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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COAEp)KaHUSA, pE3yJIbTaTOB OOydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAYEHUHU B MTO3HAHUU KMBOM MPUPOJBI U 00ECICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeTUH OOydYeHHUs, BOCHHUTAHUS W PA3BUTHUA OOYYAIOIIUXCS CPEIACTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€HM, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmMme mo OHONIOTMHM TaKXe YUYUTHIBAIOTCS TpPeOOBAaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHIOB Yy4eOHO-IIO3HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B mnporpamme mno Ouosioruu (10xiacc, 0a30BBIM ypOBEHB) peaTM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBS3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS,  I[EHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMe MO OMOJIOTMH YJEICHO BHHMAaHHE HCIIOH30BAHHIO
MOJIYYCHHBIX 3HAHUHN B MTOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 3371a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JAESTENBHOCTH 4YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeamnojaraer ¢GopMupoBaHHe Yy OOydaromUXCs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHUpA.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIUAIM3AINU
oOyuatomuxcs. M3yuyenue 6MoI0ruu o0ecnednBaeT yciuoBus A (HopMHUpPOBAHHUS
UHTEIJIEKTYyaJIbHbIX, KOMMYHUKALIUOHHBIX M HWH(POPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET MHTErpalud OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YYEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKH, XUMHUU
u reorpaduu. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IMpeaMeTra
«buonorus» cocraBUIM OCHOBY MJis OMpEACNICHUS TOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €r0 COAEpKAHMS, IPEICTABICHHOIO B MPOrpaMMe IO
OMOJIOTHH.

[enp wu3yuyeHus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBIAJICHHE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO0 paHra H MNPUOOPETEHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHMS JJIs TPAMOTHBIX JEHCTBUII B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS Pa3INUHbIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienn u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HaHUM O OMOJIOrMYECKHUX TEOPHsIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaxX, CIyKalluX OCHOBOM
Uit (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpA, O
METOJIaX HAy4YHOTO TO3HAHMS, CTPOSHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX
CHCTEM PAa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIEIOBaHUSIX B OMOJIOTHH;

dopMupoBaHre y OOYYaIOIIMXCS YMEHHH WLUIIOCTPUPOBATh 3HAUYCHHE
BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEJIOBEKOM JKUBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTI0ICHUS ATUYECKUX
HOPM TIpU TIPOBEICHUH OMOJIOTUYECKUX UCCIICTOBAHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUN JJIs TOBBIIICHHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYUHOTO MUPOBO33PEHUS;

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaAMETHOI o0nacTh « ECTeCTBEHHO-Hay4YHbIE NPEIMETHI.

Jlst m3ydennsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 001ero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heneno)



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl O3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BelIeCTB B KieTke. [loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

YraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KinerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUN W Tiactun. Bunbl mnactun. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHHUS KIETOK PACTCHHUIA,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKWA3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHOe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/la.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxemsl: «Tunel nuTaHus», «Merabonuzmy, «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza U MHUTOS.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[uTosIOTMUECKHE OCHOBBI PAa3MHOKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPraHu3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlonTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: OecIoyioe U 1moyioBoe. Busl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- WM MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXosilie Ha CTaAusSX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

JdeMoHCcTpanuu:

Tabmumplt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpoeHUE TIOJIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii nmukim», «Pemnmukauus JHK», «Mutos»,



«Menosy», «llpsmoe n HenpsiMoe pa3BuTHE», «['ameToreHes y MIEKONUTAIOIUX U
4yeJnoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3AY.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIIMTAIOIIEr0», «SIHIeKIeTKa MIIEKONUTarImero», «Kapnokunes B kierkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 3. «HaOmroneHue muTO3a B KIETKAX KOHUYHMKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaboparopHass pabora Ne 4. «M3ydyeHue cTpoeHHUs NOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax».

Tema 6. HacsieacTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amaun resetuku. Mcropus passutus reHeTuku. Poss nuronoruu
¥ 3MOpHOJIOTMM B CTAHOBJIEHWM TE€HETUKU. BKiaag poccHHCKUX UM 3apyOeiKHBIX
Y4E€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTHUKU (THOPUAOIOTUYECKUM,
LIUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHEeTHUECKHi1). (OCHOBHBIE TI'€HETUYECKUE
MOHATHS. ['eHeTHUecKass CHMBOJIMKA, UCIIOJb3yEeMasl B CXEMAaX CKPEIMBAHUMN.

