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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTpE/ENeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COICpX)aHUS Y4eOHOro MpeaMera
«buonorusi»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jeil, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOLIUX HENSIX U
NPUHILIMIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPETHETO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM IMOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacopeleleHue 1o pa3iejiaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuasia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEeNbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmporpamme 1o OuOJNIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpeIMETHbIM U MpPEIMETHBIM pe3yibTaraM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATEeIbHOCTH/YU4eOHbIX JEeUCTBUN OOyYarolmUXCcs IO OCBOCHMIO COJIEPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
POCMATPUBACTCS HAIMPAaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALUN JIMYHOCTH, SKOJIOTHUYECKOTr0 MBIIICHUS, IPEICTABICHUI O 3I0pOBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaToMy Hapsmy ¢ u3ydeHHEeM OOIIEeOMOIOTHUECKUX TEOpPUH, a TaKKe 3HAHUU O
CTPOCHHH KMBBIX CUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OWOJIOTHH YJEICHO BHHMAaHHE HCIIOH30BAHHIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAAHBIX 33/a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS IKOJIOTHYECKU
1€JecCO00pa3HOro MOBEICHUS B OKpY)KaroUleld MNpUPOJHOM cpele, aHaiu3a
BJIMSTHUSL XO3SHUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U



UCKYCCTBEHHBIX SKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHOM HAIIPaBICHHOCTH
yuebHoro npeamera «buosorus» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECIIeUeHHUs
YCIOBUH VISl pEIICHUs] OJJHOM U3 aKTyalbHBIX 3ajau IMKOJIHHOTO OHOJOTHYEeCKOrO
oOpa3oBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJalTUPOBAThCA K M3MEHEHHSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIUpsieT U 000OLIaeT 3HAHUS O XKUBOWU MpHUpoie, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd W HBOJIOIUHU, CO3JAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KHU3HHU, SKOJOTMYECKOr0 MBIIUIEHUS, LIEHHOCTHOTO OTHOILIEHUS K KUBOH MPHUPOJE
U YEJIOBEKY.

Bonbioe 3nHaueHrne OMOIOTUSI UMEET TAKXKE JJIsl PEUICHHS] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLHMAIM3ALUU
oOyuaromuxcs. M3ydenne Ouonsorun odecnednBaeT ycioBHs il (HOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX ©  HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBbl, CIIOCOOCTBYET WMHTErpalud OMOJIOTMYECKUX 3HAHUU C
NPEICTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduun. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IMpeaMeTa
«buonorus» cocraBUJIM OCHOBY JJi ONPEIENICHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAHMs, IMPEICTAaBICHHOIO B MPOrpaMMe II0
OHnoNIOTHN.

Ot60p coxaepkanus yyeOHOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJAXO0Jd, B COOTBETCTBUM C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHWUA M YMEHHs, 3HAaYUMbIE IS
dopMupoBaHus OOmIEeH KyJbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TNPAKTUUYECKOW AesTeabHOCTH. Oco0oe MeCTO B ATOM CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPHIE CIyKaT OCHOBOM st POpMHUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpyKTypupOBaHUE COJAEpKaHUd Y4YeOHOro MaTepuayia B MHporpamme Io
OMOJNIOTMM OCYIIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKATeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl



HAay4yHOro mo3HaHusm», «Kietka kak Ouonoruueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOT000Opa3ve OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOU NPUPOJB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTHY.

[lenr m3yuenus yuyeOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOMN
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCITOJIB30BaTh 3TU 3HAHMS I TPAMOTHBIX JCHCTBUH B OTHOLIEHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIUX OCHOBOM
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJIaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3alliy, BBIIAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYaAJbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHaIM3a JAaHHBIX O MYyTAX PAa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH M MOAXOAOB K H3YYEHHUIO JKUBBIX CHUCTEM
pPa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydaronmmxcss oOmeil KyJIbTypbl, (YHKIIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbBITA, MOJYYECHHBIX MpPHU
M3y4YeHUH OMOJIOTHH;

dbopMmupoBaHue Yy OOy4YalOIIMXCd YMEHHMA WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOH JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI YEJIOBEKOM KHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEl, COOIIOICHUST A TUUECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHW B TIOBCETHEBHOM YKM3HU JJIS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», m3zyuaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



Jlst m3ydenust Ononoruv Ha 6a30BOM YPOBHE CPETHETO 0011Iero 0Opa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOM KapTUHBI MHDA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IIpeAMET u3ydeHus: ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKU ), OMoCEepHBIi.

JdeMoHCTpaum:

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. Boia 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 MOJEKynbl (TIEpBUYHAS, BTOPWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3atopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

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

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

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenue u pynkuuu JJHK. Ctpoenne u gpynkunu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moiyiekysbl JIHK kak reneruueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
IM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000JouKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdleMoHCcTpaum:

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

Huarpammel:  «PacnpeneneHue XUMHUYECKHX DJIIEMEHTOB B HEXHUBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciorsl. JJHK», «CtpoeHue mMosexybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIIETKN», «CTpOEHHE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyIOBaHHUE I IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl UK KaTalla3bl)y.

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
TUCCUMWIAIMA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YJHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OaKkTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonns. bpoxenue u ero Buubl. KuciopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsuus — GnocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacTteHuii, >XUBOTHBIX M YEJIOBEKa, BHI3HIBAEMbIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpUIIHs, peBepraza W WHTerpaza.  [Ipodumaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. . UBanoBckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbIM 1nukin Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KieTouHbli 1UKJ, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOKEHHS W  WHIAUMBUIYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U 1mojoBoe. Buabl 6ecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. Ilpouecchl, MpOUCXOAIINE HA CTagusX MeKo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHuE M Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMATOre€HE3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTaHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuit», «Jlenenne xknetku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMaTo30u/1bl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-aliUInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHnume muTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsurtus resetuku. Poies nuronorun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTUsA. [ eHeTnYeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMAX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctotel ramer. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka nosa. XpoMOCOMHOE OMpeeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMOCOMBI. ['oMoramMeTrHeie W rereporaMeTHble oOpraHusMbl. HacnenoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranOHHbIN P M BapUallMOHHAS KPUBAS.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HaCIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKU, MPODUIAKTUKH U JICUCHUS] TEHETUUECKIX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«IluTonornyeckre  OCHOBBI  JTUTHOPUAHOTO  CKPEIIUBAHUSY, «Meio3»,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MuKpompemnapaTr «Jpo3zodpuna» (HOopma, MyTauuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TtpaHcrennsix opranuszmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckne W dTtudeckue  mnpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoncTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «PadoTel akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHbBIE PACTEHUS.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa »BomonMU. [lameoHToNOrMYecKkne: MOCIEI0BATENbHOCTh
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3UUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
JapBUHU3MA. JIBWOKyIIME CWIBI J3BOJIOUMM BHUIOB 1O JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoosBostorus. [lomymsiius kak eAMHUIA BUA U DBOJIOIIHH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3onsims 1 MUrpausi.

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBomonud. DopMmbl
€CTEeCTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysibTaT ABoOJOIUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBononusi. PopMbl  IBOMIONUHU:  (UIIETUYECKAs, JIUBEpreHTHas,
KOHBEPTeHTHAs, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLNH.

[IpoucxoxieHre OT HeCHeNHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyrommas
crieruanu3anys. AJanTuBHAs paguarus.



