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MNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mnporpaMmbl MO OHOJIOTUHM TEOPETHUYECKYI0 OCHOBY JIf
OTIpEICNICHHs] TMOJAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«buonorus» cocraBwim: KoHuentyanbHble nonoxenus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  IIeJIei, CoaepKaHusl, pe3ylabTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX MENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpazoBanusi B Poccuiickoit ®enepanuu, a Takxke MOJOKEHUS O
cnenuduke OMoIOruy, €€ 3HaUeHNUU B MMO3HAHUH KUBOM MPUPOJIBI U 0OeCTIeUeHUH
CYLLIECTBOBAHMSI uYeioBeUeCKOro oOuiectBa. COrIacHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpe/IeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T NpeACTaBlICHHE O IeisIX, 00 oOuiei
CTpaTerud OOyYeHHs, BOCIHTAaHUS W Pa3BUTHA OOYYAIOIIUXCS CpPEIACTBAMHU
yueOHoro mnpeamera «buonorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPyKTypy, pacupenejieHue IO pas3iejaM H  TeMmaw,
PEKOMEHIyEMYIO TIOCIIEI0BaTENbHOCTh U3YUEHHsI YUeOHOro Marepuaia ¢ yuyéToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIbHOIO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEN 00yYaroImmnXcsl.

B mporpamMe 1o OuoOIOTMHM TakXKe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (GOPMHPOBAHUM OCHOBHBIX BHJOB  Y4EOHO-IIO3HABATEIHHOMN
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYalolUXCcsd MO0 OCBOCHUIO COJIEpKaHUS
OMOJOTMYECKOro 00pa30BaAHMS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
OPUHLKII TPEEMCTBEHHOCTH B HU3y4YeHHU Ouosioruu, Onaromapss 4yemMy B He
MPOCMATPUBAETCS HANPABJICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpUEHTALNI JIMYHOCTH, SKOJIOTHUECKOTO MBIIUICHHUS, IPEACTABIECHUI O 3/I0pDOBOM
oOpasze KU3HU U OEpexKHbIM OTHOIIEHUEM K OKPYXaIollel NpUpOJHON cpele.
[ToaTomy Hapsiay ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHi, a TakkKe 3HaHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'0 PAHra M CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEAHEBHOW JKU3HU JJIS PEUICHHs IPUKIATHBIX 3a/1a4, B
TOM 4YHCle: NPO(QHUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YEIOBEKa, MEIHMKO-
T€HETUYECKOTO KOHCYJIbTHPOBaHMS, 000CHOBaHUS HKOJIOTUYECKU
1[eJ1eCO00pa3HOro TMOBEICHUS B OKpY)Karolledl MNpUpOJHOM cpele, aHaiu3a
BIIMSTHUSL XO3SHUCTBEHHOW ACSITENFHOCTH YENIOBEKa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIATHON HAIIPaBIEHHOCTH
ydeOHoro mpeamera «buomorus» MpoJUKTOBAHO HEOOXOAMMOCTBHIO OOeCTeueHus



YCJIOBHM ISl pELIEHUs] OJJHOM M3 aKTyaJIbHBIX 3a/1ay IIKOJBbHOIO OMOJOTHYECKOI0
oOpa3oBaHMs, KOTopas mpeamnojaraer (GOpMUpPOBaHHE Yy  OOyYaroIIMXCs
CHIOCOOHOCTH aJanTHPOBAaTbCS K HW3MEHEHUSM JUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHPA.

buosnoruss Ha ypoBHE cpeaHero ooOmero 0o0pa3oBaHUS 3aHMMAET Ba)KHOE
mecto. OHa obecrmeunBaeT (GopMHUpPOBAHWE Yy OOYYAIONIUXCS TPEICTABICHUA O
HAay4YHOM KapTUHE MHpA, pacIIUpsSeT U 00OOUIaeT 3HAHUS O KUBOM NpHUpOJE, €€
OTJMYUTENbHBIX TNPU3HAKAX — YPOBHEBOW OpraHM3alldd U 3BOJIOLUH, CO3AaET
yCIIOBUSL  JJI: TO3HAHMS  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBAHUSA
(GyHKIMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOrO0 U Oe3omacHoro obpasa
KHU3HHU, SKOJOTHYECKOTO MBIIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKe JUIsl peLIeHHs] BOCIIUTATENIbHBIX U
pa3BHBAIOIIMX  3aJady  CpeaHero  oOmero o0pa3oBaHMs,  COLHUAIU3ALUU
oOyuaronuxcs. M3ydyenune 6mosorun oOecrieyuBaeT yciaoBust sl GOpMUpPOBaHUS
UHTEIUICKTYalIbHBIX, KOMMYHHUKAIIMOHHBIX W  WH(GOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTErpaluy OHOJIOTMYECKUX 3HAHHUM C
MPEICTABICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHBIE MOJOXKEHUS O NpeaHA3HAYEHHH y4eOHOro IpeamMera
«buosorusi» COCTaBUJIM OCHOBY JJiA ONpENeNeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpKaHUsA, MPEACTaBICHHOr0 B Iporpamme 10
OunoJIoruu.

Ot60p coxmepxanus yueOHoro mpenmera «buomorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Jla, B COOTBETCTBUU C
KOTOPBIM OOYyYaloIuecs: MOJKHBI OCBOUTH 3HAHHUA M yMEHHS, 3HAYUMbIC TS
dbopMupoBaHus O0OmIed KyJIbTYphl, ONPEACNAIONINE aJeKBaTHOE IOBEICHHUE
YeJIOBeKa B OKPYJKAOIIEH IMPUPOJHON cpejie, BOCTPEOOBaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTHYECKON nestenbHOCcTH. Ocoboe MecTo B 3TOM cUCTEMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CITY>KaT OCHOBOM Il (popMUpOBaHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa H
[EHHOCTHBIX  OPWEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIONIMX  TyMaHH3alUU
OMOJIOrMYECKOro 00pa30BaHMUS.

CTpyKTypHpoBaHHE cOAEpX)aHUs Y4yeOHOro Marepuajsa B IMPOTrpaMMe [0
OMOJIOTUM OCYIIECTBJIIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPHUPOJBI, 0 €€ YPOBHEBOW OpraHM3allid U
HBOJIIOLIUU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJepKaTeIbHble TUHUM: «buonorus kak Hayka. Metozabl
HAay4YHOTrO To3HaHUs», «KieTka kak Ouonorumdeckas cuctemay, «OpraHusMm Kak



ouosiornueckasi cucremay, «Cucrema M MHOrooOpasue OpPraHU4YeCKOro MHPay,
«IBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[lenr usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra | MNPUOOpPETEHUE YMEHUU
WCIIOJI30BATh ATH 3HAHWS IS TPAMOTHBIX JICMCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS] PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxeHue 1enum ulydeHus ydeOHoro npenmera «buonorus» Ha 6a3zoBom
YPOBHE 00€CTIeUnBAETCS PEIICHUEM CIISAYIOIINX 3a]1a4:

OCBOCHHME OOYYaIOIIUMKCS CHUCTEMbl 3HAaHUH O OWOJIOTMYECKUX TEOpUSsX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPABUJIAX, CIYKAIIUX OCHOBOMU
uist OPMUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOT'O MO3HAHMS, CTPOSHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3alvy, BBIAAIOIINXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUAIX B OMOJIOTHH,

dbopmupoBaHue y OOYYaIOIMMXCS IMO3HABATEIBHBIX, WHTCIUICKTyIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHaiM3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUM HAyYHBIX B3IVISIIOB, WJEH U TOJAXOJOB K M3YyUYCHUIO >KHUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3aluu;

CTaHOBJICHHE Yy oOydaroummxcss oO0mel KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OLEHUBATH SIBICHUS OKPY’KAIOIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHUU 3HAHUN U ONBITA, MOJYYEHHBIX MpH
H3YYCHHUH OMOJIOTHH;

dbopmupoBaHue y OOy4YalOMIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESITEIHLHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHWBOU
MPUPOIbI, HEOOXOAUMOCTH OEPEKHOTO0 OTHOIICHHS K HEl, COOIII0IEHUS STUYECKHUX
HOPM TP MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYyJIbTYpHI, 11sl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

MpUMEHEHNE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU IS
OLICHKH TIOCJICACTBUI CBOEH JIEATEIILHOCTH M0 OTHOIICHUIO K OKPYXAIOIIECH Ccpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJNIIOJICHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOuiero odpasoBanusi yueOHblit npeamet «buomorusy,
M3y4aeMbIil Ha 0230BOM ypOBHE, SBIISETCS 0053aT€IbHBIM YUEOHBIM MPEMETOM.



J{nst u3yueHnusi 6MoJioruu Ha 6a30BOM YPOBHE CPEIHETO 00I1ero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hexemo), B 11 kmacce — 34
qaca (1 qac B HEJIEITIO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMU Haykamu, (uiiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouonoruu B GOpMUPOBAHMU COBPEMEHHOM HAay4yHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOABI (HAOII0IEHUE, DKCIIEPUMEHT, ONTUCAHKE,
U3MepeHue, KiaccuuKalus, MOJCTUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konbmos, /. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IWYHBIX METOJIOB IPHU
W3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

JKuBble cuctembl (OMOCUCTEMBI) KaK peaAMeT u3ydeHus: ouonorun. OTimune
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoiicTBa OMOCHUCTEM U UX pa3HoOOpasue. YPOBHHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKui ), OMOChEPHBIH.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOH IIPUPOIBI».

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKHM COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHThL. Bo/la 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpPAJIbHBIX BeEIIECTB B KieTke. [lomnepxkanue
OCMOTHYECKOI0 OalaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEPHI OCIIKOB.
He3aMeHnMBbIe ¥ 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKyJibl (TIepBUYHAs, BTOPUYHAsl, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHMHUYECKHE CcBoiicTBa OenkoB. buonoruueckue
byHKIIMN OEIKOB.



depmeHTHl — Ouosiormdyeckue katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnenupuaHocTth. Kodepmentsl. BuramuHbL
OT1nnunst pepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl (TJIIOKO3a, pudbo3a ©  JE30KCHpH003a),
aucaxapuipl  (caxaposa, JaKTo3a) W TmosMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEeJUIr0I103a). bruonornyeckre GyHKIIMM YTII€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdonaunuael, crepounpl. ['mapoduIbHO-
runpodobubie cBoiicTBa. buonornuyeckume ¢Qynkumu aunuaoB. CpaBHeHHE
YTJIEBOJI0B, OEIKOB U JUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hykneunnossie xkwucinotsl: JHK u PHK. Hykineoruast — MoHOMEpPHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuu JAHK. Ctpoenue u ¢pynxuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBUSA
ujeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUYEHUS KIETKH.

Knerka kak 1enoctHas >kuBass cuctema. OOmmMe NpHU3HAKU KIETOK:
3aMKHyTasi HapykHasi memOpana, moJiekyibel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a OeJKa.

Tunel KJIETOK: dyKapuoTHuyeckas U mpokapuotuyeckas. OcoOEeHHOCTH
CTpOEHHUsI TPOKapHOTHYEeCKON KieTku. KierouHas crenka Oaktepuii. CTpoeHwue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, JKUBOTHOU U
IpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAIMKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{utomnasma u eé
opraHouibl. OpHomeMOpannble opraHoubl kietku: OIIC, anmmapat [onbmxwy,
an30coMbl. [loyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MUTOXOHIPHUH, IUIACTUIBL.
[Ipoucxoknenne MUTOXOHIApWN u TacTua. Buael tumactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOUHBIN IIEHTP, IEHTPUOJIH, PECHUYKH,
KryTHUKUA. QyHKIIMU OPraHOMJOB KIIETKU. BKiItoueHus.

Anpo — perynaropHsiii HeHTp KieTku. CTpoeHue snpa: siaepHas o0010YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllann, M. lnelineH, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIE».

Tabmuupbl u cxembl: «llepuognyeckas TadiaUIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHure MOJIEKYJIbl BOJIbIY, «brocuHTe3 0enka», «CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyibl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sizipa KIETKN», «YTIEeBOAbD, «JIunmuabh».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHWE JJii IPOBEICHMUS
HaOIIOJICHUM, HW3MEPEeHHM, DKCIEPUMEHTOB, MUKPOIpENnapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopuass pabora Ne 1. «M3yueHune KaTaaTuTUYECKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlabopatopHass pabora No 2. «M3ydeHue CTpOeHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax M HX
OMHUCAHUEY.

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BemecTB, UM METa00IU3M. ACCUMUIALNS (TIJIaCTHYECKHIT OOMEH) H
JUCCUMWISIMS (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonmm3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W DHEPTUHM B TMOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BemecTB: aBTOTPO(HBINA U rerepoTpodHbiid. Ponb dpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUU IHEPTUU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A VISl KU3HU
Ha 3emuie. BiausHue ycnoBmii cpenibl Ha (POTOCHHTE3 M CIIOCOOBI TTOBBIMICHUS €TO
MPOAYKTUBHOCTH Yy KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
JKA3HU Ha 3eMIIe.

DHepreTnuecknii oOMeH B KjeTke. PacimernieHue BemecTB, BBIJCICHHE H
AKKyMyJIUPOBaHUE SHEPrUM B KIETKE. OJTallbl SHEPreTUYECKOro OOMEHa.
['mukonu3. bpoxkenne m ero Buabl. KuciopogHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnurenbHOE dhochopunupoBanue. D¢ hHEeKTUBHOCTH
HYHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzammsi reHeTmdeckoil mH(pOpManuM B KIETKE. | €HETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — matpuunbli cuaTe3 PHK. Tpancnsiusa — 6uocunrtes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie popMsbl xu3HU — BUpYChl. ctopust oTkpsiTusa Bupycos (. W.
WBanoBckuit). OCOOGHHOCTH CTPOCHHUS H JKM3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, KUBOTHBIX U 4YEJIOBEKAa, BbI3HIBAEMbIC
Bupycamu. Bupyc mmmynozaedpunurta yenoseka (BMY) — Bo3Oymutens CIIM/a.



OOpaTtHast ~ TpaHCKpUIIUs, peBepraza W  uHTerpasza. lIpodunakrrka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBaHHIA.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, . U. UBanoBckuii, K. A. Tumupsses.

Tabnumel u cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTuyeckuii oOMen», «Xioporutacty, «DorocunTe3», «Ctpoenue JIHK»,
«CTtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, « 'eHeTUYeCKUl Ko,
«Bupyce», «bakrepuodarn», «Ctpoenre u ku3HeHHbIH UK Bupyca CIIN]Ia,
oaxtepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anminkanuun «Yasoenue JHK u Tpanckpunius»,
«buocunres 6enka», «CTpoeHne KIeTKu», MoAenb cTpykTypbl JJTHK.

Tema 5. Pa3MHOKeHHe M MHIUBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbIii MUK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u MuUTo3.
[Ipouecchl, mpotekaromue B uHTepdaze. Perumkanus — peakuys MaTPUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIumionaHBI W TaluUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTtonoruueckue OCHOBBI PA3MHOKEHHMSI W  MHAUMBHUIYAJbHOIO  PAa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craguu mutoza. Ilpouecchl, mpoucxonsiire Ha
Pa3HbBIX CTAAUAX MUTO3a. BUOIOrnYeCcKuil CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aromnTo3.

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrosnioe u nojioBoe. Buasl Oecrnosoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, II0YKOBAaHUE OJHO- M MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCcTBeHHOE KIIOHMpOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TooBoe pa3MHOKEHHUE, €TO OTINYHS OT OECIIOIOTO.

Meiio3. Craguu meno3a. IIpouecchl, MpOUCXOMSIINE HA CTaaUsAX Meio3a.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckwii cMbica U
3HAYEHHUE MeNo03a.

['amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M sAuYHUKUA. OOpa3oBaHME U Pa3BUTHUE IMOJIOBBIX
KJIIETOK — TaMeT (CrnepMaro30u]l, SMIEKIIeTKa) — CHEpPMATOreHe3 M OBOTCHES.
OCcoOCHHOCTH CTPOCHHS SUILEKIETOK U crepMaTo3ounoB. OmIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOienue, racTpyssiius, opraHorene3. [loctamOpuonanbHOE pasBuTHE. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IIBETKOBOI'O PACTEHMS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «@DOpMbl pPa3MHOKEHHS OPraHU3MOB», «/[BoliHOE
OIUIOJIOTBOPEHUE Yy IBETKOBBIX pacCTeHUi», «BereraTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne knetku Oakrepuity, «CTpOeHHE TIOJNIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounbiit mukim», «Pemnmukanus JTHK», «Mutos»,
«Metiosy, «IIpsiMmoe u HenmpsiMoe pa3BuTHE», «['aMeToreHe3 y MIEKONMUTAOIINX U
4eI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MMKPOCKOTI, MUKpOTIpenapaThbl «CniepmMaTo30uabl
MJICKOMUTAIOLIETO», «SHIEKIeTKAa MICKOMUTAIIEro», «KapuokuHe3 B KJETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuiuKauus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnapaTax».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS ITOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIpPENnapaTax».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHeTUKH. VIcTOpus pa3BUTUA T€HETUKU. Posib UTOIOrMH
1 SMOPHOJIOTHH B CTAHOBJIICHUH TEHETHUKH. BKiIag pOCCHUCKUX U 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETolbl TEHETUKH (THOPHUI0JIOTHYSCKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHATHUsA. [ eHeTn4YecKass CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HacCJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHenem.
MonorubpuHoe CKpenMBaHue. 3aKOH eIWHO00pa3us THOPUIIOB IIEPBOIO
nokoyieHus. IlpaBuino JOMUHMPOBaHMS. 3aKOH PACHICIUICHUS MNPU3HAKOB.
['unoresa yncrotel ramer. [1oHOE ¥ HEMOJHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
Mpu3HakoB.  lluToreHeTMyeckue  OCHOBBI  JUTUOPHUIHOTO  CKpEIIMBaHUS.
Ananu3upyoliee ckpeniuBanue. Mcnonp3oBaHue aHaIu3UPYIONIETro CKPEiBaHUs
JUISL OTIpEIeSICHUsI TEHOTUITa OCOOH.

CuennieHHoe HacneioBaHue nmpu3HakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJJOBAaHHIO F'eHOB. HapylieHne cuerieHusi reHOB B PE3yJbTare
KPOCCUHIOBEpA.

XPpOMOCOMHasi TEOPUSI HACJIEACTBEHHOCTHU. | eHeTHYEeCKue KapThl.



['enerrka mosia. XpoMOCOMHOE ONpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMBL. ['omoramernele M rereporaMeTrHbie OpraHusmbl. HaciienoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHUYMBOCTU.  XapaKTEpUCTUKA
MOAU(DUKAIMOHHOW U3MEHYUBOCTU. BapuanmoHHbIi psiJl 1 BapuallMOHHASI KPUBAS.
Hopma peakuuu npuszHaka. KonuyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U HX
HOpMa peaknuu. CBoKMCcTBAa MOAUGMHUKAITMOHHON N3MEHYHNBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa M MPUYHHBI MyTaluidi. MyTareHHbIe (GaKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BHesinepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YyeJI0BeKa: reHeaJIoTMYECKU, OJIM3HEIOBBIN, [IUTOT€HETHYECKNH, OMOXUMUYECKHUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MTOMOUIBIO
[111P-ananu3a. HacnencTtBeHHble 3a00jeBaHUS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
00JIE3HU C HACJIEJCTBEHHOW MPe/IpacroyioKEeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHeparuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUAMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
0ose3Hell. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYCHHUE MEIUITUHCKON
TeHETHKH B MIPEJAOTBPALICHUY U JICUEHUU TeHETHUECKUX 3a00I€BaHNI YEIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuuprt u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHE U €0
IUTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHHS W €ro IUTOTCHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIuBaHUEY,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpelIuBaHus»,  «Mehos3y,
«B3anMonencTBue AJUICNBHBIX TE€HOB», «l'eHeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX W YeEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KaprhoTumbl 4YeloBeKa U KUBOTHBIX», «BHIbI
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCThY.

O6opynoBanue: Mojaenu-anmIukanun «MoOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBaHuey, «Jurubpunnoe ckpeniuBanue», «llepexpéct



XpOMOCOM», MHKpPOCKOII M MHKpomnpenapaT «/lpo3zopuna» (Hopma, MyTauuu
(bOpMBI KPBUTBEB M OKPACKH TeJa), repoapuii «I"opox mOCEBHOM.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

JlabopatopHas pabora No 5. «V3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHOW KPUBONY.

Jlabopatopuas pabora Ne 7. «AHamM3 MyTanuid y JIpo30(QHIbl HA TOTOBBIX
MHKpOITpernaparax».

[Ipaktuueckass pabora No 2. «CocTaBieHME W aHAJIU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexumsi Kak Hayka M IpoLecC. 3apOXKICHUE CEJIEKUUU U JOMECTUKALUS.
Yuenue H. . BaBuioBa o0 1eHTpaXx NPOUCXOXKIECHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl NpOUCXOXKAEHUA JOMAIHUX XUBOTHBIX. CoprT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MacCOBBIM U MHAUBUIYAJTbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUNW U KUBOTHBIX. OIlleHKAa 3KcCTepbepa. bInM3KopoacTBEHHOE
ckpenBanue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHWE YWCTHIX JIUHUMH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPHUAMHT.
OtpanénHas rtuOpuauzauusa M €€ ycnexu. VCKycCTBeHHBbId MyTareHes u
MOJYyYEHUE TOIMUIUIONAO0B. JlOCTMKEHHS CENEKIUMU PACTEHHUM, J>XKUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHoNOrUs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTambl
co3ganus pexkomOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
nHxeHepusd. Kiietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KinonupoBanue BBICOKOIPOAYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITudeckue  npodimembl. [MO  —  reHeTHYeCcKH
MOIU(MUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

[Toptpers: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHOB.

Tabmuubl u cxembl: Kapta «lleHTpbI MPOUCXOXKACHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «[lopoabl ToOMalHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacteHuity, «Otnanénnas rudpuauzamnus», «Padotel akagemuka M. @. IBanoBay,
«[Tomummongus», «OO0beKThI OWOTexHONOTHH», «KileTouHbIe KyIbTYpHI |
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHEIIJIONO0B JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOJbl W JOCTHKEHHUS CEJIEKIUMU PACTEHUM H
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHUIO, MIJIEMEHHYIO bepmy,
COPTOMUCHBITATEIbHBIM  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHUS HBOJIOLMOHHON TEOPUU. DBOJIIOLMOHHAS
Teopust U €€ MecTo B OUONOrMU. BiusHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTMH U APYTUX HaYK.

CBuzerensctBa 3BoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoncTBo U paznuuue GpayH u ¢haop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W Pa3NHUUAig SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIC,
PYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOIEKyIIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEIACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX MyTeld Yy Bcex
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. IlpeAanochbulkd BO3HUKHOBEHHUS
JapBuHU3Ma. J[BHKyIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONpeaenEHHas M3MEHUYHBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomynsuus kak eAMHKUIA BUAA U SBOJIOLUU.

JBrxymue cuiibl ((pakTopbl) 3BOMIOLMH BUAOB B Ipupojae. MyTalmOHHBINA
MpoIeCC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomyJNsIIMOHHBIE BOJHBI U Jpeid
reHoB. M3oms1us U Murparusi.

EctecTBenHbIii 0TOOp — HampaBisomui ¢aktop dBomonun. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT dBojtouuu. [Ipumepsl
PUCTIOCOOJIEHUH y OpraHu3MoB. ApoMop(d03bl U UAHOAJANTALH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTrHIeCcKoe.

MakpoosBomonusi. PopMbl  IBONIONUU:  (pUileTUYECKas, JIUBEPreHTHas,
KOHBEpIreHTHas, napajuiesibHas. HeoOparumMocTh 3BOMIOLHUN.

[TpoucxoxieHne OT HeCleUHATM3UPOBaHHbIX NpelnkoB. IIporpeccupyronias
crenuanu3anusa. AIanTUBHAs panalysl.

JdeMoHCcTpanuu:



[Toptpetsr: K. JIunuein, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, @. Mromep, A. H. Ceeprios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnYecKOro Mupa Ha 3emiie, «3apoabIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OoppObI  3a
cyuiecTBoBanue», «EctecTBeHHbI 0TOOPY, «MHOr0o00pa3ue COpTOB pacTEHUI,
«MuorooOpazue  mopon  KuBOTHBIX»,  «[lomymsmuwmy,  «MyTanuoHnHas
U3MEHYUBOCTHY, «ApoMopdosbl», «HUanoamantanumy, «OOmas gereHepanus»,
«/IBmkymue cunbl 3Bosrouun», «Kapra-cxema wapmipyra myremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpadpuueckoe BUI000pa3zoBaHUE», « IKOJIOTHUECKOE BUI000Pa30BAHUE).

OO6opynoBaHuEe: KOJUIEKIIMST HACEKOMBIX C Pa3IMUYHBIMU TUIIAMH OKPAaCKH,
HAOOp IUIOMOB M CeMsiH, KoJuteKiusi «[Ipumepsl 3aluTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPABIEHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHuE TOJTOBHOIO MO3Tra HO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Koiuiekius «DOpMbI COXPaHHOCTH
HMCKOIIA€MbIX JKMBOTHBIX M pacTeHUN», Mojenp ammmukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapaTt «/po3oduna» (HopMma, myTanuu (OpMbI KPbUILEB U
OKpacCKH TeIa).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4HbBIE TIPEACTABICHHUS O 3apOXKICHUU XKWU3HUA. HayudHble TUIOTE3bI
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHe3 W NaHCIepMus. XuMHYecKas
HBOMIOIMS. AOHMOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCMEPUMEHTATBbHOE OATBEPKICHUE XUMUUYECKON 3BOMIOIMU. HavanbHble 3Tarb
ounonornyeckoi sBomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKHU. [lepBble KIETKM W HMX HBOJIIOIUA.
®opMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ nepuoAbl: KEMOPHMCKHM,
OPJIOBUKCKHH, CUITyPUNUCKUN, T€BOHCKU, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so301ckas 3pa u €€ nepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaiiHo3oickass »pa W €€ mNepuoAbl: MaJICOr€HOBBIM, HEOICHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTUKa KiIUMaTa U reoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATarlbl
HBOJIIOLIMM PACTUTEIBHOTO M >KMBOTHOTO Mupa. ApomMopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHNE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYEeCKOro MHUpa Kak oTpaxkeHue dBoionud. OCHOBHBIC
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHMS YeT0oBeKa. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJICHUH YeJoBeka. Meroasl u3ydeHHsl aHTpororesesa. (CxoacrBa u
pa3Iuy4Ms 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxymme  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHUYMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOImecTBeHHbIA o00pa3 >KHU3HH,
U3TrOTOBIIEHUE OPYIUH TPpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, YemoBek npsaMoxonsamuii, YenoBek HeaHAepTalIbCKuM, YenoBek
pazyMmHblil. Haxoaku uMCKOmaeMbIX OCTaTKOB, BpeMsl CYILIECTBOBAaHUS, 00JIACTh
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HH, OPY I

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpasmiickasi),  HErpo-aBCTpaJioOMJHAs  (PKBATOpUAJbHASs),  MOHTOJOUIHAsS
(a3maTcko-amepukanckasi).  YepTsl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMSA. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupbr 1 cxembl: «Bo3HukHOoBeHUe CoJIHEUHOUN cuctembl», «Pa3BuTue
opranudeckoro Mupay», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKay,
«IIpokapuornueckas kierka», «CoBpeMEHHass CHCTEMa OPraHUYECKOIO MHPAY,
«CpaBHEHHE aHAaTOMHYECKHX 4YEpT CTPOCHHS YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI'0 4YelnoBeKay, «lpeBHenmmue roam», «pesHue moau», «llepsbie
COBPEMEHHBIE JTIOU», «HeroBeuecKkue pacoh».

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPONA, HEAHJEPTajblla, KPOMAHBOHIIA), CIEIKH WU
M300pKEHHUST KAaMEHHBIX OpYJIud TEepBOOBITHOTO YeNOoBeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpebna), TeoxpoHoyoruueckass Tabnauna, KoJulekuus «Dopmbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTEHUUN U
KUBOTHBIX B KOJUICKIUSIX).



