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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo Ouonorud Ha 0a30BOM YPOBHE CpeAHEro o01iero oOpa3oBaHUsA
cocrtapinieHa B coorBercTBuu ¢ OOIl u gaét npencrasienue o 1emisix, 06 o01Ieii ctpaTeruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTHS OOyYaroUIMXcsl CpeACTBaAaMHU y4eOHOTO IpeaMeTa
«buonorusy, onpenenser 00s3aT€IbHOE MPEAMETHOE COJAEpPKAHUE, €ro CTPYKTYPY,
pacrnpeesieHue 1o pa3zesiaMm U TeMaM, pEKOMEHyeMYIO TTOCIeI0BATEIbHOCTh U3YUECHUS
y4eOHOTO MaTepuasna ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JJOTUKH
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIUXCH.

B mporpamme mno OHOJOTMM YYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METampeIMETHbIM M  TPEeIMETHBIM  pe3yjbTaraM  OOy4YeHUSB
(GbOpMUPOBAaHUH OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBHONW JESTENbHOCTH/Y4eOHBIX
JAeMCTBUIM 00Yy4arOIKXCs IO OCBOEHUIO COJEPKaHUSI OMOIOTMYECKOTO 00pa30BaHuUs.

B mporpamme mno Ouomoruu (10-11 xmaccel, 0a30BBIi ypOBEHb) peaM30BaH
MPUHIUI NPEEMCTBEHHOCTH B M3YYEHUHM OMOJIOTMH, Onarojaps 4emy B HeEl
MIPOCMATPUBAETCS HAIIPABICHHOCTh HA Pa3BUTUE 3HAHUM, CBSI3aHHBIX C (POpMUpOBaHHEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS, ILIEHHOCTHBIX  OpPUEHTAUHUWA  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIICHUS], TIPEJCTABICHUN O 310pOBOM 00Opa3e KU3HU U OepeKHBIM
OTHOLIEHUEM K OKpY)Kawleh mnpupoaHoil cpene. Iloaromy Hapsany ¢ u3ydyeHueM
001e0MOIOTUYECKHUX TEOPUH, a TAKXKE 3HAHUN O CTPOCHUHU KUBBIX CUCTEM PA3HOrO paHTa
U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOLECCOB B IMPOrpamMMeno OMOJIOruu
Y/EJIEHO BHUMAaHHUE HCIIOIb30BAHUIO IMOJYYEHHBIX 3HAHUI B MOBCEIHEBHOW KU3HU IS
pelIeHus TPUKIaAHbIX 33]1a4, B TOM YKciie: MPOQUIaKTUKK HACIIEICTBEHHBIX3a00I€eBaHU I
YeJl0BeKa, MEIUKO-TEHETHYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAaHUS 3KOJOTHYECKU
L[EJeCO00pa3HOro TMOBEJEHUSI B OKPYXKAIOLIEH NPUPOJHOM Cpele, aHaau3a BIUSHUS
XO3SIICTBEHHOM JEATEIbHOCTH YEJIOBEKa Ha COCTOSHHWE MPUPOJHBIX U MCKYCCTBEHHBIX
AKOCUCTEM. Y CHUJIEHME BHUMAHUS K MPUKIATHON HAMpPaBICHHOCTH y4e€OHOrO MpeaMeTa
«buonorus» MNPOAUKTOBAHO HEOOXOAUMOCTBHIO OOECIIEUEHHUs YCIOBHM Il PEIICHUS
OJTHOM W3 aKTyaJlbHbIX 3aJa4 IIKOJBHOTO OHOJOTHYECKOro oOpa3oBaHMs, KOTOpas
npeanojaraer (GOpMHpPOBaHHWE Y OOYy4YalOMIMXCA CHOCOOHOCTH aqanTHUPOBAThCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOILIErOCsS COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpenHero o0iero oopazoBanus odecreunBaeT HopMUpoBaHUe
y oOy4Yarommxcsi NpeCTaBIeHU O HAy4yHON KapTUHE MHpa, paclimpser U o0oOaer
3HAHUS O )KUBOU MPUpPOJIe, €€ OTIIMYUTEIBHBIX MTPU3HAKaX — YPOBHEBOM OpraHU3aIluu U
ABOJIIOIMH, CO3AAET YCIOBHS JJISA: MMO3HAHMS 3aKOHOB UBOW MPUPObI, GOPMHUPOBAHUS
(GYHKIIMOHATBFHOW TPAaMOTHOCTH, HABBIKOB 3JJ0POBOTO M 0€30MacHOro oOpasza XKHU3HH,
HKOJIOTMYECKOTO MBILIJIEHUS, HEHHOCTHOTO OTHOIIEHUS K dKUBOM NPUPOJAE U YETOBEKY.

bonpmioe 3HaueHne OMOJOTHMS WMMEET TaKKe JIA PEIICHHUsS BOCHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a7ad CPEIHEro 00IIero oO0pa3oBaHUsA, COIMATM3AIUU OO0YJarOITUXCS.
N3yuyenue Ouosiornu oOecreynuBaeT yCJIOBUS i (POPMUPOBAHUS MHTEIEKTYalbHBIX,
KOMMYHUKAIITMOHHBIX ¥ WH(OPMAIMOHHBIX HABBIKOB, JCTETUYECKOH KYJIBTYpHI,
CHOCOOCTBYET HHTErpaluy OWOJIOTUYECKUX 3HAHMW C MPEACTAaBICHUSAMHU M3 JIPYrHX
y4eOHBIX IPEIMETOB, B YACTHOCTHU, (PU3MKH, XUMHUH U reorpaduu. HazBaHHbIE MONTOKEHUS
0 IIpeIHa3Ha4YE€HNUN y4eOHOro mpeaMera « buosiorus» cocTaBuiIM OCHOBY JJIAONPEACIICHUS



MOJIXOJOB K OTOOpPY M CTPYKTYPUPOBAHHMIO €r0 COJAEP)KaHUA, MPEICTABICHHOTO B
nporpaMme o OHOJIOTHH.

Ot0op conepkanust ydeOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE
OCYWIECTBIIEH C MO3UIMHA KYJIbTYPOCOOOPA3HOTO MOAXO0JIA, B COOTBETCTBHU C KOTOPHIM
oOyyaromuecsi JOJDKHBI OCBOUTh 3HAHUSA M YMEHHsI, 3HAUMMbIe I (POpPMUPOBAHUS

oOmmIell KyJbTypbl, ONMpPEACISIONINE aJcKBaTHOS TOBEJCHHE 4YelIOBEKa B OKpPYIKaroIeh
IPUPOAHONW cpelie, BOCTPEOOBAaHHBIC B IIOBCEIHEBHON KU3HM M IMPAKTHYCCKOM
nestenbHocTh. Oco00€e MECTO B ATOM CHUCTEME 3HaHUI 3aHUMAIOT JIEMEHTHI COJIePKAHNS,
KOTOpBIC CIy)KaT OCHOBOW Ig (OPMHPOBAHUS IIPESACTABICHHA O COBPECMCHHOM
CCTCCTBCHHO-HAYYHOM KapTUHE MHpa HM IICHHOCTHBIX OPHCHTAIMAX JIMYHOCTH,
CIOCOOCTBYIOIIUX T'yMaHU3AIMKA OHOJIOTHYECKOTO 00pa30BaHUAI.

B cTpykType yue6Horo npenMera «broaorus» BIICICHBI CIICIYIONINE COIepKaTeIIbHBIC
nuHun: «buomormss kak Hayka. MeToapl HaydHOro mo3HaHus», «KieTka Kak
Oouosiormyeckas cucrtemMa», «OpraHu3M Kak OuoJiorHdeckas cucrema», «Cucrema u
MHOTr000pa3ue OpraHuYeCcKoro MHUpay, « IBOIIOLHMS KUBOU MPUPOJB», « IKOCUCTEMBI U
MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lens nzydenus ydaebHoro npeamMera «buosorus» Ha 6a30BOM YpOBHE — OBJIAJCHUE
0oOyJaromMUMHUCA 3HAHUSMH O CTPYKTYPHO-(PYHKIIMOHAJIBHOM OpraHU3aIllid >KUBBIX
CHCTEM pa3HOro paHra M MPUOOpPETEHHE YMEHUM UCIIO0Ib30BaTh O3TH 3HAHUS JJIS
IPAMOTHBIX JACHCTBHM B OTHOIICHUH OOBEKTOB KMBOM MPUPOIBI U PEIICHUS Pa3INYHbIX
YKU3HEHHBIX MPOOJIEM.

JocTmxenue 1enu u3ydeHuss ydeOHoro mipeamera «buonorus» Ha 6a30BOM
YPOBHE 00CCIICUMBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

-OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbI 3HAHUA O OMOJIOTHUECKUX TCOPHUIX, YICHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THIOTe3aX, TMpaBWiIax, CIyXalluX  OCHOBOM JIJIs
(dbopMHUpOBaHUS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METoAax
HAyYHOTO TIO3HAHUS, CTPOCHUH, MHOTOOOPa3UH U 0OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpTaHM3AIlM{, BBIMAOIINXCS OTKPBITHSIX M COBPEMEHHBIX HCCICIOBAHHSIXB
Onojoruu;

-popMupoBaHue Yy  OOydYaOIIMXCA  TO3HABATCIbHBIX, HMHTEIJICKTYyaIbHBIX
¥ TBOPUYECKHUX CIIOCOOHOCTEH B MPOIIeCcCe aHaM3a JaHHBIX O MYTSAX PA3BUTHUS B OMOJIOTHH
HAyYHBIX B3TJIAJIOB, WJICH M TMOAXOJOB K W3YUYCHHUIO >KMBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHU3aIlNH,

-CTaHOBJICHHE Y 00ydJaroImmxcs oOmiel KyabTypbl, (PYHKITMOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBACHITH W OIICHWUBATH SIBJICHUS OKPYXKAIOIIETO MHpa KUBOU
MIPUPOILI HA OCHOBAHWY 3HAHWUHN W OTIBITA, TTOJYICHHBIX TP U3YyYEHUN OMOJIOTHH;

-popMupoBaHue Yy  OOYyYalONmMXCS  YMEHUW  WIIIOCTPUPOBATh  3HAUCHUE
OMOJIOTMYCCKMX 3HAHUH B MPAKTHYSCKOM JEATCIbHOCTH 4YEJIOBEKa, Pa3BUTHHU
COBPEMCHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

-BOCTIMTAaHUE YOCKJAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOTUMOCTH OEpEKHOI0 OTHOIIIECHUS K HEH, COOIOICHUS STHYSCKUX HOPM
IIPH MPOBEJCHUN OMOJIOTHYECKHUX UCCIICIOBAHMIA,

-OCO3HAaHHWE T[ICHHOCTH OWOJIOTMYECKUX 3HAHWWA I8 TIOBBINICHHUS  yPOBHSA



HKOJIOTMYECKOM KYIbTYpPHI, 111 (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

-IpUMEHEHUE TPUOOPETEHHBIX 3HAHWM U YMEHHH B IIOBCEIHEBHOM KWU3HU JJIS
OIICHKH IIOCJICJCTBUM CBOEHW JIEATEIIBHOCTH 110 OTHOIICHHWIO K OKpY’XKarolleh cpeje,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBAaHME M COOJIOJICHHE Mep MNpO(HIaKTUKU
3a00J1€BaHHIA.

B cucreme cpeanero oOmiero o6pasoBaHusi «buonorusy, wuzydaemas Ha 6a30BOM
YPOBHE, SIBJISIETCS 0053aTEIIbHBIM YU€OHBIM MPEIMETOM, BXOSIIUM B COCTaBIIPEAMETHOMN
obnactu «EcTecTBEeHHO-HAYUYHBIC IPEIMETHI».

OO611ee 9uciIo yacoB, PEKOMEHAOBAHHBIX 11 M3y4eHUs1 Ouoiorud — 68 4acos: B
10 xnacce — 34 gaca (1 gac B Heaenmo), B 11 kimacce — 34 gaca (1 yac B HeZIeI0).

COAEPKAHUE OBYUEHUA

10 KJIACC

Tema 1. buoJsiorust kak Hayka

buonorus kak Hayka. CBsi3b OHOJOTMM C OOIIECTBEHHBIMH, TEXHUYECKHUMHUU
JPYTUMHU €CTECTBEHHBIMH HayKaMu, Guiocodueid, 3TUKOM, 3CTEeTUKON U mpaBoM. Poib
ouonmorui B (HOPMUPOBAHMHM COBPEMEHHOW Hay4yHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Metoasl TO3HAHMS KUBOW MPUPOALI (HAOJIOAEHUE, SKCIEPUMEHT, OIHUCAHUE,
n3MepeHue, Kiiaccudukalus, MoJIeIMpOBaHUEe, CTATUCTHYECKast 00paboTKa JaHHBIX).

demoHcTpauynm:
Iopmpemuwi: Y. [lapBun, I'. Mennens, H.K. Konbios, [Ix. Yorcon u ®@. Kpuk.
Tabauysl u cxemol: «MeToabl NO3HAHUA }KUBOM NPUPOAbI».

JlabopaTopHble N NpaKTMYeckne paboTbl:

[Tpaktrueckas pabora Ne 1. «Vcnonb3oBaHue pa3IMUHBIX METOAOB MPU U3YUCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPpraHu3anus

JKusbie cuctembl (OMOCHUCTEMBI) KaK MpeaMET nu3yueHus ouonoruu. OTInydue >KUBbIX
CHUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OWocucTeM W WX pa3HooOpa3ue. YPOBHU OpraHU3AIMU OHOCHCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBBIA, OPTaHU3MEHHBIM, NOMYJSIHUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTreoeHOTHYEeCKuH ), OnochepHBbIil.

JemMoHcTpaumm:
Tabauybl u cxemol: «OCHOBHbIE MPU3HAKU XKU3HUY, «YPOBHU OpraHU3aLmmn XMBOWM
npupoabi».

ObopydosaHue: mogenb monekynbl AHK.



Tema 3. XuMu4eckuii COCTaB M CTPOCHUE KJIETKH

XAMHMUYECKMI COCTaB  KJIETKA. XHMHYECKHE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPOJIEMEHTHI. Bozia 1 MUHEpaIIbHBIE BEIIECTBA.

@DyHKIMU BOJBI 1 MUHEPAIbHBIX BELIECTB B KieTke. [loanepxanue ocMOTHYECKOTO
OanaHca.

benku. CoctraB u crpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3amenumble W 3aMEHUMBIE AMWHOKHUCIOTHL. AMWHOKHMCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYphl O€IKOBON MOJIEKYJNbI (I€PBUYHAS, BTOPUYHAs, TPETUYHAS U YETBEPTHUYHAS
CTPYKTypa). XUMHUYECKUE CBOMCTBA OeskoB. bruonornueckue GpyHKuu OEIKOB.

®epMeHThl — Ounosornyeckue KkaranuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HEHTp, cyocTpaTHas cnerupuanocTs. Kodepmentsl. Butamunsl. Otnuunst GepMeHTOB OT
HEOPraHWYECKHUX KaTaJu3aTopoB.

VYrneBoasl: MoHOcaxapuibl (TJIIOKO3a, pub03a W JAE30KCUpH003a), aucaxapuibl
(caxapo3a, 1aKkTO3a) U Mojaucaxapuasl (Kpaxmal, TIMKOTeH, 11e/UtoI03a). buonornyeckue
(YHKLIHH YTIIEBOJIOB.

Jlunuapl: Tpurauiepusl, Gochonunuasl, crepounsl. ['uapoduibHo-THAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkuun aunuaoB. CpaBHEHHE YTIII€BOIOB, OEIKOB U JUIUIO0B
KAaK UCTOYHHUKOB HEPTUHU.

Hyxnennoseie kucnotel: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Ctpoenue u pynkuuun JHK. Crpoenue u ¢pynkuuu PHK. Buger PHK. AT®:
CTpO€HHE U (PYHKIIHIH.

[{utonorus — Hayka o kiieTke. Kierounast Teopust — mpuMep B3aUMOIEHCTBUS UACHN
(aKkTOB B HAYYHOM MMO3HAHUHU. METO/IbI U3yUEHUS KIETKH.

Krnerka kak uenoctHast xuBasg cuctema. OOIIMe MpPHU3HAKU KIIETOK: 3aMKHYyTas
HapykHasg memOpana, Monekynbl JIHK kak renernueckuii anmapar, cucteMa CHUHTE3a
Oeika.

Tunel KIETOK: 3yKapHOTHYECKass M MNpokapuoThdeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuyeckou kietku. Kierounas crenka 6aktepuil. CTpoeHUE 3yKapUOTUUYECKOM
kJeTki. OCHOBHBIC OTJIMYUSI PACTUTEIILHOM, YKUBOTHOW Y TPUOHOM KIIETKHU.

[IoBepXHOCTHBIE CTPYKTYpbhl KIETOK — KIETOYHAas CTEHKA, IJIMKOKAJIUKC, UX
¢bynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiictBa W (PyHkiuu. lluromnaszma u eé
opranousbl. OmHOMeMOpaHHbie opranou sl kietku: IIIC, anmapart ['oab1Ku, TM30COMBI.
[lomyaBTOHOMHBIE OpraHOU[bI KJIETKU: MHUTOXOHAPUH, IacTuabl. IlpoucxoxaeHue
MUTOXOHAPUNA U Tutactuia. Buael tmactua. HememOpaHHBIE OpraHOWABI KIIETKH:
puOOCOMBI, KJIETOUHBIN LIEHTP, LEHTPUOJIU, PECHUYKHU, KTYTUKU. DYHKIMUOPTaHOUIOB
KJIETKU. BKitoueHus.

SAnpo — perynaTopHblii 1eHTp KieTku. CTpoeHue sjapa: siaepHas 000JI0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPbIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JemoHcTpauuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos,Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.



Luacpammsr: «PacripeienieHue XMMHUYECKUX JJIEMEHTOB B HEXXUBOW IPUPOAEH,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.
Tabauybl u cxemsl: «[lepuoanydeckas Tabnvua XMMUYECKUX INEMEHTOBY,

«CTpoeHne MONEKyJbl BOAb», «brocuHTe3 Oenka», «CTpoeHHE MOJEKYJbl OElKay,

«Ctpoenue pepmentay, «Hyknennosbie kuciotsl. JJTHK», «Ctpoenue monekynst ATO,
«CTpoeHue 3yKapuOTHYECKOM KIeTKn», «CTpoeHue KUBOTHOM KIeTkn», «CTpoeHue
pacTUTENbHOW KIIETKN», «CTpOeHHEe NPOKApUOTHYECKOW KIEeTKn», «CTpoeHue sapa
KJIETKW», «YTIEBOIBY, «JIunuapn.

ObopyoosaHue: CBETOBOM  MHKPOCKOM, OOOpyJOBaHUE [JIsi  MPOBEIACHUS
HaOJII0ACHUI, U3MEPEHNI, SKCIIEPUMEHTOB, MUKPOIPENapaThl PACTUTEIbHBIX,)KUBOTHBIX
U OaKTepUaNTbHBIX KIETOK.

NlabopaTopHble N NpaKTMYeckne paboTbl:

JlaboparopHas paborta Ne 1. «M3yyeHne KaTaIUTUYECKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuJia3bl UK KaTaaasbl ).

JlaGoparopHas padota Ne 2. «3yyeHue cTpoeHUs KIETOK PACTEHUM, )KUBOTHBIX U
OaxkTepuil IO MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX ONHUCAHUE.

Tema 4. /KuzHenesiTeJJbHOCTH KJIETKH

OOmeH BemiecTB, WJIM MeTaboau3M. AccUMWIALMS (TJTACTUYECKUH OOMEH)H
TUCCUMWISIIUSA  (PHEpreTuueckuidi oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
Metabonu3ma. Ponb 3aKOHOB COXpaHEHUs BEIIECTB U DJHEPrUM B TOHUMAaHUU
MeTaboIu3Ma.

Tunbl oOMeHa BemecTB: aBTOTpOo(HBIM U rerepoTpodHsiif. Ponb (pepmeHTOBB
oOMEHE BEIIEeCTB U MPEBPAICHIUN YHEPTUHU B KIIETKE.

®dotocunte3. CeToBas U TemMHOBas (a3bl Porocuntesa. Peakiuu doTocuHTE3A.
OddexTuBHOCTh oTOCMHTE3a. 3HaUeHHE (POTOCUHTE3A IJI KU3HU Ha 3emiie. BiusHue
yCIOBUM cpellbl Ha (POTOCHHTE3 U CHOCOOBI TOBBIIMIEHUS €0 MPOJYKTUBHOCTUY
KYJbTYPHBIX PACTCHU.

XeMoCHHTe3. XeMOCHHTE3UPYIOIIUe OakTepun. 3HAUCHHUE XEMOCHHTE3a ISl KU3HU
Ha 3emJie.

OHepreTuueckuii 0oOMEH B KJeTKe. PacrieruieHne BeIIeCTB, BBIJCICHHUE U
aKKyMYJUPOBAHHE SHEPTUU B KJIETKE. JTallbl dHEpreTudeckoro obmena. [nmmkomms.
bpoxenne u ero Buabl. KucmopogHoe OKUCIEHUE, WA KJIETOYHOE JbIXaHHUE.
OxucnurensHoe pochopunmupoBanre. IPPEKTUBHOCTh IHEPTETHUESCKOTO OOMEHA.

Peakuu matpuunoro cuntesa. ['enermueckas mudopmarus u JIHK. Peanuzamms
reHEeTHYEeCKON nH(MOPMAITNH B KIeTKe. [ eHeTHIeCKni KO/ ¥ €ro CBOMCTBA. TpaHCKpUMITIs
— wmatpuunblii cuate3 PHK. Tpaucmsmuss — OwocuHTe3 Oenka. DTambl TPaHCISIIHH.
Komuposanue amuHokuciot. Poib pubocoM B OnocuHTe3e Oernka.

Heknerounsie Gopmbr xu3Hu — Bupychl. Mcrtopus otkpeitusi Bupycos(/l.H.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUSI M JKM3HEHHOTO IHMKJIa BUPYCOB. baktepuodaru.
bosie3nn pacteHuii, JKMBOTHBIX M UEJIOBEKA, BBI3bIBAEMBIC BHUpycamu. Bupyc
ummyHoaedumuta yenoeka (BUY) — Bo3doyaurens CIIM/a. OOpaTHast TpaHCKpHUIILINS,
peBepTasa u unTerpasa. [Ipodunaktrka pacpocTpaHeHNs BUPYCHBIX 3a00JI€BaHUN.



JemMoHcTpaumm:

Ilopmpemwi: H.K. Konbios, [{.11. UBanosckuii, K.A. Tumupszes.
Tabauubl u cxembl: «Tunbl nNUTaHUA», «MeTabonmsm», «MutToxoHOPUAY,

«JHepreTuyeckuit oOMeH», «Xmoporiact»y, «®PotocuHTe’y, «Crtpoenue JIHK»,
«Ctpoenne u ¢GyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHueckuit Koy,
«Bupycs», «baktepuodparn», «Crtpoenune u >ku3HeHHbIM 1uka Bupyca CII/a,
Oaktepuodaray, «Permukarus JJHK».

ObopydosaHue: mopgenun-annavkaumm «YpsoeHne [LOHK un  TpaHcKpunuuax,

«buocuntes 6enka», « CTpoeHue KIeTKu», MojJienb cTpykTypbl JJHK.

Tema 5. PazMHoOKeHMe 1 MHAMBUIYAJbHOE PA3BUTHE OPraHU3MOB

Kierounplit MK, WK KU3HEHHBIN UK KIeTku. MaTepdaza u mutos. IIponeccsi,
nporekatomue B uHTepdaze. Perumkanus — peakuuss marpuyHoro cunrte3a JIHK.
CtpoeHre XpoMocoM. XPOMOCOMHBINH HA00p — KapHOTHI. J{UITOMIHBIN M TaruIOnIHBIN
XPOMOCOMHBIE Ha0Opbl. XpomaTuabl. LluToMOrMYecKkue OCHOBBI PAa3MHOXKEHUSI U
WHJIUBUAYAJILHOTO Pa3BUTHS OPTaHU3MOB.

Henenue kinetku — muto3. Craaun muto3a. [Iponecchl, npoucxoasume Ha pa3HbIX
CTaJusAX MUTO3a. BHOIOTrMYEeCcKU CMBICT MUTO3A.

[Iporpammupyemas rudesb KIETKH — aronTo3.

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecrmoyioe W ToJioBoe. Buabel Oecrionoro
pPa3MHOXXEHUA:  JEJICHUE HaABOE, I[IOYKOBAHUE OJHO- ©  MHOTIOKJIETOYHBIX,
CIIOpoOOpa3oBaHUE, BETETAaTUBHOE pa3MHOXeEHUE. VICKYyCCTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €T0 3HAYCHUE JIJIsI CEJICKIUU.

[TonoBoe pa3MHOXKEHUE, €ro OTJIMYUS OT OECII0JIOTO.

Meiio3. Craauu meiiosa. [Iporieccel, MpouCcXoasilnue Ha CTaausx Meiio3a. [ToBenenue
XpoMOcoM B Meno3e. KpoccuHroBep. buonornueckuii CMbICT ¥ 3HAYEHHE MENO03a.

["ameTorenes — mporecc 0O0pa3oBaHUS MOJOBBIX KJIETOK Y >KUBOTHBIX. [loyoBbIe
KeJe3bl: CEMEHHUKHU U sSIMYHUKU. OOpa3oBaHUE M Pa3BUTHE TOJIOBBIX KJIETOK — TraMeT
(cnmepmaro3ou, SUILEKIETKa) — crepMaroreHe3 W ooreHe3. OCOOCHHOCTH CTPOCHUS
SMUEKIETOK U criepMaTo30u10B. OmmogotBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOPHOHATBHOE pa3BUTHE (AMOPHUOTEHES).
Otanbl  3MOPUOHATBHOTO PA3BUTUSL y TO3BOHOYHBIX JKUBOTHBIX: JIpOOJICHHE,
racTpyisalus, OpPraHoIeHE3. [TocTamMOproHaIbLHOE pasButue. Turnsl
MOCTAIMOPUOHAIBHOIO PA3BUTHA: TPSIMOE, HEMPsSIMOE (JIMYMHOUYHOE). BiausiHuecpeasl Ha
pa3BUTHE OPTaHU3MOB, (haKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJuU Pa3BUTHSL.

demoHcTpauynm:

Tabnuyvr  u  cxemvl: «DOpMbl  pa3MHOXKEHHMSI OpPraHu3MOBy»,  «JlBoiiHOe
OIUIOJJOTBOPEHUE Y LIBETKOBBIX PAaCTEHUI», «BeretaTuBHOE pasMHOXEHHUE PACTECHUIN,
«/lenenue knetkn 6akTepuit», «CTpOCHHE MOJIOBBIX KIETOK», « CTPOEHUE XPOMOCOMBDY,



«Kiterounsnii nukny, «Pemukanua [JHK», «Muto3», «Meno3», «IIpsmoe u Henpsamoe
pazButue», «l'aMeTroreHe3 y MIICKONMUTAIONIMX U 4YeloBeKa», «OCHOBHBIE CTaJaUHU
OHTOT'CHE3a».