JlemoHcTpanuu:

[Toptpersl: K. Jlunnen, K. b. Jlamapk, Y. [dapsun, B. O. KoBasneBckui,
K.M.bap, 3. I'ekkens, ®. Mromnep, A. H. CeBepuios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KHBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Uauoamantanum», «OOmas aereHepanus,
«/IBmKkymne cunbl 3BomoIun», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BumpooOpazoBaHue», « IKOJIOTUUECKOE BHI000PA3OBAHHEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHUS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXHble npenaparbl «Pa3BuTue Hacekomoro», «Pa3Burtue
JATYIIKWY, MUKporpenapat «/lpo3zopuna» (Hopma, MyTauuu (HOpMbl KPbUIbEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JSHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble Trumoresst
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTAIBHOE TOATBEPKICHNE XUMUUECKOW IBOIOIMA. HavanmbHbie 3Tamnsb
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxen. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

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

KaiiHo3omckass »3pa u €€ TMepuoAbl: IMAJIECOTCHOBBIA, HEOICHOBBIN,
AHTPONOTE€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrnyecKux IporueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa Kak OTpakeHHE 3BotoUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YenoBek nOpsaMOXonsiini, YenoBek HeaHAEpTAIbCKUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBATOpUalIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsi: @. Penm, JI. Ilactep, A. U. Onapun, C. Mwmep, I'. IOpn,
Y.1lapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHUYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U YEJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPONa, HEaHJEpPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOr0 MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3ajaui U pa3feibl KOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckne (aktopel. Kiaccuduxanus sxonornueckux ¢GaKkTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBbL. Bubt OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPIraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas paborta Ne 3. «Mopdonoruyeckne ocCOOEHHOCTH pacTeHUH U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ IK0JIOrH4YeCKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTHI, peAyleHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIMU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢GyHkuuu. OcobeHHOCTH Onochephl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTpONOreHHbIE U3MEHEHUSI B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYHMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHMsI BO3/IyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ounochepry, «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii d3ddexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas xuura Poccuiickoit ®enepanun, n300pakeHHs OXpaHSEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarOIIMMHUCS TPOTpaMM  CpeaHero  obmiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buosorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIPENENICHHUI0, HaJu4yhe MOTHMBaUMM K OOy4YeHHI0  OHOJIOruw,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJCTBOBAThCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHBIC TITAHBbI.

JIndHOCTHBIE pE3ynbTaThl OCBOCHUS IpeaMera «bruonorus» JOCTUraroTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEHM IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCJEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBLHBIX U MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUA K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxnEHHOCTh, TOTOBHOCTh K CIY>KeHHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H

TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



NOHMMAaHHE SMOIMOHAIBHOTO BO3/IEHCTBUS KUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BoOCHUTAHMS, (POPMHUPOBAHUA KYJLTYPHI 30POBbSI H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

NOHMMaHHWE U pealu3alus 3J0pOBOro U 0e30macHoro obpasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO 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 TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYIA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3IMYHbIM cepam MnpodhecCUOHATBHOU JIeATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

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

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIICHHE K NPHUPOJAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHE TI00ATBHOTO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIMpaBJICHHBIX HA COXpPaHEHHE pPAaBHOBECUS B DKOCHUCTEMax, OXPaHy BHUIIOB,
AKOCHUCTEM, OrOochephl);



AKTMBHOE HENPUATHE JEHUCTBUM, IPHUHOCIIIMX BpEX  OKPYKAIOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOTO 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEJUIIMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIBIO MOJYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiIbTaThl OCBOCHHs ydeOHOTO mpeamera «buomorusy
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIHMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MpOlLiecC,
CUCTE€Ma, HayYHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJleHWe, M3MEpPeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Yy4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PErYJISITUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (YyHKIMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCs, CIOCOOHOCTh
oOyyaromuxcs MCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYSCKHE 3HAHUS W  YHUBEpPCAIbHbIC Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeTtanpenMeTHbIE PE3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIEeTo
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBeEpPCATbHbIMH Y4eOHbIMU NMo3HABaTEeJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TIPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEPHbBIE MPU3HAKH, YCTAaHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIpENCNATh 1ETU JSATCTLHOCTH, 3a7aBas TapaMeTpbl W KPUTEPHH UX
JTIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pPaccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSTh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWH B M3y4YaeMbIX OMOJOTHYECKHX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHMS,

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIAJI€Th HAYYHOU TEPMUHOIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHHs, HaXOAUTh apryMEHThl Uil J0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM nuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBaTh 3aMPOCH U MPUMEHSITh PA3TMYHBIE METOJBI MPU TOWCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMaNbHYIO  (QOpMy  IpeICTaBIICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) o0menme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy UM METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOMmHUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS MpoOJEM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATEIIBHYIO NEATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IMIUPOKOH SPYyAULUMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENbHON  pedieKkCMM KaK  OCO3HaHUSs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTMBBI M apPryMEHTBhl JPYTHX IIPU aHajau3e pe3yJbTaToB

NEATEIbHOCTH;
3) npuHsTHE Ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIHX HA OIIHOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALIUU U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYyallUsSX, a TAKXKE B pPEATbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTaBICHBI [0 ToJAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» 6 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIK OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHUpa U HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
XKU3Hb, KJIETKa, OpraHu3M, Meraboiu3M (OOMEH BELIEeCTB M INpeBpallcHHE
DHEPTUH), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBAasT OpraHU3aIlsl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHKS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBJICHHI, OpPraHU3alMsl U MPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSCHEHHUE MOIYYEHHBIX



pE3yNbTATOB, MCHOJb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIIECTB M MPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJIyYEHHbIE 3HAHUS AJI1 OOBSICHEHHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJIb30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBaHUs AJIs MpeicKa3aHUsl HAcIEeJOBaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO I[ICEBJOHAYYHbIE 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3[1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE M YCTHbIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(DOHA, SBOIIONMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYLEHTH, KOHCYMEHTHI, PEAYLEHTHI, IeMd MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, uepengoBaHusi TiaBHBIX HaIlpaBlIEHUWA WU
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBICHUI, OpraHu3aius U MNpOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyUYCHHbIE 3HAHUS ISl OOBSACHEHHS OMOJIOTHUYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOLUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTIO MOBEJICHUS B OKPY’KaIOIIEH
IPUPOHON cpene, TMOHUMAaHUE HEOOXOIWMOCTH WCIOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OpATOpPHBIE M MpakTUYecKHe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMALINU, HAYYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ass 6MOIOTHYECKYI0 UHPOPMAIIUIO W3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoaunuecTBO 4acoB

Ne dueKkTpoHHbIE (LM (POBbLIE)
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Kounrposabhubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
bu6nmoreka [IOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa LHOK
P . https://m.edsoo.ru/7f41c292
. bu6mmoreka [IOK
X 1
3 MMHYECKHM COCTaB U CTPOCHUE KIIETKH 8 https://m.edso0.ru/7f41c292
bubnnoreka IIOK
4 HKHSHEASATEILHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢c292
5 PazmHoOXeHME 1 MHIUBUAYAIBHOE PA3BUTHE 5 1 bubmuoteka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
bubmmoreka [IOK
H 1.
6 acJIeICTBEHHOCTh M M3MEHYMBOCTh OPTraHU3MOB 8 5 https://m.edsoo.ru/7f41c292
bu6mmoteka [IOK
7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU 3 https://m.edsoo.ru/7f41¢c292
bu6mmoteka [IOK
8 P 1
SSEPBHOE BpeMi https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KITACC

KoanuecTBo 4acoB

Ne JuekTpoHHbIe (HU(pPOBHIE)
HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl Konrpoabnbsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoTshI
bu6nmoreka [IOK
1 | 9somonnornas bronorus o ! https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
2 B .
O3HHKHOBEHHE U PAa3BUTHE KU3HU HA 3eMJIe 9 0.5 https://m.edsoo.ru/7fA1ec7A
bubnnoreka IIOK
1
3 Oprasusmel i OKpy»aiomas cpenia > https://m.edsoo.ru/7f41cc74
bubnnoreka IIOK
4
Coo011ecTBa M 3KOJIOTHUSCKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

ChopMUpOBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HayYHOW KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O BKJIA/IC POCCUNCKHUX
1 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH; (YHKIIMOHATHLHOMN

I'PaMOTHOCTH Y€JIOBCKaA JJId PCHICHUA ) KU3HCHHBIX 3a/la4

YMeHue packpbiBaTh COAEpkKAHHE OMOIOTHYECKUX TEPMHHOB M TMOHSTHM:
KU3Hb, KJIETKA, OpraHu3M; MeTadosin3M (0OOMEH BEIIEeCTB M IPEBpalllCHHE
SHEPTHUH), TOMEOCTa3 (camMoperysslus), ypOBHEBas OPTraHHU3allUds KUBBIX
CUCTEM, CaMOBOCHpOM3BeIeHUE  (PEMpoIyKIus), HACIEICTBEHHOCTb,

HU3MCHYMBOCTDb, POCT U PA3BHUTHUC

YMeHue wuznaraTb OHONOTHYECKHE TeopuH (KJIETOYHAas, XPOMOCOMHas,
MytanuoHHas), 3akonbl (I. Mengens, T. Moprana, H.I1. BaBunoBa) u
yuyeHHss (0 LEHTpaX MHOTo00pa3usi M TPOUCXOKICHHUS KYIbTYPHBIX
pacrennit H.M. BaBuioBa), ompenensiTb IpaHULbl UX NPUMEHUMOCTU K

JKHUBBIM CUCTCEMaM

YMmenue BJIaACTb MCTOAAMHU HAYYHOTI'O IIO3HAHUA B Ouosoruu (Ha6JHOI[eHI/Ie
U OIHMCAaHHUEC JKHUBBIX CHCTCM, IPOLCCCOB U HBJ’IGHHﬁ; opraHu3anusa u
IIPOBCACHUC OHOJIOrTYECKOT0 OKCIICPUMCHTA, BBIIBUKCHHUEC THUIIOTC3bI;
BBIABJIICHUC 3aBUCHUMOCTU MCKAY UCCICAYEMbBIMH BCIMYNHAMU, 00BsICHEHHE
NOJIYUYCHHBIX PE3YJIbTATOB, HUCIIOJIb30BAHHBIX HAaYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n

3daKOHOB; YMCHUC ACJIATh BBIBOJAbI HA OCHOBAHUU IOJYUYCHHBIX pe3y.]'H>TaTOB)

YMeHue BbIIENATh CYIECTBEHHBIE IPU3HAKN BUPYCOB, KJIETOK IPOKAapHOT U
9YKapHOT, OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH
MpolLeccoB OOMEHa BEIIeCTB U MPEBpPALEHUS DJHEPrMH B KIETKE,
(doToCHHTE3a, IIACTUYECKOIO M JHEPreTHMYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO33a, M€EHO03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHMS, WHIUBUAYAIbHOIO

pa3BUTHA OpraHu3Ma (OHTOI'€HE3)

YMeHue NpUMEHATh MOJy4YeHHBbIC 3HAHUS I OOBSICHEHUS! OMOJOTHYECKHUX
MPOLIECCOB W SIBICHWM, I NPUHATHS NPAKTUYECKUX PEIICHHA B
MOBCEIHEBHOM JKHM3HM B LeIIX oOecHeueHus Oe30IIaCHOCTH CBOETO

3A0POBBA U 3J0POBbS OKPYIKAOIIUX Hmﬂeﬁ, CO6J'IIO,[[CHI/IH HOPpM I'paMOTHOT'O




MOBEICHUS B OKPYXKAIOIICH MPUPOTHON Cpefie; MOHUMaHHEe HEOOXOIMMOCTH
WCIIOJIb30BAHUS JIOCTHIKEHUH COBPEMEHHON OHOJIOTMM M OMOTEXHOJIOTUU

JJIA palliOHAJIbHOI'O IIPUPOAOIIOJJIb30BaAHUSA

YMmenue peuiaTth OSJICMCHTAPHBIC TCHCTHUYCCKHUEC 3aJladid Ha MOHO- H
I[I/IFI/I6pI/II[HO€ CKp€IIMBAaHUE, CHCIUICHHOC HAaCJICAOBaHUEC, COCTaBJIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpC€HIIMBAaHUA OJId IPEACKA3aHUA HACICOOBAHHA

IIPU3HAKOB y OpPraHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHbIE M MPAaKTHYECKHue paboThl, cOOII0AATh

npaBuja mpu padoTe ¢ y4eOHBIM U J1a00paTOpHBIM 000pYIOBAHUEM

10

11 KIIACC

YMeHne KpUTHYECKH OLIEHWBAaTh W HHTEPIPETHPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO COJIEPYKAHMS, BKJIIOYAIOUIYIO TICEBJOHAYYHBIC 3HAHUS W3
paznuuHbiX ucTo4HMKOB (CMMU, Hay4yHO-TIONMyNSpHBIE MaTepHallbl);
ATHUYECKHE aCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OMOJOTHH, MEIUIIUHE,

OMOTEXHOIOTUH

YMeHue co3naBath COOCTBEHHBIC NHCHMECHHBIE M YCTHBIC COOOIICHUS,
0000mas OWoNOrHUecKyr0o WH(POPMAIMI0O W3 HECKOJBKUX HCTOYHHUKOB,

I'paMOTHO HCIIOJIB30BATH TMOHATHHHBINA alrapar ouoaoruu

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeILHOI MPOrpaMMbl CPeTHET0 00IIEro 00pa30BaHuUsI

ChopMupoBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MUPa U HAYYHOTO MUPOBO33PEHUS; O BKJIA/I€ POCCUNCKHUX
1 3apyO€KHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTUHU; (QYHKIIMOHATBHON

T'paMOTHOCTH YCJIIOBCKA IJId PCHICHUS )KU3HCHHBIX 3a1a4

YMeHue pacKkphIBaTh COJACPKAHWE OMOIOTHYCCKHX TEPMHHOB M TOHSITHU:
BUJ, TOMYJSAIUS, TeHO(OHI, HBONIOLHUSA, MABIKYIIME CUIBI ((PaKTOpHI)
SBOJIIOIUH, MIPHUCTIOCOOTICHHOCTh OpTraHHU3MOB, BUJI000pa3oBaHue,
IKOJIOTHYECKHE  (PaKTOpPhI, 3KOCHCTEMA, MPOJIYICHTHI, KOHCYMEHTBI,
pPEIyIEHTHI, IENMW IHUTaHWs, SKOJOTHYECKas TNHpaMua, OHOTeoIeHO3,

ounochepa

YMeHue wusznarath OHOJOTHYECKHE TeopuH (dBONMIOIMOHHAS Teopus Y.
JlapBuHA, CUHTETHYECKAas TEOpHUs SBOJIOIHH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactBa K.M. bapa, uepenoBanust riaBHbIX HampaBlieHUN
nu mnyrei osBomonmu A.H. CesepuoBa, yuenmss o Owochepe B.U.