OKcKypeust «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HayYHBIN WIN KpaeBEeIUECKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KaInas cpeaa.

DKoJIOTHus KaK HayKa. 3aJjaud U pa3Aelibl SKOJIOTUUA. METOIbl 3KOJIOTHYECKUX
UCCJIEI0BaHU. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUST OPraHW3MOB: BOJIHAS, HAa3eMHO-BO3YyIIHAs, TTOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckne (GakTopel. Knaccudukarmumss SKoJOTHYECKHX (PaKTOPOB:
abnotnyeckue, OWMOTHYECKHE U aHTPOINOTreHHbIe. JIeHCTBHE HSKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIENCTBUM:
KOHKYPEHIUs, XUIHUYECTBO, cUMOK03 U ero ¢bopmel. [lapasutusm, koonepamus,
MyTyalau3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HadueHHUE OWOTHYECKUX B3aUMOJCHCTBUIN JUIS CYIICCTBOBAHUS
OpPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyssiiuu. (OCHOBHBIE MOKa3aTeNH
MOMYJISIUUN: YUCIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJIsiiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubl u cxemsl: kapta «IIpupoansie 30Hb 3emuan», «Cpeasl oOUTaHUs
opranu3moBy, «®Doronepuoauzm», «llonmymsiiun», «3aKOHOMEPHOCTH pOCTa
YHCJICHHOCTH oMy sy nHQy30puu-TyPenbkny, «lumessie menm.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckue 0coOOEHHOCTH pacTeHU U3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopHas padora Ne 4. «BiusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T IIOTHOCTH MOMYTISAIIANA Pa3HBIX BUIOB
pacTEHHUID.

Tema 4. CooO1iecTBa M 3K0JI0rMYECKHE CUCTEMBI.

CooOmecTtBo opranu3smMoB — OuoneHo3. CTpykTypbl OuolLEeHO3a: BUIOBas,
MPOCTpaHCTBEHHas, Tpodudueckas (mumeBas). Bunmbl-nomuaantel. CBs3u B
ouoreHose.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 »skocucTemMe W
ouoreoreHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbI: IPOJYIIECHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B SKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [lWIeBble 1LI€M U CETH.
OcCHOBHBIE TIOKa3aTeJId SKOCUCTEMBbI: OHOMacca, MNPOAYKLUHS. DKOJIOTUYECKHUE
nupamMuzibl: MPOIYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOWMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM [IAPOKOJIMCTBEHHOTO JIEca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonorundeckoe u X03sHCTBEHHOE 3HAYCHUE arPOAIKOCUCTEM U YPOOIKOCHCTEM.

buopa3znooOpaszue kak (akTop ycroilunBoctd 3KocucteM. CoxpaHeHHe
OMOJIOrMYEeCKOro pazHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuripi, coctaB u CTPyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoObeHHOCTH OMocdepbl Kak
rJ100aIbHOM 3KOCHCTeMBbl. JlMHaMHMueckoe paBHOBeCME U oOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemiecTB u OMOTCOXUMUYECKHE IMKIIBI JIEMEHTOB (yIaepoaa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6uochepe 3emiu. AHTPONIOreHHbIE U3MEHEHHS B Orochepe.
['oGanbpHbIE YKOJTOTHYECKUE TTPOOIESMBL.

CocyiecTBoBaHue IPUPOIbI u YeJIOBEYECTBRA. Coxpanenue
Oropa3zHooOpa3usi Kak OCHOBa yCTOMUYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
YOpPaBJIEHUS MPUPOJHBIMU pPECypcaMHM M UX HCHONb30BaHuE. JloCTMKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsl: «llnmesbie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie cooOmiecTBay, «llemn nuTanusy, «IKOJOTUYECKAS] TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMA
XBOMHOro  Jjeca», «buomneHos BogoéMa», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECUCTBUA HAa  NOPUPOLY», «BaxkHeWIME HCTOYHUKHU
3arpsi3HEHHs BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BaxkHelIIas cocTaBisiolas
onochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii d3dhdexT», «DakTopbl
pPaZIMOAKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmankanus «TUnuuHble OHOLEHO3bD», Tepbapuii
«PacturenbHbIe COOOIIECTBaY, KOMUIEKINH «brolieHo3», «Bpenurenn BaKHEHIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TepOapuM U KOJUJIGKIIMM pacTeHUH U
YKUBOTHBIX, MPUHAMJIEKANIUE K Pa3HBIM 3KOJOTMYECKHM TpylnaMm OJHOIO BHJA,



Kpacnas knura Poccuiickoit ®enepauuu, H300pake€HUs OXPAHSIEMBIX BHJIOB
pacTeHuin 51 KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOEHMs OOyyarolMMHUCA TMPOrpaMM  cpefaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buosmorus»
BBIICJICHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
IrpaXXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEIENICHNI0, HaJu4yhue MOTHBalMM K  OOy4YeHHi0  OHOJoruw,
L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH I[IEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAaMH, NPUCYLIIMMH CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mHpeameTa «buonorus» AOCTUTaroTCs B
€MHCTBE YYEOHOM U BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT MPOLIECCaM CAaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTAPIIEMY IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TpaguUUsM MHOTOHAallMOHaIbHOrO Hapoaa Poccuiickoii Penepanuu, Opupoae U
OKPYIKaroIIEH CpeLE.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITAa U OMbITA JICITEILHOCTH B MPOIIECCE PEean3alii OCHOBHBIX HAIpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUMCKOr0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIBHOCTH NIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAIbHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBIIOJHEHUSA
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBCKUX 3a7a4, YBAXKUTEIBHOTO
OTHONIIEHUS K MHEHHUIO OINIMOHEHTOB MpHU OOCYKICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJay, YYBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICINIO U MaMITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHEe OWOJOTMH, TMOHUMAaHUS 3HAYEHUs OWOJOTMM B TMO3HAHUM 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaenHas yOexXI€HHOCTh, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;



MOHMMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKECHHIO B Pa3HBIX BHUAAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢u3uveckoro BocmuTAHHS, (POPMUPOBAHUS KYJIbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO0 0J1ArOMOJTyYHUs:

MOHMMAaHUE U pealin3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a KU3HU
(310poBOE€  TUTaHWE, COOJIOJCHHE TUTMEHWYECKUX TpPaBUJ U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTbH), OEpEekKHOTr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U MICUXUYECKOMY 3/10POBbIO;

MOHMMAHUE IIEHHOCTH TPAaBWJI WHIWBUAYaJIbHOTO M  KOJUICKTUBHOTO
0€30MmacHOr0 MOBEICHUS B CUTYaIUAX, YTPOXKAIOIINUX 3JOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0TIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTD;

MHTEpEC K Pa3InYHbIM cdepam npodhecCHuOHANbHOU JeATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccud U Peau30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHONICHHE K MPHUPOAC KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHMSI TOCTYIKOB W OIIGHKM WX BO3MOXKHBIX ITOCJICACTBUE  JJIs
OKPYXaroUIEN CPEeIbL;

OCO3HAHUE TJ00ALHOIO XapakTepa JKOJIOTHYECKHX MPOOJIeM M MyTell uX
peIIeHHS;

CIIOCOOHOCTh HCIOJIB30BaTh MpUOOpETaeMble TPU HU3YYECHUU OHOJIOTHH
3HAHMSIT M YMEHUS TMPU PEIICHUH Npo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/ICHHE  TpaBWI  TOBEJAEHUS B IPUPOJIE,
HAIMpPaBJICHHBIX HA COXpPAaHEHUE PABHOBECHUS B OKOCHCTEMax, OXPaHy BHJIOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
OPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHMUYECKUE
MOCJIEACTBUS NMPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OMbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHON W COLMAIIBHOMN
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON EATEIbHOCTH SKOJOTMYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJBTYpPbl KaK CpEICTBA
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE ClHeuuPUKU OHOJOTMM KaK HayKd, OCO3HAaHUSA €€ poJu B
(GOpMHpPOBaHUH PALMOHAIBHOIO HAYYHOI'O MBILUIEHUS, CO3JAaHUU LIEIIOCTHOTO
MpeaCTaBlIeHuss 00 OKpYXalolleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEeIOBEKa U
oOIIeCTBa, B MMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH Mpodsiem
COXpaHEHUS TPUPOJIHOTO PABHOBECHS;

yOXKJIEHHOCTh B 3HAYMMOCTHU OHMOJOTUU AJII COBPEMEHHOW LMBUIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHSA PAa3BUTHUA MEAMUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh pPecypcHble NPOOJEMbl  Pa3BUTHS
YeJIOBEUYECTBA, TIOMCKA MyTeH BBIXO/Ia U3 II00ATBHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTHYECKUX 3HAHMM B IEIAX
MOBBIIICHUS OO0IIEH KyJIbTYphbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
MIPU U3YUYEHUU OUOJIOTUH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh MOJy4YaeMble 3HAHUSA MJIs aHald3a |
OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAayuyHbIX (DaKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIyYEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTMUYECKUE 3HAHMS IS
pelIeHus MpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHWM 1o Ouonoruu B
COOTBETCTBHHU C KUZHEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIHUXCSA
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, HayuyHbIH (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCleIOBaHUE,  HaOJMIOJEHHE, HU3MEpPEHUEe, OSKCIHEPUMEHT U JIPYTrux),
YHUBEpCalbHble Yy4yeOHbIE JE€WCTBHUS (IIO3HABATEIbHbIE, KOMMYHUKATHBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue (GyHKIIMOHATIBHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaroluXcs, CIIOCOOHOCTh
o0yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIC,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JEHCTBUS B
MO3HABATEILHON U COIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaThl OCBOCHHMS IIPOTrpaMMbl CpPEIHEro OOIIero
00pa3oBaHUs TOJKHBI OTPAXKaTh:

OsJaaenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
AEUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3za, cuHTE3a, CpaBHEHMUS, Kilaccupukanuu, o000IIEHUs), pAaCKPbIBATh CMBICI
OMOJIOTMYECKUX MOHSATUN (BBLACNATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C JJPYTUMH TOHATHUSIMH ),

OMpEeNeNATh 1N JACATEIbHOCTH, 3ajJaBas IMapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABJICHHBIMHU 1EJISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKABOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSAX, (OPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJICILHBIC CpeacTBa JUIST MpEeCTaBIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHWUW B M3YYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMH  Pa3HOTO  pOAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBbI C y4E€TOM aHalM3a MUMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPUATbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJITATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE AelicTBHUS:

BJIAJICTh HABBIKAMH y4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  paspenieHus: MpoOJieM, CIMOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PELICHUs TPAKTUYECKUX 3a]1a4, PUMEHEHHIO
pa3IMYHBIX METOJIOB MIO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUBI JICSITCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIPETAlHH, MPEeoOpa30oBaHUI0 W TPUMEHEHHIO B YUEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aJadyud B 00pa3oBaTeIbHOU
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHTHl NJisl J10Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh apaMeTphbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JeUCTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3ZHEICATCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTh NIPOOJIEMBI U 33/1a4H, JIOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAy4YHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIpaBOYHHKAX, KOMIIBIOTEPHBIX 0Oa3ax MaHHBIX, B VIHTepHETE), aHaIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUHBOCTD;

bopMyITUPOBATh 3aMPOCHl U MPUMEHSATH PA3NTMYHBIE METOJbI MPU TIOUCKE U
orbope Ounosorndeckor MHMOpPMAIIMKM, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3ajadq;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
ounosiornueckor nHGopmaruu (Cxembl, rpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H ApyTOe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ovonornyeckor HHPOpMANMEH: TPUMEHATh XHUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYyJibl, aOOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OpPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JI€HCTBUAMM:

1) obmeHue:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y9aCTBOBATH
B JMAJIOTE€ MWW IUCKYCCHH TIO CYIIECTBY OOCYXmaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHEHUS TMpejiaraeMomn
3aJlay, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaaora Uiv JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHHs, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYaIlUH,
YMETh CMSATYATh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAXKHUTEIHHOE OTHOIICHHE K COOCCETHUKY
U B KOPPEKTHOU PopMe (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCTOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYTBHON
pabOThI IPH pelIeHUH OUOIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEWUCTBHN C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/JI0T0 WieHa KOJIJICKTHBA;



NPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JICMCTBUS II0 €€ JOCTHUXKEHHUIO: COCTABJIATH IUIAH JCHUCTBUH,
pacnpenensTh poiau ¢ Y4E€TOM MHEHHMHM YYaCTHHUKOB, OOCYXHaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa MU KaXJOr0 yYaCTHUKA KOMAaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKONU 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pELICHUS B )KM3HEHHBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOMX JEHCTBHSIX W MOCTYMKAax MO OTHOILICHHUIO K >KHUBOHU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a peIIECHHE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTElIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMI, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
JEATEIIbHOCTH;

3) npuHsTHE CeOST M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

ITPEAMETHBIE PE3YJIBTATDBI

[IpeametHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienudpuyeckue s yueOHoro npeamera «buosorus»
Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX y4YEOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalusiX, CBA3aHHBIX ¢ Ouosnorueid. B mporpamme mnpeameTHbie
pe3yJbTaThl MPEACTABIICHBI IO F0J1aM 00YUYEHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
KJlacce NOJKHbI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJIEp)KaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, Meradonu3M (0OMEH BeEIIeCTB M IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOperyJssilus), YpPOBHEBas OpraHu3alsl KUBbIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKLNA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIeTOouHas, XPOMOCOMHas,
MyTallMOHHAs, UEHTpaJibHas JOrMa MOJEKYJsSIpHOH Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. . BaBuioBa) u y4enus (0 meHTpax MHOTOOOpasusi U
MPOUCXOXKJEHUS KyJIbTYpHbIX pacteHuit H. M. BaBuioBa), onpeaensiTh rpaHuUllbl
WX IPUMEHHUMOCTH K KUBBIM CHUCTEMaM;

yMEHHUE BJIaJIETh METOJIJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TMIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE MOJYyUYEHHBIX



pE3yIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX NOHITHI, TEOPUA U 3aKOHOB, YMEHHE
JIeNaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIraHHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB U NMPEBpPALICHUSI SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecCKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo03a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS AJI1 OOBACHEHUS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, IS NPHUHATHUS NPAKTUYECKUX PEIICHUM B IOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecredeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 30pPOBBS
OKPY>KaIOIIUX JIIOIeH, COOII0OIEHUSI HOPM IPAMOTHOTO TMOBEJCHUS B OKPY KaroIei
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ouonoruu U OWMOTEXHOJOTMH I PaAlMOHAJIBHOIO
PUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyl Ha MOHO- U
JUTHOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacJeIOBaHUE, COCTaBISATh CXEMbI
MOHOTMOPHU/IHOTO CKpEIIMBAHMsI JJIsl MPEJICKa3aHUsl HaclIeJOBaHUs NPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IPAKTUYECKHE PAOOTHI, COOIOIATh
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUS U3
pa3IMUYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOM MH(pOpMaLUU, HAyYHO-IIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHMOJIOTHUH,
MeAHUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011ast OMOJOrnYecKyr0 MHPOPMAIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
MCI0JIb30BaTh MOHATUITHBIN anmapaT OMOJOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUsI ydueOHOro mpeamera «buonorus» ¢ 11
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOT'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAaHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHs, O BKIALEC POCCHUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COJEp)KaHHWE OUOJIOIMYECKUX TEPMHMHOB M MOHSTHM:
BUJI, TOMYJIALNSA, TeHO(OHM, dBOIIOLUS, ABIKYIIHE CUIbl ((haKTOPBI) HBOJIIOLINH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHE (aKTOPHI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PEAYLEHTbl, LENU MUTaHu,
AKOJIOTHYECKas MUpaMuaa, OMOreoreHo3, onocdepa;

yMEHHE Wu3jaraTh OHOJOTMYECKHEe TEOpUH (SBONMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. bapa, uepenoBanus riaBHbIX HaIpaBiICHUH U
nyteit sBomonuu A. H. CesepuioBa, yuenusi o ouocepe B. U. Bepnaackoro),
OTIPEAETATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOMIOICHNE U
ONMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABW)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIECAyEMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOIYYEHHBIX
pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHUX
OOBEKTOB: BUJOB, TMOMYJSIHUN, TPOAYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOreOlIEHO30B M HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pPA30BaHMS, MPHUCTIOCOOIECHHOCTH
OpPraHU3MOB, JIEUCTBHS JKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIECTB M IIOTOKA SHEPIHMH B SKOCHCTEMAax, AHTPONOIEHHBIX H3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHHE MPUMEHATh MOJyYEeHHbIE 3HAHUS A1 OOBACHEHUS OMOIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATUS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C LeNbl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPY KaIOILKX J0JEH, COOMI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKaroLen
IPUPOAHON cpee, MOHMMaHWe HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH /711 palliOHAILHOTO MPUPOIOTIOIb30BAHMS;

yMEHHUE pelaTh dJIEeMEHTapHbIe OMOJOTUYECKHUE 3a/layl, COCTAaBJISATh CXEMBbI
NepeHoca BEIeCTB U SHEPTUU B dKOcHCTeMaxX (LIeNU MTUTaHus);

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpakTUYECKHe padoThl, COOJ0ATh
npaBuia npu padbore ¢ yueOHbIM U Ja0OPaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MHGOPMAIIMK, HAYYHO-TIOMYJIIPHBIE
Matepualbl),  paccMaTpuBaTh  JIOOAJbHBIE  DKOJOTHYECKHWE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMUS,
00001128 6MOJIOTHUYECKYI0 UH(POPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
HCII0JIB30BATh IIOHATUHHBIN armapar Oouosoruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
Ne KonnuectBo OCHOBHBIE BUEI IEITETHLHOCTHA
pa3aeyioB U TEM [IporpamMHoOe conepxaHue
n/n 4acoB 00yUarouxcs

y4eOHOTO IpeaAMeTa

Tema 1. BuoJsiorusi kak Hayka

KUBOU IPUPOBI

npupoabl (HabIoeHue,
HKCIIEPUMEHT, ONHUCAHUE,
U3MepeHue, Kinaccuduxams,
MOJICITUPOBAHUE, CTATHCTHYCCKAS
00paboTKa TaHHBIX).

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsI3u OHOJIOTHH PackpriBath coniepxaHre TEpPMUHOB
HayK C OOIIECTBEHHBIMH, TEXHUYECKUMHU Y IOHSITUN: HAYYHOE MUPOBO33PEHHUE,
U IPYyTUMH €CTCCTBCHHLIMU HayKaMH, HayYHas KapTHHA MUpPa, HAYIHBIA METO,
bunocodueit, peauruei, STUKOMH, TUI0TE3a, TCOPUS, MCTObI
ACTETHKOU U MpaBoM. Poutb Oronorun HCCIICAOBAHMA.
B OPMUPOBAHUH COBPEMEHHOH HAYHHOI XapakTepu30BaTh OMOJIOTHIO KaK HAYKY,
€€ MECTO U POJib Cpean TUX
KapTUHBI MUpa. CrucreMa OHOJIOTHUECKUX P pean py
€CTECTBCHHBIX HaYK.
HayK.
[TepeuncnsaTh pa3aenas OMOJIOTUH
HCM :
’IZIYeMO cmp au&m T M B COOTBETCTBUE C 00BEKTAMU H3yUCHHUS.
opmpemui: Y. Jlapun, I'. Menaenb .
q 119( IIZ A py ’ eq)m;( ’ HaspiBaTe BakHEHIIME OTPACIU
- K. Koneuos, Jlx. Yorcon n @. Kpuk. | 5,000 ryaeckux smanmit 3a7a4H,
T a6ﬂuuz4bz u cxemwvl: «MeToapl MO3HAHUSI crosmme Tieper Guosnorueii XXI .
YKUBOM TIPUPOJIBI»
1.2 | MeToibl TO3HAHUS 1 MeTo1bl MO3HAHUS )KUBOU PackpbiBaTh coJiep>KaHUE TEPMUHOB

Y TIOHSATUH: HAYYHBI METOJ, METOJbI
HCCJICJIOBAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MO3HAHUS )KUBOU MPUPO/IbI: HAOIIOJIEHUE,
JKCIIEPUMEHT, OMUCAHUE, U3MEPEHUE,

30



Jemoncmpayuu:

Tabnuywl u cxemwvl: « MeTOIBITO3HAHUS
YKUBOM IIPUPOIBI».

Jlabopamopnule u npakmuuecxkue
paoomoi:

[Ipaktuueckas padbora Ne 1.
«Vcnonb30BaHuE pa3IMUHBIX METOJIOB
IIPU U3YYSHUH OHOJIOTHUCCKUX
00BEKTOBY

KJ1accuduKaIys, MoJIeIupPOBaHue,
cTaTUCTUUYECKast 00paboTKa JaHHBIX

Utor

O 9aCoOB I10 TCMC

2

Tema 2. dKuBble cUCTEeMbI M

HX Oprauu3anus

2.1

buosnornueckue
CHCTEMBI, TTPOIIECCHI
Y UX U3YUYCHUE

1

JKuBsbie cuctembl (OMOCUCTEMBI)
KaK MpeaIMET U3y4eHUs: OMOJIOTHH.
OTnuune )KUBBIX CUCTEM

OT HEOPTraHUYECKOMN ITPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpOBHU Opra"u3alnuu
OMOCHCTEM: MOJIEKYJISIPHBIH,
OpPraHOUIHO-KJIETOYHBIH,
OpraHU3MEHHBbI,
MOMYJIAIIMOHHO-BUOBOM,
3KOCUCTEMHBIN
(OMOTEOIICHOTUYECKHIN),
ouochepHbIi.

Hayxku, nzyvaroniye 6uocucreMsl
Ha Pa3HbIX YPOBHSIX OpraHU3AINH.

PackpriBath copepkanne TEPMUHOB

¥ TIOHSTUI: CUCTEMa, OMOJIOTHYeCKast
CUCTEMa, DJIEMEHTBI CHCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
OoOMeH BEIIEeCTB, Pa3MHOKEHUE, POCT,
pa3BUTHE, HACTEACTBEHHOCTb,
U3MEHYMBOCTD, Pa3IPaKUMOCTh,
9HEPro3aBUCHUMOCTh, YPOBHH
OpraHu3aluu XU3HU (OMOCUCTEM).
XapakTepru30BaTh MPUHITUTIBI
OpraHu3anuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAsI YIIOPSIOYEHHOCTD,
CaMOPETYJIAIHNS, UePAPXUIHOCTD.
[lepeuncnars yHUBEpCaIbHbIE CBOMCTBA
YKUBOTO: €AMHCTBO XUMHUUYECKOTO
COCTaBa, Pa3APaXUMOCTh, JBHUKCHHE,
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Jemoncmpayuu:

Tabnuywl u cxemvt: «OCHOBHBIC
MPU3HAKU KU3HUY», Y POBHU
OpraHU3aIUH KUBOU IIPUPOIBI.
Mopens mosekynsl JTHK

roMeocTas, pocT U pa3BUTHE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTb,
ABOJTIONMS (TIPUCTIOCOOIEHNE

K U3MEHSIIOIIUMCS YCIOBUSM).
[TpuBOIUTH IPUMEPHI OMOCHCTEM
pa3HOro YpOBHS OpraHU3allH

Y CPaBHUBATD MPOSBICHUS CBOWCTB
KUBOTO HA Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE MTPOLIECCHI,
MpOTEKaroUMe B OMOCUCTEMAX:
OOMEH BEILECTB U MPEBPAILICHUE
HHEPIrUH, CAMOBOCIIPOU3BEICHHE,
caMOperyJislus, pa3BUTHE.
Cobumronath npaBuiia 6epeKHOTO
OTHOIIICHUS K KUBOU MPHUPOJIE

Htoro yacoB o teme 1
Tema 3. XuMun4yeckuii cOCTaB M CTPOeHHE KJIETKHU
3.1 | Xumuueckuii cocTaB 1 XUMHUYECKHUM COCTAB KIIETKHU. PackpriBaTh coziep:kaHne TEPMUHOB

KieTku. Bona
Y MUHEpPaJIbHBIE COJIN

XUMHUYECKUE IIIEMEHTHI:
MaKpO3JIEMEHTBI, MUKPOJIEMEHTBHI.
Boja u MuHepasbHbIE BELIECTBA.
DyHKIHUH BOABI U MUHEPAIbHBIX
BEILIECTB B KieTke. [Tognepxanue
OCMOTHUYECKOT0o OanaHca.
JHemoncmpayuu:

Luacpammur: «Pacpenenenue

XUMHUUYECKHUX DJIEMECHTOB B HE)KMBOU

Y TIOHSATUH: 3JIEMEHTbI-ONOTEHBI,
MaKpOdJIEMEHTHI, MUKPOIJIEMEHTHI;
MUHEpPAJIbHBIE BELIECTBA, MOJIEKYJIa
BOJIbI KaK JTUTIOJIb, BOJIOPOJIHBIE CBSI3H;
rusipodunsHbIe U THAPO(HOOHDBIE
BEILIECTBA.

Jloka3pIBaTh €MHCTBO JIEMEHTHOTO
COCTaBa KakK OJTHO U3 CBOMCTB KHBOTO.
PacnpenensiTb XUMHUYECKHE 3JIEMEHTHI
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npupoze», «PacrpeneneHne XuMHIECKUX
3JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabauywt u cxemsi.: «llepuoguyeckas
Ta0JIMIIA XUMUYECKHUX DIIEMEHTOB,
«CTpOEHNEMOTIEKYJIBI BOIBD»

0 TPYIIIaM B 3aBUCUMOCTHU
OT KOJIMYECTBEHHOTO MTPEJCTABUTEIIHCTBA
B OPTaHU3MeE; XapaKTEPU30BaTh POJIb
OTJICJbHBIX DJIEMEHTOB.

BbISIBASITE CBSI3b MEXKY COCTABOM,
CTPOCHUEMMOJIEKYJIBI XUMUYECKOTO
COCIMHEHUS U er0 PYHKIMUSIMU B KIIETKE

3.2 | benku. CocraB u benku. CoctaB u cTpoeHHE OEIIKOB. PackpriBaTh copepikaHue TEPMUHOB
CTpOoeHHE OCIIKOB AMMHOKHCIIOTBI — MOHOMEPHI OSITKOB. U TIOHATHIA: OCIIKY, IOJTMMEDPHI,
Heszamenumeble u 3aMeHUMEBIE MOHOMEPBI, aAMUHOKHCIIOTHI, TeTITHIHAS
AMHUHOKHUCJIOTBI. AMHUHOKHUCIIOTHBIN CBSI3b, MMOJUNENTH, IEHATYPALIHSL.
COCTaB. YPOBHU CTPYKTYPhI OCITKOBOM XapakTepu3oBaTh OEJIKU KaK KIacc
MOJIEKYJIbI (MIepBUYHAS, BTOPUYHAS, OpPraHUYECKUX COECUHEHUN;
TpPEeTUYHAas U YETBEPTUYHAS CTPYKTYPA). KJIaCCU(PUIIMPOBATE UX 110 CTPOCHUIO
XUMHUUECKHE CBOMCTBA OEJIKOB. (rmoOynsspHbBIe U GUOPHILIIPHBIC OCIIKN),
buonorunueckue (byHKI_II/II/I O€EJIKOB. [EPEHYUCIIATD U XapaKTEPU30BaTh
Jlemoncmpayuu: (GyHKIMU OEKOB
Tabauywl u cxemwvr: «CTpoeHue
MOJICKYJIbI OeTKay.
Obopyodosanue: CBETOBOM MUKPOCKOII,
MUKpOTIpEenapaThl
3.3 | depmeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpriBath conepkanne TePMUHOB
OMoIOTHYeCKHe KaTaJan3aTOPhI. Y TIOHATHI: PEPMEHTHI, AKTUBHBIN IIEHTP,
KaTaJIn3aToOphI Crpoenue pepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Cnenu(pUIHOCTD,

cyocTpaTtHas cCrielu(puIHOCTb.
KodepmenTtsl. ButamuHsb.
Otnuuusa pepmMeHTOB

Ko(pepMeHThI, OCITKHN-aKTHBATOPHI
1 OEJIKU-UHTUOUTOPBI.
VYka3siBaTh OTINYUS (HEPMEHTOB
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OT HEOPTaHMYECKUX KaTaau3aToOpoB.
JHemoncmpayuu:

Tabauysl u cxemvr: «CTpoeHue
dbepmenTay.

