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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEeHUS O cielupuke
Ouonornu, €€ 3HAYEHWW B T[IO3HAHUM JKUBOM TMPUPOJbI U O0EcCrneYeHuun
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0TrUM 1AaET NPEACTABIEHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yUaIOIIUXCs CPEACTBAMU yU€OHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo pasziefnaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuaia ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIBHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMbIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ylibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUEOHBIX JEUCTBUM OOY4YalOMIMXCS 10 OCBOCHHMIO COJACpIKAHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHMM, CBA3aHHBIX C
(GbOopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[ToaTomy Hapsily ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOPUIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUN dYelOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYXKAIOWIIEW NPUPOJHON CpeJle, aHaIM3a BIMSHUS XO3SIMCTBEHHOU
NeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBIEHHOCTH YYeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIeUeHNUs YCIOBUHM JUISI pELICHHUS



OJTHOM M3 aKTyaJIbHbIX 3a]a4 IIKOJIBHOTO OMOJIOTMYECKOro 00pa30BaHMs, KOTOpas
npesanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCA CIOCOOHOCTH aanTHPOBATHCS K
WU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HAHUSA O >KUBOW MpPUpPOJE, €&
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHUS, [IEHHOCTHOTO OTHOIIECHMS K KUBOW IPHUPOJE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpEJHA3HAYCHUM Y4eOHOro IpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OHOJIOTUU.

Ot0op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3UIMH KyJIbTypocOOOpPa3HOTO MOAXOJa, B COOTBETCTBUU C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUecKol aesitenbHOocTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUMU
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOr0 00pa30BaHMS.

CTpykTypupoBaHHE cOAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJNIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«IBOIOIMS KUBOU MPUPOJBI», « IKOCUCTEMBI U MPUCYILUE UM 3aKOHOMEPHOCTHY.



Lens u3yuenuss ydueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJICHNE  OOyYaOMMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TNPHUOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JEHCTBUUA B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTimkenne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPAa3un U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3[VISIIOB, MACH M TMOAXOJOB K HM3YyUYCHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OILEHUBATDH SBJICHUS OKPY>KAIOIIETO
MHUpa KUBOM MPUPOJIbI HA OCHOBAHUM 3HAHUU U OMbITA, MOJYYEHHBIX ITPU U3YUCHUU
Omooruu;

dbopmupoBaHre Yy OOydYalOIMXCd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCIHUTaHUE YOEKIEHHOCTH B BO3MOKHOCTU TO3HAHUS YEIOBEKOM >KHUBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHHUS K HEM, COOTIOICHUS ITUYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEHEBHOM KU3HU JJIsI
OIICHKH TIOCJICICTBUIM CBOEH JESATEIbHOCTH 1O OTHOIIEHUIO K OKPY>KaoIIeH cpere,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oo6miero oopazoBaHusi yueOHbIN peaMeT «buoorusy,
n3ydaeMblii Ha 0a30BOM ypOBHE, SIBJIACTCS 00s3aTEIbHBIM YYECOHBIM MIPEIMETOM.

Jlist u3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo1bl MO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouosnoruu. Oinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEeMEHThL. Bosia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEeKynbl (TIepBUYHAs, BTOPWUYHAs, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — Onosornueckue Katanmm3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIHI
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otangus
(GhepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPUIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoennie u GpyHKIIMH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3auMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3HaKku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Monekynbl JIHK kak renetuueckuil ammapar, cucTema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nr30COMBI.  [loTyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHAPWH, TUIACTHIBL.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslidi 1eHTp kieTku. CTpoeHue aapa: sjepHas o0oyouKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel: «PactipeieieHue XUMAYECKUX SJIEMEHTOB B HEXKMBOU IIPUPOILY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr n cxembl: «llepuogudeckas TabauIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOEHUE >KMBOTHOW KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIBbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepUil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUEM.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIUM B IMOHUMAaHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dborocunTeza. DPdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BEIIECTB, BBIJICJICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popMmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura gyenoseka (BUY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpumiwms, peBepraza W  uHTerpaza. lIpodunaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunres», «Ctpoenue JHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. PazmHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasiue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aronTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, IOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie xeme3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SUIECKIETOK U crepMaTo30ounoB. OrmIog0oTBOPEHHE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BiusHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe U HenpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONUTAIOIINUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «J/leJeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHS TOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeTonapl TreHeTUKH (THOPUIOIOTUYECKH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuiHOe CKpelMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana o cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHue cuensieHns reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoOMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMocoMbl. ['OoMoraMeTHble W TeTeporameTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUVICHHBIX C MTOJIOM.

M3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAaYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBOCTBa MOAM(PUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBAa KOMOMHATHUBHOM
M3MEHYMBOCTUA. MyTaImoHHas U3MEHUYMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJIEJCTBEHHOM MpPeapacnoyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue H TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHNN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKast
OCHOBA», «3aKOH PACIICIIJIEHUS U €r0 IUTOT€HETUYECKasi OCHOBA», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelIMBaHusD», «Menosy, «B3auMoaecTBre aiebHbIX TEHOBY, «I eHeTHnUeCcKne
KapThl pacTeHUH, )KUBOTHBIX M 4eloBeKa», «['eHeTnka mosa», «3aKOHOMEPHOCTH
HAaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ ToJioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHasI ”3MEHYUBOCTHY.

O6opynoBanue: MoAeNU-aMIIUKa «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «JIpo3oduinay (Hopma, MyTaruu GOpMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTopHble M NpaKkTHYeCKHEe PadoOThI:

JlabopaTtopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka U IMpoLecC. 3apOXKACHUE CEJIEKIMU U JIOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKACHHUSI U MHOT000pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJEKIIMM pACTEHUMH U KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rubpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojay4yeHue
NOJITIONIOB. JIOCTHKEHNS CENEKIIMY PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpPHUs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnuupel U cxeMbl: Kapta «lleHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MBaHoBay,
«Ilomumnongus», «OO0bekTh OMOTEXHONOTHMY, «KileTouHble KyIbTypbl H
KJIOHUpOBaHHE», « KOHCTpyHpoBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CEJEKIMU PACTEHUN W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3AKCTBO, J1AOOPaTOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochblIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUM. OBOJIOLUOHHAA
Teopusi U €€ MecTo B OMoNoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTHUX HaYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B HaJCOHTOJIOIMYECKOH JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoacTso U paznuune (payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Ms SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKylIuMe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONPENECIEHHAS W3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupojae. MyTallMOHHbBIN
IpoLecC W KOMOMHATHBHasT M3MEHUYMBOCTb. llomynsnuoHHBIE BOJHBI M jApeiid
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopd03bl ¥ UIM0A AT TAIIUH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne OT HecleUHaTM3UpOBaHHbIX NpenkoB. IIporpeccupyromas
crienManu3anus. AfanTuBHas paaudanus.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTue opraHnueckoro Mupa Ha 3emiie», «3apoAbIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OopbObI 32
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsimum»,  «MyrannoHHas

U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus,
«/IBmKkymue cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «lIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opyioBaHUE: KOJUICKIIMS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoyuiekKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XpPOMOCOMY, BIIaXKHbIE Mpenaparsl «Pa3BuTre HACEKOMOTo», «Pa3BUTHE JIATYILIKI,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

JlaGoparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIOY.

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0JIEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4Hble TpPEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBI CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro Mupa Kak oOTpaxeHue 3Boiatound. OCHOBHbBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3In4Ks 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBmxyuiue cuibl (pakTopsl) anTponorene3a. HacneacTeeHHass '3BMEHUMBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenmoBek mnpsaMoxoasuuii, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3ymHblil. Haxoakum MCKOmaeMbIX OCTaTKOB, BPEMSI CYIIECTBOBAaHHS, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre pacbl. OCHOBHblE  OOJbIIME  pachkl:  €BPOIEOUHA
(eBpa3umiickasi), = HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepuKkaHckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMEe COTHEUHONM CHCTEMED», «Pa3BUTHE
opraHuyeckoro wmupa», «PactutenpHas kieTrka», <OKuMBOTHas  KJIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NaJICOHTOJIOTMYECKMX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, NMUTEKAHTPONA, HEaHJEPTAJIblia, KPOMAHBOHIIA), CJENKH WU
M300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOusia, ckpebna), TreoXpoHOJoruueckas TaOnuma, Kouiekuusa «Dopmbl
COXPaHHOCTH HCKOITAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PacTeHUU U
YKUBOTHBIX B KOJUICKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHl KaK HayKa. 3aJaud ¥ pa3aeibl SKOJOTHH. MeTOabl 3KOJIOTMYECKUX
UCCJIEIOBAHUI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skxonorudeckux (HakTOpOB:
abnotnyeckue, OWOTHMYECKHUE U AHTPOIOreHHbIE. JIEeHCTBUE SKOJOTMYECKHX
(GhaKTOpOB Ha OPTAaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buotnueckue ¢paktopbl. Buibl 6HOTHYECKUX B3aMMOICHCTBHIIM: KOHKYPEHIINS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. Ilapazutusm, kKoomepausi, MyTyalusM,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBUM 1751 CYIIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE MOKa3aTenu
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupbl u cxemsl: kapta «IIpupogusie 30HbI 3emuan», «Cpeasl oOUTaHUS
opranusmoBy», «®Poronepuonnsm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OHOIleHO3a: BUIOBaS,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMbl. [TumeBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHOMacca, MPOAYKIUS. OKOJIOTMYECKUE MHPAMMIIbL:



OPOAYKIIMH, YWCICHHOCTH, Ouomacchl. CBONCTBA SKOCHUCTEM: YCTOHYHMBOCTD,
camoperyJsinus, pa3sutie. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak QakTtop ycToWunBocTH dKocucTteM. CoxpaHCHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBeCME W oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOr€OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yTiaepo/a,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBedecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa YyCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
IPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JlocTH)eHUs: OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeiIas coctamistomias ounochepo,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
pPaIuOaKTUBHOTO 3arpsi3HeHus Ouocdepwry, «OOmas cTpykTypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus « Tunmudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, KoJuiekuuu «buoiienos», «Bpenurenu BaxxHeUImux
CEILCKOXO3SIICTBEHHBIX KYJILTYP», TepOapuu U KOJUICKIIUM PACTCHHUM U )KUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kaura
Poccuiickoii ®enepanun, H300paKEHHUS OXPaHSIEMBIX BHJIOB pACTCHUU U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
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 JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTaThl OCBOEHUS mpeaMeTra «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpoOsie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX IIPaB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUYECKOM ESITEIHHOCTH MPU CO3/IaHUH YUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHCHTOB MpPH OOCYXJICHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepea PoauHoi, ropaoctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO MU 3amure OTeuyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE AMOILUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
NUTaHuE, COOJIIOICHNE TUTUEHUYECKHUX MPAaBUII K HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE I1EHHOCTU TMPAaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE IEHHOCTH MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIecO00pa3HOE OTHOIIEHHUE K MPUPOJE KaK UICTOUHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILINX BPEI OKPYKAIOIIEW TPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHKUE S3BIKOBOM M YWTATENbCKOM KYJBTYpbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOmiecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOseM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIAHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECypCHble  IPOOJIEMbl  Pa3BUTHUS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OWOJOIMUYECKHX 3HAaHUH B LEJsIX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YE€HUH OMOJIOTHH;

MTOHMMAHUE CYHIHOCTH METOJOB ITO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCT M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromye GopMupoBaHue (GYHKIMOHAIBHON IPaMOTHOCTU U COLMAIBHOMN
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOrPaMMbl CPEIHETO OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPHU OCBOCHHMM 3HAHMN MNPUEMBI JIOTMYECKOTO MBILICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3ajJaBas NapamMeTpbl M KPUTEPUH HUX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYMI PA3HOTO pPOJAA, BBISIBICHHBIX B Pa3IUYHBIX HH(POPMAIMOHHBIX
VUCTOYHHKAX;



pa3pabaTrbhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
L[EJI5IM, OLICHUBATh PUCKH NIOCIIEIACTBUIN ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIE€ATENbHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTaluy, MPeoOpa3OBAHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPaBICHHbII TMOUCK MEepeHoca CPEeACTB M CHOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UpPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(GbOopMyIHUPOBATh 3aMPOCHl U MPUMEHSATH PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Omosornueckor WHGOPMAITUH, HEOOXOAUMOU ISl BBITOTHEHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopMaluK (CXeMbl, rpadUKy, TUaArpaMMbl, TAOTUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsiAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAaClO3HABaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEJIbHO BBINIOJHEHUS MpejIaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYaCTHHUKOB
JIAaJiora Win JTUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATBHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU yUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJIeHA KOJIJIEKTUBA;

NPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia ¥ KAXk/I0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBBHIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUIM M MBICIUTENbHBIX MPOLECCOB, HX pPE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npunsiTHe cedsl U APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUS ydueOHoro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
roMeocTas (caMOperyJysiiusi), YpOBHEBas OpraHM3alds JKHUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJibHas JOorMa MOJIEKYJsIpHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKCHUSI KyJIbTYpHBIX pacTteHuil H. . BaBunosa), onpenensts rpaHullbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
WCITIOJIb30BAHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHHUE JIeNIaTh BHIBObI
Ha OCHOBAHMH IMOJIYUYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHA BEIECTB W MPEBpAIICHHS DHEPTUU B KIIETKe, (HOTOCHHTE3a,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSITHS MPAKTHUYECKUX PEIICHU B MOBCEIHEBHOU
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOTHONM cpefe, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA Il PalMOHAIBHOIO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W IPaKTUYECKUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUSA U3
Pa3IMYHBIX UCTOUYHUKOB (CPEJCTBA MACCOBOM MHGOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAILIUIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE W PO OHMOJIOTHH B CHCTEME HAyIHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBCHHO-
HAyYHOW KapTUHBI MHpPAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATh COACPKaHUE OMOJIOTHUECKUX TEPMUHOB U TIOHSTHIA: BUI,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHos3, ouocdepa;



YMEHHE H3j1araTh OHOJOTHYECKHEe TeopuH (dBONMIOLMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMUCAHUE MUBBIX CUCTEM, IPOIIECCOB W SIBICHUM, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3b], BBISIBJICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHbIC MPU3HAKU CTPOEHUS OUOJOTHUUYECKUX
OOBEKTOB: BUJOB, TMOMNYJALHUA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHOca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB M SIBJICHUM, JJIS1 NPUHATHS MPAKTUYECKUX PELICHUHA B IOBCEIHEBHOMU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
IPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTHH JJIs1 pPALIMOHATILHOTO MPUPOI0IIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHWBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aTbHBIE  DKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MTOHATHUIHBIN armapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HanmenoBaHmue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
Kourpoubnbie | IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/lI1A1Z8RIE
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 https://m.edsoo.ru/L7K105N9Q
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7H5H
4 JKuzHenesaTenpHOCTh KIETKU 6 https://m.edsoo.ru/WA4T1HAX1L
P
3) ASMHOICHIE H HIANBIYAIbHOS 5 1 https://m.edso00.ru/BAM3D1Q40
pa3BUTHE OPraHU3MOB
H
6 ACICACTBEHHOCTD 1 HSMCHAHBOCTS 8 15 https://m.edso0.ru/K4Q4P3Z3Y
OpraHu3MOB
C .0
7 CACKIIA OPraftH3MOB. LICHOBGE 3 https://m.eds00.ru/G8F5Q0R3K
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/D40108L0S
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM JuaekTpoHHbIe (HU(pPOBHIE)
Ne i/m Kourpousbnbie | IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 DBOIOLIMOHHASL OMOJIOTUS 9 1 https://m.edsoo.ru/R6GOTOB2H
B
2 OGIHKHOBCIHE I PASBITHE JCHIIH 1a 9 0.5 https://m.edsoo.ru/Y9H2Q3P9A
3emie
3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 https://m.eds00.ru/QOF7W3Q4C
Coo6
4 OODIECTRA H AKONOTHHECIHE 9 htps://m.eds00.ru/Z3DIQ3V0S
CHUCTEMBI
3) PesepBHoe Bpemst 2 https://m.eds00.ru/POD3V1J6C
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

buosnorus B cucreme HayK

03.09.2026

https://m.edso0.ru/L3N5X6G2Y

MeToanl TO3HAHUS KHUBOM
npupozsl. [Ipakrnueckas
pabora Ne 1 «Mcnonb3oBanue
Pa3JIMYHBIX METOJIOB MPU
W3YYEHUU OMOJIOTHYECKHX
00BEKTOBY

