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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€J€H, COJAepkKaHUs, pe3yNbTartoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHNUU B MMO3HAHUU KUBOM MPUPOJIBI U 0OECTICUeHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouoyioruu, Omaronmapst 4emy B HeW
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpYyKarouled NPUPOIHON cpere.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU U1l pEUICHUS MPUKIIAHBIX 3a7a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpasi mpeamnojaraeT (QopMuUpOBaHHE Yy  OOydYarOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe3zomacHoro ooOpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenune omosmorun oOecreynBaeT yciaoBus Uil (pOpMUPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBIE NOJOKEHUS O NpeJHA3HAYEHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH,  CIHOCOOCTBYIOIIMX  T'yMaHHW3alUU
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buonorusp»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHu4ecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra © NPUOOpPETeHHE YMEHUM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISOB, UJEH U TOJIXOJIOB K M3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN W OMNbITA, MOJYYEHHBIX IpHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHI, 1151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero oOpazoBanusi «buosnorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueil, ITUKON, SCTETUKON U TPABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

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

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
W3YyYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MNOMYJISIHMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

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

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuuyeckuii COCTaB M CTPOCHHUE KIETKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOro OajiaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CTtpoeHue (QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunpl - (caxaposa, JaKTo3a) M IMojucaxapuibsl  (Kpaxmani, [IVIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

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

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkineotuasl — MoOHOMEpPHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

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

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTPOEHMSI MpOKapuoTHUecKoi kietku. Knetounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomeMOpanabie opraHounbl kietku: OIIC, ammapart Tonbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTuKU. OyHKIUKM OPraHOUI0B KIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdleMoHCcTpaum:

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

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

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb), «bruocunres 6enkay, «CTpoeHne MOJIEKYJIbl OesKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUUYECKOU KIIETKUY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsbiid. Pois depmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanusi reHetudeckoil uH@opManuu B KIETKE. | €HETWYECKUil KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3HU — BUpychl. Uctopust oTkpeiTust Bupycos (/1. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOOrMYECKU CMBICT MUTO34.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHU3MOB, €r0 3HAYEHNE JJIS CEJIEKIINU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

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

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPUOHAJIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYMHOYHOE). Bnusnue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['amMeToreHe3 y MIEKONUTAKOINUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/leaeHue 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. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO-00pa3us THOPHUIOB IIEPBOTO
nokoyieHusa. IlpaBuno JOMHUHUpPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpenmpane. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTU. [ eHETHUECKUEe KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JCUCHUS TEHETUYECKHUX
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. YerBepukos, 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,
«lluTonornyeckne  OCHOBBI  JTUTHOPUAHOTO  CKpeHIMBaHus»,  «Meiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

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



XpOMOCOM», MHKPOCKON U MHUKpompemnapar «Jpo3zoduia» (HopMa, MyTaluu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas pabota Ne 6. «3yuenne MoaupUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. 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 METOJIbI CeNeKIUU. MaccoBbIi U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomouHantHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBanHoB.

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

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbl U JOCTHXKEHUS CEJIEKLHUH PACTEeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHaJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIHME CHUJIBI HBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMH BUAOB B Npupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomynsumm»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUI000PAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYHIKWY, MUKponpenapar «Jlpo3oduna» (HopMma, MyTariiu (pOpMbI KPBUIbEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE *KU3HU Ha 3emue.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEePUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOI 3BoMoMU. HavanbHblie Tams
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH WM HX HBOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

Kaiino3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKeHUE HIBONOUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

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

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, YemoBek nOpsaMoxonsdiini, YeloBeK HeaHAEpTAIbCKUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

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

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U YEeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHJEpTalblla, KPOMAaHbOHIIA), CIENKH WIH
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).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoNorus KaK Hayka. 3a1a4d U pa3feibl IKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckne (axkropel. Kinaccuduxanus sxonornueckux ¢GakTopos:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTophI. Bubt OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHMU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

[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:

JlabopaTtopHas paborta Ne 3. «Mopdonorudeckne ocCOOEHHOCTH PaCTEHUHN 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,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BElIECTB U MOTOK SHEPTUU B SKOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIMU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemecTBO u ero ¢GyHkiuu. OcoObeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiau. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUS TMPUPOJHBIMU pecypcaMd M HX HCIHoJb30oBaHue. JlocTikeHus
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 MTUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHeMIIasi cocTaBisioIIas
ouochepry, «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKkTopshI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anmukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAIJICKAITNE K Pa3HBIM SKOJOTHYECKUM TPYIMIaM OJHOTO BHU7A,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K pPE3yJbTaTam
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKE OOYYaIOIMMUCA POCCHICKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUJIaMH M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOrO OTHOIICHHUS K KYJIbTYpPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMATHUKAM MIPUPOJIBI,
JTOCTUXEHUSM Poccuu 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 O0OIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHAS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3CUCTBUS KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

NOHMMaHHWE W pealu3anus 370pOBOro M 0e3omacHOro obpasa 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 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

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

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

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

OCO3HAaHHWE TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUYECKOMN IEATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NPEACTABICHUS] 00 OKpYXaloleM MHpE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMHUPOBAHUIO 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 U3YYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHMSI HAa OCHOBE HAayyHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOCHHUsS yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
yYHUBEpCalbHble Y4YeOHbIE JEWCTBHS (TIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHOW MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONBb30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

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

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apTyMEHTHl HJisi JI0Ka3aTelbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH MTPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeUiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM suTeparype, OHOJOTHYECKUX CIOBapsiX W
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOIBI MPU TIOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

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

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEICTaBICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

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

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeCTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMU CIOCOOAMM OOINECHHS M B3aUMOJCWUCTBHUS, MOHUMAThH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) cCOBMeCTHAas 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 M METOJbl COBMECTHBIX JEUCTBUN C y4€TOM OOIHUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpenenartb pojid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
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 ITI03HABATENIBHYIO JEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJECTh HABBIKAMHM  IO3HABATENIbHOM  pedJeKkcud KaKk  OCO3HAHUs
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 MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTrHX IIPM aHaJu3€ pe3yJIbTATOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JPYrOro YeJIoBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpPAa M HAYYHOIO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MpEeBpallCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHWE TEOpUu (KJIETOYHAas, XpOMOCOMHa,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHUs SHEPIUU B KIETKe, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJIyYEHHbIE 3HAHUS AJI1 OOBACHEHUS OMOJIOTHMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAHUS JJIsl MpeCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

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

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KaHMs, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

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

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

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUH B CHUCTEME HayYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThl, IeNMh MUTaHUA,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpimeBoro cxonactBa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBleHUN U
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, MPOLIECCOB U SIBJICHUM, OpraHu3aiusi ¥ MpOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS 11 OOBSACHEHHS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMAHUE HEOOXOIMMOCTH WCIOJIB30BAaHUS TOCTHIKEHUHN
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 MpaKkTUYeCKHe padoThl, COOII0aTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIMH, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast 6MOJIOTHYECKYI0 UH(POPMAIIUIO W3 HECKOIHKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHBbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

buonorusa kak Hayka. buosnorus kak Hayka.
CBs13b OHOJIOTHH € O0IIIECTBEHHBIMH,
TEXHUYECKUMH U IPYTUMHU €CTECTBEHHBIMU
HayKamu, Quiiocoueil, STUKON, ICTETUKON U
npaBoM. Ponb 6uonoruu B popmupoBanuu
COBPEMEHHOU HayYHON KapTHHBI MUDA.
Cucrema OMOIOTUYECKHUX HAYK.

