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HOACHUTEJDBbHAS 3AIIMCKA

[Ipu paspaboTke mporpaMmbl 1O OHOJOTHMM  TEOPETHYECKYIO  OCHOBY
JUTSL OTIpeIeNieHUs] OAX0A0B K (POPMHUPOBAHUIO COJIEpKAHUSI YUEOHOTO MpeaMeTa
«buronorus» cocraBuIn: KOHUENTYaJIbHbIE ITOJIOKEHUS dI'oC COOo
B3aMMOOOYCIIOBJICGHHOCTH 1IEIeH, COJIepKaHUs, Pe3yIbTaTOB O0y4YeHUs U TpeOOBaHUM K
YPOBHIO TOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHS 00 OOMIMX MENsIX W MPUHIHUIAX,
XapaKTEepU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI CPEIHEro 00I1ero oopa3zoBaHus
B Poccuiickoit denepanuu, a Takxke MOJIOKEHUS O crienupuke OUoIoruu, e€ 3HaUYeHUU
B MTO3HAHUH KUBOU MPUPOJIBI U 0OECIIEYEHUH CYIIIECTBOBAHUS YEIOBEYECKOr0 OOIIECTRA.
CornacHO Ha3BaHHBIM TMOJIOKEHUSAM OMNPEACICHbl OCHOBHBIE (YHKIIMU MPOrpamMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMmma mo Ouosoruu Aa€T MpeACTaBICHHE O IeaX, 00 oOIel cTpaTeruu
oOy4yeHHUs, BOCIHUTAHUS W Pa3BUTUA, OOyYAIOIMUXCS CpPEICTBAaMU  Yy4yeOHOro
npeamera «buonorusi», omnpenenser o0sA3aTeIbHOE MPEIMETHOE COJEpKaHUE, €ro
CTPYKTYpY,  pacupelneiieHhe 1o  pazieliaM W TeMaM, PEeKOMEHIYyEMYIO
MOCJIEA0BATEILHOCTh U3YyUYECHHUS! YUEOHOTrO Marepualia ¢ y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JOTUKKM 0Opa3oBaTEIBLHOIO IIpoOllecca, BO3PACTHBIX
O0COOCHHOCTEN 00yUaroImxcs.

B mporpamme 1o OMONOTHM TakKe€ YUUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM  pe3yJibTataM  OOy4YEeHUSB
(GbOopMUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH/YUEOHBIX
JeNUCTBUM, 00yYaIOIUXCs [0 OCBOCHUIO COJIEpKaHUsl OMOJIOTHYECKOT0 00pa30BaHusl.

B mporpamme mno Oumonorum (10-11 kmaccel, 0a30BBIM YpOBEHB) peaM30BaH
MNPUHLUN TPEEMCTBEHHOCTH B U3YYE€HUM Ouoyioruu, Onarogapss 4YeMy B HeW
MIPOCMATPUBAETCS HAMIPABICHHOCTh HA PA3BUTHE 3HAHUMU, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAUUM  JTUYHOCTH,
AKOJIOTMYECKOTO MBIIUICHUS, MIPEJCTABICHHUI O 3J0pOBOM 00pa3e *KU3HU U OEPEKHBIM
OTHOILIEHHEM K OKpyXarleil mnpupoaHoir cpeae. [losTomy Hapsay ¢ H3ydeHUEM
00111e0M0TOTUYECKUX TEOPHUH, a TaKKe 3HAHUM O CTPOCHUU >KUBBIX CUCTEM Pa3HOTO
paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX IMPOIECCOB B MporpaMme
10 OMOJIOTUU y/IeJIEHO BHUMAHUE UCTIOIB30BAaHUIO MTOTYYEHHBIX 3HAHUHN B OBCETHEBHOM
KU3HU JIJ1s1 PEIICHUS TPUKIIAHBIX 3a/1a4, B TOM Yucie: NPOoQUIaKTUKHU HACIIEICTBEHHBIX
3a0071€BaHUIN YENIOBEKA, MEIUKO-T€HETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
AKOJIOTUYECKH 11€JIECO00Pa3HOT0 MOBEACHUS B OKPYKaIOIIEeH MpUpogHOM cpelie, aHamu3a
BIIUSIHUSL XO3SMCTBEHHOW JIESITEJIBHOCTH YEJIOBEKA Ha COCTOSIHUE TMPUPOAHBIX H
HMCKYCCTBEHHBIX HSKOCHCTEM. YCHJIEHHE BHUMAHHS K MPUKIATHON HAMPaBICHHOCTH
ydyeObHoro mnpeaMera «buonorus» MNPOJUKTOBAHO HEOOXOIUMOCThIO OOECIeueHUs
YCIOBUM JIsI pelIeHus OJAHOM M3 aKTyaldbHBIX 3aJa4 IIKOJBHOIO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpas MpejrnoiaraetT (popMUpPOBAHHE Yy OOYYAIOUIUXCS CIHOCOOHOCTHU
aJanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma mo OHOJIOTHU SIBISIETCSI OPUEHTUPOM JJisi COCTaBIEHHUS pabouux
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MpOrpaMM, aBTOPHI KOTOPHIX MOTYT HPEHJIOKUTH CBOW BApHUAHT MOCIEI0BATEIBHOCTH
U3YUYEHHS] U CTPYKTYpbl y4eOHOTO maTepuana, CBOE BUJIEHHE MyTed (opMHUpOBaHUs
y oOyuvatomuxca 10-11 knaccoB mpeAMETHBIX 3HAHUW, YMEHUU U CIIOCOOOB y4eOHOM
NEATeNbHOCTH, a TaKXK€ METOAMYECKUX pEIIeHUN 3ajJay BOCHUTAHUS U Pa3BUTHUSA
CpeAcTBaMH yueOHOTO npeamera «buomorusy.

buonorust Ha ypoBHE cpenHero o0uiero oOpa3oBaHUs 3aHUMAET BaXHOE MECTO.
OHn ob6ecrnieunBaeT GopMUpOBaHUE Y 00yUaAIOIKUXCS MPEICTABICHUN 0 HAYYHOU KapTUHE
MHpa, pacIIUpsIeT W 0000IIaeT 3HAHUA O >KUBOM NpUPOAE, €€ OTIUYUTEIbHBIX
MPU3HAKaX — YPOBHEBON OpPraHU3alli U 3BOJIIOLUU, CO3JAET YCIOBUS JUISl: MO3HAHUS
3aKOHOB >KUBOUW TpUPOJbI, hopMupoBaHUs (HYHKIIMOHATBHON I'PAaMOTHOCTH, HaBHIKOB
3JI0pOBOTO M Oe30MmacHOro obpasa >KHU3HHU, YKOJOTHYECKOTO MBIIIJICHHS, IIEHHOCTHOTO
OTHOILICHHS K )KUBOUW MPUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHue OUOJIOTHUS UMEET TaKXKe MJis PEIICHUs] BOCIUTATENbHBIX U
Pa3BUBAIOLIUX 3a7a4 CPEeJAHEro oluiero oOpa3oBaHUs, COIMATU3ANMNN O0YyUYarOIIUXCS.
N3ydenne Ouonoruu obecrieunBaeT ycJIOBHS il (POPMUPOBAHUS UHTEIJIEKTYaIbHbIX,
KOMMYHUKAITMOHHBIX ¥ WH(DOPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET WHTErpaluyd OUOJOTUYECKUX 3HAHUW C MPEICTABICHUSMH U3 JAPYTUX
y4eOHBIX TPEAMETOB, B YaCTHOCTH, (Pu3NKHU, XuMuu u reorpadun. HazpaHHbIE
MOJIOKEHUS O TIPeIHA3HAYEHUU Yy4eOHOro npeaMera «buoaorus» coCTaBUIM OCHOBY /IS
ompenesieHus TOAXOJO0B K OTOOpPY U CTPYKTYPUPOBAHHMIO €ro  COJIepXKaHWUs,
MPEACTaBICHHOrO B IpOorpaMMe Mo OMOJIOTHH.

Ot6op conepxanus yuyeOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C MO3UIIMI KyJIbTypPOCOOOPA3HOIO MOJAX0/a, B COOTBETCTBUH C KOTOPHIM
oOyyaromuecs: JOJKHBI OCBOWUTH 3HAHUSI W yMEHUS, 3HAaYUMBbIe sl (OPMUPOBAHUS
oO11ell KyJIbTYphI, ONPEESIONINe aJeKBaTHOE MOBEICHUE YEOBEKa B OKPYKaIOIIeH
MPUPOTHON cpesie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM JKM3HM M MPAKTHYECKOU
nestenbHocTd. Oco0oe MecTo B OTOM CHUCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTHI
COJIEp>KaHMsl, KOTOPbIE CIy’KaT OCHOBOM Juisi (OpMUpOBaHUS MPEACTaBICHUIO
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpPAa M IEHHOCTHBIX OPHUEHTALUSIX
JUYHOCTHU, CHOCOOCTBYIOIIMX T'YMaHU3ALMH OMOJIOTHYECKOT0 00pa30BaHus.

CTpyKkTypupoBaHUE COJEpKaHHS  yuyeOHOro  MaTepuajia B  Mporpamme
Mo OWOJIOTMM  OCYIIECTBIECHO C Y4YETOM NPUOPUTETHOTO 3HAYCHUS 3HAHUM
00 OTJIIMYUTENbHBIX OCOOCHHOCTSX XMBOW MHPUPOJbLI, O €€ YPOBHEBOW OpraHu3aluu
U 3BOJIIOLIUU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro mpeamera «buomaorus»
BBIJICJICHBI CIEAYIOIINE COAepKaTelbHble JUHUU: «buomoruss kak Hayka. MeTosbl
Hay4yHOro Tmo3HaHus», «KieTka kak Owuonoruueckas cuctemMa», «OpraHu3M Kak
ouosiornueckasi cucremay, «CucremMa U MHOroo0Opa3ue OpraHM4ecKOro Mupay,
«IBOJIOIUS )KUBOU TPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

Henb uzydenus: yueoHoro npeameta «buoiorus» Ha 0a30BOM ypOBHE — OBJIaJICHUE
OoOy4YaromMUMHUCs 3HAHUSIMU O CTPYKTYPHO-(QYHKIMOHAIBHOW OpraHU3alliUd KUBBIX
CUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHI HCMOJIb30BaTh JTH 3HAHUS
JUISE TPAMOTHBIX JCHCTBUH B OTHONIICHHH OOBEKTOB JKWBOW MPUPOILI W PEIICHUS



Pa3IUYHBIX )KU3HEHHBIX TTPOOJIEM.
JlocTmkeHue 1enu u3ydeHus yuyeOHoro mnpenmera «buonorus» Ha 0a30BOM
YPOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a1a4:

OCBOEHHE OOYYalOIUMHCS CHUCTEMBbI 3HAHUW O OUOJOTUYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTEe3aX, MpaBWJIax, CIIy>Kallux
OCHOBOM i1 (OpMUpPOBAaHUS TPEACTABICHUNA O €CTECTBEHHO-HAy4YHOU
KapTUHE MHUpa, O METOJaX HAyYHOI'0 TO3HAHUSI, CTPOCHUU, MHOTO00pa3uu 1
O0COOCHHOCTSIX UBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3alluH, BbIJAIOIINXCS
OTKPBITUSIX M COBPEMEHHBIX HCCIICIOBAaHUSIXB OMOJIOTHH;

dbopmupoBaHre y 0OO0Y4YalOIIMXCS MO3HABATEIbHBIX, MHTEIICKTYyalbHBIX H
TBOPYECKUX CIIOCOOHOCTEN B MPOLIECCE aHAIN3a JAHHBIX O IMMYTSIX PAa3BUTHUS B
OMOJIOTMMHAYYHBIX B3TJIS0B, UAEH U MOJX0/I0B K U3YUEHUIO KUBBIX CUCTEM
Pa3HOr0 YPOBHSI OpraHU3aluu;

CTAHOBJICHHE Yy OOydYaromuxcsa oOmel KyJIbTypbl, (YHKIIMOHATHHON
rPaMOTHOCTH, pa3BUTHE YMEHUH OOBICHATH U OICHUBATh SIBIICHUS
OKpY>Kalolllero Mupa >KUBOW MPUPOABl HA OCHOBAHUM 3HAHUN U OIBITA,
MOJIYYEHHBIX MPU U3yYEHUU OMOJIOTHUH;

dbopmupoBaHrue y O0OydYarONIUXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOrMYECKUX 3HAHUU B MPAKTUYECKOU JEeSTEIbHOCTH YEIOBEKA, PA3BUTUH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpOoOUOTEXHOJIOTUH;
BOCIUTAaHUE YOSKIEHHOCTH B BOBMOKHOCTH MO3HAHUSI YEJIOBEKOM KUBOK;
MPUPOBI, HEOOXOIUMOCTH OEpeKHOTr0 OTHOIIEHMS K HeW, COOII0JAeHUS
ATUYECKUX HOPMIIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIIETIOBAHMIA;
OCO3HAHHME I[EHHOCTU OWOJOTMYECKUX 3HAHUM ISl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOHN KYIbTYpbl, 1Uisl GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHHUS;
NpUMEHEHUE NPUOOPETEHHBIX 3HAHUW W yYMEHMM B  TOBCEIHEBHOU
KU3HU IS OLIEHKU TMOCIEICTBUI CBOEHM JEATETbHOCTU MO OTHOIICHHIO K
OKpyXXarole cpefe, COOCTBEHHOMY  3J0pOBblO, O0OOCHOBaHUE U
cobrogeHrne Mep npopUuiakTUKH 3a00JI€BaHUM.

B cucreme cpennero oOuiero oopazoBanusi «buonorus», ndydyaemass Ha 6a30BOM

YPOBHE,

SIBIISIETCSL  00s13aTEILHBIM y‘-Ie6HBIM npcamMeToM, BXOIOAIKMM B COCTaB

peaMeTHON 00s1acTh «ECTeCTBEHHO-HAYIHBIC TTPEAMETHD.
OO6mIee 9rciIo YacoB, PEKOMEHIOBAHHBIX JJISI M3Y4YeHUsS OWONOTHH — 68 Yacos:
B 10 ximacce — 34 yaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 gac B HeIeIi0).



COAEPXAHUE OBYUEHUSA

10 KJIIACC

Tema 1. buoJsiorus kak Hayka

buonoruss kak Hayka. CBsi3b OHOJIOTMM C OOINECTBEHHBIMH, TEXHUYECKUMHU
U JPYTUMHU €CTECTBEHHBIMU HayKaMu, pusiocodueit, 3STUKOM, SCTETUKON U paBoM. Poiib
Oouosioruu B (OPMUPOBAHUM COBPEMEHHON HaydyHOW KapThHBI Mupa. Cucrema
OMOJIOTUYECKHUX HAYK.

Metoapl TO3HaHUS KUBOM MpUPOABl (HAONIOJEHUE, SKCIEPUMEHT, OIUCAHUE,
M3MepeHue, Kiaccudukaiys, MOASIUPOBaHNE, CTATUCTHYECKass 00pad0oTKa JaHHBIX ).

Hemoncmpauuu:
Ilopmpemuwi: Y. lapBun, I'. Mennens, H.K. Konbnos, /. Yorcon u @. Kpuk.
Tabauyvt u cxemol: «MeToIbl TO3HAHUS )KUBOU TIPUPOIBI».

Jlabopamopnwle u npakmuueckue padomel:
[IpakTuueckas padora Ne 1. «cnonb3oBaHue pa3auyHbIX METOAOB MPU U3YUEHUU
OMOJIOrMYECKUX OOBEKTOBY.

Tema 2. ’/KuBble cucTeMbl U UX OPraHU3aANMs

KuBbie cucteMbl (OMOCHCTEMBI) KakK MOpeaMeT u3ydeHus Ouonoruu. Otiuuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM W WX pa3HooOpas3ue. YPOBHU OpraHU3aIllihd OMOCHCTEM:
MOJEKYJISIPHBIN, KJIETOUYHBIM, TKAaHEBBIM, OPraHU3MEHHBIM, MOMYJISIIIMOHHO-BUIOBOMH,
AKOCHUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOChEpHBIil.

Hemoncmpauuu:

Tabauyvt u cxemwvr: « OCHOBHBIC MPHU3HAKHU KU3HU», « Y POBHU OpraHHU3aIlUH KUBOM
TIPUPOJIBD.

Obopyodosanue: monens monekyiasl JJHK.

Tema 3. XuMu4eckuii COCTaB U CTPOCHHUE KJIETKHU

XUMUYECKHM COCTAaB KJIETKH. XHMHYECKHUE DIIEMEHThI: MaKpO3JIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/ia 1 MuHEpanbHbIe BEIIECTBA.

OyHKIMY BOJIBI U MUHEPAIbHBIX BEIIECTB B KJeTke. [loaaepkanre 0CMOTUYECKOTO
OanaHca.

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHnmble M 3aMEHHMBIE AMHUHOKHCIOTBHI. AMHWHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€ITKOBOW MOJNEKYJbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMUYECKHE CBOICTBA OenkoB. buonornueckue GyHKIMU OEIKOB.

®epmeHThl — Ouosiormyeckue karanuzatopbl. CTtpoeHue (epMeHTa: aKTHUBHBIN
LEHTp, cyocTpatHas creuupuyHocts. Kodpepmentsl. Buramunbl. OTinnuns ¢hepMeHTOB
OT HEOPTaHWYECKUX KaTaau3aTOpPOB.



VYraeBoasl: MoHOcaxapuabl (TJIOKO3a, pub0O3a M Je30KCHpu003a), Iucaxapuibl
(caxapo3a, JlaKTO3a) U  TOJWcaxapuabl  (Kpaxmal, TJMKOT€H, IIeJIII0JI03a).
buonorunueckue QyHKIUHU yTIE€BOIOB.

Jlunuaet: Tpuraunepuasl, Gochonunuabl, crepouasl. ['uapodunbHo-rUIpodhOOHBIE
cBoiictBa. buonornueckue Qynkuuu nunuaoB. CpaBHEHHE YTIEBOJIOB, OEIKOB H
JIUTINAJIOB KaK UICTOYHUKOB YHEPTHH.

Hyxneunoseie kucnorsl: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX
kuciot. Ctpoenue u ¢pynkuuu [JHK. Ctpoenne u pynxkuun PHK. Bunst PHK. ATO®:
CTpOCHHE U QYHKIIUH.

[uronorus — Hayka o kietke. Kiietounast Teopust — npuMep B3auMOIEHUCTBUS UAEH
1 ()aKTOB B HAYYHOM TMO3HAHUU. MeTO bl U3yUEHUS KIETKHU.

Knerka kak uenmoctHas »xuBasi cucrtema. OOIIMe NMPU3HAKU KIIETOK: 3aMKHYTas
HapykHasg mMeMOpana, Mosekysbl JIHK kak remernueckuil ammapar, cucreMa CHUHTE3a
Oeka.

Tumnel KJIETOK: 3yKapuoTHuecKas U Mpokapuotruyeckas. OCoOEHHOCTH CTPOCHUSs
MpoKapuoTHdYecKkon kiaeTku. Kierounas crenka 6akrepuid. CTpoeHUE 3yKapUOTUUYECKOM
KJIeTKU. OCHOBHBIEC OTINYUS PACTUTEIBLHOM, ’KUBOTHON U TPUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTE€HKA, TIJIMKOKAJUKC,
ux (ynkuuu. Ilnazmatuyeckas memOpana, €€ cBoiicTBa W QyHkuuu. [{uromnazma
u e€ opranounbl. OgHnomeMmOpanHble opranounbl kietku: JIIC, ammapat ['ombmxw,
TU30COMBI.  [l0oyaBTOHOMHBIE OPraHOMAbLI KIETKA: MHUTOXOHJPUH, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUH U tiacTua. Buasl miactun. HememOpanHbie OpraHOU bl
KJIETKU: PUOOCOMBI, KJIETOUYHBIA LIEHTP, LEHTPHUOJU, PECHUYKH, XTYTUKU. DYyHKIIUU
OpPraHoUI0B KJIETKU. BKitoueHusl.

Anpo — perynaropHbii 1eHTp kieTku. CTpoeHue snapa: siepHas 000JI0YKa,
KapuoIuia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIIETKE.

Hemoncmpauuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juacpammui: «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B HEXKUBOW IPUPOJAEY,
«Pacripenenenne XUMHYECKUX DJIEMEHTOB B KUBOU IIPUPOJIE.
Tabnuyvt u cxemovr: «llepuoguyeckas TaOMUMIIA XUMHUYECKUX DIEMEHTOBY,
«CtpoeHue MoeKyabl BoAbl», «buocuHte3 Oenka», «CTpoeHHe MOJEKYJbl OelKay,
«Ctpoenue pepmenrta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue monexynst ATOy,
«CTpoeHne 3yKapHOTHYECKOW KIETKW», «CTpoeHue KUBOTHOM KIETKW», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpOEHHE NPOKAPUOTHYECKOW KIETKH», «CTpoeHue sapa
KJIETKW», « YTJIE€BOABD, «JINIMIbD.

Obopydosanue: CBETOBOM MHUKPOCKON, OO0OpyIOBaHHME [JIi  MPOBEIACHUS
HaOJIIOJICHUM, W3MEpPEHUM, HKCHEPUMEHTOB, MUKPOIpPENapaThl  PACTUTEIBHBIX,
KUBOTHBIX M OaKTEPHATbHBIX KIIETOK.



Jlabopamopnvle u npaxmuueckue padomol:

JlaboparopHas pabora Ne 1. «3yyeHue KaTaluTUUECKON aKTUBHOCTH (PEPMEHTOB
(Ha IpUMeEpe aMUJIa3bl UJIN KaTajashl)y.

JlaGopartopHas pabota Ne 2. «3yueHue CTpOCHUS KIETOK pACTCHUH, )KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpPOTIpENapaTax U X OIMUCAHUE).

Tema 4. ) KuszHeaeATeIbHOCTb KJICTKHU

OOMen BemiecTB, WiIM MeTa0OMM3M. AccUMWISIIUA (IUIACTUYECKUM OOMEH)
U JUCCUMUIIAIUSA (SHEPreTHYecKuii OOMEH) — JBe CTOPOHBI €IWHOIO TpoIiecca
Metabonu3ma. Pollb 3aKOHOB COXpaHEHUs BEIIECTB W DJHEPTMM B MOHUMAHUU
MeTadoIn3Mma.

Tunbr oOMeHa BelecTB: aBTOTPOPHBI U TeTeporpodHbii. Ponbs ¢dhepMeHTOB
B OOMEHE BEIlIECTB U MPEBPAIEHUN SHEPTUHU B KIIETKE.

®dotocunTte3. CBeToBas M TeMHOBas (¢a3pl GhoToCHHTE3a. Peaknuu (oToCHHTE3A.
DddexTuBHOCTL poTOCHHTE3a. 3HAUEHHUE (POTOCHHTE3a I KU3HU Ha 3emie. Bausaue
ycIOBUM cpefbl Ha (OTOCUHTE3 U CIOCOOBI TMOBBIIIEHUS €ro MPOJYKTUBHOCTU
Y KYJIbTYPHBIX pacTCHUH.

XeMocuHTE3. XeMOCUHTE3UPYIOIINE OaKTEPUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3emuie.

DHepreTuueckuii oOMeH B KJeTke. PacilierieHne BeIIEeCTB, BbIJEICHUE
U aKKyMYJIMPOBAHUE SHEPTUU B KJETKE. DTalbl SHEPreTUYECKoro ooMeHa. I'nmukonus.
bpoxenue u ero Buasl. KuciaopogHoe okKucieHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe GpochopunrpoBanue. IPGHEeKTUBHOCTh IHEPTreTUUECKOTO OOMEHa.

Peakuun matpuunoro cuntesa. ['enetuueckas undopmanusa u JJHK. Peanuzanus
reHeTuyecko wuHdpopmanuu B KiIeTKe. ['eHeTHyeckuii KO W €ro CBOWCTBA.
Tpanckpunuuss — Matpuuablii cuate3 PHK. Tpancnsius — OnocuHTe3 Oeinka. ITarbl
Tpancisiuuu. Koguposanue aMuHokuciaot. Ponb pubocom B OnocuHTe3€e Oenka.

Hexnerounsle Qopmbl KU3HM — BUPYCHL. VIcTOpHsi OTKpBITUS BHPYCOB
(I.1. WBanoBckwuii). OCOOEHHOCTH CTPOEHUS ¢ KUZHEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3snu pacteHuii, >)KUBOTHBIX M YEJIOBEKAa, BBHI3IBAEMbBIC BUPYCAMHU.
Bupyc wummynoaedpunura uenoexka (BHUY) — Bo3Oyautens CIINa. OOGpaTthas
TPaHCKPUMIMA, peBepTa3a U uHTerpasa. IIpodunaktuka pacmpocTpaHeHUsT BUPYCHBIX
3a007€BaHUM.

Hemoncmpayuu:

Iopmpemuwi: H.K. Konbros, /[.1. UBanoBckuii, K.A. Tumupsizes.

Tabnuyvt u cxemwr. «Tunel nuranus», «Metabomuzm», «MUTOXOHIPUSIY,
«OHepreTudyeckuii oOMen», «Xmopormaacty, «®DotocuHres», «Ctpoenue JIHK»,
«Ctpoenue u (QyHKIHMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTHyeckuil Kom»,
«Bupycw», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM 1uka Bupyca CIIW]/la,
oaktepuodara», «Permmukarnus JJHK.

Obopydosanue: wmonenu-anmiukanuu «Ynapoenune JHK wu  Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mmojelb cTpykrypsl JJHK.



Tema S. Pa3MHoOKeHMe U MHAMBUHYAJbHOE PAa3BUTHE OPraHU3MOB

Knetounslit nuki, win >kU3HEHHbIA UK KIeTku. MuTepdaza u mutos. [Iporeccs,
npotekawonue B uHTepdaze. Permkanus — peakiuss matpuunoro cunrte3a JJHK.
CtpoeHue XpoMOCOM. XpPOMOCOMHBIN HA0Op — KapHOTHII. JIMTIITONIHBIN U TarJIOUIHbBIN
XpPOMOCOMHBIE HaOOpbl. Xpomartuibl. lluTonornyeckue OCHOBBI Pa3MHOXKEHUS H
VHIMBUIYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

[enenne knetku — muto3. Ctaguu murtosa. [Ipoueccel, Nporucxoadine Ha pa3HbIX
CTaJIAsIX MUTO3a. BHOJIOTMYECKU CMBICT MUTO34.

[Iporpammupyemasi TuOEIb KIETKHA — allONTO3.

@opMbl Pa3MHOKEHHSI OpPraHU3MOB: Oecrosioe U moJjioBoe. Buubl Oecrnosioro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- W  MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHUe, BETETATUBHOE pa3MHOXKeHUe. VCKycCTBEHHOE KIIOHUPOBAHHE
OPraHU3MOB, €0 3HAYEHHUE JIJI CEIEKIIUN.

[TonoBoe pa3sMHOXKEHHUE, €ro OTJIIMYUS OT OECIIOJIOrO.