3aKOHOMEPHOCTH HACJEJI0BAHMS NIPU3HAKOB, YCTaHOBIEHHBIE I'. MeHaenem.
MonorubpuHoe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokosnenus. IlpaBuno ngomuHupoBanus. JurubpuaHoe ckpenuBaHue. 3aKOH
HE3aBHUCUMOTO  HAclelOBaHWUs  NPU3HAKOB.  lluTOreHernueckue  OCHOBBI
JUTUOPUIIHOTO CKpelMBaHus. AHanu3upyroliee ckpeuBaHue. lcnonb3oBaHue
aHAJIM3UPYIOIIETO CKPELIMBAHUS JIJIs ONpeIeIeHHsI T€HOTUIIA OCOOU.

CuernienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIJIEHHOMY HacJEeJOBaHUIO TeHOB. HapylleHne ClenieHus reHOB B pe3yJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.

['enerrka mosia. XpoOMOCOMHOE OIpPEACIICHHE IMoia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TeTeporameTHble opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOU(DUKAITMOHHONW M3MEHUYMBOCTH. BapuanmoHHbIN s 1 BapuallMOHHAS KpHUBas.
Hopma peakunu npusHaka. KoiMuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKH U KX
HopMa peakiuu. CBolicTBa MOAN(UKAIIMOHHONW U3MEHYHNBOCTH.

Myranmonnast  u3MeH4YMBOCTh.  Knaccudukanus  MyTanuii:  T€HHBIE,
XpOMOCOMHbBIE, FTeHOMHBbIe. YacToTa u nmpuuuHbl MyTauuid. MytareHHbIE (DaKTOPBHI.
3aKOH TOMOJIOTMYECKHUX PAIOB B HacieAcTBeHHOU n3MeHunBoctu H. M. BaBuiiosa.

BHesnepHas HacIeACTBEHHOCTh U H3MEHYUBOCTD.



['enernka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOIBl T'€HETHKHU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEeHETUUECKN. JleMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHas paborta Ne 6. «M3yueHrue MoauUKaIIMOHHON N3MEHUNBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOIO Psia U BAPUALMOHHON KPUBOW».

JlabopaTopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MHKPOIIPETIAPATAX ).

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKUMHA U JTOMECTUKALMS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KyJIbTYPHBIX pacTeHUU. LIEHTpbI MPOMCXOXKIECHMS AOMAIIHUX XUBOTHBIX. CopT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUN U KUBOTHBIX. OlleHKa 3KcTepbepa. biIM3kopoACTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpeuluBaHUE — ayTOPUIUHT.
OtnanénHast rtubpuamzauus U e€ ycnexu. VICKYCCTBEHHBIM MyTareHes M
MOJyYCHUE TOIUIIONA0B. JlOCTHXKEHUSI CENEKIMA PACTEHWM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTexHoJOrHg Kak OTpacib NMPOU3BOACTBA. ['€HHas HMH)KEHepus. OTallbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3moB. Kierounas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3SAMCTBEHHBIX OpPTraHU3MOB.
Dkoyioruueckue M dtuyeckue  npodsnemsl. MO - reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Oxkckypenusi «OCHOBHBIE METOAbl W JOCTUIKEHHUS CEJIIEKUWA PACTEHUU H
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, J1AOOPATOPUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUA NpeameTra «buosorus»
BBIICJICHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHUE OOYYArOIIMMUCS POCCUHCKON
IPAKJAHCKON HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITENbHOCTH
U CaMOOIPENENCHUI0, HaJIMyue MOTHBAlMM K OOy4yeHuio OuoJIOTHUH,
LEJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX I[EHHOCTEH M HCTOPUYECKUX TpaJuLUN pa3BUTHS OHOJIOTHMYECKOTO
3HAHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYarolMXCsl PyKOBOACTBOBAThCA B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
Ouonoruueckoro 00pa3oBaHUs, HAJIUYUE HKOJOTUYECKOTO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh 1I€JIM U CTPOUTD KUZHEHHBIE IJIaHBbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOECHMS YyueOHOro mnpeamera «buomorus»
JOJKHBI OTpa)kaThb TOTOBHOCTh U CITOCOOHOCTH O0YYarOIINXCsl pyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM II€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOIIeCTBa, pacIIUPEHUE >KU3HEHHOTO
OMbITA U OMbITA JESATEIbHOCTH B IMPOLIECCE Pea3allMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIBHOU IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOr0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBONOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh pOCCUICKOMN IPaKIaHCKON UJEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHUS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH NEpPEN]
Ponunoy, ropmoctm 3a cBOM Kpau, CBOK PoaumHy, CBOM S3BIK U KYJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIMOHATIBLHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOWIEHNE K MPUPOJHOMY HACIIECIUIO U MaMATHUKAM ITPUPOIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEW POCCUICKOTO HAPOJA;

