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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
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHUsA, pe3yJlbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX MENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpazoBanusi B Poccuiickoit ®enepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMoIoruy, €€ 3Ha4eHUU B MMO3HAHUH KUBOUM MPUPOJIBI U 0OeCTIeUeHUH
CYLLIECTBOBAHMSI uYeioBeUeCKOro oOuiectBa. COrIacHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpe/IeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T NpeACTaBICHHE O LeNsiX, o0 oOmei
CTpaTerud OOy4YeHHs, BOCIHTAaHUS W Pa3BUTHA OOYYAIOIIUXCS CpPEIACTBAMH
yueOHoro mnpeamera «buonorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPyKTypy, pacupenejieHue IO pas3iejaM H  TeMmaw,
PEKOMEHIyeMYI0 TOCJIeI0BaTENIbHOCTh N3YUEHHs YUYEOHOro Marepualia ¢ 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 (OPMHPOBAHUU OCHOBHBIX BHJOB  Yy4eOHO-IIO3HABATEIHLHOMN
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYalolUXCcsd MO0 OCBOCHUIO COJIEpKaHUS
OMOJOTMYECKOro 00pa30BaAHMS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
OPUHLIKII TPEEMCTBEHHOCTH B HU3y4YeHHU Ouonoruu, Ojaromaps yemMy B HeW
IPOCMATPUBAETCA HAIPABICHHOCTb Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpUEHTALNI JIMYHOCTH, SKOJIOTHUECKOTO MBIIUICHHUS, IPEACTABIECHUI O 3/I0pDOBOM
oOpasze KU3HM U OEpexKHbIM OTHOIIEHUEM K OKpYKaloIIed MPUPOIHOU cpelie.
[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 3HAHWM B MOBCEAHEBHOW JKU3HM JJIS1 pEIICHUs IPUKIIAHBIX 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 XO3SUCTBEHHOW JACSITENTFHOCTH YENIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIATHON HAIIPaBIEHHOCTH
ydeOHoro mpeamera «buomorus» MpoJUKTOBAHO HEOOXOAMMOCTBHIO OOeCTeueHus



YCJIOBHM JUIsl pELIEHUS] OJJHOM M3 aKTYaJIbHBIX 3a/1ay IIKOJbHOTO OMOJOrHYECKOI0o
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 obecmeunBaeT (GopMHUpPOBAHWE Yy OOYYArONIUXCS TPEICTABICHUNA 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, HaBBIKOB 30pOBOrO0 U Oe3omacHoro ooOpasa
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 6uosorun oOecrieyuBaeT yciaoBust Uit pOpMUPOBaHUS
UHTEIUICKTYalIbHBIX, KOMMYHHUKAIIMOHHBIX W  WH(GOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTErpaluy OHOJIOTMYECKUX 3HAHHUM C
MPEAICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHHM y4eOHOro IpenmMera
«buosorusi» COCTaBUJIM OCHOBY JJiA ONpENeNeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpKaHUsA, MPEACTaBICHHOr0 B Iporpamme 10
OunoJIoruu.

Ot60p comepxanus yueOHoro mpenmera «buosorusi» 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
YeJoBeKa B OKpY Kalollled MPUPOJHON cpejlie, BOCTpEOOBaHHBIE B MOBCEIHEBHOU
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, CIOCOOCTBYIONIMX  T'yMaHH3alUU
OMOJIOrMYECKOro 00pa30BaHMUS.

CTpyKTypHpoBaHHE cOAEpX)aHUs Y4yeOHOro Marepuajsa B IMPOTrpaMMe [0
OMOJIOTUM OCYIIECTBJIIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUUA 00
OTJIMYUTENHHBIX OCOOCHHOCTSX KUBOUW MPHUPOJBI, O €€ YPOBHEBOW OpPTaHU3AINH U
HBOJIIOLIMU. 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 U MHOrooOpasue OpPraHM4eCKOro 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 MW TMPUOOpPEeTEHHUE YMEHUM
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 00ECTICUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOTMYECKUX TEOpHsX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIy>KallluX OCHOBOM
uist OPMUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAY4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KHBBIX
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 B3IJISIIOB, UIEH M TOJXOJIOB K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3aluu;

CTaHOBJICHHE Yy oOydaroummxcss oO0mel KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OLEHUBATH SIBICHUS OKPY’KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUW W ONBITA, MOJYYEHHBIX MpHU
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 YEJIOBEKOM YKUBOU
MPUPOIbI, HEOOXOAUMOCTH OEPEKHOTO0 OTHOIICHHS K HEl, COOIII0IEHUS STUYECKHUX
HOPM TP MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYyJIbTYpPHI, 11l GOPMUPOBAHUS HAYUHOT'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 oOmiero odpasoBanusi yueOHblii 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 Hexmemo), B 11 kmacce — 34
yaca (1 gac B Henemo).



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 Ouosnorun B (GOpMUPOBAaHWU COBPEMEHHOM HAy4YHOM KapTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOBI (HAOIIOIEHUE, YKCTIEPUMEHT, ONTMCaHNE,
U3MepeHue, KiaccuuKalus, MOJCTUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

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

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

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

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

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

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

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpTraHU3alUU
YKUBOH IIPUPOIBI».

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bo/la 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpaJIbHBIX BellecTB B KieTke. l[loanepikanue
OCMOTHYECKOI0 OalaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEPHI OCIIKOB.
He3ameHUMbIE M 3aMEHUMBbIE AMUHOKUCJIOTHl. AMUHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOW MOJIeKyJibl (TIepBUYHAs, BTOPUYHAsl, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHMHUYECKHE cBoiicTBa OenkoB. buonornueckue
byHKIIMN OEIKOB.



depmeHTHl — Ouosiormdyeckue katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnemupuaHoct. KodepmeHnTsl. ButamuHbL.
OTnmnuns pepMEHTOB OT HEOPTAHUUECKUX KaTaJIU3aTOPOB.

VYraeBoasl: MoHocaxapuibl (TJIIOKO3a, pudo3a ©  JE30KCHpH003a),
aucaxapuipl  (caxaposa, JaKTo3a) W TmosMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEeJUIr0I103a). bruonornyeckre GyHKIIMM YTII€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
runpodobubie cBoiicTBa. buonornueckue Qynkumu nunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMMHI0B KaK NCTOYHUKOB YHEPTHUHU.

Hykneunnossie xkwucinotsl: JHK u PHK. Hykineoruast — MoHOMEpPHI
HyKJIenHOBBIX KUcIoT. Crpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kiietke. 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, JKUBOTHOW U
IpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIUKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{utomnasma u eé
opraHouibl. OpHomeMOpannble opraHoubl kietku: OIIC, anmmapat [onbmxwy,
an30coMbl. [loyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MUTOXOHIPHUH, IUIACTUIBL.
[IpoucxoxeHrne MUTOXOHJApUM W T1actul. Bunpel mnactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOUHBIN IIEHTP, IEHTPUOJIH, PECHUYKH,
KryTHUKUA. QyHKIIMU OPraHOMJOB KIIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000YKa,
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. Yunkuuc, P. ®@panknun, K. M. bap.

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

Tabmuupbl u cxembl: «llepuognyeckas TadiaUIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIb», «brocunTes 0enka», «CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyibl



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

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE JJii IPOBEICHMUS
HAOJIOICHUM, H3MEPEHHH, SKCIEpPUMEHTOB, MUKpPOIpEnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

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

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

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUWIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIMS (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W DHEPIHMH B MOHMMAHHUU
MeTabou3ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBINA U rerepoTpodHbiid. Pois dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A VISl KU3HU
Ha 3emie. BausHue yciaoBuii cpeabl Ha (OTOCHHTE3 U CIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHIA.

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

OHepreTudeckuii oOMeH B KJeTKe. PaciierieHne BelIecTB, BBIICICHHE U
aKKyMyJUPOBAaHHE DJHEPrud B KIETKE. OTambl JHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenwe m ero Buabl. KucnopogHOE OKHUCIEHUE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHOE dhochopunupoBanue. D¢ hHEeKTUBHOCTH
HYHEPreTUYECKOro oOMeHa.

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

Hexkiierounsie popMsbl xu3HU — BUpYChl. ctopust oTkpsiTusa Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M SKM3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, KUBOTHBIX U 4YEJIOBEKAa, BbI3HIBAEMbIC
Bupycamu. Bupyc mmmynozaedpunurta yenoseka (BMY) — Bo3Oymutens CIIM/a.



OOpaTtHast ~ TpaHCKpUIIUs, peBepraza W  uHTerpasza. lIpodunakrrka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JICBaHHI.

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 TeHay, «CuHTe3 Oelkay, «I 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenre u ku3HeHHbIH UK Bupyca CIIN]Ia,
oaxtepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anminkanuun «Yasoenue JHK u Tpanckpunius»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHbIii MUK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u MuUTo3.
[Ipouecchl, mpotekaromue B uHTepdaze. Perumkanus — peakuys MaTPUYHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOMAHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMAaTHUIBI.
[uTosiornyeckrue OCHOBBI PAa3MHOXEHUS W  MHIAWBUAYAJIbHOTO  Pa3BUTHUA
OpraHU3MOB.

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

[IporpamMmmupyemasi 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 VISl CEJIEKIIUU.

[TomoBoe pa3MHOKEHUE, €TO OTIIUMYHUS OT OECIIONOTO.

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

['amerorene3 — mporiecc oOpa3oBaHUsI IOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M su4HUKUA. OOpa3oBaHME U Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CrnepMaro30u]l, SMIEKIIeTKa) — CHEpPMATOreHe3 M OBOTCHES.
OCcoOCHHOCTH CTPOCHHS SUILEKIETOK U crepMaTo3ounoB. OmIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBLHOE PpPa3BUTHE
(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 [BETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne knetku Oakrepuity, «CTpOeHHE TIOJNIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounbiit mukim», «Pemnmukanus JTHK», «Mutos»,
«Meriosy, «IIpsiMmoe u HenmpsiMoe pa3BuTHE», «['aMeToreHe3 y MIeKONUTAOIINX U
4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

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

JlaGopaTopHble ¥ NpakTHYecKUue padoThl:

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

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIpPENnapaTax».

Tema 6. HacjiencTBEeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

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

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

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
Mpu3HaKkoB.  lluToreHeTMyeckue  OCHOBBI ~ JUTUOPUJIHOTO  CKPELIUBAHMUS.
Ananu3upytoliee ckpeniuBanue. Mcnoap3oBaHue aHaIu3uPYIOIEero CKpeluBaHus
JUISL OTIpEIeSICHUsI TEHOTUITa OCOOH.

CuennieHHoe HacneioBaHue nmpu3HakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HACJIEJJOBAaHHUIO FeHOB. HapynieHne cueruieHusi reHOB B PE3yJIbTaTe
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. BUIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOAU(DUKAIMOHHOW U3MEHYUBOCTU. BapuanmoHHbIi psiJl 1 BapuallMOHHASI KPUBAS.
Hopma peakuuu npuszHaka. KonuyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U HX
HopMa peakuuu. CBoicTBa MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBenHnasi, wiM TreHOTHUIWYECKas, W3MEHUYMBOCTh. KomOWHATHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTanuid. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HaclieAcTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BHesinepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YyeJIOBEKA: TeHeaIOrnUeCKUM, OJIM3HEOBRIN, TUTOTCHETUYECKHI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPEAEIICHUE TEHOTHIIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MTOMOUIBIO
[111P-ananu3a. HacnenacTtBeHHble 3a00jeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIE3HH,
00JIE3HH C HACJEACTBEHHOW MPepacnoyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHeparuBHble MyTanuu. CTBONOBbIC KIETKU. [IpuHUMAMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
0osne3Hell. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUCHHUE MEIUIIMHCKON
IeHETHKH B MIPEJAOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a001eBaHUi YelloBeKa.

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  CKpeluBaHUE,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpelIuBaHus»,  «Mehos3y,
«B3anMonencTBue AJUICNBHBIX TE€HOB», «l'eHeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuOoThnbl 4YenoBeKa W KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCThY.

O6opynoBanue: Mojaenu-anmnkanun «MoOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomuHupoBanuey, «Jurubpunnoe ckpeniuBanue», «llepexpéct



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

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlabopatopHas pabora No 5. «/3ydeHue pe3yiabTaTOB MOHOTHUOPUAHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

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

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

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

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexumsi Kak Hayka M IpoLecC. 3apOXKIACHUE CEJIIEKIUU U JIOMECTUKALIUS.
VYuenne H. . BaBunoBa o0 1eHTpaXx NPOUCXOXKICHUSI W MHOTO0Opa3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl NpOUCXOXKAEHUA JOMAIHUX XUBOTHBIX. CoprT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MacCOBBIM U MHAUBUIYAJTbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUNW U KUBOTHBIX. OIllEHKAa 3KCTepbepa. bIM3KOpoACTBEHHOE
cKkpenBanue — HUHOpuAMHT. Yucras nuHusA. CKpelmuBaHUE YHCTHIX JIUHUH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPHUAMHT.
OtpanénHas rtuOpuauzauusa M €€ ycnexu. VCKycCTBeHHBbId MyTareHes u
MOJYyYEHUE TOJUIUIONAO0B. JlOCTMKEHHS CENEKIUMU PACTEHHUM, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHONOrUsT Kak OTpacib NPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3ganus pexkomOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
nHxeHepusd. Kiietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUM.
KinonupoBanue BBICOKOIPOAYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITudeckue  npodimempl. MO —  reHeTHMYecKH
MOIU(MUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

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

Tabmuupbr u cxembl: kKapta «lIeHTpbI NPOUCXOXKACHHUS U MHOTOOOpa3Hs
KYJbTYPHBIX pacTeHui», «[lopoasl ToMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHuity, «Otnanénnas rudpuauzamnus», «Padotel akagemuka M. @. IBanoBay,
«[Tomummongus», «OO0beKThI OWOTexHONOTHH», «KileTouHbIe KyIbTYpHI |
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHETIIONO0B JUKHUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJIEKIMU PACTEHUN W
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHUIO, MIJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1AOOpPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUU. OBOJIFOLMOHHAS
Teopust U €€ MecTo B OMOJNIOrMHU. BiusiHue >BOIOIMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa 3BoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJIGHHS BHUJOB B TAJICOHTOJIOTHYECKON JIETONHCH, MEPEXOAHbIE (POPMBIL.
buoreorpadguyeckue: cxoncTBO U paznuuue GpayH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOIOTMYECKHEe: CXOJACTBA M pPa3iuyusi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTMYHbIE,
PYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISAPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEIACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX MyTeld Yy Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IIpeanochliku BO3HUKHOBEHUS
JapBuHU3Ma. J[BHKyIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTD) u e€ 0CHOBHBIE MOJTOKEHHUS.

MuxkposBosornus. [lomynsuus kak eAMHKUIA BUAA U SBOJIOLUU.

JBrxymue cuiibl ((pakTopbl) 3BOMIOLMH BUAOB B Ipupojae. MyTalmOHHBINA
npolecc U KOMOMHATUBHAsT HM3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeild
reHoB. M3osauus u Murparusi.

EctecTBenHbIii 0oTOOp — HampaBusOmui ¢Gaktop dBomonun. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT dBojtouuu. [Ipumepsl
PUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl U UAHOAJANTALIH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (OPMBI
BUJI000pa3oBaHus: reorpauyeckoe, YKOJIOIrHYECKOE.

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

[IpoucxoxieHne OT HeCNeUHATM3UPOBaHHbBIX NpelnkoB. IIporpeccupyronias
crenuanu3anusa. AIanTUBHAs panalysl.

JleMoHCcTpanuu:



[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 OpraHnyecKkoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OoppObI  3a
cyuiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOTr0o00pa3ue COpTOB pacTEHUID,
«MuorooOpazue  mopon  KuBOTHBIX»,  «[lomymsmuwmy,  «MyTanuoHnHas
U3MEHYUBOCTHY, «ApoMopdosbl», «HUaunoanantanumny, «OOmas aereHepanus,
«/IBmkymue cunbl 3Bosrouun», «Kapra-cxema wapmipyra myremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpadpuueckoe BUI000pa3zoBaHUE», « IKOJIOTHUECKOE BUI000Pa30BAHUE).

OO6opynoBaHMEe: KOJUIEKIIMST HACEKOMBIX C Pa3IUYHBIMU THUIIAMH OKPAaCKH,
HAOOp IUIOMOB M CeMsiH, KoJuteKiusi «[Ipumepsl 3aluTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpPaBIEHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHuE TOJTOBHOIO MO3Tra HO3BOHOYHBIX).

buoreorpaduueckass kapra wMupa, KoJueKius «DopMbl COXPaHHOCTH
HMCKOIIA€MbIX JKMBOTHBIX M pacTeHUN», Mojenp ammmukanus «llepekpéct
XpOMOCOM», BiaxHble Tmpenapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapaTt «/po3oduna» (HopMma, myTanuu (OpMbI KPbUILEB U
OKpacCKH TeIa).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

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

JlaGoparopnas padora Ne 2. «Onmcanue nprCIoCOOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHay4dHbBIE TPEACTABICHHUS O 3apOXKICHUU XKWU3HUA. HaydHble TUIIOTE3BI
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHe3 W NaHCIepMus. XuMHYecKas
HBOMIOIUS. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCMEPUMEHTATBbHOE OATBEPKICHUE XUMUUYECKON 3BOMIOIMU. HavanbHble 3Tarb
ounonornyeckoi sBomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKHU. [lepBble KIETKM W HUX HBOJIOLUS.
®opMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. Ilaneos3olickas spa u €€ mepuoAbl: KEMOPUMCKUA,
OPJIOBUKCKHH, CUITyPUNUCKUN, T€BOHCKU, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

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

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



XapakTepucTUKa KiIUMaTa M reoJIOTMYecKuX mporeccoB. OCHOBHBIE 3Tarbl
HBOJIIOLIMM PACTUTEIBHOTO M >KMBOTHOTO Mupa. ApomMopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIeHHE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.

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

DBOJIOLHUS YeT0BeKa. AHTPONOJIOTHs Kak Hayka. Pa3Burue npeacraBieHui o
IIPOUCXOXKJIEHUH YeJoBeka. Meroasl H3ydeHMsl aHTpororesesa. CxoicTBa u
pa3Iuy4Ms 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

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

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, YemoBek npsaMoxonsamuii, YenoBek HeaHAepTalIbCKuM, YenoBek
pasyMmHblii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HH, OPYIUA.

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

JlemoHcTpanum:

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

Tabmuubl u cxembl: «Bo3nukHoBeHue CoJIHEUHOUM cucTeMbl», «Pa3BuTHe
opranudeckoro Mupay», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKay,
«IIpokapuornueckas kierka», «CoOBpeMEHHash CHCTEMa OPTraHUYECKOIO MHUPAY,
«CpaBHEHHE aHAaTOMHYECKHX 4YEpT CTPOCHHS YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMUYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YelnoBeKay, «lpeBHenmmue roam», «pesHue moau», «llepsbie
COBPEMEHHBIE JIOU», «HeToBeuecKue pachh».

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPONA, HEAHJEPTajblla, KPOMAHBOHIIA), CIEIKH WU
M300pKEHUST KAMEHHBIX OpYJIUd TEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpebna), TreoxpoHoysoruyeckas Tabnuna, koyuiekuus —«Dopmel
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

[Ipaktuueckast padota Ne 1. «3y4ueHue UCKOMAEMbIX OCTAaTKOB PACTCHHUM U
KUBOTHBIX B KOJUICKIUSIX).



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

Tema 3. Oprann3Mbl 4 OKpY:KaInas cpeaa.

DKoJIOTHus KaK HayKa. 3aJjaud U pa3Aelibl SKOJIOTUUA. METOIbl 3KOJIOTHYECKUX
UCCIIEIOBAaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OPraHW3MOB: BOJHAs, HAa3€MHO-BO3IYyIIHAS, MOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckne (GakTopel. Knaccudukarmumss SKoJOTHYECKHX (PaKTOPOB:
abnotuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHbIE. JIeHCTBHE HKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

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

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIENCTBUM:
KOHKYPEHIUs, XUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapasutusm, koonepaus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HadueHHUE OWOTHYECKUX B3aUMOJCHCTBUIN JUIS CYIICCTBOBAHUS
OpPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyssiiuu. (OCHOBHBIE IOKa3aTeln
MOMYJISIUUN: YUCIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIIUK U €€ PeryJIsiiusl.

JleMoHCcTpanuu:

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

Tabnuubl u cxembl: kapta «I[Ipupogusie 30Hb1 3emun», «Cpeabl 0OUTaHUS
opranu3moBy, «®Doronepuoauzm», «llonmymsiiun», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTH oMy sy nHPy30puu-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 MOMYJISAIIUNA Pa3HBIX BUIOB
pacTEHHUID.

Tema 4. CooO1iecTBa M 3K0JI0rMYECKHE CUCTEMBI.

CooOmecTtBo opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
MPOCTpaHCTBEHHas, Tpodudueckas (mumeBas). Bunmbl-nomuaantel. CBs3u B
ouoreHose.

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



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [lWIeBble 1LI€M U CETH.
OcCHOBHBIE TIOKa3aTeJIM SKOCUCTEMBbI: OHOMacca, MPOAYKLUHA. DKOJIOTUYECKHUE
nupamMuzibl: MPOIYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOWMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLMS, pa3BuTue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
VI [IAPOKOJIUCTBEHHOTO JIeca.

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

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

Yuenne B. U. Bepuaackoro o 6mochepe. ['panuiipi, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoObeHHOCTH OMocdepbl Kak
rJ100aIbHOM 3KOCHCTeMBbl. JlMHaMHMueckoe paBHOBecME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI 3JIEMEHTOB (yTepo/a,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiecTBoBaHue IPUPOIbI u YeJIOBEYECTBRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBAa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yIOpaBICHUS] TPUPOJHBIMU pecypcaMd M HX HUCMOJb30BaHue. JlocTuxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llnmesbie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie cooOmiectBay, «llemu nuTanusy, «IKOJOTUYECKAS] MUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMA
XBOMHOro Jjeca», «buomeHos BomoéMa», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECUCTBUA HAa  NOPUPOLY», «BaxkHeWIME HCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BoA», «[louBa — BaxkHelIIas cocTaBisiolas
onochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii d3dhdexT», «DakTopbl
pPaIMOAKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBI »dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmankanus «TUnuuHble OHOLEHO3bD», Tepbapuii
«PacturenbHbBIe COOOIIECTBaY, KOJUIEKINH «bHolieHo3», «Bpeaurenn BaXHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TrepOapuM W KOJJIGKIIMM pAacTeHUU U
YKUBOTHBIX, MPUHAMJIEKANIUE K Pa3HBIM 3KOJOTMYECKHM TpylnaMm OJHOIO BHJA,



Kpacnas knura Poccuiickoit ®enepauuu, H300paxKeHUsT OXpPaHIEMbIX BHJIOB
pPacCTEHHUH U )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 PE3YJIbTATOB OCBOEHUS MpeameTa «bHOIOoTHs»
BBIICJICHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
IrpaXXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEIENICHNI0, HaJu4yhue MOTHBalMM K  OOy4YeHHi0  OHOJoruw,
[[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEXKIECHUW JUYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATENBHOCTH I[IEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAaMH, NPUCYLIIMMH CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHus, HAJIUYUE HSKOJIOTMYECKOrO0 MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mHpeameTa «buonorus» AOCTUTaroTCs B
€IUHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPAaBOMOPSAKY, YEIIOBEKY TPY/Ja U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TpaguUMsM MHOTOHAallMOHaNIbHOrO Hapoaa Poccuiickoii Penepanuu, OpUpoOAE U
OKPYIKaroIIEH CpeLE.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllu{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITAa U OMbITA JICITEILHOCTH B MPOILIECCE PEeaTn3allii OCHOBHBIX HAaIpPaBIICHUU
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, PEIICHWU y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAIbHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBCKUX 3a7a4, YBAXKUTEIBHOTO
OTHONIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMAQHUTAPHOW U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJdy, YYBCTBA OTBETCTBEHHOCTHU IEpE.
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MIPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICINIO U MaMITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHEe OWOJOTMH, TOHUMAaHUS 3HAYEHUs OWUOJOTMM B TO3HAHUM 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:

OCO3HaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTEISIM, CO3/IJaHUI0 CEMbU HAa 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 OTHOIIECHUI;



MOHMMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢u3uyeckoro BocmUTAHHS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO0 0J1ArOMOJTyYHUs:

MOHMMAaHUE U pealin3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U MICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30MmacHOr0 MOBEICHUS B CUTYaIUAX, YTPOXKAIOIINUX 3JOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOIICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

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

MHTEpEC K Pa3InYHbIM cdepam npodhecCHuOHANbHOU JeATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Peanu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHHI0 W C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHONICHHE K MPHUPOAC KaK HCTOYHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS,

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHMS TOCTYNKOB W OIIGHKM UWX BO3MOXKHBIX TIIOCJICACTBHH IS
OKPYXaroUIEN CPEeIbL;

OCO3HAHUE TJ00ALHOIO XapakTepa JKOJIOTHYECKHX MPOOJIeM M MyTell uX
peIIeHHS;