Meiio3. Cragum wmeno3a. IIpomeccel, mpoucxonasiyde Ha CTaausixX MeEHo3a.
[ToBenenue xpomocoM B meno3e. Kpoccunrosep. bruosiorndyeckuii CMbBICT U 3HAYCHUE
Meio3a.

l'amerorenes — mporecc oOpa3oBaHUsl MOJOBBIX KJIETOK Y >KUBOTHBIX. [lomoBbie
KeJe3bl: CEMEHHUKU U sIMYHUKH. OOpa3oBaHUE W pPa3BUTUE MOJIOBBIX KJIETOK — ramMeT
(cmepMaTo30u/, SHIEKIETKA) — crepMaTroreHe3 m ooreHe3. OCOOCHHOCTH CTPOCHUS
SIMIIEKJIETOK M criepmMato30u10B. OmnogoTBopenue. Ilaprenorenes.

NupuBuayanbHOe  pa3BUTHE (oHTOTEHE3). DOMOpHOHAIBLHOE  pa3BHUTHE
(amOpuorenes). Drtambl AMOPUOHAIBHOTO PAa3BUTHUSI Y TO3BOHOYHBIX >KMUBOTHBIX:
npoOaeHue, racTpyJsIus, OpraHOTeHE3. [TocTamOproHaNTBHOE pa3BUTHE.

Tunbel TOCTIMOPUOHAIBHOTO PA3BUTHS: MPSAMOE, HEMpsMoe (JIUYMHOYHOE). BrusiHue
cCpeabl Ha pa3BUTHUE OPraHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,
CTaJUU Pa3BUTHSL.

Hemoncmpauuu:

Tabnuyvr u  cxemvl: «DOpPMBI Pa3MHOXKEHHS OpPraHU3MOB», «JIBOiHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BeretaTuBHOE Pa3sMHOXKEHUE PACTCHUN,
«Jlenenue kineTku 6akTepuit», « CTpOEHUE MOJOBBIX KIETOK», « CTPOSHHUE XPOMOCOMBI»,
«Knerounslii mukny, «Pemmukanus JJHK», «Muto3y», «Meios», «lIpsamoe u Henpsamoe
pa3Butue», «l'amMeroreHes y MICKONUTAKIIUX M YeloBeKa», «OCHOBHBIE CTaJUH
OHTOTCHE3a.

Obopyoosanue: MHKPOCKOTI, MHKPOTPENApaThl «CniepMaTo30u/Ibl
MJICKOMUTAIOIIETO», <« SlileKiIeTka MIieKonuTaromero», «KapuoknHe3 B KJIETKax
KOpEIIIKa JIyKa», MarHuTHas MOJeNb-alIuinKanus «Jlenenue knerkm», moxaens JJHK,
MoJielib MeTada3zHO XPOMOCOMBI.



Jlabopamopnvle u npaxmuueckue padomol:

JlaGopaTopnas pabora Ne 3. «Habmrogenne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTIpETapaTaxy.

JlabopatopHast pabota Ne 4. «l3ydeHue CTpOCHHsI MOJOBBIX KIETOK Ha TOTOBBIX
MHKPOIIperapaTaxy.

Tema 6. HaciieACTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHeTukd. McTtopus pa3sBUTHs TeHETUKU. Posib LIUTONIOrMH
1 HMOPHUOJIOTUU B CTAHOBJIEHUH T'eHETHKU. BKian poccuilckux U 3apyOeKHbBIX YUEHBIX
B pa3BUTUE T€HETUKHU. MeTOAbl T€HETUKHU (TMOPUAOIOTMYECKUM, ITUTOrC€HETUYECKUH,
MOJIEKYJISIpHO-TeHeTHUYeCKUil). (OCHOBHBIE TE€HETHUYECKHE TOHATHS. [ eHeTudyeckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUMN.

3aKOHOMEPHOCTH HACJIEIOBAaHUSI TPU3HAKOB, YyCTaHOBJIEHHble [. Menuaenem.
MonorubpuiHoe ckpelnBanue. 3aKOH €IMHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuno noMuHUpOBaHUA. 3aKOH PACIICIUIEHUS MPU3HAKOB. [ MIIOTE€3a YMCTOTHI ramer.
[TosiHOE M HETIOJIHOE TOMUHUPOBAHUE.

JlurnOpuaHoe CKpeniMBaHue. 3aKOH HE3aBUCHUMOTO HACIEIOBAaHUS IPU3HAKOB.
[{utoreHeTuueckue OCHOBBI ~ JAUTHOPUIHOTO  CKpEIIMBaHUS.  AHAIU3UPYIOIIEE
ckpemuBanue. VcCrosb30BaHUE aHANM3UPYIOLIETO CKPEIIUBAHUS Ui OIPEAECICHUS
r€HOTHUIAa OCOOH.

CueruieHHoe HaciefoBaHue npu3HakoB. Pabora T. Moprana mno CLEMIEHHOMY
HACJIEI0BAaHUIO T'€HOB. HapyllleHne CueIuieHns TEHOB B Pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACIIEICTBEHHOCTH. | eHeTUUEeCKUE KapThl.

l'enernka mnoma. XpoOMOCOMHOE OIpenesieHue mnosia. AyTOCOMBI W TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbI€ U reTeporaMeTHble Opranu3mel. HacienoBanue nprusHaKkos,
CLETIJICHHBIX C ITOJIOM.

HN3menunBoCTh. BUIBI NI3MEHYNBOCTU: HEHACIIEACTBEHHAS U HACIIEACTBEHHAA. Poiib
cpeabl B HEHACIEACTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIUPUKAIMOHHON
W3MEHUYMBOCTH. BapuwanuoHHBIM psSa W BapuanvoHHas Kpusad. Hopma peakunmn
npusHaka. KojlnuecTBEeHHbIE U KaY€CTBEHHBIE PU3HAKK U UX HOpMa peakuuu. CBoOMCTBa
MOU(DUKAIIMOHHOW U3MEHUUBOCTH.

HacnencrBennass, wiM TEeHOTHIWYECKAs, U3MEHYUBOCTh. KoMOuHaTHBHAs
M3MEHYUBOCTh. Meii03 U MOJ0BOM MPOIECC — OCHOBA KOMOMHATUBHOW M3MEHUUBOCTH.
MyTtannonHass u3MeH4uBOCTh. Kiaccudukanuss MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W npuuuHBl MyTanuil. MyTareHHele  QakTopbl. 3aKOH
TOMOJIOTHYECKHX PAIOB B HacleICTBeHHON n3menunBoctu H.M. BaBuiosa.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/bI TEHETUKH YEJIOBEKA!
reHeaJornueCcKuid, OJIM3HEIOBBIM, IMTOTEHETUUECKUN, OMOXUMUYECKHI, MOJIEKYJISIPHO-
T€HETUYECKUH. CoBpeMeHHOE OIIpELICIIEHUE TEHOTHIIA: MOJIHOTEHOMHOE
CEKBEHUPOBAHUE, TECHOTUIIMPOBAHHWE, B TOM 4ucie ¢ nomoupo IIP-ananmu3a.
HacnencrBenHrsle 3a001eBaHus YeI0BeKa: TeHHBIE 00Ie3HU, O0JIC3HU ¢ HACIEICTBEHHOM
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MPEAPACIOIOKEHHOCTbIO, XpOMOCOMHBIE OoJie3Hu. CoMaTH4YeCKHe W TeHEPATHUBHBIC
myTtanuu. CTBOJOBBIE KJIETKH. [IpuHIUIBI 310pOoBOro oOpasza >KU3HM, THUATHOCTHUKH,
npopUIaKTUKU M  JICYEHUs TEeHETHYeCcKuX Ooje3Hel. MeauKo-reHeTHIeCcKoe
KOHCYJbTUPOBAHUE. 3HAUYCHUE MEAUIIMHCKON T'eHETHKU B MPEIOTBPALIEHUN U JICUCHUU
Tr€HETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

Hemoncmpauuu:

llopmpemuwvi: I'. Mennens, T. Mopran, I'. ne @puz, C.C. UYerBepukKoB,
H.B. Tumodees-Pecosckuii, H.J. BaBuios.

Tabauywr u cxemovr: «MOHOTHOpPUIHOE CKPEIIMBAHME U €r0 IUTOrE€HETUYECKas
OCHOBa», «3aKOH PACIICIUICHHS U €r0 LIUTOTCHETUYECKas OCHOBA», «3aKOH YHCTOTHI
ramer», «JlurubpunHoe ckpenuBanuey, «lluTonornyeckue OCHOBBI JTUTHOPUIHOTO
CKpemuBaHus», «Meino3», «BzaumoaelcTBUe aieabHBIX TI'E€HOBY», «l'eHeTHYecKue
KapThl PACTEHHM, >XUBOTHBIX M 4YeJOBeKa», «['eHeTmka mnona», «3aKOHOMEpPHOCTH
HACJIEIOBAHHUS, CUIEILNICHHOTO ¢ TooM», « KapuoTunsl 4emoBeka U KUBOTHBIX», «Buabl
U3MEHYUBOCTHY, «MoaudukaimonHas HU3MEHYUBOCTHY, «HaciegoBanue pesyc-
(baxTopay, «I'eHeTHKa rpynn KpoBu», «MyTallmoHHas: U3MEHUUBOCTbY.

Obopydosanue:  Molenu-anmiukanuu  «MOHOTHOPUIHOE  CKpELIMBAHUE,
«Henonnoe  momuHupoBanue», «Jlurubpunnoe  ckpemmuBaHue»,  «llepekpéct
XpOMOCOM», MUKPOCKOI U MHUKpompenapaT «J[po3oduna» (Hopma, MyTanuu (Gopmbl
KPBUILEB U OKPACKU TeNa), TepOapuit «['opox moceBHO».

Jlabopamopnsle u npakmuueckue padomul:

Jlabopatopuas pabota Ne 5. «M3yuenwe pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTUOPUIHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKpOMpenapaTaxy.

JlaGopatopHas pabora No 6. «l3yueHue MoOAU(PUKAIMOHHON H3MEHUYHBOCTH,
MOCTPOEHHE BAPUALMOHHOIO psiia U BAPUALMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHanmu3 MyTanuii y Jpo30(puiibl Ha TOTOBBIX
MUKPOTIpenapaTaxy.

[IpakTruueckas padbota Ne 2. «CocTaBieHHe U aHATIN3 POJOCIOBHBIX YETOBEKAY.

Tema 7. Cesiexkuust oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenexuus Kak HayKa U MpoLecc. 3apoKIAECHUE CEIEKIUNA U JOMECTUKALUA. Y UCHUE
H.N. BaBunoBa o LeHTpax MPOUCXOKIEHUS U MHOTrooOpasusi KyJIbTYPHBIX PAaCTCHHIA.
L{eHTpBl NPOUCXOXKAECHUSA TOMAIIHUX KUBOTHBIX. COPT, OPOJA, IITAMM.

CoBpeMeHHBbIE METOJIbI CeNeKIMU. MaccoBbIi W HWHIUBHAYaJbHBIH OTOOPHI
B CEJEKIHUM pacTeHUM H KUBOTHBIX. OIlleHKa »JKCcTephepa. bIM3KOpOICTBEHHOE
CKpeluBaHue — HOpuAUHT. Yuctas nunus. CKkpenuBaHue YUCThIX JUHUN. ['eTeposuc,
unu rubpuaHas cwia. HepoacTBeHHoe ckpenuBaHue — ayTtOpuauur. OtnanéHHas
rubpuanzanus u e€ ycrnexu. MckycCTBEHHBI MyTareHe3 U MOJy4YeHUE MOJUILIOUI0B.
JIOCTMXKEHUS CENEKIIMU PACTEHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus Kak oTpacib TPOU3BOACTBA. | €HHA MHKEHEPUS. DTAllbl CO31aHUs
pekomOunanTHoM JIHK u Tpancrennsix opranu3mMoB. KieTouHass wHXeHEpUs.
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Knerounsie KynbTypbl. MUKPOKIOHAIbHOE pa3MHOXKEHHE pacTeHud. KinoHupoBanue
BBICOKOITPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  DKOJOTHYECKHUE
u sTudeckue npodaemel. MO — reHeTuuecku MOAU(PUIIUPOBAHHBIE OPTAHU3MBL.

Hemoncmpauuu:

Ilopmpemwi: H.. BaBunos, 1.B. Muuypus, I'./l. Kapneuenko, M.®. liBanos.

Tabauywvt u cxemol. kapta «LleHTpBI IPOUCXOXKICHHUS 1 MHOTO0Opa3us KyJbTYPHBIX
pactenuin», «llopoabl OOMamIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pAaCTECHUW,
«Otnanénnas rudpuauzanus», «Padotel akagemuka M.D. iBanoBay, «Ilomummonaus»,
«O0bekThl  OmoTexHoJorumy,  «Kierounele  KynbTyphl M KIOHHUPOBaHHEY,
«KOoHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOMY.

Obopydosanue: MyJsiKU TUIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHBIE PACTEHUS.

Jlabopamopnwie u npakmuueckue padoomaoi:

Dkckypceusd « OCHOBHBIE METOABI U IOCTHXKEHUSI CEJIEKIIUU PACTCHUN U KUBOTHBIX
(Ha CEeNEeKIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIHBITATENbHBIA YUYacTOK,
B TEITMYHOE XO35UCTBO, 1a00PaTOPHUIO0 arpOYHUBEPCUTETA WU HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOLIUOHHAS OHOJIOTHS

[Ipennoceulkr BOSHUKHOBEHUS HBOJIOLUUOHHON TEOPUH. DBOIIOIMOHHAS TEOPUS U
e€ MecTo B OMo0oTuU. BiusiHue 3BOIOIIMOHHON TEOPUHU Ha Pa3BUTUE OUOJIOTUHU U IPYTUX
HayK.

CBugerenbcTtBa  3BONMOUMU.  [laneoHTOnmormyeckue:  MOCIEAOBATEIBHOCTh
MOSIBIICHUS BHUJIOB B  MAJEOHTOJIOTMYECKOW JIETOMHUCH, TMEpPeXOAHble  (OPMBI.
buoreorpadguueckue: cxoncTBo U paznuuue GpayH u Giop MaTEpUKOB U OCTPOBOB.

OMOpUONIOTUYECKHE: CXOACTBAa W  pa3iuuus SMOpPHUOHOB pPa3HBIX BUJIOB
MO3BOHOYHBIX.  CpaBHHUTENBHO-aHATOMUYECKHE:  TOMOJIOTUYHBIC,  aHAJIOTHYHbIC,
pYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH U OCHOBHBIX METa0OMMYECKUX TMyTeH Yy BcexX
OpPraHu3MOB.

OBomonmonHas teopus Y. Jlapsuna. [Ipeanockuikn BO3HUKHOBEHHS TapBUHU3MA.
JIBi>Kylue CUiIbl SBOJIOIMU  BUIOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE
IpU  OrPAHUYEHHOCTH  PECYypcoB,  HeONpeaeiEHHAas  W3MEHYMBOCTh, OopnOa
3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrtetnyeckas Teopus 3Boonuu (CTI) U €€ 0OCHOBHBIE MTOJOKEHHUS.

Muxponsomonus. [lonynsauns kak eIMHULA BUIA U SBOJIOLUH.

JBixyniue cuibl (hakTopbl) 3BOJIIOIMU BUJIOB B TpUpoJie. MyTalmoHHBIN Mpoliecc
1 KOMOMHATUBHASI U3MEHUYUBOCTD. [lomyisiiimonHbie BOJIHBI U Apeiid reHoB. M3onsuus u
MUTpaIus.

EctecTBeHHbI 0TOOp — HanpaBisitoui (hakTop 3BoIOIUU. DOPMBI €CTECTBEHHOTO
oTOopa.
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[Ipucnoco0aeHHOCT,  OPraHU3MOB  Kak  pe3yJbTar J3Bostouuu. [Ipumepsl
MPUCIIOCO0JIEHUH y OpraHnu3MoB. ApoMop(d03bl U UIMO-aJanTalluU.

Bun u Bunoo6pazoBanue. Kputepuu Buga. OcHoBHbIE (HOPMBI BHI000PA30BAHMUS:
reorpaduieckoe, YKOJIOTUUECKOE.

Makpospononua.  PopMmbl  3BOMIOUMH:  QuUIETHYECKas,  JAUBEpPreHTHas,
KOHBEPTeHTHas1, apasuiesibHas. HeoOpaTUMOCTh 3BOJIOLNH.

[Ipoucxoxaenue OT HeCHEMUAIU3UPOBAHHBIX npeakoB. [Iporpeccupyromas
crienuanu3anys. ATanTUBHAS paaraliusl.

Hemoncmpauuu:

llopmpemuwi: K. Jluanen, X.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkens, @. Mroiutep, A.H. CeBep1ios.

Tabnuyvt u cxemwvi: «Pa3BuTHE OpraHMuecKOro MHpa Ha 3emiie», «3apOJbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Popmbl 00pbOBI 32 CYyLIECTBOBAHUEY,
«EcTtecTtBeHHBIN 0TOOP», «MHOTOOOpa3ue COpToB pacTeHui», « MHOrooOpasue mopoa
KUBOTHBIXY», «llomymsiiuny, «MyTalloHHasT U3MEHYUBOCTHY, «ApoMop(o3bD»,
«Hanoanantanuny, «OO0Imas nerenepauus», «JBuxymime cuiabl 3Boionuny, «Kapra-
cxema wMapmpyTta mnyrtemectBus Y. Jlapunay, «bopnba 3a cyliecTBOBaHHEY,
«IIpucnocoOneHHOCTh OPTraHUu3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTMYECKOE BU000PA30BAHUEY.

Obopydosanue: KOMIEKIUS HACEKOMBIX C Pa3IUYHBIMU TUIIAMH OKpacku, HabOp
IJIO/IOB U CeMsiH, Koyuiekiusa «lIpuMephl 3alIUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIXY,
Mojenb «OCHOBHBIE HAMNpaBICHUS HBOJIOLMNY, O00bEMHas wMopenb «CTpoeHue
TOJIOBHOTO MO3ra MTO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH HUCKOIMAeMbIX
KUBOTHBIX M PAcCTeHUW», MOJeNb anmukanus «llepexkpéct XpoMocom», BIIaXKHbIE
npenapatsl «Pa3BuTue HacekoMoro», «Pa3BUTHE JIATYIIKW», MUKpOIIpenapar
«JIpozodunay (Hopma, MmyTanuu (GOpMbI KPbUILEB U OKPACKU Tea).

Jlabopamopnvle u npaxmuueckue padomol:

JlaGopatopnas pab6ora Ne 1. «CpaBHeHHe BHUIOB 1O MOPGHOIOTUYECKOMY
KPUTEPHUIO».

Jlabopatopnas pabora Ne 2. «Omnucanue MOPUCITOCOOJIECHHOCTH OpraHu3Ma
1 € OTHOCUTEIHHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE U pPa3BUTHE KU3HHU Ha 3emule

JloHay4yHble TIpEACTAaBICHUS O 3apOXKIACHUU KU3HU. HayuyHble TUIIOTE3bI
BO3HUKHOBEHUS KM3HU Ha 3emiie: aOMOreHe3 W MaHCIepMusi. XUMHUECKas 3BOJIIOIHS.
AOHOTeHHbIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKIACHUE XUMHUUYECKOW HBomtouuu. HadanbHble dTanbl  OUOIOTHYECKOM
somtonnu. l'unmoresa PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYyp H
BO3HUKHOBEHHUE TMPOTOKIETKHU. IlepBble KieTku U uxX 3Bomouusa. PopmupoBaHue
OCHOBHBIX I'PYIIII )KUBBIX OPTaHU3MOB.
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PazButne xu3Hu Ha 3emie no 3paM W nepuojaMm. Karapxein. Apxenckas
1 TIpoTepo3oicKas 3pbl. [laneo3oiickas spa u e€ nepruobpl: KeMOPUNHCKUM, OPAOBUKCKU,
CUITyPUHCKUN, T€BOHCKN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Mes3o3olickas spa u €€ Mepuoabl: TPUACOBBIN, IOPCKUN, MEJTOBOM.

Kaitno3oiickas spa u €€ nepuo/ibl: MAJICOTE€HOBBIN, HEOTE€HOBBIN, AHTPOITOTCHOBBIM.
XapakTepucTuka KiIMMaTa M TeOJIOTMYeCKUX MporeccoB. OCHOBHbBIE ATaribl
ABOJIIOLNH PACTUTEIBHOTO U )KUBOTHOTO MUpPa. ApoMOp(03bl y pACTEHUHN U KUBOTHBIX.
[TosiBnenue, pacuBeT U BEIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHuyeckoro Mupa Kak oOTpakeHue »HBomtouur. OCHOBHBIE
CUCTEMATHUYECKUE IPYMIbl OPraHU3MOB.

DBOJIIOIMSA 4YeNlOBEeKa. AHTpOIOJOrus Kak Hayka. Pa3BuTue mnpenctraBieHui
0 MPOUCXOXKJICHUU YeoBeKa. MeTo bl u3ydeHus antpororeHesza. Cxo/cTBa U pa3audus
YeJIoBeKa U JKUBOTHBIX. CHUCTEMAaTUUECKOE MOJIOKEHUE YETOBEKA.

JBwxyue cuibl (hakTopbl) aHTponorene3a. HacnencrBeHnas M3MEHUYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HMU, U3TOTOBJICHUE OpPYyIUd Tpyaa,
MBIIUICHUE, PEUb.

OcCHOBHBIE CTaguM M BETBU DJBOJIIOIUMU YEJIOBEKA: aBCTpaONUTeKku, UYenoBek
yMenblid, YelnoBek NnpAMoXosiui, YemoBek HeaHAepTalnbCKuM, UeIoBEK pa3yMHBIH.
Haxoaku nckomaeMblXx OCTaTKOB, BpeMsl CYIIECTBOBaHUS, 00JIaCTh pacHpOCTPaHEHHUS,
00BbEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpoNeouaHas (eBpasuiickasi),
HErpo-aBCTPAIIOUIHASI (PKBATOpUAbHAs), MOHTOJOMAHAS (a3MaTCKO-aMEpUKaHCKas).
UepTbl NOpUCHIOCOOJEHHOCTH MPEACTABUTENEH UEIOBEUECKUX pac K YCIOBUAM
cyuiecTBoBanus. EAMHCTBO uenoBeueckux pac. Kputuka pacuzma.

Hemoncmpauuu:

Topmpemuwi: ®@. Penn, JI. ITactep, A.W. Onapun, C. Musep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemwvi: «Bo3uumkHOBeHHEe (CONHEYHOM CHCTEeMBI», «Pa3BuTune
opraHuueckoro  mupa»,  «PacturenbHas — KieTtkay, <« KUBOTHas  KJIETKay,
«ITpokapuornueckass knerka», «CoBpeME€HHas CHCTEMAa OpPTraHUYECKOrO MUpPay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHUS YeIOBEKa U YEJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MeCTa MAJEOHTOJIOTHYECKUX HAXOJOK MPEAKOB COBPEMEHHOTO YEIOBEKaY,
«/lpeBHeimme moan», «peBHue mroam», «llepBble  COBpEMEHHBIE  JIOAN,
«YHenoBeueckue pace».

Obopyodosanue: mynsxxu «lIpoucxoxaenue yeiaoBeka» (OIOCTBI aBCTpaJOMUTEKA,
MUTEKAHTPONa, HeaHAepTallblla, KPOMaHbOHIIA), CJICTIKA WM H300paKEHUSI KaMEHHBIX
opyaud  TEpBOOBITHOTO  4eliOBeKa  (KaMHU-YONIEphl,  pyOuina,  ckpebia),
r€OXpOHOJIOTHYECKasT Talnuua, KouieKuus «®PopMbl COXPAHHOCTH HCKOMAeMBbIX
YKUBOTHBIX U PACTECHUIY.

Jlabopamopnwie u npakmuueckue paoomoi:
[IpakTuueckas pabora Ne 1. «UM3ydyeHue HCKOMAEMbIX OCTaTKOB pPAaCTEHUMU
Y )KMBOTHBIX B KOJUIEKITHASIX.
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DKCKypcust « DBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WJIU KpaeBequeCKUil Mmy3ei).

Tema 3. Opranusmbl U OKpPY:Ka0UIas cpeaa

DKOJIOTUS KaK HaykKa. 3aJadyd M pas/ielibl dKOJOTMU. MeToNbl 3KOJIOTHYECKHUX
UCCIEeIOBaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0uTaHUS OPraHU3MOB: BOJIHAsl, HAa3e€MHO-BO3JYyIIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Oxonoruyeckue  ¢akrtopbl.  Krnaccudukamumss — 3Konoruyeckux — (PaxkTopos:
abuoTuveckue, OMOTUYECKHE W aHTPOIOTreHHbIE. JleiicTBUe AKOIOTHUEeCKUX (aKTOPOB
Ha OpPTraHu3MBbl.

AOuoTtnueckue (HaKTOphl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOAU3M.
[IpucnocobyieHus: OpraHu3MoB K JAeHCTBHUIO abuoTuueckux (akTtopoB. buomorunueckue
PUTMBI.

buotnueckue daxropel. Buabl OHMOTHYECKHUX B3aMMOACHCTBHI: KOHKYPEHIIUS,
XUITHUYECTBO, cuMOMO3 u ero ¢dopmel. [lapasutusm, koomepaius, MYyTyalu3M,
KOMMEHCaNu3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OWOTHYECKUX  B3aUMOJICHCTBUI  JUIsi  CYIIECTBOBAHUSI  OPraHU3MOB
B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTePUCTUKU MOomysiiui. OCHOBHbIEC MOKA3aTENH MOMYJISIITUU:
YUCJIEHHOCTD, MJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTH, IPUPOCT, MUTpalus. JuHamuka
YUCJIEHHOCTH MOMYJISIUU U €€ PeryJIsiiusl.

Hemoncmpauuu:

Ilopmpempui: A. I'ymbonsar, K.®. Pynse, O. ['ekkens.

Tabnuyvr u cxemwr: kapta «llpupomnsie 30HBI 3emum», «Cpeabl OOUTaHHS
Opranu3moBy»,  «@ortonepuoausmy», «llomynauum», «3aKOHOMEPHOCTH  POCTa
YUCJIEHHOCTH MOMYJISIIUU UHPY30pUU-TY Penbkuy», «[luieBsie nenm».

Jlabopamopnsle u npakmuueckue padomul:

Jlabopatopnas pabora Ne 3. «Mopdonornueckue OCOOCHHOCTH pacTEHUM
13 pa3HBIX MECT OOMTAHU.

JlaGopatopHass pabora No 4. «BnusiHue cBeTa Ha POCT M PAa3BUTHE UYEPEHKOB
KoJieycay.

[IpakTuueckas padora Ne 2. «lloacu€r MIOTHOCTU NOMYJSIUN pPa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo01ecTBa ¥ IK0JI0THYECKHE CHCTEMbI
CooOmectBo opranu3smMoB — OuoneHo3. CTpykTypsl OuoLEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuieBas). Bunbl-nomuHanTel. CBsI3U B OMOIIEHO3E.
DKOJIOTHYECKUE CUCTEMBI (3KocucTeMbl). [loHsiTHE 00 SKOCHCTEME U OUOT€OIIEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTHI YKOCUCTEMBI: MPOIYIIEHTHI, KOHCYMEHTHI, PEAYLICHTHI.
KpyroBopoT BeliecTB 1 MOTOK 3HEPTuu B 3kocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctemsl. [Iumiessie nenu U cetu. OCHOBHBIE MOKA3aTENN YKOCUCTEMbI: OHoMacca,
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MPOMYKIUS. OKOJOTUYECKUE THPAMHUIBI: TMPOMYKIIMH, YHUCICHHOCTH, OMOMACCHI.
CBolicTBa SKOCHCTEM: YCTOMYMBOCTD, CAMOPETYIISIHS, pa3Butue. CyKieccus.

[TpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03¢p W PEK. DJKOCHCTeMa XBOWHOTO
WJIU IITUPOKOJIMCTBEHHOTO JIeca.

AHTpOIOreHHbIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBI. YpOosKOCUCTEMBI.
buonornyeckoe u X035HCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycrToWumBocTH HKocucteM. (CoxpaHeHue
OMOJIOTUYECKOT0 pa3HoOOpa3us Ha 3emIie.

VYuenue B.W. Bepuajackoro o 6uocdepe. I'panulibl, coctaB ¥ CTpyKTypa Orochephl.
Kuoe BemectBo u ero ¢yHknuu. OcoOeHHocTH Ouocdhepsl Kak TriI100aIbHOM
9KOCUCTEMBI. JIMHaMHYEeCKOoe paBHOBECHE U OOpaTHas CBSA3b B Ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTEOXMMHUYECKHE ITUKITBI DJIEMEHTOB (YTJIepoa, a30Ta).
3oHabHOCTH OMOcepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onocdepe 3emiin. AHTPOINOTeHHbIE H3MEHEHUs B Ouocdepe.
['moGanbpHBIE SKOJTOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHuE NpUPOLI U dyesnoBedecTBa. CoxpaHeHue OMopa3HOOOpa3us Kak
OCHOBa YCTOHYMBOCTH Omocdepbl. OCHOBA pallMOHATIBLHOTO YIPABJICHHS TTPUPOTHBIMH
pecypcaMu U UX UCTIOIb30BaHue. JlOCTIKEHNS OMOJIOTHH U OXpaHa TIPUPOJIHL.

Hemoncmpauuu:

Hopmpemuwi: A.Ix. Tencnu, B.H. Cykaués, B.1. Bepnanckuii.

Tabnuyvt u cxemvi: «llumeBbie nenu», «bUONEHO3: COCTaB U CTPYKTypay,
«IIpupogubie coobmectBay, «llenu nuTaHus», «DKoJorHUecKas MNUPAMUIAY,
«buochepa u denoBek», «IKocHUCTEMa MIUPOKOIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOWHOrO Jeca», «bruoneno3 BogoéMa», «ArpoueHos», «lIpumepHble aHTPONOTEHHbIE
BO3JICHCTBUSI Ha TMpUpOAYy», «Baxuellline HWCTOYHUKHM 3arpsi3HEHUS BO3JyXa H
IPYHTOBBIX BOA», «[louBa — BaxkHeimias cocrtaBistomas Ouochepby, «DakToOpsI
nerpananuu nouBy, «l[lapuukoBeiit 3¢dexT», «PaKTOpPbl PaIUOAKTUBHOIO 3arps3HEHUS
ouocdepnl», «O0mas cTpykTypa ouochepsi», «PacnpocTpaHeHue KU3HU B Ornochepey,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriaepona B 6uochepe», «KpyroBopor
a30Ta B MPUPOJIEN.

OOopynoBaHue: Mojelb-anmnkanus «Tunuuaele OHMOLIEHO3BD», TepOapuit
«PactutenpHple cooOImecTBay, Kojlekiuu «buoneHo3», «Bpeautenu BakHEHIIHX

CEIBCKOXO3SIICTBEHHBIX KYJbTYp», repOapuu M KOJUJIEKIIMU PACTEHUU M >KUBOTHBIX,
MpUHAJJICKAIIUE K Pa3HBIM 3KOJIOTMYECKUM TrpynnaM oaHoro Buaa, KpacHas kuwura
Poccuiickoit @enepanuu, n300paxeHust OXpaHsIeMbIX BUIOB PACTEHUN U KUBOTHBIX.
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IHINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
11O BUOJIOI'MH HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cormacio ®I'OC COO ycraHaBiauBalOTCA TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOyyarolmuMucs MOporpaMM  CpelHero  oflmiero  oOpa3oBaHUA:  JUYHOCTHBIM,
METaNnpeIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHMYHOCTHBIX pe€3yJbTaTOB OCBOEHUs mpenmera «buosorus»
BBIJICJICHBl CJEAYIOIINE COCTABISIOIIME: OCO3HAaHHE OO0YYaroIIMMHCS POCCUKUCKOM
rpaXJaHCKOM WIAECHTUYHOCTM — TOTOBHOCTHM K CaMOpPAa3BUTHIO, CaMOCTOSITEIbHOCTH
U CaMOOTIPEJIETICHUIO0, HATMYME MOTHUBALIUKU K OOYYEHHUIO OMOJIOTHH, 1IeJICHAPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKJIECHUM JIMYHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAIULMA  pa3BUTUA  OHOJOTMYECKOrOo  3HAHHUS, T'OTOBHOCTh
U CIIOCOOHOCTH OOYYaIOIIUXCA PYKOBOJCTBOBATHCA B CBOEH JESATEILHOCTU IIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKaMHM, NPUCYIIMMHU CHCTEME OHOJIOTHUYECKOTO 00pa3oBaHMUS,
HaJU4Yue SKOJOTMYECKOro MPaBOCO3HAHMS, CIHOCOOHOCTH CTaBUTh 1€ U CTPOUTH
KA3HCHHBIC TUUIaHBI.

JIndyHOCTHBIE pe3ynbTaThl OCBOCHHMS TnpeaMera «buonorus» mocturarorcs
B €IMHCTBE Yy4YeOHOM U  BOCHUTATENbHOW JACSATEIBHOCTH B  COOTBETCTBUU
C TPaAWLIMOHHBIMH POCCUHUCKMMH COLUOKYJIbTYPHBIMUA, UCTOPUYECKUMHU U AYyXOBHO-
HPAaBCTBEHHBIMU I[IEHHOCTSIMU, NPHUHSATHIMH B OOIIECTBE MpaBUIaMU W HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpoOIeccaM CaMOIIO3HAHUS, CAMOBOCIUTAaHUS U
CaMOpAa3BUTHSA, PA3BUTUSl BHYTPEHHEW MO3ULHUM JIMYHOCTH, MATPUOTU3MA, YBAKECHUSA
K 3aKOHY M NPaBOINOPANKY, YEJIOBEKY TPYyJa W CTapUIeMy ITOKOJICHUIO, B3aHMMHOIO
YBOKEHUS, OEPEKHOr0 OTHOUIEHUS K KyJIbTYpPHOMY HAaCIEIUI0 U TPAJULMSIM
MHOTOHAIIMOHAIBHOrO Hapoaa Poccuiickoir Denepanuu, TpUPOAE W OKPYKAIOLICH
cpene.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUSA YueOHOro mpenmera «bUOTOTHS TOTKHBI
OTpaXXaTb TOTOBHOCTh U  CIIOCOOHOCTh  OOY4YarOUIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTHU, CHUCTEMOW IIE€HHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, pAacCIIUPEHHUE >KU3HEHHOTO OINbITa U OIbITa
NEATENBHOCTH B TMPOLECCE pealn3ally OCHOBHBIX HAIIPaBJICHUA BOCIHUTATEIbHOU
NEATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHcKOro BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOYYAIOIIETOCs KaK aKTUBHOIO
1 OTBETCTBEHHOT'O WJICHA POCCUUCKOT0 OOIIECTRA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEM, yBa)K€HHE 3aKOHa
Y IPaBOMOPSJIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW NESITEIHLHOCTH MPHU CO3JIaHUM YUEOHBIX
MPOEKTOB, PEIICHNUN YYEOHBIX U MO3HABATEIbHBIX 3a7a4, BHIMOJIHEHUN OMOJOTHUUECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEEsTh COOCTBEHHYIO TMO3UIMIO MO OTHOIICHHUIO K SIBICHUSIM
COBPEMEHHOMU KU3HU U OOBSCHSTH €€;

YMEHHUE YUYWUTHIBaTh B CBOUX JIEUCTBUAX HEOOXOJAUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUSL JIIOJIEH C pa3HbIMU YOEXKICHUSMH, KYJIbTYPHBIMH IIEHHOCTAMH U
COLMAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHHS YUEOHBIX,
MO3HABATEIbHBIX U UCCIEAOBATEIILCKUX 3a/1a4, YBAKUTEIBHOTO OTHOUIEHHUSI K MHEHHIO
OMIMOHEHTOB MIPU 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJICPKAHUS,

TOTOBHOCTH K TYMAaHUTAPHOM U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NaTpUMOTHYECKOr0 BOCTIMTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUHCKONW TPaXKTAHCKOM MIEHTUYHOCTH, MNaTPUOTHU3MA,
YBaXXEHUSI K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH Iepes; PonuHOM, ropmoctu
3a CBOM KpaHl, CBOWO PoanmHy, CBOWM A3BIK M KyJbTypy, INPOIUIOE W HACTOSIIEE
MHOTOHALIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHUWE K MPUPOJHOMY HACIEAUI0 W NaMATHHUKAM MPHUPOJBI,
JIOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIICHHE U pPa3BUTHE
OMOJIOrMY, MOHUMAHMS 3HAYEHHsS] OMOJIOTMH B MO3HAHWU 3aKOHOB MPHUPOIBI, B KU3HU
YeJI0BEKa U COBPEMEHHOI'0 O0OILIECTBA;

uaeitHas yOeXAEHHOCTh, TOTOBHOCTb K CIyKeHHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy1b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:
OCO3HaHUE JTyXOBHBIX IICHHOCTEM POCCUICKOTrO Hapoja;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEICHUS,
CIIOCOOHOCTH OIEHMBATh CHUTYyallMi0 W MPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHHWE JMYHOTO BKJIaJa B TIOCTPOCHHE YCTOMYMBOrO  OyaylIEero;
OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POAUTEIISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTUS IEHHOCTEN CEMEWHOM XKW3HH B COOTBETCTBHM C TPAIUIUSIMHU

HapoaoB Poccun;

4) 3CTeTHYeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas OSCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUN;

MMOHUMaHWE ASMOLMOHAIBLHOTO BO3JEHUCTBUS KHWBOM MPUPOILI U €€ IEHHOCTH,

TOTOBHOCTb K CAMOBBIPAKEHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIISIThH
Ka4yecTBa TBOPYECKOM IMUHOCTH;
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5) ¢usuveckoro BocnuTaHUs, (POPMHUPOBAHUS  KYJBTYPbl 310POBbSI H
IMOIUOHAIBHOTO OJIAT OOy HS:

MOHUMaHUE W peaju3alivs 3J0pOBOro M 0e30macHoro odpasza >KM3HH (310pOBOE
IIATaHUE, COOIIOJICHHE TUTHEHUYECKUX IPAaBUJI M HOPM, cOATaHCHPOBAHHBIN PEKUM
3aHITHI U OTHBIXA, peryiisapHas (pu3ndeckass akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HUYECKOMY H TICUXHYECKOMY
3JI0pPOBBIO;

MOHUMAaHUE EHHOCTH MPAaBWJI WHANBUIYATHHOTO U KOJJIEKTUBHOTO OE€30TacHOTO
MOBEJICHUS B CUTYAIHIX, YTPOKAIONUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHWE TIOCIEACTBUNA W HENPHUATHS BPEIHBIX TNPUBBIYEK (yHOTPEOICHHUS
QJIKOTOJIsI, HAPKOTHUKOB, KypEHUS );

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HaHUE IIEHHOCTH MacTEepCTBA, TPYIO0JII00HE;

TOTOBHOCTh K AaKTUBHOW JCSATENHHOCTH TEXHOJOTHUYECKOW W  COIHATBHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh WMHHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO JCSITEIIBHOCTS;

UHTEpEC K pa3nudHbiM cdepaM NpodhecCHOHAIBHON ESITEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oynymied npodeccuu U peain30BbIBATH COOCTBEHHbIE
’KU3HCHHBIE TUTAHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUU
BCEH JKU3HU;

7) 3KO0J0TrHYeCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH LIeecO00pa3Hoe OTHOLIEHWE K NPHUPOAE KaK HCTOYHUKY JKU3HHU
Ha 3eMJIe, OCHOBE €€ CyIECTBOBAHMS;

MOBBLIIIIEHUE  YPOBHS  DKOJOTUYECKOW  KyJIbTYphl: NPUOOpPETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXHBIX IMOCIEACTBAN JJIs1 OKPYNKAOUIEH
Cpenbl;

OCO3HaHWE TJIOOAJIBHOIO XapakTepa »SKOJOTMYECKHX MpoldjeM M MyTed HX
pELICHUS;

CIIOCOOHOCTh MCMOJIb30BaTh MPUOOpETaEMbIE MPU U3YUYEHUH OWOJOTHUU 3HAHUS U
YMEHHUS TIPU PEIICHUH TPOOJIEM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOIONOIb30BaHUEM
(coOmronenne TmpaBwi TOBEJAEHUS B MPHUPOJE, HAMPABICHHBIX HA COXpaHEHUE
PaBHOBECHS B 9KOCUCTEMAX, OXPaHy BUJOB, SKOCUCTEM, OHOC(EPHI);

AKTUBHOE HENPUATHE ACHUCTBUN, MPUHOCIIIMX BpEIl OKPYKAOMIEH MPUPOIHOU
cpele, yMEHHE MPOTHO3UPOBATH HEOJArONPUATHBIE SKOJOTUYECKHUE MOCIEACTBUS
MPEINPUHUMAEMBIX IEUCTBUN U PEAOTBPALIATh UX;

HaJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIIICHUS, 3KOJOTUYECKON KYIbTYPHI,
ONBITA JEATEIBHOCTH IKOJOTMYECKON HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B IIO3HABATEIbHOW, KOMMYHUKATHBHOW M COLHMAJIBHOW NPAKTHUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOMN AEATEIBbHOCTH 3KOJIOTHUYECKOW HAITPABICHHOCTH;
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8) HeHHOCTH HAYYHOr0 NO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAyKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAaHUE SI3BIKOBOM M UYUTATEIIbCKOM KYyJIbTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKTY JIIOJIbMU U MMO3HAHUS MUPA;

NOHUMaHue cienudUKy OUOIOTUN KaK HAYKH, OCO3HAaHUS €€ poJid B (GOpMUPOBAHUU
pallMOHAJILHOTO HAy4YHOTO MBIIUIEHUS, CO3JaHUM  IIEJIOCTHOTO  MPEJCTaBICHUS
00 OKpyXarollleM MUpE KaK O €JUHCTBE MPHUPOJIbI, UeIOBEKa U 00IleCTBa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEM U pEIICHUH TMpOoOJeM COXpaHEHUsS MPUPOIHOTO
paBHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OWOJIOTMU JJIS COBPEMEHHON I[MBWIIM3AIIUU:
oOecrieueHUs] HOBOTO YPOBHS pPa3BUTUS MEJUIUHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJOTHM, CIOCOOHBIX peliaTh PecypcHbie MPOOJIEMbl Pa3BUTHS UYEIOBEUECTBA,
MOMCKa MyTeW BBIXOJA W3 IIOOATbHBIX SKOJOTMYECKHX NpoOJeM U olecreueHus
nepexo/ia K yCTOMYMBOMY pPa3BUTUIO, PAIMOHATIBLHOMY HCIOJIB30BAaHUIO MPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTHUECKUX 3HAHUN B HEJSIX MOBBIIMICHUS
oOlIeil KyJIbTypbl, €CTECTBEHHO-HayYHOH TpPaMOTHOCTH, KaK COCTaBHOM YacTu
(YHKIIMOHATBHOM TPaMOTHOCTH OOydaromuxcs, (opMUpyeMON TIpU U3YUYECHUH
OuoJIoTNy;

MOHUMAaHUE CYIIHOCTH METO0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HMCMOJIb30BATh MOJy4YaeMble 3HAHUS JIJIs aHaln3a U OOBICHEHUS SBICHUN
OKPYXKAIOLIEr0 MHUpa U MPOUCXOASIIMX B HEM M3MEHEHUH, YMEHHE JeNaTh
000CHOBAaHHBIE 3aKJIOUEHUSI HA OCHOBE HAy4YHBIX (DAKTOB M HMMEIOMIMUXCS JAHHBIX
C 1IEJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATENIBHO UCIIOIb30BaTh OMOIOTUUECKUE 3HAHUS [Tl PEIICHUS
npo0JieM B pealIbHBIX )KU3HEHHBIX CUTYalIUsIX;

OCO3HAaHHME IIEHHOCTH HAay4YyHOU JIeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEI0BATENBCKYIO NECSITEIbHOCTh MHINBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpPa30BaHUIO,
K aKTUBHOMY IOJYYE€HHIO HOBBIX 3HAHHUM MO OMOJIOTUU B COOTBETCTBUU C )KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHHS y4eOHoOro mnpeaMera «buojorus»
BKJIIOYAIOT: 3Ha4uMMble Uil (OPMUpPOBAHHMS  MHUPOBO33PEHUS  OOyYaroIMUXCs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIeHayUYHble TMOHSATUS, OTpa)Karollnue
[ETTOCTHOCTh HAYYHOM KapTHUHBI MUpPA U CIEUUPUKY METOAOB MO3HAHUS, UCTIOJIB3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHs, SIBIICHHUE, MPOIECC, CUCTEMA, HAYyUYHBIH
(hakT, NPUHIINT, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUs, UCCIIEIOBAaHHUE,
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HaOJII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JPYTUX), YHUBEPCAJIbHbIEC YUeOHbIE N1EUCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIC, PETYJISTUBHEIE), o0ecIeunBaroIne
dbopmupoBaHre (QYHKIIMOHATHHOW TPAMOTHOCTH ¥  COIMAIBHOW KOMIIETCHITUU
oOyyarommxcs, CIIOCOOHOCTH 00yUarmuXxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YyHUBEpPCAIbHbIE Y4YEOHBIC
JIEUCTBUSA B IIO3HABATEIILHOM U COIMAIBHON MPaKTHUKE.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE y4eOHbIEe NeHCTBUS
Bba3oBble joruveckue aeicTBUs:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaJIM3UpPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI TOTUUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHMUSI, Kilaccupukanuu, 0000IIeHHs ), pACKPBIBATh CMBICI OMOJIOTUYECKUX
MOHATUM (BBIACNATh MX XapaKTEpPHbIE MPU3HAKHM, yCTAHABIMUBATh CBSA3U C JAPYTUMHU
MOHSATUSIMU );

ONPENEINATh eI ACSITEIbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTBH PE3yJIbTaThI IEITEIILHOCTH C MOCTABICHHBIMU LIETSMU;

UCII0JIb30BaTh OMOJIOTUYECKUE TOHATHUS JJ1s1 OOBACHEHUS (DAKTOB U SIBJICHUN KUBOU
IPUPO/IBI;

CTPOUTH JIOTUUECKUE pACCYX IEHUS (MHAYKTUBHBIC, A€NYKTUBHbIC, 110 AHAJIOTUN),
BBISBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSX,
(bopMyIHpPOBATH BHIBOJIBI U 3aKJIIOUYEHUS;

NPUMEHSITh CXEMHO-MOJICIbHBIE CpPENICTBA JUIsl MPECTABICHUS CYLIECTBEHHBIX
CBSI3€l U OTHOILICHHHN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTAX, a TAKKE MPOTUBOPECUUI
Pa3HOTO POJia, BHISIBICHHBIX B PA3JIMUYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IUIAH peIIeHHs NPoOJEeMbl C Y4Y4€TOM aHalu3a HUMEIOIIUXCS
MaTepUaJIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTH, OIIEHMBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEACTBUN JEATEIIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJHITH pabOTy B YCIOBHUSAX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJIEHUE MTPU PEIICHUH )KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBare/ibCKkue 1eHCTBUSA:

BIIQJIETh HAaBBIKAMHU YYEOHO-HCCIIEIOBATEIILCKOM M MPOEKTHOM JEATEeIbHOCTH,
HaBBIKAMHU pa3pelieHus: NpooiaeM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MIOMCKY METOJOB PEUICHHS MPAaKTUYECKUX 3a]ad, NPUMEHEHHUIO PAa3JIMYHBIX METOJIOB
MTO3HAHUS;

WCIIOJIB30BATh PA3JIMYHBIE BUJIBI IESITEILHOCTH IO MOJTYYEHUIO HOBOT'O 3HAHUS, €TO
MHTEpIIpeTaluu, IpeoOpa30BaHUIO0 U MPUMEHEHUIO B YUYCOHBIX CUTYAIUSIX, B TOM YHCIIE
MIPU CO3/IaHUM YUYEOHBIX U COLUAIIBHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIH THUIl MBIIUICHUS, BIJIaJIETh HAYYHOW TEPMHHOJIOTHUEH,
KJIFOYEBBIMU MOHATUSIMU U METOJAMU;
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CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIE 3aa4H B 00pa30BaTEIbHON AEATEILHOCTU
U KU3HEHHBIX CUTYAIUsX;

BBISIBJISITH IPUYMHHO-CJIEJCTBEHHBIE CBS3U U aKTYaJIM3UPOBATh 3a]1a4y, BbIABUTATh
TUNOTE3Y €€ pellleHHs], HAXOAUTh apTyMEHTHI JIs 10Ka3aTelIbCTBA CBOMX YTBEPKICHHUI,
3a71aBaTh MapaMeTPhl U KPUTEPUHU PEIICHUS;

aHAJIU3UPOBATH TMOJIYUYECHHBIE B XOJI€ PEIICHUS 3aJa4d PEe3yJbTaTbl, KPUTHUYECKU
OIICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSIX;

JlaBaTh OLIGHKY HOBBIM CHUTyallUsIM, OLEHUBATb MPUOOPETEHHBIM  OMBIT;

OCYILECTBIISITH LIeJICHATIPaBICHHBIN MOUCK MEPEHOca CPEJICTB U CIIOCOOOB JIEUCTBUS
B PO ECCUOHATILHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0O U NPAKTUUECKYIO 00JacTH
KU3HEICSITETbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIJIBUTATh HOBBIC HJIEH, TIpeJjiaraTh OPUTHHAIbHBIE TTOIXOAbI U PEIICHUS, CTABUTh
npoOJieMbl U 3a/1a4H, JIOMYyCKAIOIKE aJbTePHATUBHBIE PEILICHHUS.

Pa6ora ¢ unopmanueii:

OpPUEHTUPOBAThCA B PA3JIUYHBIX HCTOUYHMKAX HH(pOpManuu (TEKCTe Y4eOHOTO
ocoOusl, HAyYHO-MTOMYJISIPHOU JTUTEpaType, OMOIOTHYECKUX CIOBAPSAX U CIIPABOYHUKAX,
KOMIBIOTEPHBIX 0azax JaHHBIX, B VHTepHeTe), aHaIu3upoBaTh HHQPOPMAIIUIO
Pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHUS, KPUTHUYECKU OLEHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

bopMyIIHPOBATH 3aMPOCH U MPUMEHATH Pa3IMYHbIE METO/IbI MIPU MOUCKE U 0TOOpE
Oounosiornueckoi nHPopmMaIru, He0OXOJUMOM ISl BEITIOJIHEHUST YUEOHBIX 3a/1a4;

npuoOpeTarb  OMBIT  HMCIHOJIB30BaHUS ~ MHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJbTYPYy AaKTHUBHOTO HCIOJIb30BAHUS PA3TUUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO0 (OPMY IIPEACTaBICHUS] OMOJIOTUHYECKON
uH(opmaiu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKU U IPYTOE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAUECTBE CPEJCTBA MPHU paboTe ¢ OMOJIOTrHYECKOM
uHpopMalen: MPUMEHSITh XUMUYECKUE, (PU3UYECKHE M MaTEeMAaTHYeCKHUE 3HAKU U
CUMBOIJIBI, (OpMYJibl, aOOpeBUATYpyY, HOMEHKIATYPY, UCIIOJIB30BATh U MPE0OPA30BHIBATH
3HaKOBO-CHMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BIIaJIETh HABBIKAMHU PACIO3HABaHMS W 3alIUThl MHPOpMAIUU, UHPOPMAIMOHHOMN
0€301acHOCTH JJUYHOCTH.

KoMMyHUKaTHBHBIE YHHBepCAJIbHbIE y4eOHbIEe HeiiCTBUSA
OoO1enne:

OCYILIECTBIISITh KOMMYHHUKAIlUU BO BCeX cdepax >KU3HU, aKTUBHO y4acTBOBATH
B JHMAJIOre WU JUCKYCCHUU MO CYHIECTBY OOCyX)JgaeMod Tembl (YMEHHE 3a/1aBaTh
BOIPOCHI, BHICKA3bIBATh CYKJICHHUSI OTHOCUTENILHO BBITIOTHEHUS MpejiaraeMou 3ajauu,
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YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3UIIMHI IPYTUX YYACTHUKOB JHAJIOra WU
JTUCKYCCHUH);

pacnio3HaBaTh  HeBepOajbHbIE CpeIcTBa  OOLIEHUS, NOHUMAaTh 3HAYEHHE
COIIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CUTyallud, YMETb
CMATYaTh KOHQIUKTHI U BECTH TIEPETOBOPHI;

BIIQJIETh PA3JIUYHBIMU crHoco0aMH OOIIEHUST W B3aUMOJICUCTBUS, TOHUMATh
HaMEpPEHHUS IPYTUX JIIOJEH, MPOSBIATh YBAXKUTEIbHOE OTHOILIEHHE K COOECEIHUKY U
B KOppPEKTHOU (popme GOpMyIUPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHAs 1€ATEIbHOCTD:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUAYAJIBHOU pabOThI
MIPU PEIICHUU OMOJIOTUYECKOUN MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS
IpyNnoBsIX GOPM B3aUMOJEHCTBUS MIPU PEIICHUU YUeOHOU 3a1auu;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX IEMUCTBUI ¢ yUETOM OOLIUX HHTEPECOB
Y BO3MOXKHOCTEH Ka)KJIOro WieHa KOJJICKTHBA;

MPUHUMATH L[EJTU COBMECTHOM JEATENIbHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JNEUCTBUA IO €€ TOCTUKEHUIO: COCTABJIIATH IUIAH JCUCTBUM, PACIIPEICIIATh POJIU C YIYETOM
MHEHHUI yYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJAJa M KaXXJOr0 y4acTHUKA KOMaHAbl B OOIIUH
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejsiaraTb HOBBIE TPOEKTHI, OIIEHWBATh MAEU C TO3UI[MM HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBIISTh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcajibHble Y4eOHble [eiiCTBUSA
Camoopranu3amnus:

HCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS BBIABJICHHUS MPOOJIEM M HUX PEIICHUS
B )KU3HEHHBIX U YUYEOHBIX CUTYaIIHSIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1IEIEBBIE U CMBICIOBbIE YCTAHOBKH B
CBOUX JIEUCTBUSX U MOCTYIKAX MO OTHOIICHUIO K KUBOU MPUPOJIE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITENIbHO  OCYILIECTBIISITh MO3HABATEIBHYIO JEATEIbHOCTb, BBISIBISATH
npoOJsieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOU
JEATeNIbHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOSITENIbHO COCTAaBIIAThH IUIAH PEIICHHUS MPOOJEeMbl C Y4ETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacuIupsTh paMKH y4eOHOT0 MpeIMEeTa Ha OCHOBE JTUYHBIX TPEATIOUTECHHUIA;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHue;
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OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HIUPOKOW 3PYIULUU B Pa3HBIX
0o0JacTsAX 3HaHWM, IMOCTOSHHO MOBBINIATH CBOM OOpa3oBaTENbHBIA W KYyJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIBb:

JlaBaTh OLICHKY HOBBIM CHUTYyalHsIM, BHOCUTHb KOPPEKTHBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIaJIETh HaBBIKAMH IO3HABATEIHHON pedieKCUM KaK OCO3HAHUS COBEpIIAaeMbIX
JNEUCTBAM M MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB U OCHOBAaHWM, UCIOJIb30BATh
npuéMbl pedIeKCUU JJIsl OLICHKU CUTYaIlMH, BEIOOpA BEPHOTO PEIICHNS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IPHU AHAJIU3E PE3YJIbTATOB JEATEILHOCTH.