MeTonbl MO3HAHUS KUBOU MPUPOJIBI
(HabimroieHne, SKCIIEPUMEHT, ONTUCaHUE,
u3MepeHue, Knaccupukanus,
MOJIeJIMPOBaHUE, CTaTUCTHUECKas 00paboTka
JTAHHBIX ).

JlaGopaTopHbie ¥ IPaKTUYECKHE PAaOOTHI:
[TpakTuyeckas pabora No 1.
«cnonb30BaHue Pa3IMIHBIX METOJIOB TIPH
W3YYEHUU OMOJOTHYECKHX O0BEKTOBY.

JKuBsie cucteMbl U ux opranusanusi. JKusbie
cucTeMbl (OMOCUCTEMBI) KaK peaMeT
u3yueHus ouonorun. OTINYNE KUBBIX CUCTEM
OT HEOpraHu4eckon nmpuponasl. CBoricTBa
OnocucTeM U UX pa3HOOOpa3ue. YpOBHU
OpraHu3aIy OMOCUCTEM: MOJIEKYISPHBIH,
KJIETOYHBIM, TKAHEBBIN, OPraHU3MEHHBIN,
MONYJALIMOHHO-BUJIOBOM, YKOCUCTEMHBIN

0.5

0.5
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(OMOTeOeHOTHYECKHI ), OMOChEpPHBII.

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH.
XUMHUECKUE 3JIEMEHTBI: MaKpPO3JIEMEHTHI,
MHUKpO3JEMEHTHI. Bosia 1 MUHEpasbHbIE
BeiecTBa. @YHKIUHU BOJbI U MUHEPAIbHbBIX
BellecTB B kieTke. [lonnepxanue
ocMoTuyeckoro 6ananca. benku. CocraB u
CTpoeHHUE O0ETKOB. AMHUHOKUCIOTHI —
MoOHOMepHI OenkoB. HezameHnMele u
3aMEHUMBbIE AMUHOKHCIIOTHI.
AMMHOKUCIIOTHBIN cOCTaB. YpPOBHU
CTPYKTYpBI OEITKOBOI MOJIEKYITBI (TIepBUYHAS,
BTOpPUYHAs, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMUYECKHE CBOWCTBA OEIIKOB.
buonoruueckue ¢pyHKIMU OEIKOB.
®epMeHThI — OMOJIOTUYECKUE KAaTaIN3aTOPBI.
Crpoenue (hepMeHTa: aKTUBHBIN LIEHTD,
cyoctpatHas crieniuuanocts. KodhepmeHThI.
Buramunsl. OTinnuns pepMeHTOB OT
HEOPraHMYECKUX KaTallu3aToOpOB. YTJIEBOBI:
MOHOcaxapuabl (IJI0K03a, pubo3a u
ne30kcupr003a), Aucaxapuiasl (caxaposa,
JaKTO3a) U MoJMcaxapuabl (Kpaxmal,
[JIMKOTEH, LeJTi003a). buonoruueckue
GyHKIUYN yriieBoaoB. JInnuabr:
TPUIIIULEPUIBI, (pochonunuabl, CTEPOUIDI.
l'uapodunbHO-THAPOPOOHBIE CBOMCTRA.
buonoruueckue GyHKIUU JIUTUIOB.
CpaBHeHHUE yrieBo0B, OEIKOB U JIMIUIOB
KaK HUCTOYHHUKOB SHEPTHUH.

Hyxneunossie kucnorst: JIHK u PHK.
HyxneoTnasl — MOHOMEpHI HYKJIEHHOBBIX
kucnot. Ctpoenue u pynkunu JJHK.
Crpoenue u dyakuuu PHK. Bunst PHK.

bubmnoreka IIOK
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AT®: ctpoenne u PyHKITUH.

[uronorus — Hayka o kierke. Knerounas
TEOpHs — IPUMEP B3aUMOICHCTBUA UJIEW U
(axTOB B HAYYHOM MMO3HAHUU. METOIbI
n3ydyeHus kietku. Knerka kak nenocrHas
’KuBast cuctema. OOmue NpU3HaKu KIETOK:
3aMKHYTasl Hapy>KHas MeMOpaHa, MOJIEKYJIbI
JHK kak renernueckuii anmnapar, CiCTeMa
cuHTe3a 6enka. Tumnsl KIeTok:
AYKapUOTUYECKAsl U MPOKAPUOTHUECKAS.
Oco0eHHOCTH CTPOEHUSI TPOKAPHUOTUIECKOM
kietku. Kinerounast creHka GakTepuii.
Crpoenue 3yKapruOTUYECKON KIIETKH.
OcCHOBHBIE OTJIMYUS PACTUTENIBHOM,
JKUBOTHOM M TPUOHOMN KIICTKH.
[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK —
KJIETOYHAsl CTEHKA, NINKOKAJINKC, UX
¢ynkuuu. [1nazmarnyeckas memOpana, eé
cBoiicTBa U ¢pyHKuuu. [{uTornasma u eé
opra"ouipl. OTHOMEMOpaHHbIE OPraHOU/IbI
knetku: OIIC, annapar ['onb1pku, TM30COMBI.
[TonryaBTOHOMHBIE OpraHOW/IbI KJIETKHU:
MUTOXOHIpUH, acTubl. [Iponcxoxnenue
MUTOXOHJPUH U TacTul. Buasl miactua.
HememOpaHHbIE OpraHOUIbI KIETKHU:
puOOCOMBI, KJIETOUHBIN LIEHTP, LIEHTPHOJIH,
PECHUUKH, KTYyTUKU. DyHKIINN OpraHOn0B
KJIETKU. BriroueHus.

SAApo — perynaTopHbIi HEHTP KIETKH.
Crtpoenue siapa: sigepHas 000JI0uKa,
KapHoIlIa3Ma, XpOMATHH, SIIPBILIKO.
XpomocoMsbl. TpaHCIIOPT BEIIECTB B KIETKE.
JlaGopaTopHble U MPaKTUYECKHEe pabOTHI:
Jlaboparopnas pabota No 1. «3ydenne




KaTaJIMTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha
pUMEpPEe aMIJIA3bl WIIA KaTanas3bl)y.
JlaGoparopnas pabota No 2. «M3ydenue
CTPOCHUS KIJIETOK PACTCHUI, )KUBOTHBIX U
OakTepwuii MoJi MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax U ux OMUCAHHE.

KuznenesrenpbHOCTh KIeTKH. OOMeEH
BEIIECTB, I METa0O0IN3M. ACCUMUIISALIUS
(rutacTuyeckuii 0OMEeH) U AUCCUMUIISIUS
(3HEepreTUYeCcKuii 0OMEH) — JIBE CTOPOHBI
eAMHOro mpouecca Merabonusma. Poib
3aKOHOB COXPaHEHHUSI BEIIECTB U SHEPTUU B
MOHUMaHUU MeTaboJIM3Ma.

Tumbl oOMeHa BelecTB: aBTOTPO(HBIN U
rerepoTpodubIil. Posib hepMeHTOB B 0OMEHe
BEIIECTB U MPEBPAIICHUH SHEPTUHU B KIIETKE.
®orocunTte3. CBeToBast U TEMHOBasI (pa3bl
dborocunTesa. Peakiuu gorocunresa.

