. Buael Oecrionoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAaHHE OJHO- KW MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHMW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3zMHOKEHHE, €70 OTINYHS OT OECTIOJIOTO.

Meito3. Cramuu meiio3a. IIpoueccel, mpoucxomsimue Ha CTaguaxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporecc 0OOpa3oBaHUsl TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie *eje3bl: CEMEHHUKU U Su4HUKUA. OOpa3zoBaHHE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SIMIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OImiogoTBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Drtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisiuus, opradHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: MPSAMOE, HEmpsiMoe (IMUYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButue pacreHnil. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JleMoHCTpaUM:

Tabmuubr u cxembl: «DOpPMBI Pa3MHOXKEHUS OPTaHU3MOBY, «JlBOiTHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE



pactenuitn, «J/lenmenue kneTtku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMb», «Knerounsiii mukn», «Pemmukanus JTHK», «Mutos»,
«Meiiosy, «IIpssMoe u HenmpsiMoe pa3BUTHEY», «l'aMeTOreHe3 y MJIEKONMUTAIOUIUX U
yesoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJICKOIIUTAIOWIETOY, «SHIIeKIIeTKa MJIECKONUTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

Jlabopatopuass pabora Ne 3. «HabOmomeHne MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIPENapaTrax».

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOECHHS IOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh U1 U3MEHYMBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U SMOPHOJIOTUH B CTAHOBJICHUH TCHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKHU (THOPHIOJOTHUCCKUM,
LIUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHEeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsATHsA. [ eHeTn4YecKasi CHMBOJIMKA, UCMOJIb3yEMasl B CXEMax CKPEIIMBaHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, yCTaHOBJIEHHBIEC . MeHaenem.
MonorubpuiHoe CKpelllMBaHUEe. 3aKOH €JIWHO0-00pa3us THOPHUIOB IEPBOTO
nokoyieHusA. IlpaBuno JOMHUHUpPOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HacCJeIOBAaHMS
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPHJIHOTO  CKpEUIMBAHUS.
AHanu3upyoliee ckperuBanue. Fcrnoap30BaHre aHATM3UPYIONIETO CKPEITMBaHUS
JIJISL OTIPE/ICJICHHS] TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLECTJICHHOMY HAacJEI0BaHHUIO TeHOB. HapyllieHue cuenyieHus TeHOB B PEe3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHAasi TEOpUSI HACJIIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

['enetnka mosa. XpoMOCOMHOE ONpeAeseHuE moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorametrHele W rereporaMeTHble oOpraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CIECIUICHHBIX C MOJIOM.

N3meHunBOCTh. BHIBI HK3MEHUMBOCTH: HEHACJIEACTBCHHAS U HACJIEACTBCHHAS.
Ponb cpenpl B HeHacJIeJCTBCHHOM U3MCHYMUBOCTHU. XapaKTepUCTUKa
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psii 1 BapualluOHHAST KPUBas.
Hopma peakuunu npuszHaka. KonnyecTBEHHBbIE M KAYE€CTBEHHBIE MPU3HAKH U HX
HOopMa peakiuu. CBoMicTBa MOAU(UKAITMOHHON N3MEHYHNBOCTH.

HacnmencrBenHas, WM T€HOTHUIIMYECKas, HM3MEHUMBOCTh. KoMOMHATHBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU



M3MEHUYUBOCTU. MyTalmoHHasi u3MeH4YUBOCTh. Kitaccudukaiust MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, FTeHOMHbIE. HacToTa 1 mpuunHbl MyTaluuid. MyTareHHbie (akTopBbl.
3aKOH rOMOJIOTHYECKHUX PSAAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka uyenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOAbI TEHETUKH
YeJIoBeKa: TeHealIorMuecKuil, OJIM3HEIOBbIN, IMTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENIECIICHHE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[11P-ananu3a. HacnenactBenuble 3a0ojcBaHUsS 4YEIOBEKA: TICHHBIE OOJIC3HH,
OOJIE3HH C HACJIEICTBEHHOW MpPEIpacnoyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepatuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUIIBI
3JI0POBOT0 00pa3a KU3HU, TUArHOCTUKHU, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKHUX
Oone3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAUEHHUE MEAMIIMHCKON
TEHETUKU B MPETOTBPAICHUU U JICYEHUN FEHETUUECKUX 3a00JIeBaHUM YeIOBEKa.

JlemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabmuupt u  cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHUE U €ro
[UTOT€HETUYECKasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUE,
«llutonornyeckue - OCHOBBI  JUTHOPUAHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMonencTBue aleNbHBIX T'€HOB», «l'€HeTHMYeCKHe KapThl PpPACTEHUM,
KUBOTHBIX MU YEJIOBEKa», «l'€HeTuka moyia», «3aKOHOMEPHOCTH HACJEIOBaHUS,
CIEIJIEHHOTO ¢ ToloM», «KapuOTUIIBI YellOBeKa U KUBOTHBIX», «BuIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUHUBOCTHY.

OOopynoBanue: MoAeNU-aMIIUKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHue», «JurubpunHoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moCceBHOM.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUAHOTO CKpPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOTpEmapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoaupUKaITMOHHOW U3MEHUYUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y apo30Quibl HA TOTOBBIX
MUKpPOTIpenapaTaxy.

[Ipaktuueckass pabdora Ne 2. «CocraBieHHE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUMU U JOMECTHUKALUS.
Yuenne H. . BaBumoBa o0 1eHTpaX MPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUH. LIEHTpbl NPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIu. MaccoBbId M HHIUBUAYATbHBINA OTOOPHI B
CEJEKIIMU pPACTEHUNW U KUBOTHBIX. OILIEHKa 3KCTepbepa. bIM3KOpOoICTBEHHOE
cKkpeniuBanue — HMHOpuAMHT. Yucras nuHus. CKpellMBaHUE YHCTHIX JUHUU.
['eteposuc, wnu rudpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
OtpanénHas rtuOpuau3anusa M €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 M
MOJyYCHUE TOJMUIUIONAOB. JIOCTHKEHHSI CENEKIMM PACTCHHM, »XKUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHONOrUsT Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIlbl
cozganusi pexomouHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

DKOJIOTHYECKHE U OTHYECKUE  IPOOJICMBI. I'MO -  reHeTudecku
MOIU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Hoptpersr: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubr u cxembl: Kapta «LleHTpbI MPOMCXOXKAECHUS U MHOTOOOpasus
KYJbTYPHBIX pacTeHuit», «I[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudpuanzanusy, «Padotsl akanemuka M. @. liBanoBay,
«lomumnongus», «OOBEKTHl OuUOTEeXHOJNOTUW», «KieTouHble KyJabTypbl U
KJIOHUpOBaHue», « KoHCcTpynpoBaHue U NepeHoC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOJA0B U KOPHEIIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHXKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOMCTBITATELHBIM  y4aCTOK, B TEIUIMYHOE XO3MMCTBO, J1aOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LIEHTPA)».

