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MNOACHUTEJBHASA 3AIINCKA

ITpu pazpaboTke mnporpamMmbl MO OHOJIOTUHM TEOPETHUUYECKYHD OCHOBY MJIs
OIpEe/eNIeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS ydyeOHOro IpeaMera
«buonorusi»  coctaBunM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pe3ylbTaToB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHHS 00 OOIIMX LESIX U
NPUHLIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHETO
obmiero oopazoBanus B Poccuiickoil denepainu, a Takke MOJN0KEHUS O crieludrKe
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHUM JKUBOM TMPUPOJbI U OOECleYeHUun
CYILIECTBOBAHMSI YEJIOBEYECKOTro 001mecTBa. COrjlacCHO Ha3BaHHBIM IMOJIOKEHHSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 61o0ruM 1a€T NpPEACTABICHUE O LENsIX, 00 001Iel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U PA3BUTHUS 00YUaIOIIUXCS CPEACTBAMU YUeOHOT O MpeaMeTa
«buonorus», onpenenser 00s3aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieiaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
U3y4EHHUs Y4eOHOTO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OO0pa30BaTEIbHOIO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMOI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIIAHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHbIM M TNPEIMETHBIM pe3ysibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NEeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYarOIIMXCSA 10 OCBOCHHMIO COJACpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HHUU OuWoJIoTuH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
GbopMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SIKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyXKalolled MpUpOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUIN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTUKK HACIEICTBEHHBIX 3a00JIEBaHUN YelIOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 00OCHOBAHUS SKOJOTHUECKH LIEIeCO00pa3HOro
MOBEACHUS B OKPYXAIOUIEW NPUPOIHON CpEele, aHAIM3a BIMSHUS XO3SMCTBEHHOU
NESATEIIbHOCTH YEJIOBEKA Ha COCTOSIHUE NMPUPOAHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
VYcuneHne BHHMMaHUS K MPUKIAJAHOM HANpPaBIEHHOCTH Y4YeOHOro IpenMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTIeUeHHUs YCIOBUH [Tl PELICHHUS



OJTHOM M3 aKTyaJIbHBIX 3aJa4 HIKOJBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npenonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHHSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUN O
HAYy4YHOW KapTHHE MHUpPaA, paclIUpseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIIOLHMM, CO3MAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUSA
(YHKIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHOro obpasa
YKU3HU, DKOJIOTUMYECKOT0 MBILIJIEHUS, IIEHHOCTHOI'O OTHOLICHUSA K KUBOU IIPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOMIMX  3aJad  CpelHero  obmero o0pa3oBaHMsA,  COLUAIN3ALMU
oOyuaromuxcs. M3yuenue 61oia0ruu o0ecredrnBaeT yciuoBus sl (POpMUPOBAHMUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAllMOHHBIX W  HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MIPEICTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocTaBUIM OCHOBY JUIsl ONpPEIENICHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUs, TMPEICTABICHHOTO B NPOrpaMMe IO
OHOJIOTUH.

Ot60op copepxkanusa yudeOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3MIMH KyJbTypOoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMblE IS
dbopmupoBaHusi 00IIEH KyJIbTYphbl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YeJioBeKa B OKpYXalolleld MPUPOAHOU cpesie, BOCTpEOOBAHHbIE B MOBCEIHEBHOMN
KU3HU U TpaKTHUecKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTBI COCPKAHUSI, KOTOPBIE CIyXaT OCHOBOM At pOpMUPOBaHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJOTMYECKOro 00pa30BaHUsl.

CTpyKkTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuajga B MPOrpaMMe IO
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
IBOJIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buoaorus»
BBIJICTIEHBI CIIEYIOLINE COJAEpKATENbHbIE JIMHUU: «bronorus kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON PUPOJBD», « IKOCHUCTEMBI U IPUCYILNE UM 3aKOHOMEPHOCTH.



[lenr n3yueHus yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1a4:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/aX HAyYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOMIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOMIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3IVISIIOB, WAEH M TMOAXOJOB K HM3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydJarommxcs oO0meil KyJbTypbl, (YHKIIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH M OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOIBI HA OCHOBAHWH 3HAHUH M OTIBITA, MTOTYUYEHHBIX IPH U3YUCHUHN
OnoIorNy;

dbopmupoBaHre y OOydYalOMIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEel, COOTIOICHUS DTUIECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep NPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpasoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAyUHbIE NPEIMETHI.

Jlnst m3ydennsi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HeneMO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUM PUPOIbI (HAOIIOICHHE, SIKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuipl U cxeMbl: «MeTo bl TO3HAHUS )KMBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYECHUHN OUOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKU ), OMoC(EepHBI.

JdeMoHCTpPaUu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: mojenb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOEHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIBHBIX BeElIeCTB B kieTke. [lommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OeikoB. buonormyeckue
(byHKITUU OEIKOB.



depMeHTBI — OMoJIoTHYECKHE KaTan3aTopel. CTpoeHue pepMeHTa: aKTUBHBIM
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamunbl. OTimuuns
(epMEHTOB OT HEOPTAHUYECKUX KAaTAIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJITI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbEHO-
ruapodoOHbie cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hykneunnossie kucnotel: JJHK wu PHK. Hykimeotuasl — MOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUU.

[{urosorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUSA
ujeil 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUS KIICTKH.

Krnetka kak nenaoctHas xuBas cucrema. OO0mre npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekyinsl JIHK kak renerudeckuil ammapaT, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. OcoOeHHOCTU
CTpOEHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU W
IrpUOHOI KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradousibl kietku: JIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHJIPHUH, ILIACTHJIBI.
[Ipoucxoxxjienrne MUTOXOHJpUH W TuiacTua. Bunbl mmactun. HememOpaHHbIe
OpPraHoOU/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0oJouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammel: «PactipeeneHue XuMHUYECKUX 2JIEMEHTOB B HEXKMBOU TPUPOJIEY,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B JKMBOU MPUPOJIEN.

Tabmuupr u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOABIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHrEe pACTUTENBbHON KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHUE MJi IPOBEACHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble M npakTHYecKHe padoThbI:

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

JlabopatopHas pabota No 2. «lM3ydyeHue CTpOeHHS KJIETOK pacTEHUH,
JKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCcTB, WK MeTa00JIu3M. ACCUMMIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonn3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM DHEPruM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BenecTB: aBTOTpOdHbIN U reTepoTpodHbIit. Poibs ¢pepmMeHTOB B
oOMeHe BEIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunTte3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciuersieHue BellecTB, BBbIICICHUE U
aKKyMYJIMPOBAaHHE SHEPTUHU B KJIETKE. DTarbl SHEpreTuueckoro ooMeHna. ['nukomnms.
bpoxxenne u ero Buibl. KuciaopomHOe OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEKTUBHOCTh FIHEPTETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermyeckas wunHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTke. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pombp pubGocom B
OonocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. IcTopus oTkpbiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo36ymutens CIIN/a.



OOpatHast ~ TpaHCKpWILIUMA, peBepTaza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbios, [. N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crtpoenue JHK»,
«Ctpoenre u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUecKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbIN 1ukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmuinkanuu «Yasoenue IHK u Tpanckpumniusy,
«buocunres 6enkay, «CTpoeHue KIETKN», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe U HHANBHUYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli 1UKJ, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI PA3MHOXKEHUSI M  HWHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxoasdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U nosioBoe. Bunpl Oecnosoro
Pa3MHOXKEHUS: JEJE€HUE HaJBOE, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHOo3a.

["ameToreHes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHue M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMATOre€He3 M OBOIEHES.
OcoOeHHOCTH CTpOeHUsl SUIEKIETOK M crepMaro3ouioB. OmiogoTBOpEHHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOUYHBIX >KUBOTHBIX:
npobnenue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. TuUmbl
NOCTAMOPUOHAIBHOTO Pa3BUTHA: NPSIMOE, HempsiMoe (JIMYuHOYHOE). Brnusnue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOACTBA.

Poct u pasButue pacrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX paCTeHUW», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwrii nmukin, «Pemnmukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
4eI0BeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJIEKOIIUTAIOWIETO», «SIHIeKIeTKa MieKonuTaromero», «Kapuoknunes B KJIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U MPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHnume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. Mictopus pa3BUTusa reHeTUKU. Posib uTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKH (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJIEKYJISIpHO-TeHeTH4eCcKuii). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOoH ¢AuHooOpa3usi THOPHUIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBaHUS. 3aKOH PaCIICIUICHU MPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [loiHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JIJISL OTIPEICJICHHS TEHOTHIA OCOOHU.

CueruieHHOE HaclieioBaHue npu3HakoB. Pabora T. MopraHna no clierieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.



['eHetnka mosa. XpoOMOCOMHOE ONpeAeeHUE Noyia. AyTOCOMBI U MOJIOBBIE
XpoMocOMBI. ['omoramernele M reTeporaMeTHble OpraHusmbl. HacienoBanue
MIPU3HAKOB, CIICTVIEHHBIX C MTOJIOM.