BepHa,Z[CKOFO), OnpeaAC/IATb TI'paHUIBl WX HOPHUMCEHUMOCTH K JKHUBBIM




cucreMmam

VYMmenune BJIaACTh MECTOAAMU HAYYHOI'O IIO3HAHUS B OuoJorun (Ha6J'IIO,I[eHI/I€
U OIHMCAHHUC JKHUBBIX CHCTCM, IPOLCCCOB U SIBJIGHI/If/'I; opranu3anvsa u
IIPOBCACHUC OHOJIOrIYECKOI0 OKCIICPUMCHTA, BbIIBUKCHHUEC THUIIOTC3bI,
BBIBJICHUE 3aBUCHUMOCTHU MEXAY HUCCICAYEMBIMH BCIWMYNHAMU, 00BsACHEHNE
IIOJIYUYCHHBIX PE3YIbTAaTOB, MCIIOJIB30BAHHBIX HAaYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n

3aKOHOB; YMCHUC ACJIATh BBIBOJbI HA OCHOBAHWU IMOJTYYCHHBIX pe3y.HBTaTOB)

YMeHHe BBIICTATH CYIIECTBEHHBIE NPU3HAKK CTPOCHHUS OMOIOTMYECKHX
O00BEKTOB: BHUJIOB, MOIYJSALUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYLECHTOB,
OMOreolIeHO30B M HKOCUCTEM; OCOOCHHOCTH IPOLIECCOB HACIEICTBEHHOM
U3MEHUYUBOCTH, €CTECTBEHHOT' O orbopa, BU000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, ICHWCTBUS DKOJIOTMYECKHX (PaKTOPOB Ha
OpraHu3Mbl, IEPEHOCAa BEIIECTB M IOTOKA JHEPIUH B SKOCHUCTEMaX,
AHTPOIIOTEHHBIX U3MEHEHUH B 9KOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTa

BEILIECTB U OMOTCOXUMHUYCCKUX ITUKIIOB B OHocdepe

YMeHue NpUMEeHATh MOJyuYeHHBbIE 3HAHUS JJIs O0BSACHEHUSI OMOJOTHYECKHUX
MPOLIECCOB M SABJICHHUM, JUIS NPHHATHS MPAKTHYECKHX PEIICHHH B
MOBCEJHEBHOM JKHM3HHM B IeIdX oOecreueHus Oe30I1aCHOCTH CBOETO
3JI0POBBS U 3JI0POBbS OKPYKAIOIIUX JIFOJICH, COOJIIOICHUSI HOPM IPaMOTHOTO
MOBEJICHHSI B OKPYKAIOLICH MPUPOIHON Cpejie; MOHMMaHuEe HE0OX0AUMOCTH
WCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHON OMONOTHU ISl PAllMOHATBHOTO

MIPUPOIONOIB30BAHUS

VYMmenue peuaTh 3JICMCHTAPHBIC OHOJIOrYECKHUE 3aaa4u, COCTaBJIAATh CXEMBI

MepeHoca BEIEeCTB U SHEPTUH B SKOCUCTEMaX (LIeTTH MUTAHU)

YMeHue BBIIOTHATH Ja00OpaTOpHbIE U MpPaKTHUYECKHE padoOThl, COONIOAATH

IpaBwIa nIpu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000pyAOBaHUEM

YMeHue KpUTHUECKH OIEHMBaThb M WHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTMYECKOI0 COJEp)KAaHUS, BKJIIOYAIONIYIO MICEBJIOHAYYHbIE 3HAHUS W3
pa3nuuHbIX UcTOYHMKOB (CMU, HayyHO-HOMYJSpHBIE MaTepHallbl);
paccMaTpuBaTh TI00AIbHBIE AKOJOTMYECKUE IPOOJIEMBI COBPEMEHHOCTH,

(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UITUIO
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YMeHue co3znaBath COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS,
0000m1ast Ouonornyeckyro HMHPOPMAIHMIO W3 HECKOJBKHX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrmapar OunoJIorun




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

buonorus kak Hayka

11

buomoruss — nHayka o >kuBOil mnpupome. Pomp Ouonormu B (GOpMHPOBAHUU

COBpEMEHHOM HayuyHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

3.1

MeToapl 1MMO3HaHUS KUBOW MPHUPOABI (HAONIOEHUE, DSKCIEPUMEHT, OIHUCaHHe,

HU3MEPCHHUC, KJ'IaCCI/I(bI/IKaHI/ISI, MOACIIMPOBAHUE, CTATUCTUYCCKAsA 06pa60TI<a I[aHHBIX)
’KuBble cucTeMBbl U X OopraHu3anus

XKusble cucrembl (6MOCHCTEMBI) Kak IpeaMeT u3ydeHus Ouonoruu. CBOHCTBa
OMOCHCTEM M UX pazHooOpasue

VYpoBHM oOpraHu3anuy OMOCHCTEM: MOJIEKYJIIPHO-TEHETHUYECKUH, KJIETOYHBIH,
OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN
XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUH  COCTaB  KIETKA. XHMMHYECKHE DJIEMEHTBI:  MaKpOd3JIEMEHTHI,

MHKPO3JICMCHTEI. BOI[a N MHUHCPAJIbHBIC BCIICCTBA. CDYHKIII/II/I BOABI 1 MUHCPAJIBbHBIX

BCIICCTB B KIICTKC. HOI[,Z[CP)K&HI/IG OCMOTHYECKOI'0 OajaHca

3.2

3.3

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTBI — MOHOMEpBHI OEJIKOB.
He3ameHuMble M 3aMEHMMbIE AMUHOKHCIOTHL. AMUHOKHCIOTHBIA COCTaB. YPOBHH
CTPYKTYypbl ~ O€nKOBOH  MojeKkynbl (MepBUYHAs, BTOpPUYHAs, TpEeTUYHAs U
YeTBEpTUYHAsI CTPYKTypa). XHMHUYEcKue cBoicTBa OenkoB. buonorunueckue
(GyHKIIMHN OEIKOB.

depMeHThI — Ouosoruueckue karanuzaropsl. CtpoeHue pepMeHTa: akTUBHBIN IIEHTD,
cyoctparHas cneunpuyHocts. Kodepmentsl. Butamunel. Otnnuns pepMeHTOB OT

HCOPTraHNYCCKUX KaTaIn3aTOpOB

VYraeBoasl: MoOHOcaxapuabl (TJIIOKO3a, pub03a M Je30KCHpu003a), arcaxapujabl
(caxapo3a, JakTo3a) U MoOJUcaxapunbl (Kpaxmay, TJHUKOTEH, IeJIII0JI03a).
Bronornveckne GyHKINU YTIIE€BOIOB.

Jlunuael: Tpurnunepuabl, crepousisl, dochomunuasl. ['mapodmisHo-rHIpOdOOHBIE
cBoiictBa. buonmornueckue ¢GyHkuun aunuaoB. CpaBHEHHE YIJIEBOJIOB, OCIKOB H

JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxnennosbeie kucnotsr: JIHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX

kucnot. Ctpoenue u ¢pynkiuu J{HK. Crpoenne u pynkuuu PHK. AT®: ctpoenue u
byHKIIUN

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpHL. Mertoasl HU3YyUCHUS KIICTOK




3.6

Knerka kak menmoctHas »xuBas cuctema. OOmiye NpH3HAKH KIETOK: 3aMKHYTas
HapyxHas MmemOpana, mosnekynbl JJHK kak renernyeckuii anmapat, cucTeMa CHHTE3a

Oeka

3.7

3.8

Tunel KJIETOK: syKaproTHuYecKas W mpokapuothyeckas. OCOOEHHOCTH CTPOCHHUS
MpOKapuoTHUecKor  kimeTku.  Kmerounas  crenka  Oakrepuil.  CtpoeHHe
AYKapUOTHYECKOU KIETKH. OCHOBHBIC OTJINYUS PACTUTEIHHOM, )KUBOTHON U TPpUOHOI