IpunsaTHe ceds U APyrux:
MPUHUMATH ce0sl, MIOHUMasi CBOM HEJJOCTATKHU U JOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU aHAIHU3E PE3YIbTATOB JIESITEIHHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIMIHOKU;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIMHU APYTOro YeI0BeKa.

HNPEAMETHBIE PE3YJIBTATBI

[Ipenmetnbie pe3ynbTaThl ocBoeHUs nporpamMbl COO mo 6uosniorun Ha 6a30BOM
YPOBHE BKJIIOUAIOT crienupuieckue s ydeOHoro mpeamera «buosorusy HaydHBIC
3HaHWS, YMEHHS ®  CIOCOOBI  JEHCTBUHM 1O  OCBOCHHIO, WHTEPIPETAIUN
U TIpeoOpa3oBaHUIO0 3HAHWM, BHUJABI JCSITCIBHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWUN B PA3IMYHBIX YYEOHBIX CHTyallMsAX, a TaKKe B peaJbHBIX
KU3HCHHBIX CHUTYyaIlUsAX, CBSI3aHHBIX C Owojorueil. B mporpamme mpeamMeTHBIC
PE3yNbTAThl PEACTABIICHBI TIO TOJIaM 00YUYEHHUSI.

[IpenMeTHbIe pe3ynabTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 10 kiaacce
JIOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUU O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS
€CTEeCTBEHHBIX HayK, B (pOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHMS, O BKJIAJE€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
OuoJIOTOB B pa3BuTuUe Ouonorud, (GYHKIMOHAIBHOM TIpaMOTHOCTH  YelOBEKa
JUTSL pEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBATh COJEpKaHUE OMOJOTHYECKUX TEPMHUHOB U MOHATHM: JKU3Hb,
KJIETKa, OpraHu3M, MeTab0a13M (0OMEH BeIleCTB U MPEBpaIllCHUE YHEPTUH ), TOMEOCTa3
(camoperynsitusi), YpOBHEBasi OpraHu3alus >KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(penpoayKiiusi), HACJIEACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHUE;

yMEHHE u3JaraTb  OHMOJOTMYECKHWE Teopud  (KJIETOYHAs, XPOMOCOMHas,
MyTallUOHHAsl, IIEHTpaJibHasi J0rMa MOJIEKYIsipHOU Ouosnorum), 3axousl (I'. Mennens,
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T. Moprana, H.1. BaBuiioBa) u y4yeHus (0 IeHTpax MHOTO0Opa3us U MPOUCXOXKIACHUS
KynbTypHbIX pacteHudt H.M. BaBunosa), onpenensiTb rpaHuilbl UX HTPUMEHUMOCTH
K JKUBBIM CUCTEMAM;

yMEHHUE BIaJ€Th METOJIaMH HAy4YHOTO I[IO3HaHUA B OWOJOTUM: HAONIIOJEHUE
U OINHUCAaHHME >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUN, OpPraHU3alUs U MPOBEJCHUE
OMOJIOTMYECKOT0 JKCIEPUMEHTA, BBIJBH)KCHUE THUIIOTE3bl, BBISIBJICHHUE 3aBUCUMOCTHU
MEXKJy HCCIEeAyeMbIMH BEJIMYMHAMHU, OOBICHEHUE TOJYYEHHBIX pe3yJbTAaTOB,
WCIIOJIB30BaHHBIX HAYYHBIX MOHATHH, TEOpPUM M 3aKOHOB, YMEHHE JI€JIaThb BBIBOBI
Ha OCHOBAaHUH MOJYYEHHBIX PE3YyJbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHbIE NPU3HAKA BHUPYCOB, KIETOK MPOKAPUOT
U DJYKapuoT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MpOLIECCOB: OOMEHa BEUIECTB W NPEBPAILECHUS SHEPIMH B KIETKe, (POTOCHHTE3A,
MJIACTUYECKOTO u SHEPreTUYECKOro oOMeHa, XEMOCHHTE3a, MUTO3a,
Meiio3a, OIUIOJOTBOPEHUS, Pa3MHOXKEHHS, WHIWBHUAYaJIbHOTO PAa3BUTHUS OpraHU3Ma
(oHTOTEHER);

YMEHHUE TPUMEHSTh TMOJNYy4YEHHbIE 3HAHUA ISl OOBSCHEHHS OUOJIOTUYECKUX
MPOIIECCOB U SBJICHUH, JIJIsl MPUHATUS MPAKTUUECKUX PEUICHUN B TTOBCEHEBHOM KU3HU
C LIEJIbI0 o0ecneyeH s 0€30IaCHOCTU CBOETO 3/I0POBbS U 3[0POBBS OKPYKAIOIINX JIFOJIEH,
COOJIIOZICHUSI HOPM TPaMOTHOTO TIOBEJEHHUS B OKpYXalollel MNpupoaHON cpeje,
MOHMMAaHUE HEOOXOJUMOCTU MCHOJIb30BAHUS JOCTHKEHUN COBPEMEHHOU OHOJOTHH U
OMOTEXHOJOTHI JI pallMOHAIBHOTO MPUPOOTOJIb30BAHMUS;

YMEHHE peniaTh AJIEMEHTApHbIE T€HETUYECKUE 3a/Jlaud Ha MOHO- M JIUTUOPUIHOE
CKpEIIMBaHUE, CILEIMIEHHOE Hacle0OBaHWEe, COCTaBIATh CXEMbl MOHOTHOPHIHOIO
CKpeIlMBaHuUs JJIsl IpEeACKa3aHus HACIe0BaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH J1a00paTOpPHBIE U MpaKTUUeCKue paboThl, COOMI0aTh MTpaBuiia
npu padboTte ¢ yueOHBIM U 1a00OPaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTHYECKA  OIEHUBATh U  HWHTEPIPETUPOBATH  HH(OpMAILUIO
OMOJIOTMYECKOT0 COJEp KaHUs, BKIIOUYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3TUYHBIX
HUCTOYHUKOB (CpeacTBa MAaccoBOMl HMH(OpMAIMHU, HAYYHO-TIOMYJSIPHBIE MaTepualbl),
ATUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEAOBAaHUA B  OWUOJOTUM, MEIUIIUHE,
OHMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCBMEHHBIE U YCTHBIE COOOILIEHUs, 0000mas
OMoJIOrM4ecKyt0 MHMOOPMALMIO U3 HECKOJbKUX HCTOYHHKOB, PAMOTHO HMCIOJIb30BATh
MOHATUMHBIN anmapaT OMOJIOTUH.

[IpenMetHble  pe3ysbTaThl  OCBOEHHMS  ydyeOHoro mnpeamera «buomorus»
B 11 ky1acce JOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTMHU B CUCTEME HAYYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJ€ POCCUMCKUX U 3apyOEKHBIX yUEHBIX-
OuoJIOTOB B pa3BuTuUe Ouonorud, (GyHKIMOHAIBHOM TIpaMOTHOCTH  4elOBEKa
JUTSL pEIICHUS KU3HEHHBIX 3a/a4;
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YMEHHE DPacCKpbhIBaTh COJAEpPKAHUE OMOJOTMYECKUX TEPMUHOB M MOHATHI: BUJ,
NOMyJISIUs, TEeHO(MOHI, SBOJIOIUSA, JBWXYIIHE CUIbl ((PaKTOpPbI) HBOIIOLNH,
MPUCIIOCOOJICHHOCTh ~ OPTraHU3MOB, BHUA000pa3OBaHUE, HKOJOTHYECKHE (PaKTOPHI,
AKOCHUCTEMA, MPOAYIIEHThI, KOHCYMEHTBI, PEIYIEHThI, e MUTAHUS, SKOJOTHYeCcKast
nupamua, OuoreoreHos, onocdepa;

yMEHHE u3JlaraTb Ouojiorudyeckue Teopuu (dBosronuoHHas teopust Y. JlapBuHa,
CUHTETUYECKAass TEOpHUs DBOJIOIMHU), 3aKOHbl U 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxoactea K.M. bspa, depenoBaHusl TJIABHBIX HANpaBICHUW W NYyTEH 3BOIIOLUU
A.H. CesepuioBa, yuenus o ouocepe B.U. BepHanckoro), onpenensiTe rpaHULBl UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM,;

yMEHHE BJIaJ€Th METOJIaMH HAy4YHOTO I[IO3HAaHUA B OWOJOTUM: HAONIOJEHUE
U OINHUCAaHHME >KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUN, OpPraHU3alUs U MPOBEJCHUE
OMOJIOTMYECKOT0 JKCIEPUMEHTA, BBIJBH)KCHUE THUIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTHU
MEXKJly HCCIEAyeMbIMH BEJIMYMHAMHU, OOBICHEHUE TIOJYYEHHBIX pE3yJbTAaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHATHH, TEOpPUM M 3aKOHOB, YMEHHE JI€JIaThb BBIBOBI
Ha OCHOBAHUH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE TPU3HAKUA CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB:
BHUJIOB, MOMYJISIIIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOT€OLIEHO30B W
AKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOIO
oTOOpa, BU1000pa30BaHus, IPHUCIIOCOOICHHOCTH OPTaHU3MOB, IEHCTBHUS AKOJIOTHYSCKUX
(akTOpOB Ha OpraHU3MbI, MEPEHOCA BEHIECTB U IMOTOKA JHEPTrUU B DKOCUCTEMAX,
AHTPOMOTECHHBIX U3MEHEHHI B 9KOCUCTEMAX CBOEH MECTHOCTH, KPyTOBOPOTA BEILIECTB U
OMOTCOXMMHUYECKUX ITUKIIOB B Onocdepe;

YMEHHUE TPUMEHSTh TOJYyYEHHBbIE 3HAHUSA IS OOBSICHEHUS OUOJIOTHYECKUX
MIPOIIECCOB U SIBJICHUH, JIJISl MPUHSITUS TPAKTUYECKUX PEIICHUN B MOBCEAHEBHON XKU3HU
C LIeJIbI0 oOecrneyeHus: 6€30MacHOCTH CBOETO 3/I0POBbS U 3JI0POBbS OKPYKAIOIIUX JIFOICH,
COOJIIOZICHUSI HOPM TPAaMOTHOTO TIOBEJCHUSI B OKpYyKalolled NpUpOIHON cpeje,
MMOHMMAaHUE HEOOXOIUMOCTH UCIOJIb30BAHUS TOCTUKEHUM COBPEMEHHON OUOJIOTUH IS
palMOHAILHOTO MPUPOAOTIOIB30BaAHNUS;

YyMEHHE peliaTh 3JIEMEHTapHble OMOJOTHMYECKHE 3a/laud, COCTAaBIATh CXEMBbI
MepeHoca BEIIeCTB U YHEPTUH B IKOCUCTeMax (LIeNU MUTaHus);

YMEHHE BBINIOJIHATH J1a0OpaTOpPHBIE U MpaKTUYeCcKue paboThl, COONI0IATh TpaBUia
npu padbote ¢ yueOHBIM U 1a00PaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTHYECKH  OIEHUBATh U  HUHTEPIPETUPOBATH  HH(OpMALUIO
OMOJIOTMYECKOT0 COJEp KaHUs, BKIIOUYAIONIYIO TICEBIOHAYYHBIE 3HAHUSI U3 Pa3IUUYHBIX
HMCTOYHUKOB (CpeacTBa MAaccOoBOMl HH(OpMAIMHU, HAYYHO-TIOMYJISIPHBIE MaTepualbl),
paccMaTpuBaTh r100aIbHBIE HKOJOTUUECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH
M0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCBMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMoJIOrMYecKyt0 MHMQOPMALUIO U3 HECKOJbKUX HCTOYHHKOB, PAMOTHO HMCIOJIb30BATh
MOHATUMHBIN anmapaT OMOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
HanmenoBaunune
No KonnuectBo OCHOBHEIE BUJIBI IEITEIbHOCTHA
pa3eNIoB U TEM [IporpammHoOE coaepkaHue
n/n 4acoB oOyyJarommxcs

y4eOHOr0 npemMeTa

Tema 1. buoJiorus Kak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u OHOJIOrUU PackpriBaTh conep:kaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMHU, TEXHUYECKUMH U MOHATUI: HAYYHOE MUPOBO33PEHHUE,
JIPYTHMH €CTECTBEHHBIMHU HAyKaMH, Hay4Has KapTUHA MUpa, HAYYHBIH METOJ,
bunocodueit, penurueii, STUKOM, I'HIIOTE3a, TECOPUA, MCTO/BI
3CTETHKOM 1 ipaBoM. Posb Guonorun ?{CCHCHOBaHH’I' .
B (JOpMUPOBAHUU COBPEMEHHOMN HAYyYHOMI ApakTCpU3OBATL DUOIIOTHIO Kak HAYKY,
€€ MECTO U POJIb CPEAH IPYTUX
KapTuHbI MUpa. Cucrema OMOIOrHYECKUX
€CTECTBEHHBIX HayK. [lepeunciars
HayK.
y pasaenbl OMOJIOTHH B COOTBETCTBHUE
fIYemoucmp al{{;’”- M C 00BEKTaMHU H3Y4YECHUS.
opmpemei: 1. Jlapsun, I'. Mennes, HaspiBaTh BakHENIIME OTpaACIn
H. K. Konbuos, Jix. Yorcon n @. Kpuk. | 640 10rpyeckux snanmit n 3a/1ayu,
Tabnuywl u cxemvl: «MeTOIBI IO3HAHUS crosmue iepen Guonorueir XXI B.
YKUBOU MPUPOIBD)
1.2 | MeToasl mo3HaHUSA 1 MeTo1b1 TO3HAHUS KUBON NPUPOJIBI PackpbiBaTh conepxaHue TEPMUHOB U

YKUBOU IIPUPOJIBI

(HabmroieHue, SKCIIEPUMEHT, ONKMCaHUE,
n3MepeHue, Kiraccudukarus,
MOJIeTUpOBaHUE, CTATUCTHYECKAs
00paboTKa JTaHHBIX).

Hemoncmpayuu:

TOHATHN: HAYYHBIM METOJI, METOIbI
HUCCIECOOBAHMSI.

XapakTepru3oBaTb OCHOBHBIE METO/IbI
TTO3HAHUS )KUBOM TIPUPOJIBI: HAOIIOICHHE,
AKCHEPUMEHT, ONIUCAHUE, U3MEPEHUE,
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Tabnuyvt u cxemvl: «MeTOBI TO3HAHUS
JKUBOU TIPUPOIBD».

Jlabopamopnvie u npaxmuueckue
pabomot:

[IpakTuueckast padbota Ne 1.
«cronp30BaHue Pa3IMUYHBIX METOJIOB
MPU U3YUYEHUH OMOJIOTMYECKUX
00BEKTOBY

KJaccuduKaius, MoJeIupOBaHue,
CTaTUCTUUYECKass 00paboTKa TaHHBIX

HUtoro wacosB o Teme

2

Tema 2. ’KuBble cucTeMbI 1

HX Opramu3anus

2.1

bnomornueckue
CHUCTEMBI, POIECCHI
U UX U3YUYEHUE

1

JKuBbie cucTeMbl (0MOCUCTEMBI) KaK
npeaMET U3yUeHUs] OMOJIOTHH.
OTauyme )KUBBIX CUCTEM

OT HEOPTaHUYECKOU MPUPO/IBI.
CaoiicTBa OMocucTeM M ux
paszHooOpasue.

VYpoBHU OpraHu3aniud OMOCUCTEM:
MOJIEKYJISIPHBINI, OpraHOUHO-
KJIETOYHBIHN, OpPraHU3MEHHBIH,
MOMYJISIITUOHHO-BUIOBOH,
HKOCHUCTEMHBIN (OHO-TeOIIEHOTUYECKHIN),
OouocgepHbIil.

Hayku, nzyyaroiue OMocucTeMsl
Ha pa3HbIX YPOBHSIX OpraHU3allUH.
Hemoncmpayuu:

Tabnauyvt u cxemwvl: «OCHOBHbBIE
MPU3HAKHU KU3ZHUY, «YPOBHU

PackpriBaTh conep:kaHue TEPMUHOB U
MOHSTUI: cucTeMa, OUoJIoTrnYecKas
CHUCTEMA, JJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHUCTEMBI, CBOMCTBA KUBBIX CUCTEM,
0OMEH BEUIECTB, Pa3MHOXKEHUE, POCT,
pa3BUTHE, HACIIEACTBEHHOCTD,
M3MEHYUBOCTb, PA3IPAXKUMOCTb,
DHEPrO3aBUCUMOCTb, YPOBHHU
OpraHu3anuu Xu3Hu (OuocucTem).
XapakTepu3oBaTh NPUHIMUIIBI
OpraHu3alyu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs YIIOPSAOYEHHOCTb,
CaMOPETYJIALUSA, UEPAPXUYHOCTb.
[IepeuyncnaTe yHUBEPCAJIbHBIE CBOWCTBA
JKMBOT'O: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3apa)kuMOCTh, JBUKECHUE,
roMeocTas, pocT U pa3BUTHE,
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OpraHN3alUN KUBOUIIPHUPOIBD).
Mopens monekynsl JIHK

HACJICICTBEHHOCTh, N3MEHYNBOCTD,
ABOJIIOIUS (MTPUCTIOCOOICHUE

K U3MECHSIFOIITIMCS YCIIOBUSIM).
[TpuBOAMTH TPUMEPHI OUOCUCTEM
Pa3HOTO YPOBHS OpTraHU3aIiu U
CpaBHUBATH MPOSIBIICHUS CBONCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru3oBaTh OCHOBHBIC TIPOIIECCHI,
MpoTeKaroIue B OMoCUCTeMax:

0oOMEH BEIlleCTB U MpEBpaIEHUE
OHEPTUHU, CAMOBOCITPOU3BEICHHUE,
CaMOpETYJISAINS, Pa3BUTHE.

Cobnronath npaBuia 6epekHOTO
OTHOIICHHSI K KHUBOU TIPUPOJIC

HUtoro wacosB o Teme

1

Tema 3. XuMHYeCKHIi COCTAB M CTPOEHHUE

KRJIETKH

3.1

XUMHUYECKUU COCTaB
KieTkd. Boma u
MHHEPAJIBHBIE COJIH

1

XUMHWUYECKUUN COCTaB KJIETKU.
XUMUUYECKHUE DIIEMEHTHI;

MAaKpO3JIEMCHTBI, MUKPOJ3JICMCHTEI.

Boma n MmuHepanbHbIE BEIIECTBA.
OyHKIMA BOABI I MUHEPAIbHBIX
BENIECTB B KiIeTKe. [loanepxanue
OCMOTHYECKOr0 OajaHca.
Hemoncmpayuu:

Juaepammol: «Pacnpenenenue

XMMHUYECKUX JJIIEMEHTOB B HE)KUBOU
npupoae», «PacnpeneneHne XuMHIECKUX

PackpriBaTh cojiepkaHre TEPMUHOB

Y TIOHSITUM: 3JIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI,
MUHEpAJIbHbIE BEILIECTBA, MOJIEKYJIa
BOJIbI KaK JTUIIOJb, BOJIOPOJIHBIE CBSI3H;
ruapoduibHbIE U TUAPOPOOHDBIE
BEILIECTBA.

Jloka3pIBaTh €IMHCTBO AJIEMEHTHOTO
COCTaBa KaK OJHO U3 CBOWCTB KUBOTO.
Pacnpenenarb XUMUYECKHUE TIEMEHTHI
MO TPYIIIaM B 3aBUCUMOCTH
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AJIEMEHTOB B KUBOM MPUPOAE.
Tabauyvt u cxemol: «llepuoauyeckas
Ta0JIUIa XUMUYECKUX 3JIEMEHTOBY,
«CTpOEHUEMONIEKYIIBI BOJIBDY

OT KOJIMYCCTBCHHOTI'O ITPCACTABUTCIIECTBA
B OpraHu3McC; XapaKTCPU30BaAThb POJIb
OTACIBbHBIX 3JICMCHTOB.

BbISBIISATE CBSI3B MCKAY COCTaBOM,
CTPOCHHUEM MOJICKYJIbI XUMHUYCCKOT'O
COCIUHCHUA U €TO (1)YHKI_II/I51MI/I B KIJICTKC

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHue OEKOB. PackpeiBaTh conep:kaHue TEPMUHOB U
CTpO€HHE OEJIKOB AMMWHOKHCIIOTHI — MOHOMEPHI OEJIKOB. MOHSTHI: OEJIKH, OJIUMEPBI, MOHOMEPBHI,
He3ameHnmbie 1 3aMEHUMBIE AMHUHOKHCIIOTHI, IENTH/IHAS CBSI3b,
AMHHOKHCJIOTHI. AMHUHOKHUCJIOTHBIN MOJIMIENTH, NEHATYPaLs.
COCTaB. YPOBHU CTPYKTYpPhI O€IKOBOI XapakTepu3zoBaTh OCJIKH KaK KJ1acc
MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, OpPraHNYECKUX COCUHECHUN;
TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). | KIacCH(DUIIMPOBATH UX 11O CTPOCHHIO
XUMUYECKHe CBOMCTBA OEIIKOB. (rmoOynspHbIe U GUOPUIISIPHBIE OENIKN),
buonorunueckue GpyHKuu GEIKOB. MEPEUUCIISITh U XapaKTepPU30BaTh
Jemoncmpayuu: GbyHKIIUU OEIKOB
Tabauywl u cxemol: «CTpoeHue
MOJIEKYJIbI OENKay.
Obopydosanue: CBETOBOM MUKPOCKOII,
MHKPOIPENAPATHI
3.3 | ®depMeHTHI — depMeHTHI — OMOIOTUYECKUE PackpeiBaTh conepxanue TEPMUHOB U
OHMOJIOrMYECKHe KaTaJu3aTOPhI. MOHSATUMN: PEPMEHTBHI, aKTUBHBIN LIEHTP,
KAaTaJIN3aTOPbI Ctpoenue (epMeHTa: aKTUBHBIH IIEHTP, | CyOCTpaTHas cenu(pUIHOCTD,

cyOcTpaTtHas cneuu@uIHOCTb.
KodepmenTtsl. ButaMuHBI.
Otanuust GepMeHTOB

OT HEOPTaHMYECKUX KaTaJIn3aTOPOB.

KO(pepMEHTHI, OCITKU-aKTUBATOPHI U
O€JIKU-UHTUOUTOPHI.

VYka3bIBaTh OTIWYUSA (PEPMEHTOB

OT HEOPTaHUYECKUX KaTaau3aTOpPOB.
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Hemoncmpayuu:

Tabnruyvt u cxemwlr. «CTpoeHUE
dbepMeHTay.

Obopydosanue: 0600pya0BaHUE
JUIsl IpOBeJIeHUs HAOII0ICHUH,
M3MEpPEHUH, SKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuyeckue
pabomot:

JlabGoparopnas pabota Ne 1. «3yuenue
KaTAIUTUYECKOU aKTUBHOCTH
(hepMeHTOB (Ha MpUMEpPE aMUJIa3bI
WJIU KaTasasbl)»

OOBSCHATH POJib (HEPMEHTOB

B ()YHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B [IPOMBIIIEHHOCTH, B METUILIUHE,

B MOBCEIHEBHOM KU3HU YEJIOBEKA

3.4

YraeBoasl. JInnuael

VYrieBoabl: MOHOCAXapu/ bl (TIOKO3a,
pr0o03a 1 1e30KCupr003a), Iucaxapuiasl
(caxapo3a, TJaKT03a) ¥ TOJTHUCaXapHu/Ibl
(KpaxmaJ, IITMKOTEH, LEJUTI0I03a).
buonornyeckue GyHKIIUN yTIAEBOIOB.
JIumuael: TPUTIIAIIEPUIBI,
dbochonunubl, CTEpOUIbI.
['uapodunsHO-THAPOGHOOHBIE CBOMCTBRA.
buonornyeckre GpyHKIIMHA TUTTHIOB.
CpaBHeHUE yIJIeBOA0B, OCIKOB U
JUTUAOB KaK UCTOYHUKOB SHEPTHH.
Hemoncmpayuu:

Tabauyvt u cxemol: «YTIEBOIBIY,
«JInouaeny.

Obopydosanue: 000py0BaHUE

PackpriBaTh conepkaHue TEPMUHOB U
MOHSITUIN: YTIJIEBOJIbI, MOHOCAXAPUJIBI,
JMcaxapu/ibl, MOIUCcCaXapybl, TI0K03a,
prbo3a, ne30kcuprbo3a, caxaposa,
JIAKTO3a, MaJbT03a, LEJITI0JI03a
(kJeTyaTka), Kpaxmal, MIUKOTeH;
JIUTIUJIBI, TPUTTIULEPU bl (KUPBI, Maciia),
dbochonunubl, CTEpOUIbL.
XapakTepru30oBaTh yTIEBObI, JIATTH B
KaK KJIACCOPTaHUYECKUX COEIUHEHUM.
KnaccuuunpoBars yrieBobl U JTUIUIBI
[0 CTPOCHHUIO; MEPEUUCTATh QYHKIINU
YIJIEBOJIOB U JIUTIUJIOB.

CxemaTH4eCKH U300pakaTh CTPOCHUE
MOJIEKYJI yTIIEBOIOB, TUTTHIOB
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JUIsl IPOBECHUST HAOII0ICHH,
U3MEpPEHUH, IKCIIEPUMEHTOB

3.5 | HyknenHoseie Hyxkneunossie kucnorsl: JJHKu PHK. PackpeiBath coziepxxaHue TEPMUHOB U
KUCHOTBL. ATD Hyxieotuasl — MOHOMEpPHI MOHSITUI: 1€30KCUPUOOHYKIEHHOBAS
HYKJIEMHOBBIX KUCIOT. CTpOEHHE U kucioTa ({HK), pubonykiennonas
¢ynkunu IHK. Ctpoenue u pyHkuuu kuciota (PHK), nykneorun,
PHK. AT®: ctpoenuie u GpyHKIHH. MOJIMHYKJIEOTUIHASA LIEIb
Jemoncmpayuu: (MOJIMHYKJIEOTHT), KOMILIIEMEHTAPHOCTb,
Tlopmpemuwi: JIxx. Yorcon, @. Kpuk, ¢byukuuu JJHK (xpanenue u nepenaya
M. Yunkunc, P. ®paukinuH. HACJIEJICTBEHHOW MH(pOpMAIUK); BUIbI
Tabauywl u cxemvl: PHK (undopmanmonHas, TpaHcropTHas,
«Hyxneunossie kuciotsl; JJHK», prubocoMainbHas); aaeHo3uHTpudochar
«buocunres 0enkay, «CtpoeHue (AT®), makpospruueckas CBA3b.
MoJieKybl ATO». XapaKkTepu3nupoBaTh HyKJIEUHOBBIE
Obopyoosanue.: CBETOBOW MUKPOCKOII, KHUCJIOTHI KaK XUMHYECKUE COCAMHEHUS U
MUKpOTIpenapaThl HOCHTEJIHN HACIIEICTBEHHOMN
uH(opMarmu.
OTMeuaTb OCOOEHHOCTU CTPOEHUS
MOJIEKYJT HyKJIeMHOBBIX KuciaoT (JIHK,
PHK) u AT®.
CxemaTtndecku u300paxkaTb CTPOCHUE
HYKJIEOTUIOB, MOJIEKYJl HYKJIEMHOBBIX
kucaor, AT®
3.6 | McTopust 1 METOIbI [{utonorust — HayKa O KJIETKE. PackpriBaTh cojiep:kaHre TEPMUHOB U

V3yYECHUS KIIETKHU.
Knerounas teopus

Knerounast Teopust — npumep
B3aUMOJICHCTBUA UJieH U (haKTOB
B HAYYHOM IO3HAHHHU.