11 KIIACC

Paznen Ne 1 (5) OcuoBel yuenust 06 sBosmtoruu. (20 1)

CymHOCTb 3BOJTIOLUOHHOTO MOJIX0/1a U €r0 METO/I0JI0THYECKOE 3HAUEHUE.
OcHOBHBIE NMPU3HAKK OMOJIOTHYECKOMN ABOIOLMH: aJallTUBHOCT,
MOCTyHaTeIbHbIN XapaKkTep, UCTOPUIHOCTh. OCHOBHBIE MPOOIEMBI U METO/IbI
HBOJIIOIIMOHHOTO YUEHHUS, €T0 CHHTETUUECKUN XapaKTep.

OCHOBHBI€ 3Talbl PA3BUTHS SBOJIOIUOHHBIX UJICH.



3HaueHUEe JAaHHBIX APYTUX HAyK JUIs 10KA3aTEIbCTBA IBOIIOIUU
OpraHu4yeckoro Mupa. KoMmiekCHOCTh METO/I0B U3YUEHHUS SBOJIFOLIMOHHOTO
npolecca.

Bun. Kpurepun Buna. Bugoobpazosanue. [ToHsATHE MUKPOIBOIOLHH.
[TomynsitonHast cTpykTypa Buaa. [lomymsiius kak siueMeHTapHast SBOIOIMOHHAS
enununa. GakTopsl IBOIOLNN U UX XapaKTEPUCTUKA.

EcTectBeHHbII 0OTOOP — ABMXKYIIAS U HAIIPABIISAIONIAS CUJIA SBOJIIOLIHH.
[Ipeanockuiku AecTBUs ecTecTBeHHOro oTOopa. HacnencTennas
reTepOreHHOCTh 0co0ei, OMOTUYECKUI MOTEHIMAN U 00pb0a 3a CylleCTBOBaHUE.
dopmbl 60pBOBI 32 cylecTBoBaHUE. bopb0a 3a cyliecTBOBaHUE Kak OCHOBA
€CTECTBEHHOTO 0TOOpa. MexaHu3Mm, 00beKT U cdepa neicTBust oTroopa. OCHOBHBIE
dbopmbl oTOOpa. Posb ectecTBeHHOTO 0TOOpa B POPMUPOBAHNUN HOBBIX CBOMCTB,
MPU3HAKOB U HOBBIX BHJIOB.

Bo3HukHOBeHHE afanTaiuii U ©X OTHOCUTENBLHBIN XapakTep.
B3auMonprcnoco0I€HHOCTh BUJIOB KaK pe3yJbTaT ACHCTBUS €CTECTBEHHOIO
otbopa.
3HaueHue 3HAaHUI 0 MUKPOIBOIIOIHH IS YIPABICHUS TPUPOTHBIMU
MOMYJISIUSIME, PEIICHUS TPOOJIeM OXpaHbI MPUPOJIBI U PALIMOHATEHOTO
IPUPOAOTIOIb30BAHHUS.

[TonsiTue o makpo3BotoIUU. COOTHOMIEHUE MUKPO- U MAKPOIBOIIOLIUU.
MakxkposBomonus u punoreHes. I 1aBHble HaPaBIECHUS 3BOJIOLUOHHOTO
nporecca.

JleMOHCTpanus: )KUBbIX PACTEHUHN U )KUBOTHBIX, FepOapHBIX IK3EMILISPOB,
KOJUIEKLIUHI, TTOKAa3bIBAIOIINX UHIMBUYaJbHYIO U3MEHYUBOCTh U pa3HOOOpa3ue
COPTOB KYJbTYPHBIX PACTEHUH U OPOJI JOMAITHUX )KUBOTHBIX, a TAK)KE
pe3yabTaThl MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K cpesie OOUTaHUs U Pe3yJIbTaThl
BUJI000pa30BaHusl; IPUMEPOB TOMOJIOTHYHBIX U aHAJIOTUYHBIX OPTaHOB, UX
CTPOEHUS U IPOUCXOK]ICHHUS B MPOIIECCE OHTOT€HE3a; CXEM, MILTIOCTPUPYIOLIUX
MPOLIECCHl BUA000Pa30BaHUs U COOTHOIICHHE ITyTEH POrpeCCUBHOM
OMOJOTMYECKON HBOJTIOLUU.

JlabopaTtopHnas padota Nel « M3yueHne MopQoOoruueckoro KpuTepus BUIA «
JlaGopatopHas pabota Ne2 «BpisiBJieHHE MPUCIIOCOOJICHUI OPraHu3MOB K CpeJie
OoOUTaAHUSL.»

[Tpaktrueckast pabota Ne 1 Pemnenue 6uonornueckux 3amaay

TectupoBanrie Ne 1 o Teme: OCHOBBI ydeHUsI 00 IBOJIIOIUH.

Paznen Ne 2 (6) OcHOBEHI cenekiuu 1 6uoTexHoaoruu (5 4)
3agaun U METOIbI CEIEKINU. | 'eHeTHKa Kak HayyHasi OCHOBA CEJICKIIUU

opranu3moB. Mcxonuslii matepuai 1 cenekuuu. Yuenne H. Y. BaBunosa o
LEHTpaxX NPOUCXOXKICHUS KyJIbTYpHbIX pactenuil. [lopona, copr, mramm.
Cenexiys pacTeHUM U )KUBOTHBIX. ICKYCCTBEHHBIN OTOOP B CEJIEKIIUH.
['ubpunm3aius Kak MeToa B celekiuu. Tunsl ckpeniuBanuii. [lonumionaus B
CEJICKLIMY PACTEHUH. [JOCTUKEHUSA COBPEMEHHOMN CEJIEKIIUU.
Mukpoopranu3mbl, TpUObI, TPOKAPUOTHI KaK 00BEKTHI OMoTeXHOJIOrHHU. CeneKius
MUKPOOPIaHU3MOB, €€ 3HaUCHHE JIJII MUKPOOHOJOTMYECKON MTPOMBIIILIEHHOCTH.