KIJIICTKHU

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJICTOYHASI CTEHKA, TTTIMKOKATMKC, UX (DYHKIIHU.
[Tna3marndeckas memOpana, e€ cBoiictBa u GyHKIMH. [{uTorurasma u e€ opraHoupl.
OnHoMeMOpaHHbBIE OpPraHOWIBI KJIETKH: 3HAoIuiazMaruyeckas cerb (OIIC), ammapar
lombmxu, nu3ocombl. [loayaBTOHOMHBIE OPraHOMIbBl  KJIETKA: MHUTOXOHIPHH,
mactuabl.  [IporcxoxkaeHue  MUTOXOHAPUM W IIacTUA. Buabl  1UiacTum.
HememOpaHHBIE OpraHoupl KIIETKH: PHOOCOMBI, KJICTOYHBIA IICHTP, PECHHYKH,

JKTYTUKH. CDYHKI_II/II/I OpraHoua0B KJICTKH. Bxarouenus

3.9

SAnpo — perynsatopHblii 1eHTp KieTku. CTpoeHue dnpa: sjepHas 0001104Ka,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

4.1

TpchnopT BCIICCTB B KIICTKEC
H(HSH@I[CHTCJ’IBHOCTB KIJIICTKH

OOmeH BemiecTB, WiIM METabO0IM3M. ACCUMHIIIANMSA (TUIACTUYECKHA OOMEH) H
TUCCUMUIISALNS  (PHEPTeTUYECKH OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipolecca
Metabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(HBI U rerepoTpodHbIif. Poib

(dbepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIETKE

4.2

®dortocunre3. CetoBas U TemHoBass (a3bl (orocuHTe3a. Peakiuu ¢oTocuHTesa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HayeHWe (OTOCHHTE3a JId KU3HU Ha 3emiie.
Bnusnue ycnoBuit cpenpl Ha  (OTOCHHTE3 U COCOOBI  TMOBBIIIEHHS  €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMOocHHTe3. XEeMOCUHTE3UpyIolue OakTepur. 3HAUCHUE XEMOCHHTE3a IS JKU3HU

Ha 3emiie

4.3

4.4

DHepreTUYeckui 0oOMEH B KIeTKe. PacmieruieHne BEmIeCTB, BBIICICHUE U
aKKyMYJIMPOBAaHHUE SHEPTUU B KJIETKE. DTalbl YHEPreTUYECKOro oOMeHa. [ uKonus.
bpoxenune u ero Buabl. KuciopogHoe OKHCIEHHE, WIM KJIETOYHOE JbIXaHUE.

O} heKTHBHOCTH YPHEPTETHIECKOTO OOMEHA

Peaknun matpuunoro cuurtesza. ['enermdeckas mHdopmanusa u JIHK. Peanuzanms
reHeTHuYecko uH@opMmanuu B KieTke. [‘eHeTHyeckui KOA U €ro CBOICTBa.
Tpanckpunimss — matpuusblii cuHtre3 PHK. Tpancmsmus — OuocuHTe3 Oenka.

Koauposanue amuHokuciot. Posb pubocom B GuocuHTese Oenka




4.5

5.1

Hexnerounsle ¢opmbl xu3HH — BuUpychl. Mcropus otkpeitus Bupycos (.M.
WBanoBckuii). OCOOCHHOCTH  CTPOEHUS U JKU3HEACATEIBHOCTH  BHPYCOB.
baktepuodaru. bonesnu pacrenu, )KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMbIE BUPYCAMH.
Bupyc nmmynonedunura uyenoseka (BUY) — Bozoyaurens CIINda. [Ipodunaktuka

pacnpocTpaHEeHUs! BUPYCHBIX 3a00J€BaHUI
Pa3sMHOXEeHME U MHAUBUAYAIbHOE PA3BUTUE OPraHU3MOB

Knetounblii WK, WM )KU3HEHHBIN HUKI KieTku. MaTepdaza u murtos. [Ipoueccsl,
npoTekaromue B uHTepdasze. Perumkanus — peaxnust marpuunoro cunresa [IHK.
Ctpoenue xpomocoM. XpOMOCOMHBIH HaOOp — KapwoTur. JIWIUIOMAHBIA U
rafmjouAHbIl  XpOMOCOMHblE HaOopbl. Xpomatuabl. lLluTolmornueckue OCHOBBI
Pa3MHOXKEHHS U UHAMBUYAJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue xnetku — muro3. Craguu murto3a. IIporuecchl, Mpoucxoasiuiye Ha pa3HbIX

CcTagusiax MHUTO34a. buonorndyeckuii CMBICIT MHUTO3a

5.2

5.3

@opMbl pa3sMHOKEHHUS OpraHU3MOB: Oecrioioe M T1oyioBoe. Buasl Oecronoro
pa3MHOXXEHHUS: JIeJIeHHE HaJBOE, TIOYKOBAaHHUE OJHO- M MHOTOKJIETOUHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAYEHHE JUIs CEJIEKLUU

[TosnoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOrO.

Metios. Ctaguu meiiosa. [Ipoieccsl, mpoucxoasime Ha cTaausx Meiosa. [loBenenue

XpOMOCOM B Mero3e. KpOCCI/IHFOBCp. buonornueckuii cMpIci U 3HaUeHUE Meiio3a

5.4

5.5

l'ametorene3 — mpoiiecc oOpa3oBaHMs TOJIOBBIX KIJIETOK Yy >KUBOTHBIX. [loyioBbIE
JKele3bl: CEeMEHHUKU U suyHUKU. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK — IraMeT
(cmepmaTo3oup, SUIEKIETKa) — criepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHS

SHIEKIICTOK 1 criepmato3ou1oB. OmionoTBopenue. [lapreHorenes

WNupuBuayansHOe pa3BUTHE (OHTOreHe3). DMOpHUOHAIbHOE pa3BUTHE (IMOPUOTEHES).
Oranbel SMOPHUOHAIBHOTO Pa3BUTHS Yy MO3BOHOYHBIX >KMBOTHBIX: JApoOJIEHHE,
racTpyJssus, OPTaHOTE€HE3. [TocTamOpuoHaIbEHOE pa3BuUTHE. Turnbl
OCTAMOPHOHAIBHOTO Pa3BUTHS: IPsSMOe, HenpsAMoe (JTMYMHOYHOE). BinsiHue cpeabl
Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 LIBETKOBOI'O PACTEHHUS: CTPOECHUE CEMEHH,

CTaluu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

6.1

[Ipeamer u 3amaum reHetwku. Vctopus pa3BuUTHs reHEeTUKH. Bkiag pocCHICKHX U
3apyOeKHBIX ~ Y4Y€HBIX B pPa3BUTHE  TE€HETHKH.  MeToAbl  TE€HETHKH
(ruOpu10JIOTUYECKUH, IIUTOT€HETUYECKHHA, MOJIEKYJISIpHO-TeHeTHYecKUii). OCHOBHBIE
TEHETUYECKNE TNOHATUA. ['eHeTHdueckas CHMBOJIMKA, MWCIOJb3yeMas B CXeMax

CKpEIIMBaHMI




6.2

6.3

6.4

6.5

3aKOHOMEPHOCTH HAcJIEZJOBaHMs IPU3HAKOB, YyCTaHOBJIEHHble [. Menaenem.
MonorubpuiHoe CKpelmuBaHHe. 3aKOH eIWHo0oOpa3usi TUOpPUAOB  TEPBOTO
nokosieHus. [IpaBuino noMuHMpOBaHUA. 3aKOH PACUICIUICHUS NPU3HAKOB. ['mnoresa
4iCTOTHI rameT. IloHOe M HEnoIHOE JOMUHUPOBAHHUE.