Obopyoosanue: MHKPOCKOTI, MUKpPOIIpEenapaThl «Cniepmato3ounasl
MJICKOTIUTAIOIIECTOY, <«SIMIeKIeTka MJIICKONUTatomero», «KapuokuHe3 B KJIETKax
KOpeIlIKa JIyKa», MarHuTHasi MoJelib-aniukanus «Jlenenune xierku», monens JIHK,
MOJIeTb MeTa(azHOM XPOMOCOMBI.

JlabopaTopHble 1 NpakTuieckne paboTbl:

JlabopaTtopuas pabota Ne 3. «HaGmronenne MuTo3a B KIIETKaX KOHYHMKA KOPEIITKa
JyKa Ha TOTOBBIX MUKPOIIPEIapaTax».

JlaboparopHast pabota Ne 4. «/3yueHHe CTPOCHHUS IMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

IIpenmer u 3amaun reHetuku. Mcropus pa3BuTHs Te€HETUKU. POJb LUTOJIOTMHU U
AMOPHOJIOTUN B CTAHOBJICHUU T'€HETUKHU. BKiag poccHiCKUX U 3apyO€KHBIX yUEHBIXB
pa3BUTHE TEHETUKU. METOJbl TEHETHKU (THOPUIIONOTUYECKUN, HUTOTC€HETHUYECKHH,
MOJIEKYJISIpHO-TeHETHUEeCKH). (OCHOBHBIE TE€HETUYECKUE TOHATHUS. | eHeTndeckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIINBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUsl MPU3HAKOB, YyCTaHOBJIEHHble [. MeHneneMm.
MoHorudpuiHOe CKpelMBaHue. 3aKoH €IMHO-00pa3us TMOPUJIOB MEPBOTO MOKOJIEHUS.
[IpaBwiio TOMUHHPOBAHUS. 3aKOH pPACIICIUICHHS MPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMET.
[TosmmHOE ¥ HEMTOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpeniMBaHue. 3aKOH HE3aBHCUMOTO HACTEAOBAaHUS MPU3HAKOB.
[{uTorenernueckre  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.  AHaIM3UPYIOIIEe
CKpemuBanue. Mcnosib30BaHWE AHAIM3UPYIOMIETO CKPEIIMBAHUS ISl  ONPEACICHUS
Ire€HOTHITa OCOOHU.

CuerienHoe HaclenoBaHue mpu3HakoB. Pabora T. Moprana mo cCiemieHHOMY
HACJIEIOBAHNIO T€HOB. HapyleHnne cuerieHus reHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XPpOMOCOMHAasl TEOPHS HACIEICTBEHHOCTH. | €eHETUUECKHE KapThl.

'enetnka mona. XpOMOCOMHOE OIpPEICICHUE TM0JIa. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOrameTHble U rereporaMeTHble Opranu3mel. HacienoBanvue npu3HaKkos,
CLETUICHHBIX C TTOJIOM.

N3meHunBOCTh. BHIBI ”3MEHUMBOCTHU: HEHACJIECACTBEHHAS U HACJIEACTBEHHAs. Posb
Cpelbl B HEHACIEJCTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKAIIMOHHON
M3MEHUYMBOCTH. BapranvoHHbIN psi M BapruauMoHHAas Kpusas. Hopma peakuunnpusHaka.
KonnyecTBeHHbIE W KAaue€CTBEHHBIE MNpPU3HAKM M WX HopMa peakuuu. CBoMCTBa
MOAU(UKAIIMOHHON N3MEHUYUBOCTH.

HacnenctBennasi, WM  TEHOTUNHWYECKAs, W3MEHUYMBOCTh. KoMOuHaTHBHAs
M3MEHYMBOCTh. Mei03 U TMOJOBOM MPOIECC — OCHOBA KOMOMHATUBHOM M3MEHYHUBOCTH.
Mytanronnass W3MeHYMBOCTh. Kiaccudukarusi MyTanuii: TEHHbIE, XPOMOCOMHEIE,
reHomMHble. Yactrora W mOpuyMHBL MyTauumid. MyTareHHsle  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSAJIOB B HACIeACTBEHHOU nu3menunsoctu H.M. Basuiiosa.



BHesinepHas HacneaCTBEHHOCTh M HK3BMEHUYUBOCTD.

['enetuka uenoBeka. Kapuortun yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YETIOBEKA!
TeHEaJIOTUUECKUN, OJM3HEIOBBIM, [IUTOTCHETUYECKUM, OMOXUMUUYECKUH, MOJICKYISPHO-
reHeTnueckuii. CoBpeMEeHHOE ONpeieICHIE M'EHOTHUIIA: TTIOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMpOBaHUEe, B ToM uwucie ¢ rmnomompio [IlIP-ananu3za. HacnenctBeHHbIC
3a00JIEBaHMS YCJIOBEKa: F'eHHBIE 00JIe3HU, OOJIE3HH C HACJICACTBECHHOM

IPEIPACIIONOKEHHOCTbIO, XPOMOCOMHBIE Oosie3HH. ComaTHyecKue UM T'€HEpaTHUBHBIC
myTtauuu. CTBOJOBBIE KIETKH. [IpuHIuMOBI 370poBOro 0o0pas3a KU3HU, AUArHOCTHUKH,
npoQUIaKTUKA W JICYCHHs] TIeHETHYeCcKux Oose3Heil. Meauko-reHeTuuecKoe
KOHCYJIFTUPOBaHUE. 3HAYCHUE MEIULMHCKON I'€HETUKH B NPEJOTBPALIECHUN W JICUCHUN
TeHETUYECKUX 3a00JIEBaHUI YEIIOBEKA.

demoHcTpauyum:

llopmpemwi: I'. Mennens, T. Mopran, I'. ne ®Ppuz, C.C. UYersepukos, H.B.
Tumodees-Pecosckuii, H.I1. Bapuios.

Tabnuyvt u cxemvi: «MOHOTHUOPUIHOE CKPEIIUBAHWE W €ro IIMTOTCHETHYECKas
OCHOBa», «3aKOH paCUICIJIEHUS U €ro LUTOT€HETHYECKas OCHOBA», «3aKOH YHUCTOTHI
ramet», «JluruOpuaHoe ckpemmBanuey, «lluTonornyeckue OCHOBBI JUTHOPUIHOTO
CKpelMBaHusD», «Meio3», «B3anmMoaencTBUE alIeIbHbIX TEHOBY, «I €HETHUYECKUE KAPThI
pacTeHHI, )KUBOTHBIX U YEJIOBEKay», «['eHeTnka noisay», «3aKOHOMEPHOCTH HACIIEIOBAHMUS,
CLEIUIEHHOTO ¢ MOoJIOM», « KaproTHIbl 4en0oBeKa U KUBOTHBIX», «BUIbl N3MEHUMBOCTHY,
«MoaudukanmonHas H3MEHUYUBOCTHY, «HacnemoBanue pesyc- (akropay, «l'eHeTuka
rpyII KpoBu», « MyTallMOHHAs! U3MEHYUBOCTH.

ObopydosaHue: mopenv-annavkaumm  «MoHOrmbpuaHoe  CKpelLmBaHUey,

«HemnonHnoe nomuHupoBanue», «Jurudpunnoe ckpeuuBanuey, «llepekpéct xpomocom»,
MHUKpPOCKOII M MHKporpenapar «Jpo3zodpuna» (Hopma, myrauud (HOpMbl KpPBUIBEB U
OKpacku Tena), repdapuit «I opox moceBHONY.

NlabopaTopHble 1 NpaKkTUYecKme paboTbi:

JlaGopatopnas pabota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUAHOTO U
OUTHOPUAHOTO CKPEIMBAHMS Y 1p030( Uikl Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yuenne moaupuKamOHHON W3MEHYUBOCTH,
MOCTPOCHUE BAPUALIMOHHOTO PSiJia U BAPUALIMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktrueckast padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJAOCIOBHBIX YEJTOBEKAY.

Tema 7. Cesnexuus oprann3MoB. OCHOBbI 0MOTEXHOJIOTHH

Cenexuus Kak HayKa U IpOLECC. 3apOKACHUE CEJIEKIIMU U JTOMECTUKALUS. Y YeHue
H.N. BaBwioBa 0 1eHTpax MPOUCXOXKIECHUS U MHOr00Opasusi KyJbTYPHBIX pacTCHUM.
L{eHTpbI TPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COpT, mopoAa, ITaMM.

CoBpeMEHHbIE METOJbl CeNeKIMU. MaccoBblii W HMHIMBUIYaJbHBIH OTOOpPHI B
CEJEKIMM pacTeHUd M KUBOTHBIX. OleHKa »Kcrepbepa. bBiIM3KOpOACTBEHHOE
CKpeuuBaHue — MHOpuauHr. Yucras nuaust. CkpenmBaHue YUCThIX JIMHUNA. ['eTepo3suc,



wi rubpuanas cuia. HepoactBenHoe ckpemmBanue — ayTOpuauur. OtnanéHHas
ruOpuan3anus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 U MOJyueHUE MOJUILIONIOB.
JIOCTHKEHUS CEJIEKINN PACTEHHM, >)KUBOTHBIX U MUKPOOPTaHU3MOB.

broTrexHosorusa Kak oTpaciib Npou3BOACTBa. | eHHas HHKEHepus. DTallbl CO3/IaHus
pexkomOunantHo JIHK u Tpancrennsix opranuzmoB. KiierouHnas vWHKEHepUs.

Kierounble KynpTypbsl. MHUKpOKIOHAIBbHOE pa3MHOKEHME pacTeHuid. KnonupoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE U
strdeckue npodieMbl. [MO — reneTndeck MOAU(PHUIIMPOBAHHBIE OPTaAHU3MBI.

[emoHcTpaumm:

Ilopmpemwi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. 1BaHOB.

Tabauywl u cxemvi: xapta «L{eHTpBI IPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTYPHBIX
pactennit», «llopomel nmoMamHMX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTCHUN»,
«Otnanénnas ruopuanzanus», «Padoter akanemuka M.®. BanoBay, «llonmumionausy,
«OO0bekThl  OMoTexHosorun»,  «KinerouHele  KyJabTyphl W KIOHUPOBAHHEY,
«KoHCcTpynpoBanue 1 nepeHoc reHoB, XPOMOCOM.

Obopydosanue. MYJSIKU TI0JI0OB U KOPHEIUIOJ0B TUKUX (DOPM U KYJIBTYpPHBIX
COpPTOB pacTeHuid, repbapuil «CeabCKOX035UCTBEHHBIE PACTEHUS.

NlabopaTopHble 1 NpakTMyeckme paboTbl:

Okckypeust «OCHOBHBIE METO/IBI U JOCTHXKEHUS CEJICKIIMU PACTCHUN U SKMBOTHBIX
(Ha CENEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO0 (GepMy, COPTOMCIBITATEIbHBI YYacTOK,B
TETJTUYHOE XO35HUCTBO, TA0OPATOPUIO arPOYHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBOJMIOUHOHHAA OHOJIOTUA

[Ipennochulkn BOZHUKHOBEHHMS IBOJIIOLMOHHOM TEOPHH. DBOJIIOLMOHHAA TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOTIONMOHHON TEOPUH Ha pa3BUTHE OUOJIOTHUU U IPYTUX
HayK.

CBunerenbcTBa 3BONMIONMH. [[aneoHTOMIOrMYeCKue: MOCIe10BaTEIbHOCTh HOSBIICHUS
BHUJIOB B MaJICOHTOJIOTMUECKOMN JIETOMHUCH, mepexoanbie ¢hopmbl. buoreorpaduueckue:
CXOJICTBO U pasnuyue GayH u (Hop MaTepruKoOB U OCTPOBOB.

DOMOpHOJIOTUYECKHE: CXOJICTBA W pa3luyusi OSMOPHUOHOB  pa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHbIE,
PYIMMEHTApHbIE OpraHbl, AaTaBU3MbL. MOJEKYISIPHO-OMOXUMUUYECKHUE:  CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH ¥ OCHOBHBIX META0OJMYECKHX TMyTel Yy BCeX
OPraHu3MOB.

OposonnonHas Teopusi Y. Jlapsuna. IIpennockuiku BOSBHUKHOBEHUS TapBUHU3MA.
JIBVOKyIre CUiIbl ABONIONMK BUAOB 10 [lapBuHy (M30BITOYHOE pa3MHOXKEHUE MPU
OTPAaHUYEHHOCTHU pecypcos, HeoMnpeaeneHHas W3MEHYUBOCTb, ooprba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBINA OTOOD).

Cunretnyeckas teopus 3o (CTI) u €€ 0OCHOBHbBIE TOJIOKEHUS.



MuxkposBosonus. [lomynsanus kak eqMHUIA BUIA U SBOJIOLMH.

JBrokynire cuiibl ((akTopbl) 3BOIOLUY BUJIOB B Ipupoze. MyTallmoHHBIH ITpoLeccu
KOMOMHATUBHAs U3MEHYMBOCTb. [lomynslMOHHbIE BOJIHBI U Jipeil reHoB. M3omsauus u
MHTpaLHs.

EctecTBeHHBIN 0TOOp — HAMPABISAIOUIHNIA (akTop IBOIIOIUN. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOneHHOCTh  OpPraHU3MOB  Kak  pe3yibTaT dBodtouuu. [Ipumepsl
PUCTIIOCOOJICHUI Y OpraHu3MoB. ApoMOP(O3bl U UIUO-AIAIITALIUH.

Bun u BugoobpazoBanue. Kpurepun Buga. OcHoBHBIE (OPMBI BUT00OPa30BaHUS:
reorpauyeckoe, 3K0JIOTHUECKOE.

MakposBomorusi.  PopMbl  3BONIONUU:  QuUieTHYECKas,  JIUBEpreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpaTuMoCTh 3BOJIOLIMH.

[IpoucxoxaeHue OT HeCHeUUATM3UPOBaHHbIX MpeakoB. IIporpeccupyromas
crienuanu3anvs. AJanTUBHAs paauanusl.

JdemoHcTpaumnn:

llopmpemuwi: K. Jlunnen, JK.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkenp, @. Mronnep, A.H. Ceepuos.

Tabauywl u cxemol. «Pa3BUTHE OPraHUYECKOTO MHUpa HA 3eMiiey, «3apoIbIIIH
MMO3BOHOYHBIX JKMUBOTHBIX», «ApXeonTepukcy, «Popmbl 00phOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIN 0TOOpY», «MHOroo0Opa3ue copToB pacteHuit», «MHorooOpasue mopos
KUBOTHBIX», «llomymsimuny», «MyTallMOHHAs HW3MEHYHMBOCTBY, «APOMOPQO3bI»,
«nmoamanramumy», «O0mas aereHepaius», «J[Brwkyiie cuibl 3Bosronuny, «Kapra-
cxema wmapmpyta unyremectBus Y. [apBuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoOseHHOCTh OpTaHU3MOBY, «l'eorpaduueckoe  BHUI000pA30BAHUEY,
«IKOJOTUYECKOE BUI000pA30BAHUE.

Obopyodosanue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMM TUIIAMHU OKpPAacKu, HAOOp
IJIOJIOB U CeMsiH, KoyuieKius «lIpumepsl 3alUTHBIX MPUCTIOCOOICHUN Y KUBOTHBIXY,
Mozeb «OCHOBHBIEC HAIIPABIIECHUS DBOJIIOINIY, 00bEMHA MOeNb «CTPOCHHE TOJIOBHOTO
MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapta mupa, KosuieKius «DopMbl COXPaHHOCTH MCKOMAeMBbIX
KUBOTHBIX M pACTEHU», Monesb anmiaukauus «llepekpéct Xpomocom», BiIa)XKHbBIE
npenapathl «Pa3zBuTue HacekoMoro», «Pa3BuTue JATYIIKW», MUKpOIIpEnapar
«JIpozodunay (Hopma, myTanru GOpMbI KPLIILEB U OKPACKH Teja).

ﬂa6opaTopr|e M NpaKkTnyeckne pa6OTbIZ
JlabopaTtopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(OJIOTHUECKOMY KPUTEPUION.
JlaGopatopuas pabGora Ne 2. «OnucaHwe MNPUCTIOCOOTICHHOCTH OpraHu3Mau
e€ OTHOCUTEIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HHU HA 3emuie

JloHaydHble TIPEACTABICHUS O 3apOXKIACHUU SKU3HM. HaydHble THIOTE3bI
BO3HMKHOBEHHUS XKU3HU Ha 3emJyie: abuoreHe3 W maHchepMus. XUMHYECKask dBOJIIOIIHSL.
AOGUOTeHHBIN CUHTE3 OPraHUYECKHUX BEIIECTB U3 HEOPTraHWYECKUX. DKCIIEPUMEHTAIBLHOE
MOATBEPKIECHUE XUMUIECKOU 3BoJfornu. HauanpHbIe STabl OMOI0THYECKOM SBOJTIOIIHH.



['umoteza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE
pOTOKIETKH. [IepBrie KIETKM U UX 3BOIONMSA. POPMUPOBAHME OCHOBHBIX I'PYIII KUBBIX
OpraHU3MOB.

Pa3Butue xu3Hum Ha 3emse mo 3pam u nepuonaMm. Karapxeil. Apxeiickasu
npoTepo3oiickas 3pbl. [laneo3orlickas 3pa u e€ nepuoabl: KeMOPUICKUM, OpJIOBUKCKHH,
CUJIypUWCKNN, T€BOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3so30iickas 3pa v €€ Nepruoabl: TPUACOBBIN, FOPCKUIM, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepruobl: MajeOreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KIHMaTa W TEOJIOTMYECKUX MpoueccoB. OCHOBHBIE ATarllbl

HBOJIIOIIMU PACTUTENIBHOTO U )KUBOTHOTO MUpa. ApoMopdo3bl Yy pacTeHUI U )KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE IPYII JKUBBIX OPTaHU3MOB.

CucremMa OpraHM4yeckoro wmupa Kak oOTpaxkeHue dBomound. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

OBOJIIOIMS 4YEJIOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BUTHE NIPEACTaBICHHUIO
ITPOUCXOKICHUH YeJOBEeKa. MeTonbl u3ydeHus aHTpororeHe3a. CXoacTBa U pa3inydus
YEJI0BEKA U JKUBOTHBIX. CUCTEMATHUECKOE TOJIOKEHNE YETIOBEKA.

JBwxyue cunbl (paktopsl) antpornoreHeza. HacnencrBeHHass U3MEHUMBOCTh U
ecTeCcTBeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KW3HU, M3TOTOBJICHUE OpYAUN Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAUMM W BETBU OBOJIOLMHU YEJIOBEKA: ABCTPAIONMUTEKH, YemoBek
yMenbii, YemoBek NpsAMOXOMmMM, UemoBeK HeaHIepTaldbCKuil, UYeloBEK pa3yMHBIN.
Haxonku uckomaembIX OCTAaTKOB, BPEMsl CYILIECTBOBAaHMS, O0JACTh PACHPOCTPAHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BporeouaHas (eBpasuiickas),
HErpo-aBCTpaiouiHasl (PKBAaTOpHabHAsI), MOHTOJOHWAHAs (a3UaTCKO-aMEPUKAHCKas).
YepTbl NOpHUCTIOCOOJEHHOCTH TIPEICTABUTENICH YEJNOBEUECKMX pac K  YCIOBHSM
cyuiecTBOBaHMs. EAMHCTBO yenoBevyeckux pac. Kputuka pacusma.

demoHcTpaunu:

llopmpemuwi: ®©. Pean, JI. Ilactep, A.. Onapun, C. Mumnep, I'. FOpu, Y. [{apBuH.

Tabnuyvr u cxemvr: «Bo3uukHoBeHHe CoJHEYHOM CHCTEMbI», «Pa3ButHe
opraHuueckoro  mupa», «PacturenbHas  KieTka», <«OKUBOTHas  KJIETKay,
«IIpokapuoTnueckass kieTka», «CoBpeMEHHass CHUCTeMa OPraHUuYecKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEIOBEKA U YeJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOAO0K MPEAKOB COBPEMEHHOTO YEIIOBEKAY,
«/lpeBHenimme sroaw», «lpeBHue moan», «llepBble  COBPEMEHHBIE  JIIOIWY,
«YHenoBeueckue pacobh».

Obopyoosanue: mymnsiku «lIpoucxoxaenrue demoBeka» (OHOCTHI aBCTPATIONMUTEKA,
MMUTEKAHTPONA, HEeaHJAepTaliblla, KPOMAaHbOHIIA), CICNKU WM HW300paKeHHUs] KaMEHHBIX
opyAuii  TepBOOBITHOTO  4YeloBeka  (KaMHU-yommepsl,  pyoOuna,  ckpeOna),
r€OXpPOHOJIOTHYECKAasT TaOnuIa, KOJUICKIUsS «DOopMbl COXPAHHOCTH HMCKOIAEMbIX
YKUBOTHBIX U PACTCHUIN».

NabopaTopHblie 1 NpakTUYeckmne paboTbi:

JIP No  «HM3yueHne  HMCKOMAaeMbIX  OCTAaTKOB  PAaCTEHUH U KUBOTHBIX B



KOJIIICKIIHUAX) .

DKcKypcHsi « IBOJIOLMSI OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH
WM KpaeBeAUYECKUM My3eit).

Tema 3. Opranusmbl 4 OKpY:Ka0IIAs cpeaa

OKOJIOTHsI KakK Hayka. 3ajaud M pasleibl dKOJOTHH. MeToabl DKOJIOTHYECKUX
UCCIIEOBaHMM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJI0BEKA.

Cpenpl oOuTaHWs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAs, IIOYBEHHA,
BHYTPHOPTaHU3MEHHASI.

Okonoruueckue  Qakropel.  Knaccuduxamuss — skosornyeckux — (akTOpOB:
abuoTnyeckre, OMOTUYECKUE U aHTPOTIOTeHHBIE. J[efiCTBHE IKOIOTUYECKUX (PaKTOPOB Ha
OpraHU3MBl.

AOuoTtnueckue (aKTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. POTONEPUOIU3M.
[TpucnocoOaeHust OpraHu3MoB K JCHCTBUIO aOMOTHUYECKUX (akTopoB. buonmormyeckue
PUTMBI.

buotnueckue Qakropel. Buapl OuMoTHYECKMX B3aMMOAECUCTBUN: KOHKYPEHIIMS,
XUIIHAYECTBO, cuUMOMO3 u ero ¢opmbel. Ilapazutusm, koomepauusi, MyTyallu3M,
KOMMEHCaIU3M  (KBapTHUPAHCTBO, HAaXJEOHWYECTBO). AMEHCAIU3M, HEUTpanu3Mm.
3HaueHHe OWOTHMYECKUMX  B3aUMOACHCTBUM  JJIi  CYIIECTBOBAHMS  OPraHU3MOBB
IPUPOJIHBIX COOOILIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH NOMyJSIuU. OCHOBHBIE MOKA3aTeNn MOMYJISLIHNN:
YUCJIEHHOCTD, ITUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpanud. JluHaMuka
YUCJIIEHHOCTHU MOMYJISUUU U €€ PEeryIIsIiusl.

demoHcTpauynm:

Mopmpemei: A. Tymbonbat, K.®. Pynbe, 3. Fekkenn.

Tabauyvr u cxemwvr: xapta «[lpupomusie 30HBI 3emum», «Cpenbl oOUTaHUS
opranusmoBy»,  «®oronepuoausm»,  «llomymsaiun»,  «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTHU TOMYJsuU UHPy30puu-TyPenbkny, «[luiespie nenm.

JlabopaTopHble N NpaKTMYeckne paboTbl:

JlaGoparopnas pabora Ne 3. «Mopdonoruueckne OCOOEHHOCTH pacTeHUM
13 pa3HbIX MECT OOUTAHUS.

JlabopaTtopHnas padota Ne 4. « BnusiHue cBeTa Ha poCT U pPa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «[1ogcuét NMIOTHOCTH MOMYJISAINA pa3HBIX BHIOB
paCTEHUI.

Tema 4. Coob1ecTBa U IKOJOTHYECKHE CUCTEMBI
CooOmiectBo opraHu3mMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BHJIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-nomuaanTel. CBsi3u B OMOIIEHO3E.
DKOJOTHYECKHUE CUCTEMBI (3KOCHCTEeMBI). [ToHaTHE 00 KOCHCTEME M OHMOTEOIIeHO3E.
DYHKITMOHAIBHBIC KOMITOHEHTBI SKOCHCTEMBI: TPOIYIICHTHI, KOHCYMEHTBI, PEIyIICHTHI.
KpyroBopoT BeliecTB 1 NOTOK SHEPTUU B d3KocucTeMe. Tpoduueckue (MUIEBbIE) YPOBHU
skocucteMsl. [Iumessie ey u cetu. OCHOBHBIC TTOKA3aTeNId YKOCUCTEMBI: OroMacca,



MPOIYKIUS. OKOJOTUYECKUE THPAMUJIBI: TPOIYKIIUH, YUCICHHOCTH, OWOMACCHI.
CBoiicTBa 3KOCHCTEM: YCTOMYHMBOCTD, CAMOPETYJISIUS, pa3BuTue. Cykieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOTO WU
IIMPOKOJUCTBEHHOTO JIECa.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. ATpO3KOCUCTEMBI. Yp603KOCUCTEMBL.
buonoruueckoe u X03iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpasue kak (¢dakTop ycTOHYMBOCTH  dkocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3eMiie.

VYuenue B.U. BepHanckoro o 6uocdepe. ['panuiisl, coctaB u CTpykTypa Ouochepsl.
Kupoe BemectBo u ero @ynkmuu. OcoOeHHocTH Ouochepsl Kak TII00ATBEHON
AKOCUCTEMBI. JI[nHaMHuueckoe paBHOBECHE U oOpaTHas CBs3b B bnocdepe.

KpyroBopoThs! BeniecTB ¥ OMOT€OXMMHUYECKHE ITUKITBI 2JIEMEHTOB (YIJIepoia, a30Ta).
3oHaNBHOCTH Onochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBo B Ouochepe 3emnu. AHTpONOreHHbIE HM3MEHEHHs B Ouocdepe.
['o6asibHbBIE KOJIOTHYECKHUE MTPOOIEMBI.

