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denepanpHas paboyas mporpamma 1o yaeoHomy npeamery «buomorus» (6a30BbIi
ypoBeHb) (mpeamerHas oOnacTth «EcrecTBeHHO-HaydHBIE TNpeaMeThl»)  (manee
COOTBETCTBEHHO — MpoTrpaMMa IO OHOJIOTHH, OWOJIOTHS) BKIIIOYACT IMOSCHUTEIHHYIO
3aMKCKy, COJepKaHUE OOYy4YEHUS, IIAHUPYEMBIE PEe3ybTaThl OCBOCHHS IPOTPAMMBI
no  OuWojorMy,  TEeMaTU4YecKoe  IUIaHUpOBaHWE,  TepeueHb  (koxudukarop)
paclpeneNeHHBIX MO0 KJaccaM MPOBEPSIEMBIX TPEOOBaHWA K pe3yJbTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl CPEIHET0 00IIero oOpa3oBaHUs M SJICMEHTOB
CoJiep)KaHMs 110 OMOJIOTHH.

[losicHuTenbHAsE 3amucKa OTpa)kaeT oOlMe LeNu U 3a7a4d U3ydeHus OUOJIOTHH,
XapaKTEPUCTHKY TICUXOJOTHYECKHX TMPEANOCHIIOK K €€ HM3YYCHHIO O0O0YYaroIIUMHMCS,
MECTO B CTPYKType y4eOHOro IUiaHa, a TakXKe MOAXOAbl K OTOOpYy COAepIKaHus,
K OTIIPEICTICHUIO TNIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue oOy4YeHHsS pacKpbIBaeT COJACP)KATENIbHBbIC JIMHUU, KOTOPbIC
IpeaIararoTcs JUIsl 00sA3aTeIbHOTO M3YUYEHHUs B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus.

[TnanupyemMbie pe3yabTaThl OCBOCHHUS TMPOTPAMMBI TIO OWOJOTUH BKIIFOYAIOT
JUYHOCTHBIC, METaNpeJIMETHBIC PEe3yJbTaThl 3a BeCh IEpUOJ] OOyYCHHUS Ha YPOBHE
CpemHero oOIero oOpa3oBaHUs, a TAKXKE MPEAMETHBIC TOCTIKCHHSI O0Y4aromerocs
3a KaX]IbIil roj 00y4YeHus.

INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paborke mporpaMMbl MO  OHOJOTUHM  TEOPETUYECKYI0  OCHOBY
JUISL OTIpEEJICHHs] TOJIX0JI0B K (OPMHPOBAHUIO COJEpKaHUS y4eOHOTO MpeaMeTa
«buonorus»  cocraBunm: — KoHuenryainbHble — mnosoxeHua ~ PI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, ColepKaHusl, pe3yIbTaTOB 00y4YeHuUs: U TpeOOBaHU K
YPOBHIO TIOATOTOBKH BBIITYCKHUKOB, TOJIOKEHHUS 00 OOIMMX MENsIX W NPUHIUIAX,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHEro 00Iero o0pa3oBaHUs
B Poccuiickoit denepaiuu, a Takke MOJOKEHUS O crienudrke OMOJIOTHH, €€ 3HAUCHUH
B [I03HAHUU KUBOM MPUPOJIbI K OOECIIEYEHUH CYILIECTBOBAHUS YEJTIOBEYECKOT O 00IIECTBA.
CornacHO Ha3BaHHBIM TMOJIOKEHUSM OIpPEAEICHbl OCHOBHBbIE (DYHKIIMM MIPOrpaMMbl
10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo OMOJIOTMU NAa€T MPEICTaBICHHE O IeysiX, 00 o0iieil crpaTeruu
0oOy4eHHs, BOCIUTAHUS U Pa3BUTHS OOYyYaIOMIUXCS CPEACTBAMHU y4eOHOTO TpeaMera
«buonorusy, ompenenser o0s3aTeIbHOE TPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpY,
pacnpeneneHue 1o pas3jiesiaM u TeMaM, PEKOMEHIYEMYO MTOCIIEI0BATEIbHOCTh U3YYEHUS
y4eOHOT0 MaTepHalia ¢ y4eTOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, TIOTUKU
00pa30BaTeNbHOrO MPoIiecca, BO3PACTHBIX OCOOEHHOCTEN 00yUarOLIXCS.

B mporpamme mo OuOOTMH Tak)Ke yUUTHIBAIOTCS TPeOOBaHUS K IJIAHHUPYEMBIM
JUYHOCTHBIM,  METAaNpEeIMETHbBIM U  MPEAMETHBIM  pe3yibTaTaM  OOy4YeHUs
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B (hOPMUPOBAHUM OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHOM AESATEIHLHOCTH/YUEOHBIX
JENUCTBUN 00YyYaIONUXCs IO OCBOEHUIO COJIEPIKAHUS OMOJIOTMUECKOT0 00pa3oBaHUsI.

B nporpamme mno Ouonoruu (10-11 kmaccel, 0a30BBIM YpOBEHB) peaM30BaH
OPUHIIMI T[PEEMCTBEHHOCTH B HW3Y4YEHUM OWOJIOTMM, Oyarojaps uYeMy B HeH
IPOCMATPUBAETCS HAMPABIEHHOCTh HA PA3BUTHUE 3HAHUMN, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PEHHUsS, IEHHOCTHBIX OpPUEHTAIMH  JUYHOCTH,
HKOJIOTHYECKOTO MBIIIJICHUS, TIPEJICTABICHUN O 3JOpOBOM 00pa3e *U3HHU U OEpeKHBIM
OTHOLIEHUEM K OKpYXKawIlen npupoaHou cpeae. Iloatomy Hapsay ¢ M3ydeHUEM
0011e0MOIOTUYECKUX TEOPHUH, a TaKKe 3HAHUUA O CTPOCHHUM KUBBIX CHUCTEM Pa3HOTO
paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX TPOIECCOB B Mporpamme 1o
OMOJIOTHH YJIEIEHO BHUMAHHUE WCIOJb30BAHUIO TOJTYYEHHBIX 3HAHUN B TIOBCETHEBHOM
YKU3HU JUTsI PEIICHUS PUKIIATHBIX 33]1a4, B TOM YUCIIe: MPOGUIAKTUKHI HACTIEACTBEHHBIX
3a00/IeBaHUN YeIOBEKa, MEAMKO-TeHETHUYECKOTO KOHCYJIbTUPOBAHUSA, OOOCHOBaHUS
AKOJOTUYECKH LEIeCO00pa3HOTO TOBEACHUS B OKpYXKAIOIIeH NpUpPOIHON cpeje,
aHaiM3a BIMUSHHUS ~ XO3SWCTBEHHOW  JIEATENIbHOCTH  4YEJOBEKAa Ha  COCTOSIHUE
NPUPOAHBIX M WMCKYCCTBEHHBIX JKOCHUCTEM. YCHWICHHEC BHUMAHUS K TPHUKIATHON
HAIpPaBJICHHOCTU y4eOHOTo mpenMera «bUONOrus» MPOJAMKTOBAHO HEOOXOIMMOCTHIO
oOecrieueHns YCIOBUW I PEIICHUS OJHOW W3 AaKTyalbHBIX 3a/ad IIKOJbHOTO
Onojornyeckoro o0pazoBaHusi, KoTopas npemnonaraetT GOpMUPOBAHUE Y 00YUAIOLIUXCS
CIIOCOOHOCTH  aJlaliTUPOBAThCS K  W3MEHEHHSM JMHAMUYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

[Iporpamma 1o OWONOTUU SBISIETCS OPUEHTHPOM [UJISi COCTaBIEHUS pabouMx
IPOrpaMM, aBTOPBI KOTOPHIX MOTYT MPEAJIOKHUTh CBOW BapHAHT IMOCJIEIOBATEILHOCTH
U3yYeHUS M CTPYKTYpbl y4eOHOro MaTepuaja, CBO€ BUICHHE MyTel (OpMUPOBAHUSA
y oOyuatomuxcsi 10—11 kimaccoB mpeAMETHBIX 3HAHUN, YMEHUNM U CIOCOOOB y4ueOHOM
JESTeIbHOCTH, a TaKXKe METOJUYECKHX PpEeHICHWH 3a7ad BOCIUTAHUS W Pa3BUTHS
cpencTBamu yuebHoro npeamera «buonorusy.

buonorust Ha ypoBHE cpeaHero o0Iiero oOpa3oBaHUs 3aHMMAET Ba)KHOE MECTO.
OH obecnieunBaeT GOpMUPOBAHUE Yy 00YUAIOIIMUXCS MTPEACTABICHUIN O HAYYHOU KapTUHE
MHUpa, pacimupseT U o0000IaeT 3HaHUS O >KUBOW MPHUPOJIE, €€ OTIMYUTEIbHBIX
NpU3HAKaX — YPOBHEBOW OpraHU3allid U 3BOJIOIUHU, CO3AAET YCJIOBUS AJS: MO3HAHUS
3aKOHOB >KMBOUW TpHUPOaBI, (HOpMUPOBaHHS (YHKIIMOHATHLHOW TPaMOTHOCTH, HaBBIKOB
3JI0POBOTO M OE30I1acCHOr0 o0pasa KU3HHU, IKOJOTHUYECKOTO MBIIUICHHS, IIEHHOCTHOTO
OTHOIIICHUS K KUBOU MPUPOJE U YETIOBEKY.

bonbmioe 3HaueHue OWONIOTHS MMEET TakKe JJis PElIeHUs BOCHUTATENbHBIX U
Pa3BUBAIOIINX 3a/ad CPEAHETO 00Iero oOpa3oBaHUS, COLUATU3ANNHN OOYJArOIIIXCS.
Nzydenne Ouonorun obecreuynBaeT yCcloBus sl (POPMUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIMOHHBIX HABBIKOB, O3CTETUYECKOW KYJIBTYDHI,
CHOCOOCTBYET HMHTETPAllMd OMOJOTHYECKUX 3HAHWWA C TMPEICTaBICHUSIMH W3 JAPYTUX
y4eOHBIX MpPEJIMETOB, B YAaCTHOCTH, (u3ukH, xumuu u reorpaduu. HazpanHbie
MOJIOKEHUST O TIpeHAa3HAYCHUH yueOHOro mpeamera «buosorusy coCTaBUIM OCHOBY
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JUIsL  OMpEeNeNeHus] MOAXOAOB K OTOOpY U CTPYKTYPUPOBAHHUIO €ro COJAEpkKaHus,
IPEJCTaBICHHOI0 B IporpaMme Mo OMOJIOTUH.

Ot60p conepxxkanust yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBJIEH C MO3UUUHN KYJIbTYpOCOOOPA3HOr0 MOJAX0/1d, B COOTBETCTBUU C KOTOPBIM
oOyyaroniyecsi AOKHbI OCBOMTH 3HAHHMSI M YMEHHs, 3HAUMMble Uil (POPMHUPOBAHUS
oO1el KyJabTyphl, ONPEACIIAIONINE MOBEICHUE YEJIOBEKAa B OKpY)KAaroUIEH NPUPOAHOU
cpene, BOCTpEOOBaHHBIE B IMOBCEIHEBHOW >KM3HM M NPAKTUYECKOH JEATEIbHOCTH.
Ocoboe MecTo B 3TOM CUCTEME 3HAHUI 3aHMMAIOT AJIEMEHTBI COAEpPKAaHUSA, KOTOPbIE
CIIy’)KaT OCHOBOM A1 (pOPMHUPOBAHUS MPEACTABICHUNH O COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KAapTUHE MHpPA U LIEHHOCTHBIX OPHUEHTAMSAX JIMYHOCTH, CHOCOOCTBYIOIIMX
rYMaHHU3alUu OMOJIOTMYECKOr0 00pa30BaHUsl.

CTpyKTypHupoBaHHE COJAEpKaHUS yueOHOro MaTepralia B mporpaMme o OHOJIOTUU
OCYIIECTBJIEHO C YYE€TOM NPUOPUTETHOTO 3HAYCHHS 3HAHUUW 00 OTIUYUTEIHHBIX
OCOOEHHOCTSIX JKMBOM MPHUPOABL, O €€ YPOBHEBOW OpraHU3aldd M HBOJIIOLUU.
B cootBeTcTBHM C 3TUM B CTPYKType ydeOHOro mpeamera «buosorus» BbIIEICHBI
CIIeyIOLME COJepKaTelbHble JUMHUU: «buosorus kak Hayka. Meroasl Hay4dyHOI'O
no3HaHus», «Knetka kak Ouosiormyeckas cucremay, «OpraHu3sM Kak OHOJOTHYECKas
cucrtema», «CucreMa W MHOroo0Opa3zue OpPraHMYEeCKOro MHpa», «IBOJIOLHUS KUBOU
IPUPOJIBD), « IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTH.

Lenb u3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM YPOBHE — OBJIaJICHHUE
OOyJaronMMuUCsT 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIHLHON OpTraHU3aIi KUBBIX
CHUCTEM pA3HOTO paHra W TPHOOPETCHHWE YMEHHA WCIOIb30BaTh JOTH 3HAHUS
JUTS TPAaMOTHBIX JECHCTBUUA B OTHOIICHHMH OOBEKTOB JKUBOW TMPUPOIBI U PEIICHUS
PaA3TUYHBIX KU3HEHHBIX MPOOIIEM.

Hoctrxenne LEH U3Y4YEHUS y4eOHOTO npeaMera «buonorus»
Ha 0a30BOM YpPOBHE 00ECIIEUMBAETCS PEIICHUEM CIIETYIONINX 3a/1au:

OCBOEHHUE 00YYAIOIIUMHUCSA CHCTEMbI 3HAHUN O OMOJIOTUYECKUX TCOPHUSX, YUCHHUSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIOTE3aX, NpaBWIAX, CIyXalluX OCHOBOM JJIs
(dopMupOBaHUs MPEICTaBICHUI O €CTECTBEHHO-HAYyYHOH KapTUHE MHUpPa, O METOoJax
HAy4YHOI'O IO3HAHUS, CTPOEHUH, MHOT000pa3u U OCOOEHHOCTSIX )KMBBIX CHCTEM Pa3HOIO
YPOBHSI OpraHU3allMU, BBIJAIOMIMXCS OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUSX B
OuoJiorny;

dbopmupoBaHre y OOYYalOMUXCS TIO3HABATEIbHBIX, WHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIECCe aHAM3a JaHHBIX O MYTAX Pa3BUTH B OMOJIOTUU
HAayYHBIX B3IJISJ0B, UJEH U MOJXOJOB K M3YUYEHHUIO KUBBIX CHUCTEM PA3HOIO YPOBHSA
OpraHu3aluy;

CTaHOBJICHHE y OOyYarOMIMXCS OOIIEH KyIbTypbl, (DYHKIIMOHATBEHON IPaMOTHOCTH,
pa3BUTHE yMEHHI OOBSACHATh M OIICHUBATH SIBJICHHUS OKPYXAIOIIETO0 MHpa >KUBOU
IPUPOBI HA OCHOBAHUH 3HAHWUU U OTIBITA, TIOJYYCHHBIX MPU N3YUYEHUN OMOJIOTUH;

dbopmupoBaHre Yy  OOYyYalOmMUXCS YMEHUW  WUIIOCTPUPOBATH  3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKON JEATETLHOCTH YEJIOBEKAa, pa3BUTHU
COBPEMEHHBIX MEJUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,
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BOCIIUTaHUE YOEKJEHHOCTH B BO3MOXXHOCTU TIO3HAHUS YEJIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STUYECKUX HOPM
IPU MPOBEJEHUN OMOJOTUYECKUX UCCIIEI0BAHNIT;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHMM JUIs TOBBIIIECHUS YPOBHS
AKOJOTUYECKOHN KYJIbTYPHI, JUIsl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MNPUOOPETEHHBIX 3HAHUN M yMEHUN B IMOBCEIHEBHOW >KH3HU IS
OLICHKHU IOCJIEACTBUM CBOEU NEATEIBHOCTH MO OTHOIICHUIO K OKPY’KAIOWIEH Cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M CcOOJIOJEHUE Mep MNpOoPUIAKTUKI
3a00JIeBaHUIA.

B cucreme cpennero obmero oOpazoBanusi «buomorus», u3yyaemas
Ha 0a30BOM YPOBHE, SIBJII€TCS 00s3aTEIbHBIM YU€OHBIM ITPEAMETOM, BXOISIINM B COCTAB
npeamMeTHon obnactu «EcTecTBeHHO-HAayYHbIE IPEAMETHD.

OO6miee ynCcI0 YacoB, PEKOMEHJIOBAHHBIX JJII M3yUYCHUS OWOJIOTHH, — 68 4YacoB:
B 10 xacce — 34 yaca (1 yac B Hezeno), B 11 kitacce — 34 gaca (1 gac B Henernto).
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COIAEPKAHUE OBYYEHUA

10 KUIACC

Tema 1. buoJsiorusi Kak HayKa

buonorus kak Hayka. CBs3b OMOJOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, ¢uiocoduei, STUKON, ICTETUKON u mpaBoM. Poib
ouosoruu B (OPMUPOBAHUM COBPEMEHHOM HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHUSL KUBOM MNpUPOAbI (HAOJIIOAEHUE, SKCIEPUMEHT, OMHCAHUE,
u3MepeHue, Kiaccudukaiys, MoIeIMpOBaHUE, CTaTHCTHYECKasi 00paboTKa TaHHBIX).

JHemoncmpayuu:
Hopmpemuwi: Y. J[lapsun, I'. Mennens, H.K. Konbnos, /[>x. Yorcon u ®@. Kpux.
Tabauywvt u cxemol: «MeTObI TO3HAHUS KUBOU MTPUPOIBD.

Jlabopamopnuvie u npakmuueckue paoomol:
[Tpaktrueckast padorta Ne 1. «cnonb30BaHue pa3IUIHBIX METOJIOB TPH U3YICHHUH
OHOJIOTUYECKUX O0OBEKTOB).

Tema 2. JKuBble CUCTEMbI M KX OPraHU3AUSA

JKusbie cuctembl (OMOCHCTEMBI) Kak MOpeAMET Hu3ydeHus Ouonoruu. Otiuuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBL.

CBoiicTBa OmocucTeM M WX pa3zHooOpazue. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIM, MOIMYJSIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEHOTHYECKUH ), OMOChHEPHBII.

Jemoncmpayuu:

Tabauywl u cxemol. « OCHOBHBIE TIPU3HAKH KU3HIY, « Y POBHU OpTaHU3AINH KUBOU
TIPUPOJIBI.

Obopyoosanue: monens monekyibl JJHK.

Tema 3. XuMH4YeCKHH COCTAB U CTPOEHHUE KJIETKHU

XUMHYECKAM COCTaB KIETKM. XUMHYECKHUE DJEMEHTBI: MAaKpOJJIEMEHTHI,
MUKPO3JIeMEHThI. Bosia 1 MuHepaibHbIE BElIECTBA.

OyHKIMY BOJIbI U MUHEPAJIbHBIX BEIIECTB B KiieTke. [logaep:xanue ocMOTHUECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEINIKOB.
He3zameHuMmble M 3aMEHHUMBIE AMUHOKHUCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPBI OCJIKOBOM MOJEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUHAS
CTPYKTypa). XUMHYECKUE CBOMCTBA OeKoB. bruonornueckue GyHKIIUN OSITKOB.

depmMeHTHl — Ouosiornyeckue kKaranuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIN
HEeHTp, cyocTtpatHas crnenuduanocts. Kodhepmentsl. Butamunbl. Otnnuust hepMeHTOB
OT HEOPTraHUYECKUX KaTalln3aTOPOB.
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VYrneroasl: MOHOcaxapuabl (TJIOKO3a, pud03a U JAE30KCUPHO03a), JUCaxapHubl
(caxapo3a, JakTo3a) MW  MOJUCAaXapuibl (Kpaxmaa, TJIMKOreH, IEeJUII0JI03a).
buonornyeckre GyHKIMH yIII€BOIOB.

Jlunuaet: Tpurnunepubl, Gochonunuasl, crepounsl. ['uapobuasHO-THAPODHOOHBIE
cBoiictBa. buonormueckue @yHkuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB
Y JINIIHJI0B KAK UCTOYHUKOB SHEPIUH.

Hyxkneunossie kucnotel: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKIIEMHOBBIX
kucnoT. Crpoenne u ¢Qyukiuu JIHK. Crpoenne u ¢dynkuum PHK. Buast PHK.
AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o kietke. Knetounas Teopust — npuMep B3aUMOICUCTBUSA UIEH
¥ (paKTOB B HAYYHOM MO3HAHUH. METOIbI N3YUCHHS KIICTKH.

Krnerka kak mnenoctHas »uBas cucrema. OOIIMe NMPU3HAKU KIIETOK: 3aMKHYTas
Hapy>kHass mMeMOpana, mosekyinbl JIHK kak renernueckuil ammapar, cucremMa CUHTE3a
oenka.

Tunel KJI€TOK: dyKapuoTHuecKkass U mpokapuoTuueckas. OCOOEHHOCTH CTpOEHUs
pOKapUOTHYECKOM KileTkH. KneTounas crenka 6akrepuit. CTpoeHue dyKapuOTHIECKON
kJ1eTKH. OCHOBHBIE OTIMYUS PACTUTENLHOM, )KUBOTHOM U TPUOHOM KIIETKHU.

IToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKAa, TJIMKOKAJIUKC,
ux ¢ynkuuu. [lnazmatudeckas memOpana, ee cBoicTBa M (yHkuuu. llurormmasma
u ee opranounbl. OgHomeMOpanHbie opraHoubl kieTku: JIIC, anmapar ['onbmxw,
an30coMbl.  [lolyaBTOHOMHBIE OpraHOWJbBI KJIETKH: MUTOXOHJAPWHU, IUIACTH[BI.
[IpoucxoxneHrne MUTOXOHAPUIA U acTu. Buasl mnactun. HememOpaHHbie OpraHouabl
KJIETKU: pUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJU, PECHUUYKH, KTYTHKU. DYHKIUU
OpPraHoOMJ0B KJIETKU. BKitoueHus.

SAnpo — perynsaTtopHblid 1HeHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapuoIUIa3Ma, XpOMaTHH, SIAPBILIKO. XPOMOCOMBI.

TpaHCoOpT BELIECTB B KIIETKE.

Jemoncmpavuu:

Ilopmpemwi: A. JleBenuryk, P. TI'yk, T. IlIBann, M. Ilneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juacpammor: «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B HEKHBOW TNPUPOIE,
«Pacnpenenenne XuMHUECKUX FJIEMEHTOB B )KUBOU MPUPOAEH.

Tabauyvr u cxemwr: «llepmommueckas TabauIa XUMHYECKHX DJIEMECHTOBY,
«CTtpoeHue MoJIeKyJbl BOJbI», «buocuHTe3 Oenka», «CTpoeHHe MOJICKYJIbI OelKay,
«Ctpoenue pepmentay, «Hyknennossie kucnotbl. JTHK», «Ctpoenne monexynst ATDy,
«CtpoeHune 3yKapuOTHYECKON KIETKW», «CTpOoeHUE KHUBOTHOM KIETKH», «CTpoeHue
pacTUTENbHOU KJIETKNU», «CTpOCHHE NPOKAPUOTHYECKON KIETKW», «CTpoeHue siapa
KJIETKNY, « YTIEBOIBI», «JIMIUIBI.

Obopyoosanue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHHE [Jii  IPOBEIACHUS
HAOMIOJICHUM, HW3MEPEHUM, OKCICPHUMEHTOB, MHUKPOIIpPENapaThl  PacTHTCIBHBIX,
YKUBOTHBIX U OAaKTEpUATIbHBIX KIJIETOK.
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Jlabopamopnuie u npakmuueckue padoomol:

JlaGoparopnas pabora Ne 1. «3yyeHue KataIuTUUECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajasbl)».

JlabGopaTopnas paborta Ne 2. «M3yueHue CTpOoCHHS KJIETOK PACTCHHH, KUBOTHBIX
U OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpENapaTax v UX OIMHMCAHHEY.

Tema 4. ’KuznenesTeJLHOCTH KJIETKH

OOmeH BemiecTB, WIM MeTa0OIM3M. ACCUMWISIHS (TJIACTUYECKUNH OOMEH)
U JUCCUMWIISALUS (PHEpreTHYecKuid OOMEH) — JIBE CTOPOHBI €IWHOTO Mpolecca
Metabonu3ma. Pojib 3aKOHOB COXpaHEHHWs BEIIECTB W JHEPIMM B TOHUMAaHUU
MeTabonu3Ma.

Tunbl oOMeHa BemiecTB: aBTOTpPOHBIM W TerepoTpodHbIi. Ponb depMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN IHEPTUU B KIIETKE.

®dotocunTe3. CBeroBas U TeMHOBas ¢aszbl Porocuntesa. Peakuuu doTocuHTE3A.
DddexTuBHOCTH (poTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a JIJIs JKU3HU Ha 3emiie. BiausHue
yCIOBUM cpeabl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIMICHUS €r0 MPOAYKTUBHOCTU Y
KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UPYIONINE OaKTepHHu. 3HAUCHUE XEeMOCHHTE3a ISl )KU3HU
Ha 3emIe.

OHepreTnueckuii oOMeH B KkieTke. PacierieHne BelIecTB, BbIJICICHHUE
U aKKyMYJIMPOBAHHE SHEPrUU B KIETKE. JTalbl YHEPreTuueckoro ooMena. ['nmukonus.
bpoxenue u ero Buabl. KHCIOpOJHOE OKHUCICHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunrpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuu mMatpuunoro cunte3a. ['enetnueckas mapopmanms u JJHK. Peanuzanus
reHeTH4ecko wuH(opManuu B KJIeTKe. [ eHeTHYecKWil KOJl ¥ €ro CBOWCTBA.
Tpanckpunmus — matpuudblii cuaTe3 PHK. Tpancnsamus — Ouocuntes Oernka. DTambl
TpaHcisiiu. KonupoBanue amunokucnot. Poiabs pubocom B OnocuHTe3e Oenka.

Hexnerounsle Qopmbl ku3Hu — BUpychl. Mcrtopus oTkpeiTusi BupycoB (/.U.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS M KU3HEHHBIN IUKI BUpPYcOB. baktepuodarn.
Bone3nu pacteHuii, JXKMBOTHBIX U YEJOBEKa, BbI3bIBAEMbIE BHpycaMH. Bupyc
uMmyHo ieuiuta yenoseka (BUY) — Bo3Oyautens CIIM/la. O6paTHas TpaHCKPHUIILINS,
peBepTasa u unTerpasa. [IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUM.

JHemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /.. UBanosckuii, K.A. Tumupszes.

Tabauysr u cxemvl: «Tumbl nuTaHus», «MeTtabonusm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oOMen», «Xnopomiact», «Dorocuntes», «Ctpoenue JHK»,
«CtpoeHue u QyHKIIMOHUpOBaHHUE TeHay, «CuHTe3 Oenkay, «l'eHeTHYecKuid Komy,
«Bupyce», «bakrepuodarm», «Ctpoenme wu xu3HeHHBIM 1wukia Bupyca CIIH/a,
oaxTepuodaray, «Pemnmukarus JTHK».
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Obopyoosanue: wmoaenu-anmmmkanun «Yasoenue JIHK wu Tpanckpumnusy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykrypsl JJTHK.

Tema 5. PasMHOKeHHe U MHIUBUIYAJbHOE PA3BUTHE OPraHU3MOB

KneTounslii UK, WK )XKU3HEHHBINA UK KieTku. MaTepdasza u mutos. [Iporeccsl,
nporekatoue B uHTepdaze. Permkauus — peakuust matpuuHoro cunresa JIHK.
CrtpoeHre XpoMOCcOM. XpOMOCOMHBIN Ha0Op — KapHOTHIL. JIUTUIOUIHBINA M TaIllIOWTHBIN
XpOMOCOMHBbIE HaOOphl. XpoMmatunabl. L[luTomornueckue OCHOBBI PA3MHOMKECHHS
Y MHJMBUAYaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Jlenenue knetkn — Muto3. Craaun mutosa. [Iponeccel, mporcxoasinye Ha pa3HbIX
CTausAX MUTO3a. BUOIOrnYecKuil CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KIETKU — allonTOo3.

@dopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe W mojoBoe. Bumbsl Gecronioro
Pa3MHOXKEHMS:  JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- W  MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHUe, BETreTaTMBHOE pa3MHOXXeHUe. VCKycCTBEHHOE KIIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE IS CEIIEKIUU.

[TonoBoe pa3sMHOXkEHUE, €0 OTIIMYHS OT OECTIOJIOTO.

Meito3. Craguu wMeiio3a. Ilpoueccel, NPOUCXOAAIIME HA CTaaUSIX MeEHo3a.
[ToBenenue xpomocoM B menosze. Kpoccunrosep. bruosiorndyeckuii CMbICIT U 3HAYCHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs IMOJOBBIX KIETOK y >KMBOTHBIX. [losoBBIE
JKeJe3bl: CEMCHHUKH U siMYHUKU. OOpa3oBaHUE M Pa3BUTHUE IMOJIOBBIX KJIETOK — ramMeT
(cmepmaTo3ou, SHIIEKIETKa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
AULEKIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHoe  pa3BuTUE  (OHTOIEHE3). OMOpUOHANIbHOE  pa3BUTHE
(omOpuorenes). Ortambl SMOPUOHAIIBHOTO Pa3BUTHA Yy TTO3BOHOYHBIX YKHUBOTHBIX:
npoOyieHne, racTpyisiuusa, opraHorene3. IloctamOpuoHanbHOE pasBuTHE. THUIIBI
MOCTAMOPUOHAIILHOTO Pa3BUTHSL: MPSIMOE, HENpsMoe (JIMUuHO4YHOE). Bnusinue cpeabl
Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKICHHBIC YPOICTBA.

Poct u pa3zButue pactenuid. OHTOreHe3 [IBETKOBOTO PACTEHUS: CTPOECHUE CEMEHH,
CTaJuu Pa3BUTHSL.

Jemoncmpavuu:

Tabnuyvst u cxemovl: «DOpMBI  pPa3MHOXKEHUS  OPraHu3MoBy», «JIBoitHOe
OIUUIOJIOTBOPEHUE Y LIBETKOBBIX PACTCHUW», «BereraTuBHOE pa3MHOKEHUE PACTECHUIY,
«Jlenenue kieTku 0akTepuily, « CTpoeHHE MOJOBBIX KIETOK», « CTPOCHHUE XPOMOCOMBI»,
«Kierounsiii ki, «Pemmmkamusa [JHKY, «Mutos», «Meito3y, «lIpsimoe u Henpsimoe
pa3BuTHE», «l'amMeTroreHe3 y MIJCKONUTAIOIIUX U 4YesloBeKa», «OCHOBHBIE CTajauu
OHTOI'€HE3a».

Obopyoosanue: MHKPOCKOT, MUKpOIpenapaThl «Cnepmarto3ounasl
MJICKOTIUTAIOIIETOY», <« SiuekneTka MileKkonuraromero», «Kapuokunes B KieTkax
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KOpeIlIKka JTyKa», MarHUTHas Mojelb-antumkanus «J/lenenue kmetkm», moaens JHK,
MOJieNIb MeTa(a3zHON XPOMOCOMBI.

Jlabopamopnuvie u npakmuueckue paoomol:

Jlaboparopnas paborta Ne 3. «HaOmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTIpEIapaTaxy.

JlaGoparopnas pabora Ne 4. «M3ydeHue cTpoeHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciencTBEeHHOCTH M K3MEHYUBOCTH OPraHU3MOB

IIpenmer u 3agaum reHetuku. Mcropus paszButusa reHeTHKH. Ponp muronoruu
¥ SMOPHUOJIOTUU B CTAHOBJICHUM T'€HETUKU. BKIIam pocCUICKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T€HETUKH. MeToabl TeHeTUKH (TUOPUAOIOTUYECKUM, ITUTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHeTHYeCKUil). (OCHOBHBIE TE€HETHUECKHME TMOHATHUS. [ eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIeIOBaHUsl MPU3HAKOB, YyCTaHOBIEHHble [. Mengenem.
MoHorubpuiHoe CKkpeuMBaHue. 3aKoH €IMHO00pa3us THOPUIOB NIEPBOTO MOKOJICHUS.
[IpaBuiio JOMUHUPOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MIIOTE3a YUCTOTHI raMeT.
[TomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JlurnOpuaHoe CKpelniMBaHue. 3aKOH HE3aBHCHUMOTO HACJEAOBAaHUS MPU3HAKOB.
[urorenernueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHMS.  AHATU3UPYIOIIEEe
ckpemnuBanue. Mcnob30BaHWE AHATU3UPYIOLIETO CKPEIIUMBAHUSA 11 ONPEACIICHHUS
IeHOTHUIIa OCOOU.