CIIOCOOHOCTh HUCIIOJIB30BaTh MpUOOpETaeMble TPU HU3YYECHUU OUOJIOTHH
3HaHMST M YMEHUS TMPU PEIICHUH TNpoO0JieM, CBSI3aHHBIX C palMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/ICHHE  TpaBWI  TOBEJAEHUS B IPUPOJIE,
HAIMpPaBJICHHBIX HA COXpPAaHEHUE PABHOBECHUS B OKOCHCTEMax, OXPaHy BHJIOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
IPUPOJIHON cpefie, YMEHUE MPOTHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUS NIPEANPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OMbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHON, KOMMYHHKAaTUBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON EATEIbHOCTH SKOJOTMYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKHW M OOIIECTBEHHOM MPAKTUKU, OCHOBAHHOI'O Ha JHMAJIOTe
KYJIbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE CHeuu(PUKH OHOJOTMM KaK HayKd, OCO3HaHUA €€ poju B
(GOpMHpPOBaHUH PALMOHAIBHOIO HAYYHOI'O MBILUIEHUS, CO3JAaHUU LIEIIOCTHOTO
NPEJCTaBICHU 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE HMPHUPOJIbI, YeJOBEKa U
oOIIEeCTBa, B MO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpaHEHUs IPUPOJAHOTO PABHOBECHS,;

yOXKJIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHSA PAa3BUTHUA MEAMUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh PEeCcypcHble MNPOOJEMBI  Pa3BUTHS
4eJI0BeUeCTBa, MOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX IKOJIOTUYECKUX MPOOIeM U
oOecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUM B ULEISIX
MOBBIIICHUS OO0IIEH KyJIbTYphbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKI[MOHAJIILHOM IPaMOTHOCTU oOydaromiuxcs, (GopMupyeMoit
IIPU U3yYEHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh MOJy4YaeMble 3HAHUS MJIs aHalId3a |
OOBSICHEHUSI SIBJICHUIM OKpPYXKaroIIero MUpa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAayuyHbIX (DaKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIyYEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
peleHust Ipo6sieM B peabHbIX )KU3HEHHBIX CUTYAlMAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh 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: 3HAYMMble i1 (OPMHUPOBAHUS MUPOBO33PEHUS O0YyYaIOIIMUXCA
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,
UCCJeIOBaHUe,  HaOJMIOJEHHE, HU3MEpPEHUE, OSKCIHEPUMEHT U JPYTHuXx),
YHUBEpCalbHble Yy4yeOHbIE JE€WCTBHUS (IIO3HABATEIbHbIE, KOMMYHUKATHBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue (GyHKIIMOHATIBHOM
TPaMOTHOCTH ¥ COLMAJIbHOW KOMITETEHIIMM OOYyYalolUuXCs, CIIOCOOHOCTh
o0yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIC,

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

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CPEIHET0 OOIIero
00pa3oBaHUs TOJKHBI OTPAXKaTh:

OsJaaenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
AEUCTBUSIMMU:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

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

WCIIOJIb30BaTh MPU OCBOCHMHM 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, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABJICHHBIMHU 1EJISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIsl 0OBSICHEHUS (PAKTOB M SIBIICHHUMA
YKABOW NPUPOJIBI;

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

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



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

pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBbI C y4E€TOM aHalM3a MUMEIOIIUXCS
MaTepuaIbHBIX K HEMATEPHATBHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJITATOB
TEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIBHOCTH;

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

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE AelicTBHUS:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  paspenieHus: MpoOJieM, CIMOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOJIOB PELIEeHUs TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
pa3IMYHBIX METOJIOB MIO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUBI JICSITCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlNH, MPeoOpa3oBaHUI0 W TPUMECHEHHIO B YUYEOHBIX
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 3aladydl B 00pa3oBaTEIbHOMN
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M WM 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 OTICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE 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
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

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

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpMAIUHU (TEKCTe yueOHOTOo
nocoOusi, HAy4YHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



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

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

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HUCIIOIH30BAHUS PA3TMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
ounosiornueckor nHpopmaruu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H ApyTOe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ouonornyecko HHPOpMANMEH: TPUMEHATh XUMHUYECKue, (Qusmyeckue u
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYyJibl, aOOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPeoOpa3oBhIBAaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH;

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

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JI€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ MWW IUCKYCCHH TIO CYIIECTBY OOCYXmaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHTEILHO BBITIOJIHEHUS TpeJjiaraeMoun
3aJlay, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaaora Uiv JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHHs, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBISATh YBOKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
pabOThI IPH pelIeHUH OUOIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN Y4eOHOM 3a1auH;

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



NPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JICMCTBUS II0 €€ JOCTHUKEHHUIO: COCTABJISITH IUIAH JCUCTBUH,
pacnpenensTh poiau ¢ Y4E€TOM MHEHHMHM YYaCTHHUKOB, OOCYXHaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJAEH C TMO3UIHMH 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 OMOJIOTMYECKHX 3HAHUN 1IEJIEBbIE U CMBICIOBBIE
YCTaHOBKM B CBOMX JEHCTBHSIX W MOCTYMKAax MO OTHOILICHHUIO K >KHUBOHU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYIKAIOIIMX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

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

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

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

OIICHUBATh IPUOOPETEHHBIN 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 OIICHUBATh PUCKU 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 APYTMX NPU AaHAIU3€ pe3yJbTATOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

ITPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue st yueOHoro npeamera «buonorus
Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JAESITEIBHOCTH MO MOJYYSHHIO HOBOT'O 3HAHUS U
MPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX y4YEOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallusiX, CBA3aHHBIX ¢ Ouosorueid. 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 COJIepKaHUE OUOJIOTMYECKUX TEPMUHOB M TMOHSTHH:
KU3Hb, KJIETKa, OpraHu3M, Meradonu3M (0OMEH BeEIIeCTB M IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOpEryJssilus), YpOBHEBAsK OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHNE (PENPOIYKLINA), 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), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIaJIETh METOJIJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBLABM)KEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE MOJYyUYEHHBIX



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

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIraHHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB U NMPEBpPALICHUSI SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS AJI1 OOBACHEHUS OMOJOTMYECKUX
IPOLIECCOB U SIBICHUMN, JIJIS MPUHATUS NMPAKTUYECKUX PEIIECHUN B MOBCEAHEBHOMN
XKU3HM C LeJbl0 o0ecredeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 30pPOBBS
OKPY>KaIOIIUX JIIO/IeH, COOIIOIEHUSI HOPM IPAMOTHOTO TMOBEJCHUS B OKPY KaroIe
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ouonormu 1 OWMOTEXHOJOTMH Ui  PaAlUOHAIBHOTO
PUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyl Ha MOHO- U
JUTHOPUIHOE CKpEIlMBAaHUE, CLEIUICHHOE HacjeI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPHU/IHOTO CKpEIIMBAHMsI JJIsl MPEJICKa3aHUsl HaclIeJOBaHUs NPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IPAKTHYECKHE pPabOThI, COOIHOAATh
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

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

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011ast OMoJOrnYecKyro MHPOpPMAaIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCI0JIb30BaTh MOHATUITHBIN anmapaT OMOJOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydueOHOro mpeamera «buomnorus» ¢ 11
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOT'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAaHMM COBPEMEHHOH €CTEeCTBEHHO-
HAayYHOM KapTHHBI MUpPa U HAYYHOI'O MHPOBO33PEHMs, O BKIJIAJE POCCUHCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COJEp)KaHHWE OUOJIOIMYECKUX TEPMHMHOB M MOHSTHM:
BUJI, TIOMYJIALNSA, TeHO(OHA, dBOIIOLUS, ABIKYIIHE CUIbl ((haKTOPBI) IBOJIIOLINH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, JKOJOTUYECKHE (AKTOPBI,



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

yMEHHE Wu3jaraTh OHOJOTMYECKHEe TEOpUM (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs OHBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTH
(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 HAYYHOT'O MMO3HAHUS B OMOJIOTUU: HAOIIOACHHUE 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, MOMYJSIHUA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreOlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pPA30BaHMS, MPHUCTIOCOOIECHHOCTH
OpPraHU3MOB, JIEUCTBHUS DKOJOTMYECKUX (PAKTOPOB HA OpPraHuM3Mbl, MEpeHoca
BEIECTB M IIOTOKA SHEPIHMH B SKOCHCTEMAax, AHTPONOIEHHBIX H3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMUYECKHUX
LIUKJIOB B Ouocdepe;

yMEHHE MPUMEHATh MOJyYEeHHbIE 3HAHUS A1 OOBACHEHUS OMOIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JUJIs NMPUHATHS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C LeNbl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPY KaIOILKX JOJEH, COOMI0/IEHN HOPM IPaMOTHOI'O MOBEICHUS B OKpYKaroLen
IPUPOAHON cpee, MOHMMaHWe HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH /ISl palliOHAILHOTO MPUPOIOTIOIb30BAHMS;

yMEHHUE pelaTh dJIEeMEHTapHbIe OMOJOTUYECKHUE 3a/layl, COCTAaBJISATh CXEMBbI
NepeHoca BeIeCTB U SHEPTUH B dKOocHcTeMax (LeNu MUTaHus);

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpakTUYECKHe padoThl, COOJ0ATh
npaBuia npu padbore ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYI0BAaHUEM;

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

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE U YCTHbBIE COOOLIEHMUS,
00001128 6MOJIOTHUYECKYI0 UH(POPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne KommuectBo OcCHOBHBIE BUIBI A€ATEIHHOCTHA
pa3aenoB U TEM [IporpammHoOe cosiepxanue
/11 4acoB o0OyyJaronumxcs

y4eOHOTO IpeaMeTa

Tema 1. buoJsiorusi kak Hayka

YKABOU IIPUPOBI

npupoAbl (Habo1eHue,
AKCIIEPUMEHT, ONHICAHUE,
U3MepeHue, KiIaccupuKanys,
MOJICTTUPOBAHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX).

1.1 | buonorus B cucreme 1 buonorus xak Hayka. CBsi3u OMOJIOTHI PackpriBaTh coziepkaHre TEpPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMHU Y [TOHATUI: HAYYHOE MUPOBO33PEHHUE,
U IPYT'MMH €CTECTBEHHBIMU HayKaMH, Hay4Has KapTHHA MUPA, HAYYHbIH METOJ,
bunocodueit, peauruei, STUKOH, FUII0TE3a, TCOPUsl, METO/IbI
ACTETHKOM U MpaBoM. Pouib Gronoruu UCCICTOBAHMAL.
B D OPMUPOBAHUHI COBPEMEHHOI HAYTHOI XapakTepru3oBaTh OMOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPeaIn APYTUX
KapTuHbl Mupa. Cuctema OUOTOTHYECKUX
€CTECTBEHHBIX HAYK.
HayK.
[lepeuncnsate pa3aenbl OMOIOTUU
,jljemoucmp aug”’ M B COOTBETCTBUE C OOBEKTaAMU U3YUYECHUS.
opmpemi: 1. lapun, I'. Menneas, HaspiBaTh BaXHEHILIME OTPACITU
H. K. Konpuos, JUk. Yorcon u @. Kpuk. | 6,6 n0rpyeckux snanmii n 3a/a4H,
Tabauywl u cxemol: «MeTo bl TO3HAHUS crosmme niepes Guonorueii XXI b,
YKUBOM IIPUPOJIBI»
1.2 | MeToibl O3HAHUSA 1 Metoapl TO3HAHUS KUBOU PackpriBaTh cofep:kaHuEe TEPMUHOB

Y TIOHATUM: HAYYHBI METOM, METO/bI
HCCIICIOBAHMS.

XapakTepu30BaTb OCHOBHBIE METO/IbI
MO3HAHUS )KUBOU MPUPO/IbI: HAOIIOJEHUE,
AKCIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
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JHemoncmpayuu:

Tabnuywl u cxemwvl: « MeTOIBIITO3HAHUS
YKUBOW IPUPOIBD).

Jlabopamophule u npakmuueckue
paoomowi:

[TpakTuueckas padora Ne 1.
«/cnonb30BaHUE pa3IMYHBIX METOJOB
PU U3YUYEHUH OUOJIOTUUECKUX
00OBEKTOB

KJ1accu(ukanus, MoAeIMPOBaHUE,
cTaTUCTHYECcKasi 00paboTKa JaHHBIX

Utor

O 9aCoOB 110 TCMC

2

Tema 2. JKuBble cUCTEeMbI 1

HX Opramu3anus

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
U UX U3YUYECHUE

1

Kugsbie cuctembl (OMOCUCTEMBI)
KaK MpeMeT U3y4eHUs OUOJIOTHH.
OTnuyue )XUBBIX CUCTEM

OT HEOPTaHUYECKOM ITPUPOIBI.
CgoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YPpOBHH OpraHu3anuu
OMOCHCTEM: MOJIEKYJISPHBIH,
OPTraHOMIHO-KJIETOYHBIM,
OpraHU3MEHHBI,
MOMYJIAIIMOHHO-BUOBOM,
DKOCUCTEMHBIN
(OHUOreo1eHOTHYECKHUIA),
onochepHbIi.

Haykwu, n3yyJatoiye 6M0CUCTEMbI
Ha pa3HbIX YPOBHSIX OpraHU3AIIHH.

PackpsiBaTh coqiep;KaHUE TEPMUHOB

Y TIOHSITHIL: CUCTEMa, OMOJIOTHYeCKast
CUCTEMA, JJIIEMEHTHI CUCTEMBI, CTPYKTypa
OMOCHUCTEMBI, CBOMCTBA KUBBIX CUCTEM,
0OMEH BEIIECTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCT,
M3MEHUYUBOCTb, PA3PaKUMOCTh,
HHEPro3aBUCHUMOCTh, YPOBHU
OpraHu3aIiy XU3HU (OHOCUCTEM).
XapakTepu30BaTh TPUHIUIIBI
opraHu3anuu OMOCUCTEM: OTKPBITOCTb,
BBICOKAs YIOPSAJIOYECHHOCTb,
CaMOPETYJISALNS, UEPAPXUYHOCTD.
IlepeuncnsaTe yHUBEpPCAIbHBIE CBOWCTBA
KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApakMMOCTh, TBHKECHHE,
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JHemoncmpayuu:

Tabnuyvr u cxemol: «OCHOBHBIE
MIPU3HAKU KUA3ZHW», «YPOBHU
OpraHu3alyy KUBOU IPUPOBI».
Mogaens momsekynsl JJHK

rOMeoCTa3, pOCT U Pa3BUTHE,
HACJICJICTBEHHOCTh, U3MEHUYUBOCTb,
ABOJTIONMS (TIPUCTIOCOOIEHNE

K U3MEHSIOIIUMCS YCIIOBHUSM).
[TpuBOAMTH IPUMEPHI OMOCHCTEM
Pa3HOTO YPOBHS OpTaHU3AIUU

¥ CPaBHUBATH MPOSIBIICHUS CBOMCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru3oBaTh OCHOBHBIE ITPOIIECCHI,
MpOoTEeKaronme B OMOCUCTEMAX:
OoOMeEH BEIIECTB U MPEeBpaIlCHHIE
DHEPTHH, CAMOBOCTIPOU3BEICHHE,
cCaMOpEeTYJISIHS, Pa3BUTHE.
Cobumroath npaBuiia GepeKHOro
OTHONICHUS K KHBOU MPUPO/IE

Htoro yacoB no teme

1

Tema 3. XuMH4YecKHii COCTAB U CTPOEHHE

KJIECTKH

3.1

XUMHUYECKUIN COCTaB
KieTku. Boya
Y MUHEPAJIbHBIE COJIU

1

XHUMMYECKHUM COCTAB KJIETKH.
XUMHUYECKUE JIEMEHTHI:
MAaKpPO3JIEMEHTBI, MUKPOJIEMEHTHI.
Bona n MunepanbHbIe BElecTBa.
OyHKIUY BOABI U MUHEPATHHBIX
BelecTs B KieTke. [lonnepxanue
OCMOTHYECKOI0 OaaHca.
Jemoncmpayuu:

Jluacpammur: «Pacnpenenenue

XUMHUYECKHUX DJICMEHTOB B HEXKUBOU

PackpbIBath cojepxaHue TEPMHUHOB

Y TIOHSTHI: DJIEMEHTHI-ONOTEHEI,
MaKpOAJIEMEHTBI, MUKPOAJICMEHTHI;
MUHEpPATbHBIEC BELIECTBA, MOJIEKYJIa
BOJIbI KaK JHIIOJb, BOJIOPOJIHEIC CBS3H;
ruapoduIbHBIE U THAPOGOOHBIC
BEIIIECTBA.

JloKka3pIBaTh EUHCTBO YJIEMEHTHOTO
cocTaBa KakK OJIHO M3 CBOWCTB KHUBOTO.
Pacnipenensith XuMU4IECKHUE STIEMEHTHI
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npupojie», «PacnpeneneHne XuMUIECKUX
3JIEMEHTOB B KUBOM MPUPOAEN.

Tabauywvt u cxemsi: «llepuoguyeckas
Ta0IUIIa XUMHYECKHUX DJIEMEHTOBY,
«CTpOoeHUEMONEKYJIb BOIBD»

10 rpynIiaM B 3aBUCUMOCTH
OT KOJINYECTBEHHOTO MPEACTABUTEICTBA
B OPraHU3MeE; XapaKTEPU30BaTh POJIb
OT/AEJBHBIX 3JIEMEHTOB.

BBIABIATE CBSA3b MEXKY COCTABOM,
CTPOEHUEMMOJIEKYJIbl XUMUYECKOTO
COEIMHEHUS U er0 QyHKIUSIMHU B KIIETKE

3.2 | benku. CocraB u benku. CoctaB u ctpoeHue OETKOB. PackpsiBaTh coziepkaHuE TEPMUHOB
CTpOoeHue OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OSJTKOB. U TIOHATUIA: OCJIKH, TOJTUMEDPHI,
He3amenumeble 1 3aMeHUMBIE MOHOMEPbI, AMUHOKUCIIOTHI, IENITUTHAS
AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN CBSI3b, IOJUNENTH, TEHATYPALIHS.
COCTaB. YPOBHU CTPYKTYPhI OEITKOBOM XapakTepu3oBaTh OEKH Kak Kiacc
MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, OpraHUYECKUX COECUHEHUI;
TPETUYHAS U YETBEPTUYHAS CTPYKTypa). | KIAaCCU(PUUUPOBATH UX I10 CTPOCHUIO
XUMHUYECKHE CBOMCTBA OCIIKOB. (rmoOynsspHbBIe U GUOPHILIIPHBIC OCIIKN),
buonornueckue pyHKIMH OETKOB. NIEPEYNCIIATh U XapaKTEPHU30BaTh
Jemoncmpayuu: byHKIMHA OEIKOB
Tabauywl u cxemwvr: «CTpoeHue
MOJIEKYJIbI OETKay.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenaparhbl
3.3 | depmMeHTHI — depMeHTHI — OMOJIOTHYECKHE PackpsiBaTh conepkaHue TEPMUHOB
Ouosornyeckue KaTaau3aTophl. Y TIOHSTHUI: pEPMEHTHI, AKTUBHBIN LIEHTP,
KaTaJIu3aTOpBI Crpoenue GpepMeHTa: aKTUBHBIN IIGHTP, | CyOCTpaTHas Cienu(pUIHOCTb,

cyocTparHas cCienu(puIHOCTb.
KodepmenTtsl. BuraMuHBI.
Otnuuus pepmeHTOB

Ko(pepMeHThI, OeTKHU-aKTHBATOPHI
U OEJIKU-UHTUOUTOPBI.
Yka3pIBaTh OTIUYHS PEPMEHTOB
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OT HEOPTaHMYECKUX KaTaTu3aTOPOB.
Hemoncmpayuu:

Tabauywl u cxemwvi: «CTpoeHue
dbepmeHTay.

Obopyoosanue: 000pyI0BaHUE

JUTSl TIPOBEJICHUST HAOMIOACHUH,
VU3MEPEHUH, SKCIIEPUMEHTOB.
Jlabopamopnuie u npakmuueckue
paoomoi:

JlaGopartopnas padota Ne 1. «M3yuenue
KaTaTUTUIECKON aKTUBHOCTHU
dbepMeHTOB (Ha TPUMEPE aMUIIa3hI

WM KaTaiasbl)»

OT HEOPTraHWYECKHUX KaTalu3aTOPOB.
OOBSICHATH POJIb PEPMEHTOB

B ()yHKIIUOHUPOBAHUH KUBBIX CUCTEM,
B [IPOMBILIUIEHHOCTH, B MEJJULIMHE,

B IIOBCEJHEBHOMN >KU3HU YEJIOBEKA

3.4

VYraeBoasl. JIunuasl

YrneBoabl: MOHOCaxXapu bl (TJIIOKO03a,
pubo03a u Ae30kcupud03a), Tucaxapuiasl
(caxapo3a, 1aKTO3a) U MOJIMCaXapU/JIbl
(KpaxmaJ, TJIMKOTeH, 1EJITI0I03a).
buonornueckue GyHKIINN YTIIEBOIOB.
JIumuapl: TPUTITUIIEPUIBI,
dbocdomunubl, CTEPOUIHI.

IMunpodunsHO-THAPOGDHOOHBIE CBOWCTBA.

buonornueckre pyHKIMH JIUTHIOB.
CpaBHeHUeE yTIeBOJI0B, OEIIKOB

Y JIMIUO0B KaK UICTOYHUKOB SHEPTUH.
Jemoncmpayuu:

Tabnuywl u cxemvl.: «YTICBOIBI,
«JIumuaeny.

PackpbiBath cofiep>kaHre TEpPMUHOB

Y TIOHSTUM: YTJIEBO/IbI, MOHOCAXaPUbL,
JIcaxapu/ibl, IOJMCaxapu/ibl, III0K03a,
pubo3a, ne3okcuprd03a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEeJITI0N03a
(kmeTyaTka), Kpaxmall, TIINKOT€H;
JIUTIAJIBI, TPUTTULEPUIBI (KUPBI, Macia),
bochonunuabl, CTepOUIbL.
XapakTepu3oBaTh yIJI€BO/IbI,

JUTUBI KaK KIIACC OPTaHUYECKHUX
COCIMHEHUM.

KnaccuduimpoBaths yrieBoabl U JIAMHbI
M0 CTPOCHUIO; MEPEUUCIIATh QYyHKIIUU
YIJIEBOJIOB U JIMIHJIOB.
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Obopyodosanue.: 000pya0BaHNE
JUTSl IPOBEIEHUS HAOJI0ICHUH,
U3MEPEHUH, DKCIIEPUMEHTOB

Cxematndecku n300paxkatb CTPOEHUE
MOJIEKYJ yTIICBOIOB, TUTTUIOB

3.5 | HykneuHoBsie Hyxneunossie kucnotsl: JJHKu PHK. PackpsiBaTh conepkaHue TEPMUHOB
KUCIOTBL. ATD Hyxneotupr — MoHOMEpPHI Y TIOHATHINA: 1I€30KCUPUOOHYKIIEHHOBAS
HYKJIEMHOBBIX KUCTOT. CTpoeHue kucnora (JIHK), pubonyknennoBas
u pynkuuu JJTHK. Crpoenue u pynkuuu | kuciora (PHK), Hykneotun,
PHK. AT®: ctpoenue u GyHKIUU. MOJIMHYKJICOTUIHAS LIEIIb
Jlemoncmpayuu: (MOTMHYKIEOTH]T), KOMIIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpuk, ¢bynkuuu [IHK (xpanenue u nepenaya
M. Yunkunc, P. @paHkiuH. HACJIeICTBEHHOU WH(OPMAIINH); BUIIBI
Tabnuywvl u cxemoi: PHK (undopmarmonnasi, TpaHcropTHasi,
«Hyxnennossie kucnotsr; JJHK», pubocomanbHas); aaeHo3uHTpudocdar
«buocunres 6enka», «CTpoeHue (AT®), makpospruueckas CBs3b.
MoJieKyJibl ATOy. XapaKkTepu3npoBaTh HYKJICHUHOBBIC
Obopyoosanue.: CBETOBON MUKPOCKOII, KHUCJIOTHI KAK XUMHUUYECKUE COCTUHEHUS
MUKpOIpenaparhbl Y HOCUTEJU HACIEACTBEHHOM
uH(bOpMaIUH.
OtmeyaTh 0COOEHHOCTU CTPOCHHUS
MoOJIeKyJI HyKJIenHOBBIX kucioT (JIHK,
PHK) u AT®.
CxeMaTuyecku n300paxkaTb CTPOCHUE
HYKJIEOTUIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, ATD
3.6 | Uctopus u MeToibl [uronorus — Hayka O KJIETKeE. PackpsiBaTh conepkaHue TEPMUHOB

U3YUYCHHUS KIIETKH.
Kierounas teopus

Knerounas teopust — npumep
B3aUMOJACHCTBUS UAEH U PaKTOB

Y OHATHUM: KJIETKA, LIMTOJIOTHSI;
PaCKpBIBAaTh COAEPHKAHUE MTOT0KEHUM
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B HAYYHOM ITO3HAHUHU.

Metoabl U3yueHHs KIETKH.
Jemoncmpayuu:

Ilopmpemui:

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

M. Ilneitnen, K. bap, P. Bupxos.
Obopydosanue. CBETOBOM MUKPOCKOII,
MUKPOIIPENApaThl PACTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpO(doTOrpapusiMu
KJIETOK, IOJTy4YEHHBIE C TOMOILBIO
CBETOBOTO U 3JIEKTPOHHOI'O MUKPOCKONA

KJIETOYHOM TEOPUHU.

[lepeuncnsaTh U XapakTepU30BaTh
OCHOBHBIE METO/IbI U3YUECHHMSI KJIIETKH:
(IpUrOTOBIIEHUE CPE3O0B,

OKpalllMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHHE
KJIETOK U TKaHEM)

3.7

Kierka
KaK IIEJIOCTHAs
JKUBasg CUCTEMA

Kietka kak 1enocTHas )KMBasi cucTema.
OO6mIre MpU3HAKY KIETOK: 3aMKHYyTast
Hapy>xHasi MemOpana, mosekyiasl JJHK
KAaK T€HETUYECKUH ammapar, CucTeMa
cuHTe3a Oenka. TUnel KIEeTOK:
AYKapUOTUYECKAs U MPOKAPUOTHUECKASI.
Oc00EHHOCTH CTPOCHHUS
IPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka 0akrepuit. CtpoeHue
AyKapuoTUYecKou kiaeTku. OCHOBHBIE
OTJINYHSI PACTUTENBHOM, )KUBOTHOU

u rpubHO# kieTku. [loBepXxHOCTHBIE
CTPYKTYPBbI — KJIETOYHAsI CTEHKA,
TJIMKOKAIHNKC, X (PYHKIUH.
[TnazmatudeckasimemOpaHa,

PackpriBath coqiepikanre TEPMUHOB

Y TIOHSITHI: KIIETKH (dyKapuoTHIECKas,
MIPOKAPUOTHUYECKAs ), TUTa3MaTHIECKast
MeMOpaHa (1miazManeMma), TITMKOKaJIUKC,
TPAHCTIOPT BEUIECTB (ITACCUBHBIM,
aKTHBHBIN ), YDHAOLIMUTO3 ((paromuTos,
MUHOITUTO3), SK30IMUTO3, KIETOYHAS
CTEHKA, HYKJICOU]I.

