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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB oOOydYeHUs 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 NMO3HAHUU KUBOM MPUPOJBI U 00ECTIeUeHUN
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, BOCHUTAHUS M PA3BUTHUA OOYHAIOUIMXCS CpeACTBaAaMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH 00pa3oBaTEIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpPEeIMETHbIM U MPEIMETHBIM pe3ylibTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB YyueOHO-TI03HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPaBICHHOCTb HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpY)Karouled NPUPOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWIA B MOBCEAHEBHON JKU3HM JJIsI PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHUKO-
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 mpeamnojaraerT ¢GopMupoBaHHe Yy OOydaroIIUXCs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTaBICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe30MacHoro obpasa
YKW3HU, KOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne 6mosorun odecreyuBaeT 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 NpeIHA3HAYCHUHM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B IIPOrpaMMe IIO
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 OKPYJKAOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIE 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  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  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 «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHu4ecKoro Mupay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
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 OOYyYaIOIMMUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
JUIsl (pOPMHUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH U TOJIXOJIOB K M3YyYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YCeHHUH 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 >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

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

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», 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 ximacce — 34 4gaca (1 gyac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

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

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONIMCAHMUE,
u3MepeHue, kiaaccuukanus, MOJETUpPOBaHUE, CTaTUCTHYECKass o0paboTka
JTAHHBIX ).

JlemoncTpanum:

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

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

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbl 1 MX OPraHU3ALUS.

KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JlemoHcTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUN COCTAaB KIIETKU. XHUMHUUYECKHE DJIEMEHTHI: MAKPOIJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMK BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llommepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE AMUHOKHUCJIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU



CTPYKTYphl ~O€IKOBOM MOJEKyNdbl (TepBUYHAs, BTOpPUYHAS, TPETHYHASA W
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buonornyeckue
byHKIUN OETIKOB.

®depmenTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpaTtHas crneuuduuHoctb. KodepmeHTsl. ButamuHbI.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJrOK03a, pubo3a u  JAe30Kkcupubo3a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
1esuI003a). buonornyeckue GpyHKIIMKM yriieBo10B.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumm sunuaoB. CpaBHEHHE
YII€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{utonorus — Hayka o kietke. Kiietounas teopus — NpuMep B3aUMOIEUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka kak mnemoctHas »uBas cuctema. OOuMe MNpPU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotudyeckasd. OcOOEHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKApPUOTHYECKON KJIETKH. OCHOBHBIC OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opraHousibl. OgHomemOpannbie opraHouasl kietku: JIIC, ammapart I'onbmxw,
an30coMbl.  [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. DYHKIMY OPraHOUIO0B KJIETKU. BKitoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOUM MPUPOIEN.



Tabmuubr n cxembl: «llepuognveckas TabiuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIEeKYJIbl BOJIb», «brocuHTe3 0enka», « CTpoeHrue MOJIEKYJIbl OEIKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. [JHK», «CtpoeHne mMonexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKn», «YTIIEBOAbD, «JIumuasn.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHune KaTaJIUTUYECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHS KJIETOK paCTEHUH,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesTeJIbHOCTb KJIETKH.

OOMeH BemIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMMWJISALUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabosm3ma.

Tunbel oOMeHa BeliecTB: aBTOTpO(HBIN U rerepoTpodHbiii. Ponbs dhepMeHTOB
B OOMEHE BEIIECTB U IPEBPALLICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycnoBuil cpeibl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE DSHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buaesl. KucinopomHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil MHPOpMaUMU B KJIETKE. [ €HETHYECKUd KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsanus — GuocunTe3
Ooenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oenka.



Hexnetounsie ¢popmbl xu3Hu — BUpychl. ctopust otkpsitus Bupycos (. U.
WNBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKMU3HEHHOTO I[MKJIa BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  [Ipodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUDY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHbIM nukia Bupyca CIIN/]a,
oakrepuodaray, «Pemmukarms JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enka», « CTpoeHue KIETKNU», Mojielb cTpykTypsl JJHK.

Tema 5. PazmMHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKI, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruyeckue OCHOBBI PA3MHOXKEHHSI M  WHIUBUAYaJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBIC MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: J€JIE€HUE HaJBOE, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meio3a. IIpoueccel, npoucxonsiine Ha CTagusxXx MeHosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
OCcOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OmuiogoTBOpEHUE.
[TapTenorenes.



NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMPsAMOE, HenpsaMmoe (JIuYuHOYHOE). BiusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOK,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsimoe n HenpsaAMoe pa3BUTHEY, «] aMeTOTeHEe3 Y MIIEKOTIUTAIOIIUX U
YyesioBeKa», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJICKOITUTAIOWIETOY, «SHIeKIeTKa MeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JAHK, monenp meTadazHoi XpoOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETHUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHbIE . MeHaenem.
MonorubpuiHoe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOIO  CKpEIIMBAHUS.
AHanuzupytouee ckpeupanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.



CuemnieHHoe  HacineioBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHHUIO T'eHOB. HapyleHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOPUs HACIEICTBEHHOCTHU. | €eHETHUECKHE KAPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsl KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HopMa peakiuu. CBolicTBa MOANM(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIHMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukaiuys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUUYMHBI MyTauuidi. MyTareHHble (PaKTOPHI.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HAclIeACTBEHHON n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapumorunm uenoBeka. OCHOBHbIE METOAbI T€HETHUKU
YeJIOBEKa: TCHECATOTHUYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[11P-ananu3a. HacnenactBeHuble 3a0o0jeBaHUs YEIOBEKA: TICHHBIC OOJIE3HH,
0OJIe3HU C HACJEACTBEHHOM MPEIpacroyiOKEeHHOCThIO, XPOMOCOMHBIC OOJIE3HH.
ComaTnueckue UM reHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYCHUS TeHETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOT€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHHS] UM €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuOoTuIlbl YelloBeKa W KUBOTHBIX», «BHIbI



W3MEHUYMBOCTHY», «MoaudukanrnoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», «MyTarmoHHast U3MEHUYUBOCTHY.

OOopynoBaHue: MoOAEIU-AMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Hemonnoe nomuHupoBaHue», «Jurubpunnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MukKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabota Ne 5. «V3ydeHnue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas paborta Ne 6. «M3yueHrne MoanUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopatopHnas pabdota Ne 7. «AHanu3 myTanuil y npo3o(uibl Ha TOTOBBIX
MHKpOITpernaparTax».