CueruieHHoe HacliefoBaHue mnpu3HakoB. Pabora T. Moprana mo cuemieHHOMY
HacJIeIOBaHUIO TeHOB. HapyieHue ciernienust reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHasi TEOpUs HACJIEICTBEHHOCTH. | €eHETUUEeCKHE KapThl.

I'enetuka mnona. XpoOMOCOMHOE OIpeeseHue TmoJia. AyTOCOMBI U IOJOBBIE
XPOMOCOMBI. ['0OMOraMeTHBIE K TeTepOraMeTHbIE OpraHu3Mbl. HacieioBanve mpusHaKkoB,
CUEIICHHBIX C TIOJIOM.

N3meHunBOCTh. BHbI N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HAacyeACTBEHHAs. Poib
Cpenbl B HEHACICJICTBCHHONW W3MEHYHMBOCTH. XAapaKTEPUCTUKA MOAU(PUKAIMOHHON
M3MECHUMBOCTH. BapuanuoHHbIM psig W BapuauuoHHas KpuBas. Hopma peakiuun
npu3Haka. KoanyecTBeHHbIE M KaUE€CTBEHHBIE MPU3HAKYU U X HOpMa peakiuu. CBoiicTBa
MOTU(PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencrBennas, wWiM TEHOTUNHMYECKas, W3MEHYMBOCTh. KomOuHaTUBHAs
W3MEHYMUBOCTh. Mel03 U TMOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHON M3MEHUYHUBOCTH.
MyTtanuonHnass usMmMeH4uBOCTh. Krnaccudukanuss MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. Yactora u mpuuMHBL MyTanuid. MyrtarenHnele  akTopbl.  3aKoH
TOMOJIOTHYECKHUX PSII0B B HACHEACTBEHHOU n3MeHunBocTy H.M. BaBumnosa.

BresnepHas HaciieICTBEHHOCTh U U3MEHYUBOCTD.

I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA!
TE€HEaJOTUUECKUN, OJTM3HEIIOBBIN, IIUTOTC€HETUYECKUM, OMOXUMUYECKUHN, MOJIEKYISIPHO-
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F€HETUYECKU . CoBpeMeHHOe ONPEECICHUE TE€HOTHUIA! MTOJTHOT€HOMHOE
CEKBEHUPOBAHWE, TC€HOTUIIMPOBAHHUE, B TOM uucie ¢ nomomupo [I[P-anamu3a.
HacnenctBennsie 3a001eBaHNs YeI0BEKa: TeHHBIC 00JIE3HU, OOJIE3HU C HACICACTBEHHOM
MPEAPACTIONIOKEHHOCThIO, XpOMOCOMHBIE OoJie3Hu. CoMaTHYecKue U TeHEepaTUBHBIC
myTaruu. CTBOJIOBbIE KJIETKU. [IpuHIMIBI 310poBOro 00pas3a >KU3HU, JHUATHOCTHKH,
npoUIaKTUKA W JIGYEHHs] TEHETHYeCKHX Ooje3Hedl. Meauko-reHeTHIecKoe
KOHCYJIbTUpPOBaHME. 3HAUYEHUE MEIUIIMHCKOW FeHETUKHU B MPEAOTBPAIICHUU U JICUCHUH
TeHETUYECKUX 3a00JIEBaHUI YEITOBEKA.

Hemoncmpavuu:

llopmpemwi: T'. Mennens, T. Mopran, I'. ne ®puz, C.C. Yerepukos, H.B.
Tumodees-Pecosckuii, H.11. BaBuios.

Tabauyvl u cxemvl: «MOHOTHOPUAHOE CKpPEIIMBAHME M €r0 LIUTOTCHETHYECKas
OCHOBa», «3aKOH PaCUICIJICHUS M €ro IUTOr€HETUYEeCKash OCHOBa», «3aKOH YHUCTOTHI
ramer», «duruOpuaHoe ckpemmBanuey, «Lluronormyeckne OCHOBBI AUTHOPUAHOIO
CKpeluBaHus», «Meio3», «B3auMoAeicTBHE aulelIbHBIX TE€HOB», «l['eHeTnueckue
KapThl pPAcTEHUM, XUBOTHBIX M YeloBeKa», «l'eHeTnka mnona», «3aKOHOMEPHOCTH
HACJIeI0BAaHUsI, CUEIJIEHHOTO ¢ M0JIoM», «KapuoThmbl 4eoBeKa U )KMBOTHBIX», « Bubl
U3MEHUMUBOCTH», «MoaudukanuonHas HW3MEHUYMBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTalimoHHast U3MEHUYUBOCTHY.

Obopydosanue:  MoAeNH-anIUIMKAIMKM  «MOHOTMOPUIHOE  CKpEIIMBAHHUEY,
«Henonmnoe  momuHupoBanue», «JlurmbpummHoe  ckpemuBanme»,  «llepekpect
XpOMOCOM», MHUKPOCKON W MUKpompemnapaT «llpo3zoduna» (Hopma, mytauuu (Hopmbl
KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

Jlabopamophule u npakmuyeckue padomul:

Jlaboparopnas pabdora Ne 5. «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
U IUTUOPUIHOTO CKPEIMBAHMS Y APO30(UIIbI HAa TOTOBBIX MUKPOTMPENapaTax».

JlaGopatopnass pabota Ne 6. «M3ydyenue moaudukarmoHHON W3MEHYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPUBOM.

JlabGopaTopHas pabora No 7. «AHaiM3 MyTamuil y Ipo30¢puibl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBiieHUE U aHATIU3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuust oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

Cenekuus Kak Hayka ¥ IPOLECC. 3apOXKIAECHNUE CEJIEKIIUN U IOMECTUKALIMS. Y UCHUE
H.W. BaBunoBa 0 1eHTpax MPOUCXOXKICHUS U MHOTO0Opa3usi KyJIbTYPHBIX PACTEHUHU.
LleHTpbI TPOUCXOKACHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBbli U HMHAUBHUAYaJIbHBIM OTOOpPHI B
CENIeKIMU pAacTeHHM M KUBOTHBIX. OneHka »skcrepbepa. biM3KopoIcTBEHHOE
cKpeuiuBanue — MHOpuauHT. Yucras nuaus. CKpelMBanie YUCThIX JuHUM. ['eTeposuc,
win rubpuaHas cwia. HepoactBeHHoe ckpemuBaHue — ayTOpuauHr. OtnaneHHas
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rubpuauzanus u ee ycnexu. VICKycCTBEHHBIM MyTareHes3 W Mojdy4YeHue MOJIUILUIOUIOB.
JIoCTHKEHNS CEJIEKIINN PACTEHHM, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEeXHOIOTHsI KaKk OTpaciib MPOU3BOJACTBA. ['€eHHAas MHKEHEpHsl. DTanbl CO3/1aHUS
pekomOunantHoil JIHK wu Tpancrennsix opranu3zMoB. KieTouHas uWHXKeHEpHs.
Kinerounsle KynbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHME pacTeHud. KinonupoBanue
BBICOKONIPOAYKTHUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB. OKOJOTMYECKUE U
studeckue npodnemsl. [MO — reHeTHuecKu MOIU(PUIIMPOBAHHBIE OPTraHU3MBbI.

JHemoncmpavyuu:

Iopmpemuwvi: H.. BaBunos, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®D. lBanoB.

Tabauywl u cxemwl: KapTa «LIeHTpBI NPOUCXOKIECHUS U MHOTO0Opa3Hsl KYJbTYPHBIX
pactenui», «llopoxpl momMamHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX PACTECHUN»,
«Otnanennas rudbpuan3anusy, «Padotel akagemruka M.®. MiBanoBay, «Ilonuruionusy,
«O0bekThl  OuoTexHosioruu»,  «KierouHble  KyJIbTYpbl M KIOHUPOBAHHUEY,
«KoHcTpynpoBaHue 1 NepeHOC TEHOB, XPOMOCOMY.

Obopyoosanue: MyJSDKH TUIOJIOB U KOPHETUIOJOB TUKHX (OPM U KYJIbTYPHBIX
COpTOB pacteHuii, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSI.

Jlabopamopnsie u npakmuueckue padoomoi:

Okckypeust « OCHOBHBIE METOJIBI M IOCTUKEHHS CENEKIIMM PACTEHHUI U )KUBOTHBIX
(Ha CENEeKIMOHHYIO CTAHIMIO, TUIEMEHHYIO (GepMy, COPTOUCIBITATENBHBIN YYacCTOK,
B TEIUIMYHOE XO035HCTBO, JJA0OPATOPUIO arpOYHUBEPCUTETA UIIU HAYYHOTO LIEHTPA)».

11 KUIIACC
1 yac B Henenmto, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BPEMSI.

Tema 1. DBoJIOIMOHHAS OHOJIOTHS

[IpennockulkKu BO3HUKHOBEHHMS SBOJIIOIMOHHON TEOPHUU. DBOJIOIMOHHAS TEOPUS
U ee MecTo B Ouonorud. BiusHHE SBOJIOIMOHHON TCOPHHM Ha pPAa3BUTHE OHOJIOTHHU
U JPYTUX HayK.

CBUIETEIBCTBA  DBOJIOIUH. ITameoHTOJIOTHYUECKHE: MOCJIEOBATEIHFHOCTD
MOSIBJICHUS BUJOB B  TAJICOHTOJIOTHYECKOW  JIETOTHCH, TEPEXOMHbIE  (OPMEI.
buoreorpadguyeckue: cxocTBo U pazinuue GayH u GJop MaTEpPUKOB U OCTPOBOB.

DOMOpHUOJIOTHYECKHEe: CXOACTBA W  pa3lnuus SMOpPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHUE:  TOMOJIOTUYHBIE,  aHAJIOTUYHBIE,
pPYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOACTBO
MEXaHU3MOB HACJICJACTBEHHOCTH M OCHOBHBIX META0OIMYECKHX TIyTeH Yy BcexX
OpraHU3MOB.

OpomormonHas Teopust Y. Jlapuna. [Ipennocbuiky BOSHUKHOBEHUS JapBUHU3MA.
JIBIKyIIIe CHJIBI SBOJIONMH BHJIOB MO JlapBuHY (M30BITOUYHOE pa3MHOXXCHHUE IIPHU
OTPaHUYECHHOCTH pecypcos, HeonpeAeeHHas M3MCHYHBOCTD, ooprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).
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Cunretrnueckas Teopust sBomonuu (CTD) u ee OCHOBHBIE MOJIOKEHUS.

Muxkpossosronus. [Tomynsanus kak eaMHUIA BUAA U 3BOJIIOLUH.

JBrxymue crtbl ((paxTopbl) SBOTIONKN BUOB B IPUpPOe. MyTarlmoOHHBINA TTPOIIECC
U KOMOMHATUBHAsA U3MEHUYMBOCTb. [lomynsiiimoHHble BOJIHBI U Apeld renos. M3omsius
Y MUTPALIHSL.

EctecTBenHblit 0TOOP — HanpaBsAomuil GakTop 3BoIOUKUH. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0AeHHOCT,  OpPraHU3MOB  Kak  pe3ysibTaT HBoiouud. [Ipumepsr
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop¢03bl U UAMOAAANTALIUY.

Bun u Bunoo6pazoBanue. Kputepuu Buga. OcHoBHbIE (HOpMBI BUI00OPA30BaAHNUS:
reorpau4yeckoe, 3K0JIOTHYECKOE.

MakposBomooniust. PopMbl  3BOMIOLUM:  (QUIIETHYECKas,  JIUBEPIreHTHas,
KOHBEpreHTHas, napasuienbHas. HeoOpatuMocTs 3BOTIOIUN.

IIpoucxoxaeHne OT HeCHEeNUaIu3upOBAHHBIX NpeakoB. [Iporpeccupyromas
crienuaIn3anys. ATanTUBHAS paIHALUsL.

Jemoncmpayuu:

Lllopmpemuwi: K. JIunuen, JXK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkens, @. Mromnep, A.H. CeBep1ios.

Tabnuyvt u cxemol: «Pa3BuTHE OpPraHUYECKOro MuUpa Ha 3emie», «3apOJbIIIH
MIO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukc», «PopMbl 0OphOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbBIN 0TOOPY», «MHOT000Opa3ue COpToB pacTeHui», «MHOrooopasue mopoa
KUBOTHBIX», «llomymsaimmn», «MyTallmoHHAasE W3MEHUYUBOCTBHY, «ApomMopdo3bD»,
«Mnunoanantanumny, «O0mas aerenepanus», «JBmwkyume cuisl sBomonuny, «Kapra-
cxema wMapupyra nyremectBus Y. [lapsuna», «boppba 3a cyliecTBOBaHHEY,
«Iprcnoco6IeHHOCTh OpraHUu3MOB), «I"eorpaduueckoe BUJI000pa30BaHKE,
«IKOJIOTMYECKOE BUI000PA30BAHUEY.

Obopyoosanue: KOIJEKIHS HACEKOMBIX C Pa3IMYHBIMU THIIAMHU OKPACKH, HAOOP
IUIOJIOB M CeMsIH, KOJuteKIus «IIpuMephl 3alIUTHBIX MPUCTIOCOOJICHUHN Yy KHBOTHBIX),
Mozenb «OCHOBHBIE HamNpaBJCHUS HBOJIOLMNY, OObeMHas Mojenb «CTpoeHue
rOJIOBHOT'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KOUeKus «@opMbl COXPaHHOCTH HCKOTIAEMBIX
JKUBOTHBIX W pacTeHUil», Mojenb amnmukaius «llepekpecT XpoMocomy», BIaKHBIC
npenapatel  «Pa3BuTHEe HaceKkomMoro», «Pa3BUTHE JISATYLIKW», MUKpOIpEnapar
«/Ipo3oduna» (Hopma, MyTaruu GOpMBI KPHIITLEB M OKPACKH TENA).

Jlabopamopnsie u npakmuueckue padoomoi:

Jlaboparopuas pabora Ne 1. «CpaBHeHHE BHUIOB 1O MOPQOIOTUIECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «OnucaHue MpUCIIOCOOJICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOTO XapaKkTepay.
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Tema 2. Bo3HUKHOBeHME ¥ Pa3BUTHE KU3HU HA 3emuie

JloHayuHble TIPEACTABICHUS O 3apOXKICHUM JKM3HU. HaydHbple TuIoTessl
BO3HUKHOBEHUS KU3HU Ha 3emJje: abuoreHes M maHcrnepMusi. XUMHUECKasi 3BOJTIOIUS.
AOUOTreHHBIN CUHTE3 OPraHUYECKUX BEILIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE
MOJATBEPXKICHUE XUMHUYECKOW »HBOMIONMU. HauvanbHble dTanbl  OHOJOTUYECKOMN
sBomounu. ['mmoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHUE TMpOTOKIETKU. llepBble kietkn un ux s3Boiouusa. dopmupoBaHue
OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Paszeutne xu3Hu Ha 3emsie no spam M nepuonam. Karapxen. Apxelckad u
npoTtepo3oiickas »pbl. [laneo3oiickas 3pa u ee nmepuoapl: KeMOPUNUCKHA, OPIOBUKCKHUH,
CUJIYPUHCKHM, TIEBOHCKNN, KAMEHHOYTOJIbHBIN, IIEPMCKUHM.

Me3o30KcKast 3pa U €€ MePUoIbl: TPUACOBBIN, FOPCKHUM, MEIIOBO.

KaliHo3oiickas 3pa 1 ee nepuoabl: NajJeOreHOBbI, HEOT€HOBBIN, AaHTPOIIOTCHOBBIM.

XapakTepUCTUKa KIMMara W TeOJIOTMYECKUX IpoueccoB. (OCHOBHBIE 3Tallbl
ABOJIFOLIMU PACTUTENBHOIO U KUBOTHOTO MUpa. ApoMop(d03bl y paCTEHUN U KUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak OTpaxkeHue HBOMOUMU. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYNIIbI OPraHU3MOB.

DOBOJIOLHMS 4Y€IOBEKa. AHTPOINOJIOrMs Kak Hayka. Pa3BuTue npencraBlIeHHH O
IPOUCXOXKJICHUN 4eoBeKa. Meroabl n3ydeHus: aHtpornoreHe3a. CxoJcTBa U pa3inyus
YeJIOBEKA U )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHNUE YEIOBEKA.

JBwxkymue cuibl (akropbl) aHTpornoreHesa. HacneacTBeHHass M3MEHUYHUBOCTh
U ecTecTBeHHbI 0TOOp. OOIIeCTBEHHBI 00pa3 >KU3HU, U3TOTOBIICHUE OPYAHM TPYyIa,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaguM W BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJONMUTEKH, YeloBeK
yMensii, HYenoBek npsamoxonsamui, YenoBek HeaHIepTaabCKUM, YelOBEK pa3yMHBIN.
Haxonku uckonmaeMbIX OCTaTKOB, BPEMSs CYILIECTBOBAaHMS, 00JACTh PacIpOCTPAHEHUS,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 *KU3HU, OPYIusl.

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BporneouHas (eBpaszuiickas),
HErpo-aBCTpaIOuAHas (PKBAaTOpHANIbHAsI), MOHTOJOMJHAA (a3MATCKO-aMEPUKAHCKas).
UepTbl NPUCHOCOOJIEHHOCTH MPEACTABUTEIEH YEIOBEYECKHX pac K YCIOBUAM
CyliecTBOBaHMs. EAMHCTBO yenoBeyeckux pac. Kpuruka pacusma.

Hemoncmpavuu:

Ilopmpemuwi: @. Pean, JI. [lactep, A.W. Onapun, C. Munep, I'. FOpu, Y. lapBus.

Tabauyvr u cxemvl: «Bo3HukHOBeHHe CojHEYHOM cucTeMbl», «Pa3Burue
OpPraHNyYeCcKOro  Mupay, «PacturenbHas  kinetka»,  <«OKWMBOTHas  KIIETKay,
«IIpokapuotnueckas kieTka», «CoOBpeMEHHasi CHUCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUSI YEJIOBEKA U YeTTOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE M€CTa MAJEOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOI'O YEJIOBEKA,
«/lpeBuenmme srogu», «JpeBHue moan», «llepBble  COBpEMEHHBIE  JIFOAW,
«YHenoBeuecKue pacoi».
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Obopyoosanue: myisxku «IIpoucxoxienre yenoBekay (OOCThI aBCTPAJIONUTEKA,
NUTEKAaHTpONa, HeaHAepTallblla, KPOMaHbOHIIA), CIETKH WM W300pa)KeHUs] KaMEHHbIX
opynuid  TepBOOBITHOrO  4YeloBeKka  (KaMHHU-YOIIEphl,  pyOmia,  ckpebia),
reoxXpoHoJorudeckas Tabmuma, Koekius «DopMbl COXpPaHHOCTH HCKOMAEMBIX
YKUBOTHBIX U PACTCHUI».

Jlabopamopnule u npakmuueckue padoomol:

[Tpaktiueckass pabora Ne 1. «lM3ydeHue HCKOMAEMBIX OCTATKOB PACTCHHHA U
KUBOTHBIX B KOJUIEKLIUSX).

DKcKypcus «IBOJIOLUS OPraHMUECKOTro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHbIN
WJIU KpaeBeAUYECKUM My3el).

Tema 3. Opranusmbl 1 OKpY KaloLIas cpeaa

DKoJOorusl Kak Hayka. 3aJayd M pa3AeNbl dKOJOTHU. METOIbl 3KOJOTHYECKHX
UCCIIEIOBAHUA. DKOJIOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpensl oOuTaHWs OPraHW3MOB: BOJHAs, HA3€MHO-BO3/YIIIHAS, TIOYBCHHAs,
BHYTPHUOpPTraHU3MEHHASI.

Oxkonoruueckne  (daktopel.  Knaccuduxamus  sxonorumueckux  (aKTOPOB:
abnoTuyeckre, OMOTUYECKHE U aHTpoIoreHHsie. JleficTBue 3Komornueckux (HakTopoB
HAa OpraHU3MBbI.

AbGuotnueckue (akTOpbl: CBET, TEMIlepaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucnocoGneHns: OpraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (aKkTopoB. buonorundeckue
PUTMBL.

buotnyeckue ¢aktopel. Buabl OMOTHYECKMX B3aMMOJICHCTBHI: KOHKYPEHIIHUS,
XUITHAYECTBO, cuMOM03 u ero Qopmel. [lapasuTusm, koomeparus, MyTyaau3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJICOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHre OWUOTHMYECKUMX B3aUMOJCUCTBUI JJIS CYIIECTBOBAHUS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH TOMyIsiui. OCHOBHBIE TTOKA3aTEIN IO JISIITHH:
YHCIIEHHOCTD, TUIOTHOCTh, POKIa€MOCTh, CMEPTHOCTb, MMPUPOCT, MUTpalHs. JJuHaMuka
YUCJICHHOCTH TIOMYJISIIIAN U €€ PETYJISIIHSL.

Jemoncmpavuu:

llopmpemuwi: A. I'ym6oabar, K.®. Pynbe, O. ['ekkens.

Tabnuyvt u cxemwvi: xapta «llpupoansie 30HbI 3emin», «Cpenbl OOUTAHUS
opranusMoB»,  «®oronepuoauzm», «llomymanum»,  «3aKOHOMEpPHOCTH  pOCTa
YUCJICHHOCTHU NOMYJIsuu HHPy30puu-Tyhenbkny, «Ilumessie memm.

Jlabopamopnuie u npakmuueckue paoomol:

JlaGoparopuas pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTCHHUH U3
pa3HbIX MECT OOUTAHUY.

JlabopaTopHasa pabota Ne 4. «BnusHue cBeTa Ha POCT M PA3BUTHE UYEPEHKOB
KOJIEyCay.
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[Ipaktuueckass padora Ne 2. «llomcuer MIOTHOCTM MOMYJSALMNA pa3HBIX BUIOB
pacTeHU.

Tema 4. Cool1iecTBa ¥ 3K0JI0THYECKHE CHCTEMBbI

CoolmiectBo opranu3MoB — OwuoneHo3. CTpyKTypsl OuolleHO3a: BHIOBaf,
pocTpaHCTBEHHas, Tpoduueckas (muimesas). Buapl-qomuaanTel. CBsi3u B OMOIIEHO3E.

Dkonoruyeckue cucteMsl (3kocuctemsl). [lonaTue 00 skocucTeme U GUOreoIeHo3e.
OyHKITMOHAIbHBIE KOMITOHEHTBI SKOCUCTEMBI: TTPOIYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBoport BemiecTB v MOTOK SHEPTUH B IKOCUcTeMe. Tpodudeckue (MTUIIEBIC) YPOBHU
skocuctemsl. [Iumessie nenu u ceth. OCHOBHBIE MOKA3aTENN KOCUCTEMBI: OMomacca,
MPOAYKIUSA. OKOJOTHYECKHE TMHPAMHUIBI: TMPOMYKIIMH, YHCICHHOCTH, OMOMAaCCHI.
CBoIiCTBa 9KOCHUCTEM: YCTOMUNBOCTH, CAMOPETYJIsiIus, passutre. Cykiieccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCHCTeMa XBOWHOTO
WJIM IIAPOKOJIMCTBEHHOTO Jieca.

AHTPONOT€HHBIE DKOCHUCTEMBI. ATpO3KOCUCTEMBI. YpO0IKOCUCTEMBL.
buonoruueckoe u X0341iCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

buopaznooOpazue kak Qakrop ycrounBocTH dKocucteM. (CoxpaHeHue
OMOJIOrMYECKOro pazHoOOpa3us Ha 3emuie.

Yuenune B.W. Bepuanckoro o 6uocdepe. ['panutibl, coctaB u CTpyKTypa Onochepsl.
XKupoe BemectBo M ero QyHkuuu. OcobeHHocTH Ouochepbl Kak TINI0OAIbHOU
AKOCUCTEMBI. JIlnHaMHnueckoe paBHOBECHE U oOpaTHas CBA3b B Onocdepe.

KpyroBopoTHI BEIECTB 1 OMOTCOXMMHUYECKHE ITUKIIBI DJIEMEHTOB (YTIIEpoa, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OHochepe 3eMian. AHTPOIOreHHbIE M3MEHEHUs B Ouocdepe.
['1o6anbHbIE SKOJTOTHYECKHE TPOOJIEMBI.

CocymiecTBoBaHHE TPUPOBI U YenoBedecTBa. CoxpaHeHne OHOpa3zHOOOpas3us Kak
OCHOBa yCTOWYMBOCTH Omocdepsl. OCHOBA PAIMOHAIBLHOTO YIIPaBICHUS MPUPOTHBIMU
pecypcaMu U UX UCTIOJIb30BaHME. J[oCTIKeHNS OMOJIOTHN U OXpaHa TMPUPOJIBIL.

Hemoncmpayuu:

Ilopmpemuwi: A.Jl. Tencnu, B.H. Cykaues, B.1. Bepnaackuii.

Tabnuyvr u cxemwvi: «llumeBbie 1enmn», «bHOLIEHO3: COCTaB U CTPYKTypay,
«ITpuponubie coobmiectBay, «llemu mnuTaHus», «IKOJOrMYECKass MNUPAMUTIAY,
«buocdepa u denmoBek», «IKOCHUCTEMA IMUPOKOJIMCTBEHHOIO Jecay, «IKOCHUCTEMA
XBOMHOTIO Jecay, «buounenos Bogoema», «ArpoueHos», «lIpumepHeie aHTpONIOTEHHBIE
BO3JICUCTBUS Ha MpUpoAy», «BaxuHellne WCTOYHMKHA 3arpsi3HEHUS BO31yXa
U TPYHTOBBIX BOj», «[louBa — BakHeimas cocraBisomas ouochepoy, «DakTopbl
nerpaaamnuu nouBy, «llapaukoBsiii 3G dexT», «DaKTOpbl paIMOAKTUBHOIO 3arps3HEHUS
ounochepn», «O061Ias cTpykTypa ouocheps», «PacrpocTpaHeHue Ku3Hu B ouocheper,
«O30HO0BBIN 2kpaH Ouochepr», «KpyroBopor yriaepona B 6uochepe», «Kpyropopor
a30Ta B IPUPOACH.
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Obopydosanue: MoJenb-aniiukanus «TunuyHaeie OHOIEHO3BI», Trepbapuid
«PacturtenbHble COOOIIECTBa», KoJUIEeKIMU «buoleHo3», «BpeauTenn BaKHEUIIMX
CEIBCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuul M KOJJIEKIIMM PACTEHUW W KUBOTHBIX,
MPUHALICKAIIME K Pa3HbIM JKOJOTMYECKHMM TpyniaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepariuu, n300paKeHUs] OXPaHSIEMbIX BUJIOB PACTCHUI U )KUBOTHBIX.
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IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBbI
11O BUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Cornacao ®I'OC COO ycraHaBnuBarOTCs TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS
oOydJaronMMucs  MporpaMM  CpefaHero  odmiero  oOpa3oBaHUsA:  JIMYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOECHUSI mpeameTra «buosorus»
BBIJICJICHBI  CJICNYIONIME COCTABJISIONIME: OCO3HAHWE OOYYaIOMUMHUCS POCCUHUCKON
rPaXJaHCKOW HMIAEHTHUYHOCTM — TOTOBHOCTM K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOTIPE/ICTICHUIO, HATMYME MOTUBAIIMU K 00YUYEHUIO0 OMOJIOTHH, 1IeJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHHM JIMYHOCTHU Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAMIMN  pa3BUTUS  OMOJOTMYECKOTO  3HAHUSA, TOTOBHOCTH U
CIIOCOOHOCTh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH NIEATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MPHUCYIIMMHU CHCTEME OUOJOTUYECKOTO 00pa3oBaHUs,
HAJIMYKUE DKOJOTUYECKOTO IMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
YKU3HCHHBIE TIJIAHBL.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS Ipeamera «buonorus» pocrturarorcs
B E€IUMHCTBE YYeOHOM U BOCHUTATEIbHOW JIESITEIHBHOCTH B  COOTBETCTBUHU C
TPAAULUOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMH M IyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaAMHU
NOBEACHUS M  CIOCOOCTBYIOT MpOIECCaM  CaMONO3HAaHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHsA, PA3BUTHS BHYTPECHHEHN MO3ULHUU JIUYHOCTHU, IMATPUOTU3MA, YBAXKEHUS K
3aKOHY M MPaBOIOPAJKY, YEJOBEKY TpyJa M CTaplieMy MNOKOJIEHHUI), B3aUMHOIO
yBaXeHUsI, OEpEexKHOro OTHOIICHHS K KYyJbTYPHOMY HAClEIUI0 W TPaJuLUiIM
MHOTOHAIIMOHAJNbHOTO Hapoaa Poccuiickor @enepanuu, OpUPOAE U OKPYKAOIIEH
cperne.

