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INOSICHUTEJBHAS 3AIINCKA

Pabouas mporpamma no «buonormm» 3a Kype 10-11 kiaccoB cocTaBieHa Ha
OCHOBE:

 MefepalIbHOTO  TOCYAAPCTBEHHOTO 00pa30BaTENbHOrO CTaHAAapTa CPEIHEro
o6mero obpasopanus (IIpuxas Murmpocseuternust Poccuu ot 31.05.2021 r. Ne 287 ¢
yuerom Penepanproii paGoueil mporpaMMsl cpefiHero odmero o6pasoBaHus, MPHUKa3 OT
18.05.2023 r. Ne 370);

« OOIT COO PTI'bOY COI 8 r. Kyna6 um. K.JI. Yiuurckoro;
« ITporpammsl Bocrmranust PT TBOY COIL B r. Kyna6 um. K.JL. YiuuHCKoro;

ITporpaMma 1o GHOJIOTHH Ha YPOBHE CPEAHET0 00IIero 06pa3oBaHus COCTABICHa Ha
OCHOBe TpeGOBaHHI K pe3ysIbTaTaM OCBOEHHUs CpelHeH o0pa3soBaTeNbHOH NpOrpaMMBbl
cpefHero obmero obpasosanus, npexcrasieHHsx B ®I'OC COO, a Takxe desepalpHO#
pabodeit mporpaMMbl BOCIIMTAHKSA C YYE€TOM PETHOHAIBHOIO KOMITOHEHTA.

IIporpaMma 110 GHONOTMM HAMpaBieHA Ha (OPMHPOBAHME ECTECTBEHHO-HAYYHOH
IPAMOTHOCTY OOYYAFOIIMXCS ¥ OPraHM3allii0 N3ydeHus OMONIOruK Ha AesTeNbHOCTHOH
ocHOBe. B mporpamMme 1o GHOJIOTHE YIUTHIBAIOTCS BO3MOXKHOCTH y4€0HOTO IPeTIMeTa B
peammzaiuu  TpeboBapmit OI'OC  COO x miIaHUpYeMBIM  JIMYHOCTHBEIM M
MeTaIpeIMETHEIM Pe3yJIbTaTam oGydeH s, a TAKKe PealTH3allis MeXIIPEAMETHBIX CBA3CH
eCTECTBEHHO-HAYYHBIX YUeOHBIX IPEMETOB Ha YPOBHE CpeHero obmero oGpasoBaHus.

TIporpaMma o GHOJIOTHM Ha yPOBHE cpeiHero obmero o6pazosanus paspaboraHa
Ha ocuose MemepanpHOro 3akona ot 29.12.2012 Ne 273-®3 «O6 ofbpasosanmz B
Poccntickoit eneparmm», ®T'OC COO, Konuenuu npenojaBaHusl y4ueOHOro npeAMeTa
«BrOIOrHs» ¥ OCHOBHEIX ITOJIOKEHMH (eepapHoil pabodell mporpaMMbl BOCITUTaHHA.

YueGusiil npeamer «buonormsy yray6nénsoro yposHs u3ydenus (10-11 xnaccsr)
SBJISIETCS ONHUM M3 KOMIIOHEHTOB NpeIMeTHOW oOmactd «ECTeCTBEHHO-HAYUHBIC
npeamers». Cornacuo nonoxerusM ®I'OC COO mpodmibHble y4eOHBIS IPEAMETE,
p3ydaeMble Ha YITyGIEHHOM YpPOBHE, SBISIOTCS CocoboM auddepeHumranuy o0y deHus
Ha YpOBHE CpeIHEro o0Iero o6pasoBaHus U IPU3BaHE! 00ECIEUNTh IPEEMCTBEHHOCTD
MEX/Ty OCHOBHBEIM OOIIMM, CPEIHUM OOIIUM, CPEIHAM NMPO(ECCHOHANBHEIM H BBICIIAM
o6pasoBanyeM. B TO e BpeMs Ka/IbIi W3 3THX y4eOHBIX IIPE/IMETOB [OJDKEH OLITH
OPHEHTUPOBAH HA MPHOPUTETHOE peEIIeHHe OOpa30BaTENbHBIX, BOCIHUTATEIBHBIX M
pasBHBAIOMIMX  3a/1ay, CBA3aHHBIX C  [poQOpHEHTauMed  oOydvaromuxcs |
CTHMYJIMPOBAaHHEM MHTEpeca K KOHKPETHOM 00IacTy HayqHOTO 3HAHMS, CBA3AHHOIO C
Ouonorueil, MeIUIMHOMN, SKOJIOTHEH, ICUXOIOTHEN, CIIOPTOM MIT BOCHHBIM JIE€TIOM.

Ilporpamma mo Ouonoruu Aa€T NpeAcCTaBleHMe O UMM MU 33la4ax H3YYCHHA
yue6roro mpemvera «Bronorus» Ha yriyGIéHHOM ypOBHE, OIpPENENseT 00s13aTebHoe
(MHBapHAHTHOE) IIPEAMETHOE COIEP)KaHHE, €ro CTPYKTypHpOBaHHE IO pasienaM H
TeMaM, paclpejelieHHe M0 KiaccaM, PEKOMEHAYET IIOCIIeIOBaTeIbHOCTh H3Y4CHHA
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yueOHOro MaTepyaia ¢ yIEToM MEXIPEAMETHEIX U BHY TPHIPEMCTHBIX CBs3€ld, IOTUKU
y4eGHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O0OyJaroIIMXCA. B mporpamme 1o
GHOJIOTHH PealH30BaH MPHHIMI IPEEMCTBEHHOCTH C M3y4eHHEM OHMOJIOTHM HA ypOBHE
OCHOBHOTO 0bIIero o6paszoBanus, Gnarogaps 4eMy IPOCMATPHUBACTCSA HANPABICHHOCTH
Ha TOCNIeNyIoImee pa3BuTHe OHONOTMYECKHX 3HAHWH, OPMEHTMPOBAHHBIX Ha
(GOpMHpPOBaHNE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHH, IKONOTMYECKOr0 MBIIIICHU,
IIpeJICTaBICHH O 3M0POBOM 06pase JKU3HH, Ha BOCIIATAHHe OEPENHOTO OTHOIICHUS K
OKpyXaloIleif TIPHPOXHOH cpelde. B Iporpamme MO OHONOTMM TaKXe MOKA3aHbI
BO3MOHOCTH y4eGHoro npeamera «brosnorisy» B peanusanuu Tpedosanuii PI'OC COO
K IUIaHUPYEeMBIM JIAYHOCTHBIM, METAaNpeJMETHEIM H IPEIMETHBIM pe3ybTaTaM
06y4ueHus ¥ B GOPMUPOBAHUK OCHOBHBIX BHJIOB y4eOHOIO3HABATENPHON NEATEIBHOCTH
0Gy4aIOIUXCA [0 OCBOGHHMIO CONECPXKaHMA OHOJOTMYecKOro o0pasoBaHMA Ha ypOBHE
cpefiHero obIero o6pasoBaHusL.

VueGueii npeamer «BHoNOrHs» Ha YPOBHE CpeIHEro oOmero oOpa3oBaHHs
3aBepIIaeT GMOJIOrHYecKoe 00pa3oBaHue B LIKOJNE ¥ OPHEHTHPOBAH Ha PACIIMPEHUC M
yriyOieHue 3HaHUH OO0YJaIOI[MXCA O JXHMBOM IPHUPOAE, OCHOBAxX MOJIEKYJIApHON H
KJIETOYHOH OHOJOrMM, 3MOPHOJIOTHM ¥ OHOJIOTHH pa3sBUTHSA, TI€HETHKH, CEICKUHH,
OGUOTEXHOJIOIHH, SBOJIOIMOHHOTO YICHHUS U SKOJIOTHH.

Usydenne yueGHoro mpexmera «buomorus» Ha YIIyONCHHOM — ypOBHE
OpHMEHTHPOBAHO Ha IIOATOTOBKY OOydaromuxcs K IIOCIHEAYIOWEMY IOMyICHHIO
6HOJIOrHYECKOro 06Pa30BaHys B By3ax W OPraHH3allUsIX CPEIHEro NPOopeCcCHOHATEHOTO
oGpasoBanusa. OCHOBY €ro COASPIKAHHS COCTABIAET CHCTEMa OHOIOTHYECKUX 3HaHUH,
MOIy4eHHBIX NPH H3yYeHWH OOYJAIOIUMMCS COOTBETCTBYIOIIMX CHCTEMATHUCCKMX
paszieNoB GHOJIOTHH Ha yPOBHE OCHOBHOTO 00IIero o6pa3oBaHus, B 10-11 xmaccax 3TH
3HAHM [ONYYAlOT pa3BuTHe. Tak, paclIMpeHk! M yriTyOueHbl GHONOrMIeCKUe 3HAHIA O
pacCTeHWsX, JKMBOTHBIX, TIpHOaX, OakTepusaX, OpraHU3Me YeJI0BEKa, o0mumx
3aKOHOMEPHOCTAX JKH3HHM, MONOJHUTENBHO BKIIOYEHBl OHOJOTHYECKHE CBEICHMA
IPUKIAIHOTO ¥ MOUCKOBOIO XapaKTepa, KOTOPEIe MOXHO MCIIONb30BaTh Kak OPHEHTHPEI
JUTSL TIOCTIEAYIOLIETo BEIGopa mpodeccun. Bo3aMoiHa TaKKe MHTETpaLyst GHONOrHIECKAX
3HAHMUI C COOTBETCTBYIOIMMHY 3HAHUSIMH, ITOTyICHHEIMHA 00YJaIOMUMUCS IIPH H3YICHUH
(GU3UKH, XUMAH, Teorpapui U MaTEMaTHKH.

CTpyKTypa IpOrpaMMBl 1O GHOJOTMH OTPaXaeT CHCTEMHO-YPOBHEBBIH U
5BOJIOIMOHHEIH TTOAXOEI K H3ydeHuIo Gruonoruu. COrnacHo UM, U3y4arOTCsi CBOHCTBA H
3aKOHOMEPHOCTH, XapaKTepHble IJs JKHBBIX CHCTEM PasHOTO YPOBHS OpraHH3alliH,
SBOJIIOLHHI OPraHUYECKOro MHUpa Ha 3eMile, COXpaHEeHHs OHOIOrHYecKoro paszHo0Opa3us
miaHeTsl. Tak, B 10 K1acce H3y4aloTCs OCHOBEI MOJIEKYJIPHOM M KJIETOYHON GHONIOTHH,
>MOPHONOTHH M GUOJOTMH Da3BUTHs, TEHETHKH M CeNeKUHH, OHOTEXHONOTHA |
CHHTETHYECKONH GHMONOTHH, aKTyaIM3UpYyIOTCA 3HAHMS OOYyYaromMXCs II0 OOTaHHKe,
300JIOTHH, aHATOMHMH, (usrooruy deiaoseka. B 11 kximacce u3y4yaroTCs 3BOIOIHOHHOC
yueHHe, OCHOBBI SKOJIOTHH U yueHue o 6uochepe.

VueGubiil npeamet «Buororus» Ipu3Bane 00eCIEeYUTh OCBOSHHE O0YJarOIUMUCS
GUONOTHYIECKIX TEOPHM M 3aKOHOB, MAeH, NPUHIMIIOB Y IIPABHUI, JICKAIUX B OCHOBE
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COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHbI MUPA, 3HAHHI O CTPOESHUM, MHOT000pasun
I OCOOEHHOCTAX KIETKM, OpraHW3Ma, IIOMyJIAIUK, OHOIEeH03a, JKOCHCTEMEI, O
BBITAIOIINXCS HAYUHBIX JOCTMIKEHHSX, COBPEMEHHBIX HCCIEIOBaHUAX B Omonoruy,
IPHUKJIAHBIX aCTIeKTaxX ONOIOruaecKux 3HaHuM. 1 pasBUTHS U MOJIEPXKAHNUS HHTEpeca
obyuaromuxcss K OHONOTHM Hapsiy CO 3HAYHTENBHBIM OOBEMOM TEOPETHIECKOIO
MaTtepuaja B COIepKaHUH IPOrpaMMBI 10 GHOJIOIHMH MPEIYCMOTPEHO

3HAKOMCTBO C MCTOpPHEH CTaHOBJEHHWS M PasBUTHA TOM WM HHOHM obmactu Gmonoruu,
BKIAZIOM OTEUECTBEHHBIX ¥ 3apyOexHBIX YYEHBIX B pEIIeHMe BaXHEHIINX
OMOJIOrMYECKUX 1 SKOJOTMYECKUX ITPOOIEM.

Ilenp m3ydeHus ydeOHoro mpeamera «BHOJOIHS» Ha yIIyOJNEHHOM YpPOBHE —
OBJIaJIcHAE OOYYAIONMMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alyuy
’KHBBIX CHCTEM Pa3HOr0 pPaHra ¥ NMpUoOpeTeHHe YMEHUHM MCIIONB30BAaTh 3TH 3HAHMUA B
(GOpMHpOBaHKM MHTEpECA K ONpPeenéHHOM 00acTy NPOdheCCHOHAIBHON e TEeNBHOCTH,
CBS3aHHOM ¢ OmosiorMeii, Wiy K BEIOOpY y4eGHOro 3aBeleHHs Uil MPOHOIDKCHHSA
OuoIIOrIYecKoro 00pa3oBaHusl.

JlocTioKeHHe LeNM M3ydeHHus ydeOHoro mpexmera «buomorms» Ha yriryOnéHHOM
ypoBHE 00ecrieunBaeTcs pellIeHueM CIIEAYIOIUX 3a1a4:

OCBOCHHC o6yqa10annc;1 CHACTEMBI OHONOTMYECKUX 3HAHUM: 00 OCHOBHBIX

OUOJIOTMYECKNX TEOPUAX, KOHIEMIHUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX H
IpaBMiaX, COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O
CTPOEHHH, MHOT000Pa3HH U 0COGEHHOCTIX GHOIOrUYECKUX CHCTEM (KIIETKa, OPTaHu3M,
OIS, BU, OnoreoneHos3, 6uocdepa); 0 BBIAAIOIINXCA OTKPBITHIAX X COBPEMEHHBIX
WCCIENOBAHUAX B OWOJIOTHMHM; O3HAKOMJIEHHE OOydJaroluXcs ¢ METOJIaMM ITO3HAHUA
KUBO@i  IIPHPOMBI:  HMCCIHEHOBATENIBCKMMH  METOAaMM  OMOJIOTHYECKMX  HayK
(MONEKyYJIAPHON 1 KIETOYHOM GHOIOTHH, SMOPHOIOTHH ¥ GHOJIOTHH Pa3BUTHS, FTEHETUKH
¥ CeeKINH, GHOTEXHOIOTHH ¥ CHHTETHYECKOM GMONIOTHY, [1aJT€OHTONOTHH, SKOJIOTHR);
METOaMH CaMOCTOSTENLHOIO IPOBENSHHMS OWOJIOTHYECKHX  HCCIIEMOBaHU B
naGoparopuu ¥ B npupose (HaGiroenne, M3MepeHne, SKCIIEPAMEHT, MOJICTTMPOBAHMUE);

OBJIaAACHHC 06yanOII_II/IMI/ICSI YMCHHUSIMHU: CAMOCTOATEIIBHO HAXOAUTh,

AHANM3MPOBaTh M HCIOJNB30BaTh OHONOIMYECKyI0 HH(OPMAaUMIO; IOJH30BaTHCS
OMOIIOTHYECKON TEPMHHOJIOIME ¥ CHMBOJMKOW; YCTaHABIMBATL CBH3b MEXAY
Pa3BUTHEM GHOIOTHMH ¥ COLUATLHO-3KOHOMHYECKHMHU H SKOJIOTMIECKAMH NpoOIeMaMu
YelloBE€4YECTBa;, OLIEHMBATh IOCIEACTBHUS CBOCH AEATEIBHOCTH IIO OTHOIICHUIO K
OKpY>Karolleil IPUPOIHOI cpelle, COOCTBEHHOMY 3J0POBBIO U 3J0POBBIO OKPYIKAFOIINX
mopelt; OGOCHOBBIBATh M COOMIONaTH Mepbl NPOGWIAKTUKE HHOEKIHMOHHBIX
3aboneBaHuil, INpaBWIa IIOBEJEHHS B NpHpoge M obecredeHHs O€30IacHOCTH
COOCTBEHHON JKM3HEAEATEILHOCTH B HYPE3BBIYAMHBIX CHUTYyallMsaX IPUPOJHOTO U
TEXHOIEHHOI'0 XapaKTepa; XapaKTepH30BaTb COBPEMEHHBIE HAYYHBIE OTKPBITHS B
o0macTd OHOJOrMHM; pa3BUTHE y OOYJaroIUXCs HHTEIUIEKTYalbHBIX W TBOPYECKUX
CIIOCOOHOCTEN B IPOIECCE 3HAKOMCTBA C BEIAAIOIIMMICS OTKPBITUAMHA U COBPEMEHHBIMU
HCCIIENOBAHMAMA B OHOJIOTHM, pelaeMBIME €10 IIpoOJeMaMM, METOAOIOTHeH



GHOTOFMECKOTO HCCIIENOBAHNS, NPOBEJCHHS OJKCIEPHMEHTANBHEIX HCCICI0BAHHH,
pellleHdss GHOJNIOTHYECKMX 3a1a4, MOJEITHPOBAHUS OUONOTUYECKUX OOBEKTOB H
TIPOIIECCOB; BOCTIMTAHUE Y 00yYarOmuXCs UeHHOCTHOIO OTHOIICHHA K HBOM MpUpoOJe B
HenoM B K OTIENBHEIM €8 00BeKTaM M SBICHMIM; GOpMHUpOBaHHE SKOIOTHIECKOH,
reHeTHYeCKOM IPaMOTHOCTH, oOmielf KyNnbTyphl IIOBEJECHHA B NPUPOJE; HHTCIPallvH
€CTECTBEHHO-HayJHBIX 3HAHUI,

npuobpeTeHue 00y4aroIMMICA KOMIIETEHTHOCTH B PaIIOHATBHOM
IIPHPOJIOTIONE30BaHIY (COOMIOEHKE NPaBIII MOBSACHHUA B IPUPOAE, OXPAHEI BUTIOB,
3KOCHCTEM, Onocdepsl), COXpaHEHHH COOCTBEHHOT'O 3/0POBbS U 3A0POBbA
OKPYXAIONIVX JIFOAei (COOMOneHus Mep IPOQHIaKTHKY 3a60JieBaHMii, 00ecIIeUeHIE
6e30MaCHOCTH KU3HEACITSIFHOCTH B UPE3BRIYANHEIX CUTYalUAX IPUPOIHOTO U
TEXHOTE€HHOI'O XapaKTepa) Ha  OCHOBE HACHOJIb30BaHUS  OMOJIOTMYECKUX
3HaHU# u YMEHUN B [IOBCEHEBHOM XHU3HH; CO3IaHUE yCIOBUH A
0CO3HAHHOTO BEI6OPA 00YYAOIIMMHUCS UHMBHIY aIbHOH 00pa3oBaTeIbHOM
TPaeKTOpHUHY, CIIOCOOCTBYIOMIEH TTOCIIENYIOIIEMY MPOQECCHOHATIBHOMY
CaMOOTIPE/ICIECHHAIO, B COOTBETCTBHH C HHMBHAYalbHEIMA UHTEPECAMH 1
HOTPeOHOCTAMH pETHOHA.

O6miee YACIIO YacOB, PEKOMEHIOBAHHBIX /1A H3y4eHHUs OHOJIOrMH Ha yIIIyOJIEHHOM
ypoBHe, — 204 waca: B 10 xmacce — 102 gaca (3 uaca B Hezemo), B 11 xmacce — 102 1aca
(3 uaca B HEJIEIIO).

Ot60p oOpraHu3alMOHHBIX ()OpM, METONOB H CpPEICTB o0y4eHnss OuoIOrMM
OCYILIECTBIAETCS C YYETOM CHENUUKH €ro COoJAepXaHusi M HANpPaBICHHOCTH — Ha
IpOJOIDKeHWe  OHonorgdyeckoro  obpasoBaHMs B OpraHM3alMAX — CPEAHETO
PO eCCHOHAIBHOTO H BEICIIETO 00pa3oBaHMs.

O6s3aTeNbHBIM YCIOBMEM HpH OOydeHWH OHONOTHM Ha yriyOnEHHOM YPOBHE
ABIETCS TpOBeJeHHe NaGOpaTOPHBIX ¥ TpaKTHYecKux paboT. Tawke ydacTue
0GyualOmUXCA B BHITONHEHHH HPOEKTHRIX M Yy4eOHO-HCCIIENO0BATENBCKIX pabor,
TeMaTMka KOTOPEIX  Ompejensdercd  ydydTejseM Ha  OCHOBE  MMCIOIIMXCA
MaTepHaIbHOTEXHIMYECKHIX PECYPCOB M MECTHBIX IPUPOAHBIX YCIIOBHH.

COJIEP’KAHUE OBYYEHUST

1 CozeprxaHye IPOrpaMMBbl, BHIICIEHHOE KPCUBOM, HE BXOIUT B IIPOBEPKY rocyaapcTBeHHo# nrorooii arrectamuy (THA).
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10 KJIACC

Tema 1. buoJiornsi Kak HayKka

CoBpemeHHas OwWoJorums — KoMIUIeKCHass Hayka. KpaTkas HCTOpHMs DPa3sBUTHSA
Ononoruy. bronoruyeckne HayKd U u3ydaemble UMU npobsiembl. OyHIaMEHTANIbHEIE,
IPUKJIAIHBIE Y IONCKOBEIE HAYJHBIE UCCIIE0BAHUS B OMONIOTHH.

3navenne OwoJorud B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYyYHOM
Kaptuabel Mupa. Ilpodeccum, cBszamnpie ¢ Ouonorueil. 3Hauenwe Owojormm B
IPaKTHYECKOH  NeSTeNbHOCTH  dYeJIOBeKa: MEAWIMHE, CEIbCKOM  XO3SAHCTBE,
IIPOMBIIIIEHHOCTH, OXpaHe IPUPOHL.

JemMoucTpanmn

Ioptpersi: Apuctorens, Teodpact, K. Jlunneit, X.b. Jlamapk, Y. lapsus,
V. I'apeeit, I'. Mennens, B.. Bepranckwuii, W.I1. [1asnos, 1.11. Me4ynuKoOB,
H.W. Basunos, H.B. Tumodees-Pecosckuii, Jx. Yorcon, @. Kpux, /I.K. benses.

Tabmuuer u  cxemel: «CBsS3p OHOJOrMM C JPYrMMH Haykamm», «Cucrema
OHOJIOTHYIECKUX HAYK).

Tema 2. /KuBble cHCTEeMbI 1 HX H3y4YCHUE

JXKuBble cucTeMbl Kak npenMer u3ydeHus Omonoruu. CBOMCTBA KUBBIX CHUCTEM:
€OUHCTBO XUMHYECKOTO COCTaBa, MUCKPETHOCTh M IIEJIOCTHOCTh, CJIOXHOCTH H
YIIOPSIOYEHHOCTh CTPYKTYPBL, OTKPBITOCTh, CAMOOPTaHMU3alIMsI, CaMOBOCIIPOM3BENICHHUE,
pa3apaXxuMOCTh, UBMEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHHM OpraHU3alMM JXHUBBIX CHUCTEM: MOIIEKYJSPHBIM, KIETOYHBIH, TKAHEBBIM,
OPraHU3MEHHEIH, IONMYJIAIMOHHO-BUIOBOM, 3KOCHCTEMHBIH (OHOreoleHOTHYECKH),
6uochepusiii. Ilporecchl, mpoucxoagmue B >KHUBBIX cucreMaX. OCHOBHBIE IIPU3HAKU
xkuBoro. JXu3Hp kak (opma cCymecTBOoBaHHS Marepuu. Hayku, H3ydaroumue >XHUBBIC
CHCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3allyH.

H3syuenre XHMBEIX cHucTeM. Mertoasl Ouonormveckoit Hayku. Habmoznenue,
H3MEpPEeHne, DKCIEPHMEHT, CHCTeMarh3allus, MeTaaHanu3. [IoHsATHE O 3aBUCHUMOM H
He3aBHCHMOW mnepemeHHO. IInaHupoBanue sxcnepuMeHTa. IlocTaHOBKa M IpoBEpKa
runore3. Hynesas rumoresa. Ilousrwe BHIOOPKM W €€ NOCTOBEpPHOCTh. Pazbpoc B
Ouosiormueckux JaHHbIX. OIeHKa JOCTOBEPHOCTH ITOyUYECHHBIX pe3ylbTaToB. IIpranHer
HCKaXXCHUS Pe3yIbTaTOB DKCIEepUMeHTa. [ [oHSTHE CTATUCTHYIECKOI'O TECTA.

JemoHCTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKU JXKU3HW», «BHOJIOTHYECKHE CHCTEMED,
«CBOMCTBa XHUBOM MaTepuu», «YPOBHHM OpPraHU3allMy >KHUBOM mpupoas», «CTpoeHue
XKUBOTHON KieTku», «TkaHm KuUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEYECKOIO
oprasusMay, «broreonenosy, «buochepay, «MeTOABI N3yUEHHS JKUBOU IPUPOIBLY.



OGopyroBanue: naboparopHoe o0OpymOBaHWEe I IPOBEACHHS HaOIIOACHUH,
U3MepeHHit, SKCIIEPUMEHTOB.

IIpakTuueckasg padborta

«Hcrionp30BaHue pa3IuYHBIX METOAOB IIPHA U3y4YCHHH )KUBBIX CHCTCM.

Tema 3. buojorns KIeTKH

KieTka — CTPYKTYpPHO-(YHKUMOHATBHAS €MHHMIA XXHBOro. MCTopus OTKPBITHA
xretkn. PaGotsr P. I'yka, A. Jlepenryka. Kierounas teopus (T. IlIBanH, M. IlInetineH,
P. BupxoB). OCHOBHbIE [IOJIOKEHHS COBPEMEHHO KIIETOYHOH TEOPHH.

MeTOoE MONEKyJIAPHOM ¥ KIETOYHOH GUONIOIHI: MHKPOCKONHS, XpoMaTorpagus,
3MeKTpodope3, METOA MEYEHBIX aToMOB, AudQepeHIHanrbHOe neHTpudyrupoBaHue,
KyJIbTHBHpOBaHHE KIETOK. Hsyuwenue qpuKcuposannvix —Kaemox. DNEKTPOHHAL
muxpockonus. Kongokanvhas muxpockonus. Bumanoroe (npudicusHenHoe) usyuenue
KemoK.

JeMoHCcTpanuu
Toptpersi: P. T'yk, A. Jlesenryk, T. Illsann, M. Inefizen, P. Bupxos, K.M. bap.

Tabmuuel u cxeMmbl: «CBETOBOM MHKPOCKOIDY, «JIEKTPOHHBIA MHKPOCKOID,
«McTopust pa3BUTHI METOI0B MUKPOCKOIIHID).

OGopyHoBaHHe: CBETOBOM  MHKPOCKOI, MHKpoIpenapaTbl  pacTHTENBHBIX,
HUBOTHBIX ¥ OaKTEpHAIBHBIX KICTOK.

IpakTveckas pabora

«/3ydeHne METONOB KIETOYHON OHonorum (Xpomarorpagus, anexTpodopes,
nuddepermansHoe HenTpudyraposanue, IILP)».

Tema 4. XumMu4yeckasi OpraHu3anus KJIeTKH

XuMuueckuii cOCTaB KIETKH. Makpo-, MUKpO- ¥ yIbTpaMUKpo3ieMeHTEL. Boza i eé
pONb KaK pacTBOpUTENd, peareHTa, ydJacTHe B CTPYKTYPHPOBAHMM KIICTKH,
TeIuoperyismua. MuHepaibHbEe BEIIECTBA KIETKH, MX OHONOrMYecKas poib. Pomnb
KaTHOHOB 1 aHHOHOB B KIIETKE.