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpaXx TMPOUCXOXKICHUS U MHOTooOpa3us
KYJbTYpHBIX pacTeHUM. LIEHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI CeNeKIUU. MacCoBbIi U MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KkopoACTBEHHOE
ckpenBanue — HUHOpuAMHT. Ywucras nuHusa. CKpelMBaHUE YHCTHIX JUHUMH.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TONMUILIONAO0B. JIOCTMKEHHMS CENEKIMM PACTEHHUM, >XKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SAMCTBEHHBIX OpPTraHU3MOB.
Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTtenuit», «llopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,



«[Homumnoungus», «OO0BeKThl OuoTexHOMOTUNY», «KileTouHblE KyIbTYpbl U
KJIOHHpOBaHHe», «KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sI1ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOJbI M JIOCTHKEHUSI CENEKIUU PacTeHUN u
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[IpennochUlki BO3HUKHOBEHHUSI JBOJIOINUOHHOW TEOPUHU. DBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BOMONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GpayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYpPCOB, HEOMpENeNEHHAsT W3MEHUYHBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B mpupojae. MyTaioHHbBIN
MpOoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiiiOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB KaK pe3yibTaT dBOMIONUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl ¥ UIMOA AT TALINH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.



MakposBomonus. Dopmbl  3BOTIOLUMU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxeHne OT HeCNEeUHATM3UPOBAaHHBIX MNpeakoB. [Iporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

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

Tabnuibl U cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emie», «3apoAbIlu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3b», «WUnmoamantaumm», «OOmas nereHepanus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHME: KOJUJIEKIMS HACEKOMBIX C Pa3IM4YHbIMU THUIIAMH OKpPACKH,
Ha0Op IUIOI0B U CeMsIH, KoyuieKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHs 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuleKuusa «@PopMbl COXPaHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukauus «llepexpéct
XpOMOCOM», BIIaXKHble npemnaparbl «Pa3BuTue HacekoMmoro», «Pa3Burtue
JSATYUIKWY, MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (OpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHHUS O 3apOXKJICHUU >KU3HU. HayuyHble TrUMNoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XuUMUYecKas
3BOJIIOLIUA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tarnbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas dpel. llameosoiickas 3pa u €€ TEpHUOABL: KEMOPHICKHUA,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBJIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKOTO MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBoIIOLIMA YeJIOBEKAa. AHTPOIIOJOTH KaK HayKa. PazBuTue npeacraBiieHuil o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneacrtBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIil. Haxoaku MCKOmaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHHS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OcCHOBHblE  OoNblIME  pachl:  €BPONECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepuKaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpEACTaBUTEINEH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuner n cxembl: «Bo3uukHoBeHnue ConHeuHOM cuUCTeMBI», «Pa3Butune
opraHnyeckoro mupa», «PacturenpHas xierka», <OKuMBOTHas  KIETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO YenoBeKa (KaMHHU-YOMIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckast padota Ne 1. «M3ydeHue uMCKOMaeMbIX OCTATKOB pacTeHUH U
YKABOTHBIX B KOJJIEKIIUSIX).

OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
MCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (akTOpoOB:
abuoTHyeckue, OHOTHYECKHE M aHTPOIOreHHble. JlelcTBHE HKOIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMOKO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYLIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH nomyiasund. (OCHOBHBIE IOKa3aTeau
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JdeMoHCTpaum:

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

Tabnuiel 1 cxembl: kapta «lIpupoansie 30HbI 3emany, «Cpeabl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miecTBOo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3M B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (muIIeBbie) YPOBHM OKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak QakTop ycTOMYMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anpHONW 3KocucTeMbl. /luHamMuueckoe paBHOBecME M oOpaTHasl CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIICMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. Beprnanckuii.

Tabnuiel u cxembl: «llumeBslie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JACWCTBUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisSIOMIAs
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTophI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Oumochepn»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«Kpyrosopot yraepona B 6uochepe», «KpyroBopot a3ota B mpupoe».

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobuiecTBa», Komiekuuu «bruonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, n300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
BHOJIOTMN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUSA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaram
OCBOCHUSA OOyYaloIMMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCS POCCHHCKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUI0, HaJlWyMe MOTHUBAIlMM K OOydYeHHI0  OuOJOoruu,
[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KIIFOUEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN Pa3BUTHSA OHOJOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITETbHOCTH I[I€EHHOCTHO-CMBICJTIOBBIMH  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHUS NpeaMeTa «bHOJIOTHS» HOCTUTAtOTCA B
CAUHCTBE YYCOHOM M BOCIHMTATCIBHOM JEATCIIBHOCTH B COOTBETCTBHUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW TMO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPpAAULMSAM MHOTOHAILMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUpOE U
OKpYKaroUIEn cpelie.



JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YUUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHHUSIMU, KYJIbTYPHBIMUA [EHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYKICHHH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEpPE]
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOLJIOE U HACTOSIIIEE MHOTOHALIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEIOBEKA U COBPEMEHHOIO 00I1IeCTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICHUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS W
IMOLMOHAIBHOIO 0J1ATONOTY YU :

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE I[EHHOCTU TMPAaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHNE IEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHWI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1EJIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHHS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNBTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUHU
3HAHUS M YyMEHUSI TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, OHoCchephl);

AKTUBHOE  HENPUATUE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYkKaAOUIEH
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILIATh UX;

HaJIMYUe Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl Kak CpeICTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cheru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE Kak O €IMHCTBE MPHUPOJIbI, YelIOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodsieM
COXpaHEHUS TPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEIIaTh pPECypCHble  MPOOJIEMBbI  pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTUYECKUX MPOOJIeM U
obecrieueHusT TepexojJa K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTUYECKUX 3HAHUM B IEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
IpU U3Y4eHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS
pelIeHus Mpo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM IEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIET0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYUMble IS (DOPMHUPOBAHUS MHUPOBO33PECHHUS OOYHAIOLIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, HaydHbIH (pakT, MPUHIIMI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JPYTHX),
YHUBEpCalIbHbIC Yy4YeOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pETyJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
ITPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETCHIIMM OOYYalomuXCs, CIIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33PEHUYCCKUE 3HAHUS W  YHUBEPCAIbHBbIC Y4eOHbIC JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTrpaMMBbl CpEIHEro oOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBJaaaeHune YHHBepPCAJIbHbIMH YueOHbIMU NMO3HABATEIbHbIMHU
NefCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIILICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUK, 000OIICHHUS ), PAaCKPBIBATh CMBICIT



OMOJOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3M C IPYTUMH MOHATHUSAMH );