MMOHATHUM: KJIETKA, IUTOJIOT U,
PaCKpBIBATh COJACPKAHUE MOJTOKECHHUIN
KJIETOUHOU TEOPUHU.
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Metobl U3ydeHus: KIETKHU.
Hemoncmpayuu:

Tlopmpempui:

A. JleBeHryk, P. I'yk, T. [lIBanH,

M. llneinen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKPOTIPENapaThl paCTUTEIbHBIX,
YKUBOTHBIX NOAKTEPHUAIBHBIX KIIETOK;
pUCYHKH ¢ MUKpodoTorpadusMu
KJIETOK, MIOJTy4EHHBIE C TOMOIIBIO
CBETOBOT'0 U 3JIEKTPOHHOT'O MHUKPOCKOIa

[lepeuuncnsaTh U XxapakTepu30BaTh
OCHOBHBIE METO/Ibl U3yUECHUS KIIETKU:
(TIpUrOTOBIEHUE CPE3OB,

OKpalIuBaHUE, MUKPOCKOIIMPOBAHUE,
HEeHTpU(PyrupoBanue, KyJIbTUBUPOBAHUE
KJIETOK M TKaHEeM)

3.7

Knertka
KaK IIeJIOCTHAS
JKUBas CUCTEMA

KneTka kak 1enocTHasi )KuBasi CUCTEMA.
OOmue npu3HaKu KIETOK: 3aMKHYTas
HapykHas MeMOpana, moJsiekyJbl JJHK
KaK T€HETUYECKUH armapar, CHCTEMA
cuHTe3a Oenka. TUmbl KJIeToK:
AYKAPUOTUYECKAS U MPOKAPUOTUUYECKAS.
Oco06eHHOCTH CTpOCHUS
MPOKAPUOTUYECKOU KIIETKH.

Knerounas crenka 6akrepuit. CTpoeHue
IYKAPUOTUYECKOUN KIIETKA. OCHOBHBIE
OTJINYMS PACTUTEIBHOW, )KUBOTHOM U
rpubHoOM KieTkU. [ToBepXHOCTHBIE
CTPYKTYpPHI — KJIETOUHAs! CTEHKA,
TNIMKOKAJIUKC, UX (QYHKIIUH.
[Inma3maTtndeckas MeMOpaHa, €€ CBOMCTBA
U QyHKLHUU.

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSITUI: KJIETKHU (dyKaprOoTUUYEeCcKas,
MPOKApUOTHUECKAs ), TUIa3MaThYecKas
MemOpaHa (T1a3mMaaeMma), TITMKOKAINKC,
TPAHCTIOPT BeIIECTB (ITaCCUBHBIM,
aKTUBHBIN), DHAOUUTO3 ((ParouTo3s,
MUHOLIUTO3), K30LIUTO3, KIETOYHAs
CTEHKa, HYKJICOU.

CpaBHUBaTh MEX1y COOOI
AYKAPUOTHUYECKUE U MTPOKAPUOTHUECKHUE
KJIETKH; OTMEYaTh CXOJACTBO U Pa3TUUMSs
B CTPOCHUHU KIIETOK OaKTepuid,
YKUBOTHBIX, PACTEHUI U IPUOOB
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Hemoncmpayuu:

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

T. llIBann, M. lIneiiaen, K. bap,

P. Bupxos.

Tabauyvt u cxemwvr: «CTpoeHue
AYKAPUOTUYECKOUN KIETKW», «CTpoeHue
’)KMBOTHOM KJIETKW», « CTpoeHUE
pPacTUTENBHOU KIETKN», « CTpoeHnE
MPOKAPUOTHYECKON KIICTKHY.
Obopydosanue: CBETOBOM MUKPOCKOII,
MHKPOIPENAPATHI PACTUTEIBHBIX,
YKUBOTHBIX M OAKTEpPUATLHBIX KIIETOK

3.8

CtpoeHue
3YKapUOTUYECKOU
KJIETKH

[{uTomna3zma 1 €€ OpraHoOu/Ibl.
OnnomMeMOpaHHbIE OPraHOUAbI KJIETKU:
OIIC, anmmapart ['oab1ku, TU30COMBI.
[TomyaBTOHOMHBIE OPTaHOUABI KIIETKH:
MHTOXOH/JIPUH, TIIIACTH/IBI.
[TpoucxoxaeHne MUTOXOHIPUM U
mnactua. Bugsimnactu.
HememOpaHHbie OpraHOUIbI KJIETKU:
pUOOCOMBI, KIIETOYHBIN IIEHTD,
LEHTPUOIH, PECHUUKH, KTy TUKHU.
OyHKIIMA OPraHOUIOB KJIETKH.
Bxirouenus.

S npo — peryasaTOpHBIN UEHTP KIIETKHU.
Crtpoenue sanpa: snepHas 000J0UKa,
KapuoIuia3ma, XpOMaTHH, SAPBIIIKO.

PackpbIBatTh copepkaHue TEPMUHOB U
HNOHSTHI: LIUTOIUIa3Ma, OPTaHOU b,
sHomIazmatuyeckas cetsb (JI1C),
anmapart ['osbKu, TM30COMBI, BaKyoOJlb,
MUTOXOHAPHUH, TUTACTHIBI (XJIOPOILIACTHI,
XPOMOIUTACTBHI, JIEUKOIJIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIHI
HEHTp (LEHTpOocoMa), PECHUYKH,
KT'YTUKH, BKIIOUEHUS, AP0, sAepHas
000J109Ka, KapuoIlia3Ma, XpOMaTHH,
AJIPBILIKO, XPOMOCOMBI.

OnuceIBaTh CTPOEHNE DYKAPUOTUIECKON
KJIETKH 110 U300pAKEHUSIM U

Ha MUKpOIpernaparax;
KJIACCU(DHUIIMPOBATH OPraHOUIbI
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XpoMocombl. TpaHCTIOPT BEIIECTB

B KJIETKE.

Hemoncmpayuu:

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

T. llIBann, M. lIneiiaen, K. bap,

P. Bupxos.

Tabnuyvt u cxemwvr: «CTpoeHUE
AYKApUOTUYECKOU KIeTKn», «CTpoeHue
YKUBOTHOU KJIETKW», «CTpoeHue
pacTUTeNbHOU KIeTKn», «CTpoeHue
MPOKAPUOTHYECKOU KIICTKHY,
«CTpoeHue sipa KIETKN.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKPOIIPENnapaTbl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuuecxkue
pabomot:

JlabGoparopnas padota Ne 2. «M3yuenue
CTPOEHHUSI KJIETOK PAaCTEeHUH, )KUBOTHBIX U
OakTepuii MojJ MUKPOCKOTIOM Ha TOTOBBIX
MUKPOITIpenapaTax U UX ONHUCAHUE

B 3aBUCUMOCTHU OT OCOOCHHOCTEH UX
cTpoeHus (0ATHOMEMOpPAHHBIE,
JIByMEeMOpaHHbIe, HEMEMOpPaHHBIE);
OMUCHIBATh (DYHKIIUU KaXKJIOTO
OpraHouJia B KJIETKE.
XapaxkTepusoBaTh KJIETOYHOE PO Kak
MECTO XpaHEeHHUsl, epeaadu (yaBOCHUE
XpPOMOCOM) U peaTn3aIiuu
(TpaHCKPUIILIKS ) HACTIEACTBEHHOM
MH(pOpMAITNU KIIETKHU.

[lepeuucnsiTb U OMUCHIBATH KOMIIOHEHTHI
a5ipa u ux QyHKINY;

CxeMaTU4HO U300pakaTh CTPOCHUE
PaCTUTENbHOU U )KUBOTHOU KJIETKH.
OOBSACHITH OUOJOTUUECKOE 3HAUEHUE
TPAHCIIOPTA BEILIECTB B KJIETKE

Htoro yacos no teme 8

Tema 4. ’KuzHeaeATeJIbHOCTb KJICTKHU

4.1 | OOMeH BeIIeCTB. 2 OOMeH BelIeCcTB, WU METa00IU3M. PackpeiBaTh coqiepkaHuE TEPMUHOB U
[Lmactuueckuii Accumunsinus (TmIacTUYECKuil OOMEH) MOHSATUI: OOMEH BELIECTB U
o0meH. DOTOCUHTES. U JUCCUMMIISAIUS (SHEPTeTUUECKUIM npeBpalieHue YHEPrun (MeTaboIn3M),
XeMOCHHTE3 0oOMeH) — JBE€ CTOPOHBI €AMHOTO ACCUMMWJISLINSA, TIJIaCTUUYECKUM OOMEH,
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npoiiecca Metabonusma. Posb 3aKkoHOB
COXpaHEHHUS BEIIECTBA U IHEPTUU

B MTOHUMAaHUU MeTaboin3Ma. Turbl
oOMeHa BelIeCTB: aBTOTPO(PHBIN U
rerepoTpodHbiid. Poib dhepMeHTOB
B OOMEHE BENIECTB U MPEBPAIICHUU
DHEPIUM B KIIeTKE. POTOCUHTES.
CetoBas u TeMHOBas (a3bl
dbotocunTesa. Peakunu porocunresa.
DddexTuBHOCTH (HOTOCHHTE3A.
3HaueHne HOTOCHHTE3A IS KU3HU
Ha 3emiie. BausHue ycinoBuii cpeasbl
Ha (POTOCHHTE3 U CIOCOOBI TTOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHUH.

XeMocHuHTE3. XEMOCUHTE3UPYIOLINE
OakTepuu. 3HAUCHUE XEMOCUHTE3a
JUTS )KU3HU Ha 3emiie.
Hemoncmpayuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauyvt u cxemwvl: «XJA0POILIACTY,
«DOTOCHUHTE3»

JUCCUMWISIIUSA, SHEPTETUYECKUI OOMEH,
dbotocunTes, GoTOIU3,
dhochopunupoBaHue, IEPEHOCUHNK
MPOTOHOB, XEMOCHUHTE3.

OnwuceiBaTh (POTOCUHTE3, MPOIIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbase.

BBISBIATH IPUUNHHO-CIICACTBCHHBIC
CBSI3U MEXK/Ty MOTJIONIEHUEM COJTHEYHOMN
SHEPTUH XJIOPOPUIIIOM U CUHTE30M
Monekya ATO.

CpaBHUBATh UCXOJHBIC BEIIECTBA,
KOHEYHBIC MMPOYKTHI U YCIOBUS
MPOTEKAHUS PeaKkifii CBETOBOU U
TEMHOBOU (pa3bl (POTOCHUHTE3A;
CpaBHUBATh POTOCUHTE3 U XEMOCHHTES.
OueHnBaTh 3HaUeHUE (HOTOCUHTE3A U
XEMOCHHTE3a ISl )KU3HU Ha 3emiie

4.2

DHEpPreTUYeCcKui
oOMeH

DHepreTuyeckuii 0OMEH B KIIETKE.
Pacmiennenue BemecTB, BbIICICHUE U
AKKyMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTanbl YHEPTETUYECKOr0 0OMEHa.
I'mukonus. bpoxxeHnuen ero BUIBbI.

PackpsiBaTh cojiepkaHre TEPMUHOB U
MOHSITUIN: SHEPTeTUUECKUI OOMEH,
[JIMKOJIN3, MOJIOYHOKHUCII0€ OpOXKEeHUE,
CIIUPTOBOE OpOXKEHUE, OMOIOTUYECKOE
OKHUCIIEHHE, KJIETOYHOE JbIXaHHUE,
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KucnopoaHoe okucieHnue, uiu
KJIETOUYHOE JbIXaHue. OKHUCIUTEIbHOE
dhochopunupoBanne. IPHEKTUBHOCTD
HSHEPreTUYECKOro 0OMeEHa.
Hemoncmpayuu:

Tabnuywvl u cxemol: « TUTIBITUTAHUS,
«Metaboauzm», K MUTOXOHAPHY,
«OHEPreTUYECKUil 0OMEeH»

JTUCCUMWISIIUA, (PEPMEHT.
Xapaktepu3oBaTb 0OMEH BEIIECTB U
npeBpalieHue YHepruu (MeTaboIn3M)
KaK OJHO MX CBOMCTB JKHBOTO.
[lepedncisaTb 0COOEHHOCTH
MJIACTUYECKOTO U IHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABINBATh
B3aMMOCBSI3b MEXK]ly HUMH.

Paznuyath TUIBI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPO(PHBIN U
reTepoTpodHBIN.

OnuchIBaTh 3TaNbl SHEPTETUUECKOTO
obmeHa (IMMOArOTOBUTEIbHBIN,
OECKHUCIIOPOIHBINA, KUCIOPOIHBIN )

U CPaBHUBATh UX MEXAY COOOM.
XapakTepu3oBaTh peaKIUU TIIMKOJIN3A,
OpOXeHUsI, KIETOYHOTO JbIXaHHUS;
BBISIBJISITH IPUYUHHO-CJIEICTBEHHbIE
CBSI3U MEXJY TJIMKOJIHM30M, KJIIETOUYHBIM
JBIXaHUEM U CUHTE30M MONEKyIT ATO.
CpaBHuBath 3¢ (HEKTUBHOCTH
OECKUCIOPOTHOTO U KUCIOPOIHOTO
ATAIoOB

4.3

buocuures Oenka

Peakunu MaTpuyHOrO CUHTE3A.
['enetnueckas undopmanus u JHK.
Peanuzanus reHeTuueckoi
nH(pOpMaIINK B KIIETKE.

PackpriBaTh cojqiep:kaHUE€ TEPMHUHOB
Y TIOHATUM: T€H, TCHETUYSCKUI KO,
MAaTPUYHBIN CUHTE3, TPAHCKPUIILIUS,
TPAHCIIALMS, KOJIOH, aHTUKO/JIOH,
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['eHeTHUECKMI KO MEro CBOMCTBA.
TpaHCKpHUIIITUS — MATPUIHBIN CHUHTE3
PHK. Tpauncnsinust — GuocunTte3 Oenka.
Otanel Tpancaanuu. KogupoBanue
aMUHOKHCIIOT. Poib pubocoms
OmocuHTe3e Oelka.

Hemoncmpayuu:

Hopmpemuwi: H.K. Konbuos.

Tabnuyvt u cxemwvr: «Ctpoenue [JHK»,
«CtpoeHue u GyHKIIMOHUPOBAHUE T€HAY,
«Cwunres 6enkay, «Pemmukamus JTHK»,
«['eHeTHYECKUI KO,

Obopydosanue: MOEIN- aNITITUKAIIUN
«Y nBoenne JIHK u tpanckpunuus»,
«buocunTe3 6enKay

prubocoMa, IleHTpaTbHas 10TMa,
MOJIEKYJIsIpHasi OMOJIOTHSI.

OnpenenaTs CBOMCTBA TEHETUYECKOTO
KoJia (TPUIIETHOCTh, OJIHO3HAYHOCTH,
BBIPOXJECHHOCTh, YHUBEPCAIIBHOCTb,
HETEePEKPhIBAEMOCTb, HEITPEPHIBHOCTH ).
OnuceIBaTh 3Tanbl peain3anuu
HACJIEJACTBEHHON MH(OpMAILINK B KIIETKE.
CpaBHHBATh PEAKIIMU MATPUUYHOTO
cuntezamonekyn PHK u Genka B kineTke

4.4

Heknerounnie
(bOpPMBI KUZHU —
BHPYCHI

Hexknerounsie hOpMbI )KU3HUA — BUPYCHI.
HcTopust OTKPHITHSI BUPYCOB

(1. Y. UBanoBckuif). OCOOEHHOCTH
CTPOCHHUS U KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bone3nu pacrenui,
YKUBOTHBIX U YEJIOBEKA, BHI3HIBACMbBIC
BHUpycamu. Bupyc nMmmyHoaeduimura

yenopeka (BMY) — Bo3oynurens CITNU /a.

OOpaTHast TpaHCKPUIIKUS, peBepTa3a u
unrterpasa. [Ipodunakruxa
pacrpoCTpaHEHUs BUPYCHBIX
3a00JIeBaHUM.

PackpriBaTh cojiepkaHre TEPMUHOB U
MOHSATUN: BUPYC, BUPYCOJIOTHS, KAlICH]I,
O0aktepuodar, BUpyc UMMyHOIepUIIUTA
yenoBeka (BMIY), oHKOreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (hOpMY KU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3ZHEIEATETbHOCTA BUPYCOB.
OnuceiBaTh )KU3HEHHBIA LIUKII BUPYCOB
MMMYHOJIe(pUITMTa YeJIOBEKa; pa3inyaTh
Ha pucyHkax BTM ((Bupyc Tabaunoit
Mo3auku), bakrepuodar, BUY.
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Hemoncmpayuu:

Topmpemuwi: J1. 1. IBaHOBCKHI.
Tabauyvt u cxemwvl: «Bupycob»,
«bakrepuodarmy; «CtpoeHue u
Kn3HeHHbIN nukn supyca CIIM/1a,
Oaktepuodara.

Obopydosanue: MOJCIb CTPYKTYPbI
JHK; MarauTHas MOJie/Ib-alIlJIMKaLIUs
«CTpoeHHne KIETKN»

OO00CHOBBIBATH U COOJIIOAATH MEPHI
PO MIIAKTUKY PacIpOCTPaHEHUS
BHUPYCHBIX 3a00JIEBAHUI
(peciupaTopHBbIE, KETYI0UHO-

KHIIIEYHbIC, KJICIEBOU IHIEDANUT,
BUY-undekius)

Utor

O 9aCoOB II0 TEMC

6

Tema 5. PasMHO:xeHHE U HHAUBUAYAJIBHOEC PasBUTUEC OPraHU3MOB

5.1

JKu3HeHHBIN UK
KJIEeTKH. Jlenenne
KJIETKU. MUTO3

1

Ki1eTouHBIN UK, WX )KU3HEHHBIN ITHKIT
kietku. Murepdaza u Mutos.
IIporeccrl, mpoTekaromue B UHTEpdase.
Pennukanus — peakiys MaTpU4HOTO
cuntesa JIHK. Ctpoenue xpoMocom.
XpOMOCOMHBIN HA0Op — KAPUOTHII.
JIMIIIIOMIHBIN U TarJIONIHBIN
XPOMOCOMHBIE HAOOPHI. XpOMAaTHIBI.
[{uTonornyeckrue OCHOBBI PA3MHOXKECHUS
Y UHJIUBUIYAJIBHOTO Pa3BUTHS
OpraHu3MoB. [/[eJleHre KIIETKH — MUTO3.
Craguu muro3sa. [Ipoueccsi,
MIPOUCXOASIINE HA PA3HBIX CTAIUAX
MHUTO3a. buonornyeckuii CMbICI MUTO34.
[Iporpammupyemasi THOEIb KIETKU —
aroIiTo3.

PackpriBaTh cojiepkaHie TEPMUHOB U
MOHSITUIN: KJIETOUHBINA UK, HHTEpda3a,
peayIUIMKaLNsI, XpOMOCOMa, KapUOTHII,
TraIIONIHBINA, JTUTIIOWIHBIN
XPOMOCOMHBIM HAOOP, XPOMATHUIBL;
MHTO3 €ro cTtaauu: mpodasa, Metadasa,
anadasa, Tenodasa.

OnuceIBaTh )KU3HEHHBIA UKJ KJIETKH;
MEPEYUCIIATh U XapaKTEePU30BaTh
MEePUOAbI KJIETOYHOTO ITUKJIA,
CpPaBHUBATh UX MEXKIY COOOM.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPHI KJIETOK.
CpaBHUBAaTh CTaIUN MUTO3A.
PaznuuaTh Ha MUKpOIpenaparax
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Hemoncmpayuu:

Tabnuywl u cxemol: « KIeTOUHBIN IIHKIDY,
«Pemnmukanus JIHK», «Ctpoenue
XpPOMOCOMBI», «MHUTO3»; MarHUTHas
MOJIeTb-anTuIuKaIus «/[eneHne KIeTKmy;
moens JJHK.

Obopydosanue: CBETOBOU MUKPOCKOII U
MUKpornpemnapat «KaprokrnHe3 B KIeTKax
KOpEIIKa JIyKa.

Jlabopamopnsie u npakmuyuecxkue
pabomot:

JlaGopaTopnas pabota Ne 3.
«Habmronenrne MuTO3a B KJIE€TKax
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHKpOIIpernaparax»

Y PUCYHKaX CTaJUU MUTO3A.
PackpbiBaTh OMOJIOTHYECKUM CMBICTT
MHTO3a

5.2

DopMbl
Pa3sMHOXKEHUS
OpPraHU3MOB

dopMbI pa3MHOKECHHS OPTaHU3MOB:
OecIioyoe U MoJIOBOE.

Buasr 6ecrionoro pa3sMHOKEHHUS:
JIeJICHUE HAJIBOE U MOYKOBAHUE OJTHO-
Y MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHME,
BEreTaTHBHOE Pa3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpTraHU3MOB, €T0 3HAUCHUE
JUISICETICKITU .

[TonoBoe pa3MHOKEHUE, €r0 OTINYHUS
oT OecmoJioro.

Hemoncmpayuu:

PackpbiBath comepikaHie TEPMUHOB
Y TIOHSTHIA: Pa3MHOXEHUE, KJIOH,
MOJIOBBIEC KJIETKU (TaMeThl),
STUTICKJIETKA, CTIEPMATO30U/I, 3UTOTA,
JIeTICHNE HAaIBOE, TOYKOBAHUE,
CropyJIsItius, parMeHTaIus,
BETETAaTUBHOE Pa3MHOXKCHHE,
CEMEHHOE Pa3MHOXEHUE, OMTBUICHHE,
JBOMHOE OTIJIOJIOTBOPEHUE, TIOJIOBBIC
KeJe3bl, CCMCHHUKH, THIHUKH,
OIUIOIOTBOPEHUE (HAPYIKHOE,
BHYTPEHHEE).
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Tabauywl u cxemol: «DopMbl
Pa3MHOXKEHUSI OPTaHU3MOBY, «J[BoiTtHOE
OTIOJJOTBOPEHUE YIIBETKOBBIX
pacTeHuit», «Jlenenue KieTku
OakTepuny, «BeretaTuBHOE
pa3MHOXXEeHUE pacTeHui», « CTpoeHue
MOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0COOCHHOCTH

1 3HAYEHHE OSCII0JI0r0 M MOJI0BOTO
CIIOCO0O0B Pa3MHOKEHHUS.

BriaenaTs BUasl 0ecrosioro
Pa3MHOKEHHUS;, BBISBIISTH B3aUMOCBSI3HU
Mexy hopMaMu U criocodamMu
Pa3MHOXKEHHS, U NX OMOJIOTHIECKUM
3HAYCHHUEM.

Brnaners npuémamu BEreTaTUBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX paCTEeHUMN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJOBBIE KIETKH:
STUIIEKJIETKH, CIIEpMaTO30HU/IbI;
BBISIBJIATH OCOOCHHOCTH

HUXCTPOCHHS

53

Metio3

Meiios. Craguu meiio3sa. [Iporeccsl,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
[ToBeneHne XxpoMOCOM B MEHMO3€.
Kpoccunrosep. buonornueckunii cMbICI
Y 3HAYEHHUE MENo03a.

Hemoncmpayuu:

Tabnuywvl u cxemol: «JleTCHUEKIECTKN,
«Menos».

Obopyodosanue: moaens JTHK;
MarHUTHas MOJIe/Ib-alTIINKAIIAS
«JleneHne KIETKM»

PackpeiBaTh copepkaHUe TEPMHUHOB U
MMOHSTHI: Mei103, KOHBIOTAIlHs
XPOMOCOM, TIEpeKPECT (KPOCCUHTORBED)
XpPOMOCOM, TaMETHI.

XapakTepu3oBaTh MeH03 KaK CrIoco0
KJIETOYHOTO JIEJCHUS; ONMMChIBAaTh MEHO03
110 CTaJWsIM; CPaBHUBATh CTAIUU Melo3a
1 MHUTO3a.

PaznuuaTh Ha pUCYyHKAaX CTaAuu Meilo3a;
pPacKphIBaTh OMOJOTHYECKOE 3HAUYCHHUE
Meio3a
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54

OO0pazoBanue u
Pa3BUTHE MOJOBBIX
KJICTOK.

['ameTorenes — mporecc 00pa3oBaHHUsI
TIOJIOBBIX KJIETOK Y>KHBOTHBIX.
[TosoBBIE JKeJe3bl: CEMEHHUKU H

PackpriBaTh cozepkaHe TEPMUHOB U
MOHSTHN: TaMETOrE€HE3, CIIEPMATOTCHE3,
OOT€HE3, CIIEPMATO30U/I, AKPOCOMa,

OmomoTBOpEHUE suaHuku. O0pa3oBaHUEe U PA3BUTHE STUTIEKJIETKA, TTOJISIPHBIE TEIhIIA.
MOJIOBBIXKJIETOK — raMeT (CepMaTo30ul, | XapakTepru30BaTh 0COOEHHOCTH
SUIIEKJIETKA) — CIIEPMaTOTeHE3 U raMeToreHe3a y )KUBOTHBIX M €T0 CTaJINU;
ooreHe3. OCOOEHHOCTH CTPOCHUS TIOJIOBBIE KJIETKH )KUBOTHBIX M OITUCHIBATH
STUTIEKJIETOK W CTIEPMAaTO30HUI0B. MPOIIECC UX Pa3BUTHSL.
OmnonotBopenwue. [lapreHorenes. CpaBHUBATH ClIEpMaTOTEHE3 M OOTEHE3.
Jlemoncmpayuu: OnuceIBaTh OIUTIOAOTBOPEHHUE,
Tabnuyvt u cxemwl: «[Ipssmoen HenpsMoe | OMOJIOTNYECKOE 3HAUEHUE
pasButHe», «['ameToreHes OTUTOIOTBOPEHUS
Yy MIICKOTIUTAIOIINX U YETIOBEKAY.
Obopydosanue: monenb MeTtadazHon
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapathsl «CriepMaTo30HIbl
MJICKOTTUTAIOIETOY, «SIHIeKIeTKa
MJICKOTTUTAIOIIETOY.
Jlabopamopnvle u npakmuueckue
pabomot:
JlabGoparopnas padota Ne 4. «3yuenue
CTPOEHUS MOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOTIpernapaTax»
5.5 | UnauBHIyambHOE NunuBumyanpHOE pa3BuTHe (OHTOTEHE3). | PackppiBaTh cojaepkaHue TEPMHUHOB
pa3BUTHE DOMOpHOHAIEHOE PA3BUTHE U TIOHSATHN: OHTOTEHE3, YMOPUOTEHE3,
OpTaHU3MOB (amOpuorenHes). tanbsl SMOPHOHAIBHOTO | 3UT0Ta, APoOJIeHHE, 0J1aCTOMEDHI,

pa3sBUTHA Y TIO3BOHOYHBIX ) KUBOTHBIX !