OpraHudecKkde  BemecTBA  KIETKM. buomormieckme  MONMMEPHL bernku.
AMMHOKICIOTHEIH cocTaB GenxoB. CTpyKTypsl OeikoBoil MoJeKyinsl. llepBuunas
CTpyKTypa GenKka, HeNTHAHAS CBA3b. BTopuyHas, TpeTUIHAs, YETBEPTUIHAL CTPYKTYPBI.
Jlenarypamus. CsoiictBa 6enkoB. Kmaccuduxanus Gemkos. buonormieckue GbyHKITIHA
6enkoB. IIpuonui.

VrieBomsl. MOHOCaXapuabl, RUACAXapHIObl, OJMrocaxapuipl M IONHCaxapulibl.
OG6muii [UIaH CTPOEHHS M (U3UKO-XUMHUYECKHE CBOKMCTBA yIIeBOJOB. bronornieckue
(GYHKIMHI YIIIEBOJIOB.

Jlununs.. TuppodunsHO-ruapodoGHEe cBolcTBa. Kiaccupukanus JIHIAIOB.
Tpurmunepusl, GocONHUITIIE], BOCKHA, CTEPOMABL. buonormieckue (GYHKIMA JTUIHAIOB.
OGmue cBOMCTBA OUONOTHYECKHX MeMOpaH — TeKydecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, IOy IPOHHUIIAEMOCTb.



Hyxneunossie kucnotsl. JIHK u PHK. Crpoenne HYKIEHHOBBIX KHCIIOT.
Hyxneotunsl. [Tpuamun kommiementapaocty. IIpasuino Yaprapda. Crpyxrypa JTHK —
nBoiHas crmpans. Mecronaxoxnenue u Guonornueckue ¢pynxmmm JIHK. Bunsr PHK.
®yuxuuu PHK B kierke.

Crpoenne Monekyldsl AT®. Makpospraudeckue cpasu B Monexyne ATO.
Buonorudeckre dyHkmua AT®. BoccTaHoBIeHHBIE NEPEHOCUUKH, X (QYHKIMHE B
kietke. [pyeue uykneozuompugocpamer (HT®P). Cexsernmposanue [IHK. Memoou
2EHOMUKU, MPAHCKPUNTMOMUKY, NPOMEOMUKU.

CrpykTypHas Guosorus: Guoxumuyeckue 1 6moGpu3nYeCKue HCCIeI0BaHHA COCTABA
¥ IPOCTPAHCTBEHHOM CTPYKTYPBI 6HOMONEKYIL. Modenuposarie CmpyKmypbl u @yHKYyuil
Guomonexyn u ux kommaexcos. Komnviomephwilli Ousaiin u Op2anuueckuil CUHmMe3
GUOMONEKYT U UX HENPUPOOHBIX AHANLO208.

JlemMoHCTpaIK

IMoprpetsr; JI. Tlomuur, [x. Yorcon, ®. Kpux, M. Yuikuuc, P. ®panxnuH, D.
Comrep, C. IIpy3unep.

JuarpaMMel: «PacrpelielieHre XUMUYECKHX DJIEMEHTOB B HEXHUBOW IPHPOAEY,
«Pacnpenienenre XMMHUIECKUX IIEMEHTOB B JXUBOM MIPUPOACY.

Tabmumer u  cxemsl: «llepumogmueckas TaOIMIa XUMHYECKUX JIIEMEHTOBY,
«Crtpoenne MOJNEKyIsl BOIbI», «Bemmecrsa B COCTaBe OPraHU3MOBY, «Ctpoenue
MOJNeKynbl Genka», «CTpykTypbl OenxoBoil Monexyis», «CTpoeHHe MOIEKYI
yriueBogoB», «CTpoeHrne MOJEKyN JHIUAO0BY, «HyKIeHMHOBBIE KHCIOTBD), «Crtpoenue
MoJtekyisl ATO».

O6opy10BaHKE: XUMHUUECKAs ITOCYAa U 000pyIOBaHHE.

JIaGopatopHas pabora «OOHapyxenne O€lIKOB ¢ IIOMOINBIO KaueCTBEHHBIX
peaKuuii».

JIa6opatopras pabora «VcciaenoBanne HYKIEHHOBBIX KHCIIOT, BBIIEICHHBIX K3
KJIETOK Pa3IMYHBIX OPraHN3MOBY.

Tema 5. Crpoenne u QyHKIHH KICTKH

Turier KIIETOK: AYKapUOTHIECKAS U IIPOKapUOTHIECKAs.
CtpykrypHo(dyHKIMOHAIBHEIE 0Opa30BaHMs KIETKH.

Crpoenre npoxapuoTHdeckoi kierkd. KieroyHas CTCHKa OakTepuit U apxei.
OcobeHHOCTH CTpoeHus reTeporpodHOi U aBTOTPOQHON NMPOKAPHOTHYECKUX KIETOK.
MecTo U poJib IPOKApHUOT B OMOIEHO3aX.

Crpoenre um (YHKUMOHHPOBaHNE dyKapHOTHUECKOH KieTkd. Ilmasmarmyeckas
Mem6paHa (mmasmanemma). CTpykrypa Iura3MaTHdeckoidl MemOpabl. TpaHCcrmoptT
BEIIECTB uepe3 IIIa3MaTHJecKylo MeMmOpaHy: [accHBHBIA (muddysus, obnery€Hnas
maddys3us), aKTHBHEIA (NEpBHYHBI W  BTOPMYHBIA aKTUBHBIA  TPaHCHOPT).
ITonynposuaeMocTs MeMOpaHbl. PafoTa HATpHI-KalHEBOrO Hacoca. JHIOLHTO3:



maHOLKMTO3, (aromuros. Dxzouuro3. Kierounas crenka. CIpyKTypa H byHKIUHA
KJIETOYHON CTEHKH PacTeHuit, rpuOoB.

[utonnasma. I{urozoms. IluTockener. JIpmkeHHE UUTOILIA3MBIL. Opranouzsl
xietku. OnHOoMeMOpaHHBIE OpPraHOMIBI KIETKU: JHAOIUIa3MaTHYeCKas CCTh (BI1C),
ammapaT [ ONBIKH, JIM30COMBI, MX CcTpoeHMe M  QyHkuuu. B3amMocBasb
ofHOMeMOpaHHBIX opraHouoB KkineTkd. CTpoeHue TIpaHYISIPHOTO pPETHKYJIyMa.
Mexanusm Hanpaenenus 6enkos ¢ JIIC. CuHTe3 pacTBopuMBIX OemxoB. CuHTe3
KJIETOYHBIX MeMOpaH. I'nankuii (arpaHyisApHBIR) SHIOINIA3MATUYECKUH PETHKYIYM.
CexperopHas (yHKuus ammnapata [onbku. Moouguxayus 6Genxoeé 6 annapame
Tonvoocu. Copmupoexa benxoe 6 annapame I onv0oicu. TpaHCIIOPT BEIIECTB B KIIETKE.
Bakyonu pacTUTeNBHBIX KiteToK. KieTounklii cox. Typrop.

I1o/TyaBTOHOMHBIE OPTaHOMABI KIETKH: MUTOXOHIPUH, WiacTusp!. [Ipoucxooicoenue
mumoxonopuii u naacmud. Cumbuozenes (K.C. Mepescrosckui, JI Mapezynuc).
Crpoenre ¥ QyHKIME MHTOXOHIpHH ¥ IUtacTui. IlepBUYHEIS, BTOPUIHBIE U CIIOXKHbIE
IUIACTHAB (POTOCHHTEIUPYIOIIUX DYKapHOT. XIIOPOILIACTEI, XPOMOILIACTBI, JICHKOILIACTEL
BBICIIINX PacTeHUM.

HemeMm6pannsle opranowasr kietkd CrpoeHue ¥ (QyHKUHH HeMeMOpaHHBIX
OpraHoufioB KieTku. PubocoMmsl. Ilpomescymounvie punamenmor. MUKpOGHIaAMEHTEL.
Axmunosvie mukpogunamernmol. MBIIEYHBIE KIETKH. AKmuHOvie KOMNOHEHMbL
Hembleunvix kiemok. MuxporpyOouku. Kierounslii nenrp. CTpoeHne U JBIDKECHHE
XTYTHKOB M pecHHUYeK. MuxpoTpy6ouky muromnasmel. IleHTpHONE. benxu,
ACCOYUUPOBAHHBIE C MUKDODUIAMEHMAMU U MuKpompybouxamu. MomopHuie benxu.

Sapo. OGomouka sgpa, XpOMAaTHH, KapuoIUIasMa, SAPHIIKM, HX CTPOCHHE H
¢dynkivu. SnepHsiii 6enxonsiil MaTpukc. [IpocTpaHcTBEHHOE PacONOKEHHE XPOMOCOM
B MHTEp(A3HOM SApe. DyXpomamur u 2emepoxpomaniut. belku XpoMaTHHA — TUCTOHBI.
Junamuxa a0eprot obonouxu 8 mumose. oeprviii mpancnopm.

Knerounsle BKIoueHHs. CpaBHHUTENbHas XapaKTEPHCTHKa KIETOK JSYKapHOT
(pacTUTEeNBHOM, XKHUBOTHOH, TPHOHOM).

JeMoHcTpauun

IMToptpetsl: K.C. Mepexxosckuid, JI. Mapryituc.

Ta6auus! u cxeMbl: «CTpoeHHe 3yKapHOTHYECKOH KIeTKm», «CTpoeHHe XUBOTHOM
KieTkn», «CTpoeHue pacTUTENbHOH KieTkw», «CTpoeHHe MHUTOXOHIPHUM», «Anpo»,
«CTpoeHnue NPpOKapHOTUIECKON KIISTKHY.

O6opynoBaHHE: CBETOBOH  MHMKPOCKON, MHKpPOIPENapaThl  pacTUTENbHBIX,
’UBOTHBIX KJIETOK, MHKPONpeNnapaThl OaKTepUalbHBIX KIIETOK.

Jla6opaTopHas pa6oTa «3ydyeHne CTpOeH s KIETOK Pa3IuIHbIX OPTaHU3MOBY.

[Ipaktideckas pabora «3ydeHre CBOUCTB KIICTOYHONH MEMOPaHED».

JlaGopatopHas paborta «lccnemoBaHue IUIA3MONK3a M JIEIUIa3MOJIM3a B
PacCTUTENBHBIX KIETKaX».

10



IIpakTHueckas pa60Ta «I/I3yqune JBIDKCHHA LUTOINIA3MBI B PACTUTCIIBHBIX
KJIETKax».

Tema 6. O0meH BelllecTB M NpeBpalleHie JHEPIUH B KIETKe

ACCHMUISIASA M JACCAMIJIAIMSA — OBE CTOPOHBI MeTabonm3ma. Tumbl oOmeHa
BENIECTB: aBTOTPOGHBIN ¥ TreTepoTpoQHEHI. YdacTHe KHCIOpoAa B OOMEHHEIX
npoleccax. DHepreTuyeckoe obecrmeuenne knerku: npespamierne AT® B o6MeHHBIX
nporeccax. GepMEeHTATUBHEINA XapaKkTep peakiyii KIETOYHOTO MeTabonu3Ma.
MDepMeHTHI, X CTpOeHMe, cBOMCTBa M MexaHwsM JjeiictBusa. Kobepmentsl. OTinmuns
(GepMEHTOB ~ OT  HEOPraHWYeCKMX  KaTaIu3aropoB.  DBeNKW-akTHBAaTOpEl M
OETTKUUHTAOUTOPHI. 3aBHCUMOCTh CKOPOCTH (PePMEHTATUBHBIX PEaKIUi OT pasiMIHBIX
¢$akTOpOB.

ITepBUYHELM CHHTE3 OPraHMYeCKUX BelecTs B kietke. DorocunTes. AHokcuzennbil
u oxcuzennvlll pomocurnmes y baxmepuii. Ceemocobuparowyue nu2mennol U NU2MEHMbL
peaxyuoniozo yewmpa. Ponp xjoporactoB B mporecce ¢dorocuHresa. CseToBas u
temuoBas ¢a3el. Pomoodvixanue, C3., Cs- u CAM-munvi pomocurnmesa. IIpogyKTUBHOCTE
dorocunTe3a. Biuguwe pasmuyHbX (PaKTOpOB Ha CKOPOCTH (DOTOCHHTE3a. 3HAYECHHE
(dhoTtocuHTE3A.

Xemocunres. PasnooOpasue OpraHm3MOB-XEeMOCHHTETHKOB: HHUTPpHGUIUPYIOIIUE
OakTepuy, Kene300aKTepuy, CepoOaKTepud, BOXOPOJAHBIE OakTepuu. J3HAYEHUE
XEMOCHHTE3A.

Anaspobubie opraHm3Mbel. Bumsr Opoxenus. I[IpomykTel OposkeHHsS H HX
UCIIONB30BAHME  YEJOBEKOM. AHa’poOHBEIE  MHUKPOOPraHM3MBI  KaK  OOBEKTHI
OHOTEeXHOJIOTHH U BO30yauTenu O6one3Hei.

AspoOHEIE OpraHM3MEL. OTambl dHepreTudeckoro obmena. I1oATroTOBUTENBHBIN
stam. Iukonus — 6eCKUCIOPOAHOE PACIIeIIEHHe TTIFOKO3bL.

Buonornyeckoe OKHCIIEHHE, WM KJIETOYHOe IbIxaHwe. Pollb MHTOXOHApUA B
nporeccax Ouonorudeckoro oxkucienus. lluxnmmyeckue peaknuy. OKHCIHTENIBHOE
dochopunupoBanue. IHepeus membpannozo epaduenma npomornos. Cummes ATD:
paboma npomonnou AT®-cunmazel. [IpenmymiecTBa a3poOHOro IMyTH OOMEHa BELIECTB
nepen aHadpoOHBIM. DPGHEKTHBHOCTE SJHEPreTHIECKOTO0 OOMEHa.

JeMoHCcTpanuu

IToptpersr: Ix. Ilpuctmu, K.A. Tumwupsses, C. H. Bunorpaackuii,

B. A. Durensrapar, I1. Murtuenn, I'.A. 3aBap3uH.

Tabmuer u cxemsl: «DoTocuuTe3s», «DHEpreTudeckudl obOMen», «buocuHTE3
Oenkay», «Ctpoenne hepMeHTa», K XEMOCHHTES.

O6ODVI[OBaHI/IeZ CBETOBOM MHKPOCKOII, 060py,[IOBaHI/Ie AJI1 IIPATrOTOBIICHUSA
INNOCTOAHHEIX 1 BPpEMCHHBIX MUKPOIIPCIIAPATOB.

JlaGopaTtopuas pabora «M3yueHue KaTaITHYECKOH aKTUBHOCTH (epmeHTOB (Ha
IIpUMEPE aMUJIa3hl HIIM KaTaaas3sl ).
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Jla6opaTtopHas pabora «M3yuenue (pepMEHTATUBHOTO DPACIIEIUICHUS IIEPOKCHIA
BOZIOPO/Ia B PACTHUTENBHBIX M JKUBOTHBIX KIIETKAX).

JlaGopartopHas pabora «CpaBHeHHE IIPOLECCOB GOTOCHHTE3A M XEMOCHHTE3a).

JlaGopaTtopHas pabora «CpaBHEHHE IPOLECCOB OPOKEHUS 1 IBIXaHUA».

Tema 7. HacineacTBenHast nHGoOpMAaLus H peaju3anus eé¢ B KJIETKe

Peakiiuy MaTpMYHOrO CHHTe3a. IIpHHIMII KOMIUIEMCHTapHOCTH B PpEaKUMsiX
MaTpHUYHOTO CHHTe3a. Peanwzals HacleACTBeHHOH uHpopmanuu. I'eHeTHYSCKHH KOZ,
ero cpoiicta. Tpanckpumust — MaTpudHbIi cuaTe3 PHK. ITprHIHIBI TPaHCKPUIIIKK:
KOMIUIEMEHTAPHOCTb,  aQHTHIAPAJIEBHOCTh,  ACHMMETPHYHOCTE. Cospesanue
mampuynorx PHK 6 syxapuomuueckoii knemke. Hexooupyowue PHK.

Tpascnauus u eé sramsl. Ydactue TpaHcmopTHeix PHK B OomocuHTe3e Oeka.
Vcnosus 6rocunTesa 6eika. Komuposanue aMuHOKUCIOT. Pons pubocom B 6uocuHTe3e
Oernka.

Cospemennvie npedcmaenenus o cmpoeruu 2enos. OpraHusanysd TeHoma y
IIPOKApHOT M SYKAPHOT. PeryIsiuus akTHUBHOCTH T€HOB y MpOKapuoT. ['umoTesa onepoxa
(®. XKako6, XK. MaHo). Monekynapruie MeXanu3mul SKCHPECCUL 2EHO8 Y IYKApUOm. Ponw
Xpomamuna é pezynsyuu pabomui 2eHo8. Perynsuus oOMEHHBIX HPOIECCOB B KIETKE.
KieTouyHslii roMeocTas.

Bupycsl — HeKJIeTodHble (OPMBI XH3HH M ob6muratuele napasurtel. CrpoeHue
TIPOCTHIX H CIIOXKHEBIX BUPYCOB, PETPOBHPYCOB, 6aKTeprO(aros. Kusnennoiii yuxn JJHK-
codepocawux  eupycos, PHK-codepocawyux eupycos, 6axmepuogazos. ObpamHas
MPAHCKpUnyus, peeepmasa, uHmezpasa.

BupycHele 3a6oneBaHus 4YeloBeKa, XKHBOTHEIX, pacrtenuit. CIIM/I, COVID-19,
COLIMAJIbHbIE U METUIIMHCKUE TPOOIEMBL.

Buoungopmamuxa: unmezpayus u aHamus OOTbUUX MACCUBOE («bigdatay)
cmpykmyproix Guonocuueckux Ooannvix. Hanomexnonozuu e buonozuu u meouyume.
IIpozpammupyemvie gyrxyuu benkos. Cnocobsl 0ocmasku NeKapCcms.

JleMOHCTpalIuK
IMoprpers: H.K. Kombsnos, .. MBaHOBCKHI.

Tabmuupl u cxemsl: «buocuHTes Genkan, «[eHermdeckuii Koa», «Bupyce,
«baktepuogarmn».

IIpakTryeckas paboTa «CO3I[aHI/IC MoOJACIH BUpYyCa».

Tema 8. ) Kn3HeHHBIN UK KICTKH

KiteTouHbIH UK, €ro Mepuoas u peryisanus. MuaTepdasa u MUTO3. Oco0eHHOCTH
IpOLECCOB, IpoTeKalomux B uHTepdase. I[loAroToBka KIETKH K ACJICHHIO.
IMpecunTeTryeckuii (IOCTMHUTOTHYECKHH), CHHTETHYECKAH U IIOCTCUHTETHYECKHUI
(IpeMHUTOTHYECKHI) TIEpHO I MHTEP(ha3EL.

Marpuunbtit cuntes [HK - pemnukanms. INpunuuner  permukanuy  JHK:
KOMIUIEMEHTAPHOCTD, IOJYKOHCEPBATHUBHBIM CHHTE3, aHTUIAPATIICTBHOCTS. Mexaausm
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pemmukannu JIHK. Xpomocomsl. Crtpoenme xpomocoMm. Temomepsl u Temomepasa.
XpOMOCOMHBIH HaOOp KIETKH — KapuoTHIl. JIWNIOWAHBIA M TamIouIHBIN HaOOpEI
XpoMocoM. | 'OMOJIOTHYHEIE XpOMOCOMBI. [ 10710BBIE XPOMOCOMBI.

I[CJICHI/IG KJIICTKH — MHTO3. CTaI[I/II/I MHTO3a H IIPOUCXOJAIINE B HUX IIPONECCHI. Tumsl
MHTO3A. KapI/IOKI/IHe3 W IUTOKHMHE3S. buonornyeckoe 3HaYEHHUE MUATO34.

PCI"YJI}IHI/ISI MUTOTHYCCKOI'O IINKJIa KIICTKH. HporpaManyeMa;I KJIETOYHAs THOEIb —
arroImToas.

KieTounoe simpo, XpOMOCOMBI, (YHKIMOHANbHAasg TeHOMUKA. Mexanuzmol
nponughepayuu, ougpepenyuposxu, cmapenus u 2ubenu kniemox. « LJugposas knemxar —
b6uourgopmamuyeckue Mooenru QYHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpaIIH

Tabmumpel U cxeMmbl: <«OKW3HEHHBI UUKI KIETKH», «Muto3y», «CtpoeHue
xpomocom», «Pemnmuxanusa JJHK».

OGopynoBaHMe: CBETOBOM MMKPOCKOIN, MHKporpemnaparbl: «MHTO3 B KIETKax
KOpeIIKa JIyKa.

JlaGoparopuas pabora «¥I3ydeHne XpoMOCOM Ha FOTOBBIX MUKPOIIPEIIapaTax.

JIaGoparopHas pabora « HabmroieHre MUTO3a B KJIeTKaX KOHYHKA KOpelIKa JTyka (Ha
IOTOBBIX MHKPOIIPEIapaTax).

Tema 9. CTpoenne n pyHKIIHH OPraHu3IMOB

buonorugeckoe pa3Hoo6pa314e OpraHnu3MOB. OI[HOKJ'IGTO‘IHBIG, KOJIOHHAJIBHEIC,
MHOT'OKJIETOYHBIC OPIraHN3MBEI.

Oco0eHHOCTH CTPOEHHSA W JKU3HEACATEIHHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepus, apxed, OJHOKIETOYHBIE TPHOBI, OAHOKIETOYHBIE BOJAOPOCIH, IpPYrue
poTHCTH. KoMoHMaNsHbBIE OPraHU3MBL.

B3aumocBsa3p yacTeil MHOTOKJIETOUYHOTO OpraHu3Ma. TKaHUW, OpraHbl M CHCTEMEI
opranoB. Opranu3m Kak eauHoe 1enoe. ['omeocTas.

Txauu pactenmit. THIBI pacTUTENBHBIX TKaHeH: oOpa3oBaTelbHas, IOKPOBHA,
NpoBOAAINas, OCHOBHas, MexaHuueckas. OcoOeHHOCTH CTpoeHMd, OYHKIMH ¥H
pacmoIoXeHNs TKaHell B opraHax pacTeHUi.

TkaHH >KUBOTHBIX M YeJIOBeKa. 1HIBI >XWBOTHBIX TKAaHEW: SHUTCIINAJIbHAA,
cocaHuICIIbHaA, MBIIICYHAsA, HCPBHAA. Ocob6ennocTa CTPOCHU, (1)}’HKIIHfI Hu
PACIIOJIOKEHUA TKaHeH B opraHax >XKHBOTHBIX U YCJIOBCKA.

Oprausl. BereraTuBHbIC ¥ IeHEpaTHBHEIE OpraHbl pacTeHUH. OpraHsl U CHCTEMBI
OpraHOB KHBOTHBIX ¥ YeloBeka. OYHKIMU OPraHoB U CHCTEM OPraHoB.

Omopa Tena opranu3mMoB. Kapkac pacTeHUH. Ckenersl OIHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX J>XMBOTHBIX. HapyXHbIi M BHYTPEHHHH CKEJIET. Crpoenue W THUIMBI
COEIMHEHNS KOCTEH.

JlBrokeHue OpraHu3MoB. J[BHKeHHe OIHOKJIETOYHBIX OPraHu3MOB: amEOomaHOE,
KI'YTHKOBOE, pecHIYHOE. JIBIKeHNEe MHOTOKIETOUHBIX PACTCHUM: TPOIIU3MbI M HACTHUH.
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J[BU>KeHHE MHOTOKJIETOYHBIX JKMBOTHBIX M JEJIOBEKA: MBINICYHas CHCTEMA. Pednexc.
CkeJeTHBIe MBIIIIBI ¥ X paboTa.

[Mutarwe oprarm3MoB. IToryiomeHue BOABI, YITIEKUCIOrO ra3a ¥ MHHCPAIbHBIX
BEINECTB pacTeHdsMd. IIuTaHHe >KMBOTHBIX. BHYTPHUIIONOCTHOE W BHYTPHKICTOTHOE
numeBapenye. [TuTaHue M03BOHOYHBIX XHBOTHEIX. OT/IENb! NUINEBAPUTENBHOTO TPAKTA.
[MumeapuTenbusie xenesbl. [IumesapuTenbHas CHCTEMA YETIOBEKA.

JleIxanue opradu3MoB. Jlpixanue pacteHui. [lpixaHue )UBOTHBIX. Juddysus razoB
yepes NOBEPXHOCTH KieTkd. Koxnoe npixaHue. JlpIxaTelbHas NOBEPXHOCTD. XKabGepHoe
¥ ErouHoe Jprxanue. [[sIXaHue MO3BOHOYHEIX KHBOTHBIX H YENOBEKa. JBONIOIMOHHOE
YCIIO)KHEHHE CTPOCHHS JETKMX [MO3BOHOYHBIX JXHMBOTHBIX. JlpIxaTenpHasd CHUCTEMA
yesoBeka. MeXaHu3M BEHTWIANHMH JETKMX y IITHI W MIEKONHTAIomMX. Perysmus
nbIxaHus. JsIxaTebHbIe 00BEMEI.

TpaHCIIOPT BEIIeCTB y opraHu3MoB. TpaHCTIOpTHEIE CHCTEME! PACTEHHH. Tparcnopt
BEINECTB Y XMBOTHBIX. KpoBeHocHas cucTema u e€ opraHbl. KpoBeHOCHas cucTeMa
T03BOHOYHBIX KHBOTHBIX M 4deinoBeka. Ceple, KPOBEHOCHBIE COCY/bl U KpoBb. Kpyru
KpoBooOpaiieHys. OBOIIONMOHHBIE YCIOXHEHHA CTPOCHHS KPOBEHOCHOH CHCTEMBI
MIO3BOHOYHBIX XMBOTHBIX. PaboTa cepana u €€ peryanus.

BolfeleHre y Opranu3MoB. Broinenenue y pacTenuil. BeineneHue y JKMBOTHBIX.
CokpaTurenbHble Bakyonu. Oprausl BeiieneHys. QUIBTPaIs, CEKpenus U obOpatHOe
BCAcHIBAHME KAaK MeXaHM3Mbl paGoThl opraHoB BbifencHHus. CBsi3b IOJOCTH Tela C
KPOBEHOCHO! M BBIIEIHUTENbHON cucTeMaMu. BeifeneHue y mO3BOHOYHEIX JKUBOTHEIX H
yesoeka. IToukn. CrpoeHne u (yHKIMOHHpOBaHMEe HeppoHa. OGpasoBaHHEe MOYH Yy
YeJIoBeKa.

3amuTa y OpraHu3MoB. 3aIIuTa y OXHOKIETOYHEIX opranu3MoB. CIopsl 6akTepuii 1
LBCTHl [POCTEHMIIMX. 3aluTa y MHOTOKIETOYHBIX pacTeHmid. Kyrukyna. CpencrBa
[IaCCUBHOI ¥ XMMHUUECKO 3amUThl. OUTOHIIUABI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. IIOKPOBBI M MX HPOU3BOAHEIC. 3amuTa
opranmsMa oTr Ooje3Hel. IMMyHHas cHCTeMa HEIOBEKA. KneTounslii ¥ TyMOpPAaJIbHBIA
AMMYHHUTET. BpOXKAEHHBIH U NPHOOPETEHHbIN cienuduueckuit ©MMyHHUTET. Teopus
KIIOHANBHO-cenekTuBHoro mmmynutera (II. Opnux, ®.M. Beprer, C. ToHnerasa).
BocnanuTelsHble OTBETHl OpraHu3MoB. Pollb BpOXIEHHOTO MMMYHWTETa B pasBUTHH
CHUCTEMHEBIX 3a00/1eBaHUM.

Pa3ipaXUMOCTh M PEeryisilus y OpraHu3sMoB. PasnpakuMoCTh y OAHOKIETOYHBIX
opranu3MoB. Taxkcucsl. Pa3ipaXuMOCTh U PEryJIsauus y pactenmii. POCTOBEIE BEIleCTBa
U ¥X 3HA4YCHHUE.