W3MeHYnBOCTh. BHIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBCHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBCHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBoMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUYMBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMpUYUHBI MyTaluil. MyTtareHHbie (aKTOpPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HCI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE OIIPENICIICHHE TrE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOULIBIO
[111P-ananu3a. HacnencTtBeHuble 3a00jcBaHUsS YEIOBEKA: TCHHBIC OOJIE3HH,
00JIe3HU C HACIEJACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS TEHETUYECKHUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabnuib! u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IMTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI JUTUOPHUTHOTO
CKpeluBanusy, «Menosy, « B3aumMoaencTBue ajielibHbIX TEHOBY, «[ eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M YeJIOBEKa», «I eHeThka mojia», «3aKOHOMEPHOCTH
HACIIEIOBaHUsI, CLUEIUICHHOTO ¢ mosiomM», «KapuoTumbl yenoBeka M >KHUBOTHBIXY,
«Bunpl uzmeHunBocTY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnmemoBanue
pesyc-hakTopay, «I'eHeTrka rpynn KpoBu», «MyTalMoOHHAs U3MEHYUBOCTD.

ObopynoBanue: Moaenu-anmuIMKauy  «MOHOTHOPUAHOE CKpEeLIMBaHHUEY,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3oduinay (Hopma, MyTariui GOpMbI
KpBUIbEB M OKPACKH Tela), repbapuii «['opox moceBHOM.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaGopaTtopHas pabota Ne 5. «V3ydeHwe pe3ynpbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(MIbI HA TOTOBBIX MUKPOIIpEenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/ia U BApUALMOHHON KPUBOID.

JlabGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30QuiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBlieHME U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax MPOUCX0XKIACHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMU pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTepbepa. bIM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
OTtnanénnast rubpuansanus u e€ ycnexu. MickyccTBeHHbII MyTareHes u nojyyeHue
MOJUIUIOUIOB. [IOCTHKEHUS CEIEKIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buoTtexHonorus kak oTpaciab MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepusd. Kietounsle KyJnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

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

Tabnuiel U cxeMbl: KapTta «lIeHTphl NMPOUCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnounus», «OO0beKTH OWoTexHONOTHNY, «KileTouHble KymbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U epeHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH TUIOJ0B U KOPHEILIOAO0B IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypceust «OCHOBHBIE METOJAbl M JOCTHXKEHUS CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJIEKIIUOHHYO CTaHIIMIO, IJIEMEHHY IO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTopuIo
arpOyHHBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASI OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerensctBa HBoMOIMU. [lameoHTONOrHMYECKHE: TOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETOMMCH, NEPEXOJHbIE (DOPMBIL.
buoreorpaguyeckue: cxoncTso u paznuure ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
pPYJIIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX NyTeH y BceX
OpraHU3MOB.

OomonnonHass Teopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKYIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

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

MuxkpoaBosonus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymume cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLIMOHHBIE BOJHBI U JIpeud
reHoB. M30isnus 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qgakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdIOUUHU. [Ipumepsl
MPUCTIOCOOJICHH y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BHUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0THIECKoe.

MakpoaBomorusi. PopMbl  IBOMIONUU:  (UileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOMIOIHH.

[IponcxoxieHne OT HeCleUUaTu3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTUBHas paguarius.

JdeMoHCTpanuu:

[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
CyllecTBOBaHHE», «EcTecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTamonHas
U3MEHUYHMBOCTB», «Apomopdo3by, «Unumoamantammm», «OO0ImIas aereHepanus,
«/IBmxymue cuibl 3Bomouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsuna», «boppba 3a cymectBoBaHue», «IIprcrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTMUYECKOE BUI000PA30BAHUEY.

O06opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAaIPaBICHUS 3BOJIIOIUN», 0O0BEMHAA MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra ITO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJulekius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», wojenb ammmkanus «llepexpéct
XpOMOCOMY, BIIayKHBIE IIpernapartsl «PazButre HacekoMoro», «Pazpurtue JISITymkmy,
MuKponpenapar «/Ipozoduiia» (Hopma, MyTauuu GopMbI KPbUIBEB U OKPACKH TENA).

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

Jlabopatopnas pabdota Ne 1. «CpaBHeHue BHUIOB MO MOP(OJIOTHUECCKOMY
KPUTEPUIO».

JlabGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuHble TpEACTaBICHUS O 3apOXKICHHM XW3HU. HayuHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHYECKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTATBHOE MOATBEPKIACHNE XUMUYECKON IBOMIOINH. HauanpHbIe STansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpoBaHUE OCHOBHBIX TPYMI KMBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeickas u
npoTepo3oiickass dpel. l[laneo3olickas spa u €€ mNepuojbl: KEeMOPUHUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUM, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOIE€HOBBIM,
aHTPOIOTE€HOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [l0osiBIIEHHE, paclBET U BEIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BotouuH. (OCHOBHBIE
CUCTEMATUYECKUE TPyIIIbI OPraHU3MOB.

OBOJIOLHMA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
MIPOUCXOKJICHUHN YeJIoBeKa. MeTonbl HW3ydeHus aHTponoreHesa. (CxoncrtBa u
pa3In4Ks 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacieacTBeHHas U3MEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIH 00pa3 >XKM3HU, M3TOTOBIICHUE OPYIUi
TpyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbid, Yemoek mnpsaMoxoasammi, YemoBek HeaHIEpTAIbCKHHM, YenoBek
pa3yMHbIii. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAaHHMS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsL.

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAS
(eBpa3umiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAsA),  MOHIOJOUJIHAS
(a3maTcko-amMepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConaHEUHON cuUCTeMbl», «Pa3BuThe
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKUMBOTHas  KIETKay,
«IIpokapuoTnueckas kiertka», «CoBpeMEHHas CHCTEMa OPraHWYECKOIO0 MHUPAY,
«CpaBHEHHE AaHATOMHYECKHMX 4YEpT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JTI0N», «HemoBeuecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue — yemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KaMEHHBIX OpYyJIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadOThI:

[IpakTudeckas padbora Ne 1. «M3ydyeHue ncKOmaeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUIEKLIUSX).

OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYysKamomIas cpeaa.



DKOJIOrHs Kak Hayka. 3aJaud ¥ pa3aenbl 3KOJOTHA. MeTObl 3KOJIOTHYECKUX
UCCJIEI0OBAHUNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. I[lapazutusm, koomnepanusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI Al CyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, IPHUPOCT,
MuUrpanus. J[mHaMuKa 4ACIEHHOCTH MOIYJISILUU U €€ Peryssiusl.

JdeMoHCTpaUu:

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

Tabnuuel U cxembl: kapta «lIpupoansie 30HbI 3emiun», «Cpenbl 0OMTaHUS
opranusmoBy», «®Poronepuoanusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJISIUU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckrie 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOMTaAHUS.

JlabopaTtopHas paborta Ne 4. «Brnusare cBeta Ha pocT U pa3BUTHE YEPECHKOB
KOJIEyCay.

[Ipaktuueckast padbota Ne 2. «IlocyéT NiI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHumn.

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiecTBOo opraHu3MoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpodudueckas (mumeBas). Buabl-momuHanTel. CBsizu B
OHOIIEHO3E.

Dkonoruueckue cucrembl (dkocucteMsbl). [loHaTHe 00 »skocucTemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbl. [IuiieBbie nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MHPAMUIIbI:



NPOAYKLUWH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3SKOCHUCTEM: YCTOWYUBOCT,
camoperyJisanus, pazputie. CyKIueccusl.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI O3EP M PEK. DKOCHUCTEMA XBOMHOIO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycToWunBocTH dKocucTteM. CoxpaHCHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenune B. W. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYecKkoe paBHOBecME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yTepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Onocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaKk OCHOBa ycroiunBocTH Ouocdepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMUA PECYPCAMU U UX UCIIONb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumessie menm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIEC BO3AEHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistonias ouochepon»,
«®aktopel  gerpamauuu  nouB»,  «llapuHukoBbiii  3ddekT»,  «DakTOphI
pPaIMoOaKTUBHOTO 3arpsi3HeHus Ouocdepn», «OO0mas cTpykrypa Ouochepsn,
«Pacripoctpanenue xku3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoza B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mojaenb-anmukamnus « TUnudable OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coob1IecTBaY, KoJuleKuuu «buoiienos», «Bpenurenn BaxkHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIIUUA PACTEHUIN U dKUBOTHBIX,
MPUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM TpynaM oJHoro Buaa, KpacHas kaura
Poccuiickoii @enepanuu, H300paxeHUs] OXpPaHSAEMbIX BHUIOB pACTCHUU U
YKUBOTHBIX.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTaMm
OCBOGHMsA  OOyyalolMMHUCSA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTaHOBKAMH, NPUCYLIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTcs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMUA, HCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, TPUHSATHIMA B OOINECTBE MpaBUIaMU M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHM TMO3WULMU JIMYHOCTH, NATPUOTU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICAUIO WU
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4YeOHbIX U T[O3HABATENbHBIX 3a/a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBKEHHS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH mnepea PonnHoi, roproctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MIPUPOTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHHUE YMOIIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCNUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a *Ku3HU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUII U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, perysipHas (Qusumyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO W KOMIETEHTHOIO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IEHHOCTU TPaBUJI HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM NpophecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUN BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TOCJICACTBUNA IS
OKPYKArOWIEN CPEIBI;