D¢ dexkTuBHOCT (HOTOCHHTE3a. 3HAUCHUE
dborocuHTe3a AN KU3HU Ha 3emiie. BnusHue
YCJIOBHM cpefibl Ha (POTOCHHTES U CITOCOOBI
MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y
KYJIBTYPHBIX PaCTCHUM.

XeMOCUHTE3. XEMOCUHTEZUPYIOLINE
OakTepuu. 3HAYCHUE XEMOCHHTE3a JIJIsl KU3HH
Ha 3emJyie. DHepreTudecKkuii 0OMeH B KIIETKE.
Pacmerienne BemniecTs, BEIJIEICHAE U
AKKyMYJIMpPOBaHUE YHEPTUHU B KIIETKE. DTaIbl
SHepreTudeckoro ooMeHna. [ nukonus.
bpoxenue u ero Buasl. Kucnoponnoe
OKHCIIEHUE, WIH KJIETOYHOE JIbIXaHHE.
OxucnutensHoe GochopunupoBanue.

D hHEeKTUBHOCTh YPHEPTETUIECKOTO OOMEHA.
Peakuuu marpuynoro cunresa. [ eHeTnueckas

bubmnoreka IIOK
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unpopmarus u JIHK. Peanuzamnms
TCHETUYECKOW MH(OPMAITUU B KIIETKE.
I'eneTnueckuii KOI U €ro CBOMCTBA.
Tpanckpunuus — Marpuussiii cuare3 PHK.
Tpancisamus — OnocuHTE3 OeNKa. ITarbl
TpaHcisiuu. KoaupoBanue aMMHOKHUCIIOT.
Pons pubocom B OnocuHTe3€e Oenka.
Hexknerounsie GopMBbI )KU3HU — BUPYCHI.
Hctopus otkpeitus Bupycos (/1.1.
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI U
JKU3HEHHOTO LIMKJIa BUpycoB. bakrepuodaru.
Bones3nu pacrennil, )KUBOTHBIX U YEJIOBEKA,
BbI3bIBa€MbIE BUpycamu. Bupyc
umMMmyHozaedunuta genoseka (BUY) —
Bo30yautens CIIM/a. OGparnas
TPAHCKPUIILINS, peBEpPTa3a U UHTErpasa.
[TpodunakTuka pacnpocTpaHeHHUsS] BUPYCHBIX
3a00JIeBaHUH.

Pa3smHOXkeHue 1 HAMBUAYAIbHOE pa3BUTHE
opranu3MoB. KileTouHbIil UK, HIIN
JKU3HEHHBIN UK KJIeTKU. HTepdasa u
MuTo3. IIpoueccsl, mporekaronue B
uHTepdaze. Permmkanus — peakus
marpuuHoro cunresa JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN HaOOop —
KapUOTHUIIL. J{UIUIONIHBIN U TanjIOUHbIN
XPOMOCOMHBIE HAOOPBI. XpOMaTH/IbI.
[uTosnornueckue OCHOBBI PAa3MHOKEHUS U
WHAUBUIYaJIbHOTO Pa3BUTHS OPTaHU3MOB.
Jenenne knetkn — Muto3. CTaauu MUTO3a.
IIpoueccel, MPOUCXOAANINE HA PA3HBIX
CTaausIX MUTO3a. bronornueckuii cMpIci
MHUTO3A.

[Iporpammupyemasi ruOenb KIETKH —

but6mmoreka [IOK
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arornTo3.
@DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecronoe
U nojoBoe. Buipl 6ecronoro pa3sMHOKEHUSI:
JIEJIEHNE Ha/1BOE, IOYKOBAHUE OJJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE,
BEreTaTUBHOE pa3MHOXeHHE. VickyccTBEHHOE
KJIOHUPOBaHHE OPTraHU3MOB, €0 3HAUCHUE
JUISL CEJIEKIUH.

[TonoBoe pa3MHOKEHUE, €TO OTIUYHS OT
Oecrnonoro.

Meito3. Craauu meiiosa. IIporeccsl,
IIPOUCXOAAIINE HA CTAIUAX MEHO03a.
[ToBeneHue XxpoMocoM B Meo3e.
Kpoccunrosep. buonornueckuit CMbICH U
3HaYeHHE MeHo3a.

l'amerorenes — npornecc o6pazoBaHus
IIOJIOBBIX KJIETOK y )KUBOTHBIX. [looBbIE
JKeJIe3bl: CEMEHHUKHU U SIMUHUKH.
OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KJIETOK —
ramer (CrepMaTo30ou, SULEeKIIeTKa) —
criepmaroresnes u ooreHe3. OcoO0eHHOCTH
CTpOEHUS SULEKIIETOK U CIIEpMaTO30H/10B.
Omnonorsopenue. IlapreHorenes.
NunuBuayanbHOe pa3BUTHE (OHTOTEHE3).
DOMOpHoHaANTBbHOE pa3BUTHE (IMOpHOTEHES).
Otanbl SMOPUOHAIBHOTO PAa3BUTHS Y
MO3BOHOYHBIX KMBOTHBIX: APOOJICHHE,
racTpyJsiiysi, OpraHOTeHe3.
[TocTambpuonansHOE pazButue. THITBI
MOCTAMOPHOHATIBHOTO PA3BUTHS: IPSIMOE,
HenpsiMoe (IMYMHOo4HOoE). BinsiHue cpensl Ha
pa3BHUTHE OPTaHU3MOB, (DAKTOPHI, CIOCOOHBIE
BBI3bIBATh BPOXAEHHBIE YPOJICTBA.

Poct u pazButue pactrenuii. OHTOreHe3




I[BETKOBOT'O PACTECHUS: CTPOCHUE CEMCHH,
craauu pa3Butus. Jlaboparopnas padora No
3. «HabOnroneHne MuTo3a B KJIETKaX KOHUMKA
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOIpernaparaxy.

JlaboparopHnas pabota No 4. «13yueHue
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIperaparax.

HacnenctBeHHOCTh M MN3BMEHYHUBOCTD
opranusmoB. [IpenMer u 3a1a4y reHETUKH.
Hcropus passurusa renetuku. Posb
LIUTOJIOTUU U SMOPUOJIOTUH B CTAHOBJICHUU
reHeTuku. Bkmanx poccuiickux u 3apy0eKHbIX
YUYEHBIX B Pa3BUTUE IT€HETUKU. MeTobl
TeHETUKH (THOPHI0IOTHUECKUH,
LIUTOT€HETUYECKUN, MOJIEKYIISIPHO-
reHeTnyeckuii). OCHOBHbIE T€HETUYECKUE
NOHATHA. | eHeTHUeCKash CUMBOJIHKA,
UCIIOJIb3yeMasi B CXeMaxX CKpEeLIMBaHM.
3aKOHOMEPHOCTH HACJIEN0BAaHUS IPU3HAKOB,
yctaHoBieHHbIE ['. Mennenem.
MoHorubpuaHoe ckpemuBaHie. 3aK0H
eanHooOpa3us THOpUI0B IEPBOTO
nokosieHus. [IpaBuno noMuHupoBanusl. 3aKOH
pacieneHus Mpu3HaKkoB. [ UmoTe3a 4uCTOTHI
ramer. [TosiHOE ¥ HENOJIHOE TOMUHUPOBAHMUE.
JurubpunHoe ckpenyBaHue. 3aKoH
HE3aBHCHMOTI'0 HAacJI€ZJOBAHUS IPU3HAKOB.
[{uToreHeTrueckre OCHOBBI TUTHOPHUIHOTO
CKpEIIMBaHUs. AHANIU3UpYIOLIEe
cKpemuBanue. Mcnons3oBanue
AQHAIN3UPYIOIIETO CKPELUIUBAHUSA AJIs
orpeziesieHusl TeHOTHIa 0CO0U.