HepBHasi cucTeMa ¥ peIIeKTopHas peryIaius y KuBoTHbIX. HepBras cucrema u €€
OT/eNbl. DBONIONMMOHHOE YCIIOXXHEHHE CTPOCHHS HEPBHOM CHUCTEMBI Yy JKHBOTHBIX.
OT/ieNBl TOJIOBHOTO MO3Ta HO3BOHOYHBIX XUBOTHBIX. Pednexc u pediiexropHas myra.
Be3yclIOBHBIE M YCIOBHEIE PE(IIEKCHL.
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I'ymopanpHas peryisius ¥ S§HIOKPUHHAS CUCTeMAa KUBOTHBIX U YesoBeka. JKenessl
SHAOKPHUHHOW CHUCTEMBI M MX T'OpMOHBHL. JlelicTBue TOpMOHOB. B3anMMOCBA3s HEPBHON U
SHIOKPUHHOM cucTeM. [ unmoranamo-rumodusapHas cucreMa. JeMoHCcTpanuu

IToptpert: H.I1. IlaBnos.

Tabmuupr u  cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHEIE
BoJOpoCny, «bakTepum», «IIpocreiimuey», «Opransl IBETKOBBIX pacTeHUNR», «CHCTEMEI
OpPraHoB ITO3BOHOYHEBIX J>KHBOTHBIX», «BHYTpeHHee CTpO€HHE HACEKOMBIX», «TkaHM
pacrennii», «KopHeBble cucTeMb», «CtpoeHmne crebms», «CTpoeHHe IMCTOBOM
IUTACTHHKMY», « TKaHU )KUBOTHBIX», «CKener yenoBekay, «lIuiesapurenbpHas CHCTEMaY,
«KpoBenocuas cucrema», «JlpixarensHas cucrema», «HepBHas cucrema», «Koxan,
«Mplmieynas cucreMa», «BpigenureNbHas CHCTEMay», «OHAOKPHHHAs CHCTEMay,
«Crpoenre Mpiuus, «Mvmynurer», «KumeunononoctHele», «CxemMa nMTaHUA
pacrenuit», «KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHUE THMIPED»,
«Ctpoenue rianapumn», « BHyTpeHHee cTpoenue 10Xk IeBoro uepss», «HepsHas cuctema
pBIOY», «HepBHas crcTeMa IATYIIKH», «HepBHAsS cucTeMa IpecMBIKaIoIuXcsy, « HepBHas
cucreMa Iy, «HepBHas cucreMa MilekonuTaonmx», « HepBHas cucTeMa 4eJ0BeKay,
«Pednexcy.

O6opyoBanue: CBETOBOM MHKPOCKOI, MHKpPOIIpENapaThl OTHOKIETOYHBIX
OPraHU3MOB, MUKPOIIPENapaThl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIVH HACEKOMBIX,
UITIOKOXKHX, JKHBEIE SK3EMIUIAPEl KOMHATHBIX pacTeHHH, repOapuu pacTeHHMH pPasHBIX
OTHENIOB, BIAXHEIE IIpPEelapaThl JKUBOTHBIX, CKEJNETHl IIO3BOHOYHBIX, KOJUICKIIMH
0€eCIO3BOHOYHBIX JKHBOTHBIX, CKeJIeT 4YeJoBeKa, 00OpyAOBaHHE IS JE€MOHCTpalyu
[OYBEHHOrO ¥ BO3AYIIHOIO IMTAHMS PACTEHUM, PaCIlEIUIeHHs KpaxMana i 6eIKoB Moz
HeiicTBueM (QEepMEHTOB, 00OpYyIOBaHME HOJS JAEMOHCTPALUY OIBITOB IO M3MEPEHHUIO
KH3HEHHOM EMKOCTH JIETKUX, MEXaHU3MA JBIXaTeIbHBIX JBIKEHHH, MOIEIH IOJIOBHOIO
MO3ra pa3IUYHBIX )XUBOTHEIX.

JlaGopaTopuas pabora «/3ydeHnne TKaHell paCTeHUID».

JlaGopaTtopHas paboTa «/3ydeHne TKaHeH JKUBOTHBIX».

JlaGopatopHas pabora «3ydenne opranoB IBETKOBOI'O PaCTCHHUA».

Tema 10. PazMmHO:KeHHe ¥ pa3BHTHE OPraHU3MOB

MdopMBbI pa3MHOXKEHHS OPraHu3MOB: Oecriosioe (BKIFOYas BETETaTUBHOE) U IIOJIOBOE.
Buasl  Gecrosioro  pa3sMHOXXEHMS: IIOYKOBaHWE, CIOPYISLMS, (parMeHTauus,
KJIOHUPOBaHHUE.

ITomoBoe pasmuoxxenue. I1onoBele KiIeTKy, Wi ramersl. Metios. Craguu Meiiosa.
ITosenenne xpomocoM B Meiioze. KpoccuHroep. buomornueckuiét CMpICI MeHO3a H
TMIOJIOBOTO mpouecca. Meno3 1 ero MecTo B KU3HEHHOM IIUKIIE OPraHU3MOB.

[TpenzaponpimeBoe pasButTHe. [ameroreHe3 y >KHUBOTHBIX. IlONOBEIE Kelle3El.
O6paszoBaHue W pa3BUTHE NOJIOBBIX KieTok. CrmepmaroreHes u ooreHes. Crtpoenue
TIOJIOBBIX KJIETOK.
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OI'IJ'IOJIOTBOPCHI/IC u 3M6pI/IOHaJII>HOC pa3BUTHC JKHUBOTHBIX. Croco0sl
OILTOZIOTBOPCHMA: HAPYKHOE, BHyTPECHHEC. HapTeHOI‘CHGB.

VHvBYAyalbHOE pa3sBUTHE OPraHU3MOB (OHTOTeHe3). OMOpHOIOrHs — Hayka O
Pa3BUTHM OPraHM3MOB. Mopgozenes — 00Ha u3 2NABHLIX NpobIEM SMOPUONOSUU.
Konyenyus mopghozenos u modenu mopgozenesa. Cramun 5SMOpHOreHe3a XKHBOTHEIX (HA
npumepe Jarymku). JpoGnenwe. Tumel nppobnenus. [Jemepmunuposannoe u
HeOepmunuposannoe Opobnenue. bnacmyna, mune 6nacmyn. OcobeHHOCTH NpoOICHIS
MIIEKONUTAIOIIHX. 3apOIBIIIeBbIe IUCTKY (TacTPyIIALHMs). 3aKiIafKa OpraHoB ¥ TKaHeH U3
3apOJBINIEBEIX JIMCTKOB. B3auMHOe BIMsAHME 4YacTel pasBHBAIOIIETOCS 3apOoAbINIa
(oMOpHoHanbHass MHOYKIMS). 3aKiajka IJIaHa CTPOEHMs >KMBOTHOIO KaK pPe3yNpTar
MEpapXU4eCKUX B3aMMOJEHCTBAN TIeHOB. BimsHue Ha 3MOpHOHANBHOE DPa3BHUTHE
pa3IuYHEIX (GAaKTOPOB OKPYIKAIOLIEH CPEBI.

PocT u passuTHe XUBOTHEIX. IlocTamMbproHansHE mepuo. Ilpsamoe u Henpsmoe
passuTne. Pa3BuTre ¢ MeTaMop(h030M y OECIIO3BOHOYHEBIX M IIO3BOHOYHBIX XHMBOTHBIX.
Buonoruyeckoe 3HauyeHHe IPSIMOTO U HENpsAMOro Pa3BHUTHA, MX PacIpOCTpaHeHHE B
npupoze. TUIBI pocTa )XUBOTHEIX. DaKTOPBI PEryIIAILMHA POCTA )XUBOTHBIX U YEJIOBEKA.
CTaguy HoCcTOSMOPHOHAIBHOTO pa3BUTHS y XKUBOTHEIX U YeJloBeka. Ileprossl OHTOreHe3a
yenoseka. CtapeHre ¥ cMePTh Kak OMOJIOTHYECKHUE IIPOLIECCHI.

Pa3MHOKEHHE U pasBUTHE pacTenuii. [ ameroduT u ciopodput. Meio3 B KH3HEHHOM
npKie pacTenuit. O6pasosanue crop B mpoliecce Meiosa. ['ameTorenes y pacTeHui.
OILIOIOTBOPEHHE U Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. JIBOMHOE OILUTOJIOTBOpEHHE Y
I[BETKOBBIX pacTeHnid. OOpa3oBaHye U Pa3BUTHE CEMECHH.

MexaHu3MBbl peryJISIuN OHTOTeHe3a Y PaCTEHHH U JKMBOTHBIX.
JleMoHCTpaniu
IToptpersr: C.I'. HaBamuH, X. IlInemas.

Tabmuupl # cxeMmel: «BereratmBHoe pasmHoxenue», «Tumel Oecmonoro
pasMHOXKeHUs», «Pa3sMHOXeHHEe XITaMHJOMOHaIE», «PasMHOXEHHE JBIIICHBD),
«Pa3sMHOXeHHE TIHAPED, «Meiio3», «XpomocoMsl», «lamerorenes», «Crpoenue
AHLIEKIETKY U criepMaTo3onay, « OCHOBHEIE CTaIlMK OHTOTeHe3a», «IIpsamoe u Henpsmoe
pasBuTue», «Pa3BuTie Maiickoro xyka», «PasBurue capaHum», «PasBuTHe JATYLIKH,
«JIBO}HOE OILIOZIOTBOPEHKE Y LIBETKOBHIX pacTeHuiD», «CTpoeHne CeMAIH OJHOTOIBHBIX
U IBYIOJBHEIX pacTeHmi», « Ki3HeHHBIN IMKI MOPCKOM KalyCThD», «KU3HEHHBIN LIHKIT
Mxa», « Ku3HeHHBIH UK MarlopOTHHUKAY, « KU3HEHHBIN IIMKII COCHED).

O6opyHoBaHWe: CBETOBOM MHKPOCKOI, MHKpOIpenaparbl SHIEKIETOK H
CIIEpMATO30H10B, MOAeNb « [ [UKII pa3sBUTHA JLATY KW,

JlaGopatopHas pabGora «M3ydeHHe CTpOEHHS IIOJNIOBBIX KIETOK Ha TIOTOBBIX
MHKpOIIpenapaTax».

IIpakTryeckas pabota «BriaBnenue MNPU3HAKOB cXoacrTBa 3apo,z[1>1me171
IO3BOHOYHBIX XXMBOTHBIX)).

JlaGopatopuas pabora «CTpoeHre OpraHOB Pa3MHOKECHHUA BBICIIMX PACTEHUID).
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Tema 11. 'eHeTHka — HAyKa 0 HACJEICTBEHHOCTH H H3MEHYMBOCTH OPraHU3MOB
VcTopusi CTAaHOBJIEHUS M Pa3BUTHs TeHeTHKH KaK Hayku. Paboter I'. Mennens,

I". ne ®pusa, T. Moprana. Ponb 0Te4eCTBEHHBIX YIEHBIX B PA3BUTHU I'€HETHKH. PaboThI
H.K. Konsriosa, H.W. Basunosa, A.H. Benozepckoro, I'.J{. Kapneyenxo,

10.A. ®ununyenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE T'€HETHUYECKHE IIOHATHSA W CHMBOJIEL. [ OMOJIOrHYHBIE XPOMOCOMBEI,
aJlIeNbHbIE T€HBl, aATLTEPHATHBHEIE IPU3HAKH, JOMUHAHTHBIA ¥ PELIECCHBHBIN IIPU3HAK,
TOMO3WI'0Ta, TETEPO3UIOTA, YKMCTas JUHMUS, rHOpunsl, reHotun, (enorun. OCHOBHBIE
METOIbI FeHETHUKH: THOPUIOIOTHIECKHUM, UTOJOTHIECKUH, MOJIEKYIIPHOT€HETHIECKHUH.

JleMoHCTpaINH

IMoptpetst: I'. Mennens, I'. ge ®@pu3, T. Mopran, H.K. Konsuos, H.H. BaBuios,
A H. Benosepckuii, I'.Jl. Kapreuenko, I0.A. ®unumyenko, H.B. Tumodees-Pecosckuii.
TaOmuIE! ¥ CXeMbl: «MeTOIBI FeHeTHKIY, «CXeMBI CKPEIUBAHUD».

JlaGopatopHas pabota «J[po3otduia kak 00bEKT FeHETHIECKUX MCCIIEI0BAHMID.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpuasoe ckpemupanue. Ilepsriit 3akoH MeHens — 3aKOH eIMHO00pasus
rubpuoB mepBoro noxoyieHus. IIpaBmwio TOMHHUpOBaHUS. BTopoi 3axkon Menuens —
3aKOH pacIieIIeHHs NPHU3HAKOB. L[UTONOrHYecKue OCHOBHI MOHOTHOPHIHOTO
CKpellrBaHus. | M10Te3a YUCTOTEI FaMeT.

Apanmusupyiomiee ckpelmuBanue. I[IpoMexyTOUYHBIM XapakTep HacleIOBaHHUS.
Pacmenierne npu3HaKkoB PY HEMOJIHOM JOMHHHAPOBAaHHUH.

Jurubpuauoe ckpempBaHue. 1peTwii 3akoH Mennens — 3aKOH HE3aBHCUMOIO
HACJIEe0BaHUs IPU3HAKOB. I{uToNornyeckre OCHOBB! JUTHOPUIHOIO CKPEIHBAHMS.

CuemieHHOe HacneqoBaHue IpusHakoB. PabGotret T. Moprana. CuenmegHoe
HAcJIeOBagye I'eHOB, HApYIIEHHE CIEIUICHAS MEXAy reHaMH. XPOMOCOMHAs TEOPHsI
HaCJIeICTBEHHOCTH.

IeHernka moja. XpPOMOCOMHEIM MEXaHuW3M OIpefeNeHus Ioja. AyTOCOMbI U
IIOJIOBEIE XPOMOCOMBL. [ 'OMOraMeTHBIi ¥ TeTeporaMeTHbl mon. ['eHermyeckas
CTPYKTYypa MOJOBEIX XpoMocoM. Hacienosanre Npu3HaKoB, CUEIICHHBIX C ITOJIOM.

IeHOTHII KaK II€JIOCTHAS cucTeMa. I1IefoTpOoITis — MHOXKECTBEHHOE JIEMCTBHE I'CHA.
MHuoxecTBeHHBIH ajuienn3M. B3anMoelicTBHe HealUISIbHBIX I'€HOB.
Kommiementapraocts. Onucras. Ilonumepns.

I'eneTnueckuil KOHTPOJb Pa3BUTHS PAaCTCHHUH, XMBOTHBIX M YEJIOBEKa, a TaKXKe
(GU3NONOTNYECKHX MPOLIECCOB, IIOBEACHUsS W KOTHUTHBHBIX (GyHKUuH. I'eHeTmyeckue
MEXaHU3MEl CHMOHOreHe3a, MEXaHW3MBl B3aUMOACUCTBUS «XO3SIHMH — Mapasury U
«X03fMH — MuKpoOmom». I'eHeTHdeckHwe AacIeKTBl KOHTPOJIS U H3MEHEHHS
HaCJIeICTBEHHOM HHPOPMALMY B IIOKOIEHUAX KIETOK M OPraHN3MOB.

JlemoHBCTpayin
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IMoprtpers:: I'. Mennens, T. Mopras.

Ta6mumsr u cxemsl: «llepBeiii u BrOopoid 3akoHsl Mengens», «Tperuit 3akoH
Mennenss», «AHaIE3UpyIOlee CKpeluBaHHe», «HemonHoe IOMHHHPOBAHHEY,
«CIieIIeHHOe HacIe[0BaHue IPU3HAKOB Y Apo30Quibly, «I eHeTHKa monay, «Kapuotun
yenoBekay, «Kapuorunm nposodums», «KapuoTHIl NTHIED, «MHOXeCTBEHHBIH
annenusm», «B3auMoAeHCTBHE TCHOBY.

OGopyIoBaHye: MOJIENs IS AEMOHCTPAIMA 3aKOHOB eIMHOOOpasws rudpuioB
IIepBOro THOKOJEHMAS M PAacIleIVIeHHs MPU3HAKOB, MOAEIb I AEMOHCTPALlHH 3aKOHA
HE3aBHCHMOTO HAcleJOBaHUA IPU3HAKOB, MOJEIb UL JSMOHCTpAaLUH CLCIICHHOI'O
HACJIeOBAHHUS [IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKPONIPEIIapar: «JIpozodunay.

[IpakTiyeckas paGora «V3ydeHne pe3yIbTaTOB MOHOTHOPHAHOTO CKPEIUBAHMA Y
JPO30(IIIBI».

MpakTuyeckas pabota «/I3ydeHue pe3ylbTaTOB JTUIMOPUIHOIO CKPEIIMBAHHUSI Y
IPO30(UIBI».

Tema 13. 3aK0HOMEPHOCTH H3MEHYHBOCTH

BsauMmojeiicTBe TeHOTHIA ¥ Cpemsl Ipd  (QopMupoBaHMM —(eHOTHIIA.
VI3MEeHYHBOCTS [PH3HAKOB. KadecTBEHHBIE M KONMYECTBEHHBIC NPHU3HAKM. BuIBI
W3MEHUYMBOCTH: HEHACJIEACTBCHHAs ¥ HACIeACTBCHHA.

Mopudukangonsas  H3MeHUMBOCTb.  Pome  cpenpl B dbopMHUpOBAHUHI
Mo uUKALMOHHOM N3MEeHIHBOCTH. HopMa peakiyy MpusHaxa. BapuaniuoHHBIA pan #
BapuanuoHHas kpusas (B. Horanncen). CpolicTBa MOIU(MUKAITMOHHON M3MEHYHBOCTH.

[ eHOTUIIAIECKas H3MEHIMBOCT. CBOMCTBA T€HOTUINYECKON H3MEHYMBOCTH. BHIE!
TeHOTHIIMYECKO U3MEHYMBOCTH: KOMOMHATHBHAS, My Tal[AOHHA.

KomOuHaTuBHass H3MEHYUBOCTD. Meiio3 ¥ II0JIOBOH npormecc — OCHOBa
KOMOHMHATHUBHOM W3MEHYUBOCTH. Poinb KOMOMHATMBHOM HM3MEHYHMBOCTH B CO3HaHHU
TEHCTHYCCKOI'O pa3H006pa3H51 B IIpeaeiax OAHOI'0 BHIA.

MyTaluoHHAs U3MEHUUBOCTh. BUIBI MyTaLii: TeHHBIE, XDOMOCOMHBIC, TCHOMHEIE.
CHOHTaHHBIEC ¥ HHAYLMPOBaHHbIE MyTallMH. S[IepHbIe ¥ MUTONIa3MAaTHYECKIE My TallUH.
CoMaTHIEeCKHe ¥ TIONOBbIe MyTaluy. [IpHUHEl BOSHUKHOBEHUS MyTaluit. MyTareHs! u
¥X BIUSAHAE HA OPTAHW3MEL 3aKOHOMEPHOCTH MYTAaIlHOHHOTO Iporecca. 3akoH
FOMOJIOTHHYECKHX PSIOB B HacyeAcTBeHHON n3MerunBocTd (H.U. Basuios). BuespiepHas
M3MEHYHBOCTH M HAaCJIEACTBEHHOCTD.

Dnuzenemura u NU2EHOMUKA, PpOJlb InUCeHEMUUECKUX qbakmopoe 8 HacnIeo008aHuU
U UsMeHyusocmu d)eHomunuueCKux NPU3HAKO8 Y OP2AHU3MO8.

JleMoHCTpanuy
IToptpers:: I'. ne ®pus, B. Moranncen, H.W. BaBuios.

Ta6auIsl ¥ cxeMbl: «Buabl B3MEHYMBOCTI, «MoaubuKauuoOHHas U3MEHIMBOCTY,
«KoMOMHATHBHAS W3MEHUYHBOCTEY, «Meilo3», «OmionoTBopeHue», «I eHETHIECKUE
3a00JIeBaHHA YelIOBEKaY, « BHIBI MyTallAil».
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O6opynoBanue: )XUBBIE U repOapHbIe IK3EMIDIIPLI KOMHATHEIX PACTEHMM, PUCYHKH
(dbororpadun) KUBOTHBIX C Pa3IUYHBEIMA BUAAMH H3MEHIMBOCTH.

JlaboparopHas pabora «VccinegoBanue 3aKOHOMEPHOCTEH MOMU(PHUKAIIMOHHOM
u3MeH4nBOCTH. ITocTpoeHre BapuaiuOHHOIO psilia ¥ BAPUALIMOHHON KPHUBO».

ITpaktudeckas pabora «MyTaruu y 1po30(uisl (Ha FOTOBEIX MHKPOIIPETIapaTax)y.

Tema 14. 'eneruka yejoBexa

Kapuotunn dyenoBeka. MexayHapogHas MporpaMmMa HCCIEIIOBAaHHUS TIe€HOMa
gejoBeKa. MeTOIbl M3YyYE€HHs T'€HETHKH YeJIOBEKAa: IeHeaJlorHyecKuil, ONM3HENOBBIMH,
IIUTOr€HETUYECKUH, TIOMYNALMOHHO-CTATUCTHYECKUHA, MOJIEKYIAPHO-TCHETHICCKHUI.
CoBpeMeHHOE  OmpefielicHHe  TIeHOTHIIA:  IIOJIHOT€HOMHOE  CEKBEHHPOBAHWE,
F€HOTHUIIMPOBaHWe, B TOM 4uHucie ¢ mnomomplo IIl{P-amamm3a. HacmencTtBeHHEBIE
3a0oyileBaHUsl 4eloBeKa. | €HHbIE M XPOMOCOMHBIE 0olle3Hm 4enoBeka. bonesnm ¢
HACJIeICTBEHHON NpPeapacIioiOKEHHOCTRIO. 3HAYEHHE MEIUIIMHCKOM TEeHETHKH B
NIpeoTBpalleHUN u JICUSHUH TE€HETHYECKHX 3a00J1eBagni YyeJI0BEeKa.
MenukoreHeTHIecKoe KOHCYJITHPOBaHHKE. CtBOJIOBEIE KJIETKH. Ilougarue
(TEHETUYECKOI0 I'py3a». ITHUECKUE aCIEKTHI UCCIISAOBAHUM B 00JIACTH PeIaKTHPOBAHHUS
r€HOMa M CTBOJIOBBIX KJIETOK.

I'enetnueckue (pakTOPHl IOBBIIIEHHOW YYBCTBHUTEIIBHOCTH 4YellOBEKa K
GU3NIEeCKOMY U XHMHUYECKOMY 3arps3HEHHIO OKpyXaromleil cpensl. I eHeTuueckas
IIPENPACIIONIOKEHHOCTE YEJIOBEKa K IaTOJIOI M.

JleMoHCcTpalIK

TaGJ'II/IIIBI H CXCMBI. ((KapI/IOTHII gCIIOBCKA», «MCTOI[BI HU3YUCHUSA TI'CHCTHUKHU
YCIIOBCKA», «['eneTnyeckue 3a60JIeBaHI/I}I YCIIOBCKaY.

IIpakTryeckas paborta «CocTaBieHne U aHaIU3 POJOCIOBHOM.
Tema 15. Cenexuusi opranuzMoB

JlomecTUKaIus U CeNeKIus. 3apoxacHIe CeJICKIINK U fToMecTHKanuu. Yueraue H.H.
Bagunosa o LleHTpax MpOMCXOXAEHHS U MHOroo6pasust KyJIbTYypPHBIX pacTeHui. Poib
CEJIEKLIMM B CO3AHUU COPTOB PAacTeHHMH M IMOPOJ KUBOTHBIX. COpT, Imopona, IITamM.
3akoH TOMOJIOTMYECKUX PANOB B HaclencTBeHHOM m3MenunBoctd H.M. Basuiosa, ero
3HaUYEHUE ISl CEJIEKIIMOHHOM paboTEHL.

Meronsl  ceNeKIMOHHOW paboTel. VCKycCTBeHHBIH OTOOpP: MAacCOBBHIH W
MHIMBUAYANBHBIN. DTanbl KOMOMHAIMOHHOM ceeKuuH. VIcpITane NPOU3BOAUTEINEH 10
nioTroMcTBY. OTOOp IO FeHOTHILY C IIOMOIIBIO OLIEHKH (PEHOTHIIA TOTOMCTBA B 0TOOp 110
reHoTHuIy ¢ nomoinero ananusa JIHK.

HlckyccTBeHHBIN MyTareHe3 Kak MeTOJ] CEleKIMOHHOM paboTel. PaauannoHHb ¢
XUMHUYECKHAN MyTareHe3 Kak HICTOYHHMK MyTaliil y KyJIbTyPHBIX OPM OpraHu3MOB.

Hcnons3oBaHre TEHOMHOTO PEIaKTHPOBAaHMSI ¥ MeTOHOB pekoMOmHaHTHRIX JITHK s
MIOJIy4YE€HHUS UCXONHOTO MaTepHaa JJjIs CeIeKIINH.
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[loxydeHre MOJHMILIOUAOB. BHyTpHBHAOBas rHOpUAM3alii. BIM3KOPOICTBEHHOS
cKpemvBanve, Wid WHOpHAuHT. HepojcTBeHHOE CKPEIIMBAHHUE, WA ayTOpUIMHT.
TeTeposrc H ero NpWYMHEL VICIoNs30BaHMe TeTeposuca B cenekimu. OTaan€HHas
rubpummsamus. Ilpeosonenne GecIIONHMsS MEXBHIOBBIX THOpHIOB. JloCTIKEHHS
CeJIEKIIMM pacTeHHil ¥ )KUBOTHBIX. «3eEHAs pe8ONIOYUAY.

CoxpaHeHre M M3y4eHHE I€HETHYECKHX PECYpCOB KyJIbTYPHBIX pacTeHuil U HX
IMKHX POXHMYEH A CO3/aHMs HOBBIX COPTOB H TMOPHIOB CelbCKOXO3JHCTBEHHBIX
KynsTyp. H3yuenue, coxpanenue u YnpasieHue 2eHemu4ecKumu - pecypcamu
CeNIbCKOXO3ALICMBEHHbIX U NPOMUICTIOBbIX — JICUBOMHBIX 6  YEeNAX  YIY4uleHus
cywecmeyiowux U CO30aHUsL HOBbIX NOpOO, NUHU U KpOCCOB, € MOM uucie C
NPUMEHEHUEM COBPEMEHHBIX MeMOO08 HAYUHBIX UCCIeO08aHUl, nepeoosvix uoeu U
NepCneKmuBHbIX MeXHONIO2UlL.

JemMoHcTpaum
Iloprpersr: H.W. Basunos, 1.B. Muuypus, I'.Jl. Kapreuerxo, ILII. JIykesiHEHKO,
B.JI. Acraypos, H. Bopnoyr, JI.K. benses.

Tabmuusl 1 cxemsl: «L[eHTpBH NPOMUCXOXIEHHI M MHOrooGpasus KyJIBTYPHBIX
pacTeHmit», «3aKOH IOMONOTHYECKHMX PpANOB B HACICACTBEHHOH H3MEHYUBOCTID,
«MeToan! cenekiumn», «OTnanéHnas rudbpuausanysay, «MyrareHes».

Jla6oparopras _pabora «M3ydyeHHe COPTOB KYJBTYPHEIX pacTeHHH H IOPOX
JOMANIHUX XKUBOTHBIX».

JIa6oparopHas paboTa «3y4eHue METOAOB CEIEKIIUH PACTCHUID).

IpakTudeckas pabora «IIpuBUBKa pacTEHHUI.

Oxckypeus «OCHOBHBIE METOJBI M OCTYDKCHUA CEJICKIIHU pacTeHuH ¥ >KHBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIHIO, IUIEMCHHYIO depMy, COPTOHCIBITATENBHBIA Y4acTOK, B
TEIITMIHOE X035HCTBO, B Ja00paTOPUIO arpOyHHBEPCUTETA UIIH HAYIHOT'O IEHTPa)».
Tema 16. BUOTEXHOJIOTHA M CHHTETHYECKAsi OMOJI0rus

OGBEKTH, UCIONB3yeMBIE B GHOTEXHOJIIOTHH, — KIETOYHBIC ¥ TKAHEBBIE KYNbTYPHI,
MHKpPOOPTaHH3MBI, X XapaKTePHCTHKA. TpaauiInoHHast GHOTeXHOIOTHA: XJiebomedyeHue,
IIOJIyUeHHe KHCIOMOJIOYHBIX NPOAYKTOB, BHHONENME. MUKPOGHOIOIHIECKHil CHHTES.
OGBeKTs MHKpoOHOToruIeckux TexHonorui. IIpoussopcTBo Genka, aMUHOKUCIOT H
BUTaMHUHOB.