JInuHOCTHBIE pPE3yNIbTaThl OCBOCHMS yueOHOro mpenMera «buomorus» TOHKHBI
OTpaXkaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOY4YarOIIUXCS  PYKOBOJICTBOBATHCA
c(OpMUPOBAHHONW BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIIN, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUH, COOTBETCTBYIOITUX TPAIUIIMOHHBIM
IIEHHOCTSM POCCHUMCKOIro OOIECTBa, pacHIMpPEHUE KU3HEHHOTO OIbITa M OIbITa
JEATEbHOCTH B IPOLECCE peajr3ally OCHOBHBIX HAIPaBICHUN BOCIIUTATEIBHOU
JEATENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKITAHCKOW MO3UIMKA OOYYarOMIerocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEW, yBa)KEHHE 3aKOHA
U TIPaBOIIOPSIKA;
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TOTOBHOCTh K COBMECTHOH TBOPYECKOW IEATEIBHOCTH TPH CO3JAaHUU YUEOHBIX
IIPOCKTOB, PEIICHUN YUY€OHBIX M IMO3HABATEIBHBIX 3a/1a4, BBHITTOJTHEHUN OMOJIOTHYECKHUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpPEEATh COOCTBEHHYIO IMO3UIIMIO MO OTHOIICHHWIO K SIBJICHUSM
COBPEMECHHOM KU3HU B OOBICHSTH €€;

YMEHUE YYHUTHIBATH B CBOUX JICUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3sHBIMH YOCKICHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMH U
COLIMAJILHBIM MOJI0KEHUEM,

TOTOBHOCTh K COTPYJIHHUYECTBY B IMPOIIECCE COBMECTHOTO BBIIOTHEHUS YUCOHBIX,
MO3HABATEIILHBIX W MCCIIEIOBATEILCKAX 3a7a4, YBAKUTEIHPHOE OTHOIICHUE K MHEHUIO
OIIOHEHTOB IIPH 00CYKJICHUH CIIOPHBIX BOTIPOCOB OMOJOTHYSCKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JEATEIILHOCTH,

2) NATPHOTHYECKOr0 BOCTIMTAHMS:

Cc()OPMUPOBAHHOCTh POCCUHCKON TIpa)KAaHCKOW HJIEHTUYHOCTH, NATPUOTHU3MA,
YBaXEHUSI K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepes PonuHOM, ropaoctu
3a CBOM KpaH, CBOXWO PomnHy, CBOW A3BIK M KYJbTYypy, INPOLUIOE M HACTOSAIIEE
MHOTOHallMOHAJIBHOr0 Hapoaa Pocenu;

LIEHHOCTHOE OTHOILIECHHWE K IPUPOJHOMY HACIEAUI0O W NaMATHHKAM IPUPOABI,
JNOCTHXEHHAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUUCKHMX YYEHBIX B CTAHOBJIEHHWE M Pa3BUTHE
OuosIoruy, MOHUMAaHUE 3HAYEHUS OMOJIOTUU B MO3HAHUU 3aKOHOB IPUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOI'O 00ILIECTBA;

ujaeliHas yOeXJIE€HHOCTb, FOTOBHOCTh K CIyKeHUI0O OTEUYecTBYy M €ro 3alluTe,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, THYECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUSI,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JUYHOTO BKJIAJIa B IOCTPOSCHUE YCTOMIMBOTO Oy TyIIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJMUTEISIM, CO3JIaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 MPUHATHUS LEHHOCTEW CEMEWHOW KU3HHU B COOTBETCTBUU C TPATULIUSIMHU
HaponoB Poccuu;

4) 3cTETH4e€CKOro0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHWE K MHpPYy, BKIIOYas OCTETHKY ObITa, HAyIHOTO
Y TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAaHUE AMOIMOHAJILHOIO BO3JECUCTBUSL KUBOM NPUPOJLI U €€ ILEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHUIO B PA3HBIX BUaX UCKYCCTBA, CTPEMJICHUE TIPOSIBIISATh
Ka4yeCcTBa TBOPUYECKON JTUYHOCTH;
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5) ¢pu3n4ecKoro BOCHUTAHUS:

MOHMMAaHUE U pean3alus 3J0pOBOro M Oe3omacHOro odpasa >XKU3HH (3I0POBOE
NUTaHUE, COONFOJCHUE TUTUCHUYECKUX IMPaBHJ M HOPM, COATaHCHUPOBAHHBIA PEKUM
3aHATUHI U OT/AbBIXA, peryigpHas (pu3nyeckas akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHUS K COOCTBEHHOMY (HU3HYECKOMY H TICUXHYECKOMY
3/10pOBbIO;

MOHMMAaHUE [EHHOCTHU MPaBWJI WHAMBUIYATBHOTO U KOJUJIEKTUBHOTO OE€30MacHOTO
MOBEACHUS B CUTYAIHIX, YTPOXKAIOIINX 3[I0POBBIO U )KU3HU JTIOJIEH;

OCO3HAHHWE TMOCIEACTBUH U HENPHUSATHE BPEAHBIX MPUBBIYEK (YyHOTpEOIICHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHHs);

6) Tpya10BOIro BOCIMTAHMS:

TOTOBHOCTb K TPY1y, OCO3HAHUE IIEHHOCTH MacTEePCTBA, TPYI0JII00UE;

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJOTMYECKOM UM  COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATh M CAMOCTOSTEIIHBHO
BBITIIOJIHATD TaKyI0 JEATEIbHOCTD;

WHTEpPEC K pa3udHbIM cdepam npodheCCHOHATBHOW IeATEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oynyied npodeccuu U peain30BbIBaTH COOCTBEHHBIC
YKU3HEHHBIE TUUIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K O0Opa30BaHUIO U CaMOOOPA30BAaHUIO Ha MPOTSHKEHUU
BCEH KU3HU;

7) KOJIOrHY€CKOro BOCIIUTAHUA:

AKOJIOTMYECKHU 11€J1IeCO00pa3Hoe OTHOIICHUE K MPUPOJE KAaK HMCTOYHUKY >KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHWE  YPOBHS  DKOJOTUYECKOW  KYJIbTYphl: NPHOOpPETEHHE  OIbITa
MJIAHUPOBAHUS TOCTYNKOB U OIEHKHA MX BO3MOXKHBIX TMOCIEACTBUN ISl OKPYKaroliei
CpEebl;

OCO3HAaHME TJIOOAJTBLHOTO XapaKTepa OJKOJOTMYECKUX MpodieM u TyTed Hux
peLICHHS;

CIIOCOOHOCTh HCIIOJB30BaTh MpHOOpETaeMble NPH H3YyUYCHHH OWOJIOTHHM 3HAHUS
¥ YMEHHUS TIPH PEIICHUH MPOOJIeM, CBI3aHHBIX C PalliOHATILHBIM ITPHUPOJIOTIOIb30BaHUEM
(coOmroieHre TpaBWJI TIOBEJEHUS B TNPHUPOJIC, HAMPABICHHBIX Ha COXpaHEHHUE
paBHOBECHS B 3KOCHCTEMaX, OXpaHy BUJIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HENPUATHE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAOLIEH NPUPOIHON
cpede, yMEHHE NPOTHO3MPOBATH HEOJArONMPUSITHBIE HKOJOTHUYECKHUE TOCIIEICTBUS
MPEANPUHUMAEMBIX JICMCTBUN U TIPEIOTBPAIATh UX;

HAJIMYME PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, JKOJIOTHMYECKOW KYJIbTYpPBHI,
ONbITA JEATEIBHOCTH KOJOTMYECKON HAIMPABIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
VMU B IIO3HABATEIbHOW, KOMMYHHMKATUBHOW W COLIMAJIBHOW IPAKTUKE, TOTOBHOCTH
K YYaCTHIO B IIPAKTUUYECKOMN JIEATEIbHOCTH KOJIOTHYECKON HAIPaBJICHHOCTH;
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8) HEeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe KYJIBTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHKWE S3BIKOBOM M YHUTATEIBCKOM KYyJIbTYphl KaK CpeICTBa
B3aMMOJICUCTBUS MEXTY JIFOABMU U TIO3HAHUS MUPA;

MOHUMaHue criennPuKyu OUOTOTUHU KaK HAyKH, OCO3HAHHE €€ POJI B (HOPMUPOBAHUH
palMOHAIBHOTO HAYYHOTO MBINIJICHUSA, CO3JaHWHM IIEJIOCTHOTO IIPEICTABIICHUS
00 OKpy’KaroIlleM MHUpPE Kak O €AMHCTBE MPHUPOJbI, YeJIOBEKa M OOIIEeCTBa, B MTO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEH W PEIMICHHH TPOOJIeM COXpPaHEHUS MPUPOTHOTO
paBHOBECHSI,

yOEXKJIEHHOCTh B 3HAYUMOCTH OHWOJIOTUM JIJIi COBPEMEHHOW ITMBHWJIM3AIINU:
oOecrieueHrss HOBOTO YpPOBHS Pa3BUTHS MEAWIMHBI, CO3IaHUE TICPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CIIOCOOHBIX pEIIaTh PECypCHbIE MPOOJIEMbI Pa3BUTHUS UYEIOBEUECTBA,
MOMCKAa MyTeW BHIXOJA W3 TJIOOANBHBIX 3KOJIOTMYECKUX MpodiieM U obecredyeHus
nepexoAa K YCTOMYMBOMY pPa3BUTHIO, PAIlMOHAILHOMY HCIOJIB30BAaHUIO IPHUPOJIHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOTYYEHUH OHMOJIOTMYECKUX 3HAHUHU B IEJISAX MOBBIIICHUS
oOmieli KyJbTyphl, €CTeCTBEHHO-HAy4YHOW TPAaMOTHOCTH, KaK COCTaBHOM dYacTu
(YHKIMOHATIBHOM rPaMOTHOCTH 00yYaromuxcs, opMupyeMoil Ipu U3y4eHUH OUOJIOTUH;
NOHMUMAaHUE CYLUTHOCTH METO/I0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCTIOIB30BAThH MOTy4YaeMble 3HAHUS TSl aHAIIN3a U OOBSICHEHUS SIBJICHUN
OKpYXaloIllero MHpa W TMPOUCXOIANIMX B HEM HM3MEHCHHH, YyMCHHE JejaTh
00OCHOBaHHBIE 3aKJIIOUECHHS] HA OCHOBE HAyYHBIX (DAKTOB M MMEIONIUXCS JaHHBIX

C IIEITBIO TTOJTYYSHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOATENIBHO UCIIOIB30BaTh OMOIOTUUECKUE 3HAHUS JIJISI PEIICHUS
po0JieM B pealbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHWE IIEHHOCTH HAyYHOW JEATeIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIHHOCTh UHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HETPEPHIBHOMY O00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHUU 1O OWOJIOTHH B COOTBETCTBUHU C )KM3HEHHBIMHU
MOTPEOHOCTSIMHU.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS OOYYAFOIIMMUCS
IPOrpaMMBbI 110 OMOJIOTUY HA YPOBHE CPEIHETO O0IIero o0pa3oBaHus y 00y4aronuxcs
COBEPIICHCTBYETCS IMOIMOHAIbHBIN MHTEIUIEKT, IPEAOIaralonuii chopMHUpOBAaHHOCTS:
CaMOCO3HaHMSI, BKJIIOYAIOIIETO CHOCOOHOCTh NMOHMMAaTh CBOE IMOIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHUS COOCTBEHHOM AYMOIIMOHAIILHOM cepbl, ObITH
yBEpPEHHBIM B cebe;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEICHHE, CTIOCOOHOCTh aJalITUPOBATHCS K AMOITMOHATIbHBIM
U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;
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BHYTPEHHEW MOTHMBAllUM, BKIIIOYAIOLIEH CTPEMJICHHE K JOCTHIXKEHHUIO LIEJIU
U yClexy, ONTHUMHU3M, HWHMIMATUBHOCTb, YMEHHME [EHCTBOBATb, HCXOI H3 CBOMX
BO3MOKHOCTEH;

AMIATHM, BKJIIOYAIOIMIEH CIIOCOOHOCTh IMOHUMAaTh AMOLMOHAIBHOE COCTOSHHUE
IpYTUX, YYUTBIBaTh €ro TMpH OCYIIECTBICHUM KOMMYHHUKAIMU, CIIOCOOHOCTb
K COYYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpauBaThb OTHOLICHMS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, POSIBIISITh UHTEPEC U pa3peniaTb KOH(PIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI ydeOHOro rmpeamera «buonorus»
BKJIFOYAIOT: 3HAUYMMbBlE JUii  (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYYAFOIIMXCS
MEXKIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC TMOHATHS, OTPa)KaroIIue
IIEJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHENU(UKY METOI0B IMO3HAHMUSI, UCTIOTb3YEMbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHs, SIBICHHE, MPOLIECC, CUCTEMA, HAYUYHBIN
dakT, TMNPUHLMI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEI0BaHUE,
HAOJTIOICHNE, N3MEPEHUE, IKCIIEPUMEHT U JPYTHUX), YHUBEPCAIbHBIC YUeOHbBIE JEHCTBUS

(TTo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHEIC), o0ecIeunBaroIIve
dbopmupoBanre (GYHKIMOHAIHHOW TPAMOTHOCTM U  COIMAIBHOM KOMIIETEHIIUU
oOyuarommxcsl, CIIOCOOHOCTH o0yyaromuxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHWE 3HAHUS U YHUBEpPCAIbHBIE YueOHBbIC
JICVUCTBUA B MMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE Y4eOHbIC JeHCTBUA
Bba3oBble jiornyeckue 1eMcTBUA:

CaMOCTOATENFHO (HOPMYIUPOBATh U AKTYaTU3UPOBATH MPOOIEMy, paccMaTpUBATh
ee BCECTOPOHHE;

MCITI0JIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHMU S, KJlaccu(PHKaIu, 0000IIeHUS ), pACKPBIBATH CMBICIT OMOJIOTUYECKHUX
NOHATUM (BBLACIATh, MX XapaKTEpPHBbIE MPU3HAKHU, YCTAHABIMBATh CBA3U C JIPYTUMHU
MOHATHUSIMU );

ONpPEeNEeNATh eI ACSITEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTH PE3YyJIbTAThI I€ATEIbHOCTH C MOCTABJIEHHBIMU LEJSIMU;

MCII0JIb30BaTh OMOJIOTHYECKUE MOHATHS ISl OObSICHEHUS! (PAKTOB U SBJICHUM AKUBON
PUPO/IBI;

CTPOUTH JIOTUYECKUE paCCYKIEHUS (MHAYKTUBHBIE, J€AYKTUBHbBIC, IO aHAJIOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTH W MPOTUBOPEUHS B PAcCMaTpPUBAEMBIX SIBICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHATh CXEMHO-MOJIETIbHBIE CpPEACTBa AJIA MPEJCTABICHUS CYLIECTBEHHBIX
CBSI3€i U OTHOILICHUI B U3y4aeMbIX OMOJIOTHYECKUX O00BEKTaX, a TAaKKe MPOTUBOPEUHI
Pa3HOIO POJia, BBISIBICHHBIX B PA3IMYHBIX HH(OOPMAIIMOHHBIX UICTOYHUKAX;
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pa3pabaThiBaTh IUIaH peEHICHUST MPoOJIeMbl C YUYeTOM aHallu3a HMEIOIIUXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JAECATEIBHOCTH, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX PEATbHOr0, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUU )KU3HEHHBIX MPOOIIEM.

ba3oBble Hcciieq0BaTeIbCKHE JeHCTBHUA:

BJIaJICTh HaBBIKAMHU YYCOHO-HCCIICIOBATEIILCKOM M TMPOCKTHON JeATEeIbHOCTH,
HaBbIKAMU pa3penieHus npodieM, o0JagaTh CHOCOOHOCThIO M TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
PA3JIUYHBIX METOJIOB MTO3HAHUSI;

KCMOJIb30BaTh PA3JIMYHbIE BUABI ICATEIBHOCTH IO MOTYYEHUIO HOBOT'O 3HAHUSI, €T0
UHTEpIIpeTaluu, TPeoOpa30BaHUIO0 U IPUMEHEHHUIO B YUCOHBIX CUTYAIIUSIX, B TOM UUCIIC
IIPU CO3JIJaHUU YUEOHBIX U COLUATIbHBIX ITPOCKTOB;

dbopMupoOBaTh HAY4YHBIH THUIl MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBLIMH MOHSATHIMH U METOJAMU;

CTaBUTH 1 (OPMYITUPOBATH COOCTBEHHBIE 331a91 B 00pa30BaTEIILHOMN IEATETLHOCTH
Y )KU3HEHHBIX CUTYalUsX;

BBISIBJIATh IPUYMHHO-CJIEACTBEHHBIC CBSI3U U AKTYAJIM3UPOBATH 3a]1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUS, HAaXOAUTh apTyMEHThI JJIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MAPAMETPhI U KPUTCPHUU PELICHUS;

AHAJIM3UPOBAThH TMOJIYYEHHBIE B XOJI€ PEHICHUS 3a4a4yd Pe3yJIbTaThl, KPUTUUECKU
OIICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYyaIlUsM, OIIEHUBATh TPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITH 1eJICHANIPABIICHHBIA TOMCK MEPEHOCA CPEACTB U CIIOCOOOB ICUCTBUS
B NMPO(EeCCUOHAIBHYIO Cpeay;

yMeTh IIEPEHOCHUTHh 3HAHUS B TI03HABATCIBHYIO M MPAKTUYECKYH0 O0JacTh
JKU3HEACATEIILHOCTH;

yMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIacTEeH;

BBIJIBUTATh HOBBIE UJEH, MTPEIJIaraTh OPUTHHAIBHBIC TTOJXO0Abl U PEMICHUS, CTABUTD
npoOJIeMbl 1 3a/1a4M, TOMYyCKAIOITHE aJbTePHATUBHBIC PEIICHHMS.

Pab6ora ¢ unpopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HHGOpManuu (TEKCTe Y4eOHOro
nocoOusi, HAyYHO-TIOMYJISIPHOM JIUTepaType, OMOJIOTHYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax daHHBIX, B UHTEepHeTe), aHaIu3upoBaTh HWHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTHUYECKH OLICHUBATh €€ JIOCTOBEPHOCTH
Y HEMIPOTUBOPEUUBOCTE;

(hopMyJIMPOBATH 3alPOCH U MPUMEHATh PA3IUYHBIE METO/IbI IIPU MTOMCKE U 0TOOpE
Oounonornyeckoi nHGOpMAaIIK, HEOOXOIUMOM JIJIs1 BEITIOJHEHUS YYeOHbBIX 3a/1a4;
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mpuoOpeTaTh  OMBIT  HWCIOJB30BaHUS  WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY AKTHUBHOTO HWCIIOIb30BAHMS Pa3IAYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOATENLHO BHIOMPATHh ONTUMANIbHYIO0 ()OpMY MIPEACTABICHHS OMOIOTUYECKON
uHpopManmu (cxemsl, rpaduKu, JUArPaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

WCIIOJI30BaTh HAYYHBIM S3bIK B KQUECTBE CPEACTBA IMPHU paboTe ¢ OMOJIOrMYeCcKOon
uHdopMaIet: TPUMEHSATh XUMUYECKHe, (U3UYECKMe W MaTeMaTUYeCKHe 3HAKU U
CHMBOIJIBI, bopmyIbl, ab0OpeBuarypy, HOMEHKJIATypYy, UCIIOJb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BIIAJICTh HABBIKAMH DPACIIO3HABAHUS W 3alTUTHI HHGOpMAIK, WHHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMMyHUKATHBHBIC YHUBEpPCAJbHbIE y4eOHbIEe AeiiCTBUS
Oo0wmenue:

OCYIIECTBIISATh KOMMYHHMKAIlMd BO BCeX cdepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMajore Wid AUCKYCCHUU IO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHHSI OTHOCUTEIBHO BBIIOJHEHUS MpeIaraeMon 3aaau,
YUYHUTBIBATh MHTEPECHl M COTJIACOBAHHOCTH IO3MIMI JIPYrMX YYaCTHHKOB JMajora
WIH TUCKYCCHH);

pacrno3HaBaThb HeBepOaJlbHblE CpeACcTBa  OOIEHHUS, IIOHMMaTb 3HAuYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTyalUil, YMETh
CMAr4aTh KOH(GIUKTHI U BECTH MEPETOBOPHI;

BIAJETh pPAa3IUYHBIMU CHOCOOAMU OOIIEHWS W B3aUMOJECHCTBUSA, MOHUMATH
HaAMEpEeHUsl JAPYTUX JIOACH, MPOSBIATh YBaXKUTEJIBHOE OTHOLIEHUE K COOECEIHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTth CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHas1 1eITeJILHOCTD:

MOHMMATh U UCIIOJIb30BATh IPEUMYIIIECTBA KOMAH/IHOM U MHIMBUYaJIbHOU pabOThI
IPU peLlIEHUU OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh IPUMEHEHUS
IpyHHoBbIX (POPM B3aUMOJIEHCTBUS IPU PEILICHUU YUEOHOM 3aauu;

BbIOUpATh TEMATUKY U METOJIbl COBMECTHBIX JIEHCTBUI C yU€TOM OOIIHUX UHTEPECOB
¥ BO3MOKHOCTEH KaXKJI0T0 WIeHa KOJUIEKTUBA;

MPUHUMATh LIEJTM COBMECTHOM JEATEIbHOCTH, OPIaHU30BBIBATh U KOOPAMHUPOBATH
JIEUCTBUA T10 €€ JOCTUKEHUIO: COCTABJIATH IUIAH AECUCTBUM, PACIIPEAEIATH POJIU C YUYETOM
MHEHUI yYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M Ka)XXJOr0 yYaCTHHKA KOMaHJbl B OOMIMIA
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBbIE IPOEKThI, OLEHUBATh HWJEW C TO3ULUMU HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;
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OCYIICCTBJIATh ITO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTyalHIX,
IIPOABIIATE TBOPUCCTBO U B006pa)KeHI/I€, OBITH HMHHUIIHMAaTHUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJbHbIC Y4eOHbIC ACUCTBUSA
Camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA U1l BBISBICHUS MPOOJIEM M UX pEelIeHUs
B KU3HCHHBIX M YUCOHBIX CUTYAIIHSIX;

BBIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHWUU 1IE€JICBBIE U CMBICIOBBIE YCTAaHOBKHU
B CBOMX JIEUCTBHSIX M MOCTYIIKaX MO OTHOIICHHIO K KUBOUM MPUPOJIE, CBOEMY 3/I0POBbIO
¥ 37I0POBBIO OKPY KAIOIIINX;

CaMOCTOATENFHO OCYIIECTBIATh IO3HABATENBHYIO JIESITEIbHOCTh, BBIABISTH
npoOieMbl, CTaBUTh W (OPMYITUPOBATh COOCTBEHHBIC 3a7adll B 00pa30BaTEIbHOMN
TEeSITETbHOCTH Y )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUS MPOOJIEMBI C YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTECHUMH;

J1aBaTh OLICHKY HOBBIM CUTYaIlHUsIM;

pacIupsTh paMK{ Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MIPEOYTCHUH;

7enaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHue;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

crioco0cTBOBaTh ()OPMUPOBAHUIO M TMPOSBICHUIO IIHPOKON IPYIUIIMH B Pa3HBIX
0o0NacTsAX 3HAHUH, IMOCTOSHHO TOBBINIATH CBOW OOpa30BaTEIbHBIM W KYJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBHI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BIIAJICTh HABBIKAMHU TO3HABATEILHON pe(IIeKCMU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUNA U MBICTUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BATh
npueMbl pedICKCUA ISl OICHKU CUTYAIlNH, BHIOOpA BEPHOTO PEIICHUS;

OLICHMBATh PUCKH M CBOEBPEMEHHO MPUHHUMATh PEUICHUS MO0 HMX CHUXKEHUIO;

MPUHUMATh MOTHUBBI U ApTYMEHTBI IPYTUX MPU aHAIHU3E PE3YJIbTATOB ACATEIHHOCTH.

IIpunsiTHe ceds u APyrux:
MIPUHUMATH Ce0sl, MIOHUMAsi CBOM HEJAOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U QpTYMEHTBI APYTUX IIPU AaHAIU3E PE3YJIbTATOB ACATEIbHOCTH;
pU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIUOKY;
pa3BUBATh CIIOCOOHOCTH MOHUMATH MUP C TIO3UIUU JIPYTOTO YEIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo Guosioruu Ha 6a30BOM
YPOBHE BKIIOYAIOT crHenupuyeckue st ydeOHoro mnpeamera «buonorus» HaydHbIe

26



denepanpHas padouas nporpamma | buonorus. 10—11 kmaccsl (6a30BbIil ypOBEHb)

3HaHUS, YMEHHUA U CIOCOObl JEUCTBUII 1O OCBOEHHIO, HWHTEPHPETALHH U
npeoOpa3oBaHUIO 3HAHWM, BHIbI JAEATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHWI B pa3IMYHBIX YYEOHBIX CHUTyalUsX, a TaKXKe B pealbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBS3aHHbIX C Owuosnorued. B mnporpamMmme mnpeameTHbIe
pe3yJIbTaThl MIPEICTaBICHBI IO FoJaM 00yUYeHUsI.

[IpeameTHbIE pe3yNbTaThl OCBOEHUA yueOHOro mpeamera «buonorus» B 10 kiacce
JOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIU OMOJIOTMH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa ¥ HAyYHOTO MHPOBO33PEHHSA, O BKIIAJE POCCUUCKUX M 3apyOEKHBIX yUCHBIX-
OMOJOroB B  pa3BUTHE OWOJIOTMM, (YHKIHMOHAJIBHOM TI'PAMOTHOCTH 4YeJlIOBEKa
JUISL PEILICHUS AKU3HEHHBIX 3a1a4;

YMEHUE PaCKphIBATh COJIEpKAHUE OMOJIOTHYECKUX TEPMUHOB M TOHSITHH: >KU3HB,
KJIETKa, OpraHu3M, MeTa00Iu3M (0OMEH BEIIECTB U MpPEeBpaIleHUEe YHEPTUM), TOMEOCTAa3
(camoperynsiius), ypoOBHEBasi OpraHM3alusi >KUBBIX CHCTEM, CAMOBOCIPOU3BEIICHUE
(penpoayKuus), HaclIeACTBEHHOCTh, N3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHUE u3JlaraTb  OMOJIOTMUYECKHE Teopuu  (KJIETOYHass, XpOMOCOMHas,
MyTaIlMOHHAsI, LIEHTpalbHas J0rMa MOJIEKYJsipHOU Oumonorun), 3akonsl (I'. Mengaens,
T. Moprana, H.. BaBunoBa) u y4enus (0 IeHTpax MHOTOOOpa3usi U MPOUCXOKICHUS
KyJabTypHBIX pactenuit H.M. BaBuioma), ompenensarh TpaHUIlbl UX MPUMEHHUMOCTH
K JKHUBBIM CUCTEMAM;

YMEHUE BIAJAECTh METOJAMU HAy4YHOI'O IO3HAHHMS B OWOJOTMU: HAOJIOACHHUE U
ONMHMCAHUE >KUBBIX CHUCTEM, MPOLECCOB M SIBJIICHUW, OpraHu3auus W MPOBEJACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJB)KCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH
MEXAY HCCIEIyEMBbIMH BEJIMYMHAMHU, OOBSICHEHUE IMOJYYEHHBIX PpEe3YyJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUl M 3aKOHOB, YMEHHUE JelaThb BbIBOJbI
Ha OCHOBAaHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYLIECTBEHHbIE NPHU3HAKH BHUPYCOB, KIETOK MPOKapHOT
U DYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHAa BEILIECTB M MPEBPALLEHUS SHEPIUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO W DHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OIJIOAOTBOPEHUS, PA3MHOXKEHHMSI, UHIUBUIYaIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTeHe3);

yMEHUE TMPUMEHATh TOJYYCHHbIC 3HAHUS 11 OOBSICHEHUS OHOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, JISl MPUHSTUSL MPAKTUYECKUX PEIICHUN B MOBCEAHEBHON KU3HU
C LIeJIbI0 0OecTieueH s 0€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOUIUX JIFOACH,
COONIOICHUS HOPM TPAaMOTHOTO TOBEIEHUS B OKpY’Kalolled MNpUpOIHON cpene,
NOHUMaHUE HEOOXOJAMMOCTH HCIIOIb30BAHUS JOCTUKEHUN COBPEMEHHON OHOJIOrMu
¥ OMOTEXHOJIOTUM JIJIs1 pallMOHATILHOTO PUPOI0IIOIb30BAHUS;
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YMEHHE peliaTh dJeMEHTapHbIe TEeHETHYECKUE 3a/ladll Ha MOHO- M TUTHOPHIIHOE
CKpelIMBaHue, CICTUICHHOE HAaCJeI0BaHUEe, COCTaBIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAHUS JUIS MIPEICKa3aHus HACIEOBAHUS TPU3HAKOB Y OPTaHNU3MOB;

YMEHHUE BBIMOJIHATH JTA0OPAaTOPHBIC W MPAKTUYECKUE PabOThI, COOMIOAAThH MPaBUiIa
npu pabote ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE  KPHUTHYECKHM  OIICHMBATh WM  WHTEPIPETHPOBAThL  HMH(POPMAIIHIO
OMOJIOTUYECKOTO COJIepKaHUsI, BKIIOUAIOINIYIO TICEBIOHAYYHbBIC 3HAHUSA W3 Pa3IUYHBIX
MCTOYHUKOB (CpeICcTBa MAaccOBOM HMH(OpPMalWU, HAYYHO-MOMYJSIPHBIE MaTepUalibl),
ATUYECKHUE AaCMEeKThl COBPEMEHHBIX UCCJIEIOBaHMM B  OHOJIOTMH, MEAMIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE W YCTHBIE COOOIIEHMs, 0000Ias
OHnoJOoTNYeCKy0 MH(POPMAIIMIO U3 HECKOIBKUX MCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
NOHSATUIHBIN anmapat OMOJOTHH.

[IpenMeTHble  pe3ysbTaThl OCBOCHHSI yueOHOro nmnpeamera «buosorus» B
11 k1acce HOJKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POpPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI
MUpa ¥ HAyYHOTO MHPOBO33PEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOEkKHBIX yUECHbBIX-
OWoJOTOB B  pasBUTHE OuoJOTHH, (YHKIIMOHAJTHLHOM TPAMOTHOCTH 4YEIOBEKa
JUTSL PEIICHUS KU3HEHHBIX 3a]1a4;

YMEHUE PaCKphIBaTh COJEp)KaHUE OUOJIOTHYECKUX TEPMHUHOB W TOHSATUN: BUJ,
NOMyJISIIUsl, TEeHO(MOHI, SBOJIOIUSA, JABUXKYIIHE CUJIbl ((akTopbl) SBOJIOINH,
PUCTIOCOOJICHHOCTh  OPraHuW3MOB, BHUA000pa30BaHUE, HSKOJOTHYECKUE (aKTOPHI,
HKOCHUCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEIYyUEHTHI, LIENU MUTAHUS, IKOJIOTHYECKAS
nMpamMujia, OuoreoleHos, onocdepa;

yMEHHUE H3JIaraTh OMOJIOTHYecKue Teopuu (dBojtonnronHas teopusi Y. JlapBuHa,
CUHTETHYECKAs TEOpHUs DSBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOIO
cxonctBa K.M. bopa, dyepenoBaHus TJaBHBIX HaNpaBICHUM M TyTeH HBOJIIOIUU
A.H. Cesepuioa, yuenus o 6uochepe B.M. BepHaackoro), onpeaensatb rpaHUIBI UX
MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHUE BIAJCTh METOJlaMU HAy4YHOT'O IIO3HAHMS B OHOJOTHHU: HAOMIOJCHUE U
OMUCAHUE IKUBBIX CHUCTEM, IMPOIECCOB U SBICHUM, OpraHu3alus U MPOBEJICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJIBUJKEHHE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEIyEeMbIMH BEIIMYMHAMHU, OOBSCHEHHWE TOJYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHH, TEOPHUH W 3aKOHOB, YMEHHE JeJaTh BBIBOIBI
HA OCHOBAHMH TMOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICTISATH CYIIECTBEHHBIC MPU3HAKA CTPOCHUS OMOJOTUUECKHX OOBEKTOB:
BUJIOB, TIOMYJAIMH, TMPOAYIEHTOB, KOHCYMEHTOB, pEIyIEHTOB, OHOreoIeHO30B
¥ 9KOCUCTEM, 0COOEHHOCTH MPOIIECCOB: HACIEACTBEHHON N3MEHUYNBOCTH, €CTECTBEHHOTO
0TOOpa, BU1000pa30BaHUs, TPUCIIOCOOJICHHOCTH OPTaHU3MOB, IEUCTBUS DKOJIOTHYECKUX
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(akTOpOB Ha OpraHU3MbI, MEPEHOCAa BEIIECTB W IOTOKAa SHEPTUU B DKOCHUCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHUN B DKOCHUCTEMAaX CBOEW MECTHOCTH, KPYTOBOPOTa BEIIECTB
1 OMOT€OXMMUUYECKHUX ITUKIIOB B Onocdepe;

yMEHUE TPUMEHATHh TIOJyYCHHbIE 3HAHUS Uil OOBACHEHHS] OMOJOTUYECKHX
MIPOIIECCOB | SIBICHUH, JIJIS IPUHATHS MPAKTUYCCKUX PEIICHUNA B MOBCETHEBHON JKU3HU
C 1IeJIbI0 00ecTieueH s 0€30ITaCHOCTH CBOETO 3/I0POBbS U 3/I0POBBS OKPYKAIOIINX JIFOICH,
COOJNIIOJIEHNsT HOPM TpaMOTHOIO IIOBEJAEHUS B OKPYXKAIOIIEH INPUPOIHON Cpene,
MOHUMAHHE HEOOXOJWMOCTH WCIOJIb30BAHUS JOCTHUKEHUNW COBPEMEHHON Onooruu
JUTSL palliOHAIBHOTO TMPUPOJIOTIONIE30BAHUS;

yMEHUE peliaTh 3JEeMEHTapHbIe OHOJOTUYECKHE 3aJlayd, COCTAaBJISATh CXEMBbI
NepeHoca BEIeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHus);

YMEHHE BBINOJIHATH J1a00paTOpHBIE U MpaKTUUECKUue paboThl, COONIOATh TpaBUiia
npu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0OBAHUEM;

YyMEHHUE  KPUTHYECKH  OICHMBATh W  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTMYECKOTO COJEP KaHUsl, BKIIOYAIONIYIO TCEBIOHAYYHBIC 3HAHUSI U3 PA3TUYHBIX
UCTOYHUKOB (CpelCcTBa MaccOBOM HMH(OpPMALMU, HAYYHO-MOMYJSPHBIE MaTepUalIb),
paccMaTpHBaTh TI00ATBHBIC IKOJIOTHIECKUE MPOOIEMBI COBPEMEHHOCTH, (hOPMHUPOBATH
110 OTHOIIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIICHHS, 00001Ias
OMOJOTHYECKYI0O UH(POPMAIIUIO M3 HECKOJbKUX HMCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapat OMOJIOTHH.
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10 KIIACC
HaumeHnoBanue
No KommuaectBo OcHOBHBIE BUJIBI IEATCIbHOCTH
pa3aenoB U TEM [IporpamMmmuoe conepxanue
n/m 4acoB 00y4aromuxcs

y4eOHOro npeaMera

Tema 1. buoJiorusi kKak HayKka

1.1

buonorus B cucreme
HayK

buonorus kak Hayka. CBs3u OMOJIOTUH

C OOIIECTBEHHBIMU, TEXHUUECKIUMHU

Y IPyTUMH €CTECTBEHHBIMU HAYKaAMU,
dbunocodueii, penurueit, STUKOM,
ACTETUKOM U mpaBoM. Poib Gnonoruu

B (pOpMHPOBAHUHU COBPEMEHHON HAYyIHOM
KapTuHbl Mupa. Cuctema OUOTOTHYECKUX
HayK.