0.5

10.09.2026

https://m.edso0.ru/J3G9X4D7E

buonornyeckne CHCTEMEL,
MPOLIECCHI U UX U3YUYEHHE

17.09.2026

https://m.edsoo.ru/P6 ASBW5C2X

XUMHYECKHH COCTaB KIETKH.
Boja n MuHepasbHbIe CONH

24.09.2026

https://m.edsoo.ru/H9K8AGCIF

benku. Coctas u cTpoeHue
0€eJIKOB

01.10.2026

https://m.edso00.ru/Q6J215K1]

depMeHThI — OMOJIOTHYECKHE
KaTaynuzaropsl. JlabopaTtopHast
pabota Ne 1 «M3yuyenue
KaTaJUTHYECKON aKTUBHOCTHU
bepMeHTOB (Ha mpumMepe
aMUJIa3bl WM KaTajaasbl)»

0.5

15.10.2026

https://m.eds00.ru/P8Q204TOF

VYraesoanl. JIumumsl

22.10.2026

https://m.eds00.ru/Q8Y8G5J1B



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B

HyxnennoBeie kuciotel. ATO

29.10.2026

https://m.edso0.ru/M1Q8NOY5C

Hcropus u meTonbl n3y4eHus
kieTku. Kierounas reopust

05.11.2026

https://m.edsoo.ru/AOPOE1L6Q

10

Knerka xak nenoctHas KuBas
cucrema

12.11.2026

https://m.edsoo.ru/I8B9Y9Z1N

11

CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnas padora
Neo 2 «3yuenue ctpoeHus
KJIETOK PacTEHUI, J)KUBOTHBIX,
rpuOOB U OaKTepuii oA
MHUKPOCKOIIOM Ha FOTOBBIX
MUKpoIpenaparax 1 ux
OTHCAHUE»

0.5

26.11.2026

https://m.edsoo.ru/USC3M3A10

12

OOMeEH BELIECTB WU
META00JIN3M

03.12.2026

https://m.edsoo.ru/W3W7F8M9B

13

doTocuHTE3. XEMOCHHTE3

10.12.2026

https://m.edsoo.ru/E1Z2R009B

14

DHepreTudeckuii oOMeH

17.12.2026

https://m.edso0.ru/H3D3Y6V0OH

15

JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTo3.
JlaGoparopHas pabota Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHUMKa KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

0.5

24.12.2026

https://m.edso0.ru/EOX7D6P5C



https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C

16

Buocunres 0enka. Peakuus
MaTPUYHOTO CHHTE3a

14.01.2027

https://m.edsoo.ru/E3R813D8J

17

Tpancnsus — OGHOCUHTE3
Oenka

21.01.2027

https://m.edsoo.ru/ESTON8W9IH

18

Hexnetounsie hopMbl KU3HU
— BUPYCHI

28.01.2027

https://m.edsoo.ru/J3B9G7A8B

19

®DopMBbl pa3MHOKEHUS
OpraHU3MOB

04.02.2027

https://m.edsoo.ru/P7EQV8V0S

20

Meiios

11.02.2027

https://m.edsoo.ru/V0OS8G3A6W

21

OO6pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK.
Ormno10TBOpEHHE.
JlaboparopHas pabota Ne 4
«M3ydeHune cTpoeHHsI MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»

0.5

25.02.2027

https://m.edsoo.ru/B5G7Q9N3B

22

I/IHI[I/IBI/II[yaJ'IBHOC Pa3sBUTHC
OpTraHnu3MOB

04.02.2027

https://m.edso0.ru/A8S8WIF2F

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
M3MEHUYHUBOCTHU

11.03.2027

https://m.edsoo.ru/E2A4C4G5I

24

3aKOHOMEPHOCTH
HACJICI0BAHUS TIPU3HAKOB.
MonorubpuaHoe
CKpEITUBaHNE

18.03.2027

https://m.eds00.ru/X0T3G9D4X



https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X

25

JuruOpuiHoe cKpenuBaHue.
3aKOH HE3aBHCUMOTO
HaCJICIOBaHMsI TPU3HAKOB

25.03.2027

https://m.edsoo.ru/UsSsM0QOT6M

26

CueruieHHOE HacJIe10BaHUe
npu3HakoB. JlaboparopHas
pabora Ne 5 «3yueHue
pPe3yJIbTaTOB MOHOTUOPUTHOTO
U IUTUOPUHOTO CKpPEIIMBAHUS
y Ip0o30(UITBl Ha TOTOBBIX
MUKpOIIpEnapaTax»»

0.5

01.04.2027

https://m.edso0.ru/B3F9A3Y 7K

27

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CIEIIJICHHBIX C
OJIOM

15.04.2027

https://m.edsoo.ru/F6T4C9V1Z

28

N3MeHUnBOCTSE.
Henacnencreennas
U3MEHYNBOCTh. JJabopaTopHast
pabota Ne 6. 3yuenue

Mo (PUKAITMOHHOM
M3MEHYUBOCTHU, IOCTPOEHUE
BapHallIOHHOTO psJa U
BApUALIMOHHON KPUBOM»

0.5

22.04.2027

https://m.edsoo.ru/SOLOX1U5X

29

Hacnencreennasa
W3MEHYMBOCTh. JITabopaTopHas
pabota Ne 7. «Ananus
MyTaluui y qpo3o¢puisl Ha
TOTOBBIX MHUKpOIIpEnapaTax»

0.5

29.04.2027

https://m.edso00.ru/X008Q8M6C

30

I'eneTuka uenoBeka

06.05.2027

https://m.edso0.ru/K9JOM1Y4N



https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N

PesepBHrIit ypok. O600IICHHE

31 o teMe «HaciencTBeHHOCTh U 1 13.05.2027 https://m.edsoo.ru/H2D5H9X4W
U3MEHUYUBOCTH OPraHM3MOBY R
Cenexuus Kak HayKa u

32 1 https://m.edsoo.ru/\W9F9POH3Y
nporece 20.05.2027 | P
Metoab! 1 OCTHKEHUS

33 5| 1 https://m.edsoo.ru/D2L0Y6L3S
CEJICKIINH PACTCHHI U 97 05.2027 ps://m.edsoo.ru
SKUBOTHBIX
b

34 HMOTEXHOTOTIL Ak OTpacity 1 https://m.edsoo.ru/Y9Q2W2U4V
MIPOU3BOJICTBA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

DBOIIOLINAA U METOEI €6
U3YYCHUS

03.09.2026

https://m.edso0.ru/T1A2H004W

Hcropus pazsurus
MIPEJICTABICHUA 00 YBOJTIOIINH

10.09.2026

https://m.edsoo.ru/K4X7N1R3K

MukposBontonus

17.09.2026

https://m.edsoo.ru/D2U6E3BOY

[Momynsius Kak 3JeMEeHTapHas
€/IMHUIIA BUJIA U YBOJIFOIHH.
Jlaboparopnas pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(OIOTHUECKOMY
KPUTEPHIOY

0.5

24.09.2026

https://m.edsoo.ru/O9U2M5L5H

JBHOKyILIHE CUIIBI
(31eMeHTapHbIE (HaKTOPHI)
IBOJTIOLIUH

01.10.2026

https://m.edsoo.ru/R9B8I6ASL

EctectBeHHbII 0TOOD U €ro
bopmbI

15.10.2026

https://m.edsoo.ru/H2R2B9K4P

Pe3ynbTaThl 3BOTIOLNN:
MPUCTIOCOOTIEHHOCTh
OpPTraHu3MOB U
BU000pa30BaHUE.
JlaGopatopHast paborta Ne 2
«Onucanne

0.5

22.10.2026

https://m.edsoo.ru/X2U8Z1K4N



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N

NpUCIOCOOICHHOCTH
opraHu3ma u €€
OTHOCHUTEJIBHOTO XapaKTePa»

Hanpasnenus u nmytu

8 https://m.edso0.ru/N3B0G3K9D
MaKpO3BOJIIOLIUI 29.10.2026 :

9 HeobpaTumocTs 3BOIIONNN 05.11.2026 https://m.edsoo.ru/Z7H7Q5R9J

10 Heropus ?T(HBHH Ha 3eme u https://m.edsoo.ru/K2G8W1Z2W
METO/IbI €€ N3YUEHUS 12.11.2026
['MIoTE3bI MPOUCXOIKIACHHUS

11 https://m.edsoo.ru/U604K7W7W
JKU3HU Ha 3eMiie 26.11.2026 = S00:I8
PaszButHe xu3nu Ha 3emie o

12 https://m.edso0.ru/K3B9Q0H4U
5paM U TIEPHOIAM 03.12.2026 | "V Q
OCHOBHBIE JTaIIBI BOIIOIUN
PACTHTEILHOTO M JKHBOTHOTO
mupa. [IpakTrnueckas padbora