ONpENENATh LENN JAESATEIbHOCTH, 3a7aBas IApaMETPbl M KPUTEPUM HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMYECKHUE MOHITUS [l 00bACHEHUs (PAKTOB U SIBJICHUN
YKWBOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHaJIOTWN), BBIABIATH 3aKOHOMEPHOCTH U NPOTHUBOPEYMsI B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKKe  IMPOTUBOPEYMM  Pa3sHOTO  pOJA,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHHUs NpPOOJeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JEATENBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B O3HAHHS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJIBI JEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U NPHUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

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

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTENbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHUS, HaXOAWTh apryMEHThI ISl JOKa3aTesIbCTBA
CBOMX YTBEPKJICHUH, 3a]1aBaTh NapaMeTPbl U KPUTEPUU PELLIEHUS;

aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJE€ PEIICHHUsS 3aJadd pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



OCYILECTBIATH IEJICHAINIPABICHHbBII TMOUCK MEepeHoca CPEACTB M CIOCOOOB
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

yYMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEAEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTMHAIBHBIC MOAXOAbI M PEHICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaunmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusl, HAy4YHO-IIONYJIIPHOM JMTepaTrype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax [aHHbIX, B VHTepHETE), aHaIU3UpPOBATh
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMalUK, HEOOXOIUMOM JJIsl BBIMOJHEHUS YYEOHBIX
3a/1ay;

npUOOpeTaTh OMBIT KMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
ononornyeckor uHpopmanuu (cxembl, TpaduKu, AUArpaMMbl, TaOIUIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

1) o0mmennme:

OCYILECTBISATh KOMMYHHUKAIIMU BO BceX chepax KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYIHMX y4aCTHUKOB
JIMajora Wik JUCKYCCHH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;



BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HAMEPEHUs IPYTUX JIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh U HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUSA MPHU PEIICHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX NEUCTBUM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0T0 WieHAa KOJIJICKTHBA,;

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OILICHMBAaTh Ka4yeCTBO CBOEro BKJIaJa MU KaXKIOTO yYaCTHHKA KOMAaHIBl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajiaraTh HOBBIE TPOEKTHI, OIICHUBAaTh WJIEU C TMO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITHATUBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM W UX
pEIICHMS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSAX U IMOCTYIKAaX MO OTHOIICHHUIO K JKUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 37I0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BaTelIbHON
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacHmpsTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a pelleHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KyJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  TMO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBHUM M MBICIUTENIBHBIX IPOLECCOB, UX pe3yJbTaTOB U
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLEHKU CUTyallud, BbIOOpPA
BEPHOT'O PEILIECHUS;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pU AaHAIHU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 11 yueoHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IeHCTBUN MO OCBOEHHUIO, HHTEPIIPETALUN U
npeoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl IPEICTaBICHbI 10 TOaM 00yUYeHHs.

[TpenmeTHbIe pe3yibTaThl OCBOEHUS yueOHoro npeameta «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAKATh:

c(hOpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PpACKPbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KJETKa, OpraHu3M, MeTabosu3M (OOMEH BEIIECTB U NpEeBpalleHHE
SHEPIruM), TOMEOCTa3 (CaMOPETryJIsilius), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHE H3JaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHas JOrMa MOJIEKYJsIpHOM Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIECCOB U SIBJICHHM, OpPraHU3alMs U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
PE3yJBTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX ITOHATHM, TEOPUH U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 M 3HEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO03a, Meko3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJISl IPUHATHS NPAKTUYECKUX PEIICHUNA B IOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU ounonoruu " OMOTEXHOJIOTHI U PalMOHAJIBHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 33aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUs ISl Npe/iCKa3aHus HacleOBaHUs MPU3HAKOB Y
OpPTaHNU3MOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIIOIAThH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(MOPMALIMK, HAYYHO-TIONYJISIPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOJIOTUYECKYI0 UH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITOJIB30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeameta «buosnorus» ¢ 11
Kslacce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa WU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BU/JI, TOMYJISLUS, TEHOPOH, IBOIIOLUS, ABMKYIIUE CUIIBI ((haKkTOpbhI) SBOJIOINH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKUE (DAKTOpBHI,
DKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBI, PEAYyUEHThI, IeNu MUTaHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogpimieBoro cxonctBa K. M. bopa, uepenoBaHusi rjaBHBIX HaIlpaBiICHUN U
nyteit ’Bomoruun A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEEISITh TPAHUIIBI HX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHHUM, OpraHu3alis U IMPOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIECIyeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJYYECHHBIX
pPE3yNbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX TMOHSATHH, TEOPHWA W 3aKOHOB, YMCHHC
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMOMNYJAIMA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JIEHCTBUSI SKOJOTHUECKHX (DAKTOPOB Ha OPTraHMU3MBI, MEepeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OHMOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHUE TMPUMEHATH MOJyYCHHBIC 3HAHMS IS OOBSICHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus Oe30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOI0/IEHNsST HOPM TPAMOTHOTO TOBEJICHUS B OKPYKAIOIICH



IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCHOJIb30BaHUS JOCTHIKCHUMN
COBPEMEHHOW OMOJIOTUH ISl PAllMOHATIBHOTO MPUPOI0N0JIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHbIEe OMOJOTMYECKHE 3a/1au, COCTABISATH CXEMBbI
NepeHoca BeIIeCTB U SHEPTUU B dIKOCUCTEMaX (1IeMU MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE U MPaKTUYECKHUe paldoThl, COOJOAThH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJ00aJdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHUE CO3[1aBaThb COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011asi OMOJIOTHYECKYI0 UH(OPMALMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTpENapaTax U ux
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMeH BEIECTB M META0OMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JIabopatopHas BuGmorexa IOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

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

bu6mmoreka [IOK

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

2 Meii

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

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII0I0TBOPEHHE.
JlaGopaTtopnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

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

93 I'eneTika — Hayka o bubnnorexa [HOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 Ipu3HaKoB. MoHOTHOpHIHOE bubmmorexa LHOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HaF;nHeI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKpPOIIpEapaTaxy
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso00.ru/863e8c60

HUsmenunBocth. HenacnencreseHuas
U3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanui y 1po3oduisl Ha https://m.eds00.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bubmuorexa [JOK
30 Penetinia seropexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 (Cenexuus kax Hayka i mpouece L https://m.eds00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTEeHU U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoIorus Kak orpacib 1 bubnnorexka [JOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpaTtumocTs 3BoOIONNN