Co3laHyie TEXHOJOTMH M HHCTPYMEHTOB IIeJCHANPAaBICHHOTO H3MCHECHHA H
KOHCTPYHpPOBAHHUs TE€HOMOB C IIEJBIO IIOJy4YEeHHs OpraHU3MOB M MX KOMIIOHEHTOB,
CcoepKaIMX HE BCTPEYAOIIHecs B IPHPoJie GMOCHHTETHIECKHUE Iy TH.

KnerouHass HIKeHepus. MeToibl KyJbTypbl KIETOK H TKaHed pacTeHHH U
*UBOTHBIX. KproGauku. CoMaTudecKkas THOpUIU3aLisS ¥ COMATHIECKUN YMOpHOTeHes.
Hcmonp30BaHWe TaIUIONNOB B celleKuuu pacteHuil. Ilomyuenue MOHOKNOHANbHLIX
anmumen. HMcnonb306anue MOHOKIOHANbHBIX U NONUKTIOHANILHOIX GHMUMEN 8 MEOUYUHE.
VICKycCTBEHHOE OIUIONOTBOpeHHE. PEeKOHCTpYKUHUs SMIEKIeTOK M KIOHUPOBAHUC
WBOTHBIX. MeTOR TpaHCIUIAHTAMK sAep KIETOK. TexHonozuu 0300pOGIeHUs,
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KYIbMUBUPOBAHUS. U  MUKDOKIOHANLHO20 PASMHOJNCEHUS  CENbCKOXO3AUCHEEHHbIX
KYbmyp.

XpoMOCOMHasT W TeHHas WHKeHepus. VICKYyCCTBEHHBIM CHHTE3 TI€Ha W
xouctpyupoBanne pekomOmHaHTHBIX JHK. Cozodanue mpanczennvix opzanusmos.

JlocTokenus ¥ MEPCIEKTUBEI XPOMOCOMHON M T'€HHOUW MHXXEHEPHUH. DKOIOTHYECKHE U
STUYECKHUE IPOOIIeMBI TeHHOM HH)XXEHEPUY.

MenvuuHckue OuoTexHojoruu. IloctreHomuas nudpoBas Mmeaunuua. IILP-
OUArHoCTHKA. MeTaOOoJIOMHEBIN aHaIN3, FeHOIICHTPUYECKUM aHAIU3 IIPOTEOMa YeI0BEKa
IUIsL OLIGHKHM COCTOSIHESI ero 3J0poBbs. Mcrmons3oBaHHe CTBOJNIOBBIX KIETOK. TapreTHas
Tepanus paka. 3D-Onomrmkenepus AN  pa3paboTku  (yHIAMEHTAIBHBIX OCHOB
MEIUIUHCKUX TEXHOJOTHH, CO3/IaHMs KOMIUIEKCHBIX TKaHEH COYETaHMEM TEXHOJOIHH
TpéxMepHoro  OWompuHTHHra ©  ckapdonguHra  Aas  pelleHud  3a1ad
MIEPCOHATIM3UPOBAHHON MEANIINHBI.

Co3anvie BEKTOPHBIX BakIMH C €10 00eCcIIedeHns] KOMOMHIPOBAHHON 3aIllUTHI
or  BO3Oyaurenei OPBH, YCTaHOBJICHUE MOJICKYJISIPDHBIX ~ MEXaHHU3MOB
byukiponuposanns PHK-comepxanx BHPYCOB, BBI3BIBAIONIMX 0CO00 OMAacHBIE
3aboeBaHus YeIOBEKa U JKUBOTHBIX.

JleMoHCTpAITMH

Tabmuuer m cxemsl: «Vcnons30BaHre MUKPOOPraHM3MOB B IIPOMBIIIEHHOM
TIPOU3BOJICTBEY, «KneTouHas uHXeHepus», «I eHHas HHXEHEPUD».

JlaGopaTopHas paborta « 3yuenne 00HEKTOB OMOTEXHOIOTAMY.

IpakTiueckas padora «[lonydeHre MOJIOYHOKUCIIBIX IPOTYKTOBY.

Oxckypeuss  «buorexHomormss —  BaXHemas  NPOU3BOAUTENBHAs  Cuiia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IIPOM3BOICTBO ).

11 KJACC

Tema 1. 3apo:kaenune u pa3BuTHE BOJIONNOHHBIX NpeJcTaBJIeHHH B OnoJiornu

OpomonuonHas teopus Y. lapsuna. [Ipeanocsulky BOZHUKHOBEHUS JapBHHU3MA.
Ku3Hp 1 HayuHas nesTensHOCTh Y. JlapBuHa.

JBrokyine cuiasl 3Boronuu BuaoB mo Y. dapBuHy (BBICOKas HMHTEHCHBHOCTB
Pa3MHOXXEHHs OPraHU3MOB, HACIICACTBeHHAS N3MEHIUBOCTE, OOph0a 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN M HCKYCCTBEHHBIA OTOOD).

Odopmienne cunternyeckoil teopum 3soionuu (CTD). HeifrpansHas Teopus
spojonun. CoBpeMeHHas SBOJIIONUOHHAs OMOIOrusa. 3HaUY€HUE SBOIOIIMOHHON TEOPHUH
B (OPMHPOBAHHMH €CTECTBCHHO-HAYYHON KApTHHBI MUpA.

JemoHcTpanuu

IToprpetsr: Apucrorens, K. Jlunneit, XX.B. Jlamapk, 2.2K. Cent-Unep, XK. Krosse,
Y. Napsun, C.C. YetBepuxos, N.W. IlImansraysen, Jx. Xonaeis, 1.K. benses.
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Ta6muusl u cxembl: «Cucrema xwuBoit npupoxs! (o K. Jluanero)», «JlectHuia
XUBBIX cymectB (mo Jlamapky)», «MexaHusM (GOPMHPOBaHHS MPHUCTIOCOONCHUA Y
pacrennit 1 XuBOTHBIX (o Jlamapky)», «Kapra-cxema mapmipyTa IyTemrecTBus ‘.
Tlapeunay, «Haxoxku Y. Jlapsuna», «@opMel GOpsOBI 3@ CYLIECTBOBAHHEY, «ITopoxb!
rony6eit», «MHoroobpasue KyIbTypHBIX (opM Kamyctbl», «llopojsl poMalHuX
XHMBOTHBIX», «CxeMa obpasopammsi HOBEIx BumoB (mo Y. Jlapsumy)», «Cxema
COOTHOIIEHHS ABMKYIIMX CHI SBOMIOIMI», «OCHOBHBIE IOJOXEHUS CHHTCTHHECKOH
TEOPUH SBOIIOLIUAI.

Tema 2. MUKpPO3IBOJIIONHSA U €€ PE3YJAbTATHI

IMomynsnus KaK dJieMeHTapHast eAMHULA 3BOoLMH. COBpEeMCHHBIE METO/IBI OLCHKH
TeHETHIECKOTO Pa3sHOOOpasusl M CTPYKTYpHl Iomymsnuii. MsmeHeHue reHodoHIa
IOMy/SAIMH KakK JJeMEHTapHOe 9BOJIOIMOHHOE SBIICHHE. 3aKOH TI€HETHYECKOIo
pasHosecus Jx. Xapau, B. Baitu6epra.

DneMeHTapHble GaKTOPH! (IBYKYI¥E CHIbI) SBOMIOMMHA. MyTalMOHHBIA IpoIecC.
KoMmbunatuBHas W3MeH4YMBOCTh. Jlpeiid TreHOB — Ciyd4ailHble HEHaIpaBJICHHBIC
A3MEHeHHs 49acToT auleneif B momymanuax. O¢dekt ocHoBatens. Jggexm
Gymuinounozo zopnoiuxa. CHUdICEHUe 2eHemU4ecKoz0 PpasHOOOpA3UA: NPULUHbL U
cnedcmeus. Ilposenenue sgppexma Opeiiha 2eno6é 6 6ONbUWUX U MANGIX NONYIAYUAX.
Murpampn.  Msonsuuss — DONMyJsuit:  reorpaduyeckas (mpocTpaHCTBEHHAS),
ouonornyeckas (PempoayKTUBHAS).

EcTecTBeHHBIH 0TOOp — HANpaBsIOIHii hakTop 3B0oMOLHH. POPMEI €CTECTBEHHOTO
or6opa: ABIKYITHH, CTaGWIM3MPYIOIMH, pasphiBalomuil (au3pyntusHsli). [TomoBoi
or0op. Bo3HUKHOBEHHE U 3BOJIIOLHS COAAIFHOTO IIOBEACHMS XXUBOTHBIX.

[TpucrOCOGIEHHOCT, ~ OPTaHM3MOB — Kak  pe3yinpTal  MHKPOJBOJIOLHUM.
BoO3HHUKHOBEHHE NpHCIOCOOeHuii y OopraHu3sMoB. Apomopdo3sl U HIMOaJaNTallHH.
IIpuMepsl TIPHCIOCOGEHHH Y OpraHW3MOB: MOpP(ONOTHYECKHE, (QUHONOTHYECKHE,
GuoxuMuUeckue, moegeHdeckue. OTHOCHTENBHOCTD PUCIIOCOOIEHHOCTH OPraHH3MOB.

Bung, ero Kpurepud U CTpyKTypa. BmupooGpaszoBaHuWe Kak —pe3ylbTar
MUKPOIBOIIOIMHY. 3051 — Kito4eBoii gakTop BHA00OpasoBanus. [IyTh U crocoGs!
BHJ000pa30BaHUs: aJIIoNaTpUIeCcKoe (reorpaguueckoe), CHMIIATPHUIECKOe
(3KOIIOTHYECKOE), «MTHOBEHHOe» (IOJIUILIONAN3aNys, rubpuausanys). JIuTeIpHOCTD
SBOJIIOLIMOHHBIX IIPOLIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS GHOTOTHYECKOr0 Pa3zHO00pasus.

Pons 3BOJIIOI_II/IOHHOI71 OMoNoru B pa3pa60TKe Hay4YHBIX METOAOB COXPAaHCHUA
6Hopa3H006pa3mL MI/IKpOBBOJIIOI_II/Iﬂ 1 KO3BOJIIONHS I1apa3sUTOB U UX XO3CB.

MexaHu3MBI (HOPMHPOBAHMSA YCTOWYMBOCTH K aHTHOMOTHKAM U cocoGE! GOPBOEI ¢ Heil.
JeMoHcTpaluu
IToptpetst: C.C. UeTBepukoB, O. Maiip.

Tabaunbl ¥ cxeMbl: «MyTalnnoHHas N3MEeHYUBOCTEY, «llomynsainoHHas CTpyKTypa
BUna», «Cxema mposBieHus 3akoHa Xapau-BaiinOGepra», «JlBuxymue CHIIBI
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SBONIOLMHY, «DKOJOIMHYecKas M3O0ISIMsA [OMyJIUMA  CEeBAHCKOH  Qopenmn»,
«eorpadyyeckas M3ONALHSA JHUCTBEHHULB! CHOMPCKOM M IHMCTBEHHHMIIBI [aypPCKOID»,
«IJoNyNANUOHHEIE BONHEl YHCIEHHOCTH XHIIHAKOB M JXKEepTB», «(Cxema NeHCTBHA
ecTecTBEHHOTO OTOOpa», «®opMbl GOpEOBI 3a CymiecTBOBaHHE», «HHIyCTpHanbHBIN
Menmaam3My, «KuBpie uckomaemeie», «IIOKpOBUTEIBCTBEHHAS OKpacKa >XHUBOTHBIX»,
«[Ipenynpexnamomas  OKpacka JKMBOTHBIX», «{DU3MOIOrHYCCKUE  afalTalumy,
«IIprCIIOCOBIEHHOCT, OPraHM3MOB M €€ OTHOCHTENBHOCTH», «Kpurepuu BuIa»,
«Bunsinsoiaukmy, «CTpyKTypa Buia B IpHpoe», «CrocoGsl BHT0OGPa3OBaHHAY,
«Ieorpaduueckoe BHAOOOpasoBaHue TPEX BHUAOB JAHIBILEH», «IKONOTHIECKOE
BHI006pa3oBaHMEe BHIOB CHHHIY, «[lommiuronnsl pacTenuid», «KarycTHO-penedHbIn
rudpum.

O6opyznoBanue: repbapuy pacTeHUi, KOIUIEKIMM HACEKOMBIX, 4Yydela NTHI[ U
3Bepeil C NpUMepaMH DPasiddHBIX NPUCIOCOONEHMH, dydena T U 3Beped pasHBIX
BUIIOB, repbapuy pacTeH i GIM3KHUX BUIOB, 00Pa30BaBIIMXCS PA3THIHBIMA CIIOCOOaMH.
Jla6opaTopHas pa6oTa « BEIABICHHE H3MEHIUBOCTH Y 0COO€H OMHOTO BUAAY.

JlaboparopHas paGora «[IpmcriocoOneHuss OpPraHM3MOB H HMX OTHOCHUTENIBbHAA
I1EJIECO00Pa3HOCTE.

Ha6opaTopHa;1 pa60Ta «CpaBHeHMEe BUJIOB 110 MOD(bOJ'IOFI/I‘IeCKOMV KPUTCPHION.

Tema 3. Makpo3BoIOLHS U €€ pe3yabTaThl

MerToapl M3ydeHHs MaKpOJBOIFOIMH. IlaJeOHTOIOrHYecKue METOABl H3ydCHU
sposronuu. Ilepexonusie GOpMbl U GUIOTEHETUYECKHE PAIBI OPraHU3MOB.

Buoreorpadudeckue MeTOAsl U3ydenns ssoionuu. CpapHenue (Ops U (ayHbl
MATE€pPHKOB M OCTPOBOB. buoreorpadudeckme obnactu 3emitn. Bunb->HAEMHUKH H
PEJIAKTEL

DOMOpHOJIOrMYecKre W CPaBHHUTEIHFHO-MOP(OIOrHYecKHe METOIBl H3ydCHHA
ABOMIOLIMY. | €HETWYECKHE MEXaHHM3MBl OJBOJIOLMHM OHTOre€He3a M IOABJICHUA
SBOJIFOLIMOHHBIX HOBIIECTB. | OMOJIOTMYHEIE M aHAJIOTHYHbIE OpraHel. PyAnMeHTapHbIC
OpraHbl ¥ aTaBU3MEL. MOJIEKyISpHO-TeHeTHIECKHE, OUOXMMIYECKHE i MATeMATHIECKUE
METOBI U3yueHs dBoonnH. ['oMmonormunsle reHsl. COBpeMEHHBIE METOIBI IOCTPOCHU
(GUIOreHeTHIECKUX JEPEBLEB.

XpOMOCOMHBIe MyTalHuH ¥ 3BOJIOLMA I'€HOMOB.

OGume 3aKOHOMEPHOCTH (TIpaBuna) 3BoMouMd. [Ipunyun cmenvl @GYHKYull.
Heo6paTuMOCTE 3BOMIOLMH. AJanThBHas pajuanus. HepaBHOMEPHOCTb TEMIIOB
SBOJIIOIUH.

JemoHCcTpaIuH

Ioprpetsi: K.M. Bap, A.O. Kosanesckuit, ®. Mromiep, O. I'ekkens.
Ta6nuis! 1 cxeMbl: «OUIOreHeTHYECKHH PSI IO, K APXEOITEPHKCY,

«3Bepo3y6rle smepb», «Creronedans», «PruaroduTED, «CEeMEHHBIC IIAIIOPOTHHKID?,
«BuoreorpaduyecKye 30HE 3eMiImn», «JIpeiibh KOHTHHEHTOBY, «PenuKTey, «HadanbHbre
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cragid SMOPHOHAJIBHOrO DPa3BUTHA IIO3BOHOYHBIX JKMBOTHBIX), «["oMoJIorMYHBIE U
AHANOTMYHEIE OpraHbly, «PymIMMEHTB, «ATaBA3MBDY, «XPOMOCOMHBIE HabOpHI
gemoBeka W  IIHMIaH3e», «[JIaBHBlE HampaBleHus oBomomum», «Obmue
3aKOHOMEPHOCTH 3BOJIIOLIUID).

O6opyroBanye: KOUIEKIMH, Trepbapud, MYyISDKH HCKOIAeMBIX — OCTaTKOB

OpPraHu3MOB, MYJIIKH TOMOJIOTUYHBIX, aHaJIOTUYHBIX, PYAUMEHTAPHBIX OprafoB Hu
aTaBU3MOB, KOJJICKIIMHA HACCKOMBIX.

Tema 4. Ipoucxoxenne H pa3BATHE JKAHA HA 3emure

HaytHbIe THIIOTE35I IPOUCXOXICHHUS KU3HY Ha 3eMIle. AGuoreHe3 U NaHCIEpMUS.
JloHay4HBle OPEACTABICHUS O 3apPOXACHMH IHKU3HU (xpearmonusM). I'mmotesa
ITOCTOSIHHOTO CaMO3apOoXKAEeHUs XU3HH U € OIPOBEPKEHHE ONbITaMU ®. Pemn, JL
Cnannannany, JI. ITactepa. IIporcxoxaeHAe XKU3HA K aCTPOOHONOTHL.

OCHOBHBIE STallbl HeopraHmdeckod spomonuu. IlnanerapHasd (reosoruyeckas)
SBONIONHMSA. XUMIUEcKas dBOJIOIMA. AGHOTCHHEIA CHHTE3 OPraHMIECKUX BCIICCTB H3
neoprapmyeckux. Onsir C. Mumiepa u I'. IOpm. OG6pa3oBaHHe MOJHMEPOB M3
moHoMepoB. Koarepparnas rumnoresa AWM. Omapusa, runotesa MEPBUTHOIO Oynb0HA
Jx. Xonjeiina, renerudeckas rumoresa I'. Mémnepa. Pu6ozumsl (T. Uek) u rumoresa
«vupa PHK» Y. I'unbepra. ®opMupoBaHue MeMOpaH ¥ BO3HUKHOBEHHE MIPOTOKIICTKH.

Vcropus 3eMim U MeTOXsl e€ m3ydeHus. VIcKoraemble OpraHMYECKHE OCTATKU.
TeoxpoHonorus # e& Merofsl. OTHOCHTeNBHAsS M aOCOMIOTHAs TEOXPOHOJOIHS.
IeoxpoHojIOrHUecKas MKaja: 0HbI, 9PEL, IEPHOJBI, SITOXH.

HauansHEle 3Talbl OpraHudeckoil »pomonuu. IlosBieHne U JBOJIOLMI IEPBRIX
KIIETOK. DBoNronus MeTabonusMa. Bo3HUKHOBEHHE TePBEIX 3KOocHCTEM. COBPEMEHHBIE
MHKpOOHBEIE GMOILIEHKYM KaK aHANOT NEPBBIX Ha 3emie coobmecTB. CTpOMaTONMTHI.
[IpokapHOTHI U 3yKapHUOTHL.

TIponcxoxaenue SyKapHoT (CHMOMOreHe3). OBOIIONMOHHOE MPOMCXOXICHUE
BHpPYCOB. IIpOMCXOX/(eHIe MHOTOKIIETOUHBIX OPraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX
TPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl SBONIOLIH BEICIIHX pacTeHuit. OCHOBHEIE apOMOP(HO3EI
pacTenwuit. Bexos pacTenuit Ha cyuy. 110SBI€HHE CIIOPOBBIX pacTeHui U 3aBOeBaHIe
umu cymrs. CeMeHHBIe pacTeHns. [IpOMCXOXIeHNe IBETKOBBIX PACTeHUH.

OCHOBHEIE 5TaIbl SBOMIOLMM KHBOTHOTO Mmupa. OCHOBHEIE apoMOPHO3EI
XHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — IIOABIEHAE COBPEMEHHBIX THIIOB.
IlepBele XopHoBble  kuBOTHBIe. JKusHe B Boje. OBOMIONUS  IO3BOHOYHBIX.
[Ipoucxoxnenne amoubuit ¥ pentunuid. IIpoHCXOXACHNES MICKONATAIOMMX U IITHALL.
IIpuHOMII Kmo4eBoro apomopdosza. OcBoeHue 6eClO3BOHOYHBIMU M IIO3BOHOTHRIMH
>KUBOTHBIMU CYIIIH.

PasBHUTHE XM3HM Ha 3eMiie [0 5paM M [epHojaM: apxeH, IpoTepo3oi, TajIe030H,
Me3030H, KaiiHo30#. OO6mias XapaKTepUCTHKa KiMMaTa M IE€OIOTHYCCKUX IIPONECCOB.
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IlosiBnenre U paclBET XapaKTEPHBIX OPraHM3MOB. YTJIeoOpa3oBaHHe: ero YCIOBUS U
BJIMSIHHE Ha T'a30BEIM COCTaB aTMOC(HEPEI.

MaccoBple BBIMHpPAHUS — 5SKOJOIMYESCKHE KPHM3HCHI NpOIUIoro. IIpH4MHBI H
CIIEACTBUS MAacCOBBIX BbIMHpaHuii. CoOBpeMEHHBIH HKOJIOTHYSCKH KpPHU3HC, €ro
ocobennoctu. [Ipobiiema coxpanenus 6uopasHoobpasus Ha 3emire.

CoBpeMeHHasg cucCTeMa OpraHM4eckoro wMupa. I[IpuHHMIBI KiIacCH(PHUKAIIU
opranu3moB. OCHOBHBIE CHCTEMATHYECKHE IPYIIITEI OPTaHU3MOB.

JlemoucTpamu

IToptperst: ©. Penu, JI. Cnanmnannauu, JI. [Tactep, U.M. Meunukos, A.W. Onapus,
Jox. Xonpeiin, I'. Ménnep, C. Mumnep, I'. IOpwu.

Tabmuner n cxemel: «Cxema omsita @. Pemu», «Cxema omeita JI. ITactepa 1mo
M3YYCHHIO CaMO3apOXIeHUs XU3Hm», «Cxema ombita C. Munnepa, I'. IOpm», «3rarbl
HEOPIraHUYECKON 3IBOMIONMN», «[ €OXpoHOJOTHYecKas Ikanay, «HadampHble >Tarbl
OpraHm4ecKoit spomorumy, «Cxema obOpa3oBaHUs SYKapHOT ITyTEM CHMOHOreHe3ay,
«Cucrema xuBoil mnpupons», «CrpoeHue BHpyca», «ApoMopdoO3Bl pacTEHHIY,
«Punnoduter»y, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCITI»,
«Mxm», «ITanopoTaHuKn», «I 0N0CcEMeHHEBIE pacTeHus», « OpraHbl IIBETKOBBIX paCTEHUID,
«Cxema pa3BUTHS JXUBOTHOTO MHpPa», «ApoMopdo3bl XHMBOTHBIX», «I[IpocTeiimiuey,
«Kumeunononoctaeie», «Iltockue gepn», « HeHHCTOHOTHEY,

«Pv16BDY, «3eMHOBOAHBIEY, «[IpecMeikaroruecs», « I ITuIbDy, « MIIEKOIIHUTAIOIIHEY,

«Pa3putHe XU3HH B apxelckoil spe», «Pa3BuTHE XU3HU B IIPOTEPO30HCKOH 3pey,
«PasBuTHe XU3HM B NANCO30HCKOH 3pe», «Pa3BHTHE XM3HH B ME3030MCKOH 3pey,
«PasBuTne Xu3HM B KalHO30MCKOH spe», «CoBpeMEeHHas CHCTEMa OpPraHUYECKOro
MHUPay.

O6ODY,IIOBaHI/IeI rep6ap1/11z1 paCTeHI/Iﬁ Pa3INYIHBIX OTACIIOB, KOJUICKIIUMNA HACCKOMBIX,
BJIQXHBIC IIpCHApaThbl >XKHBOTHBIX, PAKOBHHBI MOJJIKOCKOB, KOJUIEKIHH HIJTIOKOXHUX,
CKEJICTHI TO3BOHOYHBIX JXUBOTHBLIX, Uydeia IITHI U 3Bepe1>'1, KOJIJICKITNH OKaMeHeHOCTeﬁ,
IIOJIE3HBIX UCKOIIAEMBIX, MYJISIXKH OPraHMYCCKUX OCTATKOB OPraHU3MOB.

BuptyansHas naboparophras pabora «MoaenupoBanue onsitoB Mmniepa—IOpu mo
U3Y4YEeHUIO a0MOr€HHOT0 CHHTE3a OPraHuyYeCKUX COSAUHEHHI B IIEPBIYHOMN aTMochepe».

JlaGoparopHas pabora «V3yuyeHue M OIMCaHME HKCKOIAEMBIX OCTATKOB IPEBHUX
OPTraHu3MOBY.

IIpakTrueckas pabora «M3ydeHne OCOOESHHOCTEH CTPOEHMS PacTEHHH pPa3HBIX
OT/CJIOBY.

IIpaktaeckas pabora «l3yuyeHHe OCOOECHHOCTEH CTPOEHHS IT03BOHOYHBIX
SKUBOTHBIX).

Tema S. IIpoucxo:kaenne 4eaopeka — anTpomnorene3 Paznens:
U 3a/1a4¥ aHTPOIOJOTruy. MEeTOIbI aHTPOIIOIOT M.
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CTaHOBNeHMEe TNPEICTABNeHHH O IPOMCXOX/ICHMM 4YelOBeKa. PenurnosHbIe
Bo33penus. CoBpeMeHHBIE HayYHBIC TEOPHH.

CXOICTBO 4eNoBeKka C JXUBOTHBIMH. CHCTeMaTHyecKoe IONOKEHUEe [el0BeKa.
CBueTeNbCTBA CXOJACTBA YEJOBEKA C JKUBOTHBIMH: CpPaBHUTENEHO-MOP(HOIOrHIECKHE,
SMOpHONOrUYecKre, PU3HOTOro-OHOXUMUIECKHE, OBEICHICCKHL. Ommuus 4enoBeKa
OT XHUBOTHBIX. IIpIMOXOX/IEHHE ¥ KOMIUIEKC CBS3aHHBIX C HUM IPH3HAKOB. Pa3Butne
rOJIOBHOT'O MO3I'a M BTOPOH CUTHAJIBHOM CHCTEMBEI.

JlBroKymmpe CcHIbl ((akTopbl) AHTPOIOreHe3a: OHONOrMIECKHe, COLUAIBHEIC.
CooTHOIIeHNEe GHOJIOrMYECKUX ¥ COLHATBHBIX AaKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTAaJMM aHTPOIOreHe3a. PaHHHE YeNOBEKOOOpa3HBIC 00€e3bsHEI
(IPOKOHCYNIBI) M paHHHE IOHTHABI — OOIINe NMPEAKH yeJI0BEKOOOPa3HBIX O0C3BbAH H
JMofe. ABCTpaJIONMTEKM — JABYHOTHE IPEIKH mopaei. YemoBek yMenbld, NEPBbIE
M3TOTOBJICHUS OpYAHii Tpyna. UenoBeK NpPSMOXOSUIUA U NEPBBIM BBIXOX arofe 3a
npenensl Adpuxu. Uenosek reidmensOeprekui — o0Iuil mpefoK HeaHIEePTaIbCKOTO
YeJI0BeKa U 4eNoBeKa pasyMHoro. UeloBeK HeaHAepTalbCKUi Kak BUJI JIHOJeH XONOIHOTO
xauMaTa. UeoBeK pasyMHBI COBPEMEHHOTO THIIA, JEHMCOBCKHI UE€JIOBEK, OCBOCHHES
KOHTHHEHTOB 3a npeneiiamu Adpuxu. [TaneoreHeTrka ¥ NajeOreHOMUKA.

DBONIONKS COBPEMEHHOTO HeJoBeKa. ECTecTBEHHBIH OTOOpD B IOMyJLALMAX
yenoBexa. MyTalMOHHEIH mpoiecc ¥ moimamMopdusM. ITomynsnroHHbIe BOIHEL npeiid
TeHOB, MHTPalHs ¥ «3(p(eKT OCHOBATEND» B MOIYIALHAX COBPEMEHHOTO 1€/I0BEKa.