1 ) https://m.eds00.ru/Q6E3C3W7X

3 Ne 1 «M3yuenne nuckomnaeMbix 05 10.12.2026 ps://m.eds00.1u/Q

OCTaTKOB PacTeHUH U
JKMBOTHBIX B KOJUIEKIIUSAX)
CoBpeMeHHas cuctema

14 https://m.edsoo.ru/G5T0A6UOG
OpPTraHUYECKOTO MHUpa 17.12.2026 :
DBOIOIHS YeJIOBEKA

15 https://m.edsoo.ru/M2G5Q6F5N
(asTpororenes) 24122026 | P 9
JBmxyiue cuibl ((hakTopsl)

16 https://m.edsoo0.ru/P1H5B7N2Y
AHTPOIIOreHE3a 14.01.2027 :
OCHOBHBIE CTaAUH DBOIIOLINH

17 https://m.edso0.ru/D2J2T6Z0L
yeJI0BeKa 21.01.2027 :



https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L

18

Yenoseueckue pacsl U
HIPUPOHBIE AN TaIH
YyesioBeKa

28.01.2027

https://m.edso0.ru/Y6J6 T6R3P

19

PesepBHeIit ypok. O600IICHHE
1o teMe «Bo3HUKHOBEHNE U
pa3BUTHE )KM3HU HA 3eMIIE»

04.02.2027

https://m.edsoo.ru/Z8H8D6M8B

20

DKoJorus Kak HayKa

11.02.2027

https://m.edsoo.ru/MW2W7M1Z8Y

21

Cpenpl oOuTaHus u
HKOJIOTHYECKUE PaKTOPHI

25.02.2027

https://m.edsoo.ru/A5Q4Z8V1L

22

AbuoTtndeckue (HaKTopsl.
JlaboparopHuas pabota Ne 3.
«Mopdornoruueckue
0COOEHHOCTH pacTeHU U3
pa3HBIX MECT OOUTAHUSI.
JlaGopaTtopHnast pabota No 4.
«BnusHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa

0.5

04.03.2027

https://m.edsoo.ru/F5M2L3R8S

23

buoTtnueckue paxkTopsl

11.03.2027

https://m.eds00.ru/Q9Z3R2Y0Z

24

DKOIOTrHYeCKHe
XapaKTEPUCTUKU TTOMYJISIIHH.
[IpakTuueckas pa6ora Ne 2
«IToacuét NI0THOCTH
MOMYJISIIUNA Pa3HBIX BUOB
pacTeHuin»

0.5

18.03.2027

https://m.edsoo.ru/H5J8R3N9P

25

Coo0miecTBa OpraHu3MoOB —
OHOILIEHO3

25.03.2027

https://m.edso0.ru/Z6J8HO0G8B



https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B

DKOJIOTUYECKHE CUCTEMBI

26 1 https://m.edsoo.ru/LAF7FOR2W
(3KOCHCTEMBI) 01.04.2027 : .
OcHOBHBbIE TIOKA3aTENN
HKOCUCTEMBI. DKOJIOTUYECKUE
27 1 https://m.eds00.ru/G3M3T9D20
nupamusl. CBOMCTBA 15.04.2027 : .
skocucteM. Cykneccus
2 1I https://m. TU/X9K1X9S6I
8 PUPOIHBIE SKOCUCTEMBI 1 99 04.2027 ps://m.eds00.ru/X9 9S6
29 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 1 99.04.2027 https://m.edsoo.ru/P5SD2A0F8T
30 buocepa — ri0babitas 1 https://m.eds00.ru/M6O1B3B6R
sKocucTeMa 3eMiln 06.05.2027 ReL0. '
3aKOHOMEPHOCTH
31 1 https://m.edso0.ru/G3X3B7G9A
CYIIECTBOBaHUS Ouochepbl 13.05.2027 s 200
UenoseuecTBo B Onochepe
2 1 https://m.edso0.ru/N2Q8H4U71
3 3emmn 20.05.2027 | "tpsim.edso0.liNZQ
Cocy1ecTBOBaHHE MPUPOABI U
33 1 https://m.edso0.ru/Y8Q8X900G
YeJI0BeUeCcTBa 27.05.2027 ps://m.edso0.1u/Y8Q
PesepBHblit ypok. O60011eHNE
34 TeMbl «CooO1iecTBa u 1 https://m.edsoo.ru/E6M1R5V2D
9KOJIOTHYECKHE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 34 5

I[TPOTPAMME



https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdhopmupoBaHHOCTH 3HAHUI O MECTE W POJIM OUOJIOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (opMupoBaHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa W HAY4YHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCHICKHX M 3apyOC)KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJIOTHH; (YHKIMOHAIHHOH TPAMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

VYMeHue packpblBaThb COJEpKaHUE OWOJIOTUYECKUX TEPMHUHOB MU
HOHATUI: )KU3HB, KJIETKa, OPraHUu3M; MeTab0a13M (0OMEH BEILECTB U
IIPEBpALEHUE SHEPruu), roMeocTas (caMOperyssuus), ypoBHEBas
OpraHMu3aIKs KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHUE (PEITPOIYKIIMS),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMenue  wu3narath ~ Ouosiornyeckue — Teopuu  (KJIETOYHas,
XpoMOCOMHasi, MyTanuonHas), 3akonbl (I'. Mengens, T. Moprana,
H.M. BaBwioBa) u ydeHus (0 ULEHTpaX MHOrooOpazus H
MPOUCXOXKACHUS  KyIbTypHbIX  pactenuid H.M.  Basuiosa),

ONpeACIATh 'PaHUIBI UX MPUMCHHUMOCTH K )KMUBBIM CUCTCMaM

YMeHne BialeTh METOJaMHU HAyYHOTO TIO3HAHUS B OHOJOTUH
(HaOro/IeHNe W OTMCAHUE JKUBBIX CHUCTEM, MPOLIECCOB U SBJICHHIA;
OpraHM3alsi ¢ TMPOBEJCHUE OWOIIOTUYECKOTO OSKCIIEPUMEHTA,
BBIJIBUKEHUE  THUINOTE3bl;  BBISBJICHUE  3aBUCUMOCTH  MEXAY
HCCIIeTyeMbIMU BEJIMYUHAMHU, OOBSICHCHHE MOJTYYEHHBIX
pe3ynbTaTOB, MCIHOJIB30BAHHBIX HAYYHBIX IIOHATHH, TEOpUH H
3aKOHOB; YMEHHUE [elaTh BbIBOJAbl HA OCHOBAaHUHU IMOJYYEHHBIX

pE3yJIBTaTOB)

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIENATh CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK
MPOKAPUOT U DYKAPUOT, OIHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOIIECCOB OOMEHa BEMIECTB U
MIPEBPAIICHHS] SHEPTUU B KIIETKE, (POTOCHHTE3a, TUIACTUICCKOTO M

SHEPTCTUUCCKOTO O6M€Ha, XCMOCHHTCE34a, MHUTO3a, Meﬁo3a,




OIINIOAOTBOPCHUA, PA3MHOKCHHA, HHAUBUAYAJIBHOTO  Pa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue MNpUMEHSTh TONydYeHHBbIC 3HAHUS IS OOBSICHCHHS
OMOJIOTMYECKUX MTPOLIECCOB U SIBJICHUM, JIJISl TPUHITHUS TPAKTUYECKUX
pelieHuii B TOBCEJAHEBHOM JKM3HM B 1LeNsiX oOecredyeHus
0€30MacCHOCTH CBOETO 370POBbSl M 3/10POBbS OKPYXAIOMIMX JIIOJACH,
COOJIIOIGHUST HOPM TPAaMOTHOIO TIOBEACHUS B  OKpYyXKaromei
NPUPOJHON cpeze; MOHMMaHHEe HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTHKEHUI COBPEMEHHOM OHOJOTrMM U OUMOTEXHOJOTHH JuIs

palrHOHAJIBHOI'O IIPUPOAOIIOJIIL30BAHUA

VYmenue pe€uiaTb 3JIEMEHTAPHBIC I'CHETUYCCKUC 3aJadd Ha MOHO- U
I[I/IFI/I6pI/I,I[HOG CKPCIIUMBAHUC, CHCIVICHHOC HACJICA0OBAHNC,; COCTABIIATDH
CXEMbI MOHOFI/I6pI/II[HOFO CKpCUIMBaHUA JJIs MMpeacCKasaHus