Ucropus xu3nu Ha 3emiie 1 METObI

10 N
e€ u3yyeHus
11 ['mnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edso00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnnoreka [HOK
epuoiam https://m.edsoo.ru/863eat6hbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 05 bubnuorexa [JOK
«M3y4eHne HCKOIaeMBbIX OCTaTKOB ' https://m.edso0.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJIICKITHSIX
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHUyYeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOMOreHe3) bubnmorexa LIOK
1 P https://m.edsoo.ru/863eac2c
16 JiBroxymue cuibl (pakTopsl) bubnnoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
4eJI0BeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubnnorexka [JOK
aJanTanuy 4eJ0BeKa https://m.edso0o.ru/863eaea2
PesepBubIil ypok. O606111eHNE 1O
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
YKU3HU Ha 3eMIie»
20 DKOJIOTHS KaKk HayKa
Cpensl 0OuTaHUS U YKOJIOTHIECKHE bubnmnoreka [JOK
21 _
(baxTopsl https://m.edso0.ru/863eafec
AbunoTtnueckue GpakTopbl.
22 JlaboparopHas pabota Ne 3. 0.5 bubmorexa LIOK

«Mopdomoruueckue 0COOEHHOCTH

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pacTeHuii U3 pa3HbIX MECT
obutanus». JlabopaTopHas pabora
No 4. «BnusnHue cBeTta Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYCa»

bubmuoreka [JOK
23 buorutieckue paxroper L https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XaPaKTEPUCTUKU
nomynsiun. [Ipakruyeckas pabora
24 Ne 2 «[ToncyéTt INIOTHOCTH 1 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui»
o5 Coo0bmiecTBa OpraHu3MoOB — 1 bubnnorexa [HOK
OMOIICeHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKHE CUCTEMBI 1 bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edso0.ru/863eb46a
| o e o | Busorsa 101
. DAMIBL. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 IIprponHbIE SKOCUCTEMBI 1
29 AHTpONOreHHbIE IKOCUCTEMBbI 1
30 buocdepa — riobanpHas 1 bubnuoreka [IOK
9KOCUCTEMA 3EMJIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnuoteka [JOK
ouocdepsl https://m.eds00.ru/863ebd16
32 YenosedecTBo B Onocdepe 3emin 1
33 CocyniecTBOBaHHUE MPUPOJIBI U 1 bubnuorexa [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600111€HIE TEMBI
34 «Co00111eCTBA U DKOJIOTHYECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NTPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

ChopMHpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAYYHOT'O 3HAHMS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MHUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa ISl pelleHUs

JKHM3HCHHBIX 3aJ1a4

YMeHHne pacKkpblBaTh COACpPKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMEOCTa3 (CaMOperyJysius), YypOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEHpPOIYKIIHS),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMmeHue uznaratb OMOJIOrMYECKHe TEOPHH (KJIETOUHAsi, XpOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 LIEHTpaXx MHOroo0Opasus U INPOUCXOKICHHS KyJIbTYpPHBIX
pactennii H.J1. BaBuinosa), onpenenars rpaHUIbl X IPUMEHUMOCTH K

KHUBBIM CUCTCEMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO TO3HAHMS B OHOJNOTHH
(HabOmro/IeHNe W OIHMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHmW3anus W TPOBEJICHUE OHMOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYEHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMGHI/IC BBIACIATH CYHIGCTBCHHBIG HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OIHOKJICTOYHBIX " MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TPOIIECCOB  OOMEHAa  BEIIECTB H
MpeBpallleHUs] 3HEPruu B KJIETKe, (OTOCHHTE3a, IIACTHYECKOTO |
SHEPreTHYEeCKOro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Melo3a,
OHHO}IOTBOpeHI/Iﬂ, paSMHO)KeHI/Iﬂ, I/IH)II/IBI/I}IyaHBHOFO pa3BI/ITI/I${

opranusMa (OHTOTEHE3)

YMmenue MNPUMCHATH TOJIYUYCHHBIC 3HaHUA JJIsA 00BSCHEHUS




OMOJIOTHYECKUX mpoucccoB nu HBJIGHHfI, UL IPUHATUSA TPAKTUUICCKHUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30macHOCTH
CBOETO 3[I0POBbS U 3J0POBbs OKPY>KAIOLIHX JII0JIeH, COOTI0AEHUS HOPM
IPaMOTHOIO  IIOBEIEHUS B  OKPYXKAIOUIEH HPUPOAHOM  Cpexe;
IIOHMMaHUEC HCOGXOIII/IMOCTI/I HUCII0JIb30BaHUA ,[[OCTI/DKGHI/If/'I
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Ui PalMOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMeHue pemarb 3JI€MEHTapHble T€HETHUECKHE 33Ja4l Ha MOHO- H
IUTHOPUAHOE CKPEIIMBAaHKE, CLEIUICHHOE HACIIeOBAaHHE; COCTABIIATH
CXEMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHMSA  JUIA  INIpelCKa3aHMs
HaCJIeI0BaHMsI IPU3HAKOB y OPraHU3MOB

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE UM  MPAKTUYECKHUE padoThI,
coOmonate mnpaBWia Tpu pabore C¢ ydyeOHBIM U JTaOOpaTOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBATh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OHMOJIOTMYECKOT0 COJEpKaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS
U3 pa3iauydHbIX UCTOYHUKOB (CMU, HayuyHO-IONYJsSipHBIE MaTepUAIbI);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCAUIIUHE, OMOTEXHOJIOTUU

10

YMeHne co3zaBaTh COOCTBEHHBIE TMCHMEHHBIE U YCTHBIE COOOIICHUS,
000011251 6MOJIOTHYECKYI0 UHPOPMAIIMIO U3 HECKOJIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OnoJIOrun

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI CPeTHET0 0OIIEro 00pa30BaHMs

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJepKaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: BUJ, MOMYJSIHS, TeHOMOH/, DBOIIONUS, IBIKYIIUE CHIIBI
(dakTopsI) ABOJTIOIINH, MIPUCTIOCOOJIEHHOCTh OpTaHU3MOB,

BH1000pa3oBaHme, IKOJIOTUYECKHE (bakTopwI, IKOCHUCTEMA,



NpOAYLUCHTHI, KOHCYMCHTBI, PCAYLCHTHI, 11(S20040 IIMTaHUA,

IKOJIOTHYECKas MUpaMuia, OMoreoreHos, onochepa

YMeHnue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIONMOHHASA Teopus Y.
JlapBuHa,  CcHHTETHMYECKass  TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiiieBoro cxonctsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampaBieHui u myteu sBosmonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepnaackoro), omnpeaensTb  TPaHUIBl  UX