CocymiecTBoBaHre TpUPOAbl U desnoBedecTBa. CoxpaHeHre OMOpa3HOOOpa3us Kak
OCHOBa ycroiunBocTu Ouocheprl. OCHOBA pallMOHAIBHOTO YIMPABIEHUS MPUPOIHBIMU
pecypcamMu U UX UCIOJIb30BaHUE. JOCTHXKEHUSI OMOJIOTHU U OXpaHa MPUPOJIBI.

demoHcTpauynm:
Ilopmpemui: A.JIx. Tencnu, B.H. Cykaués, B.11. Bepnaackuii.
Tabnuysl u cxemol: «luwesble uenu», «BMOLEHO3: COCTaB M CTPYKTypa»,

«IIpuponnbie cooOmiectBay, «llemu mnuTanusy, «DKOIOrHYECKas MHPAMUTIAY,
«buochepa u uyenoBek», «IKOCHUCTEMA IIMPOKOJUCTBEHHOIO Jecay, «IKOCHCTeMa
XBOWHOTO Jiecay, «buoreHo3 Bomoémay, «ArpoueHos», «lIpuMepHble aHTPONOTeHHBIE
BO3/ICIICTBUS HA IPUPOAY», « BaxkHel e ICTOUHUKH 3arpA3HEHUS BO3yXa U TPYHTOBBIX
BOo», «ITouBa — BaxkHeMas cocrapistomas ouochepsn, «DakTophl Aerpaalvy MOYBY,
«ITapaukoBsIif 3pPerT, «DaKTophl paInOaKTUBHOTO 3arpsi3HeHs ornochepr», «Oo1mast
CTpyKTypa ouochepo», «Pacnpoctpanenue xu3Hu B ouocdepe»,

«O30HOBBIN 3KkpaH Ouochepr», «Kpyrosopor yriepoma B OGuochepe», «KpyroBopot
a30Ta B PUPOAEY.

Ob6opynoBanue: Mojenb-ammIukanus «Tunudneie  OUOIICHO3BI», TepOapuit
«PacturenbHple cooOIIeCTBay, KoJuleKuu «buoreHo3», «Bpemurenn BaxHEHITHX
CEIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu M KOJUICKIIMU PACTCHUN W >KUBOTHBIX,
MpUHAJJICKAIME K Pa3HbIM SKOJIOTMYECKUM TpyIIaM oJHoro Buaa, KpacHas kHura
Poccutickoii @enepanmu, n300pakeHUs] OXPAHAEMbIX BUIOB PACTCHUN U KUBOTHBIX.




INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
110 BUOJIOI'MU HA YPOBHE CPEJTHEI'O OBIIIEI'O OBPA3OBAHMUA

Cornacio ®I'OC COO ycraHaBnMBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOy4aronMMuUCsi  MporpaMM  CpeJHero  oOmero  o0pa3oBaHUs:  JUYHOCTHBIM,
METaINpeIMETHBIM U MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pe3yJIbTATOB OCBOCHUS NpeaMeTa « buonorus» BelaeneHbI
CJIEYIOLIME COCTABISIONINE: OCO3HAHHME OOYYAIOMIMMUCS POCCHICKON TIpa’kIaHCKON
WJICHTUYHOCTH — TOTOBHOCTM K  CaMOpAa3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPEICIICHUIO, HAaJU4Yhe MOTUBALMU K OOY4YEHHIO OMOJIOTHH, LieJICHAIPaBICHHOE
pa3BUTHE BHYTPEHHHMX YOEKICHWI JIMYHOCTA HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
HUCTOPUYECKUX  TPAJULUNA  pa3BUTHS  OHMOJIOTMYECKOTO  3HAHUSA, TOTOBHOCTHHU
CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBAaTHCA B CBOEH JESATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMM, MPUCYIIUMH CHUCTEME OHOJIOTHYECKOTr0 O00pa3oBaHusl,
HaJM4YMe DKOJOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IEJIM U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3yNbTaThl OCBOEHUs Ipeamera «buomorus» IOCTUTarOTCsB
€IMHCTBE y4eOHOM W  BOCHHUTATEIBHOM  ACATEILHOCTH B  COOTBETCTBUHUC
TPAJIULMOHHBIMU POCCUUCKUMHU COLMOKYJIbTYPHBIMH, HCTOPUYECKUMU M JyXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTAMH, TPUHATHIMA B OOIIECTBE TMpaBWJIaMH W HOPMaMH
MOBEJICHUSI W  CIIOCOOCTBYIOT —TMpolleccaM  CaMOIIO3HAaHUs, CaMOBOCIUTAHUS W
CaMOpA3BUTHs, PA3BUTHUSI BHYTPEHHEN MO3ULMUU JIMYHOCTH, NATPUOTHU3MA, YBAKECHUSK
3aKOHY W TPaBOMOPSAKY, YEJIOBEKY TpyAa M CTaplieMy MOKOJICHUIO, B3aMMHOIO
YBaXEHUsA, OEpeKHOTO OTHOLIEHUS K KYJIbTYPHOMY HACICAHI0 U TPATUIUSAM
MHOTOHAIIMOHAJILHOTO Hapoa Pocculickoit denepanuu, IpupoJie U OKPYKAIOIIEH CpeIE.

JIngHOCTHBIE pe3ysbTaThl OCBOCHUSI y4eOHOro mpeameTra «bHOJOTHS) TOHKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEM TMO3MIMEH  JIMYHOCTH, CHUCTEMOM  I[€HHOCTHBIX
OpHEHTAIIUN, TTO3UTUBHBIX BHYTPEHHHUX yOEKIECHUHN, COOTBETCTBYIONIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIUPEHHE KU3HEHHOTO OMbITa M OMbITa
JNEATEILHOCTH B TPOLECCE pealu3alldd OCHOBHBIX HAIPaBJICHUM BOCIUTATEIBHOU
NEATENBHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxxaaHckoro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TIO3UIMU OOYYaIOMIEroCcsl KaKk aKTHUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TPaB M OOA3aHHOCTEH, yBa)KEHUE 3aKOHAU
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTU IIPpHU CO3JaHUU y‘I€6HBIX
ITPOCKTOB, PCHICHUU y‘IG6HBIX M IMIO3HABATCJIBHBIX 3aJa4, BBIIIOJHCHHH OMOJIOTUYECKUX
OKCIICPUMCHTOB,



CIOCOOHOCTh OIpPEAENATh COOCTBEHHYIO MNO3UIMI0 IO OTHOLUEHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHUE YUYWTHIBaTh B CBOMX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS IO C pa3HbIMU YOEKIACHUSMHU, KYyJIbTYPHbIMH LIEHHOCTSIMH U
COLIMAJIbHBIM I10JIOKECHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS yUEOHBIX,
[I03HABATEIbHBIX U UCCICAOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOILICHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMS,

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU EATEIIBHOCTH;

2) NaTpMOTHYECKOr0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HUACHTUYHOCTH, MAaTPUOTU3MA,
YBAXXEHHUS K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH mnepen PoauHON, ropaoctu 3a
CBOM Kpail, cBOow Poauny, CBOW $3BIK W KYJIbTYpy, IPOLIJIOE W HACTOSAILIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHWE K MPUPOJHOMY HACIECAUI0O WU MAMATHUKAM IPUPOIBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILIEHMBAaTh BKJIAJ] POCCHUMCKUX YUYEHBIX B CTAaHOBJIICHUE M Pa3BUTHE
OMOJIOTHH, TOHUMAHUSI 3HAYEHUs OWOJIOTMU B MO3HAHUU 3aKOHOB MPUPOJBI, B KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIECTBA;

ujeiiHas  yOeXKJIEHHOCTh, TOTOBHOCTh K CIyXeHut0 U 3amure OtedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) T1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:
OCO3HaHUue JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHHUS;
CIIOCOOHOCTh ~OIICHUBATh CHUTyallMl0 W TPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTHUPYACH HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;
OCO3HaHHE JINYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEeT0; OTBETCTBEHHOE
OTHOUIEHHUE K CBOUM POJMUTENSIM, CO3/IAaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TPUHATUS LEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBUM C TPAAULHUSIMU
HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIMTAHHS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs OCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUIH;

IMOHUMAHUE HSMOLIMOHAIIBHOTO BO3JACUCTBUSA JKMUBOW IIPUPOJBI U €€ LEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE ITPOSIBIIATH
KauyeCcTBa TBOPUYECKOW JINYHOCTH;

5) ¢pusuyeckoro BocnUTaHUS, (POPMHUPOBAHUA  KYJBTYPbl  3/I0POBbSI U
IMOIUOHAIBLHOTO 0JIAT OOy IHsI:

MMOHMMAaHUE W pealn3alus 30pOBOro M 0e30macHoro oOpasa KHU3HHU (3I0POBOE
MUTaHue, COOJIIOICHNE TUTMEHWYECKUX MPaBUI U HOPM, COATaHCHPOBAHHBIA PEKUM
3aHATHI M OTIbIXA, peryisapHas (pu3ndeckas akTUBHOCTH), O€pEKHOT0, OTBETCTBEHHOTOU



KOMIIETEHTHOT'O OTHOILIEHHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37]0POBBIO;
NOHMMAaHHE LEHHOCTU MPaBUJ MHAWBUIYAIBHOTO U KOJUIEKTMBHOIO O€30MaCHOTO
NOBEACHUS B CUTYalUsIX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIFOJICH;
OCO3HAaHUE TMIOCJIEJACTBUI W HENPUATUS BpPEAHBIX MPHUBBIYEK (yHOTpeOIeHUsS
QJIKOTO0JI51, HAPKOTUKOB, KypeHUs);

6) Tpya0BOIro BOCIIUTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IH00HE;

FOTOBHOCTh K AaKTUBHOM JCITEIBHOCTH TEXHOJOTMYECKOM M  COLIMAJIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHMIIMUPOBATh, IUIAHUPOBATh M CaMOCTOSTEIIBHO
BBITIOJTHATH TaKyIO JIEATCIHbHOCTD;

WHTEpPEC K pasaudyabiM chepaM mpodecCHOHATBHOU JEATEIHHOCTH, YMCHHE
COBepIIIaTh OCO3HAHHBIM BBIOOp OyayIiel mpodeccur W pealru30BbIBATh COOCTBEHHBIC
YKN3HCHHBIC TIJIAHbI;

TOTOBHOCTBh U CIIOCOOHOCTh K 0OpPa30BaHMUIO U CaMOOOPA30BaHUIO HA MPOTSKEHUU
BCEH >KHU3HU;

7) 3KO0JI0TMYE€CKOr0 BOCTIUTAHMS:

HKOJIOTUYECKH 1€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK MCTOUYHUKY KU3HH Ha
3emiie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIICHUE  YPOBHS  DKOJOTHYECKOM  KYJbTYphl: MNPUOOpPETEHHE  ONbITa
TJTAHUPOBAHMS TTOCTYIIKOB M OLIEHKM HMX BO3MOJKHBIX TMOCJEACTBHM ISl OKPYXKAIOIIEH
Cpensl;

OCO3HaHME rI00aJTbHOT0 XapaKTepa SKOJOTHYECKUX POOJIEM U IyTEH UX PELICHUS;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpETaeMble MPU U3yYEHUU OWOJIOTHUH 3HAHUS U
YMEHHUS MPU PEIICHUU MPOoOJIeM, CBA3AHHBIX C PalMOHATIBLHBIM MPUPOIOTOJIH30BAHUEM
(cobmroieHue MpaBuJil MOBEJEHUS B PUPOJIC, HAMPABICHHBIX HA COXPAHEHUE PAaBHOBECHS
B DKOCHCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OUOChEpHI);

AKTUBHOE HENPUATUE JEWCTBUNM, NPUHOCSIUIUMX BpPEI OKPYKAIOLIEH NPUPOTHON
cpene, yMEHHE TMPOTHO3MPOBATH HEOJArONPUSATHBIE HKOJOTMYECKUE IOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U MTPENOTBPALIATh UX;

HAJIMYKUE PA3BUTOIO SKOJOTUYECKOTO MBIIIJICHUS, SKOJIOTUYECKON KYJIBTYPHI, OIbITA
NEATEIbHOCTH JKOJIOTUYECKON HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMU B
[M03HABATEJIbHOW, KOMMYHHKATUBHON W COLMAJIBHOW MPAKTUKE, TOTOBHOCTHUK YYACTHIO
B IPAKTUYECKOU AEATETBHOCTH SKOJIOTMUYECKOU HAPABIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSL:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKM W OOILIECTBEHHOM MPAaKTUKHA, OCHOBAHHOIO Ha JUaJjiore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M  YWTATEIbCKOM KYJBTYpbl Kak CpEICTBa
B3aUMOJICUCTBUS MEXAY JIFOJAbMH U TIO3HAHUSI MUPA;

NOHUMAaHKE crielu(UKN OUOJIOTMH KaK HaAyKH, OCO3HAHUsS €€ poJii B (POPMUPOBAHUU
palMOHAIBHOIO HAYYHOI'O MBILIUIEHUS, CO3JaHUM LEJIOCTHOIO MPEICTABIECHUS 00
OKpY)KalollleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YelIOBeKa U OOIIECTBA, B MO3HAHUU



MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHHH TNPOOJIeM COXPAaHEHHS TPHUPOIHOTO
paBHOBECHS,

yOeXAEHHOCT, B 3HAYMMOCTH OWOJOTHHM JJII COBPEMCHHOW IWBUIIU3AIUU:
oOecrieueHHsT HOBOTO YPOBHS PAa3BUTHUS MEIWIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pEIIaTh PEeCypCHBIC MPOOJIEMbI Pa3BUTHS YEJIOBEUECTBA,
MOMCKA IyTeH BHIX0/1a M3 TJIO0ATBHBIX SKOJIOTUUECKUX MPOOIIEM U 00eCIIedeHus epexoia
K YCTOMYHMBOMY Pa3BUTHIO, PAIMOHAIBHOMY WCIIOJb30BAHUIO TPHPOIHBIX PECYPCOB U
(hOpPMUPOBAHUIO HOBBIX CTaHIaPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OMOJOTHYECKUX 3HAHUU B IEJSAX TOBBIIICHUS
o0Ime KyIbTypbl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, KaK COCTaBHOM dYacTu
(GYHKITMOHATFHON TPaMOTHOCTH O0ydaronmxcs, GopMUpyeMOi TPy N3YIeHUNONOIOTHH;

MMOHMMAHHE CYIITHOCTA METOJIOB TTO3HAHUS, HCIIOIh3YEMbIX B €CTECTBCHHBIX HayKaX,
CIIOCOOHOCTH HCIIOJIb30BaTh IMOJIy4aeMble 3HAHUS JJIA aHAJIU3a U OOBSICHEHUS SIBICHUUN
OKPYKAIOIIEer0 MUPa M MPOUCXOAAIINX B HEM H3MEHECHUN, YMEHHE JIeJIaTh 000CHOBAHHBIC
3aKJIIOYCHUS] HA OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOIIUXCS JAHHBIXC IEJIbIO MOTYYCHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CAaMOCTOSTEILHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIsl PEIICHUS
po0JIEM B PEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAaHHWE I[EHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISAThH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHIYAIHHO U B TPYIIIIE;

TOTOBHOCTh ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHWUW MO OMOJIOTMM B COOTBETCTBUU C YKU3HCHHBIMU
MMOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHUs ydeOHoro mpenmera «buomorus»
BKJIIOUAIOT:  3Ha4uMMble Uil (OPMUPOBAHMS  MHUPOBO33PEHUS  OOyYarOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXIpPEIMETHBIE) OOIeHAay4YHbIe TOHATHS, OTpaKarollue
L[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CICIIU(DUKY METOJIOB MTO3HAHUS, UCTIOIb3YEMbIXB
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBJICHUE, MIPOIECC, CUCTEMA, HAYYHBIN (aKT,
MPUHLINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeI0BaHUE, HAOJIOJEHUE,
U3MEpPEHHUE, OJKCIEPUMEHT U JPYIHX), YHUBEpPCAIbHbIC Yy4eOHBIE JCHCTBUS

(To3HaBaTeIbHBIC, KOMMYHHKATHBHbIC, PETYJIATUBHEIC), o0ecrneunBaroIINe
dbopMupoBaHre (PYHKIIMOHAIBHOH TPAMOTHOCTH M  COIMAJIBHOH  KOMIICTCHIIUU
oOydJarormxcs, CIIOCOOHOCTH O0yJarOIIIXCS UCIIOJIb30BaTh OCBOCHHBIC

MEXJIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHUE 3HAHMUS UM yHUBEpPCAJbHbIC Y4YCOHBIC
JIEVUCTBUS B MO3HABATEIILHON U COIMAILHOW MTPAKTHKE.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe HeilCTBHUSA
ba3oBble JJoruueckue 1ecTBUA:

CaMOCTOSITeNIbHO (hOPMYIUPOBATH U aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

WCIIOJI30BaTh MPU OCBOCHUHW 3HAHUM MPUEMBI JIOTMYECKOTO MBIILICHHUS (aHau3a,



CUHTE3a, CpaBHEHUS, Kiaccuukanuu, 0000IIeHs ), pACKPBIBATh CMBICI OMOJIOTMYECKUX
NOHATUHN (BBIAEIATh MX XapaKTEepHbIE IMPU3HAKH, YCTAHABIMUBATh CBSI3HM C JPYTUMU
MOHSATUSIMHU );

OTIPENENATh LEeNU NeATeIbHOCTH, 3a/laBasi apaMeTpbl U KPUTEPUHU UX JOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI I€ITEIbHOCTH C MOCTABJICHHBIMU LEISIMHU;

UCII0JIb30BaTh OMOJIOTMYECKHUE TOHITHS JJ11 00BsICHEHUS (PAKTOB U SABJICHHUM KMBOU
MIPUPOJIBL;

CTPOUTH JIOTUYECKUE paACCYKIeHUs (MHIAYKTUBHBIC, JIETyKTUBHbBIC, TI0O aHAJIOTUH),
BBUIBIIATh  3aKOHOMEPHOCTM U MPOTHBOPEUYUS B PACCMaTPUBAEMBIX  SIBJICHUSX,
(GbOopMyIUpPOBATh BHIBOJIBI M 3aKIIIOUEHUS,

IPUMEHATH CXEMHO-MOJIEIbHBIE CpPEICTBA [JIsl MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOLICHHH B M3y4aeMbIX OHMOJIOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUUi
Pa3HOTO POJIa, BHISIBJICHHBIX B PA3TUYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3palaTbiBaTh IUIaH PEIICHUS NPOOJEMbl C YYE€TOM aHajlu3a MMEIOIINXCS
MaTEepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHMBATH COOTBETCTBHE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH NOCIIEACTBHN JEATEIbHOCTH;

KOOPJIMHUPOBATh W BBIOJIHATh pabOTy B YCIOBUSAX PEAIBHOr0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJEHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE ITPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBaTe/IbCKUE 1eMCTBUS

BJIaJICTh HaBBIKAMH yYeOHO-HMCCIICIOBATEIbCKOH W MPOSKTHOM JeATEeIbHOCTH,
HaBBIKAMU Pa3peIIeHUs] TPoOJIeM, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY
MOUCKY METOJOB PENICHUSA IPAKTHYECKUX 3a/1ad, NMPUMECHEHHIO Pa3JIMYHbIX METOJIOB
MMO3HAHUS,

HCTIOJIb30BATh PA3JIMYHbBIC BUJIbI ACATEIBHOCTH 10 MOJTYYEHHUIO HOBOTO 3HAHUS, €TO
HMHTEpIIpeTalny, MPeoOpa30BaHUI0 U MPUMEHEHUIO B YUEOHBIX CUTYaIIUSX, B TOM YHUCJIE
MIPH CO3JIAaHUH YUEOHBIX M COLIMAIBHBIX ITPOCKTOB;

dbopMUpOBaTh HAy4YHBIM THI MBIILUICHUS, BJIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJaAMH;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H B 00pa30BaTEIbHOM AEATEIbHOCTUH
KU3HCHHBIX CUTYAIUsX;

BBISIBIIATH MPUIMHHO-CIICACTBEHHBIC CBSA3HM M aKTyaJIM3UPOBATH 3a7ady, BbIJIBUTAThH
TUNoTe3y e€ peleHrs, HaXOUTh apTryMEHTBI TSl IOKa3aTeIbCTBA CBOUX YTBEPKIACHHH,
3a/1aBaTh MapaMeTPhbl K KPUTCPUU PEIICHUS;

aHAJIM3UPOBaTh IMOJYYEHHBIC B XOJAC PEIICHUS 3aTadydl pe3ybTaThbl, KPUTHUCCKU
OIICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX yCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CHUTyallusiM, OIICHUBATh TMPUOOPETEHHBIA  OTIBIT;

OCYIIECTBIIATH LIeJICHANTPABICHHBIN MTOUCK IMMEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBUSA
B IPO(heCCHOHANIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B T[IO3HABATEIBHYIO U TMPAKTHYECKYIO OOJacTH
KU3HEICATCIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;



BBIIBUI'aTb HOBBIC UACH, IIPCAJIAraTb OPUTMHAJIbHBIC ITOAXOAbI U PCUICHUSA, CTABUTH
HpO6JI€MBI 1 3aJa4M, JOITYCKarOIHEC aJIbTCPHATHUBHBIC PCIICHM.

Pabora c unpopmanmei:

OPUEHTHPOBATHCSI B PA3IUYHBIX HCTOYHHMKAX HHMOpManuu (TEKCTe Y4eOHOro
ocoOUsl, HAYYHO-TIOMYJIIPHOM JIUTEpaType, ONOJIOTUYECKUX CIIOBAPSIX U CIIPAaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETe), aHaTn3upoBaTh HHGOPMAIUIO PATUYHBIX
BUIOB M (OpM TpEeACTaBICHUS, KPUTHUYECKH OIEHUBAaTh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUYHUBOCTH;

(OopMyIMpPOBATH 3alPOCHl U MPUMEHATH Pa3IUYHbIE METO/IbI P MMOMCKE U 0TOOpE
OMOI0rMYecKoi HHPOpMaLU, HEOOXOAUMOM JIJIsl BBIITOJIHEHUS YUE€OHBIX 3a/a4;

npuobperaTh  OMBIT  HMCHOJb30BaHUS  HMH(OPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAaTh KYJbTYpY AaKTHBHOI'O HCIIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BbIOMPATh ONTUMAIbHYIO (POpMY MPEACTABICHUS OMOJIOTUYECKON
uH(popmanuu (cxembl, rpaduKu, IUarpaMMbl, TaOIHILbI, PUCYHKH U IPYroe);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B KaU€CTBE CPEACTBA MpHU pabOTe ¢ OMOIOTHYECKOM
uHpopmanuen: NPUMEHITh XUMUYECKHE, (PU3MUECKHME W MaTeMaTUYECKUE 3HAKH U
CUMBOJIBI, (POpMYJIbI, aO00peBUaTYpy, HOMEHKJIATYpy, UCIOIb30BaTh U MPEOoOPa30BbIBATH
3HAKOBO-CHUMBOJINYECKHE CPEACTBA HATJISTHOCTH;

BJIAJ€Th HABbIKAMU PACHO3HABAHMS M 3alMTHl MH(MOpMaUu, UHPOPMALMOHHON
0€30I1aCHOCTH JIMYHOCTH.

KomMMmyHuKkaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe NeiiCTBHUSA
Oo0wmenne:

OCYHICCTBIAATH KOMMYHHUKAIIMKM BO BCCX c@epax JKNU3HHU, aKTHUBHO YYaCTBOBATH B
JMAJIOTe WM JUCKYCCHUU TI0 CYIIECTBY 00CYXIaeMoi TeMbl (YMEHHE 3a7aBaTh BOIPOCHI,
BBICKA3bIBATL CYKJACHHA OTHOCUTCIBHO BBIITOJIHCHUSA npe):[naraeMofI 3aJga4u,

YUYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH TO3UIMN APYTMX YYaCTHUKOB JHAIIOTA WITU
JTUCKYCCHN);

pacrno3HaBaTh HEBepOaJIbHBIE CPEICTBA OOIIECHUS, TOHUMATh 3HAYEHHUE COIMATTbHBIX
3HAKOB, TMPEATNOCHUIOK BO3HMKHOBEHUS KOH(MIMKTHBIX CHUTYallMid, YMETh CMST4aTh
KOH(JIUKTBI ¥ BECTU MEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOaMM OOIICHWS ¥ B3aUMOJICHCTBHS, TIOHUMATH
HaMEpEHUs IPYTUX JIIOJICH, TPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOECETHUKY WB
KOPPEKTHOU opMe HOpMYyITUPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAaHUEM SI3IKOBBIX
CPEICTB.

CoBMecTHAd 1eATEJIbHOCTD:

NOHMMATh U MCIIOJIH30BATh MPEUMYIECTBA KOMAaHIHONW U UHIUBUIYaIbHOW pabOThI
MpU peuieHuu OUOIOTrHYecKOil MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTb MTPUMEHEHUS
IPyNNoOBLIX (hOPM B3aUMOJICHCTBUS IPU PEIICHUN yueOHO! 3a/1auH;

BbIOMpATh TEMATUKY U METObI COBMECTHBIX JEHCTBUH ¢ Y4ETOM OOIIMX HHTEPECOBU



BO3MOXKHOCTEHN KaXKJI0T0 YJ€Ha KOJUIEKTHUBA;

NPUHUMATh L€ COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH
JEUCTBUSA MO €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JIEWCTBUM, paCHpelesaTh POJIU C YUETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM pabOThI;

OIICHMBATh KAa4YECTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHIBI B OOITUI
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh  HOBBIE  IMPOEKTHI, OIEHUBATh HJAEH C TO3UIMHM  HOBU3HBI,
OpUTHMHAIBHOCTHU, MTPAKTUYECKON 3HAUMMOCTH;

OCYUIIECTBJISATh MO3UTHUBHOE CTPATErMUECKOe MOBEJACHHE B PA3IMYHbBIX CUTYaIUsX,
POSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHHBEpPCAJbHbIC Y4eOHbIC HelCTBUA
Camoopranusanus:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS I BBISIBICHUS MPOOJIEM U WX PEIICHUSB
KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBBIE U CMBICIIOBBIE YCTAHOBKHU B
CBOUX JICCTBUSIX W MOCTYIMKAX MO OTHOIICHUIO K KUBOW MPUPOJE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPY’KAIOIIUX;

CaMOCTOSITETIbHO ~ OCYILIECTBJISITh  NTO3HABATEIBHYIO  JIEATEIBHOCTh, BBISBIATH
npoOJsieMbl, CTaBUTh W (HOPMYJIHPOBATH COOCTBEHHBIC 3ajlaud B 0Opa3oBaTelbHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS] MPOOJIEMBbI C YyU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYAITUsIM;

paCHIMPATHh PaMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JieJIaTh OCO3HAHHBIM BBIOOpP, ApryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh3a
pelIeHNe; OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW APYIUIIMM B Pa3HBIX
0o0NacTsAX 3HAHWM, MOCTOSHHO TIOBBIMIATH CBOM OOpa30BaTENbHBI W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JlaBaTh OLICHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCT,
OLIEHUBATHh COOTBETCTBUE PE3YIbTATOB LEJISAM;

BJIa/IeTh HAaBBIKAMM IIO3HABATEJIbHOM peQieKCMM KaK OCO3HaHHUS COBEPIIAaEMbIX
JNEUCTBUM U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUMW, UCIOJIb30BAaTh
npuéMbl peIeKCUU AJIs OLICHKH CUTYalllH, BHIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATH PELICHUS 10 UX CHUXKECHUIO;

IIPUHUMATh MOTUBBI U pT'YMEHTBI APYTUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIIbHOCTH.