OTBETCTBEHHOE OTHOIIECHHUE K CBOUM POJMUTENISIM, CO3/JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHUI;

5) ¢pusuueckoro BocnuTaHus, GopMHUpPOBAHHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIY YU

MOHMMAaHUE W peaJn3alus 3J0pOBOTO M 0OE€30MMacHOro obOpa3a >KU3HH
(3m0poBO€  TIMTaHHWE, COONIOJIEHWEe THUTHMEHUYCCKMX TIpaBUJI M HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATHUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYy, OCO3HAHHE [ICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;

FOTOBHOCTh K AKTHBHOW ACATEIBHOCTH TEXHOJOTMYECKOM W COIMATBLHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATDH TAKYIO 1€ TEIbHOCTD;

7) 3K0JIOTHYeCKOr0 BOCITUTAHUS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOAC KaK HCTOYHHUKY
JKU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphI: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUNA IS
OKPYKaroLIEH Cpebl;

OCO3HAHHUE II100aJILHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH ux

HAJIMYUE PA3BUTOTO KOJOTMUYECKOTO MBIILICHUS, YKOJIOTMYECKON KYIbTYPHI,
OIIbITa JEeSTeIbHOCTH AKOJIOTUYECKOM HaINpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IIO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUYECKOMN JIE€ATEIBHOCTH 3KOJIOTHUYECKOU
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHON MPAKTUKU, OCHOBAHHOTO Ha JUAjore
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;



COBEPLICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJBTYPbl KaK CPEACTBA
B3aMMOJICHCTBUS MEXKY JIFOAbMH U MIO3HAHUS MUPA;

MOHMMaHUE creuu(UuK OHOJIOTHMM KaK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KakK O €IUHCTBE IPHUPOJIbI, YEJIOBEKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHHU MpoOeM
COXpPAaHEHMS IPUPOJTHOIO PABHOBECHS,

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaUMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0yYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroUUe
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEHHE, OKCIEPUMEHT U ApPYTHX),
yHUBEpCalbHble Yy4yeOHbIE JeWcTBUS (IIO3HABATENbHBIE, KOMMYHUKATUBHbBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMATIBHOM KOMIETEHIIMHM OOYYalolIUXCsi, CIIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MUPOBO33pPEHYECKUE 3HAHUS U  yHUBEpCaIbHbIE YyueOHbIE JEHCTBUS B
MO3HABATEIBLHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBJaaaeHue YHHBeEpPCAJIbHBIMH YueOHbIMU NMO3HABaTeIbHbIMHU
NefiCTBUSIMM:

1) 6a30BbIe JJOrHYEeCKHe AeiCTBHA:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIu3UpOBaTh  MpodJemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIICIATh WX XapaKTEPHbIC MPU3HAKH, YCTAHABJIUBATH
CBSI3U C IPYTUMHU MOHSITUSMH);

OTPENIEIIATH EJH ACSITEIHLHOCTH, 3a/1aBasi IapaMeTPhbl U KPUTEPUU UX

MPUMEHSITh CXEMHO-MO/ICIbHBIC CpelncTBa ISt peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€l M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEYUH  pPa3HOTO  pOJa,  BBISIBJIECHHBIX B  Pa3IUYHBIX
WH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a UMEIOITUXCS
MaTepHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;