CuenueHHoe HaclleJOBaHUE TPU3HAKOB.

bu6nmorexa LIOK
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Pa6ota T. MopraHna 1o CrierieHHOMY
Hacjen0BaHuio reHos. Hapyenue
CLEIJICHUSI TEHOB B PE3yJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH.
I'eneTnyeckue KapTsl.

I'enetuka nomna. XpoMOCOMHOE ONpeEIeHUE
110J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHbIe
opranusmsl. HacnenoBanue npu3HaKkos,
CLEIJICHHBIX C MOJIOM.

H3MenunBOCTh. BUbl HK3MEHUHBOCTH:
HEHACJIEICTBEHHAs U HacleICTBeHHas. Poib
Cpelbl B HEHACIIEICTBEHHON N3MEHYUBOCTH.
XapakTtepuctuka MoaubUKanOHHON
WU3MEHYMBOCTH. BapuanmoHHbIN psag U
BapualnnoHHas kpuas. Hopma peakuuu
npu3Haka. KonuuecTBeHHbIE U KaYeCTBEHHBIE
MIPU3HAKU U UX HOpMa peakiuu. CBOMCTBa
MO (UKAMOHHON N3MEHUYHUBOCTH.
Hacnencreennast, Wiy reHOTUIIMYECKas,
M3MeHYMBOCTh. KoMOuHaTnBHas
M3MEHYMBOCTb. Mel03 U MOJIOBOM MPOLECC —
OCHOBa KOMOMHATHBHON U3MEHYUBOCTH.
MyraimonHasi "3MEHUYHUBOCTb.
Knaccudukanus mytanuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U
NPUYMHBI MyTaluii. MyTareHHble (aKTOpBI.
3aKOH TOMOJIOTMUECKHX PSAJIOB B
HaciencTBeHHOW n3menunBocty H.M.
Basuiiosa.

BresnepHas HaclIeICTBEHHOCTh U
U3MEHYUBOCTbD.

I'eneruka yenoseka. Kapmorun venosexa.




OcHOBHBIE METO/IbI TEHETHKH YeJIOBEKa:
TeHECaJIOTHUYSCKHI, OJIM3HCIIOBBIM,
LIUTOT€HETUYECKUI, OMOXUMUYECKHIA,
MOJIEKYIISIpHO- TeHeThuueckuii. CoBpeMeHHOe
orpeziesieHue FreHOTUIIA: TTOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TEHOTUITUPOBAHKE, B TOM
yucne ¢ nomoupio [P -anamm3a.
Hacnencreennbie 3a001eBaHMS Y€I0BEKa:
reHHble 00JIe3HH, OOJIE3HU C HACTIEICTBEHHOM
MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6ose3uu. CoMaTnuecKe U reHepaTuBHbIC
myTtaiuu. CTBONOBBIC KJIETKH. [IpuHIIHIBI
310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH,
PO(UIAKTUKHY U JICUCHUS TCHETUYCCKUX
Oose3neit. MeauKko-reHeTHIecKoe
KOHCYJIETUPOBAHHUE. 3HAYEHHE METUIIMHCKON
TE€HETUKH B MPEOTBPAILICHUH U JICUCHUHN
TEHETUYECKUX 3a00JICBaHHI YeTOBEKa.
JlabopaTopHble U IPaKTUIECKHE PAOOTHI:
JlabGopaTtopHnas pa6ota No 5. «3yueHue
pe3yIbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MUKpOTpenaparax».
JlaGopaTtopnas padota No 6. «3yuenue
MOIU(UKAIMOHHONW U3MEHYUBOCTH,
MOCTPOCHHE BAPUAIIMOHHOTO Psijia U
BapUaLlMOHHOMN KPUBOMY.

JlaGoparopnas paborta No 7. «AHanu3
MyTaluii y 1po30(uiIbl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Ipaktuueckas padora No 2. «CocraBrnenue u
aHaJIN3 POJIOCIOBHBIX YEJIOBEKAY.




Ceneknust opranu3mMoB. OCHOBBI
ouorexHonoruu. Cenekuus Kak Hayka u
npotecc. 3apoxKIACHUE CENEKINUN U
noMmectukanusd. Yuenue H.M. BaBunoBa o
LEHTPaxX MPOUCXOXKACHUS U MHOT000pa3us
KYJIBTYPHBIX pacTeHui. LIeHTpbI
MIPOUCXO0KICHHS IOMAITHUX )KUBOTHBIX.
Coprt, nopoja, mramm.

CoBpeMeHHbIE METO/IbI CeNIeKIIuU. MaccoBblii
Y MH/IMBUTyaJIbHBIM OTOOPHI B CEIEKLINN
pacTeHui U KUBOTHBIX. OLIEHKa IKCTEPhEPA.
ban3kopoicTBEHHOE CKpEeIUBAHUE —
uHOpuauHT. Yuctas nunus. CkpeniuBaHue
YHCTHIX JIMHUHA. ['eTeposuc, niam rudpuHast
cuna. HeponcrBeHHOE CKpelIMBaHUE —
ayrOpuauar. OtnanéHnas rudpuau3anys u eé
ycnexu. MICKycCTBEHHBIM MyTareHes u
MOJTy4yeHUE MOIUIIIONI0B. JloCTIKeHus
CEJIEKLIMM PACTEHUM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

brorexHon0rNs Kak oTpacib IpOU3BOJACTBA.
I'enHas nHX)eHepuUs. JTanbl CO31aHUA
pexombunanTHou JIHK u TpancreHHbix
opranu3moB. KilerouHast HH>)XeHepHsl.
Kiterounbie KynsTypsl. MUKpOKIIOHAIBHOE
pa3MHOXKeHHe pacTeHui. KionnpoBanue
BBICOKOTIPOJTYKTUBHBIX
CEIbCKOXO35IMICTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKUE U ITUYECKHE MTPOOIIEMBI.
I'MO — renernuecku MOAM(PULIIMPOBAHHBIE
OpraHu3Mbl. DKCKypcusi «OCHOBHBIC METO/IbI
Y IOCTH>KEHHUS CENEKIMHN PACTEHUN U
’KMBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIMIO,

bubnmorexa LIOK
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MJIEMEHHYIO (hepMYy, COPTOUCIIBITATEIIbHBIN
Y4acCTOK, B TEIUIMYHOE XO3SIICTBO,
71a00paTOPUIO arPOYHUBEPCUTETA UITH
HAy4YHOTO LIEHTPA)».