IIpunsaTHe cedst U APYTrUX:
MpPUHUMATH ceOsl, MOHNMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;
MPUHUMATh MOTHBBI U ApTYMEHTBI APYTUX MPU aHATIU3E PE3YJIbTATOB JIEATEIIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMUOKH; pa3BUBATH CIIOCOOHOCTH
MOHMMATh MUP C IO3UIINU IPYTOr0 YETIOBEKA.



INPEAMETHBIE PE3YJIBTATBI

[TpenmetHbie pe3ynabTaThl ocBoeHus: nporpammbel COO mo Ouosoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crienuduueckue g ydeOHoro mpeamera «bHoONOTHs» HaydHBIE
3HaHUA, YMEHUS U CTIOCOOBI IUCTBUHN 110 OCBOCHHIO, WHTEPIIPETALIMU U TPEOOPa30BaHUIO
3HAaHUU, BUJBI JICATEIBHOCTH MO MOJYYECHHUIO HOBOTO 3HAHUSA U NMPUMEHEHHUIO 3HAaHUU B
pa3NUYHBIX YYEOHBIX CHTyallMsX, a TaKkKe B pEaJbHBIX J>KU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mpeameTHbIE pe3yibTaThl MPEACTABICHBI IO
rojam oOydeHus.

[TpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 10 kiacce
JOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHHUI O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHUpPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI
MHUpa ¥ HAy4yHOTO MHPOBO33PEHHUS, O BKIAJE€ POCCUUCKHX M 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTUE OHOJOTMH, (PYHKIMOHAIIBHOM TI'PaMOTHOCTH 4YeJIOBEKa IS
peLIeHNs )KU3HEHHBIX 3a/1a4;

YMEHUE PAaCKphIBaTh COJEpKAHUE OMOJIOTMYECKHX TEPMUHOB U IMOHSATUH: KU3Hb,
KJIETKa, OPraHu3M, MeTa0oau3M (0OMEH BEIIECTB U MPEBPALLEHUE dHEPTUU), TOMEOCTa3
(camoperyinsiuusi), YpOBHEBash OpraHU3alMsl JKUBBIX CHCTEM, CaMOBOCIPOHM3BEIICHUE
(penponykiusi), HaCAEACTBEHHOCTh, I3MEHYMBOCTD, POCT U Pa3BUTHUE;

YMEHHE U3J1araTb OMoJ0rndeckue Teopuu (KJIeToyHasi, XpOMOCOMHasl, MyTal[MOHHa,
LIEHTpaJIbHAsl JI0TMa MOJICKYJISIpHOU Ouonoruun), 3akoHsl (I'. Mennens,

T. Moprana, H./1. BaBusoBa) u yuenus (0 HMEHTpax MHOTOOOpa3usi U MPOUCXOKIACHUS
KyJIbTypHBIX pactenunii H.M. BaBuioBa), omnpenensth TpaHUIbl UX MPUMEHHUMOCTH K
YKHABBIM CHCTEMAM;

yMEHHUE BIAJETh METOJaMH HAyYHOTO TIO3HAHWUA B OHOJIOTHM: HAOIIOJACHUECHU
ONMCAHUE JKUBBIX CHUCTEM, IIPOLUECCOB U SBJICHUW, OpraHu3alus W MPOBEIACHHUE
OMOJIOTUYECKOTO SKCIEPUMEHTa, BBIIBIKCHUE THUIOTE3bl, BBISIBJICHUE 3aBHCHUMOCTHU
MEXIy HCCIEIyeMbIMH BEIWYMHAMHU, OOBSICHEHHE TOJIYYCHHBIX PE3yJIbTaTOB,
HCIOJIb30BaHHBIX HAYUYHBIX IOHATUW, TEOPUM U 3aKOHOB, YMEHHE JEJaTh BbIBOJBI HA
OCHOBAHUU MOJIYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYLIECTBCHHBIE IMPU3HAKA BHPYCOB, KIJIETOK MPOKAPUOTHU
AYKapHUOT, OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH TPOIIECCOB:
oOMEeHa BEIIECTB U MPEBPAIICHHS SHEPTUH B KJIETKE, (OTOCUHTE3a, TUIACTUYECKOTO U
JYHEPreTUYECKOTO oOMeHa, XEMOCHHTE3A, MHTO3a, MENO03a, OIJIOJOTBOPEHUS,
Pa3MHOXXEHUS, UHIUBUAYATIBHOTO Pa3BUTHUSI OpraHn3Ma (OHTOT€HE3);

YyMEHUE TIPUMEHSATh TOJIYYEHHBbIC 3HAaHUS JJIs1 OOBSICHEHHS OMOJOTUYECKHX
MPOLIECCOB U SIBJICHUM, JJIsl IPUHATUS NIPAKTUYECKUX PELIEHUN B IOBCEIHEBHOW KU3HHU C
1eIbI0 obecreueHus: 6€30MacHOCTH CBOETO 3/I0POBbS U 370POBBSI OKPYKAIOIIUX JIFO/ICH,
COOMIO/IEHNsT HOPM TPAaMOTHOTO TIOBEJEHUS B OKpYXKalolled NPUPOTHON Ccpere,
MOHUMaHUE HEOOXOJMMOCTH HCTOJIB30BAHMS JTOCTH)KCHUN COBPEMEHHON OWOJIOTHU H
OMOTEXHOJIOTHIA JIJIsl PAIIMOHAIEHOTO PUPOIO0TIOIH30BAHUS;

YMEHHUE peliaTh JJIEMEHTAPHBIC TEHETHMUECKHE 3a/ladyd Ha MOHO- W JUTHOPUIHOE



CKpEIllMBaHUE, CLEIUICHHOE HacCJelIOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpELIMBaHUs JUIsl MPeICKa3aHusl HACIEI0BAHMS IPU3HAKOB Y OPTaHU3MOB;

yYMEHUE BBITIOJIHATH JIA0OPATOPHBIE U MPAKTHUYECKUE PabOThI, COOIIOAATH MpaBUIIa
pHu paboTe ¢ YICOHBIM U JTa0OPATOPHBIM 000PYAOBAHUEM;

YyMEHHE  KPUTHYECKH  OLIEHWBAaTh W  HMHTEPIPETUPOBATh  HMH(OPMALIHIO
OHMOJIOTHYECKOTO COACpKaHMs, BKIIOYAIONIYIO TCEBJAOHAYYHBIE 3HAHUS W3 PA3TMYHBIX
HMCTOYHUKOB (CpeAcTBa MaccoBOM HH(OpManuy, HAyYHO-MOMYJSIPHBIE MAaTE€pHAIbI),
THUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEJOBAaHMA B  OHOJOTHH, MEIHUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHUS, 0000IIast
OMOJOTHYECKYI0 MH(POPMAIUIO M3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCMOJIb30BaTh
MOHSATUMHBIA anmapaT OMOJIOTHH.

[IpeameTHbIe peE3yNbTaThl OCBOEHUs YyueOHOro mnpeamera «buomorus»
B 11 kJy1acce JOIKHBI OTPAXKaTh:
c(hOpMUPOBAHHOCTh 3HAHUHN O MECTE U POJIU OMOJIOTUM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTHHBI
MHUpa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJIE POCCHUHCKHX U 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIMOHAIBHOW TPAMOTHOCTU YeEJIOBEKA JJIs
pelIeHus )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEPKAaHWE OWOJOTHYECKUX TEPMHUHOB W TIOHSATHH: BHII,
MOMYJISAKS, TEHO(POH, OHBOJIOIUS, JBWXKYIUME CWIbl ((aKTOpbl) IBOJIOIHH,
MPUCIIOCOOJICHHOCTh ~ OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHE (DAKTOPHI,
AKOCHUCTEMA, TPOIYIICHThI, KOHCYMEHTHI, PEAYICHTHI, IIEMU MUTAHUSA, JKOJIOTHYCCKas
nmupaMujia, OMoreorneHos, ouocdepa;

YMEHHE W3Jlarath Ouojoruveckue teopuu (dBomtormoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHS IBOJIIOINH ), 3aKOHBI H 3aKOHOMEPHOCTH (3apOBIIIEBOTOCX0/ICTBA
K.M. Bapa, uepenoBaHus riaBHbIX HampaiieHuid u nyted sBoonnu A.H. CeBeprosa,
yueHus o o6uochepe B.M. Bepnajackoro), onpenenstb TpaHUIbl UX NPUMEHUMOCTU K
KUBBIM CHCTEMaM;

yMEHUE BIAJETh METOJaMU HAy4YHOIO TNO3HAHUA B OHWOJIOTMM: HAONIOACHUEU
ONMKCAHWE >KMBBIX CHCTEM, IIPOIECCOB M SBJCHUH, OpraHU3alus | TPOBEICHUC
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBIKCHHUE THUIOTE3bl, BBISIBJICHUE 3aBHCHMOCTHU
MEXIy HCCICIyEeMbIMH BEIWYMHAMH, OOBSICHCHHE IIOJIYYCHHBIX PE3yNIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHSITHM, TEOPHM M 3aKOHOB, YMEHHE JelaTh BBIBOJIBI HA
OCHOBAHHH TIOJTyYCHHBIX PE3YIIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKA CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSINNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OWOTCOIIEHO30B U
HKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
ot0Oopa, B1I000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEUCTBUS SKOJIOTUYECKHUX
(akTOpOB Ha OpraHW3MBbI, MEPEHOCa BEIIECTB W IMOTOKAa JHEPTHM B DKOCHCTEMaX,
AHTPOIIOT€HHBIX U3MEHEHUN B HKOCUCTEMAX CBOEW MECTHOCTH, KPyrOBOPOTA BEIIECTB U
OMOre0XMHUYECKHX ITUKIIOB B Onocdepe;



YyMEHUE TIPUMEHSATh TOJTYYEHHBIC 3HAHUS [JJIs1 OOBSICHEHHS OHOJOTHYECKHUX
MIPOIIECCOB U SIBICHUM, JIJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKU3HU C
HeNblo o0ecriedeHus: 0€30MaCHOCTH CBOETO 370POBbSl U 3/I0POBbSI OKPYKAIOIINX JIIOJCH,
COOIONIEHNST HOPM TPaMOTHOTO TIOBEJACHHUS B OKPYXKAIOIICH MPUPOTHON cpene,
NOHUMaHUE HEOOXOJIMMOCTH UCIOJIb30BaHUS JOCTHXKEHUN COBPEMEHHOM OWMOJIOTHU ISt
paIoHaIbHOTO IPUPOIOTIOIB30BAHUS;

YMEHHUE peraTh JJIEMEHTapHbIE OWOJIOTHYECKUE 3a/layd, COCTABJISATh CXEMBI
NepeHoca BEIeCTB U SHEPTUU B IKOCUCTEMaX (LT MUTaHUs);

yYMEHUE BBITIOJIHATH JIA0OPATOPHBIC U MPAKTUUECKHE pabOThl, COOIOIATh MpaBUiia
pu paboTe ¢ ydeOHBIM U 1a00OPaTOPHBIM 000PYI0BAaHUEM;

YyMEHUE  KPUTUYECKH  OLICHMBaTh W  HUHTEPIPETHUPOBATH  HHGPOPMAIIHIO
OMOJIOTUYECKOTO COJIEpP KaHMs, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX
HMCTOYHHUKOB (Cpe/cTBa MaccoBOM WH(MOpPMAIUK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl),
paccMaTpuBaTh TII00ATBHBIE DKOJOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH, (DOPMUPOBATH
10 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HUIIHIO;

YMEHHUE CO3/1aBaTb COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHUs, 00001Ias
OMOJIOTUYECKYI0O MH(OPMAIUI0O U3 HECKOJbKMX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUNHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

HanmenoBanue
Ng KonuuecTBo OCHOBHEIE BUIbI L[CHTCJ'H)HOCTI/IO6y‘~IaIOHII/IXCH
[IporpammHoe conepxanue
/o pas/ienoB U TeM yueOHOro 1acoB
npeameTa
Tema 1. buoJsiorusi Kak Hayka

1.1 | buonorus B cuctemenayk 1 buonorus kak Hayka. CBsi3u PackpsiBaTh conaepkaHre TEPMUHOB U
OMOJIOrUHC OOIIECTBEHHBIMH, MOHATHI: HAYYHOE MUPOBO33PEHUE,
TEXHUYECKUMU U IPYTUMU Hay4Hasa KapTWuHa MUpa, Hay‘lHBIﬁ METOA,
CCTECTBEHHBIMH HAYKAMHU TUIIOTE3a, TEOPHS, METObI UCCIIEAOBAHUS.

3
dunocodueii, penurueit, STHKO, XapakTepru30oBaTh OMOJIOTHIO KaK HAYKY,
. MECTO U b 151 170.
ACTETUKOM U mpaBoM. Ponib Ouonoruun ¢ MCCTO H pOIIk Cpet ApyT
N ecTecTBeHHbIX HayK. [lepeunciisate
B (hopMHpOBAHUH COBPEMECHHOMN
. paznensl OMOJIOTUH B COOTBETCTBHE
Hay4YHOWMKapTUHBI Mupa. Cucrema
5 C 0O0bEKTaMH HM3y4YCHUSI.
MOJIOTUYECKUXHAYK. .
y HaspiBath BakHEHIIE OTpaCIn
OMOJOTMYECKUX 3HAHUN U 3aJ1a4H,
ctosuue nepen ouomnoruent XXI B.
1.2 | Meronsl mo3HaHus 1 Meroas! TO3HAHUS )KUBOU IPUPOJIBI PackpsiBaTh conepkaHue TEPMUHOB H

YKUBOU IIPUPOJIBI

(HabmroieHue, SKCIIEPUMEHT, ONUCAHUE,
M3MEpEeHHe, KiaccupuKaims,
MOJICTTUPOBAHUE, CTATUCTHICCKAS
00paboTKa JaHHBIX).

TIOHSTHI: HayLIHLII\/’I MCTOA, METOABI
HCCIICAOBaHMA.
XapaKTCpI/IBOBaTL OCHOBHBIC MCTO/bI

MO3HAHMS )KUBOM IMpUpPOABI: HaGJIIO,HCHI/IC,
OKCIICPUMCHT, OIIMCAHUC, UBMCPCHUC,

Jlabopamopnwie u
npakmuueckuepadoomul:
IIpakTuyeckas padora Ne 1.
«Hcrionb30BaHme Pa3IMYHBIX
METOJIOBIPU U3yUEHHUH
OMOJOTUYECKIX

00BEKTOBY»

KJ'IaCCI/I(l)I/IKaHI/ISI, MOACIINPOBaHUC,
CTaTUCTHYCCKAas 06pa60T1<a JaHHBIX
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HToro yacos nmo reme

Tema 2. ’)KuBble cucTeMbl H MX OPTraHU3aIUsA

2.1

buonornueckne CHCTCMBI,
MMpOoHeCChi X U3YUCHUC

1

JKuBbie cucteMbl (0MOCHCTEMBI) KaK
peaIMeT U3yueHus: OMOJIOTHH.
OTMuue )KUBBIX CUCTEM

OT HEOPTraHUYECKOU IIPUPOIBI.
CBoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU OpraHu3anuu OHOCUCTEM:
MOJICKYJIIPHBIN, OPraHOUTHO-
KJIETOYHBIW, OPraHU3MEHHBIN,
MOMYJSIIIMOHHO-BHUIOBOM,
9KOCHUCTEMHBIN
(OnoreoneHOTHYECKUIT ),0M0CPEPHBIA.
Haykwu, n3yyaroniye 6MocucTeMbl Ha
pa3HbIX YPOBHIX OpraHMU3AIUH.

PackpsbiBaTh copepxaHie TEPMUHOB U
MOHATUH: cHCcTeMa, OMOJIOTHYECKas
CUCTEMa, DJIEMEHTHI CUCTEMBI,
CTPYKTYypaOHOCHUCTEMBI, CBOICTBA
JKMBBIX CHCTEM, OOMEH BEIISCTB,
pa3MHOKEHUE, poCT, Pa3BUTHE,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTb,
pa3apakuMoCThb, SHEPro3aBUCUMOCTb,
YPOBHU OpraHU3alMK KU3HU
(buocucrem).

XapakTepu30BaTh MPUHIIHUIIBI
OpraHMu3ai OMOCUCTEM: OTKPBITOCTD,
BBICOKAs YIOPSAJOYEHHOCTb,
CaMOpEeTyJISLNs, HePAPXUYHOCTb.
[IepeunciaTe yHUBEpCaIbHBIE CBOWCTBA
YKUBOTO: €JUHCTBO XUMHUYECKOTO
COCTaBa, pa3JpaKuMOCTh, JABUKEHUE,
rOMEeOCTa3, pocCT U pa3BUTHE,
HaCJIEICTBEHHOCTh, U3MEHUNBOCTb,
3BOIONUS (TTPUCTIOCOOJICHNE

K U3MCHATOIINMCHA yCJ'IOBI/I}IM).
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[TpuBoaUTH IpPUMEPHI OHOCHCTEM
Pa3HOro ypOBHS OpTraHU3alUH U
CpaBHUBATh NPOSIBICHUS CBOMCTB
KHBOTO HA PAa3HBIX YPOBHSX.
XapakTepHu30BaTh OCHOBHBIE ITPOIIECCHI,
NPOTEKAIIINE B OMOCUCTEMAX:
0OMEH BEIIECTB U MPEBpalleHNE
SHEpPIruu, CAaMOBOCIIPOU3BEICHHE,
CaMOperyJISIIHS, Pa3BUTHE.
CobmoiaTh paBuiia GepeKHOro
OTHOIICHUS K>KUBOH MPHUPOJIE

HTOro gacos 1o reme

Tema

3. XuMuuecKkHuii cocTaB u CTPOCHHUE KJIECTKU

3.1

XUMHYECKHH COCTaB
KJIeTku. Boma u
MHHEPAIBHBIE COJIN

XUMHYECKHM COCTaB KISTKH.
XUMHYCCKUE DIIEMCHTHI:
MaKpO3JIEMEHTbBI, MUKPO3JIEMEHTHI.
Bona u MuHEpanpHbIE BEIIECTBA.
DYHKIIUU BOJBI U MUHEPATHHBIX
BelecTB B kieTke. [loanepxanue
OCMOTHYECKOr0 OajaHca.

PackpeiBaTh cosiep:kaHue TEPMUHOBU
MIOHSITUI: AJIEMEHTBI-ONOT€HBI,
MaKpO3JIEMEHTbI, MUKPOAJIEMEHTHI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJa
BOJIbI KaK JMIIONb, BOJIOPOJHBIE CBS3H;
ruaApo@uiIbHbIE U TUAPOGOOHBIE
BEILIECTBA.

Jloka3pIBaTh €IMHCTBO 3JIEMEHTHOIO
COCTaBa KaK OJIHO U3 CBOMCTB JKHUBOTO.
Pacripenensith XUMHUUYECKUE 37IE€MEHTHI
I10 TPYIIIAM B 3aBUCUMOCTH OT
KOJIMYECTBEHHOTO MPE/ICTaBUTEIbCTBAB
OpraHMU3ME; XapaKTepU30BaTh POJIb
OTJIEJIbHBIX 3JIEMEHTOB.

BbISBIATE CBSA3b MEXKIY COCTaBOM,
CTPOEHUEM MOJIEKYJIbI XUMHUYECKOTO
COCMHEHUS M ero QYHKIUSIMH B KJIETKE
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3.2 | benku. CoctaB u benxu. CoctaB u cTpoeHue OeKoB. PackpeiBaTh copepxkaHue TEPMUHOB U
CTpoeHue OeNKoB AMUHOKHCIIOTBI — MOHOMEPBI OEJIKOB. MOHATHI: O€JIKH, TOJTMMEPHI, MOHOMEPHI,
HezameHuMsble 1 3aMeHUMBbIE AMHHOKHCIIOTBI, TIETITUIHAS CBS3b,
AMHHOKHUCIIOTHI. AMMUHOKHCIIOTHBIN MOJTUMENITU, ICHATYPAIIHSL.
COCTaB. YPOBHH CTPYKTYpBI OEITKOBON XapakTepu3oBaTh O€JIKH KaK KJ1acc
MOJIEKYJIbl (IIEpBUYHAs, BTOPUYHAS, OpPraHUYECKUX COCTUHEHUH;
TPETUYHAsl U YETBEPTUUHAS CTPYKTYpa). KJIacCu(UIMPOBATH UX IO CTPOCHUIO
XUMHUYECKHe CBOMCTBA OEJIKOB. (rnoOynsapHbie 1 GUOpHUILIApHBIE OSIIKH),
buonornueckue Gpynkium 6eIKoB. NEPCHUCTIATE U XapaKTCPU30BaTh
¢byHKIIUU OETKOB
3.3 | PepMeHTHI — ®epMeHThI — OMOJIOrHYECKHe PackpsiBath conep:kaHue TEPMUHOB U
Ouosioruueckue KaTaJIn3aTOPBI. HOHATHNA: JEepMEHTBI, aKTUBHBII LIEHTD,
KaTaJIn3aTOPhI Crpoenue (epMeHTa: aKTUBHBIN LIEHTP, cyOcTparHas cienu(UIHOCTb,

cyOcTpaTHas Crienu(PUIHOCTS.
Kodepmentsl. Butamussl.

Otnnuust pepMeHTOB

OT HEOPTaHWYECKHUX KaTaJH3aTOPOB.
Jlabopamopmuvie u npakmuyuecxkue
padomul:

JlabopaTtopHas padota Ne 1. «M3yuenue
KaTaJIUTUYECKOM aKTUBHOCTU ()ePMEHTOB
(Ha mpumepe amMuiIas3bl

WJTU KaTajasbl)y

KO(EpMEHTBHI, OeNTKU-aKTUBATOPHI U
OENKU-UHTHOUTOPHI.

VYka3bIBaTh OTJINYMUS (EPMEHTOB

OT HEOPraHUYECKHUX KaTaJIn3aTOPOB.
OOBACHATH posib PEPMEHTOB B
(YHKIIMOHMPOBAHUY JKUBBIX CUCTEM,B
IPOMBIIIJIEHHOCTH, B MEIULINHE,

B IIOBCETHEBHOW JKU3HU YEJIOBEKA
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34

VraeBoapl. JInmuasl

YTraeBoasl: MOHOCAaXapuabl (TIII0K03a,
pub03a u ne30Kkcuprb03a), Jrucaxapuibl
(caxapo3sa, J1aKT032a) U MOJUCAXAPUIbI
(xpaxMmai, INIMKOTEeH, LIEJUII0JI03a).
buonornveckue GyHKIMH yrIIeBOIOB.
JIMnupl: TPUTITUIICPHIBI,
dhochonunuabl, CTEPOUIBI.
I'unpodunbHO-THAPOHOOHBIE CBOKCTBA.
Bronornveckne GyHKIUH JTUTHIOB.
CpaBHEHHUE YIIIEBOJIOB, OCIIKOB U
JIUIHIOB KaK UCTOYHUKOB dHEPTHUHU.

PackpbiBaTh copepxaHue TEPMUHOB U
TIOHSITHIA: YTJIEBOJIbI, MOHOCAXAPHUJIBI,

T Caxapyibl, MOJIMCaXapuabl, TIIF0K03a,
pubo3a, ne3okcupudo3a, caxaposa,
JIaKTO3a, MalIbTO3a, IEJUTI0I03a
(kyeTvaTka), KpaxMai, TIIMKOTEH; JIUITHIBI,
TPUTIIMLEPUIBI (KUPBI, Macyia),
dhochonunuapl, CTEPOUIBI.
XapakTepu30BaTh YIIICBOIbI, JTUITHIbI

KaK KJIACCOPTaHMYECKUX COECAUHEHHII.
KnaccudunupoBars yrieBoIbI ¥ TUITHIBIIO
CTPOCHUIO; IEPEUUCIIATh QYHKIIUU
YTJIEBOAOB ¥ JIUIHIOB.

CxemaTu4ecku u300paxarb CTPOCHHE
MOJIEKYI YTII€BOJIOB, JTUMTUIO0B
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3.5

HyxknennoBbie
KUCoThl. ATD

Hyxneunossie kucnorsi: JJHKu PHK.
Hyxneotuasl — MOHOMEpBI HYKJIIEMHOBBIX
kuciot. Ctpoenue u pynknuu JJHK.
Crpoenue u pyaxkuuuPHK. ATO:
CTpoeHHe U QyHKIHUU.
Jemoncmpauuu:

Hopmpemeur: JIx. Yorcon, @. Kpuk,M.
Yunkunc, P. @pankivH.

Tabnuywl u cxemvi:

«Hyxnennossie kucnotsr; JJHK»,
«buocunTtes 6enkay, «CTpoeHue
MOJIEKYJIbl ATD».

ObopyoosaHue: CBETOBON MUKPOCKOII,
MHUKpOIpenaparsl

PackpbiBaTh conepxKaHue TEPMUHOB U
HOHATHH: 1€30KCUPUOOHYKIICMHOBAs
kucnota (JJHK), pubonyxiennosas
kuciota (PHK), nykneorun,
HOJIMHYKJIEOTHIHAS 1IEeTIb
(MONMHYKIIEOTH ), KOMILIEMEHTAPHOCTb,
¢ynkuuu JIHK (xpanenue u nepenava
HACJICJICTBEHHON MH(OpMAIINN); BUIBI
PHK (uadopmarnmonHas, TpaHCTIOpTHAS,
pubocomanbHas); aneHo3uHTpudocar
(AT®), makposprudeckasi CBA3b.
XapakTepu3nupoBaTh HYKICHHOBBIE
KHCJIOTHI KaK XUMUYECKHE COEAUHEHUS U

HOCHTEIH HACIIEACTBCHHON MH(POPMAITHH.

OTmeuaTh 0COOCHHOCTH CTPOCHHUS
MoJIeKyJ HykIenHOBBIX kucioT (JJHK,
PHK) u AT®.