JlurubpuHoe CcKpeuuBaHUE. 3aKOH HE3aBUCUMOIO HACJIEIOBAaHUS IPU3HAKOB.
[{uToreHeTnuyeckue OCHOBBI JUTHOPUAHOIO CKPELIMBAHUA. AHaIM3UpYOIIEe
cKkpemrBaHue. VMcnonp30BaHue aHAIN3UPYIOIIErO CKPEUIMBAaHUSA AJI ONPEICIICHUs

reHoTHIa 0coon

CueruieHHOe HaclenoBaHue mpu3HakoB. Pabora T. Moprana mo cCHEIUIEHHOMY
HacJIeJOBaHUIO TeHOB. HapylieHue cremnieHus reHoB B pe3ysibTaTe KPOCCHHTOBEpa.
XpoMoCOMHas TEOpUsl HACIEACTBEHHOCTH. | eHeTHYEeCKUe KapThl.

I'enernka mnosa. XpoMOCOMHOE OIpeaeseHue 1oia. AyTOCOMBI M IOJIOBbIE
XpoMocoMmbl. ['omorameTHble U TreTeporaMmeTHble opraHu3Mbl. HacrnenoBanue

IIPpU3HAKOB, COCIINICHHBIX C I10JIOM

N3meHunBoCTb. Buabl M3MEHUNBOCTH: HEHACIICACTBEHHAsI U HaciencTBeHHas. Ponb
Cpelbl B HEHACIEACTBEHHOM HM3MEHUYMBOCTH. XapaKTEpUCTUKA MOJIU(UKALNOHHON
W3MEHYMBOCTH. BapuanuoHHBI psa W BapuanuMoHHas KpuBas. Hopma peakuuun
npusHaka. KoyMyecTBEeHHbIE M KAaueCTBEHHBbIE IPU3HAKM M KX HOPMA PEAKLUH.

CpoiicTBa MOIU(PUKAIIMOHHON U3MEHUYUBOCTH

HacnenctBenHas, WM TeHOTHUNMYECKas, M3MEHYMBOCTb. KoMOuHaTuBHas
W3MEHYMBOCTh. Meio3 ¥ TOJOBOM mporecc — OCHOBA KOMOMHAaTHUBHOM
M3MEHYMBOCTH. MyTanmoHHas W3MEH4YUBOCTb. Kiaccudukanus MyTanui: T€HHbIE
XpPOMOCOMHBIE, TeHOMHBbIE. HacToTa M Nmpu4MHbI MyTanuil. MyrareHHble (aKTOpBHI.

3aK0H rOMOJIOTHYECKHUX psAAOB B HacjeacTBeHHoM n3MeHunBoctyd H.M. BaBunosa

6.6

7.1

I'enetuka yenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl T€HETHUKU YEJIOBEKA:
TreHeaIOTUYECKHH, OJIM3HEIIOBBIH, IIUTOT€HETUYECKHI, OMOXMMHUYCCKHIA,
MOJIEKYJIIPHO-TEHETUYECKHIA. CoBpeMeHHOe onpeAeseHue TeHOTHIIA:
MOJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHWE, B TOM YHUCJIE C MOMOIIBIO
[T1[P-ananu3a. HacnencTBeHHbIe 3a00JIeBaHUS YeJIOBEKA: TeHHBIE 00JIE3HH, OOJIC3HU
c HACJEACTBEHHOMN MIPEAPaCIIONIOKEHHOCTBIO, XPOMOCOMHBIE 0OJIe3HH.
CoMarnueckre W TeHepaTUBHbIE MyTanuu. [IpuHIUIBEI 310pOBOTO 00pasza KU3HH,
TUArHOCTUKH, MNPO(UIAKTUKA M JI€UEHUsI TeHeTHYecKux Ooyie3Hei. Memnuko-
FEHETUYECKOE  KOHCYJIbTUPOBAHHME. 3HAYEHUE  MEIULMHCKON TEeHEeTUKU B

MNpeaAOTBPAIICHNUU U JICHCHUU I'CHCTHUYCCKUX 3a00JIeBaHUI YeI0BEKa
CCJ’ICKHI/ISI OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOT U

Cenekiusi Kak Hayka M MpoLecC. 3apOKIECHUE CENEKIIMU U JOMECTUKALUS. YUeHHE
H.N. BaBunoBa o meHTpax mpoUCX0XICHHUSI 1 MHOTOOOpasusl KyJIbTYPHBIX PACTCHUH.

HGHTpI)I MPOUCXOKIACHUA TOMAIIHUX )KHUBOTHBIX. COpT, nmopoJaa, mirtaMm




7.2

CoBpeMeHHbIE METOABI CeNeKUMU. MaccoBbIi W HHIAMBHIYalIbHBIM OTOOPHI B
CEJIGKIIMM pAacTeHUM M HKUBOTHBIX. OLEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
ckpeuiuBaHue — HHOpuAuHr. Yucras muHusA. CKpelMBaHME YHCTBIX JIMHUH.
I'erepo3uc, unn rubpuaHas cuia. HepoaCTBeHHOE CKpellMBaHUE — ayTOPHJIMHI.
Otnanénnas rubpuanzanus u e€ ycrnexu. McKycCTBEeHHBI MyTareHes M MojyyeHue

MOJIMILIONO0B. JIOCTHKEHMSI CENEKIIMU PACTEHUH, )KUBOTHBIX M MUKPOOPIaHU3MOB

7.3

buorexHonorust kak orpaciib NPOU3BOACTBA. [ €HHast MHKEHEpUs. DTalbl CO3AAHUS
pexomOunanTtHOW JIHK wu TpaHcrenneix opranu3MoB. Kierounas WHKeHepus.
Kierounsle KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KilonnpoBanue
BBICOKOIIPOJYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OPIraHU3MOB. OKOJIOTUYECKHE U

stryeckue mpodsemsl. 'MO — reneTnyecku MOIU(PUIMPOBAHHBIE OPTaHU3MBI

11 KVIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

DBOIIOIMOHHAST OMOIOTHSA

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa 3BoMONMH. [laneoHToOrMYecKre: mocaea0BaTeIbHOCTh OSBICHUS
BHJIOB B ITAJICOHTOJIOTMYECKOH JIETOMHCH, TIepexoqabIe (hopMbl. broreorpaduueckue:
CXOACTBO U paznuyue payH u (prop MaTepuKOB U OCTPOBOB. IMOPUOIOTHUYECKUE:
CXOACTBA M pPa3IMUUA 3M6pI/IOHOB Pa3HBIX BHUAOB ITO3BOHOYHBIX. CpaBHI/ITCJII)HO-
aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIE, pPYAUMEHTAapHBIE  OpPraHbl,
aTaBU3MBI. MOJ'ICKYJ'IflpHO-6I/IOXI/IMI/I‘-I€CKI/I6I CXO0ACTBO MEXaHU3MOB

HaCJICACTBECHHOCTH U OCHOBHBIX MeTa0O0JINUECKUX HYTeﬁ Y BCEX OpraHnu3MoOB

1.2

1.3

OpomonmonHas teopus Y. [lapBuna. IIpeamnoceuiku BO3HMKHOBEHMS IJapBUHH3MA.
JIBUoKyIIMe cuibl ABOJIIOLMU BUJIOB 1O JlapBUHY (M30BITOYHOE pa3MHOMKEHUE MpU
OTPaHUYEHHOCTH  PEecypcoB, HeompelenéHHas  W3MEHYMBOCTh, Ooprba  3a

CYILIECTBOBAHHE, €CTECTBEHHBIN OTOOP)

Cunrernueckast Teopust osBomoruu (CTD) U OCHOBHblE €€ IOJOKEHUS.