CpaBHUBaTh MEX]1y OO0
DYKAPUOTHUYECKHUE U TIPOKAPUOTHICCKUE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INIHsI
B CTPOCHUHU KJIETOK OaKTEepuH,
’KUBOTHBIX, PACTCHHUI U TPUOOB
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€€ CBOMCTBA U (PYHKIIUH.
Hemoncmpayuu:

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

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

P. Bupxos.

Tabauywl u cxemol.: «CTpoeHHE
3YKapUOTUYECKOM KIETKN», «CTpoeHue
KUBOTHOM KJIETKN», «CTpOeHUE
pacTUTENbHOU KIIETKN», « CTpOeHHE
MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue. CBETOBOM MUKPOCKOTI,
MUKPOIIpENnapaTbl PpaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

Crpoenue
AYKapHUOTUIECKOM
KJIETKA

[uroriazma u ee OpraHoUIbI.
OnHOMEMOpaHHBIE OPTAaHOWIBI KIIETKH:
OIIC, anmapar ['oyibaKu, TU30COMBI.
[TomyaBTOHOMHBIE OPraHOUIbI KJIETKH:
MUTOXOHAPUH, TJIACTU/IBI.
[IpoucxoxaeHne MUTOXOHIPUIA

v riactul. Buael miactu.
HememOpanHbie opraHoOuIbI KJIETKU:
prUOOCOMBI, KJIETOUYHBIA LEHTP,
HEHTPUOJHU, PECHUUKH, )KT'YTUKHU.
OyHKIIMY OPTaHOUIOB KIIETKH.
Bxirouenus. Snpo — perysaTopHbIn
ueHTp kneTku. CTpoeHue sapa: siaepHas
000J104Ka, Kapuoruia3mMa, XpoMaTuH,

PackpriBaTh copepikaHue TEPMHUHOB

Y TIOHSTHIA: ITUTOTIIa3Ma, OPTaHOU/IHI,
sHjorazMarudeckascets (D11C),
anmapart [ oJb/IK1, TU30COMBI, BaKyOJlb,
MUTOXOHPHH, TUTACTUIBI (XJIOPOTUIACTHI,
XPOMOILJIACTHI, JICHKOIIJIACTHI),
pHUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIN
1eHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKJIFOUCHHUS, PO, SIepHas
000Jj109Ka, KapuoIia3mMa, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOCHUE SYKAPUOTHUECKOM
KJIETKH 10 U300pa’KEHUAM

W Ha MUKpOIIpernaparax;
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SAPBIIKO. XpoMOcoMBl. Tpancnopt
BEILIECTB B KJICTKE.

Jemoncmpayuu:

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

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

P. Bupxos.

Tabnuywvl u cxemvi: «CTpoeHUE
DYKapUOTUYECKOU KIETKN», « CTpOeHHE
KUBOTHOU KJIETKW», «CTpoeHue
pacTUTENbHOU KIeTKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKI,
«CtpoeHue sazipa KIETKN.
Obopydosanue. CBETOBOM MUKPOCKOII,
MUKPOIIpEnapaTbl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnwie u npakmuueckue
paoomot:

Jlabopatopnas paborta Ne 2. «3ydenne
CTPOCHUSI KJIETOK PACTEHUM, )KUBOTHBIX U
OaKTepHii Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIPENApaTax U UX OMNHUCAHUE»

KJIacCCU(UIIMPOBATH OPTaHOUIbI

B 3aBUCHUMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0JTHOMEMOpaHHbIE,
JIByMEeMOpaHHbIC, HEMEMOpaHHBIEC);
OTHCHIBATH (DYHKITUU KaXKIOTO
OpraHou/ia B KJIETKE.
XapakTepru30oBaTh KIETOYHOE SIPO KaK
MECTO XpaHeHHUsl, nepeaadn (yABOCHHUE
XpPOMOCOM) U pean3aiu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
uH(pOpMAIUU KIETKH.

[TepeuncnaTh U OMUCHIBATH KOMITOHEHTHI
aapa 1 uX QyHKIUY;

CxeMaTu4HO U300pakaTh CTPOCHUE
PACTUTEIILHOU U KUBOTHOW KIJIETKH.
OOBSICHATH OMOJIOTHYECKOE 3HAYCHUE
TpPaHCIIOPTa BEIIECTB B KIIETKE

Htoro vyacoB no teme 8

Tema 4. )KusHenessTeJIbHOCTb KJIE€TKH

4.1 | OOMeH BelIeCTB. 2 OOMeEH BEIIECTB, I METa0O0IH3M. PackpbiBaTh cojiep;kaHuE TEPMUHOB
[ImacTnueckuii Accumuiisanus (TIaCTUIECKUN OOMEH) Y TIOHATHI: OOMEH BEIlEeCTB U
obmeH. DOTOCHHTES. U JTUCCUMMIIAIIHS (DHEPTeTHUCCKUN IIpeBpalieHue YHEPTUH (METab0IIU3M),
XeMocHuHTE3 00MeH) — JIB€ CTOPOHBI €TUHOTO ACCUMMJISILIMS, TIJTACTHYCCKHUI OOMEH,
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nporuecca Merabosnsma. Poib 3aKkoHOB
COXpaHEHUs BEIECTBA U HYHEPTUU

B [IOHMMAaHUK MeTaboau3ma. Tunsl
oOMeHa BelleCTB: aBTOTPOHBII

u rerepotpoHbiid. Ponb hepmenTon
B 0OMEHE BEIIECTB U MPEBPALICHUN
sHepruu B Kietke. orocunres.
CaeToBas 1 TeMHOBasi (pa3bl
dotocuntesa. Peakunu ¢porocunresa.
D¢ dhexTuBHOCTH HOTOCUHTERA.
3HadeHue POTOCUHTE3A JUIsl JKU3HU
Ha 3emiie. BiusiHue ycnoBuii cpesipl
Ha (OTOCUHTE3 U CIIOCOOBI MOBBILLIEHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTEHUI.

XeMOCUHTE3. XEMOCHHTEZUPYIOIINE
OakTepuu. 3HAYEHUE XEMOCHUHTE3a
JUIA KU3HU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabnuywvl u cxemvi: «XIOPOILIACTY,
«DOTOCUHTE3»

JUCCUMWIISIIUSA, SHEPTeTUYECKUI OOMEH,
dboTocunTe3, PoToaNU3,
dbochopunupoBanue, NepeHOCYUK
MIPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (POTOCUHTE3, IMPOIECCHI,
MPOTEKAIOIINE B CBETOBOU U TEMHOBOM
daze.

BbISBIATH IPUUMHHO-CIIEJCTBEHHBIC
CBSI3U MEXK/1y MOTJIOIIEHUEM COJTHEUHOMN
SHEPIUH XJIOPOPUIIOM U CUHTE30M
Monekya ATO.

CpaBHUBATH UCXO/IHBIC BEIIECTBRA,
KOHEUHBIE MTPOJAYKTHI M YCIOBUS
IIPOTEKAHUsI peaKIMii CBETOBOU

Y TEMHOBOM (a3bl POTOCHUHTEA;
CpaBHuBaTh (HOTOCUHTE3 U XEMOCHHTES.
OrnenuBath 3Ha4YCHHE (POTOCHHTE3A U
XEMOCHHTE3a JJIsl )KU3HU Ha 3emJie

4.2

DHepreTuyecKui
obmeH

DHepreTudeckuii 0OOMEH B KIIETKE.
Pacierniienue BeiiecTB, BbIICTICHUE

¥ aKKyMYJIMPOBAaHUE YHEPTUU B KIICTKE.
DTarbl HEPreTUIECKOT0 OOMEHA.
I'mukomms. bpoxxeHueun ero BUbI.

PackpsiBaTh cofep:kaHUE TEPMUHOB

Y TIOHSITUI: DHEPreTUYeCKUil OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEeHHE,
CIUPTOBOE OpOXKEHUE, OMOJIOTUYECKOE
OKHCIIEHHE, KJIETOYHOE JIbIXaHUE,
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Kucnoponnoe oxuncinenue,

WIH KJIETOYHOE JBIXaHUE.
OxkucnutensHoe pochopunupoBaHue.
O PeKTUBHOCTD IHEPTETHUECKOTO
oOMmeHa.

Jemoncmpayuu:
Tabnuywl u cxemwvl: « TUTIBITTATAHUD,

«MeTtabomu3m», «MUTOXOHAPHUSY,
«JHEpreTUYecKuit 0OMeH»

JTUCCUMUTIATINSA, (PepMEHT.
XapakTepru3oBaTh OOMEH BEIIIECTB

U TIpeBpaleHre YHeprun (MeTaboInu3M)
KaK OJTHO MX CBOWCTB JKHUBOTO.
ITepeuncisaTb 0COOEHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAaHABIMBATh
B3aMMOCBSI3b MEXKTy HUMHU.

Paznuuate THIIBI 0OMEHA BEIeCTB

B KJIETKE: aBTOTPO(HBIH

U TeTePOTPOPHBIN.

OnuckIBaTh 3TaIbl SHEPTETUYECKOTO
oOMeHa (TToArOTOBUTEIBHBIH,
OECKHUCIIOPOIHBIN, KUCTIOPOIHBIN )

Y CPaBHHMBATh UX MEXKIY COOOM.
XapakTepru30BaTh PEAKIUH TIIMKOJIN3A,
OpO’KCHUS, KJICTOYHOTO JIBIXaHUS;
BBISIBJISITH TPUYUHHO-CJIEICTBEHHbBIE
CBSI3M MEX]TY TJIMKOJIU30M, KII€TOYHBIM
JIBIXaHUEM U CUHTE30M MOJIEKYJI ATO.
CpaBHuBaTh 3P PEKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOIHOTO
ATANoB

4.3

buocunres Oenka

Peaknyin MaTpu4HOTO CHHTE3A.
I'enernueckas nadopmanus u JJHK.
Peanuzanus renernueckoi nHGoOpManuu
B KJIETKE. ['eHeTuUeCKuil KO Uero

PackpreiBaTh conep:kaHre TEPMUHOB
U TOHSTHN: TeH, TCHETUUECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIIALMS, KOJIOH, AHTUKOJIOH,
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cBOKMCTBA. TpaHCKpUNIMSA — MATPUYHBIN
cunte3 PHK. Tpancnsius — GnocunTes
Oesnka. DTanbl TPAHCIISALIMH.
KoanpoBanneammHokucnor. P

0JIb pUOOCOMB OMOCHHTE3E OElKa.
Jemoncmpayuu:

Ilopmpemwi: H.K. Kosb110B.
Tabauyvt u cxemor: «Ctpoenue JJTHK»,

«Ctpoenue u PyHKIMOHUPOBAHUE T€HAY,
«Cunrtes O6enkay, «Pemnmukanms JJTHK»,
«l'eHeTUeCKUN KOI».

Obopyodosanue.: MOEIN- allTUTMKAIIAN
«¥Y neoenune JIHK u tpanckpunims»,
«buocunTe3 0enKa»

pubocoma, IeHTpaIbHas 10rMa,
MOJIEKYJISipHast OMOJIOTHSI.

OrnpenensiTe CBOMCTBA TEHETUYECKOTO
KoJia (TPUIIETHOCTh, OJTHO3HAYHOCTH,
BBIPOK/ICHHOCTb, YHUBEPCAIbHOCTD,
HETMEePEKPHIBAEMOCTh, HETPEPHIBHOCTH ).
OnuceIBaTh 3Talbl peajiu3aluuu
HACJIeICTBEHHOM HH(OpMAITUH B KIIETKE.
CpaBHUBATH peaKIM MAaTPUIHOTO
cunre3amonieky PHK u Genka B kierke

4.4

Hexknerounsie
(hOpPMBI )KU3HH —
BUPYCHBI

Hexnerounsie GOpMBI )KU3HU — BUPYCHI.
Hctopus oTKpBITHS BUPYCOB

(. N. UBanoBckuit).

Oco0eHHOCTH CTPOSHUS ¥ dKUZHEHHOTO
uKJa BupycoB. bakrepuodaru.
boJsiesHu pacTeHui, ;KUBOTHBIX

Y YEJIOBEKA, BHI3bIBAEMbIEC BUPYCAMU.
Bupyc ummyHnoneduimnra yenoeka
(BUY) — Bo3OynuTennb

CII1/a. OOpaTHast TpaHCKPHUIILUA,
peBepTasa U MHTErpasa.
[Ipodunaktuka pacnpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUIA.

PackpsiBaTh coepkaHre TEPMUHOB

Y TIOHSTUI: BUPYC, BUPYCOJIOTHS,
Karcuj, 6akrepuodar, BUpyc
uMMyHoieuiuTa yenoseka (B1Y),
OHKOT'€HHBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYI0 (hOpMY KHU3HU;
0COOEHHOCTH CTPOECHUS

U KU3ZHEAECATEIbHOCTA BUPYCOB.
OnuceIBaTh )KU3HEHHBIN [TUKII BUPYCOB
UMMYHOIe(pUITUTA YeJIOBEKA; Pa3IndaTh
Ha pucynkax BTM ((Bupyc Tabaunou
MO3aukn), bakrepuodar, BUY.
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JHemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKUH.
Tabauyvt u cxemol: «BUpych»,
«bakrepuodarmny; «CtpoeHue

W JKU3HEeHHbIN 1k Bupyca CITN/a,
OakTeprodaray.

Obopyoosanue: MOJENb CTPYKTYPbI
JIHK; MarauTHas Moieab-alIInKaIys
«CtpoeHue KIETKI»

OO00CHOBBIBAThH U COOIIOIATh MEPHI
npo(UIaKTUKU PaCTIpOCTPAHEHHUS
BUPYCHBIX 3a00JI€BaHUI
(pecriupaTopHBbIE, JKETyT0YHO-
KUIIEYHbIE, KJICHIIEBON 3HIIE(auT,
BUY-undexuus)

Hroro yacos no teme 6
Tema 5. PazMHOKeHMe M MHIMBHAYAJIbHOE Pa3BHTHE OPraHM3MOB
5.1 | ’)KuzHeHHBbII UK 1 KieTouHb1i1 IHUKI, MW )KU3HEHHBIN MK | PackpbIBaTh conepkaHne TEPMUHOB

KJIeTKU. [lenenue
KJIETKU. MUTO3

kietkn. UaTepdasza u MuTO3.
[Iporeccel, mpoTekaronye B uHTEpdase.
Pennukanus — peakuust MAaTpU4HOTO
cunresa JJHK. Ctpoenne xpomocom.
XPpOMOCOMHBIN HA0Op — KAPUOTHIL.
JIMTIIIONAHBIN U TarJION JHBIN
XPOMOCOMHBIE HAOOPBI. XPpOMATH/IBI.
[luTonornueckre OCHOBBI Pa3MHOKECHUSA
Y UHJIUBUIY AIBHOTO Pa3BUTHS
OpraHu3MoB. [[eJieHHe KIIETKH — MUTO3.
Craguu muto3a. [Ipomecchl,
MPOUCXOAIINE HA PAa3HBIX CTAAUAX
MUTO3a. buojgorndeckuii CMbICI MUTO3A.
[Iporpammupyemasi ruOenb KJIETKH —
aromnTo3.

Y TIOHSITHUM: KJIE€TOYHBIN ITMKII,
uHTepdasza, peayuIMKaIus, XpoMocoMa,
KapuOTHII, TAINIOUIHBIN, TUTLIONIHBII
XPOMOCOMHBIA HA0Op, XPOMATHU/IBI;
MUTO3 €ro cTajauu: npodasa, meradasa,
anadasza, Tenodasa.

OrmmceIBaTh JKU3HESHHBIN ITUKJI KICTKH;
MEPEUUCIISTh U XapaKTepU30BaATh
MepUOAbl KJIETOYHOIO 1UKJIA,
CpPaBHUBATh UX MEXY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHOTUIIOB OPraHW3MOB, CPaBHUBATH
XPOMOCOMHbBIE HA0OPHI KJIETOK.
CpaBHHBATH CTAIMU MUTO34.

PaznuyaTh Ha MUKpoOIIpenaparax
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JHemoncmpayuu:

Tabnuywl u cxemvi: «KIeTOUHBIN UK,
«Pemmukanusa JHK», «Ctpoenue
XPOMOCOMBI», « MUTO3)»; MarHUuTHas
MOeNb-anIuInKaius «JleneHue KaeTkuy;
moens JIHK.

Obopydosanue: CBETOBOM MUKPOCKOIT U
MUKporpenapat «KapruokuHes B KJIeTKax
KOpEUIKA JTyKay.

Jlabopamophuvle u npakmuuecxkue
paoomoi:

Jlabopatopnas pabora Ne 3.
«Habmoienre MuTO3a B KJIETKaX
KOHYHMKA KOPEIIIKA JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAX CTaJINHA MUTO3A.
PackpriBaTh OMOJIOTHUECKUI CMBICT
MHUTO32

5.2

Dopmbl
Pa3MHOXKECHUS
OpraHU3MOB

®opMBbI pa3MHOKEHHS OPTaHU3MOB:
Oecro0e 1 MoJIoBOE.

Buasl Gecrnonoro pa3MHOXKEHUS:
JICJICHHE HAJIBOE Y TTOYKOBAHUE
OJIHO- ¥ MHOTOKJICTOYHBIX,
cropoo0OpazoBaHKe, BEreTaTUBHOE
Pa3MHOKEHHE.

HckyccTBeHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYCHUE
JUTSICEJICKITUU.

[TosmoBo€ pa3MHOXKEHUE, ETOOTINYHUA
oT OecroJioro.

PackpriBaTh copepkaHue TEPMUHOB
Y MIOHATHUH: PA3MHOXXEHHE, KIJIOH,
MOJIOBBIE KJIETKU (FaMeThl),
AUIEKIIETKA, CIEPMATO30M /I, 3UT0TA,
JIeJIEHUE HAaJIBOE, IOYKOBAHUE,
criopyJisitus, pparMeHTaIus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOXEHHUE, OTbIJICHUE,
JIBOMHOE OINIOJOTBOPEHUE, TIOJIOBBIE
JKeJe3bl, CECMCHHUKH, SIMYHUKH,
OIUTOI0TBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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JHemoncmpayuu:

Tabnuyvl u cxemvi: «DOPMBI
Pa3MHOXKEHUSL OPTAHU3MOBY, «/IBOIHOE
OIJIOZIOTBOPEHHUE YIIBETKOBBIX
pacTeHun», «/lenenne KieTku
OakTepuny, «BereraTuBHOE
pa3sMHOXKEHUE pacTeHUI», « CTpoeHue
MTOJIOBBIX KIIETOK)

XapakTepru3oBaTh 0COOEHHOCTH

1 3HaYeHUEe OeCcrIoIoro

1 II0JIOBOT'O CIOCO00B

Pa3MHOKCHUSI.

Breiaenars BUAbI O€CIIONoro
Pa3MHOXKCHUS; BBISBIIATH B3aUMOCBSI3U
Mexy hopMaMu U criocodamMu
Pa3MHOXKEHUS, U UX OMOJIOTMYECKUM
3HAYEHHEM.

Bnanets nmpuemMaMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pAaCTEHUN
(Ha mpuMepe KOMHATHBIX ).
XapakTepru30BaTh MOJIOBBIC KIETKH:
STTICKJICTKH, CTICPMATO30HU/IbI;
BBISIBIATH OCOOCHHOCTHU

UXCTPOCHHS

5.3

Meiios

Meiios. Ctaguu meiio3a. [Ipoueccsi,
MIPOUCXOAAIINE HA CTAAUAX MENO03a.
[ToBenenune XxpoMOCOM B MEMO3€.
Kpoccunrosep. brosiornueckuii CMbICIT
Y 3HAYEHHE Meno3a.

JHemoncmpayuu:

Tabnuysr u cxemwvl: «JleIeHNE KIICTKNY,
«Meio3y.

Obopyoosanue: moaens JJHK;
MarHUuTHAasI MOJENb-anTUTUKAIUS
«JlemeHue KIeTKn»

PackpbiBaTh copiepKaHue TEPMHUHOB

U TIOHSITHUM: MEH03, KOHbIOTallus
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepu3oBaTh MEH03 Kak crocod
KJIETOYHOTIO ICJICHUS; OMHUCHIBATh MEI03
10 CTaJusIM; CPAaBHUBATh CTAIMM Mei03a
1 MHUTO3a.

PaznuyaTh Ha pUCyHKaX CTaJIuM ME03a;
pacKphIBaTh OMOJIOTUYECKOE 3HAUCHUE
Meio3a
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5.4 | Ob6pazoBanue I"ameTorenes — npouecc 00pa3oBaHus PackpbIBaTh conep:kaHuE TEPMUHOB
U pa3BUTHE MOJIOBBIX KJIETOK Y>KMBOTHBIX. U MTOHSITUI: TaMETOTeHE3, CIEPMATOreHE3,
MOJIOBBIX KJIETOK. [TosioBBIE XKene3bl: CEMEHHUKU OOT€HEe3, CIEPMATO30U/l, AKPOCOMA,
OmnooTBOpeHKE u ssmyHuKd. OO0pa3zoBaHuE U pa3BUTHE AULEKIIETKA, [OJIAPHbIE TEIbLA.
MOJIOBBIX KJIETOK — FaMeT (CIIepMaTo30u/l, | XapakTepru30BaTh 0COOCHHOCTH
SUIIEKJIETKA) — CIIEpMaTOreHe3 raMeToreHe3a y )KMBOTHBIX U €ro CTaJIuu;
u oorenes. OCOOEHHOCTH CTPOEHUS MOJIOBBIC KJIETKU KUBOTHBIX U ONUCHIBATH
SMLEKIETOK U CIIEPMAaTO30U0B. IIPOLIECC UX Pa3BUTHSL.
OmnonotBopenue. [lapreHorenes. CpaBHHBATH CIIEPMATOTEHE3 U OOTEHE3.
Jemoncmpayuu: OnuceiBaTh OILIOOTBOPEHHE,
Tabnuywvl u cxemvi: «IIpsmMoen HenpsiMoe | OMOJIOTHYECKOE 3HAYEHUE
pa3BuTHe», «I'amMeTorenes OILJIOIOTBOPEHUS
y MIIEKOTIUTAIOIIUXH YETOBEKaY.
Obopyoosanue: MoJeIb MeTa(azHOU
XPOMOCOMBI, MUKPOCKOII,
MUKponpenapatbl «CriepMaTo30U/Ibl
MJICKOITMTAIOIIETO», «SHUIeKIIeTKa
MJIEKOTMTAIOILIETOY.
Jlabopamopnuie u npakmuueckue
paoomot:
Jlabopartopnas pabota Ne 4. «3yuenue
CTPOEHMS MTOJIOBBIX KIJIETOK HA TOTOBBIX
MUKpOIpenapaTax»
5.5 | UnguBuayainbHOE NunuBuayanbHoe pazBuTue (oHTOreHe3). | PackpeiBath cojepxaHue TEPMHUHOB
pa3BUTHE OMOpHOHAIBHOE Pa3BUTHE U TIOHSTHUI: OHTOTEHE3, IMOPUOTEHE3,
OpraHu3MOB (aMOpHoreHes). DTarbl SMOPHOHAIILHOTO | 3UT0Ta, ApoOIIeHUE, 6I1aCTOMEDSI,

Pa3BUTHA Y ITIO3BOHOYHLIX ) KUBOTHBIX !

MopyJa, 6actyna, 6J1acTOIeb,

45



IpoOJIeHNE, TaCTPYJISIIUS, OPraHOTEHE3.
[TocTamOpuoHanbHOE pa3BuTHE. THUITBI
MOCTAMOPUOHATBHOTO Pa3BUTHS:
npsiMoe, He IPsIMOE (JIMYMHOYHOE).
Bunusinue cpenbl Ha pa3BUTHE
OpraHu3MoB; (DaKTOPHI, CIIOCOOHBIE
BBI3BIBaTh BPOXKJICHHBIE YPOICTBA.

Poct u pa3Burue pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU,
CTauu Pa3BUTHUSL.

Jemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE CTaIUH
OHTOreHe3ay, «IIpssmoe u HenmpsMoe
pa3BuTHE», «/IBOMHOE OIJIOOTBOPEHHE
YLBETKOBBIX PACTCHUIN»

racTpyJjia, HeHpyJa, OpraHoreHes;
3apOJBIIIEBBICIUCTKH: SKTOAEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHUOHAIBHOE PA3BUTHE: MIPSIMOE
U HeTIpsiMoe (JIMUMHOYHOE); MeTaMopho3,
Meracropa, MUKpPOCIIOpa, MbUIbIIEBOE
3€pHO, CIIEPMHUM, 3aPOABIIIEBBIN MEIIOK,
JIBOMHOE OTII0JIOTBOPEHUE.
OrnpenensTh 3Tanbl SMOPUOHATILHOTO
Pa3BUTHUS XOPJIOBBIX HA CXEMaX

U penaparax v OMUChIBATH MPOLECCHI,
MPOUCXOIAIINE HA KAXIOM dTare.
CpaBHUBATH NIEPUOBI OHTOTEHERA;
MpsIMOE U HETIPAMOE (JINUMHOYHOE)
NOCTAIMOpPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YETIOBEKa U APYTUX
XOPOBBIX.

OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
pa3BUTHS C METaMOP(}HO30M;
OTPHULIATEIHLHOE BIUSHHUE aTKOTOJIs,
HUKOTHHA U APYTUX TEPATOTEHHBIX
(bakTOpoB Ha pa3BUTHUE 3aPO/IbIIIIA
YeJI0BEKa.