MukpoOHroa0rnyecKkoe Nporu3BOICTBO MUIIEBBIX MPOYKTOB, BATAMUHOB,
dbepMeHTOB, JIeKapcTB U T. A. [[poOieMbl 1 mepCreKTUBE OMOTEXHOJIOTHH.

['enHas u Ki1eTOUHASI MHKEHEPUs, €€ JOCTUKEHUS U MEPCTICKTUBBI.
JleMOHCTpalus: >KUBbIX PACTeHUH, repOapHBIX 3K3EMIUIIPOB, MYJISDKEH, TaOIuIl,
dboTorpaduii, WILTIOCTPUPYIOMNUX PE3YIbTATHI CEICKITMOHHON PabOThI; MOPTPETOB
M3BECTHBIX CEIEKIIMOHEPOB; CXEM, MILTIOCTPUPYIOIIUX METOIbI MOJYYCHUSI HOBBIX
COpPTOB PACTCHHI U MTOPOJT )KUBOTHBIX; TAOIHUII, CXeM MHUKPOOHUOIIOTHIECKOTO
MIPOU3BOJICTBA, MPOJAYKTOB MUKPOOMOJIIOTMYECKOTO CHHTE3A.

JlabopatopHas pabota Ne3 CocrapiieHre MPOCTEUIINX CXEM CKPEIIUBAHUS
[Ipaktuueckas padora Ne 2» AHanu3 U OIIEHKA STUYECKUX aCTIEKTOB Pa3BUTHUS
HEKOTOPBIX UCCIIEIOBAaHUIN B OMOTEXHOJIOTUM

Paznen Ne 3 (7) Aatponorenes (5 )

MecTo yenoBeka B CUCTEME OPraHUYECKOTO0 MUpa.

JlokazaTenpcTBa NPOUCXOKACHUS YEIOBEKA OT KUBOTHBIX. J[BUKYIIINE CUIIBI
aHTpororenesa. buonornueckue v counaabHble PaKTOPbl AaHTPOIIOTEHE3A.
OcHOBHBIE dTaIlbl YBOIIONNH YesioBeKa. [Ipaponnna yenoBeuecTBa. Paccenenne
YeloBeKa U pacooOpasoBanue. [lomynsiuonHas cTpykTypa Buga Homosapiens.
AJTanITUBHBIE TUIIBI YeJIOBEKA. Pa3BuTre MaTepruaabHOM U JyXOBHOU KYJIBTYPHI,
npeoOpa3zoBaHue MPUPObl. PaKTOPHI FIBOIIOLUU COBPEMEHHOTO YEIOBEKA.
Bnusinue nestenbHOCTH YyenoBeka Ha Ouocdepy.

JleMoHcTpanusi: MOAENIEN CKEJIETOB YEI0BEKA M O3BOHOYHBIX KUBOTHBIX; MOJEIU
«IIpoucxoxaeHue 4enoBeKa» U OCTATKOB MaTEPUAIbHON KYJIbTYpPbI
Ilpaktuueckas padota No 3» AHaiin3 OLIEHKU Pa3IMYHbBIX TUIIOTE3 IPOUCXOKICHUS
YEJIOBEKA.»

Paznen Ne 4 (8) Ocuosbl 3kos10ruu (20 9)

Uro usygaet sxonorusi. Cpena oOuTaHust Opranu3MoB U €€ (PaKTopsl.
MecTtooOuTanue u 3Konorudeckue HUIM. OCHOBHBIE THIThI SKOJIOTHYECKUX
B3aMMOJelCTBUI. KOHKYpEHTHBIE B3aUMOICUCTBUA.

OCHOBHBIE PKOJIOTHYECKHUE XapaKTEPUCTUKH Nomysiuun Jlunamuka
NONyJISIIIuU. DKoyorudeckue cooduiectBa CTpykTypa cooliecTBa BzauMocBs3b
OpraHu3MOB B COOOIIECTBAX.

[InmeBpie Henu. DKOJIOrHYECKUE MUPAMUIBL. DKOJOTHYECKAs CYKIIECCHUS.
Brnusinue 3arpsa3HeHui Ha )KUBbIe OpraHru3Mbl. OCHOBBI PallMOHAIIBHOTO
MPUPOJIONIOIB30BAHUS .

JlaGoparopHas padota Ne 4 « BelsaBieHne mpucrnocoOIeHUs OpraHu3MOB K
BIIUSTHUIO PA3JIMYHBIX AKOJIOTHYECKUX (PAKTOPOB «

JlaGoparopHas pa6orta Ne5 CocTaBiieHHE CXEM IIEpEHOCA BEIICCTB U SHEPTHH .»
JlaGoparopHas padota Ne6 HccremoBanrne n3MEHEHUH B 9KOCUCTEMax Ha
OMOJOTUYECKUX MOJIETISIX.

[Tpaktruueckast pabora Ne 4 CoctaBieHre CpaBHUTEILHON XapaKTePUCTUKH
MPUPOJIHBIX U UCKYCCTBEHHBIX IKOCHUCTEM cBoel MecTHOCTI [pakTuueckas pabora
Ne 5 Pemnrenne OMoIOrH4ecKux 3aaaq