CxeMaTnuecku U300pakaTh CTPOCHUE
HYKJICOTHIOB, MOJIEKYJ HYKJICHHOBBIX
kucior, AT®
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3.6 | HUcropus nu mMetoapl [IMTo0orus — HayKa O KJIETKE. PackpeiBath conepxanne TEpPMHUHOB U
M3YYCHUS KICTKH. Knerounas Teopust — IpuMep TTOHSITHI: KJIETKA, [TUTOJIOTHS;
Knerounas teopus B3aMMOMIEHCTBHS Hyeii i (haKTOBB paCKpI)IBa:l:b COJIEp’)KaHUE MOJIOKEHUH
KJIETOYHOU TeopuH. [lepeuncnsates u
HAay4YHOM I1O3HaHUH.
XapaKkTEPU30BaTh OCHOBHBIE METO/IbI
MeTo/bl U3y4eHUs KIETKH.
W3Y4YCHUS KICTKH:(TIPUTOTOBJICHHE CPE30B,
OKpallliBaHWE€, MUKPOCKOIIMPOBAHUE,
1eHTpU(yrupoBaHue, KyJIbTUBHPOBAHUECKIIETOK
U TKaHEH)
3.7 | Kierka Krerka kak memocTHas )KuBask CUCTEMA. PackpeiBath conepkaHue TEPMUHOB U

KakK 1 cJIoCTHaA
JKHBas CUCTCEMa

OO01re Npu3HAKYU KIETOK: 3aMKHYTast
HapyxHas MeMOpana, Mmosekyibl JJHK kax
TeHETHYECKUH anmapar, CHCTeMa CHHTE3a
oenka. Tumbl KJIETOK:

AYKapuOTHUYECKas U MPOKapUOTHYECKasl.
Oco0eHHOCTH CTPOEHUS
IIPOKAPUOTUYECKOMN KIIETKH.

Knerounas crenka 6akrepuil.Ctpoenue
9YKapuOTHUYECKOH KIeTKH. OCHOBHBIE
OTIIMYHS PACTUTENIBHOM, dKUBOTHOU 1
rpubHoii kneTku. [loBepxHOCTHBIE
CTPYKTYpBI — KJIETOUHAs CTEHKa,

INIMKOKANMKC, X QyHkuuu. [Tnasmarnueckas

MeMOpaHa, ee CBOMCTBa
U QYHKITUH.

HNOHATUM: KIETKH (3YKapHOTUYECKas,
IPOKApUOTHYECKAs ), ITTa3MaTHUECKas
MeMOpana (TiazManeMMma), TITUKOKAIHUKC,
TPAHCIIOPT BEIICCTB (ITACCUBHBIM,
aKTUBHBIN), SHAOUUTO3 ((aronuTos,
OUHOIMTO3),  9K30LMUTO3, KIETOYHas
CTCHKA, HYKJICOUJ.

CpaBHHBATh MEXIY cO00i
9YKapUOTUYECKUE U TPOKAPHOTUUECKHE
KJIETKH; OTMEYaTh CXOJCTBO U PA3INYUsB
CTPOEHHUH KJIETOK OaKTepui,

KHNBOTHBIX, paCTCHI/Iﬁ n l"pI/I6OB
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3.8

Ctpoenue
AYKapUOTUYECKOU
KJIETKH

[MuTomiazma u ee OpraHoubI.
OnHoMeMOpaHHbIE OPraHOUIbI KJIETKU:
OIIC, annmapar I"onbaKu, JIM30COMBI.
[ToryaBTOHOMHBIE OpPTraHOUABI KJIETKHU:
MUTOXOHJIPUH, TUTACTHU/IBI.
[IpoucxoxaeHrne MUTOXOHIPUN U
mactua. Buneimmactun.
HememOpanHbie OpraHOUIbI KIETKH:
pUOOCOMBI, KJIIETOYHBIN LEHTP,
LEHTPHUOJIU, PECHUYKH, )KT'yTUKHU.
@OYHKIMK OPraHOUIOB KIIETKHU.
Bxirouenus.

S npo — peryasTopHbIN HEHTP KIETKH.
Crtpoenue sigpa: sigepHas 000JI04Ka,
KapuoIia3Ma, XpOMaTHH, SJIPBIIIKO.
XpoMocoMsbl. TpaHcOpT BELIECTBB
KJIETKE.

Jlabopamopmuvie u npakmuyecxkue
padomuoi:

JlaGopatopnast pabota Ne 2. «M3yuenue
CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil O] MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax U X OIHCAHHUE

PackpsIBaTh coepikaHue TEPMUHOB U
MOHSATHI: IUTOIIa3Ma, OPTaHOU/IBI,
supormnazmarnueckas cetb (JI1C), anmapar
I"onb kK, TU30COMBI, BAKyOJIb, MUTOXOHIPHH,
IUTACTUIBI (XJIOPOILIACTHL, X POMOILIACTHI,
JICHKOIIJIACTBI), PEOOCOMBI, MUKPOTPYOOUKH,
KJICTOYHBIAIEHTP (LIEHTPOCOMa), PECHUYKH,
KTYTHKH, BKIIOYCHHUSI, AP0, siAepHast
0001049Ka, KapuoIlJIa3Ma, XPOMATHH,
SIIPBIIIKO, XPOMOCOMBI.

OnwuceIBaTh CTPOSHUE DYKAPHOTHYECKON
KJIETKHU TI0 U300paXKEeHHUSIM U

Ha MUKpOIpernaparax;

KJIaCCU(PUIIMPOBATh OPraHOU/IbI B
3aBHCUMOCTH OT OCOOCHHOCTEN MX

CTpoeHHs (0JHOMEMOpPAHHBIE,
JIByMeMOpaHHbIe, HeMeMOpaHHBbIE);
OIMCHIBATh (PYHKIIUH Ka)JIOTO

OpraHomja B KJIETKE.

XapakTepHu30BaTh KJIETOYHOE S/IPO KaK

MECTO XpaHeHUsl, nepeaayu (yIBOeHHe
XpPOMOCOM) U peasin3aliu (TPaHCKPUIIIHS)
HaclleICTBEHHOWNH(OpMAIIUU KIIETKH.
[lepeuncasTh U OMUCHIBATH KOMIIOHEHTHIAIPA
1 uX QyHKINHU;

CxemaTH4HO U300pakaTh CTPOCHHE
pacTUTEILHOM U )KUBOTHOH KJIeTKH. OOBACHITH
OMOoJIOrHYeCcKOEe 3HAYCHUETPAHCIIOPTA BEILIECTB
B KJIETKE
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Hroro yacoB 1o Teme

8

Tema 4. KuzHeaeaTeIbHOCTh KJIETKHA

4.1

OOMEeH BEIIECTB.
[TnacTnyeckuii oOMeH.
dortocuHTes.

XeMOCHHTE3

2

OOMeH BEIIECTB, I META0OIN3M.
Accummtsius (TMJIACTUYSCKUNA OOMEH )H
JTUCCUMIIALUS (YHEPTETUUECKUN

00MeH) — JIBe CTOPOHBI €IMHOTO TpoIiecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHHS
BEIICCTBA U YHEPTUU

B TMOHUMaHUU MeTabosm3ma. Tumbl
oOMeHa BEIIECTB: aBTOTPO(HBIA H
rereporpodHsiii. Ponb pepmeHTOB B
oOMEHE BEIIECTB U IMPEBPALICHUU
9Hepruu B Kietke. DoTocuHTE3.

CaertoBas u TeMHOBas (ha3bl

¢dorocunTesa. Peakuuu porocunresa.

Db dexTuBHOCTH HOTOCHHTESA.

3HaveHne GOTOCHHTE3a JIJIsl KU3HU HA
3emiie. Biusinue ycnoBuil cpebl

Ha (OTOCHHTE3 U CIIOCOOBI OBBIIIIEHUSIETO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.
XeMOCHHTE3. XEeMOCUHTE3UPYIOIIHE
OakTepuu. 3HAUEHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIIe.

PackpeiBath copepkaHre TEPMHHOB U
MOHSTHI: 0OMEH BEIIECTB U

MpPEeBpaICHIE YHEPTUH (METa0O0IU3M),
aCCUMMJISILIUSA, TNIACTUYECKHI 0OMEH,
TUCCUMIIALINSA, YHEPreTUUeCKUi 0OMeH,
dbotocunTe3, hoToNMN3, PochopuIupoBaHHE,
MIEPEHOCUYUK MPOTOHOB, XEMOCHUHTE3.
OnuceiBaTh (HOTOCUHTES, TPOIIECCHI,
MPOTEKAIOLIHNE B CBETOBOM U TEMHOBOM
daze.

BEISBISTE MPUYIHMHHO-CIICIICTBCHHBIC CBS3H
MEK/1y IOTJIOIIEHUEM COJIHEYHOWIHEPTUU
xJ0poduIIoM U cuHTE30M MOsieKysn ATO.
CpaBHUBATH HCXOJTHBIC BEIIECTBA,
KOHEYHBIC MIPOTYKTHI U YCIIOBHS
IIPOTEKAHUs PEaKIMii CBETOBOU U
TEMHOBOM (ha3bl GOTOCUHTESA;
CpaBHHBaTh (OTOCUHTE3 U XEMOCHUHTE3.
OnenuBaTh 3HaueHUE HOTOCUHTE3A U
XEMOCHHTE3a Ul *KU3HU Ha 3eMiie
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4.2

DHepreTuuecKuii
oOMeH

DHepreTuyeckuii 0OMeH B KIIETKE.
Pacmiennenue BemecTs, BbIICICHUE U
AKKyMYJIUPOBAHHE YHEPTUU B KIIETKE.

Oranbl SHEPreTUYecKoro oOMeHa.

I'mukonus. bpoxenue u ero Buabl. Kucinopoanoe
OKHCJICHHE, WIIN KJIETOYHOE JbIXaHHE.
OxucnutensHoedocHopuInpoBaHue.

O} PeKTUBHOCTBIHEPTETUICCKOTO OOMEHA.

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHATHI: SHEPTETHYCCKUI OOMEH,
[JIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEHHE,
CIHPTOBOE OpOKEeHUE, OMOIOTHYECKOE
OKHCJICHHE, KJIETOYHOE JbIXaHUE,
TUCCUMMIALUS, (EPMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB U
IpEeBpaICHIE YHEPTUHU (META00TI3M)
KaK OJTHO UX CBOWCTB JKHUBOTO.
[lepeuncastb 0cOOEHHOCTH
IUIACTUYECKOTO U SHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHaBIUBAaTh
B3aUMOCBSI3b MEXy HUMH.

PaznuuaTh TUIIBI OOMEHA BEILECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOQPHBIN.

OnuceIBaTh TaNbl YHEPrETUUECKOTO
oOMeHa (MOATrOTOBUTEIbHBIH,
OECKUCIOPOAHBIN, KUCIOPOAHBIN U
CpPaBHMBATh UX MEX]y COOOH.
XapakTepu30BaTh PEAKIUU IIIUKOIN3A,
OpO’KEHHsI, KJIIETOYHOTO JbIXaHUS;
BBISIBJISITH IPUYMHHO-CIIE/ICTBEHHbBIE
CBSI3M MEXY ININKOJIN30M, KJIETOUHBIM
JBIXaHUEM M CHUHTE30M MOJIeKyn1ATO.
CpaBHuBath 3¢ (HEeKTUBHOCTH
0ECKUCIOPOTHOTO M KUCIOPOAHOT0ITAIIOB
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4.3

Buocuures Oenka

Peakuuy MaTpu4HOro CUHTE3A.
I'enernyeckas nndopmanusa u JJHK.
Peanuzaims reueTuueckoun

nHpopManuu B KieTKe. [ eHeTH4ecKuit Ko
U ero cBoucTBa. TpaHCKpUIIIMS —
marpuunblidi cuHTe3 PHK. Tpancisius —
OurocuHTe3 Oenka.DTarnbl TPAaHCIIALNH.
KonupoBanue amunokucior. Poib
prubocoM B OMocuHTE3e OelKa.

PackpeiBaTh  conep:kaHue TEPMUHOB U
TTOHATHH: TeH, TeHEeTHYSCKHH  KOJ,
MaTPUYHBIA CUHTE3, TPAHCKPHIIIINS,
TPaHCIISIIUSA, KOJAOH, aHTUKO/IOH,

pubocoMma, IIeHTpaibHAs 0TMa,

MOJIEKYJIIpHast OMOJIOTHSI.

Ornpenenarb CBOMCTBA TEHETHYECKOTO

KOJ1a (TPUILIIETHOCTh, OJJHO3HAYHOCTb,
BBIPOXKICHHOCTh, YHUBEPCAIBHOCTb,
HEIMEPEKPHIBAEMOCTh, HETIPEPHIBHOCTB ).
OnuceiBaTh 9TaIbl peanu3anuu
HACJICICTBEHHOM UWHGOpMalMK B  KJIETKE.
CpaBHUBaTh pEaAKIMKM MaTPUYHOTO CHHTE3a

mosiekys PHK u Genka B kiretke
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4.4 | Hexnerounsie (hopMbl
JKU3HU —BHPYCHI

Hexnerounsie popMbI )KU3HH — BUPYCHI.
HcTopust OTKPBITHS BUPYCOB

(. Y. UBanoBckwii). OCOOCHHOCTH CTPOCHHS U
YKU3HEHHOT O IIMKJIa BUpycoB.bakreprodarn.
Bosne3nu pacrenuit,

JKUBOTHBIX U Y€JIOBEKa, BHI3HIBACMBIC
BUpycamu. Bupyc umMmyHoeduuTa yenoBeka
(BHY) — Bo3oyaurens CIIN1a.O6patHas
TPAHCKPHIILIKS, pEBEPTa3a U MHTETpa3a.
[TpoduiiakTrka pactpoCcTpaHEHUsI BUPYCHBIX
3a00J1CBaHUN.

PackpeiBaTh conep)kaHne TEPMUHOB U
MIOHATHI: BUPYC, BUPYCOJIOTHSI, KallCUJL,
6akreprodar, BUpyc UMMyHOIe(UIUTA
yenoseka (BUY), oHkoreHHble BUPYCHI.
XapakTepu30oBaTh BUPYCHI KaK
HEKJIETOUYHYIO (hOpMY KU3HH;

0COOEHHOCTH CTPOEHHUS U
KHU3HEJEATENIbHOCTU BUPYCOB. ONUCKHIBAThH
YKU3HEHHBIM LUK BUPYCOBUMMYHOIe(ULIUTA
YyesoBeKa; paznuyarbHa pucynkax BTM
((Bupyc Taba4yHOM

Mo03auku), 6akrepuodar, BUY.
O060CcHOBBIBATH U COOJIIO/IATH MEPHI
MpOGUIAKTUKA PACIPOCTPAHEHUSI BUPYCHBIX
3a00JIeBaHU pecTIUpaTOPHbBIE, JKEIyI0UHO-
KHIIIeUHbIE, KiiemeBon HI1edamut,BUY-
uHpEKIN)

Hroro yacoB o reme

36



Tema

5. Pa3mMHoO:xeHME U HHAUBUAYAJIBbHOC pPa3sBUTHEC OPraHUu3MoB

5.1

JKU3HEHHBIN UK
KJIeTKU. [leneHue
KJIETKU. MuTo3

1

KneTounslii HUKI, WU )KU3HEHHBIN LUK
knetku. MaTepdasa u MUTO3.

[Iporueccel, mporekaromue B HHTEpdase.
Pemunukarust — peakiysi MaTpUYHOTO
cuntesa [JHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HAOOp — KaPHOTHIL.
JIMTIIONAHBIN U TarIONAHBII XPOMOCOMHBIE
Habopsl. Xpomatuasl. L{uronornyeckue
OCHOBBI Pa3MHOKEHUSU UHIMBUYyaIbHOTO
pa3BUTUS OPTraHU3MOB. JleneHne KIeTKu —
muTo3. Ctaauu muto3sa. [Ipoueccsl,
MIPOUCXOISIINE HA PA3HBIX CTAUSAX MUTO3A.
buonornyeckuii CMbICII MUTO3A.
[IporpamMmmupyemas rubesb KIETKH —
amnomnTo3.

Jlabopamopusie u npakmuueckue
paoomuwl:

JlabopaTtopHas pabota Ne 3.
«HaOmronerne MuTO3a B KJIETKAX

KOHYHKA KOpEIIKa TyKa Ha TOTOBBIX
MHUKpOTIpernapaTax»

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHI: KJIETOUHBIN UK, HHTep(da3a,
peAyIUIMKAIS, XPOMOCOMA, KapUOTHII,
TrarIONIHEIN, TUTLIOWTHBIN

XPOMOCOMHBIN HabOP, XPOMATH/Ibl; MUTO3
ero craguu: nmpodasa, meradasa,anadasa,
Tenogasa.

OnuceiBaTh KU3HEHHBIA ITUKI KICTKH;
MIEPEYUCIIATh ¥ XapaKTEPU30BATh ITEPUO/IbI
KJICTOYHOTO IHUKJIA, CPABHUBATH UX MKy
co0Oi.

OnuceIBaTh CTPOCHUE XPOMOCOM,
KapHOTHUIIOB OPTaHU3MOB, CPABHUBATh
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHUBATH CTaIUU MUTO3A.

Pa3znuyath Ha MUKpoOIIpenapaTax U pucyHKax
CTaJIu¥ MUTO3A.

PackpriBaTh OMOIOTHUYECKUN CMBICTT MUTO3a
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52

Dopmsl
pa3sMHOKEHUS
OpPraHU3MOB

®DopMbI pa3MHOKEHHUS OPTraHU3MOB:
0ecCII010€ U MOJIOBOE.

Bupl 0ecriosioro pasMHOKEHUS: ICJICHUE
HaJIBOE U IMIOYKOBAHHUE OJIHO-

Y MHOTOKJICTOYHBIX, CIIOPOOOPa30BaHHE,
BEreTaTUBHOE Pa3MHOKCHUE.
HckyccTBeHHOE KIIOHUPOBAHKE
OpPraHU3MOB, €r0 3HAYCHHE
JUISICETIEKIUH.

ITosloBOE pasMHOMXKEHHE, €rOOTIUYHSIOT
OecnoJioro.

PackpbIBaTh cojiepKaHue TEPMUHOB

U MIOHSTHI: pa3MHOKEHUE, KIIOH,
MOJIOBBIE KJIETKH (TaMETHI),
SAULIEKIIETKA, CIIEpMaTO30U/l, 3UTOTA,
JieTIeHHE Ha/IBOE, TOYKOBAaHHE,
criopyysauus, pparMeHTaIms,
BEreTaTMBHOE Pa3MHOKEHHE, CEMEHHOE
pa3MHOXEHHE, OTIBUICHHUE, TBOHHOE
OIJIOOTBOPEHUE, TTOJIOBBICKETIE3HI,
CEeMEHHUKH, SIMYHUKH, OTIOJJOTBOPEHHE
(Hapy’>kHO€E, BHYTPEHHEE).
XapakTepu30BaTh OCOOCHHOCTH

U 3Ha4YeHHe OECIroIoro U MoJI0BOrO
Croco0OB pa3MHOKECHHS.

Beienars Bus1 6€ecnosioro
Pa3MHOXKEHUS; BBISIBIIATH B3aUMOCBSI3U
MeXTy popMaMu U criocodamu
Pa3sMHOXKEHUS, U UX OMOJIOTHYECKUM
3HaYCHUEM.

Brnaners npuémamu BereTaTHBHOTO
Pa3MHOXEHHS KYJIbTYPHBIX PaCTCHUI
(Ha mpUMepe KOMHATHBIX).
XapakTepHu30BaTh IMOJIOBBIE KIETKH:
SULEKIETKH, CIIepMaTO30H/Ibl;

BBISIBJISATH OCOOCHHOCTHU
X CTPOCHUA

38



5.3 | Meiio3 Meiio3. Craguun wMeio3a. Ilpouecchl, PackpeiBath conepxanue TEPMUHOB U
NPOUCXOASAIIME Ha CTaguax Meiho3a. MOHATHUI: MEH03, KOHBIOTAIUS XPOMOCOM,
[ToBenenue XpoMocoM B MeHO3e€. nepekpeCT (KPOCCHHTOBEP )XPOMOCOM,
Kpoccunrosep. buosnornueckuii CMbICIN raMeTEl.
3HAYCHHE MEHO3a. XapakTepu30BaTh MEH03 KaK Crocoo
KJIETOYHOI'O JEJIEHUs; OIMCHIBATH MEHO3 IO
CTaJusIM; CPAaBHUBATh CTaIMM MEM0O3al MUTO3A.
Pasnuyarh Ha pHCYHKax CTaauu Meilo3a;
packpbIBaTh OMOJOTUYECKOE 3HAYCHUE
Meio3a
5.4 | OGpa3oBaHue u I"ameTorenes — nporecc oOpa3zoBaHus PackppiBaTh conepikaHre TEPMUHOB U

Pa3BUTHUC ITOJIOBBIX
KJICTOK.

OmogoTBOpeHue

MOJIOBBIX KJIETOK Y KHBOTHBIX.
[TonoBeIe jkeTe3bl: CEMEHHUKHU H

sauyHuKkd. OOpa3zoBaHUe U Pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CriepMaTo30u/I, INIeKIeTKa) —
criepmaToreHes u oorene3. OcobeHHOCTH
CTPOCHUS

SIMUEKJIETOK U CIIEPMATO30UI0B.
OmnnonorBopenue. [lapTeHorenes.
Jlabopamopuvie u npakmuyueckue

paoomul:

JlabopaTtopHnas padota Ne 4. «3yuenune
CTPOCHUS TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOITpenaparax»

MOHATHIA: TAMETOT€HES, CIIEPMATOT€HES,
OOT€HE3, CIIEPMATO30M]], AKPOCOMa,
SIMIEKJIETKA, MOJIIPHBIC TENbIIA.
XapakTepu30BaTh 0COOEHHOCTH TaMeTOreHe3a y
’KMBOTHBIX M €r'0 CTaJUM;II0JIOBEIC KICTKH
JKUBOTHBIX U OIHUCBIBATBIIPOLECC UX PA3BUTHA.
CpaBHUBAThH CIIEpMATOTEHE3 U OOTEHE3.
OnuceIBaTh OMIIOJOTBOPEHHUE,

OMOJIOTUYECKOE 3HAUCHUE OTUIOIOTBOPEHHUSI
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5.5 | UuouBuayansHOE
pa3BUTHE
OpraHu3MOB

WNHuBuayanbHOE pa3BUTHE (OHTOTEHES).

OMOpHOHaANTBHOE pa3BUTHE (AMOpHOTEHE3).

DTtarnsl SMOPHOHATBEHOTO

pa3BUTHUS Y TO3BOHOYHBIX KHBOTHBIX:
IpoOJIeHHE, TacTPYIISLHs, OPraHOTEHE3.
[ToctamOpuonansHOe pa3BuTHe. THIBI
MOCTIMOPHOHAIIBHOTO PAa3BUTHS:
psIMOE, HE NMPSAMOE (JIUUMHOYHOE).
BrusiHue cpesibl Ha pa3BUTHE
OpraHU3MOB; (haKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOXKJCHHBIC YPOJICTBA.
Pocrt u pazButne pactenuii. OHTOreHE3
I[BETKOBOI'O PACTEHHSI: CTPOCHHE CEMCHH,
CTauy pPa3BUTHA.

PackpwiBaTh cojepx)aHHe TEPMUHOB U
MIOHATHUI: OHTOTEHE3, YMOPHOTCHE3,3UTr0Ta,
npoOieHue, 6J1acTOMEpHI,

Mopyia, 61actyna, 6JacTolelb, racTpyia,
HEeHpyIa, OpraHoreHe3; 3apO/IbIIIEBbIC JTUCTKU:
AKTOZIEpMa, Me30/IepMa, SHTOEPMa;
MOCTAMOPHOHAIBHOE PAa3BUTHE: TPSIMOEH
HemnpsMoe (TUYMHOYHOE); MeTaMop(do3,
Meracropa, MUKpPOCIIOpa, MbLIbIIEBOE 3EPHO,
CIIEpPMUH, 3aPOJIBIIICBhII MEIIOK, JIBOIHOE
OILJIOJIOTBOPEHHUE.

OmnpenessTe ATarbl SMOPUOHATIBHOTO
pa3BUTHS XOPJIOBBIX Ha CXeMaX U
nperapaTax 1 OlUCHIBATh MPOIIECCHI,
MIPOUCXOISIINE Ha KaXKIO0M JTare.
CpaBHUBATh NEPUO/IBI OHTOTEHE3A;
psIMOE U HEeTpsIMOe (JTMUNHOYHOE)
MOCTAMOPHUOHAIBHOE Pa3BUTHE,

3apOJIBIIIN YEeTIOBEKa U IPYTHX

XOP/IOBBIX.

OOBACHATH OMONOTHUECKOE 3HAUCHUE
pa3BUTHUS ¢ METaMOP(O30M;
OTPUIIATENILHOE BIUSHUE aJIKOT OIS,
HUKOTHHA U JPYTUX TePATOTCHHBIX
(hakTOpOB Ha pa3BUTHE 3apO/IbIIIIA
YeloBeKa.

OnuceIBaTh MpoUEecc ABOMHOTO
OTIIOIOTBOPEHUS Y IIBETKOBBIX PACTCHHIM

HToro uyacoB o reme
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Tema 6. HacaeacTBeHHOCTh U H3MEHYNBOCTD OpraHusmMoB

6.1 | I'enernka — Hayka 1 [IpenmMer u 3aga4u TEHETUKH. PackpeiBaTh copepkaHie TEPMUHOB U IOHATUI:
0 HACIIEICTBEHHOCTHH Posnb uronoruu U SMOPHOIOTHHB I'eH, FT€HOM, F€HOTHUII, (PEHOTUII,XPOMOCOMBI,
H3MEHUHBOCTH CTaHOBJICHUM reHeTUKH. Bxian aJlJIeJIbHbIE TeHBbI (aJIeNIN), TOMO3UT0Ta,

POCCUICKHX U 3apyOeKHBIX YUEHBIX B reTepo3nUroTa, JOMUHAHTHBIN MTPU3HAK (IeH),

pa3BUTHE T'€HETUKU. METOIbI TCHETUKHU pelieccUBHBIN MpU3HAK (T€H), YUCTast JTMHMS,

(rubpu10JI0rNYEeCKUH, rudpu.