OCO3HaHHWE TJI00aIBHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUECHUU OMOJIOTHH 3HAHMUS
M yYMEHHUS T[pU pPEIICHUU TMpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHJIOB,
sKOCcucCTeM, brochepsr);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEW TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE SKOJOTHYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIBTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IIPAKTHUYECKOMN IEATEIBHOCTH IKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHUE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
(bOpMHpPOBaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpEACTaBICHUsST 00 OKpPYXaloleM MHpPE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
oOmiecTBa, B IMO3HAHMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpodiieM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBUJIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble  MNpPOOJIEMBbl  Pa3BUTHS
4eJI0BEYECTBa, TIOUCKA MyTeH BBIXOAA W3 INIOOATBHBIX 3KOJOTMYECKUX MPOOIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBIIICHHUSI OO0IIEeH KyJbTypbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYLIIHOCTH METOJOB ITO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHWUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKPYXAlOIIer0o MUpPa M MPOUCXOASIINX B HEM HU3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHHsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHust mpoOsieM B PeabHBIX )KU3HEHHBIX CUTYAIIHAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM MO OWOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOEHUs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKaroL1e
LEJIOCTHOCTh HAY4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIEC, PETYJSTUBHBIE),
obecneunBaomue GopMrupoBaHrue (yHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluxcs, CHOCOOHOCTh OOY4YaroIIMXCsl — MCHOJb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIC, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
yueOHbIE IeMCTBUS B TO3HABATEIILHON U COLIMAIBHON MIPAKTHUKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NM03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JAeCTBUSL:

CaMOCTOATENBbHO  (QOpMyJNHpPOBaTh U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cUHTE3a, CPaBHEHUSI, KjIaccU(UKaIi, 0000IIEeHUs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3M C JIPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C OCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl IIPEACTABIICHUS CYIIECTBEHHBIX
CBA36M M OTHOUIEHMH B M3Y4YaeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxkKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTePHUATIbLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBAThH COOTBETCTBHE PE3YIHTATOB
TEJISIM, OIICHUBATh PUCKHU TIOCTICICTBUN ACSITEITLHOCTH;

KOOPIMHHUPOBATH U BHITIOIHATH PaOOTY B YCIOBHUSAX PEabHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbIe HCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIQJICTh HaBBIKAMU YY€OHO-UCCIICIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pa3pelieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METOIOB PEIICHUS IPAKTUICCKUX 3a1a4, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJI30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH IO TOJYyYEHHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpETalnH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OpPMYIUPOBaTh COOCTBEHHBIC 3aJayll B 00pa30oBaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh IIEJICHATIPABICHHBIA TMOUCK TIEPEHOCA CPEACTB U CIIOCOOOB
JeHCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATCIBHYIO M TPAKTHYCCKYIO 00JIaCTH
YKU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjiaraTb OPUTHHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMaImu (TeKcTe y4eOHOTO
mocoOusl, HAYYHO-TIOMYJISIPHOW JUTEpAaType, OWOJOTUYECKHX CIIOBapsSX U
CIIpPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NMaHHbIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS, KPUTUIECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIIMpoBaTh 3alpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omosornyeckoil mHGoOpMauu, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  TMpEACTaBIICHUS
ounosiornyeckoi mHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMoNOornyeckod HHPOpMalUME: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (hOpPMYJibl, aOOpeBUATypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIIHOCTH;

BJIAJE€Th  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHHe YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) o61enme:

OCYIIECTBIATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCUU O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KIEHUS OTHOCHUTEJIbHO BBINOJHEHUS MpeiaraeMoin
3aJ1ayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3MIMUI JIPYTUX YYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HEBepOalibHble CpEeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUH OHMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEWCTBHI C YYE€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUSL MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaILMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacHIMPATHh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTh 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHMM, MCIOJB30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTYalluH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ce0d U APYIUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX @PU aHaIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHHM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jMYHBIX YUYEOHBIX CHTYyalUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yNbTaThl MPEACTABICHBI IO r0JIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUsS ydeOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaHMM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHUs, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSATHUMN:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE YHEPTHH ),
romMeoctas (caMOperyJjsinusi), ypOBHEBas OpraHu3alUsi O KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJibHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOT0OOpa3us H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. Y. BaBuiiosa), onpenensiTe rpaHULibl KX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJaJIeTh METO/IaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJI0IEHUE U
ONMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHWI, OpraHu3alus U MpPOBEACHHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEJIWYMHAMHU, OOBSCHEHHE IMOJYYEHHBIX PE3yJbTAaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI YHEPTUH B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHYeckoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMBUAYAIBbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSICHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUU, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C LETpl0 oOecrieyeHus Oe30MacHOCTU CBOETO 3J0POBbS U 3/10POBbS
OKPYKAIOIIUX JI0JIeH, COO0/IEHUST HOPM IPaMOTHOTO TMOBEICHUS B OKPY KaroIen
MPUPOIHON cpee, MOHUMaHHE HEOOXOIWMOCTH WCIOJIB30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHOJIOTHHU u OMOTEXHOJIOTUH TUIS pPalMOHATILHOTO
PUPOOTIOIH30BaAHNUS,

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWUE, CIICTUICHHOS HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

yMEHHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE padOThI, COOIIOIATH
npaBuia npu padbote ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

yMEHHUE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIC COOOIICHHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MTOHATHUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydeOHOTrO mpeameta «buonorus» 6 11
Klacce TOJKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHWW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBCHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPHIBATH COACPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUM: BU/I,
MOMYJISAASA, TEeHOMOHA, SBOJIONHS, ABWXKYIIHME CHUIIBI ((aKTOPHI) SBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
OKOCHUCTEMA, TMPOAYLEHThI, KOHCYMEHTBHI, PEAyIEHThl, €A MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxoncrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruun A. H. CesepuioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX PE3yJIbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITUH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIbI
HA OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEILIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B OMocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJIOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eJplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpY>KaIOIIUX JII0AeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

yMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMaX (LIETH NUTaHUSA);

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMsSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(pOpPMAILMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl),  paccMarTpuBaTh  TIJ0OaldbHBIE  SKOJOTMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBbIE M YCTHBIE COOOIICHMUS,
000011as1 OMOIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCIT0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHnoBaHue pa3jesioB U TeM
NPOrpaMMmblI

buonorus xkak HayKa

JKuBble cucTeMBl U HX OpraHu3anusa

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

)KI/ISHGHGHTGJ'II)HOCTI) KIJICTKHU

PazMHOXkeHUE 1 MTHANBUAYATEHOE PA3BUTHE
OpraHU3MOB

HacnmencTBeHHOCTE M MN3MEHYHUBOCTH
OpraHU3MOB

Cenekuust oprann3MoB. OCHOBBI
OHMOTEXHOJIOTHHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

34

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

0.5

1.5

DJIEeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7141¢292



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

4

HanmenoBaHue pa3/ie/ioB U TeM
Ne i/t
NMPOrpamMMbl

DBOIIOIMOHHAS ONOIOT U

Bo3HHKHOBEHHE 1 Pa3BUTHE KU3HU Ha
3emiie

Opranu3Mbl U OKpYy>Karoias cpeaa

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

10

10

34

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThbI

0.5

2.5

DJIEeKTPOHHbBIE
(uudgposbie)
o0pa3oBaTtejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7{41cc74
bubmuoreka IIOK
https://m.edsoo.ru/7141cc74
bubmnoreka IIOK
https://m.edsoo.ru/7141cc74

bu6anoreka LJOK
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

Ne
n/n

Tema ypoka

buoiorus B cucreme Hayk

MeTo1bl TO3HAHUA JKUBOM
npuposbl. [Ipaktuueckas pabora
Ne 1 «Mcronb3oBaHnEe pa3InyHbIX
METOJIOB IPU U3Y4YEHUU
OMOJIOTNYECKUX 0OBEKTOB»

buonornyeckne CHCTEMEL,
MIPOIIECCHI U UX HU3yUYCHHE

XUMHYECKUH cOoCcTaB KJIeTKU. Bona
Y MUHEPAJIBHBIE COJIU

Tecr /
Benku. CoctaB u cTpoeHue OeIKOB

®epMeHThl — OMOJIOTHYECKHE
Kkaranu3aTopsl. JlabopaTopHas
paborta Ne 1 «M3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
(bepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTajasbl)»

Yrinesonsl. JIunuas:

Bcero

KoauuecTBO 9acoB

JlaTa
Kontpoabubie IlpakTnueckue
U3y4eHus
padoThbI padoThbI
0.5
1
0.5

DJIEeKTPOHHbBIE
nudposeie
o0pa3oBaTejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.eds00.ru/863¢6122
https://m.edso0o0.ru/863e632a

bubmnoreka IIOK
https://m.edso00.ru/863e6122

bu6nuorexa [IOK
https://m.eds00.ru/863e6564

bu6nuorexa [IOK
https://m.edsoo.ru/863e674¢

but6mmorekxa [IOK
https://m.edso00.ru/863e6b72

but6mmoreka [IOK
https://m.edso00.ru/863e6b72

but6mmoreka [IOK
https://m.eds00.ru/863¢6870



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

10

11

12

13

14

15

16

17

Hyxkneunossie kucinotel. ATO

I/ICTOpI/ISI U MCTOABI U3YUCHHA

kieTku. Kierounas reopust

Knerka xak nenocrtHas KuBas

CHCTEMA

CrpoeHnue 3yKapruoTHYECKON
kieTku. JlabopaTopHas padora Ne 2
«M3y4yeHune cTpoeHHsI KIIETOK
pacTeHHid, )KUBOTHBIX, TPHOOB U
OaKTepHii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIperapaTax u ux

OITMCaHHCEC)»

OOMEH BELIECTB WIH META00IN3M

dorocunaTe3. XeMOCHUHTES

Tect /
DHepreTu4ecKuii 0OMeH

JKU3HEHHBIN UK KIETKH.