HACJICOJOBAaHUs IIPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE padoThI,
coOmonaTh mpaBwia npu padore ¢ y4eOHBIM W JaOOpaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHUECKH OLIEHUBATh U UHTEPIIPETUPOBATHh HH()OPMAIIHIO
OMOJIOTMYECKOTO  COAEp)KaHUS, BKJIIOYAIOUIYI0 IICEBJOHAYYHbIE
3HaHUS M3 pa3lnuyHbIX HCTOYHUKOB (CMMU, HayuyHO-momyispHble
MaTepuaibl); STUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEJOBaHUMN B

OMOJIOTHH, MEIUIINHE, OMOTEXHOIOTUU

10

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLICHMS,
0000mass  OMOJOrMYecKyl0  HMH(pOpMalMIO M3  HECKOJIbKUX
UCTOYHHUKOB, TPaMOTHO UCIIOJNb30BaTh TMOHATHMHBIM ammapar

OHnoIOruu

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero 001mero 00pa3oBaHus

ChopMupoBaHHOCTH 3HAHUH O MecTe W POJM OMOJIOTUU B CHCTEME
HAyyHOTO 3HAaHMS €CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHOM KAPTUHBI MHUPAa W HAyYHOTO

MHUPOBO33PEHHUS; O BKJIAJE POCCHICKMX M 3apyOeKHBIX YUEHBIX-




OUOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIMOHAIBHOH TPaMOTHOCTU

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHune packpbiBaTh COJACpKAHWE OUOJIOTHYECKUX TEPMUHOB WU
MOHSITHIA: BHI, TIOMYJISALUS, TCHO(OH I, YBOJIOLHUS, ABMKYIIIHE CHIIBI
(daxTopsr) IBOJTIOINH, MPUCTIOCOOICHHOCTD OpPTaHU3MOB,
BUJ000pa3oBaHue,  JKOJOTMYecKue  (akTopbl,  SKOCUCTEMA,
OPOJYIEHThI,  KOHCYMEHTBHI,  PEOYICHTHI, [ENd  NUTAHHS,

IKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, obrnochepa

YMeHue uznaratb OMOJIOTUIECKIE TEOPUH (IBOIOIIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs  HBOJIOLMH), 3aKOHBl H
3aKOHOMEpPHOCTH (3apojsieBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HarpasieHui u myred sBomtounu A.H. CeBepuoBa, yueHus
o Owuochepe B.M. Bepuaackoro), ompenensTb TpaHUIBl WX

MMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMeHne BiaAeTh METOJaMU HAYYHOTO TIO3HAHUS B OHOJOTUH
(HaOro/IeHNe W OINKCAHUE KUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM;
opraHu3aisi W TPOBEICHHE OHOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBUKEHUE  TUIOTE3bl;  BBISBICHUE  3aBUCUMOCTH  MEXAY
UCCIIeTyeMbIMU BEJIIMYUHAMHU, 00BSICHEHHE MOJTYYCHHBIX
pe3yibTaTOB, MCIOJIB30BAHHBIX HAy4YHBbIX [OHATHM, TEOpUH H
3aKOHOB; YMEHHUE JeJaTh BbIBOJAbl HAa OCHOBAaHUMU IOJYYEHHBIX

pe3yIbTaTOB)

YMeHue BBIJICNIATD CYILIECTBEHHBIE MIPU3HAKU CTPOCHUSA
OMoNOrMueckux OOBEKTOB: BHUIOB, TMOMYJSAIUI, MPOIYIIEHTOB,
KOHCYMEHTOB,  PEIyIICHTOB, OHOTE€OLIEHO30B U  JIKOCHUCTEM;
0COOEHHOCTH MPOLECCOB HaCJIeICTBEHHOM N3MEHUYHMBOCTH,
€CTECTBEHHOTO 0TOOpa, BHUA000pa30BaHUs, MPUCIOCOOIEHHOCTU
OpPraHU3MOB, JEHUCTBUS IKOJOTHUYECKUX (DAaKTOPOB HA OPTaHU3MBI,
MEepEeHoca BEIIECTB W IOTOKA SHEPrUM B JKOCHCTEMAX,
AHTPOIIOT€HHBIX HM3MEHEHU B JKOCHCTEMAx CBOEH MECTHOCTH,

KpYTroBOpOTa BCIICCTB U OMOTr€OXUMHUYCCKHX OUKJIOB B 61/100(1)epe

YMeHHe TNpUMEHSATh TIOJNY4YeHHBIE 3HaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOLIECCOB U SABJICHUM, ISl IPUHATHUS MPAKTHUYECKUX
pelieHnii B TOBCEAHEBHOM JKM3HM B IEIIX oOecredeHus
0€301acHOCTH CBOETO 37I0POBBSI U 3/10POBbS OKPYXKAIOIMINX JIFOJEH,
COONIONEHNSI HOPM TPaMOTHOTO TIOBEJICHHS B OKpYXKaromen

HpHpOI[HOﬁ cpeac; IMOHMMaHUC HCO6XO,Z[I/IMOCTI/I HUCIIOJIBb30BaHUA




JNOCTHDKEHUH ~ COBpeMEHHOW  OMOJOTMHM sl  PalUOHAIBHOTO

IIPUPOIONOJIB30BaHUS

YMeHue pemarb 3JeMeHTapHbIe OMOJIOTHYECKUE 3aauH, COCTABIIATh

CXEMBI IIEpEHOCA BELIECTB U DHEPIHH B SKOCUCTEMAX (LI€TIN TUTAHUS)

YMeHue BBIIONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PaboTHl,
cobmoaTh mpaBwia npu padore ¢ y4eOHBIM U JaOOpPATOPHBIM

obopyioBaHuEM

YMeHue KpUTHIECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(HOPMAITHIO
OMOJIOTMYECKOr0  COJAEPIKAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE
3HAaHUSA W3 pa3auuHbIX ucToyHUKOB (CMU, HaydHO-TOMyNsipHBIE
MaTepHalbl); paCCMaTPUBATH II100ATBHBIE SKOJIOTUYECKHUE TPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO

10

YMeHue co3aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOLIEHMS,
0000mass  OMoJOrMYeckyro  HH(pOpMalMIO M3 HECKOJBbKHX
HMCTOYHMKOB, TPaMOTHO HCIIOJIb30BaTh IOHATUWHBIA  ammapar

onoJioruu




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

buosnorns xak HayKa

11

buonoruss — Hayka o >xuBoil mpuposae. Ponp Ouonoruu B GopMHUpOBaHUU

COBPEMEHHOI Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

MGTOI[BI MMO3HAHHUS KUBOM IMPpUPOJAbI (Ha6J’IIOI[eHI/Ie, SKCIICPUMECHT, OIIMCaHHUC,
HU3MCPCHUC, KJ'IaCCI/I(bI/IKaI_II/IH, MOJCIUPOBAHUC, CTATHCTHYCCKAA o6pa60TKa

JTAHHBIX )

JKuBBIe cCTEeMBI B HX opraHnu3anusi

2.1

JKupble cucrempl (6MOCUCTEMBI) KaK IpeaMeT usydeHus ouonoruu. CBoiicTBa

OuocHucTeM U UX pazHooOpasue

2.2

ypOBHI/I OopraHu3anuu ouocucTeM: MOJ'IeKyJ'IHpHO'FCHCTquCKHﬁ, KHeTo‘IHHﬁ,

OpraHu3MEHHBIH, MOIMYJISIMOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOChepHBIN

XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUH COCTaB KIJICTKH. XHUMWUYECKHE DJIEMCHTEI: MaKpO3JICMCHTHI,
MHKPO3JICMEHTEI. B0)1a U MHUHCPAJTIBbHBIC BCHICCTBA. qDYHKHI/II/I BOAbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

3.2

benku. CoctaB u crpoeHue OenKkoB. AMHMHOKHUCIOTHI — MOHOMEpHI OEIKOB.
HeszameHuMble M 3aMEHUMBbIE AMHUHOKUCIOTHI. AMMHOKHUCIOTHBIM COCTaB.
YPOBHU CTPYKTYpbI O€IKOBOI MOJIEKYJIBI (IEpBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAs CTPYKTypa). XMMHUYEeCKHe cBoiicTBa OeikoB. buomormueckue
GyHKIIMN OEIKOB.

®epMeHTh — Onosiornyeckue katanuzaropbl. CTpoeHue (pepMeHTa: akKTUBHBIN
HeHTp, cyOctpaTtHas crneunpuyHoctb. Kodepmentsl. Buramunbsl. OTinuus

q)epMeHTOB OT HCOPTaHUYCCKUX KaTaJIn3aTOpPOB

3.3

VYraeBoabl: MOHOCaxapuas! (TII0K03a, prubo3a U 1e30KCUpr003a), Aucaxapu bl
(caxapo3a, 5aKkTo3a) M TOJHMCaxapuabl (Kpaxmaj, TJIUKOTeH, IeJUTI0N03a).
buonoruueckue GyHKIIUN YIIIEBOIOB.