Hemoncmpavyuu:

llopmpemuwi: Y. [lapun, I'. Menaens,

H. K. Kosbuos, [Ix. Yorcon u @. Kpuk.
Tabnuywl u cxemvi: «MeTOIBI TO3HAHUS
YKUBOU MPUPOIBD)

PackpriBaTh copiepkaHue TEPMUHOB

Y MIOHSTHN: HAYYHOE MUPOBO33PCHHUE,
Hay4Hasi KapTUHA MUPA, HAYYHbIA METO/I,
TUI0TE3a, TEOPUS, METOBI
UCCJIEI0BAHMUSI.

XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
€€ MECTO U POJIb CPeSu JPYTUX
€CTECTBEHHBIX HayK.

[lepeuncnarh pa3aesibl OMOIOTUN

B COOTBETCTBUE C 00bEKTaMH U3yUYCHUS.
HaspiBaTe BaxXHEUILIME OTPACITH
OMOJOrMYeCKUX 3HAHHUH 1 3aJ1a4M,
crosmue nepes omomorueit X XI B.

1.2

Metoabl no3HaHUA
KUBOU MIPUPOIBI

MeTobl MO3HAHUS JKUBOU
pUPOJIbI (HAOMIOIEHUE,
AKCIIEPUMEHT, OTIMCAHHE,
U3MEpeHHe, KIacCupuKaIus,
MOJICIIUPOBAHUE, CTATUCTUICCKAS
00paboTKa TaHHBIX).

PackpriBaTh copepkaHue TEPMUHOB

Y TIOHSTHI: HAYYHBIA METOJ, METO/IbI
UCCJIEI0BAHMUS.

XapakTepu3oBaTh OCHOBHBIE METO/IbI
MO3HAHUS )KUBOM MPUPO/IbI: HAOIIOJIEHUE,
AKCHEPUMEHT, OITUCAHUE, U3MEPEHUE,
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Jemoucmpayuu:

Tabnuywvl u cxemwvi: « MeTONBITO3HAHUS
KUBOU MIPUPOIBI».

JlabopamopHhuie u npakmuueckue
pabomuwi:

[Tpaktuueckas pabora Ne 1.
«Vcnonb30BaHuE pa3IUUHbIX METOJ0B
IPU U3YYEHUH OHOJIOTHUUECKUX
00BEKTOBY»

KJIaCCI/I(I)I/IKaLII/Iﬂ, MOACIUPOBAHUC,
CTaTUCTHUYCCKasA 06pa60TKa JaHHBIX

Utor

O 9acCoOB IIO TEMC

2

Tema 2. ) KuBblie cHCTEMBI U

HX OpraHu3anus

2.1

buosoruueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYCHUE

1

Kussbie cuctembl (OMOCUCTEMBI)
KaK MMpeaMET U3yueHus OUOJIOTHH.
OTnu4ue KUBBIX CUCTEM

OT HEOPTraHUYECKOMN MTPUPOJIBL.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpOBHU OpraHu3auuu
OrocHUcTeM: MOJICKYJISIPHBIH,
OPTraHOUIHO-KJICTOYHBIM,
OpraHU3MEHHBIM,
NOMYJISILUOHHO-BUIOBO,
3KOCHCTEMHBIN
(OHOreoIeHOTHYECKHUA),
O1OCHEpHBIIL.

Hayxu, nzyqarorniye 6uocucteMsl
Ha Pa3HbIX YPOBHAX OpraHU3AIIMH.

PackpsiBaTh copep:kaHue TEPMUHOB

Y MIOHSTHM: CHCTEMa, OHOJIOTHYeCcKas
CUCTEMA, JJIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA KUBBIX CUCTEM,
O0OMEH BeIlleCTB, Pa3MHOXEHHUE, POCT,
pa3BUTHUE, HACIIEICTBEHHOCTb,
W3MEHYUBOCTD, Pa3IpaKUMOCTh,
HHEPro3aBUCUMOCTh, YPOBHHU
OpraHU3alvy XU3HU (OMOCUCTEM).
XapakTepu3oBaTh TPUHITUIIBI
opraHu3anuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAS YIIOPSI0YEHHOCT,
CaMOPETYJISLNS, UEPAPXUYHOCTb.
IlepeuncnsaTh yHUBEpPCAIbHBIE CBOWCTBA
JKUBOTO: €IMHCTBO XMMUYECKOTO
COCTaBa, pa3ApakUMOCTh, JBUKEHUE,
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Jemoucmpayuu:

Tabauywt u cxemvi: «OCHOBHBIC
MPU3HAKU KU3HN», Y POBHU
OpraHu3aliu KUBOU IPUPOIBI».
Mopens monekynsl JTHK

rOMEOCTa3, POCT U pa3BUTHE,
HACJIEICTBEHHOCTh, U3MEHYNBOCTD,
ABOJTIONHS (TIpUCTIOCOOICHHE

K U3MEHSIOIHUMCS YCTIOBUSIM).
[TpuBOIUTE IPUMEPHI OMOCHCTEM
pa3HOTO YPOBHS OpraHU3aIH

Y CPaBHUBATH MPOSIBIICHUS] CBOWCTB
YKUBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE ITPOIIECCHI,
MpOTEKaoUMe B OMOCUCTEMAX:
O0OMEH BEIIeCTB U MPEBpAICHHE
HHEPTUU, CAMOBOCITPOU3BE/ICHUE,
CaMOPETYJISAIHNS, Pa3BUTHE.
Colmtoath nmpaBuia 6€pexHOTO
OTHOIIICHUS K KMBOU TIPUPOIC

NToro uacoB mo teme

1

Tema 3. XuMHUUYeCKHIl COCTAB U CTPOEHUE

RJIE€TKH

3.1

XUMHUYECKUU COCTaB
KJIeTku. Bonia
Y MUHEPAJIBHBIC COJIU

1

XHUMHUYECKUM COCTaB KJICTKH.
XHUMHYECKHE BJIEMCHTHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bopna u muHepanbHbIE BELIECTBA.
DYHKIUHA BOABl 1 MUHEPATBHBIX
BelecTB B KieTke. [lopnepxanne
OCMOTHYECKOIo 0OajiaHca.
Hemoncmpayuu:

Juacpammur: «Pactipenenenue

XUMHYECKHUX DJIEMEHTOB B HE)KMBOU

PackpriBaTh copep:kaHue TEPMUHOB

Y TIOHSATHUH: SJIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTbI, MUKPOAJIEMEHTHI;
MUHEpATbHBIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JTUTIOJb, BOJOPOIHBIE CBS3H;
ruipounsHbie U THAPO(HOOHDBIE
BEIIIECTBA.

JloKa3bIBaTh €IMHCTBO JIIEMEHTHOT'O
COCTaBa KaK OTHO U3 CBOMCTB KUBOTO.
PacnpenensiTe XuMU4eCKHe 3J€MEHTHI
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npupoie», «PacnpeneneHne XuMuIeCKuxX
3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabauyvt u cxemoit: «Ilepuoguyeckas
Ta0JINIIa XUMHUYECKHUX DJIEMEHTOBY,
«CTpOEeHMEMONIEKYJIbI BOJIBI»

I10 IrpyuIiaM B 3aBUCMMOCTH

OT KOJIMYCCTBCHHOTO IIPEACTABUTCIILCTBA
B OpraHU3ME; XapaKTCPHU30BaTh POJIb
OTACJIBbHBIX 3JICMCHTOB.

BrISBIATE CBA3B MCKIY COCTABOM,
CTPOCHUCMMOJICKYJIBI XUMHWYCCKOTO
COCIUHCHUA U €T0 (byHKI_[I/ISIMI/I B KJICTKC

3.2 | beaku. CocraB u benku. CocTaB u cTpoeHue OEIKOB. PackpriBaTh copepkaHue TEPMUHOB
CTpOEHHUE OENKOB AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB. U TOHATHN: OCJIKH, TOJTUMEDHI,
He3zamenumbie u 3aMmeHUMBIE MOHOMEPbI, aMUHOKHCIIOTHI, IENTHIHAS
AMUHOKHCIIOTHI. AMHUHOKHUCIIOTHBIH CBSI3b, OJUNENTH, TEHATYPALIUS.
COCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI XapakTepu3oBaTh OEJIKH Kak Kiacc
MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAs, OpraHUYECKUX COECTUHEHUN;
TpETHYHAs M YCTBEPTUYHAS CTPYKTYpa). | KIACCU(PHLUUPOBATH UX 10 CTPOCHUIO
XUMHUYECKHUE CBOMCTBA OEITKOB. (rmoOymsipubie B puOpUILIIpHBIE OSTKN),
buonornueckue GpyHkunu OEnKoB. NEPEUNCIIATh U XapaKTEPHU30BaTh
Hemoncmpavyuu: GyHKIMHN OENIKOB
Tabauysl u cxemwvr: «CTpoeHue
MOJIEKYJIbI OETIKa».
Obopyodosanue: CBETOBO MUKPOCKOIIL,
MUKpPOIIpEnapaThl
3.3 | ®epMeHTHI — depMeHThI — OUOJIOTUYECKHE PackpbiBaTh coaep:kaHne TEPMUHOB
OHMOJIOrHYECKHe KaTaJu3aTophl. U TIOHATUHN: (PEPMEHTHI, aKTUBHBIN LIEHTP,
KaTaJM3aTophl CrtpoeHue pepMeHTa: aKTUBHBIN IIGHTP, | CyOCTpaTHas cienu(pUIHOCTb,

cyOcTpaTHas cenuUIHOCTb.
KodepmenTtsl. BuraMuHEL.
Otnuaust pepMeHTOB

Ko(hepMEeHTHI, OETTKH-aKTUBATOPHI
1 OEITKU-UHTUOUTOPBI.
VYka3piBaTh OTINYUS (HEPMEHTOB
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OT HEOPraHUYECKUX KATaIu3aTOPOB.
Hemoncmpavyuu:

Tabauywl u cxemwvr: «CTpoeHue
dbepmenTay.

Obopyodosanue: 060pya0BaHUE

JUTSI TIPOBEJICHUST HAOMIOACHUH,
U3MEpPEHUM, SKCTIEPUMEHTOB.
JlabopamopHhuie u npakmuueckue
paoomuwi:

Jlabopatopnas pabota Ne 1. «M3yuenue
KaTAUIUTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuIa3bl

WM KaTanas3bl)»

OT HEOPTAHUYECKUX KATAIIN3aTOPOB.
OOBSCHATH POJIb PEPMEHTOB

B (DYHKIIMOHUPOBAHUHU KUBBIX CUCTEM,
B IPOMBIIIJICHHOCTH, B MEJIUIMHE,

B MOBCEIHEBHOM KHU3HHU YeJIOBEKa

34

YraeBoasl. JIummmael

VYrneBoabl: MOHOCaxapu bl (IJII0K03a,
prbo03a 1 1e30Kcuprd03a), Tucaxapuisl
(caxapo3a, JJaKT03a) U OJIMCaXapuIbl
(KpaxmaJ, TITMKOIe€H, LEJIII0I103a).
buonornueckne pyHKIIMN yTIeBOAOB.
JIMmu bt TPUTTUICPUIBL,
(docdonunubl, CTEpOUIBI.

I'unpodunbHO-ruApohoOHBIE CBOKCTBA.

buonorunyeckne GyHKIMMT JIUTHIOB.
CpaBHeHUe yTiieBoJI0B, OEJIKOB

Y JIMTIAJIOB KaK UICTOYHUKOB SHEPTUH.
Hemoncmpavuu:

Tabnuywl u cxemovl. «YTIECBOIBI,
«JIummmaeny.

PackpriBath cofiepikanre TEPMUHOB

Y TIOHSITHI: YTJIEBOIbI, MOHOCAXapHU/Ibl,
JUCaXapu/Ibl, IOJMCAaXapHIbl, TITIOK03a,
pubo03a, 1e30Kkcupudo03a, caxaposa,
JaKTO3a, MajJbT03a, IEJITI0N03a
(keTyaTka), Kpaxmall, TIIMKOTCH;
JUTUBI, TPUTTUICPHUIBI (KUPBI, Macia),
dbochomunuabl, CTepOUIbI.
XapakTepu3oBaTh yIJIE€BO/IbI,

JUTUBI KaK KIJIACC OPTaHUYECKHIX
COEIMHECHHM.

KnaccudummpoBats yriaeBoabl U JTATIHABI
M0 CTPOCHUIO; EPEUUCIIATh PYHKIIUU
YTJIEBOJIOB W JIUIIHIOB.
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Obopyodosanue.: 000pyn0BaHKE
JUTs1 IPOBEICHUS HAOIIOICHHUI,
VU3MEPEHUH, SKCIIEPUMEHTOB

CxeMaTu4ecku n300pakaTh CTPOCHHE
MOJIEKYJI YTJIE€BOIOB, JTUMUIOB

3.5 | HykneuHoBsie Hyxneunossie kucnorsr: JJHKu PHK. PackpsiBaTh conep:kaHue TEPMUHOB
KUCIOoThl. ATD Hyxneoruasr — MoHOMEpPHI Y TIOHATHI: J€30KCUPUOOHYKIICHHOBAS
HYKJIEMHOBBIX KHCIOT. CTpoeHue kuciora (JIHK), pubonyknennoBas
u pynkuu JJHK. Ctpoenue u dpynkuun | kxucinora (PHK), Hykieotus,
PHK. AT®: ctpoenue u GpyHKUHUH. IIOJIMHYKJICOTUIHAS LEIIb
Jlemoncmpavyuu: (MOTUHYKJICOTH]T), KOMIIJIEMEHTAPHOCTb,
Ilopmpemuwi: [1x. Yorcon, @. Kpuk, bynkuun [IHK (xpanenne u nepenaya
M. Yunkunc, P. @paHkiuH. HaCJIeJICTBEHHON MH(OPMAIIUH ); BUIBI
Tabauyvt u cxemvi: PHK (undopmarmonnasi, TpancropTHas,
«Hyxnennosbie kucnotsl; [JTHK», pubocomainbHas); ageHo3uHTpudocdar
«buocunres 6enka», «CTpoeHue (AT®), makposprudeckas CBs3b.
MosieKyabl ATDy. XapakTepu3nupoBaTh HYKJIECHUHOBBIE
Obopyoosanue: CBETOBOI MUKPOCKOII, KHCJIOThI KAK XUMUYECKUE COSTUHEHUS
MUKpOIpenapaThbl Y HOCUTEJU HACTIEICTBEHHOM
uH(popMaLuu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MoJIeKyJ1 HyKJIenHOBBIX kucioT (JJHK,
PHK) u ATO®.
CxemaTtndecku U300paxkaTh CTPOCHUE
HYKJICOTUIOB, MOJIEKYJI HYKJIEMHOBBIX
kucnor, AT®
3.6 | Uctopus u metosl [uTosiorus — Hayka O KJIETKE. PackpsiBaTh coepkaHue TEPMUHOB

U3YUYEHUS KIIETKH.
Kiterounas teopus

Knerounas reopus — npumep
B3aMMOJICUCTBHS UAEH U (PaKToB

Y MIOHATHUI: KJIETKa, [IUTOJIOTHSI;
PaCKpBIBATh COAEPHKAHUE MTOT0KEHUM
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B HAYYHOM TTO3HAHUH.
MeTobl n3ydeHUs KIETKH.
Hemoncmpavyuu:

Ilopmpempbi:

A. Jleenryk, P. I'yk, T. IlIBaHH,

M. llInennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOM MUKPOCKOII,
MUKPOTIPEnapaThl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATHHBIX KIIETOK;
PUCYHKU ¢ MUKpodoTOorpadusiMu
KJIETOK, TIOJTYYCHHBIC C TIOMOIIHIO
CBETOBOTO ¥ JICKTPOHHOTO MHKPOCKOIIA

KJIETOYHOU TEOPHH.

[lepeuncnsath u XxapakTepu30BaTh
OCHOBHBIE METO/IbI U3yUCHHS KIETKHU:
(IpUrOTOBIEHUE CPE3OB,

OKpalIuBaHUe, MUKPOCKOIIMPOBAHUE,
HeHTpUyTUpoBaHUE, KYJIbTUBUPOBAHUE
KJIETOK U TKaHEH )

3.7

Kierka
KaK IIeJIOCTHAs
JKUBas CUCTEMA

KiieTka kak 1enocTHast ’uBasi CUCTEMA.
OO01Me NpU3HAKY KIETOK: 3aMKHYyTast
HapykHas MeMOpaHa, mouiekysbl JJHK
KaK T€HETUYECKUH amnmapar, CucTeMa
cuHTe3a Oenka. TUmbl KIETOK:
AYKapUOTHUYECKas U MPOKAPUOTUYECKASI.
Oco00EHHOCTH CTPOCHHUS
MPOKAPUOTUYECKOMN KIIETKH.

Knerounas crenka 0akrepuit. CtpoeHue
3YKaApUOTUYECKOMN KIIETKU. OCHOBHBIE
OTJINYMS PACTUTEIBHOM, )KUBOTHOU

U rpubHo kineTku. [ToBepxHOCTHBIE
CTPYKTYpbI — KJIETOUHAsI CTEHKA,
JIMKOKAIUKC, UX (QYyHKIIUH.
[Tna3maruueckasimeMOpana,

PackpeiBaTh cojiepkaHue TSPMHHOB

Y TIOHSATHUM: KJIETKHU (dyKapuOTHYECKasl,
MIPOKapHUOTHYECKAs ), ITIa3MaTHIecKas
MemMmOpaHa (11azmaneMma), TITMKOKaIUKC,
TPAHCIIOPT BEIIECTB (TACCUBHBIN,
aKTUBHBIN), DHAOUUTO3 ((paroiuTos,
MMMHOIIUTO3), SK30IIUTO3, KJIECTOUHAS
CTCHKA, HYKJICOH]I.

CpaBHUBaTh MEX]y COOOM
DYKaAPUOTUYECKHUE U TIPOKAPUOTHICCKUE
KJICTKH; OTMEUYaTh CXOJCTBO M Pa3THIH
B CTPOCHHHU KIJIETOK OaKTepui,
’KUBOTHBIX, pACTCHUH U TpUOOB
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€e CBOMCTBA U (PyHKIIUH.
Hemoncmpavyuu:

Ilopmpemuwi: A. JIeBenryk, P. I'yk,

T. [lIann, M. llneitaen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHHE
AyKapUOTUYECKOU KIIeTKN», « CTpoeHUE
KUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENIbHOU KIIETKN», « CTpOeHHE
MPOKAPUOTUYECKOU KIIETKUY.
Obopydosanue. CBETOBOU MUKPOCKOT,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATIbHBIX KIIETOK

3.8

CrpoeHnue
YKapUOTHYECKON
KJICTKH

[luTorutazma 1 ee OpraHoOUIbI.
OnHoMeMOpaHHbIE OPraHOUIbI KJIIETKU:
OIIC, anmapar 'oab1Ku, TU30COMBI.
[TonyaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:
MUTOXOHJIPUH, TUTACTHUIBI.
[IpoucxoxaeHne MUTOXOHAPUIA

U miactua. Buasl miactu.
HememOpanHbIe OpraHOUIBI KJISTKH:
prUOOCOMBI, KJICTOUHBIA IEHTP,
LEHTPUOIHU, PECHUUKH, )KT'YTUKH.
DYHKIIUA OPTaHOUJIOB KJIETKH.
Bxutouenus. Aapo — peryJsiTopHbIi
LEeHTp KJIeTKu. CTpOCHHUE siipa: sjiepHast
000J109Ka, KapuoIjia3Ma, XpoMaTHH,

PackpriBath copepkanne TEPMUHOB

Y MOHATHIA: [IUTOIJIa3Ma, OPraHOU/IbI,
supomnazmaruueckasceTs (II1C),
anmnapat [ onb/Ku, TM30COMBI, BaKyOJIb,
MUTOXOHIPHH, TITACTUBI (XJIOPOIIIACTHI,
XPOMOTLIACTHI, JICUKOTLIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
HEeHTp (IIEHTpOCOMa), PECHUUKH,
KT'YTUKH, BKITIOUCHUS, SIJIPO, sACpHAS
000J104Ka, Kapuoruia3mMa, XpoMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOEHUE SYKAPUOTUUECKOMN
KJIETKH 110 U300paKEHUAM

¥ Ha MUKpOIIpenaparax;
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SIPBIIIKO. XpOMOCOMBI. TpaHcropT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JIeBeHryk, P. I'yk,

T. [lIBann, M. llneiaen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUUYECKOMU KIETKN», « CTpoeHue
KUBOTHOM KJIETKN», « CTpOEHHE
pacTUTeNbHOU KIeTKn», «CTpoeHue
IPOKAPUOTUYECKON KIIETKIY,
«Crtpoenue spa KIETKN.
Obopyodosanue: CBETOBOM MUKPOCKOII,
MUKPOIIPENapaThl PpACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamophule u npakmuuecxkue
paoomowi:

Jlabopatopnas padota No 2. «M3yuenue
CTPOEHMS KIJIETOK PACTEHUM, )KUBOTHBIX U
OaxTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIPENApaTax U UX OMUCAHUE»

KJIACCU(DHUITMPOBATH OPTaHOU/IBI

B 3aBUCHUMOCTH OT OCOOCHHOCTEH 1X
CTpoeHUs (0OTHOMEMOpaHHbIE,
JIByMeMOpaHHbIC, HEMEMOpPaHHbBIC);
OTHMCHIBATh (PYHKITUU KaXKOTO
OpraHoujia B KJIE€TKeE.
XapakTepu3oBaTh KJIETOYHOE SIIPO KaKk
MECTO XpaHeHUs, iepeaaun (yaBOCHUE
XpOMOCOM) U peajiu3aluu
(TpaHCKpHUIILIKS) HACJIEACTBEHHON
uH(pOpMAIUU KIETKH.

[lepeuncnaTh 1 OMUCHIBATH KOMIIOHEHTHI
anpa U ux QyHKIHHY;

CxeMaTnyHO H300paxkaTh CTPOEHUE
PACTUTEIILHOU U KUBOTHOW KJIETKH.
OOBSICHATH OMOJIOTHUECKOE 3HAUCHHE
TPAHCIIOPTA BEILIECTB B KJIETKE

Hroro yacoB no teme 8

Tema 4. ’KusHenessTeIbHOCTh KJIETKH

4.1 | OOMeH BemIecTB. 2 OOMmeH BenecTB, WK METa00JIU3M. PackpriBaTh cozepxaHue TEpMUHOB
[Inactuueckuii Accumusnus (IJIaCTUYECKUA 0OMEH) Y TIOHSTHI: OOMEH BEIECTB U
o0meH. DOTOCUHTES. Y TUCCUMWISIUA (SHEPTEeTUYECKUI MpeBpalleHue YHEPTUH (METab0IU3M),
XeMOCHHTEe3 00MEH) — JIB€ CTOPOHBI €TUHOTO ACCUMWJISILIUSA, TIJITACTHYECKUN OOMEH,
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nporecca Meraboau3ma. Posb 3akoHOB
COXpaHEHUs BEIECTBA U HYHEPTUU

B IOHUMAaHUK MeTabon3Ma. Tumsl
oOMeHa BEIIECTB: aBTOTPO(HBIIA

u rerepoTpodHsbIil. Pois pepmenToB
B OOMEHE BEIIECTB U PEBPALICHUU
sHepruu B kietke. DorocuHTes.
CaeToBasi 1 TeMHOBast (pa3bl
¢dotocunTe3a. Peakunu porocunTesa.
O¢ddexTuBHOCTH (HhOTOCHHTESA.
3HadeHne POTOCUHTE3A JTsl )KU3HU
Ha 3emiie. BiusiHue ycioBuii cpenbl
Ha (JOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOJYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHui.

XeMocHuHTEe3. XeMOCHUHTE3UPYIOIINE
OakTepuu. 3HaUYEHUE XEMOCHUHTE3a
JUIS )KM3HHU Ha 3eMIie.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupsizes.
Tabauyvt u cxemol: «XJIOPOILIACTY,
«DOoTOCUHTES)

JTUCCUMUJISITINS, SHEPTETUUECKH OOMEH,
dboTocunTe3, PoTONNU3,
dbochopunupoBanue, MepeHOCUUK
POTOHOB, XEMOCHHTES3.

OnuceiBaTh (OTOCUHTE3, MPOIECCHI,
MPOTEKAIOIIME B CBETOBOM M TEMHOBOM
dbaze.

BbISIBASITE IPUYUHHO-CIIEACTBEHHbBIE
CBSI3U MEXY MOTJIONIEHUEM COTHEUHOM
DHEPTUU XJIOPODPHUIITIOM ¥ CHHTE30M
Monekya ATO.

CpaBHUBATH UCXO/IHBIE BELIECTBA,
KOHEUYHBIE MTPOAYKTHI U YCIOBHUS
MPOTEKAHUS PEAKIINI CBETOBOM

U TEMHOBOM (a3bl POTOCHUHTE3A;
CpaBHuBaTh (POTOCHHTE3 U XEMOCUHTES.
OueHuBarh 3HaUeHUE POTOCUHTE3A U
XEMOCHUHTE3a JJIsl )KU3HU Ha 3eMJie

4.2

DHepPreTU4ecKui
oOMeH

DHepreTuyeckuii 0OMEH B KJIETKE.
Pacmienienue BEIIECTB, BBIJICICHUC

U aKKyMYJIUPOBAaHHE SHEPTUU B KJIETKE.
DTarbl 2HEPreTUIECKOTO OOMEHA.
['mukonus. bpoxkeHuen ero BUbl.

PackpriBaTh copiepkaHue TEPMUHOB

Y TIOHSTHI: SHEPreTHYeCKUuit OOMEH,
IJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEHUE,
CIIUPTOBOE OpOKEHUE, OMOIOTUYECKOE
OKHCIIEHUE, KJIETOYHOE JIbIXaHUE,
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Kucnoponnoe oxucnenue,

WIH KJIETOYHOE JIbIXaHUE.
OxkucnutensHoe hochopunupoBaHue.
D¢ HEeKTUBHOCTH YPHEPTreTUUECKOTO
oOMeHa.

Jemoncmpayuu:

Tabnuyst u cxemwvl: « TUnbIIATAHUSDY,
«MeTabonuzmy», «MUTOXOHAPHUSD,
«DHEpPreTUYeCKui 0OMEH

TUCCUMUJTIATINS, (DEPMEHT.
XapakTepu3oBaTb OOMEH BEILECTB

Y TIPEBPALLEHUE SHEPTUU (METa00IN3M)
KaK OJHO UX CBOMCTB JKHUBOTIO.
[lepeuncnsaTb 0COOEHHOCTH
MJIACTHYECKOTO U YHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTaHABINBATh
B3aMMOCBSI3b MEKTy HUMHU.

Paznmmnuate THTIBI 0OMEHA BEIEeCTB

B KJIETKE: aBTOTPO(HBIIH

U TETEPOTPOHBIN.

OnuckIBaTh ATAIBI YHEPTETUYECKOTO
oOMeHa (TI0ArOTOBUTEIbHBIH,
OECKUCIOPOTHBIN, KUCITOPOIHBII)

Y CPaBHUBATH UX MEXITY COOOM.
XapakTepru30BaTh PEAKIIUH TIIMKOJIN3A,
Opo>KeHUsI, KJIETOYHOTO JbIXaHUS;
BBISIBIISITH IPUYHHHO-CJICICTBCHHBIC
CBSI3U MKy TIIUKOJIN30M, KIIETOYHBIM
JIBIXaHUEM U CUHTE30M MOJIeKyJ1 ATO.
CpaBHuBaTh 3QPEKTUBHOCTD
OECKHUCIOPOTHOTO U KUCIOPOJIHOTO
ATAroB

4.3

buocunTes Gelnka

Peakunu maTpu4HOro cuHTE3a.
I'enetnueckas uapopmanus u JJHK.
Peanuzanus renernueckoit ”HGopMauu
B KJIETKE. ['eHeTuueCcKui KoJ Uero

PackpeiBaTh conepxaHue TEPMUHOB
W HNOHSTHUM: T€H, TCHETUYECKUMN KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIUS,
TPaHCJISLUS, KOJOH, aHTUKO/JIOH,
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CBOMCTBA. TpaHCKPUIILUS — MATPUYHBIN
cunte3 PHK. Tpancusius — Onocuntes
Ocnka. DTanbl TPAHCIISAIUH.
Koauposanneamunokucnor. P

0JIb puO0OCOMB OHMOCHHTE3€e OelKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. KosbLioB.

Tabauyvt u cxemor: «Ctpoenue JTHK»,
«CTtpoeHue u PyHKITMOHHUPOBAHUE TEHAY,
«CunTe3s Oenkay, «Permmukanms JTHKy,
«I'ereTnueckuil KOI».

Obopydosanue.: MOJIENV- AaNTUTUKAIIUN
«Y nBoenue JIHK u Tpanckpunmusy»,
«buocunres 6enka»

prubocoma, IeHTpaIbHas J10rMa,
MOJICKYJISIpHast OMOJIOTHS.

OrnpenensiTh CBOMCTBA TEHETUYECKOTO
KoJ1a (TPUIJIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKJICHHOCTh, YHUBEPCAIbHOCTD,
HETEePEeKPHIBAEMOCTh, HEMTPEPHIBHOCTH ).
OnuchIBaTh 3Talbl peanu3anuu
HaCJIeJICTBEHHOM MH(POPMAIUHU B KJIETKE.
CpaBHUBATh PeaKIIMM MaTPUIHOTO
cunre3zamoniekys PHK u O6enka B kimetke

4.4

Hexnerounnie
(bOpMBI KUZHU —
BUPYCHI

Hexnerounsie hopMbI KU3HU — BUPYCHI.
Hcropust OTKPBITHS BUPYCOB

(. N. UBanoBckwuit).

OcoOEHHOCTH CTPOSHHUS U KU3HEHHOTO
1uKJa BupycoB. bakrepuodaru.
Bonesnu pactenmnii, ’KUBOTHBIX

Y YEJIOBEKA, BHI3bIBAEMbBIC BUPYCAMHU.
Bupyc ummyHoneduimra yenoeka
(BUY) — Bo3OyuTenb

CIINda. OGpaTHas TpaHCKPHUIILINS,
peBepTasa U MHTErpasa.
[TpodunakTuka pacrpocTpaHeHUs
BUPYCHBIX 3a00JICBaHUIA.

PackpriBaTh cosepkanue TEpPMUHOB

Y TIOHSTHI: BUPYC, BUPYCOJIOTHS,
Karcuj, 6akrepuodar, BUpyc
uMMyHoaeduiuTa yenoseka (BUY),
OHKOT€HHBIE BUPYCHI.
XapakTepu30BaTh BUPYChI KaK
HEKJIETOUHYI0 (OpMY KHU3HU;
O0COOEHHOCTH CTPOCHUS

U J)KU3HEIEATEIbHOCTH BUPYCOB.
OnuckIBaTh )KM3HEHHBIN ITUKI BUPYCOB
UMMYHOEPUIINTA YETOBEKA; Pa3InyaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi
Mo3auku), 6akrepuodar, BUY.
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Jemoucmpayuu:

llopmpemuwi: J1. 1. IBaHOBCKHIA.
Tabauywl u cxemwl: «Bupycoy,
«bakrepuodarm»; «CtpoeHue

W )KU3HEeHHbIA nuki Bupyca CIIN/da,
OakTepuodaray.

Obopyoosanue: MOJENb CTPYKTYPbI
JIHK; MaruuTHas MO1€b-alIInKays
«CtpoeHue KIETKn»

OOGOCHOBBIBATH U COOJIOIATH MEPHI
PO HITAKTUKH pacIpOCTpaHEHUS
BUPYCHBIX 3a00JIeBaHUI
(pecriupaTopHBIE, JKETy T0YHO-
KHIIICYHbIC, KJICIIEBOW SHIIC(aTUT,
BUY-undexius)

Ntoro uacoB nmo teme 6

Tema 5. PazMHO:KeHUe U MHAMBHAYAJIb

HO€ pa3sBUTHC OPraHM3MOB

5.1 | JKusHeHHBINA UK 1
KJIETKU. JleneHue

KJIeTKH. MUTO3

KnetounbIi UK, UIIN >)KU3HECHHBIN ITUKIT
knetku. Uurepdasza u MuTO3.
IIporecckl, mpoTekaroIue B uHTEpdase.
Pennukanus — peakuuss MAaTpU4HOTO
cunresa JIHK. CtpoeHue xpoMocoMm.
XPpOMOCOMHBII HA0Op — KAPUOTHII.
JIMTUTONAHBIN Y TaIJIOW JHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[{uTomornueckre OCHOBBI PA3MHOKEHUS
Y UHJWMBUIYAJIbHOTO PA3BUTHS
OpraHu3MoB. [[eleHne KIIETKA — MUTO3.
Craguu muto3a. IIporeccsl,
MIPOUCXOJAIINE HA PA3HBIX CTAIUAX
MUTO3a. bruojorunueckuii CMBICI MUTO3a.
[Iporpammupyemasi ruOenb KIETKH —
aroITo3.