YenoBedeckue packl. IloHATHE O pace. bompmme pacekl:  €BPONCOMAHAT
(eBpasmiickas), aBCTPAJIO-HETPOUIHAS (3xBaTopHaNbHa), MOHTOJIONTHAS
(a3smaTcKoaMepHKaHCKas). BpeMs ¥ IyTH pacceeHHs YEOBeKa II0 ILIAHETe. EnuHCTBO
JyeloBeUeCKUX pac. HaydHas HECOCTOSTENbHOCTh pacH3Ma. Ipucnocob1eHHOCTh
yeJIoBeKa K pa3sHBIM yCIIOBHSIM OKPYXKalome# cpexsl. Bmsanue reorpapuIecKoii cpepl 1
Apeii¢a reHoB Ha MOP(ONOTHIO U GUIUONIOTHIO JETOBEKA.

MeX IMCLIMILIMHAPHbIE METONBl B (u3ndeckoil (6HONOrHIecKon) aHTPOIONOTHH.
DBONIONMOHHAS AHTPOIIOJOTUSI M MAJ€OaHTPOIONIOTH YEIOBEICCKUX TIOITY JISIITHH.
BHOCOIMaIbHble HCCIEeOBaHHs INPUPOABI deloBeKka. VcciepoBaHue KOIBOMIOLUH
GUOJIOrHYECKOr0 U COLHAIBHOTO B YEJIOBEKE.

JleMoHCTpanuuy
Tloprperst: U. Jlapsus, JI. JTuku, 5151, Porunckuit, M.M. I'epacumoB.

Tabmuuel # cxeMbl: «MeToAbl AHTPOIONOrHM», «I'OJOBHOM MO3I 4YeElIOBEKa,
«Yenosekoobpasnbie 00e3bsHBD, «CKeeT 4eN0BeKa U CKEJIET IMIMITAH3ey,

«PyIaMMEHTHI 1 aTaBU3MBD», «J[BIDKYIIHE CHIIBI aHTPOIIOTCHE3a, «DBONIOLIOHHOE JIPEBO
yenoBeKa», «ABCTpagomuTek», «UemoBek ymensii», «Hemosex MIPSIMOXOSLIID?,
«JlenncoBckuit uenosex» «Heanmeprampiusn, «KpomanpoHIp, «IIpefku 4enoBeKay,
«ITamnsl BOIIOLMHN YeJloBeKa», «Packl uetoBeKan.

OGopyIoBaHKe: MYISDKH OKAMEHENOCTeH, IPeIMeTOB MaTepHalbHOH KYIBTypPEI
TIPE/IKOB UeJIOBEKA, PENpoAyKIuH ((poTorpaduu) KapTHH C MH(OTOTHYECKUMH U
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OMONCHCKMMH ~ CIOXETaMH  [POUCXOXKIEHHMS 4YeloBeKa, (ororpadum  HAXOLOK
MCKOIIAEMBIX OCTaTKOB Y€JIOBEKA, CKEJIET YeloBeKa, MOJeJIb Yepena YeIoBeKa U Yepena
IIUMIIaH3€, MOJeNh KHUCTH 4YeJIOBEKa M KHCTH INMMIIAH3e, MOJENH TOpCa IPENKOB
YeJIOBEKa.

Jlaboparopnas pabora «/I3yueHune OcOGEHHOCTEH CTPOEHMS CKeleTa YelIOBEKa,
CBSI3aHHEIX C IPSIMOXOXKIEHHEM.

IIpakTryeckas pa60Ta «I/I3yqune 9KOJIOTUYECKHUX aJlanTalliii YEJIOBEKa.

Tema 6. IKoJ10rus — HaAYKa 0 B3aHMOOTHOMIEHUAX OPTraHA3MOB H
HA/IOPraHM3MeHHBIX CHCTEM ¢ OKPY:KAIoUIei cpenoii

3apoknieHre M pa3sBHTHE SKonoruu B Tpynax A. I'ymGomeara, K.®. Pymse, H.A.
Cesep1ioBa, O. I'exkens, A. Tenciu, B.H. Cykauésa. Pasnens! 1 3agaun sxoorud. Ca3b
5KOJIOTHH C IPYTHUMH HayKaMu.

Mertongs! sxomoruu. [Tonessle HaGmoneHns. DKCIIEPUMEHTEI B SKOJIOTHH:

IIpUpPOAHEIE U 1aGopaTopHble. MoxenpoBaHKe B 9KOJIOTHH. MOHUTOPHHT OKPYKaromei
Cpebl: JTOKAJIBHBIN, PErHOHANIBHBIN U IVI00ATBHBIH.

3HavyeHne 3KOJNOTUYECKUX 3HAHUIA IS YelloBeKa. DKOJIOTHIECKOE MUPOBO33PEHHUE
KaK OCHOBa CBfA3€# yenoBedecTBa ¢ HpHponoi. DOpMHPOBAHME 3KOIOTHYECKOM
KYJIBTYPBI ¥ 9KOJIOTHUIECKON MPaMOTHOCTH HACEICHHS.

JleMoHCTDaAIAY

Ioprpetsr: A. I'ym6onsar, K.®@. Pynse, H.A. Ceseprios, D. I'exkens, A. Tercmu,
B.H. Cykaués.

Tabnumer u cxemsl: «Pasmensr skomorumm», «Meronsl skonorum», «Cxema
MOHHTOPHHIA OKPY>KAIOLIEN CpeIbDy).

Ha6opaTopHa;1 paboTa «I/I3yqune METOIOB KOJIOTHYECKHUX HUCCIIEIOBAHUID.

Tema 7. Opranusmsl 4 cpeaa oonTaAHUA

Oxonorudeckue (akTopbl M 3aKOHOMEPHOCTH MX HedctBusa. Knaccuduxarms
SKOJIOTMYECKHX (AaKTOpOB: abWoTHYecKue, OMOTHYECKHE, aHTpororeHsse. OO6mue
3aKOHOMEPHOCTH OEHMCTBHA OKONoTHueckux ¢akropoB. IIpaBuno wmurmmyma (K.
HInopenrens, IO. JIubux). TonepantHOCTh. OBpUOMOHTHBIE M CTEHOOMOHTHEIE
OpraHU3MBL

Abnotmyeckue ¢axtopel. CBer kak sKoyoruueckuit daxrop. JeiicTBue pasHBIX
YYaCTKOB COJIHEYHOI'O CIEKTPa HAa OPraHU3Mbl. OJKOJOTHMYECKHE I'PYNIEl PacTeHMi U
YKUBOTHBIX I10 OTHOIIEHUIO K cBeTy. CUrHanbHas pois cBeTa. DOTOIMepHOIU3M.

Temneparypa kak sxonorudeckuii haxrop. JleficTBue TeMuepaTypsl Ha OpraHu3MBl.
IMolixkunoTepMHBIE B TOMOMOTEPMHBIE OpPraHM3MBl. OBPHUTEPMHBLIE M CTEHOTEPMHEIE
OpraHU3MEI.
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BIIa)XHOCTh KakK dKojorudeckmit Qaxrop. IlpucrocobneHms pacTeHMd K
TIOJIepKaHMI0 BoAHOro Oananca. Kmaccuukanus pacTeHH# IO OTHOLICHHIO K BOZE.
ITprcHOCOBIEH S XXUBOTHBIX K H3MEHEHHIO BOJHOTO PEXHMA.

Cpensl oOWTaHWs OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3MYNIHAd, IIOYBEHHAs,
IIyGHHHAs TOATOYBEHHAs, BHyTPHOPraHu3MeHHas. DU3NKO-XMMUIECKHE 0COOCHHOCTH
cpen o6uTanus opraHu3MoB. ITprucnocoGienys OpraHiu3MOB K XKH3HU B Pa3HBIX Cpefiax.

Broyornieckyie pUTMEL BHelmnne ¥ BHyTpeHHME pUTMEL. CyTOYHbBIE U FOJMYHbIC
put™BL. [IprCnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBUM XKU3HHU.

Juzuennsle GopMsl opraHusmoB. IloHsaTHe o xu3HEHHOH ¢opme. JKu3HEHHBIC
GOpMEI pacTeHWii: [epeBbs, KyCTapHHMKHM, KyCTapHWYKHM, MHOTOJIETHHE TpPaBEL,
ONHONIETHHE TpaBhl. JKu3HeHHble (OPMBI JKHBOTHBIX: THIPOGHOHTEHI, I€OOHMOHTEI,
aspo6uoHTsI. OCOGEHHOCTH CTPOSHHUA 1 00pasa XU3HHU.

Buotndeckue (axTophl. Buasl GHOTHYECKHX B3aMMOAEHCTBHN: KOHKYPEHIIHA,
XHITHAYECTBO, cMMOMo3 u ero ¢opwmsel. IlapasuTsM, koonepanus, MyTyalusM,
KoMMeHcaI3M (KBapTUPaHTCTBO, HaxiiebHIIecTB0). HeTpoduueckue B3anMoneicTBus
(tomaueckue, Qopuueckue, habpuieckue). 3HAYCHHE GUOTHIECKUX B3aMMOJIeCTBUI
HIA CYIECTBOBAaHHS OpPraHW3MOB B cpefe oburanus. IIpuHIMII KOHKYPEHTHOTO
UCKIIFOUEHUS.

JleMoHCTpanyu

Tabmuuel ¥ cxeMbl: «JKkoinorumueckue ¢akxTopb», «CBETOBOM CHEKTpY,
«DKOJIOrHYEeCKe TIPYNNbl JKABOTHBIX [0 OTHOIIEHHIO K CBeTy», «TelnoxpoBHEIE
)KABOTHBIE», «XOJONHOKPOBHBIE JKMBOTHBIE», «DHU3NONOTMYECKHE  aJanTaluH
KHBOTHBIX», «Cpe/ibl 0OUTaHMUsA OpraHu3MoBy, «bHosormieckue puTMbD», «Ku3HeHHBIE
GOpMBI  pacTEeHHI», «KuzHeHHbIE GOpMBL  XKHBOTHEIXY, «3KocucreMa
IIMPOKOJMCTBEHHOTO Jieca», «DKOCHCTeMa XBOHHoro Jeca», «Llemd MHTaHUD,
«XunangectBoy, «llapasuruzmy», «KonkypeHmus», «Cum6uo3», « KOMMEHCATH3MY.

OGopymoBaHue: repOapiy PACTEHUI U )KHBOTHBIX, IPHCIOCOOICHHBIX K BIMAHUIO
PasIUYHBIX BKONOTHYECKMX (DaKkTOpoB, repbapud CBETONMIOOUBEIX, TEHENMIOOUBBIX H
TEHEBHIHOCIMBEIX PACTEHMH, CBETOMIOOMBEIC, TEHENMIOOMBBIE M TECHEBBIHOCIMBEHIC
KOMHATHBIE pACTeHHs, Trepbapu¥ ¥ KONUIEKIMH TEIUIONIOOMBBIX, 3MMOCTOHMKIX,
MOPO30YCTOMYMBEIX pAacTeHHMif, dydyena NTHI M 3BepeH, repbapuu pacTeHHH,
OTHOCSIIUXCS K THrpodmraM, kcepoduram, Me30puTaM, KOMHATHbBIE PACTEHHS NAHHBIX
IPYIII, KOJIEKIMH XABOTHEIX, OGHTAIOMINX B Pa3HBIX Cpeflax, repbapuu U KOJUICKIHH
- paCTEHHHi M JKMBOTHBIX, OOJAIAIOI[UX YEPTaMH IIPUCTIOCOONEHHOCTH K CE30HHBIM
M3MEHEHHSM YCIIOBHH JKU3HH, repOapiy 1 KOJIEKIIMA PAaCTeHUH U )KUBOTHBIX Pa3IMIHbIX
XVM3HEHHBIX (GOPM, KOJUIEKIMH XUBOTHBIX, YIACTBYIOIIMX B Pa3NMIHBIX OHOTHYECKHX
B3aUMOJICHACTBHSX.

JIaGopaTopHad pabGora «BEISBIEHHE NPUCIOCOOICHHUM OPraHM3MOB K BIHMSHUIO
CBETa.

JIabopaTopHas pabora «BbIgBiIeHHe IIPUCTIOCOOICHUN OpPraHM3MOB K BIIHSHHUIO
TEMIIEPATYPED.
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JlabopaTopHas paboTa « AHATOMHYECKHE OCOOEHHOCTH PACTEHUMH M3 Pa3HBIX MECT
OOUTaAHUN.
Tema 8. Ixo10rusi BUAOB H MOMYJISIIHI

OKOJIOTMYECKUE XapaKTEPUCTUKU MoNmyasuud. [lomynamus kak Ouonormdgeckas
cuctema. Ponp HEOTHOPOAHOCTH cpenbl, (u3HUecKux OapbepoB M OCOOEHHOCTEMH
Ouomoru BUAOB B (GOPMHUPOBAaHHM IIPOCTPAHCTBEHHOH CTPYKTYPHI IIOIYJISLHM.
OCHOBHBIE ITOKa3aTeNU IOMYJIAINH: YHCICHHOCTD, IIOTHOCTH, BO3pacTHAsA U IIOJIOBAs
CTPYKTYypa, POKAAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTD, MUTPALIHS.

OKkonoruyeckas CTpykrypa nomynsun. OmeHKa YMCI€HHOCTH Oy TISITIH.
Juramuka nomynmsuuu Hu e€ peryisnus. DBUOTHYSCKHH ITOTEHLIHAN IOIYJISIUY.
MonenpoBanie OWHAMHAKY IOMyJIsiud. KpuBele poCTa YHCIEHHOCTH IOITYJISLHH.

Kpussie BEDKMBaHHS. Peryisiys YuCIeHHOCTH IOMYJISIIHA: PONb (PaKTOPOB, 3aBUCAIINX
¥ HE 3aBUCAIINX OT IUIOTHOCTH. DKOJIOTMYECKHe CTparerud BUAoB (r- u K-crpaterun).

IMousitne 06 SKOIOrMYECKOM Huile Buaa. MectooGuranre. MHOroMepHas MOJIENb
skonoruueckoit Humu JDx.M. Xartummcona. Pa3mepbl 9KOJOTMYECKOM HHIIH.
IToTeHnmansHas 1 pealu30BaHHAS HUIIIM.

Buj xak cucrema momymsauuid. Apeans! BUAOB. BUIbI 1 uX KU3HEHHBIE CTPATETUU.
DKOJIOrMYECKHE YKBUBAJICHTEHI.

3aKOHOMEPHOCTH IIOBEAEHWS M MHTpPalMii >KMBOTHBIX. buojiornueckue WHBa3HUU
qy>KEpOAHBIX BUIOB.

JleMoHCTpaLIKU

Iloptpet: Ix.1. XaTuynHCOH.

Tabmuiel ®w  cXeMbl:  «OKOJIOTMYECKME  XapaKTEePUCTHKHA  IIOIYJISIUNY,
«IIpocTpaHcTBEeHHAs] CTPYKTypa IOIMYJISIHAN», «Bo3pacTHpIE MUPaMUABI MOIYJISIUNY,
«CKOpOCTh 3aceneHus ITIOBEPXHOCTH 3eMIIM Pa3IMYHBIMH OpraHm3mamm», «Mojenb
skosorundeckor uumu k.M. XaTauHconay.

Ob6opynoBanue: repbapuu pacTeHUHA, KOJUIEKIIAN KUBOTHBIX.

JlaGoparopnas pabora «IIpucmocobnenus ceMsIH pacTeHHH K PacCeIeHUIO.

Tema 9. DxoJiorug coo0IECTB. IKOJOTHIECKHE CUCTEMBI.

Coo6mecTBa oprann3MoB. broneHos u ero cTpykrypa. CBS3u MEXy OpraHu3MaMHu
B OHOILIEHO3E.

Oxocuctema kak OTKpeITas cuctema (A.JDx. Tencnum). OyHKIMOHANBHBIE ONOKH
OpraHu3MOB B JKOCHCTEME: IMPOIYIEHThI, KOHCYMEHTBI, pPeXyHeHTHL. Tpoduueckue
ypoBHU. Tpodudeckue nenu u cetu. Aduotrnueckue O6J10Ku IKocucTeM. I10UBHI 1 UL B
skocucTeMax. KpyroBopoT BemecTB U HOTOK SHEPTUU B 3KOCHCTEME.

OcHoBHBEIE TIOKa3aTEIH BKOCHUCTEMBI. brmomacca u OpOAYKIINAL. DKOJIOTHYECKHE
mrupaMHUIbI YUCEII, O6MomMaccel 1 OHCPIrHu.

Lunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nyxmyayuu.
HampaBneHnHsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. llepBudHble H
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BTOpUYHEIE CYKLECCHH M HX NPUIMHBEL AHTPONOTCHHBIC BO3JIEMCTBUA Ha CYKLIECCHM.
KiumakcHoe coobimecTBo. bruopasHooGpasue U II0IHOTa KpyTOBOPOTa BELISCTB — OCHOBA
YCTOHYHNBOCTH COOOIIECTB.

IIpypOoaHEIE SKOCKCTEMBI. JKOCUCIEMbL 03ED U PEK. IKOCUCIEMbL Mopeil U OKeaHos.
Oxocucmemvl mMyHOp, 1eC08, CMENeu, NyCMblHb.

AHTPOIIOTE€HHBIE KOCHCTEMBI. ATPO3KOCHCTEMA. ATpPOLCHO3. Pazmuums Mexnay
AHTPOIOr€HHBIMU U IIPUPOJHBIMHA SKOCHCTEMAMH.

VpGoskocucTeMbl. OCHOBHEIE KOMITOHEHTHI ypOosKkocucTeM. ['oposickas diopa u
dayna. CuHaHTpomm3amus TOPOACKOM (ayHEL buonorudeckoe ¥ XO3AHCTBEHHOE
3HAYEHME arPOIKOCUCTEM H YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAaHUS OCHOBHBIX B3aMMOJEHCTBUH OpraHM3MOB B
sKocHcTEMAX. Pob KackadHoz2o s¢ghexma u 6ud06-30UpuKamopos (Koueeslx 6u0os) &
pyuxyuonuposanuu sxocucmem. llepeHOC SHEPrHU ¥ BEIIECTB MEXIy CMEXHBIMH
sKOCHCTeMaMU. YCTOMYMBOCTh OPIaHW3MOB, IIONYIANMUM M SKOCHCTEM B YCIOBHMAX
€CTECTBEHHBIX Y aHTPOTIOI'eHHBIX BO3ACHCTBUM.

Mexanuzmor 8030eticmeus 302PA3HEHUN PA3HLIX MUN08 HA CYOOP2AHUIMEHHOM,
Op2aHUMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL SKOIOZUYECKO20
HOPDMUPOBAHU — GHMPONO2EHHO20  B8030eticmeus.  MeTofonorus  MOHWTOPHHIA
€CTECTBEHHBIX ¥ aHTPOIIOTEHHEIX 9KOCHCTEM.

JleMOHCTpanuu
IToptpet: A.JIx. Tencnu.

Ta6muus! ¥ cxeMsl: «CTpykTypa OHomeHo03a», «IKOCHCTEMa MUPOKOIHCTBEHHOIO
neca», «DKOCHCTEMA XBOMHOTO Jeca», «DyHKIMOHAIbHBIC I'DYIIBl OPraHU3MOB B
sKocucTeMe», «KpyroBopot BellecTB B 3KocucTeMe», «llemu nuraHus (mactOumHasi,
JeTpuTHas)», «DKOJOrMYeckas IHpaMuIa 4YUCel», «IJKOJIOTrHYecKas NHupamMuia
GuoMaccey, «DKoNorudeckas Inmpamupa sHeprum», «OOpasoBaHue 0oioTay,
«ITepeuunas cykueccus», «BoccTaHoBieHue Jjeca IOCIE MOXapay, «DKocucTeMa
o3epa», «ArporeHo3», «KpyroBopoT BeEIIECTB U IIOTOK SHEPTHM B arponeHo3e»,
«IIpumeps! ypOOIKOCUCTEM.

O6GopynoBaHue: repOapuy pacTeHHil, KOJNIEKIHM HACEKOMBIX, dydejaa NTHIl U
3Bepeli, repOapuu KyJIBTYPHBIX M JMKOPACTYIIMX DacTeHUH, aKBapUyM Kak MOJeCib
SKOCHUCTEMEL.

IIpakmuyeckas paboma «VzyueHue ¥ OIHUCaHKUE YPOOIKOCHCTEMBDY.

Jlabopamopuaa _paboma « 3ydeHue pa3HooOpasusa MEJKHX IOYBEHHBIX
YJIEHHCTOHOTHX B Pa3HEIX 9KOCHCTEMaX.

Drekypeusn «IKCKypCHs B THIIHYHEIA Groreonenos (B nyopaBy, Gepe3HsK, elbHUK,
Ha CyXOZOJbHBIH MIIU IOMMEHHEIH JIyT, 03€po, 6010TO)».

Dkcxypeus «IKCKYPCHs B arposKocucTeMy (Ha [0Jie MM B TEIUIMYHOE XO3ANUCTBO)».
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Tema 10. Buocdepa — rino6anpHas 3KocuCTEMA

Buochepa — oOmernaserapHas o6omouka 3emiM, TI€ CyHIECTBYET MWK
CyIlecTBOBajla >KU3Hb. Pa3Buthe mpexacraBnenuit o Ouochepe B Tpymax O. 3rocca.
Vuyenue B.U. Bepnagckoro o 6mochepe. Obnactu 6uochepsr u e€ coctas. JKuBoe
BelecTBO Ouochepsl U ero GYHKITUM.

3aKOHOMEpPHOCTH cyllecTBoBaHHs Ouochepsl. OcobenHocTHn Omochepsl Kak
rnobanpHOM 9KOocucTeMbl. JluHammueckoe paBHOBecue B Owmocdepe. KpyroBopors
BEIIeCTB U OHOTreoOXuMHUUECKHe LHUKIBI (YIiepona, a3ora). PUTMUYHOCTS SABICHHH B
6uocdepe.

3oHanbHOCTE Ouocdepsnl. Ilousarre o 6uome. OCHOBHBIE OHOMBI CYIIH: TYHIIPA,
XBOMHBIE Jeca, CMENIaHHbIe M ITUPOKOJIUCTBEHHBIEC Jeca, CTEeIH, CABaHHBI, ITyCTHIHY,
TPONMYECKHUE JIeca, BBICOKOrophs. KimMmar, pacTHTENbHBIA U XUBOTHEI MUp OHOMOB
CYLIH.

CrpykTypa ¥ (QYHKIMS XHBEIX CHCTEM, OIIEHKA HUX PECYPCHOTO IMOTEHIMala U
6unochepHbIx QyHKIHHA.

JleMoHCTpaly

IToptpersi: B.W. Bepranckuii, 3. 3rocc.

Tabmuner u cxemsl: «leochepsr 3emium», «KpyroBopor aszora B HpUpPOAE»,
«Kpyrosopor yrnepoga B mnpupone», «KpyroBopoT KHUCIOpPOAa B IPUPOLEY,
«KpyrosopoT Boas!l B npupozie», «OCHOBHBIE OHOMBI cymmny», «KiMMaTudeckue mosica
3emmm», «Tynmpa», «Tairay, «Cmemanusit aec», «llIHpoKOTUCTBEHHBIN Jecy,
«Crenby», «CaBannay, «Ilycteiay, « Tpommdeckuit nec.

O6opynoBanue: repbapuu pacTeHU# pa3HbIX OHOMOB, KOJUISKIIMH KUBOTHBIX.

Tema 11. YenoBek u OKpy:Kaomas cpeaa

DKOJOrH4ecKre KpU3UCHl M MX IpUYHHBEL. Bo3meiicTBue ueloBeka Ha Ouocoepy.
3arpsi3HeHue BO3AyIIHOM cpeanl. OxpaHa Bo3ayxa. 3arps3HeHue BoiHOH! cpepl. OxpaHa
BOJHBEIX pecypcoB. Pazpymenue mouBsl. OXpaHa NMOYBEHHBIX pecypcoB. M3MeHeHue
KJIMMaTa.

AHTpOIIOTEHHOE BO3ICHCTBME HA pPACTUTENBHBIA M >KUBOTHBIM Mup. Oxpana
PACTUTENIFHOrO U )XMUBOTHOTO MUpa. OCHOBHBIE MPUHLIMIIE OXpaHbl IPUPOJEI. KpacHsbie
kHUru. Ocobo oxpansemsie npupoansie Teppuropuu (OOIIT). boranndeckue cagsl u
300JIOTNYECKUE TTAPKU.

OcHOBHBIE NIPUHIUIIBI YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA U IIPUPOABL.

PanponansHOE TPHPOAONONILE30BaHNE M COXPaHEHHE OHONOTHMYECKOro pasHooOpasus
3emiu. O6mye 3aKOHOMEPHOCTH IIOOATBHBIX SKOJOTHYECKHX Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOT'0 KPU3HCA U €r0 BEPOSITHBIE MTOCIIE/ICTRUS.

Pa3BuTHe METONOB MOHHTOPHHIA Pa3BUTHs ONACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemnule uccnedoganus nepexoda k pecypcocbepezarowets U KOHKYPEHMOCNOCOOHOU
sHepzemuxe.  Buonosuuecxoe pasmoobpazue u  buopecypcvl. Hayuonanohnuvie
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uHgpopmayuonHsie cucmemsl, obecneuusaoujue 00Cmyn K urghopmayuu no cOCMOSHUIO
omoensrsix 61006 u sxocucmem. OcHo8bl IKOPeabUIUmMayuu SKOCUcmem U cnocobos
6opubbL ¢ bUONoEpedcOeHUAMU. PeKOHCMPYKYUSL MOPCKUX U HA3EMHBIX SKOCUCTNEM.

JleMoHCTpALIMH

TabauIBl ¥ CXeMBl: «3arps3sHeHHe aTtMochepb», «3arpsa3HEHUe ruapocheps»,
«3arps3HeHHe TI0uBED, «[lapHuKoBEIH 3ddexT», «Ocobo OXpaHAEMbIE NPHUPOHBIC
TeppuTOpUn», «MOJIENH YyIpaBIIeMOro MUpay.

O6opynosanue: GoTorpadun OXpaHsIeMbIX PACTCHHH M XKHUBOTHBIX KpacHo# KHUTH
Poccuiickoit ®enepannn, KpacHoil KHUT'H perroHa.

ILJIAHUPYEMBIE PE3VJBTATHEI OCBOEHUSI IPOI'PAMMBI 11O
BUOJIOIT'MH HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMSA

JIMYHOCTHBIE PE3YJIbTATBI

®I"OC COO ycranasnuBaeT TpeGOBaHMs K pe3yIbTaTaM OCBOCHHUS 00y4aroIMMHUCS
TIpOrpaMM CpeJHero oomero o0pasoBaHus: JUYHOCTHBIEC, METAalpeIMETHBIE U
IIpeAMETHBIE.

B CTIpyKType JMYHOCTHBIX PpE3yINbTaTOB OCBOCHMSI NPOrpamMMbI IIO onooruu
BBIIENCHEl CIEAYIONIHMEe COCTAaBISIONINE: OCO3HAHWe OOydarolmUMHUC poccuiicKoi
IPAXTAHCKON HIEHTHYHOCTH — TOTOBHOCTH K CaMOpPasBUTHIO, CaMOCTOATENHHOCTH M
CaMOOIIPEe/IENICHHIO, HalWYue MOTHBAIMK K O0y4eHHIO GHONOrHM, LENeHaNpaBIeHHOe
pasBUTHE BHYTPEHHHX YOEXAeHMH JMYHOCTH Ha OCHOBE KIHOYCBBIX IeHHOCTeN! U
HCTOPMYECKUX Tpajuiuii pa3BUTUA OHMOJOIMYECKOro 3HaHMA, TOTOBHOCTH "
CIIOCOGHOCTh ~ OOYJalomMXCs ~ PYKOBOJACTBOBAaTbCA B CBOGH  JIGATENBHOCTH
IeHHOCTHOCMBICTIOBEIMHA ~ YCTAHOBKAMH, I[pPHCYIIMMM CHCTeME OHOJOIHECKOro
00pa3oBaHus, HaIM4Yde I[PABOCO3HAHHMS IKOJOTMYECKOH KyIBTYPEL CIIOCOOHOCTH
CTABHTb 1I€JIM ¥ CTPOUTH XU3HEHHBIE ILIAHBI.