Mukposomntouus. [Tonmynsmus kak eaMHUIa BUAA U SBOJIIOLUH

14

JIBrokynie cuiibl ((akTopsl) SBOJIOLMH BHJIOB B IpHUpoJie. MyTallMOHHBIN Mporiece
A KOMOMHATHBHAS W3MEHYHUBOCTD. HOHYJ'ISIIII/IOHHI)IG BOJIHBI H npeﬁ(i) T'CHOB.
W3onsauus m murpanusi. EcrecTBeHHBIH 0TOOp — HANpaBiIAOUMiA (aKTOp IBOIIOLMH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh  OPraHM3MOB  Kak  pe3yibTaT  dSBoiouuu.  [Ipumepsl
MpUCTIOCOOTIEHUH Yy Oprann3mMoB. ApoMop(}o3bl ¥ UIMO0aJaNTal|H.

Bun u BunooGpaszoBanue. Kputepun Buma. OcHOBHBIE (POpMBI BHI000pa30BaHMUS:




reorpaguueckoe, IKOJIOTHIECKOe

1.5

2.1

2.2

2.3

MaKpOSBOHIOHI/IH . q)OpMBI 3BOJIFOIIUH: (l)I/IJ'IeTI/ILIeCKaH, JUBCPIreHTHAasd,

KOHBEpIreHTHas, napasuienbHas. HeobpaTtuMocTs 3BONIOIHMN
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JloHayyHble TpENCTaBICHUS O 3apPOXKICHUU KU3HU. HayuHble THIOTE3BI
BO3HUKHOBEHHUS KH3HUM Ha 3emiie: abuoreHe3 W NaHCHepMus. XHUMHUYECKas
SBONIOLHUS.  ODKCHEPUMEHTAIBHOE  IMOATBEPXKICHUE XUMHUYECKOH  DBOJIIOIUHU.
Hauanpabie aTambel Ouonormueckod spostonmu. [ umoreza PHK-mupa. Ilepsbie

KIJIICTKHU 1 UX 3BOJIOLHA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)XUBBIX OPraHU3MOB

PasButne xu3HM Ha 3emiue mno spaMm u nepuojgam. Karapxeil. Apxelickas u
nporepo3oiickas dpbl. [lameozoiickas o2pa u e€ mepuoabl: KeMOpPHICKHiA,
OPJIOBUKCKWW,  CUJIYPUICKHH, JI€BOHCKHH, KaMEHHOYIOJIbHBIM,  IMEPMCKHIA.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaitHo3oiickas 3pa u €€ mepuopl: NajieoreHOBBIM, HEOT€HOBbIN, aHTPOIOTE€HOBBII.
XapakTepucTuka KiIuMaTa M TEOJOTMYeCKUX TpoieccoB. (OCHOBHBIE ATalbl
SBOJIIOLIMM  PACTUTENIILHOTO W >KMBOTHOTO MHpa. ApoMopdosbl y pacTeHuil u

KHUBOTHBIX. HOSIBJIGHI/IC, PACUBET U BBIMUPAHHUEC I'PYIIIT J)KUBBIX OPraHU3MOB

Cucrema OpraHMuYeckoro Mupa Kak oOTpakeHue HBoyiouud. (OCHOBHBIE

CUCTCMATHUYCCKUC I'PYIIIBI OPIraHU3MOB

2.4

2.5

OBomronus 4enoBeKa. AHTpONOJIOrMS Kak Hayka. Pa3BuUTHe IpeAcTaBIEHU O
MIPOMCXOXACHUN dYeloBeKa. Meroabl u3yueHusi aHTpornoreHe3a. CxoacrBa u
pa3Iuuus YeJIOBEKA U )KMBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue cunbl ((akTopsl) aHTpororenesa. HacneiacTBeHHass M3MEHUMBOCTh U
ecTeCTBEHHbII 0TO0p. OOLIEeCTBEHHBIH 00pa3 KU3HU, U3TOTOBICHUE OpYIUil Tpyaa,

MBIIIJICHUE, PC€Yb

OcHOBHbIE CTAaIUM U BETBU DBOJIOLMU YEJIOBEKAa: aBCTpaJIONUTEKH, YenmoBek
ymensid, YenoBek npsamMoxoaimi, Yenosek HeaHaepTanbCKkuii, YenoBek pa3yMHBbIi.
Haxonkm ~ uWCKOmaeMbIX  OCTAaHKOB, BpeMs CYLIECTBOBAHMS, o0nacTp

pacnpoCTpaHCHUA, 00BEM T'OJIOBHOTO Mo3ra, 06p3.3 JKU3HH, OpyAUs

2.6

YenoBeueckue pacbl. OCHOBHbIE OOJBbIIME pAChl: €BpOIEOUHAs (eBpas3uiickas),
HEerpo-aBcTpaJloniHasl (IKBaTOpUaibHas), MOHIOJIOUIHAS (a3MaTCKO-aMEpPUKAHCKas).
YepTbl NPHUCIIOCOOIEHHOCTH MPEACTaBUTENEH YEIOBEYECKUX pac K YCIOBHSIM

CyllecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMsl 1 OKpyXKarouias cpeaa

3.1

OKoJlorus Kak HayKa. 38.)13.‘-11/1 U pasaciibl 5KOJIOTUH. MeTtoapl 3KOJIOTHUYECKUX




3.2

3.3

3.4

HcCaeAoBaHUM. DKoJIoTHYeckoe MHUpoBo33peHue. Cpenbl oOUTaHHS OpPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIlIHAsA, TIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonorndyeckue  Qaxrtoppl.  Krmaccupukamust ~ IKOJIOTHUECKUX  (PaKTOPOB:
abmoTnueckne, OHOTHYECKME W aHTPOINOreHHbIE. JIeHCTBHE HSKOJOTHMYECKHX

(hakTOpOB HA OPTAHU3MBI

AbGunornueckue (akTopel: CBET, TeMIeparypa, BIAKHOCTb. DoTonepuoausM.
[IpucniocoOnenust ~ opraHu3MoOB K  JACWCTBUIO  a0MOTHYECKUX  (DaKTOPOB.

buonornueckue puTMsl

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOJCHCTBHMA: KOHKYpPEHIIHS,
XMIIHUYECTBO, MApa3uTU3M, MyTyalu3M, KOMMEHCaIU3M (HaxJIeOHMYECTBO,
KBapTUPAHTCTRBO), aMEHCAJIN3M, HEUTPAIU3M. 3HavyeHne OMOTUYECKHX

B3aHMOHeﬁCTBHﬁ AJI CYIIECTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTBaX

3.5

4.1

4.2

4.3

DKOJIOTHYECKHE XApaKTCPUCTUKU TIOMYJISALIUHA. OCHOBHBIE TOKa3aTeIH MomyJsinuun:
YUCJIICHHOCTb, INIOTHOCTb, POXKAACMOCTb, CMCPTHOCTb, IIPHUPOCT, MHUIpALHA.