Obopyodosanue.: 000pya0BaHUE

JUISl IPOBEACHUST HAOIIOACHUH,
VU3MEPEHUH, SKCIIEPUMEHTOB.
Jlabopamopnwie u npakmuueckue
paoomot:

Jlabopartopnas padota Ne 1. «M3yuenue
KaTaJTUTUYECKON aKTUBHOCTHU
dbepmMeHTOB (Ha IpUMEpPE aMHIIa3hl

WM KaTanas3bl)»

OT HEOPTaHWYECKHUX KaTaIU3aTOPOB.
OOBSICHATH POJIb PEPMEHTOB

B (DYHKIIMIOHUPOBAHUH JKUBBIX CUCTEM,
B ITPOMBINIUICHHOCTH, B MEJTUITMHE,

B MOBCEIHEBHOM KHU3HHU YeJIOBEKa

3.4

VYraeBoasl. JIunuasl

VYrneBoapl: MOHOCaxapu bl (IJII0K03a,
prbo03a u 1e30Kcupud03a), Tucaxapubl
(caxapo3a, JJaKT03a) U MOJUCaXapUIbl
(KpaxmaJl, TIIMKOT€H, LIEeJIII0J103a).
buonornueckue pyHKIMH yTIIEeBOAOB.
JIMnuael: TPUTIULEPUIBL,
dbocdonunubl, CTEpOUIBI.

IMunpodunsHO-TUAPOGDHOOHBIE CBOWCTBA.

buonornueckre pyHKIMH JIUMTHIOB.
CpaBHeHUe yTiIeBOJI0B, OEJIKOB

Y JIMTIAJIOB KaK UCTOYHUKOB DHEPTHUH.
Jemoncmpayuu:

Tabnuywl u cxemol. «YTICBOIBI,
«JIummaeny.

PackpeiBath cojsiepikanre TEPMUHOB

Y TIOHSTHI: YTJIEBOJIbI, MOHOCAXapHU/IbI,
JMCaxapu/bl, MOJUCAXAPU/IbI, TTIOK03a,
pubo3a, n1e30kcupudo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEeJITI003a
(kmeTyaTka), Kpaxmall, TIIUKOT€H;
JIUTIAJIBI, TPUTTIULEPUIBI (KUPBI, Macia),
dbochonunuibl, CTEPOUIBI.
XapakTepu3oBaTh yIJI€BO/bI,

JUTUBI KaK KIIACC OPTaHUYECKHUX
COCIUHEHUN.

KnaccudummpoBath yriaeBoabl U JIATTHATBI
M0 CTPOCHUIO; MEPEUHUCIIATh PYHKITUU
YTJIEBOJIOB U JIUIIHJIOB.
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Obopyodosanue.: 000pya0BaHNE
IUTS TIPOBEICHU ST HAOJFOICHUH,
U3MEPEHH, SKCIIEPIMEHTOB

CxeMaTu4ecku n300pakaTh CTPOCHHE
MOJIEKYJI YTJIEBOJIOB, JIMITHJIOB

3.5 | HykienHoBsie Hyxkneunossie kucnotsl: JJHKu PHK. PackpsiBaTh conep:kaHue TEPMUHOB
KUCIOTBL. ATD Hyxneorusr — MoHOMEpPHI Y TIOHATUMN: TI€30KCUPUOOHYKIICUHOBAS
HYKJIEMHOBBIX KHCIO0T. CTpoeHue kucnota (JJHK), pubonykiennoBas
u ¢pynkun JIHK. Ctpoenne u pynkuun | kucnora (PHK), nykieorus,
PHK. AT®: ctpoenune u GyHKIIUH. MOJIMHYKJICOTH IHAS LIETTh
Jlemoncmpayuu: (MOMMHYKJIEOTH]T), KOMILJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, @. Kpuk, dbyukmuu JIHK (xpanenue u nepegaya
M. Vunkunc, P. ®paHkinH. HACJIEeICTBEHHOW UH(OpPMALIN); BUJIBI
Tabauywvl u cxemoi: PHK (undopmanmonnas, TpancopTHasi,
«Hyxneunossie kucnotsr; JJHK», pubocomanbHas); aneHo3uHTpudochar
«buocunres 6enkay, «CtpoeHue (AT®), makpospruyeckas CBs3b.
MoJieKysbl ATD». XapakTepu3upoBaTh HyKIEUHOBBIC
Obopyodoeanue: CBETOBOI MUKPOCKOIL, KHACJIOTBI KaK XMMUYECKUE COCAMHEHUS
MUKpOITpEnaparsl Y HOCUTEJU HACIEICTBEHHOU
UH(OpPMALIUH.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MOJIEKyYJI HyKJIenHOBBIX KucioT (JIHK,
PHK) u AT®.
CxemaTtnuecku n300paxarb CTpPOCHHE
HYKJIEOTUJOB, MOJIEKYJ HYKJIEHHOBBIX
kucinor, AT®
3.6 | Ucropus u meToapl [urosnorus — Hayka O KJIETKeE. PackpsiBaTh conepkaHue TEPMUHOB

W3YYEHUS KIIETKHU.
Kierounas teopus

Kiterounas teopust — npumep
B3aUMOJICUCTBHS UIEH U (PaKTOB

Y MIOHATHUM: KJIETKA, [IUTOJIOTHSI;
PaCKpBIBATh COAEPHKAHUE MTOT0KEHUM

35



B HAYYHOM ITO3HAHUHU.
MeTo1bl U3yUeHUSs KIIETKH.
Jemoncmpayuu:

Ilopmpempi:

A. JleBenryk, P. I'yk, T. [IIBanH,

M. nennen, K. bap, P. Bupxos.
Obopydosanue. CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATHHBIX KIIETOK;
PUCYHKH C MUKpodoTorpadpusmMu
KJIETOK, TIOJTy9€HHBIE C TIOMOIIHIO
CBETOBOTO M 3JIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOU TEOPHUH.

IlepeuncnaTs U XapaKTepHU30BaTh
OCHOBHBIC METO/IbI U3YUEHHUS KIIETKHU:
(IpUTOTOBJIEHUE CPE3OB,

OKpalIMBAaHUE, MUKPOCKOIIMPOBAHUE,
HEHTpU(yrupoBaHue, KyJIbTUBUPOBAHHE
KJIETOK Y TKaHE )

3.7

Kierka
KakK IE€JIOCTHAsA
JKUBas CUCTEMA

KieTka kak 1esiocTHast ’KuBasi CUCTEMA.
OO01Me Npu3HaKK KIETOK: 3aMKHYyTast
HapyxHast MemOpaHa, mosiekysbl JIHK
KaK T€HEeTUYECKUI anmnapar, CHCTEMA
cuHTe3a Oenka. TUnsl KIETOK:
3YKapUOTUYECKAs U MMPOKAPUOTUYECKASL.
Oc00EHHOCTH CTPOCHHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6akrepuii. CtpoeHne
yKApUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYUS PACTUTEIBHOM, )KUBOTHOU

U rpuOHOM K1eTku. [ToBepXHOCTHBIE
CTPYKTYPbI — KIIETOUYHAsI CTEHKA,
TJIMKOKAIUKC, UX (QYyHKIUH.
[TnazmatudeckasimemOpaHa,

PackpeiBaTh cosiepkaHue TEPMHHOB

U TIOHSITUMN: KJIETKH (dYKapuOTHIECKasl,
MIPOKAPUOTHUYECKAS ), ITUTa3MaTHIECKas
MeMmOpaHa (1miazManeMma), TITMKOKaIUKC,
TPAHCIIOPT BEIIECTB (MTACCUBHBIMN,
aKTUBHBIN), DHAOUUTO3 ((paroiuTos,
MTMHOIIUTO3), SK30IIUTO3, KJIECTOUHAS
CTEHKa, HYKJICOU]I.

CpaBHUBaTh MEX1y OO0
DYKAPUOTHYECKHUE U TIPOKAPUOTHICCKUE
KJICTKH; OTMEUYATh CXOJCTBO M Pa3TUIHS
B CTPOCHUHU KIJIETOK OaKTepui,
JKUBOTHBIX, PACTCHUN U TPUOOB
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ee CBOMCTBA U (DYHKIIUH.
JHemoncmpayuu:

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

T. llIBann, M. llInernen, K. bap,

P. Bupxos.

Tabauywl u cxemolr: «CTpoeHHE
YKapUOTUUYECKOH KIETKN», « CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHue
pacTUTENbHOU KIIETKN», « CTpOeHHE
MPOKAPUOTHYECKOMN KIICTKW.
Obopyoosanue: CBETOBOM MUKPOCKOTI,
MUKPOIPENAPATHI PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrtpoeHue
DYKapUOTHYECKOMN
KJICTKH

[{uTormnasma 1 ee OpraHoOU/IbI.
OnHOMEeMOpaHHbIE OPTraHOUIbI KJIETKU:
OIIC, anmnapat 'oab1Ku, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOU/IbI KJIETKU:
MUTOXOHJIPUH, TUTACTHUIBI.
[IpoucxoxaeHne MUTOXOHIPUIA

v mractua. Buaer miactup.
HememOpanHbIe opraHoOuIbI KJIETKH:
prOOCOMBI, KJICTOYHBIA IIEHTP,
IEHTPHOJIU, PECHUIKH, )KT'YTUKH.
DyHKIIMA OPTraHOUIOB KJIETKH.
Bxirouenus. Snpo — perysaTropHbIi
ueHTp kneTku. CTpoeHue sapa: saepHas
000J104Ka, KapuoIjia3ma, XpoMaTHH,

PackpbiBath copepkaHne TEPMUHOB

Y TIOHSTHIA: ITUTOIIIa3Ma, OPTaHOU/IHI,
supomnazmarnyeckascets (II1C),
anmapat ["oJbKu, TH30COMBI, BAKyOJIb,
MUTOXOHPHH, TUTACTUIBI (XJIOPOTIACTHI,
XPOMOTLIACTHI, JIEUKOTLIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOYHBIN
HEeHTp (IIEHTPOCOMa), PECHUYKH,
KT'YTUKH, BKITIOUSHUS, SAJIPO, sACpHAS
000J104Ka, Kapruoruia3Ma, XpoMaTHH,
STTPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE DYKAPHOTHICCKON
KJIETKH 110 U300paKEeHUAM

¥ Ha MUKpOTIpenaparax;
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SAIPBIIIKO. XPOMOCOMBI. TpaHcropT
BEILIECTB B KIIETKE.

Hemoncmpayuu:

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

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

P. Bupxos.

Tabnuywvl u cxemoi: «CTpoeHUE
DYKapUOTUYECKOU KIETKN», « CTpOEHHE
KUBOTHOU KJIETKN», «CTpoeHUE
PacTUTENBHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKI,
«CtpoeHue sazipa KIETKN.
Obopyoosanue: CBETOBOM MHKPOCKOTI,
MUKPOIIPENapaThl PACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuvle u npakmuuecxkue
paoomowi:

JlaGopartopHas padota Ne 2. «M3yuenue
CTPOEHMUS KJIETOK PACTEHUM, )KUBOTHBIX U
OaKTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKPOIIpenapaTax U UX OMUCAHUE

KJIaCCU(UIIMPOBATH OPTaHOMIbI

B 3aBUCHUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0THOMEMOpaHHbBIE,
IByMeMOpaHHbIe, HEMEMOpPaHHbIE);
OMUCHIBATh (PYHKIIUU KAKIOTO
OpraHoujia B KJIETKe.
XapakTepu30BaTh KIETOYHOE SIAPO KaK
MECTO XpaHeHUs, iepeaaun (yJaBOEHUE
XpPOMOCOM) U peain3aluu
(TpaHCKpHUIILIKS) HACJIEACTBEHHON
uH(pOpMaAIUU KIETKH.

[lepeuuncnsiTh U ONMUCHIBATH KOMIIOHEHTHI
anpa u ux QyHKIIHHY;

CxeMaTn4yHO U300paxkaTh CTPOECHUE
PACTUTEIIBHOU U KUBOTHOW KJIETKH.
OOBSICHATH OMOJIOTHYECKOE 3HAUCHUE
TpaHCIOpPTa BEUIECTB B KIIETKE

HToro yacos 1o Teme 8

Tema 4. JKuzHenessTeJbHOCTh KJIETKH

4.1 | OOGmeH BemecTs. 2 OOMeH BeNIecTB, UK META00IU3M. PackpsiBaTh coziepkaHuE TEPMUHOB
[Inactuueckuit Accumuisnus (IJIaCTUYECKU 0OMEH) U TIOHSTHI: OOMEH BEIIECTB U
ooMeH. DoToCHHTE3. U JUCCUMMIISIIMS (PHEPTeTUUECKUI npeBpalieHue YHEPrun (MeTadoIu3Mm),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €TUHOTO ACCUMMWISLINSA, IUNIACTHYECKUHA OOMEH,
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npouecca Meraboausma. Posb 3akoHOB
COXpaHEHMS BEILIECTBA U DHEPTUH

B IOHUMAHUK MeTabon3ma. Turel
oOMeHa BeIIeCTB: aBTOTPOHBIN

u rerepotpodusiid. Pons pepmenTon
B 0OMEHE BEIIECTB U NPEBPALLEHUN
sHepruu B Kietke. orocunres.
CaeToBas 1 TeMHOBasi (pa3bl
¢dorocunresa. Peakiuu potocunTesa.
OddexkTuBHOCTh POTOCUHTESA.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emiie. BiusiHue ycinoBuii cpesipl
Ha (OTOCUHTE3 U CIIOCOOBI MOBBILIEHUS
€ro IPOJYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCHUHTEZUPYIOLIINE
OaxkTepuu. 3HaUCHHE XEMOCHUHTE3a
JUIA )KU3HU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemol: «XJIOPOIIACTY,
«DOoTOCUHTE3»

JUCCUMUJISIIIUS, SHEPTETUYECKUIT OOMEH,
dboTocunTes, poronus,
dbochopunupoBanue, NepeHOCUNK
IIPOTOHOB, XEMOCUHTES3.

OnuceiBaTh (OTOCUHTE3, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOU U TEMHOBOM
daze.

BoISIBASITE IPUYUHHO-CIIEACTBEHHbBIC
CBSI3U MEX/1y MOTJIOIIEHUEM COTHEUHOMN
HHEPruu XJIOPOYHUIIJIOM U CUHTE30M
Monekya ATO.

CpaBHUBATH UCXO/IHBIC BELIECTBA,
KOHEUYHBIE ITPOAYKTHI U YCIOBHUS
MIPOTEKAHUS PEAKIIUI CBETOBOM

¥ TEMHOBOH (a3sl poToCcHHTE3A;
CpaBHuBaTh (HOTOCHUHTE3 U XEMOCUHTES3.
OueHuBaTh 3HaU€HUE (POTOCUHTE3A U
XEMOCHHTE3a JJIs ’KU3HH Ha 3emiie

4.2

DHepreTuuecKuit
oOMeH

DHepreTudeckuii 0OOMEH B KIIETKE.
PacuieryieHue BemecTB, BhIACICHUE

Y aKKyMYJIMPOBAHUE YHEPTUHU B KIIETKE.
DTarnbl SHEPreTUYECKOro oOMeHa.
['mukonus. bpoxkeHuen ero BUbI.

PackpbIBaTh coiepaHue TEPMUHOB

Y MIOHSTUI: SHEPTeTUUECKUI OOMEH,
TJIMKOJIN3, MOJIOUHOKHUCIIOE OpOXKEHHE,
CIOUPTOBOE OpOXKEHUE, OMOJIOTUYECKOE
OKHCJIEHUE, KJIETOYHOE JbIXaHHE,
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Kucnoponnoe okucnenue,

WIH KJIETOYHOE JIbIXaHHUE.
OxucnutensHoe pochopuiupoBaHue.
D¢ HEeKTUBHOCTH YHEPTreTUUSCKOTO
oOMeHa.

Jemoncmpayuu:
Tabnuywl u cxemwvl: « TUTIBITATAHU,

«MeTtabomu3m», «MUTOXOHAPHUSY,
«OHEPTeTUYECKUA OOMEH

JTUCCUMUTIATINS, (PEepMEHT.
XapakTepu3oBaTb OOMEH BEIIECTB

Y TIPEBPALLEHUE SHEPTUU (META00IIN3M)
KaK OJJHO UX CBOMCTB 3KHUBOTO.
[TepeuuncnsaTb 0COOEHHOCTH
TUTACTUYECKOTO ¥ DHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHaBIUBAThH
B3aMMOCBSI3b MEXKTy HUMHU.

Pasznuyath TUIIBI OOMEHA BEIEeCTB

B KJIETKE: aBTOTPO(HBI

U TETEPOTPOQPHBIN.

OnuckIBaTH ATAIBI YHEPTETUYECKOTO
oOMeHa (ToArOTOBUTEIbHBIH,
OECKHUCIIOPOIHBINA, KUCIOPOIHBIN)

Y CPAaBHUBATH UX MEXY COOOM.
XapakTepu3oBaTh PEAKIUH INIMKOJIN3A,
OpO>KeHMS, KJICTOYHOTO JBIXaHUS;
BBISIBIISAITH TIPUYMHHO-CJICICTBCHHBIC
CBSI3M MEX]y TIIMKOJIU30M, KI€TOYHBIM
JIBIXaHUEM U CUHTE30M MOJEKYJI ATO.
CpaBHuBath 3QHEKTHBHOCTH
OECKHUCIOPOTHOTO U KUCIOPOJTHOTO
ITaIoB

4.3

buocunTes Genka

Peakuyu maTpu4HOro cuHTesa.
I'enernueckas nadopmanus u JJHK.
Peanuzanus renernueckoid ”HGopMauuu
B KJIeTKE. ['eHeTu4ecKuil KoJ uero

PackpeiBaTh conepxaHne TEPMUHOB
1 NOHSTHN: T€H, TCHETUYECKUM KO,
MATPUYHBIN CUHTE3, TPAHCKPHIILIUS,
TPAHCIIALMS, KOJIOH, AHTUKOJIOH,
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CBOMCTBA. TpaHCKpHUIILUS — MATPUYHBIN
cunte3 PHK. Tpaucasnus — Onocunres
Oenka. DTanbl TPAHCIIALMH.
KoanpoBanneamMmuHOKHUCIOT. P

0JIb puOOCOMB OMOCHHTE3€E OeIKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbnos.

Tabauywt u cxemor: «Ctpoenue JJHK»,
«CTtpoeHue u PyHKIIMOHHUPOBAHUE TEHAY,
«CunTe3s Oenkay, «Permmukarus JJTHK,
«I'eHeTHUECKUI KO,

Obopyoosanue.: MO~ alTUTMKAIIAN
«¥Y neoenue JIHK u tpanckpunims»,
«buocuntes Oeka

pubocoma, IeHTpajIbHas JI0rMa,
MOJIEKYJISIpHasi OMOJIOTHA.

OrnpenensiTh CBOMCTBA TEHETUYECKOTO
KOJ1a (TPUILIETHOCTh, OJIHO3HAYHOCTb,
BBIPOXKJICHHOCTh, YHUBEPCAIbHOCTD,
HETEePEeKPHIBAEMOCTh, HEITPEPHIBHOCTH ).
OnuchIBaTh 3Talbl peaiv3alnuu
HaCJIeJICTBEHHOW MH(POPMAIIUHU B KJIETKE.
CpaBHUBATH peaKI MATPUYHOTO
cunrtezamosiekya PHK u Genka B kiietke

4.4

Hexnerouynsie
(bOpMBI KUZHU —
BHPYCHI

Hexnerounsie (opMbl ®KU3HU — BUPYCHI.
Uctopust OTKpBITUSI BAPYCOB

(. N. UBanoBckwuit).

OCO0EHHOCTH CTPOCHUS U dKU3HEHHOTO
uKJia BupycoB. bakrepuodaru.
bosie3nu pacTeHuii, ) KUBOTHBIX

Y YEJIOBEKA, BHI3bIBAEMbIC BUPYCAMHU.
Bupyc ummyHnoneduimra yenoeka
(BUY) — Bo30y1uTeNb

CIINda. OOpaTHas TpaHCKPUIILIHUS,
peBepTasza u MHTerpasa.
[Tpodunaktuka pacnpocTpaHeHHsI
BHUPYCHBIX 3a00JIEBaHHIA.

PackpriBath conepkaHrue TEPMUHOB

Y TIOHSITHI: BUPYC, BUPYCOJIOTHS,
Karcuj, 6akrepuodar, BUpyc
uMMyHoieuinta yenoreka (B1Y),
OHKOTCHHBIE BUPYCHI.
XapakTepu30oBaTh BUPYCHI KaK
HEKJIETOUHYI0 ()OpMY KHU3HU;
O0COOCHHOCTH CTPOCHUS

U )KU3HEESATEIbHOCTH BUPYCOB.
OnuckIBaTh )KM3HEHHBIHN IIUKI BUPYCOB
UMMYHOIe(UITUTA YeJIOBEKA; Pa3IniaTh
Ha pucynkax BTM ((Bupyc Tabaunou
Mo3auku), 6akrepuodar, BUY.
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Jemoncmpayuu:

lopmpemuwi: [1. 1. IBaHOBCKHIA.
Tabauywt u cxemol: «Bupyco»,
«bakrepuodarmny; «CtpoeHnue

Y ku3HeHHbI ki1 Bupyca CITM/1a,
oaxTeprodaray.

Obopyoosanue: MOJENb CTPYKTYPbI
JAHK; MarauTHas MOi€ab-anIInKaIys
«CtpoeHue KICTKI»

O60CHOBBIBATH U COOJIO/IATH MEPHI
PO MITAKTUKH pacpOCTpaHEHUS
BUPYCHBIX 3a00JI€BaHUI
(pecniupaTopHBbIE, KETYyI0YHO-
KHIIICYHbIC, KJICIIEBOU SHIIC(aTUT,
BUY-undexius)

HMToro yacoB 1mo reme 6

Tema 5. PazmHo:keHHe U HHAUBUAYAJIBHOEC pPa3sBUTHEC OPraHu3sMoB

5.1 | J)KusHeHHBII UK 1
KJIeTKH. [leneHue

KJIETKU. MUTO3

KneTouHbIN UK, UM )KU3HECHHBIN ITUKJT
kietku. Uatepdasa u MuUTO3.
[Ipomeccel, mpoTekatoiye B HTEpdase.
Pennukanus — peakuus MaTpU4YHOTO
cunre3a JJHK. Ctpoenne xpomocom.
XPpOMOCOMHEI HAOOP — KAPUOTHII.
JIMTUTONAHBIN 1 TaIIONIHBIN
XPOMOCOMHBIE HA0OPBI. XpOMaTHBI.
[{utonoruyeckre OCHOBBI Pa3MHOKEHUS
Y UHJVMBUAYAJIBHOTO PA3BUTHS
OpraHu3MoB. JleneHue KIETKH — MUTO3.
Cramgun muto3a. [Iponeccsr,
MPOUCXOIAIINE HA PA3HBIX CTAIUSIX
MUTO3a. bUoIornueckuii CMbICII MUTO3a.
[Iporpammupyemasi rubenb KIETKH —
amnomnTo3.

PackpbiBaTh coJiep;KaHUE TEPMUHOB

Y NOHATHUM: KIETOYHBINA ITUKJI,
uHTepdasza, peayIuMKaIms, XpoMocoMa,
KapUOTHII, TAIUIOWAHBIN, TUIIJIOUTHBIN
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHTO3 €T0 cTaauu: nmpodasa, meradasa,
anadasza, Tenodasa.

OnuchIBaTh )KU3HEHHBIN ITUKIT KIICTKU;
MEPEUYUCIIATh U XapaKTepru30BaTh
NePHO/Ibl KIIETOYHOTO 1UKJIA,
CpPaBHUBAThH UX MEXY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPABHUBATH
XPOMOCOMHbBIE€ HA0OPHI KJIETOK.
CpaBHHBATH CTAIMM MUTO34.

PaznuyaTh Ha MUKpOIIpenaparax
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Jemoncmpayuu:

Tabnuywl u cxemwvl: «KIeTOUHBIN UK,
«Pemukanus JJHK», «Ctpoenue
XPOMOCOMBI», « MUTO3)»; MarHUTHas
MOZENb-anIUIuKaus «JleneHue KIeTku;
moaenb JIHK.

Obopydosanue: CBETOBOU MUKPOCKOIT U
MUKporpenapat «KapuokuHes B KJIeTKax
KOpEeIIKa JIyKay.

Jlabopamophuie u npakmuueckue
pabomui:

Jlabopatopnas padora Ne 3.
«Habmroienre MUTO3a B KJIETKaX
KOHYHMKAa KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaX CTaJIM¥ MUTO3a.
PackpbiBaTh OMOIOrHYECKUI CMBICI
MHTO3a

5.2

dopmbl
Pa3MHOKEHHUS
OpraHU3MOB

DopMbI pa3MHOXKEHHS] OPTaHU3MOB:
OecroJioe 1 MoJI0BOE.

Buael Gecrionoro pa3aMHOXKEHHUS:
JICJICHUE HAJIBOE Y TTOYKOBAHUE
OJTHO- ¥ MHOTOKJICTOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE
pa3MHOXKEHHE.

HckyccTBeHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUYCHUE
JUTSCETICKITU Y.

[TosnoBoE pa3sMHOXKEHUE, ETOOTIINYUSA
oT 0ecIoJIoro.

PackpbiBaTh copepkaHue TEPMUHOB
Y MIOHATHUH: PA3MHOKEHHE, KIIOH,
MOJIOBBIE KJIETKHU (TaMeThl),
AWLIEKJIETKA, CIEPMATO30M 1, 3UTOTa,
JIeJIeHre HaJIBOe, TOUYKOBAaHHUE,
CHOpyJIsiius, pparMeHTalus,
BETETaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKECHUE, OIIBUICHUE,
JIBOMHOE OTNIOAOTBOPEHUE, MOJIOBBIE
KEJIe3bl, CECMCHHUKH, SIMYHNKH,
OILTIOI0TBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Jemoncmpayuu:

Tabauyvt u cxemol: «DopMbI
Pa3MHOKEHUSL OPraHU3MOBY, «JIBOMHOE
OIUIOJJOTBOPEHUE YIIBETKOBBIX
pacTeHui», «/leeHne KIeTku
OakTepun», «BereraTuBHOE
pa3sMHOXKEHUE pacTeHui», «CTpoeHue
MOJIOBBIX KJIETOK»

XapakTepuzoBaTh 0COOCHHOCTH

Y 3HaUYeHHE OeCIoI0ro

M II0JIOBOT'O cIOCO00B

Pa3MHOKEHUSI.

Briaensats BUaBLI 0eCIionoro
Pa3MHOXKCHUS, BBISIBIIATH B3aUMOCBSI3H
Mexy hopMaMu U criocodamMu
Pa3MHOXKECHUS, U UX OMOJIOTMYECKUM
3HAYECHHUEM.

Bnaners npuemMaMu BEereTaTUBHOTO
Pa3MHOXKEHUS KYJIbTYPHBIX pAaCTCHHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepru30BaTh MOJIOBBIC KIETKH:
SIMIIEKIJIETKH, CIIEPMAaTO30U/Ibl;
BBISIBJIATHE OCOOCHHOCTH

UXCTPOCHHS

5.3

Meiios

Meiio3. Craauu meiiosa. IIpoiecchl,
IIPOUCXOIAIINE HA CTAIUAX MEN03A.
[IoBenenne XxpoMOCOM B MEMO3E.
Kpoccunrosep. buonornuecknit cMbICI
Y 3HAYEHHE MEHO03a.

Jemoncmpayuu:

Tabauywl u cxemvi: «JleneHmne KICTKN»,
«Menos».