TectupoBanue Ne2 no teme : OCHOBBI 3KOJIOTUH

Paznea Ne 5 (9) buocdepa, ee cocrosaue u 3Bostonus (14 1)



buocdepa, e€ BOSHUKHOBEHHE U OCHOBHBIE ATaIbl ABOIONNNA. DYHKIINH
YKUBOTO BEIIECTBA. bBHOreoXxnMuueckuii KpyroBopoT BEIIECTB M SHEPTETUICCKUE
mporiecchl B 6nocdepe.
Yyuenue B. U. Bepraackoro o 6uocdepe. Mecto u posb yeaoBeka B 6uocdepe.
AHTpomoreHHoe Bo3zaeicTBue Ha 6nochepy. [Touarue o Hoochepe. Hoocheproe
MBbIIIeHne. MeXIyHapoIHbIC W HAIIMOHATIBHBIC POTPAMMBI 03I0POBJICHUS
MPUPOTHON cpebl. B3TIsabl, THIIOTE3bI U TEOPUH O TIPOUCXOKICHUH KU3HHU.
Opranudeckuii MUp KakK pe3yabTaT SBOMIONNH. KpaTkas uCTOpust pa3BUTHS
oprannyeckoro mupa. OCHOBHBIE apoMOP(O3bI B IBOJOIUN OPTaHHIECKOTO MHUPA.
OCHOBHBIE HANPaBJICHHSI BOIOINH PA3IMYHBIX TPYIII PACTCHUH U KUBOTHBIX.
duoreHeTHYECKHE CBSI3U B )kUBOM Tipupoie. CoBpeMeHHbIE KilacCu(UKaIUu
KUBBIX OPTaHU3MOB.
JleMOHCTpanus: TabJuIl, WILTIOCTPUPYIOIIUX CTPYKTYPY Orochepsr; cxem
KPYroBOpOTa BEIIECTB U MPEBPAIICHUS SHEPTUH B Orochepe; BIUSIHUS
XO3SIICTBEHHOM JEATEILHOCTH YeIOBEKa Ha MPUPOAY; MOJACTH-ANIIIUKAIINN
«buocdepa u yenoBek»; KapT 3aNIOBETHUKOB HAIIEH CTPAaHbI. OKAMEHEIOCTEH,
OTIIEYaTKOB PACTEHUH M )KMBOTHBIX B JIPEBHUX MOPOAAX; PEIPOTYKIINNA KapTHH,
oTpaxaromux Quopy u (ayHy pa3IdnyHbIX 3P U EPUOJIOB.
JlaboparopHas padota Ne 7 3yueHune najieoHTOJOTHUYECKUX JOKA3aTEIbCTB
HBOJTIOLINH.
[Ipaktrueckast pabora Ne 6 AHaU3 U OllEHKA MOCIIEACTBUI NESITEIbHOCTH
YeJIOBEeKa B OKPYXKAIOIIEH Cpejie U II00abHBIX KOJIOTUUECKUX MPOOJIeM U MyTen
peILICHHUS.
3akirodyenue (5 9acoB )
Hrorosast koHTposIbHAS paboTa

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJIHEI'O OBHLIEI'O
OBPA3OBAHMUSA

Cornmacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pPE3yIbTaTam
OCBOCHHUS OOyYaloIMMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHHUA NpeameTra «buosorus»
BBIJICJICHBI CIICAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCHUICKON
IPKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
W CaMOONpEACICHUI0, HaJlWuyMe MOTHBAllMM K OOy4YeHUIO  OHOJIOTHH,
I[EeJICHATIPABIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KIIFOUEBBIX IICHHOCTEH M HMCTOPUYECKUX TPAJAMIIUN pPa3BUTUSA OHOJOTHYECKOTO



3HAHMS, TOTOBHOCTh U CHOCOOHOCTbh OOYYarOIUMXCSl PYKOBOACTBOBAThCS B CBOEH
NEATEIbHOCTH I[EHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPHUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHWs, HAJIUYUE SKOJOTUYECKOrO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JInyHOCTHBIE pe3ysibTaThl OCBOCHUS mHpeameTa «buonorusy AOCTUTAOTCSA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUHM C
TPaJAUIIMOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMHU, MPUHSATHIMU B OOIECTBE IMpaBUJaMU U HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIIMTAHHS U
CaMOpa3BUTHUSA, Pa3BUTHUA BHYTPEHHEH TMO3UIMM JIMYHOCTHU, MATPUOTU3MA,
YBaXEHUSI K 3aKOHY U MPABOMOPSJIKY, YEIOBEKY TpyAa U CTapilieMy MOKOJICHHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, OTpupoae u
OKpYKaIoUIEN Ccpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKU 00YYaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KECHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJIBHBIX 3a/1a4, BBHIMOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JTIOJICH C Pa3HBIMHU YOEKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TMPOILIECCE COBMECTHOI'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/lad, YBaXKUTEIBLHOTO
OTHOIIICHWS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMHUPOBAHHOCTh pPOCCUICKON IPaKIaHCKON UIEHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOIIIOE M HACTOSAIIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K NPUPOAHOMY HACIEIUIO U MaMATHUKAM MPUPOJIBI,
JNOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJAJ POCCUHUCKUX YYEHBIX B CTAHOBJIECHUE W
pa3BuTHE OHOJOTMM, TNOHMMAaHUS 3HAYEHUA OWOJIOTMM B IO3HAHUHU 3aKOHOB
IPUPOABL, B AKU3HH YEJIOBEKA U COBPEMEHHOIO O0ILIECTBA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KEHHIO M 3anuTte OredecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/1b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOT0 HAPOJa;

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWYMBOrO Oy IyILETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSM, CO3JJaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOUIECHUH;

MOHMMAaHUE AMOLIMOHATILHOTO BO3JIEHCTBUS KUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHMMAaHHWE U pealu3alus 370pOoBOro M 0e30macHoro oopasza KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHME TUTMEHWYECKUX TPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Qu3nuecKas
aKTUBHOCTb), OEpEXKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUCK (YIOTpEOICHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH MacTePCTBa, TPYAOI00HE;



TOTOBHOCTh K AKTHMBHOW JESTEIBbHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HaIpaBJIeHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATENHHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

WHTEPEC K pa3IuuHbIM cdepaMm MpodheCcCHOHATBHON ACITEIHPHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccun W pealn30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0O W caMOOOpa30BaHMIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOIIEH CPEIbI;

OCO3HaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUHOOpETaeMble MpPH HW3YYECHUU OHOJIOTHH
3HAHUS M YyMEHUsS TpU pEeUIeHUU NpoOJeM, CBS3aHHBIX C paldOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJNIOICHHE  TMpaBWil  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMAaX, OXpaHy BHUOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE  HEMNPUITUE JICUCTBHM, NPUHOCAIIMX BPEI  OKPYXKaroUEH
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
onbITa NEATEeIIbHOCTH AKOJIOTMYECKON HAIIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COILIMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KakK CpEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMH U MIO3HAHUS MUDA;