8 PezepBHOE Bpems
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11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

OBoumonronHas ouonorus. [Ipennockuiku
BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPHHU.
DBOJIOIMOHHAS TEOPUS U €€ MECTO B
Ouosiornu. BiusiHuE YBOIOIIMOHHON TEOPUH
Ha pa3BUTHE OMOJIOTHU U IPYTUX HAYK.
CBHIETEIHCTBA IBOIOIIHH.
[TaneonTomornveckue: NOCIEIOBATEILHOCTD
MIOSIBJICHUSI BUJIOB B ITAJICOHTOJIOTUYCCKOM
JICTOTIMCH, TIEPEXOTHBIC (POPMBI.
buoreorpaguueckue: cX0ACTBO U pa3auyune
dayH u GIop MATEPUKOB U OCTPOBOB.
OMOPHOJIOTHUECKHUE: CXOJICTBA U Pa3IHUUs
AMOPHOHOB Pa3HBIX BUOB TO3BOHOYHBIX.
CpaBHMTENbHO-aHATOMUYECKUE!
TOMOJIOTHYHBIC, aHATOTHYHBIE,
PYIUMEHTApHBIE OPTaHbl, aTABU3MBI.
MonexkynsipHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HaCIIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKHX MyTeH y BCEX
OpPraHu3MOB. DBOIOIMOHHASA Teopus Y.
Hapsuna. [TpeanoceiIku BOSHUKHOBEHHSI
JapBUHU3MA. [[BIDKYIIIUE CHJIBI 3BOIOLUN
BUJI0B 110 J[apBuHY (M30BITOUHOE
pPa3sMHOXKEHHUE MPU OTPAaHUYEHHOCTH
pecypcoB, HeolpeaeIEHHAsE U3MEHYHBOCTD,
0opn0a 3a CcyIIecTBOBAaHUE, €CTECTBEHHBIN
ot0op). CUHTETHYECKasI TEOPHsI BOJIOIUH

KoanuecTBo 4acoB

KonTposbHbie
Bcero
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bu6nuorexa [IOK
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(CTD) u €€ OCHOBHBIC MTOJIOKEHUS.
Muxkpossomtonus. [lonmynsanusa kak eauHuna
BUJIA U SBOJIIOIMHU. [[BUXKYIIIHE CHUITBI
((paxTopsr) 3BONIOLINY BUIOB B IIPHPOJIE.
MyTaluoOHHBIN MpoLecc

Y KOMOMHATUBHAsl U3MEHYHUBOCTb.
[TonynsiTmOHHBIE BOTHBI U APEH( TEHOB.
W3omsanus u murpanus. EctecTBeHHBIN
0TOOp — HANPABISAIOLIUI (PAKTOP IBOIIOIHH.
@®opMBbI €CTECTBEHHOTO 0TOOpA.
[Tprcnoco01eHHOCTh OPraHU3MOB Kak
pe3yabrar 3Boaonny. [Ipumepsl
NpUCTIOCOOTIeHN Y OpraHU3MOB.
Apomopdo3bl ¥ U0 TATI TAIHH.

Bun u Bugoobpazosanue. Kpurepuu Buja.
OcHoBHbIE (OPMBI BUIO00PA30BAHHS:
reorpagpuueckoe, 3K0JI0rHUECcKoe.
Makpossontonus. PopMsl IBOJIIOLUU:
¢dueTnueckas, TUBEpreHTHasl,
KOHBEPIeHTHas, MapajjieibHas.
HeoOpaTMOCTb BOJTIOIHH.
IIpoucxoxnenue ot
HECTEMAIN3UPOBAHHBIX ITPEIKOB.
[Iporpeccupyromas cnenuaiu3amnms.
AnantuBHas paauanus. JlabopatopHas
paborta No 1. «CpaBHEeHHE BUOB 1O
MOP(OJIOTHUECKOMY KPUTEPUIO».
JlaGoparopnas pabota No 2. «Onucanue
PUCIIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIbHOTO XapaKkTepay.

Bo3HukHOBEHME M pa3BUTHE )KU3HU Ha
3emuie. JloHayuyHble peCTABIECHUS O
3apOKICHHUH KU3HU. HayuHbIe THIoTe3bl
BO3HUKHOBEHUS KU3HU Ha 3eMII€:

10

0.5
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abuoreHes  MaHcrepMus. XuMuieckas
ABOJIIOIUS. AOMOTEHHBIN CUHTE3
OpraHWYEeCKHUX BEILECTB U3
HEOPraHUYECKUX. DKCIEPUMEHTATBLHOE
MOJITBEPKACHUE XUMHUECKON IBOJIFOIUU.
HauganwsHbIe Tambl OHOIOTHYECKOM
sposironuu. ['mnoreza PHK-mupa.
dopmupoBaHrue MEMOpPaHHBIX CTPYKTYP H
BO3HUKHOBEHHUE MTPOTOKIIETKH. [IepBbie
KJIETKH M UX HBOJTIOIMsSA. DOopMUpOBaHUE
OCHOBHBIX I'PYII )KMBBIX OPTaHU3MOB.
PazButue xxu3Hu Ha 3emMIie 1o Ipam U
nepuoaam. Karapxeit. Apxeiickas u
poTepo30iickas 3pbl. [laneo3oiickas 3pa u
e€ epHroIbl: KEMOPUMCKUH, OPJIOBUKCKHA,
CUJTYpUNCKUH, JEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKU.
Me3so30iickas 3pa U €€ Nepruobl:
TPUACOBBIN, FOPCKUI, METIOBOM.
Kaiino3oiickas 3pa u €€ nepuojsl:
MMaJI€0reHOBBIN, HEOTC€HOBBIH,
AQHTPOIOTE€HOBBIN. XapaKTeprUCTHUKa
KJINMATA U T€OJIOTMYECKHUX MPOLIECCOB.
OCHOBHBIE 3Tarbl BOJIIOIUN PACTUTEIILHOTO
U )KUBOTHOTO MUpa. ApoMop(o3bl y
pacTteHuil U )KUBOTHBIX. [losiBIIeHME,
pacuBeT U BEIMUpaHUE TPYI KUBBIX
oprann3MoB. CucTemMa OpraHM4ecKoro Mupa
KaK OTpakeHue HBOIIOIUU. OCHOBHBIE
CHCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.
DBOJIIOIMS YeJIOBEeKa. AHTPOIOJIOTHS Kak
Hayka. Pa3Burtue npeacraBieHuii o
MIPOUCXOXKACHUH YeoBeKa. MeTobl
U3y4eHMs aHTpororese3a. CxoacTea u




pas3yInyMsl 4YeJ0BeKa U JKUBOTHBIX.
CucreMarnueckoe MoJIOKEHUE YETI0BEKaA.
JBwxymme cuitbl (paxTophl)
anTponorene3a. Hacnencrsennas
U3MEHYUBOCTb U €CTECTBEHHBIN 0TOOP.
OOmecTBeHHBIN 00pa3 KU3HH,
U3rOTOBJIEHUE OPYIUH TPY/la, MBIIUICHHUE,
peub. OCHOBHBIE CTaIUU U BETBH 3BOJIIOLIUU
YeJI0BEKa: aBCTPAJIONUTEKH, HeoBek
ymenbii, Yenosek npsaMoxonamui, Yemosek
HeaHJIepTalbCKUii, YenoBek pa3yMHBIH.
Haxoaku nckonaemsIx OCTaTKOB, BpeMs
CYIIECTBOBaHHUs, 00JIaCTh
pacnpocTpaHeHust, 00bEM roJIOBHOIO MO3Ta,
o0pa3 ku3Hu, opynusi. UeroBeueckre pachl.
OcHOBHBIE OOJIBIINE PACKHL: €BPOIICOUTHAS
(eBpasmiickas), HErpO-aBCTPAIOUAHAS
(aKBaTopHaNIbHAS ), MOHTOJIOMTHAS
(a3narcko-amepuKaHcKas). YepTsl
MPUCTIOCOOTIEHHOCTH MpeICTaBUTEIEH
YeJIOBEYECKHUX PAC K YCIOBUAM
cyuiecTBoBaHMs. EAMHCTBO yenoBeUeCKUX
pac. Kputuka pacusma. ITpaktuueckas
paborta No 1. «M3y4eHue uckomaembix
OCTaTKOB PACTEHUH U )KUBOTHBIX B
KOJUIEKIUAX». DKCKYPCHUS « DBOIIOLIMS
OpPraHMYECKOT0 MHUpa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN WM KPACBEIUECKUN
My3ei).