Jlenenue kneTku. MuTos.
JlaGoparopHas pabota Ne 3

((Ha6J'IIOIleHI/IC MHUTO3a B KJICTKax

KOHYHMKa KOPCIIKa JIyKa Ha

TFOTOBBIX MUKpOIIpenapaTax»

Buocunres 0enka. Peakuus
MaTPUYHOTO CUHTE3a

Tpaucnsus — OuocunTe3 Oenka

0.5

0.5

bub6nmmoreka [IOK
https://m.edsoo.ru/863e6d5¢

bu6nmoreka [IOK
https://m.eds00.ru/863e6e88

bubnunoreka LIOK
https://m.edsoo.ru/863e6110
https://m.edsoo.ru/863e716¢

bubnmorexa LIOK
https://m.edso0.ru/863e766¢

bu6nmorexa LIOK
https://m.eds00.ru/863e7¢98

bubnmorexa LIOK
https://m.edsoo.ru/863e7aae

bubnmnorexa LIOK
https://m.edsoo.ru/863e7dc4

but6mmoreka [IOK
https://m.edsoo.ru/863¢796¢

but6mmoreka [IOK
https://m.edsoo.ru/863e796¢



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

18

19

20

21

22

23

24

25

26

Hexnetounsie hopMbl )KU3HU —
BUPYCHI

DopmMbl pa3MHOKEHHUSI OPTaHU3MOB

Meiios

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII0J0TBOPEHHE.
Jlaboparopuas pabota Ne 4
«M3y4yeHune cTpoeHHs MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOTIpEnapaTax»

I/IHI[I/IBI/II[yaJ'IBHOG pa3BUTHUC
OpTraHnU3MOB

Tect /

I'enernka — Hayka o
HACJIEICTBEHHOCTH U
U3MEHYNUBOCTHU

3aKOHOMEPHOCTH HAaCJIEA0BaHUS
MpU3HAKOB. MOHOTHOpHIHOE
CKpEITUBaHNE

JluruOpunHoe ckpenuBaHue.
3aKO0H HE3aBUCHUMOTO
HaCJIeI0BaHUS TPU3HAKOB

CuerieHHO€E HaclIeIOBaHUE
npu3HakoB. JlabopaTtopHas paboTa
Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

0.5

0.5

bu6nmoreka [IOK
https://m.edso0.ru/863¢7540

bub6nmmoreka [IOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bubnunoreka LIOK
https://m.edsoo.ru/863e7f4a

bubnunoreka LIOK
https://m.eds00.ru/863e81b6

bubmnoreka IIOK
https://m.eds00.ru/863e8436

bubmnoreka IIOK
https://m.edso00.ru/863e8612

bubnunorexa LIOK
https://m.edsoo.ru/863e8878

bubnunorexa LIOK
https://m.edsoo.ru/863e¢89a4

bubnunoreka LIOK
https://m.edso0.ru/863e8c60



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

27

28

29

30

31

32

33

34

CKpEIIUBaHUS Y APO30(HIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

I'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

H3menunBocTh. Henacneacreennas
M3MEHUYUBOCTh. JlaboparopHas
pabora Ne 6. U3yuenue
MOIU(PUKAITIOHHON U3MEHUYUBOCTH,
MOCTPOCHUE BaPHAIIMOHHOTO psiaa
Y BapUallMOHHON KPUBOI

HacnencrBennast "3MEHYMBOCTb.
JlaGopaTtopnast pabora No 7.
«AHanmu3 MyTaluii y 1po30(uisl
Ha TOTOBBIX MUKPOTpenaparax»

I'eneTnka yemoBeka

KonTponbHas pabora.
O06o0mIeHNE IO TeMe
«HacnencTBeHHOCTD H
U3MEHYHUBOCTb OPTaHU3MOBY

CCJ'ICKI_II/ISI KaK HayKa U Iponecc

Mert ObI U JOCTHXKECHHS CCIICKIINN
PaCcTEHUI U KUBOTHBIX
buotexHoorus Kak orpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

0.5

0.5

bu6nunoreka LIOK
https://m.edsoo.ru/863e8c60

bubnunoreka LIOK
https://m.edsoo.ru/863e8efe

bubnunoreka LIOK
https://m.edsoo.ru/863e8efe

bu6anoreka IIOK
https://m.eds00.ru/863e8d78

but6mmoreka [IOK
https://m.edsoo.ru/863¢9214

but6mmoreka [IOK
https://m.edsoo.ru/863¢9214

bubnunorexa LIOK
https://m.eds00.ru/863¢9336



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

Tema ypoka

DBOJIONUS U METOABI €€ U3YUYeHHS

Hcrtopus pa3BuTHus peacTaBieHUn
00 3BOJIIOLUU

MukposBonronus

HOHy.]'[fIIII/ISI KakK 3JICMCHTapHasA
¢/IMHUIIA BUJIA H DBOJTFOIIHH.
JlabopaTtopHas pabota Ne 1
«CpaBHEHHE BUJIOB 11O
Mop(orIornueckoMy KpUTEPHIO

JIBUoKy1IME CUIIbI (3JIEMEHTapHbIE
(akTOpbI) FBONTIOINH

Tect /
EctectBenHnslit 0T60p 1 ero Gpopmbl

Pe3ynbrarsl 3BOMIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
BHU000pa3oBanue. JlabopaTtopHas
pabota Ne 2 «Onucanue
MPUCTIOCOOJIEHHOCTH OPTaHu3Ma U
€€ OTHOCUTEIHHOTO XapaKTepa

KoauuecTBO 4acoB

Bcero

JlaTa
Konrpoabnbsie IIpakTHyeckue
U3y4YeHUs
padoThbI padoThbI
0.5
1
0.5

DJIEeKTPOHHbBIE
nudposeie
o0pa3oBaTtejibHbIE

pecypchbl

bubmunorexa IIOK
https://m.edsoo.ru/863ea20e

bubmuorexa IIOK
https://m.eds00.ru/863e¢9570

bubmuorexa IIOK
https://m.edsoo0.ru/863e9cle

bu6anoreka LIOK
https://m.eds00.ru/863e99¢6

bub6anoreka LIOK
https://m.edso00.ru/863e9da4

bubnunoreka LIOK
https://m.edsoo.ru/863e9ed0

bubnunorexa LIOK
https://m.edsoo.ru/863e9fde



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

10

11

12

13

14

15

16

17

18

Hanpasnenus u mytu
MaKpO3BOJIIOLUI

HeoOpatumocTs 3BosIOLINN

WcTopus xu3Hu Ha 3emiie U
METOABI €€ U3y4YCHUs

['unoTe3sl MPOUCXOKACHUS KUZHU
Ha 3emiie

PazButue xu3Hu Ha 3eme 1o spam
U TIepuoIam

OCHOBHBIE 3TaIbI 3BOJIIOIIUH
PACTUTCIIBHOTO U )KUBOTHOI'O MHpPaA.
[IpaxTnueckas padora Ne 1
«M3y4yeHne uCcKomaeMbIX OCTaTKOB
pacTeHuil 1 KUBOTHBIX B
KOJIJIEKIHSIX

Tect /

CoBpeMeHHas cucTema
OpPraHUYECKOTO MHpPa
DBOJIIOLIMS YETIOBEKA
(aaTpOTIOTEHE3)

JBrxyuue cuibl ((hakTopbl)
aHTpOTIOTeHe3a

OCHOBHEBIE CTaJINH 3BOITIOINH
YelroBeKa

UYenoBeueckue pachl U MPUPOIHBIC
aJlanTanyy 4eJoBeKa

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/863e9cle

bubmuoreka [{OK
https://m.edsoo.ru/863ea5a6

bubnunoreka LIOK
https://m.edsoo.ru/863eabbe

bubnunoreka LIOK
https://m.edsoo.ru/863ea8bc

bubmnoreka IIOK
https://m.edsoo.ru/863ca48¢e

bubnunorexa LIOK
https://m.edsoo.ru/863eac2c

but6mmoreka [IOK
https://m.edsoo.ru/863cad44

bu6nunorexa LIOK
https://m.edsoo.ru/863eaea



https://m.edsoo.ru/863e9c1e
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
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20

21

22

23

24

25

26

27

O06001IeHE 10 TEME
«BO3HUKHOBEHHE U Pa3BUTHE
JKU3HHU Ha 3eMIIe)»

DKoNoTHus Kak HayKa

Cpenpl OOUTaHUS U SKOJIOTHUECKUE
(bakTopsI

AbGuoTtndeckue HakTopsbI.
JlaboparopHas pabota Ne 3.
«Mopddonoruueckne 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanus». JlabopaTropHas pabora
Ne 4. «BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotnueckue paxTopsl

DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisauu. [Ipaktuueckas padbora
Ne 2 «IToncuér nnotHOCTH
MOMYJIALUI pa3HbIX BUJIOB
pacTeHun»