IMPUMCHUMOCTH K JXKUBBIM CUCTECMaM

YMmenue BJIaACTb MCTOAAaMMU HAYYHOI'0 IIO3HAHUA B Oounoyoruu
(Ha6J’IIO,I[eHI/Ie H OIIMCAaHHUEC KHUBBIX CHCTCM, IIPOLECCOB H HBJ'IeHPIfI;
OpraHu3anusAa u IIPOBEACHHUE 0MOJOrHYECKOIo OKCIICPUMCEHTA,
BBIIBHKCHHEC THUITIOTE3bI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HUCCICAYCMBbIMH BCIIMYMHAMMU, 00BSACHCHHE IMNOJIY4YCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTI/Iﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHC

ACJIaTh BbIBOJAbI HAa OCHOBAHUU ITOJTYUYCHHBIX pe3y.]'ILTaTOB)

Ymenue BBIJICTISITh CYILECTBEHHbBIC MPU3HAKU CTpOECHHS
OMOJOTMYECKHX OOBEKTOB: BHUJOB, MOMYNIALHHA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOTeOlEHO30B M  IKOCHCTEM;
0COOEHHOCTHU IIPOLIECCOB HaCIIeICTBEHHON U3MEHYNBOCTH,
€CTeCTBEHHOTO0  0TOOpa, BHI000pa30BaHMs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUS SKOJIOTMUECKUX (HAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMaX, aHTPOTIOT€HHBIX
W3MEHEHHI B DKOCHUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

YMeHHe [NpUMEHATh TOJy4eHHble 3HaHUS I OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SBICHWUM, U MPUHATHUS NMPAKTHUECKUX
pelIeHni B TOBCEHEBHON KU3HHU B LIENAX oOecrieueHus: 6e30macHOCTH
CBOETO 3JJ0POBbS U 3[J0POBbs OKPYKAIOLIMX JIIOJIEH, COOII0EHUSI HOPM
IPaMOTHOIO  TIOBEJIEHUS B  OKPYXAOUIEH NPUPOAHON  Cpene;
MIOHUMaHHe HE00X0IUMOCTH UCIIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOM OMOJIOTHH /JIsl PALIMOHAIIBHOTO IPUPOIOTIONb30BAHMS
YMeHue pemath 3JeMEHTapHble OMOJIOTMYECKHE 3aJa4yH, COCTABIAThH
CXEMBbI MIepeHOoca BEIIECTB U SHEPTUU B SKOocHcTeMax (e MUTaHUs)
YMeHue BBINOJNHATH J1A0OpAaTOPHBIE U  TMpPaKTUYECKHe paboThl,

coOnrofaTh mpaBwia Mpu paboTe C y4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHueM

YMeHue KpuUTHYECKH OLEHUBAaTh U UHTEPHPETUPOBATH HMHGOPMALHIO

OHOJIOTUYECKOTO COACPIKaHNA, BKIIIOYAOIIYI0 IICCBJAOHAYYHBIC 3HAHUS



10

13 pa3ianyuHbIX UcTOYHUKOB (CMI, HayuyHO-IONYyIsipHBIE MaTepUalIbl);
paccMaTpuBaTh rino0anbHbIE 9KOJIOTMYECKUE po0IIEMbI
COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO

VYMeHue co3iaBaThb COOCTBEHHBIE IIMCbMEHHBIE U YCTHBIE COOOILEHMUS,

000011ast OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJIbKHX HUCTOYHUKOB,

T'paMOTHO HUCIIO0JIb30BATh MOHSATUNHBIN armnapar OMoI0ruuU

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAEPKAHUSA

1

buonorus xak HayKa

11

1.2

2.1

buonorus — Hayka o xuBOM npupoge. Ponp Ouonoruu B (opMUpoBaHUU
COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTemMa OHMOIOTHYeCKHX HAYK

MeTtoapl 103HaHUS KUBOW HPHUPOAbl (HAONIOAEHHE, HKCHEPUMEHT, OINHCAHUE,
U3MepeHue, Kiaccupukauus, MOJCIMPOBAaHUE, CTaTUCTHYECKas oO0paboTka
JTAHHBIX )

JKuBbIe crucTEeMBI M UX OpraHU3anus

XKuspie cucremsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa
OuocucTeM U UX pazHooOpaszue

2.2

YpoBHU oOpraHuzanuyd OMOCHCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KIIETOYHBIMH,
OpraHU3MEHHbIH, MONMYISIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

3.1

XUMHUYECKUM COCTaB KJIETKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMECHTEI. Boz:a U MHUHCPAJIBHLBIC BCIICCTBA. q)yHKIII/II/I BOJABI U
MHHCPAJIBbHBIX BEIICCTB B KJICTKC. Hozmepx(aHHe OCMOTHYECKOro OajaHca

3.2

3.3

3.4

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpBI OEIKOB.
He3zameHnMble ¥ 3aMEHUMBIE aMHUHOKHCIOTH. AMMHOKHMCIOTHBIM COCTaB.
YpoBHH CTPYKTYpbI O€lIKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYEecKue cBoiicTBa OenkoB. buonornueckue
GbyHKIIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanusartopbl. CTpoeHue (epmeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneuuduynoctb. Kodepmentsl. Burtamuubsl. OTinuus
(epMEeHTOB OT HEOPTraHMUYECKUX KaTalIu3aToOpPOB

VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, pudo3a U Ae30KCcupudo03a), aucaxapHbl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmal, TIJIMKOTeH, IeJUII0JI03a).
buonoruueckue GyHKIIUU yTI€BOJOB.

Jiunuapl:  TpUIIIMLEpUAbI,  crepouabl,  ¢ochomunuasl.  [uapoduisHo-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkmmu JgunuaoB. CpaBHEHHE
YIIIEBOIOB, OCJIKOB U JIMMTH/IOB KaK ICTOYHUKOB SHEPTHH

Hyxnennoseie kucnotsl: [JHK n PHK. Hykneotnibl — MOHOMEPBI HYKJIEMHOBBIX




3.5

3.6

3.7

kuciot. Crpoenne u ¢Qynkmuu JIHK. Crtpoenne m ¢ynkmuum PHK. ATO:
CTpoeHue U (PYHKIIUU

[uTosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHass MeMOpana, moJiekyiasl JIHK kak renernueckwii ammapar, cucTema
cuHTe3a OerKa

Tunel KJIETOK: dyKapHOTUUYECKast U Ipokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
pokapuoTHuecko kietku. Kierounas crenka  Oakrtepuit.  CTpoeHme
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIBHOM, XKUBOTHOM H
rpUOHON KIIETKH