PackpbiBaTh coJiep;KaHUE TEPMUHOB

U TIOHSITUM: KJIETOYHBIN IIMKII,
nHTepdasza, peayIuIMKamms, XpoMocoMa,
KapUOTHII, TAIUIOUAHBINA, TUIIJIOWTHBIN
XPOMOCOMHBI HA0Op, XPOMATHU/IbI;
MHTO3 €T0 cTaauu: npodasa, meradasa,
anadasza, Tenodasa.

OnuceIBaTh )KU3HEHHBIN ITUKJI KJIETKU;
MEPEUYUCIIATh U XapaKTeprU30BaTh
MepPUOAbl KIIETOUYHOTO IUKJIA,
CpaBHUBATH UX MEXTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE Ha0OPHI KJIETOK.
CpaBHUBATH CTAIUNA MUTO3A.

PaznuyaTh Ha MUKpOIIpenaparax
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Jemoucmpayuu:

Tabnuywl u cxemvt: «KIeTOUHBIN LIAKID,
«Pernmukanus [IHK», «Ctpoenune
XPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeTb-anIuIuKaIus «JleneHrue KIeTKuy;
moxens JJHK.

Obopyodosanue: CBETOBOM MUKPOCKOIT U
MUKpornpenapar «Kapnokunes B KieTkax
KOpEIIKa JIyKay.

Jlabopamophule u npakmuuecxkue
paoomuwi:

Jlabopatopnas padota Ne 3.
«Habmronenrne MuTo3a B KJIETKaxX
KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaxX CTaIMM MUTO3a.
PackpbiBaTh OMOTOTHYECKUI CMBICIT
MHTO3a

52

®opmbl
Pa3MHOKEHUSA
OpraHu3MOB

dopMbI pa3MHOKEHUSI OPTaHU3MOB:
OecIoj0e 1 MoJI0BOe.

Buasr 6ecronoro pa3aMHOXKEHHUS:
JICJICHUE HAJIBOE M IIOYKOBAHHUE
OJIHO- 1 MHOT'OKJICTOYHBIX,
criopooOpazoBaHKE, BETeTaTHBHOE
pPa3MHOKCHHE.

HckyccTBeHHOE KITIOHUPOBAHKE
OpraHU3MOB, €r0 3HAUCHUE
JUTSICEJICKITUH.

[TosioBOE pa3sMHOXKEHUE, ETOOTIINYUSA
0T O€CI0JI10TO.

PackpriBath copepkaHne TEPMUHOB
Y TIOHSITUIA: PAa3MHOXEHHE, KIIOH,
MOJIOBBIC KJIIETKU (TaMeThl),
STUIIEKJIETKA, CTIEPMATO30H /I, 3UTOTA,
JIeIICHUE HaIBOES, TIOYKOBaHUE,
CHIOpYJISIIHS, PparMeHTalus,
BETETATUBHOE Pa3MHOXKCHHE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHHE,
JIBOMHOE OTUIOZJOTBOPEHUE, TIOJIOBBIC
JKeJe3bl, CCMCHHUKH, THIHUKH,
OILTOIOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Jemoucmpayuu:

Tabnuysr u cxemol: «DOPMBI
Pa3MHOXKEHUSI OPTAHU3MOBY, «/[BoMHOE
OTUIOJJOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lemenue kneTku
OakTepumn», «BeretaTuBHOE
pa3MHOXEHUE pacTeHui», « CTpoeHue
MIOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOEHHOCTH

Y 3Ha4YeHHUE OECII0Ioro

1 TIOJIOBOTO CITOCO00B

Pa3MHOXKEHUSI.

Brizensats BubI 6€CI0I0T0
Pa3MHOXEHUS; BBISIBIISITH B3AUMOCBSI3H
MeXIy hopMaMHu U CIIocodaMu
Pa3MHOXEHUS, U X OHOJIOTHYECKUM
3HAYCHUEM.

Bianets npuemMaMu BEereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX paCTEHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBBIC KIICTKU:
STUIIEKJICTKH, CTICPMATO30HU/IbI;
BBISBJISITH OCOOCHHOCTH

UXCTPOCHUS

53

Meiios

Meiio3. Craauu meriosa. IIporecchr,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
[ToBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. buosiornueckuii CMbICIT
Y 3HAYCHHE MEeNO03a.

Jemoncmpayuu:

Tabnuywl u cxemol: «JleneHNE KICTKHY,
«Meios».

Obopyoosanue.: moaens JJHK;
MAarHUTHAasI MOJIEb-aNIUIUKAL S
«JlemeHue KIeTKn»

PackpbiBaTh copiepkaHre TEPMUHOB

U TIOHATUM: MEHO03, KOHbIOTAIUs
XPOMOCOM, IepeKpecT (KPOCCHHTOBEP)
XpPOMOCOM, TaMETHI.

XapakTepru3oBaTh MEM03 KakK CIocoo
KJIETOYHOTIO ICJICHUS; OUCHIBATh MEi03
10 CTaJIMsIM; CPAaBHUBATh CTAJIMU Mei03a
1 MHATO3a.

Paznuuarh Ha pUCYHKaxX CTaIMU MEHO03a;
pPacKpbIBaTh OMOJIOrMYECKOE 3HAUCHUE
Meno3a
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5.4 | O6pazoBanue ["ameTorenes — mporecc 00pa3oBaHus PackpeiBath conepkaHne TEpMHUHOB
U pa3BUTHE MOJIOBBIX KJIETOK Y’KWBOTHBIX. Y MTOHSATUI: TaMETOT€HE3, CIEPMATOrEHE3,
MOJIOBBIX KJIETOK. [TonoBeIe xene3bl: CEMEHHUKH OOTr€He3, CIIEPMATO30H1 /1, aKpOCOMa,
O11010TBOpEHNE u suuHukd. OOpa3oBaHue U pa3BUTHE SUIEKIIETKA, TOJIIPHBIE TEIbIIA.
MIOJIOBBIX KJIETOK — raMeT (CrepMaTo30u ], | XapakTepu3oBaTb 0COOEHHOCTH
SIMIEKIIETKA) — CTIepMaTOTreHE3 raMeToreHe3a y >KUBOTHBIX U €T0 CTaJIUH;
1 oorere3. OCOOCHHOCTH CTPOCHUS MIOJIOBBIE KJIIETKU KUBOTHBIX U ONTUCHIBATH
SAULEKIIETOK U CIIEPMaTO30UI0B. MPOLIECC UX PA3BUTHSL.
OmnoxnotBopenue. [lapreHorenes. CpaBHUBATH CLIEPMATOT€HE3 U OOTEHE3.
Jemoncmpavyuu: OnuceIBaTh OMIIOI0TBOPEHUE,
Tabauywl u cxemol: «IIpsmoen HenpsiMoe | OMOJIOrMYECKOE 3HAUECHUE
pasButue», «l'ameTorenes OIUIOAOTBOPEHUS
y MJIEKOITUTAIOIIUXH YEIIOBEKaY.
Obopyodosanue: Moaenb MeTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenaparsl «CepMaTo30uIbl
MJICKOITUTAIOIIETO», « AMIICKIIeTKA
MJIEKOITUTAIOILIET 0.
Jlabopamopnuie u npakmuueckue
paoomowi:
JlaGopatopnas padota Ne 4. «3yuenue
CTPOCHHUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
5.5 | UHpuBuayanbHOE NunuBuyanbHoe pa3Butue (OHTOreHe3). | PackpwiBaTh coaepikanne TEPMUHOB
pa3BuTHE OMOpHOHAIIbHOE pa3BUTHE Y TIOHSTHUI: OHTOTEHE3, IMOPUOTEHE3,
OpraHNu3MOB (aMOpHoTeHe3). DTarbl SMOPUOHAIILHOTO | 3UTOTA, APOOJICHUE, OI1aCTOMEPSI,

Pa3BUTHA Y ITIO3BOHOYHLIX ) KUBOTHBIX !

MopyJia, 6yactyna, 0JacToleNb,
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IpoOJieHue, racTpyJsiusi, OpraHOTeHe3.
[TocTamOpuoHanpHOE pa3BuTHE. THUITBI
OCTAIMOPHUOHAIBHOTO PAa3BUTHS:
npsiMO€, He IPSIMOE (JIMYMHOYHOE).
Bnusgnue cpenbl Ha pa3BUTHE
OpraHu3MOB; (PaKTOpkI, CIOCOOHBIE
BBI3bIBAaTh BPOKJICHHBIE YPOJICTBA.

Poct u passurne pacrennii. OHTOreHe3
LBETKOBOI'0 PACTEHUSI: CTPOEHUE CEMEHH,
CTaJNH Pa3BHUTHSL.

Hemoncmpayuu:

Tabauysl u cxemovl. « OCHOBHBIE CTaAUU
OHTOreHe3a», «IIpssmoe u Henpsmoe
pa3BuUTHE», «/|BOMHOE OIJIONOTBOPEHHE
YIBETKOBBIX PACTCHUI»

racTpyJia, HelpyJia, OpraHOTeHE3;
3apOJIBIIIEBBICIMCTKA: SKTOIepMa,
Me30/IepMa, SHTOAEPMa;
MOCTAMOPHUOHAIBHOE Pa3BUTHE: MIPSIMOE
U HerpsiMoe (JIMYMHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCIopa, MbUIbLEBOE
3€pHO, CIIEPMUH, 3aPOABIIIEBbIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
Omnpenenars 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX HA CXeMax

¥ [IpernapaTax v OMUCHIBATh MPOLIECCHI,
MIPOUCXOISIINE HA KAXKIOM dTare.
CpaBHUBAaTh N1EPUOJIbI OHTOT€HE3A,;
psIMOE U HETIPSIMOE (JIMIMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U IPYTHX
XOP/IOBBIX.

OOBSICHATH OMOJIOTHYECKOE 3HAUCHHE
pa3BUTHS ¢ MeTaMop(}HO30M;
OTPHUIATENHHOE BIUSIHUAE aJIKOTOJIS,
HUKOTHHA U APYTUX TEPATOrE€HHBIX
(bakTOpOB Ha pa3BUTHUE 3aPOJIbIIIIA
YeJoBeKa.

OnuceIBaTh MPOIECC TBOMHOTO
OTJIOJTOTBOPEHUS Y IIBETKOBBIX
pacTeHui

NToro uacoB nmo teme
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Tema 6. HacsieICTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB

6.1 | ['eneTnka — Hayka 1 [IpeaMeT v 3a1a4 TEHETUKM. PackpriBaTh conmepxkaHre TEPMUHOB
0 HACJIEICTBEHHOCTH Ponp nuTosnioruu u sMOpUOIOTUH Y TIOHSATUM: T€H, TeHOM, T€HOTHII,

Y UBMEHYUBOCTHU B CTAHOBJIEHUM F€HETUKU. BKiiaj (beHOTHI, XpPOMOCOMBI, aJUTCIIbHBIE TEHbI
POCCHICKUX U 3apyOeKHBIX yUEHBIX (aytenu), TOMO3UTOTa, FETEPO3UTOTA,
B pa3BUTHUE TEHETUKHU. METOIbI TEHETUKN | JOMUHAHTHBIN MPU3HAK (T€H),
(ruObpUI0TIOTUYECKUH, peleCCUBHBIN MpU3HaK (TeH), YhucTas
LATOT€HETUYECKUI, MOJIEKYJIAPHO- JUHUS, THOPUL.
TE€HETUYECKHUN). IlepeuncnsaTh U XapakTepu30BaTh
OCHOBHbBIE T€HETHUECKUE MMOHATHSI. METO/Ibl TEHETUKH: THOPUIOTIOTUUECKUMA,
['eneTnyeckasi CHMBOJIMKA, LIATOT€HETUYECKUH, MOJIEKYJISIPHO-
MCIIOJIb3yEMas B CXeMaX CKPEIIMBAHUMN. Ir€HETUYECKUH; IOMUHAHTHbIE
emoncmpayuu: Y PEIIECCUBHBIC TPU3HAKHU PACTCHUN
Ilopmpemuwi: I'. Mennens, T. Mopras, Y )KUBOTHBIX.
H. U. BaBunos, C. C. UeTBepHKOB, [Tonp30BaThCA FEHETUYECKOMN
H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIUKOU
Obopyoosanue. MOJEb- ANTUTHKALUS JUIS1 3aIUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPHUTHOE CKPEIIUBAHUEY, CKpELIMBaHHUS
repbapuii «['opox moceBHON»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACIIEIOBAHUS PackpbiBaTh coJiep:KaHUE TEPMUHOB
HaCJICIOBaHHUS MIPU3HAKOB, YCTAHOBJICHHBIE Y TIOHSATHI: MOHOTUOPUTHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpelrBaHue, (PeHOTUNUYECKHe
MonorubpuaHoe CKpeniuBaHue. 3aK0OHeTMHO00pa3us IPYIIbl, THOPUIOTOTUUECKUN METOI,
CKpEILIMBAaHUE ruOpUI0B NMEPBOTo NoKoJjeHus. [IpaBuiio | YUCThIC TUHUM, JOMUHUPOBAHKE T'€HOB

JOMUHUPOBAHMS. 3aKOH pPaclIeTUICHUS
MPU3HAKOB. [ MITOTE3a YUCTOTHI FaMET.
[lonHOEM HENMOIMHOE TOMHUHHUPOBAHUE.

(moJiHOE, HETOIHOE ), paclIeIICHUE
B IIOTOMCTBE.
OnuceIBaTh METOIUKY TTPOBEICHUS
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Jemoucmpayuu:

Ilopmpemuwi: I'. MeHnens.

Tabnuysl u cxemovl: «MoHOTHOPUTHOE
CKpEUIMBaHUE U €r0 IUTOTeHeTHYeCKas
OCHOBa», «3aKOH PacCILEIUICHUs U €ro
UTOr€HETUYECKAsI OCHOBA», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MOJIeNU-anIuiuKauuu « MoHOruopuiHoe
ckpeniuBanuey, «Hemomnnoe
JOMHHHUPOBaHUE», Tepbapuil «I'opox
IIOCEBHOMN»

I'. MenenemMonbITOB 110 H3YYECHUIO
HACJIEJIOBAaHUS OJTHOM Napbl MIPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpriBaTh conepkaHue 3aKOHOB
eaMHOo00pa3usi TMOPUIOB MEPBOTO
MOKOJICHUS U 3aKOHA PACILICIICHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TaMeT.
3anuchiBaTh CXeMbl MOHOTUOPUIHOTO
CKpeIUBaHUs, OOBSICHATH €TI0
LHUTOJIOTUYECKHE OCHOBBI U PEIIaTh
TEHETUYECKHUE 3aJ1auu

Ha MOHOTHOPHJIHOE CKpEIIMBAHHE

6.3

Jurubpumnnoe
CKpEIIUBaHHUE.
3aKOoH HE3aBHCHUMOTO
HACJICJIOBAHMSI
NIPU3HAKOB

JluruOpuaHoe ckpenuBanue. 3aKoH
HE3aBUCUMOTO HACJICIOBAHUS
npu3HakoB. LluToreHeTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUS.
AHaIM3UpPYIOLIEe CKPEIIMBAHUE.
Hcrnonp30oBaHre aHATTU3HPYIOMIETO
CKpENIUBAHUS JISI OTIPECIICHHUS
I€HOTHITA OCOOHU.

Hemoncmpavyuu:

Ilopmpemuwi: I'. Menensb.

Tabauyvt u cxemwl: «JIurudpuaHoe
ckpenuBanuey, «L{luronornuaeckue
OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.
Obopydosanue: MOJIEIb- allIUTUKAIIUS
«JlurubpuHOE CKpEIMBaHUE)

PackpbiBaTh cojpep)kaHUe€ TEPMHUHOB

Y TIOHSATHUM: TUTHOPHUIHOE CKPEIIUBaHHUE,
AHAITU3UPYIOIIEE CKPEIIMBAHUE.
OnuceiBaTh onbITHI I . MeHnens

10 U3YUYEHMIO HACJICIOBAHUSI JIBYX Iap
MPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBaTh coJiepKaHUE 3aKOHA
HE3aBUCHUMOTOHACJIEAOBAHUS TPU3HAKOB.
[IpumMeHSITh MATEMATUYECKUN pacCUeT

C TIOMOIIBIO METOJIAa MEPEMHOKCHUS
BEPOSITHOCTENW U 3aMUCh C MOMOIIIBIO
(hEHOTUITMYECKUX PAJTUKATIOB
pacIIeIUIEHUs MPU3HAKOB Y NOTOMKOB
110 ()CHOTHUITY U TCHOTHITY.

3anuchIBaTh CXEMbl JUTHOPUJIHOTO
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CKpCIUBaHUs, OOBSICHATH €TI0
IUTOJIOTUYECKHUE OCHOBBI U PEIIATH
TCHETUYECKHUE 3a/1a9M Ha JTUTHOPHTHOE
CKpEIMBaHUE

6.4

CoemieHHoe
HacJeI0BaHHE
MIPU3HAKOB

CuernieHHOE HACIeIOBAaHUE TPU3HAKOB.
Pa6ota T. Moprahna 1o ciemnjieHHOMY
HacleIoBaHuio reHoB. Hapyiienue
CLCIJICHHS TEHOB B PE3YJIbTATE
KPOCCHUHTOBepa. XpOMOCOMHAas TEOpUs
HACJICICTBEHHOCTH.

['eneTnueckue KapThl.
Jemoncmpayuu:

Iopmpemuwi: T. Mopras.

Tabnuywl u cxemol: «Metios»,
«I'eHeTHYeCKHE KapThl PAaCTEHUN,
KUBOTHBIX U YEJIOBEKaY,
«B3anmoaencTBye alIeIbHBIX TEHOBY.
Obopyoosanue.: MUKpOIIpenapaT
«po3oduna» (Hopma, MmyTauu (HOpMbI
KPBUIBEB U OKPACKU T€Ja), MUKPOCKOII,
Mozenb-antukamnus «llepexkpect
XPOMOCOM.

Jlabopamopnule u npakmuuecxkue
paoomol:

Jlabopatopnas padota Ne 5. «3yuenue
pe3yJbTaTOB MOHOTUOPUIHOTO

U TUTUOPUIHOTO CKPEIIMBAHMS

PackpsiBaTh copepkaHue TEPMUHOB

Y ITIOHATHUM: CLIETUICHHOE HACJIEA0BAaHUE
MPU3HAKOB, PEKOMOWHAIIMS T€HOB,
T€HETUYECKUE KaPThl XPOMOCOM,
MOpraHuza.

Ha3piBaTh OCHOBHBIE TTOJIOKEHUSA
XPOMOCOMHOM TEOPUHU
HacienctBeHHoctu T. MopraHa;
PacKpbIBaTh COJIepKaHUe paboThI

T. Moprasa 1o CuernjieHHoMy
HACJIEIOBAHUIO T€HOB U TPUYHHBI
HapyLICHUS CUCIUICHUS MEXK1y T€HaAMU.
3anuchIBaTh CXEMbI CKPEIIUBAHUSA

IIPY CUEIJIEHHOM HACJIEI0BAHUH,
OOBSCHATH MPUUMNHBI PEKOMOMHAITUN
TE€HOB, OINPEAEIISITh YUCIIO TPYII
CUEIJICHUS TEHOB; pElIaTh TEHETHYECKUE
3a/1a4M HA CLEIUIEHHOE HACJIEA0BaHUE
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y Ip0o30(HIIBI HAa TOTOBBIX

MHKpoOmpenapaTrax»

6.5 | 'enernka moma. I'eneTnka mona. XpoMOCOMHOE PackpriBaTh cozepxaHle TEpPMUHOB
Hacnenosanue ONPEAEICHUE MOJIa. AYyTOCOMBI U TIOHSATUI: XpOMOCOMHBIN HaOOP,
MIPU3HAKOB, Y TI0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE | @yTOCOMBI, IIOJIOBBIE XPOMOCOMEI,
CLETUIEHHBIX C 0JIOM Y TETEPOraMETHBIE OPTaHU3MBI. rOMOTaMETHBIN IT0J1, FETEPOraMETHBIN

Hacnenosanue npu3HaKkoB, CIEIJICHHBIX | I1OJI, CLIETUIEHHOE € MIOJIOM HACJIEA0BAaHUE
C TIOJIOM. MMPU3HAKOB.
Jemoncmpayuu: OOBIICHATH ITUTOJIOTHUECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3MA ONIPEICIICHUS
H.. BaBuos. 10JIa Y Pa3JIMYHBbIX OPTaHU3MOB.
Tabauywl u cxemol: «['eHeTHKA TIOTAY, CpaBHUBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEAOBAHUS, HACJIEIOBAHHUS IPU3HAKOB, CLICTIJIEHHBIX
CLEIUIEHHOTO C MOJIOM», «Kapruotunsl Y HE CIEIJICHHBIX C0JIOM. Pemarth
YEJIOBEKa U KUBOTHBIX) TEHETUYECKUE 3a7]a4i HA HACJIEJOBaHUE
CUEIUICHHBIX C TIOJIOM MIPU3HAKOB

6.6 | I3MEHUHBOCTD. HN3menunBOoCTh. BHibI N3MEHUNBOCTH: PackpriBaTh coziepxaHre TEpPMUHOB
Henacnencreennas HEHACJICICTBEHHAs U HACJIC/ICTBCHHASL. Y TIOHSITUWA: U3MEHYNUBOCTD,
U3MEHYUBOCTD Posib cpenbl B HEHACIEACTBEHHOM HACJIEICTBEHHAsl U3MEHYUBOCTb,

U3MEHYUBOCTU. XapaKTEPUCTUKA
MOIM(DUKAITMOHHON U3MEHUYHUBOCTH.
BapuanmonHbI psia M BapualOHHAs
KpuBas. Hopma peakuuu npusHaka.
KosnuecTBEeHHBIE M KAYECTBEHHBIE
NPU3HAKU U UX HOpMa PEAKLIUH.
CaoticTBaMOTU(PUKAITUOHHON
M3MEHYMBOCTH.

HEHACJIEICTBEHHAs! U3BMEHUYHUBOCTb,
MOAM(PUKALIMOHHAS U3MEHYUBOCT,
BapUaLlMOHHBIN PsiJl, BADHAHTA,
BapuallMOHHAs KpHBas, MPU3HAK,
HOpMa peaKlMH, KOJTUYECTBEHHbIE
Y KaYECTBEHHBIE IPU3HAKH.
KnaccudummpoBatb BUIbI
WU3MEHYHUBOCTH U BBISBIISITH UX
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Jemoucmpayuu:

Tabnuywvl u cxemol.: «Bugpl
U3MEHYHUBOCTIY, «MoaudrKaimoHHAs
U3MEHUYUBOCThY.

Jlabopamopnuie u npakmuueckue
paoomoi:

Jlabopatopnas padota Ne 6. «3yuyenue
MOAU(PUKAIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BapUAITMOHHOTO psijia

Y BApUALMOHHOW KPUBOM»

OMOJIOTMYECKHE OCOOCHHOCTH.
ITepeuncnsaTe cBOMCTBA
MOIU(PUKAIMOHHON U3MEHUYUBOCTH

1 OOBSACHSITDH €€ 3HAUCHUE

JUIS1 OPTaHU3MOB.

Pa3znuuaTh KoJIM4eCcTBEHHBIC

Y Ka4eCTBEHHBIC TTPU3HAKH; CTPOUTH
BapUAIIMOHHBINA PsiJl, BAPUAIIMOHHYIO
KPUBYIO, BBIYUCIISITh CPEJIHEE 3HAUCHUE
MIpU3HaKa

6.7

Hacnencrsennas
U3MEHYUBOCTH

HacnencrBennasi, ujay reHOTUIIHYECKAs
M3MEHYHBOCTh. KoMOMHATHBHAS
W3MEHYHUBOCTE. Melo3 U moJIoBOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
U3MEHUYMBOCTU. MyTallMOHHAas
U3MEHYUBOCTb.

Knaccudukanus MmyTanuii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacroTra u npyU4YrHBI MyTallN.
MyTtareHHbie (haKTOPHI.

3aKOH TOMOJIOTUYECKUX PAJIOB

B HACJICJCTBEHHON N3MEHUYMBOCTH
H. . BaBumnoBa. BHesnepHas
HACJICJICTBEHHOCTh M U3MEHUYHBOCTb.
Jemoncmpayuu:

Ilopmpemuwi: I'. ne ®pu3s, H. 1. BaBuios.

Tabauywl u cxemor: «MyTaliOHHAs

PackpriBaTh conepkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAS
U3MEHYUBOCTb, KOMOMHATHBHAS
U3MEHYMBOCTh, MyTallMOHHAS
U3MEHYUBOCTh, MyTaHT, MyTallUH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE;

MOJHUINION AN, aHCYIIIIONANA, MyTarCHbI.

XapaKkTepHu30BaTh HACJIECACTBEHHYO
W3MEHYUBOCTh; (OPMYIIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJICJICTBEHHOM U3MEHUYMBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €ro
3HAYEHHUEJI OMOJIOTHH U CEJICKIIUU.
KinaccuduunpoBats MyTaluu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJUTH
IIPUMEPBI MyTalUH.

OOBSACHITh NPUUYUHBI BOSHUKHOBEHUS
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M3MEHUYHUBOCThY.

Obopydosanue: MUKPOCKOTI,
MUKponpenapar «J[po3oduia» (HopMma,
MyTaru GOPMBI KPBUTEEB B OKpacKa
Tesa); KOMHATHBIE PACTCHHUSI C TIECTPOM
OKPaCKOM JINCTHEB.

Jlabopamopnuie u npakmuueckue
paoomot:

JlaGopartopHas pa6ota Ne 7. « AHamu3
MYTaIi y Ipo30( bl Ha TOTOBBIX
MUKpOIIperapaTax»

MyTaIui, poiib (PaKTOPOB-MyTareHOB.
CpaBHUBaTh BUJBI MYTaIlUi; BBISBIISATH
MPUYUHBI HACJIEICTBEHHON
W3MEHYHUBOCTU, UCTOYHUKHU MYTareHOB
B OKpYKarolieu cpene (KOCBEHHO).
XapakTepu3oBaTh BHESIECPHYIO
HACJICICTBEHHOCTh M N3MEHUNBOCTh

6.8

['eneTrka yesoBeka

I'eneruka yenoseka. Kapuorun
YeJI0BEKa.

OCHOBHBIC METO/IbI T€HETHUKH UCJIOBEKA:
reHeaJornueCcKui, OJIU3HEIOBBIH,
[IMTOI€HETUYECKU I, OMOXMMHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUIA.
CoBpeMeHHOe oIpe/ieSIeHUe FTeHOTUMA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBAHUE, B TOM YHCIIC

¢ nomoiwto I11[P-ananu3a.
HacnencrBenHbie 3a00JI€BaHUS
YyeJIOBEKa: reHHbIe 00JIE3HH, 00JIE3HU

C HaclIeACTBCHHON
MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. ComaTHUECKHE

Y TEHEPATHUBHBIE MYy TallUU.

PackpeiBath conepikaHne TEpPMUHOB

Y TIOHATHUI: KapUOTHI YETIOBEKA,
IIUTOTCHETUYECKUI METOI,
reHeIOrMYeCKU METO 1, POJOCIOBHBIE,
OJIM3HEIIOBBINM METO/, HACIECTBEHHBIC
0ome3Hu: (MOHOTECHHBIE,

C HAaCJIEICTBEHHOMN
PEIPACIONIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TCHETHUECKOE
KOHCYJIbTUPOBaHUE.

[TepeuncnaTb 0COOCHHOCTH H3yYCHHUS
TCHETHKH YeJIOBEKa; IPUBOIUTH
MIPUMEPHI HACIICICTBEHHBIX O0JIC3HEH
YeJI0BEKa, XapaKTePU30BaTh METObI X
po(UIIaKTUKN; 000CHOBBIBATH 3HAYEHUE
MEIMKO-TEHETHYECKOTO
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CrBosioBbie KieTKU. [IpuHIMIBI
3I0pPOBOTO 00pa3a *KU3HU, TUATHOCTUKH,
PO UIAKTUKY U JICUEHUS TeHETUYECKHUX
Oone3neil. Meauko-TeHeTHIeCKoe
KOHCYJIbTUPOBAHUE. 3HAUYCHHUE
MEIMIMHCKON T€HETUKU

B IIPEOTBPAIICHUY U JICUCHUU
reHeTUYECKUX 3a00JIeBaHU YelloBeKa.
Hemoncmpavyuu:

Tabnuywvl u cxemsi: «HacimemoBanue
pesyc-bakropay, «I eHeTuka rpymnmn
KPOBW».

Jlabopamopnvie u npakmuyeckue
paoomol:

[TpakTuueckas padora Ne 2.
«CocTaBieHue U aHau3 POIOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHHUSL.
BEISBISAT M CpaBHUBATH MEXKIY COOOH
JIOMUHAHTHBIE U PEIIECCUBHBIC TPU3HAKH
4eJIoBeKa.

CocTaBnsTh U AHAJIM3UPOBATH
POIOCIIOBHBIE YeJIOBEKa

Htoro yacos no teme

8

Tema 7. Cejiekuusi opranus

MOB, OCHOBBI

OHMOTEXHOJIOTUH

7.1

Cenekuus Kak Hayka
U IpoLecc

1

Cenexius Kak HayKa u Iporiecc.
3apoKICHUE CEIEKIMN U JOMECTUKAIIUA.
Yuenue H. U. BaBunosa o neHrpax
MHOT'000pa3us ¥ IPOUCXOXKICHHUS
KYJIbTYPHBIX PACTCHUH.

LleHTpbI TPOUCXOKACHUS TOMAITHUX
JKUBOTHBIX.

Coprt, mopoja, mramm.

PackpeiBaTth comepxanue TEPMUHOB
Y TIOHSTHUM: CEJIEKLUsA, COPT, IOPOJa,
IITaMM, JIOMECTUKAIUS,

WJIA OJIOMAIlIHUBAHUE, LIEHTPHI
MHOT'000pa3us U IPOUCXOKICHUS
KYJIbTYPHBIX PAaCTEHUH

1 KUBOTHBIX, THOPUAM3AIINS,
UCKYCCTBEHHBIN OTOOP.
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Jemoucmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauywvt u cxemol: kapTa «LleHTpBI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYpPHBIXpacTeHU», «[loponasl
JOMaIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHUI.
Obopyodosanue.: MyJsIKH TII0/I0B

¥ KOPHEIUTOA0B AUKUX (HOpM U
KYJbTYPHBIX COPTOB PacTEHUI;
repOapuit «CenbCKOX035HCTBCHHBIS
pacTeHus»

HasbiBaTh 1 cCpaBHMBATh OCHOBHBIC
ATaIbl Pa3BUTHUSI CEJICKIUH.

N3narate yuenne H. 1. BaBunosa

O IIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHUit; pa3auvaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIOJIOKECHHE
C 0Yaramu BO3HUKHOBEHUS IPEBHEUIITUX
[IUBUJIN3AIINN.

CpaBHUBaTh cOpTa KYJIbTYPHBIX
pacTeHui, MOPOIbI JOMAITHUX
YKUBOTHBIX U UX JTUKHUX IIPEIKOB.
OueHuBaTh POJIb CEICKIINU

B 00€CIIEUCHHUH ITPOI0BOJILCTBEHHOM
0e30I1aCHOCTH YEJI0BEYESCTBA

7.2

MeTtoabl U
JNOCTHKEHHUS
CEJIEKIIMHU PACTEHUN
Y JKMBOTHBIX

CoBpeMEHHBIE METOBI CEJIEKIUU.
MaccoBblif 1 UHAUBUYaIbHBIN OTOOPHI
B CEJICKLIUY PACTCHUM U JKMBOTHBIX.
OneHnka 3kcTepbepa.
biM3KOpOACTBEHHOE CKPEIIUBAHUE —
UHOpuAMHT. Yucras TuHUS.
CkpelrBaHue YUCTHIX JTUHUH.
I'ereposuc, uiu rubpuHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtaaneHHas
ruOpuaAn3aLys U eeyCrexu.