Tect /
Coo0miecTBa OpraHu3MOB —
OHOIIEHO3

OKOJIOTHYECKUE CUCTEMBI
(3KOCHCTEMBI)

OCHOBHBIE TTOKa3aTeIIN
DKOCHUCTEMBI. DKOJIOTHUCCKHEC
nupamuibl. CBOMCTBA SKOCUCTEM.
Cykueccus

0.5

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863eafec

bubnuoreka [{OK
https://m.edsoo.ru/863eb10e

bu6anoreka LIOK
https://m.edso00.ru/863eb348

but6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bubnunorexa LIOK
https://m.edsoo.ru/863eb46a

bubnunoreka LIOK
https://m.edsoo.ru/863ebs5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

28
29

30

31

32

33

34

[Ipupoanbie 3KOCUCTEMBI
AHTPONIOT€HHBIE YIKOCUCTEMBI

Tect /
buocdepa — rnobanpHas
JKOCHUCTEMA 3eMIIH

3aKOHOMEPHOCTH CYIIECCTBOBAHHMS
ouocdepsl

YenoeuecTBo B Onochepe 3emn

COCYH.[@CTBOB&HI/IC MMpupoAbl U
YCJI0BCUCCTBA

O0606111eH1E TeMbI «C000IIIECTBA U
SKOJIOTUYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

2.5

but6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

bubmuoreka [{OK
https://m.edso0.ru/863ebd16

bubnuoreka [{OK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHON NMPOrPaMMBbI CpelHero o001ero od0pasoBaHus

CdopMupoBaHHOCTh 3HaHUI O MecTe U POy OMOJOIMH B CUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HayK, B (OPMHUPOBAHHUU
COBPEMEHHOM E€CTECTBEHHO-HAy4YHON KapTHHBI MHpa U HAy4HOI'O
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOexHbIX YUuEHBIX-
OMOJIOTOB B pPa3BUTHE OHMOJOrMH; (PYHKIMOHAIBHOM TpaMOTHOCTH

YCJIOBCKA I pCIICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJAEpKAHUE OHOJIOTUYECKUX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
2 MpeBpalleHre SHEPruu), roMeocTa3 (camoperynsuus), ypoBHeBas
OpraHHU3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEPOAYKIINSA),

HACJICACTBCHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMmeHue — u3naratb  OWOJOTMYECKHME  TeopuM  (KJIeTovHas,
XpOMOCOMHasi, MyTalnmonHas), 3akoHbl (I'. Mennens, T. Moprana,
3 H.U. BaBuioBa) u yueHus (0 ILeHTpax MHorooOpasus U
NPOMCXOXKACHUS  KyJIbTypHbIX  pactenuit H.M.  BasuioBa),

ONpCACIIATh I'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

VYMeHue BIageTb METOAaMH HAy4YHOTO T[O3HAaHUS B OHOJOTHU
(HaOro/IeHNe W OMHMCAHMUE JKUBBIX CHUCTEM, IPOIIECCOB M SIBICHUU;
OpraHM3ansi M TpoBeleHHE OHOJOrMYeCKOro HJKCIEPHUMEHTa,
BBIIBDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTUH  MEXIY
UCCIIEy EMBIMU BEJIMYMHAMH, 00BsICHEHUE MIOJTy4YE€HHBIX
pEe3yabTaTOB, HCIIOJNIB30BAHHBIX HAYYHBIX MOHATHUH, TEOpUH U
3aKOHOB; yMEHHE JeJaTh BBIBOJbI HAa OCHOBAaHUHM IOJYyYEHHBIX

pE3yJIbTAaTOB)

VYmenue BBIACIIATE CYIICCTBCHHBIC IIPU3HAKHW BHUPYCOB, KIICTOK
NPOKApUOT U DYKAPHOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
5 NpeBpalleHus SHEPIrUH B KJIETKe, (OTOCHHTE3a, MIACTUYECKOTO H
JHEPreTHvYeckoro  oOMEHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIIJIOAOTBOPCHUA, Pa3MHOKCHUA, UHAUBUYAJIBbHOT'O Pa3sBUTHA

opraHu3Ma (OHTOTEHE3)



10

11 KUIACC

Kon

NpoBepsieMOro

pe3yJbTara

YMeHue mNpUMEHSTh TONyYEHHBIC 3HAHUS JUISI  OOBSCHEHUS
OMOJIOTUYECKUX MPOLIECCOB U SIBJICHUH, 1JIsl MPUHATHUS IPAKTUUECKUX
pelieHU B TIOBCEAHEBHOM JKM3HH B IENIX OOCCICUCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsSI M 37I0POBbsI OKPYKAIOUIUX JIFOACH,
COOJIIOIGHUST HOPM TPaMOTHOTO TOBEJICHUS B  OKpY’Karouiei
NPUPOJHON cpele; MOHUMAaHUE HEOOXOTUMOCTU WCIIOh30BAHMS
JOCTMDKCHUH COBPEMEHHOW OWOJOTUM W OMOTEXHOJIOTHH ISt

paHuOHAJIbHOI'O IIPUPOAOIIOJIIL30BAHUA

VYmenue peliaTth 3JIEMEHTAPHBIC I'CHECTUUCCKHUE 3aJa4d Ha MOHO- U
I[I/II"I/I6pI/I,I[HOG CKPCIIMBAHUEC, CUCINNIICHHOC HACJICAOBAHUC, COCTABIIATH
CXCMbI MOHOFI/I6pI/Il[HOI‘O CKpCIIUBaHUA JJIA npeacKasaHus

HACJICOJOBAaHUs ITIPU3HAKOB Yy OpraHu3MoOB

YMeHue BBINONHATH Ja00OpaTOpHbIE W MPAKTHYESCKHE pPabOTHI,
coOnrofarh mpaBwia Mpu paboTre ¢ y4eOHBIM U J1aOOpaTOPHBIM

o0opyaoBaHuEM

YMeHne KpUTHUECKH OLIEHUBATh U HHTEPIPETUPOBATH UHPOPMAIIHIO
OMOJIOTUYECKOTO  COJIepKAHUs, BKIIOYAIONIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pa3Nu4HbIX HcTOUYHUKOB (CMMU, HayuyHO-momyssipHbIE
MaTepuaibl); dTUYECKHE aCHEeKThl COBPEMEHHBIX MCCIEI0BaHUN B

6I/IOJ'IOFI/II/I, MCIHUINHC, OMOTEXHOJIOTUU

VYMeHue co3aaBaTh COOCTBEHHBIE MTMCHbMEHHBIE U YCTHBIE COOOIICHNS,
0000111251 GMOJIOrHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

IIpoBepsiemble npeaMeTHbIE pPe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHus

ChopMupoBaHHOCTH 3HaHUN O MecTe M PoJd OMOJOTMH B CHUCTEME
HAayYHOTO 3HAaHHS €CTEeCTBEHHbIX HayK, B (OPMUPOBaAHUU
COBPEMEHHON E€CTECTBEHHO-HAyYHONM KapTHHBI MHpa W Hay4HOIO
MHUPOBO33PEHUS; O BKIAE POCCHHCKUX W 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTHH; (DYHKIIMOHAIBHOW TPaMOTHOCTHU
YyeJioBeKa Ul PEeLICHUs KU3HEHHBIX 33134

YMeHHe pacKpbIBaTh COJEpKaHHE OHOJOTMYECKHMX TEPMUHOB U
HNOHATUI: BUJ, MOMYJISALMS, TEHOPOH, IBOJIOLMS, JBIXKYILUE CHUIIBI

(dakTopsr) SBOJIIOLINH, MPUCTIOCOOTICHHOCTh OpPTaHU3MOB,



BUI000pa30BaHue,  JKOJOrWYecKkue  (aKTOpbl,  IKOCHCTEMA,
MNpOAYUCHTHI, KOHCYMCHTBI, PECAYLCHTHI, nenu IIUTaHus;d,

AKOJIOTHYECKas MUpaMuia, OrnoreoreHo3, onochepa

YMenue uznaratb OM0IOrHYecKre TeOpHH (IBOMIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl  HBOJIOLMH), 3aKOHBl U
3aKOHOMEpPHOCTH (3aposlieBoro cxonactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHui u mytei sBomonnn A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnaackoro), omnpeneisTh TPaHUIBI HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BJIaACTb MCTOAaMHU HAYYHOI'O IIO3HAHUA B ouoaoruu
(Ha6JIIOI[eHI/Ie H OIIMCAHHC KHMBLIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
opranusanyss MW  HOPOBCACHUC 01 OJIOTHYSCKOTO OKCIICPUMCHTA,
BBIIBHKCHHUEC THUIIOTE3BI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HCCIICAyCMbIMHU BCINMYMNHaAMU, 00BsACHEHHE IMNOJIYUYCHHBIX
pPe3yJIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopl/lﬁ n
3aKOHOB; YMCHHC [J€JIaTb BbIBOAbI HAa OCHOBAHUHU IIOJTYYCHHBIX

pe3yIbTaTOB)