NOHUMaHUE crneuu@uKkd OUOJIOTUM KakK HayKd, OCO3HaHUs €€ pOoJu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpECTaBICHUs] 00 OKPYKAIoIIeM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YejOoBeKa U
oOIecTBa, B TMO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEHICHHH MPoOJIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,



yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBWIM3ALNU:
o0ecrieueHnss HOBOTO YPOBHSI pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPEeCcypcHble  MPOOJEMbl  pa3BUTHUSA
YeJI0BEYECTBa, MOKUCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAIHLHOMY
UCIOJIb30BAHUIO IPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIApTOB
KU3HY;

3aWHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTMYECKMX 3HAHUW B LEJAX
NOBBIIIEHU OOIIE KyJNbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHATBHOW TPAMOTHOCTH OOydaromuxcs, GopMUupyeMoit
IPU U3Y4EHUH OHOJIOTUHY;

IIOHMMAaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh IOJIy4YaeMble 3HAHWs I aHajuu3a Hu
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIMINX B HEM M3MEHEHUH,
YMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOLIUXCSA JAHHBIX C LIEJIbIO ITOJIYYEHUs JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LEHHOCTH HAYYHOM JESTEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCT NHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPbIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS y4eOHOTO mpeameTra «buomorus
BKJIFOYAIOT: 3HAYMMbIC T (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyUYAROIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPaKAIOUIUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHne,  HaONMIOIeHHWe, W3MEpPEHHE, OKCICPUMEHT ©  APYTHX),
YHUBEpCaIbHBbIC Yy4eOHBIC JeWCTBUS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,
pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
IPAMOTHOCTH W  COIMAJIbHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTb
O0yJaroIITUXCsI HCITOJTH30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,



MHUPOBO33pEHUYECKME 3HAHMSI WM  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
MO3HABATEJILHON M COLUAIbHOM MPAKTHKE.

MertanpenMeTHble Pe3yJIbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaaneHue YHHUBEPCATbHBIMHU y4eOHBIMU MO3HABATEJIbLHBIMH
NEeUCTBUSAMMU:

1) 6a3oBbIe JJOTHYeCKHE ICHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJIHUpPOBaTh W aKTyalM3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUA TPHEMBI JIOTUYECKOTO MBITUICHHUS
(ananm3a, cUHTE3a, CPaBHEHM S, KiIacCU(pUKaAIIUU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIPENCIATh TEU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAaKTOB U SIBJICHHIA
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHE PACCYXKICHUS (MHIYKTUBHBIC, CTyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencTtBa Ui IIPEICTaBIICHUS
CYIIECTBEHHBIX CBSI3€ll M OTHOIICHUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTax, a
TaKK€  TMPOTUBOPEUYHMH  PaA3HOTO  pOJdA,  BBIABICHHBIX B Pa3IAYHBIX
WH()OPMAITMOHHBIX UICTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB
IEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUHN ACITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIIEI0OBATEIBCKON M TPOCKTHOM ESITCIIBHOCTH,
HAaBBIKAMHM  pasperieHus: MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MTOMCKY METOIOB PEIICHUS IPAKTUISCKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHS,

WCITOJIB30BaTh Pa3IMYHBIC BHIBI ACATCIBHOCTH M0 TMOJYYEHHUIO HOBOTO
3HAaHMS, €T0 HWHTEPHpPETAIMH, NPeoOpa30oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUU YI€OHBIX U COIUATBHBIX TIPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBINIJICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHA U METOAMHU;



CTaBUTb U (HOPMYyJIHpOBaTh COOCTBEHHBIE 3alauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISIT NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4auy,
BBIIBUTATh TUNOTE3Y €€ pelICHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUN PEILICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaTshl,
KPUTUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBISTh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOCa CPEICTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEICSATCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, IpeUlaraTh OpUTMHAIbHBIE MOJAXOAbl U PELICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(POpMALMH (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIOBApPSAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaJIM3UPOBATh
MHGOPMAILIMIO Pa3IMYHbIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
otbope Ouosorndeckoi MHMOpMaIMK, HEOOXOAUMOM JIJIsi BBIIOJIHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHMUS Pa3IMUHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  NpEICTaBICHUS
ounonornyeckor uHbopmaru (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KAyeCcTBE CpeacTBa NpH paboTe C
Ovonornyeckod HMHPOpMaLUMEH: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIBI, (hopMmyibl, aOOpeBHATypy, HOMEHKIATYpY,
UCIIONb30BaTh M NpeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIuH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgiajeHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€ CTBUSIMM

1) o6menmne:



OCYUIECTBJISATh KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS IMpeaJiaraeMoun
3a/1a4ud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIMNA JPYTUX YYACTHHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyalluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MTOHUMATh
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOPpEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI IPU pEIICHUH OMOJIOTHYECKOUN MpoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUN YIeOHOM 3a1auH;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAVMHUPOBATh JIEUCTBUSL MO €€ [OCTMKEHHMIO: COCTaBJISITh IUIAH JIEHCTBUM,
pacrpenensiTh pojid C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAaue€CTBO CBOEr0 BKJIAJa W KaXJAOT0 YyYaCTHUKA KOMAaHJbI B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE IIPOEKTHI, OLEHHBaTh UAEU C TO3UIUUA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IMOBEJAECHUE B Pa3IUUHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

WCIIOJIb30BaTh OWUOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIeM U HX
pelIeHrs B )KU3HCHHBIX U YUEOHBIX CUTYaIUAX;

BBHIOMpAaTh Ha OCHOBE OHWOJIOTMUECKHX 3HAHWUU IICJIEBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSX M MOCTYIKAaX MO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISABISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaul B 00pa3oBaTelbHON
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH PEIICHUS NPoOJieMbl €  YIETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;



JlaBaTh OIICHKY HOBBIM CHUTYAI[USIM;

pacImpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIOYTCHUN;

JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIcHuE;