Obopyodosanue: moaenb JJHK;
MarHUuTHAasI MOJAENb-alTUTUKALUS
«JleneHue KIEeTKn»

PackpbiBaTh copiepxaHre TEPMUHOB

U TIOHSTHM: MEH03, KOHbIOTallus
XPOMOCOM, IEPEeKPecT (KPOCCHHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepu3oBaTh ME03 Kak crocod
KJIETOYHOTIO JCJICHHS; OMUCHIBAThL MEi03
0 CTA/IUSIM; CPAaBHUBATh CTAJIMU MEil03a
1 MUTO3a.

Paznuuath Ha pUCYHKax CTaIMM MEH03a;
pPacKpbIBaTh OMOJIOrMYECKOE 3HAUCHUE
Meo3a
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5.4 | ObpazoBanue ["amerorenes — nporecc 00pa3oBaHus PackpbiBaTh coaep:kaHue TEPMUHOB
U pa3BUTHE MOJIOBBIX KJIETOK YKUBOTHBIX. Y [TOHSATUI: TaMETOT€HE3, CIEPMATOTEHES,
IMOJIOBBIX KJIETOK. I1onoBbIe Jkene3bl: CEeMEHHUKU OOI'CHE3, CIICPMATO30U, aKpOCOMa,
OmnogoTBOpeHue u ssugHuKd. OOpa3oBaHue U pa3BUTHE AULIEKJIETKA, MOJISPHBIEC TEIbLA.
TIOJIOBBIX KJIETOK — TaMeT (CIIEpMAaTO30U/I, | XapaKTeprU30BaTh OCOOEHHOCTH
AWIIEKIETKA) — CIIEPMATOreHE3 raMeToreHe3a y )KUBOTHBIX U €ro CTaJIuu;
u oorexnes. OcoOEHHOCTH CTPOEHUS TIOJIOBBIE KJIETKH )KUBOTHBIX U OIMCHIBATH
SAUILIEKIETOK U CIIEPMaTO30UI0B. MPOLIECC UX PAa3BUTHSL.
OmnonorBopenue. [laprenorenes. CpaBHUBATh ClIEpMATOTE€HE3 U OOT'CHES.
Jlemoncmpayuu: OnuckIBaTh OIUIOI0TBOPEHHE,
Tabnuywl u cxemol.: «IIpsiMoen HenpsiMoe | OMOJIOTMYECKOE 3HAUYECHHE
pasBuTHe, «I'aMeToreHe3 OILJIOJIOTBOPEHUS
y MIIEKOIIUTAIOLIUXH YETOBEKAY.
Obopyodosanue: Moaenb MeTadazHon
XPOMOCOMBI, MUKPOCKOII,
MUKponpenaparbl «CepMaTo301 bl
MJICKOTTUTAIOLIET Oy, «SIHIeKIeTKa
MJIEKOMHUTAOILIETO».
Jlabopamopnuie u npakmuueckue
paoomoi:
Jlabopatopnas pabota Ne 4. «3ydenue
CTPOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTax»
5.5 | UunuBuayansHOE NunuBunyansHoe pa3Butue (oHTOreHe3). | PackpwiBaTh coaep:kaHne TEPMUHOB
pa3BuUTHE OMOpHOHAIBHOE Pa3BUTHE Y TIOHSITUI: OHTOTEHE3, SMOPUOTEHE3,
OpraHU3MOB (aMOproreHes). ATarbl SMOPHOHAILHOTO | 3UTOTA, APOOIIEHUE, OIIACTOMEDSI,

Pa3BUTHA Y ITIO3BOHOYHBIX )KUBOTHBIX!

MopyJia, 6actyia, 6JacTorenb,
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IpoOJieHue, racTpyJIsilus, OpraHOreHes.
[TocTamOpuoHaibHOE pazBuTHE. TUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TpsiMoe (JTMYMHOYHOE).
Bnusnue cpenbl Ha pa3BuTHE
OpraHu3MoB; (PaKTOpkI, CIOCOOHbBIE
BBI3BIBATh BPOKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenmii. OHTOreHE3
I[BETKOBOI'0 PACTEHHUSI: CTPOCHHE CEMEHH,
CTaJluy Pa3BUTHUA.

Jemoncmpayuu:

Tabauywvl u cxemol: «OCHOBHBIE CTAIUU
OHTOTeHEe3a», «[Ipsimoe u HempsMoe
pa3BuUTHE, «JIBOITHOE OIJIOIOTBOPEHHE
YLBETKOBBIX PACTCHUIN»

racTpyJia, HelpyJia, OpraHOreHe3;
3apO/IBIIIEBBICIUCTKHU: IKTOAEPMA,
Me30/IepMa, SHTOIEPMa;
NOCTAMOPHUOHAIBHOE Pa3BUTHE: MIPSIMOE
U HemipsiMoe (JIMYMHOYHOE); MeTaMop(do3,
Meracropa, MHKpOCIIOpa, IbUIbLIEBOE
3€pHO, CIIEPMHUM, 3aPOABIIIEBBIN MEIIOK,
JIBOMHOE OIJI0JIOTBOPEHHE.
Omnpenenars 3Tanbl SMOPUOHAIBHOTO
pa3BUTHUS XOPJIOBBIX Ha CXeMax

Y [pernapaTax U ONUCHIBaTh MPOIIECCHI,
MPOUCXOSIINE HA KaXKIOM 3Tarle.
CpaBHHBaTh [IEPUOJIBI OHTOTECHE3A;
NPsIMOE U HETIPSMOE (JTMYMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKA U JPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTHYECKOE 3HAYCHUE
pa3BUTHS C METAMOP(}HO30M;
OTPULATENBHOE BIMSIHUE ATKOTOJI,
HUKOTHHA U APYTUX TEPATOTCHHBIX
(bakTOpoB Ha pa3BUTHUE 3aPO/IbIIIIA
YeJI0BeKa.

OnuceIBaTh MpOLECC ABOMHOTO
OILTOI0TBOPEHMS Y IBETKOBBIX
pacTeHuit

HToro yacoB 1o Teme

46



Tema 6. HacieacTBEHHOCTh M H3MEHYHUBOCTh OPraHU3MOB

6.1 | 'eneTnka — Hayka 1 [IpenMer u 3a7a4M TEHETUKH. PackpriBaTh cofep:kaHuE TEPMUHOB
0 HaCJIEACTBEHHOCTH Ponw nuronoruun u sMOpuogorun Y TIOHSATHI: T€H, TEHOM, T€HOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUU F€HETUKU. BKiaz (beHoTHI, XpOMOCOMBI, aJIJIeNIbHbIE T€HbI
POCCHICKUX 1 3apyOEKHBIX YUCHBIX (aytenu), TOMO3UTOTa, TETEPO3UTOTA,
B pa3BUTHUE F€HETUKU. MeTO/Ibl TEHETUKU | JOMUHAHTHBIN MTPU3HAK (T€H),
(TMOPUIOIOTUYECKUIA, PEIECCUBHBIN MpU3HAK (TeH), YucTas
UTOr€HETUYECKUI, MOJIEKY IS PHO- JUHUSL, TUOPUL.
TEHETUYECKHUI). [lepeuuncnsaTe U XapakTepu30BaTh
OCHOBHbBIE T€HETHYECKNE MOHATHS. METO/Ibl TCHETUKU: TUOPHUIOTOTUUECKUM,
['eneTnueckass CMUMBOJIMKA, UUTOTE€HETUYECKU M, MOJIEKYJIAPHO-
WCIIOJIb3yEMas B CXeMaX CKPEIIMBAHUMN. F€HETUYECKUI; TOMUHAHTHBIE
Jemoncmpayuu: Y PELIECCUBHBIE PU3HAKU PACTEHUI
Iopmpemuwi: I'. Mennens, T. Mopras, Y )KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, [Tosb30BaThCA FEHETUYECKOM
H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTHEN U CUMBOJIMKOM
Obopyodosanue. MOJEb- ANITUTUKAITUS JUIS1 3aMUCU TEHOTUITUYECKUX CXEM
«MoHOTMOPUTHOE CKpEIIUBAHUEY, CKpELIMBaHUS
repbapuii «['opox moceBHOW»

6.2 | 3akoHOMEpHOCTU 1 3aKOHOMEPHOCTH HACJIEIOBAHUS PackpriBaTh conep:kaHuE TEPMUHOB
HacCJIe0BaHUS MPU3HAKOB, YCTAHOBJICHHbIC Y TIOHSATHI: MOHOTMOPUJTHOE
IIPU3HAKOB. I'. Mennenem. MoHorudpuHoe CKpelniuBaHue, (eHOTUITHYECKHE
Mounorubpuanoe CKpeliuBaHue. 3aKOHeTMHO00pa3us IPYIIbI, THOPUIONIOTHYECKUN METOI,
CKpelIUBaHue TUOPUIOB MEPBOTO MOKOJeHus. [IpaBuiio | YuCTbIe TMHUU, TIOMUHUPOBAHUE T€HOB

JTOMUHUPOBAHUS. 3aKOH PaclIeIIeHUs
MPU3HAKOB. [ MMIOTE3a YUCTOTHI TaMeET.
[TosmHOEHM HENMOJIHOE TOMUHUPOBAHUE.

(TmoJiHOE, HETIOTHOE ), paclleIIeHUe
B IIOTOMCTBE.
OnuceIBaTh METOIUKY MPOBEICHUS
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Jemoncmpayuu:

Iopmpemuwi: I'. MeHnnensp.

Tabauyvt u cxemvl: «MOHOTHOPHUTHOE
CKpEILUBAHUE U €r0 [TUTOTCHETUYECKasI
OCHOBa», «3aKOH PACILEIUICHHS U €r0
[IUTOr€HETUYECKAsi OCHOBAY», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MoAeu-anmInkanu « MoHoruopuHoe
cKpeluBaHuey, «Henonnoe
JOMUHUPOBaHUEY, TepOapuii «['opox
MTOCEBHOW»

I'. MenenemMonbITOB 110 U3YUYCHUIO
HACJIEIOBAHUS OJTHOW Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpriBaTh conepkaHue 3aKOHOB
eanHOo00pa3usi THOPUIOB MEPBOTO
MOKOJICHUS M 3aKOHA PACIICIIICHUSA.
OOBSICHATh TUIIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXeMbl MOHOTHOPHUIHOTO
CKpCIUBaHUs, OOBSICHATH €TO
IUTOJIOTUYECKHE OCHOBBI U peIIaTh
FeHEeTUYCCKHUE 3aJ1auu

Ha MOHOTHMOPHUJIHOE CKpeIIUBaHHE

6.3

JurubpuHoe
CKpEIIUBAHHUE.
3aKOH HE3aBUCUMOT'O
HacJIeJ0BaHMS
MIPU3HAKOB

JlurubpuaHoe cKperuBanme. 3aKkoH
HE3aBUCUMOTO HACJICIOBAHUS
pU3HAKOB. [[uTOreHeTHYECKIE OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUS.
AHaIM3UPYIOLIEE CKPEIVBAHUE.
Hcnonb3oBaHne aHATU3UPYIOIIETO
CKpENTUBAHUS JISl OTIPECIICHUS
TE€HOTHUIIA OCOOH.

Jemoncmpayuu:

Ilopmpemuwi: I'. Meniensb.

Tabauyvt u cxemwl: «JIurudpugHoe
cKpeluBanuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIEIb- allIUTUKAIIHS
«/lurnbpugHOE CKpEITMBAHIE)

PackpriBaTh comepkaHue TEPMHUHOB

Y TIOHSTUN: AUTHOPUIHOE CKpElTMBaHUE,
AHATU3UPYIOLIEE CKPEIIMBAHNUE.
OnuceiBaTh onbITEI . MeHnens

10 U3YYEHUIO HACJIEIOBAHUS IBYX Map
MPU3HAKOB Y TOPOXa IMTOCEBHOTO.
PackpriBaTh conepkaHue 3aKOHa
HE3aBUCUMOTOHACIICIOBAHUS IPU3HAKOB.
[IpuMeHsATE MaTEMAaTUYECKUN PaCUYET

C TIOMOIIBIO METOJIa MIEPEMHOKECHUS
BEPOSITHOCTEW U 3aMKUCh C MOMOIIBIO
(hEHOTUNTHYECKUX PATUKATIOB
pacUICIUICHUS IPU3HAKOB Y TOTOMKOB
10 ()CHOTHUITY U TEHOTUITY.

3anuchiBaTh CXEMBbI JTUTHOPUTHOTO
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CKpCIIBaHUA, 00BACHATH €ro
MUTOJIOTHUYCCKUEC OCHOBBI U pCUIATh

reHEeTUYECKHE 3a7a4M Ha TUTHOPUTHOE
CKpEILUBaHUE

6.4

CrermuieHHOE
HACJIEIOBAHIE
MIPU3HAKOB

CuernieHHOE HACIeIOBAaHUE IPU3HAKOB.
Pa6ota T. MopraHa 1o ciemnjieHHOMY
Hacleq0BaHuI0 TeHoB. Hapyiienue
CIICTJICHUSI TCHOB B PE3yJIbTaTe
KPOCCHUHIOBepa. XpOMOCOMHAas TEOpUs
HACJICJICTBEHHOCTH.

['eneTnueckue KapThl.
JHemoncmpayuu:

Iopmpemuwi: T. Mopras.

Tabnuywl u cxemvr: «Mero3y,
«I'eHeTHMYECKHE KapThl PACTEHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3aumoaelcTBre alIeJILHBIX T€HOBY.
Obopyoosanue: MUKpOIIpenapaT
«JIpozoduna» (HopMa, myTaruu Gopmbl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Mozenb-antiukamus «llepexkpect
XPOMOCOM.

Jlabopamopnwle u npakmuueckue
paoomoi:

Jlabopatopnas pabota Ne 5. «3yuenue
pe3yJIbTaTOB MOHOTUOPHUIHOTO

U TUTHOPHUTHOTO CKPEITMBAHUS

PackpbiBaTh copepkaHUe TEPMUHOB

U MIOHATHUN: CLICIUICHHOE HACJIeI0BaHUE
MPU3HAKOB, PEKOMOUHAIMS T€HOB,
TEHETHYECKHUE KaPThl XPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIC MOJ0KCHUS
XPOMOCOMHOU TEOPUHU
HacneacTBeHHocTH T. Moprana;
PacKpbIBaTh COJIEpKAHUE PAOOTHI

T. Moprasa 1o CuernjieHHOMy
HACJIEJIOBAaHUIO TEHOB U MPUYUHBI
HapyILICHUS CLETUICHUS MEXK 1Yy TeHaMHU.
3anuchiBaTh CXEMbI CKPEIIUBAHUS

MIPY CLEIJIEHHOM HAaCJIEIOBAHUH,
OOBSCHATH MPUUMUHBI PEKOMOMHAITUU
T€HOB, ONPEAEIISTh YUCIIO TPy
CUEIUICHUS T€HOB; PEIIaTh TCHETUYECKUE
3aJlauy Ha CLEIJICHHOE HACJIeJ0BaHHUE
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y Ip030(UiIbl Ha TOTOBBIX
MUKpOIperaparaxj»

6.5 | I'eneruka mona. I'enernka mona. XpoMocoMHOE PackpriBaTh cofep:kaHuE TEPMUHOB
HacnenoBanue ompeesIeHHe 1moia. AyTOCOMBI U TIOHATUIN: XPOMOCOMHBII Ha0Op,
IIPU3HAKOB, Y TIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIe | ayTOCOMBI, II0JIOBBIC XPOMOCOMBI,
CLEIJICHHBIX C I10JIOM Y TETEPOraMETHbIE OPTaHU3MBI. rOMOTaMETHBIN IT0J1, FETEPOTaMETHBIN

Hacnenosanue nmpu3HakoB, CHUEIUICHHBIX | I1OJI, CLETUIEHHOE € IIOJIOM HACJIEI0BaHNE
C TIOJIOM. IIPU3HAKOB.
emoncmpayuu: OOBACHATH UTOJOTUYECKHE OCHOBBI
Ilopmpemur: I'. Menpens, T. Mopran, XPOMOCOMHOT'O MEXAHU3Ma OIPeICIICHUS
H.N. BaBuios. 10J1a y Pa3JIMYHbIX OPraHU3MOB.
Tabnuyvl u cxemvi: «I'eHETHKA TTONTAY, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEA0OBAHUA, HACJIEI0BAHUS IIPU3HAKOB, CLIETIJIEHHBIX
CLEIIEHHOTO C MOJI0M», «KaprnoTurbl Y HE CLEIUICHHBIX CIloyioM. PemaTh
YEJIOBEKA U KUBOTHBIX» TEHETUYECKUE 32141 HAa HACJIEIOBAaHUE
CLEIICHHBIX C II0JIOM NPU3HAKOB

6.6 | FI3MeHYHBOCTb. N3menunBocTh. Buapl n3MeHYMBOCTH: PackpsiBaTh conepxanre TEPMUHOB
HenacnencrBennas HEHACJIC/ICTBEHHAS U HACIICCTBEHHAS. Y TIOHSATHI: N”3MEHYUBOCTb,
U3MEHYHMBOCTD Ponb cpenpl B HEHACIEACTBEHHOM HACJICICTBEHHAs! N3MEHYUBOCTb,

U3MEHYUBOCTU. XapaKTEPUCTUKA
MOIU(PUKAITMOHHON U3MEHYUBOCTH.
BapuannonHsbii psa v BapualioOHHas
KpuBas. Hopma peakunu npusHaka.
KonnuecTBeHHBIE M KAUECTBEHHBIE
IIPU3HAKHA U UX HOpMa PEAKLIHH.
CaolicTBaMo AU (PUKAITUOHHON
WU3MEHYHUBOCTH.

HEHACJIC/ICTBEHHAs U3MECHUYUBOCTD,
Mou(DUKAIIMOHHAS U3MEHYUBOCTb,
BAPUALMOHHBIN pPsifl, BAPUAHTA,
BapHAllMOHHAsl KpHUBas, MPU3HAK,
HOpMa PEAKLNH, KOJTUYECTBEHHbBIC
Y KQYECTBEHHbBIEC IPU3HAKH.
KnaccudunmpoBats BUIbI
W3MEHUMBOCTHU U BBISBJISITH UX
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Jemoncmpayuu:

Tabnuyvl u cxemol: «Buasl
U3MEHYUBOCTIY, «MoaudukanmoHHas
U3MEHUYUBOCTD.

Jlabopamopnuie u npakmuueckue
paoomoi:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIIMOHHONW U3MEHUYHUBOCTH,
MOCTPOCHHUE BaPUALIMOHHOIO PsiJia

Y BApUALMOHHOW KPUBOM

OMOJIOTMYECKHE OCOOCHHOCTH.
[TepeuncisaTh cBOMCTBA
MOU(DUKAIIMOHHONW U3MEHUUBOCTH

1 OOBSACHITH €€ 3HAUCHHE

TSI OPTaHU3MOB.

PaznuuaTh KoJIM4eCcTBEHHBIS

Y KQUE€CTBEHHbIC MTPU3HAKU; CTPOUTD
BapUaIIMOHHBIN PsiJl, BAPUALIMOHHYIO
KPUBYIO, BBIUUCIISATh CPEIHEE 3HAUCHUE
MpU3HAaKa

6.7

HacnencrBennas
U3MEHYUBOCTH

Hacnencrsennas, nim reHOTUNIMYECKAs
u3MeHuYnBocTh. KoMOuHaTuBHas
U3MEHYUBOCTb. M€ei03 U IT0JI0BOU
MPOIIECC — OCHOBA KOMOWHATUBHOMN
U3MEHYMBOCTU. MyTalMoHHas
U3MEHYHUBOCTb.

Knaccuukanus MyTauuii: reHHBIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacroTra 1 NpUYUHBI My TallAMN.
MyTareHHble (aKTOPBI.

3aKOH rOMOJIOTHYECKUX PSAJIOB

B HACJIEICTBEHHON U3MEHYMBOCTHU

H. U. BaBunosa. Buesnepnas
HACJIECTBEHHOCTh U U3MEHUYNBOCTb.
Jemoncmpayuu:

Ilopmpemuwi: I'. ne ®pus, H. 1. BaBuios.
Tabauyvt u cxemol: «MyTallMOHHAS

PackpriBaTh copepkaHue TEPMUHOB
Y IIOHATHN: HACJIEICTBEHHAs
U3MEHYUBOCTb, KOMOMHATUBHAS
N3MEHYMBOCTh, MyTAILIMOHHAS
U3MEHYUBOCTb, MYTAaHT, My TALUU:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE;

MOJUINION AU, aHCYIINION AU, MyTarCHbI.

XapakTepu30BaTh HACIEICTBEHHYIO
M3MEHYHUBOCTD; POPMYIHPOBATH 3aKOH
TOMOJIOTUYECKHUX PSAOB

B HACJIEICTBEHHON N3MEHYUBOCTH

H. 1. BaBuioBa u 0OBSICHATH €r0
3HaYEHHEJIs1 OMOJIOTUN U CEJIEKLIHH.
KnaccuduimpoBats MyTaluu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U TPUBOAUTH
IIPUMEPBI My TaLIAM.

OOBSICHATH NPUYMHBI BO3SHUKHOBEHUS
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U3MEHYNBOCTDY.

Obopyodosanue: MUKPOCKOTI,
Mukponpenapar «/[pozoduia» (Hopma,
MyTaIuu GOPMBI KPBUTEEB B OKpacKa
Teja); KOMHATHBIE PACTEHHUSI C IECTPOM
OKPACKOU JIUCTHEB.

Jlabopamopnule u npakmuueckue
paoomoi:

JlabopatopHas pabota Ne 7. « Ananus
MyTAaIui y 1po30(Q bl Ha TOTOBBIX
MUKpOTpenaparax»

MYTalUi, poJib (PaKTOPOB-MyTareHOB.
CpaBHUBaTh BUJbl MyTallMii; BBISBIIATD
IIPUYHHBI HACIEACTBEHHOU
WU3MEHYHUBOCTH, UICTOYHUKH MYTAareHOB
B OKpYKaroleit cpene (KOCBEHHO).
XapakTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHUNBOCTh

6.8

I'emeTnka 4yejoBeka

I'enernka yenoseka. Kapuorun
YEJIOBEKA.

OCHOBHBIC METO/bl TCHETUKH YSJIOBEKA:
reHeaJornYeCKHi, OJU3HEI[OBBIM,
[IUTOT€HETHYCCKHUH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOe OIpe/IeSIeHUe FTeHOTUMA!
MTOJITHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM YHCIIE

¢ nomoupko [11[P-ananu3za.
HacnencrBenHble 3a001eBaHus
YeJI0BeKa: TeHHBIE 00J1e3HU, 00Ie3HU

C HACJICJICTBEHHOMU
MIPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. CoMaTH4yecKue

Y TEHEPATUBHBIC MYTallWH.

PackpbiBaTh conep:kaHre TEPMUHOB

Y ITOHSATHN: KapUOTHII YEIOBEKA,
LUTOT€HETUYECKUIN METOJ,
reHeaJIOrM4YeCKUil METO/1, POIOCIOBHbIE,
OJIM3HELOBBIA METO/I, HACTIEACTBEHHBIE
0oJie3HH: (MOHOTEHHBIE,

C HACJIE€ICTBEHHON
IPEIPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TE€HETUUECKOE
KOHCYJIETUPOBaHUE.

[lepeuucnaTb 0cOOEHHOCTH U3YUEHUS
IeHETHKHU YeJIOBEeKa; MPUBOIUTh
IPUMEPHI HACIIEICTBEHHBIX O0JIe3HEH
YeJI0BEeKa, XapaKTepU30BaTh METOAbI UX
npO(HIaKTUKN; 00OCHOBBIBATH 3HAYEHUE
MEIUKO-TEHETHYECKOT O
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CtBos0BBIC KJIETKH. [[pUHITUTIBI
3I0pPOBOTO 00pa3a *KU3HU, TUATHOCTUKH,
npOPUIAKTUKU U JICYECHUS TEHETUYECKUX
Oone3Hel. MeauKko-reHeTHYeCKoe
KOHCYJIbTUPOBAHUE. 3HAYCHHUE
MEJIUIUHCKOM T€HETUKH

B IIPEJIOTBPAIIICHUN U JICUCHUU
reHeTHYECKUX 3a00JICBaHUI YEIIOBEKA.
Jemoncmpayuu:

Tabnuywvl u cxemwi: «HacnemoBanue
pesyc-bakTtopay, «I eHeTnka rpymnm
KPOBWY.

Jlabopamopnuie u npakmuueckue
paobomoi:

[IpakTuueckas padora Ne 2.
«CocraBlieHHE 1 aHAJIN3 POJIOCTOBHBIX
YeJI0BEKa

KOHCYJIbTUPOBAHHSI.
BBISBIATE U CpaBHUBATh MEXY COO0OM
JIOMUHAHTHBIE U PELIECCUBHBIE ITPU3HAKU
YEII0BEKA.

CocTaBisaTh U aHAIIM3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

Htoro yacoB mo teme 8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

7.1 | Cenexnus kak HayKa 1 Cenekuus Kak HayKa U Iporiecc. PackpbiBaTh conep:kaHue TEPMUHOB
U MpOLECC 3apOoKIEHHE CEJIEKIIMYA U JOMECTUKALAA. | M MOHSATHIA: CEIEKI[HUs, COPT, IIOPOa,

Yuenue H. W. BaBuioBa o neHrpax
MHOT000pa3usi U MPOUCXOKACHUS
KYJIbTYPHBIX PACTCHUH.

LleHTpBI TPOUCXOKACHUS JOMAIIHUX
JKUBOTHBIX.

Coprt, nopoza, mramm.

HITamMM, JIOMECTUKAIUS,
WJIY OJIOMAIIIHUBAHUE, LICHTPbI
MHOT000pa3usi U MPOUCXOKICHHUS
KYJIbTYPHBIX PaCTCHUU

U KMBOTHBIX, TUOPUIN3ALINA,
MCKYCCTBEHHBIN 0TOOD.




Jemoncmpayuu:

lopmpemuwvi: H. 1. BaBumnos.
Tabauywl u cxemwl: xapta «LleHTpBI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIXpacTeHHI», «I1opoibl
JIOMAITHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PaCTCHUI.
Obopyodosanue: MyJISKU TUIOJ0B

¥ KOPHETUIOAO0B TUKUX (hopM u
KYJbTYPHBIX COPTOB PACTEHUM;
repbapuii «CeabCKOoX035HCTBEHHBIC
pacTeHus»

Ha3piBaTh U CpaBHUBATh OCHOBHbBIE
ATaIlbl PA3BUTHUS CEJIEKLIUH.

Nznarare yuenue H. 1. BaBunosa

O LIEHTpaX MPOUCXOKICHHS KYJIbTYPHBIX
pacTeHUit; pa3auvaTh IEHTPhI Ha KapTe
MHUpA, CBSI3bIBATH UX MECTOMOJIOKEHHE
C 0Yaramu BO3HUKHOBEHUS IPEBHEHIITUX
[ABWJIN3AIINN.

CpaBHHBaTh coOpTa KyJIbTYPHBIX
pacTeHui, MOPOAbI JOMAITHUX
YKUBOTHBIX U UX JTUKHUX IIPEKOB.
OueHnBaTh POJIb CEJIEKIIUU

B 00€CIEeUEeHHUH MTPOI0BOJILCTBEHHOM
0€30MacHOCTH YEJIOBEUECTBA

7.2

MeTtoapl U
JOCTHKEHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOIbI CEJICKIIHH.
MaccoBblii 1 UHAUBUAYATbHBIA OTOOPHI
B CEJICKIIMU PACTCHUN U >KMBOTHBIX.
Ornenka ’KcTephepa.
BIIM3KOpOICTBEHHOE CKPEILIMBAHUE —
uHOpuAuHT. Yncras TUHUS.
CxpelMBaHUE YUCTHIX JTUHUM.
I'eteposuc, unu rubpuiHas CUIA.
HepoacrBeHHoe ckpemnBanue —
ayTopunuar. OTaaneHHas
TUOpUAM3ALINS U €CyCIIEXH.