VYmenune BBIJACIATH CYHICCTBCHHBIC IMpU3HAKA CTPpOCHUA
OMONOrMYecKUX OOBEKTOB: BHJOB, MOMYJALUNA, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEAyLEHTOB, OMOTeollEHO30B U  JKOCHCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACJEICTBEHHOM  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBI,
MepeHoca BeHIeCTB W IMOTOKAa DJHEPrMM B JKOCUCTEMaX,
AHTPONIOTEHHBIX HM3MEHEHHH B OKOCHUCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TmpUMEHSTh IOJNyYeHHbIE 3HAHUS Ui  OOBSICHEHHS
OMOJIOrMYECKHUX MPOLIECCOB U SBJICHUM, /IS MPUHATHUS MPAKTUYECKUX
pelieHnii B TOBCEJHEBHOM JKM3HM B IeNsAX oOecredyeHus
0€30IacHOCTH CBOETO 37I0POBbS U 370POBBS OKPYXKAIOIIUX JIOJAEH,
coONIOfeHUs HOPM TIpPaMOTHOTO TOBEIEHUS B  OKpY’Karolei
MPUPOJHON cpene; MOHMMaHUuE HEOOXOIUMOCTH HCHOIb30BaHUS
JOCTIDKEHUH  COBPEMEHHOM  OMOJIOTMH Uil pallMOHAJIBHOTO

IIPUPOIONOIB30BaAHUS

YMenue peliaTh 3JICMCHTAPHLIC OHMOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBI [epeHOCca BEIIECTB U YHEPTUU B HIKOCUCTEMAX (LIETIH MTUTAHMS)
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YMeHHue BBIIOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,
coOmoaTh mpaBwia mpu padore ¢ y4eOHBIM M JIaOOPAaTOPHBIM

000py10BaHHEM

YMeHue KpUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTUYECKOTO  COJCpKAaHUs, BKIIOYAIOIIYI0 TICEBJOHAYYHBIC
3HaHUS W3 pa3IMYHbIX UCTOYHHKOB (CMU, Hay4YHO-TIOMYJISIpHBIC
MaTepHuaibl); pacCCMaTPUBATh MI00ATBHBIC YKOJIOTHYECKHUE MTPOOIIEMbI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

[MO3ULIHAIO
YMmenue co3aaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111251 6MOTOTHYECKY0 HHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATUUHBIN arrapar OHoJIOTHH



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Buonorus xak Hayka

11 buonoruss — Hayka o >kuBoil mpupoxae. Ponp Ouonorumu B (opMHpOBaHUU

COBPEMEHHOM Hay4YHOH KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

MeTtopl O3HAHUS KUBOW NMPUPOABI (HAOIIOIEHUE, IKCIIEPUMEHT, OMHCAHUE,
1.2 u3MepeHue, kiaccupukanusa, MOJEIHpOBaHHe, CTaTHCTHYecKas oOpaboTka

JTAHHBIX )
2 JKuBbie cucTeMbl U UX OpTaHU3aALUS

21 JKuBble cucteMbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpasue

YpoBHU OpraHu3aluu OMOCUCTEM: MOJEKYJSIPHO-T€HETUYECKUMN, KIETOUYHbIH,

2.2

OpraHMU3MEHHBIH, MOIYJIALNOHHO-BHI0BOH, SKOCUCTEMHBIH, OMOChepHBIN
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DJIEMEHTBhI: MAaKpOAJIEMEHTHI,
3.1 MHKpO3JIEMEHTBI. Boma u MuHepanbHble BemecTBa. DyHKIMH BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HozmepncaHI/Ie OCMOTHYECKOT0 OajaHca

benku. CocrtaB u cTpoeHne OelKOB. AMHUHOKHMCIOTBI — MOHOMEpPHI OEJIKOB.
He3zaMeHnMble M 3aMEHHMBIE AMHHOKHMCIOTHI. AMHWHOKHMCIOTHBIA COCTaB.
YPpOBHHU CTPYKTYpbl OEJIKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS U
19 YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHUEe CBOMcTBa OenkoB. buonorudeckue
. (byHKIMU OEIKOB.
depmeHTHl — OHonornyeckue kKatanuzatopbl. CTpoeHue (pepMeHTa: aKTUBHBIH
HueHTp, cyOcrtpatHas cnenuduyHocts. Kodepmentsl. Burtamunbsl. Otnunums

(hepMEHTOB OT HEOPTAHMUECKUX KaTaIN3aTOPOB

VYrieBoabl: MOHOCAaxXapu bl (TJIH0K03a, pubo3a U 1e30Kcupr0o03a), Aucaxapu/ibl

(caxaposa, JakTo3a) M MoJUcaxapuibl (KpaxMal, TIJIMKOTEH, LEeJUII0J03a).

13 buonoruyeckue GyHKINHU YTIIE€BOJIOB.

' Jlumuaer:  Tpurmuuepuasl, crepouabl, (ochomunuael. 'mapodumibHO-
ruapodoOHbIe cBoiicTBa. buonormyeckue QyHkiuu aunuao. CpaBHEHUE

YIJieBo40B, OEIKOB U JIMTIUI0OB KaK HCTOYHHUKOB DHCPTHUU

Hyxkneunosbie kucnotel: JIHK 1 PHK. Hykieotnabpl — MOHOMEpPBI HYKJIEMHOBBIX
3.4 kucinoT. Ctpoenne u ¢ynkuuun JIHK. Crpoenne u ¢ynxknuu PHK. ATO:

CTpOCHHUE U (PyHKIHH

3.5 Huronorust — Hayka o kierke. Knerounas teopust. MeTopl U3yUeHUsI KIETOK



3.6

3.7

3.8

3.9

3.10

4.1

4.2

43

4.4

Knetka xak nenoctHas xuBas cucreMa. OOmye Mpu3Haky KIETOK: 3aMKHYTas
HapykHas MeMOpana, mojekyiasl JJHK kak renernueckuii anmapar, cucrema

cuHTe3a Oelka

Turel KJIETOK: yKaprUOTUYECKasl U MpoKkapuoTruieckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHueckor kieTku. Kierounas crenka Oakrepuit. CrtpoeHHE
AYKAPUOTUYECKON KJIETKU. OCHOBHBIC OTJIMYMS PACTUTEIBHOM, KMBOTHOM M

IpUOHOM KIIETKU

IToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIHMKC, HUX
¢ynkun. [Tnazmatndeckas memOpana, e€ coiictBa u GpyHKImHU. LluTormasma u
e€ opranouapl. OmHOMEMOpaHHBIC OPTaHOWIBI KIICTKH: SHIOIIa3MaTHYeCKast
cerb (OIIC), ammapar [ombmxku, nu3zocombl. [lomyaBTOHOMHBIE OPTaHOMIBI
KJIETKM: MUTOXOHJIpUH, TacTuabl. [IporucxoxaeHne MUTOXOHIPUN U TUIACTHU/L.
Buner mnactun. HemeMmOpaHHBIE OpraHOWIBI KIETKH: PHOOCOMBI, KICTOYHBIH

LHCHTP, pCCHUYKHU, KTYTUKH. (DYHKL[I/II/I OpraHoua0B KJICTKH. Bxkrouenus

SAnpo — perynsatopHblii 1eHTp kieTku. CTpoeHue siapa: siiepHas 0005104Ka,

KapuoIuiasma, XpoOMaTuH, SAJPbIIIKO. XpOMOCOMbI
TpchnopT BCIICCTB B KJICTKC
>KI/I3H6,[[G}IT€‘J'IBHOCTB KJICTKHN

OOMeH BelecTB, WM MEeTa0oInu3M. ACCUMUISIINS (TUTACTUYECKUN OOMEH) U
JUCCUMUIIALINSA (PHEPreTUYECKU OOMEH) — JBE CTOPOHBI €AMHOIO Mpolecca
MeTtabonusma. Tunbsl oOMeHa BemiecTB: aBTOTPO(HbBIN U rerepoTpodHbIil. Poib

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUU B KIETKE

dotocuntes. CBeToBas 1 TeMHOBas (ha3wl hoTocuHTe3a. Peakiiuu ¢poTocunTesa.
O¢¢pextuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a JJIS J)KU3HU Ha 3emie.
Bnusiaue ycnmoBuii cpeapl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHUS €ro
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHUHTE3UpYIouiie OakTepuu. 3HaYE€HUE XEMOCHHTEe3a IJIf

JKA3HU HaA 3eMiie

DHepreTHYecKuii oOMeH B KJEeTKe. PaciiersieHue BeIeCTB, BBIJCICHHE H
AKKyMYyJIMpOBaHHE DHEPTUU B KJIETKE. OJTambl SHEPreTHYECKOro OOMeHa.
['muxonu3. bpoxenue u ero Buabl. Kuciopoanoe okuciaeHue, Wik KIETOUYHOE

npixaHue. DPGEeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa

Peaknmun marpuyHoro cuHTe3a. ['eHernueckas wuHpopmamus wu JHK.
Peanuzamus renetnyeckoit nHGOpManuKu B KJIETKe. | eHETHYECKU KO U €ro
cBoiictBa. Tpanckpuniwms — matpuunbsiii cuate3 PHK. Tpancnsmus — Ouocunres

6enka. KogupoBanue amunokucnot. Posib pubocom B 6nocuHTe3e Oenka
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6.1

Hexnerounsie Gopmbl )u3Hu — BUpYchl. Mcropus otkpsitus Bupycos (.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS W IKHU3HEIACATEIBHOCTH BHPYCOB.
baktepuodaru. bonesnu pacreHuil, >KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedunmra yenoeka (BUY) — Bo3oyaurens CITM/]a.