JIMYHOCTHBIE PEe3yJbTaThl OCBOEHMS MPOTPAMMEI 10 OHOIOIHM JOCTHTAOTCA B
eXMHCTBE YUeOHOM M BOCIIUTATeIbHOM JIEATEILHOCTH B COOTBETCTBHHU € TPALUIHOHHEIMU
POCCHIMCKMMH ~ COLMOKYJIBTYPHBIMY, HCTOPHYECKHMMH M TyXOBHOHPAaBCTBCHHBIMH
LIEHHOCTSAMM, IPUHATHIME B OOIlecTBe IpPaBWIaMH H HOpPMaMu [OBCICHUI U
CIIOCOGCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHUS ¥ CAMOPA3BUTHS, Pa3sBUTHA
BHYTpeHHeil O3UIMH JIMYHOCTH, TIATPUOTH3MA U YBXXEHUS K 3aKOHY M IIPaBONOPAIKY,
4eNI0BeKy TpYAa U CTapIIeMy IIOKOJIEHHIO, B3aMMHOT'O YBaKEHMsI, 6EPE)KHOTO OTHOLIEHHS
K KyJ5TYpHOMY HACIEAHIO M TPAAWIMAM MHOTOHAIMOHAIBHOIO Hapozaa Poccuiickoit
dejepanuu, IPUPOJE U OKPYXKAIOIIEH cpere.

JIMYHOCTHBIE Pe3yNBTaThl OCBOEHHS ydeOHoro mpeamera «bHONOIHM» JOIDKHBL
OTpaXaTh TOTOBHOCTB M  CIOCOOHOCTh  OOy4aroIMXCs  PYKOBOICTBOBAaTHCH
copMUpOBaHHOM BHyTpeHHeW IOSHIMEH JMYHOCTH, CHCTEMOH IEHHOCTHBIX
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OpPHEHTaLlNH, TO3UTUBHEIX BHYTPEHHHUX yOeXKAeH I, COOTBETCTBYIOIINX TPAJUIIHOHHBIM
IEHHOCTSM POCCHICKOro oOIIecTBa, pacHIMpeHHe >XHU3HEHHOrO OIBITa M OMBITA
ACATENIBHOCTH B IIPOLIECCE peaNu3alii OCHOBHBIX HAIPABIEHUH BOCIHUTATEIHFHON
ACATEIFHOCTH, B TOM YHCJIE B 4acTH: 1) rpamIaHcKoro BOCIHTAHMA:

C()OpPMUPOBAHHOCTH I'PAKTAHCKON HO3UIKH 00YYarOIErocs Kaxk aKTHBHOIO

OTBCTCTBCHHOI'O YJIECHA pOCCHﬁCKOI"O OGII.IGCTBa; OCO3HAHHE CBOUX KOHCTHTYLHOHHBIX
IIpaB 1 06H3aHHOCTeﬁ, YBaXXCHUEC 3aKOHA

Y NIPaBOTIOPSKA; TOTOBHOCTH K COBMECTHOH TBOPYECKOM AESITENHHOCTH MPY CO3MaHUH
YYEeOHBIX

IIPOCKTOB, PCIICHUN y‘—Ie6HI>IX W IIO3HABATECIBbHBIX 3a71a4, BBIIIOJITHCHHUN OHOJIOrMYECKUX
IKCIICPUMECHTOB,
CIIOCOOHOCTE OIIpCHACIIATH COGCTBGHH}’IO MMO3UIIHIO II0 OTHOINCHUIO K ABJICHUSIM

COBPEMEHHOM XHM3HM U OOBACHATh €€, yMEHHE YYHUTHIBATh B CBOMX AeHCTBUSIX
HeOOXO0MMMOCTh KOHCTPYKTHBHOTO B3aMMOJIEHCTBHSA JIIOAEH C pa3sHBIMH YO KICHUIAMY,
KYJIbTYPHBIMH HEHHOCTSIMH M COLUAIIBHBIM IIOJIOKEHIEM; TOTOBHOCTD K COTPYAHUYIECTBY
B IIpollecC€  COBMECTHOIO  BBHIONHEHHUS  y4YeOHBIX, II03HABATENBHBIX U
UCCIICIOBATENIBCKUX 3a/1ay, YBaXKUTEJIBHOTO OTHOWICHHWS K MHEHHWIO OIIOHEHTOB IIPH
OOCYXJEHUH CIOPHBIX BONPOCOB GHMOJIOTHYECKOTO COAEPXKAHHUS, TOTOBHOCTh K
TYMaHHATAPHOM U BOJIOHTEPCKON ESATENHHOCTH; 2) NATPHOTHYECKOr0 BOCHHTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOM IPAXIAHCKON HAEHTUIHOCTH, ITATPUOTH3MA,

YBaXEHHUS K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PojuHOM, ropmocta 3a
CBOM Kpaid, CBOO PommHy, CBOH S3BIK M KYJIBTYpY, IpPOILIOE M HACTOSIIEE
MHOTOHAITMOHAJIIBHOrO Hapojga Poccuy; LEHHOCTHOE OTHONICHHME K IIPUPOIHOMY
HACJICIMIO U ITAMATHUKAM IIPUPOIEI,

JoctmxeHusMm Poccun B HayK€, NCKYyCCTBE, CIIOPTE, TCXHOJIOTUAX, TPYIE, CITOCOOHOCTE
OLICHUBATH BKJIa[ pOCCI/IﬁCKI/IX yIIéHBIX B CTAaHOBJICHHC B PA3BUTHE

OHOJIOTHY, TIOHUMAHHMS 3HAa4eHUs] GMONOTHY B IO3HAHUU 3aKOHOB IIPHPONBI, B JKU3HH
4eJI0OBEeKa M COBPEMEHHOT0 00IIeCTBa; HaeHHas yOeKIEHHOCTh, TOTOBHOCTS K CIIyKEHHUIO
u 3amure OTeuecTsa,

OTBETCTBEHHOCTH 33 €ro cyan0y; 3)

AYXOBHO~-HPABCTBEHHOI'0O BOCIIMTAHUA:

OCO3HaHME TYXOBHBIX IIEHHOCTEN POCCUUCKOr0 HApPOAa;

C(l)OpMHpOBaHHOCTB HPaBCTBCHHOTO CO3HaHUA, OTHYECKOT'O IIOBCIICHUA,
CITOCOOHOCTE OLCHUBATH CUTYallHIO U IPUHUMATh OCO3HAHHBIE PEIICHNS,

OPUEHTHPYSCh Ha MOPAJILHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH; OCO3HAHME JHMYHOIO
BKJIaZla B IIOCTPOEHHME YCTOMYUBOro OYAYLIET0; OTBETCTBEHHOE OTHOIIEHHE K CBOHMM
POIUTENSAM, CO3TaHMIO CEMBY HA OCHOBE OCO3HAHHOTO MPHUHATHSA IIEHHOCTEH ceMeiHOM
XU3HM B COOTBETCTBHM C TpaguUusMU HapoloB Poccuu; 4) >CTETHYECKOro
BOCIIUTAHMA:
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3CTETHYECKOE OTHONIEHNE K MUPY, BKIIIO4asi 3CTCTUKY 6BITa, HAy4YHOI'O 1

TEXHAYECKOIro TBOpYECTBa, CHOpTa, TPYyHa, OGHIGCTBGHHBIX OTHOMGHHﬁ; MNOHUMAaHHUE
SMOIIMOHAIIBHOTO BO3JICUCTBHUS >KMBOM pupoabl H e€ IIEHHOCTH, I'OTOBHOCTH K
CaMOBBIPaXXCHHUIO B Pa3sHbBIX BHJaX HCKYCCTBa, CTpEMJICHUE IIPOABIIATD

Ka4ucCTBa TBOp‘ICCKOfI JINYHOCTH,

5) puzuyecKoro BOCHUTAHAA, GOPMHPOBAHNS KYJILTYPhI 3X0POBbLSA H
IMOLMOHAIBHOTO (6J1arONOJTy Y :

TIOHVMAaHHE M pealu3allds 3X0poBoro 1 6e3omacHOro obpasa XU3HU (3mopoBoe
IUTaHUe, COOTIOJEHHEe THIHEHWYECKHX NPaBUI U HOPM, COATaHCHPOBAHHBIA DEXUM
3aHATHH U OTJBIXA, PErylsapHas GusuvecKas akTUBHOCTE), GEpEXHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (HM3UUECKOMYy M IICHXHYECKOMY
3/0POBBIO; IIOHMMaHWe IIEHHOCTH NpaBUll HMHAWBUAYABHOIO M KOJUJIEKTHBHOIO
06e30MacHoOro

IOBEJIEHAS B CHUTYalWsX, YIPOXKAIOMUX 3[OPOBBIO M JKU3HM JIOJCH; OCO3HAHHUE
HOCTEACTBHUI ¥ HENPHUATHS BPEAHBIX IPUBBIYEK (YIOTpeOIeHHs

aJIKOT0JIs, HAPKOTHUKOB, KypEHHUA);

6) TPyAOBOIrO BOCIIHTAHMSA:

FOTOBHOCTH K TPY/LY, OCO3HaHMe LIEHHOCTH MacTepCTBa, TPYA0I00ne; TOTOBHOCTD K
aKTHBHOM JESTEIBHOCTH TEXHOJIOTMYECKOH WM  COIHMANBHOM  HAMpaBIeHHOCTH,
CII0COGHOCTh HMHUIMHPOBATh, IUIAHUPOBATH M CAMOCTOSATENBHO BBINOIHATH TaKyHO
HesTeIbHOCTD, HMHTEpEC K PasIMyHBIM chepaM NpoecCHOHANBHOH MAesTeNbHOCTH,
yMEeHHe COBepIIaTh OCO3HAHHBIA BEIOOp Oyaymied npodeccuu U peau3OBLIBATH
COBCTBEHHBIE JKM3HEHHBIE IUIAHBI; TOTOBHOCTH M CIIOCOGHOCTE K 00pa3oBaHHIO H
caM000pa30BaHHUIO Ha POTSHKECHUM

BCell XXU3HHU; 7) IKOJOTHIECKOIo

BOCIIMTAHHUA:

HKOJIOTHYECKH LIeIeC000pa3Hoe OTHOIIEHHE K IPUPOJIE KaK HCTOYHUKY KH3HU
Ha 3eMile, OCHOBE €€ CYIeCTBOBaHNUS;
MIOBBINIEHTE YpOBHS HKOJIOTMYECKOM  KYJNBTYphl: NpHOOpETeHHWEe  OIbITa

INIAHUPOBAHMS TIOCTYIIKOB M OLEHKH MX BO3MOXHEIX ITOCIIEJCTBAN Il OKpYXaromek
CpelBl; OCO3HAHHE TIOOANBHOTO XapakTepa OSKOJOTHYECKHX NpobieM M IyTeH HX
pelleHus; CIOCOOHOCTH HCIIONB30BATh IPUOOPETaeMble IIPU M3y IEHUH OHOIOTMH 3HAHHS
¥ YMeHMS [IpY PEIIEHUH TPo6IeM, CBA3aHHEIX ¢ PallHOHAIBHBIM IIPHPOAOIONE30BAHIEM
(cobmoieHue MpaBuil TIOBECHHUS B IIPUPOJIE, HATIPABICHHBIX HA COXPAHEHHE PAaBHOBECHS
B 5KOCHCTeMaX, OXpaHy BUIOB, SKOCHCTEM, OHoCcheps!); aKkTHBHOE HENPHATHE [eHCTBHH,
NPUHOCSAIIMX Bpel OKpYXKalollled IpHPOAHOM cpele, yMEHHE NPOTHO3HPOBATH
He6JIaroNpUATHBIE DKOJOTMYECKWE ITOCHEACTBUA IPEANPHHUMAEMBIX JICHCTBHH 1
IPENOTBPAINATh HMX; HAMYME PA3BHTOrO SKOJOIHYECKOTO MBILUICHHUS, 9KOIOIHIECKOH
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KyJIbTYPBl, OIbITa JEATENbHOCTH JKONOTMYECKON  HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTECSI HMMH B II03HABATENHHOH, KOMMYHHKATHBHOM M COLMAILHOU
IIPAKTHKE, FOTOBHOCTH K YYaCTHIO B IPaKTHYECKOH JEATEILHOCTH JKOJOTHUYECKOHN
HAIIPaBJIIEHHOCTH; 8) NEHHOCTH HAYYHOI0 NO3HAHHUS

c(hopMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKM M OOILECTBEHHOM NPAaKTHKHM, OCHOBAHHOIO HAa IHAJIOre KYJIBTYD,
CIIOCOOCTBYIOILIETO ~ OCO3HAHMIO CBOETO MeCTa B  IIOJHKYIETYPHOM — MHPE;
COBEpPIIICHCTBOBAHKE A3BIKOBOM U YMTATEIBCKOM KYIBTYPHI KaK CpeJICTBa

B3aHMOZEHCTBHUA MEXY JTIOABMU U IIO3HAHUS MHUPA;
MIOHMMAaHMe crenuduKky OUOJIOIUH KaK HAyKH, OCO3HAHUS €€ POl B (POPMHUPOBAHHIH

PallMOHANIPHOIO  HAYYHOIO0  MBIIUICHHS, CO3JaHHUM  LEJOCTHOI'O IMPEACTaBICHUS
00 OKpyKalollleM MUpe KaK O eIHHCTBE IPUPOJIEL, YeI0BEKA K OOLIECTBA, B TO3HAHUU
IPUPOIHEIX 3aKOHOMEPHOCTEH U peneHrny IpobiieM COXpaHeH s IPHPOIHOTO
paBHOBECHS; YOSKIEHHOCTH B 3HAYMMOCTH OHOJIOTHH /I COBPEMEHHOM IMBHIIA3AIUH:
oGecrieueH s HOBOTO yPOBHS PAa3BUTHS MEXHIMHEL, CO3AHHE IEPCIeKTHBHBIX
OHOTEXHOJIOrHH, CIIOCOGHBIX pPellaTh PECYPCHBIE IPOOIEMbl PA3BUTHS YEI0BEUECTBa,
IIOMCKA ITyTEH BRIXO/a U3 INTOOATBHEIX SKOTOTHIECKUX MPo0jIeM 1 obeceYeH s
Iepexo/ia K yCTONYMBOMY Pa3sBUTHIO, PAIlHOHATFHOMY HCIIOJIB30BAHUIO IPHPOIHBIX
pecypcoB 1 (pOPMUPOBAHHIO HOBBIX CTaHIAPTOB JKU3HH; 3aHHTEPECOBAHHOCTD B
IIOJIy4CHHUN OMOTOTHYECKUX 3HAHUH B IEJIAX ITOBBIIIEHHS

obmieit KyJIbTypEI, eCTECTBEHHO-HAYYHOM rPAMOTHOCTH, KaK COCTABHOI YacTH
(YHKIMOHAIBHOM IPaMOTHOCTH obyuaromuxcs, ¢opMupyeMoil  mpu
U3y4YEeHUHU OMOJIOrUY; IIOHUMaHKe CYIIHOCTH METOIOB IIO3HAHUS, UCIIOI3YEMBIX

B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BaTh HOIyYaeMble 3HAHMS I aHAIN3a
1 OOBACHEHHUS SBJICHHH OKPYKAIOIIEr0 MUPA U IPOMCXOISIIMX B HEM H3MEHEHHIH,
yMEHHE JienaTh 0OOCHOBAHHBIE 3aKITIOYEHUS HA OCHOBE Hay4YHEIX (PAKTOB M MMEOIIHNXCS
JAHHBIX C UENBIO IOJIYYEHHUs JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CAaMOCTOSATEILHO
HCIIONB30BATh OMOJIOrMYECKIE 3HAHUS IS PEIICHHUs

HpO6JIGM B p€AJIbHBIX )KU3HCHHBIX CUTYallUAX, OCO3HAHUEC IIEHHOCTH HaquOﬁ
ACATCIIBHOCTH, T'OTOBHOCTE OCYILICCTBJIATH

IIPOEKTHYIO M MCCIEHOBATEIbCKYIO JAEATeIPHOCTh HHIOWBHAYaJIbHO H B TIPYIIIE;
TOTOBHOCTE M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa3OBaHUIO, K
aKTHBHOMY ITOJIYyYEHHUIO HOBBIX 3HAHUU 1O OMOIIOTMHM B COOTBETCTBHH C JKH3HEHHBIMU
IOTPEeOHOCTIMH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenMernsle pe3ynpTaTel  OCBOeHus YydeOHoro mpeamera «buonorus»
BKIIIOYAIOT: 3HAYUMMBIE 118  (GOPMHPOBaHUS MHPOBO33PEHHS  OOYYAIOIIMXCS
MEXIUCIMIUIMHAPHEIE  (MEXIIpeIMETHBIE) OOIIEeHAYYHBIE IIOHATHS, OTPaXKAIOUIUE
IIEJIOCTHOCTH HAaYYHOM KapTUHBI MUpa U cielU(DUKY METOAOB ITO3HAHHUS, HCIIOIL3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SIBJICHUE, IPOIECC, CHCTEMA, HAyYHEIHA
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dakT, NpPUHLMI, THUIOTE3d, 3aKOHOMEPHOCTH, 3aKOH, TeOopud, uCcIIeJOBaHKE,
HaGMoeHYe, M3MEepeHHe, SKCIIEPUMEHT ¥ IPyTHe); YHUBEPCATbHBIE ydeOHbIe eHCTBUA

(mo3HaBaTENbHEIE, KOMMYHUKATUBHEIE, PETyIATHBHEIE), 00eCIIeunBarOIIE
dopmupoBanre DYHKIMOHAILHOM TIpaMOTHOCTH M COLMANBHON  KOMIICTECHIIMH
o0yJaronuxcs; CIIOCOOHOCTH 00yJaromuxcs MCIONB30BaTh OCBOEHHBIC

MeXIVCIUIUIHHAPHEIE, MHpPOBO33pEHYECKHE 3HAHWA W YHHUBEPCAILHBIC yueOHBIE
IeCTBYS B IIO3HABATEIIHHOMN U COLMAJIbHOM NIPaKTHKE.

B pesynbrate u3ydeHus OMOJIOTMU Ha YPOBHE CPEIHETO obmero obpazoBasHus Y
ob6yuaromerocss OyZyT C(HOpMHUPOBaHEI IIO3HABATEIIBHBIC yHHUBepcallbHbIe yJIeOHbIE
INeicTBU, KOMMYHHKAaTHBHBIE YHHBEPCAIBHBIC ydeOHBIe JEHCTBUA, PEryJLATHBHBIC
YHHBEpCAJIbHbIE ydeOHbIE NEACTBIS, COBMECTHAS ACATCIPHOCTD.

Ilo3HaBaTebLHbIE YHUBEPCATIbLHBIE yueOHbIe 1elCTBUS
Ba3oBble JJoruyeckue AeicTBUA:

CaMOCTOATETBHO (hOPMYIIHPOBATH ¥ aKTYalIM3UPOBATh NPObIEMy, paccMaTpHUBaTh

& BCEeCTOPOHHE; MCIIOJB30BATh IPY OCBOCHUH 3HAHUH IPUEMBI JIOTHHECKOr0 MBIIICHIA
(aHanm3a, CHMHTE3a, CPaBHEHHS, KiaccHQUKalluH, 06001eHnsa), PacKpbIBaTh CMBICI
GUOIOrNUECKIX OHATHH (BBIIEIATH HX XapaKTepHbIe IPU3HAKH, yCTaHaBINBATh CBA3H C
APYTHMH TOHATHAMH); ONPEAENATE LM e TeNbHOCTH, 3a/1aBast 1apaMeTphl X KpHTCPHH
UX JOCTHXKEHUS, ‘

COOTHOCHTh PE3yJIBTaTsl JEATeNHOCTH C IOCTABICHHBIMA LEISIMH; HCIIOIB30BATE
GHOJIOTIUECKIAE TIOHSTHS IS 00bACHEH!S (PaKTOB U ABICHUM XUBOK

IPUPOIBL, CTPOMTH JIOTMYECKHE PacCyXneHus (MHIYKTHBHBIE, NEAYKTHBHEBIE, IO
AHAJIOTHH), BBIBIIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHA B PACCMATPUBACMBIX ABJICHUSX,
(bOpMyYNIIPOBATH BBIBOABI H 3aKIIOUESHHMS; IPUMEHSITE CXEMHO-MOZEIBHEIC CPe/ICTEA UL
IIPE/ICTABNIEHNsS CyLIECTBEHHBIX CBS3ell M OTHOUICHWH B H3ydaeMbIX OMONOTMYECKHUX
06BEKTaxX, a Takke NPOTUBOPEUMH PpAa3sHOrO PO, BBIABICHHBIX B PA3IAIHBIX
HHGOPMAIIMOHHBIX HCTOYHMKAX; pa3pabarbiBaTh IIaH PelICHU 1po6ieMsl ¢ y4ETOM
aHaJIM3a UMEIOLIUXCS

MaTtepHaJIbHBIX H HEMaTEepHAIBHBIX PECYPCOB, BHOCHUTH KOPPEKTUBHI B AeSTCIIBHOCTD,
OlIEHMBAThL COOTBETCTBHUE PE3YyIbTAaTOB

eJIsIM, OLICHUBATL PMCKH HOCIEACTBHH JEATENbHOCTH; KOOPAMHUPOBATE 1 BBIIOIHATH
paboTy B YCIOBHAX PealbHOr0, BUPTYAIIBHOTO U

KOM6I/IHI/Ip0BaHHOFO B3aMMOJCHCTBYS, pa3BUBaTh KPCaTUBHOC MBIITICHYC ITPHU
PCIICHAY XKXKA3HCHHBIX l'IpO6JIeM. Ba3oBble HCCI€A0BATE/IBCKHAE JAefcCTBUA:

BIANeTh HABBIKAMH YYeOHO-HCCIIEHOBATeIbCKOR M IPOEKTHOH NeATENBHOCTH,
HaBBIKAMH Pa3peIleHus pobIieM, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CaMOCTOATEIILHOMY
IOMCKY METOIOB pElIeHUs NPaKTUYEeCKHUX 3ajad, NMPUMEHCHUIO PasIMIHbIX METOROB
[IO3HAHUS, KCIONB30BaTh pPa3ziIWYHblE BUABI JCATENBHOCTH II0 IIONYHCHHIO HOBOTO
3HAHUS, €r0 MHTEPIPETAIIH, IPeoOpa3oBaHHUIO U IPUMEHEHUIO B yueOHBIX CUTyallMsX, B
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TOM YHCJIe TIPH CO3JIaHMU YyYEOHBIX M COIUANBHBIX HPOEKTOB; GOPMHUPOBATH HAYJHHIIA
THII MBIIUIEHHS, BIJETh HAYYHOU TEPMHUHOIOTHEH,

KIFOYEBBIMY MOHSATHSIMH M METOJAaMH; CTaBUTh U (POPMYJIMPOBATH COOCTBEHHEIE 3afa4n
B 00pa30BaTeNbHOM AEATENEHOCTH

M XU3HCHHBIX CUTYallHAX,
BBISABJTE IPUYHHHO-CIICICTBCHHBIE CBA3H U AKTYaJIN3NPOBATh 3a/1a4y, BEIIBUTaTh

TUIOTE3y €€ PEIICHNUs, HaXOMUTh apIryMEHTHI JUIS JI0Ka3aTelIbCTBA CBOUX YTBEP)KICHUI,
3a71aBaTh NapaMeTPhl M KPUTEPUH PEUICHWS; AHAJIW3HPOBATH IIOJIYYEHHBIE B XOJIE
PeLIeHUs 3a/1a41 PE3YIBTAThI, KPUTHYECKH

OILICHMBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBHIX, JaBaTh
OLIEHKY HOBBIM CHTyallMsM, OLEHMBATH IPUOOPETEHHBIA OIBIT, OCYLIECTBIATH
[eIICHANPABJIEHHBIH [TIOUCK ITEPEHOCA CPEACTB U CIIOCO00B NeNCTBHIS

B IPO(ECCHOHANBHYIO CPELy; YMETh IepPeHOCHTh 3HAHMS B IIO3HABATEIBHYIO U
IIPaKTUIECKYIO 00JIacTH

XKU3HEJICATENIFHOCTH, YMETh MHTEIPUPOBATh 3HAHMA M3 PasHBIX
IIPEIMETHBIX O0acTeii;

BBIIBUT'aTh HOBBIC UJEH, IIpEJIaraTb OpUIruHaJIbHBIE TOAXOA6I U PEUICHNA, CTaBUTH

Hp06JIeMBI " 3a/1a411, JOITyCKaIOIIe ajlbTCPHATUBHEBIC PEIICHU. PaGora

¢ uHpopmanueii:

OPHEHTHPOBATLCS B PA3IMYHBIX HCTOUYHNKAX HH(DOPMAIMHK (TEKCTEe yueOHOoro

noco6usl, HayYHO-IIOMYIAPHON JUTEpaType, GUOIOTHYECKHX CIOBAPSX U CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 6a3ax naHHEIX, B IHTEpHeTE), aHAM3UPOBaTh HHAOOPMAIIHIO Pa3THIHbIX
BUIOB M (GOpM IPEACTABICHMS, KPUTHYECKH OLEHMBATE €& JOCTOBEPHOCTh U
HEeIPOTHBOPEYNBOCTD; (POPMYIIMPOBATH 3aIPOCH! ¥ IPUMEHSTE Pa3iMYHbIE METOABI IIPH
IIOKCKE U 0TOOpe

Ononorpueckodi wuHGOpPMaNMH, HEOOXOIUMOK IS BBHITOTHEHHUS y4eOHBIX 3a1ad4;
IpHOOPETATH OIBIT UCIONB30BaHUA NHPOPMAIOHHO-KOMMYHHKATHBHBIX

TEXHOJIOTHH, COBEpIICHCTBOBATH KyNbTYPy AKTHBHOTO HCIIOJIB30BAHUS Da3IMIHBIX
IIOMCKOBBIX CHCTEM; CaMOCTOATEJIBHO BBIOMPATh ONTUMAIBHYIO (DOPMY NPEACTABIECHUS
OuoJIorHYeCcKOo

uHbopMalmy  (CXeMBI, TIPaQUKH, AWarpamMMbl, TaGiWIBl, PHCYHKH W JpYyroe);
UICTIONB30BaTh HAYYHBIA $3BIK B KayecTBE CpEACTBA IIpH pabore ¢ OGHONOrHYecKoi
nHGOpManuel: IPUMCHATH XUMUYECKHe, (M3MYECKHE M MAaTeMaTHYeCKHe 3HAKH |
CHMBOJIbI, HOpMYIIEI, a66peBHATypy, HOMEHKIATYDY, HCIIOJIB30BaTh U IIPE0OPa3OBEIBATE
3HaKOBO-CHMBOJIMYECKHE CPEICTBA HAIIAAHOCTH; BIaJeTh HABBIKAMM PACIIO3HABAHUS H
3aIKTE HHGOpManuy, HHGOPMALHOHHOM

6e30macHOCTH JIMYHOCTH.
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KoMMYyHHKATHBHBIE YHHBEPCAJbHBIE Y1eOHbIE AeiicTBUSA

OO0Omenne:
OCYIIECTBIIATh KOMMYHHUKAIIMK BO BCEX cpepax KU3HHU, aKTUBHO YIaCTBOBATh

B JuaJiore v AUCKyCCHUH 110 CYIIECTBY o6cy>1<z[aeM0171 TEMBI (YMeHI/IC 3aaBaThb BOIIPOCHI,
BBICKA3bIBATb CYXKIACHUSA OTHOCUTCIIbHO BBIIIOJTHEHHA npe;maraeMoﬁ 3aga4n, yIUTbIBaTb
HHTCPECCHL U COINTaCOBaAHHOCTD TTO3UIINH APYIrux y4aCTHHKOB AUajiora Uiy ,Z[I/ICKYCCI/II/I);
pacno3HaBaTb HCBCp6aJII>HBIe Cp€acTBa 06I[ICHI/I$I, IHOHUMAaTh 3HAa4YCHHE COITNAJIBHBIX
3HAKOB, IIPEAHOCBUIOK BO3HHKHOBCHHA KOH(bJ'II/IKTHI:IX chyam/n‘fI, YMETb CMAT4aTb
KOH(bJIPII{TBI H BCCTH IICPETrOBOPSBI; BJIAACTb PaA3TMYHBIMH crocobamu OGIIIeHI/DI )44
BSaHMO,I[efICTBIfISI, IIOHUMAaTh
HaMCpPCHUsS OPYIux JHOI[CFI, IIPpOABJIATE YBAXUTEIIbHOEC OTHOLNICHHUE K CO6CCCI[HI/IKY H B

KoppeKTHOH (hopMe hopMynrpoBaTh CBOM BO3PaXKEHUS; Pa3BEPHYTO U JIOTUYHO U3IIararh
CBOIO TOYKY 3PEHHS C UCIIOJIE30BaHUEM A3BIKOBBIX

CPEICTB.