M cKyCCTBEHHBIN MyTareHes3 U Mojly4eHue
MOJUILIONIOB. JloCTHXKEHUS ceneKuuu

PackpriBaTh copepkaHue TEPMUHOB

Y TIOHSTHI: HICKYyCCTBEHHBIN 0TOOp,
MacCOBBIM 0TOOP, MHIUBUIY AJIbHBIN
oTOOop, IKCTEpBhEP, OJIM3KOPOACTBEHHOE
CKpPEIIMBAHUE, YUCTAS JIMHUS, TETEPO3HUC,
HEPOJICTBEHHOE CKPEIIUBAHMUE,
MCKYCCTBEHHBI MyTareHes,
nonuruionibl. CpaBHUBATH (hOPMBI
HMCKYCCTBEHHOT'0 0TOOpa (MacCoOBOTO

Y UHJIMBUAYAJILHOTO), BUbI
rubpuau3anuu (0JIM3KOPOJACTBEHHOM

Y OTJIAJICHHOM ), CTIOCOOBI IOy YCHHSI
MOJIUTUIOUOB.
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pacTeHUN, )KUBOTHBIX
MMHUKPOOPTaHNU3MOB.
JHemoncmpayuu:

Ilopmpemuwi: . B. MuuypuHs,

I'. JI. Kapnieuenko, M. ®@. 1BaHOB.
Tabnuywol u cxemor: «OTHaNCHHAS
rubpuauzanus», «PaboTel akageMuka
M. @. UBaHoBay», «Ilonmunmoungusy.
Obopydosanue.: MyJISKU TUIOA0B U
KOPHEIIOA0B IUKUX (OpM U
KYJBTYPHBIX COPTOB PaCTEHUM.
Jlabopamophuvie u npakmuuecxkue
paoomoi:

Oxkckypeust «OCHOBHbBIE METOBI U
JNOCTUKEHUS CEJIEKIUU PACTEHHUI U
YKUBOTHBIX (Ha CENIEKIMOHHYIO CTAHIIUIO,
IUIEMEHHYI0 depmy,
COPTOUCTIBITATENIbHBIN Yy4aCTOK

WJIU TEIJIMYHOE XO3SIICTBO)

IIpuBOANTE IPUMEPHI TOCTUKEHUN
CEJIEKIIMM PACTEHUI U )KUBOTHBIX

7.3

buorexnomorus
KaK OTpacilb
MPOU3BO/JICTBA

buorexnonorus KaK OTpacib
pou3BoCTBa. [ eHHasi MHKEHEpUs.
Oramnbl co3nanus pekomOrnHanTHo JJHK
U TPaHCTEHHBbIX opraHu3MoB. KieTounas
nxeHepus. KieTounblie KyJbTypBhl.
MUKpPOKIIOHATBLHOE PAa3MHOKEHHUE
pacrenuii. Knonnposanue
BBICOKOIIPOIYKTHBHBIX

PackpbIBaTh cojiep>kaHre TEPMUHOB

Y TIOHATHUI: OMOTEXHOJIOT U, KIIETOYHAas
WHXEHEPUsI, TeHHASUHKEHEPUS,
KJIOHUPOBAHKE, TPAaHCTCHHBIE
opranuzmbl, 'MO (renetuuecku
MOJAU(PUIMPOBAHHBIE OPIaHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOJCTBA, OCHOBHBIE
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CEIbCKOXO03SMCTBEHHBIX OpraHmu3MoB.

DKOJIOTUYECKHE U ATUUECKUE MPOOIEMBI.

I'MO — reseTudecku
MOAU(HUIIMPOBAHHBIC OPTaHU3MBI.
JHemoncmpayuu:

Tabnuysr u cxemol: «OOBEKTHI
ouoTexHonorumn», «KiaerouHsie
KYJBTYPbl U KJIOHUPOBAHUEY,
«KOHCTpyUpOBaHHEN MEPEHOC TEHOB,
XPOMOCOM»

IOCTH)KEHHUS OMOTEXHOJIOTHU B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO X03MCTBA
A MEIULINHEI.

[lepeuncnsaTe U XapaKTepu30BaTh
OCHOBHBIEMETO/IBI U TOCTHKECHUS
OMOWHKCHEPHUH.

OOCy)XIaTh SKOJIOTHUCCKHE

U OTUYECKHUE aCTEKTHl HEKOTOPBIX

UCCJIEI0BaHUI B 001acTH
OMOTEXHOJOTUH (KIOHHPOBAHUS,
MCKYCCTBEHHOTO OTJIOIOTBOPEHUS,
HaIpaBJIEHHOTO N3MEHEHUS TeHOMa

U CO3JIaHMsI TPAHCTEHHBIX OPraHU3MOB)

HToro yacoB 110 Teme 3
PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOTro npeameTa

No
/11

KommuectBo
4acoB

[IporpammHoOe conepxanue

OCHOBHBIE BUJIBI AESITEILHOCTH
o0yJaronuxcs

Tema 1. DBoIOLIMOHHAS OHOJIOTUSA

1.1 | DBoaronys U METOIBI

€€ U3YUYECHUs

1

[Ipennockuiku BOSHUKHOBEHUSI
ABOJIFOIIMOHHOMN TE€OPUU. DBOIIOIIMOHHAS
TEOPHSs U €€ MECTO B OUOJIOTUH.
BrnustHue 3BONIOIIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUHU U APYTHXHAYK.
CBuUIETEIBCTBA YBOJIOIUH.
[IanmeonToNIOTMYECKUE:
IIOCJICJIOBATEIBHOCTE OSBJICHUS BUJIOB
B ITAJICOHTOJIOTUUECKOM JIETOITHCH,
nepexo iHpie (HOPMBI.
buoreorpaduyeckue: cxo1cTBO

u paznuune dayH udaop MaTepruKoB
¥ OCTPOBOB. DMOPHOJIOTHYECKHUE:
CXOJICTBaM Pa3Inyns SMOPHUOHOB Pa3HBIX
BHJIOB ITO3BOHOYHBIX.
CpaBHUTENTBHO-aHATOMHYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PyJAMMEHTapHbIC OPTaHbl, ATABU3MBI.
MonekynspHO-OnOXUMHUYECKHE:
CXOJICTBO MEXaHHU3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX

PackpeiBath comepikaHie TEPMUHOB
Y TTOHSTUI: DBOJTIOIINS, TICPEXO/THBIC
bopMBbl, GUITOTEHETUICCKUE PSIIBI,
BU/IbI-OHJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apO/IbIIIIEBOr0 CXOJICTBA,
OMOrCHETUYECKUI 3aKO0H,
TOMOJIOTUYHBIC U aHAIOTUIHBIC
OpraHbl, pyIUMEHTapPHBIC OPTaHbI,
aTaBU3MBI.

[lepeuncnsaTh OCHOBHBIC 3TAITBl PA3BUTHUS
HBOJIIOLIMOHHON TEOPUH.
XapakTepru30BaTh CBUICTEILCTBA
HBOJTFOITUH: TIAJICOHTOJIOTMYECKHE,
ouoreorpaguyeckue,
YMOPHOIOTHICCKHE, CPABHUTEIILHO-
aHATOMHYCCKHE, MOJICKYIISIPHO-
OMOXUMUYECKHE.

[IpuBOIUTE TIPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MoB, (PUIOTCHETHICCKUX
PSIOB.

[TpuBOoaMTH (OPMYITUPOBKH 3aKOHOB
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METa00IMYECKUX IMYTEeH y BCEX KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

llopmpemuwi: K. Jlunuen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, @. Mroiuiep.
Tabauywl u cxemol: «PazButue
OpraHUYeCcKOro MUpa Ha 3emJe,
penbedHbie TAOIUIIBI «3apOIBIIIH
MO3BOHOYHBIX JKUBOTHBIX),
«ApXEonTepuKc.

Obopyoosanue. Ouoreorpaduueckas
KapTa MUpa; KOJUIEKIUsA «DPopmBbl
COXPAHHOCTHU UCKOTIAEMbIX KUBOTHBIX
U PaCTEHUI»; BIIAYKHbBIC MperapaThl
«PazButre HacekoMoro», «Pa3Butue
JISATY KW

OMOreHETUYECKOTO U 34POAbIIICBOIO
CXoAacTBa

1.2

Hcropus passurus
pEeACTaBICHUN
00 DBOJIIOLIUHA

OpomonmonHas teopus Y. /lapBuHa.
[IpennochlIKu BOSHUKHOBEHUS
JapBUHU3MA. [IBUOKYIITHE CUITBI
HBOJIOLIMU BUJIOB 110 J[apBUHY
(M30BITOYHOE PA3MHOKEHUE

IpU OIPaHUYEHHOCTH PECYPCOB,
HeollpeieJIeHHasi U3MEHYHBOCTb,
O6opn0a 3a CyIecTBOBaHMUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYecKast TEOpHs SBOIOLUN

PackpriBaTh coaepkaHue TEPMUHOB

Y ITIOHATHI: CHCTEMATHKA, €CTECTBEHHBIN
Y UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTb OCHOBHBIE
HBOJIIOLIMOHHBIE UJIEU, KOHLEIILIUN

Y TEOPHUH; CPABHUBATH B3IJIsAJIbIHA BU]L
u 3Bomoruio K. Jlunues, JK.b. Jlamapka,
Y. lapBuHa.

OuenuBats Bkiaja JINHHES B pa3BUTHE
CHUCTEMAaTUKU U OOBSICHATH MIPUHIUIIBI
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(CTD) u ee OCHOBHBICTIOIOKCHHUS.

Jemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, X. b. Jlamapk,
Y. lapsuH.

Tabauyvt u cxemol: «llomymnsumy,
«Kapra-cxema mapiipyTa myTeIIecTBUS
Y. JlapBuna», «@opmbl 60pHOBI

3a CyILECTBOBaHUE», « ECTECTBEHHBIN
ot00p», «MHOroobpasue copTon
pacrenuity, «MHoroooGpasue nopoa
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJAEPKAHUE

Y 3HAYE€HHE IBOJIIOIIMOHHON KOHLEMLUN
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE

U COLIMAIIbHO-2KOHOMUYECKHE
MPEANOCHUIKM BOBHUKHOBEHUS
ABOIIOIMOHHON Teopun Y. J[apBuHa.
PackpriBath cozeprkanne 3BOTOLIUOHHON
teopunY. /lapBuHa; CpaBHUBATH
HEONPEIEICHHYIO U ONPEEIICHHY IO
U3MEHYHUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, POopMBI GOPHOBI
3a CyILECTBOBAHUE.

OnuckIBaTh MOJIOKEHUS CHHTETUYECKOU
teopuu 3Bomonnn (CTD) u 0OBACHATH
ee 3HaueHue JUIIOnOoJIoTUn

13

Bun: kpurepuu u
CTPYKTYpa.
[Tonynsaums Kak Kak
3JIEMEHTAapHAs
eMHUIIA BUJIA

Muxkpososonus. [lomynsmus kak
€IMHHUIIaBUa U DBOJIFOLIHH.
Jemoncmpayuu:

Tabauysl u cxemor: «llomymsauumy,
«MyTarmoHHas U3MEHUUBOCThY.
Obopydosanue: MUKPOCKOTI,
MuKponpenapar «/Ipo3oduna» (Hopma,
MyTaluu POPMBIKPBLIILEB U OKPACKH
Tena), MojJeb-anrukainus «llepexpect
XPOMOCOMY).

PackpeiBath conmepikaHie TEPMUHOB

Y TIOHSITHI :MUKPOABOJTIOITHS, BUI,
KpUTEPHUH BUA, apeaJt, TOMYJISAIINs,
reHo(OoH 1, MyTaIlMu, KOMOWHAITNH
T'€HOB.

XapakTepu3oBaTh BUJI KaK OCHOBHYIO
CUCTEMATHYECKYIO AMHUILY

U TICJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Brigensite kpuTepun B
(Mopdonoruyeckuid, GU3NOIOTUUECKUH,
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Jlabopamopnuie u npakmuueckue
paoomowi:

Jlaboparopnas padora Ne 1. «CpaBHeHue
BUJIOB 10 MOP(POJIOTUUECKOMY
KPUTEPHUIO»

OMOXMMHYECKHUN, T€HETUUECKUH,
HKOJIOTHYECKUH, TeorpapuIecKuii)

Y IPUMEHSATh KPUTEPUU ISl ONTUCAHUSA
KOHKPETHBIX BUOB.
XapakTepu30BaTh MOIMYJISALUI0 KaK
CTPYKTYPHYIOEIUHHUILY BUJIA U
ABOJIIOLINH.

OnuceIBaTh NOMYJISIIIAIO IO OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa

1.4 | IBmKy1ue CUibl JIBmxymue cuibl (hakTophl)3Bomonuu | PackpsiBaTh copepikanne TEPMUHOB
(3meMeHTapHbIe BUJIOB B Ipupojie. MyTallMOHHbBIN Y TIOHSATHI: KOMOMHATHBHAS
(hakTOpbI) HBOTIOLIUU poiiecc ¥ KOMOUHATUBHAS U3MEHYUBOCTb, MyTaIlUU, MyTallUOHHBIA
U3MEHYUBOCTD. [lonysiMOHHbBIC BOJHBI | MPOLIECC, MOMYJISIIMOHHBIE BOJIHBI,
u apeiid reHoB. M3omsanus u murpanus. | apedd reHoB, 301U, MUTPALIUH.
Jemoncmpayuu: XapakTepu3oBaTh dJIEMEHTAPHbIC
Tabauyvt u cxemvl: «JIBUOKYIIIHE CHITBI (haKTOPBI IBOTIOIUN: MyTaITMOHHBIN
SBOJIIOITUN» npoiiecc, KOMOMHATUBHAS
W3MEHYUBOCTD, MOMYJISIIMOHHBIC BOJIHBI,
npeiid reHoB, W30S, MUTPAITUS.
YcraHaBnuBaTh NPUYUHHO-
CJICZICTBEHHBIE CBSI3H MEXK]TY
MEXaHU3MOM M PE3YJIbTATOM JICHCTBUS
JIBYOKYIIUX CUJI (JIEMEHTapHBIX
(baKkTOpOB) IBOJIOLIUU
1.5 | EcTecTBeHHbIi1 0TOOP EcTecTBeHHbI1 0TOOp — HanpaBistomuid | PackpeiBaTh copepkaHue TEPMUHOB

U ero GopMbl

(haKkTOp SBOJIOINH.
@opMBbI €CTECTBEHHOT00TOOPA.

Y TIOHSATHUH: €CTECTBEHHBIN 0TOOD,
0opb0a 3a CyIecTBOBaHUE.
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Jemoncmpayuu:
Tabnuywl u cxemvt: «ECTECTBEHHBIN
oT60op», «boprda 3a CyIecTBOBaHHEY

OmnuchiBaTh MEXaHU3M ACUCTBUS
€CTECTBEHHOTO 0TOODA.
Xapaktepu30BaTh (POPMBI €CTECTBEHHOTO
ot0opa (ABMKYIIHH, CTAOMIN3UPYOIIHIA,
JIM3PYITHBHBIN) U CPAaBHUBATH MX MEXIY
co00il.

XapaktepuzoBatb 00psOy

3a CyIIECTBOBAaHHE U CPAaBHUBAThH €€
BUIBI (MEXBHIOBAsI, BHY TPHBHIOBAS,
6oprOa ¢ HeOIArONIPUATHEIMHU
(akTOpaMu BHEITHEH Cpe/Ibl)

1.6

PesynbraTel
HBOJTIOIUH:
IPUCTIOCOOTIEHHOCTh
OpPraHHU3MOB U
BU1000pa30BaHuUE

[Iprcnoco0aeHHOCTh OPraHu3MOB
KaK pe3yJibTat 3BoJitoru. [Ipumepst
MPUCIIOCOOJICHHUI Y OPraHU3MOB.
Apomoph03bl U UIM0aAANTALIMH.
Bunu BugoobOpazoBanue.

Kpurepuu Buga. OcHoBHBIE (POPMBI
BUJ1000pa3oBaHus: reorpaduueckoe,
AKOJIOTHYECKOE.

Jemoncmpayuu:

Tabauywl u cxemvi:
«[IprcnocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe B1000pa3oBaHUED,
«IKOJIOTUYECKOE BU1000pa30BaHUE.
ObopyodosaHue:

kosutekius «Ipumepsl 3aIUTHBIX
PUCTIOCOOJICHUN Y YKUBOTHBIX),

PackpbIBaTh conmepkaHue TEPMHUHOB

Y TIOHSATUI: TPUCTIOCOOJIEHHOCTb,
MTOKPOBUTEIILCTBECHHAS U
npeaocTeperaronas oOKpacka,
MacCKHPOBKa, BHI000pa30BaHHE.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BBISBIIATE 110 M300pakKeHUSIM, Ha KUBBIX
1 (UKCUPOBAHHBIX MperapaTax MpUMephI
MPUCIIOCOOJICHHOCTH PACTEHUM

U JKMBOTHBIX K YCJIOBHSMCPEIbI
OOUTaHWMsI, TOKA3BIBATH OTHOCUTEIbHYIO
1e7eco000pa3HOCTh MPUCTIOCOOIECHUM.
XapakTepru3oBaTh CIIOCOObI

¥ MEXaHU3MbI BUJ000Pa30BaHUS;
OIMCHIBaTh U CPABHUBATH OCHOBHEBIC
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KOJUICKI[USI HACEKOMBIX C Pa3IMYHBIMHU
TUTIAMU OKPACKH; HA0OP II0/I0B

U CeMsH.

Jlabopamopnuie u npakmuueckue
pabomui:

JlaGopartopnas padota Ne 2. «Onucanue
IPUCTIOCOOJICHHOCTH OpraHU3Ma U ee
OTHOCHUTEIBHOTO XapaKTepa

(GhOpPMBI PKOJIOTHIECKOTO
U TeorpapuuecKoroBu1000pa30BaHMs

1.7

Hanpasnenus u nytu
MaKpOIBOJIIOLIUN

Makpo3Bosronus.

DopMBbI HBOTIOIUY: (prsTeTHYeCKas,
JMBEPreHTHAsl, KOHBEPIEeHTHAs,
napayenbHas. HeoOpatumocTtsb
apostonuu. [Tpoucxoxnenue

OT HECIIEIIUAIU3UPOBAHHBIX
IIPENKOB.

[Iporpeccupyromias creruain3aims.
AnlanTuBHAsA paguanus.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBeprios.
Tabauyvt u cxemol: «KApoMopdo3bD»,
«Mnuoananrarumny, «O0mas
JEreHepaus.

Obopyoosanue: moneinb « OCHOBHBIC
HAIPaBJICHUS YBOJIONNIY; 00beMHAas
Mozenb «CTpoeHHe roJI0BHOTO MO3Tra
MO3BOHOYHBIX)

PackpriBath conmepikaHie TEPMHUHOB

Y TTIOHSATUI: MaKPOIBOIIONNSA, GUIOTEHES,
OMOJIOTMYECKUM MPOrpecc U perpecc,
apomopdo3, uaroaaanrtaius, oomas
JETCHepaIrs, aJanTUBHAS paraliusl.
XapakTepru3oBaTh (HOPMBI IBOJTIOIIHH.
BrisiBniaTe apomMopho3bl

U UMOAJaNTAllMU ypacTeHUN

Y )KUBOTHBIX.

CpaBHUBATh OMOJOTHYECKUN IIPOTpecc
u Ouosoruveckuit perpecc, apomophos,
U0 JanTaIlluI0 U OOIIYIO
JIETeHEePaIHIo.

BBISBIIATE B3aMMOCBSI3H MEKIY MY TSIMH
Y HaIIPABJICHUSAMU DBOJTFOIIUU

y PacTeHH U KMBOTHBIX

Htoro yacoB no teme
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Tema 2. Bo3HNKHOBeHMe U pa3BUTHE )KM3HU Ha 3eMuie

2.1 | Uctopus xxu3Hu

Ha 3eMJIe 1 METOJIbI
€€ U3YUYCHHUS.
I'mmore3nl
MIPOUCXOKACHUS
’KM3HHU Ha 3eMiie

2

JloHay4HbI€ MTPEACTABICHUS

0 3apOXJcHUU XU3HU. HayuHbie
TUIIOTE3bl BO3SHUKHOBEHUS )KU3HU

Ha 3emJiie: a0MOreHe3 UIaHCIePMHUSL.
XUMHAYECKAS IBOTIOIMA.
AOGUOreHHbIN CUHTE3 OPraHUYEeCKUX
BEIIIECTB U3HEOPTaHUYECKUX.
DKCNEPUMEHTAIBLHOE TOATBEPKICHUE
XUMHUYECKOU 3BOIOLNH.

HauanbsHble Tansr 6M0JI0THYeCKOn
spoJirounu. I'unoreza PHK- mupa.
dopMupoBaHue MEeMOpPaHHBIX CTPYKTYP
Y BO3HUKHOBEHHUE MPOTOKJIETKH.
[lepBble KJIETKU U UX HBOIIOLIHSL.
DopMHUpPOBaHNE OCHOBHBIX IPYTIT
YKUBBIX OPTaHU3MOB.
JHemoncmpayuu:

Ilopmpempi:

®. Penn, JI. [Tactep, C. Munnep,

A. W. Onapum, I'. FOpn.

Tabnuywl u cxemvt: «BO3HUKHOBEHHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BUTHE OPraHUYECKOTO MUPAY,
«PacTurennHas kjieTka», «JKuBoTHas
KIeTKa», «[Ipokapuornueckas
KJIETKa

PackpbiBaTh cojiepKaHUE TEPMUHOB

Y TTOHSATHI : KpearMOHU3M, aOMOTeHe3,
BUTAJIU3M, TTAHCTIEPMHUSI, OMOII0A3,
KOAaIepBaThl, MPOOMOHTHI, CHMOMOTEHES.
XapakTepu30BaTh METOAbI U3yUCHUS
HUCTOPUYECKOTO MPOILIOT0 3eMIIH.
[lepeuuncnsiTb OCHOBHBIE ATaIlbl
XUMHYCCKON HOMOJIOTHYCCKOM
ABOJTIOIIUH.

W3narath coqepkaHue ruroTe3 U TEOpui
BO3HUKHOBEHUS )KU3HU Ha 3eMIie
(KpealmoH13Ma, CaMoIPOU3BOILHOIO
3apoXxAeHUs (CIIOHTAHHOTO),
nancnepmuu, runote3sl PHK-Mupa).
OmnmuceiBats 3kcniepumenTsl C. Munnepa
u I'. FOpu no noay4eHuro opraHun4ecKux
BEILIECTB U3 HEOPTraHUYECKUX MTyTEM
a0MOTeHHOr0 CUHTE3a
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2.2

OCHOBHBIE dTanbl
SBOJIFOLIMHU
OpraHUYeCKOro MHpa
Ha 3emJie, pa3BUTHE
KU3HHU TI0 3paM U
neproam

Pa3BuTtHe xxu3Hu Ha 3emMIiie 1o 3pam

u nepuojam. Katapxeil. Apxeiickas

1 IpoTepo30McKas 3pbl. [laneo3oiickas
3pa U ee Nepuoibl: KEMOPUNCKUH,
OpPJIOBUKCKHUH, CUITYpUUCKUH,
JI€BOHCKHUI, KAMEHHOYTOJIbHBIN,
NEPMCKHIA.

Me3so30iickas 3pa U ee NepUOAbI:
TPUACOBBIN, FOPCKUN, METIOBOM.
Kaiinozoiickas apa 1 €€ epro/Ibl:
1aJICOr€HOBBLIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepucTuKa Kimmara

Y T€0JIOTUYECKUX MTpo1eccoB. OCHOBHBIE
ATallbl YBOJIFOLIUH PACTUTEIIBHOTO U
KUBOTHOTO MUpa. ApoMopho3bI

y pacTeHul U )KUBOTHBIX. [losiBIIEeHUE,
pacuBeT U BEIMUPAHUE TPYIIT KUBBIX
OpraHu3MOB.

Jemoncmpayuu:

Tabnuywl u cxemsi: «Pa3zButne
OpPraHUYeCKOTO MUPay,
reOXpOHOJIOTHYECKas TabJINIIa;
KoJuteKust «opmbl COXpaHHOCTH
MCKOTIA€MBbIX )KUBOTHBIX U PACTCHUI.
JlabopamopHule u npaxmuueckue
paoomowi:

PackpeiBath cosiepkaHnre TEPMUHOB
Y TIOHATHUM: 30H, 3pa, EPUOJ,
apoMop(}o3bl, HIHOATATITAIINH.
3HaTh NOCIEA0BATEIBLHOCTD JOHOB:
KaTapxeH, apxeu, MpoTepo30iu,
dbanepo3oii; ap: apxeiickas,
IIPOTEPO30HCKasl, IIaJIe030MCKas,
M€3030MCKasi, KANHO30MCKasl; IEPUOIOB:
KeMOPHUICKUM, OPIOBUKCKUM,
CUJIYPUMCKUI, IEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKHUIA, MEJIIOBOH,
11aJI€OTCHOBBLIA U HEOT'C€HOBBIM,
AHTPOITIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHbBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa
I10 3paM U NIEPUOJIaM Fre0JI0rHUYEeCKOM
WMCTOPUH; ITAIbl PA3BUTUS
PaCTUTENBLHOTO U 5KUBOTHOTO MUpA.
Boigenuts riaBHbie apoMopdo3b
pacTEeHHI U )KUBOTHBIX.

CpaBHUBaTh MEX1y OO0
MIPEACTABUTEIIEN CUCTEMATHUECKUX
IPYIII OPraHU3MOB, BBISBIISITH YEPTHI
YCJIOKHEHUS U TPUCTIOCOOJIEHHOCTH
K YCIJIOBUSIM KU3HU
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[Tpaktuueckas padorta Ne 1. «M3yuenue
MCKOIIA€MbIX OCTAaTKOB PACTCHHI

Y JKUBOTHBIX B KOJUICKITHSIX).
DKCKypCcHus «IBOJIIOLHUS
OpPraHUYEeCKOTO MHUpa Ha 3eMJIe)

(B €CTeCTBEHHO-HAy4YHbIN
WIMKPACBEAUYECKUN My3€eil)

2.3 | CoBpemeHnHas Cucrema opraHuueCcKOro Mupa Kak PackpsiBaTh conepxanmue TEpPMUHOB
CucTreMa oTpakeHue 3Boarouu. OCHOBHBIE Y IOHSTHUI: CHCTEMATUKA, UCKYCCTBEHHAS
OpPraHM4ecKoro Mupa CHUCTEMAaTHYCCKHUE TPYIIBl OPTaHU3MOB. | M €CTECTBEHHAs Kjlaccu(uUKaIus,

Jemoncmpayuu: OuHapHas HOMEHKJIaTypa, MPUHITUIT
Tabauyst u cxemor: « CoBpeMeHHasI HEPAPXUYHOCTH.
CHCTEMa OPTaHMYECKOTO MHUPa» XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOrO0 MHpa
2.4 | DBoIOIHS YeJIOBEKA DBOJIOLMS YETTOBEKA. AHTPOTIOJIOT ST PackpeiBaTh copepxanue TEPMUHOB

(a"HTpOTIOTEHE3)

KaK HayKa. PazButne HpeI[CTaBJ'ICHI/Iﬁ
O IMPOUCXOKACHNUHN YCIIOBCKA. MGTO,ZILI
HN3YyUCHUS aHTPOIIOTCHEC3A. CXO,ZICTBa
" pa3jiniusg 4CJIO0BCKA U JKUBOTHDLIX.

CucremaTnuecKkoe Moj0KeHNE YeJIOBEKa.

Jemoncmpayuu:

llopmpemuwi: Y. JlapBuH.
Tabauywl u cxemovr: «CpaBHEHUE
AHATOMHUYECKHUX YEPT CTPOCHUS
YeJIoBeKa U YeJI0BEKOOOPa3HbIX
00€3bsIH».

Obopydosanue. CIETIKI

Y TIOHSATUI: aHTPOIIOJIOTUS,
aHTPOIIOTEHE3, YEJIOBEK Pa3yMHBbIN
(Homo sapiens), mpsiMOX0XIeHUE,
BTOpas CUTHAJIbHAsI CUCTEMA.
[lepeuncnaTh 3a1a4u aHTPOIIOJIOTUH,
ATANbICTAHOBJIEHUS U PA3BUTHS
IIPEACTABICHUN O MMPOUCXOKICHUN
YEJIOBEKa.