2) 6a30BbIe HCCIIe0BATEIbCKHE IeCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a7a4, IPUMEHECHUIO
Pa3IMYHBIX METOAOB MO3HAHMS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJIBI JACATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HUCTOYHHUKAX MH(POpMaLMU (TEKCTEe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPABOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh
MH(OPMAIUIO PA3TMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

OBJiaeHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMM /1€/iCTBUSIMU:

1) o0mmennme:

OCYUIIECTBJISITh KOMMYHHUKAILIMH BO BCeX chepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBINOJHEHUS IpeiaraéMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaTh HEBepOAJbHbIE CpEeACTBAa OOIIECHUS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYalUH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (HOpM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;

OpUHUMATh IeJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OBJiaieHne YHHBEPCATbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:



1) camoopranu3auusi:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pEIIeHNS B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIIATH
npo0IeMbl, CTaBUTh U (HOpMYyIUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITh IUUIaH pEIICHHUS TNpoOJieMbl C  y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HABBIKAMHM  IO3HABATEJIbHOM  pedJeKcMH KaKk  OCO3HaHUs
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX pE3ylbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIIEKCUU ISl OIEHKU CHUTYallud, BHIOOpA
BEPHOT'O PEILECHUS;

yMETh OIICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHMUIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NPU aHalu3e pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsATHE CeOsl M APYTHUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHaldu3e pe3yJbTaToB
NEeATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO IPYTUX HA OMINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl ocBoeHHs mHporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 11 yueoHoro npeamera «buoaorus»
Hay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IeWCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3jMUYHBIX y4EOHBIX CUTYalUsX, a TAKXKE B PEATbHBIX
’KU3HEHHBIX CUTyallUsX, CBSI3aHHBIX ¢ Ouosorued. B mporpamme npeameTHble
pe3yabTaThl MIPECTaBICHBI M0 TOaM O0yUYEeHHSI.



[IpenMeTHbIe pe3yabTaThl OCBOEHUsS ydueOHoro mpeamera «buomorus» ¢ 10
KJlacce TOJKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUs ECTECTBCHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHOW €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PCHHS, O BKJIAJE POCCUHUCKHUX U
3apyOeXHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
TPaMOTHOCTH YeJIOBEKa JIJISl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpBIBATh COJACPKAHHE OMOJOTMYECKUX TEPMHHOB WM TOHSTHIA
KU3Hb, KIETKa, OpPraHu3M, MeTa0oau3M (OOMEH BEIIECTB U TPEBpaIlCHHE
HHEPrUM), TOMEOCTa3 (CaMOpEryslts), ypOBHEBAs OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, I3MEHYHBOCTD, POCT H
pa3BUTHE;

YMEHHE BJaJIeTh METOIAMU HAYYHOI'O TIO3HAHMSI B OMOJIOTHUU: HAONIOACHHUE U
OINKCaHUE JKUBBIX CHUCTEM, IPOIECCOB M SBJICHUH, OpraHU3alus U IpPOBEICHHE
OMOJIOTHYECKOTO  DKCIEPUMEHTA,  BBIIABIKEHHWE  TUIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIH30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS DHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOT0 M HHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUS, HWHAMBUAYAJIBHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYIO0 I[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHbIC
MaTepuasbl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 nomorexa [0

https://m.eds00.ru/863e6870
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bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTMpEnaparax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMEH BEIECTB KT METAOOMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edso0o.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlaboparopHast BuGmorexa IOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEelIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3s Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK
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BUPYCHI

https://m.edso00.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII010TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexa [HOK
HACJIE€OCTBEHHOCTHU U U3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 Ipu3HaKoB. MoHOTHOpHIHOE bubmmorexa LHOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HapaneI OBaHUS bubmmorexa [JOK
a https://m.edso0o.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK
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MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
U3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBeHnnass "3MEHYMBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanui y 1po3ohuisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»
bubmuorexa [JOK
30 Penetinia seropexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6mmoreka [JOK
32 (Cenexuus kax Hayka i mpouece L https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKITUNA 1 bu6mmoreka [JOK
pacTEeHU U KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHoIorus Kak orpacib 1 bubnnorexka [JOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME
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