MopyJia, 6iactyna, 6J1acToleNb,
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IpoOJieHHe, TacTPYJISIUs, OPTaHOTEHE3.
[TocTamMOpuoHansHOE pazBuTHE. TUIIBI
MOCTAMOPUOHATBHOTO Pa3BUTHSA:
npsiMoe, He IPSIMOE (JIMYUHOYHOE).
Bnusinne cpeapl Ha pa3BUTHE
OpraHu3MoOB; (aKTOphI, CHIOCOOHBIE
BBI3BIBATH BPOKJICHHBIE YPOICTBA.
Poct u pa3zButue pactenuii. OHTOreHe3
LBETKOBOT'O PACTEHUSI: CTPOECHHUE CEMEHH,
CTaJlH Pa3BUTHUSL.

Hemoncmpayuu:

Tabauyvt u cxemwvl: «OCHOBHbBIE CTaAUU
oHTOTeHE3ay, «IIpsMoe u Henpsimoe
pa3Butue», «J|BOMHOE OIUIOJOTBOPEHUE
YIBETKOBBIX PACTEHUI

racrpyJa, HeUpyja, OpraHoreHes;
3apOBIIIEBbIC TUCTKU: IKTOIEPMA,
Me30/IepMa, SHTOJIEPMa;
MOCTAMOPUOHAIBHOE PA3BUTHE: TPSIMOE
1 HeTIpsiMoe (JIMYMHOYHOE); MeTaMopd o3,
Meracropa, MUKpOCIiopa, IbUIbIIEBOE
3€pHO, CIIEPMUU, 3APOABIIIEBBIN MEIIOK,
JIBOMHOE OTIIOJOTBOPEHHUE.

OnpenensiTe 3Tanbl SMOPUOHATBLHOTO
pPa3BUTHS XOPIOBBIX HA CXEMax U
npenaparax U OMMChIBAaTh MPOIECCHI,
MPOUCXOJIAIINE HA KAXOM dTare.
CpaBHHUBATh NEPUOBI OHTOTECHERA;
psIMOE U HETIPAMOE (JTMYUHOYHOE)
MOCTAMOPHOHAIBLHOE PAa3BUTHE,
3apOJIBITITHN YETIOBEKA U JPYTHUX
XOPJIOBBIX.

OOBSACHITH OMOJTOTUUECKOE 3HAYEHUE
pa3BUTHUA C METaMOP(PO30M;
OTPHUIATETHFHOE BIIUSHHUE aJTKOTOJIS,
HUKOTHHA U APYTHX TEPATOTCHHBIX
(akTOpOB HA pa3BUTHE 3aPObIIIA
YeJoBeKa.

OnuceIBaTh NPOLIECC JBOMHOTO
OTUTOIOTBOPEHUS Y IIBETKOBBIX
pacTeHui

HUtoro vacosB o Teme
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Tema 6. HacjeacTBeHHOCTh M H3MEHYHUBOCTH OpraHumsmoB

6.1 | 'eneTuka — Hayka 1 [Ipenmer u 3a7a4u TEHETUKH. PackpeiBaTh coliep:KaHUE TEPMUHOB U

0 HACJIEJCTBEHHOCTH Ponp niuTonoruu u aMOpHOIOTUI MOHSITUN: T€H, TeHOM, T€HOTHI, PEHOTHII,

U U3MEHYUBOCTHU B CTAHOBJICHUM F'eHEeTHKU. Bkias XPOMOCOMBI, aJlJIeJIbHbIE T€HbI (AJIJIENN),
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B rOMO3UI0Ta, FETEPO3UTOTAa,
pa3BUTHE TEHETUKU. MeTObl TEHETUKN | JOMUHAHTHBIN IpH3HaK (TEH),
(ruOpUI0JIOTUYECKH, peleCCUBHBIN NTPU3HAK (T'€H), YhCTast
[IUTOr€HETUYECKUH, MOJIEKYJISIPHO- JWHUSL, TUOPU]L.
Tr€HETUYECKU). [lepeuuncnsaTh 1 XapaKTEpPU30BaAThH
OCHOBHbBIE€ T€HETUUECKUE TTOHATHSL. METO/Ibl FEHETUKHU: THOPUIOTOTUUECKUH,
['eHeTHyecKkasi CHMBOJIUKA, [UTOT€HETUYECKU I, MOJEKYISIPHO-
UCIIOJb3yeMasi B CXeMaxX CKpEIMBAHUM. | TEHeTHYCCKUI; JOMUHAHTHBIC U
Hemoncmpayuu: PELIECCUBHBIE TPU3HAKU PACTCHUU U
Ilopmpemuwi: I'. Menpnens, T. Mopras, JKMBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHKOB, [Tonp30BaThCS TEHETUYECKOU
H. B. Tumodees-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIUKOU
Obopyoosanue: MOJIENb- alIIINKALIS JUISL 3aMUCU TEHOTUIUYECKUX CXEM
«MOHOTHOpUIHOE CKPEIIUBAHUEY, CKpeIlMBaHUs
repoapuit «I'opox moceBHOI

6.2 | 3akOHOMEPHOCTHU 1 3aKOHOMEPHOCTH HacJe1I0BaHUs PackpriBaTh coqiepkaHue TEPMUHOB

HaCJIEJJOBAHUS MPU3HAKOB, YCTAHOBJICHHBIE U TIOHSITUN: MOHOTUOPHUIHOE

MIPU3HAKOB. I'. MenneneM. MoHorubpuaHoe CKpelrBaHue, (eHOTUITHYECKUE

Monorubpuanoe CKpelMBaHue. 3aKOHeTMHOO0pa3usl IPYIIbI, THOPUIOTOTUYECKUN METOI,

CKpelllUBaHuE ruOpuI0B NEPBOro MokojaeHus. [IpaBuino | 4ucTeie TMHUYN, JTOMUHUPOBAHHUE TCHOB

JOMHHHUPOBAHMA. 3aKkoH pacCIICIlICHUA
IIPU3HAKOB. I'mnore3a 4YUCTOTHI raMeT.
[lomHoen HEmoaHOE JOMHUHHUPOBAHUC.

(moJHOE, HETOHOE), pacIlleIICHHE
B TTOTOMCTBE.
OnuceIBaTH METOHMKY MPOBEICHUS
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Hemoncmpayuu:

Iopmpemuwi: I'. MeHnnens.

Tabauyvt u cxemwvl: «MoHOTUOPUHOE
CKPEIIMBAHUE U €r0 HUTOTCHETUYECKAs
OCHOBa», «3aKOH PAaCIIEIUIEHUS U €TO
LUTOTCHETUYECKAast OCHOBAY», «3aKOH
YUCTOTHI TAMET.

Obopyodosanue:

Moenu-anminKanuu « MoHoruopuHoe
CKpemuBanuey, «Hemomnoe
JOMUHUpOBaHUE», TepOapuit «I'opox
IIOCEBHOMN»

I'. MennenemMonbITOB 110 U3YYEHUIO
HAaCJIEIOBAHUS OJTHOW Mapbl MPU3HAKOB
y TOpOXa IOCEBHOTIO.

PackpriBaTh comepxaHue 3aKOHOB
€AMHO00pa3usi TMOPHUIOB ITEPBOTO
MOKOJIEHUS M 3aKOHA PACIIEIUICHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TAMET.
3anuchiBaTh CXEMbl MOHOTHOPUIHOTO
CKpeIIMBaHus1, 00bSICHATH €T0
LUTOJOTUYECKHUE OCHOBBI U PEIIATH
TEHETUYECKUE 3a7a4u

Ha MOHOTHOPHUIHOE CKpEIIMBAHUE

6.3

Jurubpunnoe
CKpEIIMBaHHUE.
3aKOH HE3aBUCHUMOTO
HacJIeJOBaHHUS
MIPH3HAKOB

JurubpuaHoe ckpemuBaHue. 3aKOH
HE3aBUCHMOTO HACJIEOBAHUS
npu3HakoB. [{lutoreneTnueckue OCHOBBI
JUTUOPUIHOTO CKPEITUBAHMUS.
AHaIM3MpPYIOLIEE CKPEIIMBAHHUE.
Hcnonp3oBaHne aHATU3UPYIOIIETO
CKpEIIMBaHUs JJIsl OIpeIeTICHUS
Tr€HOTHUIIA OCOOHU.

Hemoncmpayuu:

Iopmpemuwi: I'. MeHnens.

Tabnuywl u cxemsi.: «JlurnbpumHoe
ckpeluBaHuey, «l{uronornueckue
OCHOBBI JUTUOPUIHOTO CKPEITUBAHUS.
Obopydosanue: MOJCIb- ANIILTAKAIUS
«JluruOpuHOE CKPEIIMBAHKE)

PackpeiBaTh conepxaHue TEPMUHOB U
MIOHATHUIN: TUTUOPUIHOE CKpPEIINBAHHE,
AHATM3UPYIOLIEE CKPEIIUBAHNUE.
OrmmceiBaTh onbITH I'. Menaens

10 U3YYEHUIO HACIIENOBAHUS IBYX AP
IIPU3HAKOB Y TOPOXA ITOCEBHOTO.
PackpriBaTh conepkanue 3aKoHa
HE3aBUCHUMOI0 HACIIEJOBAHUS TTPU3HAKOB.
[IpuMeHsAT, MaTEMATUUYECKHUIM pacyeT
C MOMOIIBIO METO/1A TIEPEMHOKEHUS
BEPOSITHOCTEW M 3aIIUCh C TOMOIIBIO
(hEHOTUITUYECKUX PATUKATIOB
pacIuieIIeHUs PU3HAKOB Y MIOTOMKOB
10 ()EHOTHUITY U TEHOTHITY.
3anuchIBaTh CXEMbI JUTHOPHUIHOTO
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CKpeIMBaHusl, OOBIACHITH €ro
LHUATOJIOTUYECKUE OCHOBBI U PEIIAThH
Tr€HEeTUYECKHUE 3a7a4M Ha TUTUOPUIHOE
CKpEIIMBAHUE

6.4

CremieHsoe
HacCJIeIOBaHUE
MIPH3HAKOB

CuenieHHoe HaclIeJOBaHHUE MPU3HAKOB.
Pabota T. MopraHna 1o cuemjieHHOMY
HaclieI0BaHUIO TeHoB. HapymeHue
CLEIUICHUS T€HOB B PE3YJIbTATE
KPOCCUHTOBEpa. XPOMOCOMHAS TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapThl.
Hemoncmpayuu:

Topmpemuwi: T. Mopras.

Tabnuywl u cxemol: «Metio3»,
«I'eHeTnYeCcKne KapThl PACTEHUH,
JKUBOTHBIX M YEJIOBEKaY,
«B3anMo1eiCTBHE AJUICITBHBIX T€HOBY.
Obopydosanue: MUKpoIpenapar
«JIpo3odunay (Hopma, MyTauu Gopmbl
KPBIJIbEB U OKPACKH Teja), MUKPOCKOII,
Mozaenb-anmiaukanus «llepexpécr
XPOMOCOM.

Jlabopamopnsie u npakmuyuecxkue
pabomot:

JlabGoparopnas pabota Ne 5. «3yuenue
pPE3yIAbTaTOB MOHOTUOPHUIHOTO

1 TUTHOPHIHOTO CKPEIIMBAHUS

PackpsiBaTh conepx’aHne TEPMUHOB U
MOHSATHN: CIEIJIEHHOE HACIECOBAHNE
IIPU3HAKOB, PEKOMOMHAIUS T€HOB,
TEHETUYECKHUE KAPTHI XPOMOCOM,
MOPraHujaa.

Ha3piBaTh OCHOBHBIE TTOJIOKEHUSA
XPOMOCOMHOW TEOPHUU
HacaeacTBeHHocTu T. Moprana;
pacKphIBaTh COJIEpKaHUE padOThI

T. MopraHa 1o cuenjieHHOMy
HACJIEIOBAHUIO T€HOB U MTPUYHHBI
HApYLICHUS CUETUIEHUS MEXTY T€HAMMU.
3anuchIBaTh CXEMbI CKPEIIUBAHUSA

IIPU CLEIJIECHHOM HACJIEI0BAHUH,
OOBSCHSITh MPUUMHBI PEKOMOUHAIIUN
T€HOB, ONPEIEIIATh YUCIIO TPYIII
CLEIICHNs TEHOB; PEIIaTh TEHETUYECKHE
3a/1a4M Ha CLEIUICHHOE HACJIEIOBAHUE
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y Ip030(hUIIbI HA TOTOBBIX

MHKpPOITpENapaTax»

6.5 | I'eneruka momna. I'enernka nona. XpoMOCOMHOE PackpeiBaTh conepxkaHne TEPMUHOB U
HacnenoBanue omnpeAeeHne nojia. AyToCOMBI U MIOHATHI: XpPOMOCOMHBIM HAOOD,
MIPU3HAKOB, MTOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIE U | AyTOCOMBI, OJIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C IOJIOM reTepOraMeTHbIE OPTaHU3MBI. rOMOTaMETHBIN MOJI, T€TEPOraMeTHBIN

HacnenoBaHnne npu3HAKoOB, CHETUIEHHBIX | MOJI, CHEIJIEHHOE C MOJIOM HACIEIOBAHUE
C TOJIOM. MPU3HAKOB.
Hemoncmpayuu: OOBACHITH HUTOJIOTUYECKUE OCHOBBI
Tlopmpemuwi: I'. Menpnens, T. Mopras, XPOMOCOMHOTO MEXaHU3Ma ONPEACTICHUS
H.. BaBuios. [10JIa Y pa3IUYHBIX OPTaHU3MOB.
Tabnuyst u cxemwl: «I'eHETHKA MO, CpaBHHBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEOBAHUS, HACJIEIOBAHUS PU3HAKOB, CLIETIIIEHHBIX
CLEIUIEHHOTO ¢ IToiIoM», «Kapuotumsl Y HE CUEIUICHHBIX CIIOJIOM. Pemars
YEJIOBEKA U KUBOTHBIX) T€HETUYECKUE 3aJa4M HA HACTICIOBAHUE
CUEIUICHHBIX C MTOJIOM MPU3HAKOB

6.6 | I3MeHYUBOCTb. N3menunBoCTh. BHabl N3MEHYMBOCTH: PackpeiBaTh conepxanue TEPMUHOB U
HenacnencteenHas HEHACJIEACTBEHHAS U HACIICICTBEHHAS. MOHATUN: U3MEHYNUBOCTb,

U3MEHYHUBOCTD Poib cpenbl B HEHACIIEACTBEHHON HACJIEICTBEHHAs U3MEHYNBOCTD,

M3MEHYUBOCTU. XapaKTEPUCTUKA
MoAN(DUKAITMOHHON U3MEHUYHUBOCTH.
BapuanuoHHbIi psia 1 BapyualiOHHAas
KpuBas. Hopma peakuuu npusHaka.
KonnuecTBEeHHBIE U KAYECTBEHHBIE
IIPU3HAKU U UX HOPMa PEAKLIHH.
CaoiicTBaMOIUPUKAITTOHHOM
M3MEHYHUBOCTH.

HEHACJIe/ICTBEHHAs U3MEHUYUBOCTD,
MoaU(UKAIMOHHAS] U3BMEHYUBOCTb,
BAapUALIMOHHBIN psij, BApHaHTAa,
BapUaIllMOHHAs KpUBasi, IPU3HAK,
HOpMa peakiny, KOJIMYECTBEHHbIE U
KaueCTBEHHbIC MPU3HAKHU.
KnaccudunmpoBats BUIbI
M3MEHYUBOCTU U BBISBISTH UX
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Hemoncmpayuu:

Tabauyvt u cxemsvi: «Bums
M3MEHUYHMBOCTHY, «MoaudukarmonHas
W3MEHYHMBOCTDHY.

Jlabopamopnsie u npakmuuecxkue
pabomot:

JlabGoparopnas padota Ne 6. «3yuenue
MOIU(PUKAITMOHHON U3MEHUYHBOCTH,
MIOCTPOEHHE BapUAITMOHHOTO psifia U
BAPUALIMOHHOUN KPUBOII»

OMOJIOTMYECKHE OCOOCHHOCTH.
[TepeuncisaTh cBOMCTBA
MOJIU(PUKAITMOHHON N3MEHUYMBOCTH U
OOBSICHATH €€ 3HAUCHHUE JJISI OPTaHU3MOB.
Pa3znuuaTh KonmdecTBEeHHBIE U
Ka4eCTBEHHBIC MPU3HAKU,; CTPOUTH
BApUALIMOHHBIN PsiJl, BAPUALIUOHHYIO
KPUBYIO, BBIUUCIATH CPEHEE 3HAUCHUE
MpH3HaKa

6.7

HacnencrBennas
NU3MEHYUBOCTH

HacneacTBeHHast, WM TeHOTUIINYECKAS
n3MeHYuBOCTh. KoMOuHaTuBHAs
M3MEHUYUBOCTh. Mel03 1 OI0BOM
MPOIECC — OCHOBA KOMOMHATHUBHOU
M3MEHUYMBOCTH. MyTallMOHHAs
W3MEHYUBOCTb.

Knaccudukanus Mytanuii: reHHbIE,
XPOMOCOMHBIE€, TEHOMHBIE.

YacToTa 1 MpUYUHBI My TN,
MyTtarenubie (hakTOpBhl.

3aKOH rOMOJIOTMYECKUX PSIJIOB

B HACJIEICTBEHHOW U3MEHUYNBOCTH

H. 1. BaBunosa. Buesnepnas
HACJIEICTBEHHOCTh U U3MEHUYHUBOCTb.
Hemoncmpayuu:

Topmpemuwi: I'. ne ®pu3, H. . Bapuios.
Tabauyst u cxemor: «MyTarmoHHas

PackpeiBaTh copepkaHHe TEPMUHOB U
TIOHATUH: HaCJIEACTBEHHAS
W3MEHYNBOCTh, KOMOMHATHUBHAS
W3MEHYUBOCTb, MyTallHOHHAS
W3MEHYUBOCTb, MYTaHT, MyTallUU:
T€HHBIC, XPOMOCOMHBIE, TCHOMHBIE;
MOJIUTUTOUANS, aHEYTUIOU IS, MyTareHbl.
XapakTepu3oBaTh HACIEACTBEHHYIO
M3MEHYUBOCTD; (OPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHUX PSJIOB

B HACJICJICTBEHHOM N3MEHUYHBOCTH

H. 1. BaBuiioBa u 00BACHSITE €T0
3HAYCHHUE IS OMOJIOTUH U CEICKIIUH.
KnaccudunmpoBats MyTaluu: reHHEBIE,
XPOMOCOMHBIE, TEeHOMHBIE ¥ IPUBOIUTH
MIPUMEPHI MyTaLIHM.

OOBACHATh MPUIUHBI BOSHUKHOBEHUS
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U3MEHUYHUBOCTEY.
Obopydosanue: MUKPOCKOTI,
Mukpornpemnapar «/[po3oduna» (Hopma,
MyTaru GOPMBI KPBLUTEEB M OKpacKa
TeJa); KOMHATHBIE PACTEHHUSI C TIECTPOit
OKpAaCKOM JINCTHEB.

Jlabopamopnsie u npakmuyeckue
pabomot:

JlaGopaTopnas pabota Ne 7. « AHanm3
MyTaIil y 1po30(uiIbl Ha TOTOBBIX
MUKpOTIpernapaTax»

MyTaIui, posib (HaKTOPOB-MyTareHOB.
CpaBHHUBATh BUABI MYTAallMi; BBIABISATH
MIPUYUHBI HACIECTBEHHOU
W3MEHYMBOCTH, UCTOYHUKHU MYTareHOB
B OKpYy»arolieil cpejie (KOCBEHHO).
XapaKTepu30BaTh BHEAIEPHYIO
HACJICJICTBEHHOCTh ¥ U3MEHUMBOCTD

6.8

['ereTnka yenoBeka

['enernka yenoeka. Kapuorun
yeJIoBeKa.

OCHOBHBIC METOJIbI TCHETHKH YEJIOBEKA:
IeHeaJIOTUYECKUM, OJTM3HEIIOBEIN,
IMTOrCHETHYECKUN, OMOXMMHYCSCKHH,
MOJIEKYISIPHO-TE€HETUYECKUA.
CoBpeMeHHOE OlpeIeIeHHe TEHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHHUE,
T€HOTUITUPOBAHHE, B TOM YHCIIE

¢ nomoipro I1IP-ananu3za.
HacnencrBennnie 3a00JIeBaHHS
yeJI0BeKa: TeHHbIe 001e3HU, 00JIEe3HU

C HaCJIEJICTBCHHOM
MIPEIPaACIION0KEHHOCTHIO, XPOMOCOMHBIE
0one3uu. ComaTuyecKue u
reHepaTUBHBIC MyTallUH.

PackpsiBaTh copepkaHue TEPMUHOB U
MOHSATUN: KapUOTHII YeJIOBEKa,
UTOT€HETUYECKUN METO/,
reHeaJIornueCKuil METO/1, POJIOCIOBHBIE,
OJIM3HELIOBBIA METO/I, HACTIEICTBCHHBIE
0oJne3Hu: (MOHOTEHHBIE,

C HACJIEICTBEHHOMN
MPEAPACTIONI0KEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-T€HETUYECKOE
KOHCYJbTUPOBAHHE.

[lepeuncnsaiTb 0COOEHHOCTH U3YUEHHUS
T€HETUKU YeJIOBEKa; MPUBOJAUTH
MpUMeEphI HACIEACTBEHHBIX 0OJIe3HEN
YeJIOBEKA, XapaKTepU30BaTh METOJIbI UX
npopUIAKTUKHA; 000OCHOBBIBATH 3HAUCHUE
MEJIUKO-T€HETUYECKOTO
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CtBo0BBIE KJIETKH. [[pUHITUIIBI
3I0pPOBOT0 00pa3a KM3HH, TUATHOCTUKH,
MPOMMITAKTHKH | JICUCHUS TeHETUUECKUX
Oosie3He. MeauKo-TeHeTUIECKOe
KOHCYJIbTUPOBAaHHE. JHAUYCHHE
MEIHUITMHCKON TeHETUKHU

B MPEAOTBPAIEHUH U JICUCHUN
TeHETUYCCKUX 3a00IeBaHUI YSIOBEKA.
Hemoncmpayuu:

Tabnuywl u cxemol: «HacimenoBanue
pesyc-(akropay, «I'eHeTrKa rpyIi
KPOBWY.

Jlabopamopnsle u npakmuueckue
pabomot:

[IpakTuueckast padborta No 2.
«CocTraBeHHe 1 aHAIU3 POJOCIOBHBIX
YeJI0BEKa»

KOHCYJIbTUPOBAHMUSL.
BrIsSIBASITE U CpaBHUBATh MEXIY COOOI
JIOMUHAHTHBIEC U PELIECCUBHBIE TPU3HAKHU
YEJI0BEKA.

CocTaBiaTh U AaHATU3UPOBATH
POIOCIOBHBIE YEJIOBEKA

HUtoro vacosB o Teme

8

Tema 7. CeJsiekuust OpraHu3MoB, OCHOBBI

OHMOTEXHOJIOTMH

7.1

Cenekups Kak HayKa
U IIPOLECC

1

Cenexkuusi Kak HayKa U Ipouecc.
3apoXkKICHUE CEIEKIUU U IOMECTUKAIHS.
Yuenue H. Y. BaBuiiosa o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIX pacTCHUH.

LleHTpbl TPOUCXOKIEHHUS TOMAITHUX
KUBOTHBIX.

Coprt, nopoaa, mraMm.

PackpriBath comepkaHue TEPMUHOB
Y TOHATHI: CEJIEKIUs, COPT, MOPO/a,
IITaMM, JIOMECTUKAIIHS, WA
OJIOMAITHUBAHUE, IIEHTPHI
MHOT000pa3usi U MPOUCXOXKICHHS
KyJIbTYPHBIX PacTECHUU U
YKUBOTHBIX, THOPHUAA3AITHS,
UCKYCCTBEHHBIN 0TOOP.
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Hemoncmpayuu:

Iopmpemuwi: H. 1. BaBuios.
Tabauyvt u cxemwl: xapta «lleHTpHI
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYpPHBIXpacTeHUu», «[lopoasl
JIOMAIIIHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHUIN».
Obopydosanue: MyJISIKU TIIOJ0B U
KOPHEIUIOA0B TUKUX (hopM u
KYJIbTYPHBIX COPTOB PaCTEHUN;
repoapuit «CenbCKOX03sIICTBEHHbBIC
pacTeHus»

Ha3piBaTh U cpaBHUBATH OCHOBHBIE
ATaIbl pa3BUTHUS CEJICKIUU.

N3narare yuenue H. 1. BaBunosa

O LIEHTPaX MPOUCXOXKICHUS KyJIbTYPHBIX
pacTeHU; pa3nuvaTh EHTPHI HA KapTe
MUpA, CBSI3bIBATH UX MECTOIMOJIOKEHUE

C oyaraMyd BO3HUKHOBEHUSIIPEBHEHUIITUX
[ABIIA3AIAHN.

CpaBHHBATh cOpTa KyJbTYPHBIX
pacTeHui, MOPOAbl JOMAIIHUX
KUBOTHBIX U UX JUKUXIIPEIKOB.
OueHuBaTh poJib CEIEKINU

B 00€CIeUeHUH MPOOBOIHLCTBEHHOM
0€30MacHOCTH YeJI0OBEYECTBA

7.2

Metons!
JOCTUKECHUS
CEJIEKIIMU PACTCHUN
Y JKMBOTHBIX

CoBpEMEHHBIE METOABI CEIICKIIHH.
MaccoBblii 1 UHAUBUAYaJIbHBI OTOOPHI
B CEJICKIIMUPACTCHUN U KUBOTHBIX.
O1neHka 3KcTephepa.
BiM3KOpOICTBEHHOE CKPENIMBAHUE —
uHOpuauHT. Yucras nunHus.
CkpenimBaHie YUCTHIX JTUHUH.
['eTeposuc, wiu rubpuaHas cuia.
HeponcTBenHoe ckpemuBanue —
ayTOpunauur. OtnanéHuas
rubpuuzanus u e€ ycrexu.