OnuceIBaTh MPOLECC IBOMHOTO
OIIOJJOTBOPEHUS Y LIBETKOBBIX
pacTeHuit

Hroro yacos mo teme
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Tema 6. HacieacTBEHHOCTh M U3MEHYUBOCTh OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [Ipeamer 1 3a1a4u T€HETHUKHU. PackpriBaTh copepkaHue TEPMUHOB
0 HaCJIEACTBEHHOCTH Ponw muronoruu u sMOproI0oTHN U TIOHSATUM: T€H, TEHOM, T€HOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUU FeHETUKHU. BKiiaj (heHOTHUII, XPOMOCOMBI, AJJICJIbHBIC T€HbI
POCCHICKUX 1 3apyOEKHBIX YUCHBIX (aytenu), TOMO3UTOTa, FETEPO3UTOTA,
B Pa3BUTHE F€HETUKU. MEeTO/Ibl TCHETUKU | TOMUHAHTHBIN NpU3HaK (TEH),
(TMOPUIOIOTUYECKHUIA, PEIECCUBHBIN MpU3HAK (TeH), YucTas
UTOT€HETUYECKHI, MOJIEKYISIPHO- JTUHUS, THOPUIL.
TCeHETUYECKUH). [lepeuuncnsaTe U XxapakTepu30BaTh
OCHOBHbBIEC T€HETUUECKHE TTOHSATHS. METO/Ibl TCHETUKH: TUOPHUIOTOTUUECKUM,
I'eneTnueckast CHMBOJIHKA, UTOT€HETUYECKU, MOJIEKYJISIPHO-
UCIIOJIb3yeMasi B CXeMax CKpEIIUBaHUM. F€HETUYECKUI; IOMUHAHTHBIE
Jlemoncmpayuu: Y PELIECCUBHBIE MPU3HAKU PACTECHUI
Ilopmpemuwi: I'. Mennens, T. Mopras, U )KUBOTHBIX.
H. 1. Basunos, C. C. YUeTBepHuKOB, ITonp30BaThCSA reHETUYECKOMN
H. B. Tumodeer-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOM
Obopyoosanue. MOJEb- ANITUTUKAIUS JUISL 3aMUCU TEHOTUITUYECKUX CXEM
«MoHOTHOPUTHOE CKpEITUBAHUEY, CKpelIUBaHUs
repbapuii «['opox moceBHOW»

6.2 | 3aKOHOMEpPHOCTHU 1 3aKOHOMEPHOCTH HACIIEIOBAHUS PackpsiBaTh coziep:kaHuE TEPMUHOB
HacCJEI0BaHUS IIPU3HAKOB, YCTAHOBJICHHbIE U TIOHSTHI: MOHOTUOPHIHOE
MIPU3HAKOB. I'. Mennenem. MoHOruopuaHoe CKpellMBaHue, (eHOTUIINYECKUe
Monorubpuanoe CKpeluBaHue. 3aKOHeTMHO00pasus IPYIIbl, THOPUIOTOTUYECKUN METO/I,
CKpELIMBaHUE rUOpPUIOB MEPBOTO MOKoJeHus. [IpaBuiio | YUCThIC TMHUH, JOMUHUPOBAHNE TCHOB

AOMUHHUPOBAHUA. 3akoH pacCICIICHUSA
IIPU3HAKOB. ['nmoTte3a 4YucTOThI FaMeT.
[ToaHoen HemoaHOE JOMHUHHUPOBAHHC.

(mOJHOE, HEMOJIHOE), paCUIEIUICHHE
B ITIOTOMCTBE.
OmnuceiBaTh METOJIMKY IPOBEICHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauyvt u cxemvl: «MoOHOTHUOPUTHOE
CKPELIMBAHUE U €70 IUTOT€HETUYECKas
OCHOBa», «3aKOH PACILEIUICHUS U €TO
HUTOr€HETUYECKAsE OCHOBAY», «3aKOH
YUCTOTHI TAMET.

Obopyodosanue:

MOJIeN-anTuinKanuu « MoHOTuOpuIHOEe
CKpenuBanue», «Henomnoe
JTOMUHUPOBaHHEY, TepOapuii «['opox
IIOCEBHOIN

I'. MeH1e1eMOnBITOB 10 U3YYEHUIO
HaCJIeI0BaHUsI OJTHOM Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpriBaTh copiepikaHue 3aKOHOB
eauHO000pa3us THOPUJIOB IEPBOTO
MOKOJICHHUS U 3aKOHA PACIICTICHHUS.
OOBSACHSITH TUIIOTE3Y YUCTOTHI TAMET.
3anuchIiBaTh CXeMbl MOHOTUOPUAHOTO
CKpENIMBaHusI, OOBICHITH €TO
IIUTOJIOTMYECKHE OCHOBBI U PEIIaTh
TeHETUYECKUE 3a/1auu

HAa MOHOTHMOpPUIHOE CKpPEIIMBaHUE

6.3

JurubpuHoe
CKpeIIUBaHue.
3aKOH HE3aBHCHMOT'O
HACJeI0BaHU
IIPU3HAKOB

JlurubpunHoe ckpemuBanue. 3aKoH
HE3aBUCUMOTO HACJICIOBAHUS
npu3HaKkoB. [[UToreHeTHIeCKrEe OCHOBBI
JUTHOPHUIHOTO CKpPEITUBAHUSI.
AHaIM3UPYIOLIEE CKPEIVBAHUE.
Hcnonp3oBaHre aHATTM3UPYIOMIETO
CKpENIUBAHUS JIsl OTIPECIICHUS
Te€HOTHUIIa OCOOU.

Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauyvt u cxemwl: «JIurudpuaHoe
ckpenuBanuey, «l{luronornaeckue
OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.
Obopydosanue: MOJIEIb- ANTUIUKALIH
«JIuruOpuHOE CKpEIIMBaHUEY

PackpeiBaTh coaepkaHue TEPMUHOB

1 TIOHSATHIA: TUTHOPHIHOE CKPEIIUBaHUE,
aHAJIU3UPYIOIIEE CKPEIIMBAHUE.
OmnmceiBaTh OonbITH I'. MeHaems

10 U3YUYEHHIO HACIIEIOBAHUS JIBYX NIap
MIPU3HAKOB Y TOPOXa IMTOCEBHOTO.
PackpbiBaTh coJiepKaHUE 3aKOHA
HE3aBUCUMOTOHACJIEAOBAHUS TPU3HAKOB.
[IpumMeHATP MATEMATUYECKUN PACUET

C TIOMOIIBIO METOJIa MEPEMHOKECHUS
BEPOSITHOCTEW W 3aIUCh C MOMOIIBIO
(hEeHOTUITMYECKUX PAJTUKATIOB
pacuICIUICHUs PU3HAKOB Y TOTOMKOB
10 ()CHOTHUITY U TEHOTHITY.

3anuchIiBaTh CXEMbI JTUTHOPUTHOTO
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CKpEILUBaHUs, OOBSICHATH €T0
UTOJIOTUYECKHE OCHOBBI U peIIaTh
Ir€HETUYECKHE 3a1a4M Ha TUTHOPUTHOE
CKpEIIMBaHUE

6.4

CueruieHHOE
HacJIeJOBaHUE
MIPU3HAKOB

CuenyieHHO€E HacIeJOBaHUE IPU3HAKOB.
Pabota T. MopraHna no cuerjieHHOMY
HacJeq0BaHUIO TeHoB. Hapyiienue
CUEIUJIEHUS] TEHOB B pe3yJIbTaTe
KPOCCHHTOBEpA. XPOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnyeckue kapThl.
Jemoncmpayuu:

llopmpemuwi: T. Mopran.

Tabnuywl u cxemvt: «Mero3y,
«I'eHeTnueckue KapThl pAaCTEHHM,
KUBOTHBIX U YEIIOBEKAY,
«BzanmoieiicTBHE aIIeIbHBIX TEHOBY.
Obopydosanue.: MUKponpenapar
«JIpozoduna» (HopMa, myTaruu Gopmbl
KPBUIbEB M OKPACKH TeJla), MUKPOCKOIL,
Mozenb-antukanus «llepekpect
XPOMOCOM.

Jlabopamophuie u npakmuueckue
pabomot:

Jlabopartopnas padbota Ne 5. «M3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO

U TUTUOPUTHOTO CKPEIIMBAHMUS

PackpbiBaTh copepkaHUe TEPMUHOB

U MIOHATHUN: CLIEIUICHHOE HAcJIEI0BaHUE
MIPU3HAKOB, PEKOMOUHAIMS T€HOB,
F€HETUYECKHUE KAPThl XPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIC MOJI0KEHHUS
XPOMOCOMHOU TEOPUHU
HacneacTBeHHocTH T. Moprana;
pacKpbIBaTh COJIEPKaHNE PaOOTHI

T. Moprana 1o cuerjaeHHOMY
HACJICIOBAaHUIO T€HOB U MPUYHUHBI
HapYyILICHUS CLUETUICHUS MEXK1y TeHaMHU.
3anuchIBaTh CXEMbI CKPEIIIMBAHUS

P CLEIJIEHHOM HACJIEIOBAHUH,
OOBSCHATH MPUUUHBI PEKOMOUHAITUH
TE€HOB, OIPEIENIATh YUCIIO TPYIIII
CUEIUICHUS T€HOB; PEIIaTh TCHETUYECKUE
3aJ1auy Ha CIEIJICHHOE HACJIe0OBaHUE
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y Ip030(UiIbl Ha TOTOBBIX

MUKPOITpENapaTax»»

6.5 | ['eneruka nona. ['eneTuka nosa. XpoMOCOMHOE PackpriBaTh conep:kaHue TEPMUHOB
HacnenoBanue OIIpeEJICHHE T0J1a. AYyTOCOMBI U TIOHATUIN: XpPOMOCOMHBII Ha0Op,
IIPU3HAKOB, Y TIOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHbIe | ayTOCOMBI, II0JIOBLIE XPOMOCOMEI,
CUEIJICHHBIX C I10JIOM Y T€TEPOTraMeTHBIE OPraHU3MBI. rOMOTaMETHBIN MOJI, TETEPOTaMETHBIN

Hacnenosanue npu3HaKkoB, CUEIUICHHBIX | I10JI, CLEIUIEHHOE € II0JIOM HACJIEI0BaHUE
C IIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBSICHATH IUTOJOTUYECKHE OCHOBBI
Ilopmpemuwr: I'. Mengens, T. Mopran, XPOMOCOMHOI'0 MEXAHU3Ma OIPeIEIICHUS
H.N. BaBuios. [10J1a y pa3jIMYHbIX OPraHU3MOB.
Tabnuywvl u cxemvi: «I'eHETHKA TTONIAY, CpaBHUBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIEJOBaHUS, HACJICIOBAHUs IPU3HAKOB, CLICIUIEHHBIX
CLICIJIEHHOTI'O C ITOJI0MY, «KapnoTurisl Y HE CLEIUICHHBIX CIIoJIoM. PemaTh
YEJIOBEKA U KUBOTHBIX)» IeHETUYECKHUE 3a/1a4l Ha HACJICOBAHNE
CLEIJICHHBIX C I10JIOM IPU3HAKOB

6.6 | I3MeHYHUBOCTS. HN3menunBoCcTh. BUibl N3MEHUUBOCTH: PackpreiBath conep:kaHne TEPMUHOB
Henacnencreennas HEHACJICICTBEHHAS U HACIICCTBEHHAS. Y IIOHSATHUN: U3MEHYUBOCTb,
U3MEHUYUBOCTb Ponb cpenpl B HEHACIECTBEHHOM HACJICICTBEHHAs! NU3MEHYUBOCTb,

M3MEHUYMBOCTU. XapaKTEPUCTHUKA
MOAU(PUKAITMOHHON U3MEHYUBOCTH.
BapuanuoHHbii psii 1 BapuamoHHas
KpuBas. Hopma peakuuu npusHaka.
KonunyecTBeHHbBIE M KAUECTBEHHBIE
MIPU3HAKU U UX HOPMA PEAKIIHH.
CaoticTBaMO U (PUKAITUOHHON
V3MEHYUBOCTH.

HEHACJIEICTBEHHAs! N3MEHYHUBOCTD,
MOIU(DHKAIIMOHHAS U3MEHINBOCTb,
BapUaIlMOHHBINA PsJl, BADUAHTA,
BapHUaIlMOHHAs KpHBas, IMPU3HAK,
HOpPMa pEeaKIMH, KOJUICCTBEHHBIC
1 Ka4yeCTBECHHBIC TIPU3HAKH.
KnaccudummpoBats BB
W3MEHYHUBOCTH U BBISBIATH UX
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JHemoncmpayuu:

Tabnuyvl u cxemol: «Busl
U3MEHYUBOCTIY, «MoaudukanuoHHas
U3MEHYUBOCTD.

Jlabopamopnuvle u npakmuuecxkue
paoomoi:

JlabopatopHast pabota Ne 6. «3ydeHue
MOJIU(PUKAIIMOHHON N3MEHUYNBOCTH,
NOCTPOEHUE BapUALMOHHOTO psAJia

Y BapUALlMOHHOM KPUBOIN»

OMOJIOTHYECKHE OCOOCHHOCTH.
ITepeuncisaTe cBOMCTBA
MOAUGUKAITMOHHON U3MEHUUBOCTH

1 OOBSACHITH €€ 3HAUCHUE

JIJIS1 OPTAHH3MOB.

PaznmuaTe KoJIMUeCcTBEHHBIE

Y KQYeCTBEHHbIC MPU3HAKU; CTPOUTH
BapUALIMOHHBIN PsJl, BAPUAIIMOHHYIO
KPUBYIO, BBIUUCIIATH CPEJIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJIGILCTBeHHaH
HU3MCHYHNBOCTD

Hacnencreennas, Wi reHOTUITMYECKAst
n3MeHUYnBOCTh. KoMOnHaTHBHAS
U3MEHYMBOCTh. Meno3 U oJ10BOM
MPOIIECC — OCHOBA KOMOMHATUBHOMN
W3MEHUYMBOCTH. MyTannoHHas
U3MEHYHUBOCTb.

Knaccudukanus myTaiuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa ¥ NpUYUHBI My TallAM.
MyTareHnsble (GaKkTOpBbI.

3aKOH rOMOJIOTHYECKUX PSAJIOB

B HACJIE€JICTBEHHOU N3MEHUYUBOCTHU

H. W. Basunosa. BHesaepHas
HACJIEICTBEHHOCTh U U3MEHYUBOCTb.
Hemoncmpayuu:

Hopmpemuwi: I'. ne @pus, H. 1. BaBuios.
Tabnuywvl u cxemol: «MyTallMOHHAS

PackpbiBaTh copiepaHre TEPMUHOB
¥ TIOHSITUM: HACJICICTBCHHASI
M3MEHYMBOCTH, KOMOMHATHBHAS
W3MEHYUBOCTh, MyTallHOHHASA
W3MEHYUBOCTb, MyTaHT, MyTalllH:
TE€HHbIC, XPOMOCOMHBIEC, TEHOMHBIE;

MMOJUINION AU, aHCYIIIION AU, MyTarCHbI.

XapakTepu3oBaTh HACJIECACTBEHHYIO
M3MEHYUBOCTD; ()OPMYJIMPOBATH 3aKOH
TOMOJIOTHYECKHX PSJI0B

B HACJICJICTBEHHON U3MEHUYMBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €T0
3HAYCHHE IS OMOJIOTMU U CEJICKIIUH.
KiaccuunmpoBats MyTaliuu: reHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOUTH
IIPUMEPBI My TALIUM.

OOBSACHITh MPUYMHBI BO3SHUKHOBEHHS
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U3MEHYHBOCTDY.
Obopyodosanue: MAKPOCKOTI,
MuKponpenapar «/[pozoduia» (Hopma,
MyTaIuu GOpMbI KPBUTLEB U OKpacKa
TeJa); KOMHATHBIE PACTCHHS C TIECTPOM
OKpAaCKOM JINCTHEB.

Jlabopamopnvie u npakmuueckue
pabomui:

Jlabopartopnas padota Ne 7. « AHanu3
MYTalui y 1po30(UIbl Ha TOTOBBIX
MUKpOIpenaparax»

MyTalui, poJib (PAKTOPOB-MyTareHoOB.
CpaBHUBaTh BUABl MyTalluii; BBISBIISTH
MPUYHUHBI HACJIEICTBEHHON
M3MEHYHUBOCTH, UICTOYHUKHU MYTAareHOB
B OKpY>Karolieu cpejie (KOCBEHHO).
XapakTepu30BaTh BHESIEPHYIO
HACJIEICTBEHHOCTh U U3MEHUNBOCTh

6.8

['eneTuka 4yeaoBeka

I'eneruka yenoeka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOIbI TCHETUKH YSJIOBEKA:
reHeaJIOTHYeCKUM, OJIM3HEIIOBBIH,
[IUTOTCHETHYCCKHUI, OMOXUMUUECKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE FTeHOTUMA!
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTUIIMPOBAHUE, B TOM YKCIIC

¢ nomouipto [1I[P-ananu3za.
HacnencrBenHnie 3a00JIeBaHAS
YyeJIOBeKa: reHHbIe 00JIe3HH, 00JI€3HN

C HaclIeICTBCHHON
MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. CoMaTHYECKHUE

Y T€HEPATUBHBIC MYTaIIUH.

PackpriBath cofiepxaHie TEpPMUHOB

Y MIOHATUN: KAPUOTUI YEIOBEKa,
LIUTOT€HETUYECKUI METOJ,
reHeaJOTHYECKUI METO], POIOCIIOBHBIE,
OJIM3HELOBBIA METO/1, HACIIEACTBEHHBIE
0oJie3Hu: (MOHOTCHHBIE,

C HacJICACTBEHHOH
MPEIPacIONOKEHHOCTBIO,
XPOMOCOMHBIE), MEJUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuucnaTb 0COOEHHOCTH U3YUECHUS
TeHETHKHU YeJIOBEKa; IPUBOIUTh
PUMEPHI HACJIEICTBEHHBIX O0Je3HEN
YeJI0BEeKa, XapaKTepu30BaTh METOAbI UX
npo(HIIaKTUKN; 00OCHOBBIBATH 3HAYEHUE
MEIUKO-TEHETHYECKOT O
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CrtBosioBbie KiIeTKU. [IpuHIMIIBI
3JI0POBOTO 00pa3a KU3HH, TUATHOCTHKH,
npOPUIAKTUKY U JICYEHUS TEHETUYECKUX
Oomne3Hel. MeauKko-reHeTHYeCKoe
KOHCYJIbTUPOBaHHUE. 3HAUYCHHUE
MEIUITUHCKON TeHETHUKH

B IIPEJIOTBPAILICHUN U JICUEHUU
reHEeTUYECKUX 3a00JIeBaHM YeIoBeKa.
Hemoncmpayuu:

Tabnuywvl u cxemwi: «HacnemoBanue
pesyc-akropay, «['eHeTuka rpymnmn
KPOBW.

Jlabopamopnuie u npakmuueckue
paoomowi:

[IpakTuueckas padora Ne 2.
«CocTraBjieHHE ¥ aHAJIU3 POJIOCIOBHBIX
YeJI0BEKay

KOHCYJIbTUPOBAHUSI.
BrISIBISTE U CpaBHUBATh MEXTY COOOM
JIOMHUHAHTHBIE U PELIECCUBHBIE PU3HAKH
YyeJIOBEKa.

CocTaBiAaTh U aHATIU3UPOBATH
POAOCIIOBHBIE YETIOBEKA

Htoro yacoB no teme 8
Tema 7. Ceiekuiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH
7.1 | Ceneknus KaK HayKa 1 Cenekuus Kak HayKa U MpoIiiecc. PackpriBaTh copepxaHue TEpMUHOB
U Tpolecc 3apOXKIEHUE CENIEKIUU U IOMECTUKALMA. | M MOHSATHI: CEIEKIINs, COPT, IOPO/a,

VYuenue H. . BaBunosa o nenTpax
MHOT000pa3usi U MPOUCXOKACHUS
KYJBTYPHBIX PACTCHHM.

ITeHTpBI IPOUCXOXKICHUS JOMAITHUX
YKABOTHBIX.

Copr, nopoaa, mramMmm.

HITaMM, JOMECTHKAIHS,
WA OJIOMAIIHUBAHKE, [ICHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KyJbTYPHBIX PACTCHUI

U JKUBOTHBIX, TUOpHIN3AIINS,
UCKYCCTBEHHBINA OTOOP.




JHemoncmpayuu:

Ilopmpemuwi: H. . BaBunos.
Tabnuywvl u cxemwl: xapta «LleHTpbI
MHOT000pa3Hsi U MPOUCXOKICHHUS
KyJbTYpHBIXpacTeHUI», «I1lopoib
JIOMAITHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUID.
Obopyoosanue: MYJISIKU TII0JI0B

¥ KOPHETIOA0B IUKUX (opM u
KYJBTYPHBIX COPTOB PACTEHUM;
repoapuii «CeabCKOX035HCTBECHHBIC
pacTeHus»

Ha3biBaTh U cCpaBHUBATh OCHOBHBIE
ATaIlbl PA3BUTHUS CEJICKIIUH.

N3narare yuenue H. 1. BaBunosa

O LIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHU; pa3audaTh IEHTPhI Ha KapTe
MHUpA, CBSI3bIBATH UX MECTOIOJIOKECHHE
C 0YaramMu BO3HUKHOBEHUS IPEBHEHIITUX
[ABWJIN3AIIHN.

CpaBHHBaTh coOpTa KyJIbTYPHBIX
pacTeHU, MOPOIbl JOMAITHUX
KUBOTHBIX U UX JUKHUX ITPEKOB.
O1eHrBaTh POJIb CEIICKITUU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€e30ITaCHOCTH YeJIOBEUECTBA

7.2

Metoasl
JTOCTUKEHUSA
CEJIEKLIUH PACTEHUIN
U JKMBOTHBIX

CoBpeMeHHBIE METO/Ibl CEJICKIINH.
MaccoBblit 1 UHIUBUTy THHBIA OTOOPHI
B CEJICKI[UU PACTEHUN U JKUBOTHBIX.
Ouenka 3KcTephepa.
BJIM3K0pOICTBEHHOE CKPEIIMBAHUE —
uHOpuauHT. Yucras TuHus.
CxpelrBaHUE YUCTHIX JTMHUM.
I'eTeposuc, unu rubpuHas cuia.
HepoictBeHHOE CKpelIMBaHUE —
ayTopunuar. OtaaaeHHas
rUOpUIU3ALNS U €CYCIIEXU.
HckyccTBEHHBIN MyTareHe3 v MoJIyuYeHue
MIOJIMIJION0B. JIOCTHIXKEHUS CEJICKIIUU

PackpbIBatTh coepxaHue TEPMUHOB

Y TIOHSATHUM: HICKYCCTBEHHBIN 0TOOD,
MacCOBBII 0TOODP, MHAUBUAY AJIbHBII
0oT0Op, KCTEPBhEP, OIUZKOPOJACTBEHHOE
CKpEILMBaHUE, YUCTas JTUHUA, TETEPO3HUC,
HEPOJICTBEHHOE CKPELIMBaHUE,
HCKYCCTBEHHBI MyTareHes,
nosiurionibl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOIo

Y MHJMBUAYAJIBHOTO), BUABI
rubpuan3anuu (0JIM3KOPOACTBEHHOM

U OTJIAJICHHOM ), CIOCOOBI MOTYYCHHUSI
MOJIUIIIIOU/IOB.
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pacTeHUH, ) KUBOTHBIX
UMUKPOOPTraHU3MOB.
Hemoncmpayuu:

Ilopmpemuwi: . B. MuuypuHs,

I'. 1. Kapneuenko, M. ®@. 11BaHOB.
Tabauywl u cxemol: «OTHANCHHAS
rudbpuauzanus», «PaboTel akageMuka
M. ®. BaHoBay, «llomunaonausy.
Obopydosanue. MyJISKU TUIOA0B U
KOPHEIUIOA0B TUKUX (opM u
KYJbTYPHBIX COPTOB PAaCTECHUH.
Jlabopamopnwie u npakmuueckue
paoomot:

Okckypeust «OCHOBHBIE METO/IBI U
JNOCTUKEHUS CEJIEKIINHA PACTCHUMN U
KUBOTHBIX (Ha CEJIEKUNOHHYIO CTAHIIMIO,
IUIEMEHHYIO0 depMmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

VI TETUIMYHOE XO31CTBO)

[IpuBOINUTH IPUMEPHI JOCTHKEHUN
CEJICKILIMY PACTEHUM U )KUBOTHBIX

7.3

buorexnomorus
KakK OTpacib
MPOU3BOJICTBA

buorexnonorus KakK OTpacib
IIPOU3BOJCTBA. | €eHHasA MHKEHEpHs.
Oranbl co3nanus pekoMOuHanTHOM JTHK
Y TPAHCTE€HHBIX OopraHu3MoB. KneTouHnas
uHxeHepus. KineTouHble KyJIbTyphl.
MUKpPOKIIOHAIBHOE Pa3MHOKEHUE
pactenui. KnonnpoBanue
BBICOKOTIIPOIYKTUBHBIX

PackpbiBaTh cojiepkaHre TEPMUHOB

Y TIOHATHI: OMOTEXHOJIOTHsI, KJIETOYHAs
WHKEHEPUs], TEHHAUHKEHEPUS,
KJIOHUPOBAHHE, TPAHCTEHHbIE
opranuzmbl, 'MO (renetuuecku
MOJAM(PUIMPOBAHHBIE OPTaHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacib MPOU3BOJICTBA, OCHOBHBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTHYECKHE U STUUECKUE TIPOOIEMBI.

I'MO — reneTudecku
MOAU(UIIMPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Tabnuyol u cxemvr.: «OOBEKTHI
ouoTexHonorumn», «KierouHsre
KYJBTYPbl U KIOHUPOBAHUEY,
«KOHCTpYyUpOBaHHUEHN MEPEHOC TEHOB,
XPOMOCOM

JOCTH)KEHHSI OMOTEXHOJIOTUU B 00J1aCcTH
IPOMBIIIIIEHHOCTH, CEJILCKOT0 X03siCTBa
U MEJUIUHBI.

[lepeuncnarh U XapakTepHu3oBaTh
OCHOBHBIEMETO/bl U JTOCTHKEHHUSI
OMOMHKEHEPUH.