M3narate OCHOBHBIE IOJIOXKEHUS
teopun Y. /[apBuHA, KPUTHYECKU
OLIEHMBATh HEHAYYHYIOMH(OpPMAIUIO
0 IPOUCXOKICHUU YEIIOBEKA.
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WINA300paKEHUST KAMCHHBIX OPY TN
NIEPBOOBITHOTO YEJIOBEKa: KAMHU-
qorepsl, pyousa, ckpebdiia

3HaTh CUCTEMAaTHUYECKOE MOJI0KEHUE
Busa Homo sapiens, mepeuucisTs ero
MOp(}oJI0ro-aHaATOMUYECKHUE PU3HAKU
pPa3HOro YpOBHsI (THI, KJIAacc, OTPSL

u Jip.).

YcTanaBIuBaTh YEPTHI CXOCTBA U
pa3TUYNIYeNIOBeKa U KUBOTHBIX.
OOBSICHATH M OLICHUBAThH 3HAYCHUE
HAYYHBIX 3HAHUU O TIPOUCXOKICHUN
YeJIoBeKa JIjIsl TOHUMaHUsI MEeCTa M POJIH
YeJloBeKa B MPUPO/IE

2.5

JIBroKy1ue cuiisl

(paxTopsr)
aHTpOIIOreHe3a

JIBrxy1ne cuibl ((hakTopbl)
aHnTpornorenesa. Hacinencrsennas
U3MEHUYUBOCTb M €CTECTBEHHBIN OTOOP.
OOG1iecTBeHHBIN 00pa3 KU3HU,
U3TOTOBJICHUE OpYIUl Tpya,
MBIIIIJICHUE, PEYb.

Jemoncmpayuu:

Tabauysr u cxemol: «CpaBHEHHUE
AHATOMHUYECKHUX YEPT CTPOCHHUSI UETTOBEKA
U 4EJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa NAJIEOHTOJIOTMYECKUX
HAXOJ0K IIPEIKOBCOBPEMEHHOTO
YEJIOBEKay.

Obopyodosanue.: MyIsiKI
«IIponcxoxaenue yenoBeka
(MaJICOHTOIOTUYECKUE HAXOIKH )»

PackpbiBath copeprkaHie TEPMUHOB
U TIOHSATHI: (PaKTOpPHI aHTPONOreHe3a,
IPYIIIOBOE COTPYAHUYECTBO, PCUb,
OpyauiiHas ACSITETbHOCTD,
oJIMMOP(HU3M.

XapakTepru30BaTh IBUKYIINAE CHITBI
(akTopsl) aHTpOIIOTEHE3A:!
OMOJIOTrMYECKHE U COIMAJIbHEIC,
CpaBHUBATH WX MEXTY cO00M
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2.6

OcCHOBHBIE CTauU

OcCHOBHBIC CTaJuM1 U BCTBU 5BOJIIOITMH

PackpbiBaTh cojiepskanne TEPMUHOB

ABOJIIOLINM YEJIOBEKA YeJI0BEKa: aBCTpajlonuTeku, YenoBek Y TIOHSTUIA: aBCTPAIONUTEK, YETTOBEK
yMelblid, YenoBek mpsMOXOIAIINH, YMEJIbIN, YEJIOBEK MPSIMOXOISIIIUNI,
Yenosek HeaHAEpTAIBCKAN, UenoBek HeaHJiepTajel, KpOMaHbOHEII,
pPa3yMHBIN COBPEMEHHOI'O THUIIA. HEOJIUTUYECKAsT PEBOJIIOIIHUS,
Haxoaku nckonaembix OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.

BpeMsl CYILIECTBOBAHUS, 00JIaCTh XapakTepu3oBaTh U CPAaBHUBATH MEKITY
pacrpocTpaHeHusi, 00beM I'0JIOBHOTO co00l OCHOBHBIE CTAJIUU IBOJIIOIIUN
Mo3ra, 00pas >KM3HHU, OPYAHSL. YEJI0BEKA: XPOHOJIOTMYECKHUI BO3PACT,
Jemoncmpayuu: apeal pacnpoCTpaHEeHHs], 00bEM
Tabauywl u cxemovl: «OCHOBHBIE MeCTa TOJIOBHOT'O MO3Ta, 00pa3 >KU3HU
NAaJICOHTOJIOTMYECKUX HAXOJIOK PEIKOB | U Opyaus Tpya
COBPEMEHHOI'0 YEJIOBEKa,
«/lpeBHeimmue moamn», «IpesHue
mon», «[lepBbie COBpEeMEHHBIE JIIOIM.
O06opynoBaHue: MYJISKA
«IIpoucxoxaeHue yenoBeka» (OrOCTHI
aBCTpaJoONuTeKa, MUTEKAHTPOIIA,
HeaHJIepTaliblia, KP)OMAHbOHIIA); CICTKU
WU U300pakeHUs KAMEHHBIX OpyIuid
MIEPBOOBITHOTO Y€JIOBEKA: KAMHHU-
yommepsl, pyouiia, ckpebia

2.7 | YenoBedeckue pachl UYenoseueckue packl. OCHOBHbBIE PackpsiBaTh coziep:kaHne TEpPMUHOB

Y IIPUPOJIHBIE
aZanTanyuy 4eoBeKa

OOJIBIINE pachl: EBPONEOUTHAS
(eBpasuiickasi), HErpo-aBCTpaIOuIHas
(9KBaTOpHANIbHAS ), MOHTOJIOUTHAS
(a3uaTcko-aMepUKaHCKasi).

Y TIOHATHUI: paChl, PACOT€HE3, COLNAI-
JTAPBUHU3M, PACU3M, METHCAIIUA.
XapakTepu3oBaTh U CPABHUBATH

HpeﬂCTaBHTGHGﬁHGHOBGHGCKHX pac,
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YepThl npucnocobIeHHOCTH
IIPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CyIIECTBOBaHHUs. ETMHCTBO
yenoBedyeckux pac. Kpurnka
COLMAJIBHOTO JIAPBUHHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabnuywl u cxemovl: «YenoBeueckue
pace

paCKpBIBATh IMTPUYUHBI U MEXAHU3MBI
pacoreHesa, ePeYrucIsiTh U MIPUBOIUTH
MIPUMEPHI IPUCTIOCOOJICHHOCTH YEJI0BEKA
K YCIIOBUSIM CpE€Jibl, TPUMEPHI
MPUCIIOCOOUTETHLHOTO3HAYEHUST PACOBBIX
MPU3HAKOB.

Jloka3beIiBaTh €AMHCTBO BuAa Homo
sapiens, Hay4Hy HECOCTOSITeIbHOCTD
PACOBBIX TE€OPUM, UAEH COLIMAIIBHOTO
JIApBMHU3MA U pacu3ma

NToro uacoB mo teme

9

Tema 3. Opranusmsl U OKpyKaiouas cpeaa

3.1 | Dkosorus Kak Hayka 1 DKoJIorus Kak Hayka. 3alaunu pas3zenbl | PackpbiBaTh conepkaHne TEpPMUHOB
9KOJIOTUH. Y TIOHSITHI: KOJIOTHUS, MTOJIEBBIE
MeTo1bl 9KOJIOTUYECKHUX UCCIICIOBAHUN. | HAOIIOIEHUS, YKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHUTOPHUHT OKPY’KAIOIIEN CPEbL,
COBPEMEHHOT0 YEJIOBEKA. MOJEIUPOBAHUE, IKOJIOTUUECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
llopmpemuwi: A. I'ymO0aB1T, [lepeuncnsaTe 3a1a4M SKOJIOTHH, €€
K. ®@. Pynbe, O. I'ekkelnb. pasaeibl UCBSI3H C IPYTUMHU HayKaMH.
Tabauyvt u cxemol: kapta «I[lpupogueie | XapakTepu3zoBaTh METO/IbI
30HBI 3eMJINY HKOJIOTMYECKUX UCCIIEeI0BaHUIN

3.2 | Cpenbl oOutanus u 1 Cpenbl 00MTaHus OpraHUu3MOB: BOJHAS, PackpbiBaTh copepkaHne TEPMUHOB

IKOJIOTMYECKUE
(axTopsl

HA3eMHO-BO3IyIITHAS, TOYBEHHAS,
BHYTpU-OpraHU3MEHHAS.
Dkonoruyeckue HakTopbl.
Kiaccuduxanust 3K010ru4ecKux

Y TIOHSITHI: cpesia OOUTaHus,
IKOJIOTUYECKUE (PAKTOPHI,
OMOJIOTMYECKUI ONITUMYM,
OTPAaHUYUBAIOIINYN (JIMMUTUPYFOIIIHIA)

68



(bakTopoB: abMOTUYECKHE, OMOTUYECKHE
Y aHTPOTIOTCHHEBIC.

JleticTBHE DKOJIOTHUECKUX (DAKTOPOB

Ha OPTaHU3MBEI.

Jemoncmpayuu:

Tabauywvt u cxemot: «CpebloOUTaAHUS
OpraHU3MOBY

dakrop.

XapaxkTepru30BaTh YCIOBUS CPEN
0o0UTaHUS OPraHU3MOB;
KJ1acCu(UIIMPOBATH U XapaKTepU30BaTh
IKOJIOTHYECKHUE (DAKTOPHI: a0MOTUUECKHE,
OMOTHUYECKUE U AHTPOIIOTCHHBIE.
OnuceIBaTh JEHCTBUE SKOJTOTUIECKUX
(hakTOpOBHA OPraHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTH
CTPOEHUS U KU3HEEATEIbHOCTH
pacTeHuM U )KUBOTHBIXPA3HBIX CPEJI
oOuTaHMUs

3.3

AOMOTHYECKHE
bakTopsl

AOuoTtnueckue pakTopsl: CBET,
TeMIlepaTypa, BIaKHOCTb.
®doronepuoausm.IIpucnocodnenus
OpraHU3MOB K JICHCTBHIO a0MOTHYCCKHUX
¢dakTopoB. buosornueckuepuTMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «DOTONEPUOTUZIMY.
Jlabopamopnuie u npakmuuecxkue
paoomowi:

Jlabopatopnas pabora No 3.
«Mopdonorudaeckrne 0COOEHHOCTH
pacTeHuM U3 pa3HbBIXMECT OOUTAHUS.
Jlabopatopnas padota Ne 4. « Bnusiaue
CBETa HAa POCT U Pa3BUTHUE YEPEHKOB
KoJIeycay

PackprIBaTh cojiep:kaHHe TEPMUHOB

Y MIOHATHIA: a0MOTHYECKHE (aKTOPBI,
dboToneprou3M, OMOJIOTHICCKHE
PUTMBL.

AHanu3upoBaTh ACHCTBUE CBETA,
TEMITepaTyphl, BIAKHOCTH Ha OpTaHU3MbI
Y TIPUBOJIUTH IMPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[TpoBoauTH OMOTOTHYECKHE HAOTIOICHUS
1 0OPMIISITH PE3YIbTAThI MPOBEICHHBIX
HAOJIFOEHUI
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3.4 | buoruueckue buornueckue paxtopsr. Bussi PackpriBath conepkaHue TEPMHUHOB
(bakTopsI OMOTUYECKHUX B3aUMOCHCTBUM: U TIOHSTHI:0MoTHYeCKHEe (DaKTOpPHI,
KOHKYPEHIIUS, XUIITHUIECTBO, CHMOMO03 XUIHUYECTBO, MAPAZUTU3M,
u ero popmel. [Tapazutusm, koonepanus, | KOHKYPEHLHs, MyTyaau3M, CAMOHO3,
MyTyaJIu3M, KOMMEHCAIIN3M KOMMEHCAJIU3M, HaXJICOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAIIN3M,
AMeEHCaIu3M, HEUTPAIHU3M. HEUTpaIn3M.
3HaueHHe OMOTUYECKUX XapakTepu3oBaTh OMOTHUECKHE
B3aUMOJEHCTBUM JJIsI CYILIECTBOBAHUS (pakTOpBI ¥ BUIBIB3AMMOOTHOILICHU
OpPTaHu3MOB B IIPUPOJHBIX cooO1ecTBax. | MEXJy OpraHM3MamMu; IpUBOAUTH
ZIeMOHcmpauuu: IMPpUMCPBI B3BAUMHOHA
Tabnuywl u cxemol: «lIuieBsie HEmm» IPHUCIIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIYy COOOW BUJIBI
OMOTUYECKUXB3aUMOJCICTBUI
OpraHU3MOB
3.5 | Dxonmoruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKU PackpsiBaTh coziep:kaHue TEpPMHUHOB
XapaKTCPHUCTUKH IMOITYJIAIIHH. OCHOBHBIEIIOKA3aTENN u HOHﬂTHﬁ:HOHynﬂHHH, YHUCJIECHHOCTD,

BHU/Ia U IIOITYJIALIUA

MOMYJISIIIUU: YUCIECHHOCTb, IJIOTHOCT,
POX1a€MOCTh, CMEPTHOCTh, TPUPOCT,
murpanus. JlunamMuka 4yucaIeHHOCTH
MOMYJISIIIUU U €€ PETyIsIus.
Jemoncmpayuu:

Tabauyst u cxemor: «llomynsuumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
HNOMYJISIUUUA UHPY30pUU-TY PEIBKNY.
Jlabopamopnwie u npakmuuecKkue
paoomowi:

IJIOTHOCTB, POKAAEMOCTDH, CMEPTHOCTb,
IIPUPOCT, MUTPALINSL, TUHAMHUKA
YUCJIEHHOCTH MOy JISILUN.
XapakTepu30BaTh OCHOBHBIE ITOKA3ATENN
Y DKOJIOTUYECKYIO CTPYKTYPY
IOILYJISILIUU; OIUCHIBATH MEXaHU3MBI
PEryJIsuy YUCICHHOCTH IOy AN
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[Tpaktuueckas padora Ne 2. «I[loncuer
TUTOTHOCTH TTOMYJIAIIAIA pa3HbIX BUIOB
pacTeHui»

Htoro yacosB no teme

5

Tema 4. Coo01iecTBa v YKOJOTHYeCKHe CHCTEMbI

4.1 | CoobmecTBa 1 Co00111eCTBO OPTraHU3MOB — OHOIIEHO3. PackpriBath cojiepkaHre TEPMUHOB
OpPraHU3MOB CTpyKTypbl OMOLIEHO3a: BUIOBas, U TIOHSITHI:0MOLIEHO3, YKOCHCTEMA,
IPOCTpaHCTBEHHAs, Tporueckas OMOTeO11€HO3, BUIbI-TTOMUHAHTHI,
(uteBast). Buab-1OMUHAHTHI. DKOJIOTUYECKas HUIIIA.
CBsi3u B OMOIICHO3E. XapakTepu3oBaTh OMOIICHO3
Jlemoncmpayuu: (coo0b1ecTBO), €ro BUAOBYIO,
Tabnuyol u cxemol: «lluiessie enmy, MPOCTPAHCTBEHHYO M TPOPUUIECKYIO
«bHOILIEHO3: COCTaB U CTPYKTypay. CTPYKTYPBI.
Obopydosanue: MOAEIb-aNIUIUKALHS OOBACHATE POTTL KOMITOHEHTOB
«Tunuynbie OMOIIEHO3bIY»; repOapuit OHolEeHO3a B MOIEPHKAHIH €T0
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPHI M CYIIECTBOBAHHA
KOJUTEKITUS «BHOTICHO3) Ha OTIPE/ICICHHON TEPPUTOPHH.
OOBSICHATH OMOIOTHUECKHUI CMBICIT
SPYyCHOCTH WIIUCTOBOM MO3AHKH.
CpaBHUBaTh KOMITIOHEHTHI OUOIIEHO30B,
UX BUJIOBYIO, TTPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPBI, CBS3H
MEXIy OpTaHU3MaMH
4.2 | DKocuCTeMbl 2 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI). | PackpbiBaTh conepxkaHue TEPMUHOB

1 3aKOHOMCPHOCTH
HX CyIICCTBOBAHHA

IToHsaTHE 00 DKOCHCTEME
1 OMOTEOIIEHO3E.
@DyHKIMOHATBHBIE KOMITOHCHTHI

1 TIOHSATHM: 9KOCHCTEMa, OMOTCOIIEHO3,
MIPOIYIICHTBI, KOHCYMEHTHI, eIy IICHTHI,
TpouuecKue ypoBHH, TUIIICBAs
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SKOCHCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopoTt BelecTB U NOTOK SHEPTUU
B DKOCUCTEME.

Tpoduyeckue (MuiIeBbIe) YPOBHU
sKocHuCTeMBI. [luileBkIe Ienu U CeTu.
OCHOBHBIE MOKA3aTEJIN YKOCUCTEMBI:
O6uomacca, mpoAyKIHs. DKOJIOTUYECKHE
NUPaMHUJIBL: TPOAYKIUHU, YUCIEHHOCTH,
6nomaccol. CBOMCTBA SKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJISINS,
pa3BUTHE.

Cykueccusi.

Jemoncmpayuu:

Hopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywl u cxemor.: «IIpupoanbie
cooO1ectBay, «llenu nutanus»,
«IKOJOTrMYeCKasi TupamMuaar

LEMb U CETh, IKOJOTUYECKHUE
nUpaMuIbl, Onomacca, MpoayKIus,
CYKIIECCHSI.

XapaxkTepru30BaTh CBOMCTBA YKOCHCTEMBI
(ee crmoCOOHOCTH K JUTUTEIILHOMY
CaMOTIO/IeP>KaHNI0, OTHOCUTEIIEHO
3aMKHYTBIH KPyTOBOPOT BEIIECTB,
HEO0OXOMMOCTb MTOTOKA YHEPTUN ).
CpaBHUBaTh NACTOUIIHBIE U IETPUTHBIE
NUILEBbIE LIENH, TPOYUUECKUE YPOBHU
HKOCHUCTEMBI.

Pa3znuyars nupamuabl NpoayKIIKH,
MUPaMUJIbI YUCICHHOCTH U MUPaMUIbI
OHOMAacCCHI.

CocCTaBnsATh ENH U CETH MUTAHUA.
[lepeuncnsaTe CBOMCTBA DKOCUCTEM:
YCTOWYMBOCTD, CAMOPETYJISAIINA,
pa3BuTHE (CYyKIIECCHS).

OmnuchIBaTh MEXaHU3M MOJIICPIKAHUS
paBHOBECHSI B 9KOCUCTEMAX.
XapakTepru30BaTh CYKLECCUH, BBISIBIIATD
IPUYUHBI U OOIIME 3aKOHOMEPHOCTH
CMEHBI IKOCUCTEM

4.3

[Ipuponusie
JKOCUCTEMBI

[IprponHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOIO JIECa.

PackpbiBaTh coaepkaHue TEPMUHOB
Y TIOHSATUH: BOJIHBIE SKOCHUCTEMBI,
OHOreo1eHo3bl, GUTOIUIAHKTOH,
300IJIAaHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabnuywl u cxemwvl: « IKOCUCTEMA
HIMPOKOJUCTBEHHOTO JIECA,
«IKocHCcTEMa XBOMHOTO JIECAY,
«buoreHo3 BojjoeMay.

Obopyoosanue: repOaprn U KOJUICKITUN
pacTeHUN U )KUBOTHBIX,
MPUHAISKAIIUX K PA3HBIM
3KOJIOTUYECKUM TPYyNIIaM OJTHOTO BH/IA

[TpuBOANTH MPUMEPHI MPUPOTHBIX
SKOCHUCTEM CBOEU MECTHOCTH.
CpaBHUBATh HA3€MHbBIC U BOJTHBIC
HKOCUCTEMBI; OpTaHU3MBI, 00pa3yIOIIHe
pasHble Tpo(hUYECKHE YPOBHU

4.4 | AHTpOIIOTEHHbIC AHTpPOIOTr€HHBIE Y KOCUCTEMBI. PackpriBaTh conepxaHue TEPMUHOB
HKOCUCTEMBI ATPOIKOCHCTEMBI. Y IIOHATHI: aHTPOIIOT'€HHAs DKOCHUCTEMA,
YpboskocucreMbl. bruonorudeckoe arpo’KocucTemMa, ypoosKocucTema,
U XO3SIMCTBEHHOE 3HAUCHHE ouopazHoobpaszue.
arpodKOCUCTEM M YPOOIKOCHCTEM. XapakTepu3oBaTh arpoOdKOCUCTEMBI
buopasnoobpasue kak hakTop 1 ypOO3IKOCUCTEMBI, 0COOCHHOCTH UX
yCTOHYUBOCTH SKOcHCTeM. COXpaHEHHE | CyIIeCTBOBAHMSI.
OMOJIOTHYECKOTO pazHoOOpasus [IpuBOAMTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emuie. HKOCUCTEM CBOCH MECTHOCTH, OITUCHIBATH
Jlemoncmpauuu: WX BUJIOBOW COCTaB U CTPYKTYPY.
Tabauyvt u cxemvl: «ATPOLICHO3Y. CpaBHUBATB COCTAB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpeaurenn | IPUPOAHBIX SKOCUCTEM
BAKHEMIINUX CEITbCKOXO03SMCTBEHHBIX 1 arpo3KOCUCTEM, arpo3KOCUCTEM
KYJILTYp» 1 ypOOIKOCUCTEM
4.5 | buocgepa — Yuenue B. U. Bepnaackoro o 6uocdepe. | PackpbiBaTh coneprkanne TEpPMHHOB
rinodanpHas I'paHnLbL, COCTAB U CTPYKTYypa U MOHATUH: Ouocdepa, KHUBOE BEIIECTBO,
’KOcUcTEMA 3eMITU ounocdepsl. JKrBoe BEIIECTBO U €T0

¢ynkunn. OcobeHHoCTH OMocPepbl Kak

JUHAMUYECKOE PABHOBECHE.
OuenuBatb Bknaza B. . Bepnanckoro
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rJI00JIbHON AKOCUCTEMBI.
JlnHamMudeckoe paBHOBECUE U 0OpaTHAs
CBsI3b B Onocdepe.

JHemoncmpavyuu:

Ilopmpemuwi: B. . Bepranackuii.
Tabauywl u cxemol: «O0IIAs CTPYKTYpa
ouocdepo», «PacpocTpanenue xu3Hu
B 6nocdepe», «O30HOBBIN IKpaH
onochepsn»

B CO3/1aHuE yueHus o ouocdepe.
XapakTepusoBath cocTaB bnochepsi,
(GyHKIIUA )KUBOTO BeIIecTBa Onocheps
U OIpeIeIIsITh (Ha KapTe) 00J1acTH ero
HanOOJIBLIEr0 PaCHpOCTPAHEHHUS.
[TpuBOANTH MPUMEPHI IPOSBICHUS
(GyHKLHN )KMBOTO BelIecTBa Onocdepsl,
OMOTEOXUMHUYECKOH IEeATEIHHOCTH
4eJIOBeKa.

[Tepeuuncnsate 0cOOCHHOCTH OMOChEPHI
KaK T7100aIbHON 9KOCHCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemiecTs PackpriBaTh comeprkaHne TEPMUHOB
CYIIECTBOBAHUS 1 OMOre0XUMHUYECKHE IIUKIIBI SJIEMEHTOB | U IOHSATHUH: IIEJIOCTHOCTh OMOChepHl,
ounocdepsl (yrmepona, a3ora). KPYTOBOPOT BEIIIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOreOXUMHUYECKUE IIUKITBI
OMOMBI CYyIIIH. 3JIEMEHTOB, 30HAJILHOCTH ONOC(EPHI,
Jlemoncmpayuu: OMOMBI.
Tabnuywl u cxemol: «Kpyrosopot OmnuceIBaTh KPyTOBOPOT BEILECTB,
yrjepoia B 61/10(;(1)epe», «pr]"()BOpOT OMOreOXUMHUYECKUE [IUKIIBI a30Ta
a30Ta B IpUpoOaAC» " yrjicpoaa B 6H00(bepe.
OOBSCHATH IPUYHUHY 30HATBHOCTH
ouocdepsl. [lepeuncnarsb
Y XapaKTepU30BaTh OCHOBHBIE OMOMBI
CyIlIu 3eMIu
4.7 | YenoBe4ecTBO UYenoseuecTBO B Onochepe 3emiu. PackpbiBath coep:kaHre TEPMUHOB

B Ouocdepe 3emau

AHTpONIOTeHHBIC H3MEHCHHSI
B Ouocdepe. ['mobanpHbIe

Y IIOHSATHUM: aHTPOIIOT'€HHBIC U3MEHEHUS,
HKOJIOTUUECKUN KPU3HUC, TII00aThHbIE
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HKOJIOTUYECKUE TPOOITIEMBI.

Jemoncmpayuu:

Tabauyel u cxemoi: «lIpuMepHbie
AHTPOIIOTE€HHbIE BO3/ICHCTBUS

Ha IPUPOY», « BaxkHeNMe UCTOYHUKHN
3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxHelas
cocTassironias ouocheps», «DakTops
Jerpajsanuu nouny, «IlapHUKOBBII

b dexT», «DakTopsl paIuOaKTUBHOTO
3arpsisHeHus ouochepri»; Kpacnas
kHUra PO, n300pakeHus: 0XpaHseMbIX
BHJIOB PACTCHHUU U YKUBOTHBIX

POOJIEMBI.

XapakTepu3oBath 0MochepHYyIO pOJb
YeJI0BeKa.

[TpuBOAUTH MPUMEPHI AaHTPOIIOTEHHBIX
U3MEHEHHH B Onocdepe.

OueHnBaTh MOCIEACTBUS 3arPsI3HEHUS
BO3/YyIIIHOM, BOJIHOU CPE/Ibl, U3MEHEHHUS
KJIUMaTa, COKpalieHus
OropazHo00pa3usl.

dopmMyIUpOBaTH COOCTBEHHYIO MO3UIIUIO
M0 OTHOIIEHUIO K II100aIbHBIM

U PETUOHAIBHBIM SKOJIOTUYECKUM
npoOiemam, apryMeHTUPOBATh CBOIO
TOYKY 3PEHHS.

Ha3pIiBaTh NpUYMHBI MOSBICHUS
IIPUPOAOOXPAHHOMN ITUKH,

packpbIBaTh 3HAUCHHUE MpOrpecca

JUTS1 TIPEOI0JICHUSI SKOJIOTUUECKOTO
KpHu3uca

4.8

Cocy1ecTBoBaHUE
PUPO/IBI
U YeJIOBEUECTBA

CocyniecTBoBaHUE TPUPOJIBI

u yenoBeuecTBa. CoxpaHeHue
O6mopa3zHooOpa3us Kak OCHOBA
YCTOMUYMBOCTU OHOChEPHI.

OcHoBa palMOHAILHOTO

yYIPaBJICHHS TPUPOIHBIMH PECypcamMmu
U UX HUCIIOTh30BaHNE.