CoBMecTHAA NESITEILHOCTD:

MIOHMMATh U UCIOJIb30BATh IIPeHMYIIeCTBa KOMaHAHOW U MHANBHUIYaIbHOMN paboTHI
IIpH pellieHnH GHOJIOrHIecKoi Mpo6iIeMbl, 000CHOBHIBATH HEOOXOUMOCTh IPUMEHEHUS
IpYNIIOBBIX (OPM B3aMOJAEHCTBUS PH PEIIeHUH yueOHOI 3a/1aul; BEIOUPATh TEMATHKY
Y METOJIEI COBMECTHBIX JIEHCTBHM C YIETOM OOIINX MHTEPECOB

X BO3MOXHOCTEH KaX[IOr0 4JeHa KOJUIEKTHBA; NPHUHMMATh LEId COBMECTHOH
JIeSITETIbHOCTH, OPraHu30BBIBaTh U KOOPAUHUPOBATH ACUCTBUSA IIO0 €€ HOCTHKEHHIO:
COCTaBIIATh IUIaH JACHCTBUM, pacOpeAeisaTh PO C Y4ETOM MHEHHH Y4YacCTHHKOB,
obcyXaaTh pe3yJbTaThl COBMECTHON pabOThI; OLEHMBATh KadyeCTBO CBOETO BKIaAa U
Ka)XIOro yJacTHHKa KOMaH/bI B OOIIUH

pe3yNbTaT 0 pa3paboTaHHBIM KpUTEPHM,; IIpejiaraTh HOBBIE IPOEKTHI, OLICHUBATh UIEH
C MO3UIIUHA HOBU3HEI,

OPHUTMHAIBHOCTH,  IMPAKTHYECKON  3HAYMMOCTH;  OCYIIECTBIATH  ITO3UTHBHOE
cTpaTeruueckoe NoBeAeHUe B PA3IMUHBIX CUTYaIlHsAX,

IIPOSIBIISATH TBOPYECTBO M BOOOpakeHHe, OBITh MHUIIUATHBHBIM.

PeryasTuBHbIC YHHBEPCAJIbHDbIE yueOHbIC AelcTBUAS
Camoopranmsanusi: HCIONB30BaTh OHOJIOTMYECKHe 3HAHUSA [ BBISBICHUA
poOJIeM U X pelleHus
B JKM3HEHHBIX M Y4YEOHBIX CHUTyallUsX; BHIOMpATh HA OCHOBE OMOJIOIMYECKHX 3HaHUN
1[eJIEBBIE U CMBICJIOBBIE YCTAHOBKH
B CBOMX ICHCTBUAX M MIOCTYIIKaX 10 OTHOIICHHIO K XKUBOH NPHUPOAE, CBOEMY 3H0POBBIO 1
3[I0POBBI0  OKPY)KAIOIUX;  CaMOCTOATENIGHO  OCYIIECTBJIATH  IO3HABAaTEIbHYIO
JIeSATENbHOCTD, BBIIBISATH IPOOIeMBI, CTaBUTh U HOPMYIHpPOBaTh COOCTBEHHBIE 33/1a4H B
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O6pa30BaTeJIBHOI71 JE€ATESIIBHOCTH U )XKU3HECHHBIX CUTYAlUAX; CAMOCTOATCIBHO COCTAaBIIATD
IIaH pEUICHHUSA l'IpO6JIeMBI C y‘IéTOM MMCIOIIUXCA

pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U NPETIOUTEHHIA; TaBaTh
OLIEHKY HOBBIM CUTYalLlUsIM;

PaCUIMPSATE PAMKH YUIe€OHOIO MpeaMeTa Ha OCHOBE JIMUHBIX IPEIIOYTSHUM; IeNaTh
OCO3HAHHBEINA BEIOOD, apryMEHTHPOBATH €ro, OpPaTh OTBETCTBEHHOCTH

3a pelleHue;
OIEHUBATH TIPHOOPETEHHEIH OIIBIT;

Croco0CTBOBaTs, (POPMHUPOBAHHMIO ¥ MPOSBICHHUIO IIMPOKOH SPYMULUN B Pa3HBIX
00JlacTX 3HAHWH, IIOCTOSHHO IIOBBIIIATH CBOM OOpa3OBATENBHBIA M KYJIBLTYPHEIH
YPOBEHSE.

CaMOKOHTpPOJB:
JaBaTh OLIEHKY HOBBEIM CHUTYAI[UsSM, BHOCUTH KOPPEKTHUBEI B JIEATEIILHOCTD,

OLICHHUBATh COOTBETCTBHE PE3YJbTATOB LEIIAIM; BJIAACTH HABbIKAMH II03HABATEJIbHOMN
pe(l)J'ICKCI/II/I KakK OCO3HaHUA COBCPIIACMBIX IlefICTBHﬁ N MBICIHUTEIBHBIX ITPOIECCOB, UX
PE3YIBTATOB U OCHOBaHHﬁ, HUCIIONIB30BATh l'IpI/IéMBI pe(l)J'ICKCI/II/I JAJIA OIICHKH CHUTYyalllH,
BBI60pa BEPHOI'O PEIICHUA; YMETh OLCHHBATHE PHCKH H CBOCBPCMEHHO IIPUHHAMATH
pemeHuA IO UX CHUXXCHHIO, IPUHHMATh MOTHUBBI H ApryMeHTHl APYTUX IIPHA aHAIH3C
PE3YIbTATOB ACATEIIBHOCTH,

Ilpunsitue ced0s1 M APyrux:
IpUHUMATE ceOsl, TOHMMas CBOM HEAOCTATKU M JIOCTOMHCTBA,

[IPMHMMATE MOTHBEI U aPTYMEHTHI JPYTUX [IPH aHAIIN3€ PE3YIBTaTOB IeATENbHOCTH,
IPU3HABATH CBOE IIPABO ¥ IIPaBO APYIMX Ha OIIMOKH; Pa3BHBATh CIOCOOHOCTH
IOHHMAaTh MUP € IO3UIIUY APYTOro YeI0BEKA.

IMPEAMETHBIE PE3YJIBTATBI

IIpeaMeTHBIE PE3YJIBTATH OCBOESHHS COZlepyKaHNs yueOHoro npeamera «bHonorus
HA yIIyGNEHHOM YPOBHE OPHEHTHPOBAHBI Ha OOecledeHHe NPOQUILHOro OOydeHus
obyuaromuxcs 6uosorur. OHM BKIIOYAIOT: CrieludIdecKye aas OHONOrMM Hay4HBIC
3HAHUS, YMEHHUS U CHOCOOKI IeHCTBHU [0 OCBOSHHIO, HHTEPIPETAMU 1 IPE0OPa30OBaAHUIO
3HAHUN, BHABl JEATENHHOCTH IO MONYYCHHIO HOBBIX 3HAHUH M HX IPUMEHEHHIO B
Pa3NIUYHBEIX y4eOHBIX, @ TAKXe B PEANbHBIX JXU3HEHHBIX CHTyauusx. IlpenmerHbre
PE3yJIBTATHI IIPECTABJICHEI 10 TOJaM U3y4eHHsI.

ITpenMeTHBIE Pe3yNIBTATHL OCBOeHHs yueGHOro npeamMera «buonorus» B 10 kiacce
JOJDKHBI OTPAKATh:

chOpMUPOBAHHOCTH 3HAHUM O MECTe W PONU GHOJOTMM B CUCTEME eCTCCTBEHHBIX
HAayK, B ()OPMUPOBAHUK €CTECTBEHHO-HAyYHOM KapTHHBI MHUpPa, B IO3HAHUU 33aKOHOB
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IpHUPONBl U PpEIICHUH npoGJIeM paIMOHAIBHOIO IIPUPOOINONB30BaHNSA, O BKIANE
POCCHICKUX M 3apyOeXHBIX YYEHBIX B Da3BHUTHE OWOJIOTMH;, BIIajeHHe CHUCTEeMOM
GHONOIMYeCKUX 3HAHMi, KOTOpas BKJIIOYAET: OCHOBOIOJNAraromue OHONOTrHYecKue
TePMHMHBI ¥ TOHATUS (KM3HB, KIETKa, OpraHHU3M, MeTabonu3M, TIOMEOCTas,
CaMOpeTYJIAMA, CaMOBOCIPOU3BEJICHHE, HACIEACTBEHHOCTh, H3MCHYHMBOCTB, POCT H
pa3BUTHE), OHOJIOTHIECKHE TEOPUH (KIETOYHA TeOpHUs

T. 1lIganna, M. Illneiinena, P. BupxoBa, XxpoMocOMHasl T€OpUsl HACIEACTBCHHOCTH T.
Moprana), yuenus (H.J. BaBuioBa — 0 LEHTpax MHOToOOpasus M HPOMCXOXICHMS
KyIbTYypHBIX pacTeHuit), 3aKOHBI (eaMHOOOpasys [OTOMKOB IEPBOTO IIOKOJICHH,
pacIeIUTeHys, YHMCTOTHl TIaMeT, HesaBHCHMOTo Hacinenosams [ Mennens,
FOMONIOTHYECKHX PSZOB B HacIencTBeHHOM u3MerunBocTa H.M. Basuiosa), IPHHITAIIE]

(KOMHJICMGHTapHOCTI/I); BJIaACHHUC OCHOBHBIMH MeToaAaMHM HayY4YHOIro
IIO3HaHuA, HUCIIONBE3YCMbBIX

B OHMONOrMYECKMX HCCICIOBAaHMAX JKMBEIX OOBEKTOB (OmHCcaHue, H3MEPEHHE,
HaGJIoOieHNe, 3KCIEPUMEHT); YMEHHE BBIIENATh CYLIIECTBEHHBIE NpPHU3HAKU: BUPYCOB,
KJIETOK IPOKAPUOT ¥ YKapHOT, OMHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM
yycite 6aKTepuii, rpuGoB, paCTeHHUM, )KMBOTHBIX ¥ 1€JI0BCKa, CTPOCHMA OPraHOB 1 CHCTEM
OpTaHOB pAacTeHM#, IKHBOTHBIX, YEIOBEKa, IIPOLECCOB  JKU3HEACATEIBHOCTH,
NPOTEKAIOMEX B OPraHU3MAaX PAcTeHHMH, XMBOTHBIX U YeNOBEKa, OHOJOTHYEcKHX
nporeccoB: oOMeHa BemiecTB (MeTaGonusMm), IPEBPalleHUs DJHEPrUH, OporxeHus,
aBTOTPO(HOrO M TeTepPOTPO(YHOro TUIIOB IUTaHUs, POTOCHHTE3a M XEMOCHHTE32, MUTO34,
Meiio3a, TaMeToreHesa, SMOpHoreHe3a, HOCTAIMOPHOHATIBHOIO Pa3BUTHSA, PA3SMHOXKEHHUS,
VHAMBUIYalbHOTO PpA3BUTHSL OpraHu3Ma (OHTOTrEHe3a), B3aUMOJCHCTBHA TEHOB,
TeTepO3HCa, HCKYCCTBEHHOTO oT60pa; YMEHHE YCTaHAaBIMBAaTh B3aUMOCBA3H MEXKIY
OpraHOMIAMM KIIeTKM M WX (YHKUMSIME, CTPOCHHEM KIETOK DasHBIX TKaHEH M HX
(QYHKIIAME, MEX/Ly OPraHaMi U CHCTEMaMHM OPraHoB Y PACTCHHH, JKUBOTHBIX M YeI0BeKa
¥ MX QYHKIHIAME, MEXTy CUCTEMaMH OPIaHOB M UX QYHKIIHSAMU, MEXKIY Tamamu ooMeHa
BEIECTB, STAllaMd KIETOYHOrO LUKJNA ¥ JKA3HEHHBIX IMKIOB OPraHU3MOB, JTalamu
SMOPHOHATIBHOTO PA3BUTHS, [EHOTHIIOM H (eHOTHIOM, GEeHOTHIIOM H (paKTOpaMH Cpe/Ibl
OGUTAHMS; YMEHWE BEIIBISTH OTIMIUTENLHBIE TIPU3HAKY XKUBBIX CHCTEM, B TOM YHCIIC

pacTeHMi, >KMBOTHBIX U UYENOBEKa; YMEHHE HCIIONb30BaTh COOTBETCTBYIOIIME
apTyMeHTE, GHONOTHYECKyIO TEPMUHOJIOTHIO M CUMBOIIMKY JUIs JOKa3aTeIbCTBa POICTBA
OpTraHH3MOB PAa3HBIX CHCTEMATHYECKHX IPYIII; YMEHHE PellaTh GHONOTHYECKUE 3a/1a4H,
BBIABJIATH IPUYIUHHO-CIIEC/CTBEHHBIE CBI3U

MEX]y UCCIIENYyEMBIME GHOIIOTMYECKMMH IPOLECCaMU U SBICHUAMH, NEIaTh BHIBOJBI U
IIPOTHO3HI HA OCHOBAHHH TIOyYeHHBIX Pe3yIbTaTOB; yMEHUE BEIIONHATE 1abopaTopHbIe
¥ IIpaKTHYecKue paboTsl, COOMONATh NPaBHIa

npu pabore ¢ yd4eGHBIM ¥ JaOOPaTOPHBEIM OOOPYINOBaHHEM; YMEHHE BbIIBHIATH
THIOTE3B], IPOBEPATh MX OKCIIEPUMEHTAIBHBIMK CPEACTBAMH, (OPMYIHPYd Leb
UCCIIENOBAHUS, AHAIM3UPOBATEH MONydeHHbIe PE3yNbTaThl W HeJaTh BBIBOILI, YMEHHUE
y4acTBOBATh B yueGHO-UCCIIe[0BaTeNhCKOH paboTe 10 6HONOT#H, 3KOJNIOTHH K MENIUIMHE,
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IPOBOMMMON Ha 0a3e IIKONBHBIX HAy4YHBIX OOWIECTB, M IIyOIMYHO MPENCTABIATH
IOJYyYEHHbIE DPE3yJbTaThl HAa YYCHHUYECKHMX KOH(EpPeHIMSIX; YMEHHE OIEHHUBATH
3TUYECKHE aCIIEKTHI COBPEMEHHBIX UCCIIEIOBaHMI B 0061aCTH

OHONOTUY U MEAUIMHEI (KITOHUPOBAHUE, UCKYCCTBEHHOE OIJIONOTBOPEHNE,

HaIIPaBIEHHOE N3MEHEHHE MeHOMa U CO3J[aHue TPAHCTEHHEIX OpPraHu3MOB);

YMEHHE OCYINECTBJIATh OCO3HAHHBIM BEIOOpP Oynmymieil npodecCHOHANLHOMR
JEATENBPHOCTH B 00NacTH OHONOTHM, MeIUIMHBI, OMOTEXHOJOTUH, BETEPHHAPHH,
CEJIBCKOrO XO3AMCTBA, IUIIEBOH IMPOMBINIIEHHOCTH, YITyONATh ITO3HABATEIBHBIN
UHTEPEC, HANpaBICHHBIA HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH mpodeccun u
IPOAO/DKEHHE  OMONIOrHYecKoro  oOpa3oBaHHS B OpPraHM3alMsaX  CPEIHEro
Ipo(EeCCHOHATIBHOTO U BBICIIEro 00pa3oBaHusl.

IIpenMeTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeameta «buomorus» B 11 kiacce
JOJDKHBI OTPAXKATE:

c()OpMHUPOBAaHHOCTE 3HAHHIA O MECTE M PO OMOJIOTHH B CHCTEME ECTECTBEHHBIX

HayK, B QOPMUPOBAHUU COBPEMEHHON eCTECTBEHHO-HAYUHOM KapTHHLI MUPa, B
IIO3HAHWU 3aKOHOB IIPUPOALI M PEIICHUH SKOJIOTHUECKUX MPOOJIeM YeJIOBEYEeCTRa, a
TAKK€ B PEIICHUN BOIPOCOB PallHOHAIHHOTO IIPHPOIOIIONIE30BaHUS, U B
(GopMHpOBaHHMY LIEHHOCTHOI'O OTHOIIEHHS K IIPHPOJIE, OOIIECTBY, YETIOBEKY, O BKIAIe
POCCHICKUX U 3apyOexHBIX yIEHBIXK-0HN0JIOrOB B Pa3BUTHE OHOJIOIHH; YMCHHE

BIaJE€Th  CHCTEMOH OMOJIOTMYeCKHX 3HaHUH, KOTOpass  BKIJIIOYAET
OIIpeeIeHNs U TOHUMAaHHIE CYIITHOCTH OCHOBOITOJIATAIOIIMX OMOJIOTNYECKUX TEPMUHOB
¥ TIOHATHIH (BHI, d9KOCcHCcTeMa, Groctepa), OMOIOrHIecKue Teopur (IBOJIOIMOHHAS
teopus Y. JlapBuHa, CUHTeTHYeCKas Teopus sBosormn), yuenus (A.H. CeseprioBa — o
IIyTSIX Y HalpaBJlIeHUIX 3Bosonuy, B.M. Bepraackoro — o 6uocdepe), 3aKOHBI
(renermueckoro paBHoBecus [[x. Xapau u B. BaituGepra, 3aposIeBoro ¢xo/icTsa
K.M. bapa), npasuna (muarMyMa [O. JIubuxa, 3K0IOrndecKoi mupaMuIsl SHEPIHH),
rurnoressl (runoresa «mupa PHK» V. 'unbepra); ymeHue BiIaIeTh OCHOBHEIMH
METOJJaMH{ HAY9IHOTO [T03HAHHUS, UCIIOIB3yEMEIMHU

B OMOJIOTMYECKIX UCCIIEIOBAHMSIX XKUBBIX OOBEKTOB M DKOCHCTEM (OIMCaHuE,
U3MepeHue, HabloaeHHE, SKCIIEPUMEHT),  CIoco0aMH BBISBICHHSI H
OLICHKH aHTPOIIOI€HHBIX U3MEHEHU B IPUPO/IE; YMEHHE BBIACIATH
CYILIECTBEHHBIC IPU3HAKH: BHJIOB, OMOTeOIIEHO30B, SKOCUCTEM

6uocdepsl, cTabMIH3NPYIOIIEro, ABMKYIIErO ¥ Pa3sphIBAIOILEIO ECTECTBEHHOTO 0T6O0pA,
AJIOIIATPUYECKOTO0 M CHUMIIATPUYECKOro BHIO00OPA30BaHUS, BIMSHHUA IBIDKYIIUX CHII
SBOJMIOLIMM Ha TeHOQOHI IOMyJIALUK, IPHUCIIOCOONEHHOCTH OPraHM3MOB K Cpele
OoOUTaHus, YepeqOBaHus HAIPaBICHWM DBOIOLUHM, KPYyrOBOPOTa BEMIECTB M IIOTOKA
SHEPrHH B SKOCHUCTEMAX; YMEHHE yCTaHaBIMBAaTh B3aMMOCBSI3H MEXIYy IIpolieccamu
SBOIIOLMH, IBHXYIIUMHI

CHJIaMH aHTPOIIOICHE3a, KOMIIOHEHTAaMM Pa3IMYHBIX SKOCHUCTEM U HpI/ICHOCO6JIeHI/I}IMI/I K
HUM OpPraHu3MoOB; YMCHHC BBIABIIATH OTIHUYHUTCIBHBIC IIPU3HAKH JXHBBIX CHCTCM,
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HpI/ICHOCO6JI€HHOCTB BUIOB K Ccpefe O6I/ITaHI/I$I, aOHOTHYECKMX U OMOTHYECKHUX
KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3€eil OpPraHmu3MoB B COO6IHCCTB8.X, AHTPOIMOI€HHBIX
W3MEHEHHUH B SKOCUCTEMAX CBO€EH MECTHOCTH, YMEHHE UCIOJIB30BATh COOTBCTCTBYIOIINEC
apryMeEHTHI, 6I/IOJIOI‘I/I"ICCKYIO TCPMHUHOJIOTHIO U CUMBOJIMKY JJId I0Ka3aTeIbCTBA POACTBA
OPraHU3MOB Pa3HbIX CHUCTEMATUYECKUX IPYIIII, B3aHMOCBA3M Oprann3MOB H CpEabl
OGI/ITaHI/ISI, €JIMHCTBa 4YE€JIOBCUCCKUX pPac, HGO6XOI[I/IMOCTI/I COXpaHCHUA MHOI‘006pa31/ISI
BUZIOB M 3KOCUCTEM KaK YCJIOBUA COCYIIECTBOBaAHUA TIIpUPOJIBI U YEJIOBEHUCCTBA, YMCHHC
peniathb OHOJIOTNYECKUE 33/1a4H, BEIABIATh IPUYNHHO-CIICICTBCHHBIC CBA3H

MEXIY UCCIENYEMBIMH OHONOTNYEeCKUMU poueccaMi U SABICHUAMU, JeJlaTh BbIBOJABI U
MpPOrHO3EI Ha OCHOBAHNHA MOJIyUY€HHBIX PE3YJIHTATOB; YMCHHUE BBIIIOJIHATD Ha60paTOpHBIC
U IIPAKTUIECCKUEC paGOTBI, co0moAaTh IIpaBljIa

npu paboTe ¢ y4eGHBIM 1 1a6opaTopHEIM 060pYI0OBaHHEM; YMEHHUE BBIIBUTATh
I'UIOTE3bL, IPOBEPATH UX SKCIIEPUMEHTATLHEIMA CPEACTBAMH, OPMYITUPYS eIk
JICCIIETOBAHUS, aHAIM3UPOBATh IIOyYE€HHbIE Pe3YIBTATHl H A€NaTh BRIBOABL, YMEHHC
y4acTBOBATh B y4e6HO-UCCIIE[0BATEIBCKON paboTe 1o ouosoruy,

3KOJIOIMY U MCOHUITUHE, HpOBOI(HMOfI Ha 6a3e MIKOJIBHBIX Hay4HBIX 06H_IeCTB, 41 Hy6JII/IqHO
NPEACTABIIATh ITOIYYCHHBIC pe3yiabpTaThl HA YYCHUYUCCKUX KOH(I)epeHI_II/ISIX; YMEHHE
OII€HUBATh M'MIOTE36I U TECOPHUH O IIPOUCXOKACHHM ’KHU3HU, YCJIIOBEKA U

YeJIOBEYECKHUX pac, O IIpUYrNHAaX, MNOCICACTBUAX K crocobax MIpeaoTBpalICHUs

[TOGAbHBIX H3MEHEHHUH B 6rocdepe; YMEHHE OCyIECTBIATh OCOHAHHBIN BEIOOP
Oynymeit mpodeccHOHaNbHOM

NeATETLHOCTH B 0O0IACTH OWONOrWH, 3KOJOTHH, PHPOJONONE30BAHMS, MEIHIMHEL
GHOTEXHONOrMH, TICHXOJNOTMH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MHIICBOH
IPOMEBIINLIEHHOCTH, YIIyONaTh TO3HABATENBHEI HHTEPEC, HaIIpaBJICHHBINA Ha
OCO3HAHHEIA BBHIGOpP COOTBETCTBYIOMIEHN MPO(ECCHH M IPONOIDKEHHE OHONOTHYECKOTO
06pa3oBaHNUs B OPTaHM3ALIIX CPETHETO NPOHECCHOHATIBHOTO U BBICIICTO oGpa3oBaHusL.
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®enepansHas pabouas riporpamma | buomorns. 10-11 xmaces! (yriayGnéHHbINR ypOBEHb)

1.1

buonorus kax
KOMILIEKCHAsI HayKa M
KaK 4acTh
COBPEMEHHOTO
o01ecTBa

CospemeHHasi 61OIIOTHS —
KOMILIEKCHas Hayka. KpaTkas HCTOpHA
pasBuTHs Guosiorun. buonoruyeckue

HayKy ¥ ¥3yJaeMble IMH IPoOIeMEL.

DyHaMeHTaNbHbIe, IPUKIAJHbIC U
[IOMCKOBEIE HAyYHBIE MCCIIEOBaHKs B
OMOJIOTHH.

3HadeHue GHONIOrUU B POPMHUPOBAHUH
COBPEMEHHO} eCTeCTBEHHO-HAYYHOM
KapTuHsl Mupa. IIpodeccun,
cBsi3aHHEIE ¢ OHnonoruei. 3HaueHue
OMOJIOTMH B IPaKTUIECKOM
JieITeIBHOCTH YeI0BeKa: METUIIVHE,
CENILCKOM XO03SHCTBE,
[IPOMBIIUIEHHOCTH, OXPaHe IPUPOIBL.

JleMoHCTpannu

HoptpeTsi: AprcToTens, Teodpacr,
K. JIunsrei, JXK.b. Jlamapk, Y. JlapsuH,
V. TI'apgeit, I'. Menpens,

B.W. Bepuanckuit, H.I1. ITaBnos,

PackpbIBaTh coiepkaHie TEPMHHOB H
IIOHSTHH: HAYYHOE MUPOBO33PEHHE,
Hay4yHas KapTHHA MHUPA, HAYUHBIH
METO/I, THIIOTe3a, TEOPHS, METOIBI
HCCIICNOBAHMUS.

XapakTepu30BaTh OHONOTHIO KaK
KOMILIEKCHYIO HayKy, €€ MECTO U POJb
Cpenu APYTHX eCTeCTBEHHBIX HayK.
O1eHUBaTh BKJIAJ OT€YECTBEHHBIX
y4EHBIX B pa3BUTHE OHOIIOrUH.
OLleHUBATE POJIb OMOIOTHYECKUX
OTKDBITHH U UCCIIECIOBAHUN B PA3BUTHU
HayKH ¥ TPaKTHIECKON JIeATeIbHOCTH
JIIOJIel.

INepeurcasaTs NpodhecCHH, CBI3aHHbIC

C COBpEMEHHOH OHOJIOTHEHN.
TTpuBOAMTE MPUMEPHI IPAKTHYECKOTO
HCITIONb30BaHUs JOCTIKEHHUH OHOJIOTHH
B MEIMIMHE, CEJILCKOM XO3SUCTBE,
IPOMBIIIIEHHOCTH ¥ OXPaHe IPUPOIBI
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2.1

JKuBBIE CUCTEMEI K BIX
CBOMCTBa

| JKuBbl€ CUCTEMBI KaK IIpeaMeT

- eMOHCTpanNH

benepanbhas pabovas npoerpamma | buoxorus. 10-11 kmaccs! (yriayOn€HHBIA YPOBEHb)

n3ydeHns 6mosnorun. CBoHCTBA KUBBIX
CHUCTEM: EAMHCTBO XUMHUYECKOTO
COCTaBa, IMCKPETHOCTH U IIEJIOCTHOCTb,
CJIOXKHOCTD U YIOPSAAOYEHHOCTD
CTPYKTYPBI, OTKPBITOCTb,
camMOOpraHu3aIsl,
CaMOBOCIIPOU3BE/ICHUE,
pa3IpakxuMoCTh, U3BMEHYMBOCTh, POCT
U pa3BUTHE.

' PackpbIBaTh COJIEp)KaHHE TEPMUHOB U

ﬁm@hﬁﬁvm ¥ cxeMbl: «OCHOBHEBIE
OPpHU3HaKU )XKU3HW», «buonoruueckue

cHucTeMBD, « CBOMCTBA XHUBOM

MaTepun» _

]

TIOHATHH: KUBas CHCTEMA, DJIIEMEHT,

| IOJICHCTEMA, CTPYKTYPa; OTKPBITOCTb,
| BBICOKAsl yIIOPSIOYCHHOCTbD,

yIPaBIsiEMOCTb, UEPAPXUYHOCTb.
XapakTepu3oBarh CTPYKTYpY U
CBOMCTBA )XUBBIX CHCTEM, OTJIMUHSI
XAMHYECKOT'0 COCTaBa 0OBEKTOB KHBOK
¥ HEXXUBOU MPHUPOJIBL, OO MPUHITATI |
KJIETOYHON OpraHM3aiyy YXUBBIX
CHUCTEM.