OO6cCyX/1aTh SKOJOTHYECKUE
U 3THYECKUE aCMEeKThl HEKOTOPBIX

HCCIICIOBAHUHN B 001aCTH
OnoTrexHOJOTHH (KIIOHUPOBAHMS,
HCKYCCTBEHHOT'O OILIOJIOTBOPCHUS,
HaIpaBJICHHOTO H3MEHEHHUS TeHOMA

1 CO3/IaHUS TPAHCTEHHBIX OPTaHU3MOB)

Nroro yacoB no teme 3
PezepBHoe Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue
pas3jeiioB U TeM
y4eOHOTO MpeaMeTa

No
n/m

KonnuectBo
JacoB

IIporpammHoOe cosiepxanue

OcCHOBHBIE BUIBI I€ITETHOCTH
oOyyJarouuxcs

Tema 1. DBoJIIOIIMOHHAA OMOJIOTMA

1.1 | OBoaronyst U METOIBI

€€ U3y4YCHUs

1

[Ipeanocbulku BOZHUKHOBEHUS
HBOJIIOLIMOHHON TEOPUH. DBOJIIOIMOHHAS
TEOpHUsI ¥ €€ MECTO B OMOJIOTHH.
Bimstnue 3BOJIFOLIMOHHON TEOPUN

Ha pa3BUTHE OMOJIOTUH U JPYTUXHAYK.
CBuzeTENBCTBA SBOITIOLUN.
[TaneonTonornyeckue:
IIOCJIEIOBATEIBHOCTD MOSBJICHHS] BUOB
B MAJICOHTOJIOTUYECKOM JIETOMHCH,
nepexoaHbie (HOPMBI.
buoreorpaduueckue: cxoacTBo

u paznuune ¢ayH udaop MaTepUKOB
U OCTPOBOB. DMOPHOJIOTNYECKUE:
CXO/ICTBAU Pa3INYUs SMOPHOHOB Pa3HbIX
BHJIOB [O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKUE:
rOMOJIOTUYHbIE, aHATOTUYHbIE,
pPYAMMEHTAPHBIE OPTaHbl, ATABU3MBI.
MonexynspHO-OMOXUMHUYECKHE:
CXOJCTBO MEXaHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX

PackpsiBaTh coepkaHne TEPMUHOB
Y IIOHSTHI: SBOJIIOIHS, IEPEXOTHBIC
dbopmbl, GUITOTEHETUICCKUE PSIIBI,
BU/JIBI-OHJIEMUKH, BUABI-PEITUKTHI,
3aKOH 3apOJIBIIIEBOTO CXO/ICTBA,
OMOreHETUUCCKHUI 3aKOH,
TOMOJIOTUYHBIC M aHAJIOTUYHBIS
OpraHbl, pyJIUMEHTapHbIC OPTaHbI,
aTaBU3MBEL.

[lepeunciasaTh OCHOBHBIE 3TAIbI PA3BUTHUS
ABOJIFOLIMOHHOW TEOPUH.
XapaKkTepu30BaTh CBUJICTEILCTBA
ABOJIIOIUN: TIaJICOHTOJOTHYECKHE,
ouoreorpadudeckue,
AMOPHUOJIOTHYECKHE, CPABHUTEIIHHO-
aHATOMUYECKHE, MOJICKYJISIPHO-
OMOXMMHYCCKHE.

[IpuBOIUTH TIPUMEPHI MEPEXOTHBIX
dbopM opraHu3MoB, (PUIOTEHETHUYECCKUX
PSIOB.

[TpuBOoAMTH (HOPMYTUPOBKH 3aKOHOB
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MeTa00IMYECKUX MYTEeH y BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

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

K. M. bap, 3. I'ekkenb, . Mromep.
Tabnuysl u cxemol: «PazBurue
OpraHUYECKOT0o MUpa Ha 3eMJiey,
penbedHbie TAOTUIIBI «3apOIBIIIH
MMO3BOHOYHBIX JKUBOTHBIX,
«ApXEONTEPUKCH.

Obopyodosanue: dbuoreorpaduyeckas
KapTa MUPA; KOJUIEKIUs «DPopMbl
COXPAHHOCTHU MCKONAEMBbIX KUBOTHBIX
Y PaCTEHUI»; BIIayKHbIE MTPENapaThbl
«Pa3Butue Hacekomoro», «Pazsurue
JISITY LKD)

OMOr€HETUYECKOT0 U 3apO/IbIILIEBOIO
CXOJICTBA

1.2

Hcrtopus passutus
MPEJCTABICHUI
00 DBOJIIOLIUHA

OpomtounoHHas teopus Y. lapBuna.
[TpennochuIKu BOSHUKHOBEHUS
JapBUHU3MA. [I[BUKYIINE CUITBI
ABOJIIOLIMU BUJOB 110 /[apBuHY
(M30BITOYHOE PA3MHOKECHUE

IPU OTPAHUYEHHOCTU PECYPCOB,
HeomnpeieJIeHHAs! U3MEHYUBOCTD,
O0opb0a 3a cylecTBOBaHHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHYeCcKast TEOpHs 3BOJIOLUU

PackpsiBaTh conep:kaHre TEPMUHOB

Y OHSATHUI: CUCTEMAaTHKA, €CTCCTBCHHBIM
U UCKYCCTBEHHBINA OTOOP.
XapakTepu3oBaTb OCHOBHBIC
SBOJIIOIIMOHHBIC UJICH, KOHLICIIIIUHN

Y TEOPUU; CPABHUBATH B3TJISIIbIHA BU/T
u 3Bomonuio K. JIunues, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaja JIuHHes B pa3BUTHE
CHUCTEMATHKU U OOBSICHATH IIPUHITUTIBI
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(CTD) u ee OCHOBHBICTIOIOKECHHUS.

Hemoncmpayuu:

Topmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. JapBuH.

Tabauyvt u cxemor: «llomynsumy,
«Kapra-cxema MapuipyTa myTemecTBUs
Y. NapBunay, «®opmbl 60pbObI

3a CyIIECTBOBAHUEY, « ECTECTBEHHBIN
ot6op», «MHorooOpa3ue copToB
pacteHui», «MHorooOpasue nopoj
YKUBOTHBIX)»

OMHApHON HOMEHKJIATYPBI.
XapaKkTepu30BaTh COACPKAHNE

Y 3HAYEHHUE YBOJIOLIMOHHOW KOHIIETIUU
K. b. Jlamapka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE

U COLIMATIbHO-2KOHOMUYECKHE
MPEANOCHUIKM BOBHUKHOBEHUS
ABOIIOIMOHHON Teopun Y. J[apBuHa.
PackpsiBaTh copepkaHre 3BOTOIUOHHON
teopun. /lapBruHa; cpaBHUBaTh
HEOIPEAEIECHHYIO U ONIPEACICHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBINU 0TOOP, (HOPMBI OOPHOBI
3a CyILIECTBOBaHHE.

OnuchIBaTh MOJOKEHUS] CHHTETUHYECKON
teopuu 3Bomtonnn (CTI) u 0OBIACHATH
€€ 3HAa4YCHHUE IIONOJIOTUHU

13

Bun: kpurepun u
CTPYKTYpa.
[TomysAnus Kak Kaxk
JJIEMEHTapHast
€UHULIA BUIA

MuxposBomonus. [lomynsamnus kak
SIMHUIIABUIA U DBOJIFOIUM.
Hemoncmpayuu:

Tabauyvt u cxemol: «llomymsumy,
«MyTanunoHHass U3MEHYUBOCTHY.
Obopyodosanue: MUKPOCKOTI,
MUKpornpemnapar «Jlpozodunay (Hopma,
MyTalu# GOPMBIKPBIIILEB U OKPACKH
Telna), Moaeb-anmnkanusa «Ilepekpect

XPOMOCOMY.

PackpbiBath copep:kaHue TEpPMUHOB

Y TIOHSITHI :MUKPOABOJTIOITHS, BUI,
KpUTEPUU BUA, apeall, TOMYJISIIHS,
reHo(OoH/I, MyTaIlMu, KOMOUHAIINT
I'CHOB.

XapakTepu30oBaTh BUJ KAK OCHOBHYIO
CHUCTEMAaTHYECKYIO CIUHHITY

U 1IeJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Breinensts kxputepun Buma
(Mmopdonoruyeckuii, GU3NOIOTUUECKUH,
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Jlabopamopnvie u npakmuueckue
paoomot:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB TI0 MOP(OJIOTUIECKOMY
KPUTEPUIO»

OMOXUMUYCCKHUI, TCHETUUCCKUI,
HKOJIOTUYECKUH, TeorpapuuecKuil)

U IPUMEHATHh KPUTEPUU ISl OTIMCAHUS
KOHKPETHBIX BUIOB.
XapakTepu3oBaTh MOMYJIALUI0 KaK
CTPYKTYPHYIOEIUHHUILY BUJIA U
ABOJIFOLIHH.

OnuceIBaTh MOMYJISIIIAIO IO OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa

1.4 | JIBmxyiiue cuibl JIBrxymue cuibl (hakTophl)3Bosonuu | PackpsiBaTh coaep:kanne TEPMUHOB
(a71eMeHTapHbIC BHUJIOB B IpUpoJie. MyTallMOHHBIN Y TIOHSITHI: KOMOMHATHUBHAS
(bakTOpBbI) FIBOITIOLUU npoliiecc U KOMOWHATUBHAS U3MEHYUBOCTb, MyTallUU, MyTallHOHHBII
U3MEHYUBOCTD. [loNMyIsaiMOHHBIE BOJIHBI | IPOLIECC, MOIYJIALMOHHbBIE BOJIHBI,
u aperid renos. M3omsmus u murpanus. | Apeid reHoB, W30JSAIUS, MUTPALIIH.
Hemoncmpayuu: XapaKkTepu30BaTh JIEMEHTAPHBIE
Tabauysl u cxemol: «JIBUKYILIAE CUIBI (baKkTOPBI SBOTIONNN: MyTAIlMOHHBIN
DBOJIFOLIAN» npoliecc, KOMOMHATHBHAS
W3MEHYUBOCTb, NOMYJISIIMOHHBIE BOJIHBI,
nperi TeHOB, N3OSN, MUTPAIHUSI.
YcranaBauBaTh NPUYMHHO-
CJIEACTBEHHBIE CBSI3H MEKY
MEXaHU3MOM U PE3YIBTATOM JIEUCTBUSA
JBIKYIIUX CU (3JI€MEHTapHBIX
(haKTOpPOB) IBOJIIOITUHN
1.5 | EcrecTBeHHbIl 0TOOD EcrectBennbIit 0TOOp — HampaBisitonuil | PackpbeiBath copepikaHue TEPMUHOB

u ero hopMbl

(bakTop BOJIOIIHH.
@dopMBI €CTECTBEHHOT00TOOPA.

Y TIOHSITUI: €CTECTBEHHBIN 0TOOD,
O6opb0a 3a CyIIecTBOBAaHUE.
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Hemoncmpayuu:
Tabnuywvl u cxemol.: «ECTeCTBEHHBIN
otbop», «boprba 3a CyIIeCTBOBAHUE)

OnuceiBaTh MEXaHU3M JAEHUCTBUSA
€CTECTBEHHOTO 0TOOpA.
XapakTepru3oBaTh (OPMBI €CTECTBEHHOTO
oTOOpa (IBMXYIIUM, CTAOMITM3UPYIOIINM,
JTU3PYIITUBHBIN)  CPABHUBATH UX MEKIY
co0oil.

XapaktepuzoBatb 00psOy

3a CYIIECTBOBAaHUE U CPABHUBATH €€
BU/JIBI (MEXKBUJIOBAs, BHYTPUBHUI0BAS,
60prOa ¢ HeOIArONPUATHBIMHU
dakTopamMu BHEITHEHN CpeIbI)

1.6

PesynbraTet
ABOJIIOLIAU:
PUCTIOCOOTICHHOCTh
OpraHU3MOB U
BHJ1000pa30BaHKE

[Tprcnoco0aeHHOCTh OpraHU3MOB
KaK pe3yJibTat 3Bosronuu. [Ipumepbl
MPUCTIOCOOJICHUI Y OPTraHU3MOB.
ApomMopd03bl U UAMOAIANITALIIH.
Buau BugooOpazoBanue.

Kpurepun Buga. OcHOBHBIE (POPMBI
BUI000pa3oBaHusi: reorpaduueckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«I[IpucnocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduyeckoe BUA00Opa30BaHUELY,
«IKOJIOrMYECKOE BUI000PA30BAHUE.
Obopyoosanue:

KosutekIus «[Ipumeps 3amuTHBIX
MPUCTIOCOOJIEHUH Y )KUBOTHBIX),

PackpsIBaTh cosiep:kaHne TEPMUHOB

U TIOHSITHI: IPUCTIOCOOJIEHHOCTD,
MOKPOBUTEIILCTBEHHAS U
npenocTeperaroias okpacka,
MacKHUpOBKa, BU000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUI Y OPTaHU3MOB.
BEISBISATH 11O M300paXEHUSIM, Ha JKUBBIX
¥ (PUKCHPOBAHHBIX IperapaTax MpUMephI
MPUCIIOCOOJICHHOCTH PACTEHUM

U KUBOTHBIX K YCJIOBHSMCPEIbI
OOUTaHMsI, TOKA3bIBATH OTHOCUTEIbHYIO
1eJIeCO00Pa3HOCTh MPUCIIOCOOICHUH.
XapakTepru3oBaTh CIIOCOObI

¥ MEXaHW3MbI BUJ000Pa30BaHUS;
OTMCHIBATH 1 CPABHUBATH OCHOBHBIE
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KOJUICKITUST HACEKOMBIX C Pa3IMIHBIMU
TUIIAMU OKPACKH; HA0OPp IJI0/I0B

U CEMsH.

Jlabopamopnsle u npakmuueckue
paoomuwi:

JlaGoparopnas padota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpTraHU3Ma U €€
OTHOCHUTEIHHOTO XapaKTepa

(GhOpMBI HKOJTOTUYECKOTO
U reorpaduyeckoroBua000pa3oBaHus

1.7

Hanpasnenus u nytu
MaKpOIBOJIIOLUN

MaxkposBoJronus.

DopMBI IBOTIOIUH: (DHIIETHYECKAS,
JMBEPIreHTHAs, KOHBEPTreHTHAs,
napayensHas. HeoOpatumocTsb
sBosironnu. [Ipoucxoxnenue

OT HECIEIUATU3UPOBAHHBIX

MIPEIKOB.

[Iporpeccupytoias crienuanau3ams.
AnanTtvBHasg paavanus.
JHemoncmpayuu:

Ilopmpemui: A. H. CeBeplioB.
Tabauywl u cxemot: «KApoMopdo3b»,
«Mnnoamanrauumy, «OO1ast
JIETeHEepaIvs».

Obopyodosanue: moneib « OCHOBHBIE
HaIpaBJICHUS 3BOJIIOIMIY; 00BbEMHAs
Moenb «CTpoeHHe TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)»

PackpbiBath conmepikaHie TEPMHHOB

Y TTOHSATHN:MaKPOIBOIIONHNS, GUIOTEHES,
OMOJIOTMYECKUM MPOTPecc U perpece,
apomopdo3, uaroaaanraius, oomas
JereHepaIs, aJalTUBHAs PauaIysl.
XapakTepu3oBaTh (OPMBbI IBOFOIINH.
BrisiBniaTe apomMopdho3sl

Y UAMOAANTAIlUN yPaCTeHUN

1 )KUBOTHBIX.

CpaBHUBaTh OMOJOTUYECKUN TIPOTpecc
1 OMOJIOTHYECKUN perpecc, apoMopdo3,
U0 aNTaIlUI0 U OOIIYIO
JIETeHEPAIIHIO.

BBISBIIATE B3aMMOCBSI3H MEKIY MY TSIMH
Y HaIIPABJICHUSIMU DBOJTFOITUU

Yy PaCTE€HUN U KUBOTHBIX

HToro yacosB 1o Treme
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Tema 2. Bo3HNKHOBeHHe ¥ pa3BUTHE )KM3HU Ha 3eMiie

2.1 | Uctopwus xu3Hu

Ha 3eMJIC 1 METOJIbI
€e U3YyUCHHUS.
I'unoressl
MIPOUCXOXKICHUS
’KHM3HHU Ha 3emMiie

2

JloHay4HbIE MPEICTaBICHUS

0 3apoXxaeHnM Xu3HU. HayuHbie
TUIIOTE3bl BOSHUKHOBEHUS )KU3HU

Ha 3emJie: abuoreHe3 UMmaHCIepMus.
XUMHUUYECKAs IBOJIOIHS.
AOHOTEHHBIN CHUHTE3 OPraHUYECKHUX
BEIIECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTAIbHOE TTOATBEPKICHUE
XUMHYECKOU 3BOIIOLUU.

HavanpHble ATansl OMOIOrHYecKOM
sBoonuu. ['unoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HHUKHOBEHUE MPOTOKJIETKH.
[TepBbI€ KJIETKHA U UX SBOJIOLIMSL.
dopMUpOBaHNE OCHOBHBIX IPYTIIT
KVBBIX OPraHU3MOB.
JHemoncmpayuu:

Ilopmpemuoi.:

®. Penu, JI. ITactep, C. Muiep,

A. U. Onapumn, I'. FOpu.

Tabauywl u cxemvt: «BoO3HUKHOBEHUE
CoHEYHOM CUCTEMBIY,

«Pa3BuTHE OpraHUuYeCcKOro Mupa,
«PacturenpHas KiieTkay, « KupoTHas
KiieTkay, «[Ipokapuoruueckas
KJIETKa»

PackpriBaTh copep:kaHue TEPMUHOB

Y MTOHATHI: KpealMOHU3M, aOHOTEHE3,
BUTAJIN3M, TTAHCTIEPMUSI, OMOTI033,
KOallepBaThl, MPOOUOHTHI, CHMOUOTEHE3.
XapakTepu3oBaTb METO/Ibl U3YUEHHUS
HMCTOPUYECKOTO MPOIILIOro 3eMJIH.
[TepeuncisiTh OCHOBHBIE TAIbI
XUMHYCCKON HOMOJIOTHYCCKOM
ABOJIFOLINH.

N3naraTte coepKaHue ruroTe3 U TEOpui
BO3HUKHOBCHHUS KU3HU HA 3eMJIC
(KkpealiuoHHU3Ma, CaMOIPOU3BOJILHOTO
3apOXkeHUs (CIIOHTAHHOTO),
naHcrepmuu, runote3sl PHK-mupa).
OnuceiBath 3kcnepuMenTsl C. Muiepa
u I'. FOpu no nosiy4yeHnro opraHuyecKux
BEIIIECTB U3 HEOPTraHUYECKUX MyTEM
a0MOTCHHOI'0 CHHTE3a
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2.2

OcCHOBHBIE ATAIIbI
SBOJIIOIAH
OpraHuYeCcKOro MHUpa
Ha 3emJie, pa3BUTHE
YKU3HU 110 3paM U
nepuoiam

Pa3Butne xu3HM Ha 3emIIe IO 3pam

u nepuonam. Karapxeit. Apxeunckas

Y IpoTepo3oickas 3pbl. [1aneo3orickas
apa U ee MePHOJIbl: KEMOPUHCKUH,
OPAOBUKCKHH, CHITYPUHCKHH,
JICBOHCKH M, KAMEHHOYTOJIbHBIM,
IIEPMCKUH.

Me3so301icKkas 3pa 1 €€ NEPUOIBI:
TPUACOBBIM, FOPCKHM, METTOBOU.
Kaiino3oiickas 3pa 1 ee meprobl:
MaJIeOre€HOBBIN, HEOT€HOBBIH,
AHTPOTNOT€HOBBIM.

XapakTepucTrKa KaumMara

Y F€0JIOTUYECKUX Mpo1ieccoB. OCHOBHBIE
ATaIlbl 3BOJIFOLIMYU PACTUTEIIBHOTO U
YKUBOTHOT'O MuUpa. ApoMopdo3sI

y pacTeHUi 1 )KkUBOTHBIX. [losiBNIEHNE,
pacuBET U BBIMUPAHUE TPYMI )KUBBIX
OpPraHU3MOB.

Hemoncmpayuu:

Tabauywl u cxemol: «PazButue
OPraHUYEeCKOTO MUPay,
reOXpOHOJIOTHYECcKasi TabInIIa;
KoJuteKust «@opMbl COXpaHHOCTH
HCKOIA€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnwie u npakmuueckue
paoombul:

PackpbiBaTh coJiep:kaHuE TEPMUHOB
Y TIOHATHUM: 30H, 3Pa, IEPUOJ,
apoMop(}o3bl, UIUOATATITAIINH.
3HaTh MOCIEA0BATEIBHOCTD Y0HOB:
KaTapxeu, apxeu, mpoTepo30u,
dbaHepo3oii; 3p: apxeickas,
IIPOTEPO30UCKAs, TAJICO30MCKas,
M€3030MCKasl, KAiHO30MCKasl; IEPUOIOB:
KEeMOPHICKHI, OPAOBUKCKHUI,
CUJTyPUMCKHUI, IEBOHCKUU,
KAMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIN, FOPCKUI, MEJIOBOH,
11aJI€OT€HOBBIA U HEOT€HOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHbBIE COOBITHS
B Pa3BUTHUH OPTAHUYECKOTO MUPA

10 ApaM U NepruoaaM reoJOrn4ecKou
WCTOPUU; TAIbl PA3BUTHS
PaCTUTENBLHOTO U )KUBOTHOTO MUPA.
Breigenuts rimaBHbie apomMopdo3b
PaCTeHUN U )KUBOTHBIX.

CpaBHuBaTh MEX]1y OO0
MIPEJICTABUTEIIEN CUCTEMATHYECKUX
TPYII OPTaHU3MOB, BBISIBJISITH UEPThI
YCJIO0KHEHUS U MPUCIIOCOOIEHHOCTH
K YCJIOBUSIM KU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOIA€MbIX OCTAaTKOB PaCTEHUI

Y JKUBOTHBIX B KOJUICKITHSIX).
DKcKypcust « IBOJIOLUS
OpPraHUYECKOr0 MUPA HA 3eMIIe»

(B €CTECTBEHHO-HAYUYHbIN
WIMKPAeBEIUECKUN My3eil)

2.3 | CoBpemeHHas Cucrema opraHu4ecKoro Mupa Kak PackpsiBaTh cojiepkaHue TEPMUHOB
cucremMa oTpaxkeHue dSBomonu. OCHOBHEIE Y TIOHSTUI: CHCTEMAaTUKa, UCKYCCTBEHHAs
OpraHU4YeCcKOro MUpa CHCTEMATUYECKUE IPYIIbI OPraHU3MOB. | U €CTECTBEHHAs KiacCU(pHUKALUS,

Jlemoncmpayuu: OuHapHasi HOMEHKJIATypa, MPUHIIUIT
Tabauywvt u cxemol: «CoBpeMeHHast NCPAPXUIHOCTH.
CUCTEMA OPTraHUYECKOT0 MUPa» XapaKTepru30BaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOIO0 MHUpa
2.4 | DBOIIOIMS YeJIOBEKA DBoJIIOIMSA YeI0BeKa. AHTPONOIOTHS PackpsiBaTh coziepKaHuEe TEPMUHOB

(aHTpOmnOrEeHe3)

Kak Hayka. Pa3Burtue npeacraBieHui
O IPOUCXOKICHNUHN YeJI0BeKa. MeTo bl
U3y4yeHus aHTpororenesa. CxoacTaa
U pa3IMyuus 4esIOBEKa U )KUBOTHBIX.

CucreMaTnyecKoe MoJI0KEHHUE YSJIOBEKA.

Hemoncmpayuu:

Iopmpemuwi: Y. [lapBuH.
Tabauywl u cxemolr: «CpaBHEHHE
AHATOMUYECKUX YEPT CTPOCHUS
YeJioBeKa M YeJI0BEeKOOOPa3HbIX
00€3bsH.

Obopyoosanue: cnenku

Y TIOHSITUI: aHTPOIIOJIOTUS,
aHTPOIOTEHE3, YEIIOBEK Pa3yMHbI
(Homo sapiens), npsiMOX0XEHUE,
BTOpasi CUTHaJIbHAsI CUCTEMA.
[lepeuuncnsaTh 3aJ1a4u aHTPOIOJIOTHH,
ATAIBICTAHOBJICHUS U Pa3BUTHS
MIPEACTABICHUN O MMPOUCXOKICHUU
YeJI0BEKa.

N3naratb OCHOBHBIE MOJIOKEHUS
teopun Y. J[apBuHA, KPUTHYECKH
OIICHMBATh HEHAYYHYIOHUH(OpMaIIHIO
O MPOUCXOKJIECHUH YEJIOBEKA.
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WINH300paKEHUST KAMEHHBIX OPY Ui
NEPBOOBITHOTO YEIOBEKA: KaMHU-
yorepsl, pyouna, ckpedia

3HaATh CUCTEMAaTHYECKOE ITOJIOKECHIE
Bu1a Homo sapiens, nepeuuciarh ero
MOpG0I0ro-aHaATOMUYECKHUE TPU3HAKH
pa3HoOro ypoBHs (THI, KJacc, OTPSIA

u Jip.).

VYcraHaBiIuBaTh Y€PTHI CXOJICTBA U
pa3IMUUYEIIOBEKA U dKUBOTHBIX.
OOBICHATE U OIICHUBATh 3HAUCHUE
HAYYHBIX 3HAHUN O TIPOUCXOKICHUU
YyesIoBeKa JIJIs MIOHUMAaHUSl MECTa U POJIU
YyeJIoBeKa B MPUPOJIC

2.5

JIBHMKyIIIME CUITBI

(paxTopsr)
aHTPOTIOTEHE3a

JBmxyiye cuiibl ((hakTophl)
anTpornorenes3a. Haciencreennas
W3MEHYHUBOCTH M €CTECTBEHHBIN OTOOP.
OO0mecTBeHHBIN 00pa3 JKU3HH,
W3TOTOBIICHUE OPYIUl Tpyaa,
MBIIIJICHUE, PEUb.

Jemoncmpayuu:

Tabauywl u cxemwvr: «CpaBHEHUE
aHATOMMYECKHUX YePT CTPOCHHUS YeJIOBEKa
1 4EJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTHICCKUX
HAXOJIOK MTPEIKOBCOBPEMEHHOTO
YeJIOBEKay.

Obopyoosanue: MyIsHKU
«IIpoucxoxaeHne yeaoBeKa
(MaJIeOHTOIOTUYECKUE HAXOIKH )»

PackpbiBaTh cojiep:kaHne TEPMUHOB
Y TIOHSTHI: (PaKTOpHI aHTPOIOTEHE3a,
IpyIIoOBOE COTPYAHUYECTBO, PEUb,
OpyAHifHAs NESITeIbHOCTD,
noJuMopu3m.

XapakTepru30BaTh ABMKYIINE CUITBI
(akTOphI) aHTpOIIOreHe3a:
OMOJOTHYECKHE U COIUAIIBHEIC,
CpPaBHUBATh UX MEX]y cOO0M
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2.6

OCHOBHBIE CTaIUN

OcCHOBHBIE CcTaJuu U BETBU 5BOJIFOITNHU

PackpeiBath conepkanue TEpMHUHOB

SBOJIIOLIUY YETIOBEKA YEJI0BEKa: aBCTPAIIONUTEKH, HeoBEK Y TIOHSITUI: aBCTPATIONUTEK, YEIIOBEK
yMenbid, YenoBek npsaMOXOoasIIni, YMEJBIN, YEIIOBEK MPSAMOXOIAIINM,
YenoBek HEaHAEPTAIBCKUM, YeIOBEK HEaHJIepTajel, KpOMaHbOHEI,
pa3yMHBIA COBPEMEHHOTO THUIIA. HEOJIMTUYECKAsI PEBOIIOLHS,
Haxoku nckonaemMbpIX OCTaHKOB, MePBOOBITHOE UCKYCCTBO.