Jiunuasl:  TPUTAHLEpHIBl, crepouibl, (ochomumuasl. ['uapodunbHO-
rusipooOHbIe cBOMCTBa. buonormueckue QyHkuu aunuaoB. CpaBHeHHE

Yrji€BOJd0B, OEJIKOB U JIMIMIUI0B KaK HCTOYHHUKOB DHEPTHUU




3.4

HyxnennoBbie xucnorel: JIHK wu PHK. Hykneotugsl — MoHOMEpBI
HYKJIeMHOBBIX KucioT. Ctpoenue u pynkuuu JJTHK. Ctpoenne un pynkumnu PHK.
AT®: crpoenue u GyHKITUN

3.5

[utonmorus — Hayka o kierke. Kiierounas reopusi. MeToabl H3ydeHUs KIETOK

3.6

Knerka kak nenoctHast xuBas cucrema. OOmie Npu3Haky KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHna, moJjiekyiasl JIHK kak renetumdeckuii ammapar, cucreMa

cuHTe3a OeJka

3.7

Tunsl KJIETOK: 3yKapruoTHYecKas U pokapuoTrueckas. OCOOEHHOCTH CTPOSHUS
MpoKapuoTHYeckor kieTku. Kierounas crteHka Oaktepuii. CtpoeHue
YKaApUOTUUECKOU KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIHHOM, KUBOTHOU WU

IpUOHOH KIIETKU

3.8

IToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAsl CTE€HKA, TNIMKOKAJIMKC, UX
¢ynkpn. [Tnazmarndeckas memOpana, e€ coicTBa U ¢pyHkuun. Lluronnasma u
e€ opranowapl. OmHOMEMOpaHHBIC OPraHOWIBI KIIETKH: SHAOIIa3MaTHYeCKas
cerb (OIIC), ammapar ['onbmxu, au3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJIETKM: MATOXOHJIpUH, TUIACTUIBI. [IpOoHCX0kKACHNE MUTOXOHIPUN U TIIACTHUL.
Buner mnactun. HemeMOpaHHBIE OpraHOMIBI KICTKH: PUOOCOMBI, KJIETOYHBIN

HCHTP, pCCHUYKHU, KT'YTUKH. CDYHKI_II/II/I OpraHonaoB KJICTKH. Bxirouenus

3.9

SAnpo — perynstopHslii LeHTp kieTku. CTpoeHue sjpa: sifepHas 000J0uKa,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

H(HSHCI[GSITGHBHOCTL KJICTKHN

4.1

OOMeH BelecTB, UM METa0oIu3M. AcCCUMIIALMS (TUIaCTUYECKUl OOMEH) U
JUCCUMUIIALIUS (9HEPreTHYecKuii 0OMeH) — JIBe CTOPOHBI €IMHOI0 Ipolecca
metabonu3ma. Tumnsl oOMeHa BellecTB: aBTOTPO(dHBIN U rerepoTpodHsIil. Ponb

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIETKE

4.2

®orocunrtes. CBeToBas 1 TeMHOBas (pas3wl porocunrtesa. Peakiu potocunTesa.
D¢ dexkTuBHOCTH HOTOCHHTE3a. 3HaUeHHE (DOTOCHUHTE3A IS )KM3HU Ha 3emiie.
Bnustnue ycnoBuit cpenbl Ha (OTOCHHTE3 U CIOCOOBI TIOBBIIICHHUS €r0
MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3HpYIIIUe OakTepuu. 3HAYCHHE XEMOCHHTe3a IS

JKU3HU Ha 3eMiie

4.3

OHnepreruyeckuii oOMeH B KieTke. PaciieruieHue BelecTB, BBIJAENIECHHE U
aKKyMYyJIUPDOBaHHME SHEPrUM B KIETKE. OTambl 3HEPreTUYecKoro oOMeHa.
['mukonus. bpoxenne u ero Buasl. KucinopogHoe OKUCIEHHUE, WIH KIETOYHOE

nbixaHue. PPEeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa




4.4

Peaknun  marpuunHoro cuHTe3a. [eHermueckas wuHpopmanus u JHK.
Peanuzanus remernueckoil mHPpOpMauM B KieTKe. [ eHeTHYeCKUid KOJ U €ro
cBoricTBa. Tpanckpumnmus — Matpudnbiii cuaTe3 PHK. Tpancisaius — buocunres

oenka. KogupoBanne aMiuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e Oenka

4.5

Hexkinerounsie hopmbl xku3HU — BUpPYCHl. McTopus otkpeitus BupycoB (J.H.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HEIEATEIbHOCTH BHPYCOB.
Bakrepruodaru. bonesnu pacreHui, >XKHBOTHBIX W YEIIOBEKA, BBHI3bIBACMBIC
BUpycamu. Bupyc ummynonepumra yenoseka (BUY) — Bozoyaurens CITN da.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM

Pasmuoxenne n HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KrneTouHslii mWKI, WM XKU3HEHHBIA MWK Kietku. MuTepdaza u MuTo3.
[Tpoueccel, mpoTekatonue B uHTepdasze. Pemnukanus — peakuuss MaTpUIHOTO
cunte3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL
JuniouaHbpli W TaIJIOWAHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XpOMAaTHIBI.
[{uTOIOrMYECKHE OCHOBBI PAa3MHOXKEHHS M HWHIWBUAYAJIbHOTO PA3BUTHUSA
OpraHU3MOB.

Henenune knetkn — muto3. Craaun mutosa. Ilpoueccsl, nmpoucxoasmue Ha

pa3HBIX CTAAUSAX MUTO3a. bBHOJOTrMYECKHII CMBICII MUTO3a

5.2

@®opmbl pa3MHOKEHHsI OPraHU3MOB: Oecriosioe u mosioBoe. Buipl Gecronoro
PAaSMHOXCHUA: JOCJIICHUC HAJABOC, ITOYKOBAHHWC OAHO- W MHOI'OKJICTOYHBLIX,
CIIopooOpa3oBaHue, BETeTaTHBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIINU

5.3

[TonoBoe pasMHOXKEHHE, €r0 OTIAUUYUS OT OECIOI0ro.
Meito3. Cramgum wmeiiosa. IIponeccsl, mpoucxopsimue Ha cTagusx MeHosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. brosnornuecknii cmbicn u

3HaYeHNe Meno3a

5.4

["ameTorenes — mporecc 00pa3oBaHus MMOJIOBBIX KIETOK Y )KUBOTHBIX. [1010BBIE
JKCJIE3bl: CCMCHHUKU U SSUYHUKU. O6pa30BaHI/IC " pa3sBUTHUC ITOJIOBBIX KJIECTOK —
ramer (criepMaTo30U/I, SHIIEKIIeTKa) — CiepMaToreHes u oorenes. OcobeHHocTu

CTPOCHUA SIAIEKIETOK U CIICpMAaTO30U10B. OHJ'IOI[OTBOpCHI/IC. HapTeHoreHez

5.5

WnauBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(sMOpuorenes). Dtarbl SMOPUOHAIBHOTO Pa3BUTHS y TTO3BOHOYHBIX )KUBOTHBIX:
npoOienHue, racTpyssius, opranorenes. [loctamOpuonansHoe pazBute. TUIlbl
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsIMOe, HenmpsiMoe (JIMYMHOYHOE). BrusiHue
Cpelibl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHbIE

YPOZCTBA.




Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOI'O DPACTEHUS: CTPOEHUE

CCMCHH, CTalUN PASBUTHUA

HaCJIGI[CTBCHHOCTb U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpenmer n 3anauu resetuky. Mictopus pa3zBuTHs FeHETUKH. BKI1a poCCUNCKUX
U 3apyOeKHBIX YYEHBIX B Ppa3BUTHE TCHETUKU. MeTOJsl T'eHETUKU
(ruOpHI0IOTUYECKUH,  IIUTOI€HETUUYECKUH, MOJIEKYJIAPHO-TE€HETHUECKUl).
OcHoBHbIE FeHETHYECKHE NOHATHUS. [ eHeTUYeCKast CHUMBOJIMKA, HCIIOJIb3yeMasi B

CcXeMax CKpellUBaHUN

6.2

3aKOHOMEPHOCTU HAcCJIeI0BaHUs MPU3HAKOB, yCTaHOBJIEHHbIe I'. Mennenem.
MoHorubpuaHoe CKpeuBaHue. 3aKOH €IUHO00pa3us TUOPUIOB IEPBOTO
nokosieHus. IlpaBwiio noMuHMpOBaHMs. 3aKOH pacILEIUIEHUs IPU3HAKOB.
['unoresa yncroTel ramert. [1oiHOE ¥ HENMOJIHOE JOMUHHUPOBAHUE.