3.8

IIoBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, INIMKOKAIMKC, HX
¢bynkiun. [Inasmarudeckas MemOpana, e€ coiicTBa U pynkuuu. [{utonnaszma u eé
opraHonipl. OJHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MAaTHYECKasl CeTb
(OIIC), ammapat I'osnbmxu, ausocomsl. llonyaBTOHOMHBIE OpraHOWIBI KIIETKH:
MUTOXOHJIpUY, Iactuapl. [IponcxoxkneHne MHUTOXOHIpPUHM W IUIACTHXA. Buabl
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHT,
PECHUYKH, KTYTUKH. DYHKIIMU OPraHOUA0B KIETKU. BriroueHus

3.9

Anpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: siepHas 000J0uKa,
KapuoILIa3Ma, XpPOMAaTHH, SAPBIILKO. XpPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(HSHGI[CHTCJ'IBHOCTB KIJIICTKH

4.1

4.2

OOMmeH BemiecTB, WM METa00JIu3M. AccUMUIANUS (TUIACTUYECKHH OOMEH) H
JTUCCUMIJISALNS (PHEPTeTHUSCKU OOMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca
MeTtabonu3Ma. Tunsl oOMeHa BEHIECTB: aBTOTPO(MHBIN U rerepoTpodHblid. Posb
(hepMEeHTOB B 0OMEHE BEIIECTB U IPEBPAIICHHH YHEPTUHU B KICTKE

dorocunTe3. CBeToBas U TeMHOBas Ga3bl porocuHTe3a. Peaknuu GpoTocuHTE3A.
D¢ddexTuBHOCTh PoTOCHHTE3a. 3HaUeHHE (OTOCHUHTE3a VIS JKU3HH Ha 3emIe.
Brnusiaue ycnoBuit cpeapl Ha (POTOCMHTE3 W CHOCOOBI TIOBBIIMICHHS €TO
MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpPYIoIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a Jis
JKM3HH Ha 3eMire

4.3

OHepreTudyeckuii oOMeH B KkieTke. PacuierieHue BelIECTB, BBIIEICHHE U
aKKyMYJIMpPOBAaHUE HHEPrMM B KIJIETKE. OTambl 3HEPreTMYecKoro oOMeHa.
I'mukonus. bpoxxenue u ero Buasl. KucimoponHoe okucieHue, WM KJIETOYHOE
apIxaHue. DPPEeKTUBHOCTh SHEPreTUUECKOI0 OOMEHa

4.4

4.5

5.1

Peakiiun matpuuHoro cuHresa. ['enernueckas nnpopmanus u JIHK. Peanuszanus
reHeTnyeckol umHpopmanuu B kieTke. ['eHeTHuecKuit KOJ U €ero CBOMCTBA.
Tpanckpunums — marpuunslii cuHte3 PHK. Tpancnsnus — O6uocunTte3 Oenka.
KoaupoBanue amunokuciot. Ponbs pubocom B OuocuHTese Oenka

Heknerounsle ¢opmbl xu3Hu — BHUpychl. Mctopust oTkpeiTusi Bupycon (.U.
WBanoBckuii). OCOOEHHOCTHM CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepnodarn. bonesHm pacreHuid, KWUBOTHBIX W YEJIOBEKA, BBHI3BIBAEMBIC
BUpycamu. Bupyc ummynonedummra yenoseka (BUY) — Bo3dyaurens CIIN/da.
[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUI

Pa3sMHOXeHNE 1 HHIMBULYAIbHOE PA3BUTHE OPTraHU3MOB

Knerounsnii 1ukiI, WM OJKM3HEHHBIM LMK KiIeTku. MHTepdasza u muTo3.
ITponeccrl, mporekatomue B uHTepdasze. Pernnmkanus — peakiyss MaTpuuHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.




JIuniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE ~ HAOOpBL.  XPOMAaTHIBI.
]_II/ITOJIOFI/I‘-IGCKI/IG OCHOBBI pa3MHO)KeHI/I$I nu I/IHI[I/IBI/I,Z[yaJIBHOFO paSBI/ITI/IH
OpraHU3MOB.

Henenne wierkn — wmuto3. Craaun mutos3a. [lporeccel, npoucxonsinue Ha
Pa3HBIX CTAJAUSIX MUTO3a. BHOJIOTHUECKHI CMBICTT MUTO3a

5.2

5.3

(DOpMBI Pa3sMHOXKCHHSA OPraHU3MOB!: Oecroyioe MW IOJIOBOE. BI/II[BI Oecnosoro
PaSMHOXKCHUA: JACJIICHHUEC HAABOC, IMTOYKOBAHUC OIJHO- W MHOI'OKJICTOYHBIX,
CHOpOO6pa3OBaHI/IC, BE€reTaTuBHOC Pa3MHOXKCHHUC. I/ICKYCCTBGHHOG
KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKIINN

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0ro.

Meito3. Craguu Meiio3za. Ilpouecchl, TpoUCXOAsIIME Ha CTaAUsIX Meio3a.
[ToBenenue xpomocom B mero3e. KpoccuHrosep. buonoruueckuid CMbICIH U
3HauyeHue Meiio3a

5.4

5.5

6.1

6.2

I'amerorenes — mporiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK Y >KUBOTHBIX. [lojoBbIe
JKEJe3bl: CEMEHHUKHU U SAMYHUKHA. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
raMmer (CrepMaro30mj, AUleKIeTKa) — criepmaToreHe3 u oorene3. OcoOEHHOCTH
CTPOEHHS SIMLIEKIETOK U criepMaTo3ou1oB. Omnonorsopenue. [laprenorenes

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHUE
(aMOpuorenes). Jranbl YMOPHUOHATIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KHBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonansHOe pa3Butue. Tuibl
MOCTAMOPHOHAIFHOTO Pa3BUTHS: TPsMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpeabl Ha Pa3BUTHE OPraHU3MOB; (DAaKTOPbI, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u paszButue pactenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU,
CTauu pa3BUTUSA

HaCJIeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

[Ipeamer u 3apaun reHeTuku. Vicropus pa3sBuTus TeHETUKH. Bkiax poccuiickux
U 3apyOexHbIX YUEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(ruOpUIOIOTUYECKUA, IHUTOT€HETHYECKHU, MOJIEKYJIIPHO-TEHETHYECKUH ).
OcHOBHBIE TeHETHYECKUE TOHATHA. ['eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMasl B
CcXeMax CKpelINBaHUI

3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB, YyCTaHOBIEHHbIE I'. Mennenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH €IUHOOOpazus THUOpPUIOB IEPBOrO
nokosieHus. [lpaBuwio noMuHHMpOBaHMs. 3aKOH pAacIUEIJICHUs PU3HAKOB.
I'nnore3a uncroTsl ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpuHoe ckpeluBaHue. 3aKOH HE3aBUCHMOTO HAcCJI€JOBAaHMSI IPU3HAKOB.
[{uToreHeTMyecKue OCHOBBI JUTHOPUAHOTO CKpelIUBaHMs. AHaIU3UpYOlIee
cKkpemyBaHue. lcrnonp3oBaHuEe — aHATM3UPYIOLIETO  CKpEIIMBAaHUA  JUId
OIpeJIeJIeHUs] TeHOTHUIa 0COOU