LUTOT€HETUYECKUM, MOJIEKYJIIPHO- [lepeuncnsaTh 1 XapakTepU30BaTh METOIbI

TCHETUYCCKUH). TE€HETUKH: THOPUAOIOTUUECKUM,

OCHOBHbIE T€HETUYECKHE MTOHATHS. UTOr€HETUYECKUI, MOJIEKYIISIPHO-

['enernueckas CUMBOJIUKA, FEeHETUYECKUI; JOMUHAHTHbBIE U PELECCUBHBIE

HCIIOJIb3yeMas B CXeMaxX CKpELIMBaHUM. IPU3HAKU PACTEHUHN U )KUBOTHBIX.
[Tonbp30BaTbCs TEHETUYECKOW TEPMUHOJIOTHUEN
Y CUMBOJIMKOM /1151 3alIUCU T€HOTUIIMYECKUX
CXEMCKpEeUIMBaHUS

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaCJIEOBAHHUS PackpeiBaTh conepkaHue TEPMUHOBU
HaCJIEJOBAHUS MIPU3HAKOB, YCTaHOBJIEHHBIE MOHSITUIA: MOHOTHOPHIHOE
IIPU3HAKOB. I'. Mennenem. Monorubpuasoe CKpelLIMBaHNue, PEHOTUITNYECKHE IPYIIIIbI,
MonorubpuaHoe CKpelllMBaHUE. 3aKOH €IMHO00pa3Hs rUOPUIOJIOTHUECKUI METOT,YNCThIE TUHUH,
CKpelIUBaHHe ruOpuI0B nepBoro nokoneHus. [pasuio JIOMUHHUPOBaHNE FeHOB(TIOJIHOE, HETOIHOE),

JOMUHHPOBAHUA. 3aKkoH paciCIiICHUA
IIPHU3HAKOB. I'mmoTe3a 9YHUCTOTHI TaMeT.

IlonHOE U HEMmoIHOE JOMUHHUPOBAHUC.

paclleIuIeHue B IOTOMCTBE.
OnuceiBaTh METOAMKY IpoBeAcHUS [
MeHnzienem OIbITOB M0 U3YYEHHIO
HacJIeI0OBaHMs OAHOM Napbl MPU3HAKOBY
ropoxa IMOCEBHOTO.

PackpeiBaTh coaep;kaHuE 3aKOHOB
eInHo00pa3us ruOpuI0B MEPBOrO
MOKOJICHUS U 3aKOHA PacCICIICHHS.
OOBACHATH THIIOTE3Y YHCTOTHI TaMeT.
3anuchIBaTh CXEMbl MOHOTUOPUIHOTO
CKpELIMBaHUs, OOBSICHATH €TO
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OUTOJIOTMYCCKHUE OCHOBBI M PCIIATH
TCHECTUYCCKUC 3aJa4u
Ha MOHOFI/I6pI/II[HOG CKpCIINBAHUC

6.3

Jurubpunnoe
CKpEIIMBaHHE.
3aKOH HE3aBHCUMOT O
HacJeJ0BaHHs
NPU3HAKOB

JlurnbpuiHoe CKpeluBanye. 3aKoH
HE3aBUCHMOI'0 HaCJI€JJ0BaHUS
npu3HakoB. [{uToreHernyeckne OCHOBBI
TUTUOPUIHOTO CKPEIUBAHMS.
AHanmm3upyrolee CKpeMBaHueE.
Vcnonb30BaHe aHATU3UPYIOILIETO
CKpELIMBaHUA 115 ONIpeIeIICHUS
TeHOTHUIIa 0COOU.

PackpeiBath  copep:kaHME€  TEPMUHOB U
TTOHATHH: JTUTHOPUTHOE CKpeIlIMBaHUE,
aHAJIM3UPYIOLIEE CKPEIIMBAHUE.

OmnuceiBaTh onbITE I'. Mennens

10 M3YYEHUIO HACIENOBaHUs ABYX NaplprU3HAKOB
y TOpOXxa MOCEBHOTO.

PackpeiBath conepxanne 3aKOHa HE3aBUCUMOTO
HacJIeJIOBaHUsI PU3HAKOB.

[IpumeHaTh MaTEMAaTUYECKUIM pacyer ¢
MIOMOIIBI0 METOAAa IEPEMHOKEHUS
BEPOSATHOCTEH M 3aMKCh C TOMOUIBIO
(heHOTUNUYECKUX PATNKAIOB PACIIEIUICHUS
MPU3HAKOB Y TOTOMKOBIIO (DEHOTHUITY U
TEHOTHITY.

3anuceIBaTh CXEMbI AUTUOPUTHOTO
CKpEIIUBaHUsI, OOBSICHATH €0 IUTOJIOTUUECKUE
OCHOBBI M PeIlIaTh FTEHETUYECKUE 3a7a4l Ha
JTUTHOPUTHOE CKPEIIMBAaHUE
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6.4

CuremieHnoe
HACJIEOBAHUE
MIPU3HAKOB

CueruieHHOE Hacle10BaHUE PU3HAKOB.
Pa6ora T. Moprana 1o cuersieHHOMY
HaclieoBaHuio reHoB. Hapymenue
CIICTIJICHUS T€HOB B pe3yJIbTaTe
KPOCCHHTOBepa. XpOMOCOMHasI TEOPHS
HACJIEICTBEHHOCTH.

I'eneTnyeckue KapThl.

Jlabopamopmuwie u npakmuyuecxkue
paoomot:

JlaboparopHas pabota Ne 5. «M3yuenue
PE3yJIbTaTOB MOHOTUOPHTHOTO

U IUTUOPUTHOTO CKPEIIUBAHUS Y APO30PUIBI HA
TOTOBBIX MUKpOIIpernapaTax»

PackpbiBath copepxanue TEPMUHOB U
IMOHATHUM: CLICIICHHOS HACJICIOBAaHNUE
MPU3HAKOB, PEKOMOMHAIINS TCHOB,
TeHETUYECKUE KAPThl XPOMOCOM,
MOpraHu/a.

Ha3riBaTh OCHOBHBIE ITOJIOKEHHMS
XPOMOCOMHOM TEOPHUH
HacneacTBeHHOCTH T. Moprana;
packphIBaTh cojepxkanue padboThIT.
MopraHa 1o ClerIeHHOMY
HACJICIOBAHUIO '€HOB U MIPUYUHBI
HapyLIEHUs CUEIICHUS MEXy T€HaAMH.
3anuceIBaTh CXEMbI CKPEIIMBAHUS TIPH
CLIETUIEHHOM HACJIE0BaHNH, OOBICHATD
MPUYUHBI PEKOMOMHAITUUTECHOB,
OTIPENIETISATH YUCIIO TPYIII

CIIETIJICHUSI TEHOB; PEIIaTh TeHETUYECKUE3a1auun
Ha CIECIICHHOE HACICA0BaHUE

43



6.5 | I'eneruka nomna. I'enetuka nona. XpoMOoCOMHOE onpenencHue | PackpeiBaTh conepkaHuE TEPMHUHOB U ITOHATHIM:
Hacnenosanue mnosa. AyToCOMBI U TIOJIOBBIE XPOMOCOMBI. XPOMOCOMHBIN HAOOP, AyTOCOMBI, TIOJIOBBIE
MPU3HAKOB, CLEIICHHBIX ['omorameTHbIE UTETEPOraMETHBIE XPOMOCOMBI, TOMOT'aMETHBIN MOJI,

C IOJIOM OpraHu3MBbl. reTepOraMETHBIN 110J1, CUENJIEHHOE C ITOJI0M

HacnenoBanue npusHakoB, CLUETUICHHBIXC HacJIeJOBAaHUEITPU3HAKOB.

TIOJIOM. OOBICHATDH LIUTOJOTHYECKHIE OCHOBBI
XPOMOCOMHOTI'0 MEXaHU3Ma OIPENEICHUANONA y
pa3IMYHBIX OPraHU3MOB.
CpaBHHMBATh 3aKOHOMEPHOCTH HACJICIOBAHMS
MIPU3HAKOB, CLICTUICHHBIXH HE CUEIICHHBIX C
rmoJioM. PenraTte renernueckue 3agaun Ha
HacJIeJOBaHUC
CLICTUICHHBIX C MOJIOM MPU3HAKOB

6.6 | I3MeHUNBOCTE. M3menunBocTh. BUIBI M3MEHUYNBOCTH: PackpeiBath conepxanne TEPMUHOB UIIOHSATHIA:
Henacnencreennas HEHACJICACTBEHHAS M HACIICICTBCHHAS. M3MEHYUBOCTb, HACIEACTBEHHAS U3MECHUNBOCTb,
W3MEHYHUBOCTD Ponb cpenpl B HEHAcIe1CTBEHHOM HEHACJICICTBCHHAS U3MCHYNBOCTD,

M3MEHYMBOCTH. XapaKTEepUCTUKA
MOJIU(PHUKAIIMOHHOW U3MEHYMBOCTH.
BapuanmoHHbI# psj ¥ BapuallMOHHAKPUBAs.
Hopwma peakunn npusHaka.
KonnuecTBeHHbIE M KaUeCTBEHHBICTIPU3HAKU U
UX HOpMa peaKIuH.

CaoiicTBa MOIU(UKAITIOHHON
W3MEHYUBOCTH.

Jlabopamopuvie u npakmuueckue
paoomur:

JlabopaTtopHas pabota Ne 6. «3yuenune
MOAU(PHUKAITMOHHON U3MEHUNBOCTH,
IIOCTPOEHHUE BAPUALIMOHHOTO psia U
BapHallMOHHON KPUBOM»

MO (pHUKAIIMOHHAS] U3MEHYUBOCTbD,
BAapUALMOHHBIN psiJl, BApUAHTA, BapHallMOHHAas
KpHBasi, IPU3HAK, HOpMa peaKInH,
KOJIMYECTBEHHBIE U KAYECTBEHHbIE TPU3HAKU.
Knaccudunuposars BUIbI

W3MEHYHMBOCTH U BBISABIATH UX OMOJIOTMYECKHE
0COOEHHOCTH.

[Tepeuncnars cBoiicTBa

MOJIU(UKATUNOHHONW N3MEHUYUBOCTU U OOBSICHATH
e€ 3HaueHUe I OPraHUu3MOB.

Pa3znnuath KOJIMYECTBEHHBIE U

KaueCTBEHHbIEC IPU3HAKU; CTPOUTH
BAPUALIMOHHBIN P, BAPUALMOHHYIO

KPUBYIO, BBIYUCIISITh CPEHEE 3HAYCHUEIPU3HAKA
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6.7

Hacnencrsennas
W3MEHYUBOCTH

HacnencrBennas, HIM TCHOTHIITYCCKAS
H3MEHYNBOCTh. KoMOnMHaTHBHAS
W3MEHYHUBOCTh. M€103 U NOJIOBOM MPOLIECC —
OCHOBAa KOMOMHATHBHON M3MEHUMBOCTH.
MyTanuroHHas U3MEHUYUBOCT.
Kiaccudukanms MmyTtanuii: reHHBIE,
XPOMOCOMHbBIE, T€HOMHBIE.

YacToTa ¥ NpUYMHBI MyTalAN.
Myrtarenssie (hakTOpBHI.

3aKOH TOMOJIOTHYECKUX PSII0B

B HacjeacTBeHHOM m3MmenuuBoctu H. .
Basunosa. Buesinepnas
HACJICJCTBEHHOCTb U U3MCHUYUBOCTb.
Jlabopamopusvie u npaxmuueckue
padomul:

JlaboparopHas padota Ne 7. «AHanu3
MyTaIui y Apo30(uiibl Ha TOTOBBIX
MHUKpOIIpenapaTax»

PackpbIBaTh coliepKaHHe TEPMHUHOB H
MOHATHUI: HACJEICTBEHHAS! H3MEHUUBOCTH,
KOMOWHATHBHAS N3MEHYNBOCTb, MyTallHOHHAS
M3MEHYMBOCTb, MyTaHT, MyTaI[lH: TCHHBIE,
XPOMOCOMHbIE, TEHOMHBIE; TTOJIUIUIONIHS,
aHeyIJIOUANs, MyTareHbl. XapakTepru30BaTh
HACJIE/ICTBEHHYIO U3MEHUNUBOCTb;
(bopMyIMpOBaTH 3aKOH T'OMOJIOTUYECKHUX PS/I0B
B HacjeIcTBeHHON u3meHunBocTuH. U.
BaBunoBa u 00OBSACHATH €ro0

3HAYCHUEJIs1 OMOJIOTUH U CENICKIINH.
KnaccugumupoBars MyTaiu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U TIPUBOTUTH
HIpUMEpPbI MyTaLUH.

OOBSCHITH TPUYMHBI BOSHUKHOBEHHUS MyTallni,
poJib (PaKTOPOB-MYyTareHoOB.

CpaBHMBATh BHIIBI MYTAIU{; BBISBISTH
MIPUYHHBI HACJIEJICTBEHHOW W3MEHUYNBOCTH,
MCTOYHUKH MYTareHOB B OKPY’KaloIIel cpere
(KOCBEHHO).

XapakTepHu30BaTh BHESJIEPHYIO
HACJICJICTBEHHOCTh U N3MEHYHUBOCTD
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6.8 | I'enernka yenoBeka

I'enetuka yenoseka. Kapuorun

JeJIoBeKa.

OCHOBHBIE METOJIbl TCHETUKH YEJIOBEKA:
reHeaIOrMYeCKHi, OJIM3HELIOBBIH,
LUTOT€HETHYECKHUH, OMOXUMHYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHIA.

CoBpeMeHHOE OIpeIeNICHUE TeHOTHUIIA:
MOJHOI€HOMHOE CEKBEHUPOBaHUE,
T€HOTUIHPOBAHUE, B TOM YHCIIC

¢ nomompo I11[P-ananu3a.
Hacnencreennsle 3a00/1€BaHUs YEIOBEKA:
reHHble 00J1e3HH, 00JIE3HUC

HacJIeICTBEHHOM

MPEeIPacoOKEHHOCTbIO, XPOMOCOMHBIE
oone3nu. CoMaTHYeCKUe U

reHepaTtuBHble MyTaliuu. CTBOJIOBBIE KJIETKHU.
[TpuHIHIB 310pOBOTO 00pa3a KHU3HHU,
JTUArHOCTHKU,TPOPUITAKTHKY U JICUCHUS
FeHETHYECKUX00JIe3HEeH. MeaUKO-IreHeTHUYECKOe
KOHCYJIbTUPOBAaHME. 3HAUCHUE
MEIUIMHCKON NeHeTUKHU

B MPEJOTBPAIICHNUN U JICUCHUH
TeHETHYECKHUX 3a00JICBaHHUH YeI0BEKa.
Jlabopamopusie u npaxmuueckue
paoomul:

[IpakTuueckas pabora Ne 2.

«CocTaBieHUE U aHAIN3 POJJOCIOBHBIXUEIIOBEKA

PackpeiBath cosnepkanre TEPMUHOB U
IIOHATUI: KapUOTUII YEJIOBEKA,
ATOTSHETHYECKHUIT METO]I, TeHEaJIOTHUECKHUI
METO/I, POJIOCIIOBHBIC,0JIM3HEIIOBBI METO/I,
HacJIeACTBEHHBIC 00JIe3HU: (MOHOTCHHBIE,

C HaCJIEICTBEHHOMU

MPEaPacoIOKEHHOCTHIO,

XPOMOCOMHBIE), MEJTMKO-TEHETHIECKOE
KOHCYJIbTHPOBaHUE.

[lepeuncnaTb 0COOEHHOCTH U3YYEHHUS TeHETUKHU
YyeJioBeKa; MIPUBOJIUTH TPUMEPHI
HAcCJIEACTBEHHBIX 00OJIE3HEHN UEI0BEKA,
XapaKTEPU30BaTh METObI UX MPO(PHITAKTHKH;
00OCHOBBIBATH 3HAYEHHE
MEJIMKO-TEHETUYECKOT0 KOHCYJIbTUPOBAHUS.
BrIABIIATH ¥ CpaBHUBATH MEXAY COOOM
JIOMHUHAHTHBIE U PELIECCUBHBIE ITPU3HAKU
YyeJIOBEeKa.

CocTaBsTh U AHATU3UPOBATHPOOCIOBHEIE
YyeJIOBeKa

HToro uyacoB o reme
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Tema 7. Cestekumsi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak HayKau
nporecc

1

CCJ’ICKHI/IH KaK HayKa U IIpouecc.

3apoXxKACHUE CEJICKIIUU U JOMECTUKAIIUS.

VYuenne H. 1. BaBunoBa o neHtpax
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUH.

LleHTpBI IPOMCXOKACHUS TOMALTHIX
KUBOTHBIX.

Copr, nopoaa, mramm.

PackpbiBaTh cojepkaHne TEPMUHOBU
MIOHSTUI: CEJIEKIIUS, COPT, OPOAA,ILITAMM,
JIOMECTHUKALIMS, UJIA OJOMAaIlIHUBAHHE,
[EHTPBI MHOTO0Opa3us U MPOUCXOKICHHS
KYJIbTYPHBIX PACT€HHUU U )KUBOTHBIX,
rUOpUIM3aIKs, UICKYCCTBEHHBIN 0TOOp. Ha3biBaTh
Y CPaBHUBATh OCHOBHBIEITAIBI PA3BUTHUS
CEJIEKLINN.

WNsnarare yuenue H. Y. BaBunosa

0 LIEHTPAX IPOUCXO0XKICHUS KYJIbTYPHBIX
pacTeHuM; pa3nuyaTh IIEHTPHI HA KapTe MUpa,
CBSI3bIBaTh UX MECTOINOJIOKEHUE C OYaraMmu
BO3HUKHOBEHHUS APEBHECUIINXIINBUAIIN3AIUN.
CpaBHHBATB cOpTa KYJIbTYPHBIXPACTCHHUH,
MOPOJIBI IOMAITHUX )KUBOTHBIX M MX JTUKHUX
MIPEAKOB.

OreHuBaTh POJIb CEJNEKIIUU B 00ECTICUCHUH

HpOI[OBOJIBCTBGHHOﬁ6e30HaCHOCTI/I
YCJIO0BCUYCCTBA
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7.2

Mertonbl u
JIOCTHKEHUS
CEJICKLUU PACTCHUIHN
JKUBOTHBIX

CoBpeMeHHbIE METOIbI CeNeKIIUU. MaccoBBIi

Y UHJMBUAYaJIbHBIM OTOOPBIB CENIEKIINU
pacTeHuil M KUBOTHBIX.

OueHka skcTepbepa.

bin3kopoicTBEHHOE CKpELMBaHUE —
uHOpuuHT. YucTas JIuHUS.

CkpeuiBaHue YUCTHIX JIMHUM.

I'ereposuc, niu rubpuanas cuia.
HepoxacrtBenHoe ckpenuBanue —
ayTopunuur. OtaanéHHas

rudpuanzanus u e€ycrexu.
HckyccTBeHHBIN MyTareHe3 U MojiyueHue
MOJIMIIIION0B. JIOCTHMKEHUSI CENeKIUU
pacTeHHi, 5)KUBOTHBIX UMUKPOOPTaHU3MOB.
Jlabopamopmuvie u npakmuyuecxkue
paoomuwl:

Oxckypcusi «OCHOBHBIE METOBI U
JOCTH>KEHMS CEJIEKIIUU PACTEHUN U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTAHITHUIO,
IJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN
Y4YaCTOK WJIM TEIUIMYHOE X035 CTBO)

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHSATHA: UCKYCCTBEHHBIH 0TOOP, MaCCOBBIN
0TOOp, MHAMBHUIYAIbHBII 0TOOp, KCTEPhED,
OJM3KOPOJICTBEHHOE CKPEIINBAHUE, YNCTAS
JIMHUSA, T€TEPO3UC,HEPOJICTBEHHOE
CKpELIMBAHMUE,

HCKYCCTBEHHBI MyTareHes, MOJUILJIOHIbI.
CpaBHuBaTh (POPMBI UCKYCCTBEHHOTO
oTOopa (MaccoBOr0 MUHAUBUAYAIBHOTO),
BH/IbI

ruOpuanzanuu (0IM3KOpOACTBEHHON U
OTJIaJIEHHOM ), CITIOCOOBI MTOJTyYEHUs
NONUILIONA0B. [IpUBOIUTE pUMEpHI
JIOCTUKEHUMCENIEKIIMU PACTEHUN U
JKUBOTHBIX
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7.3 | buorexnonorus 1 buorexHonorus kak oTpacib NPOU3BOJICTBA. PackpeiBaTh conep)kaHue TEPMUHOB U
KaK OTpacib I'enHas nHxeHepus. JTanel CO31aHUs MOHATUN: OMOTEXHOJIOTHS, KIIETOYHAs
MPOU3BOACTBA pexombunanTHoi JIHKu TpancreHHbIX HH)KEHEepUsl, TeHHAsi MH)KEHEepHs,

opranu3moB. KiierouHasmHxeHepus. KJIOHUPOBAHUE, TPAHCTEHHBIE OPTaHU3MBl,
KieTounble KynbTypHl. I'MO (renerudecku MOIU(PHUIMPOBAHHBIC
MUKpOKIIOHAJIBHOE Pa3MHOKEHUEPACTEHU . OpraHu3Mel). XapakTepu3oBaThb
KiionnpoBanue BbICOKOIIPOYKTUBHBIX OMOTEXHOJIOTHIO KaK OTPaciib IPOU3BOJICTBA,
CeJIbCKOXO035MCTBEHHBIX OPIraHU3MOB. OCHOBHBIE JJOCTH)KEHHUSI OMOTEXHOJIOTHH B
DKOJIOTMYECKHEN dTHYECKHE NpobieMbl. MO — | 001aCTH NPOMBIIIIIEHHOCTH, CEbCKOTO
reHETHYECKH MOAM(DULIMPOBAHHbIE OPTaHU3MbL. | XO3SHCTBAU MEIUIIUHBL.
[lepeuucnatb ¥ XapaKTepU30BaTh
OCHOBHBIE METOJIbI U  JIOCTHUKECHUS
OMOMHKEHEPUH.
OO6cyx1aTh HKOJIOTUYECKUE U ITUYECKUE
aCIEKThl HEKOTOPBIX UCCIEA0BAHUN B
o0acTi OMOTEXHOJIOTUH (KJIOHUPOBAHMUS,
HCKYCCTBEHHOI'O OILIOIOTBOPEHMUS,
HaIpaBJIE€HHOIO U3MEHEHUSI TeHOMa U
CO3aHMsI TPAHCTEHHBIX OpPraHU3MOB)

Hrtoro yacos 1o reme

Pe3epBHOE Bpems 1

OBLIEE KOJIMYECTBO 34

YACOB IIO ITPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

Ne Hawverosanue KomnuectBo I OCHOBHBIE BUIEI AEITEILHOCTU
/1 pa3AcioB 1 TEM 4acoB POTPAMMHOE CONCPANHE 00yYarOLIMXCs
y4eOHOTro peaMeTa
Tema 1. DBoIIOLMOHHAA OMOJIOTUA
1.1 | DOBoumronysg U METOABIEE 1 [TpeanochuIKM BOSHUKHOBEHHUS 3BOJIIOIIMOHHON | PackpbIBaTh copepkaHue TEPMUHOB U

HU3YyUCHUA

TEOPUHU. DBOIOIIMOHHASTEOPHUS U €€ MECTO B
OHMOJIOT .

BiisiHME 3BOIIOLIMOHHON TEOpUHU

Ha pa3BUTHE OMOJIOTHH U JIPYTUX HAYK.
CBuzerenbCcTBa BOTIOLMH.
[TanieoHTONIOTMYECKHUE: TTOCIIEN0BATEILHOCTh
HOSIBJICHUSI BUJIOBB [TAJIEOHTOJIOIMYECKOM
JIETOMNCH, NIEPEXOAHbIE (DOPMBI.
buoreorpaguyeckue: cXoICTBO U pazanyuue
bayH udr0op MaTepUKOB U OCTPOBOB.
OMOpHOIOrHYecKue: CXOACTBAN Pa3INUus
SMOpPHOHOB pPa3HbIX BUJOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE:
TrOMOJIOTUYHBIE, aHAJIIOTUYHBIE,
PYAMMEHTApHBIE OPTaHbl, aTABU3MBI.
MonekynspHO-0MOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MyTeil y Bcex
’KUBBIXOPTaHU3MOB.

HOHATHI: 3BOJIIOLIUSA, TIEPEXOIHBIE (POPMBI,
(buitoreHeTUYECKUEe Psifibl, BUABI-OHIEMUKH,
BUJIbI-PEJIUKTHI,

3aKOH 3apOJIbIILIEBOI0 CXOJICTBA,
OHMOreHeTHYeCKuil 3aK0H,

rOMOJIOTMYHBIE Y aHAJIOTUYHbIE

OpraHbl, pyIUMEHTapHbIE OPIaHbl,
aTaBU3MBbI.

[lepeuncisiTb OCHOBHBIE 3TAIbl PA3BUTHUS
ABOJIFOLIMOHHON TEOPHH.

XapakTepu30BaTh CBUACTEIHCTBA
HBOJIIOIUH: MTAJIEOHTOJIOTUIECKHE,
ounoreorpaduyeckue, SMOPUOIOTHIECKUE,
CPaBHUTEIILHO-aHATOMHYECKUE,
MOJIEKYJISIPHO- OMOXUMUYECKHE.
[TpuBOANTE TIPUMEPHI IEPEXOAHBIX (HOPM
OpPraHu3MOB, (PHIOTEHETHYECKUXPS/IOB.
[TpuBOAUTE (POPMYIMPOBKH 3aKOHOB
OMOTeHEeTUYECKOTO U 3apObIIIEBOTOCX0JICTBA
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1.2

Hcropus pazsurus
MpeICTaBICHUI
00 3BOJIIOINHA

OpommonnonHas Teopus Y. Jlapsuna.
[TpenmnochlIKM BOZHUKHOBEHUS JAPBUHU3MA.
JIBUKYIIE CUITBI ABOJIFOIIMH BHUJIOB TIO
JapBuHy (M30BITOYHOE PA3MHOKECHUE

IIPU OIPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYUBOCTD,

06opn0a 3a cyliecTBOBaHUE,

€CTECTBEHHBIH 0TOOD).

Cunrernueckast Teopus 3Bomonuu(CTI) u eé
OCHOBHBIE TTOJIOKECHHUSI.

PackpsiBaTh  comepkaHME TEPMHMHOB U
MOHATUI: CHUCTEMATHKa, €CTECTBEHHBIN H
HCKYCCTBEHHBIH 0TOOD.

XapakTepu3oBaTh OCHOBHBIE 3BOIIOLIMOHHBIE
UJeU, KOHIENIUU U TEOPUU; CPAaBHUBATH
B3TJIAA6I HA BU, maBomonuio K. JInanes,
JK.b. Jlamapka,d. /lapBuna.

OnenuBath BKIaJ JIuHHEs B pa3BUTHE
CUCTEMATHKH U OOBSCHATH MPUHITUIIBI OMHAPHOM
HOMEHKJIaTypBbl.

XapakTepu3oBaTh COAECPKAHUE U 3HAUYCHUE
sBomonoHHON koHenuuuXX. b. Jlamapka.
OneHuBaTh €CTECTBEHHO-HAYUHBIE U
COLMAIbHO-OKOHOMUYECKHE MPEAITOCHIIKH
BO3HHUKHOBEHHMS IBOJIIOIIMOHHON Teopun Y.
JapBuHa.

PackpeiBaTh copepkaHue dBOIIOLUOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEONPEAECTEHHYIO U ONPENETEHHYIO
U3MEHYUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, GOopMBI OOPHOBI3A
CyILLIECTBOBAHUE.