Opranu3mbl 1 OKpYy’Karolias cpefa.
DKONOorus KaK HayKa. 3aJ1a4ud U pa3Jebl
AKOJIOTMH. METO/IbI 3KOJIOTUYECKUX
UCCJIEZIOBAHUN. DKOJIOTHUECKOe
MHUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

bu6nunorexa LIOK
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Cpenpbl oOuTaHusl OPraHu3MOB: BO/IHAS,
HA3eMHO-BO3/1yIlIHasl, IOYBEHHAs,
BHYTPHUOPIaHU3MEHHAsI.

Okonoruyeckue ¢akropsl. Kimaccudukarms
9KOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTpOIIOreHHble. JleiicTBue
9KOJIOTMYECKHUX (PaKTOPOB Ha OPraHU3MBI.
AGuornueckue (pakTopbl: CBET,
TEeMIIepaTypa, BIaKHOCTb. DOoTOnepuoan3m.
[IpucnocobaeHunst OpraHu3MoB K JEHCTBHUIO
abuotuyeckux (akropos. buonornueckue
put™bl. buotnyeckue dakroper. Buabl
OMOTUYECKUX B3aMMOIEICTBUMN:
KOHKYpEHIIHS, XUITHUYECTBO, CHMOHMO03 U
ero gopmsl. [Tapazutusm, koomnepanus,
MyTyaJIi3M, KOMMEHCAIU3M
(KBapTHPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeUTpanusm. 3HadeHHe
OMOTHYECKUX B3aMMOIEHCTBUN IS
CYILIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX
coo011ecTBax.

KOJIOTUYECKUE XapAKTEPUCTUKHU TOMYIISINH.
OcHOBHBIE TIOKA3aTEIN MOMYIISLNN:
YHUCIIEHHOCTb, MJIOTHOCTb, POXKAAEMOCTD,
CMEPTHOCTB, IPUPOCT, MUTPALIHSL.
JluHamuKa YuCIE€HHOCTH MOMYIISIUHN U €
perymsius. JlaboparopHas padora No 3.
«Mopdonoruaeckrne 0COOCHHOCTH
pacTeHHi U3 pa3HbIX MECT OOUTAHUS.
JlaGoparopnas pabota No 4. «Biausiaue
CBETa Ha POCT U Pa3BUTUE YEPEHKOB
koseyca». [Ipaktuueckast pabora No 2.
«IToxcyér MIOTHOCTU MOMYJALMN Pa3HbIX
BHUJIOB PACTECHUI».




CooO1uiecTBa U 9KOJIOTHYECKHUE CUCTEMBI.
Coo011ecTBO OpraHUu3MOB — OHOIIEHO3.
CtpyKTypbl OHOLIEHO3a: BUAOBAS,
MIPOCTPAHCTBEHHAs, TpOPHUIECKas
(mumieBas). Buasl-nomunanTel. CBs3u B
OuoLeHo3e.

DKOJIOTUYECKUE CUCTEMBI (3KOCUCTEMBI).
[TonsiTre 06 SKOCUCTEME U OHOTEOIIEHO3E.
OYHKIIMOHATHHBIC KOMIIOHCHTBI
9KOCUCTEMBI: IPOAYIEHThI, KOHCYMEHTHI,
peayteHTsl. KpyroBopoT BemecTB U MOTOK
SHEpruu B 3kocucreMe. Tpoduueckue
(nuieBblie) ypoBHU 3KocucTeMbl. [Tumiensie
nenu u cetu. OCHOBHBIE MMOKa3aTeIn
9KOCHCTEMEL: OroMacca,

MPOIYKIHSL. DKOIOTUYECKUE MTHPAMUIBL:
NPOAYKIIMH, YUCIEHHOCTH, OMOMAacCCHI.
CBoiicTBa 9KOCUCTEM: YCTOMYUBOCTD,
camoperyJssinus, pa3putue. CyKIeccHs.
ITpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03ED
U peK. DKOCHUCTEeMa XBOMHOTO WIIN
[IMPOKOJIMCTBEHHOTO JiEca.
AHTpPOIIOT€HHBIE SKOCUCTEMBI.
ArposkocucteMbl. YpO0IKOCHUCTEMBI.
buonornyeckoe n X0351MCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.
buopaznoobpasue kak gaxtop
ycTroiunBocTH 3kocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie.
VYuenne B.U. BepHaackoro o 6uocdepe.
['panuiipl, cOcTaB v CTPYyKTypa Ouochepsl.
JKuBoe BemiecTBo u ero pyHKIUU.
OcobenHocTr 6uocdepsl Kak rIo00aTbHOM

bubmmoreka IIOK
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9KOCHCTEMBI. /[IMHAMUYeCcKOe paBHOBECHE H
oOpatHasi cBsi3b B Orocgepe.

KpyroBopoThbI BemiecTs u
OMOTreOXMMHUYECKUE IIUKITBI JIIEMEHTOB
(yriepona, azora). 30HaILHOCTH OHOChEPHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3eMin.
AHTpOIIOTeHHBIE U3MEHEHUS B Ouocdepe.
['moGaibHbIC SKOJOTHYECKUE TPOOIIEMBI.
CocyiiecTBoBaHUE PUPOIBI U
yenoBeuecTBa. CoxpaHeHHE
Oropa3zHo00pa3us KaKk OCHOBA
ycroitunBoctu 6uochepsl. OcHOBa
PaAIMOHATILHOTO YIIPABIICHUS IPUPOTHBIMH
pecypcamu U UX UCIOJIb30BaHUE.
JocTmkeHust OMOJIOTHH U OXpaHa MPUPOIBL.