OILICHUBATh IPHOOPETEHHBIN OITBIT,

CIOCOOCTBOBaTh (DOPMUPOBAHHIO W TPOSBJICHUIO MIUPOKOW SPYAMIIMU B
pasHbIX 00JacTAX 3HaHWM, TOCTOSHHO TIOBBIIIATH CBOM 00Pa30BATENBbHBIA |
KYJIbTYPHBIN YPOBCHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsIM, BHOCHTb KOPPEKTHBBI B JEATCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJICTh ~ HaBBIKAMHM  IIO3HABATCIbHOH  pedieKCMM  KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJIBTaTOB M
OCHOBAHMH, MCIOJIb30BaTh MPHEMBI PeqIICKCHH JIJII OICHKH CHUTYallud, BBHIOOpPA
BEPHOT'O PEIICHUS;

yYMETh OIICGHWBAaTh PHCKH W CBOCBPEMECHHO NPHUHUMATH PEIICHUS M0 HX
CHIDKEHHUIO;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX IPH aHalM3e pPe3y/IbTaToB
NCSATCIIBHOCTH;

3) npuHsATHE CeOs ¥ IPYTUX:

IPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

IPUHAMATh MOTHUBBI W apryMEHThl JPYTHX IPH aHaJUu3e pPe3yJbTaToOB
JCSATCIIBHOCTH;

npHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OIIUOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIUH JIPYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl OcBOoeHUs mHporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorusy
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEUCTBUN MO OCBOCHHIO, UHTEPIPETAIUHN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4e€OHBIX CUTyallUsX, a TaKXkKe B peaslbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABJICHBI MO rOaM O0yUEHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs ydueOHoro npeamera «buomorus» ¢ 10
Klacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOIO MHUPOBO33PEHHS, O BKIIAJI€ POCCHUICKUX WU



3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl peLICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMUHOB U TIOHSTHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEImIeCTB W TNPEBpAIICHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryssiuus), ypOBHEBAasI OpraHu3alusl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHHE (PEMPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

YMEHHE H3JIaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAsA, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIpHON Ouosorun), 3akoHbel (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUIibl
WX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIJIAJIETh METOJIaMH HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIIOICHHUE U
OMKMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBWKEHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAYUYHBIX ITOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHa BEIECTB U MPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOr0 M 3HEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO03a, Meko3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHSATh MOJyUYEHHBbIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTUKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEeXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOIIOIB30BAHNS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAcleIOBaHUE, COCTaBISATH CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHUS NJsl MpEICKa3aHHsl HacleOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHbIE M MpaKTUYECKUe padOThl, COOMHOIATH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccOoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE



MaTepuabl), 3TUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
000011as1 OMOIOTUYECKYI0 MH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCIT0JI30BaTh MOHATUIHBIN armapaT OMOJOTUH.

[IpeameTHbIe pe3ylbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
Klacce NOJIKHBI OTPaKAaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOHN eCTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHATHUM:
BU/JI, TOMYJISALUS, TEHODOH, IBOIIOLHUS, ABMKYIIUE CUIBI ((haKTOpPhI) SBOJIOINH,
IPUCIIOCOOIEHHOCTh OPraHMW3MOB, BHJI000pa30BaHME, SKOJIOTMUYEcKHUe (PaKToOpBl,
HKOCHCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, pEAYLUEHTbl, LENUu IUTaHus,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBONIONMOHHAS Teopus Y.
JlapBuHa, CHHTETWYECKash TEOPHsl SBOJIONHH), 3aKOHBI U 3aKOHOMEpPHOCTHU
(3apoapimieBoro cxoacrsa K. M. bopa, uepenoBaHus TIIaBHBIX HaIpaBJICHUN U
nyteit ’Bomonuun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEETISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MMO3HAHMS B OMOJOTHH: HAOIIOACHUE U
OTNMCaHUE >KUBBIX CHCTEM, TPOIIECCOB M SBICHUM, OpraHU3alus W MPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa,  BBIIBWKEHHUE  TUIIOTE3bl,  BbBISBICHHUE
3aBUCHUMOCTH MEXIY HCCIEyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMECHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJIOTUYECKUX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreoleHO30B M  JKOCUCTEM, OCOOEHHOCTH TMPOILIECCOB: HACIIEICTBEHHOU
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEUIECTB M TIOTOKAa JHEPTMH B DKOCHCTEMaX, AHTPOMNOICHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE TPUMEHSTh MOJyUYeHHBIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1eNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOIOIEHUS] HOPM I'PaMOTHOIO MOBEJCHHS B OKPYKaIoLIei



NPUPOAHON cpesie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NI0JIb30BAHUS;

YMEHUE pelaTh dJIEMEHTApHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
MepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMaxX (LIETH TUTaHUS);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOIMHOATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMAILIUIO
OMOJIOTMYECKOTO  COJAEP>KAHMS, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTHU, ((POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO3/1aBaTh COOCTBEHHbIC IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOJIOTUYECKYI0 MH(DOPMAIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 1 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE CHCTEMBI U UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
bubmmoreka IIOK
HKHSHEASATEILHOCTE KICTKH 6 L https://m.edso00.ru/7f41¢c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnunorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3



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

Ne | HammeHoBaHue pasgena, Tembl | O6wee Konunuyecteo yacos, oTBeAEHHbIX Ha
n/n KOQM4ecTBo
Yyacos
KOHTPOJIbHbIE NpPaKTUYECKUE | NPOEKTHYIO U JnekTpomibie (HPPOBLIE)
paboTbl pabotbl nccnepo0BaTeNbCKylo 06PA30BATEILHBIE PECYPChE
beATeNnbHOCTb
1 OcHoBbl y4eHus o6 asontounmn |18 1 0 0
5 OcHoBbI cenekumnm n 6 0 0 0 Bu6muorexa [[OK
buotextonoruy https://m.edsoo.ru/7f41cc74
3 |AHTponoreHes 6 0 0 0 bubmuoreka LIOK
https://m.edsoo.ru/7f41cc74
4 |OCHOBbI 3KONIOTUM 19 1 0 0 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 3sontoumna buocdepsbl 1 yenosek (9 0 0 0 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
6 3aKItoYEHNE ) 1 0 0 bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74
Bcero: 66 3 0 0