OnuceIBaTh MOJIOKEHHUS CHHTETUYECKOM
teopuu dBomtonuu (CTI) u 00bACHATH

e 3HaueHue i OMOJIOTUH
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1.3

Bun: xpurepun u
CTPYKTYypa.

[TomynAnus kak Kak
JJIEMEHTapHas €IMHULA
BHJIA

Muxkpossomtonus. [lonmymsanus kak
€AMHULA BUJA U SBOJIOLHH.
Jlabopamopnwvie u npaxmuyeckue
pabomul:

JlaGopatopnast pabota Ne 1. «CpaBHeHune
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHUIOY

PackpsIBaTh coepkaHue TEPMUHOB UITOHATUIN:
MHUKPO3BOJIIOLIUS, BUJ, KPUTEPUU BUIA, apeal,
HOIYJISALMSA, TeHOPOH, MyTallui, KOMOMHALUU
T'€HOB.

XapakTepu30BaTh BUJl KAK OCHOBHYIO
CHUCTEMaTHUYECKYIO €IMHUILY U LIEJIOCTHYIO
Ouosiornyeckyro cucremy.Boiienars

KpUTEpHH BHUA (MOP(OITOTUIECKHUH,
(bU3HOTOTHYECKUH, OMOXUMUYECKUM,
IeHETHYECKHUH, SKOJIOTHYECKUH,
reorpauyecKuil) U IPUMEHSITb KPUTEPUU

JUIsl OTIMCAHUsI KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYJISALHUIO KaK
CTPYKTYPHYIO €IMHUILY BH/Ia ¥ SBOJIFOLIUH.
OnuceIBaTh NOMYJISILIUIO 10 OCHOBHBIM
IIOKA3aTeNsIM: COCTaB, CTPYKTypa

52




1.4

JIBroKyIue CUbl
(2;1eMeHTapHbIe
(hakTOpBI) SBOTIOLIUN

JBmwxyuiie cuibl ((haKTopsl)3BOIIOLNN BUI0B
B IIpupoje. MyTanroHHBIN nIpoLece U
KOMOMHaTUBHAsI U3MEHYNBOCTD.
[TomynsIIMOHHBIE BOJTHBIA Apei( TeHOB.
W3omsus 1 Murpanus.

PackpsIBaTh conep:kaHue TEPMUHOB U
MOHATHI: KOMOWHATHBHAS U3MEHUYNBOCTb,
MyTaluy, MyTallHOHHBIIIPOLIECC,
MOMYJISIIUOHHBIE BOJIHBL, Ipeii( TeHoB,
W30JISILMS], MATPALIUN.

XapakTepHu30BaTh 3JIEMEHTAPHBIC
(akTOpbI FBOJIIOLIMU: MyTallUOHHBIN
nporecc, KOMOMHATHBHAS

M3MEHYMBOCTb, MOIYJISIIUOHHBIEC BOJIHBLIpEH)
I'€HOB, U30JIALIMS, MUTPALU.
YcTanaBiIMBaTh NIPUYUHHO- CJIEICTBEHHBIE
CBSA3M MEXIY MEXaHU3MOM U PE3YJIbTaTOM
JNEHCTBUSABIDKYILUX CUJT (3JIEMEHTaPHBIX

(aKTOpPOB) IBOJIOLINH

1.5

EcrecTBenHsbIil 0oTO0pH
ero ¢popmsl

EcrecTBeHHbI 0TOOP — HANPaBIISIOMUI
(bakTop HBOIIOLHH.

®opMBI €CTECTBEHHOT0 0TOOPA.

PackpbIBaTh cojiepaHue TEPMUHOB U
MOHSTUN:  €CTECTBEHHBIM  OTOOD,
6opbrba 3a CYIIECTBOBaHHUE.
OnuceiBaTh  MEXaHM3M  JEUCTBUS
€CTECTBEHHOT'0 0TOOpa.

Xapaktepu30BaTh GOPMBI €CTECTBEHHOTO
otOopa (IBWXKYIIUHN, CTAOMIU3UPYIOIHHA,
JTU3PYNTUBHBIN) M CPAaBHUBATH WX MEXTyCOOOH.
XapaxTepuszoBatb 00pb0y

3a CyILIECTBOBAHUE U CPABHUBATH €€ BUJIbI
(MexBHI0Basi, BHYTPUBHIOBas,00pb0a ¢
HeOJaronpusATHBIMU (PaKTOpaMU BHEUTHEH
CpeIIbl)
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1.6

Pe3ynbTaTel 3BOIIOIMN:
MIPHUCIIOCOOJICHHOCTh
OpraHu3MOB U
BHI000pa30BaHue

ITprcnoco0aeHHOCTh OPraHu3MOB
KaK pe3yJbTaT dBooun. [Ipumepst
NPUCIIOCOOJICHUH y OPraHU3MOB.
Apomopdo3sl 1 uanoamantanuu.Bug
1 BUJ1000pa3oBaHUE.

Kputepuu Buga. OCHOBHBIC (POPMBI
BU1000pa30BaHus: reorpaduyeckoe,
IKOJIOTHYECKOE.

Jlabopamopnvle u npakmuueckue
pabomeul:

Jlaboparopuas padota Ne 2. «Onucanue
MIPUCIIOCOOJICHHOCTH OpraHu3Ma H e¢
OTHOCHTEJIBHOTO XapaKTepa

PackpbIBaTh comep:kaHue TEPMHUHOB U

MOHSITHIA: TIPUCTIOCOOJICHHOCTD,
MOKPOBUTEIBCTBEHHAS U MPEIOCTEPETaroIas
OKpacka, MaCKHpOBKa, BUI000pa30oBaHue.
OnuceIBaTh MEXaHNW3M BO3HUKHOBEHHMS
MPUCTIOCOOJICHUN Y OPraHU3MOB.

BruiaBiare 1o H306pa)K€HI/I$IM, Ha JXUBBIX U
(uKCUPOBaHHBIX rperaparax [IPUMEPBHI
IPUCIIOCOOJIEHHOCTH PAaCTEHUN U

JKUBOTHBIX K YCIIOBHSIM CpEJlbl OOUTaHMS,
J0Ka3bIBaTb OTHOCUTCIILHYIO

1eJIeCO00Pa3HOCTh MPUCTIOCOOICHUH.
XapakTepu30BaTh CIIOCOOBI U

MEXaHU3MbI BHJI000pa30BaHUS;

ONKCHIBATh U CPAaBHUBATH OCHOBHBIE (DOPMBI
HKOJIOTHYECKOT0 U reorpapuueckoro
BHJ1000pa30BaHUS
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1.7 | Hanpasnenus u nmytu
MAaKpO3BOJIIOLIMN

Makpo3Botronusl.

@DopMBI IBOTIONUU: (PUIIETHIECKAS,
JIMBEpreHTHAsl, KOHBEPreHTHAs,
napaiensHas. HeoOparumocTts
sBosronuu. [Ipoucxoxaenue

OT HECHEIUATU3UPOBAHHBIX
MPEIKOB.

HpOFpGCCI/IPYIOH_IaSI CcriCuajan3anms.

AnantuBHas paguarusi.

PackpwiBath cojepkaHre TEPMHHOB U
MIOHSTUIN: MAKPOIBOJIOIHS, (PUIIOTEHE3,
OMOJIOTMYECKUI TIPOTpecc U perpecce,
apomop$03, UaNOATANTAIUS, O0IIIast
JiereHeparvs, afanTUBHAs pagualius.
XapakTepu3oBaTb (OPMbI IBOIIOLIUH.
BrIsBisTE apoMOpQ03bl ¥ HANOAIANITALIUN Y
pacTeHUl ¥ KUBOTHBIX.

CpaBHUBaTh OMOJOTHYECKHI MpOrpecc u
OmooruYecKkuii perpecc, apoMopdos,
UAMO0AJANTALNUIO U OOIIYIO IeTeHEePaIHIO.
BBISBISTH B3aUMOCBSI3U MEXKAY MYTAMUU
HAIPaBICHUSMHU 3BOJIOLUU

y PacTeHHUH M KMBOTHBIX

HNToro uyacoB o teme
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Tema 2. Bo3HNKHOBEeHME U Pa3BUTHE KU3HU HA 3emJie

2.1 | HUcropus xu3Hu

Ha 3eMJIe U METOJbICE
W3Yy4YECHUSI.

I'nnotessl
MIPOUCX 0K ACHUS
JKM3HM Ha 3eMiIe

2

JloHay4HBIE IpECTABIICHUS

0 3apoXkAcHUM ku3HU. HayuHble
TUII0TE3bl BOSHUKHOBEHMSI JKU3HU

Ha 3emyie: aOMOreHe3 U MaHCIEePMUS.
XHUMHYECKas IBOJIIOLIHS.
AOUOreHHBI CUHTE3 OPraHuYeCKUX
BEUIECTB U3 HEOPraHUYECKUX.
DKCIIEpUMEHTAIIBHOE IIOITBEPIKICHUE
XUMHYECKON 3BOJIIOLUH.

HavanpHabie dTarnsl OMOJIOTHYECKON DBOIIOIIAN.

I'mnoreza PHK- mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYPH BO3HHUKHOBEHHE
MIPOTOKJIETKH.

IIepBble KIETKU U UX IBOJIFOLIHSL.
®opMUPOBAHUE OCHOBHBIX TPYIIT

JKUBBIX OPraHU3MOB.

PackpwiBath cojepkaHre TEPMHHOB U
MOHSATUIN: KpeallMuoHN3M, a0uoreHes,
BUTAJIN3M, TTAHCTIEPMUSI, OMOII033,
KOalepBaThl, MPOOUOHTHI, CHMOUOTEHES.
XapakTepu30BaTh METOIbI U3YUCHUS
MCTOPUYECKOTO MPOILLIOro 3eMIIH.
[lepeuucniatb  OCHOBHBIE  JTallbl
XUMHYECKOH ©  OHMOJOTHYeCKOi
HBOJIIOIIHH.

W3narate copepaHue TUIIOTE3 U TeOpuit
BO3HUKHOBEHUS KU3HU Ha 3emiie
(kpeallnoHM3Ma, CaMOIIPOU3BOIBLHOTO
3apOKICHUS (CIIOHTAHHOTO), TAHCIICPMHH,
runore3sl PHK-mupa).

OmnwuceiBath 3kcriepumenTsl C. Munnepan I'.
KOpu no nony4yeHnto opraHMvIeCKuXBEIIECTB U3
HEOPTraHUYECKHUX IMyTEM aOMOTEHHOT'O0 CUHTE3a
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22

OCHOBHBIE 3TaITbI
HBOJIIOLIH
OpPraHUYECKOTO MUPAHA
3emiie, pa3BUTHE )XKU3HU
10 ApaM U MeproIam

Pa3Buture xu3HM Ha 3eMIe 1o 3paM U
nepuonam. Karapxeit. Apxelickas

U IpoTepo3onckas 3psl. [laneo3onckasipa u
e€ nepuo/ibl: KEMOPUNCKUNA, OPJIOBUKCKUH,
CUJTYPUHCKUH,

JIEBOHCKHM, KAMEHHOYT' OJIbHBIM,

IIEPMCKHM.

Me3zo3olickas 3pa 1 €€ epuo/ibl:
TPHUACOBBIN, FOPCKHI, METOBOA.
Kaiino3zoiickas 3pa u €€ nepuoabl:
IMaJIcOreHOBBIN, HEOTCHOBEIM,
AQHTPOIIOr€HOBBIM.

XapakTepucTruKa KJIuMaTa U T€0JI0THYECKUX
npoueccoB. OCHOBHBIEATAIBI HBOIIOLUN
PacCTUTENBHOTO U

’KUBOTHOTO MuUpa. ApomMop(}o3sl

y pacTeHuil u )kuBOTHbIX. [losBIEHME,
paciBeT U BEIMUPaHUE TPYIII KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Tabauyvl u cxemovi: «PazButne
OpPraHUYEeCKOro MUPay,
reoXpoHoJIornuecKas Tadauia;

KoJuteKus «DopMbl COXpaHHOCTH
MCKOIIA€MBbIX )KUBOTHBIX U PACTEHUI.
Jlabopamopnvie u npakmuueckue
paoomer: IllpakTudeckasi padéora Ne 1.
«M3ydeHrenCKONaeMbIX OCTATKOB PaCTEHUM
1 KUBOTHBIX B KOJUICKIUSX.

DKCKypcHs «IBOJIOIHUS OPTaHUYECKOTO

MHupa Ha 3emiie» (B €CTECTBEHHO- HAYYHBIM WIIN

KpaeBEeIUECKHI My3€eil)

PackpbIBaTh copepxanne TEPMUHOB U
MOHSITHI: S0H, 3pa, IEPUO, apoMOp(}o3Hl,
UIM0a anTalu.

3HaTh MOCJIEI0BATEILHOCTD S0HOB!
KaTapxei, apxei, mpoTepo30Mu,
(dhaHepo30ii; 3p: apxeickas,
MPOTEPO30MCKasi, Maneo30ncKas,
ME3030MCKasl, KAMHO30MCKasl; IEPUO/IOB:
KeMOpHICKUl, OpIOBUKCKU, CUITYypUICKUH,
JICBOHCKHUIA,

KaMEHHOYT OJIbHBIM, IIEPMCKHI,
TPUACOBBIM, FOPCKUH, MEJIOBOM,
[MAJICOTCHOBBIM W HEOTCHOBBIM,
AHTPOIIOT€HOBBI.

XapakTepu30BaTh OCHOBHBIE COOBITHUSB
Pa3BUTUHU OPraHUYECKOTO MUPA

10 ApaM U NIEPHOJIaM T€OJTOTUUECKON
WCTOPUH; ITATIBI PA3BUTUS PACTUTEIHLHOTO
1 KUBOTHOTO MUpa. BriienuTh riiaBHbIC
apoMop¢03bl paCTEHUI U )KUBOTHBIX.
CpaBHUBaTh MEX]1y COO0M
MIPEACTaBUTENCH CHCTEMAaTHYECKUX TPYIII
OpPTaHWU3MOB, BBISBIISATH YEPTHIYCIOKHEHHUS
Y TIPUCTIOCOOJIEHHOCTH K YCJIIOBUSIM JKU3HU
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2.3 | CoBpemeHHas Cucrema OpraHu4ecKoro Mupa Kak otTpaxkenue | PackpbiBaTh cojiepyKaHHe TEPMUHOB U TIOHITHI:
cucremMa sBONIOIMH. OCHOBHBIC CHCTEMATHYECKUE CHCTEMATHKa, HCKYCCTBEHHAsI HECTCCTBCHHAS
OPraHUYEcKOro MUpa TPYNIbl OPTaHU3MOB. KIaccuukanus, OnHapHATHOMEHKIIATYPA,

MPUHIUI UEPAPXUIHOCTH.
XapakTepu3oBaTh COBPEMCHHYIO
CHCTEMY OPraHHYECKOro MHpa

2.4 | DBOIOLKS YeI0BEKA DBOJIOIMS YeI0BeKa. AHTPOITOJIOTHS KaK PackpbIBaTh comep)KaHHe TEPMUHOB U

(anTpomorenes)

Hayka. Pa3BuTue npencraBieHui o
IIPOUCXO0KICHUH YesIoBeKa. MeToabl
u3ydeHus aHTponorene3a. Cxoacrea u
pasinyus 4eI0BEKA U KUBOTHBIX.

CucTeMaTH4ecKoe IOJI0KCHHE YeIOBEKA.

MTOHSATHIA: aHTPOIIOJIOT U, aHTPOIOTEHE3,
yenoBek pazymHbii(Homo sapiens),
MIPSIMOXOXKJICHUE, BTOPAsi CUTHAIbHAs
cucTema.

[lepeuncnarh 3a1a4u aHTPOIIOJIOT U, I TATIBI
CTAHOBJICHUS U PA3BUTHS MPEICTABICHUN O
MIPOUCXOXKJICHUH YeTIOBEKA.

N3narate 0OCHOBHBIE MOJI0KEHUS TeOpuu Y.
JlapBuHA, KpUTHYECKH OICHUBATh HCHAYYHYIO
HH(OPMAIIHIOO TTPOUCXOKICHUH YETTOBEKA.
3HaTh CUCTEMATUYECKOE MOJI0KEHHUE BUIA
Homo sapiens, nepeduciste ero
Mop(hooro-aHaTOMUYEeCKUE MTPU3HAKU
Pa3HOTO YPOBHS (THUII, KJIACC, OTPST

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOJCTBA U
paznuyuil 4YeloBeKa M )KUBOTHBIX.
OOBSCHATDH U OIICHUBATh 3HAUCHUE
HAyYHBIX 3HAHUH O MPOUCXOKICHUH
YeNoBeKa /Il MOHUMAaHUS MECTa U POJIU
YeJIoBeKa B MPUPOJIE
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2.5 | JBwxymue cuisl JBrxyuue cuibl ((hakTopbl) aHTPOIIOTEHE3a. PackpeiBaTh conep:kaHue TEPMUHOB U
(paxTopsr) HacnenctBenHas ”3BMEHYMBOCTD U MOHATHI: (PaKTOPBI aHTPOTIOTeHE3a,
aHTpPOIIOreHe3a ecTeCTBeHHbIH 0T00p.O0ImecTBeHHbIH 00pa3 IpyNIOBOE COTPYAHUYECTBO, PEUb,

JKU3HU, U3rOTOBJIEHUE OPYIUH TpyAa, OpYyIUiHAS JAEATENbHOCTD, ITOTUMOP(HHU3M.
MBIIIEHUE, PEYb. XapakTepu30BaTh ABMKYIINE CUIIbI
(axTopsr) aHTpOTIOTEHE3A!
OHOJIOrHYECKHUE U COILUAIbHBIE,
CpaBHMBaTh UX MEXIY cOOOi
2.6 | OcHoBHBIE cTaguU OcCHOBHBIE CTaJIUU U BETBU 3BOJIOLUU PackpeiBaTh cosep)kaHne TEPMUHOB U
IBOJIIOLIMU YEJIOBEKA YeJI0BEKAa: aBCTPAIIONUTEKH, YesoBek MOHSITHUI: aBCTPAJIIONUTEK, YETIOBEK YMEJbIH,
ymensli, YenoBek npaMoxoasmui, YemoBek YEJIOBEK NPSIMOXOAIINIMI, HEaHIepTaell,
HeaHAepTaIbCKUM, YeI0BeK pa3yMHBIH KPOMAaHbOHEL, HEOJIUTUYECKAs! PEBOIIOLMS,
COBPEMEHHOT0 THUIIA. 1epBOOBITHOE UCKYCCTBO.
Haxonkn nckonaembIX OCTaHKOB, BpeMs XapakTepu30BaTh U CPABHUBATH MEKIYCOO0H
CyLIEeCTBOBaHMsI, 00JacTh OCHOBHBIE CTaJ1H IBOJIIOI[UH YEIOBEKa:
pacrpocTpaHeHHs, 00bEM T'OJIOBHOTO XPOHOJIOTUYECKHI BO3pAcCT, apeall
Mo3ra, 00pa3 KHU3HHU, OPYyIuSs. pacripocTpaHeHus, 00bEM ITOJIOBHOTO MO3Ta,
o0pa3 )KU3HU U OpyAus Tpyna
2.7 | YenoBeueckue pacel U Yenoseueckue packl. OCHOBHbIE OOJIbIIINE PackpsIBaTh conepkaHue TEPMHUHOBHU

MIPUPOIHBIE ATalITalluH
YeJloBeKa

pacskl: eBporneonHas (eBpasuiickas), Herpo-
aBCTpaJIonIHas(IKBATOpUANIbHAas),
MOHI'OJIONIHAs

(a3maTcko-aMepuKaHCcKas).

MTOHATHUI: pachl, pacoreHes3, Colual-
JApBUHM3M, PaCcU3M, METUCALIUS.
XapakTepru3oBaTh U CPAaBHUBATH
IIpencraBuTenell 4enI0BEYECKUX pac,
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YepThl IpHCIIOCOOICHHOCTH
IIPEACTABUTENIECH YEIIOBEYECKHUX pac

K YCJIOBUAM CYIICCTBOBAHMA. EI[I/IHCTBO
4eJI0BeUeCKUX pac. Kputuka connanbHOro
JapBMHM3Ma U pacU3Ma.

pacKpbIBaTh MPUUYMHBI U MEXAHU3MBI
pacoreHesa, NePEeYUCIsATh U NPUBOIUTH
MIPUMEPHI MPUCTIOCOOJIEHHOCTH YEIIOBEKAK
YCIOBUSIM CPEBL, IPUMEPBI
MPUCIIOCOOUTEIBLHOTO 3HAYEHUSI PACOBBIX
MPU3HAKOB.

Joxa3siBath enuHCTBO BUaa Homo sapiens,
HAaY4YHYI0 HECOCTOSITEIbHOCTHPACOBBIX
TEOPUI, UAEH COLUUATIBHOIO

JJapBHHU3MA U pacusma

HToOro yacos 1mo reme

Tema 3. Opranu3mbl 1 OKPYKaOIIas cpeaa

3.1 | Dkonorus Kak Hayka DKOJIOTHS KaK HayKa. 3aJay U pa3Jiesbl PackpbiBaTh cofepkaHue TEPMUHOB U
9KOJIOTHUH. MOHSITUI: 3KOJIOTHS, TIOJIEBbIE HAOIIOIEHNUS,
MeTonabl 5KOIOTHYECKUX UCCIIEIOBAHUMN. JKCIIEPUMEHTHI, MOHUTOPUHT OKPYKAIOIIEH
DKOJIOTHYECKOE MUPOBO33PEHNE cpenbl, MOIEIINPOBAHUE, IKOJIOTHYECKOE
COBPEMEHHOTO 4YEJIOBEKA. MHPOBO33PEHHUE.
[lepeunciaATh 3aa4u SKOJIOTHH, €€ pa3aebl
U CBS3U C JIPYTMMH HayKaMH.
XapakTepru3oBaTb METObI
9KOJIOTUYECKHUX UCCIIEI0BAHUN
3.2 | Cpensl obutanus u Cpenpl 00UTaHMS OpraHU3MOB: BOJIHAS, PackpsIBaTh conepkaHue TEPMUHOBU

HKOJIOTUYECKUE
(bakTopbl

Ha3e€MHO-BO3/1yIlIHAsI, TOYBEHHAs, BHYTPHU-
OpraHU3MeHHasl.

Dkosnoruyeckue GaKkTophl.

Knaccugukanus sxonoruueckux (GpakTopos:

a6I/IOTI/I‘-ICCKI/IC, OMOTHYCCKUCU AHTPOIIOTCHHBIC.

JleticTBHE YKOTOTHYECKUX (PaKTOPOBHA
OpraHU3MBI.

MOHATHIA: cpeaa oOuTaHus,

AKOJIOrHYecKre (GaKkTopsbl,

OMOJIOTUYECKUN ONITUMYM, OIpaHUYUBAIOIINN
(TuMuTHpYIOIIHIL) hakTOop.

XapakTepHu30BaTh YCIOBUS CPEJOOUTAHUS
OpraHU3MOB;
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KJIacCU(DUIUPOBATh U XapaKTePU30BaTh
9KOJIOrnYecKue haKkTophbl: aOUOTHYECKHE,
6I/IOTI/I‘-ICCKI/I€ U aHTPOIOI'CHHBIC.
OnuchiBaTh ACHCTBHUE IKOJIOTHUCCKUX
($aKkTOpOB HA OPTAHU3MBI.
XapakTepr30BaTh 0COOCHHOCTH CTPOCHHUSI U
KU3HEACATCIBHOCTU paCTeHI/Iﬁ 1 JKUBOTHBIX
Pa3HbIX CPeIOOHTAHHS

3.3

AOunornyeckue
(bakTopsI

AOuoTtndeckue (haKTOphI: CBET,
TeMIeparypa, BIaXKHOCTb.

®otonepuoansm. [pucnocobnenus
OPraHU3MOB K JICHCTBUIO a0MOTHYECKUX
(dakTopoB. bruonoruyeckrue puTMBI.
Jlabopamopnvie u npakmuueckue paoomul:
JlaGopaTtopHnast pabora Ne 3.
«Mopdonoruueckue 0COOEHHOCTH pacTeHHH
U3 pa3HbIX MecT oouTanusy. JlaboparopHas
pabota Ne 4. «BrnusHuecBera Ha pocT U
pa3BUTHE YEPEHKOB

KoJIeyca»

PackpbiBaTh cojiepkaHue TEPMUHOB U
MOHATUI: a0MOTHYEeCKUE (HaKTOPHI,
doroneproau3M, OUOJOTHYECKUE PUTMBI.

AHaJ'II/I3I/IpOBaTI> HeﬁCTBHe CBCTA, TCMIICPATYPHI,

BJIAJKHOCTH HA OPraHU3MbIN IIPUBOJAWUTDH

IMPpUMCPLbI HpI/ICHOCO6J'IeHHOCTI/I OpraHu3MOB.

HpOBO,Z[I/ITB OMOJIOTHYCCKUE Ha6JHO,Z[eHI/IH u

opopMIIATH
Ha0JII0IeHU I

pe3yabTaThl

MPOBEIEHHBIX
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3.4 | buoruueckue buotnueckue dpaxktopsl. Buab PackpeiBath copeprkanne TEPMUHOBU
(hakTopbl OMOTUYECKHIX B3aUMO/ICHCTBHI: MOHSATHI: OuoTnyeckue GakTopsl,
KOHKYPEHIIUS, XUIITHIYECTBO, CAMOHO3 UETO XUIIHUYECTBO, MAPa3UTU3M,
dopmel. [TapazuTusm, Koorepamus, MyTyaiu3M, | KOHKYPEHIIHs, MyTyalli3M, CAMOUO03,
KOMMEHCAJIU3M (KBapTUPAHCTBO, KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
HaXJICOHUUYECTBO). AMEHCAIIN3M, HEUTpaIU3M. KBapTUPAHCTBO,AMEHCAIIU3M,
3HayeHne OMOTHYECKUX B3aWMOJCHCTBHUN Al | HEHTPAIHU3M.
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX XapakTepu3oBaTb OMOTHYECKHE
coo01IecTBax. (bakTOphI U BUBI B3AUMOOTHOIIIEHUHN
MEXy OpraHu3MaMu; PUBOIUTh
pUMEPhl B3aMMHON PUCIIOCOOIEHHOCTH
OpraHW3MOB.
CpaBHHMBaTh MEXAY CO00M BUIBI
buotnueckux B3auMoAeHCTBHI
OpraHu3MOB
3.5 | DKoJorMYecKue DKOJIOTUUECKHUE XapaKTEPUCTUKH PackpbIBaTh comepxaHue TEPMUHOB U
XapaKTEPUCTUKU nonyasiuuu. OCHOBHBIE MTOKA3aTENH MOHATHUI: TOIMYJISILIUS, YACIEHHOCTb,

BHU/Ia U MIOITYJIALUA

MONYJISILUN: YUCIEHHOCTb, IIIOTHOCTb,
POXKJ1a€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH

MONYJISIUKA U €€ PETYIISIIHS.