PesepBHOE Bpems

bubnmorexa LIOK
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauvecTBo Jlara Aata
Tema ypoka no
n/n 4acoB U3YYeHU s
dakry
1 b . 1
MOJIOTHS B CUCTEME HAaYK 06.09.2023
MeTo/1p1 TO3HAHUS )KUBON TPUPOIBI
[TpakTrueckas padota Ne 1
2 {4 1
«Mcnonb30BaHMEe Pa3TUYHBIX METO/I0B 13.09.2023
P U3YICHUH OMOJIOTUIECKUX
00BEKTOBY
3 buonoruueckue cuCTeMbl, MPOIECCHI U 1
ux uzydenue. CtaproBast TMarHOCTHKA. 20.09.2023
4 XUMHAYECKHUH cOCTaB KIETKU. Boma u 1
MUHEpaJIbHBIC BEIIECTBA 27.09.2023
b . . 1
5 enku. CocTaB U CTpoeHHE OETTKOB 04.10.2023
®DepMeHThI — OUOIOrHYeCKUe
karanu3aTopsl. JlabopaTopHas pabora Ne
1«1 i 1
6 «3yueHne KaTaluTHIeCKOM 11.10.2023
AKTUBHOCTH (pepMEHTOB (Ha TpUMeEpe
aMuUJIa3bl WM KaTajlasbl)»
7 I 1
VYrnesoasl. Jlunuast 18.10.2023
8 H .ATOD 1
YKJIEUHOBBIE KHCIOTHI 95 .10.2023
9 Hcropust u MeTOIBI U3YYCHUS KIICTKH. 1
Knerounas Teopus. 08.11.2023
10 Kn . 1
€TKa Kak I1eJI0OCTHAas )KUBasi cucTeMa 15.11.2023
CrpoeHne 3yKapuOTHUECKON KIIETKH.
JlaGopatopHas padorta Ne 2 «M3ydenue
1 CTPOEHHS KJIETOK PAaCTeHUH, JKUBOTHBIX, 1
rpubOB U OakTepuil Mo MUKPOCKOIIOM 22.11.2023
Ha TOTOBBIX MUKpOTIpENaparax u ux
OTIHCaHHE»
12 . 1
OOMeH BeIeCTB WK META00IN3M 99.11.2023
13 doTtocuHTE3. XEMOCHHTE3. 1

06.12.2023




14

15

16

DHepreTudeckuii oOOMeH.

BbuocunTes Oenxka. PeaKHI/II/I MaTpU4IHOI O
CHHTC3a.

Tpancismus — OnocuHTe3 OenKa.

13.12.2023

20.12.2023

27.12.2023

17

18

19

20

Hexknerounsie GopMbl )KU3HH — BUPYCHI.

@DopMBbl pa3MHOKEHUSI OPIraHU3MOB.

JKu3HeHHbIN UK KIeTKU. [{enenue
KJeTku. Muto3. JlabopaTopnas pabora
Ne 3. «HaOnroneHue MuTO3a B KIIETKAX
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Meltios.

10.01.2024

17.01.2024

24.01.2024

31.01.2024

21

OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJ1eToK. ONI010TBOPEHHE.
JlaGopaTtopnast pabora Ne 4 «3yuenue
CTPOCHUS IMOJIOBBIX KJIETOK HAa I'OTOBBIX
MUKpOIpernapaTax»

07.02.2024

22

23

24

NunuBuayansHOE pa3BUTHE
OpraHU3MOB.

['eHeTnKa — Hayka O HaCJIEICTBEHHOCTH
Y U3MEHYHMBOCTH.

3aKOHOMEPHOCTH HACJIEAOBAHUS
pU3HAKOB. MOHOTHOpUIHOE
CKpEILNBAHHUE.

14.02.2024

21.02.2024

28.02.2024

25

JurubpunHoe ckpenyBaHue. 3aKOH
HE3aBHCUMOTO HaCJIe{OBAHHS
NIPU3HAKOB.

06.03.2024

26

CueruieHHOE HacJeI0BaHUE TIPU3HAKOB.
JlaGopaTtophnast pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS Y
Jp030(UIIBI HA TOTOBBIX
MUKpOTIpenaparax»

13.03.2024

27

28

I'enetuka noia. Hacienosanue
MIPU3HAKOB CIETUICHHBIX C TIOJIOM.

HM3menunBocth. HenacneacTBeHHas

20.03.2024




u3MeH4nBOCTh JlaboparopHas padota Ne
6. M3yuenne Moau(pUKAIIMOHHON
MU3MEHYUBOCTH, IOCTPOCHUE
BapHUaLMOHHOIO Psi/ia U BapHALIMOHHOM
KpUBON»

03.04.2024

HacnencrBeHnass "3MEHYMBOCTb.
JlabGopatopnast pabora Ne 7. «Ananu3

29 MyTalHi y Jpo30(HIbl HAa TOTOBBIX 1 17.04.2024
MUKpOIpenaparax»
I'enernka yenoseka. [Ipakruueckas
30 pabota Ne 2. «CocraBieHUe U aHATHA3 1 94.04.2024
POZIOCIIOBHBIX YEIIOBEKA.
31 Ceneknus Kak HayKa M IIpoLecc. 1 08.05.2024
39 MeTobl U JOCTUKEHUS CEIeKIIUU 1
pacTeHUM U )KMBOTHBIX. 15.05.2024
33 [Ipomexyrounas arrecranus. Mitorosas 1
KOHTpOJIbHAsI paboTa. 22.05.2024
34 buoTtexHonorus kak orpacib 1
MIPOM3BO/ICTBA. 29.05.2024
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
Ne Tema ypoka KoaunuecrBo  Jlara Jara mo
n/n 4yacoB U3y4eHust dakry
1 DBOJIIOIHS U METOJIBI €€ M3YUCHHS 1 06.09.2023
5 Ucropus pa3BuTus mpeacTaBieHuit 00 1 13.09.2023
IBOJTIOLIAN
3 MUKPO3BOIIOIUS 1 20.09.2023
[Tomynsmus Kak dIeMEeHTapHAS
SIMHHMIIA BUJIA ¥ SBOJFOIUH.
4 Jlaboparopnas pabota Ne 1 1 27.09.2023
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBroKyIye cuibl (3JIeMEeHTapHbBIS 1 04.10.2023
(aKkTOphI) FBOTIOLUN
6 EcrecTBenHbIit 0TOOp 1 ero GopMbI 1 11.10.2023
PesynbTarsl 3BOIIONUN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 18.10.2023
pabota Ne 2 «Onmcanue
MPUCTIOCOOTCHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepar»
8 HanpasneHus 1 myTd MaKpOIBOJIIOLMH 25.10.2023
9 HeobpaTumocTs 3BOITIONNAN 08.11.2023
10 Hcropus xu3HU Ha 3eMiie U METOIbI €€ 1 15.11.2023
U3YYEHUS
11 ['umoTe3b! MPOUCXOXKICHUS KU3HH Ha 1 99 11.2023
3emie
12 Pa3BuTHe )xu3HM Ha 3emIe 1o 3paM U 1 99.11.2023
neproam
OCHOBHBIE ITaIlbI BOJIOIUN
pPacTUTEIHHOTO U KHUBOTHOTO MHPA.
13 [IpaxkTuueckas padora Ne 1 «/3yuenue 1 06.12.2023

HCKOITIa€MbIX OCTAaTKOB paCTeHI/Iﬁ n
JKHUBOTHBIX B KOJIJICKIIUAX )