BpeMsI CYIIIECTBOBaHMUSI, 001aCTh XapakTepu30BaTh U CPABHUBATH MEXKY
pacrpocTpaHeHusi, 00beM rOJIOBHOTO co00li OCHOBHBIC CTAJIUH IBOJIIOIUN
Mo3ra, 00pa3 >KU3HH, OPY AU YEeJIOBEKA: XPOHOJIOTUYECKUN BO3PACT,
Hemoncmpayuu: apeas pacrpoCTpaHeHUs, 00bEM
Tabnuywvl u cxemor: «OCHOBHBIE MECTa TOJIOBHOTO MO3ra, 00pa3 KU3HU
MAJICOHTOJIOTMYECKUX HAXOIOK MPEJKOB | U OPYAUs TpyAa
COBPEMEHHOI'0 YEJIOBEKA,
«/lpeBHeimmue moan», «pesHue
Toan», «IlepBble COBPEMEHHBIE JIIOIN.
OO0opyioBaHKE: MYJISIKI
«IIpoucxoxaeHue yenopeka» (OIOCTHI
aABCTPAJIONUTEKA, TUTEKAHTPOIIA,
HeaHJIepTaJIblla, KP)OMAHbOHIIA); CICTIKU
WJIU U300pakeHNs KAMEHHBIX OPY AN
MIEPBOOBITHOTO YEJIOBEKA: KAMHH-
qoIrepsl, pyoumna, ckpedia

2.7 | YenoBedeckue pachl Yenoseueckue pacbl. OCHOBHbBIC PackpsiBath cojiep:xkaHre TEpPMUHOB

Y [IPUPOJIHBIE
aJanTanyuyu 4eJI0BeKa

OOJIbIIIE PAChl: EBPONICOUTHAS
(eBpasuiickasi), HErpo-aBCTPAJIOHIHAS
(3KBaTOpHUAIbHAS ), MOHTOJIOUIHAS
(a3uaTcko-aMepuKaHCKas).

Y TIOHSITUIA: pachl, pacOreHes3, Colual-
JTApBUHU3M, PACU3M, METHUCALIHSL.
XapakTepu3oBaTb U CPABHUBATh
Ipe/ICTaBUTENIeHYeI0BEUYEeCKUX pac,
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YepTbl MPUCTIOCOOIEHHOCTH
MPEJICTABUTEIICH YETTOBEUECKUXPAC

K YCJIOBHUSIM CyIIIECTBOBaHUs. EMMHCTBO
yesnoBedeckux pac. Kpuruka
COLIMAJIbHOTO JAPBUHU3MA U pacu3Ma.
JHemoncmpayuu:

Tabauyvt u cxemwvl: «YemoBeueckue
pace»

PacKpbIBaTh NPUYMHBI U MEXAHU3MBbI
pacoreHnesa, nepeyrcisiTh 1 TPUBOIUTH
MIpUMEPHI MPUCTIOCOOIEHHOCTH YeJIOBEKa
K YCIIOBUSIM CpEJIbl, IPUMEPHI
PUCTIOCOOUTEILHOTO3HAYEHHS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO BU1a Homo
sapiens, Hay4Hy HECOCTOSITEeIbHOCTh
pPAacoOBBIX TE€OPHUI, UJIEW COLHMATBHOIO
JIapBUHU3MA U pacusma

Htoro yacosB no teme

9

Tema 3. Opranusmsl U OKpY Kalomas cpeaa

3.1 | Dxosiorusi Kak Hayka 1 DkoJiorus Kak Hayka. 3ajiaunu pasjenbl | PackpeiBaTh cojiepkaHue TEPMUHOB
HKOJIOTHH. U TIOHSITU: DKOJIOTHS, TTOJIEBbIE
MeTo/1bI SKOJIOTUYECKUX UCCIICOBAaHUMN. | HAOMIOACHUS, SKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHNUE MOHUTOPHUHT OKPY’KAOUIEH CPEbI,
COBPEMEHHOI0 YEJIOBEKA. MOJEIUPOBAHUE, IKOJIOTUUECKOE
Jlemoncmpayuu: MHUPOBO33pPEHHUE.
Ilopmpempwi: A. T'ymO0IB1T, [IepeuncnsaTe 3a1a4M SKOJIOTHH, €€
K. ®@. Pynbe, 3. I'ekkens. pa3aennl UCBSI3U C APYTUMU HAYKaMH.
Tabauyvt u cxemolr: kapta «llpupogusie | XapakTepu3zoBaTh METO/IbI
30HBI 3EMIIN» AKOJIOTUYECKUX UCCIEAOBAHUN

3.2 | Cpenpl oOUTaHUS U 1 Cpenpl 0OuTaHusl OpraHu3MoOB: BoJiHasA, | PackpbIBaTh cosiepkaHre TEPMUHOB

HKOJIOTHYECKUE
(bakTopsI

HA3eMHO-BO3IyIIIHAS, TOYBEHHAs,
BHYTpPU-OpTraHU3MEHHAsI.
DKonoruueckue PaxTophl.
Kinaccudukanus 3K010rmuecKux

U TIOHSITHI: cpesia OOUTaHus,
IKOJIOTHYECKUE (haKTOPBI,
OMOJOTUYECKUN ONITUMYM,
OTPaHUYUBAIOIINYN (JIMMUTUPYFOLLIHIA)
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(bakTOpOB: AOMOTHUYECKHE, OMOTUYECKUE
Y aHTPOTIOTCHHBIE.

JleficTBrE SKOJIOrnYeCKUX (PaKTOpoOB

Ha OpPraHu3MBbl.

Jemoncmpayuu:

Tabnauyst u cxemol.: «CpenblOOUTAHUS
OpraHU3MOB»

dakTop.

XapakTepu3oBaTh yCIOBUS CPE
00UTaHUSI OPraHU3MOB;
KJ1acCU(UIIMPOBATH U XapaKTepU30BaTh
IKOJIOTHYecKue (PaKTOpbl: a0MOTUYECKHE,
OMOTHUYECKUE U AHTPOIIOTCHHBIE.
OnuceIBaTh JEHCTBUE SKOJOTHUECKUX
(dbakTOpOBHA OPTaHU3MBI.
XapaxkTepru3oBaTh 0COOCHHOCTH
CTPOCHHS U KU3HEACITEILHOCTH
pacTeHuM U )KUBOTHBIXPA3HBIX CPEJl
oOuTaHus

3.3

AOuoTHueckue
bakTopsl

AOGuoTnueckue (paKTopel: CBET,
TEMIIEPATYPA, BIAXKHOCTb.
doronepuoauzm.IIpucnocodnenus
OpPraHU3MOB K ICCTBUIO aOMOTUYECKUX
(dbaxkTopoB. bHOJIOrHYEeCKUEPUTMBI.
Hemoncmpayuu:

Tabauyvt u cxemol: «OOTOMEPUOTUIMY.
Jlabopamopnsie u npakmuueckue
paoomoi:

Jlabopatopnas pabora No 3.
«Mopdoornaeckue 0COOEHHOCTH
pacTeHUi U3 Pa3HBIXMECT OOWTAHMUSI.
JlaGoparopnas padota Ne 4. «Bnusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay

PackpbiBath copeprkaHie TEPMUHOB

U MOHATHI: abnoTUYecKue GaKTophl,
dboToneprou3M, OUOJIOTHIECKHE
PUTMBIL.

AHanu3upoBaTh ACHCTBUE CBETA,
TEeMITepaTyphl, BIAKHOCTH Ha OpPTaHU3MBbI
Y TIPUBOJIUTH TTPUMEPHI
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.
[TpoBoauTH OMONIOTUYECKHE HAOTIOICHUS
U 0OPMIISITH PE3YJIbTAThl MPOBEIECHHBIX
HaOJIIOIEHU I
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3.4 | buotndeckue buotnueckue paktopsl. Buss PackpsiBaTh coziep;kaHue TEPMUHOB
(akTopsI OMOTHUYECKUX B3aUMOICUCTBUI: U TIOHATHI:0M0THYECKHE (PAKTOPHI,
KOHKYPEHIIUS, XUIITHUYECTBO, CAMONO3 XUIHUYECTBO, MAPAZUTU3M,
u ero ¢opmsl. [lapasutusm, koomepanus, | KOHKYPEHINs, MyTyajau3M, CHMOMO03,
MYyTyaJiu3M, KOMMEHCaIN3M KOMMEHCAJIN3M, HaXJI€OHUUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAIIN3M,
AMeHcanu3M, HEUTPaITU3M. HEUTPAIA3M.
3HaueHne OMOTHUYECKUX XapakTepu3oBaTh OMOTHYECCKHE
B3aUMOJICMCTBUM ISl CYILIECTBOBAHUS (paKTOpBI U BUJBIB3aUMOOTHOLICHUI
OpraHKU3MOB B IPUPOJAHBIX COOOIIECTBAX. | MEXKAY OpraHU3MaMu; IIPUBOAUTD
ﬂemoucmpauuu; IPUMEPHI B3aUMHOU
Tabnuywl u cxemol: «llnimeBbie eI IIPUCIIOCOOIEHHOCTH OPraHU3MOB.
CpaBHUBATh MEXK]y COOOU BUJIBI
OMOTHYECKUXB3aNMOIEUCTBUI
OpraHU3MOB
3.5 | Dkomornyeckue DKOJOTHYECKHUE XapaKTEPUCTUKHU PackpbiBaTh cojiep;kaHue TEPMHUHOB
XapaKTePUCTUKU nonyssanuu. OCHOBHBIECTIOKA3aTENN Y TIOHSTHI: TOITYJISINS, YACIIEHHOCTb,

BH/Ia 1 IIOIYJIALIUA

MOMYJISALIMU: YACICHHOCTD, INIOTHOCT,
POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT,
Murpauus. J[mHamMuka 4ucIeHHOCTH
MOMYJISIUU U €€ PEerysiusl.
Hemoncmpayuu:

Tabauyvt u cxemol: «Ilomynsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJIALUYA UHPY30pUU-TY PENTBKI.
Jlabopamopnvie u npakmuueckue
paoomuwi:

MJIOTHOCTh, POKAAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTpaALUsl, AMHAMUKA
YHUCJICHHOCTH TOMYJISILIUU.
XapakTepu30BaTh OCHOBHBIE [10KA3aTENIN
U DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISIIIAN;, OMTMCHIBATH MEXaHU3MBbI
PEryJIALUU YUCICHHOCTH TOMYJISIIIUU
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[TpakTrueckas pabota Ne 2. «Ilogcuer
IJIOTHOCTH ITOIYJISIUN Pa3HbIX BUIOB
pPacTEHHIN

HToro yacosB 1o teme

5

Tema 4. Coo01iecTBa v YKOJOTrH4ecCKHue CUCTEMbI

4.1 | CooOiectBa 1 Co00111eCTBO OPraHU3MOB — OHOIIEHO3. PackpriBaTh cosiepkanue TEpMUHOB
OpPraHHU3MOB CtpyKkTyphl OMOIIEHO3a: BHI0Bas, Y TIOHSTUI:0MOIIEHO3, YKOCUCTEMA,
POCTPaHCTBEHHAs, Tpouueckas OMOreO11€HO3, BU/IbI-TTOMUHAHTHI,
(nuieBasi). Buabl-10MUHAHTEI. HKOJIOTHYECKasl HUIIIA.
Css13u B OHMOLIEHO3E. XapakTepu3oBaTh OMOIICHO3
Jlemoncmpayuu: (coo0I111eCTBO), €TI0 BUIOBYIO,
Tabnuywl u cxemwi.: «lIummesBpie ey, IPOCTPAHCTBEHHYIO U TPOPUYECKYIO
«bHO1IEHO03: COCTAB U CTPYKTYpPa». CTPYKTYDBI.
Obopydosanue: MOIENb-AITUIAKALYS OOBACHATL POITH KOMIIOHEHTOB
«TunmuyHbie OMOIIEHO3b1»; repOapuid OnoueHo3a B MOJIEPIKAHMN Er0
«PactutenbHbIe COOOIIECTBAY; CTPYKTYPBI I CYLICCTBOBAHNA
KoJTeKIHs «BHOMEHOR Ha ONPEIENCHHON TePPUTOPUH.
OOBACHATH OMOJIOTUYECKUI CMBICTT
SPYCHOCTU UIIMCTOBOM MO3AMKH.
CpaBHUBATH KOMITOHEHTHI OMOIIEHO30B,
UX BUJIOBYIO, TPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPHBI, CBS3H
MEXIY OpTaHu3MaMH
4.2 | DKOoCHCTEMBI 2 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI). | PackpbIBaTh copepkanne TEPMUHOB

" 3aKOHOMCPHOCTH
X CymICCTBOBAHUA

[TousiTe 00 AKOCHUCTEME
U OMOTEO0IIEHO3E.
OYHKIIMOHATBHBIE KOMITOHEHTBI

U TIOHATHUI: SKOCUCTEMA, OMOT€OIICHO3,
IIPOYLIEHTBI, KOHCYMEHTBI, PEAYLICHTHI,
TpoHuuecKue ypoBHH, MUIIEBas
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HKOCHUCTEMBI: TPOYLIEHTbI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BeliecTs u MOTOK YHEPTUU
B DKOCHCTEME.

Tpoduueckue (MUIIEBLIE) YPOBHU
sKOCUCTEMBI. [IuIeBbIe Ny U CEeTH.
OCHOBHBIE TOKA3aTENIN SKOCUCTEMBI:
oromMacca, MpOAyKIIHs. IKOJIOTUYECKUE
MUPAMUJIBL: IPOAYKIUU, YUCIEHHOCTH,
ouomaccel. CBOKMCTBA HKOCUCTEM:
YCTOMYUBOCTD, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywvt u cxemol: «IIpupoiabie
coobmiecTBay, «llenu nutanus»,
«IKoNoruyecKas mupaMmuaa»

IENb U CE€Th, IKOJOTUIECKHUE
UpaMHUJIbI, OMoMacca, MPOIyKITHS,
CYKIIeCCHSI.

XapakTepru30oBaTh CBOMCTBA YKOCHUCTEMBI
(ee cmoCOOHOCTD K JJIUTEIIBHOMY
CaMOIIO/IeP’KaHNI0, OTHOCUTEIIEHO
3aMKHYTBIM KPYyTOBOPOT BEIIECTB,
HEOOXOMMOCTb IOTOKA YHEPTHH).
CpaBHUBATh MACTOUIIIHBIC U IETPUTHBIE
MUIIEBBIC IIETH, TPOPUIECKUE YPOBHU
HKOCHUCTEMBI.

Paznmuuate mupamMuabl POy KIIHH,
MUPaMHUIBl YUCIICHHOCTH U TUPAMU/TBI
OMOMAacCCHI.

CoCTaBIATh IIENH U CETH TTUTAHUS.
[lepeunciaTb CBOWCTBA YKOCUCTEM:
YCTOWYHBOCTh, CAMOPETYJISIIHS,
pa3BUTHE (CYKIIECCHUSA).

OnuceIBaTh MEXaHU3M MOJIJICP>KAHUS
paBHOBECHSI B 9KOCHUCTEMAX.
XapakTepu3oBaTh CyKIIECCUH, BBISBIISATD
IPUYHUHBI U O0IIME 32aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

4.3

[Ipuponnsie
3KOCHCTEMBI

[IpupoHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€p.
DKocrucTeMa XBOMHOTO WITH
HTUPOKOJIMCTBEHHOTO Jieca.

PackpriBaTh cofepxaHie TEpPMUHOB
Y TIOHSATUI: BOJHBIE SKOCUCTEMBI,
OHMOTeo1eHO3bl, GPUTOMIIAHKTOH,
300IUIAHKTOH, OEHTOC, TyMYC.
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Hemoncmpayuu:

Tabnuywvl u cxemol: «IKOCUCTEMA
IIMPOKOJUCTBEHHOTO JIECAY,
«IKOCHCTEMA XBOMHOTO JIECA»,
«buonenos Bogoemar.

Obopyoosanue. TepOapUN U KOJUIEKIIUN
pacTeHU U )KUBOTHBIX,
MPUHAIJICKAIUX K PA3HBIM
HKOJIOTMYECKUM TPYIIIIaM OJHOTO BUIA

[IpuBOUTH NpUMEPHI MPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3eMHbBIC U BOJIHBIC
HKOCHUCTEMBI; OpTaHU3MBbI, 00pa3yIoIIre
pasHbie Tpo(hUUECKHE YPOBHHU

4.4 | AHTpOIIOreHHbIC AHTPOIIOT€HHBIE YKOCUCTEMBI. PackpriBaTh coiepkaHre TEPMUHOB
AKOCHUCTEMBI ATPO3KOCHCTEMBL. Y MOHSITUI: aHTPOIIOT€HHAs DKOCUCTEMA,
YpOoskocucremsl. buonoruueckoe arpod’KoCcUCcTeMa, YPOOIKOCHCTEMA,
U XO35CTBEHHOE 3HAUCHUE ouopazHoobpaszue.
arpo3KOCUCTEM U YPOOIKOCHUCTEM. XapaKTepu30BaTh arpO3KOCUCTEMBI
buopazHooOpasue kak dakTop 1 ypOOIKOCUCTEMBI, 0COOCHHOCTH MX
yCTOWYMBOCTH SKOCUCTEM. COXpAaHEHUE | CyIIECTBOBAHUS.
OMOJIOTUYECKOTO pazHooOpasus [IpuBOIUTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emJie. HKOCHUCTEM CBOEU MECTHOCTHU, ONUCHIBAThH
Jemoncmpayuu: MX BHJIOBOM COCTaB U CTPYKTYpY.
Tabauyvt u cxemvi: «ATPOLIEHO3Y. CpaBHHBATh COCTAB U CTPYKTYPY
Obopyoosanue. xomnekius «Bpeaurenu | IPUPOAHBIX SIKOCUCTEM
BAXKHEHUIIINX CEJILCKOXO35MCTBEHHBIX 1 arpo3KOCUCTEM, arpo3KOCUCTEM
KyJbTYyp» U ypO0o3KOCUCTEM
4.5 | buochepa — Yuenue B. 1. Bepuanckoro o 6uocdepe. | PackpreiBath copepikaHue TEPMUHOB
r1I00anbHast I'panuibl, coCcTaB ¥ CTPYKTYpa U MOHATUM: Ouocdepa, KHUBOE BELIECTBO,
’KOcucTEMa 3eMIIU ouocdepsl. JKuBoe BEIeCTBO U €ro

¢bysaxmn. OcodeHHocTH Gnocdepnl Kak

JTMHAMUAYECKOE PAaBHOBECHE.
OuenuBats Bkiaa B. U. BepHaackoro
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rJ100adbHON YKOCUCTEMBI.
JlnaamMuyeckoe paBHOBECHE U OOpaTHAs
CBsI3b B Ouocdepe.

Hemoncmpayuu:

Ilopmpemui: B. 1. BepHanckuil.
Tabauyvt u cxemwvi: «O06IIAs CTPYKTYpa
ouocdepn», «PacnpocTpaHeHue Ku3HU
B Onocdepe», «O30HOBBIN IKpaH
ounochepb»

B CO3/IaHME yueHus o Ouocdepe.
XapakTepu3oBaTh cOCTaB OMochepsl,
(GyHKLHHU )KMBOTO BEUIECTBA Onochepsl
U OTIpeIeIIATh (Ha KapTe) 00J1acTH ero
HanOOJIBIIETO PACHPOCTPAHEHHUSI.
[TpuBOAUTH IPUMEPHI MPOSIBICHUS
GbyHKIIMI )KUBOTO BelecTBa Onocdepsl,
OMOTre0OXUMHUYECKOH 1eATENbHOCTH
YeoBeKa.

[lepeuncrnsate ocobeHHOCTH OHOChEpHI
KaK rJ100aJIbHOM SKOCUCTEMBI 3eMITH

4.6 | 3akOHOMEpPHOCTU KpyroBopoTs! BelecTB PackpbiBaTh coziep:kaHre TEPMUHOB
CYIIIECTBOBAHMS 1 OMOT€OXMMHUYECKUE LIUKIIBI 3JIEMEHTOB | Y IMOHSATUI: IETOCTHOCTH Ouochepsl,
Grocdepsl (yrimepona, a3oTta). KPYTOBOPOT BEIIECTB,

30HaNLHOCTE GHOChepsl. OCHOBHBIE OMOr€OXMMUYECKUE IUKIIbI
OMOMBI CYIIIH. AJIEMEHTOB, 30HATBHOCTh OMOC(hEepHI,
Jlemoncmpayuu: OHOMBI.
Tabauywl u cxemol: «Kpyrosopor OmnuceIBaTE KPYyroBOPOT BEIIECTB,
yriepoja B ounocdepe», «Kpyrosopor OMOT€OXMMHUYECKHE ITUKIIBI a30Ta
a30Ta B IPUPOJIE» u yriaepoja B ouocgepe.
OOBACHATH IPUIUHY 30HAIBHOCTH
ouocdepsl. [lepeuncnarsp
U XapaKTepu30BaTh OCHOBHBIE OMOMBI
cylu 3eMiu
4.7 | YenoBe4yecTBO YenmoBeuecTBO B OMochepe 3emiu. PackpriBaTh cogepkanue TEPMHUHOB

B Onocdepe 3emiu

AHTpOTIOTeHHBIC H3MCHCHHUS
B Ouocdepe. ['mobGansHbIE

1 MOHSTHH: AHTPOIIOTCHHBIC U3MCHCHH,
AKOJIOTUYECKHUI KpHU3HUC, r100aJIbHBIC
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HKOJIOTUYECKHUE MTPOOIEMBI.

Hemoncmpayuu:

Tabauywt u cxemol: «IIpumepHbIe
AHTPOIOTEHHBIE BO3JACHCTBH

Ha IIPUPOY», «BakHEeNIINE UCTOYHUKH
3arpsi3HEHUs BO3yXa U TPYHTOBBIX
BOJ», «llouBa — BaxHeuas
cocTaBisronias onocdepu, « DakTOpsI
Jerpasanuu nousy, «llapHuKoBbIN
ahdexT», «DakTopbl paIluOaKTUBHOTO
3arpsizHeHus ouocgepr»; Kpachas
kHura P®, n300pa>keHus oXpaHsIeMbIX
BHJIOB PACTEHHI U )KUBOTHBIX

pOOJIEMBI.

XapakTepuzoBatb 01ochepHyIo poJib
YeIIoBeKa.

[TpuBOAUTH MPUMEPHI AaHTPOIIOT€HHBIX
U3MEHEHUI B Ouocdepe.

OrneHuBaTh MOCIEACTBUS 3arPsI3HEHUS
BO3/IyILIIHOM, BOJHOW CPEJIbl, U3MECHEHHUS
KJIMMaTa, COKPAIICHUS
O6ropazHooOpazus.

dopMyHpOBaTH COOCTBEHHYTO ITO3HUITHIO
10 OTHONICHHIO K TJIOOQTBHBIM

U PETHOHATBHBIM SKOJIOTHICCKUM
npobiemMaM, apryMEeHTHPOBATh CBOIO
TOUYKY 3pEHHSI.

Ha3biBaTh NpuYMHBI NOSBICHUS
IPUPOJAOOXPAHHOM ITHKH,

pacKpbIBaTh 3HaYEHHUE TIporpecca

JUTSI TIPEOJIOJICHUS DKOJIOTHYECKOTO
KpHu3uca

4.8

Cocy1iiecTBoBaHUE
IPUPOIBI
U 4eJI0OBEUEeCTBa

CocyniecTBoBaHUE TPUPOIBI

1 yenoBedyecTBa. CoxpaHeHUe
O6ropa3zHooOpa3us Kak OCHOBa
YCTOMYMBOCTH OHMOCHhEPHI.

OcHoOBa palIMOHATILHOTO

yIpaBJICHUS TPUPOIHBIMH peCypcamMu
U UX UCTIOh30BaHNUE.

JlocTmxeHus OHOJIOTUH

PackpriBaTh coepkaHue TEpMUHOB

Y TIOHSTUN: pallMOHAJIBHOE
IIPUPOAOIIOIB30BAHNE, YCTOUUNBOE
pa3BUTHE, KOIBOJIIOLIHSL.
XapaxkTepu30BaTh PaLMOHAIBHOE
VCIIOJIb30BaHuE IIPUPOJAHBIX PECYPCOB;
OCHOBHBIE ITOJIO’KEHHS KOHLICTILIUN
YCTONYUBOIO PA3BUTHS
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Y OXpaHa IPUPOJIBI.