JInHaMyKa YACIIEHHOCTH TOMYJISUUHU U €€ PeryJisanus
Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

CooOmiectBo  opranu3smMoB — OuoneHo3. CTpykTypsl OuoOLieHO3a: BUJOBas,
[IPOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunel-nomuHantel. CBsi3u B

OHoIIeHO3€E

Dkosorudeckue cuctemsl (3xocucteMsl). [lonaTue o0 3xocucreMe U OMOreo1eHO3E.
@DyHKIMOHANBHBIE  KOMIIOHEHTBl ~ 9KOCHCTEMBI:  IPOAYLEHTbl, KOHCYMEHTHI,
penyuentsl. KpyroBopoT BemiecTB M MOTOK SHEPTHH B 3KocucteMe. Tpoduueckue
(nmuuieBble) ypoBHHM 3KocucTeMbl. ITumeBbie nenu u cetu. OCHOBHBIE TOKa3aTenu
9KOCHCTEMBI: OHoMacca, MNPOAYKLHUSA. OKOJOTHYECKHE MHUpaMUAbI: HPOAYKIIHH,
YHUCIEHHOCTH, OumomMacchl. CBOMCTBA IKOCHUCTEM: YCTOWYMBOCTB, CaMOpPETYJISIUS,

pasBurtue. Cykueccus

[Ipupoanbie 3KocHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOcHCTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOINOTreHHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO0oIKOocUcTeMbI. bruonmornyeckoe
U XO35HUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak  ¢aktop  ycToHYMBOCTH  3KocucteM. (CoxpaHeHHe

OMONIOTMYECKOTO Pa3HOOOpa3ys Ha 3emIie

4.4

VYuenne B.W. Bepuanackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6mochepsi.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHocTn Oumocdepsl Kak I10OaNbHOM

dKocHUCTeMBbI. J[MHamMH4Yeckoe paBHOBecHWe © oOOpaTHas CBs3b B Oumocdepe.




4.5

KpyroBopoTs! BemiecTB 1 OMOT€OXUMUYECKHAE UK AJIEMEHTOB (yIiiepo/ia, a30oTa).

3oHanpHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIITH

UYenoBedectBo B Oumocepe 3emmu. AHTpONOreHHbIe H3MEHEHHsI B Omocdepe.
['moGasibHBIE YKOJIOTHYECKUE MPOOIIEMBI.
OcHoBa palluOHAJIBHOI'O YIIPAaBJICHUSA IIPUPOJHBIMHA PECYPCAaMHU U UX HCITIOJIB30BAHUC.

JlocTuxkenust OMOJIOTUU U OXpaHa MPUPO/IbI




CoNoUR~wWNE

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. YueOnuk: «buonorus. 10 xmacc: y4eOHUK s 0OIIE0O0pa30BaTEIbHBIX OPTaHU3AIIMIA:
6a3oBbiii  ypoBenb/ Kamenckmit A.A., Kacmepckas E.K., CuBormazor B.M. — M.:
IIpoceemienue, 2020.

. YueOnuk: «buomorus. 11 kimacc: yuyeOHWK a1 00IIe00pa3oBaTEIbHBIX OPTaHHU3aIINN:
6azoBblii  ypoBeno/ Kamenckuii A.A., Kacnepckas E.K., CuBormazos B.M. — M.:
[Ipocsemenue, 2020.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

. bornmapuyk M.M., Kosumnna H.B. 3anumaTensHble MaTepuaiisl M (JaKThl IO aHATOMUHU U
¢dbu3nonorun yenoBeka B Bompocax u orserax. 8-11 kiaccel. Bonrorpaa: Yuurens, 2017.

. Qynkuna O.I1. buomorus. 6-11 kiaccel: NpoOBEpOYHBIE TECTHI, PA3HOYPOBHEBBIC 33/IaHUS.
— Boarorpan: Yuurens2015.

. Jlenep I''W1. buonorusi: HOBBI MOJIHBIM CHpPaBOYHUK A moAroroBku k OI'D — M.:

UsznarensctBo ACT, 2022.

Maszyp O.Y. buonorus B undopmaruke. — M.: Dkemo, 2022.

. Maranun A.B. Monekynspuas Ouonorus. ['eHeTnka: TeMaTHYEeCKHM TpPEHUHT JUIs
MOATOTOBKU K €IMHOMY TOCYIapCTBEHHOMY 3K3ameny. — M.: UznarensctBo ACT, 2022.

. Huxutckas T.B. buonorusa. Harnsnseiii cnpaBouyHuK Juisi moarotoBku k OI'D u EI'9-M.:
Oxkcemo, 2022,

. ConoskoB JI.A. EI'D no Ouonoruu. Ilpaktuueckas moaroroska. — CII6.: IlerepOypr,
2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

MHTEPHET

. bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK https://m.edsoo.ru/863e6122
bubmuoteka [{OK https://m.edsoo.ru/863e632a
bubmuoreka I{OK https://m.edsoo.ru/863e6564
bu6mmoteka IIOK https://m.edsoo.ru/863e674e
bubmuoreka [{OK https://m.edsoo.ru/863e6870
bubmuoteka [{OK https://m.edsoo.ru/863e6b72
bubmuoreka [{OK https://m.edsoo.ru/863e6d5¢
0. bu6mmoreka I1OK https://m.edsoo.ru/863e6e88
1. bubmuoteka I{OK https://m.edsoo.ru/863e6ff0
2. bubmmoreka [1OK https://m.edsoo.ru/863e716¢c
3. bubmmoreka I1OK https://m.edsoo.ru/863e7540

14. bubmmotexa [{OK https://m.edsoo.ru/863e766¢

5. buGmmoreka [1OK https://m.edsoo.ru/863e796e
6. bubmuoreka I{OK https://m.edsoo.ru/863e7aae
7. bu6mmoreka [1OK https://m.edsoo.ru/863e7c98
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https://m.edsoo.ru/863e796e
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18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.

bubnuoteka LHOK https://m.edsoo.ru/863e7dc4
bu6nmmoteka LIOK https://m.edsoo.ru/863e7f4a
bubnuotexa LHOK https://m.edsoo.ru/863e81b6
bu6mmoteka LIOK https://m.edsoo.ru/863e831e
bubnuotexa LHOK https://m.edsoo.ru/863e8436
bu6nmmoteka LIOK https://m.edsoo.ru/863e86f2
bubnuotexa LHOK https://m.edsoo.ru/863e8878
bu6nmmoteka LIOK https://m.edsoo.ru/863e89a4
bubnuoreka L{OK https://m.edsoo.ru/863e8c60
bu6mmoreka IIOK https://m.edso00.ru/863e8d78
bubnuoreka [{OK https://m.edsoo.ru/863e8efe

bu6nmmoteka LIOK https://m.edso00.ru/863e9214
bubnuoteka LHOK https://m.edsoo.ru/863e9336
bubmuoreka [{OK https://m.edsoo.ru/863e9570
bubnuoteka L{OK https://m.edsoo.ru/863e99c6
bubmuoreka [{OK https://m.edsoo.ru/863e9cle
bubnuoreka [{OK https://m.edsoo.ru/863e9da4
bubnuoreka [{OK https://m.edsoo.ru/863e9ed0
bubnuoreka I{OK https://m.edsoo.ru/863e9fde
bubmuoreka [{OK https://m.edsoo.ru/863ea20e
bubnuoteka [{OK https://m.edsoo.ru/863ea48e
bubmuoreka [{OK https://m.edsoo.ru/863ea5a6
bubnuoreka [{OK https://m.edsoo.ru/863eabbe
bubmuoreka [{OK https://m.edsoo.ru/863ea8bc
bubmuoteka I{OK https://m.edsoo.ru/863eac2c
bubmmoreka [{OK https://m.edsoo.ru/863ead44
bubnuoreka [{OK https://m.edsoo.ru/863eaea2
bubmuoreka [{OK https://m.edsoo.ru/863eafec

bubnuoteka [{OK https://m.edsoo.ru/863eb10e
bubmuoreka [{OK https://m.edsoo.ru/863eb348
bubnuoteka [{OK https://m.edsoo.ru/863eb46a
bubmuoreka [{OK https://m.edsoo.ru/863eb5fa
bubmuoreka [{OK https://m.edsoo.ru/863ebale
bubmuoreka [{OK https://m.edsoo.ru/863ebb5e
bubnuoteka [{OK https://m.edsoo.ru/863ebd16
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