Jlabopamopnusie u npakmuueckue

padomusr: IlpakTuyeckasi padbora Ne 2.
«IToacY€T MIOTHOCTH MOMYJISALIMI Pa3HBIX BUIOB
pacTeHun»

IJIOTHOCTB, POKJAEMOCTh, CMEPTHOCTS,
IPUPOCT, MUTPALMS, AMHAMHUKA YUCIEHHOCTH
HOMYJISAIUH.

XapakTepu30BaTh OCHOBHBIE MOKa3aTEINN
HKOJIOTHUYECKYIO CTPYKTYPY

MOMYJISILIMK;, ONUCHIBATH MEXaHU3MBI
PEryJIALIUNA YUCIEHHOCTH MOMYJISALUN

HToro yacoB o reme
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Tema 4. Coo01ecTBa M HIK0JI0IrH4YeCKHE CHCTEMbI

4.1

Coob1ectBa
OpPraHUu3MOB

1

Coo011ecTBO OPraHu3MOB — OHOIEHO3.
CtpykTypbl OMOLIEHO3a: BUIOBas,
POCTpPaHCTBEHHAs!, Tpoduyeckast
(nuieBas). Buapl-noOMUHAHTHI.

Css13u B OHOILIEHO3E.

PackpeiBath cojpepkaHre TEPMHHOB U
MOHATHI: OMOIIEHO3, DKOCHCTEMA,
OHOreoLeHO3, BUIBI-JTOMHUHAHTEI,
9KOJIOTHYCCKAs HHUIIIA.

XapakTtepu3oBaTh OMOIIEHO3
(coo0111ecTBO), €r0 BUJIOBYIO,
MPOCTPAHCTBEHHYIO U TPOPUIECKYIO
CTPYKTYPBHI.

OOBACHATL  POJb  KOMIIOHEHTOB
OuolleHO3a B TOJJEPKAHUH €T0
CTPYKTYPHI M CYIIICCTBOBAHUS

Ha OIPENECIEHHON TEPPUTOPUU.
OOBACHATE OMOJIOTMYECKHI CMBICIT
SIPYCHOCTH M JINCTOBOM MO3aMKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B, UX
BHJIOBYIO, TTPOCTPAHCTBEHHYIO U TPOPUIECKYIO
CTPYKTYPBI, CBSI3H MEXTyOpraHHu3MaMHu

4.2

DKOCUCTEMBI U
3aKOHOMEPHOCTH HX
CYILIECTBOBAHHS

DKOIOTUYECKUE CUCTEMBI (IKOCUCTEMBI).
[TonsiTrie 06 sKOCUCTEME U OMOTEOLIEHO3E.

cDyHI(I_[I/IOHa.]'II:H]E»IC KOMIIOHCHTBI OKOCHUCTCMBI:

MPOIYLEHTEI, KOHCYMEHTBL, pENYLIEHTEL.
Kpyroeopor BemecTs 1 OTOK SHEPTUUB
skocucteme. Tpoduueckue (TUILIEBEIE)

YPOBHH 3KOCHUCTEMBI. HI/IHIGBI)IG OCIH U CCTU.

OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI:
Oouomacca, IpoAyKIHs. JKOJIOTHUECKHE
HI/IpaMI/I)II)II HpOJIyKHI/II/I, YHUCJIICHHOCTH,
o6nomaccel. CBOHCTBA DKOCHUCTEM:
YCTOMUYHUBOCTb, CAMOPETYJISLMS, PA3BUTHE.
Cykueccus.

PackpriBath copepkaHne TEPMUHOB U
MOHATUH: DKOCHCTEMA, OMOre0IIEHO3,
MPOYLIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
TpouuecKkre ypoBHH, TUIIICBASIICTIH U

CETh, SKOJIOTUYECKHE MUPAMHU/IBI,

Ooromacca, mpOayKIUs,CYKIIECCHSI.
XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI(e€
CITOCOOHOCTH K JIJTUTEIIBHOMY
CaMOIIOJICP)KAHUT0, OTHOCUTEIIBHO 3aMKHYTBIN
KPYTrOBOPOT BEIIECTB, HEOOXOAMMOCTH TIOTOKA
SHEPTHUN).

CpaBHHBaATh ACTOMIIHBIE U IETPUTHBIC
MUIIEBBIC e , TPOQUUECKHE YPOBHH
SKOCUCTEMEL.

Paznuyaare nmupaMuibl MpoayKIINH,
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MIMPAMM/JIbl YUCJIIEHHOCTH U TUPAMU/IBI
O1OMAacCCHl.

CocTaBiATh LIENU U CETU ITUTAHUS.
IlepeunciiaATb CBOMCTBA HIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALINS,
pa3BUTHE (CYKIIECCHS).

OnuceiBaTh MEXaHU3M HOJEPKAHUS
paBHOBECHSI B 9KOCUCTEMAX.
XapakTepHu30BaTh CyKIIECCUH, BBISBIISATh
IIPUYMHBI U O0LIME 3aKOHOMEPHOCTH

CMCHBI OKOCHUCTEM

4.3

[IpupoaHbie
JKOCUCTEMBI

IIpupoaHBIE S3KOCUCTEMBI.
DKOCHUCTEMBI pEK U 03€P.
DKocHCcTeMa XBOHHOTO HIIN
HIMPOKOJIMCTBEHHOTIO JIeca.

PackpwiBath cosiepkaHue TEPMUHOB U
MMOHSITHI: BOJHBIC YKOCHCTEMBI,
OMOreo1eHO3bI, (PUTOIIIIAHKTOH,

300IJIAHKTOH, OEHTOC, TyMYC.

[TpuBOIUTE IPUMEPHI TPUPOTHBIX

3KOCHCTEM CBOEM MECTHOCTH.

CpaBHUBATH Ha3€MHBIC ¥ BOJHBIC
9KOCHCTEMBI; OpraHU3MBbI, 00pa3yroIIuepa3HbIe
Tpouueckrue ypoBHU
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4.4 | AHTpOIIOT€HHBIE AHTPOIIOT€HHBIE 3KOCHUCTEMBI. PackpsiBath copepkaHne TEPMUHOB U
9KOCUCTEMBI ATPOIKOCHCTEMBI. MOHSITHIA: aHTPOTIOTCHHASI IKOCHCTEMA,
Ypboskocucremsl. buonornyeckoe u arposkocucTema, ypooskocucrtema,
XO035UCTBEHHOE 3HAYCHHE Ouopaznoobpasue.
arpo3KoCUCTEM U YPOOIKOCHUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasnoobpasue kak GpakTop yCTOHUYUBOCTH ypOOIKOCHUCTEMBI, 0COOCHHOCTH HX
skocucteM. CoXpaHeHHEeONOIOTHYECKOTO CYIIIECTBOBAHMSI.
pa3zHooOpasus [TpuBOIUTE IPUMEPHI AHTPOTIOTEHHBIX
Ha 3emiie. HKOCHCTEM CBOEH MECTHOCTH, OITUCHIBATHUX
BHUJIOBOI COCTaB U CTPYKTYPY.
CpaBHUBATh COCTaB U CTPYKTYPY
MIPUPOJTHBIX YIKOCHCTEM U
arposKOCUCTEM, arpPOIKOCUCTEM U
ypOosKkocucTeM
4.5 | buochepa— VYuenue B. U. Bepnajackoro o 6uocdepe. PackpsiBaTh conepikanre TEPMUHOB U
rio0anbHast ['panuIel, cocTaB U CTPYKTypa Ouochepsl. NOHATHIA: 6rocdepa, KHUBOE BEIIEeCTBO,

3KOocHucTEMA 3EMIIUA

J’KuBoe BemiecTBo 1 ero pyHKIUH.
OcobenHoctu 6uocheps! Kak ria00anbHON
9KOCUCTEMBI.

JluHaMHYeCcKOe paBHOBECHE U O0PATHASICBS3h
B Omocdepe.

JUHAMHYECKOE paBHOBECHE.

OuenuBars Bkaag B. U. Bepuaackoros
co3/IaHne y4eHHUs 0 ormocdepe.
XapakTepu3oBaTb cocTaB Ouocdepsl, GyHKIUN
YKUBOTO BelIecTBa Onochepbin onpeaessaTh (Ha
KapTe) 00JaCTH €ro HaubOJIbIIETO
pacnpocTpaHeHHUsI.

[TpuBOIUTE MpUMEPHI IPOSBICHUS (PYHKIIHIA
YKUBOT'O BeIleCTBAa Ouochepsl,
OMOTreOXUMHUYECKON AEATEIbHOCTH YEJI0BEKa.
[lepeuncnars ocobeHHOCTH Ouocdepsl

KaK I100aIbHOM YKOCHUCTEMBI 3eMITH
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4.6 | 3akoHOMEpPHOCTH KpyroBopoTs! BemiecTs u PackpsiBaTh cosep:kaHnne TEpPMUHOB U
CYIIECTBOBAHHUS OMOTCOXMMHYCCKHE ITHKITBI SJIEMEHTOB MOHATHIL: LIEJIOCTHOCTD OHOCHEpPHI,
ouocdepbl (yriepona, a3ora). KPYTOBOPOT BEIIECTB, OMOTC€OXUMUUYECKHE

3oHanbHOCTH Onocdeprl. OCHOBHBIE IIUKJIBI 3JIEMEHTOB, 30HATIBHOCTD

OMOMBI CYIIIH. o6uochepsl,0MOMBI.
OnuceiBaTh KPYroBOPOT BELIECTB,
OMOTCOXMMHYECKUE KBl a30Ta U
yraepoaa B 6uocgepe.
OOBSACHATH NPUYNHY 30HATHBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepu30BaTh OCHOBHBIEC OMOMBI
Cylu 3eMiu

4.7 | YenoseuecTBo YenoseuecTBO B brochepe 3emiu. PackpriBath conep:kanue TEpPMUHOB U

B Onochepe 3emnu

AHTpONOTeHHBIC U3MEHEHHSIB Orochepe.
['mo6anbHBIE SKOJTOTUYECKHUE TTPOOITIEMBI.

MOHSTHI: aHTPOMIOTeHHBIE U3MEHEHUS,
AKOJIOTMYECKUN KPU3UC, I100aTbHBIETPOOIEMBI.
XapaktepuzoBaTh OUOC(hEepHYIO POJIb
YeJIoBeKa.

[TpuBOIUTH IPUMEPHI aHTPOTIOTEHHBIX
M3MEHEeHUH B buocdepe.

OueHuBaTh NOCAEACTBUS 3arPS3HEHMS
BO3/YLIHOW, BOJHOW CPEbL, U3MEHECHUS
KJINMaTa, COKpaIieHus 0nopasHooOpasusi.
dopMynHpoBaTh COOCTBEHHYIO MO3HUITHIONO
OTHOIIICHUIO K TJIOOAIBHBIM U PETHUOHATBLHBIM
AKOJIOTUYECKHUM MPOoOIeMaM, apryMEHTHPOBATh
CBOIO TOYKY 3pEHHS.

Ha3piBaTh NpUYMHBI TOSIBICHUS
MPUPOJOOXPAHHOU ITUKH,

pacKkpbIBaTh 3HAUYECHUE Mporpecca AJis
MIPEOJO0ICHHS KOOI HYECKOTO

Kpu3uca
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4.8 | CocymectBoBanue 1 CocymecTBoBaHMEe MPUPOABI U YEIOBEUECTBA. PackpeiBaTh conep:kaHne TEPMUHOB U
MIPUPOJIBI U Coxpanenue OuopazHooOpas3us Kak OCHOBa MOHSTHN: pallMOHATIBHOE
4eJI0BEYECTBA ycroitunBoctu Ouochepst. OcHoBa IIPUPOIOIOJIB30BaHUE, YCTOMUNBOE

PalMOHATIBHOIO YIPABIEHUS IPUPOIHBIMU pa3BHUTHE, KOIBOJIOLHS.
pecypcaMy U UX MCNonb3oBaHue. JlocTiwkenus | XapakTepu3oBaTh PalliOHAIBHOE
ouosorun HCIIOJIb30BAaHUE IIPUPOIHBIX PECYPCOB;
U OXpaHa [PUPOJIBL. OCHOBHBIE ITOJIOXKEHUS KOHLIETILIUU
YCTOMYHBOI'O Pa3BUTHUSA

Htoro 4yacos 1o reme 9

Pe3epBHOE Bpems 2

OBLIEE KOJIMYECTBO 34

YACOB 1O ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHBIE
Jara P
uudposbie
KoanuecTBo 4acoB H3yYeHHUs
Ne oOpa3oBareJib
1w/ Tema ypoka HbI€ pecypchl
KonTpoabHbI Tpaxcri
Bcero qyecKHue
e padoTbl
padoThI
Bbubinnoreka
HOK
buono CHUCTEME .
| HOJIOTUS B CUCTEM 1 04.09 https://m.edsoo.r
HayK u/863e6122
https://m.edsoo.r
u/863e632a
MeToapl mO3HAHUA
JKUBOU ITPUPOJBI.
JIP Ne 1 Bubianoreka
«Hcronp3oBanue
2 1 1 11.09 HOK
pa3IMYHBIX METOOB https://m.edsoo.r
[IpU U3YYECHUHU u/863e6122
OHOJIOTUYECKUX
00BEKTOB»
buonornueckue Bbubnuoreka
CHCTEMBI, IIPOIIECCHI
3 pont 1 18.09 HOK
U UX U3y4YECHUE. https://m.edsoo.r
(IpodopuenTanus) u/863e6564
. bubmnoreka
XHUMHYECKHI COCTaB OK
4 KJeTkd. Bona n 1 25.09 I
O https://m.edsoo.r
p u/863e674e
bubmanoreka
benku. Coctas u
5 1 02.10 HOK
CTpoeHue OelKoB https://m.edsoo.r
u/863e6b72
DepMeHTBI —
OnoJIornyecKue
katanuzatopsl. JIP
Bubianoreka
Ne 2 «M3yuenue OK
6 KaTaJIUTUYECKON 1 1 09.10 1
AKTHBHOCTI https://m.edsoo.r
o¢ u/863e6b72
(bepmeHTOB (Ha
MIpUMEPE aMHIIA3bI
WJIM KaTajasbl)»

68



Bubanoreka

7 VYrnesoasl. JIunuanl 16.10 LOK
https://m.edsoo.r
u/863e6870
Bubnuoreka

Hyxknennosrie
8 K 23.10 HOK
KUCIOTEI. AT https://m.edsoo.r
u/863e6d5¢c
Bubnuoreka
Uctopus u meToasl
1HOK

9 W3yYEHUS KIIETKH. 13.11

K e ToMHas TeoDIs https://m.edsoo.r
p u/863¢688
Kinerka xak

10 LIEJIOCTHA KUBas 20.11
cucrema
Crpoenue
3YKapUOTHYECKOU
xieTku. JIP Ne 3
«H3yuenue bubnmoreka
CTPOEHHUSI KIETOK LIOK

11 pacrenuu, 2711 https://m.edsoo.r
JKUBOTHBIX, TpHOOB u/863e6ff0
1 OaKTepuit 1o https://m.edsoo.r
MUKPOCKOIIOM Ha u/863e716¢
TOTOBBIX
MHUKpOIpenaparax u
X OIIMCAHUEY

Bubinnoreka
OOMeH BelecTB HIn [IOK
MeTa00IN3M. .

12 04.12 https://m.edsoo.r
dortocunTes. u/863e766¢
XeMOCHHTE3 https://m.edsoo.r

u/863e7c98
Bubinnoreka
5 o

13 HEpPreTHISCKUH 11.12 1HOK

oOmeH https://m.edsoo.r
u/863¢7aae

JKU3HEHHBIN UK

KJeTku. [lenenue

KieTku. Muros. JIP bubnuoreka

Ne 4 «Hao

14 ¢ 4 «HaOmonenne 18.12 1HOK
MHTO3a B KJIETKaX https://m.edsoo.r

u/863e7dc4

KOHYMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOIpenaparax»
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KonTpouabnas
padoraNel no teme

«XAMHUYECKUH
15 COCTaB U CTPOCHHE 25.12
KJIETKH.
KuznenesaTeabHOCTD
KIJICTKN»
Buocuures Oenka.
Peakuus bubnuoreka
MaTpPUYHOI'O
16 P 15.01 LOK
CHUHTE3a https://m.edsoo.r
Tpancnsauus — u/863e796e
onocuHTEe3 Oeika
Bubianoreka
Hexkierounrnie OK
17 (bOpMBI KU3HU — 22.01 a
BUDYCLL https://m.edsoo.r
Py u/863¢796¢
Bubianoreka
Dopmbl OK
18 Pa3MHOXKEHHS 29.01 1
ODLAHIEMOB https://m.edsoo.r
p /8637540
Bubianoreka
1HOK
19 Meiio3 05.02 https://m.edsoo.r
u/863e81b6
https://m.edsoo.r
u/863e831e
OO6pazoBanue u
pa3BUTHE TIOJIOBBIX
KJIETOK. bubmanoreka
OIUI000TBOPEHHE.
20 IOAOTROpEHH 12.02 LHOK
JIP Ne § «M3yuenne https://m.edsoo.r
CTPOEHHUS MMOJOBBIX u/863e7f4a
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
bubnuoreka
NuausunyansHoe OK
21 pa3BUTHE 19.02 1
ODFAHI3MOB https://m.edsoo.r
P w/863e81b6
Bubianoreka
I'eneTnka — Hayka OK
22 0 HacCJeICTBEHHOCTH 26.02 1
S — https://m.edsoo.r
u/863e¢8436
3aKOHOMEPHOCTHU Bubnuoreka
23 04.03
HacJeI0BaHHUI 1HOK
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MPU3HAKOB. https://m.edsoo.r
MonorubpuaHoe u/863e86f2
CKpeIlMBaHUE
Jurubpunnoe
CKpCILUBAHHUE. bubnuoreka
3akou
24 11.03 HOK
HE3aBHUCHUMOI'O https://m.edsoo.r
HaclIeI0BaHUS u/863e8878
MIPU3HAKOB
CremieHnoe
HaCJIEIOBaHUE
npuszHakoB. JIP Ne 6
«3yuenue
Bubnuoreka
pe3ynbTaToOB OK
25 MOHOTHOPHUIHOTO H 25.03 I
ArHGOIIIHOLO https://m.edsoo.r
AAMTHOPHA /863¢89a4
CKpEIIUBAHUS Y
Jpo30(hUIIBI HA
TOTOBBIX
MHUKpOTIpenapaTax»
I'eneruka noia.
bubnuoreka
Hacnenosanune OK
26 MPU3HAKOB, 1 01.04 1
CLEIUICHHBIX C https://m.edsoo.r
" /863¢8¢60
IOJIOM
3MeH4YuBOCTE.
Henacnencrsennas
U3MEHYNBOCTE. JIP
Ne 7 «M3yuenue
. bubnuoreka
MOIU(PUKAITHOHHOM OK
27 W3MEHUYMBOCTH, 08.04 !
OCTDOCHHE https://m.edsoo.r
p u/863e8efe
BApUALIUOHHOTO
psana u
BapHUAIMOHHON
KpHUBOW»
Hacnencrsennas
U3MEHUYUBOCTD. .
JIPNe 8 «AHanms P(I)IJEHOTeKa
28 MyTalui y 1 15.04 a
030bHITE HA https://m.edsoo.r
P u/863¢8efe
TOTOBBIX
MHUKpOIIpenapaTax»
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Bubanoreka

79 I'eneTrka yenoBeka. 1 29.04 HOK
IIpopopuenrauus https://m.edsoo.r
u/863e8d78
KonTpoabnas
bubnuoreka
padora Ne2 o reme OK
30 «HacnencrseHHOCTE 1 29.04 I
N — https://m.edsoo.r
u/863e9214
OPTraHU3MOB»
bubnuoreka
31 Cenexkuus Kak Hayka 1 13.05 LIOK
U IIpo1Lecc. https://m.edsoo.r
u/863e9214
Mertoas u
JIOCTHIKEHMUS
. bubnuoreka
CEJICKIIUU PAaCTECHUM OK
32 1 KUBOTHBIX. 1 20.05 1
buotexHonorus kak hitpsi//n.cdsoo.o
u/863e9336
oTpacib
MPOU3BOJCTBA
33
34
OBIIEE KOJIMYECTBO
YACOB IIO 32
ITPOIT'PAMME
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11 KITACC

«CpaBHEHHE BUJIOB 110
MOP(OJIOTrHUECKOMY
KPUTEPHIO»

Jara JIeKTPOHHbIE
U3Yy4eH udpposbie
Ne Kosaun4yecTBo 4acoB y wipp
2 ust oOpa3oBaTe/IbHbIE
n/ Tema ypoka pecypcbl
n Kourtpoab IpakTn
Bcero HbIC YeCKHue
padoThI padoThI
bu6mmoreka [IOK
DBOIOLHS U METOIbI
1 o8 HAVHCHIS https://m.edsoo.ru/863e
ya a20e
Ucrtopus pazsutus bubnunoreka [HOK
2 NpeACTaBICHUI 00 https://m.edsoo.ru/863e
JIBOJIIOIIUN 9570
bu6mmoreka [IOK
3 MuKpOosBOTIOLMS https://m.edsoo.ru/863e
9cle
[Honmynsauus kak
JJIeMEHTapHas
eIUHNLA BUA U bu6mmoreka [IOK
4 ssostrorui. JIP Ne 1 1 https://m.edsoo.ru/863e

99c6

JIBrKy1ue CHibl
5 (3memMeHTapHbIE
(akTOpbI) IBOJIIOLIMU

bu6mmoreka [JOK
https://m.edsoo.ru/863e
9da4

EctectBeHHbII 0TOOD

bu6mmoreka [JOK

MaKpO?IBOJIOIMA

6 1 ero hopubi https://m.edsoo.ru/863e
ero ©op 9ed0
Pesynbrarsl
SBOJTIOIIHH:
IpUCIIOCOOTIEHHOCTh
OpPTaHU3MOB H
bubmuorexa [JOK
BU000pazoBanue. JIP
7 1 https://m.edsoo.ru/863e
Ne 2 «Onucanue
9fde
MPUCTIOCOOJIEHHOCTH
opraHusma " e
OTHOCHUTEIIEHOTO
XapakTepa
bu6mmorexa [IOK
Hampasnenus u mytu
8 https://m.edsoo.ru/863e

9cle
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HeobpaTumocts

9
SBOJIIOIINH
Hcropus xku3Hu Ha
10 3emiie U METOABI €€
U3y4YeHUs
['unoTessl bubmuoreka [JOK
11 MIPOUCXOXKICHUS https://m.edsoo.ru/863e
JKU3HU Ha 3eMiie a5a6
Pa3BuTHe xu3HU Ha bubmuorexa [JOK
12 3emJie 1o 3pam u https://m.edsoo.ru/863e
nepuoaam abbe
OCHOBHBIE ATaIbI
SBOJTIOIIH
pPacTUTEIHHOTO U
bu6mmoreka [IOK
KUBOTHOTO mMupa. JIP
13 No 3 «svierne https://m.edsoo.ru/863e
B i a8bc
MCKOMAeMbIX OCTaTKOB
pacTEeHU U KUBOTHBIX
B KOJUICKIIHSIX )
CoBpemeHHas cuctemMa
bu6mmoreka [IOK
OpPraHUYECKOT0 MHpA.
14 https://m.edsoo.ru/863e
DBOJIIOIHS YETIOBEKA
a48e
(anTpOTIOTEHE)
bu6mmoreka [JOK
KonTtpoiubHasn
15 https://m.edsoo.ru/863e
padora Ne 1
ac2c
JIBuoKyII1E CUITBI bubnuorexa [IOK
16 (paxtopsr) https://m.edsoo.ru/863¢
aHTPOIIOreHe3a ad44
17 OCHOBHBIE CTaIUH
HBOJTIOIMHN YEJIOBEKa
UYenosedeckue pacsl U bubnuotexa [JOK
18 IIPUPOJHBIE https://m.edsoo.ru/863e
ajJlanTalyy 4eioBeKa aea2
PesepBHBIi ypOK.
O06o06mIeHne o Teme
19 «BO3HUKHOBEHHE U
pa3BUTHE )KM3HU Ha
3emuie»
20 DKoJorus Kak HayKa.
(ITpodopuenTanms)
Cpenpl oOuTanus u bubnuorexa [IOK
21 3KOJIOTUYECKHUE https://m.edsoo.ru/863e
(baxTopsl afec
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AlGuotnueckue
daktopsl. JIP Ne 4
«Mopdoomnoruueckue

bubmuorexa [JOK

22 . https://m.edsoo.ru/863e
0COOEHHOCTH PACTCHHI b10e
13 pa3HBIX MECT
o0UTaHUI.
bu6mmoreka [IOK
buoTtuueckue
23 o https://m.edsoo.ru/863¢
p b348
DKOJIOTHYECKUE
24 XapaKTEPUCTUKHU
MO YJISIIHH.
CooOmiecTBa bu6mmoreka [IOK
25 OpraHU3MOB — https://m.edso0o.ru/863e
OHOLIEHO3 b46a
DKOJOTUYECKHUE bu6mmorexka [IOK
26 CHCTEMBI https://m.edsoo.ru/863e
(9KOCHCTEMBI) bd6a
OCHOBHBIC TIOKa3aTeIn
3KOCHUCTEMBI. bu6mmorexka [IOK
27 DKOJIOTUYECKHUE https://m.edsoo.ru/863e
nupamuasl. CBONCTBA b5fa
skocucteM. Cykueccus
IIpuponnsie
9KOCHCTEMEI
79 AHTpPOIIOTE€HHBIE
KOCHCTEMBI
buochepa —
bu6mmoreka [JOK
riao0aabHas
30 https://m.edsoo.ru/863e
IKOCHCTEMA 3EeMIJIH.
bb5e
IIpodopuenranus
3aKOHOMEPHOCTHU bubnuotexa [JOK
31 CYILLIECTBOBaHUS https://m.edsoo.ru/863¢
o6uocdepsl bdl6
YenoBe4ecTBO B
32
ouochepe 3emnn
KonTtpoubHasn
pa6ora Ne 2 o Teme
(3amuTa
33
npoekToB)«Coob1ecT

Ba U SKOJIOTHYCCKHEC
CHUCTCMBID»
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PesepBHBI ypOK.

CocylecTBOBaHHE bubmmnorexa [IOK
34 R 1 https://m.edsoo.ru/863e
bale
YeJIoBeYeCTBa
OBHIEE KOJIMYECTBO
YACOB IIO 34
MNPOI'PAMME
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