Jemoncmpayuu:
Tabauyst u cxemwl: «buocdepa u
YeJIOBEK»

Htoro gacos mo Teme 9
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITTPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

HanmeHoBaHMe pa3jeioB H TeM

KoaunuyecTBO 4acoB

DJIeKTPOHHBIE (HH(PPOBHIE)

Ne i/m Konrpoabnsie IIpakTuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PecypcChl
padoThbI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbIe crCcTEMBI M MX OpraHU3alus 1 https://m.eds00.ru/5T7SVKFTX
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/YTLWW9JEO
4 JKusHenesTenbHOCTD KIIETKHA 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHONCHHC 1 HHIANBIAYATIBHOC 5 1 https://m.edso0.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACICACTECHHOCTD H HEMEHAHBOCTD 8 1.5 https://m.edso0.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CHCIIIA OPTafHsMOB. LICHOBE! 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/FDB08R36J
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/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

HanmeHoBaHMe pa3eioB U TeM

KoaundyecTBO 4acoB

DJIeKTPOHHBIE (HH(POBHIE)

Ne i/m Konrpoabusie IIpakTnyeckue
MpOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypChl
padoThbI padoThI
DBOJIIOIIMOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
OSHMICHOBCHHE H PASBITTHE AHIHI HA 9 0.5 https://m.eds00.ru/OFL S81YB5
3emie
Opranu3mbl ¥ OKpyKaromias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Co006
OODIECTRA T SROTIOTHHCCIHE 9 https://m.eds00.ru/WXWAVSS6E
CHCTEMBI
PesepBHOE BpeMs 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[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/T3R3FWNQN

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB
Ne Tema vooKa K n Hara DJIeKTPOHHBIE N (ppoBbIE
n/n yp Bceero OHTPOJIBHBIC PaKkTHiecKHe H3ydeHUusi oOpa3oBaTeJbHBIE pecypChl
padoThI padoThI
1 buonorus B cucreMe Hayk 1 https://m.eds00.ru/02T4D1UI5
MeTtoabl mo3HaHus KUBOU
npuponsl. [Ipaktuueckas
2 pabota Ne 1 «MenonksoBanne 1 0.5 https://m.edsoo0.ru/GAB23860W
Pa3IUYHBIX METOJIOB MPHU
M3y4YeHUN OMOJIOTHYECKUX
00BEKTOBY
3 buonoruieckue cucremsl, 1 https:/m.eds00.ru/A7VOYD215
MPOIIECCHI U UX U3YUCHHE
4 XMMIICCKHIi COCTAB KICTKH. 1 https://m.edsoo0.ru/L17L.J590V
Bona u MuHepansHbIC CONU
5 bemeu. Cocras u crpoerue 1 https://m.edso0.ru/\VV33INUW5W
O€JIKOB
®depMeHThl — OHOJIOTHYECKHE
Katanu3aTopsl. JJaboparopHas
6 pabora Ne 1 «I/Ique}me 1 0.5 https://m.edsoo.ru/VVBPPPBGCD
KaTaIUTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe
aMUJIa3bl WIIM KaTayas3bl)»
7 Vraesonawl. JIunuael 1 https://m.edsoo.ru/OJ7NFITI5
8 HyxknennoBbie kucinotel. ATO 1 https://m.edsoo.ru/WOELRA9B3
9 HIcTopus u METOILI H3YHeHIs 1 https://m.edso0.ru/JXQMJOGM3
Kietku. Kinerounas teopust
10 Krerica xax nenocTras xusas 1 https:/m.eds00.ru/XDCLRAF1Q

CUCTEMA
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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

12

13
14

Crpoenue 3ykapruoTHUYECKOn
kieTku. JJaboparopHas padota
Ne 2 «M3yuenue crpoenus
KJIETOK PACTEHH, ’KUBOTHBIX,
rpuboB U GaKTepuil mox
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenapaTax 1 ux
OTIHCaHUE

OOMEH BEIIECTB WIH
MeTaboIu3M

dorocunTe’. XeMOCHHTES
DHepreTuvecKkuii 0OMeH

0.5

https://m.edso0.ru/KZ01W5LJY

https://m.edsoo.ru/LOB3I3XYZ

https://m.edsoo.ru/\VV882FDGSF

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHBIN UK KICTKU.
Jenenue kiaetku. MuTos.
JIaGoparophas pabota Ne 3
«HaOmronenne murosa B
KJIETKaX KOHYMKA KOPEeIKa
JyKa Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

https://m.edso0.ru/COLINPWLF4

16

17

18

buocunres Oenka. Peakius
MaTpPUYHOTO CHHTE3a
Tpaucusius — OuocuHTE3
Oenka

Hexknetounsie hopMbl )KU3HH
— BUPYCHI

https://m.edsoo0.ru/540F4L77W

https://m.edsoo.ru/TFDKDDWWM

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

19
20

21

@opMBbI pa3MHOKEHUS
OpraHU3MOB

Meiios

OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.

O11010TBOpPEHHE.
JlaboparopHast pabota Ne 4

0.5

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

https://m.edsoo.ru/SNUXK0X86

https://m.edsoo.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

«M3ydyeHue cTpoeHus MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MHKpOIIpenaparax»

22

23

24

NuauBuyansHOE pa3BUTHE
OpraHu3MOB

I'eneTnka — Hayka o
HAaCJII€ACTBECHHOCTHU U
W3MEHYUBOCTH

3aKOHOMEPHOCTH
HacCJICAOBaHUS HpI/IBHaKOB.
MonoruGpuaHOe CKpeluuBaHne

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

25

JuruOpuaHoe CKpelBaHue.
3aKOH HE3aBHCHUMOTO
HacJIeI0BaHUsl PU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

27

28

29

CLerieHHOE HaclIeI0BaHNE
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yuenue
PE3yNIbTaTOB MOHOTUOPHIHOTO
158 I[I/IFI/I6pI/I21HOFO CKpCIIII/IBaHI/Ifl
y Ipo30( Uil Ha TOTOBBIX
MHUKpOTIpEnapaTax»

T'enetruka noma. Hacinenosanue
MIPU3HAKOB, CIIETUICHHBIX C
MOJIOM

N3MeHYnBOCTD.
Henacnencreennas
M3MEHYHBOCTH. JlabopaTopHas
pabota Ne 6. M3yuenue
MOAUGUKAITMOHHON
U3MEHUYUBOCTH, IOCTPOECHUE
BapHAaIIOHHOTO psijia U
BapUALIMOHHON KPUBON»

Hacnencrennas

0.5

0.5

0.5

https://m.edso00.ru/P2SQ5ZGN2

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

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R



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
https://m.edsoo.ru/VWT70DZ8R

M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 7. «AHanu3 MyTanuii
y Ipo30(UIIBl HAa TOTOBBIX

MHKpOIIpenapaTax»

30 I'eneTuka yeaoBeka 1 https://m.edso0.ru/XU9SFS3GA
PeseprubIil ypok. O6001IeHNE

31 o TeMe «HacnencTBeHHOCTh U 1 https://m.edsoo.ru/E2IXRS2EB
W3MEHYHBOCTH OPTAaHU3MOBY

32 CenekIus Kak HayKa U IpoIiece 1 https://m.edso0.ru/3128P3L98
MeToabl 1 TOCTHIKEHUS

33 CEJIeKLUU PACTEHUH U 1 https://m.edso0.ru/JSK3Q6W0J
JKMBOTHBIX

34 buorexuonorus kax orpach 1 https://m.edsoo.ru/TAKI9E62K
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME
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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

KoaudyecTBO 4acoB
Ne Jara

n DJIeKTpOHHbIe I (poBbIe
Tema ypoka T aKTHYeCKHe
w/n yp KoHTpoJibHBIE p e

Bcero o0pa3oBaTesbHbIE pecypChl

DBOITIOLNS U METOIIEI €6
U3yUCHHUSI

Hcropus pa3Butus
MPEJICTABICHUIA 00 YBOJIFOIIHH

padoThI

padoThbI

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

https://m.edsoo0.ru/0SWC47SSX

MuUKpO3BOTIOLMS

[onmynsanus kak 3eMeHTapHas
€/IMHUIIA BUJA U IBOJIIOIHH.
JlaGopatopHas pabota Ne 1
«CpaBHeHHE BUJIOB 11O
MOP(OJIOTHYECKOMY KPUTEPHIO»

JBrKxyiye cuiibl
(3memeHTapHBIC (PAKTOPHI)
IBOJIIOIIH

EcTecTBenHsbIi 0TOOD 1 €ro
(hopmbI

Pe3ynbTate! 3BOMIOLMN:
MPUCTIOCOOICHHOCTh
OpraHU3MOB U
BUI000pa30BaHue.
JlaboparopHuast pabota Ne 2
«Onucanne npucrnocoOIeHHOCTH
opraHu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»

Hampasnenus u nytu
MaKpO3BOJIIOLUU

Heob6patumocTts sBOIONIMH

0.5

0.5

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo.ru/D3UCLTSOF

https://m.edso0.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/WAJHSTLOB

https://m.edsoo.ru/PI1FI0OYV3

https://m.edsoo.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

11

12

13

Wcropus xu3Hu Ha 3emiie U
METOJIbI €€ U3yUCHUS

I'umoTe3bl MPOUCXOKICHUS
JKA3HU Ha 3eMiie

Passurtue xu3au Ha 3emie mo
Jpam H Iepuoam

OCHOBHBIE ITaITBI YBOJIOIIH
PacTUTENILHOTO U JKUBOTHOTO
mupa. [Ipaktuyeckas padora No
1 «M3ydyeHne uckonaemsIx
OCTaTKOB PACTEHUHN U JKUBOTHBIX
B KOJUIEKIIUAX)

0.5

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

https://m.edsoo.ru/EKNHXBOS?2

https://m.edsoo.ru/ECIJN8TF62

https://m.eds00.ru/7K1LYOSCT

14

CoBpeMeHHas cuctema
OpPTraHUYeCcKOTO MUpPa

https://m.edsoo.ru/\WSEXNI9YAK

15

16

17

18

19

20
21

22

DBOIIOIHUS YEJIOBEKA
(aHTpOmoOreHes)

JBwxyuue cuibl (HakTopsl)
aHTPOIIOTeHe3a

OcCHOBHBIE CTa/IUU 3BOJIIOLIUN
YeJIoBeKa

YenoBedeckue pachl U
MPUPOHBIC a/IallTAllUN
JeJoBeKa

PeseprubIil ypok. O6001IeHIE
1o TeMe «BO3HUKHOBEHHNE U
pa3BUTHE )KU3HU Ha 3eMJIE»

OKoJIorus KaK HayKa

Cpensl oOuTanus u
IKOJIOTHYECKUE (PAKTOPHI
AbGuoTtuveckue HakTophl.
JlaboparopHnas pabota Ne 3.
«Mopdonornyeckue

0.5

https://m.edsoo.ru/ADV3JERUE

https://m.edsoo.ru/D7JZMBYPQ

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

https://m.edsoo0.ru/XL7QKC5PK

https://m.edsoo.ru/R6L7VY2GB

https://m.edso0.ru/K46 KON56I

https://m.edsoo.ru/DCOIEUICY

https://m.edso0.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

O0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUSD.
JlaboparopHuas pabota Ne 4.
«BnusiHME cBeTa HA POCT U
pa3BHUTHE YSPCHKOB KOJICYCa»

23

24

25

26

27

28
29

30

31

32

33

34

buoTtnueckue dakTopsl

DKOJIOTHYECKHE XApaKTCPUCTHKH

nomyssiiad. [IpakTraeckas
paborta Ne 2 «ITomcuér
TUTOTHOCTH TIOIYJISIIIANA Pa3HBIX
BHJIOB PaCTCHUIN
Coo01ecTBa OpraHu3MOB —
OHOICHO3

OKOJIOTMYCCKHUE CUCTEMBI
(KOCUCTEMBI)

OCHOBHBIE TTOKa3aTeIn
9KOCHUCTEMBI. DKOJIOTHYCCKHE
nupamusl. CBOMCTBA
skocucreM. Cykiieccust
[IpupoHbIE 3KOCUCTEMBI
AHTPOIIOTEHHBIC YKOCUCTEMBI
buocdepa — rnobanpHas
JKOCHCTEMA 3eMIIN
3aKOHOMEPHOCTH
CyIlleCTBOBaHUS OMOChepbl
UYenoseuecTBo B Onochepe
3emnu

Cocy1iecTBOBaHHE MIPUPOIBI U
YyeJ0BeYECTBa

PesepBubIil ypok. O60011eHIE

TCMBbI «COO6H_I€CTBa n
9KOJIOTHYCCKHE CUCTCEMbID)

0.5

https://m.edsoo.ru/A6Z8MGNQR

https://m.edsoo.ru/X42J6 ABRN

https://m.edso00.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

https://m.edso0.ru/NSTEWOGPE

https://m.edsoo.ru/WIDMMUBC5

https://m.edsoo.ru/WRS65U3WC

https://m.edsoo.ru/2X1VG5Q18

https://m.edsoo.ru/\VV5JT6B38Z

https://m.edsoo.ru/HXCDHPXDJ
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yJibTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CPeIHEro o01ero 00pa3oBaHus

ChopMHpOBaHHOCTh 3HAHWA O MECT€ W POJU OHOJOTHU B CUCTEME
HAyYHOTO 3HaHMs €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHHH COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTUHBI MUpPA U HAYyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUUCKHX M 3apyO0ekHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oouosorun; (PYHKIITMOHAIBHOW TPAaMOTHOCTH 4YEJIOBEKa I PEIICHHS
YKU3HEHHBIX 3a]1a4

YMeHHe pacKphIBaTh COJEPIKAHHWE OHOJIOTHMYCCKUX TEPMHUHOB U
MOHSITUM: KU3HB, KJIETKA, OpPraHu3M; MeTafoyiu3M (0OOMEH BEIEeCTB U
NpeBpallleHHe JHEPruu), TOoMeocTa3 (caMoperyisus), YpOBHEBas
OpraHM3aIys JKUBBIX CHCTEM, CaMOBOCIIPOM3BEICHUE (PETPOIyKITHs),
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE

YMeHue uznaraTb OMOJOrMYECKHe TEOpHM (KJIETOYHAs, XpOMOCOMHas,
MyTauuoHHas), 3akoHbl (I'. Mengens, T. Moprana, H.J1. BaBunosa) u
yueHHst (0 LEHTpaX MHOrooOpasusi M IPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBuiioBa), onpenensiTh TpaHUIbl UX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHue BiaJeTh METOJaMH HAyYHOTO ITO3HAHUS B  OHOJOTHH
(HaOmroleHHEe M OMHUCAaHUE MKUBBIX CHCTEM, IPOILIECCOB M SIBJICHHIA,
OpraHm3aiysi W  TPOBEJACHHEC  OHMOJOTMYECKOro  3KCICPHUMEHTA,
BBIJIBUKCHHE TUIIOTE3bI; BBISIBJICHHE 3aBHCUMOCTHU MEXTY
HCCIICTyEeMBIMU BEIIMYMHAMH, OOBSICHEHHE TMOJYYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX IMOHSATUH, TEOPUI U 3aKOHOB; YMEHUE JIeTIaTh
BBIBOJIBI HA OCHOBAHHH TIOJYUYECHHBIX PE3y/IbTaTOB)

YMeHHe BBIIENATh CYHIECTBEHHbIE IPU3HAKM BUPYCOB, KIJIETOK
MPOKApUOT M JDYKAPHOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB; 0COOEHHOCTH MPOLIECCOB OOMEHA BEILIECTB U MPEBpAICHUS
SHEPTUM B KIIETKE, (POTOCHMHTE3a, IMIACTHYECKOTO M IHEPreTHUYECKOTO
oOMeHa,  XEeMOCHHTE3a,  MWTO3a,  Meio3a,  OIUIOJOTBOPEHHUS,
Pa3MHOKEHUS, UHIMBUIYAIbHOTO PAa3BUTHUsI OpraHn3Ma (OHTOTEHE3)

YMeHune MMPpUMCHATH IMOJIYYCHHBIC 3HaHUA JIIL 00BsICHEHNS
OMOJIOTMYECKHUX MPOLECCOB U SBJICHUH, AJIA MPHUHATUS NPAKTUYECKUX
pelIeHni B TOBCEHEBHOM KU3HHU B LEJIAX oOecreyeHus: 0e30macHOCTH
CBOETO 37I0POBbS M 3/I0POBbsI OKPYKAOLIUX JIFOJEH, COOIIOAEHUS HOPM
IPAMOTHOTIO IIOBEACHUS B OKPYKAOLIEH NIPUPOJHOMN Cpelie; IOHUMaHUe
HEOO0XOUMOCTH HCIOJIb30BAHUS JOCTH)KEHUH COBPEMEHHOM OMOJIOruu
1 OMOTEXHOIOTHIH AJI1 paquOHAJIBHOTO IMPUPOJAOIIOJIB30BaAHUA

YMeHue pemaTh 3J€MEHTapHble I€HETHYECKHE 3aJaud Ha MOHO- U
TUTHOPUHOE CKpEIIMBAaHME, CICIUICHHOE HACJICIOBAaHHUE, COCTABIISATH
CXeMBl ~ MOHOTHOPHUIHOTO CKpELIMBaHUS Uil  MpeJICKa3aHus
HacJIe0BaHMS IPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE U IpaKTHUeCKue paboThl,




10

coOmonaTh mpaBwia Mpu pabore ¢ y4eOHBIM H  Ja0OPaTOPHBIM
obopyoBaHHEM

VYMeHHe KPUTUYECKH OLECHMBATh M HMHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOT0 COJCPIKaHKs, BKIIOYAIOINIYIO TICEBOHAYYHbIC 3HAHUS
U3 pas3iuvHbIx UCTOYHUKOB (CMU, HaydHO-MOMYJISIpHBIC MaTepPHAbl);
OTUYCCKHUE ACICKTBI COBPCMCHHBLIX I/ICCJIG[[OBaHI/Iﬁ B 61/IOJIOFI/II/I,
MEIUIMHE, OMOTEXHOJIOTHU

YMeHue co3maBaTh COOCTBCHHBIC MHUCHMEHHBIC M YCTHBIC COOOIICHHUS,
000011251 OMOJIOTUYECKYI0 HH(POPMAIMIO U3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO MCIIOJIb30BATh MOHITHIHBIN amnmnapaTt OUOJIOTHH

11 KIIACC

Kon

NPOBEPSEMOro

pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa30BaTeJILHOM NPOrPaMMBbI CpeIHero 001ero oopazoBanus

CdopMUpOBaHHOCTh 3HAHUK O MECTE W POJU OHOJOTUU B CUCTEME
HAYYHOTO 3HAHUsS C€CTECTBCHHBIX HAYK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIC POCCHUHCKUX M 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B pa3BHTHE
Ounosnorny; (QyHKIMOHAILHON TPaMOTHOCTH 4YEJIOBEKA IS PEIICHHS
JKU3HCHHBIX 3a/1a4

YMeHHuEe pacKpblBaTh COJCpKAHUE OWOJIOTUYECKUX TEPMHHOB U
TIOHSITUIA: BUJ, TOMYJSAUS, TEHOPOHI, SBOJIOIWS, JBMKYIIHE CHIIBI
(dakTopsr) IBOJTIOINH, MPUCTIOCOOICHHOCTh OpraHU3MOB,
BUI000pa30BaHNe, FIKOJIOTHIECKUE (PaKTOPHI, IKOCUCTEMA, IPOTYIICHTHI,
KOHCYMCHTBI, PEIYyLEHTHI, [IEMU IMUTaHHs, DKOJOTHYECKas MHpaMHIA,
OmoreolieHo3, Onocdepa

YMeHue uznaraTb OMOJIOTHUECKHE TEOpUH (PBOJIIOLIMOHHAS Teopus Y.
JapBuHa,  cHHTeTHYecKas  TEOpHUs  HBOJIOIMH),  3aKOHBI U
3aKOHOMEPHOCTH (3apojpimieBoro cxoxacrsa K.M. boapa, uepenoBanus
IJ1aBHBIX HampapieHud u nmyteit sBomonuu A.H. CeBepiioBa, yueHus o
ouocdepe B.1. BepHaackoro), onpenensiTe TpaHUIlbl UX TPUMEHUMOCTH
K )KUBBIM CHCTEMaM

YMeHue BnaseTh METOAAMM HAy4dyHOro T[IO03HaHWS B OHMOJIOTUH
(HabmoJleHNe W OIMCAHHWE JKMBBIX CHUCTEM, NPOIIECCOB M SBIICHHIA;
OopraHu3anyss ¥  HpPOBEJAEHUE  OMOJIOTMYECKOTO  HKCIEPUMEHTa,
BBIJIBUKEHUE TUIIOTE3BI; BBISIBIICHHE 3aBUCUMOCTH MEXIY
UCCIIElyeMbIMH BEIMYMHAMHU, OOBSCHEHHE IOJIYYEHHBIX pE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAy4YHBIX IIOHATHM, TEOPUH M 3aKOHOB;, YMEHHE
JIeJ1aTh BBIBOJIbl HA OCHOBAHUM IIOJYYEHHBIX PE3YJIbTATOB)

YMeHue BBIJEIATh CYIIECTBEHHbBIE TIPU3HAKH CTPOCHHS OMOJIOTHYECKUX
OOBEKTOB:  BHUJIOB,  TOMYNSALHHA, TPOAYIEHTOB, KOHCYMEHTOB,
PEAYLIEHTOB, OMOTEOIICHO30B U IKOCUCTEM; OCOOCHHOCTH MPOIIECCOB
HaCJIeICTBEHHON W3MEHYHBOCTH, €CTEeCTBEHHOI'0 otOopa,
BUJI000pa30BaHus, IMPUCIOCOOJNIEHHOCTH  OPTaHHW3MOB,  JCHCTBHSA
IKOJIOTHYECKUX (PaKTOPOB HA OPTaHHU3MBI, IIEpEHOCA BEIIECTB M MOTOKA



OHCPTUU B 3KOCUCTEMAX, aHTPOIOTCHHBIX M3MEHCHHII B DKOCHCTEMaxX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX LUKIIOB
B Ouocdepe

YMmenue IMPUMCHATH IMMOJTY4YCHHBIC 3HaHUA JJIsL O6’b$ICHCHI/ISI
OMOJIOTUYECKUX IPOLIECCOB U SIBICHMH, VIS MPHHATUS MPAKTUYECKHUX
pelIeH B TOBCETHEBHOM JKU3HU B LIEJSIX OOecreyeHus: 0e30MacHOCTH
CBOETO 3/I0POBbsI U 3[J0POBbsI OKPYKAIOUIMX JIFO/ICH, COONI0ACHHS HOPM
TPaMOTHOTO TOBEJICHHSI B OKPY)KAIOIICH MPUPOJHON Cpelie; TOHUMaHKE
HEOOXOMMOCTH HCIIOJIb30BAHUS JOCTIIKCHUI COBPEMEHHON OHMOJIOTUH
JUISl PAIIMOHAIBEHOTO TIPHPOI0NIOIB30BaHHUS

VYMeHue pemarb 3jieMeHTapHble OUOJOTMYECKHUE 3aadyH, COCTAaBISATh
CXEMBI IIepeHOCca BEIIECTB M SHEPTUU B dKOcUcTeMax (LM MUTAHUS)

YMeHne BBIONHATH J1A0OpaTOpHBIE M MPAKTUYECKHE padoTHl,
coOmoaTh mpaBwia Ipu padote ¢ y4eOHBIM U JAOOPATOPHBIM
obopyIoBaHuEM

VYMeHHe KPUTHYECKH OIICHHBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP KaHUS, BKIIIOUAIOIIYIO TICEBJOHAYYHBIC 3HAHUS
13 pasnmuyHbIX UCTOYHMKOB (CMMU, Hay4dHO-TIONMyJIApHBIE MaTEpHAIb);
paccMaTpuBaTh rnodaabHbIC 9KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
HO3ULIUIO

10

YMeHue co3aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000m1ast 6uosorHYecKyt0 WHGOPMAIUI0 M3 HECKOJbKHUX HCTOYHUKOB,
rPaMOTHO UCHIOJIB30BaTh MOHATUHHBIN anmapat OMOJIOTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
buonorus kak Hayka

Buomornss — wayka o JxuBoil mpupone. Pomp Oumonorun B (GopMUpOBaHHUU
COBPEMEHHOW Hay4HOH KapTHHBI MUpa. CucTemMa OMOIOrHYECKUX HAYK

Metoabl Mo3HaHUSA KUBOW NpUPOAbI (HAOIIOAECHUE, SKCIEPUMEHT, OINUCAHME,
u3MepeHue, Kiaccu(uKanus, MOJEIUPOBaHUE, CTaTUCTUYecKas o0paboTka
JTAHHBIX )

JKuBble cuCTEMBI U X opranm3anms

2.1

2.2

3.1

XKusbie cuctembl (OmocucTeMbl) Kak IpeaMeT u3yudeHusi Ouosnoruu. CBoiicTBa
O6uocucTeM U UX pazHooOpasue

YpoBHM oOpraHuzanuy OUOCHUCTEM: MOJEKYISPHO-TEHETUUECKUH, KIETOYHBIMH,
OpTraHU3MEHHBIH, MOMYIISIIMOHHO-BUIOBOH, YKOCUCTEMHBIH, OMOCHepHBIN
XHMMHUYECKUH COCTAB U CTPOEHUE KIIETKH

XHMMHMYECKUN COCTaB KJIETKH. XHUMHUYECKHE DJIEMEHTBI: MaKpOJJIEMEHTHI,
MUKpOdJeMeHThl. Boxma u  MuHepanbHblie BeniectBa. @DyHKuMuM BOOBI U
MUHEpaJIbHBIX BEIIECTB B KieTke. [lognepxanue ocMoTuyeckoro 0anaHca

3.2

3.3

3.4

benku. CocraB u crpoeHue O€nKkOB. AMMHOKHUCIOTBI — MOHOMEpHI OEIIKOB.
He3ameHnMbIe 1 3aMEHIMbIE AMUHOKUCIIOTBL. AMHUHOKHCIOTHBIH COCTaB. Y pPOBHU
CTPYKTYpPBl OCJIKOBOM MOJEKynbl (MEpBUYHASL, BTOPUYHAS, TPETHUYHAS U
YeTBEPTHYHAS CTPYKTypa). XHWMHUECKHE CBOWCTBa OenkoB. buonormueckue
(byHKIMN OEJIKOB.

@epmeHThl — OMonormyeckue Kartanmmzatopsl. CTpoeHue QepMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crenupuaHoctb. Kodepmentsl. Butamunbl. OTindus
(epMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB

VYrneBonbl: MOHOcaxapuibl (TJIFOKO3a, pubo03a M Je30KCHUpr003a), aucaxapujibl
(caxapos3a, JnakTo3a) W moJucaxapulbl (Kpaxmai, TJIMKOTEH, LeJUII0JI03a).
buonornueckue QpyHKIUHN YTIEBOIOB.