HckycCTBEHHBIM MyTareHes3 U IOoJy4eHne

IIOJIUIIIIONO0B. I[OCTI/DKeHI/Iﬂ CCIICKIINH

PackpbiBaTh copepkaHue TEPMUHOB

Y TIOHSATUI: HICKYCCTBEHHBIN 0TOOD,
MaccoOBbIi 0TOOP, UHAUBUAYATbHBIN
0TOOp, IKCTEPBEP, OJIN3KOPOJICTBEHHOE
CKpELIMBaHUE, YUCTAsl JINHUS, TE€TEPO3UC
HEPOJICTBEHHOE CKpPEUIMBaHUE,
UCKYCCTBEHHBIN MyTareHes,
nonuruiouasl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro

Y UHJIMBU]TyaJIbHOTO), BUJIBI
rubpuau3anuu (0JIM3KOPOACTBEHHOM

Y OTJAJIEHHOM), ClIOCOOBI MOITy4YEHUs
MOJIUTUIOUIOB.

9
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pacTeHUM, )KUBOTHBIX
UMHUKpPOOPTaHU3MOB.
Jemoncmpavyuu:

llopmpemuwi: . B. Muuypumn,

I'. 1. Kapnieuenko, M. ®. liBaHOB.
Tabauyvt u cxemwvl: «OTHaNCHHAS
rubpuan3anus», «PaboTel akajgeMuka
M. @. UBaHoBay, «Ilomunmoungusy.
Obopyodosanue: MyJISKU TUIOJ0B U
KOPHEIUIO0B AUKUX (GOpM U
KYJBTYPHBIX COPTOB PACTEHUM.
Jlabopamophule u npakmuuecxkue
paoomowi:

Dkckypcusa «OCHOBHBIE METOJIBI U
JNOCTUKEHUSA CEJIEKIUN PACTCHHUI U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIIUIO,
IUIEMEHHYIO pepMmy,
COPTOUCTIBITATENIbHBIN Y4aCTOK

WM TETUTMYHOE XO03MCTBO)

[IpuBOANTE PUMEPHI TOCTHKEHUN
CEJIEKIIMM PACTEHHI U )KUBOTHBIX

7.3

buorexnonorusa
KaK OTpaciib
MIPOU3BOJICTBA

buorexnosorus KaK oTpacib
MPOM3BOJICTBA. [ €HHAsI MHKEHEPHUS.
Oramnbl co3nanus pekomOuHantHon JJHK
U TPAHCT€HHBIX OopraHu3MoB. KiieTouHas
uHxeHepud. KinerouHble KyJbTYypBhl.
MUKpPOKIOHATBHOE Pa3MHOKEHUE
pacrennii. Knonuposanue
BBICOKOIIPOYKTUBHBIX

PackpbiBaTh cofep)kaHre TEPMUHOB

Y TIOHATHUI: OMOTEXHOJIOT s, KIIETOYHas
WHKEHEPHs1, TEHHASHHKEHEPUS,
KJIOHUPOBAHHE, TPAHCTCHHbIE
opranusmbl, MO (reHeTudecku
MOAU(PUIMPOBAHHBIE OPraHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaCiIb IIPOU3BOJICTBA, OCHOBHBIE
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CENIbCKOXO03SIICTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKHE U ATUUECKUE TPOOTIEMBI.
I'MO — renetnuecku
MOAU(HUITUPOBAHHBIE OPTAHU3MBI.
Jlemoncmpayuu:

Tabnuywl u cxemotr: «OOBEKTHI
omoTexHoJorun», «Kinerounsre
KYJBTYPbI U KIIOHUPOBAHUEY,
«KoHcTpyupoBaHuen MepeHoC reHoB,
XPOMOCOM

JOCTIKEHUSI OMOTEXHOJIOTUY B 00J1aCcTH
MPOMBITIUICHHOCTH, CEITBCKOTO X031iCTBA
U MEUIUHBI.

[lepeuncnarh U XapakTepU30BaTh
OCHOBHBIEMETO/IBI M JIOCTHIKCHUS
OMOUH)KECHEPHH.

OOcCyX1aTh IKOJOTUYECKUE

U ITUYECKUE aCIEKThl HEKOTOPBIX
WCCJICJIOBAaHMA B 00JIACTH
OMOTEXHOJIOTUH (KJIOHUPOBAHUS,
HCKYCCTBEHHOTO OTUIOJIOTBOPEHUS,
HaIpPaBJIEHHOTO N3MEHEHUS TeHOMA

U CO3JIaHUs TPAHCTCHHBIX OPTaHMU3MOB)

HToro yacos 1o teme 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB 110 ITPOTPAMME
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11 KJIACC
HaumenoBanue
No KomuuaectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3aesnoB U TEM [IporpamMmmHoe coziepkanue
/n 4acoB oOyyJaronuxcs

y4eOHOro rpeamera

Tema 1. DBoIOLIHOHHASA OHOJIOTUA

1.1

IBOIIOIUS U METOJIBI
ee N3y4eHUs

1

[Ipeanochuiku BOSHUKHOBEHUS
SBOJIIOIIMOHHOM TEOPUU. DBOJIFOIMOHHAS
TEOPHS U €€ MECTO B OUOJIOTHH.
Brnusinue 3BOIOIIMOHHON TEOPUH

Ha pa3BUTHE OMOJIOTUU U APYTUXHAYK.
CBuneTenbCcTBa YBOIIOLUH.
[TasieoHTONIOTHYECKHE:
MOCJIEIOBATEILHOCTD MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTUYECKOU JIETOIUCH,
nepexoiHpIe (POPMBEI.
buoreorpaduueckue: cxoacTBo

U paznuuue (ayH udaop MaTEpUKOB
U OCTPOBOB. DMOPHOJIOTHICCKHE:
CXOJICTBaU Pa3IN4Msi IMOPUOHOB Pa3HBIX
BHUJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMHYECKHUE:
TOMOJIOTHYHbBIC, aHAJIOTUIHBIE,
PyAUMEHTApHBIE OPTaHbl, ATABU3MBI.
MonekyisipHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackppIBaTh coepxkaHue TEPMUHOB
Y TIOHSTHI: SBOJIIOIUS, IEPEXOTHBIC
dbopMbl, GUITOTEHETUICCKUE PSIIBI,
BUJIBI-DHIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apOIBIIIEBOTO CXOJICTBA,
OMOreHeTUUECKHUI 3aKOH,
TOMOJIOTUYHBIC U aHAIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIE OPTaHBbI,
aTaBU3MBI.

[TepeuncriaTh OCHOBHBIC ATAIBI PA3BUTHS
ABOJIIOIIMOHHOM TEOPHHU.
XapaKTepu30BaTh CBUJICTEIILCTBA
ABOJIIOIMH: TIaJICOHTOJIOTHICCKHE,
ouoreorpaduyeckue,
AMOPHOJIOTUIECKUE, CPABHUTEIILHO-
aHATOMUYECKHUE, MOJICKYJISIPHO-
OMOXUMHUYECKHE.

[TpuBOANTE TIPUMEPHI TIEPEXOTHBIX
dbopM opraHu3MoB, (PUITOTEHETHUECKUX
PAIOB.

[IpuBoUTH HOPMYJIMPOBKH 3aKOHOB
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METAa0OINYECKUX MYTEeH y BCEX JKUBBIX
OpPraHU3MOB.

Jemoncmpayuu:

Llopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekkens, ®. Mromep.
Tabauywl u cxemol: «Pa3Butne
OpPraHUYeCcKOTO MHUpa Ha 3eMJiey,
penbedHbIe TAOTUIBI «3apOIbIIIN
MO3BOHOYHBIX JKUBOTHBIX),
«ApXEOnTEPUKCY.

Obopyodosanue: dbuoreorpaduyeckas
KapTa MUPa; KOJUIEKIUs «DPopMbl
COXPAHHOCTH UCKOTIAEMbIX KUBOTHBIX
Y PaCTEHUID»; BIIAKHbBIE MPENapaThl
«Pa3Butue Hacekomoroy, «Pa3sutue
JISITY LKD)

OMOreHETUYECKOTO U 3apOJbIIIICBOIO
CXO0ACTBAa

1.2

Hcropus passurus
MPEJCTABICHUIN
00 DBOJIIOLIUHA

OBomonnonHasa teopus Y. /lapBuHa.
[IpennochlIku BO3HUKHOBEHUS
JapBUHU3MA. [[BHKYIIINE CUTTBI
ABOJIIOIIMHU BUJIOB 110 [lapBUHY
(M30BITOYHOE PA3MHOKEHUE

IIpU OTPaHUICHHOCTH PECYPCOB,
HeolpeieIeHHass U3MEHYUBOCTb,
O6opb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CunTeTHYecKast TEOpHS SBOIOINN

PackpbiBaTh cosiep:kaHue TEPMUHOB

Y TIOHSATHUH: CHCTEMAaTHUKA, €CTECTBCHHBIMN
U UCKYCCTBEHHBIN 0TOOD.
XapaKTepu3oBaTb OCHOBHbBIE
SBOJIIOIMOHHBIC HACH, KOHIICTIIINHU

U TEOpUHU; CPAaBHUBATDH B3TJISIIbIHA BU/
u 3Bomonuio K. JIunnes, JK.b. Jlamapka,
Y. {apBuHa.

OuenuBath Bkia JInHHES B pa3BUTHE
CHUCTEMATUKH U OOBSICHSATH IMPHUHIIUATIBI
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(CTD) u ee OCHOBHBICTIOIOKECHHUSI.
Jemoncmpavyuu:

Ilopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauyvt u cxemol: «llomymnsumy,
«Kapra-cxema mapiipyTa myTeIIeCTBUS
Y. HapBunay, «@opMbl 60pHOBI

3a CyILECTBOBaHUE», « ECTECTBEHHBIN
oT60p», « MHOrOOOpa3ue COpTOB
pactenmity, «K MHOrooOpasue mopo;y
YKUBOTHBIX)

OMHAPHON HOMEHKJIATYPBI.
XapakTepu3oBaTh COJAEPKAHUE

Y 3HAYE€HHE IBOJIFOIIMOHHON KOHUEIIUN
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE

U COLMAIbHO-3KOHOMUYECKUE
PEANOCHUIKM BOBHUKHOBEHUS
3BOTIOIIMOHHON Teopuu Y. JlapBuHa.
PackpbIBaTh coaepkaHue 3BOJTIOLMOHHON
teopunY. JlapBuHa; CpaBHUBATH
HEONPEJEICHHYIO U OIPEACIIEHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, (hOPMBI OOPHOBI
3a CyIIECTBOBAHHUE.

OnuceIBaTh NOJI0KEHUS CHHTETUYECKON
teopuu 3Bosonun (CTI) u 0OBIICHATH
ee 3HaueHHE JUISIOMOJIOTHH

1.3

Bun: kpurepuu u
CTPYKTYpa.
[Tomynsanuysa kak Kak
JJIEMEHTapHAast
€IUHULA BHUJIA

Muxkpossosrorus. [Tomynsmmst kak
SAMHUIIABU/IA ¥ DBOJIOIIHH.
Hemoncmpavyuu:

Tabnuywvl u cxemvi: «Ilomynsmmy,
«MyTanuoHHas U3SMEHUYUBOCTD.
Obopydosanue: MUKPOCKOTI,
MUKponpenapar «/Ipo3oduna» (Hopma,
MyTar (GOPMBIKPBLUTEEB H OKPACKH
Tena), Mojenb-anmukanus «llepekpect
XPOMOCOM.

PackppIBaTh comepxkaHue TEPMUHOB

Y TIOHSATHH: MUKPOIBOJIIOIHS, BU/I,
KpUTEPHUH BUA, apeaJl, TOMYJISIINS,
reHoOoH I, MyTaIluu, KOMOUHAITUN
TCHOB.

XapakTepru30BaTh BHJI KaK OCHOBHYIO
CHUCTEMATHYCCKYIO CIHHUITY

Y TICJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Boeiienars kputepuu Buaa
(Mopdonoruyeckuid, GU3NOIOTUUECKUM,
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Jlabopamopnuie u npakmuueckue
paoomowi:

JlaGoparophas padbora Ne 1. «CpaBHeHue
BUJIOB 10 MOP(POJIOTHUECKOMY
KPUTEPUIO»

OMOXMMUYECKHI, TEHETUYECKUI,
IKOJIOTMYECKUM, reorpaduuecKuii)

Y IPUMEHSITh KPUTEPUU JJIs1 ONTMCAHUS
KOHKPETHBIX BUOB.
XapaKkTepu30BaTh MOIYJISLHUIO KaK
CTPYKTYPHYIOCITUHUILY BHJIA U
SBOJIIOLIUU.

OnuceIBaTh NOMYJISIIUAIO IO OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa

1.4 | JIBmKyIIme CUITBI JIBvoxymue cuibl ((hakTophl)3BOMOIMK | PackpwiBaTh coqepikanre TEPMUHOB
(3memeHTapHbIe BUJIOB B Ipupoie. MyTarimoHHbIN Y TIOHSITHI: KOMOMHATUBHAS
(haKTOPBI) SBOTIONINAN npolecc 1 KOMOMHATHUBHAS W3MEHYUBOCTb, MYTAIIMU, MyTallMOHHBIN
W3MEHUYUBOCTD. [ oMy IAIIMOHHBIC BOJTHBI | IIPOLIECC, MOIYJIALIMOHHBIE BOJIHBI,
U apeiid renos. V3omsinys U Murpamusi. | Apei( reHoB, U301, MUTPALUH.
Jemoncmpavyuu: XapakTepu3oBaTh dJIEMEHTapPHbIC
Tabauysl u cxemol: «JIBUKYILIUE CUITBI (aKkTOpBI FIBOTIOLUN: MyTallMOHHBIN
DBOJIOLIUN npoiiecc, KOMOMHATUBHAS
U3MEHYUBOCTD, MOMYJISILIMOHHBIC BOJIHBI,
npeiid reHoB, U30JIALIMS, MUTPAIUSL.
YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEX]TY
MEXaHHU3MOM U Pe3yJIbTaTOM JIEUCTBUS
JBIDKYIIUX CUJT (9JIEMEHTapHBIX
(baKkTOpOB) IBOJOIIUU
1.5 | EcrecTBennsiit 0TOOp EcrectBennsIit 0TOOp — Hanpapistomuil | PackpeiBath copepkaHue TEPMUHOB

U ero GopMbl

(hakTOp BOIIOIIHH.
DopMBbI €CTeCTBEHHOTOOTOOPA.

Y TIOHSITUI: €CTECTBEHHBIN 0TOOD,
O0opr0a 3a CyIecTBOBAHHE.
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Jemoncmpayuu:
Tabnuywl u cxemot: « ECTECTBEHHBIN
oT60p», «boprba 3a CyiecTBOBaHUE)

OnuchIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOODA.
XapakTepu3oBatb GOpPMBI €CTECTBEHHOTO
otOopa (ABMXYIIUH, CTAOMIM3UPYIOIIHA,
JTU3PYNTUBHBIN) U CPAaBHUBATH UX MEXKIY
co0oil.

XapaxkTepu3oBaTb 60pb0y

3a CyIIECTBOBAaHUE U CPABHUBATH €€
BUJIBI (MEXKBUIOBAs, BHYTPUBHUI0BAS,
6opbOa ¢ HeOIaronpUsITHEIMU
(dakTOpaMu BHELITHEW Cpebl)

1.6

PesynbTaTh
DBOJTOIUH:
MPUCIIOCOOTIEHHOCTh
OpPraHHU3MOB U
BUJI000pa30BaHUE

[TpucnocobaeHHOCTh OPraHu3MOB
KaK pe3yJibTat 3BoIIoIUU. [Tpumepsr
MPUCIIOCOOJICHUI Y OPraHU3MOB.
ApomMopd03bl ¥ UIUOAANITALINH.
Buau Bumoobpa3oBanue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BUI000pa3oBaHus: reorpaduueckoe,
AKOJIOTMYECKOE.

Jemoncmpayuu:

Tabnuywvl u cxemvi:
«Iprcnoco6IeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe B11000pa3oBaHKe,
«IKOJOTUYECKOE BUO00PA30BAHUEY.
Obopyoosanue:

kosutekius «[Ipumepsl 3 THBIX
MPUCIIOCOOJICHUM Y )KUBOTHBIX),

PackppIBath comepxaHue TEPMUHOB

U TIOHSITHI: IPUCTIOCOOJIEHHOCTD,
MTOKPOBUTEIILCTBECHHAS U
IpeIoCTEperaroIas OKpacka,
MacKHUpOBKa, BU000pa30BaHUE.
OnuceiBaTh MEXaHN3M BOZHUKHOBEHUS
PUCTIOCOOJICHUIA Y OPTaHU3MOB.
BoiaBisTh 110 M300paKeHUsIM, Ha KUBBIX
1 GUKCUPOBAHHBIX MpernapaTax MpuMepsbl
IPUCTIOCOOJICHHOCTH PaCTEHUN

U JKMBOTHBIX K YCJIOBHSIMCPEIbI
oOuTaHus, TOKa3bIBATh OTHOCUTEIHHYIO
11e71ec000pa3HOCTh MPUCTIOCOOICHUH.
XapakTepru3oBaTh CIIOCOObI

¥ MEXaHU3MBI BUI000pa30BaHUS;
OTHCHIBATh U CPABHUBATH OCHOBHBIC
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KOJUICKITUSI HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPAcKH; HA0OP IJI0/I0B

U CEeMsH.

Jlabopamopnvie u npakmuueckue
paoomowi:

Jlaboparopnas padota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma U ee
OTHOCHUTEJILHOTO XapaKTepa

(hOpMBI IKOJIOTHIECKOTO
1 reorpaduieckoroBru1000pa3oBaHUs

1.7

Hanpasnenus n nytu
MaKpO3BOIOLUN

MakposBontonus.

DopMbI IBOITIONHH: (DUTIETHYECKAS,
JTUBEPTCHTHAS, KOHBEPTeHTHAS,
napayenbHas. HeoOpatumocTsb
sBosronuu. [Iporcxoxnenue

OT HECIICIIMATN3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupytoias creruaniu3ams.
AJnanTuBHAs paguanus.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBeplioB.
Tabauysl u cxemot: «KApoMopdo3bD»,
«Manoaganramuny, «O01ast
JieTeHEepaIHsD».

Obopyodosanue.: moneiib « OCHOBHBIC
HaIpaBJICHUS SBOJIOLUNY»; 00beMHas
Moelb «CTpoeHre TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)

PackppiBaTh conepxaHue TEPMUHOB

Y TIOHSITUI :MaKPO3BOJIIOIHS, (DUITOTCHES,
OMOJIOTMYECKUM MPOTPECC U perpecc,
apomopdo3, uaroamanrarus, oomas
JereHepaIys, aJarnTUBHas paualiys.
XapakTepru3oBaTh (HOPMBI IBOJTIOIIHH.
BoisBisats apomopho3sl

U UIMO0AAN TN yPACTEHUN

Y YKUBOTHBIX.

CpaBHUBaTh OMOJOTMUYECKHN IIporpecc
1 OMOJIOTHYECKUM perpecc, apoMopdo3,
UM0aanTallui0 U 0OIIYI0
JIeTeHEepaIyio.

BrISABIATE B3aUMOCBSI3H MEKIY MY TSIMH
Y HaIIPaBIICHUSMU JBOJIIOIINHI

Yy PacCTE€HUN U KUBOTHBIX

HToro uacoB o teme
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Tema 2. Bo3HUKHOBeHUE ¥ Pa3BUTHE KU3HU HA 3eMiie

2.1 | Ucropus xu3Hn

Ha 3eMJIe 1 METO/IbI
€€ U3y4EHUsI.
I'unotessl
MPOUCXOKICHUS
’KM3HHM Ha 3emMiie

2

JloHay4dHble MPEACTABICHUS

0 3apOXKJeHUU XU3HU. HayuHbie
TUNOTE35bI BOBHUKHOBEHUS KU3HU

Ha 3emJie: aOMoreHe3 UaHCIepMHs.
XUMHYECKasi SBOIIOIIMS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX
BEIIIECTB U3HEOPTaHNYECKUX.
DKCNEPUMEHTAIBLHOE OATBEPIKICHUE
XUMHUYECKOM DBOJIFOIHH.

HauanpHbIe 3Tanbl OMOJIOTrHYECKOM
sposironinu. I'unoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BOBHUKHOBEHUE MPOTOKJIETKH.
[TepBbIie KJIETKH U UX IBOJIOIHA.
DopMHUPOBAHUE OCHOBHBIX TPy
YKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

Ilopmpempul:

®. Penwn, JI. Ilactep, C. Muuiep,

A. W. Onapum, I'. FOpu.

Tabnuywl u cxemvt: «BO3HHKHOBEHHUE
CoJHEYHOM CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MUPaY,
«PacTutenpHas kieTka», « KuBoTHast
Kietkay, «[Ipokapuoruueckas
KJICTKa)

PackprbiBath conepkaHue TEPMUHOB

Y TTOHSATHI : KpeaIIMOHU3M, aOMOTeHE3,
BUTAJIN3M, TTAHCTIEPMHUSI, OMOTI033,
KOalepBaThl, MPOOMOHTHI, CHMOUOTEHE3.
XapakTepu30BaTh METOAbI U3YyUCHUS
UCTOPUYECKOTO MPOULIOr0 3€MIIH.
[lepeuncnsaTh OCHOBHBIE TaIbI
XUMUYECKON HOMOJIOTHYECKON
ABOJTIOIUU.

N3narats conepxkaHue rurnoTe3 U TEOpUit
BO3HUKHOBEHHUS KU3HU Ha 3eMJie
(KpeallnoHHU3Ma, CaMOIIPOU3BOJIIBHOTO
3apOXkKJaeHuUs (CTIOHTAHHOTO),
nancrnepmuu, runore3sl PHK-mupa).
OnucsiBaTh 3kcniepumenTsl C. Musiepa
u I'. IOpu no nomy4eHuro OpraHuyeCcKux
BEILIECTB U3 HEOPTraHUYECKUX ITYyTEM
a0MOTeHHOT0 CUHTE3a
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2.2

OCHOBHBIE ATaITbI
SBOJIIOIIAHA
OpraHUYECKOT0 MUpPa
Ha 3eMJie, pa3BUTHE
’KU3HHU T10 dpaM U
nepuoiam

PazBuTue xxu3Hu Ha 3emMIiie 1o 3pam

u nepuogam. Katapxei. Apxeiickas

Y IIpoTepo3oiickas 3psbl. [laneo3orickas
9pa M €€ TIEPHOJIbl: KEMOPHICKHM,
OpPJIOBUKCKHUH, CUITYpUUCKUU,
JIEBOHCKH M, KAMEHHOYTOJIbHBIH,
NIEPMCKHH.

Me3so30iicKas 3pa U ee NepUoabI:
TPUACOBBIN, IOPCKUM, METIOBOM.
Kaitno3oiickas 3pa v €€ eproibl:
M1aJICOr€HOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIM.

XapakTepucTUKa KJIMMara

Y T€0JIOTUYECKUX ITpoeccoB. OCHOBHBIE
ATallbl YBOJIOLUH PACTUTEIBHOTO U
KUBOTHOTO MuUpa. ApoMopho3bl

y pacTeHui u )KUBOTHBIX. [losiBNIEeHuE,
pacuBET U BBIMUPAHUE TPYHI 5KUBBIX
OpraHu3MOB.

Jemoncmpavwuu:

Tabnuywl u cxemsi: «Pa3BuTne
OPraHUYeCKOTO MUPaY,
TCOXpPOHOJIOTHYECKAs TaOIHIIa;
KoJu1eKIus: «DOopMbI COXpaHHOCTH
MCKOIMAEMBbIX )KUBOTHBIX U PACTEHUID.
Jlabopamophule u npakmuyeckue
paoomol:

PackpsiBaTh conepxanue TEPMUHOB
Y TIOHSATUH: 30H, 3pa, IEPUOJ,
apoMop(}o3bl, HIHOATATITAITNH.
3HaTh MOCIEA0BATEIbHOCTh S0HOB:
KaTapxeu, apxeu, IpoTepo30H,
dbaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKAs, MAJIE030MCKas,
M€3030MCKasl, KaltHO30MCKasl; IEPUOJIOB:
KeMOPUNCKHI, OPIOBUKCKHUIA,
CHIYPHUMCKHWM, J€BOHCKU,
KAMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUIA, MEJIIOBOM,
11aJICOTCHOBBLINM U HEOT'€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHbBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa
I10 3paM U IEPUOJAM I'€OJIOTUUECKOU
VCTOPUH; ITAIbl PA3BUTUS
PaCTUTENBHOTO U 5KUBOTHOT'O MUA.
Boinenuts riaBubie apoMopdo3b
pacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MeX]1y cO00i
IIPECTABUTEIIEN CUCTEMATUUECKUX
TPYNI OPraHU3MOB, BBISBIISITh YEPTHI
YCIIOKHEHUS U IPUCTIOCOOJIEHHOCTH
K YCJIOBUSIM KU3HU
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[TpakTuueckas padora Ne 1. «M3yuenue
MCKOIIA€MbIX OCTAaTKOB PaCTECHUMN

Y JKUBOTHBIX B KOJUICKIIUSAX).
DKCKypCHUs «IBOJIIOLHUA
OpPraHUYeCKOT0 MUpPA Ha 3eMJIIEe»

(B €CTeCTBEHHO-HAY4YHbIN
WIMKPACBEIUCCKUN MYy3€il)

2.3 | CoBpeMeHHas CucreMa OpraHu4ecKoro Mupa Kak PackpbiBath cojiepxaHue TEPMUHOB
cucrema oTpaxkeHue 3BotoIuU. OCHOBHBIE Y TIOHSTUI: CHCTEMAaTUKa, UCKYCCTBEHHAs
OpraHU4eCcKOro Mupa CUCTEMATHUYECKUE TPYIIbl OPraHU3MOB. | U €CTECTBEHHAS KIacCU(pUKAIIHS,

Jemoncmpavyuu: OuHapHasi HOMEHKJIaTypa, MPUHIIUIT
Tabauywvt u cxemol: «CoBpeMeHHast VEPAPXUYHOCTH.
CHUCTEMa OPraHUYECKOT0 MHUPA» XapakTepu30BaTh COBPEMEHHYIO
CHUCTEMY OPTaHMYECKOr0 MHUpa
2.4 | DBosoIMs YeI0BEKa DBOJIIOIUSA YeJI0OBeKa. AHTPOIMOIOTHS PackpriBath cojiepkaHue TEPMUHOB

(aHTpOTIOTEHE3)

Kak Hayka. Pa3Burue npeacraBieHuit
O MPOUCXOKJICHUU YeT0BeKa. MeToIbl
U3y4deHHUs aHTpornorene3a. CxoacTaa
Y Pa3JIN4Msl YEJIOBEKA U )KUBOTHBIX.

CucremaTnyeckoe Moja0KeHHE YeJIOBEKa.

Jemoncmpavwuu:

Ilopmpemuwi: Y. JlapBuH.
Tabauywl u cxemol: «CpaBHEHHE
AHATOMHUYECKUX YEPT CTPOECHUS
YeJIOBEKA M YeTIOBEKOOOPa3HBIX
00€3bsIH».

Obopyodosanue: CIETIKI

Y IIOHATHN: AaHTPOIIOJIOT U,
AHTPOIIOTE€HE3, YEIOBEK PA3yMHBIN
(Homo sapiens), npsiMOX0XIeHUE,
BTOpas CUTHAJIbHAsI CHCTEMA.
[lepeuncnsaTh 3a1a4un aHTPOIIOIOTHH,
JTAIIBICTAHOBIICHUS U Pa3BUTHSA
IIPEACTABICHUN O IMTPOUCXOKICHUH
YeJI0OBEKA.

N3naratb OCHOBHBIE IOJIOKEHUSA
teopun Y. /lapBuHA, KPUTHYECKU
OLIEHMBATh HEHAYUYHYIOMH(OpMAaIUIO
O IIPOUCXOKJICHNN YEJIOBEKA.
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WINN300paXKEHUsI KAMEHHBIX Oy IUIA
NepBOOBITHOTO YETIOBEKA: KAMHU-
qorepsl, pyouna, ckpebdiia

3HaTh CUCTEMATUYECKOE MOJI0KEHUE
Bus1a Homo sapiens, nepeuucisith ero
MOP(]OJIOTr0-aHATOMUYECKHUE TPU3HAKH
pa3HOro ypoBHs (THUI, KJIACC, OTPSIA

u Jp.).

VYcraHaBIuBaTh Y€PTHI CXOJICTBA U
pa3IMYUIYEsIOBEKA U AKUBOTHBIX.
OOBSCHSTH U OIICHUBAThH 3HAUCHHE
HAYYHBIX 3HAHUN O MPOUCXOKICHUU
YyeJI0BeKa JJIsl IOHUMAaHHSI MeCTa U POJIH
YyeJjoBeKa B MPUPOC

2.5

JIBMOKYIIIME CHITBI

(paxTopsr)
aHTPOIIOTeHE3a

JBrxyine cuibl ((hakTophl)
anTponorenesa. Hacnencrsennas
U3MEHYMBOCTH M €CTECTBEHHBIN 0TOOP.
OO61iecTBEeHHBIN 00pa3 )KU3HHU,
U3rOTOBJIEHUE OPYIUl TpyAa,
MBIILLIEHUE, PEYb.

Jemoncmpayuu:

Tabauywl u cxemovr: «CpaBHEHUE
aHATOMUYECKHUX UYePT CTPOCHHUS YeIOBEKa
U 4eJI0BEKOOOpa3HbIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJICOHTOJIOTHYECKUX
HAXOJI0K MPEIKOBCOBPEMEHHOTO
YEJIOBEKay.

Obopyodosanue: MyIsHKU
«IIpoucxoxaeHue yenoBeka
(MaJICOHTOIOTUYECKUE HAXOIKH )»

PackppIBaTh cojpiep:kaHne TEPMUHOB
Y TIOHSATHUH: (PaKTOPBI aHTPOIIOTEHE3a,
TPYIIIOBOE COTPYIHUYECTBO, PEYb,
OpyAHTHAsS TESITEIbHOCTD,
noJuMophu3m.

XapakTepru30BaTh IBIKYIITUE CUITBI
(dakTOphI) aHTpOIIOTEHE3a:!
OMOJOTHYECKHE U COLIHAJIbHEIC,
CpaBHMBATh UX MEXKIY COOOMH
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2.6 | OcHOBHBIC CTAIUU OCHOBHBIE CTaJIMU U BETBU 3BOJIOLINHU PackpreiBath conepkaHue TEPMUHOB
ABOJIIOLIMM YEJIOBEKA YyeJI0BEeKa: aBCTpajIonuTeku, YenoBek Y TIOHSITUI: aBCTPAJIONUTEK, YEITOBEK

yMebId, YenoBek NpsSMOXOISIINM, YMEJIbIHN, YETTOBEK MPSAMOXOAIINM,
Yenosek HeanaepTanbCckui, YenoBek HeaHJeprajiel, KpOMaHbOHELL,
Pa3yMHbIM COBPEMEHHOTO THUIIA. HEOJIMTUYECKAs] PEBOJIIOIHS,
Haxonku nckonaeMbix OCTaHKOB, nepBOOBITHOE UCKYCCTBO.
BpEMsI CyIIECTBOBaHUS, 001aCTh XapakTepu3oBaTh U CPABHUBATH MEKITY
pacrpocTpaHeHusi, 00beM I'0JIOBHOTO co00l OCHOBHBIE CTANH IBOJIIOIINH
Mo3ra, 00pa3 >KU3HU, OPYIUSL. YEJIOBEKA: XPOHOJIOTUYECKUI BO3PACT,
Jemoncmpayuu: apeaJs pacnpocTpaHeHus, 00beM
Tabauyvt u cxemvl: «OCHOBHBIE MeCTa TOJIOBHOTO MO3ra, 00pa3 >KU3HU
NaJIEOHTOJIOTMYECKUX HAXOJIOK MIPEAKOB | U OPYIus Tpyda
COBPEMEHHOTO YEJIOBEKA,
«JlpeBHenme moam», «/pesane
monn», «[lepBble COBpEMEHHBIE JTIOAN.
OO0opyI0BaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OIOCTHI
aBCTPAJIONUTEKA, MTUTEKAHTPOIIA,
HEeaHJIePTaJIblla, KPOMAaHbOHIIA); CICTKU
WK U300pakKeHUs] KAMEHHBIX OpY U
NEePBOOBITHOTO YEJIOBEKA: KAMHHU-
qormepsl, pyousa, ckpeda

2.7 | YenoBeueckue pachl UYenoseueckue packl. OCHOBHbBIE PackpsiBaTh cosiep:kaHue TEPMUHOB

U IPUPOHBIC
ajanTaly YeloBeKa

OO0JIBbIIIKME pachl: €BPOIICOUIHAS
(eBpasmiickasi), HErpo-aBCTPATIOUIHAS
(3KBaTOpHUAbHAS ), MOHTOJIOUIHAS
(a3uarcko-amMepuKaHcKas).