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
uudpoBbIe
Nen/m  Tema ypoka Kontpoabnbie IlpakTuueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
buonorus B cucreme Hayk. MeTo b1
MO3HAHUSI )KUBOM NIpupobl. [IpakTuyeckas bubnuorexa [JOK
1 pabota Ne 1 «Vcionp30BaHUE pa3TUYHBIX 1 0.5 https://m.eds00.ru/863e6122
METOJIOB MPU U3YYEHUU OHOJIOTHYECKUX https://m.edsoo.ru/863e632a
00BEKTOBY
bu6mmorexa [IOK
2 0 1 1
(-TapToBas KOHTpOIIbHas paora https://m.eds00.ru/863e6122
3 buonornueckue cucremsl, NpoOLECCHl U UX 1 bubnuoteka [JOK
HU3y4YECHUE https://m.eds00.ru/863e6564
4 XuMU4YeCcKui cocTaB KJIeTKH. Boga u 1 bubmuorexa [JOK
MHHEpPAIBbHBIE COJIN https://m.edso00.ru/863e674e
bu6mmoreka [JOK
b . 1
> e, COCTaB H CTPOCHHE GenkoB https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanmsaTopsbl. JJaboparopnas padora Ne 1
6 «M3ydeHne KaTaTuTHIECKON aKTHBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMeEpe aMUJIa3bl UITH
KaTasasbl)»
bu6mmorexa [IOK
7 . 1
YraeBozet. Jlumm et https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 H .ATOD 1
YICICHHOBHE KUCIOTEL https://m.eds00.ru/863e6d5c
9 Hcropust 1 METOTBI H3YUCHHUSI KIICTKH. 1 bubmuorexa [JOK



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
https://m.edsoo.ru/863e6d5c

Knerounas Teopus

https://m.edso00.ru/863e6e88

10 KreTka kak menocTHas )KuBasi CHCTEMa
CtpoeHne 3yKapuOTHYECKON KIIETKHU.
JlaboparopHnast pabora Ne 2 «M3yueHue
CT OCFI){I/ISI II)<JIeT(f)K acTeHUM )KI/I]}SI:)ITHBIX bubmorexa LOK
11 p 5 5 IZ ’ ’ 0.5 https://m.eds00.ru/863e6ff0
TPHDOB 1 DAKTEPHI HO MIKPOCKOTIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOIIpemapaTax u ux
OTICaHUE»
bu6mmorexa [IOK
12 Obmen BemecTs w MeTabommsM https://m.edso00.ru/863e766¢
13 doTocuHTE3. XEMOCHHTE3. bubmuorexa [JOK
DHepreTu4eckuii 0OMeH. https://m.eds00.ru/863e7c98
14 [IpomekyTouHast KOHTPOJIbHAs padoTa bubmmorexa LIOK
p . P p https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [{enenue
KJeTku. Muto3. JlabopaTopnast pabora Ne 3
15 «HabnroeHre MuTO3a B KJIeTKaX KOHYHKA 0.5 bubmmorexa [JOK
O ' https://m.edso0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpernaparax»»
16 buocunres 6enka. Peakiust MmaTpuaHOTO bubnunorexa [JOK
CUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpancma — Guocumtes Oenxa https://m.eds00.ru/863e796e
bubmuorexa [JOK
18 HexneTounsie (hOpMBI )KU3HH — BHPYCHI https://m.eds0o.ru/863e7540
bubmuorexa [JOK
19 @OpMBI pa3sMHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
K
20 Meiios bubmuoreka 11O

https://m.edso0.ru/863e7f4a



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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnonorBopenue. JlabopaTtopuas pabora No

bu6mmoreka [IOK

21 4 «3y4yeHue CTpoeHUs MOJIOBbIX KJIETOK Ha 05 https://m.eds00.ru/863e81b6
rOTOBBIX MUKpOIIpenapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

93 ['enetnka — Hayka 0 HACJIEJACTBEHHOCTH U bubnunoreka [HOK
U3MEHYMBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEIOBAHUS bubnnorexa [HOK
MPU3HAKOB. MOHOTHOPUTHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878

o5 JlurnbpuiHoe ckperyBanye. 3aKOH bubnuoreka [IOK
HE3aBUCUMOI0 HACJIEA0BaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOE HaclIeJ0BaHUE PU3HAKOB.

JlaGopatopnas pabora Ne 5 «M3yuenue
26 pezanZ,TaTF;B M(fHom6pI/mHoro I/}IIII 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MUKpOIIpENapaTax»»

97 I'eneruka nona. HacinenosBanue npu3HaKkos, bubnuoreka [IOK
CLICTUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocts. Henacnencrsennas
n3MeH4YnBOCTh. JlaboparopHas padota Ne 6.

78 N3yuenune Mo upuKamoHHON 05 bubnuoreka [IOK
U3MEHYHUBOCTH, IIOCTPOCHUE https://m.edso00.ru/863e8efe
BapHAaIlIOHHOTO PsAJia U BApUAI[MOHHOM
KpHBOW»

HacnencrBeHHas ”3MEHYMBOCTD.

29 JlaGopatopnas pabora Ne 7. «AHanu3 05 bubnuoreka [IOK
MyTaIUi y 1po30(HIIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOIIpenaparax»

30 I'eneTuka yenoseka bubnmoreka [JOK



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
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

PeseprubIil ypok. O600111eHIE TIO TEME
31 «HacnencTBeHHOCTh M UI3MEHUUBOCTD
OpPTaHU3MOB»

Cenekius KaK Hayka | mporiecc. MeToibl 1

32 JTOCTHKCHHS CEJICKIIUU PACTCHHUH U
KUBOTHBIX

33 HroroBast koHTposIbHAs paboTa

34 bruotexHonorus Kak oTpacis IMpoU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

https://m.edsoo.ru/863e8d78

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

bu6mmorexa [IOK
https://m.edsoo.ru/863e9214

bubmuorexa [JOK
https://m.edso0.ru/863e9336



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

11 KIIACC

TemaTnueckoe IJIAHUPOBAHUE

Ne Tema ypoka Koui-Bo
4acoB
ypoka
OcHOBBI yuyeHHs1 00 3BOJIIOLHMH 18 g4

1. PazButus sBomonmonHoro yuenus Y. JlapsuHa. 1
2 Y. JlapBUH U OCHOBHBIE MOJIOKEHHUS €r0 TEOPHH. 1
3 Bun. Kpurepuu Buna. 1
4 [Honynsauumu. 1
5 I'eneTr4eCcKUi COCTAB MOMYIISALUN. 1
6 N3meHenus reHo(oH1a MOy, 1
7 Bboprba 3a cymectBoBanue u €€ GopMaI. 1
8 EctectBennblit 0T00p U €ro GopMmBl. 1
9 EctectBenHsbIi 0TOOpP 1 €ro (HOPMEL. 1
10 N3onupyromuye MEXaHU3MBI. 1
11 Bumnoo6pasoBanue. 1
12 Maxkpo3BOITIOIHSL. 1
13 JlokazaTenbcTBa MaKpOIBOJIIOIHH. 1
14 Cucrtema pacTeHUI U KUBOTHBIX - OTOOPKEHHUE IBOJTIOIIHNH. 1