6.3

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuenjieHHOMY
HAcJIeOBaHUIO TeHOB. Hapymenwe CoeIUIeHMs TEHOB B pe3ylbTare
KPOCCUHIOBEpAa. XPOMOCOMHAasi TEOpHUs HACIEICTBEHHOCTU. [ 'eHeTnueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI M TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHele M TeTeporaMeTHsle OpraHu3Msl. HacimenoBanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM

6.4

NsmenunBocTth. BUBl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HACJIEICTBEHHAS.
Pomp  cpenpl B HEHACIENCTBEHHOW  WM3MEHUMBOCTH.  XapaKTEPUCTUKA
MOANGUKAITMOHHOW W3MEHUYMBOCTU. BapuwanmoHHBIA psig W BapHAIMOHHAS




6.5

kpuBas. Hopma peaknum npusHaka. KoinmdecTBEeHHblE M KaueCTBEHHBIE
MIPU3HAKH U UX HOpMa peakiuu. CBOHCTBA MOIM(UKAITMOHHOW U3MEHUYNBOCTH

HacnencrBennasi, WM TEHOTHUIMYECKas, W3MEHUYMBOCTh. KoMOWHATHBHAS
W3MEHYMBOCTh. MeHo3 M TOJOBOM TpollecC — OCHOBAa KOMOWHATHUBHOMN
W3MEHUYMBOCTH. MyTalMOHHAsT W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBbIE. HacToTa U NMPUYMHBI MyTaluii. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHON n3MeH4ynBoct H.M.
BasuiioBa

6.6

7.1

7.2

7.3

I'enetuka wuyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOIbI TE€HETHUKH
4eJI0BEKa: reHeaIOTHYeCKHI, OJIM3HEIOBBI, IIUTOrCHETHYCCKHIA,
OMOXWMHUYECKHH, MOJEKYISIpHO-TeHeTHUYeCKui. CoOBpeMEHHOE OIpeACIICHHUE
TFE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHHPOBAHUE, TeHOTUIIUPOBAHUE, B TOM YHUCIIE C
nmomompio III[P-ananu3a. HacnencrBeHHble 3a0ojieBaHUS 4YeIOBEKa: T'CHHBIC
00se3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEapacIoioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTanuu. [IpUHIUIBI 370pOBOTO
oOpa3a JKWU3HU, JUATHOCTHKH, NPODHUIAKTAKA € JICUYCHUS T'CHETHYECKUX
6one3neil. MeanKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAUEHUE METUIIUHCKOM
TE€HETUKH B MPEJOTBPAIICHUH U JICYCHUH T€HETUYECKHUX 3a00JIeBaHUIN YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuuss Kak Hayka M IpoLEcC. 3apOKICHUE CEIEKUUU U JIOMECTHKALUS.
VYuyenue H.M. BaBuioBa o0 1eHTpax NPOUCXOXKICHUS H MHOT000pasus
KYJIbTYPHBIX pacTeHHuil. LIeHTpbl MPOUCXOKIAEHHS TOMAIIHUX >KUBOTHBIX. Copr,
1I0pOJa, ITaMM

CoBpeMeHHbIE METOAbl CeNeKIUH. MaccoBbli M WHIAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM PACTeHUH M KMBOTHBIX. OlLleHKa sKcTepbepa. bim3koponcTBeHHOE
cKkpeuBanue — WHOpuAWHT. Yuctas nuHus. CKpemmuBaHUE YHCTHIX JIMHHU.
I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE cKpelnBaHUe — ayTOPUIHHT.
Otnanénnas tulOpunmszanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
[OJIyYEHUE TOJIUILIONAOB. JIOCTHIKEHMS CEJIEKIUU DPACTEHWM, >XUBOTHBIX H
MHKPOOPTraHU3MOB

buorexHonorust kak oTpacib MPOU3BOJACTBA. ['€HHas WH)KeHepus. OTarbl
coznanust pekomOuHanTHoi JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kinerounele  KynbTypbl. MUKpPOKJIOHaJIbHOE  Pa3MHOXKEHUE
pacrennil. KiloHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHM3MOB. OJKOJOrMYecKkhe M stuyeckue mnpobdiembl. MO — renernyecku
MOJU(UIIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

11

IIpoBepsieMblii JJIEMEHT COJlePKAHUS
DBOJIIOIIMOHHAST OUOIOTHS

OBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerensctBa  3Boaouuu.  [laneoHToIOrMYECKHE:  MOCIENOBATEIBHOCTD
IIOsABJICHUA BHJIOB B MMaJe€OHTOJIOTHIECKOMN JICTONMHUCH, MCPEXOIHBIC Q)OpMLI.
buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DOMOPHOJIOTUYECKUE: CXOJCTBA U pa3IniMsi SMOPHOHOB Pa3HbIX BUIOB




1.2

MIO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: T'OMOJIOTHUYHBIC, aHAJIOTHYHBIC,
PYAMMEHTapHBIE OpPIaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE: CXO/ICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTel y Bcex
OpraHu3MOB

OpomtonmonHass  teopuss Y.  Jlapeuna. IlpennocbulkM  BO3HMKHOBEHMSI
napBUHM3Ma. JIBHOKyIIHME CHJIBI 3BOJIOLMU BUIOB 1o JlapBuHY (M30BITOUYHOE
pa3sMHOXKEHHE NP OTPAHUYEHHOCTH PECYpPCOB, HEOIpeaenéHHass U3MEHIHBOCTD,
O0opn0a 3a cyIlecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

14

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.
MukposBontonus. [Tonynsims kak eIMHALIA BUIA U SBOJIIOLUN

JBmwxyume cuibl ((hakTophl) SBOJIIOLMU BUIOB B Hpupoie. MyTaluoOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTh. llomymnsiiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsnus u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOIUi (akTop
sBOMIOLNU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TprcrocoOIeHHOCTh  OPraHM3MOB Kak pPe3ylbTaT d3BOMIONMU. [Ipumepsl
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUs:
reorpaguueckoe, 3K0JI0rHuecKoe