N cKyCcCTBEHHBIN MyTareHe3 v NOJIy4YeHue
MOJUILIONIOB. [JOCTHIKEHUS CEIIeKIINU

PackpriBaTh conep:kaHne TEPMUHOB U
MOHSTHI: HCKYCCTBEHHBIN 0TOOD,
MacCCOBBIN O0TOOP, HHIUBHU Y ATHHBIN
oT0O0p, KCTEPHEP, OJIU3KOPOACTBEHHOE
CKpeIIMBaHUe, YUCTasl JINHUSA, TETEPO3NUC,
HEPOJCTBEHHOE CKpEIlUBaHUE,
UCKYCCTBEHHBIN MyTareHes,
noymrionipl. CpaBHUBATH (HOPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOTO U
WHIUBUYTEHOTO), BUIBI
ruopuau3anum (0JIM3KOPOJICTBEHHON 1
OTJAJIE€HHOM), CHOCOOBI MOTYYEHUS
TOJIUTIIIONTOB.
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pacTeHUM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. Muuypus,

I'. 1. Kapnieuenko, M. ®@. 11BaHOB.
Tabnauyst u cxemvi: «OTHaNECHHAS
rubpuauzanusy, «Padbotsl akageMuka
M. ®©. BaHnoBay», «llomunmonausy.
Obopydosanue: MyJISKU TIOJ0B U
KOPHETJI00B JUKUX (HOPM U
KYJbTYPHBIX COPTOB PACTEHUH.
Jlabopamopnsie u npakmuyeckue
pabomot:

Okckypeust «OCHOBHBIE METOJIBI U
JIOCTI)KEHUS CEJICKIINU PACTCHHUHN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIINIO,
IUIEMEHHYIO depMmy,
COPTOUCIIBITATENIbHBINA YU4aCTOK

WY TETUTHIHOE XO03SHCTBO)

[IpuBOANTH TPUMEPHI TOCTHKEHUM
CEJIEKIIUY PACTEHUN U )KUBOTHBIX

7.3

brnorexHomorng
KaK OTpacib
MIPOU3BOJICTBA

buotexHonorus Kak oTpacib
MPOU3BOJICTBA. | €HHAs1 MHKEHEPUS.
Otanbl co3aanus pekomounanton JJHK
Y TPaHCTEHHBIX opraHu3moB. Kierounas
uHx)eHepus. KieTouHbie KyJIbTypHI.
MUuKpOKIIOHATEHOEPA3MHOXKEHUE
pacrenuid. KitonnpoBaHue
BBICOKOIPOAYKTUBHBIX

PackpriBaTh cojepkaHie TEPMUHOB U
MOHSATUN: OMOTEXHOJIOTUSI, KIIETOYHAs
WHXXEHEPUsl, TeHHas MHKEHEPHs,
KJIOHUPOBAHHE, TPAHCTCHHBIE
opranusmel, MO (renernuecku
MOAU(DUIIIPOBAHHBIE OPTAaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacib MPOU3BOJICTBA, OCHOBHbBIE
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CEJIbCKOXO3IMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKUE U ITUUECKUE TTPOOIIEMBI.
I'MO — reneTuuecku
MOJIU(PUIIMPOBAHHBIC OPTaHNU3MBI.
Hemoncmpayuu:

Tabnuywl u cxemol: «OOBEKTHI
omoTexHONIOTHNY, «KIIeTOUHEIS
KYJIbTYPBI U KIIOHUPOBAHHEY,
«KOHCTpyHpOBaHUE U TIEPEHOC TEHOB,
XPOMOCOM)

TOCTHXKEHUS OMOTEXHOJIOTUH B 001acTh
MIPOMBITIIIJIEHHOCTH, CEJTbCKOT0 X035HUCTBA

U MEIUIIUHBI.
[lepeuncnsate U xapakTepu3oBaTh
OCHOBHBIEMETObI U JOCTHKECHUS
OMOWHKEHEPUH.

OO0cCyXaTh YKOJIOTUYECKUE U
ATUYECKUE aCMEKThl HEKOTOPBIX
UCCJIEIOBAaHUI B 00J1aCTH
OMOTEXHOJIOTHUH (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OIJIOJIOTBOPEHUSI,
HaIPaBJIEHHOT'O W3MEHEHUsI FTEHOMa U
CO3/IaHUSI TPAHCTE€HHBIX OPraHU3MOB)

HToro yacos 1o teme 3
PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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11 KIJACC

No
/o

HaumenoBanue
pa3ziesioB U TeM
y4eOHOr0 npeaMeTa

KonnuectBo
qacoB

[IporpammHoOe conepxxanue

OCHOBHBIC BUJIBI JACATEIHHOCTH
oOyyarommxcst

Tema 1. DBOJIOIIMOHHAA OMOJIOTHSA

1.1

DBOJIIONUSI U METOIBI
€€ U3y4eHus

1

[Ipennockuiku BOSHUKHOBEHUS
ABOJIFOLIUOHHON TEOPUU. DBOITIOIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
Bnusnue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUU U JPYTUXHAYK.
CBuzeTensCTBa 3BOTIOLUN.
[TaneonTosIOrHMUECKUE:
MOCJIEA0BATEILHOCTD MOSIBIICHUS BUJIOB
B MaJICOHTOJIOTMYECKOM JIETOIUCH,
nepexoiHbie POPMBL.
buoreorpaduueckue: cxoJICTBO U
paznuuue GayH udaop MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTUUECKHUE: CXOICTBA
U pa3nnyus SMOPUOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEILHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIE, AaHAJTIOTUYHBIE,
PyAMUMEHTApPHbIE OPTaHbl, aTAaBU3MBI.
MonekynasipHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpriBaTh copepkaHue TEPMUHOB U
MOHSATUI: BOJIIOIUS, IEPEXOTHBIC
(bopMbl, PUIOTEHETUYECKUE PSAJIBI,
BU/JIBI-9H/IEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIIIEBOTO CXOJICTBA,
OMOreHeTHYECKUI 3aKO0H,
TOMOJIOTUYHbBIE U aHAJTIOTUYHBIC
OpraHbl, pyAUMEHTAPHbIE OpPTaHbI,
aTaBU3MBI.

[lepeuncnsiTb OCHOBHBIE ATalbl Pa3BUTHUS
ABOJIIOLIMOHHON TEOPUHU.
XapakTepu3oBaTh CBUIETEIHCTBA
ABOJIIOLMH: TTAJIEOHTOJIOTHYECKHE,
ouoreorpaduyueckue,
AMOPHUOJIOTHYECKHE, CPABHUTEIBHO-
aHATOMUYECKUE, MOJICKYJISIPHO-
OMOXUMHUYECKHUE.

[IpuBOIUTH IPUMEPHI TEPEXOAHBIX
dbopm opranu3MoB, (PUIOTEHETUYECKUX
PAIOB.

[IpuBoaUTH (HOPMYITUPOBKU 3aKOHOB
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MeTa00IMYECKUX MyTell y BCEX JKUBBIX
OpTraHU3MOB.

Hemoncmpayuu:

Topmpemuwi: K. JIlunuei, XK. b. Jlamapk,
Y. apsun, B. O. KoBanesckuii,

K. M. bap, 3. I'ekkenp, ®. Mromnep.
Tabnuywl u cxemol: «PazBuTue
OpPraHUYECKOTO MHUpa Ha 3eMJie»,
penbedHbIe TAOIHITHI «3apOIBIIITH
MMO3BOHOYHBIX )KHBOTHBIX),
«APXEONTEPUKCY.

Obopyodosanue: buoreorpaduueckas
KapTa MHUpa; KOJIEKIus «DPopMbl
COXPAHHOCTH HMCKOMAE€MBIX )KUBOTHBIX U
pacTeHMUI»; BIIAKHBIC TIpernapaThl
«Pa3BuTne HacekoMoroy», «Pa3Burtue
JISATYIIKW

OHMOTreHEeTUUECKOTr0 U 3apOAbIIICBOIO
CX0ACTBAa

1.2

Hcropus paszsutus
MpEeICTABICHU I
00 3BOJIOIINU

OBomtonmonHas teopust Y. JlapBuna.
[Ipennockuiku BOSHUKHOBEHUS
IapBUHMU3MA. [[BIKYIIHE CHUITBI
ABOJIIONMH BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOXKEHUE

MIpU OTPAHUYEHHOCTH PECYPCOB,
HEOIpPEACIIEHHAA U3MEHYNBOCTb,
O0opb0a 3a CyllecTBOBaHHUE,
€CTECTBEHHBII 0TOOD).
CunTeTHn4ecKasi TEOpHUst SBOJIIOIUU

PackpsiBaTh conepxaHue TEPMUHOB U
MOHATHUI: CUCTEMAaTUKA, €CTECTBEHHBIN
U MUCKYCCTBEHHBII 0TOOp.
XapakTepu3oBaTb OCHOBHBIE
ABOJIFOLIMOHHBIE UAEU, KOHLIENIIUU U
T€OpPUH; CPABHUBATH B3TJIAIbIHA BUJ U
sposmonuio K. JIunnes, JK.b. Jlamapka,
Y. JlapBuHna.

OuenuBarth Bk JIMHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHATH MPUHIIUIIBI
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(CTD) u e€ 0OCHOBHBICTIOIOKECHHUS.
Hemoncmpayuu:

Topmpemuwi: K. JIlunuei, X. b. Jlamapk,
Y. [dapBuH.

Tabnauyvt u cxemol: «llomynsauumny,
«Kapra-cxema MapuipyTa myTenIeCTBHs
Y. lapBunay, «opmbl 00pHOBI

3a cyllecTBoBaHue», «EcTeCTBEHHbBIN
otbop», « MHOr0OOpa3ue COpToB
pactenuit», «MHoroobpasue nopoa
KUBOTHBIX)

OMHApPHOI HOMEHKJIATYPHI.
XapakTepru3oBaTh COACPKAHUE U
3HAYEHHE IBOITIOIMOHHON KOHLIETIUN
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbBIE U
COLMAIBHO-YKOHOMUYECKHUE
MPEINOCHIIKM BOSHUKHOBEHUS
ABOJIIOLIMOHHON Teopun Y. JlapBuHa.
PackpriBath conepxanme 3BOTIOIMOHHON
teopun. /lapBuHa; cpaBHUBATH
HEONPEAEIIEHHYIO U ONPEACIEHHYIO
M3MEHUYUBOCTh, ECTECTBEHHBIN U
HCKYCCTBEHHBINU 0TOOP, (POpMBbI 6OPHOBI
3a CyLECTBOBAaHUE.

OnuceIBaTh NOJIOKEHUSI CHHTETUYECKON
teopuu »Bomtonnn (CTI) u oOBACHIATH
e€ 3HaueHUe ISIONOJIOTUU

1.3

Bun: xpurepun u
CTPYKTYypa.
[Tonmynsauus kak Kaxk
3JIeMEHTapHast
eUMHNIA BUIA

Muxkpossoironus. [Tonmynsanus kax
€IMHUIABUA U BOJIFOLIHH.
Hemoncmpauuu:

Tabauywl u cxemol: «Ilonmynsauuny,
«MyTalunoHHass U3MEHUYUBOCTDHY.
Obopydosanue: MUKPOCKOTI,
Mukpornpemnapar «Jpozoduna» (Hopma,
MyTaluu (POPMBIKPBUIBLEB U OKPACKH
Tena), MoJienb-anmiukanus «llepekpéct
XPOMOCOMY.

PackpriBaTh cojiep:kaHre TEPMUHOB U
MOHSITUIA: MUKPO3BOJIIOIHUS, BUI,
KpUTEpPUHU BUA, apeall, MOMyIsaIus,
reHoOoHJ], MyTalluyi, KOMOWHAIIUU
T'€HOB.

XapaxkTepu3oBaTh BUJl KAK OCHOBHYIO
CUCTEMATHUYECKYIO €AUHUILY U
LETOCTHYIO0 OMOJIOTUYECKYIO CUCTEMY.
Breinensats kputrepun Bujia
(Mopdonoruyeckuit, GU3NOTOTHIECCKHM,
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Jlabopamopnuie u npakmuuecxkue
padomot:

Jlaboparopnas padota Ne 1. «CpaBHeHue
BHUJIOB 110 MOP(}OJIOTUUECKOMY
KPUTEPUIO

OMOXMMHYECKHU, TCHETUUECKUM,
AKOJIOTHUYECKU, Teorpaduueckuit) u
MPUMEHSITh KPUTECPUU JIJISI ONTUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYJISILHNIO KaK
CTPYKTYPHYIOCIMHUILY BUIA U
SBOJIIOIUM.

OnuchIBaTh NOMYJISIAIO 10 OCHOBHBIM
MOKa3aTeysiM: COCTaB, CTPYKTypa

1.4 | JIBmKyIme CHIbI JIBrokymue cuibl (dakTopbl)sBodtonn | PackpeiBath cofepkaHue TEPMUHOB U
(371eMeHTapHbIC BHUJIOB B NpuUpoje. MyTallMOHHBIHI MOHSATUNA: KOMOMHATUBHAS
(baKkTOpbI) IBOIOLIUU MpoIlecC U KOMOMHATUBHAS M3MEHYUBOCTh, MyTallUH, MyTAllUOHHBIN
M3MEHYUBOCTD. [lomyna1OHHBIE BOJIHBL | MPOLIECC, MOMYISIIUOHHBIEC BOJHBI,
u apeiid reno. N3onsiius u Murpanus. | apeid reHoB, U30SALUS, MUTPALIIH.
Hemoncmpayuu: XapakTepu3oBaTh AJIEMEHTAPHBIE
Tabauywl u cxemvl: «/IBUXKyIIME CUITBI (aKTOpPBI IBOJIIOLIUU: MYTALIMOHHBIN
HBOJIOLINI npoiiecc, KOMOMHATUBHAS
W3MEHYUBOCTb, TOMYJISIITUOHHBIE BOJIHBI,
npeiid reHoB, W30JIALMS, MUTPALIHS.
VYcranaBauBaTh NPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHHU3MOM U Pe3yJIbTaTOM JeHCTBUS
JBIKYIIUX CUJT (3JIEMEHTaPHBIX
(haKTOPOB) ABOJIOIUHU
1.5 | EcrecTBeHHBIN OTOOD EcrecTBennsbIit 0TOOp — Hampapisatomuid | PackpeiBaTe coaepkaHue TEPMUHOB U

u ero (popmbl

(hakTOp IBOIIOLIHH.
®opMBbI €CTECTBEHHOTO 0TOOPA.

TIOHSTUI: €CTECTBEHHBINH 0TOOpP, OOpKOa
3a CyIIeCTBOBAHHUE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «EcTecTBeHHBIN
otbop», «boprba 3a cyiiecTBOBaHME

OnuceiBaTh MEXaHU3M JACHUCTBUSA
€CTECTBEHHOTO 0TOOpA.
XapakTepuzoBaTh (POPMBI €CTECTBEHHOTO
otOopa (IBIXKYLIUN, CTAOMIU3UPYIOLIUHI,
TU3PYNTHBHBIN) M CPABHUBATH UX MEXKIY
co0oil.

XapakTtepuzoBaTh 00pb0Oy

3a CyIlECTBOBAaHUE U CPABHUBATH €€
BUJIBI (MEXBUIOBAs, BHYTPUBUIOBAS,
O0opb0a ¢ HeOIaronpUsITHEIMU
(hakTOpamMu BHEIIHEH Cpeibl)

1.6

Pesynbrarsl
ABOJTFOITUU:
MPUCIIOCOOJIEHHOCTh
OpraHU3MOB U
BH1000pa30BaHUE

[Ipucnoco61eHHOCTh OPraHu3MOB
KakK pe3yJsibTaT 3BoJitoIuu. [Ipumepnl
MPUCIIOCOOJICHUH Y OPraHU3MOB.
Apomopd 036l 1 UANOAAATITAITHH.
Buau BugoobpazoBanue.

Kpurepun Buga. OcHoBHBIE POPMBI
BH1000pa3oBaHms: Teorpaduyeckoe,
AKOJIOTUYECKOE.

Hemoncmpauuu:

Tabauywl u cxemol:
«IIpucnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHUE»,
«IKOJIOTUYECKOE BU000PA30BaAHUEY.
Obopyodosanue:

koJutekius «IIpumepsl 3aUTHBIX
MPUCTIOCOOJIEHUH Y )KMBOTHBIX),

PackpeiBaTh cojiepkaHue TEPMUHOB U
MOHSTUH: TPUCTIOCOOJIEHHOCTD,
MOKPOBUTEIILCTBEHHAS U
npeocTeperamIias OKpacka,
MacKHUpPOBKa, BUI000pa30BaHHUE.
OnuchIBaTh MEXaHU3M BO3HUKHOBEHHUS
MPUCIIOCOOJICHUI Y OpTraHU3MOB.
BrIsSIBASATE 110 U300paKEHUSIM, Ha JKUBBIX
1 (PUKCUPOBAHHBIX IMpenapaTax mpUMepsl
MPUCIIOCOOJICHHOCTH PACTEHUI U
KUBOTHBIX K YCIOBUSMCPEIbI

oOuTaHusl, 10Ka3bIBATh OTHOCUTEIBHYIO
L[EJ€CO00Pa3HOCTh MPUCIIOCOOIEHUN.
XapaxkTepusoBaTh CIIOCOObI U
MEXaHHU3MbI BU000pa30BaHUS;
OMUCHIBATh U CPABHUBATH OCHOBHbIEC
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KOJUICKITUSI HACEKOMBIX C Pa3INYHBIMU
TUTIAMU OKPACKU; Ha0OP MIIOJOBU
CEMSH.

Jlabopamopnuvle u npaxmuueckue
padomot:

JlabopaTtopnas pabora Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpPTaHW3Ma U €€
OTHOCHUTEIHFHOTO XapaKTepar»

(hOpPMBI SKOJIOTUUECKOTO U
reorpaduuecKOroBU1000pa30BaHMs

1.7 | HampaBnenus u myTu
MaKpO3BOJIIOLUH

Makpo3BoIrOIU.

DopMbl HBOTIOLNH: (PUIETUYECKAS,
JMBEPreHTHAs, KOHBEPreHTHasI,
napasuienbHasi. HeoOpatumoctsb
spomonuu. [Ipoucxoxnenue

OT HeCHEeIUaTU3UPOBAHHBIX
MPEKOB.

[Iporpeccupytoias crenuain3aims.
ApnantuBHas paauanus.
Hemoncmpauuu:

Topmpemuwi: A. H. CeBeploB.
Tabauyvt u cxemol: KApoMopho3bD»,
«anoananranumy, «O0mas
JiereHepanus.

Obopyodosanue: moneib « OCHOBHBIE
HaIpPaBJICHUS 3BOJIIOIUNY; O0BEMHAS
Mozenb «CTpoeHue TOJI0BHOTO MO3ra
MTO3BOHOYHBIX)

PackpriBaTh copepkaHue TEPMUHOB U
MOHSTUIA: MAaKPOIBOJIIOIMS, (PUIIOTEHE3,
OMOJIOTUYECKHI TIPOTpecC U perpecc,
apomop$03, UaHOaIaNTaIMs, 00ITIas
JiereHepanus, aJarnTuBHas paguaius.
XapakTepusoBaTh (HOPMBbI IBOJIIOLIUH.
BrisiBasite apomopdo3sl u
WIMO0ANANTAIMA YPACTCHUN U
KUBOTHBIX.

CpaBHUBATH OMOJIOTMYECKHUI TIPOTpece
u Ouosioruyeckuit perpecc, apomopdos,
UIM0aJanTallio U O0IIYIO
JiereHepaIuio.

BrIsSIBASITE B3aUMOCBSI3U MEXKIY MyTIMU
Y HaINpaBJICHUSIMUA 3BOJIIOIIUU

Yy PaCTE€HUN U KUBOTHBIX

HUtoro vacosB o Teme
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Tema 2. Bo3HUKHOBeHME U Pa3BUTHUC ) KU3HHU HA 3emuie

2.1

Hcrtopus xu3Hu

Ha 3eMJI€ U METOJIbI
€€ U3y4eHUs.
I'unore3nl
MIPOUCXOXKICHUS
’KU3HHU Ha 3emiie

2

JloHay4HBbIE NPEICTaBICHUS

0 3apOXKJIeHUU KU3HU. HayuHbie
TUNOTE3bl BOSHUKHOBEHMS KU3HU

Ha 3emJie: aOMOTreHe3 UIMaHCIIEPMUS.
XHUMHUYECKas BOJIIOLIMA.
AOWOTEHHBIN CMHTE3 OPTraHUYECKUX
BENIECTB U3HECOPTaHUYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPKICHUE
XUMHYECKOU SBOJIIOLIMH.

HaganpHbIC STanbl OMOIOTHYECKOU
sposmtonuu. ['unoresa PHK- mupa.
dopmupoBaHUuE MEMOPAHHBIX CTPYKTYP
1 BO3HUKHOBEHHE MPOTOKJIECTKH.
ITepBbie KIIETKH U UX SBOIIOIHS.
DOopMUPOBAHNE OCHOBHBIX I'PYIII
YKUBBIX OPTraHU3MOB.
Hemoncmpauuu:

Tlopmpemuwi:

@. Penu, JI. ITactep, C. Muuiep,

A. W. Omapumn, I'. FOpu.

Tabnuywl u cxemvi: «BO3HUKHOBEHHUE
CoJHEUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MUPAY,
«PacturenpHas kieTka», « KuBoTHas
KieTka», «lIpokapuoruueckas
KJIETKa»

PackppiBaTh coqiepkaHue TEPMUHOB U
TIOHATHI: KpeallmoHNu3M, a0HOTreHe3,
BHUTAJIU3M, ITAHCTIEPMHUSI, OUOII033,
KoarepBaThl, MPOOUOHTHI, CHMOUOTEHE3.
XapakTepu3oBaTh METOJIbI U3YUYEHUS
HCTOPUYECKOTO MPOIILIOTO 3eMJIH.
[lepedncisaTb OCHOBHBIE dTAIIBI
XUMHYECKON HOMOJIOTHYECKOM
ABOJIIOIUH.

N3narate coaepkaHue TUIIOTE3 U TEOPHUH
BO3HUKHOBEHUS KU3HU Ha 3emiie
(KpearmoHn3Ma, CaMOIIPOM3BOJIBLHOTO
3apOXkKJaeHUs (CIIOHTAaHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcniepuMenTsl C. Muiiepa
u I['. FOpu no noay4eHuto opraHu4ecKux
BEIIIECTB M3 HEOPTAaHMYECKUX MyTEM
aOMOTEeHHOT0 CHHTE3a
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2.2

OCHOBHBIE ATaIlbl
SBOJTIOIUH
OPTaHUYECKOTO MHUpa
Ha 3emiie, pa3BUTHE
JKU3HHU TI0 3paM U
nepruoiam

Pa3Butue xxu3Hu Ha 3eMiie IO 3paM U
nepuonam. Karapxeil. Apxenckas

1 IpoTepo30rcKas 3psl. [1aneosoiickas
apa u e€ Mepuoabl: KEeMOPUNCKUM,
OpPIOBUKCKHUH, CUITypUHUCKHUH,
JIE€BOHCKUH, KAMEHHOYT OJIbHBIN,
MIEPMCKHIA.

Me3o030iickast 3pa ¥ €€ NepUobI:
TPUACOBBIH, IOPCKUI, METOBOM.
KaliHo3oiickas 3pa u €€ mepuoibl:
MMaJ€OTreHOBLINM, HEOICHOBBIM,
AHTPOITOr€HOBBIM.

XapaKTepUCTHUKA KIIUMAaTa U
re0JIOTHYECKUX Mpo1eccoB. OCHOBHBIE
ATaIbl 3BOJIFOLIUYU PACTUTEIIBHOTO U
KUBOTHOTO MHpa. ApomMopdh 03I

y pacTeHuil v )kuBOTHBIX. [losiBIIeHuME,
paclUBET U BEIMUPAHUE FPYIIN KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabnauyvt u cxemwi: «Pa3Burtue
OpraHUYeCKOTO MUPaAY,
T€OXPOHOJIOTHYECKAs TAOIHIIA;
KoJuieKIus «DopMbl COXpaHHOCTH
MCKOMAEMBbIX KUBOTHBIX U PACTCHUIN.
Jlabopamophuie u npakmuueckue
padomot:

PackpriBaTh cosiep:kaHrE€ TEPMUHOB U
MOHATHUI: 30H, 3pa, NEPUO],
apomMopdh03bl, HANOATATITAIUH.

3HaTh MOCIIEI0BATEIBHOCTh S0HOB:
KaTapxeu, apxeu, IpoTepo30u,
(dhanepo3oii; 3p: apxelckas,
MPOTEPO30UCKAS, TATIEO30MCKAS,

ME3030MCKasl, KAMHO30MCKAST;, IEPUOJIOB:

KEMOPHUUCKH, OpIOBUKCKHH,
CWJIYPUMCKUN, TEBOHCKUN,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIMN, FOPCKHUM, MEJIOBOMU,
MaJICOT€HOBBIM U HEOT'CHOBBIM,
AHTPONOT€HOBBIMN.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUPA

10 ApaM U MEPUOJIAM T'€OJTOTHYECKOU
WCTOPUU; ITAIbl PA3BUTUS
PACTUTENBHOI'O U JKUBOTHOTI'O MHUpA.
Brinenuts rinaBHbie apoMop(o3b
pacTEHUH U )KUBOTHBIX.

CpaBHUBATH MEXIY COOOM
MPEACTABUTENIEN CUCTEMATUYECKUX
TPYII OPraHU3MOB, BBISBJISATH YEPThI
YCIOKHEHUS U IPUCIIOCOOJIEHHOCTH
K YCJIOBUSM KU3ZHU
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[Ipaktuueckas padora Ne 1. «M3yuenue
HCKOITa€MbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIUSIX.

DKCKypcus « DBOJIOLHUA OPraHUYECKOTro
Mupa Ha 3emiie» (B eCTeCTBEHHO-
Hay4YHBIN WIIMKpaeBeIYECKU My3ei)

2.3 | CoBpeMeHHas Cucrema opraHM4eCcKOTro MUpa Kak PackpeiBaTh copepkaHne TEPMHUHOB U
cucrema oTpakeHue 3BoMoNUN. OCHOBHBIE MOHSITUM: CUCTEMATHKA, UCKYCCTBEHHAS U
OPTaHUYECKOTO MHUPa CUCTEMATUYECKUE TPYIIBI OPTaHU3MOB. | €CTECTBEHHAs Kilaccu(PUKauus, OMHapHast

Jemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabnauywt u cxemolr. «CoBpeMeHHast UEPAPXUYHOCTH.
CHCTEMa OPTaHUYECKOT0 MHUPAY XapaxkTepuzoBaTh COBPEMEHHYIO
CUCTEMY OpPraHMYECKOro Mupa
2.4 | DBomOLHs YeIOBEKA DBOJIIOIHS YEJIOBEKA. AHTPOIOJIOT U PackpriBaTh conepkaHre TEPMUHOB U

(aaTpOTIOTEHE3)

Kak Hayka. Passutue npencraBieHun
O MPOUCXOXKICHUU YeI0BEKa. MeTOoAbI
n3ydeHus antpornoreHesa. Cxoncrsa u
pa3nu4usl 4eIOBEKA U )KUBOTHBIX.

CucreMaTnuecKkoe MoJIOKESHHUE YeIOBEKa.

Hemoncmpauuu:

Topmpemuwi: Y. JlapBuH.
Tabnuywvl u cxemvi: «CpaBHEHUE
AHATOMHYECKHUX YEPT CTPOECHMUS
YeJI0BeKa U 4eJIOBEKOOOPa3HBIX
00€3bsH.

Obopydosanue: CIeNKA UIU
M300paKeHUsI KAMEHHBIX OpYIUid

MMOHATHUI: aHTPOIIOJIOTHSI, AHTPOIIOTEHE3,
yenoBek pazymMHubiii(Homo sapiens),
MPAMOXOK/ICHUE, BTOPAsl CUTHAJIbHAS
cucTema.

[lepeuncnsaTe 3aaa4u aHTPOTIOJIOTHH,
ATaNbICTAHOBIICHUS U PA3BUTHUSA
MPEJICTABICHUI O IPOUCXOXKICHUN
YEJI0BEKa.