[MpodunakTrka pacnpocTpaHeHHs BUPYCHBIX 3200 ICBaHHIA
PasmHOXeHNE U HHANBUIYAIBHOE PA3BUTHE OPTaHU3MOB

KrneTouHslii MWK, WIM JKU3HEHHBIM WK KIeTKku. WHTepdasza U MHTO3.
[Tpoueccrl, mpoTekaromue B naTepdasze. Perumkanus — peakius MaTpUIHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JIMnIoOMIHBIE W TAlUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uToSIOrMYecKue OCHOBBI PA3MHOKEHUS W HHAMBUIYAJIbHOIO PpPa3BUTHS
OPraHu3MOB.

Henenune knetkn — murto3. Craguum murtosza. [Iponeccel, npoucxonsume Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

®opmbl pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U MmojoBoe. Buusl Gecronoro
Pa3MHOXKCHHUS: JENICHWE HaJBOE, MOYKOBAaHHE OJHO- M MHOTOKJICTOYHBIX,
CIIopooOpa3oBaHue, BETeTaTHBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TonoBoe pa3sMHOXKEHHE, €r0 OTIAMYUS OT OECIOI0ro.
Meiio3. Cranum wmeiiosza. Ilpoueccel, mpoucxoismye Ha CTaauax Meiosa.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonormdeckuii cMbicin u

3HaYeHNEe MeNo3a

["ameTorenes — nporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [lonoBbie
JKCJIE3bI: CECMCHHUKHU U ANYHHUKH. O6pa3OBaHI/IC M Pa3sBUTHUC ITOJIOBBIX KJIETOK —
ramer (CriepMaTo30M/1, siIeKIeTKa) — criepMarorenes u ooreHe3. OCo6eHHOCTH

CTPOCHUA SIAIEKJIETOK U CIIEpMaTO30U0B. OHJ'IO,I[OTBOpeHI/IC. HapTCHOFCHe3

WnauBuayanbHoe  pa3BUTHE  (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(sMOpuorenes). Itarbl SMOPUOHATILHOTO PA3BUTHS Y TO3BOHOUHBIX KHUBOTHBIX:
npobiieHue, racTpyisius, opranoreHes. [loctamGpruonansHoe pa3BuTHe. TUITBI
MOCTAMOPHUOHAIIBHOTO Pa3BUTUS: MPSAMOE, HENpsMoe (JTMYMHOYHOE). BriusHue
Cpezibl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOCHHE

CEMCHHU, CTalUN PA3BUTHUA
HaCJ'ICI[CTBeHHOCTI) U U3MCHYUBOCTH OPraHN3MOB

[Ipenmer u 3amauu reHeTuku. Micropus pa3BuTusa reHeTUKU. Bkiiaa poccuiickux

U 3apyOeXHBIX YYEHBIX B pPa3BUTHE TIEHETHUKU. MeToAbl TEeHETUKU



6.2

6.3

6.4

6.5

6.6

(ruOpUAOTOTUYECKHUM,  IIUTOTEHETUYECKUM,  MOJEKYJISIPHO-T€HETUUECKUI).
OCHOBHbIE T€HETUYECKUE MOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B

cXeMax CKpCH_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAaCJEI0BaHUS NPU3HAKOB, ycTaHOBIIEHHblE I'. Mennenem.
MoHorubpusiHoe ckpeuBaHue. 3akOH eIuHOOoOpasusi TMOpHIIOB IEpBOIO
nokosieHus. IlpaBuno noMuHupoBaHMsA. 3aKOH pacLIEIUICHHs IPU3HAKOB.
['unore3a uncroTsl raMer. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

Jurubpuanoe ckpenmBanye. 3aKOH HE3aBUCUMOTO HACIIEOBAaHUS MTPU3HAKOB.
[{uToreHeTyecKue OCHOBBI JTUTMOPUIHOIO CKpeIMBaHMs. AHaIU3UpYOILEe
ckpeuuBaHue. Vcrnonb3oBaHHWE — AQHAIU3UPYIOIIETO  CKPEIMBAaHUS  JAJIs

OTIpeieJIeHNs] TEHOTUIIA OCOOH

CuerutenHoe HacienoBanue npusHakoB. Pabora T. Moprana o cuerieHHOMY
HacJIeIOBaHUIO TeHOB. HapylieHue cLelieHHs TE€HOB B pe3yJbTare
KpOCCHUHroBepa. XpOMOCOMHasl TeOpusl HacleACTBEHHOCTH. ['eHeTmueckue
KapThl.

I'enetnka mosia. XpoMOCOMHOE ONpEAEICHHE I0Ja. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['oMorameTHble U rereporameTHble opraHusMmbl. HacnenoBanue

MMPU3HAKOB, CHCIIJICHHLIX C ITOJIOM

N3meHunBOCTh. BHUIbI M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Pone cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(UKAIIMOHHON H3MEHYMBOCTU. BapualMOHHBIM ps M BapuUallMOHHAs
kpuBas. Hopma peakuum npusHaka. KonnuecTBeHHBIE M KadeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. ColicTBa MOIU(UKAIIMOHHONW N3MEHYMBOCTU

HacnencrBeHHasi, WiIM Te€HOTHIIMYECKas, HW3MEHYHMBOCTL. KomOMHATHBHAS
W3MEHYUBOCTh. Meiio3 W TONOBOW TPOIECC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. MyTallmoHHass W3MEHUYUBOCTh. Kiaccudukanus MyTanui:
T€HHbIE XpPOMOCOMHBIE, TeHOMHBIE. HacToTa M MpUYMHBI MyTaluil. MyTareHHbIe
(dakTophl. 3aKOH TOMOJIOTUYECKHX DSIOB B HACJIEICTBEHHOM W3MEHUYMBOCTH

H.N. BaBunosa

I'enetuka denmoBeka. Kapuotun wyenoBeka. OCHOBHBIE METONbI TE€HETHUKH
YyeJIoBeKa: reHEeaJI0THYSCKUH, OJIM3HEIIOBBI, IUTOI'CHETUYCCKUH,
OMOXMMHUYECKUN, MOJICKYIsIpHO-TeHeTu4Yeckuii. COBpeMEHHOE ompeaeNeHne
TE€HOTHIA: TIOTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIC C
nmomonipio III[P-ananu3a. HacrmencrBenHple 3a0oJieBaHUS YeIOBEKa: T'CHHBIC
0ome3Hu, 00JIe3HH ¢ HACIIEACTBEHHON MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. CoMaTHdeckue W TEeHEpaTUBHBIE MyTanuu. [IpUHIMIBI 370POBOTO

06pa3a KU3HHU, OTHUArHOCTHKH, HpO(bI/IJ'IaKTI/IKI/I n JICHCHUSA T'CHCTUYCCKHX
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7.2

7.3

11 KVIACC

Kon

1.1

1.2

Oone3Heil. MenKo-reHeTH4eCcKoe KOHCYJIbTUPOBAaHNE. 3HAUEHUE MEAULIMHCKON
TEeHETHKU B IPEIOTBPAICHUH U JICYCHUH TeHETUICCKIX 3a00ICBaHUI YeIOBEKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M IpollecC. 3apOoXIACHUE CEJIEKIUU U JIOMECTUKAIIHS.
Yuyenne H.M. BaBumoBa o0 1eHTpax MNPOUCXOXKIEHUS KM MHOTO0Opasus
KYJbTYPHBIX pacTeHUH. LIeHTpbI MPOUCXOKACHUS TOMAITHUX KUBOTHBIX. COpT,
opoJja, TaMM

CoBpeMEHHBIE METOJIbI CEJICKITMU. MacCcoBbIi M MHAMBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHU U *KUBOTHBIX. OLIEHKa 3KcTepbepa. bian3kopoicTBeHHOE
ckpeuuBanne — MHOpuauHr. Yncras nunug. CKpeuMBaHUE YHCTHIX JTUHUU.
['etrepo3uc, unu rubpuanas cuna. HepoactBeHHOE cKpeliBaHue — ayTOPUIUHT.
Otpanénnas rubpuguzanus u e€ ycnexu. VICKycCTBEHHBI MyTareHes u
MOJYYECHUE TMOJUIUIONJ0B. JIOCTHIKEHUSI CEJNEKLMU PACTCHUM, KUBOTHBIX M
MHUKPOOPTaHU3MOB

buorexHoyoruss Kak oOTpacib MPOU3BOACTBA. | '€HHAass WHXXEHEpHUs. OTarlbl
co3nanust pekomOunantHoil JIHK u Tpancrennsix opranmsmon. Kierounas
uHxeHepus. KietouHele KyJnbTypbl. MUKpPOKJIOHAJIBHOE pPa3MHOKEHHUE
pacrenuii. KiioHMpoBaHME BBICOKOMPOIYKTUBHBIX CEIbCKOXO35MCTBEHHBIX
OpraHu3MOB. DKOJIOTUYeCKHE M 3Tudeckue npodiemsl. MO — reHernuecku

MO,Z[I/I(l)I/II_[I/IpOBaHHHe OpraHu3Mbl

IIpoBepsieMblii 31eMeHT cOAepPKAHUA

DBONIOIMOHHAsL OMOJIOTHS

DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa 3Bomtouuu. [lajgeoHTosmornyeckue: MOCIEAOBATEIBHOCTh
MOSIBJICHUSI BUJIOB B TMAaJ€OHTOJIOTMYECKOW JIETOMHCH, MEPEXOAHbIE (OPMBI.
buoreorpaduueckue: cxonctBo u paznuuue (GayH u (GIop MaTepUKOB U
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJCTBA M pPa3lIu4Msi SMOPHOHOB pa3HBIX
BUJIOB  TO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,
AQHAJIOTUYHBIE,  pYJMMEHTapHbIE  OpraHbl, aTaBuU3Mbl.  MoJekyspHo-
OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACJEICTBEHHOCTH U OCHOBHBIX

MeTa0OJMYECKUX MyTel Y BCEX OPraHU3MOB

OpomounonHast Tteopusa Y. JapeunHa. Ilpennochbuiki  BO3HUKHOBEHHUS

JapBUHU3MA. J[BMOKyIIMEe CHIIBI 3BOJIIOLMHU BUAOB No [lapBuHy (M30BITOYHOE
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2.1
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Pa3MHOXEHHE IIPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEACIIEHHAS N3MEHYMBOCTb,

O0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Teopus dBomomnu (CTD) W OCHOBHBIE €€ TOJIOKCHUS.