1.5

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOLIHUH: q)HJIeTI/IquKaH, JAUBCPICHTHAA,
KOHBCPI'CHTHAs, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHayuyHble TIpPEACTABIECHUS O 3apOKICHUU KU3HU. HayuyHble TUIOTE3BI
BO3HUKHOBEHMS JKM3HM Ha 3emsie: abuOreHe3 W TaHCIepMUus. XUMUYECKas
3BOJIOLHUSA. ODKCIEPUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKOM HBOJIIOLUU.
Havanpabie sTanel Omosnormdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie
KJIETKU U UX 3BOIIOLKA. POPMHPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB

2.2

PasButue xu3znum Ha 3emse mo spam u nepuojaM. Kartapxeil. Apxelickas u
nporepo3oiickas dpel. [lameosoiickass spa W €€ TNEpHOIbl: KEeMOPUICKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickas 3pa W €€ mepuoisl: NAJICOre€HOBBIM,  HEOTE€HOBBIM,
AHTPONOTCHOBBINA. XAapaKTEPUCTHUKA KJIMMAaTa M TE€OJOTMYECKHX MPOLECCOB.
OcCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHud W KUBOTHBIX. [losIBIEHME, pacuBET W BBIMHUPAHHUE TPYII KUBBIX
OpraHu3MoOB

2.3

2.4

2.5

Cucrema OpraH”u4eCcKOoro Mupa KakK OTpaKCHUC SBOJIIOINU. OcHOBHEBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

OBonronus 4ejaoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuThe mIpencTaBIeHHH O
MIPOUCXOXACHUN YeloBeKa. Meroabl M3ydyeHHs aHTpororeHesa. CxoictBa u
pa3nuuus YeIoBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MTOJIOKEHHE YEIIOBEKA.
JiBmxymue cuibl (hakTopsl) aHTpornoreHesa. HacneacTBeHHass U3MEHYUBOCTh U
eCTeCTBEHHbII 0TOOp. OOmIiecTBeHHBI 00pa3 XU3HU, W3TOTOBIICHHE OpYIUi
TpyJa, MbIIIIJIEHUE, PeUb

OCHOBHBIE CTaguM M BETBU DSBOJIOLMM YEJIOBEKA: ABCTPATONUTEKH, YemoBek
ymensiid, YenoBek mnpsamMoxomaumui, YenoBek HeaHaepranbckuil, UYenmosek
pazymHblii. Haxonku nckomaembIX OCTaHKOB, BPEMs CYIIECTBOBaHUS, 00JIaCTh
pacrpocTpaHeHHst, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OpYAUs

2.6

YenoBeueckrne packl. OCHOBHbIE OOJIBIIME pachl: eBpONeoHIHas (eBpazuiickas),



HETpO-aBCTPATIOU THAS (3xBaTopHaIbHA), MOHTOJIOHTHASI (a3uarcko-
amepukaHckas). UepTsl MprCcocoOICHHOCTH MPEICTABUTENCH YETOBEUECKUX pac
K YCJIOBHSIM CyliecTBOBaHMs. EnnHCTBO YenoBeveckux pac. Kputnka pacuzma

OpraHusMsbl 1 OKpyXKaromias cpeaa

3.1

Okosiorusi Kak Hayka. 3aJauyd U pasfiesibl 3KOJOTHMH. MeTolbl 3KOJOTMYECKUX
UCCIIeIOBaHUN. DKoorndeckoe MupoBo33penue. Cpenbl 0OUTaHKsl OPraHU3MOB:
BOJIHAs, HA3€MHO-BO3/1YIIIHAs1, [I0YBEHHAs, BHYTPUOPraHU3MEHHas

3.2

Okonoruueckue  (axktopel. Krnaccudukamuss  sxomormyeckux — (pakTopos:
abuoTtuyeckre, OWOTHYECKHE U aHTPONOTreHHbIE. JleiicTBHE HSKOIOrMYecKHX
(hakTOpOB HA OPTaHU3MBI

3.3

AOunotnueckue (GaKTOphl: CBET, TEMIeEparypa, BIaXHOCTh. DoTomepHoan3M.
[Ipucnocobnenus OpraHu3sMOB K  JCHCTBUIO aOMOTHYECKUX  (HaKTOPOB.
buonornyeckue puTMmsl

3.4

buotnueckue ¢akropbl. Buasl OMOTHYECKHX B3aMMOJCHCTBHUI: KOHKYpPEHIIHUS,
XHUIIHAYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMCHCAJIM3M, HEUTpATu3M. 3HAYCHHEC  OWOTHYCCKUX
B3aMMO/ICHCTBHII [IJIs1 CYIIECTBOBAHUSI OPIraHU3MOB B PUPOIAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU MOITYJIAINH. OcCHOBHBIE II0Ka3aTciin
nomyjadauuu: 4YUuCJICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,
MuUrpamnus. [[I/IHaMI/IKa YHUCJIICHHOCTHU IOITYJISIIUNA U eé peryisiausa

COO6H.I€CTBEI H 3KOJIOTHYCCKHUE CUCTCMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBa,
MPOCTPAHCTBECHHAs, Tpoduueckas (mmmeBas). Bunpbl-momuHanTbl. CBS3U B
onoleHo3e

4.2

Okonornyeckue cucreMsl (9kocucremsl). Ilonarue 006 skocucreme U
ouoreoneno3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BEeECTB U TOTOK SHEPTHH B HIKOCHCTEME.
Tpoduueckue (muieBble) ypOBHU O3KOocHcTeMbl. [luineBble LM U CETH.
OcCHOBHBIE TOKa3aTelId HKOCUCTEMBI: Oumomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIIbl: TMPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBONCTBAa 3SKOCHUCTEM:
YCTOMYHMBOCTB, CAMOPETYJIALMs, pazBuTue. CyKieccus

4.3

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMA XBOHHOTO WIIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTE€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. Yp603KOCUCTEMBL.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak Qakrtop ycroWumBocTH dKocucteM. CoxpaHeHue
OMO0JIOTNYECKOTo pa3HooOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB M CTpyKTypa
ouocdeprl. Kupoe BemectBo U ero ¢GyHkKiuu. OcoOeHHOCTH OMOcdephl Kak
rno0anbHOM 3KocUCTeMbl. Jl[MHaAMHuYeckoe paBHOBECHE U oOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKHAE ITUKIBI JIEMEHTOB
(yraepona, a3ota). 30HaIbHOCTH OHOC(hepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBO B Onocepe 3emian. AHTpONOTreHHbIE M3MEHEHUs B Ouocdepe.
['moGanpHBIE SKOTOTUYECKHE POOJIEMBI.

OcHOBa  palMOHAJILHOTO  YINpaBJIEHUS TNPUPOJHBIMH pecypcaMh U HX
ucnoJib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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