JuruOpunHoe ckpemrMBanye. 3aKOH HE3aBUCHMOTO HACJIEIOBAHMS TPU3HAKOB.
LluToreHeTHYeCcKue OCHOBBI JUTMOPUAHOTO CKPEUIMBAHUA. AHAIM3UPYIOLICE
cKkpemuBaHue. lcronb3oBaHHE — aHAJIM3HUPYIOIIETO  CKPELIUBAHUSA  JUIS

OIIPCACIICHUS I'CHOTHIIA ocobu

6.3

CuenneHHoe HacienoBaHue rnpusHakoB. Padora T. Moprana no cuenjieHHOMY
HaclleIoBaHUIO TeHOB. HapymieHue cuerieHUMss TeHOB B pe3yibTare
KpPOCCHUHIoBepa. XpOMOCOMHAas TEOpHsl HACIEJCTBEHHOCTU. | eHeTnyeckue
KapThl.

I'enetnka mosa. XpoOMOCOMHOE ONpeAeiIeHUE Moya. AyTOCOMBI U IIOJIOBBIE
XpoMocoMbl. ['oMoramMeTHele U rereporamMeTHble opraHusmel. HacnenoBanue

IMMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

6.4

HM3MeHunBoCTh. Buabl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACJEJICTBEHHAs.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEPUCTUKA
MOAU(PUKAIIMOHHOW HM3MEHYMBOCTH. BapualMoHHBIA psii ¥ BapualluOHHAas
kpuBad. Hopma peakumu npusHaka. KoJMuecTBEHHbIE W Kay€CTBEHHBIE

IMMPU3HAKH U UX HOPpMaA PCaKIUU. CsoiicTBa MOI[I/I(I)I/IKaI_II/IOHHOI\/'I HU3MCHYHUBOCTU

6.5

HacnencrBeHHas, wid TEHOTHIMYECKAs, W3MEHUYHMBOCThL. KoMOuHaTHBHAs
U3MEHUYUBOCTh. Mei03 W MOJOBOM mporecc — OCHOBA KOMOMHATUBHOMN
W3MEHYUBOCTU. MyTallMOHHAs W3MEHYHBOCTh. Kiaccudukamuss MyTaiuii:
TE€HHbIE XpPOMOCOMHBIE, T€HOMHBIE. HacToTa M MpUYKMHBI MyTaluid. MyTareHHble
(dakTophl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACIEICTBEHHOW W3MEHUYHMBOCTU

H.N. BasuioBa

6.6

I'enetuka denmoBeka. Kapuorun denoBeka. OCHOBHBIE METOJBI TE€HETHKHU
YeJnoBeKa: TE€HEAIOTMYECKHH, OJIM3HEIIOBBIIA, LIUTOT€HETUYECKHU,

OMOXMMUYECKUH, MOJEKyJIspHO-TeHeTHueckuil. CoBpeMEeHHOE OmpeseeHe




TCHOTHUIIA: TIOJTHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIUPOBAHUC, B TOM YHCJIC C
nomoinpbio [I1[P-ananu3a. HaciencTBeHHBIe 3a00JIeBaHHUS YCIOBEKA: T'CHHBIC
0oJie3HH, 00JIE3HU C HACIICICTBEHHON MPEAPACIIOI0KEHHOCTHI0, XPOMOCOMHBIE
6ose3an. ComMaTHyecKue M Te€HEpaTHBHBIC MyTaluu. [IpUHIMIBI 310pOBOTO
06pa3a KHN3HHU, OJUArHOCTHUKH, HpO(I)I/IJIaKTI/IKI/I N JICYCHUsA T'CHCTHUYCCKHUX
0one3Hel. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIUIIMHCKOM TEHETHMKH B TPEAOTBPAIICHUHM U JICUEHWH TEeHETUYECKHX

3a00JIeBaHUH YeIOBEKa

CGJ'IGKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenexkuus Kak Hayka W TIpolecc. 3apoKICHHE CEeNEKIMH U JTOMECTHKAI[HS.
Yyenne H.U. BaBuioBa o0 1ieHTpax MNPOUCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTphl mpoucx 0k IeHHs JOMAIIHUX KUBOTHBIX. CopT,

10po/ia, IITaMM

7.2

CoBpemMeHHbIE METO/IbI celeKIuu. MaccoBbli U MHAMBUAYAJIbHbBII OTOOpHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OneHKa 3KkcTepbepa. bimskopoacTBeHHOE
cKpelBaHue — UHOpuIuHr. Yucras auHus. CKpelMBaHUE YUCTBIX JIMHUM.
['eTepo3uc, unu rubpuanas cuina. HepoacTBeHHOE CKpelBaHUE — ayTOPUAMHT.
Otpanénnas rubpuausanuss U e€ ycnexu. VCKycCTBEHHBI MyTareHe3 u
MIOJIy4EHHUE IOJMILUIONAOB. JIOCTHMKEHUSI CENIEKIMM PACTEHUM, »XKUBOTHBIX W

MHUKPOOPIraHHU3MOB

7.3

buorexHomoruss Kak OTpacib NPOU3BOJACTBA. ['€HHAs WHXKEHEpHs. OTambl
co3manust pexkomOunantHo JIHK u TpancreHneix opranuzmoB. Kietounas
uHxkeHepus. Kierounele KyiabTypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHUE
pactenuii. KiioHMpoBaHWE BBICOKOMPOIYKTHUBHBIX CEIbCKOXO35MCTBEHHBIX
OpraHM3MoOB. DKoJIoTHYecKue W 3tudeckue mnpodinembl. [MO — renermuecku

MO,Z[I/I(i)I/II_[I/IpOBaHHBIC OpTraHHU3MbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

3BOJIIOI_[I/IOHHa$I TCOpHUA U e€ MecTO B OMOJIOTHH.
CBuzeTenbCcTBa OBOJJIIOIINH. ITaneoHTOIOTMYECKHE: IOCIC10BAaTCIIBHOCTD
MOSIBJIGHUS BUJAOB B MaJ€OHTOJOTMYECKOM JICTOIIUCH, TICPEXOIHBIC (bOpMBI.

buoreorpaguueckue: cxonctBo M paznuuue ¢ayH U QIOp MaTEpUKOB U




OCTPOBOB. DMOPHOJOTHYECKHE: CXOJICTBA U Pa3IWyUs SMOPHOHOB pa3HBIX
BUJIOB  MO3BOHOYHBIX. CpaBHHUTEIIbHO-aHATOMUYECKHUE:  T'OMOJIOTHYHEIE,
aHAJIOTUYHBIE,  PYIUMEHTApHbIE  OpraHbl, aTaBU3Mbl.  MOJEKYJISIPHO-
OMOXMMHYECKHE: CXOJCTBO MEXAHHM3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX

MeTaboIMUECKUX MyTell Y BceX OpraHu3MoB

1.2

OpomounonHass teopus Y. JlapBuna. Ilpeanocbulki BO3HUKHOBEHUSA
JnapBUHHU3MA. J[BIKYIME CWIIBI DBOJIONMU BHIOB o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE npu OTPAaHUYCHHOCTH pecypcos, HeonpenenEHHas

M3MEHYMBOCTb, 00pb0a 3a CyIIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckast teopus 3Boiouuud (CTD) M OCHOBHBIE €€ IOJOXKEHHUS.

Muxkposostorus. [lomynsanus kak eIMHUIA BUAA U IBOIIOLUN

14

JBwxyue cuibl ((PakTopbl) 3BOIIOLMUM BHJIOB B NpHUpoae. MyTallMOHHBIH
nporecc 1 KOMOMHATHBHAS M3MEHYHBOCTH. [lOMyNISMOHHBIE BOJIHBI M Apeid
reHoB. M3omsanus u murpauus. EcrectBeHHbIi 0TOOp — HanpaBisitoLuii Gakrop
sBoIFOIU. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3ynbTaT H3Bojionuu. Ilpumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M UAHOAIANTALINH.