15 ['maBHBIC HAITPaBICHUS YBOIOIUN OPTaHUYECKOTO MHUPA. 1
16 Pemenne Ononornueckux 3aaad. 1
17 Dkckypceus "MHoroo0Opa3ue BUI0B B rpupoe” 1
18 TectupoBanue Nel mno Teme: « OcHOBBI yueHus 00 3Bosronum» | 1
OcCHOBBI ceJleKIIUU U OHOTEXHOJIO0TUH 64
19 OCHOBHBIE METOIBI CENEKIIMA U OMOTEXHOJIOTHHI 1
20 MeTopl CeNeKIuU pacTeHUM 1
21 MerTtobl ceIeKIUN KUBOTHBIX. 1
22 Mertoapl celeKIn MUKPOOPTaHU3MOB 1
23 CoBpeMeHHOE COCTOSTHHE U TIEPCIIEKTHBEI OMOTEXHOIOTHH 1
24 O06o6mrarmuii ypok 1
AHTpONOreHes 64
25 [TonoxeHue yenoBeka B CUCTEME )KUBOTHOTO MUPA 1
26 OcHOBHBIE CTaIUN aHTPOIOI€HE3A 1
27 JIBroKymiyie cuibl aHTPOIIOTEHe3a 1
28 [Ipaponuna yenoseka 1
29 Packl 1 ux MpouCxXoXICHHE . 1
30 O06o0maromuii ypok
OCHOBBI 3K0JI0THH 194

31 Yrto uzyvaer 3K0yI0THs? 1




32 Cpena oOuTanusi OpraHU3MOB U UX (PaKTOPHI 1
33 MecToobuTaHue U 3KOJOTUICCKIE HUIITH. 1
34 OCHOBHBIE TUITBI SKOJIOTUYECKUX B3aUMOJACHCTBUI 1
35 KonkypeHTHbIE B3aUMOICCTBUS 1
36 OCHOBHBIE KOJIOTHUECKUE XAPAKTEPUCTUKH TOMYIISINAN 1
37 JluHamuka nonynsiuuu 1
38 DKOIOrMYECKUE COOOIIECTBA. 1
39 CrpykTypa coob1ecTBa 1
40 B3anmMocBs3b Oprann3mMoB B COOOIIECTBAX 1
41 IIumeBrle nenu 1
42 DKOJIOTHYECKUE TUPaAMUJIBI. 1
43 DKoJoruveckas CyKIeccusl. 1
44 BnusiHue 3arpsi3HEHNN Ha JKUBBIE OPTaHU3MBI. 1
45 OCHOBBI PalIMOHAIBHOTO TIPUPOIOUCTIONH30BAHHUSL. 1
46 Pemenune skoJIOrHuecKux 3amad 1
47 Okckypeus. ( p. Cezpanka). U3yuenue OuoreolieHosa. 1
48 0O000menune 3Hauuii o teMe: "OCHOBBI YKOJI0rnuu'". 1
49 TecTtupoBanue Ne2 no teme: ""OcHOBBI 3K0JI0THHA" . 1
JIBosonus Ouocdepsbl U YeJI0BEK 94
50 ['unoTe3sl 0 MPOUCXOXKICHUH KU3HH. 1




51 ['umnoTe3s 0 MPOUCXOXKICHUHN KU3HHU. (TTPOIOTKEHHE) 1
52 CoBpeMeHHbIE TPEICTABICHUS O IPOUCXOKIACHUH KU3HHU. . 1
53 OcHOBHBIE 3TaIlbl pa3BUTHSI )KU3HU Ha 3eMiie 1
54 OcHOBHBIE 3TaIlbl pa3BUTHSI )KU3HU Ha 3eMiie 1
( mpomomKEHUE )
55 Oodronus 6uochepsl 1
56 Opomronus 6uocdepsl. ['eoxpoHonornyeckas TabauIa pa3BUTUS 1
JKU3HU Ha 3eMJIe.
57 AHTpOIIOTeHHOE BO3/IeHCTBUE Ha Ouochepy 1
58 Htorossiii ypok «Ponb Ouonoruu B Oyaymiem» 1
3akiroueHue 8u
59 Br16op TeM 11t MpOEKTOB U UCCIEA0BaHUI 1
60 Pemenne Ononmornueckux 3agad 1
61 Pemenue Onomornyeckux 3amad 1
62 Pemenne Ononornyeckux 3agau 1
63 3amuTa NpoeKTOB 1
64 O0606menue 3Hanuit o teme: "O6mas 6uonorus" 1
[ToaroToBKa K KOHTPOJIBHOU padoTe.
65 HroroBasi KOHTpOJIbHAs padoTa 1
66 O06o0maromuii ypok 1




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorusa: O6mas ouonorusd. 10-11 knaccel. A.A.KaMmenckui,
E.A.Kpukcynos, B.B.Ilaceunuk

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

[Iporpamma: [Iporpamma no Ouosnoruu ajst 001eo0pa3oBaTENIbHBIX KO
(coopnuk buonorusa. Paboune nporpammel. [IpenMerHas TuHUs y4eOHUKOB
«JInnng xu3am». 10—11 knaccsl: yue0. mocodue 11 00111e00pa3oBaTENbHBIX
opranu3zanumii: 6a3oBbii ypoBenb / B. B. Ilaceunuxk, I'. I'. IlIBemos, T. M.
Edumoa. — M. : [IpocBenienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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