Y TIOHSATHI: pachl, pacoreHes, Coluai-
JTApBUHU3M, PACU3M, METHUCAIIHSL.
XapakTepus3oBaTh U CPaBHUBATH
IpeICTaBUTENIEHYEI0BEUYECKUX pac,

67



®denepanpHas padouas nporpamma | bruonorus. 10—11 knaccer (0a30BbIi YPOBEHB)

YepThl MpUCIIOCOOTICHHOCTH
MPEJICTABUTEIICH YETIOBEUECKUXPAC

K YCJIOBHUSIM CyIlleCTBOBaHuUsI. EMMHCTBO
yenoBeyeckux pac. Kpuruka
COLMAJIBHOTO JIAPBUHMU3MA U pacu3ma.
Jemoncmpayuu:

Tabnuywl u cxemvt: «YenoBeueckue
pacbD»

PACKpBIBATh MIPUYUHBI U MEXAHU3MBbI
pacoreHnesa, nepeyrciasiTb 1 TPUBOJIUTh
IPUMEPHI IPUCITIOCOOTICHHOCTH YeJIOBEKa
K YCJIOBUSIM CpE€JIbl, TPUMEPHI
MIPUCIIOCOOUTEILHOTO3HAYEHHU ST PACOBBIX
IIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO BU1a Homo
sapiens, HAQy4YHYI HECOCTOSTEIbHOCTh
PACOBBIX TE€OPHM, UACH COLMAIBHOTO
JapBUHU3MA U pacusma

HTtoro uacos 1mo teme

9

Tema 3. Oprann3Mbl U OKpyKal0IIas cpeaa

3.1 | DkoJsorusi Kak Hayka 1 DKoJIOrus Kak HayKa. 3aiaunu pa3zensl | PackpbeiBaTh coliepKaHUe TEPMHUHOB
9KOJIOTHUHU. Y TIOHSITUI: SKOJIOT U, TTOJIEBbIE
MeTobl 9KOJIOTHYECKHUX UCCIIETOBAHUMN. | HAOJIIOICHHUS, IKCIICPUMECHTHI,
DKOJIOTUYECKOE MUPOBO33PEHHE MOHUTOPHUHT OKPY’KaIOIIEH Cpeabl,
COBPEMEHHOT0 YEJIOBEKA. MOJEIUPOBAHUE, IKOJIOTUUECKOE
Jlemoncmpavyuu: MHUPOBO33pPEHUE.
Ilopmpempwi: A. 'ymO0aB1T, [lepeuncnsaTh 3a1a4n 3KOJIOTUH, €€
K. ®@. Pynbe, O. I'ekkelnb. pas3zeiibl UCBS3M C IPYTUMU HAyKaMH.
Tabauywr u cxemwvr: xapra «llpuponnsle | Xapakrepu3oBarb METOIBI
30HBI 3EMJIN» AKOJIOTHYECKUX MCCIIETOBAHUI

3.2 | Cpenpl oOuTaHUS U 1 Cpenpl oOuTaHust OPraHU3MOB: BOIHAS, PackpsiBaTh conepxaHre TEPMUHOB

IKOJIOTUUECKHE
baxTopsl

HA3eMHO-BO3TyIIIHAS, [TOYBEHHAS,
BHYTpPHU-OpPTaHU3MEHHAS.
DKoJIorHuecKue (hakTopsbl.
Knaccudukanus s3K0I0ruaecKux

U TIOHSITUM: cpelia OOuTaHusl,
AKOJIOTHYECKUE (DAKTOPHI,
OMOJOTMYECKUN ONTUMYM,
OTPaHUYUBAIOIINYN (JIMMUTHPYIOIIIUN )
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(bakTOpoB: aOMOTUYECKHE, ONOTHUUECKHE
Y aHTPOIIOTCHHBIE.

JleficTBUE PKOJOTHUUECKUX (DAKTOPOB

HA OpPraHU3MBbl.

Jemoncmpayuu:

Tabauyvt u cxemol: «CpenblOOUTaAHUS
OpraHU3MOB»

daxrop.

XapakTepru30BaTh YCIOBUS CPEJT
oOWTaHUS OPTaHNU3MOB;
KJIaCCU(PUIMPOBATH U XapaKTEPU30BaTh
sKOJIOTHYECKUE (DAKTOPBI: a0MOTHUYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuceIBaTh JEHCTBUE IKOJIOTUIECKUX
(dhakTOpOBHA OPTaHU3MEI.
XapakTepru30oBaTh 0COOCHHOCTH
CTPOCHWSI M KU3HEACITSILHOCTH
pacTeHUH U )KUBOTHBIXPA3HBIX CPE]I
obutanus

3.3

AOunoruueckue
(bakTopbl

AGuoTnueckue (paKTophl: CBET,
TeMIlepaTypa, BJIaKHOCTb.
®doronepuoausm.IIpucnocodnenus
OpraHU3MOB K JIEUCTBUIO aOMOTUYECKHUX
daktopoB. buomornuecknuepuTMel.
Jemoncmpayuu:

Tabauysl u cxemol: «DOTONEPUOANIMY.
Jlabopamophule u npaxmuyeckue
padomol:

JlaGoparopnas padota Ne 3.
«Mopdonornueckrne 0COOEHHOCTH
pacTeHul U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas pa6ota Ne 4. «Bnusinue
CBETa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cojiepskaHne TEPMUHOB

U MIOHATHN: a0MOTUYECKHE (PAKTOPBI,
dboToneproiu3M, OUOJIOTHIECKUE
PUTMBL.

AHaIN3UPOBATH JIEUCTBUE CBETA,
TEMITepaTyphl, BIAKHOCTH Ha OPTaHU3MBI
Y TIPUBOJIUTH IPUMEPHI
IPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBoauTH OMONOTrHYECKUE HAOTIOACHUS
U 0(pOPMIISITH PE3YJIbTAThl MPOBEIECHHBIX
HaOII0IeHU T
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3.4 | buotnueckue buotnueckue Gpakropsl. Bubl PackpriBaTh conepxanmue TEpMUHOB
(bakTopbl OMOTUYECKUX B3aUMOJICUCTBUI: U TIOHSTHI:0M0THYECKHE (DAKTOPHI,
KOHKYPEHLUS, XUIIIHUYECTBO, CHMOMO03 XUILHUYECTBO, ApPA3UTU3M,
u ero Gopmsl. [Tapazutusm, koonepanus, | KOHKYPEHIIHS, MyTyaau3M, CAMOHO3,
MYTYyajau3M, KOMMEHCAIIU3M KOMMEHCAJIM3M, HaXJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, aMEHCAJIN3M,
AMEHCanu3M, HEUTPATU3M. HEUTPAINA3M.
3HaueHHEe OMOTHYECKHUX XapakTepu3oBaTh OMOTUUYECKUE
B3aUMOJICHCTBHM JIJISl CYIIECTBOBAHMUS (bakTOpBI ¥ BUIBIB3aUMOOTHOLICHHI
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX. | MKy OpPraHU3MaMU; IPUBOIHUTH
Jemoncmpayuu: IPUMEPBI B3aUMHO
Tabnuywvl u cxemwl: «Ilumiessie nenm» IPUCTIIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHHBaTh MEXKIy COOOW BUJbI
OMOTUYECKUXB3aNMOIEUCTBUI
OpraHU3MOB
3.5 | DKonoruyeckue DKOJIOTUYECKUE XAPAKTEPUCTUKHI PackpsiBaTh conepkaHue TEpMHUHOB
XapaKTePUCTUKHU nonyisiuuu. OCHOBHBIENIOKA3aTEIN Y TIOHSTHI: oMY SIS, YUCIIEHHOCTD,

BUJIA U TTOMYJISIIIAA

MOMYJISIIIUU: YUCIICHHOCTb, IJIOTHOCT,
POXKIAEMOCTh, CMEPTHOCTb, PUPOCT,
Murpanus. JlnHamMuka 4ucaeHHOCTH
MOMYJISLIMKU U €€ PEeryJIsiusl.
Jemoncmpayuu:

Tabauywl u cxemol.: «Ilomymsm,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH
MOMYJISIITUN UHPY30pHHU-TY PETBKI.
Jlabopamopnule u npakmuyueckue
paoomot:

IJIOTHOCTb, POKAAEMOCTh, CMEPTHOCTS,
IIPUPOCT, MUTPALIUs, TUHAMUKA
YUCJIEHHOCTH TOITYJISLUN.
XapakTtepu3oBaTb OCHOBHBIE [I0KA3aTEIIN
Y DKOJIOTUYECKYIO CTPYKTYPY
NOMYJISILIUU; ONMCHIBATH MEXAHU3MBI
PEryJIAuy YUCIEHHOCTH NOMYJIALIUN
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[IpakTuueckas pabora Ne 2. «[loacuer
IJIOTHOCTH ITONYJISIIUM Pa3HbIX BUIOB
pacTeHUIN»

NToro uacoB nmo teme

5

Tema 4. Coo011ecTBa M YK0JOTrH4eCKHUe CHCTEMbI

4.1 | CooOmiecTBa 1 Co00111eCTBO OPraHU3MOB — OHMOIICHO3. PackpriBaTh copepkanue TEpMUHOB
OpraHU3MOB CtpyKTyphl OMOLIEHO3a: BUI0Bas, Y OHATHI:0MOIIEHO3, PKOCHUCTEMA,
IIPOCTPAHCTBEHHAs, Tpouueckas OMOreoIeH03, BUIbI-IOMUHAHTHI,
(mummeBast). Buabl-mOMUHAHTEL. 9KOJIOTHYECKAs HUIIIA.
CBsi3u B OuOIIEHO3E. XapakTepuszoBaTh OMOIIEHO3
Jlemoncmpavyuu: (coo0b11ecTBO), €ro BHIOBYIO,
Tabnuywl u cxemol: «lluimesbie ey, MIPOCTPAHCTBEHHYIO U TPOYUUECKYIO
«BHOIIEHO3: COCTAaB U CTPYKTYpPay. CTPYKTYPBHI.
ObopydosaHue. MOJIETb-aNILITUKAINS OOBACHATH POJIH KOMIIOHEHTOB
«Tunuynbie OMOIIEHO3BI»; repOapuii OuoIIeHO03a B MO P)KAaHUH €T
«PactuTensHBIC COOOIIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
KOJUIeKIMs «buoiieHo3» Ha ONPEICIICHHON TEPPUTOPHH.
OOBACHATH OMOJIOTHYECKUIA CMBICIT
SIPYCHOCTH WJIUCTOBON MO3auKH.
CpaBHUBATh KOMIIOHEHTHI OMOIICHO30B,
WX BUJIOBYIO, TTPOCTPAHCTBEHHYIO
U TpO(UUECKYIOCTPYKTYPHBI, CBSI3U
MEXy OpraHu3MamMu
4.2 | DKOCHCTEMBI 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh copepkaHue TEPMHUHOB

M 3aKOHOMCPHOCTHU
X CYIICCTBOBAHUA

ITousiTre 00 PKOCUCTEME
1 OMOTreOolIEHO3E.
@OYHKIIMOHATIbHBIC KOMITOHCHTHI

Y TIOHSITHI: DKOCUCTEMA, OMOT€OIECHO3,
IPOIYIICHTBI, KOHCYMEHTBI, PeTyIICHTBI,
Tpo(HUUCCKUE YPOBHH, ITUIIICBAS
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9KOCUCTEMBI: TIPOYIICHTHI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopot BenecTB v MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (MUIIEBbIE) YPOBHU
IKOCUCTEMBI. [IuIeBbIe enu u CeTu.
OcCHOBHBIC MTOKA3aTETN SKOCHUCTEMBI:
oromMacca, MpoayKIIHsl. IKOJIOTUYECKUE
MUPaMUIBL: TTPOTYKIINH, YUCICHHOCTH,
oromMacchel. CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJISAIINS,
pa3BUTHE.

Cykrieccust.

Hemoncmpavwuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywl u cxemor.: «IIpupomnapie
coobuiectBay, «llenu nuranus»,
«IKoJNornuecKas mupaMuar

LENb U CETh, IKOJIOTMYECKUE
nupaMuIbl, Onomacca, mpoayKITus,
CYKLIECCHSL.

XapakTepu3oBaTh CBOMCTBA 3KOCUCTEMBI
(ee crmocOOHOCTh K JUTUTEILHOMY
CaMOTMOIIEPKAHUIO, OTHOCUTEIHHO
3aMKHYTBI KPYTOBOPOT BEIIECTB,
HEO0OXOJMMOCTb IMOTOKA SHEPTHUN).
CpaBHUBaTh MACTOUIIIHBIC U IETPUTHBIC
MUIIEBbIC LIETH, TPO(DHUUECKHE YPOBHU
9KOCUCTEMBI.

PaznuyaTe nmupaMuibl TPOIYKITUH,
MPaMU/JIbl YUCTIEHHOCTU U MUPAMUIbI
OMOMAaCCHI.

CocTaBisTh HENHU U CETH MTUTAHUSI.
[TepeuncnaTb CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJISAIINS,
pa3BuTHE (CYKIIECCHSA).

OnuchiBaTh MEXAHU3M MOIJIEPKAHUS
paBHOBECHS B 3KOCHCTEMAX.
XapakTepu30BaTh CYKIIECCUU, BBISIBISATh
OPUYKHBI U 00IIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHUCTEM

4.3

IIpuponubie
DKOCUCTEMBI

[IprponHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCHCTEMA XBOWMHOTO WX
IIUPOKOJIMCTBEHHOTO Jieca.

PackpeiBaTh conepkaHuEe TEPMUHOB
Y TIOHSATUI: BOJIHbIE SKOCUCTEMBI,
OMOreo1eHo3bl, (PUTOMIAHKTOH,
300IUIAHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabauywl u cxemul. « IKOCUCTEMA
IITUPOKOJIMCTBEHHOTO JIecay,
«JKOoCcUCTEMA XBOMHOTO JIECay,
«buoreHo3 BogoeMa.

Obopyodosanue: repdapuu U KOJUIEKIIUN
pacTeHUN U )KUBOTHBIX,
NpUHAJIEKAIINX K Pa3HbIM
AKOJIOTMYECKUM TPYIIIaM OJHOTO BUIA

[IpuBOAUTHE IPUMEPHI TPUPOIHBIX
HKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBaTh HA3€MHbIE U BOJIHBIE
HKOCUCTEMBI; OpraHU3MBbI, 00pa3yIoLIie
pasHble Tpo(hruecKrue ypoBHU

4.4 | AarponioreHHbIe AHTPONOT€HHBIE SKOCUCTEMBI. PackpsiBaTh coaepxaHre TEPMUHOB
HKOCUCTEMBI ATpPO3KOCHCTEMBI. U MTOHSITUI: aHTPOTIOTEHHAS YKOCUCTEMA,
Ypb6oskocucremsl. buonoruyeckoe arpo’KocucTeMa, ypooIKocHucTeMa,
U XO035ICTBEHHOE 3HAYECHUE oropazHoobpasue.
arpo3KOCUCTEM U YPOOIKOCHUCTEM. XapakTepru3oBaTh arpodKOCHCTEMBI
buopaznooOpasue kak ¢hakTop 1 ypOOIKOCUCTEMBI, 0COOCHHOCTH UX
yCTOHYMBOCTH SKOCUCTEM. COXpaHEHUE | CYIECTBOBAHUS.
OMOJIOTUYECKOTO pazHoo0pasus [IpuBOANTH MpUMEPHI AHTPOMOT€HHBIX
Ha 3emIie. HKOCUCTEM CBOEH MECTHOCTHU, OITUCHIBAThH
Jlemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYDY.
Tabnuywvl u cxemol: «ATPOLIEHO3Y. CpaBHHBaTh COCTaB U CTPYKTYpPY
Obopyodosanue: KonneKuus « BpeAuTenu | mpupoIHBIX SKOCHCTEM
BAXKHEHUIIINX CEIIbCKOXO35IMCTBEHHBIX Y arpOdKOCUCTEM, arpOIKOCUCTEM
KYJIBTYP» U ypOOIKOCUCTEM
4.5 | buocdepa — Yuenne B. U. Bepuaackoro o 6uocepe. | PackpbiBaTh conepkanue TEpPMUHOB
rinobanbpHas I'panuibl, cocTaB U CTPYKTypa Y OHATUI: Ouocdepa, :KUBOE BEIIECTBO,
AKOCHCTEMA 3EMITU onocdepsl. )KruBoe BEMIECTBO U €ro JUHAMUYECKOE paBHOBECHE.

byukiuu. OcodeHHocTn 6uochepnl Kak

OuenuBats Bkiaa B. . BepHajackoro
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TJI00aIbHON SKOCHUCTEMBI.
JlnHamudeckoe paBHOBECHE U OOpaTHAs
CBsI3b B Onocdepe.

Jemoncmpavyuu:

Ilopmpemuwi: B. 1. Bepnaackuil.
Tabauywl u cxemol: «O0IIAs CTPYKTYpa
onochepri», «PactpocTpaneHne KU3HA
B Ouocdepe», «O30HOBBIN IKpaH
ouochepsn»

B CO3JIaHHME yUeHHS 0 Onocdepe.
XapakTepru3oBath coctaB Onochepsi,
(GbyHKIIUY )KUBOTO BelIecTBa Onochepsl
U OTIpeJIeNSITh (Ha KapTe) 00JacTH ero
HaMOOJIBIIIETO PACIIPOCTPAHCHHUSL.
[TpuBOIUTE IPUMEPHI TIPOSBIICHHSI
(GyHKIIHI )KHBOTO BeliecTBa Ouochepsi,
OMOTrCOXMMHYCCKOM eITeIbHOCTH
YeIoBeKa.

[lepeuncnsiTb 0cO6EHHOCTH OHOCPEPHI
KaK I100anbHOM SKOCUCTEMBI 3eMJITU

4.6 | 3aKOHOMEPHOCTHU Kpyrosoports! Beniects PackpsiBaTh cosiep:kaHue TEPMUHOB
CYLIECTBOBaHMUS U OMOT€OXMMHUYECKHUE LIUKIIBI 3JIEMEHTOB | U MOHSATUMN: IIEIOCTHOCTH Orochepsl,
ouocdepsl (yrnepoja, a3ota). KPYTOBOPOT BEIIIECTB,

3oHanbHOCTH OMOChepnl. OCHOBHbBIE OMOT€OXUMHUYECKHE ITHKITBI
OMOMBI CyIITH. AJIEMEHTOB, 30HAILHOCTH OMOC(hEpHI,
Jlemoncmpayuu: OUOMBI.
Tabauywr u cxemol: «Kpyrosopor OnuckIBaTh KPyroBOPOT BEIIECTB,
yraepoja B ouocheper, «Kpyropopot OMOTCOXUMHUUYECKHUE ITUKIIBI a30Ta
a30Ta B IPUPOIEH u yriepoza B ouocgepe.
OOBIACHATH NIPUUHHY 30HAIBHOCTH
ouocdepsr. [lepeuncusatsy
U XapaKTepU30BaTh OCHOBHbIE OMOMBI
cylu 3emMiun
4.7 | YemoBe4yecTBO YenoeuecTBO B OMocdepe 3emu. PackpsiBaTh copepkaHue TEPMUHOB

B Ouocdepe 3emiun

AHTPOMOTeHHBIC N3MCHCHHUSI
B Ouocdepe. ['mobanpHbIe

Y MIOHSITUM: aHTPOIIOTEHHbIE U3MEHEHUS,
AKOJIOTUYECKUN KPU3HUC, II100aIbHbIE
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HKOJIOTMYECKUE TPOOIIEMBI.
Jemoncmpavyuu:

Tabauysl u cxemol: «IIpuMepHbie
AHTPOIIOT€HHBIE BO3/ICUCTBUS

Ha IPUPOY», « BaxkHEeNIne UCTOYHUKHU
3arpsi3HEHUs BO3yXa U IPYHTOBBIX
BOJ», «IlouBa — BaxHeas
cocTtaBisitonast 6uocdepb», «DakTopsbI
Jerpasanuu nousy, «llapHUKOBBIN

3 dexty, «PakTopbl paIMOAKTUBHOTO
3arpsisHeHus onochepr»; Kpacuas
kHHura P®, n300pakeHus oXxpaHsaeMbIX
BUJIOB PACTEHHI U )KUBOTHBIX

poOJIEMBI.

XapakTepu3oBath 0M0ChHEpHYIO POIh
YeJioBeKa.

[TpuBOAUTH IPUMEPHI AHTPOIIOTCHHBIX
U3MEHEHUM B 6uocdepe.

OrneHNBaTh MOCIEICTBUS 3arPSI3HEHHUS
BO3/TyIIIHOM, BOJHOM CpeJbl, U3BMEHECHHUSI
KJIMMaTa, COKPAIECHUS
OropazHo0Opazusl.

®opmyaupoBaTh COOCTBEHHYIO MO3ULUIO
110 OTHOIICHHIO K TJI00ATbHBIM

U PETUOHAIBHBIM YKOJIOTUIECKUM
npobsieMaM, apryMEeHTUPOBATh CBOIO
TOUKY 3PEHHUSL.

Ha3biBaTh mpUYMHBI MOSBICHUS
IIPUPOTOOXPAHHON ITHKH,

pacKpbIBaTh 3HaUYEHUE MIporpecca

JUIS TIPEOJI0JIEHUS SKOJIOTMUECKOT 0
KpH3uca

4.8

CocyiecTBoBaHHUE
IIPUPOJBI
Y YEJIOBEUYECTBA

Cocy1ecTBOBaHHE MTPUPOIBI

1 yenoBedecTBa. CoxpaHeHUe
Ooropa3zHooOpa3us Kak OCHOBa
YCTOMYMBOCTU OMOC(EPHI.

OcHoBa palMOHAIBLHOTO

yIPaBJICHHUS IPUPOTHBIMU PECYPCaMHU
Y UX UCTIOIh30BaHNE.

JocTrxeHust OMoIoruu

PackpsIBaTh coziepkaHre TEPMUHOB

Y TIOHSITUI: PALMOHAIIBHOE
IIPUPOJIOIIOIB30BAHUE, YCTOUUNBOE
pa3BUTHE, KOIBOJIIOLUA.
XapaKkTepu30BaTh PALMOHAIBHOE
VICII0JIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE TTOJIOKEHHSI KOHLIECTILIUN
YCTOMYUBOTO PA3BUTHS
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Y OXpaHa IPUPOABIL.

Jemoncmpavyuu:
Tabauysl u cxemwl: «buocdepa u
YEIIOBEK»

Ntoro yacoB 1o teme 9

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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INEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 11O KJIACCAM
MPOBEPAEMBIX TPEGOBAHUM K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHON TPOI'PAMMBI CPEJHEI'O OBIIEIO
OBPA30BAHUA U DJIEMEHTOB COAEPKAHUA 110 BUOJIOT AN

B ¢denepanbHbIX W perrmoHaIBHBIX MPOIEAypax OIEHKH KadecTBa OOpa3oBaHMS
UCIIOJIb3yeTCs TepeueHb (KoauuKaTop) pacrpeaesieHHbIX MO KJaccaM IMPOBEPSIEMBIX

TpeOOBaHUH K

pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEebHOW MPOTPAMMBbI

CpeAaHEro 00IIero 00pa3oBaHMs M JIIEMEHTOB COACPIKAHUS 110 OMOJIOTHH.

10 KJTACC
IIpoBepsieMbie TPeOOBaHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM
NPOrpamMmblI
Kon [IpoBepsieMbie MpeAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOU
IIPOBEPSEMOTO o0pa3oBaTeIbHOM MpOorpaMMBbl CpeIHETO 001ero 00pa3oBaHus
pe3yJbTara
1 CdopMupoBaHHOCTh 3HAHUW O MECTE U POJU OHOJOTHU B CHCTEME
HAyYHOTO 3HAaHMUS  €CTECTBEHHBIX HAayK, B (opMupoBaHHUH
COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTUHBI MHpa W HAy4YHOTO
MHUPOBO33PEHUS; O BKJIAJIE POCCHUUCKUX M 3apyOCKHBIX YUYCHBIX-
OMOJIOTOB B pa3BUTHE OHWOJOTHH; (DYHKIIMOHAJIBLHOW TIPaMOTHOCTH
YeJI0BEKA JIJIsl PEUICHUS )KU3HEHHBIX 3a/1a4
2 YMeHue packpbiBaThb COAEp)KaHUE OMOJOTMYECKHX TEPMHUHOB
Y TIOHSITUMN: KU3Hb, KJIETKA, OPraHu3M; MeTabo13M (0OOMEH BEIECTB
U TMPEBpAIllCHUE DHEPTHUH), TOMEOCTa3 (caMOperyssiius), ypoBHEBas
OpraHu3alys )KUBBIX CUCTEM, CAMOBOCIIPOU3BEeHUE (PENPOAYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHE
3 YMeHue uznaratb OMOJIOrHu4ecKUe TEOpHUH (KJIETOUYHAsI, XPOMOCOMHas,
MyTannoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.11. BaBuiiosa)
1 ydyeHus (0 IIEHTpaX MHOTrooOpa3usi U MPOUCXOXKACHUS KyJIbTYPHBIX
pactenuii H.. BaBunosa), onpenensatb rpaHuilbl UX MPUMEHUMOCTH
K JKMUBBIM CUCTEMaM
4 YMeHue BiaAeTh METOJaMU HAy4YyHOrO T[O3HaHUs B OWOJIOrUU

(HaOyroZieHWe W OMKCAHUE >KUBBIX CHCTEM, MPOIECCOB U SIBICHUIA;
OpraHu3anusi © TPOBEACHUE OHMOJOTHYECKOTO DKCIICPUMEHTA,
BBIBIKCHUE  TUIIOTE3bI;  BBIIBJICHHE  3aBUCUMOCTH  MEXIY
HCCJICTYEMbIMU BETUIMHAME, O0BSICHEHNE TIOJTYICHHBIX PE3yJIbTAaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHSATUH, TEOPHH W 3aKOHOB, yMEHUE
JIeNaTh BBIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATORB)
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YMeHHe BBIICIATH CYIIECTBEHHBIC IPU3HAKH BHUPYCOB, KICTOK
MPOKApHOT U JYKAPHUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB;  OCOOEHHOCTH  TMPOIECCOB  OOMEHa  BEIECTB
U TIPEeBpalICHHs] dHEPTHH B KIETKe, (HOTOCHHTE3a, TIACTUYECKOTO
U DHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio03a,
OIUTOJOTBOPCHUS,  PA3MHOXEHUS, WHIWBHIYyaJIbHOTO  PA3BUTHS
opranu3Ma (OHTOTEHE3)

YMeHne TpUMEHSATh TONyYeHHbIE 3HaHUS s OOBSCHEHUS
OMOJIOTMUYECKUX MPOLIECCOB U SIBICHUM, ISl MPUHATUS IPAKTUYECKUX
pElIeHNI B TOBCETHEBHOM KM3HU B LIEAX 0OecreyeHus: 0e30MacHOCTH
CBOETO 3/I0pOBBbSl W 3JI0POBBSl OKPYXKAIOLIUX JIIOACH, COOIIOAEeHUsS
HOPM TI'PaMOTHOTO TOBEJAEHHUS B OKpY’Kalolllel MPHUPOIHON cpene;
NOHUMaHWe  HEOOXOJUMOCTH  HCIIOJIb30BAHHUA  JTOCTHDKEHUH
COBPEMEHHOW OMONOrMM U OMOTEXHOJOTMH [UIs PpaluOHAIBHOTO
MIPUPOIOTIONIE30BAHUS

YMenue pemate SJIEMCHTAPHBIC TCHCTHUYCCKUC 3aJJja4ud Ha MOHO-
)41 I[I/IFI/I6pI/II[HOC CKpCIINBAHUC, CLHCIINICHHOC HaCJICAOBAHUC,
COCTaBJIATH CXCMbI MOHOFI/I6pI/II[HOFO CKpCUIMBAHUA
AJIA IIPEACKA3aHUs HACJIICAOBAHUA IIPU3HAKOB Y OPTraHU3MOB

YMeHHe BBINOJHATH JIA0OpATOpPHBIE U IMPAKTHYECKHE pPadOTHI,
coOmoaTh TpaBwia mpu paboTe ¢ y4eOHBIM U J1aOOPATOPHBIM
o0opyI0BaHHEM

YMeHre KpUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh MHGOPMALIUIO
OMOJIOTMYECKOT0  COJIEpXKaHUsS, BKIIOYAIOLIYI0 IICEBJOHAYYHbIC
3HaHUS U3 Pa3IUYHBIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJISIpHBIC
MaTepHalibl); STUYECKHUE AaCMEeKThl COBPEMEHHBIX HCCIEIOBAaHUMN
B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUU

10

YMeHue co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIICHMS,
0000111ast OMOIOTUIECKYI0 MHPOPMAIINIO U3 HECKOJIbKIX UCTOYHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHATHHHBIN anmapar OMOJIOTHH

IIpoBepsieMble 3J1€MEHTHI COAEPKAHUS

Kon

[IpoBepsieMblii 3JIEMEHT COJICPHKAHUS

1

buonorus kak Hayka

1.1

buonorus — Hayka o xuBo mpupone. Ponb O6uonorun B GopMUpoBaHUU
COBPEMEHHOW Hay4yHOU KapTUHBI MUpa. CucTeMa OUOJOTUUECKUX HAYK
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1.2

MeTonpl TIO3HAHUS KWUBOH TpHpoAbl (HAOMIOJCHHE, SKCIICPUMEHT,
ONMCAaHKE, U3MEPEHUE, KIacCU(pUKAIUA, MOJCITHPOBAHNUE, CTATHCTHYCCKAs
00paboTKa JTaHHBIX )

JKuBbIE CUCTEMBI U X OpraHunu3anuAa

2.1

KuBbie cucrempl (OMOCHCTEMBI) KaK TNPEIMET H3y4YeHHs OHOJIOTHHU.
CBolicTBa OMOCUCTEM M MIX pazHOooOpasne

2.2

VYpoBHU opraHu3anyu OMOCUCTEM: MOJIEKYJISIPHO-T€HETUUECKUMN, KIIETOYHBIH,
OpPraHU3MEHHBIN, MOMYJIALMOHHO-BUOBOM, 3KOCUCTEMHBIN, OMOC(hEpHBIN

XUMHUYECKHM COCTaB U CTPOEHUE KIIETKH

3.1

XUMHUYECKHM COCTAB KIETKU. XHUMHUYECKUE JJIEMEHTHI: MaKpPOIJIEMEHTHI,
MHKpOAJIEMEHTH. Boma u muHepanbHble BemiecTBa. DYyHKIMU BOIBI U
MUHEpaIbHBIX BEMIECTB B KiIeTKe. [lomnepkanne ocMoTraeckoro 0ananca

32

benku. CoctaB u ctpoeHue 6€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zamMeHnMble 1 3aMEHHMBbIE aMUHOKHUCIIOTHI. AMHUHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYphl O€IKOBOM MOJIEKYyJbl (NIepBUYHAs, BTOpPUYHAS,
TpeTUYHAsi U YETBEPTUUHAS CTPYKTypa). XUMHUYECKUE CBOMCTBA OENKOB.
buonornueckue GpyHKIIUU OETKOB.

depmeHTHl — OwoJormueckue KaraimuzaTopbl. CtpoeHue ¢epMmeHTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas creunduunocts. Kodpepmentsl. BuramMuHsbl.
OTnnuusa pepMEeHTOB OT HEOPTAHMYECKUX KaTaIUu3aTOPOB

33

VYrneBonpl: MoHOcaxapuzbl (IJIIOKO3a, pubo3a U JAe30Kcuprdo03a),
nucaxapupl (caxaposa, JIakTo3a) M Mojaucaxapuibl (Kpaxmall, TJIUKOTEH,
1eJUTI0103a). bronorudeckue GyHKIMK YTIEBOIOB.