JlocTmxeHus OUOJIOTrUur

PackpsbiBaTh coziepKkaHue TEPMUHOB

Y IIOHATUN: pallMOHAIBHOE
IIPUPOIOITIOJIB30BAHUE, YCTOUUHUBOE
pa3sBUTHE, KODBOJIIOLIUA.
XapaxkTepu30BaTh PALMOHAIBHOE
UCII0JIb30BAHUE [IPUPOIHBIX PECYPCOB;
OCHOBHBIE TIOJIOKECHUS KOHLIEIIIUU
YCTOWYHUBOTO PA3BUTHS
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¥ OXpaHa MPUPOJIHI.
Jemoncmpayuu:

Tabauywt u cxemwi: «bruochepa u
YEIIOBEK»

Htoro gacos 1o reme 9
PezepBHOE Bpemst 2
OBIHIEE KOJIMYECTBO 34
YACOBIIO

ITPOI'PAMME
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoauyecTBO yacoB
HaumeHoBaHue pa3/iesioB U TeM dnekTpoHHbIe (LM (pPOBHIE)
Ne ni/m Kontpoabnbie | IlpakTuyeckne
MPOrpaMMblI Beero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbIE CUCTEMBI U UX OPTaHU3ALMS 1 https://m.edso0o0.ru/5T7SVKFTX
. https://m.edsoo.ru/YTLWW9JE
3 XUMUYECKHI COCTaB M CTPOCHUE KICTKU 8 1 0
4 JKusHeneaTeIbHOCTE KIIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOMCHHE 1 HEMBIAYAILHOS 5 1 https://m.eds00.ru/GF6W1A7C9
pa3BHUTHE OPTAaHU3MOB
H
6 ACICACTBERHOCTD 1 HSMCIIHBOCTD 8 15 https://m.edsoo.ru/ONPNXJ7X6
OpPTraHU3MOB
C .0
7 CIICKIIA OPTaHiEMOB. LICHOBbI 3 https://m.edsoo.ru/2EY34NEHR
OHUOTEXHOJIOTHH
8 PezepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBO 4acoB

JnekTpoHHbIe (LM (pPOBbHIE)

Ne /i Kontpoannbie | Ilpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE PeCypPChI
padoThbI padoThbI
1 DBOJIOIMOHHAST OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OJHMIHOBCHMO 1 PASBITTHE I 2 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emuiie
3 Opraau3Mbl ¥ OKpYyXKaromas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
4 Coo011ecTBa 1 SKOJIOTUUECKHE 9 https://m.edsoo.ru/WXWAVS56
CHCTEMBI E
S) PesepBHoe Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[TPOTPAMME
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoJsmnuyecTBo 4acoB
Ne Tema vDOKa K n Hara DJIeKTPOHHbIE N (poBbIE
n/n yp Beero OHTPOJILHbIE PAKTHYECKH | pyavvennsi | 0Gpa3oBaTelbHBIE PeCYPCBI
padoThI e padoThbl

1 buosorus B cucreme Hayk 1 https://m.eds00.ru/02T4D1UI5
MeTobI TO3HAHUS KUBOU
npuponsl. [IpakTnueckas

2 pabora Ne I «Henonp3osanme 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3IMYHbIX METOJIOB MpHU
M3YYEHHH OMOJIOTUYECKUX
00BEKTOBY

3 buozoririeciite CHCTEMEL, 1 https://m.eds00.r/A7VOY D215
ITPOIIECCHI U UX U3YUCHHE

4 XHUMHHCCKHH COCTAB KICTKH. 1 https://m.edsoo0.ru/L17L J590V
Boja u MunepanpHbie conu

5 bemiur. Cocras  crpoetie 1 https://m.eds00.ru/V33INUWSW
OEJIKOB
depMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopatopHas

6 padora Ne 1 «H:fyquHe 1 0.5 https://m.edsoo.ru/\VVBPPPBGCD
KaTaJUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpUMepe
aMuJIa3bl WIN KaTajaas3bl)»

7 YraeBossl. JIunuasl 1 https://m.eds00.ru/OJ7NFITI5

8 Hyxnennosble kuciotsl. AT® 1 https://m.edsoo.ru/WOELRA9B3

9 VeTopust W MCTO/Ib! H3YHCHHS 1 https://m.eds00.ruJXQMJOGM3
kietku. Kinerounas reopus

10 Kretka kak uenocTas xusas 1 https://m.edsoo.ru/XDCLRAF1Q

cucreMma
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q

11

Crpoenue 3yKapruoTHYECKON
kieTku. JJaboparopHas padota
Ne 2 «M3yuenue crpoenus
KJIETOK pACTeHH, ’KUBOTHBIX,
rpuboB 1 GaKTepuil mox
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOnpenapaTax 1 ux
OIHCaHUE

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMeH BeLIEeCTB WId
MeTa0OoIN3M

https://m.edso0.ru/LOB3I3XYZ

13

dorocunTe3. XeMOCHHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTUIeCKuii 00MeH

https://m.edsoo.ru/T2LVIES3L

15

JKn3HeHHBIN UK KISTKH.
Jenenue kineTku. MuTos.
JlabopaTtopHas pabota Ne 3
«HabmoneHre MuTo3a B
KJIETKaX KOHYMKa KOPEeIIKa
JIyKa Ha TOTOBBIX
MHKpOTIpenapaTax»

0.5

https://m.edso0.ru/CO1INPWLF4

16

Buocunres Oenka. Peakuus
MaTPUYHOTO CHHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancnsus — 6uocuHTE3
Oenka

https://m.edsoo.ru/ TFDKDDWWM

18

Hexknerounsie hopMbl KU3HH
— BUPYCHI

https://m.edsoo.ru/9PGS5FAJB

19

DopMBbI pa3MHOKEHUS
OpraHU3MOB

https://m.edsoo.ru/2JLXB4A0OR

20

Meiios

https://m.edsoo.ru/5SNUXK0X86

21

OO0pa3oBaHue 1 pa3BUTHE
IIOJIOBBIX KJICTOK.
Orm101I0TBOpEHHUE.
JlaboparopHast pabora Ne 4

0.5

https://m.edso00.ru/C29L4DXB8
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https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

«M3yueHune cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHUKpOIIpenaparax»

22

NuauBuyansHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo0.ru/MA4T8L5AD

23

I'eneTtnka — HayKa O
HaCJICACTBECHHOCTH U
HU3MCHYHUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJIeI0BaHMs IPU3HAKOB.
MoHOruOpHIHOE CKpPEIMBAaHHIE

https://m.edsoo.ru/YYQSGOWI2

25

JlurubpuaHoe CKpenuBaHue.
3aK0H HE3aBUCUMOTO
HACJIeIOBaHMs MPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

ClueImieHHOS HaclIeI0BaHNE
npu3HakoB. JJabopaTtopHas
pabota Ne 5 «3yuenue
PE3yJIbTaTOB MOHOTHOPHTHOTO
U JUTHOPUIHOTO CKPEIIMBAHUS
y p0o30(HiIbl Ha TOTOBBIX
MUKpOTIpEnaparax»

0.5

https://m.edso00.ru/P2SQ5ZGN2

27

T'eneruka noma. Hacienosanue
MPU3HAKOB, CUEIJICHHBIX C
OJIOM

https://m.eds00.ru/3GYGV47YM

28

N3MeHYnBOCTD.
Henacnencreennas
M3MEHYHBOCTH. JlabopaTopHas
pabota Ne 6. M3yuenue
MOAN(UKAITMOHHON
U3MEHUYUBOCTH, IIOCTPOEHUE
BapHUAaIIOHHOTO psija U
BAPUALIMOHHOMN KPUBON»

0.5

https://m.edsoo.ru/M3MHUK2VV

81


https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV

Haciencrsennas
M3MEHYHMBOCTH. JIJabopaTopHas

29 pabota Ne 7. «AHanu3 Mmytauui 1 0.5 https://m.edsoo.ru/VWT70DZ8R
y 1p030¢HIIbl Ha TOTOBBIX
MUKpOTIpEnaparax»

30 I'eHeTHKa yeaoBEKA 1 https://m.edso00.ru/XU9SFS3GA
PesepBHEIit ypok. O600mICHNE

31 o teMe «HacnencrBeHHOCTD 1 1 https://m.edsoo.ru/E2IXRS2EB
W3MEHYUBOCTH OPTaHU3MOB)

32 CenexIius Kak HayKa U IpoIiece 1 https://m.edsoo.ru/3128P3L98
MeToabl 1 TOCTHKEHUS

33 CEJIEeKLIUU PACTEHUH U 1 https://m.edso0.ru/JSK3Q6W0J
S>KUBOTHBIX

34 buorexnonorns kax orpacs 1 https://m.edso0.ru/TAKI9E62K
MIPOU3BOJICTBA

OBILIEE KOJIMYECTBO HACOB I10 34 4

ITPOT'PAMME
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https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KITACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4yecku
e padoThI

Jara
U3ydeHust

DJieKTpoHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE PeCypChl

OBOJIIONS U METOILI €6
U3Y4ECHUS

https://m.edsoo.ru/6 KWQIKBKU

Hcropus passurtus
IPEJCTaBICHUN 00 3BOIIOLUU

https://m.eds00.ru/OSWC47SSX

MukposBonronus

https://m.edsoo.ru/TOFAUE4ZP

[Tomymsimus kKak 3JieMeHTapHas
€/IMHUIIA BUJA U 3BOJIOIHH.
JlabopaTtopHas pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(}OTOrHUEeCKOMY KPUTEPHIO»

0.5

https://m.edso0.ru/D3UCLTSOF

JIBIOKYIIHE CUTIBI
(anemeHTapHBIE (PAKTOPHI)
IBOJIIOLIMH

https://m.edso0.ru/SEH6CNOWI

EcrecTBeHHbIl 0TOOD 1 €ro
(bopmbl

https://m.edso0.ru/DY32BUDOO

Pe3ynbTaTel 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTD
OpPraHu3MoOB U
BUZI000pa3oBaHue.
JlabopaTopHas paborta Ne 2
«Ornucanue NpucrocoOIeHHOCTH
opraHu3Ma # e€ OTHOCUTEIHLHOTO
XapakTepa»

0.5

https://m.edsoo.ru/MWAJHSTLOB

Hanpasienus u nytu
MaKpPOAIBOJIOIIH

https://m.edsoo.ru/PI1FI0YV3

HeobpaTtumocTs 3BoOMIOIINN

https://m.edsoo0.ru/CLA9VC5JJ
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https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ

10

Ucrtopus xxu3nu Ha 3emiie u
METOJIbI €€ N3YUYECHHUS

https://m.edsoo.ru/MJYY1MV X7

11

['unoTe3sl MPOUCXOKIACHHUS
JKA3HU Ha 3emiie

https://m.edsoo.ru/EKNHXBOS2

12

PasBurue xu3Hu Ha 3emie 1o
3paM U IePUOIaM

https://m.edsoo.ru/ECIN8TF62

13

OCHOBHBIE 3Tarbl YBOIIOIUU
PaCTUTEIBLHOTO U KUBOTHOTO
mupa. [Ipaktudeckas padora No
1 «M3y4yeHune uckonaembix

OCTaTKOB paCTeHI/Iﬁ U ) KMBOTHBIX

B KOJIJICKIIMAX»

0.5

https://m.edso00.ru/7K1LYOSCT

14

CoBpeMeHHas cucTema
OpPraHUYECKOT0 MHpa

https://m.edsoo.ru/WSEXN9YAK

15

DBOJTIOIHS YeTTOBEKa
(anTpOTIOTEHE3)

https://m.edsoo.ru/ADV3JERUE

16

JIBrxymue cuitbl ((paxTophl)
aHTPOTIOTeHEe3a

https://m.edso0.ru/D7JZMBYPQ

17

OCHOBHBIE CTaAUHN IBOJIFOIIUNA
YeJloBEeKa

https://m.edso00.ru/14G19MQ4K

18

YenoBeueckue pacsl U
IPUPOJHBIEC aanTaAlU
YeJIoBeKa

https://m.edsoo.ru/XL7QKC5PK

19

PesepBHbIit ypok. O6001IeHNE
1o TeMe «BO3HUKHOBEHME 1
pa3BUTHE KM3HU Ha 3eMiIe»

https://m.edsoo.ru/R6L7VY2GB

20

DKOJIOrus Kak HayKa

https://m.edsoo.ru/K46KON56I

21

Cpenpl oOuTanus u
HKOJIOTHYECKHE (PaKTOPHI

https://m.edsoo.ru/DCOIEUICY9

22

AOGuoTtndeckue (haKTopHI.
JlaboparopHas pabota Ne 3.

0.5

https://m.eds00.ru/G7NF3P1NM
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https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM

«Mopdonoruueckne
O0COOCHHOCTH pacTeHH U3
Pa3HBIX MECT OOUTAHUSD.
JlaGopaTtopHas pabota Ne 4.
«BrnusHUE cBETA HA POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

23 buotnyeckue pakTops https://m.edsoo.ru/A6Z8MGNQR
ODKOJOTHYECKUE
XapaKTePUCTHKH TTOMYJISIIHH.

24 IIp aKTW,{_eCKaH pabora Ne 2 0.5 https://m.edsoo.ru/X42J6ABRN
«ITomcuéT mIoTHOCTH
MIOMYJISIIAIA Pa3HbIX BUOB
pacTeHu»

25 CoobuuiecTsa OpraHu3mMos — https://m.eds00.ru/0T2K1PNGZ
OHOLIEHO3

26 IKOIIOTHIECKHE CHCTEMBI https://m.eds00.ru/S1LIRWZMR
(2KOCUCTEMBI)
OcHOBHBIE TTOKa3aTeIN

27 SKOCHCTCMBI. 9KE)J'IOI“I/I‘I€CKI/IC https://m.edsoo.ru/NSTEWOGPE
nupamuel. CBolcTBa
skocucteM. Cykieccus

https://m.edsoo.ru/WIDMMUBC

28 [IpupoiHbIE SKOCUCTEMBI 5

29 AHTPOMOTEHHBIC IKOCHCTEMBI https://m.edsoo.ru/\WRS65U3WC

30 brocdepa — rnobanbras https://m.edsoo.ru/2X1VG50Q18
JKOCHCTEMA 3EMITH

31 3aKoHOMEpHOCTH https://m.edsoo.ru/V5JT6B38Z
CyIIIeCTBOBaHMS OHoChepbl

32 Henoseuectso B brocdepe https://m.edsoo.ru/HXCDHPXDJ
3emin

33 CocyuiecTBOBaHHE IPUPOJIBI U https://m.eds00.ru/187G37606
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https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
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YCJI0BCUCCTBA

PesepBubIil ypok. O60011eHIE

34 tembl «Coo01iecTBa U 1 https://m.eds00.ru/SW5XCF3K6
9KOJIOTHYECKHE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJjbTaTa

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o01ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUH O MECTE M POJU OWOJOTHU B CHCTEME
HAYYHOTO 3HAHHUSI €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUHN COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpPa W HAyYHOTO MHUPOBO33PEHUS; O
BKJIAJIE POCCHUICKUX M 3apyOeXHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
Oounosiornu; (QYHKIIMOHAIEHOW TPAMOTHOCTH YEJOBEKA JUIS PEIICHUS
YKU3HEHHBIX 337124

YMeHue packpblBaTh COJAEpKaHHE OWOJIOTMYECKUX TEPMUHOB U
HOHATHI: JKU3Hb, KJETKa, OpraHu3M; MeTadbonu3M (0OMEeH BeIIeCTB U
IpeBpalleHue »HHEPruM), ToMeocTa3 (camMOperyisilus), YpOBHEBas
OpraHu3alys >KUBBIX CHCTEM, CaMOBOCHPOHM3BEACHHUE (PENpOoayKIHs),
HACJIEICTBEHHOCTh, H3MEHYHMBOCTh, POCT U Pa3BUTHE

YMenne usznaratb OMOJIOTHYECKHUE TEOPUH (KJIETOYHAs, XPOMOCOMHAs,
myTtannoHHasi), 3akoHbl (I. Mennens, T. Moprana, H.1. BaBusnosa) u
yueHus (0 IMEHTpax MHOTOOOpa3usi W MPOUCXOXKICHUS KYJIbTYPHBIX
pactenuii H.. BaBuioBa), onpenensaTh rpaHMIbl UX MPUMEHHUMOCTH K
JKUBBIM CUCTEMAM

YMenue BHajeTb METOJAaMH HAy4yHOTO I[IO3HAHUS B OHOJIOTUU
(HaOnroieHHe W ONHUCAHHME >KUBBIX CHCTEM, IPOIECCOB M SIBJICHHIA,
opraHM3alisi Y  NpPOBEJCHHE  OHOJOTMYECKOr0  JIKCIEPHUMEHTa,
BBIJIBUKEHUE  THIOTE3bL; BBIBJICHME  3aBUCHUMOCTH  MEXIY
UCCJIETyeMbIMU BEJIIMYMHAMH, OOBSCHEHUE MOJYyYEHHBIX pEe3yJbTaToB,
MCII0JIb30BAHHBIX HAYYHBIX IOHATUH, TEOPUIN U 3aKOHOB; YMEHHUE JIe1aTh
BBIBOJIbl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB)

YMeHue BbIICIATE CYIICCTBCHHBLIC IIPU3HAKKW BHUPYCOB, KICTOK
OPOKapuoT W  JYKapUOT, OJHOKIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB; 0COOEHHOCTH MPOLIECCOB OOMEHA BEILIECTB U MPEBPAILCHUS
DHEPTUU B KJETKE, (OTOCHHTE3a, IUIACTHUECKOTO M HHEPreTUYECKOro
oOMeHa,  XEMOCHHTe3a,  MHTO03a,  MeHo3a,  OIJIOAOTBOPEHHS,
Pa3sMHOKEHUS, MHIMBHIyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3)

YMeHue  NpUMEHSATh  TOJYYEeHHBIE 3HAaHUS  JIs  OOBSICHEHUS
OMOJIOTMYECKUX MHPOLIECCOB U SBICHUM, U MPHUHATUS MPAKTUYECKUX
pelIeHni B TOBCEAHEBHOM KHU3HU B LENIAX oOecreueHus: 0€301MacHOCTH
CBOETO 37I0POBbsl U 310POBbsI OKPYKAIOLIUX JIIOJEH, COONIIOIEHUSI HOPM
IPaMOTHOI'O TMIOBEJEHUS B OKPYXKAIOUIEH NPUPOIHON cpelie; MOHUMaHUe
HEOOXOMMOCTH MCIIONIb30BaHMSI JOCTUKEHUM COBPEMEHHOW OMOIOTHH
¥ OMOTEXHOJIOTUH JUIsl pallMOHATIBHOTO MPUPOIOTOIb30BAHUS

YMeHue pemaTth 3J€MEHTapHble T€HETHYECKHE 3aJaud Ha MOHO- U
JTUTHOPUIHOE CKpEIIMBaHME, CICTUICHHOE HACJICIOBAHUE, COCTABISAThH
CXeMBl ~ MOHOTHOPHUIHOTO CKpeLIUMBaHMUS Uil  MpeJICKa3aHus
HACJICJI0BAHMS PU3HAKOB Y OPraHU3MOB




YMeHue BBIMOMHATH J1a0OpaTopHble M MPAKTUYECKHE PabOTHI,
cobmomath TpaBWiIa MpU paboTe ¢ ydeOHBIM U J1abopaTOpPHBIM
000pyoBaHEM

YMeHue KpUTHYECKH OLIEHWBATh U HHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTUYECKOT0 COZEp KaHUs, BKIIOYAIOUIYIO NCEBJIOHAYUHbIE 3HAHUS
U3 pa3nuuHbelXx UcTOYHHKOB (CMMU, HayuHO-ONyJsipHbIE MaTepualbl);
TUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHMA B OHOJIOTHH,
MeAHUIMHE, OMOTEXHOJIOTHH

10

YMeHue co3aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHS,
000011as1 OMOJOTHYECKYI0 MH()OPMAINIO0 U3 HECKOJIbKUX HCTOYHHKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATHHHBIN anmapar OMOJIOTHH

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOCHHSI OCHOBHOM
00pa30BaTeILHON NPOrPaMMBbI CpeiHero o01ero od0pasoBanus

ChopMHUpPOBAHHOCTh 3HAHUW O MECTE€ M POJU OHMOJIOTUH B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHMH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KApTHHBI MUpPa W HAYYHOTO MHUPOBO33PEHUS; O
BKJIa/IE POCCHUHCKMX M 3apyOeXKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu; (YHKIMOHAILHOW TPaMOTHOCTH 4YENIOBEKa ISl PEIICHHS
JKU3HCHHBIX 3a4a4

YMeHue packpbiBaTh COJAEp)KaHHWE OHONOTUYECKUX TEPMUHOB U
MOHSATUMN: BUJ, TMOMYJAIHSA, T€HOPOH/, IBOJIIOIMS, JBIKYIIUE CHIIbI
(paxTopsr) HBOJIIOLINH, MPHUCTIOCOOTICHHOCTh OpTraHU3MOB,
BUJ1000pa30BaHKE, SKOJIOTUUECKHE (PaKTOPBI, SKOCUCTEMA, TPOAYIIECHTHI,
KOHCYMEHTBI, PEAYIEHTHI, IIeMH MUTaHUs, dKOJIornyeckas MUpaMuia,
OGuoreorieHo3, buochepa

YMeHnue uznaraTb OMOJOTMUYECKHE TEOpUH (IBOJIIOLMOHHAs Teopus Y.
JapBuHa,  CHHTETHYeCKas  TEOpHUs  SBOJIOIMM),  3aKOHBl U
3aKOHOMEpHOCTH (3apojsimieBoro cxonacrsa K.M. bapa, uepenoBanus
[JIaBHBIX HarlpaBiieHud u mytei sBomonnu A.H. CeBeprioBa, yueHus o
6uochepe B.M. BepHaackoro), onpenensTs rpaHULbl UX TPUMEHUMOCTH
K JKUBBIM CHCTEMaM

YMeHnue BHaAeTh METOJaMH HAyYHOTO IIO3HAHUS B OHOJIOTUH
(HaOmrofieHHe Y ONMHMCAHME JKUBBIX CHUCTEM, NPOIECCOB M SIBICHUN;
OpraHm3alysi Y  TPOBEJACHHE  OHOJOTHMYECKOro  JKCICPUMEHTA,
BBIIBIDKEHUE  TUIOTE3bI; BBISIBICHME  3aBHCHUMOCTH  MEXIY
UCCIICTyeMbIMU BEJIMYMHAMH, OOBSCHEHUE TMOITYYCHHBIX PE3yJbTATOB,
UCIIOJIb30BAaHHBIX HAyYHBIX TIOHATUH, TEOPUH U 3aKOHOB; YMEHHE
JIEJIaTh BBIBOJIBI HA OCHOBAHUU TMOJTYYEHHBIX PE3yJIHTATOB)

YMeHue BbIICNIATh CYIUIECTBEHHbIE MPU3HAKH CTPOEHUSI OMOJIOTMYECKUX
O0OBEKTOB:  BHJAOB,  TNONYJALMUNH, MPOAYLEHTOB, KOHCYMEHTOB,
pelyLIEHTOB, OMOTr€OIEHO30B M 3KOCHCTEM; OCOOEHHOCTH IPOLECCOB
HACJIEJICTBEHHOMN W3MEHYHUBOCTH, €CTECTBEHHOT'O otOopa,




BUA000Pa30BaHMs, MPUCTIOCOOJIEHHOCTH  OPraHWU3MOB,  JCWUCTBUS
9KOJIOTHYECKUX (PaKTOPOB Ha OPTaHH3MBI, IEPEHOCA BEIIECTB M MOTOKA
SHEPTUU B 3KOCUCTEMaX, AHTPOMNOTCHHBIX HW3MEHEHHH B IKOCHUCTEMAax
CBOEI MECTHOCTH, KPYTOBOPOTA BELIECTB U OMOTCOXMMHUYECKUX LIUKIIOB
B Onocgepe

YMeHne IIPUMCHATH IIOJIYYCHHBIC 3HaHUA JJIsL 00BICHEHHUS
OMOJIOTMYECKUX MPOLIECCOB U SBJICHUM, A MPUHATHS NPAKTUYECKUX
pelieHrid B MOBCEIHEBHOM JKU3HU B LIESAX oOecrieyeHus: 0e301acHOCTH
CBOETO 37I0POBbS M 3/I0POBbs OKPYKAIOLIUX JIIOJIEH, COOII0IEHUSI HOPM
TPAMOTHOI'O NOBEACHUS B OKPYKAOUIEH MPUPOIHON Cpelie; TOHNMaHUe
HEOOXOIMMOCTH HCMOJIb30BAHUS JOCTH)KEHUI COBPEMEHHOM OMOJIOTUN
JUTSL PallMOHAIBHOTO TTPHPOIOTIONTE30BAHHS

YMeHue pemate 31€MEHTapHble OMOJIOTMYECKUE 3a/layd, COCTaBIATh
CXEMBI MIepEeHO0Cca BEIIECTB M SHEPTUU B SKOcHCTeMax (I[eNU MUTAHNSA)

YMeHue BBINONHATH J1a0OpaTOpHble U MpakTHUYecCKue paboThl,
cobmomaTh TpaBwia MpU paboTe ¢ Y4eOHBIM W JIAOOPATOPHBIM
00opyoBaHEM

YMeHHe KpUTHYECKH OLEHHBATh W WHTEPHPETHUPOBATh HH(OpMAIUIO
OHMOJOrMYECKOr0 COJEP)KAaHUS, BKIIIOYAIOLIYIO TICEBJIOHAYYHbIE 3HAHUSA
U3 pazauuHbIX UcTOyHMKOB (CMU, Hay4dHO-IOMYJIsIpHBIE MaTepHasbl);
paccmaTpuBath rio6anbHbIe HKOJIOTMYECKHE poOIEMBbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO

10

VMeHHe co37aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOINCHHS,
00001asi OMOJOTHYECKYI0 HH(POPMAINIO U3 HECKOIBKUX HCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHITHIHBIN anmapat OHOJIOTHH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KITACC

Kon

IIpoBepsieMblil 3JIeMEHT COEPKAHUSA

1

buosiorus kak Hayka

1.1

buonoruss — Hayka o xuBod mpupone. Ponp Ouomorun B QopmMupoBaHUU
COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTemMa OHOJIOTHIECKUX HAYK

1.2

MeTonbl TO3HAHUS KUBOW MPUPOABl (HAOIIOACHHE, SKCIEPHUMEHT, OIHMCAHUE,
U3MEpeHHe, KiIacCupUKalMs, MOJSIUPOBaHUE, CTAaTUCTUYECKas o0paboTka
JTAHHBIX )

JKuBBIe cUCTEMBI B HX OopraHn3anusi

2.1

KuBbie cuctembl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHus Ouonoruu. CBoHCTBa
OMOCHCTEM M UX pazHooOpasue

2.2

YpoBHM oOpraHuzanuy OHMOCHUCTEM: MOJEKYJISIPHO-TEHETHUECKUH, KIETOUHBIMH,
OpraHU3MEHHBIN, NOMYJISIMOHHO-BUOBON, IKOCUCTEMHBIN, 61ochepHbIN

XHWMHUYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUH COCTaB KIETKU. XHUMHUYECKHE DJIEMEHTBHI: MaKpOAJIEMEHTBHI,
MHKpO3JIEMEHTBI. Boxga u MuHepanbHble BemiecTBa. DOyHKIMM BOIAbI U
MHUHEpaIbHBIX BEIECTB B KiieTke. [lonnepkanne ocMOTHYECKOro Oaanca

3.2

benku. CoctaB u crpoeHue OelIKOB. AMHUHOKUCIOTHI — MOHOMEpPHI OEIKOB.
Hezamennmeble 1 3aMeHUMbIE aMHUHOKUCIIOTHI. AMHUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOH MOJIEKYyJbl (MI€pBUYHAs, BTOPUYHAsA, TPETHYHAs H
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
GyHKIIUN OENKOB.

®epMmeHTHl — Ouojoruyeckue katamuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crnenupuuHocts. Kodepmentsl. Butamuubl. Otanuus
(epMEHTOB OT HEOPraHUYECKHX KaTaJIu3aTOPOB

3.3

VYrneBoasl: MOHOcaxapuabl (IVIIOKO3a, pubo3a U J1e30Kcupubo03a), Iucaxapujibl
(caxapo3a, JaKkTo3a) W TMOJUcaxapuabl (Kpaxmai, TJHUKOTeH, IeJUII0I03a).
Bbuonornueckue pyHKIUN YIIeBOOB.