Bun wu  BupmooOpaszoBanme. Kpurepum  Buma.  OcHoBHble  (HOPMBI

BHI000pa30BaHus: reorpaduueckoe, SIKOIOTrHIecKoe

1.5

Maxkpossomtorusi.  Dopmbl  IBOMOLMU:  QUIIETHYECKasl, JIUBEPreHTHas,

KOHBEPIreHTHAA, Mapajjic/ibHasd. H606paTI/IMOCTB OBOJIOIINHA

Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

2.1

JloHay4yHBI€ MPENCTABICHUA O 3apOXKICHHUM KU3HU. HayyHble ruUnoTe3sl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M mHaHcnepMus. XuMHUYecKas
IBOJIIOLMSL. OKCHEPUMEHTAIbHOE IOATBEP)KIECHUE XHMHMUYECKOM 3BOJIOLUU.
HavanpHbie aTanel Ouonornyeckoi apomtonuu. ['unoreza PHK-mupa. Ilepssie

KJIICTKHU 1 UX 3BOJIIOIMA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emie mo spam U nepuojgaM. Karapxeil. Apxelickas u
npotepo3oiickas 3pbl. [lameosoiickas spa W e€ TEpHOIbl: KeMOPUHCKHIA,
OPJIOBUKCKHW, CHIIYPUHCKUN, JE€BOHCKHUM, KaMEHHOYTOJbHBIMA, IEPMCKHUM.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3oiickas »3pa © €€ TNepuoJpl: MaJCOreHOBBIN, HEOTE€HOBBIMH,
AHTPONOT€HOBBIN. XapaKTEPUCTHKA KIMMaTa W TEOJIOTHUYECKUX IMPOIECCOB.

OCHOBHBIE 3TaIIBI 9BOJJIIOLIUU PACTUTCIIBHOTO U JKUBOTHOT'O MHpPaA. ApOMOp(I)O3LI




y pacTeHuil U >kuBOTHBIX. [losiBJIeHME, paclBET M BHIMUPAHHUE TPYII KUBBIX

OpraHu3MoOB

2.3

Cucrema OpraHM4yecKoro Mupa Kak oOTpaxkeHue »3Boiarouuu. OCHOBHBIE

CUCTEMATHUYCCKUC I'PYIIIIBI OPTraHU3MOB

2.4

DBOJIIOLIMS YETIOBEKa. AHTPOIMOJIOTHSl KaKk Hayka. Pa3BuTue mpeicTaBlieHUN O
MPOUCXOXKACHUM uejoBeKka. MeTonbl u3ydeHusi aHtpornoreHe3a. CxXoicTBa u
pasnuuus 4eJIoBeKa M )KMBOTHBIX. CHCTEMaTHYECKOE TIOJIOKEHHUE YeTIOBEKA.

JBmxymiue cuitbl (hakTophl) aHTpororenes3a. HaciiencTBeHHast U3SMEHYUBOCTD U
ecTecTBeHHbIH 0oTOOp. OOmecTBeHHBI 00pa3 >KM3HU, M3TOTOBJIECHUE OPYIUi

TPY/a, MBILIJICHUE, PEUYb

2.5

OcHOBHBIE CTaANM U BETBH JBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBeK
ymenblid, Yenoek mnpsamMoxonsaumii, Yenoek HeaHaepraibCkuii, YemoBek
pa3yMHbIii. Haxo/lki MCKOMIaeMbIX OCTAHKOB, BPEMsI CYIIIECTBOBAHUS, 00JIaCTh

pacnpocTpaHeHus, 00bEM FOJOBHOT'O MO3ra, 00pa3 KHU3HU, OPYAHS

2.6

Yenoeueckue packl. OCHOBHBIE OOJIBIINE packl: €BporieonHas (€Bpa3uiickas),
HErpo-aBCTpaJiouiHas  (9KBaTOpUajbHas),  MOHIOJIOMAHAs  (A3MATCKO-
amMepHuKaHckast). UepTbl NPUCIIOCOOIEHHOCTH NpeACTaBUTENEH YeI0BEeYeCKUX
pac K YyCIoBUAM cyuiecTBoBaHus. EaumHCTBO denoBeueckux pac. Kpuruka

pacusmMa

OpranusMsl 1 OKpyXarouias cpeaa

3.1

OKojorus Kak Hayka. 3aJladd ¥ pa3felibl DKOJIOTHHA. MeToIbl SKOJIOTHYECKUX
uccienoBaHuil.  Dxosornyeckoe — MupoBo33peHue.  Cpeasl  oOuTaHus

OpraHu3MoOB: BOJHAsA, HA3EMHO-BO3AyIIIHAA, ITIOUYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonorndyeckue (akropel. Knaccudukanus 5KoIOru4eckux — (GakTOpoB:
abuoTuyeckre, OMOTMYECKHME M aHTpONOreHHble. JlelcTBHE HKOIOrMUYECKUX

(akTOpOB HA OPraHU3MBbI

3.3

AbuoTtnueckue (hakTopel: CBET, TeMIIEpaTypa, BIaKHOCTb. DOTOMEPUOIU3M.
[IpucnocoOnenust OpraHu3MoOB K JIEHCTBUIO aOMOTHYECKHX (aKTOPOB.

buonorunueckue PUTMBI

3.4

buotnueckue ¢axtopsl. Buabl 6MoTHUECKHX B3aMMOAEHCTBHM: KOHKYPEHIIUS,
XHUIIHAYECTBO, MapasuTH3M, MYTyalu3M, KOMMEHCAJIU3M (HaxJ1eOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAIU3M, HEWUTpaiau3M. 3HaueHHe OHUOTHYECKHUX

BSaHMOHeﬁCTBHﬁ JJid CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6H.[CCTBaX




3.5

OKOJIOTHYECKHE XapaKTCPUCTUKHU MOITYyJIAINH. OcHOBHEBIE IIOKa3aTecIn
HnomyJjdanuuu: 4YucCJICHHOCTb, INIOTHOCTb, POXKAACMOCTb, CMCPTHOCTL, MPUPOCT,

MuUrpamnus. [[I/IHaMI/IKa YHCJICHHOCTHU MOITYJIALHNHU U eé peryjsinus

COO6H_I€CTB3 1 3KOJIOTHYECKUEC CUCTEMBI

4.1

CooOmiectBo opranu3mMoB — OuorneHo3. CTpyKTypbl OWOIIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muieBas). Buabl-momuHantel. CBsi3u B

onoleHo3e

4.2

Okosnorudeckue cucrembl (3kocucteMsl). [lonsitue 00 skocucteme U
ouoreoreHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOJIYIICHTEHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemlecTB U IMOTOK DJHEPrUH B
skocucteme. Tpodudeckue (MUAMIEBBIC) YPOBHU 3KOCHCTEMBI. [TumieBbie 1ienu u
cetu. OCHOBHbIE T[IOKa3aTeNd  JKOCHUCTEMBI: OHoOMacca, MPOIYKIUS.
DKOJOTUYECKUE MUPAMHUIBI: TPOAYKIIMH, YUCICHHOCTH, Onomacchl. CBOWMCTBA

OKOCHCTEM: YCTOﬁqHBOCTB, caMoperyjanusa, pa3BuTuc. CYKLIGCCI/IH

4.3

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOTO MU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (aktop ycroiumBocTu dkocucteM. CoxpaHeHUe

OMOJIOTUUECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaiackoro o Ouocdepe. I'paHuIlbl, cocTaB M CTPYKTypa
ouocdepsl. XKusoe BemecTBo U ero ¢yHkuuu. OcobeHHocTu O6uochepsl Kak
rio0anpHOM 3KocucTeMbl. JlMHamMHueckoe paBHOBECHE M OOpaTHasl CBS3b B
o6uocdepe. KpyroBopoTsl BelecTB U OMOT€OXMMHUYECKUE IUKIBI 3JEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHochepbl. OCHOBHBIC OMOMBI CYIIIH

4.5

UYenoseuectBo B Ouochepe 3emin. AHTpOIIOTeHHbIE U3MEHEHHUsT B Ouocdepe.
I'mobGanpHBIE HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa palNMOHAILHOTO VYIPABICHUS MPUPOJAHBIMH pecypcaMH M HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OMOJIOTUHU U OoXpaHa mMprUpOabI




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iecTBo «M3marenbcTBo
«ITpocsenienue»

* buonorus, 11 xnacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue /Ilon pen. [laceunuka B.B., AkuronepHoe o6mectBo «M31arenscTBo

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

https://m.edsoo.ru/863d449a

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://m.edsoo.ru/863d449a