N3naraTte OCHOBHBIE MMOJIOKEHUS
teopuu Y. JlapBuHa, KpUTUUECKU
OIICHUBATh HEHAYYHYIOUH(POPMAIUIO
O MPOUCXOXKJICHUU YEIIOBEKA.

3HaTh CUCTEMATUYECKOE MTOJ0KEHUE
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MEePBOOBITHOTO YEIOBEKA: KAMHHU-
qomepsl, pyouia, ckpedia

Brusa Homo sapiens, mepedncisiTe ero
MOp(}oJI0ro-aHaATOMUYECKHUE MPU3HAKA
Pa3HOro YpOBHS (THI, KJIACC, OTPSIA

U 1ap.).

YcTaHaBIMBaTh Y€PTHI CXOACTBA U
pa3TUYNIYeIOBEeKa U KUBOTHBIX.
OOBSICHATH U OIICHUBAThH 3HAYCHUE
HAyYHBIX 3HAHUHN O IPOUCXOXKICHUN
YeJIoBeKa JIJIsl TOHMMaHUSI MeCTa U POJIn
4eJioBeKa B TMPUPOJIC

2.5

JIBHKyILIME CUIIBI

(akTophI)
aHTPOTIOTeHEe3a

JIBukyuue cuibl (PakTops)
anTporniorene3a. Hacinencreennas
M3MEHYUBOCTh U €CTECTBEHHBIN OTOOD.
OO6uiecTBeHHBIN 00pa3 KU3HU,
M3TOTOBJIEHUE OPYIU Tpya,
MBIIUICHUE, PEYb.

Hemoncmpauuu:

Tabauyol u cxemor: «CpaBHEHUE
AHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA
1 4EJIOBEKOOOPA3HbIX 00€3bIHY,
«OCHOBHBIE MECTA MAJIEOHTOIOTUYECKUX
Hax0JI0K IPEIKOBCOBPEMEHHOTO
YEJIOBEKAY.

OO0opynoBaHue: MYJISKA
«IIponcxoxaeHue yemoBeka
(ma7IeOHTONIOTUYECKUE HAXOJIKH )»

PackpriBaTh copep:kaHne TEPMUHOB U
MOHATHUM: ()aKTOPHI AaHTPOTIOTEHE3A,
IPYIIOBOE COTPYAHUYECTBO, PEUb,
opyauiiHas NeAaTeIbHOCTbD,
OIUMOPPHU3M.

XapakTepu3oBaTh ABUKYIIUE CUIIbI
(bakTOpHI) aHTpPOTIOTEHE3A!
OMOJIOTMYECKHE U COLIMAIIbHBIE,
CpaBHUBATh UX MEXIYy COOOMU
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2.6

OCHOBHEIE CTaIUN
3BOJIFOLIMH YEJIOBEKA

OCHOBHBIE CTaJIMU U BETBU 3BOJIIOIUU
YEJIOBEKA: aBCTPAIIONUTEKH, UeIoBeK
yMelblid, YenoBeK MpAMOXO AN,
YenoBek HeaHAEPTAIBCKUN, YemoBek
pa3yMHBI COBPEMEHHOTO THIIA.
Haxonku nckomnaemMpIx OCTaHKOB,
BpeMsl CYILIECTBOBAHUS, 00JIACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, o0pa3 )KU3HHU, OPYIUsl.
Hemoncmpayuu:

Tabnauyvt u cxemvi: «OCHOBHBIE MECTA
MAJICOHTOJIOTUYECKUX HAXOJA0K ITPEIKOB
COBPEMEHHOT'O YEIIOBEKA,
«JlpeBHemmue noan», «JIpeBHue
moan», «IlepBbie COBpEMEHHBIE JTIOAN.
OO0opynoBaHKe: MYJISKH
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTaJlblia, KPOMAHBbOHIIA); CICTKH
WJIU U300paKeHUs KAMEHHBIX OpyIui
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qommnepsl, pyoua, ckpebdiia

PackpeiBaTh copep:kaHie TEPMHHOB H
MTOHSATHI: aBCTPAJIOIUTEK, YSTOBEK
YMEJBIN, YEIOBEK MPSIMOXO TSN,
HeaHJiepTajell, KpOMaHbOHEII,
HEOJIUTHYCCKAS PEBOJIFOIINS,
MEePBOOBITHOE UCKYCCTBO.
XapakTepru3oBaTh U CPAaBHUBATH MEXKITY
000l OCHOBHBIC CTAAUN dBOIIOIHHI
YeJIOBEKA: XPOHOJIOTHYSCKUI BO3PACT,
apeaj pacrpoCTpaHEeHUs, 00BEM
TOJIOBHOT'O MO3ra, 00pa3 »KHU3HHU H

opyaus Tpyaa

2.7

YenoBeueckne pacel
Y TIPUPOJHbBIE
aJlanTaly 4€JI0BEeKa

UYenoseueckue pacbl. OCHOBHBIE
OOJIbIIIME pachl: €BPONECOUHAS
(eBpa3uiickas), HErpoO-aBCTPATIOHIHASL
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3maTcko-aMepUKaHCKas).

PackpriBaTh coepkaHle TEPMHUHOB
Y IIOHATHUM: PaChl, pPACOT€HE3, COLUAII-
JApBUHU3M, PACU3M, METHUCALIHS.
XapakTepu3oBaTh U CPAaBHUBATH
MPEICTaBUTEICHUEIIOBEUYECKUX Pac,
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YepThl mpucnocoOIeHHOCTH
MPEACTABUTENIEN YEIIOBEUECKUXPAC

K YCIJIOBUSIM CYIIECTBOBaHMS. EQUHCTBO
yenoBeueckux pac. Kpuruka
COLIMAJIBLHOTO JIAPBUHU3MA U PACU3Ma.
Hemoncmpauuu:

Tabnuywr u cxemvi: «YemoBedeckue
pace»

PACKPBIBATh MIPUYMHBI 1 MEXAHU3MBI
pacoreHesa, MePEeUnCIIsITh U TPUBOIUTH
MIPUMEPHI MPHUCITOCOOIECHHOCTH YeI0BeKa
K YCJIOBUSIM CPEJbI, IPUMEPDI
MPUCTIOCOONTETLHOTO3HAYCHUSI PACOBBIX
MPU3HAKOB.

Jloxa3eiBaTh equHCTBO Buaa Homo
sapiens, HAyYHYI0 HECOCTOSITEIbHOCTh
PACOBBIX TEOPUU, UACH COLMAIIBHOTO
JTApBUHHU3MA U pacHU3Ma

HUtoro vacosB o Teme

9

Tema 3. Opranusmbl U OKpPY:KaOUIas cpe

A

3.1 | Dkosorusa kKak Hayka 1 DKOJOTHS Kak HayKa. 3aJaunu pa3feinbl | PackpbeiBaTh conep:kaHUEe TEPMUHOB U
JKOJIOTHH. MOHSATUM: YKOJIOTHUSI, TIOJIEBBIE
MeToapl 3K0JIOTHYECKUX UCCIIETOBAHUM. | HAOIIOACHUS, SKCIICPUMEHTHI,
DKOJOTHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPYKAIOILIEN CPebl,
COBPEMEHHOI'0 YEJIOBEKA. MO/JIEIIUPOBAHUE, IKOJIOTHUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpempwi: A. I'ymO0nbIT, IlepeuncnsaTe 3a1a4u 3KOJIOTHH, €€
K. @. Pynse, O. I'ekkens. pas3zesbl UCBSI3U C APYTUMU HAYKAMHU.
Tabauyvr u cxemwi: kapra «IIpuponssie | Xapakrepu3oBaTh METOIBI
30HBI 3EeMJI» AKOJIOTUYECKUX UCCIIEIOBAHUM

3.2 | Cpenpl oOuTaHus u 1 Cpenpl oOuTaHust OpraHu3MoB: BojHas, | PackpbeiBaTh comepikaHre TEPMUHOB

AKOJIOTUIECKUE
bakTopbI

Ha3eMHO-BO3/1ylIIHAS, [IOYBEHHAS,
BHYTpHU-OpTraHU3MEHHasl.
DkoJyioruyeckue PakTopsl.

Knaccudukanus 3K010rudecKux

Y TIOHSATHI: cpeJia 0OMTaHMUS,
AKOJOTHYECKUE (HDaKTOPHI,
OMOJIOTUYECKUI ONITUMYM,
OTrpaHUYMBAIOIIUNA (JIMMUTUPYIOLIUIN )
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(hakTopoB: abnoTudyeckue, OMOTHIECKHUE
1 aHTPOIIOTE€HHBIE.

JleficTBHE 9KOJIOTHYECKHUX (DAKTOPOB

Ha OpraHU3MBl.

Hemoncmpayuu:

Tabnuywvl u cxemor: «CpenploONTaHUS
OpTraHU3MOB)»

haxrop.

XapakTepu3oBaTh YCIOBUS Cpe/l
oOUTaHUSI OPTaHU3MOB;
KJIacCU(UILIMPOBATH U XapaKTepU30BaTh
AKOJIOTHYECKUE (DAKTOPHI: A0MOTUYECKHUE,
OMOTHYECKHUE U aHTPOIIOTEHHBIE.
OnuchiBaTh ACHUCTBHUE IKOJIOTUYECKUX
(hakTOpOBHA OPTaHU3MBI.
XapaxkTepuzoBaTh 0COOEHHOCTH
CTPOCHHUS U KUZHEACATEIbHOCTU
pacTEeHU U JKUBOTHBIXPA3HBIX CPe/T
oOutaHus

3.3

AOuoTnueckue
bakTopbI

AOuoruueckue (HaKTophl: CBET,
TeMreparypa, BIaKHOCTb.
®doronepuoausm.Ilpucnocobdienus
OpraHU3MOB K JIEUCTBUI0O a0MOTUYECKUX
(daxkTopoB. bHOIOrHYECKUEPUTMBI.
Hemoncmpauuu:

Tabnauyvt u cxemol: «OOTONEPUOTUIMY.
Jlabopamopnsle u npakmuyeckue
padomot:

JlaGopaTopnas pa6ota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH
pacTeHU U3 pa3HBIXMECT OOUTAHUS.
JlaGopaTtopnas padota Ne 4. «Bnusiaue
CBETA HA POCT U Pa3BUTHE YEPEHKOB
KOJIeyca»

PackpbiBath cojiep:kaHne TEPMUHOB U
MOHATUN: abMoTHYEeCKUE (PaKTOPHI,
(dhoTtorneproan3m, OMOJIOTHUUECKUE
PUTMBI.

AHanu3upoBaTh JICUCTBUE CBETA,
TEMITepaTyphl, BIAXHOCTH HA OPTaHU3MBI
U TIPUBOJUTH TIPUMEPHI
MIPUCIIOCOOJIEHHOCTH OPTaHU3MOB.
[IpoBoauTH OHMOTOTHYECKHUE HAOTIOACHNUS
1 0OPMIIATH Pe3yJbTaThl POBEIEHHBIX
HaOII0/ICeHU M
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3.4 | buotnueckue buotnueckue paktopsl. Busl PackpsiBaTh cosiep:kaHuE TEPMUHOB
bakTopbI OMOTHYECKUX B3aUMOJICUCTBUIA: U MIOHATHUI:0M0THYECKUE PAKTOPHI,
KOHKYPEHIUS, XUIIIHUYECTBO, CAMOMO3 U | XUILIHUYECTBO, [IAPA3UTU3M,
ero (opmel. [1apasutusm, koonepanusi, | KOHKYpPEHIUS, MyTyalu3M, CAMOUO3,
MyTyaJIu3M, KOMMEHCAIN3M KOMMEHCAJIM3M, HaXJIEOHUYECTBO,
(KBapTHPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanu3M, HeUTpanusm. HEUTpaIu3m.
3HaueHHe OMOTHYECKHUX XapakTepu3oBaTb OMOTUYECKHE
B3aUMO/ICUCTBUH ISl CYIIE€CTBOBAHUS (bakTOpbl ¥ BUABIB3aUMOOTHOIIEHUN
OpPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX. | MEXK1y OpraHU3MaMHU; MPUBOIUTh
Hemoncmpauuu: MpUMEPbI B3aUMHOMN
Tabauywl u cxemvol. «llumesbie nenm» MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHUBATH MEXIy COOOI BUJIBI
OMOTHYECKUXB3aUMOJIEUCTBUI
OpraHU3MOB
3.5 | Dkonoruveckue DKOJOTHYECKUE XapaKTEPUCTUKHU PackpsiBaTh coaepkaHue TEPMUHOB U
XapaKTepUCTUKU nonyJsiuu. OCHOBHBIETIOKA3aTEIN MOHSTUN: OIS, YUCICHHOCTD,

BH A4 U IIOITYJIALIMK

MOMYJISIIUU: YUCIEHHOCTbD, INIOTHOCTb,
POX1a€MOCTh, CMEPTHOCTh, TPUPOCT,
Murpanud. JJuHaMuka 4icIeHHOCTH
MOMYJISIUU U €€ Peryisius.
Hemoncmpayuu:

Tabauywst u cxemol: «llomynsuumny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MOMYJISIITUU UHPY30pUU-TY PENBKI.
Jlabopamopnule u npakmuuecxkue
padomot:

IJIOTHOCTh, POK/1a€MOCTh, CMEPTHOCTb,
MPUPOCT, MUTPALIUS], TMHAMUKA
YUCJIEHHOCTH TMOMYJISIUU.
XapakTepuzoBaTh OCHOBHBIE [TOKa3aTeNn
1 SKOJIOTUUECKYIO CTPYKTYPY
MOMYJISIIIUU; OMUCHIBATH MEXaHU3MBI
PEryJISiU YUCICHHOCTH MOMYJISIUN
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IIpakTuueckas padora Ne 2. «IToacuér
ITIOTHOCTH MOMYJISIIUA Pa3HbIX BUIOB
pacTeHUI»

HUtoro vacosB o Teme

5

Tema 4. Coo0111ecTBa M IKOJOTrHYEeCKHE CHCTEMBbI

4.1 | CooOmiecTBa 1 Co00111eCTBO OPraHu3MOB — OUOIIEHO3. PackpriBaTh copepkaHue TEPMUHOB U
OpraHu3MOB CrtpykTyphl OMOLIEHO3a: BUI0Bas, MOHSATUIN: OUOIIEHO3, IKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpodUuUuecKas OMOTeOlIeHO03, BUAbI-TOMUHAHTBHI,
(mumieBast). Buabl-noMUHAHTHI. JKOJIOTUYECKas HUIIA.
CBs3u B OHOIIEHO3E. XapakTtepu3zoBaTb OUOIIEHO3
Jemoncmpavyuu: (coo0111ecTBO), €ro BUAOBYIO,
Tabauywl u cxemol: «IIumeBple nenmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bBHOIIEHO3: COCTaB U CTPYKTYpay. CTPYKTYPHI.
Obopydosanue: MOJIETb-aNTLTAKAIUS OOBSACHITH POJIb KOMIIOHEHTOB
«Tunuynbie OMOIIEHO3bI»; TepOapuit OMoIIeHO3a B MOJIJIEPKAHUU €TO0
«PacTuTenbHble COOOIIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
KOJUIEKIMs «bUOIIEHO3» HA ONPEIEIEHHOW TEPPUTOPUM.
OOBSACHITH OMOJIOTUYECKUM CMBICIT
SPYCHOCTHU WUJIMCTOBOM MO3auKH.
CpaBHUBATH KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, POCTPAHCTBEHHYIO U
TPOPUYECKYIO CTPYKTYPBI, CBSI3U MEXKIY
OpraHu3MaMu
4.2 | DxocucTeMsl U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh copep:kaHne TEPMUHOB U

3aKOHOMEPHOCTH HUX
CYIIECTBOBAHUS

IToHaTHE 00 PKOCHUCTEME U
OHOreOIlEHO3E.
DYHKITMOHATbHBIE KOMITOHEHTHI

MMOHSATHI: DKOCHUCTEMA, OMOIeOI€HO3,
MIPOTYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI,
TpoUUeCcKre YPOBHH, MHUIIIECBAST

67



AKOCHUCTEMBI: MPOAYIIEHThI, KOHCYMEHTHI,
PEIYyLECHTHI.

KpyroBopot BelecTB v MOTOK SHEPTUU
B OKOCHUCTEME.

Tpoduueckue (nuieBsie) ypoOBHU
KOoCUCTeMBI. [IuleBbie e U CETH.
OCHOBHBIE MMOKA3aTENIN SKOCUCTEMBI:
Oouomacca, mpoayKIus. IKOJIOTUYECKUE
MUPaAMUJIBL: TPOAYKIUU, YUCIEHHOCTH,
o6uomaccel. CBOMCTBA SKOCUCTEM:
YCTONYUBOCTb, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpauuu:

Topmpemuwi: A. JIx. Tencnu,

B. H. Cyxkaués.

Tabauywvt u cxemol.: «Ilpuponnsie
coobmiecTBay, «llemn nuTanms,
«DKoJIoruyecKas mupaMmuaar»

IENb U CETh, YKOJIOTUIECKHE
nUpamMuIbl, OnomMacca, mpoyKIHs,
CYKLECCHSI.

XapakTepu30BaTh CBOMCTBA IKOCHCTEMBI
(e€ crmocoOHOCTD K IITUTEIIBHOMY
CaMOIIOA/IEP’KaHUI0, OTHOCUTEIHHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0OXOJIMMOCTh MOTOKA SHEPTHUN).
CpaBHUBaTh MACTOUIIHBIC U JCTPUTHBIE
MUITIEBBIC e, TPOPUIECKHUE YPOBHU
HKOCHCTEMBI.

Paznmnuate mupamMuasl POy KINH,
MUPaMUIbl YUCICHHOCTH U TTUPAMUIBI
OroMacchl.

CocTaBisTh 1EMU U CETH TMTUTAHUS.
[TepeuyncisaTe CBOMCTBA SKOCUCTEM:
YCTOWYNUBOCTD, CAMOPETYJISIIHS,
pa3BuTHe (CyKileccus).

OnuchIBaTH MEXaHU3M TOCPIKAHUS
paBHOBECHS B SKOCHCTEMAX.
XapakTepru3oBaTh CyKIIECCUHU, BBISIBIISATh
MPUYUHBI U O0IME 3aKOHOMEPHOCTH
CMEHBI 9KOCHUCTEM

4.3

[Ipuponuslie
3KOCUCTEMBI

[TIpupoaHbIEe SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€EP.
DKOCUCTEMA XBOMHOIO WU
IIMPOKOJIMCTBEHHOIO JIeca.

PackpriBaTh conep:kanrne TEpPMUHOB U
MOHSTHN: BOJAHBIE YKOCUCTEMBI,
OMOTeoI1IeH03bI, (PUTOIIAHKTOH,
300IUIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuywvl u cxemol. « IKOCUCTEMA
IIAPOKOJIMCTBEHHOIO JIECAY,
«IKocHucTEeMa XBOMHOTO JIecay,
«buoneHos3 BogoEmay.

Obopyodosanue: repbapuu U KOJUIEKIIUU
pacTEHUH U )KUBOTHBIX,
MPUHAJICKAITUX K pA3HBIM
AKOJIOTUYECKUM TPYIIIaM OJHOTO BUIA

[TpuBOAUTH IPUMEPHI TPHUPOTHBIX
3KOCHUCTEM CBOEU MECTHOCTH.
CpaBHMBATh Ha3€MHBIC 1 BOJIHBIC
AKOCHUCTEMBI; OPTaHU3MbI, 00pa3yroIIue
pa3Hbie TpodUUeCKue ypOBHU

4.4 | AHTpOIIOreHHBIE AHTPOTIOTEHHBIE IKOCUCTEMBI. PackpriBaTh conepxaHue TEPMUHOB U
AKOCHUCTEMBI ATPO3IKOCUCTEMBL. MOHSATUN: aHTPOIMOTEHHAsl IKOCUCTEMA,
Ypb6oskocucreMsl. buonoruueckoe u arposKocucTema, ypoosKkocucTema,
X035MCTBEHHOE 3HAUCHUE O6uopazHooOpasue.
arpo’KOCHUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpO3KOCUCTEMBI U
buopaznooOpasue kak daxkTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTOMUMBOCTH dKocHcTeM. COXpaHEHUE | CYHMIECTBOBAHHUSL.
OMOJIOrMYECKOTr0 pa3HOOOpa3us [IpuBOIUTH IPUMEPHI AHTPOTIOTEHHBIX
Ha 3emie. AKOCHUCTEM CBOEH MECTHOCTH, OTIUCHIBATH
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauyvt u cxemvi: «ATPOLIEHO3Y. CpaBHUBATH COCTAB U CTPYKTYPY
Obopyodosanue: xomexkuus «BpeIuTeny | mpupogHbIX SKOCUCTEM U
BAKHEUIINX CENbCKOX035MCTBEHHBIX arpo’KOCHUCTEM, arPOIKOCUCTEM U
KYJIbTYp» ypOo3KOCUCTEM
4.5 | buocdepa — VYuenne B. U. Bepuanackoro o 6mocdepe. | PackpriBaTh comepxanre TEPMUHOB U
rio0anbHast I'panuubl, cocTaB U CTPyKTypa noHATUM: Ouocdepa, KuBOe BELIECTBO,

IKOCUCTEMA 3EMITU

ouocdepsl. )KuBoe BEIIeCTBO U €ro
¢byukiuu. OcobeHHocTu 6nochepnl Kak

JTUHAMAYECKOE PABHOBECHE.
OuenuBath Bknaa B. 1. Bepuaackoro
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rJ100aJIbHON YKOCUCTEMBI.
Jlunamuueckoe paBHOBeCHE U 0OOpaTHast
CBsI3b B Onocdepe.

Hemoncmpauuu:

Iopmpemuwi: B. . Bepuaackuii.
Tabauyvt u cxemwvr: «O0MIAs CTPYKTYpa
ouocdepn», «PactpocTpaHeHue XU3HU
B Ouocdepe», «O30HOBBIN SKpaH
ouocdepni»

B CO3/IaHuE yueHus o ouocdepe.
XapakTepusoBaTh cOCTaB Ouochepsl,
(yHKIIUU KUBOTO BelllecTBa OMochepsl
U OIpeeIsITh (Ha KapTe) 00J1acTH ero
HanWOOJIBIIIETO PACTIPOCTPAHCHHUS.
[IpuBOANTH MPUMEPHI IPOSBICHUS
(GyHKIUH *KUBOTO BelllecTBa 6nocdepsl,
OMOTEeOXUMHUYECKOU EATETLHOCTH
YeJI0BeKa.

[Tepeuuncnsate ocobeHHocTH Ouochepsl
KaK T7100aIbHOM 9KOCHCTEMBI 3eMITH

4.6 | 3akoHOMEpHOCTH KpyroBopoTh! BemiecTB u PackppiBath copepxanne TEPMUHOB U
CYIIIECTBOBAHUS OMOTeOXUMHUYECKHE ITUKITBI 3JIEMEHTOB MOHSATHUH: TIEJIOCTHOCTH OUOChepsI,
ouochepsl (yraepona, a3ora). KPYrOBOPOT BEIIIECTB,

3oHanbHOCTH OUochepsl. OCHOBHBIE OMOTreOXUMUYECKUE ITUKITBI

OMOMBI CYIIIU. AJIEMEHTOB, 30HAJTLHOCTh OMOChepHI,

Jlemoncmpayuu: OMOMBI.

Tabauywl u cxemor: «Kpyrosopor OnuceIBaTh KPyrOBOPOT BEIIECTB,

yriepoza B ouochepe», «Kpyrosopot OMOTeOXMMHUUYECKHE ITUKITBI a30Ta U

a30Ta B MPUPOJIEH yriiepoja B onocdepe.
OOBSICHATH MPUINHY 30HATLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepHU30BaTh OCHOBHEIE OMOMBI
Cylu 3eMiu

4.7 | YemoBeuecTBO YenoseuecTBO B Onochepe 3emiu. PackpsiBaTh conepxaHne TEPMUHOB U

B Ouocdepe 3emiu

AHTPOITOT¢HHBIC U3MEHCHHS
B Ouocdepe. ['modanpHbBIE

MOHATUI: AHTPOTIOTE€HHBIE U3MEHEHNS,
AKOJIOTUYECKUN KPU3HUC, TTI00aTbHBIE
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AKOJIOTUYECKUE TPOOTIEMBI.
Hemoncmpayuu:

Tabnauywvt u cxemol.: «[IpumepHbie
AHTPOIIOTE€HHBIE BO3/ICHCTBHS

Ha MpUpoay», « BaxxHelmme nCTOUHUKH
3arpsI3HEHUS BO3/1yXa U TPYHTOBBIX
BOI», «llouBa — BakHemas
cocTaBistonias ouocheps», « DaKTOpbI
naerpaganuy nouysy, «l lapHUKOBBIN

ah ey, «DPakTophl paIuOAKTUBHOTO
3arpsisHeHust ouocdepsi»; KpacHas
kaura PO, nzo0paxxeHust oxpaHseMbIX
BHUJIOB PACTCHUM U )KUBOTHBIX

poOJIEMBL.

XapakTtepuzoBaTh OMOCPEPHYIO POIh
YeJI0BeKa.

[IpuBOIUTH TPUMEPHI AHTPOIIOT€HHBIX
M3MEHEHUM B Onocdepe.

OneHUBaTh MOCTEACTBUS 3arpsI3HEHUS
BO3yIITHOM, BOOHOW CPEbI, U3MEHCHUS
KJIUMaTa, COKpaIeHus
OmopazHoOOpa3us.

DopMynUpOBaTh COOCTBEHHYIO MO3UIUIO
110 OTHOILICHHIO K TJ100AJIbHBIM U
pPEruOHaNTBHBIM YKOJIOTUUECKUM
npobJsieMam, apryMEeHTUPOBATH CBOIO
TOYKY 3pEHUS.

Ha3piBaTh NpUYMHBI TOSBICHUS
MPUPOJOOXPAHHOMN ITUKH,

pacKpbIBaTh 3HaUEHHE Mporpecca

JUTSI IPEOI0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocyuiecTBOBaHUE
OPUPOJIBI U
YeJI0BEYECTBA

CocyiiecTBOBaHHE NPUPOBI U
yenmoBeyecTBa. CoxpaHeHHe
OmopazHoOOpa3rs Kak OCHOBA
ycToitunBoctu 6uocdepsl. OcHOBa
PaIMOHAIBHOTO YIIPABICHUS
MPUPOTHBIMH PECYPCAMH U UX
UCIONIb30BaHue. J[ocTrmkeHus OnoIoTHH
U OXpaHa MPUPOIBI.

PackpsIBaTh conepxaHne TEPMUHOB U
MOHATHUM: PALMOHAIBHOE
MPUPOIONIOIB30BAHHUE, YCTOMYNUBOE
pPa3BUTHUE, KOIBOIIOLIUSL.
XapakTepu30oBaTh pallMOHAIBHOE
HCIOJIb30BaHUE TPUPOIHBIX PECYPCOB;
OCHOBHBI€ MMOJIOKECHUSI KOHUEIIUN
YCTOWYHUBOTO Pa3BUTHS
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Hemoncmpayuu:
Tabauywt u cxemol: «buocdepa u
YEJIOBEK»

HToro yacos 1o teme 9
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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