Jlununel:  Tpuriuuepunbl, — crepounpl,  ochomunuasl.  ['mapodunabHO-
ruspodoOHble cBoWcTBa. buonormueckue ¢ynkumu aunuaos. CpaBHeHHe
YIJI€BOJIOB, OEIKOB M JIUINI0B KaK HCTOUHHUKOB SHEPTUHU

3.4

Hyxneunoseie kucnotsl: JJHK n PHK. Hykieornabsl — MOHOMEPBI HYKJIEHHOBBIX
kucnot. Crpoenue u ¢pynkuun JJHK. Crpoenue u pyaximu PHK. AT®: ctpoenune

1 QyHKIUHA

3.5

[{uronmorus — Hayka o kietke. Kiierounasi reopusi. MeToibl H3yd4eHUs KIETOK

3.6

Knerka kak nenoctHast >kuBas cuctema. OOmue NMpU3HAKK KJIETOK: 3aMKHYTas
HapykHas MeMOpana, monekynsl JIHK kak reHermyeckwii ammapar, cucrema
CHHTE3a Oerka

3.7

Tumnsl KIETOK: 3yKapuoTHyeckass U mpokapuotudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTudecko  kietku. Kierounas crenka  Oaktepuii.  CTpoeHue
AYKAPUOTHYECKOM KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MXWBOTHOM U
I'pUOHOI KIICTKU

3.8

[IoBEpXHOCTHBIE CTPYKTYPBl KJIETOK — KIETOYHAs CTEHKA, TIJMKOKAIMKC, HX
¢ynkiuu. [Tnasmatnyeckas memOpana, e€ cBoiictBa u pyHkuuu. Iluromnasma u eé




opranousipl. OgHOMEMOpaHHBIE OPTaHOWIBI KIETKH: JHJIOIIa3MaTU4ecKas CeTh
(OIIC), ammapar [ombmku, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJpUH, IUIacTuAbl. [IpoucxokaeHne MUTOXOHAPUA W IUIacTHA. Buibl
wiactua. HememOpaHHble oOpraHoujbpl KJIETKHA: PUOOCOMBI, KJIETOYHBIH LIEHTP,
PECHUYKH, KI'yTUKHA. DYHKIIMHA OpraHOWJIOB KJIETKH. BriroueHus

3.9

Anpo — perynastopHbli uHeHTp KieTku. CTpoeHue sjpa: saepHas 000J0uKa,
KapHoIIa3Ma, XPOMATHH, SIPHIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

H(HSHGI[GHTGHLHOCTL KIJIICTKH

4.1

OOMmeH BemiecTB, WIM MeTa0OIu3M. AccUMWIAnUs (TUIaCTUYECKUH OOMEeH) u
JTUCCUMUIISIIUAS (SHEPreTHUEeCKu OOMEH) — JIB€ CTOPOHBI €IMHOTO IpoIecca
MeTtabonmu3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(HBIN U reTepoTpodHbId. Ponb
(dbepMEeHTOB B OOMEHE BEIIESCTB U MPEBPAIICHUN YHEPTHH B KJIICTKE

4.2

®dotocunrte3. CBeroBas U TeMHOBas (a3bl porocuHTe3a. Peakiuu doTtocunresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3emIe.
Bnusiane ycnoBuii  cpeapl Ha  (POTOCHHTE3 H  CIIOCOOBI  TOBBIMICHHS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.

XemocuHTe3. XEMOCHHTE3HpYIOIIHe OakTepuu. 3HAYCHHWE XEMOCHHTE3a IS
JKU3HH Ha 3eMIie

4.3

DHepreTudyeckuii oOMeH B KieTKe. PacieruieHne BemIecTB, BBIICICHUE U
AKKyMYJIMPOBaHHE DSHEPrHM B KIETKE. OTambl DJHEPreTHYECKOro OOMEHa.
I'mukonus. bpoxenuwe u ero Buibsl. KucmopomHoe OKHCIEHUE, WU KICTOYHOE
neixanne. DPGHEeKTUBHOCTh YPHEPTrEeTUIECKOT0 0OMEeHa

4.4

Peakuu matpuunoro cuHtes3a. I eHetndeckas nndopmanusa u JJHK. Peanuzamms
TeHETUYECKON HMH(OpPMaluK B KIETKE. | €HeTWYecKHWil KO W €ro CBOICTBa.
Tpanckpuniuss — Mmarpuunbiii cuHTe3 PHK. Tpancnsuus — OmocuHTe3 Oelnka.
KonupoBanmne aMmuHOKHCIOT. Posik pubocom B OGnocuHTe3e Oeka

4.5

Hexnerounsle ¢opmsl xu3Hu — BHpychl. Mcropust otkpeiTus Bupycos (/.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIHHOCTH BHPYCOB.
Bakrepuodaru. bone3nu pacTeHUi, JXHUBOTHBIX H 4YEJIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc ummynonedumura yenoseka (BUY) — Bo3oynurens CIINda.
[MpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00ICBaHUIA

Pa3mMHOKEeHNE M HHIMBUIYaJIbHOE PAa3BUTHE OPraHU3MOB

5.1

KneTounslid [HKJI, WU KU3HEHHBIA WHKI KiIeTku. MuTepdasa m  MuTo3.
[Tpoueccrl, mportekaromue B uHTepdasze. Pemnukanusa — peakuus MaTpUYHOTO
cunte3za JIHK. Ctpoenme xpomocomM. XpOMOCOMHBIM Habop — KapHOTHI.
JAmuionaHeld - M TaluIOMAHBIM ~ XPOMOCOMHBIE HaOOPBI. XpoMaTuasl.
[{uTomoruyeckue OCHOBbI Pa3MHOXKEHUS M  WHIAMBUAYAIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenune wnetkn — wMurto3. Craaumm muto3a. [lporecchl, mpoucxomsnige Ha
pa3HbIX CTAIUSIX MUTO3a. bromornueckuii cMpIci MUTO3a

5.2

@opMbl pa3MHOKEHHsI OpraHM3MOB: Oecrioyioe MU mojoBoe. Bunapl Oecrnonoro
pa3MHOXKEHUS: JIEJIEHHE HAaJBOE, IIOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VcKyccTBEHHOE KIIOHMpPOBaHUE
OpPraHU3MOB, €r0 3Ha4Y€HHE JJIs CEJIEKIUU

5.3

[TosoBOE pa3MHOKEHNUE, €T0 OTIINYMS OT OECIIONOrO.
Meiioz. Craguum Meiio3a. Ilpomecchl, mpoucxonsiive Ha CTaausIX Meio3a.
IToBenenue xpomocom B Meio3e. Kpoccunrosep. buonorundeckuii CMbICT |




3HaYeHUE MEN03a

5.4

["ameTorenes — mpoiiecc 00pa3oBaHUsI MOJIOBBIX KJIETOK Y KHUBOTHBIX. [losoBEBIE
JKeNe3bl: CEMEHHUKM U su4YHUKUA. OOpa3oBaHUE M pa3BUTHE IOJIOBBIX KIIETOK —
ramer (CnepMaro3ouj, SHUIEKJIeTKa) — crepMarorene3 u ooreHe3. OcobeHHOCTH
CTPOEHUS SIMIEKIETOK U criepMato3onaoB. OmnogorBopenue. [lapreHorenes

5.5

WnnuBuayansHoe — pa3Butue  (OHTOreHe3).  OMOpHOHalbHOE  pa3BUTHE
(amOpuorenes). Jtarnbl YMOPHOHATIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX KHUBOTHBIX:
npoOieHue, racTpyisauus, opraHorexe3. IloctamOpuonanbHOe paszButue. Tumbl
NOCTAMOPHUOHAJIBHOTO Pa3BUTHUSA: MpsAMoOe, HempsMoe (JIMYMHO4YHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB; (AKTOPbI, CHOCOOHBIE BBI3BIBATh BPOXKIAEHHBIE
YpOJCTBA.

Poct u pa3zurtue pacrenuil. OHTOreHe3 LIBETKOBOI'O PAaCTEHUs: CTPOEHUE CEMEHH,
CTaJH Pa3BUTHS

HacnencTBeHHOCTh M H3MEHUYHBOCTD OpraH1n3MoOB

6.1

IIpeamer u 3agaun reHeTHKU. VIcTOpus pa3BUTHS IeHETUKU. BKiax pocCuicKkux u
3apyOeXHBIX  Y4YEHBIX B  pa3BUTHE  T'€HETUKU. MeTolIpl  T'eHETUKHU
(TUOPUIOTOTUYECKUA, IUTOT€HETHYECKH, MOJIEKYJISIPHO-T€HETHUECKUH ).
OcHOBHBIE TEHETHYECKUE NOHATHA. ['eHeTnyeckass CUMBOJIMKA, UCIIOJIb3yEMasl B
CXeMax CKpeIMBAHUI

6.2

3aKOHOMEpPHOCTH HAacJeJOBaHMUsS TPU3HAKOB, YycTaHOBJIEeHHbIE ['. Mengenem.
MoHOTHOpUIHOE CKpelmMBaHUWEe. 3aKoH €JIMHOOOpa3usi TUOPHIOB TIEPBOTO
nokojieHus. IlpaBuiio gOMUHHMpOBaHUA. 3aKOH pACIICTUICHUS IPU3HAKOB.
I'unioresa unctorsl ramer. [loJIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBAaHMS IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUSA. AHAIH3UPYIOIICE
CKpeIlIMBaHHUE. Hcnons3oBanne AQHAJIU3UPYIOILIETO CKpCIIMBAaHUS  JJIst
OTIpeJIeJIeHHUs] TEHOTUTIA 0COOH

6.3

CueruienHoe HacienoBaHue rnpusHakoB. Pabora T. Moprana mo cueruieHHOMY
HacjeloBaHWK TeHoB. Hapyluenwe cuemieHus T'€HOB B PE3yJIbTATe
KpPOCCHHIOBEpa. XpOMOCOMHas TEOPHsI HACJIEICTBEHHOCTH. | € HeTHUEeCKUE KapThl.
I'enetnka mnona. XpOMOCOMHOE ONPEACICHUE IM0Ja. AYTOCOMBI M IOJOBBIE
XpoMocoMBl. ['omorameTrHble U rereporaMerHele opranusmsl. HacnemoBanue
IIPU3HAKOB, CLIETUICHHBIX C I10JIOM

6.4

HN3MeHunBoCTh. Buabpl HM3MEHUYMBOCTH: HEHACHICACTBEHHAs W HAacCJEACTBCHHAS.
Pone  cpenmpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepHUCTUKA
MOIU(PUKAIIMOHHOW U3MEHUYMBOCTH. BapualimoHHbIN Pl U BapHallMOHHAS KpHUBasl.
Hopma peakium npusnaka. KoamyecTBeHHbIE M KAa4€CTBEHHBIE MPU3HAKK M UX
HopMa peaknnu. CBoWCcTBa MOIU(DUKAIIMOHHOW U3MEHUYNBOCTH

6.5

HacnenctBeHHas, WM TeHOTUIMYECKas, M3MEHUMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Meio3 M TMOoNOBOM mHpolecc — OCHOBa KOMOMHATHBHOMN
U3MEHYMBOCTU. MyTalMoHHas u3MeHYnBOCTh. Kiaccudukanus MyTamuii: reHHble
XpOMOCOMHBIE, TEHOMHBIE. YacToTa ¥ MPUYMHBI MyTaluii. MyTareHHsie (hakTOpHI.
3aKOH rOMOJIOTHYECKHUX PsAJIOB B HacineACcTBeHHOM n3Menunsoctr H.M. BaBunosa

6.6

I'enetnka wuyenoeka. Kapuotun denoBeka. OCHOBHBIE METOABI TE€HETHUKH
YeJI0BEKA: TeHEaIOTHYSCKHI, OJIM3HEIIOBBIH, LIUTOIreHETUYCCKUI,
OMOXMMHYECKHH, MOJEKYIsIpHO-TeHeTHYeCKuid. COBpEMEHHOE Ompe/eeHue
FEHOTHMA: TOJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C
nomonipto III[P-ananu3a. HacnencTBeHHble 3a00JI€BaHHMS 4YCIOBEKA: T'CHHBIC




0osie3HH, OOJIE3HM C HACIEJCTBEHHOW MPEapacHoiIOkKEeHHOCTbIO, XPOMOCOMHBIE
Ooseznn. CoMaTHyecKWe W TEHEpPAaTHUBHBIE MYyTalMu. [IpHHIMIBI 310pOBOTO
o0pasa KU3HH, TUArHOCTUKH, MPOPMIAKTUKY U JICUCHHSI TEHETUYECKHX OOJIe3HEH.
Menuko-reHeTHYecKoe KOHCYJIbTUPOBAaHUE. 3HAYCHNE MEIUIMHCKON T'€HETHKU B
NPEIOTBPALICHUN M JICUCHHH TeHETHUECKUX 3a00JIeBaHUN YeTI0BEKa

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak Hayka U Ipolecc. 3apoKIeHUE CEJIEKLNUN U IOMECTUKALS. Y YeHHe
H.W. BaBunoBa 0 IeHTpaxX MPOHUCXOXKIEHUS W MHOTrooOpasusi KyJIbTYPHBIX
pactenuil. LleHTppl NPOUCXOXKIEHUS [OMAIIHUX KHUBOTHBIX. CopT, mopona,
HITamMM

7.2

CoBpeMeHHbIE METOJbl CeNeKIUH. MaccoBbI M WHIWBUAYAIbHBIM OTOOPHI B
CENIeKIIMM pacTeHU M KUBOTHBIX. OIlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
CKpelBaHue — WHOpuAMHT. UYucras nuHusA. CKpelMBaHUWE YHCTBIX JIMHUH.
I'erepo3uc, wiu rudpuaHas cuwia. HeponcTBeHHOE cCKpeluBaHUe — ayTOPHUIUHI.
Otnanénnas rubpuamsanuss u  e€ ycnexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIy4YEHUE TOJIUILUIONAOB. JIOCTWIKEHUS CEIIEKIMM DPACTCHHMH, >KHBOTHBIX U
MUKPOOPraHU3MOB

7.3

buorexHonorust kak oOTpaciab IPOU3BOJACTBA. ['€HHas MHXKEHepus. OTarbl
co3nanus pexomOuHanTHOW JIHK wu Tpancrenneix opranusmon. Kietounas
uHxeHepus. Kierounsle KynbTypbl. MUKpOKIOHAJIBbHOE Pa3MHOKEHUE PACTEHUH.
KiionupoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPTraHU3MOB.
Okonornyeckue M 3Thdeckue  mpobiembl. MO  —  reHeTHuYecKH
MOIM(PUIIPOBAHHBIE OPTAHU3MBbI

11 KJIACC

Kox

IIpoBepsieMblii 3JI€MEHT COAEePKAHMS

DBOIIIOIMOHHAST OUOJIOTHS

11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerenbctBa  3Bojtouuu.  [lameoHTonmoruueckue:  MOCIHEIOBATEIbHOCTD
MOSIBJICHUS BHJIOB B MAaJCOHTOJOTUYECKOW JIETOMUCH, TNepexoHble (HOPMBI.
Bbuoreorpaduueckue: cxoacTBO U paznuuue ¢payH U GpIop MaTEPUKOB U OCTPOBOB.
OMOpuoNoruyeckre: CXOACTBa M pa3iuuds 5SMOPHOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMHYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pyIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHHM3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METaOONMUYECKHX TMyTeH Yy BCexX
OpraHu3MOB

1.2

OpomonronHas teopust Y. lapsuna. [Ipeanocbuiku BO3HUKHOBEHHUS JapBUHU3MA.
JIBrKyue cuibl 3BOJIOLKU BUAOB 0 JlapBUHY (M30BITOYHOE pa3MHOXKEHHUE MPHU
OTPaHMYEHHOCTH PECYpCcOB, HeompeaenéHHas HM3MEHYHBOCTh, OoOpnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIM OTOOD)

13

Cunretnueckass Teopust dBoioiMud (CTD) U  OCHOBHbIE €€ TOJOKEHUS.
Muxkpososmorus. [Tonynsiius Kak equHUIA BUIA U DBOJIOIUU

14

JBwxymue cunbl ((hakTopsl) HSBOJIOLNMM BHIOB B Mpupoje. MyTalmOHHBIN
Ipouecc W KOMOWHATHUBHAs M3MEHUMBOCTh. [lOmMymsiIMOHHBIE BOJIHBI U Jpeid
reHoB. M3omsims u murpainusi. EctecTBeHHBI 0TOOp — Hampapisiomuil Gpakrop




HBOIONUHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucrocoOaeHHOCTh  OPraHM3MOB  KaK  pe3yiabTaT  dSBOJMIONHUH. [IpuMepsr
npucnocoOIeHni y opranu3MoB. ApoMopdo3bl U HAHOAIANTALINY.

Bun n Bunoo6pazosanue. Kpurepuu Buaa. OcHoBHBIE ()OPMBI BUAO0OPA30BAHUS:
reorpauuecKkoe, IKOJIOrHIECKOe

1.5

Maxkpospomtorusi.  Dopmbl  3BomouMU:  (QUIETHYECKAs,  JUBEpPreHTHas,
KOHBEpreHTHasl, napasuienbHas. HeoOpaTuMocTh 3BOTIONMN

Bo3HukHOBEHUE U PAa3BUTHUC )KU3HU HA 3emie

2.1

JloHayuHble MpeACTaBICHUS O 3apOKICHUM >KU3HUA. HaydHble Trunoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emuie: abMOreHe3 W MaHCIepMHs. XuMHUYecKas
3BOJIFOIIUA. 3KCHepI/IMCHTaHBHOC MOATBCPIKACHUC XUMHYECKOU 3BOJIIOIINH.
Hauanpabie sTanel Ouosormveckoit spomtonmu. ['mmoresa PHK-mupa. Ilepbie
KJIETKHM M UX HBONIIONMSA. POPMHUPOBAHKE OCHOBHBIX T'PYII KMBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hum Ha 3emsie mo spamM u nepuoaaMm. Karapxeil. Apxeickas u
nporepo3oiickass dpbl. [laneosolickas 3pa u e€ mnepuoabl: KeMmMOpHIlCKui,
OpIOBUKCKHW, CUIYPUHUCKUH, JIE€BOHCKUH, KaMEHHOYIOJbHBIM, IIEPMCKHUM.
Me3so30lickas 3pa U €€ Nepruopl: TPUACOBbIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickast 3pa u €€ nepuojpbl: MajeoreHOBbI, HEOT€HOBbINM, AHTPOTIOTEHOBBIH.
XapakTepucTuka KJIMMaTra W TeoJOoru4eckux mnpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMM PACTUTENILHOTO W KHMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH U
KUBOTHBIX. [l0siBIIEHNE, paclBET M BBIMUPAHKE TPYIII KUBBIX OPIraHU3MOB

2.3

Cucrema OpraHu4eckoro Mupa Kak oOTpaxkeHHe »5Boiarounu. (OCHOBHBIC
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB

2.4

DBooLUs 4yelloBeKa. AHTPOIONOTHS KakK Hayka. Pa3BuTue mpeacraBieHuil o
MPOMCXOXKICHUU 4YeloBeKka. MeTonsl H3y4eHHs aHTpororeHe3a. CxoxactBa u
pa3nnyMs 4eIoBeKa U )KMUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YETI0BEKa.
JBwxymme cwibl (hakTopel) aHTpornoreHesa. HacnencTBeHHass M3MEHYMBOCTh U
ecTeCTBeHHbIM 0TOOp. OOmiecTBeHHBIH 00pa3 KHU3HH, H3TOTOBICHHE OpYyIUil
TPy/a, MBIIIJICHHE, PEYb

2.5

OcHOBHbBIE CTaIMM WM BETBU HBOJIIOLMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YenoBek
ymensld, YemoBek mnpaAMmoxondmui, YemoBek Heanaepranbckuii, UYenosek
pa3yMHbIi. Haxoaku HCKOMaeMbIX OCTAHKOB, BpeMs CYIIECTBOBaHHUSA, 00JacTh
pacrpocTpaHeHHs, 00bEM I'OJIOBHOIO MO3ra, 00pa3 JKU3HHU, OpyAus

2.6

YenoBeueckue pachl. OCHOBHBIE OOJNBIIHME pachl: €BpoIeougHast (eBpasuiickas),
HErpo-aBCTPaJIONIHAs (9KBaTOpHaNIbHAs), MOHTOJIOUAHAs (a3uarcko-
amepHuKaHcKasi). YepThl MpUCIIOCOOICHHOCTH TPECTaBUTENICH YEITOBEYECKUX pac K
yCIOBHSM cyliecTBoBaHMs. EnuHCTBO uenoBedeckux pac. Kpuruka pacuzma

OpraHu3Mbl ¥ OKpYJKarolias cpeaa

3.1

OKkoylorusi Kak Hayka. 3ajJjaud W pas3zieibl SKOJOTUH. MeToJbl 3KOJIOTHYECKUX
UCCIIIOBaHMA. DKOJIOrmyeckoe MUpoBo33peHue. Cpenapl 0OMTaHHS OPTaHU3MOB:
BOJTHAs, HA3MHO-BO3/YIIIHAsI, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAS

3.2

Okonornyeckue  ¢akropel.  Knaccupukamuss — 3KOJOTMYECKHX  (DaKTOpOB:
abuotnyeckue, OWMOTHYECKME U AaHTPONOreHHbIC. JIeWCTBHE SKOJIOTUYECKUX
(haKTOpOB Ha OPraHU3MBbI

3.3

AbGuoTtnueckue (akTopbl: CBET, TeMIepaTypa, BIAXHOCTb. DOTONEPHUOAU3M.
[IpucniocoOnenust OpraHu3MoB K  JeMCTBHIO  aOMOTHYECKUX  (PaKTOPOB.
buonornueckue puTMbl




3.4

buotnueckue dakropbl. Bumsl OMOTHYECKHX B3aUMOJEHUCTBUN: KOHKYPEHIHS,
XMIIHUYECTBO, Mapa3sUTH3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIEOHHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAJIM3M,  HelTpanmu3M.  3HaueHHe  OMOTHYECKHX
B3aMMOJICICTBHI JIsl CYIIECTBOBAaHHUSI OPTaHU3MOB B PUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapPaKTCPUCTHUKHU ITOITYJIALNH. OCHOBHBIC ITOKa3aTeIIN MOIyJIAIHnuu:
YUCJICHHOCTb, INNIOTHOCTb, PpPOXAACMOCTb, CMCPTHOCTL, IIPHUPOCT, MUTpaALM.
I[I/IHaMI/IKa YUCJICHHOCTHU MOMYJIAIIMNA N eé peryianus

COO6H_ICCTBa H SKOJIOTHYCCKHUE CUCTCMBI

4.1

CoobmiectBo opranu3MoB — OuoneHo3. CTpykTypbl OuoleHoO3a: BHAOBasd,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumeBas). Buapl-momuHanTel. CBS3UM B
OuoIIeHO3e

4.2

Okonornyeckue cucreMbl  (9kocuctemsbl). Ilonatme 00 skocucteme U
ouoreoneHo3e. DyHKIMOHATBHbIE KOMIIOHEHTHl SKOCUCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemIECTB M MOTOK YHEPTHH B SKOCHUCTEME.
Tpoduueckue (MUIIEBBIE) YPOBHH DJKOCHUCTEMBI. [lWIleBble 1LEMM H CETH.
OcHOBHBIE TOKa3aTeIM SKOCHCTEMBI: OHoMacca, HPOAYKIHUS. ODKOJOTHYECKUe
NUPAMUIBL:  MPOAYKIUH, YHCIEHHOCTH, Ouomaccel. CBOICTBa 3KOCUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALHN, pa3BUTHE. CyKIECCHS

4.3

IIpuponHbIE 3KOCUCTEMBI. DKOCUCTEMBI O3Ep U peK. DKOCHCTEMA XBOMHOTO WU
HIMPOKOJIUCTBEHHOT O JIeca.

AHTpPOTIOT€HHBIE 3KOCHCTEMBI. ATpPO3KOCHUCTEMBI. YpboskocucTeMsl.
bronoruueckoe n X03HCTBEHHOE 3HAYEHHUE arpO’KOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpa3zue kak (akrtop ycroiiumBoctH 3KocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pazHooOpasust Ha 3emiie

4.4

VYuenue B.M. Bepnanckoro o Owocdepe. ['paHuiel, coctaB U CTPYKTypa
ouocdepsl. JKuboe BemectBO U ero QyHkuuu. OcoOeHHOCTH OHOChephl Kak
r700aIbHOM  9KOCHCTEeMBI. JlMHaMuU4eckoe paBHOBecHE W oOOpaTHasi CBs3b B
ouocdepe. KpyroBopoTsl BemecTB U OHOTCOXMMUYECKHE IUKIBI DJIEMEHTOB
(yrnepona, azora). 3oHanbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYITTH

4.5

YenoBeuecTBO B Ouocdepe 3emiu. AHTPONOTreHHbIE M3MEHEHHs] B Ouocdepe.
['mo6asibHBIE HKOTOTUYECKHE TTPOOIIEMBI.

OcHOBa  palMOHAJIBLHOTO  YOpPABICHUS MPHUPOAHBIMH  pecypcaMd U UX
UCnoJib30BaHue. JlocTrykeHus: OMONIOrHH U OXpaHa MPUPOIbI




YYEBHO-METONYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBSA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

* buonorus. 10 knacc. [laceunux B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axkumonepnoe o61miectBo «M3narenbcTBo
«IIpocseuienue»

* buonorus. 11 knacc. [Naceunux B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
ITon penaknueit [laceunnka B.B. Axnmonepnoe o61mectBo «M3narenbcTBo
«IIpocsemienue»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJISA
e lHbopMaMOHHO-METOINYECKOE MUCHMO 00 0COOCHHOCTSIX TIPETI01aBaHUS
yuyeOHoro npeameta «buonorus» B 2025/2026 yueOHOM TOTY
https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
e ¢ JlocTxkeHUE METATPEAMETHBIX PE3yJIbTATOB B paMKaxX U3y4eHUs
MPEMETOB €CTECTBEHHO-HAYYHOTO 0Ji0Ka (OCHOBHOE 00111ee 00pa30BaHUE)
: METOIMYEeCKUe pekoMeHaamnuu estestvenno-nauchnyj-blok 01.pdf
e buonorus (yrnybnenusiii ypoBens): Peanuzanus tpedbosannit ®I'OC
CpeaHero oo1Iero 00pa3oBaHusl : METOAMYECKOE ITOCOOHE IS YUUTEIIS.
mp_biologiya format-docx_ 26082023 na-sajt.pdf

e buonorus (6a3oBsiil ypoBeHs). Peanmzanus @I'OC ocHOBHOTO 00I1IETO
00pa30BaHUs: METOIUYECKOE TOCOOUE MIJIsl yUUTETISI.
https://clck.ru/3SNSBnV

e JIyist METOIUYECKOTO COTIPOBOKICHHS MPOMUIBLHBIX TEXHOIOTHUECKIX

U €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKHIA (PU3UKO-TEXHUUECKHI

uHCTUTYT (M®THN) paspadotan npoekt «Hayka B peruoHbD»

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e MeToanuecKrue peKOMEH/IAIMH 110 CO3aHUI0 KJIACCOB TEXHOJOTHUYECKOTO U
€CTECTBEHHO-HAYYHOTO NpOoduiIel U KJIACCOB C YIITyOJICHHBIM HU3yUYCHUEM
MaTeMaTuKH, PU3NKUA, XUMUU, OUOJIOTUU B 00111e00pa30oBaTeIbHBIX
OpraHU3alKsIX C UCIOJIb30BaHUEM UH(PACTPYKTYPBI, CO3JaHHON B paMKaXx
HalMoHalibHOTO MpoekTa «ObpazoBanue» (KBantopuymsl, IT-kyOs1, Touku
pocra u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov _tehnol i _en profile] 2025.pdf

e Meroauueckue pekoMeHaanuu. Opranuzanus B3aumoaeicteus “Illkomna —
BYy3 — npeanpusatue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr sh v p 2025.pdf

e KontekcTHbIC 3aauu. 3aaHus K yueOHoMy Kypcy «buonorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf



https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-docx_26082023_na-sajt.pdf
https://clck.ru/3NSBnV
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf

e Meroanueckuii keiic. CIENJIEHHOE HACIeI0BAHUE MPU3HAKOB. bruonorus. 10
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie priznako

v.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

O061mecTBO ¢ orpaHuYeHHO oTBeTCTBEeHHOCTHIO ""AKmacc" -
https://www.yaklass.ru/

O01mecTBO ¢ orpaHn4YeHHo 0TBeTCTBEHHOCTLIO '"IK3AMEH-MEJIUA" -
https://fexamen-media.ru/ https://examen-media.ru/

O0IeCTBO C OrPAHUYCHHON OTBETCTBEHHOCTLIO ""Pusukon JIao'" -
https://school.oblakoz.ru/home

O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO "'MOOMIBHOE
QaekTponHoe Oopa3zoBanue’ - https://mob-edu.ru/



https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://www.yaklass.ru/
https://examen-media.ru/
https://mob-edu.ru/