Jluruael:  TpUrIHMUEpHIbl,  crepouabl,  (ochomumuasl.  ['mapodunbHO-
ruapodoOHBIe  CcBOWCTBAa. buonmorndeckue @yHkuuu munuaoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB M JIUMHJIOB KAK HCTOYHUKOB YHEPTUU

Hyxnennossie kucnorel: JIHK n PHK. Hykieotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Ctpoenne u pynknuu [JHK. Crpoenne u pynakuuu PHK. AT®: crpoenune
1 QYHKITUU

3.5

3.6

3.7

[uronorus — Hayka o kietke. Knerounas reopus. MeTo bl H3y4eHHUsI KIIETOK

Knerka kak menoctHas kuBas cucrema. OOuMe NMpU3HAKK KIETOK: 3aMKHYTas
HapyxHass memOpana, Mosekyiasl JIHK kak reHeTumueckuii ammapar, cuctema
CHHTe3a OerKa

Tumbl KJIETOK: SyKapuoTHdeckas U mnpokapuotuueckas. OCOOEHHOCTH CTPOEHUS
npokapuornyeckol  kierku. Kierounas crenka — Oakrepuil.  CrtpoeHue
9YKApHUOTHUECKOW KJeTKH. OCHOBHBIE OTJIUYUS DPACTUTEIBHOM, >XUBOTHOW U
IrpUOHON KIIETKU

3.8

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIETOYHAsl CTEHKA, IVIMKOKAJIUKC, HX
¢ynkuun. [1na3matnueckas memOpana, e€ cBoiicTBa U pyHkuuu. Lluromnasma u eé
oprasouipl. OnHOMEMOpAaHHBIE OPraHOMJIbI KIIETKU: 3HJOIIa3MaThyecKas CeTh



3.9
3.10

4.1

4.2

4.3

4.4

4.5

5.1

(BIIC), ammapar [ombmxu, iu3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIETKU:
MHUTOXOHJIPHH, TUIACTUABL. [IpOMCXOKICHUE MUTOXOHIPUH H TUIACTH. Bumbl
mwiactua. HememOpaHHBIE OpPraHOWIBI KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHTD,
PECHUYKH, KTyTUKU. DYHKIMHA OPraHOMIOB KJIETKU. BKITtoYeHus

SAnpo — peryastopHbli neHTp KieTku. CTpoeHue sjpa: saepHas 000J0YKa,
KapHuoIia3Ma, XpOMaTuH, sIAPBIIIKO. XPOMOCOMBI

TpaHcopT BEHIECTB B KIIETKE
Ku3HenesTeNnbHOCTh KIETKH

OOMeH BemIecTB, WIM MeTa0OoIu3M. AcCUMWIALUA (TUTACTUYECKUH OOMEH) H
JTUCCUMUTISIIIASA (SHEPreTHUeCKuii 0OMEH) — JIB€ CTOPOHBI €IWHOTO IpoIecca
MeTtabonu3ma. Tumbsl oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbId. Poib
(hepMEeHTOB B 0OOMEHE BEIIECTB U IPEBPANICHHH YHEPTUH B KIICTKE

®orocunTte3. CBeroBas u TeMHOBas (a3wl GorocuHTe3a. Peakumuu GorocuHTe3a.
DddexTuBHOCTL PoTOCHHTE3a. 3HAueHHE (POTOCHHTE3a IS KH3HU Ha 3emIe.
Bnustaue ycnoBuit cpenbl Ha (OTOCHHTE3 U CIOCOOBI TOBBINIEHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTECHUH.

XemocuHTe3. XEMOCHHTE3UPYIONIMEe OakTepuu. 3HAYECHHWE XEMOCHHTE3a JUIst
JKM3HH Ha 3eMiIe

OHepreTndyeckuii oOMeH B KjeTke. PaciueruieHue BelIecTB, BbIIEICHUE U
aKKyMYJINPDOBAaHME OJHEPrudM B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenune m ero Buasl. KHCIOpoIHOE OKHCIEHHME, WIM KJIETOYHOE
JbpixaHue. DPPEeKTUBHOCTh IHEPreTUIECKOro 0OMeHa

Peakiun matpuunoro cunresa. I'enernueckas napopmanus u JHK. Peannsanms
TeHEeTUYeCKO HH(opManuu B KIeTKe. ['eHeTndyeckuil KoJ U €ero CBOMCTBa.
Tpanckpunuus — marpuusbiii cuHte3 PHK. Tpancnsaums — OGuocuHTe3 Oenka.
KoaupoBanue amuHokucaoT. Posib pubocom B GocuHTE3€e Oernka

Hexnerounsie Qopmbl xu3Hu — BHpychl. Mcropus oTkpbeiTus Bupycos (/.M.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HEACATEIBHOCTH BHUPYCOB.
baktepuodaru. bone3nu pacTeHuid, >KUBOTHBIX M 4YEJIIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxedunura yenoseka (BUY) — Bo3Oynutens CITH/la.
[Ipodunaktuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIMA

Pasmuoxenue u WHIAWBUAYAJIBbHOC PA3BUTUC OPTaHU3MOB

Kierounslii 1WKI, WM S>KU3HEHHBIM LMK KIeTku. HMHTepdaza u  MHUTO3.
[Ipoueccel, mpotekaromme B uHTepdasze. Perumkanus — peakius MaTpUYIHOTO
cuateza JIHK. Crpoenume xpomocoM. XpOMOCOMHBIM Ha0Op — KapHUOTHIIL.
JIMIUIIONAHBIA W TaluIOMJHBIA ~ XPOMOCOMHBIE ~ HAa0OpBL.  XPOMATHJBI.
[uronornyeckne OCHOBBI PpPa3sMHOKEHHMS M HMHAMBUAYAJIBHOIO  Pa3BUTHS
OpraHU3MOB.

Henenne knetkm — wmurto3. Craaum muto3za. [lpoueccsl, mpoucxopsmue Ha
pa3HbIX CTAAUSAX MUTO3a. BUOIOrHYecKnii CMBICII MUTO3a

5.2

5.3

@opMbl pa3MHOXKEHHsI OpraHM3MOB: Oecroyioe W mojoBoe. Buabl Oecrosioro
Pa3MHOXKEHHUA: JIeJIeHHME HaJBOE, IIOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHHE. MICKycCTBEHHOE KIIOHMPOBAaHUE
OpPTraHMU3MOB, €r0 3HaYCHHE IS CEeJICKIIUU

[TosnoBoe pazMHOXKEHHE, €T0 OTIIMYUS OT OECIONOrO.

Meito3. Craguu wmeno3a. Ilponecchl, OpoucXoislMe Ha CTaAMsIX Meio3a.
[loBenenne xpomocom B Meno3e. Kpoccunrosep. buosnormueckuii cMbici U
3Ha4YE€HHUE Meio3a



5.4

5.5

6.1

6.2

l'amerorenes — mporecc 00pa30BaHUS TMOJOBBIX KJIETOK Y KHBOTHBIX. [lojoBbIe
KeJe3bl: CEMCHHUKH U sSMYHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX KIIETOK —
rameT (CrepMaro3ou]l, SUILEKIeTKa) — crepMaroreHe3 u oorene3. OCoOOEHHOCTH
CTpOEHHS SIMIIEKJIETOK U criepmaTo3ouoB. Omnogorsopenue. [laprenorenes

WupuBuayanbHOe  pasButue  (OHTOTEHE3).  OMOpPHOHAIBHOE  pa3BHTHE
(amOpuorenes). DTambl SMOPUOHAILHOTO PA3BUTHS y TMO3BOHOYHBIX JKUBOTHBIX:
npoOJieHne, racTpyisius, opraHoreHe3. I[locTaMOpuoHaIbHOE pa3BUTHE. THIIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpsAMOe, HempsMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB; (AKTOPHI, COCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOTE€HE3 IIBETKOBOTO PACTEHHSI: CTPOCHUE CEMCHH,
CTaJIUU PA3BUTHUS

HaCJICIICTBGHHOCTL U USMCHYUBOCTL OPTaHN3MOB

[Ipenmer u 3anauu reveTuku. Mcropus pa3BuTHs reHEeTUKU. BKiag pocCuickux u
3apyOeKHbIX  Y4YEHBIX B pa3BUTHE€  T€HETUKUM. MeTolapl  I'e€HETUKHU
(TOpUIOTOTHYECKUA, LHUTOT€HETUYECKH, MOJICKYJISIPHO-TEHETHUECKHIA ).
OcHOBHBIE TEHETUYECKUE NOHATUA. ['eHeTMYecKass CUMBOJIMKA, UCHOJb3yeMas B
CXeMaxX CKpEeLIUBAHUI

3aKOHOMEPHOCTH HACJEIOBaHUSl IPU3HAKOB, ycTaHOBIEHHble [. Menaenem.
MonoruOpuaHOe CKpelmrMBaHUe. 3aKOH €IMHOO0Opa3us THOPUIOB TIEPBOTO
nokosieHus. [lpaBuino noMuHUpoBaHUA. 3aKOH pacIUEIUIEHHMs] IPU3HAKOB.
I'umore3a ynctoTel ramert. [1oHOE 1 HETIOJIHOE JOMUHHPOBAHHUE.

JurubpugHoe CKpelmuBaHue. 3aKOH HE3aBUCHUMOTO HACIICIOBAHUS IPU3HAKOB.
[{uToreHeTHUECKNEe OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUS. AHATU3UPYOIIee
CKpCIIUBAaHHC. Wcnonp3oBanue AHAJIU3UPYOUICTO CKpCIIUBaHUA JJIA
oTpe/IeIeHUs] TEHOTUIIa 0COOU

6.3

6.4

6.5

6.6

CuerieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HacleIOBaHUIO TIeHOB. Hapymienwe  cueruieHus TE€HOB B pe3yJbTaTe
KpOCCHHIOBepa. XpOMOCOMHas TEOPHsI HACIeICTBEHHOCTU. [ 'eHeTH4YeCcKe KapThl.
I'enernka mnoma. XpOMOCOMHOE OINpeAcIeHUuEe Imoja. AYTOCOMBI M IIOJIOBBIE
XPOMOCOMBEI. T'omorameTHbIE U TeTCPOraMETHBIC OPraHU3MBbI. HaCJ'IeI[OBaHI/IC
IIPU3HAKOB, CLIETIJIEHHBIX C [T0JIOM

N3menunBocTh. BUabl M3MEHUMBOCTHM: HEHACICACTBCHHAs U HacJEJICTBECHHAs.
Ponmp  cpempl B HEHACHEACTBEHHONM  M3MEHYMBOCTH. XapakTepucTUKa
MOAU(DHUKAITMOHHON M3MEHUYUBOCTH. BapuallnoHHBIN psl M BapHallMOHHAs KpUBasl.
Hopma peakuuu npusnaka. KonndecTBeHHbIE M Ka4€CTBEHHBIE MPU3HAKK M UX
HOopMa peakiun. CBoiicTBa MOIU(DUKAIIMOHHOW U3MEHUYUBOCTH

HacneactBenHas, WM TEHOTUIMYECKas, W3MEHUMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Melo3 M TMONOBOM mpolecc — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTU. MyTanoHHast u3MeHUUBOCTh. Knaccugukanus MyTanuii: reHHble
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa ¥ pu4YMHbI MyTauuid. MyTrareHuble (akTopbl.
3aKOH rOMOJIOTHYECKUX PSAJOB B HacjencTBeHHOM n3menunsocty H.M. BaBunosa

I'enernka wuenoBeka. Kapuortun denoBeka. OCHOBHBIE METOIbl TI'€HETHKHU
4eJI0BeKa: TCHEAIOTHYCCKHIA, OIU3HEILIOBBIN, IIUTOTCHETUYCCKUI,
OMOXMMHMUYECKUH, MOJEKyJIsipHO-TeHeThuYecKkuil. COBpEMEHHOE OIpeaeseHue
TEHOTUIIA: TOJHON€HOMHOE CEKBEHHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C
nomombio [I[[P-ananu3a. HacneacTBeHHblie 3a0oJjieBaHMsI YETOBEKA: TEHHBIE
0osie3HH, OOJIE3HM C HACIEIACTBEHHOW MPEapacHoI0kKEeHHOCTbIO, XPOMOCOMHbBIE
6osne3nu. ComaTuueckue M TeHepaTHBHblE MyTauuu. [IpuHIMIIBI 370pOBOTO



o0pasa KU3HU, TMarHOCTUKU, TPOPHUIAKTUKU U JICUYCHHUS TEHETUYECKUX OOJIe3HEH.
Menuko-TeHeTHIeCKoe KOHCYIbTUPOBaHNE. 3HAUYCHUE MEIUIMHCKONW T'CHETHKH B
MPEJOTBPAILLCHUN U JICYEHUHN TeHETUYECKUX 3a00JIeBaHIH YeTI0BeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUHU

7.1

7.2

7.3

Cenexuus Kak HayKa U Ipoliecc. 3apoKI€HUE CEJIEKLINUN U IOMECTUKALS. Y YeHHE
H.M. BaBwioBa 0 T1eHTpax MPOUCXOXKIACHUS M MHOTO00paswsi KyJIbTYPHBIX
pacteHuid. LleHTpBl NPOUCXOXKIEHUS [OMAIIHUX KHUBOTHbIX. CopT, mnopona,
HITaMM

CoBpeMeHHBIE METO/Bl CeleKIUU. MacCcOoBBIH W WHAWBUIAYAIbHBIA OTOOPHI B
CeJIEeKUMU pPACTeHUl M XKUBOTHBIX. OlEHKa 3KcTepbepa. baM3KopoacTBeHHOE
ckpenBanue — HMHOpuAWHT. Yucras nuHusA. CKpelIMBaHWE YHUCTHIX JIMHHM.
I'ereposuc, wiu rubpunnas cuna. HepoJacTBeHHOE CKpelIUBaHUE — ayTOPUIIMHT.
Otnanénnass rubpunmzanus u €€ ycnexu. VCKycCTBEHHBIM MyTareHes H
MOJIyYEHUE TOJHUIUIONAOB. JIOCTMXKEHMSI CeNEeKUMU pacTeHUl, >KUBOTHBIX U
MHKPOOPraHu3MOB

Bbrnorexnomorns kak oTpacyib IMMPOU3BOACTBA. I'ennas HHXKXCHCPUA. DTansl
co3manus pekomOuHaHTHOM JIHK wu TpancrenHbix opranusmoB. Kiertounas
nrwxeHepus. Kiietounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOKEHHUE PACTCHUH.
KJIOHI/IpOBaHI/IC BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpraHnu3MoOB.
DKoyoruueckue W dtudeckue  npodimempl. MO  —  TeHeTHuecKu
MOJIU(UIIMPOBAHHBIE OPTAHU3MBI

11 KITACC

Kopn

11

1.2

ITpoBepsieMblii 3JIEMEHT COAEePKAHUSA
OBOJIIOIMOHHAS OHOJIOTHS

DBOITIONIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa  JIBOMIONMU.  [lanmeoHTONOTHYECKHE:  TIOCIEIOBATEIILHOCTh
MOSIBIICHUST BUJOB B MAJICOHTOJOTHYECKOW JICTOTHCH, TIEPEXOIHBIE (OPMBI.
Buoreorpaduyeckue: cxoncTBo u paznuune GayH u (IOp MaTEPUKOB U OCTPOBOB.
OMOpHOJIOTHYECKUE: CXOJACTBA W  pa3iuyus 3MOPHOHOB pa3HBIX  BHUJIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTHYHEIE,
pPYAMMEHTApHBIC OpTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMUYIECKHE: CXOJICTBO
MEXaHHM3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OIMUYECKHUX IyTeH Yy BCex
OpPraHu3MOB

OpomtormonHas Teopus Y. Jlapsuna. [Ipeanocsiiky BOSHUKHOBEHHS JTapBUHHU3MA.
JIBIOKyIIME CHIIBI SBOJIIOLUUH BUIOB 10 J[apBUHY (M30BITOYHOE pa3MHOKEHHE TPU
OTPaHMYEHHOCTU PECYpCcOB, HeomlpeaenéHHas H3MEHUYMBOCTh, Oopnba 3a
CYILIECTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

1.4

Cunretnueckass Tteopust »sBomonuu (CTD) u  ocCHOBHBIE €€ TMOJOXKEHHUS.
MuxkposBomorus. [Tonymsius Kak equHUIA BUIA U 3BOJIIOLUU

JBuxyme cuibl (GakTopbl) SBOJIOLMU BHJIOB B Hpupoje. MyTanuoHHbIN
nporecc U KOMOMHATHUBHAsT M3MEHUMBOCTb. [lomynslmoHHBIE BOJHBI U Jpeid
reHoB. M3omsuus u murpanus. EcrecTBeHHBI 0TOOp — HampaBisiiomuil (aktop
3BOMIONNHU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTh  OPraHM3MOB  Kak  pe3yibTarT »Boironuu. I[Ipumepsr
IpUCTOCOOICHNH Y OpraHu3MoB. ApoMop(O3bl U UAHOAIANTALINY.



1.5

Bun u Bunoo6paszosanue. Kputepun Buna. OcHoBHbBIE (POpPMBI BHI000pa30BaHU:
reorpa)uuecKoe, IKOJIOTHIECKOe

MakposBomorisi.  Dopmbl  3BomoUMU:  (uUIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIONHUN

2.1

2.2

Bo3HMKHOBEHME U pa3BUTHE KU3HU Ha 3eMIie

JlonayuyHble IpeACTaBICHUSA O 3apOXKICHHUM >KU3HHA. HaydHble TIUIIOTE3bI
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOUOreHe3 W MaHCIepMHs. XuMHUYecKas
HBOJIIOLHUA. OKCIIEPUMEHTAJIbHOE TMOATBEPKJICHUE XHUMHUYECKOW SBOJIIOIUH.
Hauanpabie sTanel Ouosoruveckoil spomtonmu. ['mmoresa PHK-mupa. IlepBrie
KJICTKHU U UX 3BOJIOIMA. (I)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

PazButue xu3Hu Ha 3emsie mo 3paM u nepuoaaMm. Karapxeil. Apxeiickas u
nporepo3oiickass dpbl. [laneosoiickas spa u e€ mnepuoabl: KeMOpHiIlCKuil,
OPIIOBUKCKHW, CWIYPUWCKHUW, JI€BOHCKUM, KAaMEHHOYIOJIbHBIM, IEPMCKHUM.
Me3o30iickas 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKHI, METOBOIA.

Kaitno3oiickas 3pa u €€ nepuopl: NajeoreHOBbIM, HEOr€HOBBIM, AHTPOIIOT€HOBBIH.
XapakTepucThKa KIMMaTa € TEOJOTHYECKHX mporeccoB. OCHOBHBIC OTarlbl
ABOJIIOIIMUA PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH u
J)KUBOTHBIX. [losIBII€HME, paclBET M BBIMUPAHKE TPYIII )KUBBIX OPTAHU3MOB

2.3

2.4

2.5

2.6

3.1

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIbl OPraHU3MOB

OBOJIIOIMS 4YeJIOBEKAa. AHTPONOJIOrvsa Kak Hayka. Pa3BuUTHe mnpeacTaBieHUN O
MPOUCXOXKJICHUHM YelIoBeKa. MeTonbl u3ydeHus aHTpororesesa. CXoicTBa
pa3nuyus 4esoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKa.
JBwxymme cwibl (dhakTopel) aHTpornorene3a. HacnencTBeHHass MU3MEHYMBOCTh U
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHBI 00pa3 >KW3HHU, H3TOTOBIEHHE OpYIUil
Tpy/la, MBIIILJICHUE, PEYb

OCHOBHBIE CTaguU W BETBU HBOJIIOIMU 4YEJIOBEKA: aBCTPAJIONUTEKH, YermoBek
ymenslid, YenoBek mnpsaMoxondmuid, YemoBek HeaHaepTanbCKkuid, YemoBek
pasyMHbIii. Haxonku HCKOMaeMblX OCTAHKOB, BpEMsI CYIIECTBOBAHHUs, OOJIACTh
pacrnpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIAUS

Yenoseueckne packl. OCHOBHBIC OOJNIBIIME PAchl: €BpONEOoHMIHAs (EBpaszuiicKas),
HErpo-aBCTpaIONIHAs (3xBaTOpHAIbHASA), MOHT'0JIOUAHAS (asmarcko-
amepHKaHcKas). YepTbl MpUCIOCOOICHHOCTH MPEACTaBUTENICH YEIOBEUSCKHUX pac K
YCJIOBUAM CYHICCTBOBAHUAA. EI[I/IHCTBO YCIIOBCYCCKHUX pac. KpI/ITI/IKa pacu3sma

Opranu3Mbl 1 OKpyXkarolas cpeia

DKOJIOTHSl KaK Hayka. 3aJaud M pa3lielbl AKOJIOTruUu. MeToAbl 3KOJIOTHYEeCKUX
UCCIIEIOBaHUM. DKoJIornyeckoe MupoBo33peHue. Cpenbl oOUTaHUS OPraHU3MOB:
BOJ[HAs, HA3€MHO-BO3/IyIIIHAsl, IOYBEHHAsI, BHYTPUOPTraHU3MEHHAas

3.2

3.3

3.4

Okonorndyeckue  (akropel.  Knaccupukamuss — 3KoJOrMUYECKHX  (DaKTOpOB:
abuornueckne, OHMOTHYECKHE M AaHTPONOTEHHbIe. JleficTBHE HSKOIOTMYECKUX
(bakTOpOB Ha OPraHU3MBbI

AbGuoTtnueckue (akTopbl: CBET, TEMIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[IpucniocoOnenust  opraHu3MoB K  JeicTBHIO  aOMOTHUYECKUX  (aKTOPOB.
buonoruueckue puTMsl

buotnueckue ¢axtopsl. Buabsl OHOTHUECKHMX B3aUMOJECHCTBUIN: KOHKYpPEHIIMS,
XUITHUYECTBO, TMapasuTH3M, MYTYalu3M, KOMMEHCAIM3M (HaXJeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCaJIM3M,  HeWTpamuzM.  3HaueHHEe  OHMOTHYECKHUX
B3aMMOJICHCTBUH JJIS CYIIECTBOBAHUSI OPTaHM3MOB B IPUPOAHBIX COOOIIECTBAX



3.5

OKOJIOTUYECKHE XapaKTEPUCTUKU NONyaaunu. OCHOBHBIE I10KA3aTEIN HOMYJISINN:
YHUCJIEHHOCTh, IIJIOTHOCTb, POXKIAE€MOCTb, CMEPTHOCTb, IPUPOCT, MUTPALUS.
JIMHaMKKa YUCIIEHHOCTH NOIYJISLUN U €€ PEeryJsinus

COO6H.[€CTB21 1 5KOJOTHUYCCKUEC CUCTCMBI

4.1

4.2

CoobmecTBOo opranu3mMoB — Ouoneno3. CTpyKTypbl OHOIIEHO3a: BUAOBaf,
MPOCTPAHCTBEHHAs, Tpodudeckas (rmmeBas). Buapl-momuHaHTel. CBsS3M B
OuoLeHo3e

Dkonoruveckre cucreMbl  (d9kocuctembl). [loHsiTHE 00 OJKOCHCTEME W
ouoreoneHose. DOyHKIMOHAIbHbIE KOMIIOHEHTHl SKOCUCTEMBI: IPOJIYLEHTHI,
KOHCYMEHTBI, peayLeHTbl. KpyroBopoT BELIECTB U MOTOK 3HEPTUU B SKOCUCTEME.
Tpoduueckue (MUIIEBBIE) YPOBHH DJKOCHUCTEMBI. [lWieBble ILEMM H CETH.
OcHOBHBIE TIOKa3aTeIN JKOCHCTEMBI: OMOMacca, MPOAYKIHUSA. DKOJIOTUYECKUE
MUpaMUIbl: TPOAYKIIMH, YHUCIEHHOCTH, Ounomaccbl. CBOWCTBA HSKOCHCTEM:
YCTOMYMBOCTB, CAMOpPETyJiALus, pa3Butue. Cykueccus

4.3

[IpupoHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONIOT€HHbIE OKOCHCTEMBI. ATpO3KOCHCTEMBI. YpOOIKOCHUCTEMBL.
buonoruueckoe u X035HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpasue kak Qaktop ycroumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMUECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

4.5

Vuyenne B.M. Bepnanckoro o Ouocdepe. I'panuibl, coctaB M CTPyKTypa
6uocheprl. JXKuboe BemectBo M ero ¢yHkuuu. OcoOeHHOCTH OHOchepbl Kak
r06anpHOM 3KocHcTeMbl. J[MHaMU4eckoe paBHOBecMe U oOOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemiecTB U OHOT€OXMMHYECKHE IUKIBI 3JIEMEHTOB
(yrnepona, azota). 3oHaIbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIITH

UenoseuectBo B Oumocdepe 3emin. AHTpONOTeHHbIE M3MEHEHUs B Ouocdepe.
['moGanbHBIE IKOTOTUYECKUE TTPOOTIEMBI.

OcHOBa  palMOHANLHOTO  YIPABJICHUS MPUPOJAHBIMH  pecypcaMH H  HUX
ucrnonb30BaHue. JlocTikeHus: OMONIOTHH U OXpaHa MPUPOJIbI



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* buonorus. 10 knacc. [laceunux B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
ITon penakuueit [laceunuka B.B. Axkumonepnoe o61miectBo «3narenbeTBo
«IIpocsemienue

* buonorus. 11 knacc. [Naceunux B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
ITon penaknueit [laceunnka B.B. Axknmoneprnoe o61ectBo «3marenbcTBo
«IIpocBemienue»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJISA
e lHpopMaMOHHO-METOINYECKOE MUCHhMO 00 0COOCHHOCTSIX MIPET01aBaHUS
yuyeOHoro npeameta «buonorus» B 2025/2026 yueOHOM TOTY
https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
e ¢ JlocTHxKEHUE METAITPEAMETHBIX PE3yJIbTATOB B paMKaxX U3y4eHUs
MPEMETOB €CTECTBEHHO-HAyYHOTO 0Ji0Ka (OCHOBHOE 00111ee 00pa30BaHMUE)
: METOIMYEeCKUe pekoMeHaamuu estestvenno-nauchnyj-blok 01.pdf
e buonorus (yrnybnenusiii ypoBens): Peanuzanus tpedbosannit ®I'OC
CpeaHero oo01ero 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/3NSBnV

e Jyist METOIUYIECKOTO COTIPOBOKIACHHS MPOMUITBLHBIX TEXHOIOTUUECKHIX

U €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKHIA (PU3UKO-TEXHUUECKHI

uHcTUTYT (M®TN) paspadoran npoekt «Hayka B peruoHbD

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

e MeTroanuecKrue peKOMEH/IAIMH 110 CO3JaHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOTO NpOoduiIel U KJIACCOB C YIITyOJICHHBIM HU3yUYEeHUEM
MaTeMaTUuKH, PU3NKUA, XUMUH, OUOJIOTUU B 00I1e00pa30BaTeIbHBIX
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 B3aumoaeiicteus “Illkona —
BYy3 — npeanpusatue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr sh v p 2025.pdf

e KonTekcTHbIC 3a7a4uu. 3a1aHus 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

Metonnueckuit keric. CUEIUIEHHOE HAcIe0BaHue Tpu3HakoB. buonorus. 10
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie priznako

v.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
e buodmuoreka I{OK https://m.edsoo.ru/7f413368
e CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577



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://m.edsoo.ru/7f413368
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