Jlununel: TpUraunepuasl, crepounsl, docomunuasl. [uapodunsHO-
runpodoOHbie cBoicTBa. buonmornueckue ¢yHkuuu aunugoB. CpaBHEHUE
yTIEBOJIOB, OCIKOB M TUMUI0B KaK HCTOYHUKOB SHEPTUU

3.4

Hyxnennoseie kucnorsl: [JHK wu PHK. Hykneorunsr — MoOHOMeEpHI
HyKJIenHOBBIX KucnoT. Ctpoenue u ¢ynkuuu [IHK. Ctpoenue u dyHkuuu
PHK. AT®: crpoenue u pyHkuuu

3.5

[utonorus — Hayka o kietke. Knerounas teopus. MeToapl n3ydeHUs KJIETOK

3.6

Knerka kak 1enoctHass >kuBas cuctema. OOIMe NpU3HAKK KIIETOK:
3aMKHyTasl HapykHasi MemOpana, mosiekynsl JIHK kak reHetnueckuit
amnmapar, CucTeMa CuHTe3a Oerka

3.7

Tumbel KJIETOK: SJyKapuoTHYecKas W TMpokapuoTudeckas. OcoOEHHOCTH
CTPOCHHS TIPOKApUOTHYECKOM KIIeTKU. KilerouHas CTeHKa OaKTepHid.
Ctpoenue 3ykapuoTH4eCKOrd KIETKH. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM,
’KUBOTHOU U TPUOHOM KIIETKH
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3.8

[TOBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TITUKOKAJIUKC, UX
bynkuuu. Ilmazmatudyeckas wmeMOpaHa, ee cBoiicTBa W (yHKIIUU.
[Mutornasma u ee opraHousibl. OnHOMEMOpaHHBIE OPraHOUABI KIIETKH:
suporutazMarndeckas cetb (OIIC), anmapar T'oapaKH, JTHU30COMBI.
[lomyaBTOHOMHBIE  OpPraHOMJbl  KIETKH: MHUTOXOHJPUH,  IUIACTUJBI.
[Ipoucxosxaenre MUTOXOHAPUM U TutacTua. Buasl mactun. HemeMOpaHHbie
OpraHOUbl KIIETKH: PUOOCOMBI, KJICTOYHBIM IIEHTP, PECHUYKH, >KTYTHKH.
OyHKIIMHA OPraHOUJIOB KJIETKU. BriroueHus

3.9

Anpo — perynsTopHbIi IeHTp kieTku. CTpoeHue sapa: sijgepHas 000I04Ka,
KapuoIia3Ma, XpOMaTHH, SAPHIIITKO. XPOMOCOMBI

3.10

TpaHcnoOpT BENIECTB B KIIETKE

XHSHCI[GHTGJ’IBHOCTB KIJIICTKH

4.1

OOmeH BelecTB, WM MEeTa0oIM3M. ACCUMIIIALNS (TUTACTUYECKU OOMEH)
U JUCCUMWISIUS (PHEPreTUuecKuid OOMEH) — JBE CTOPOHBI €IAMHOTO
npouecca Meradonu3ma. Tumbl oOMeHa  BEUIECTB:  aBTOTPO(HBIN
u rereporpodHbiii. Poias dhepMeHTOB B 0OMEHE BEIIESCTB M IPEBPAIICHUN
DHEPTUU B KIIETKE

4.2

®otocunte3. CBeroBas u TeMHOBas (a3pl (oTocuHTe3a. Peakiuun
dborocunTeza. ODPdexTuBHOCTh (oTOoCMHTE3a. 3HadYeHue (oTrocuHTe3a
JUId KU3HU Ha 3emuie. BiusHue ycnoBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI
TIOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTEe3Uupylolme OakTepuu. 3HAUYEHHE XEMOCHHTE3a
JUIS )KA3HHU Ha 3eMiie

43

OHepreTudecknii oOMeH B KieTke. PaciiernuieHune BeliecTB, BBIJEICHUE
U aKKyMYJIMPOBaHUE HPHEPTUU B KJIETKE. DTalbl SHEPTeTUYECKOr0 OOMEHa.
['nmukomnus. bpoxenue u ero Buapl. KUCIOpoIHOE OKUCIIEHNE, NN KIETOYHOE
nbixaHue. DPPEKTUBHOCTh IHEPrETUIECKOI0 0OMEHa

4.4

Peakimuu wmatpuunoro cunHTe3a. ['enermueckas wuHbpopmamms u JHK.
Peanuzauus reneTnvueckoil ”HQopManuu B KJIeTKe. | 'eHeTuYecKkuii KoJ 1 ero
corictBa. Tpanckpunuusa — Marpuunbeii cuHtre3 PHK. Tpancnsauus —
ouocunres Oenka. KomupoBanme amuHOKuCIOT. Poiap pubocom B
OouocuHTe3e Oerka

4.5

Heknerounsle (Gopmbl XKU3HU — BUPYCHL. VICTOpUS OTKpBITHS BUPYCOB
(I.1. VBanoBckuii). OCOOEHHOCTU CTPOEHUS U KHU3HEIESITEIHLHOCTH
BupycoB. bakrepuodaru. bonesnu pacTteHui, >KUBOTHBIX M YEJIOBEKA,
BBI3bIBaeMble BHUpycamMu. Bupyc mmmyHonedunmra uenmoBeka (BUY) —
Bo3Oyautens CIIWa. Ilpodunaktuka pacnpocTpaHEHUsS BHPYCHBIX
3a0oseBaHU
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Pasmuoxenue u HHIUBUAYAJIbHOC Pa3BUTHEC OPraHU3MOB

5.1

KiieTouHbIii 1UKII, WM KU3HEHHBIM UK KIeTku. MuTepdaza m MuTos.
[Ipoueccrl, mnpotekaromme B uHTepdasze. Pemnmukamus — peaxius
matpuuHoro cunre3a [IHK. Ctpoenue xpomocom. XpoMOCOMHBIN HA0Op —
KapuoTun. JIMMIOWAHBIM ¥  TalIOWAHBIA  XPOMOCOMHBIE  HAOOpHI.
Xpomatuapl. L{uronornueckue OCHOBBI PAa3MHOXKECHUS U WHIUBUIYaJIbHOTO
Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Craguu mutos3a. IIpoueccel, npoucxopsuime
Ha Pa3HbIX CTAaAUIX MUTO3a. bUOJIOrMYeCKU CMBICI MUTO3a

5.2

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecroioe ¥ nojoBoe. Buasl 6ecnonoro
Pa3sMHOXKEHHUS: JIEJICHUE Ha/BOE, IMOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe,  BEreTaTUBHOE  pa3MHOXKeHue.  VIckyccTBeHHOe
KJIOHUPOBaHKHE OPraHU3MOB, €I0 3HAUECHUE JIJIs CEIECKIMU

53

[TooBOE pa3sMHOXKEHHE, €r0 OTIUIHS OT OECITONIOTO.

Meito3. Ctaguu meiiosa. [Iporiecchl, MpOUCXOASIIUME HA CTAaUSIX Meno3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. bruonornueckuii cmbICa
1 3HAUYCHHE Meio3a

54

['ametorenes — mporecc 00pa30BaHUS IMOJIOBBIX KIETOK Y >KWBOTHBIX.
[TonoBble JKene3bl: CEMEHHUKH M sSUYHUKH. OOpa3oBaHuE W pa3BUTHE
MOJIOBBIX KJIETOK — raMeTr (CrepMato30ul, SIMIEKIIeTKa) — CIepMaToreHes
u ooreHe3. OcCOOEHHOCTH CTPOECHMS SULEKIETOK M CHEpPMaTO30HJI0B.
OmnogorBopenue. [lapTeHorenes

5.5

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE
(oMOpuorenes). Otambl SMOPHOHAIBHOTO pPa3BUTHUA Y TMO3BOHOYHBIX
KUBOTHBIX: IpOOJeHue, racTpyJsisiuus, opranoreres. IloctamOpuonanbHOe
pazBuTHe. THUIBI TOCTAMOPHOHANBLHOTO PA3BUTHUA: MPSMOE, HEMPIMOe
(TmunHOYHOE). BrusiHMEe cpeapl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOICTBA.

Poct u pasBurne pacteHuil. OHTOre€HE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHH, CTAIUH PA3BUTHS

HEICJ'ICI[CTBGHHOCTB U UBMCHYMBOCTDb OPraHUu3MOB

6.1

[Ipenmer m 3amaum reHeTukd. Mcropus pas3BuTHs TeHETHKH. Bxian
pPOCCHUHCKMX UM 3apyOeXHBIX YYEHBIX B pPa3BUTHE TE€HETUKU. MeTosl
IeHeTUKH  (TUOPUIONOTUYECKUHM, IUTOTEHETHUYECKUH, MOJIEKYJISIpPHO-
reHeTuueckuii). (OCHOBHbIE TI'€HETHYECKHE TOHATHS. [eHeTmueckas
CHUMBOJIMKA, UCIIOJIb3YEMasl B CXEMAX CKPELIMBaHUN

6.2

3aKOHOMEPHOCTH HacIeA0BaHUs TPU3HAKOB, ycTaHOBIEeHHbIE ['. Menaenem.
MonorubpuiHoe CKpelmuBaHue. 3aKOH €AMHO00pa3usi TMOPHUIOB MEPBOTO
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nokosienust. [IpaBuiao AOMHHHMpPOBaHHUA. 3aKOH PACIICIUICHUS MPU3HAKOB.
I'unoresa yuctoTsl raMer. [1oHOE 1 HEMOJIHOEe TOMUHUPOBAHUE.
JuruOpuaHoe  CKpeluBaHME. 3aKOH HE3aBHCHMOIO  HacleOBaHUS
npu3HakoB. LluToreHernueckue OCHOBBI JUTHOPUIHOTO CKpPEIIUBAHUS.
AHanmusupytomee — ckpemmBaHue.  Vcnonb30BaHHME — aHAIU3HPYIOLIETO
CKpEIIMBaHUs ISl ONIPEACIIEHNs T€HOTHIIAa 0COOH

6.3

CueruienHoe  HacnenoBaHue mnpusHakoB. PabGora T. Moprana mo
CLCIUICHHOMY HacJe[OBaHUIO TIeHOB. HapylieHuwe creIuieHusT T'€HOB B
pe3ynbTare KpPOCCHUHIOBEpa. XPOMOCOMHAsi TEOPHUSl HACIEACTBEHHOCTH.
I'eneTnueckue Kaprol.

['enernka nosa. XpoOMOCOMHOE OIIPEENIEHNE 110JIa. AyTOCOMBI U I1OJIOBBIE
XpOMOCOMBI. [ 'OoMOraMeTHble 1 rereporaMeTHble oprann3msel. HacnenoBanue
MPU3HAKOB, CLIETUIEHHBIX C MTOJIOM

6.4

N3MeHYnBOCT®D. Bunpl M3MEHYMBOCTH: HEHACJICICTBCHHAS
M HacieACTBeHHas. Ponb cpenpl B HEHACHEACTBEHHOM WM3MEHYMBOCTH.
XapaktepucTuka MOAUGUKAIIMOHHOW W3MEHUMBOCTU. BapuanmoHHBIA psij
u BapuanuoHHas kpuBad. Hopma peakuuu npusHaka. KonuuecTBeHHbIE
M KAueCTBEHHbIE TIPU3HAKKM W UX HopMmMa peakuuu. CBolicTBa
MOIU(PUKAIMOHHON N3MEHUYNBOCTH

6.5

HacnencrBeHHas, Wid TreHOTUNHMYECKAs, U3MEHUYMBOCTh. KomOuHaTHBHAs
W3MEHYMBOCTh. Meio3 U TMOJOBOM MpoIrecC — OCHOBAa KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTarimoHHass u3MeH4YMBOCTh. Kiaccudukanus Myrtanmii:
I€HHbIE XPOMOCOMHBIC, T€HOMHBbIE. YacToTa W NIPUYMHBI MyTalU.
Mytarensbie (pakTopbl. 3aKOH TOMOJOTUYECKUX PSAOB B HACIIEICTBEHHOU
n3MeHunBocty H.M. BaBunosa

6.6

['enernka denoBeka. Kapuorun yenmoBeka. OCHOBHBIE METONbI T'€HETUKHU
YeJI0BEKa: reHeaJI0rnYeCKui, OJIM3HEIOBBIH, UTOr€HETUYECKUH,
OMOXUMUYECKUN, MOJIEKYJIIpHO-TeHeTnYecKnid. COBpEMEHHOE OIpEAeIICHNE
IE€HOTHUIIA: TOJIHOT€HOMHOE CEKBEHUPOBAHHWE, T€HOTHUIHUPOBAHUE, B TOM
gucie ¢ nomoniwsio I11[P-ananmmn3a. Hacnencrteennbie 3a001eBaHus YeJIOBEKa:
reHHble 00JIe3HH, OOJIE3HU C HACIEICTBEHHOUN MPeapacioioKeHHOCTbIO,
XpoMocoMHbIe 0o0se3Hd. CoMaThyeckue W TEeHEpPATUBHbIE MYTAIIHMH.
[TpuHIIMTIBI 370pOBOTO O0Opa3a >KW3HHW, MUATHOCTHKH, MPO(PMIAKTUKUA U
JICYCHUS FEHETUYECKUX 0oJie3HEHN. Menuko-reHeTH4eCKOoe
KOHCYJIbTUPOBaHKE. 3HAUEHUE MEAUIIMHCKON T€HETUKHU B IPEAOTBPAILCHUU
U JICYCHUU TEHETUYECKUX 3a00JIEBaHU YeJI0BEKa

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuus Kak HayKa U MPOIECC. 3apOKICHUE CEIEKIUN U JOMECTUKAIIUS.
VYyenue H.M. BaBuioBa o 1neHTpax MpOUCXOXKIEHUS M MHOroo0Opasus
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KYJbTYPHBIX pacTeHUi. LIeHTphl MPOUCXOXKICHUS TOMAITHUX >KHUBOTHBIX.
Copr, nopoaa, mramMmm

7.2

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MaccoBbId U MHIUBUIYAIbHBIA OTOOPHI
B CeJeKIuu pacteHUd W KUBOTHBIX. OIlEHKa  3KcTepbepa.
biu3kopoACTBEHHOE  CKpelllMBaHUEe — HWHOpuAMHT. Ywucrtas JUHUSL.
CkpemuBanre 4YHUCTBIX JuHUN. [erepo3uc, wian THOpUIHAS CHIIA.
HeponcrBennoe ckpemuBanue — aytOpuauar. OTmaneHHas THOpUan3aIus
u ee ycnexu. VMckycCTBEHHBIH MyTareHe3 M IMOJy4YeHHUE MOJIMILIOUIOB.
JlocTrxKeHus CeJIeKIUUA PACTEHH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorus Kak OTpaciib MPOU3BOJCTBA. |'€HHAs HWHXKEHEpHUs. DTarlbl
co3nanus pekomouHanTHoM JIHK u TpancrenHbix opranusmoB. Kierounas
nxeHepud. KiieTounbsle KylnbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE
pactenuii. KiioHMpOBaHHE BBICOKONMPOAYKTUBHBIX CEIIHLCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHUE U dTHIYECKHE MpooiemMbl. MO — reHeTnuecku
MOAU(DUIIMPOBAHHBIE OPTaHU3MBI
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IIpoBepsieMble TPeOGOBaHUS K Pe3yJibTaTaM OCBOCHUS OCHOBHOI1 00pa3oBaTeIbHOI

NPOrpamMmblI

Kon
IPOBEPSIEMOTO
pe3yabTara

[IpoBepsiemMbIe TPEAMETHBIC PE3YIHTATHl OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbLHON MPOrpaMMBbl CPETHETO 00I1IeT0 00pa30BaAHUS

1

ChopMUpOBaHHOCTh 3HAHUU O MECTE U POJIM OMOJOTHH B CHUCTEME
HAyYHOTO 3HAaHMUS  €CTECTBEHHBIX HAayK, B (opMUpOBaHHUH
COBPEMEHHOW €CTECTBEHHOHAyYHOM KapTUHbI MHUpPAa W HAy4HOT'O
MHUPOBO33pPEHUS; O BKIAJIE POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTWHU; (PYHKIIMOHAILHONW TPaMOTHOCTH
YeJIOBEKa /ISl PEIICHMS] )KU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COJEpKaHHE OHOJIOTHUYECKUX TEPMUHOB
Y TOHSITUI: BUJ, TOMYJIALMS, TeHODOH, IBOTIOLUS, IBUKYIINE CUIIbI

(dakTophI) ABOJIIOLINH, IIPUCIIOCOOJIEHHOCTD OpraHU3MOB,
BHU1000pa30BaHKE, HKOJIOTUIECKUE bakTopsI, IKOCUCTEMA,
OPOAYUEHTBI,  KOHCYMEHTBI,  pPEIYyLEHThl, IEOH  IHTaHu,

AKOJIOTHYECKas MupamMua, OMoreoeHos, onocdepa

YMeHue uznaraTb OMOJOTMYECKHE TEOpUU (IBOJIIOIIMOHHASI TEOPUS
Y. JlapBuHa, CHHTETHYECKas TEOPUS SBOJIOIUHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apoabliieBoro cxonactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampaBiieHnii u myrted »Bomtounu A.H. CeBepiiona,
yueHus o ouochepe B.U. BepHanckoro), onpeaensiTh rpaHUIBl UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BiIaJeTh METOJaMU HAy4dyHOTO TIO3HAHUSI B OHOJIOTUU
(HaOyro/IeHWe W OIMKCAHWE >KUBBIX CHCTEM, IMPOIECCOB U SIBIICHHM;
OpraHu3ainus ¢ TpPOBEACHUE OHOJOTUYECKOTO JKCIEPUMEHTA,
BBIIBJKEHUE  TUIIOTE3bl;  BBISBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMUMHAMU, 0OBSICHEHHE TTOTYUYCHHBIX PE3YJIbTAaTOB,
WCMOJIb30BAaHHBIX HAYYHBIX MOHSATHUI, TEOPUM M 3aKOHOB; YMEHHUE
JienaTh BBIBOJIBI HA OCHOBAHUH MOJTYUYCHHBIX PE3YIbTATOB)

YMeHue  BBIACNATH  CYIIECTBEHHBIE  MPHU3HAKH  CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIICHTOB,
KOHCYMEHTOB,  pPEIyIIEHTOB,  OHOTCOIIEHO30B W  DKOCHCTEM;
OCOOCHHOCTH  MPOIIECCOB  HACJIEICTBEHHOM  HM3MEHYMBOCTH,
€CTEeCTBEHHOTO O0TOOpa, BHJI000pa30BaHMs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JEHCTBUSA SKOJOTUYECKUX (HAaKTOPOB HA OPTraHHU3MBI,
MIEPEHOCA BEIIECTB U TTOTOKA YHEPTHH B SKOCUCTEMAX, aHTPOTIOTCHHBIX
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MU3MCHCHHH B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYTOBOPOTa BEIICCTB
1 OMOT€OXHMMHUYECKUX ITUKIIOB B Onocdepe

YMeHue [puUMEHATh IMOJyYEHHblE 3HaHMS [  OOBSCHEHUS
OMOJIOTMUYECKUX MPOLIECCOB U SIBICHUH, JUIS TPUHATUS MPAKTUYECKUX
pelIeHnid B TOBCEIHEBHOM JKU3HU B LENSX o0ecrieueHns 0€301acHOCTH
CBOETO 3JI0POBbS U 370POBbSl OKPYXKAIOUIUX JItOJEH, COOIIOACHMUS
HOPM TPAaMOTHOI'O TMOBEAECHUS B OKPYXKAIOIIEH MNPUPOJHOU CPELE;
NOHMMaHWE  HEOOXOJUMOCTH  HWCIOJNB30BaHUSA  JOCTHIKEHUH
COBPEMEHHOM OMOJIOTHY IJIs1 PallMOHAIBHOTO MPUPOIOTIONIb30BAHMS

YMeHue penath dIeMEeHTapHbIe OMOIOTHYECKHEe 3aJa4H, COCTABIISATh
CXEMBI TIEPEHOCA BEIIECTB M SHEPTHH B DKOCHCTeMaxX (1€MW MUTAHWUs)

YMeHre BBIMONHATH JIA0OPATOpPHBIE U TMPAKTHYECKHE pPadoTHI,
cobmoaaTh TpaBuiia TMpU paboTe ¢ y4eOHBIM M J1aOOpaTOPHBIM
o0opyI0BaHHEM

YMeHrne KpUTUUYECKH OICHUBATh M MHTEPIPETUPOBATh HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJEpPKaHUS, BKIIOYAIOLIYI0  IICEBJOHAYYHBIE
3HaHUSA W3 PA3IUYHBIX HCTOYHUKOB (CMMU, HayuyHO-mOMyJISIpHbBIE
MaTepualibl); pacCMaTpPUBATh II100AJIbHBIE AKOJOTHUECKHE MTPOOIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOLIEHUIO K HUM COOCTBEHHYIO
ITO3ULIMIO

10

YMeHue co3naBath COOCTBEHHBIE MTUChbMEHHBIE H YCTHBIE COOOIICHHS,
0000111251 OMOJIOTHYECKYI0 MH(DOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
TPaMOTHO MCTOIB30BATh MOHATUWHBIN anmapar OuOJIOTHH

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

Kon [IpoBepsieMblii 3JIEMEHT COJEPHKAHUS
1 DBOIONUOHHAS OUOJIOTUS
1.1 DBOJIIOIIMOHHASI TEOPHUS U €€ MECTO B OMOJIOTHHU.

CupgerenbcTtBa HBoMONMH. [laneoHTOMOTMYECKHE: TMOCIEI0BATENIBHOCTD
TIOSIBJICHUSI BUJIOB B MAJICOHTOJIOTUISCKON JICTOMUCH, MTEPEXOTHBIE (POPMBI.
buoreorpaduyeckue: cxoacTBo u pasznuuue GayH u ¢GIOp MaTepUKOB
U OCTPOBOB. DMOPHOJIOTHUECKHE: CXOACTBA U Pa3INuns SMOPUOHOB Pa3HbIX
BUJIOB TMO3BOHOYHBIX. (CpaBHUTENHLHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, PYIUMEHTApHBIE OpTaHbl, AaTaBU3MbL. MOJIEKYJISIPHO-
OMOXMMHYECKHE: CXOJCTBO MEXAaHU3MOB HACIEACTBEHHOCTH W OCHOBHBIX
MeTaboIMYECKUX MMyTeH Y BCeX OpraHu3MOB
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1.2

OomonnoHHass teopusa Y. Jlapeuna. IIpeanochuik BO3HUKHOBEHMS
JapBUHU3MA. [IBHXKyIMe CUIIbI SBOTIOLMH BUAOB 10 [lapBuHY (M30BITOUHOE
pa3MHOXEHHWE TP  OrPAaHUYCHHOCTH  PECYpCOB,  HEOMpeAeseHHas
M3MEHYUBOCTh, 00pHOa 3a CyIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Teopust sBomonuu (CTD) U OCHOBHBIE €€ MOJIOKEHUS.
Muxkpossosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIOLNN

1.4

JBrokymue cuibl ((pakTopbl) SBOJIONNUHA BUIOB B Mpupojie. MyTaioOHHbIN
MpoIlecC M KOMOWHATUBHAsi W3MEHYUBOCTh. llomynsiiiOHHBIE BOJIHBI
u gapeiidp renoB. M3omsiius u  murpanus. EcTecTBeHHBIM 0TOOp —
HarpaBJsomui hakTop 3BoOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[IprcnocoONIeHHOCTh OPraHrW3MOB Kak pe3yibTaT 3BoJtoIMHU. [IpumMepsr
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE (HOPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0THIeCKoe

1.5

MaxkposBomtorusi.  Popmbl  IBOMOIMU:  (DUTIETHYECKAs, TUBEPTreHTHas,
KOHBEpIreHTHas, napajuiesbHas. HeoOpartumocTs 3BOMIOIMN

BoO3HHKHOBEHHE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuHbBIE TPEACTaBICHUS O 3apOXKACHWUU XU3HU. HaydHble rumortessl
BO3HMKHOBEHUS KU3HHU HA 3emJjie: abuMoreHes M nmaHcnepmus. XumMudeckas
ABOJIOLMS. DKCIEPUMEHTAIBHOE MOATBEPKICHNE XUMUYECKON 3BOJIIOIUU.
HauanpHble aTanbl Ouonormyeckoit sBomtonuu. [unoreza PHK-mupa.
[IepBble KIIETKM U UX 3BOIOLUSA. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX
OpPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emuie Mo 3paMm u nepuojam. Karapxei. Apxeiickas
U mpoTepo3oiickas dpwl. [laneo3olickas 3pa v ee Mepuobl: KEMOPUNHCKUH,
OPJIOBUKCKHH, CUIIYPUUCKUN, TEBOHCKUW, KaMEHHOYTOJbHBIM, MEPMCKHUU.
Me30300CKas 3pa U €€ NEPUObl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.
KaitHo30lickass 3pa W €€ MNepHOJbl: MaJ€Or€HOBbI, HEOTCHOBBI,
AQHTPOIIOTECHOBBIN. XapaKTEPUCTUKA KJIMMAaTa U I€0JOTHYECKUX IPOLECCOB.
OCHOBHBIE 3Tallbl ABOJIIOLMM PACTUTEIBHONO © KMBOTHOTO MHUpAa.
Apomopho3bl y pacTeHUl U KUBOTHBIX. [losiBIIeHME, pacliBET U BHIMUPAHUE
TPYMII )KUBBIX OPraHU3MOB

23

CucremMa OpPraHMYeCKOro MUpa Kak OTpakeHHe 3BOIOIUU. OCHOBHBIE
CUCTEMATHYECKUE IPYMIbl OPraHU3MOB

24

OBOIIIOLMA YeIOBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHUM
O IIPOMCXO0KJICHUH YeoBeKa. MeToIbl u3ydeHus: aHnTpororesesa. Cxoxcraa
U pa3Iuyudsg 4YelOoBeKa M JKUBOTHBIX. CHCTEMAaTHYECKOE IOJIOKEHUE
YEeJIOBEKA.
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JBwxymue  cuibl  (pakTtopsl) — aHTpomnorene3a.  HacneactBeHHas
U3MEHUYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIeCTBEeHHBIH 00pa3 KU3HHU,
U3TOTOBIIEHUE OPYIUH TpyAa, MBIIIUIEHUE, PEYb

2.5

OCHOBHBIE CTJIUU 1 BETBU DBOJIIOIIMH YEJIOBEKA: aBCTPATIONUTEKH, UenoBek
yMelblid, YelnoBeKk NpaMoXoasiun, YermoBek HeaHAepTaabCKuid, YenoBek
pa3ymMHbIi. Haxoakun WMCKOIaeMbIX OCTAHKOB, BpEMsl CYIIECTBOBAHUS,
00J1aCTh pacpOCTpaHEeHUsI, 00bEM T'OJIOBHOT'O MO3Ta, 00pa3 >KU3HU, OPYAUS

2.6

Yenoseueckne pacbl. (OCHOBHBIE OOJBIIME pPAchl:  €BPONCOUTHAS
(eBpasmiickasi), HErpo-aBCTpajouJHas (3KBaTOpUaIbHAsI), MOHIOJIOUIHAS
(azmaTcko-amepukaHckas). UYepTel NPUCHIOCOOJIEHHOCTU MNPEICTAaBUTENEH
YEeJIOBEUYECKUX pac K yCIOBHUSM CYIIECTBOBaHHWS. EJMHCTBO YeIOBEUECKUX
pac. Kputuka pacusma

OpraHu3Mbl U OKpykKaromias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3aJ1auMl U pa3/ielibl 3KOJIOTUU. MeTo1bl SKOJOTHYECKUX
UCCJIeIOBaHMM. JKoJorudeckoe MupoBos33zpenue. Cpensl oOuTaHuUs
OpPTraHU3MOB: BOJTHAS, HA3eMHO-BO3/IyIIIHAS, MOYBEHHAsI,
BHYTPUOPraHU3MEHHAsI

3.2

Okonornueckne (dakTopel. Kiaccudukarus sKogormueckux (HaKTOpOB:
abuoTnyeckue, OMOTUYECKUE U aHTPOIOTEeHHbIE. [[elicTBHE IKOJIOTHYECKUX
(haKTOpOB Ha OPraHU3MBI

3.3

Abunotnyeckue GpakTopsl: CBET, TEMIEpPaTypa, BIAKHOCTh. DOTONEpHOAN3M.
[TpucniocoOnennss OpraHU3MOB K JEHUCTBUIO aOMOTHYECKHX (PAKTOPOB.
buosornueckne puTMsl

3.4

buotnueckue  ¢daktopel.  Buuabl  OMOTHMYECKMX  B3aUMOJACHCTBUI:
KOHKYPEHIMS, XMIIHUYECTBO, Mapa3sUTU3M, MYyTyalln3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpanu3M. 3HaUYCHUE
OMOTUYECKUX B3aUMOJECUCTBUN JUIsl  CYIECTBOBAHMSI OpPraHU3MOB B
IIPUPOJIHBIX COOOIIEeCTBaX

3.5

DKOJIOTUYECKUE XAPAKTEPUCTUKU NOMyJAuu. (OCHOBHBIE I10OKA3aTENN
MONYJISIMUU:  YHCICHHOCTb, IUIOTHOCTb, POXIAAEMOCTh, CMEPTHOCTb,
IIPUPOCT, MUTpanys. J[MHAMUKA YMCIIEHHOCTH HOMYJIALMU U €€ PETYISALNS

CooO11ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

CooO1iectBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBasd,
MPOCTpPaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasr-momuHanThl. CBs3H
B OMOIIEHO3€E

4.2

DKoyioruueckue cuctembl (d9kocuctembl). Ilonstue 00 sKocucteme
u  Oworcomenosze. DyHKIMOHAIBHBIE  KOMIIOHEHTHI ~ JKOCHUCTEMBL:
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NPOAYLEHTHI, KOHCYMEHTBI, PeAyleHThl. KpyroBopoT BeIIECTB M IOTOK
HepruM B 3kocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHH SKOCHUCTEMBI.
[Tumessle nenu u cetu. OCHOBHBIE MOKAa3aTeIN AKOCHCTEMBI: OMoOMacca,
OPOAYKIMS. OKOJOTMYECKHE MNUPAMUIBL: MPOAYKIHMHM, YHUCIECHHOCTH,
ounomaccel. CBOHCTBAa 3KOCHCTEM: YCTOMYHMBOCTb, CAMOpPEryJsLus,
pasButue. Cykueccus

43

[TpupoaHbIE IKOCUCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCUCTEMA XBOWHOTO
WUTA TITUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe W XO34MCTBEHHOE  3HAUCHHUE  arpOdKOCHCTEM U
yPOOIKOCUCTEM.

buopaznooOpasue kak (akrtop ycTroiumBocTH 3KOcucTeM. CoxpaHeHHe
OMOJOTHYECKOTO pazHooOpasus Ha 3emiie

4.4

Yuenue B.M. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTpYKTypa
ouocdepsl. XKupoe BemecTBo U ero pyHkuur. OcobeHHOCTH 6rochephl Kak
r100aIbHON 3KOCHCTEeMBI. J[MHaMHueckoe paBHOBECHE W OOpaTHasi CBSI3b
B Ouochepe. KpyroBoporsl BelIECTB U OUOTCOXUMUYECKUE ITUKIIBI
aNeMeHTOB (yTiieposa, a3oTa). 30HaIbHOCTh Onochepbl. OCHOBHBIC OMOMBI

CyILH

4.5

UenosedecTBo B Onocdepe 3eMiau. AHTPOINOTeHHBIE U3MEHEHUsI B Ouocdepe.
['mo6anbHbBIE IKOJIOTHYECKUE TTPOOTIEMBI.

OcHOBa palMOHAIBHOTO YMPABICHUS MPUPOJHBIMU pecypcamMu U UX
ucrnoiab3oBaHue. JlocTrkeHus: OMOJIOTUY U OXpaHa IPHUPOIbI
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