MI/IKpOBBOHIOHI/IH. HOHyJ’ISII_II/ISI KaK €AMHHIa BUJa U 5BOJIIOLINH

JBwxymme cuibl ((pakTopbl) SBOJIOUMU BUAOB B Hpupoae. MyTalMOHHBIH
nporecc U KOMOMHATUBHAsE U3MEHYUBOCTh. [lonmyssiiiMoHHbIE BOJIHBI U Apeid
reHoB. M3omsius u murpanus. EcTecTBeHHBIN 0TOOP — HAMPABISIONIHA (aKTop
sBOIOLMU. DPOPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh OpPraHM3MOB Kak pe3yiabTaT dBoitonuu. [Ipumepsr
MPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMopdo3bl M HAMO0AAANITALUH.

Bun wu  BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE  (OPMEI

BI/II[OO6pa3OBaHI/I$[Z reorpa(bnquKoe, SKOJIOTHYCCKOC

MaKpOSBOJ'IIOI_II/IH. CDOpMH 9BOJIFOIIMH: (i)I/IJ'IeTI/I‘leCKaSI, AUBCPIrCHTHAA,

KOHBEpIreHTHas, napasienbHas. HeoOpaTtuMocTs 3BONMIOLMU
Bo3HukHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

JloHay4yHbI€ MNPEACTABICHUA O 3apOXKICHUM >KHU3HU. HaydHble rUmoressl
BO3HHUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 M MNaHcnepMus. XHUMHYEcKas
IBOJIIOLMSL. ODKCIEPUMEHTAIbHOE IOATBEPKACHUE XUMHUYECKOH DBOJIIOLMH.
Havanphblie atanel Ouonornyeckoit spomtonuu. I'unoresa PHK-mupa. IlepBeie

KIJIICTKH 1 UX 3BOJIIOIHAA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

PazButue xu3nu Ha 3emie no spam u nepuonam. Karapxeil. Apxeiickas u
npotepo3oickas apbl. [laneosoiickas spa W €€ mNepuoAbl: KEMOPHICKHUH,
OpIOBUKCKUMN, CUIYPUNUCKHUH, NIEBOHCKUH, KAaMEHHOYIOJbHBIM, IEPMCKUM.
Me3so30licKkas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIIOBOM.
KaitHo3zoiickas »3pa u €€ TepuoJbl: NaJIECOre€HOBBIM, HEOTCHOBBIH,
AHTPOIIOr€HOBBIA. XapAaKTEpPUCTHKA KIMMara M TEeOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U JKUBOTHOTO MUpa. ApoMOp(o3bl
Yy pacTeHHil W KUBOTHBIX. [losiBIEHME, paclBET W BBIMHPAHUE TPYIII KUBBIX
OpraHUu3MOB

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue HBOMIONUU. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIITBI OPraHU3MOB

DBOJIIOLMS YeJIOBEKa. AHTPOMNOJIOrUs Kak Hayka. PazBuTue mpeacTaBiIeHU O
MPOUCXOKACHUM ueJoBeka. MeTonbl u3ydeHus aHtpomnorene3a. CxoJcTBa u

pasiinviusg 4€JI0BCKA U ) KUBOTHBLIX. CucremMaTnyecKkoe II0JI0KEHHE YSJIOBEKa.
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4.1

JBwxymmue cuibl ((hakTopsl) aHTpornoreHesa. HacneactBeHHass N3MEHYHBOCTD H
€CTECTBEHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 XWU3HH, W3TOTOBJICHHE OpPYIUI

TPY/la, MBILIJICHUE, PEYb

OcCHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTpaJoONMUTEKd, YUeroBek
yMenbid, YemoBek mnpsaMmoxonsuuid, YenoBek HeaHAepTandbCKui, YemoBek
pasymHbId. Haxoaky ucKomaemMbIX OCTAaHKOB, BPeMsl CYIIECTBOBAaHUS, 00JIaCTh

pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 *KHU3HU, OPY s

Yenoeueckue packl. OCHOBHbIE OOJIbILINE pachl: €BPOIEOUIHAs (eBpa3uiickast),
HErpo-aBCTpaJiouiHas  (9KBaTOpHalibHasl),  MOHIOJOMJHAs  (a3uarTcko-
amepuKaHckas). UepTbl NpUCHOCOOIEHHOCTH MPEJICTaBUTENEH 4YeT0BEYECKUX
pac K YCIOBHSM cCyllecTBOBaHMsS. EnuHCTBO denoBedeckux pac. Kputuka

pacuzmMa
OpranusMsbl ¥ OKpy>Karolias cpeaa

DKOJIOTHS KaK Hayka. 3aJaud M pasliebl IKOJIOTUU. METOIbl IKOJIOTHYECKUX
UCCleNoBaHui.  DKoylornyeckoe  MupoBo33peHue.  Cpenpl  OOMTaHUS

OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3AyIIIHAA, IOYBCHHASA, BHYTPHOPTraHU3MCHHAA

Okonorudeckue ¢akropbl. Knaccupukanus skomorndeckux — (akTOpoOB:
abuoTtuyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeWCTBUE HSKOJIOTMYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGuotnyeckue (GakTopbl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEepuoIu3M.
[Ipucnocobnenus OpraHu3MoB K JEHCTBHIO aOMOTHUYECKHX (aKTOPOB.

buonornueckue puTMsl

buotnueckue ¢dakropsl. Buasl 6MOTHUECKHX B3aUMOJIEHCTBUIN: KOHKYPEHIIHS,
XMITHUYECTBO, MApa3UTH3M, MYTyajH3M, KOMMEHCAIu3M (HaXJ1eOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEeWTpaiu3M. 3HaueHHe OHOTUYECKUX
B3aMMOJICHCTBHI ISl CYIIECTBOBAHUSI OPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX
OKOJIOTUYECKHE  XapaKTEpUCTHUKU monyssiuud. OCHOBHBIE — ITOKa3aTeNlu
MOMYJISIUN: YUCIEHHOCTh, MJIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[MHaMruKa YMCIEHHOCTH MOIMYJISILUY U €€ peryJisius

Coo01iecTBa U 3KOJIOrMUYECKHE CUCTEMBI

CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a: BHIOBas,

MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bunsl-momuHantel. CBsi3u B

OonoleHo3e
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DKolornuyecknue cuctembl (9Kocucremsbl). [loHsiTHe 00 9SKocHUcTeMe U
ouoreoneHose. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: INPOIYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopor BemeCTB M IIOTOK OSHEPrUU B
skocucreme. Tpoduueckue (MUIIEBbIE) yPOBHU IKOCUCTEMBI. [InieBble nienu u
cetu. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBL: OHOMacca, IPOAYKLUS.
DKoJIorn4eckue MUpaMu/bl: MPOLYKIMH, YUCIEHHOCTH, Ouomaccel. CBOCTBa

9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyJIALusl, pazButue. Cykueccus

[Ipupoanbie 3K0CcHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOI'O MIIH
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHbIE ~ DKOCHCTEMBI. ATpPO3KOCHCTEMBI. YpOo3KOCUCTEMEI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢akrop ycroiumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emie

Yuenne B.M. Bepnainckoro o Ouocdepe. ['panHuipl, coctaB u CTPYKTypa
ounocdepsl. XKusoe BemecTBo u ero pynakmuu. OcobeHHOoCTH OMOchepsl Kak
ro6anpHOM 2KocHcTeMBbl. JIMHaMHuUeckoe paBHOBecHE U OOpaTHas CBS3b B
ouocdepe. KpyroBoporsl BemecTB U OHMOT€OXUMHYECKHE ITUKIIBI JJIEMEHTOB

(yrmepona, a3ota). 30HaIbHOCTH OHMochepbl. OCHOBHBIE OMOMBI CYIIN

UYenoBeuecTBO B Onochepe 3emnn. AHTpONOreHHbIE U3MEHEHHs B Onocdepe.
['moGanbHBIE SKOTOTUYECKHE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YOPABIEHUS MPUPOAHBIMHU pecypcamMu U HX

ucnosib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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