COBpeMeHHaSI CUCTCMA OPraHNYCCKOTO

14 13.12.2023
MUpa
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 20.12.2023
16 JBrokymiye cuibl (pakTophl) 97 12,2023
aHTPOIIOTeHE3a
17 OCHOBHBIE CTaIMM 3BOJIOLIMH YEJIOBEKA 10.01.2024
18 YenoBeveckne packl U MPUPOJIHBIC 17.01.2024
aJIaTnTalliy 4eJI0BeKa
PesepBHeIit ypok. O000IICHHE 110 TEME
19 «BO3HMKHOBEHHUE U Pa3BUTHE )KU3HU HA 24.01.2024
3emuie»
20 DKOJIOTHS KaK HayKa 31.01.2024
21 Cpelnbl 00UTaHHS U SKOJIOTUICCKHE 07.02.2024
(bakTopsI
AlGuotnueckue GpakTOpHI.
JlaGopaTtopnast pabota Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
22 pacTeHUH U3 Pa3HBIX MECT OOUTAHUSY. 14.02.2024
JlaboparopHnas pabota Ne 4. «Bnusinue
CBETa Ha POCT M Pa3BUTHE YEPCHKOB
KOJIeyCa
23 buoTtndeckue hakTops 21.02.2024
DKOJIOTMYECKHE XaPAKTEPUCTUKU
24 HOl'IyJ'ISII'I.I/II/I. [IpakTnueckas pa6ouTa Ne 2 98.02.2024
«IToaCYET TUTOTHOCTH OIS
Pa3HBIX BUJIOB PACTCHUI
25 CooO1miecTBa OpraHu3MOB — OHOIIEHO3 06.03.2024
26 DKOJIOTUYECKHE CUCTEMBI 13.03.2024
(9KOCHCTEMBI)
OCHOBHBIE TIOKA3aTEIIA YKOCHCTEMBI.
27 Oxonorudeckue nupamuabl. CBoiicTBa 20.03.2024
skocucteM. Cykueccus
28 [IpupoaHbIE 5KOCUCTEMBI 03.04.2024
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI 17.04.2024
30 Buocdepa — rinobanbHas sxocucTemMa 94.04.2024
3emun
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 08.05.2024
6uocdepsl.
32 YenoseuecTBO B Onocdepe 3emiun 15.05.2024
33 [Ipomexyrounas arrecramus. itorosas 22.05.2024




KOHTpOJIbHAs paboTa

CocyiiecTBOBaHHE MIPUPOABI U
YeJI0BEYECTBA

34 1 25.05.2024

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

* buosnorns / [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilon
pen. [Taceunuka B.B., AkunonepHoe o6mectBo «M31arenscTBo
«lIpocsemienne»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue /Ilon pen. [laceunuka B.B., AkunonepHoe o6mectBo «M31arenscTBo
«lIpocsemienne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS

1. BacunbeBa T.b., UBanosa U.H. [Ipuponosenenue. buomorus.
EctectBo3nanue: Conepxanue oopazoBanus: COOpHUK HOPMATHUBHO —
IIPABOBBIX JOKYMEHTOB U METOJAMYECKUX MaTepuasoB. - M., Benrana — ['pad,
2007 (CoBpemeHHOE 00pa3oBaHUE).

2. [IpumepHas mporpamMma 1o OHOJIOTHH CPeTHEro (ITOJIHOT0) OOIIEro
oOpazoBanus (6a30BbIii ypoBeHb) (Bacunnena T.b., iBanosa M.H.
[Tpuponoseaenue. buonorus. EcrectBoznanue: Coaeprxxanue oOpa3oBaHUs:
COOpHHMK HOPMATHUBHO — MPABOBBIX JIOKYMEHTOB U METOIUYECKHUX
Marepuaiion. - M., Benrana — I'pad, 2007, ctp.105-115, (CoBpemeHHOe
00pa3oBaHue).

3. Ctangapt cpeanero (IoJiHoro) obIero 00pa3zoBaHus Mo OUOJIOTHUH.
bazossiit yposens (Bacunbesa T.b., iBanosa U.H. [Tpuponosenenue.
buonorus. EctectBoznanue: Conepxanue oopazoBanus: COOpHUK
HOPMAaTHBHO — TIPABOBBIX JOKYMEHTOB M METOJUYCCKUX MAaTePHUAJIOB. - M.,
Benrana — I'pad, 2007, ctp. 31-35, (CoBpemeHnHOE 00pa3oBaHue).

4. Tlporpamma 1o 6uo0TUu AJ1 00111e00pa30BaTEIHHOTO MPOGUIST O0yUeHHUS
B cpeaHelt (moHoi) mikojie. ABtopel: M. H. ITonomapesa, JI.I1. Anacracosa,
O. A. Kopuunoga, JI.B. Cumonosa, B. C. Kyumenko (Coopuuk «O0ras
ouomnorus. [Iporpammer. 10-11 xmacey. / Ilox pegaknueii mpod. [Tonomapesoii
N.H.- M. «Benrana - I'pad», 2006, ctp. 8- 15);

5. PexoMeHaiuu mo UCnoJib30BaHui0 yueOHUKOB «O0111ast Ouomorus» Jist
yaamuxcs 10-11 knaccoB noa penakiueit npod. M.H. [TonomapeBoii (6a30Bbiit
YPOBEHbB) TIPU TUIAHUPOBAHUY M3YUEHHS TIpeaMeTa | yac B HEACO.




JlononHuTenbHAS yueOHas IUTepaTypa sl YIUTEIIS:

1. JIepuep I'.1. - OGmias 6uonorus. [loypounsie Tectsl u 3aaanus. 10-11
xiacc. M., Akapuym, 1992

2. CamocTosATeNnbHbBIC pa0OTHI yuanuxcs mo ouosorunn. bubmmorexa yaurens
ouosioruu. M., IIpoceemienue, 1984

3. bonnapenko M. A.- Tectsl o o61ieit 6monoruu. Caparos, «Jlunei», 1999
4. Tpommn A.C., Tpommna B.I1. ®uznonorus knetku. M., [Ipocsemienue,
1979

5. DneKTUBHBIN Kypc «UTo BB 3HaeTE O CBOCH HACIIEICTBEHHOCTH?» (aBT.
N.B. 3Bepesa), Bonrorpan, Kopudeii, 2005

6. Kucenena 3.C., Msrkosa A.H. Meroauka npenojgaBanus ¢GakyJIbTaTUBHOTO
Kypca o renetuke, M., [Ipocsemenue, 1979

7. Jlemesa H., Kammrok JI., JIucoB H. - buojorus B s3x3amMeHaIMOHHBIX
Bompocax u orBerax. M., Aupuc- IIpecc, 2001

8. MyxamemxanoB W1.P. - Tectel. 3aueTsl. baun-onpocel. buonorus. 10-11
kiaaccel. M., «cBAKO»y, 2006

9. [lMamanentok E.C., Kammok JI., JIucos H. - Tectsl mo Omonorum ais
nocrynaromux B BY3s1, M., Aiipuc — I[Ipecc, 2007.

10. ITumenoB A.B. - Ypoku ouonoruu B 10 (11) kimacce. PazsepayTtoe
IJIaHupoBaHue. Spocnasib, AkaaemMus pa3Butus, Akagemus Xoiaauar, 2003.
11. Baxpymes A.A., Jloarun C.H. u ap. - Tematudeckue TeCThl 115
IIOATOTOBKH K uToroBou arrecranuu u EI'D. buonorus, M., BAJIACC, 2005.
12. Paiimepc H.®. Kpartkuii cioBapb 6MOJIOTHUECKUX TEPMUHOB. M.,
IIpocsemenune, 1997.

13. EI'D. buomorust. KMUMgs1. 2014-2020 roasl.

14. HayyHo — MeTonuecKkue KypHabl «bruonorus B IIKOJIE»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http://bio.lseptember.ru-razera «buosorus» (mpuioxeHue K razere «1
CEHTAOPS»);

www.bio.nature.ru - HayuyHbIe HOBOCTH OHOJIOTHH;

www.edi HYPERLINK "http://www.edios.ru/"os.ru - Diinoc - neHtp
JMCTAHIIMOHHOTO 00pa30BaHMUS,

www.km.ru/edication - yueOHbIe MaTepHasbl U CJI0BapH Ha caite « Kupumt u
Medoauity.