CpaBHHBaTh 0OMEHHBIE TIPOIECCHl B

HEXXUBOU U XKUBOU NPUPOLE;
PacKphIBaTh CMBICH PEaKIHM
MeTaboIn3Ma.

' OOBACHATH MEXaHU3MBI
| CAMOPCTYJEIIUU XUBbIX CUCTEM

Pa3ItdHOro HEPAPXHUIECKOr0 YPOBHA,

PaCKpbIBATh CYTH IIPUHIIUIIOB

MOJIOXKUTEIBHON U OTPULIATEIIBHON

' oOpaTHOH CBSI3M.

| AHaTU3MPOBATH CBOWCTBA

| CAaMOBOCIIPOU3BEACHUA, POCTA H

Pa3BUTUS OPraHU3MOB
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®enepanpuas pabouas nporpamma | buonorus. 10-11 xknaccer (yrayOnEEHbIH ypOBEHE)

JOCTOBEPHOCTH TOIY4E€HHBIX
pe3yabTaToB. [IpH4MHbI HCKaKEeHUS
pe3ynbTaTtoB sxcrepuMenTa. [onsatue
CTaTHCTHYECKOro TECTa.
Jemoncrpannu

TaOnuibt ¥ cxeMbl: «Y pOBHHU
OpraHH3alliH KUBOH PUPOIBI»,
«CrpoeHue )XUBOTHON KICTK»,
«TxaHu )KMBOTHBIX)», «CHCTEMEI
OpraHoOB Y€N0BEYECKOI0 OpraHU3May,
«buoreoneHo3», «buochepan,

«MeTo/ipl U3yYEHHUs JKUBOH IIPUPOIBIY.

Oo6opynoBasnmue: 1abopatopHoe
obopynoBaHue AJIs IPOBEACHUS
HaOmoeHUN, U3MEPEHMUI,
SKCIIEPUMEHTOB.

Hpakxrageckas pabdora
«Hcronp3oBanue pa3IdIHbIX METOJOB
TIpU U3YYCHHH KUBBIX CUCTEMM.

IToka3piBaTh posib IUIOTE3 U TEOPUU
B (pOpMHPOBAHUY €CTECTBEHHO-
HAay4YHOU KapTHHBI MUpa

Hroro yacos 1o TeMe
3 | Tema «bunosorns KieTkm»
3.1 | Ucropus OTKpHITHS U Knertxa — cTpyKTypHO- PackpsiBaTh coepxkaHue TEPMUHOB U

U3YYEHUS KIIETKH.
Knerounas teopus

($YHKIMOHAIBHAS €IUHHLIA XKHUBOTO.
HcTopus OTKPBITUS KICTKH.

Pab6otsr P. I'yka, A. JleBeHryka.
Knerounas teopus (T. IlIsans,

M. Ilnetinen, P. BupxoB). OcHOBHbIE

NIOHATHH: KJIETKA, OpraHeIlIbL,
9YKapHOTHI, IPOKAPHOTHI, BUPYCHI,
nuToNorus (KieToyHas Ouonorus),
KIIETOYHAs TEOPHSL.
XapakTepH30BaTh OCHOBHBIE DTAIlb]
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denepanprag pabouas nporpamma | Buonorns. 10-11 xmacest (yriyOnéHHbIH ypOBEHD)

E@EOEOH@QH:E

Tabnuier 1 cxempl: «CBeTOBOM
MHUKPOCKOID», «3NEKTPOHHBIH
MUKPOCKOID, «MicTOpHs pa3sBUTHSA
METOJI0B MUKPOCKOITHE.

O6opynoBanue: CBETOBOM MHKPOCKOII;
MHKPOITpenapaTh paCTUTENBHBIX,
YKHBOTHBIX M OaKTepUANbHBIX KIETOK.

IpakTHyeckas pabora «M3yueHue

METOZOB KIIETOYHOM OHOOriy
(xpomarorpadus, d1eKTpodopes,
nuddepeHnnanbHoe

MToro 4acosB IO TEME

B CBETOBOM MUKPOCKOII U JIEJIaTh
OIIMICaHHE.

OOBACHATE M COOIIONATH MPABHIIA
TEXHHKH MUKPOCKOTIUPOBaHHUS

uenTpudyruposanue, IILP)»
i
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®QenepansHas pabogas nporpamma | buonorus. 10-11 ximaccsl (yriryOn€HHBIN YPOBEHB)

Opranudeckue 2 Opranuyeckue BelIeCTBa KICTKH. PackpeiBaTh coaepxaHue TEPMUHOB U
BEIIECTBA KIICTKU — buonornueckre nonuMepsl. benku. TTOHSTUN: MOHOMEPBI, HOJIUMEDBI, OeJIOK
benku AMHWHOKHUCJIOTHEIH COCTaB GEJIKOB. (poTenH), MeNTA, AMIHOKHCIIOTa,

NIENTUHAS CBA3b, TOJIHITCTITH],
NeHaTypalys, peHaTypamus,
rI100yNspHbIe U QUOPHMILIAPHBIE OENKH,
MPUOHEL.

CTpyKTypbl 6EIKOBOH MOJIEKYJIBI.
I lepBrdHas cTpykTypa Genka, menTUaHAs
CBs3b. Broprdnas, TpeTH4Has,

YEeTBEPTHUYHAS CTPYKTYPEL.

. XapakTepu30BaTh OENKH, HX
Jlenatypatus. CeoiicTBa GenKOB.
CTPYKTYPHYIO OPTaHHU3aIHIO ¥ QYHKIIHH
Knaccuduxarms 6emxos.

(CTpykTypHasi, 3HepreTHIecKas,

CUTHAJIbHAS, PEryJATOpHAasl,
NBUTATENbHAs, 3alIUTHAS,
JAemoHcTpanun (GepMeHTaTHBHAS).
IToptpert: JI. IlonuHr.

bronorudeckue GyHKITUU OEIIKOB.
[Ipuonuo.

Ha3piBaTh XMMHYECKHE OCHOBBI
,H,m—@ﬁEEWH A CXEMBbI. AAO.H@O@EH\H@ @OﬁgN@OWm—mﬂm CTPYKTYP OeJIKOBOI

MOJIEKYJIB Oenka», «CTpyKTypsI MOJIEKYJIBL.
0eIKOBOH MOJIEKYJIBD). _

OGopynosanne: xumudeckas nocyaa v [IpuBoguTs npuMepsl  (GUOPHILIAPHEIX,
obopynosanue. JJabopaTopHasi paboTa [IOGYIISAPHBIX GETKOB.

«OOHapyxeHHe OEIKOB C ITOMOIIIBIO BEINONHATh Ka4eCTBEHHBIE pPeaKIUU
Ka4eCTBEHHBIX peaKIyii» Ha OOHapy>xeHHe OENKOB B KIIETKE;

OOBACHATE MOJyYeHHBIE PE3YJIbTAThI
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4.5

Hyxk1eMHOBBIE KACIOTHI.
Ctpoenue u

dbyuxumn JJHK, PHK,
ATO

Hyxneunossie kuciotsl. JJHK u PHK.

_O,%oommo HYKJI€HMHOBBIX KHCIIOT.
Hyxneornasl. IIpunnurn
KOMILIEMEHTapHOCTH. IIpaBuiio
Yapradda. Ctpyxrypa JJHK — nBoiiHas
cIupaih. MeCTOHaX0X/ACHUE U
ouonormyeckue dhynkiuy JTHK. Bunsr
PHK. ®ynxuuu PHK B kietke.

Crpoenne monekyisi ATO.

Maxkpo3prudeckue CBI3U B MOJIEKYJIE
AT®. Buonorndeckue Gynknun ATO.
BoccraHoBIeHHbBIE IEPEHOCUYHKH, MX
GbyHKUHH B KIETKE. [pyaue
nykneosuompugpocgamor (HI' D).
Cexsenuponanue JJHK. Memoouwt
CeHOMUKU, MPAHCKPUNIOMUKY,
NPOMEOMUKY.

JeMoHCTPALHH

Hoptpetsr: Ix. Yorcon, @. Kpux, M.
_S\EE\EO, P. ®pauximn, ©. Conrep,
Tu. Ipy3unep.

Tatuuub! u cxembl: «HyxienHoBEIE

_ .
KHCIOTED, «CTpOEHHE MOJIEKYIbl ATD».

PacKpHIBATh CONEPXKAHHE TEPMHUHOB M
MOHSTHN: He30KCUPUOOHYKIEHHOBAS
kuciora (JHK), ppboHyKienHOBas
kuciora (PHK), EykneoTun, HyKIleo3us,
A30THCTBIE OCHOBaHUSA, alcHUH, ['YaHUH,
[{UTO3WH, THMHUH, yparuil,
KOMILIEMEHTApPHbIE OCHOBaHUS,
anenosuaTpudocoar (ATD),
MaKpO3pruieckas CBs3b,
CEKBEeHHpOBaHUE, TCHOMUKA,
TPaHCKPUIITOMHKA, IIPOTCOMUKA.
XapakTepu30BaTh, OIIUCHIBATH U
CXeMaTHYeCKH n300paxxaTh CTpOCHUE
nykneotuna JJHK u nBoiHoM criupanu
_bwmﬁ cexpermnpoBanue JIHK.

OmnuceiBaTh nponecc pernukanuu JHK B
KJIETKE 1 Ha3BIBaTh ero OMoornyeckoe
HayeHHeE.

apaxtepusosath Gpynkiun JTHK.

Pasnuyats cTpykTypy ¥ ¢pyHkuuu PHK.
OmnuckBaTh HPOLECC TPAHCKPUIIIIHA.
CpaBHHBATh HyKJICHHOBBIE KMCIIOTEI

(JTHK u PHK).

vamﬁ%ﬁowm@ 0COOEHHOCTH
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Knetounas crenka Oakrepuii u apxeil.  Xapakrepu3oBarb ¢GopMy H pPa3sMepsl

OcoOeHHOCTH CTPOSHUSA TeTEPOTPODHON MPOKAPUOTUIECKUK KIETOK; (PyHKLMH|

U aBTOTPOdGHOM reHeTHYEeCKOTO armapara IpoKapuoT.

[POKapHOTHUYECKUX KieToK. Mecto uOnuceBaTh npouecc |

pOJIb IIPOKApHOT B OHoneHoO3axX. cropoo0pa3oBaHus, OTMEYaTb €ro

TemoncTpanuu 3HAYeHWe ]I BBDKHUBaHUS OakTepuit
1pU IIIeHUN CJIOBUMU

Tabmuist 1 cxeMbl: «CTpoeHue P YXIA y 7
CYILIECTBOBaHUS.

DYKApUOTHUECKOU KIIeTKI», «CTpoeHue

" OnuchiBaTh PasMHOXKECHHUE HOT.
MPOKAPUOTAYECKOH KIETKM» b p HPOKAapHO

O1eHHBATh MECTO U POJIb MMPOKAPHUOT B
Ouoreno3ax
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KUBOTHOM KIIeTKm», «CTpoeHH e
PacTUTENBHON KIETKW.
OGopyroBanne: CBETOBOH MHUKPOCKOII;
MHKpOIpenapaThl pacTUTENbHBIX,
PKHBOTHBIX KiIeToK. IIpakTH4yeckast

pabora «/3ydueHne CBOMCTB KIIETOYHOH

_
MeMOpaHbD)
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Eo.ﬁv\m:wﬂomogmmhw OpraHoOHAbI KIICTKH:

MUTOXOHJIPUH, IUTaCTH/IBI.
IIpoucxooicoenite Mumoxoroputl u
nnacmuo. Cumbuozenes

(K.C. Mepeoickoeckuu, JI. Mapeynuc).
Crpoenne U QyHKITUH MATOXOHAPHUH U
ractu. IlepBryHbie, BTOpUUHBIE U
CIIOKHBIE TLTaCTHIBI
(hOTOCHHTE3UPYIOIUX SYKAPHOT.
XT0pOIIacThl, XPOMOILIACTEI,
IIEMKOILIACTHI BRICIIINX pacTEHHIA.

JleMOHCTpanuu

[optpetrl: K. C. Mepexkosckuit, JI.
Maprynuc.

Tabnuitel u cxemsr: «CTpoeHme
DYKapHOTUIECKOU KIeTKu», « CTpoeHme
PKUBOTHOHU KIIeTKW», «CTpoeHue
pacTuTeNnbHOM KileTKkny, «CTpoeHue
MHUTOXOHAPUI.

OOGopynoBanue: CBETOBOH MHKPOCKOIL,

MUKPOIIpEapaThl PacTUTENbHBIX,
DKUBOTHBIX  KneTok. [IpakTuyeckasi
pabota

.ovwmmoshm B KIIETKE.
OGBICHITE COOBITHSI, CBA3aHHEBIE C
BHYTPHKIIETOYHBIM ITHITIEBApEHUEM, ET0
3HayeHue s opragmsmMa. OTMedarsb
3HAYECHUE [IUTOCKENeTa; XapaKTepU30BaTh
ero dJIeMeHTHI (MHKPOTPYOOUKH,
MUKPOGHUIAMEHTHI, IPOMEKYTOIHEIE
(m1aMeHTHI ), X POJIb B
YKU3HEJESITENIBHOCTH KIIETOK U TKaHeH
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M JETIa3sMOJIN3a B PAaCTHTCIIbHBIX
KJIICTKaxX»

5.4

HememOpaHHbIe
OpraHoM (bl KIETKH

HememMOpaHHbIe OPraHOM Bl KIIETKU
Ctpoenne 1 QyHKIMHA HeMeMOpaHHbBIX
OpraHOUIOB KJIeTKH. PHO0OCOMEL.
[Ipomescymounvle hunamermoi.
MuxkpodbunameHTsl. AkmuHogvle
muxpoguramenmoi. MBIIeUHbIC KICTKH.
Axmunosvie KOMNOHEHHbl HEMbLUEYHBIX
KIIEMOK.

Muxporpyboukn. Kitetounsiit nedaTp.
CTpoeHue U JBHKECHUE XXTYTUKOB U
pecHIYeK. MUKpOTpYOOUKH
ruToIvIa3Mel. LlenTpuons. benkuy,
ACCOYUUPOBAHHYIE C
MUKpoguIameHmamu u
muxkpompyboukamu. Momopnvie benxu.

JleMOHCTpaHHU

Tabmaue! u cxemsl: «CTpoeHKE

PKUBOTHOM KIleTKn», «CTpoeHue
PACTUTEIIBHOM KIIETKU»

PackphIBaTh COACpIKaHHe TEPMUHOB U
MOHSATHH: pubocoMa, MOJMcoMa,
MHUKPOTPYOOUKH, TYOYIINH, KIETOYHBIN
NeHTp (LeHTpoCcoMa), LIEHTPHOIIH,
reHTpocdepa, KTyTUKH, PECHUUKHY,
0a3aIBLHOE TEJbIIE.

XapaKkTepu3oBaTh HEeMEMOpaHHbIE
OpTaHOM/IBI KIIETKH, UX CTPOCHUE U
GbyHKITIH
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5.6. |CpaBHUTEINbHAL 1 CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK [XapaKTepH30BaTh THUIIBI KICTOK
XapaKTEPUCTHKA 5yKapHoT (PACTUTENHHOM, )KUBOTHOM,  PYKapHOT: PACTHTENbHAL, XKIUBOTHAS,
KITETOK 9yKapHoT rprOHOif). rpubHas.

JleMOHCTPAaNHUH CpaBHHBATb MEXTy CO00M CTpOEHHE U
Ta0oauibl U CXEMBIL: AAO,H@O@EH\E KHU3HECACATCIIBHOCTD o%%mﬁﬁoﬂ\ﬂmmomﬁx
HYKApHOTUIECKOM KIIETKH, KJIETOK M POJIb IPOKAPHOT B
«CTpoeHne KUBOTHOM KIETKI, OroLeHo3ax
«CTpoeHHe PacTUTEIBHOM KIIETKI.
OGopyroBaHue: CBETOBOH MUKPOCKOIL;
MHKpOIIpenapaTsl paCTUTENBHBIX,
HKUBOTHEIX KileToK. JlabopaTopHas
pabora «VI3ydeHue CTpOCHHUS KICTOK
pa3TMYHBIX OPTaHU3MOBY
Mtoro 4acosB 110 TeMe 8

6

Tema «O0MeH BeliecTB H NpespaillieHHe SHEPriu B KJIeTKe»

64




$9

‘WOLOMD X199MX UMHBIOdMHOUIDHA(D o

qrrod xu 91EIraradino
U godoresurrered XIMIOORHHRIJOOH 1O

19LHOWda( 91BRHUIL()

‘eLHONdO (]
oMH0d 1o 91eXedQOEH IDIOShULBINIX))

-Xeoooltodil XIFHHOWQO € Brrodorrony
qrrod qredracexo] | ‘uaHGodrodoral
u uigHpodroLge :9100mog

BHOWQO IIHL 91BRhHIERJ ‘WOHINQO
WIDIOORHULAIJOHE M WHMOORHMLORIIII
AW 9EK900NHREd 91REUIIERHBLOA
$OMIAINI g BHOWQO OJOMOOhMLAIAOHE
¥ OJOMOORULOBII HLOOHHIQOO0
91EIOUBdI] [ '19dOLHQUIHU-IIDQ

¥ 19doregauINe-mIIdQ ‘IILHOINdO(PON
‘q100HRUPHUIIOIO KeHIRdL09KD
‘drHoN yigHgHINe ‘T9LHONdO]
‘rmgodee ‘19goderHe ‘1adodrodorad
‘@dodrorge ‘HOWQO UIMDIOIRUIdIdOHE
UIH ‘(WEUIFOQRLEY ) KUITEITHWHOOHT|
‘HOINQO UDIOSRHULOBIII HIH ‘(WEHLIOQBHR)
BUIEIANIO0R ‘(WEHLIOQBLOIN)

91001199 HOWQO :HHUIEHOLI
u goHMWdol omHexdoroo dredrddoR(|

KUHOId010I1dl I oMHedoAd0Qo
‘moxo0odMUN Hod012490 :auHedorAdog()
*KEQLHUOOWIY M

‘«erHoONdad auHoOdI))» ‘«BNIrdg
€QLHUOOHY» “KHOWQO UIIOShUISIdSHE

‘«EOLHUO0LO@P» TINSXJ N MIALQE |
unned LOHOWAY]]

-godoryed xigHRUIERd

10 puinread x1aHau1BLHOWAO])

A1150d0OMO ILOONHIUERY
‘[9dOLMQUIHK-IDILSQ U I9doleanLye
-miIreq "godoreenirele) XMIOohNHRId0oH
10 g01HONdO (] BURMIL()

"ILHOWAO(0) "BULLOUOY WEHHBXOW

1 ELORO09D ‘OuH0d10 XU ‘I9LHONda D
"BINEMIOQBION O.JOHROLIIN HUIDIEad
dorxedex niaHanIeLHOWda@d "Xeooonodry
XIIHHOWQO € ¢p Y ovHmedgadi

{HDLLIIN QUHIKIIIDSQ0 OOMOOTNHOHQDEG

"Xe093110d1I XISHHOWQO)

g erodorromi auloeh g ‘UIgHPodLodora
¥ yi9Hpodrolge :410911od

BHOWQO I91IH ], "BINEMIIOQBLON I9HOdOLO

odY — BMNBIMNHOOUY U KHIIEIHWHOOY!

NWENLOQBILON

— 910911199 HOWQ()

19

(anog0d£ MITHHQINQAINIA) 190081 | -] "BHIoronq | ewwediodn senoged seHdrredorad




@enepanbuas pabouas nporpamma | Bronorus. 10-11 xmacesl (yriyOnéHHbIA yPOBEHB)

IMOCTOSTHHEIX U BPEMEHHBIX
MUKpOTIPENIapaToB.
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DenepansHas pabouas nporpamma | Buonorus. 10-11 xnaces! (yrry6néHHBIH ypOBEHB)

Tabnuel ¥ cxeMbl: «DOTOCHHTER»

NpOTEeKaHUs PeaKil CBETOBOU U
TeMHOBOH (a3 (OoTOCHHTE3A.

'YcraHaBIUBaTh B3aMMOCBSI3b MEXY
(GOTOCHHTE30M U JIBIXaHUEM; CBETOBOH U
TEMHOBOM peakuusMu GOTOCHHTE3A.
OueHuBaTh 3HaYeHNE PoToCUHTE3a AN
JKU3HHU Ha 3eMiie
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dexnepansHas pabouas mporpamma | buonorus. 10-11 xnaccet (yriyGnEHHbIH YPOBEHB)

BO30YIUTEIH Gose3He.
A>poOHBIE OpraHU3MBL. JTaIlbl
SHEPreTHIECKOTo OOMEHa.

[TogroToBuTenbHbIH 3Tan. Inukonus -
OECKHUCIIOPOIHOE paciieIuIeHue
CITFOKO3EL.

Burosiornyeckoe OKHUCIEHHUE, WIIT

eTOYHOE AbIxaHue. PoJlb MATOXOHIAPUHT
Whuvonmoomx OHOJIOTHYECKOTO
OKHCIICHUS.

[ukTrdecKue peakiy.

OxucnutenbHoe GocHopUIpoBaHHE.
Duepaus MemOpanHo20 2padueHma
npomonos. Cunmes AT®: paboma
npomonnol ATP-cunmasol.
[IpermymiecTsa a3poGHOro myTH 0OMeHa
BELIECTB Iepel] aHaPOOHBIM.

Db bEeKTUBHOCTH S3HEPIETUIECKOTO
oOMeHa.

JleMOHCTpPalHH

IToptpetsi: B. A. Dnarensrapar, 1L
Murtuen.

TabauIsl K CXEMBL: « DHEPreTHIeCKUN
0OMEH.

JlaGopaTopHas paGora

OporxeHue, GMOJIOINIECKOe OKKMCIICHHE

(npixanue), UK Kpebdca, oKUCIUTENbHOE
(bocdoprpoBanue, IPOTOHHBIN
rpaaueHT, npotoHHas AT®-cuHTasa.

[epedncnsaTe OCOOEHHOCTH
SHEPreTUIeCKOro 0OMEHa B KIIETKE.
OINHCHBATE 3TAMH SHEPTETHYECKOTO
oOMeHa (IIOITOTOBUTENIBHBIMN,
GECKUCTIOPOAHBIH, KUCIOPOAHBIH) K
CPaBHUBAThH UX MEXIY COOOM.

XapakTepu30BaTh PEaKLUU TIIHKOIH3A,
OpO’KeHUs, KIIETOYHOTO JBIXaHH.

'Y cTaHaBIMBATh B3aMMOCBA3b MEXKITY
FTHKOJIM30M, KJIETOYHBIM JbIXaHHEM 1
cunre3oM Mojekyn ATO.

CocTaBysITh YpaBHEHHsS OCHOBHBIX
BTAaNoOB JHEPrETHYECKOr0 OOMEHA B
KIIETKE.

PaccuwThIBATH SHEPreTUIECKYIO

5P GEKTUBHOCTD INIAKOJIN3a H
Guomorndeckoro okucieHus. Hazpsath
MCXO/HbIC BEIeCTBA, KOHEUHEIE
[IPOMYKTHI ¥ yCIOBHS IPOTEKAHMUS
peaximii SHEPreTHIeCKOro oOMeHa.

Oﬁm:wmw:wmﬂw SHEPreTHICCKYHO
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P PEeKTUBHOCTH GECKUCIOPOIHOTO U
KHUCJIOPOJHOTO 3TANOB KOHEYHBIE
MPOAYKTHI Y YCIIOBUS MPOTEKAHUS
peaKIyii SHEPTeTHIeCKOro oOMeHa
SHEpPreTU4ecKoro ooMeHa

Htoro

94aCoB 10 TEMC

9

Tema «HacineacTBeHH as HHQOpPMAaLHs U pean3anua eé B KIeTKe»
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DenepanpHas pabogas nporpavmma | buonorus. 10-11 knaccs! (yriy6néHHbIA ypOBSHS)

7.2

Cunres Oenka

Tpancnsanus u e€ sTansl. Y4dacTue
rparcrioptHeix PHK B 6nocunTese
Genka. Yciaopus OnocmHTe3a Oenka.
KoaupoBanne aMHHOKHCIOT. Poib
pubocoM B OmocuHTE3e GenKa.

[HeMmoHCTpaIUuH

Tabmuiel u cxeMmsbl: «bHocHHTE3 OeNKay,

«I'eHeTHUECKUI KOI)

PackpbIBaTh COJEpKaHHE TEPMUHOB U
MOHATHIA: TPaHCIAIUA, AHTUKOIOH,
TPHK, amunoauun-TPHK-cuaTeTa3a
(xomaza), monmpubocoMa (monmcoMa).
XapakTepHu3oBaTh CBOMCTBa
FEeHETUYECKOTO KOJIa.

OnuceIBaTh 3TAIbl TPAHCISIIUN U
CXeMaTHYECKH M300pakaTh MaTPUIHBIE
PEaKIUy TPAaHCIALUH.

Pemiats 6rosornueckye 3aadyy Ha
onpexaeneHue anTukogoHoB TPHK,
[OCIIENOBATENHHOCTH AMUHOKHUCIOT B
MoJeKyne Oejika, IPUMEHSS] 3HaHUS O
pEeaKuIX MaTPHYHOTO CUHTE3a,
TeHETUYECKOM KOJie, IPUHITUTIS
KOMILTIEMEHTAPHOCTH
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ODenepanpHas pabogas nporpamma | buonorus. 1011 xnaccer (yriay6néHHabil ypoBEHb)

7.4

(OCHOBEI BUPYCOJIOTHH.
NudopmaionHas
Orosorus

Brpychl — HEKJIETOUHBIE (POPMBI XKHU3HU
u obnuraTHbIe apa3uTel. CTpoeHHe
[IPOCTHIX U CIIOXKHBIX BHPYCOB,
PEeTPOBHUPYCOB, OaKTepHO(daros.
VKuznennwviii yuxn JJHK-cooepaorcawyux
supycos, PHK-codeparcawux supycos,
baxmepuogazos. Obpammnas
MpAaHCKpUnyus, pegepmasa, uHmezpasa.

BupycHbIe 3a601eBaHUs YeI0BeKa,
PKUBOTHBIX, pactenuit. CITN]], COVID-
19, cormabHbIe 1 METUIIHHCKAC
npobiemst. buourHgpopmamuka:
uUHmMezpayus u AHAnU3 6oNLULUX
maccueos («bigdatay) cmpyxkmyprbix
Ouono2UNeCKUX OAHHBIX.
Hanomexnonozuu 8 buonozuu u
meduyune. [Ipozpammupyemvie Qynxyuu
benxos. Cnocobvr 00cmasKu 1eKapcme.

JlemoHneTpannu
[loptpert: JI. Y. IBaHOBCKHIA.

PackphiBaTh cosiepKaHue TEPMUHOB U
MOHSTHUH: BUPYC, BUPHUOH, CEP/IIEBIHA,
KAarCHJi, OOpaTHas TPaHCKPHUIIIHL,
peTpoBUpYCHI, HakTeprodar, BUPYyC
uMMyHoieprnmTa yenoBeka (BIY),
IIPHPOIHO-0UarOBble HH(EKIIHH.
XapakTepru30BaTh BUPYCHI, PETPOBUPYCHI
1 GakTeprodari Kak BHY TPUKICTOYHBIX
Mapa3uTOB MPOKAPHOT U IyKAPHUOT.

l13maraTh rUOTE3H! 3BOIIOLIMOHHOIO
ITPOUCXOXKIEHUS BUPYCOB.

OnuceIBaTh MEXaHW3M B3aHMOCHCTBH
BHpYyca ¥ KJICTKH, HHOEKITHOHHBIH
BUPYCHBIA IIPOLIECC.

X apakTepru30BaTh MEXaHU3IMBI
BEPTUKAIBHOMN U TOPH30OHTAIILHON
nepenavs BUPYCOB; 3a00/IeBaHUS
PKABOTHBIX H PaCTEHUI, BBI3BIBACMBIC
BHPYCaMH.

Ha3zeiBaTh BHPYCHBIC w..wmo.nmwmmﬁm“
BCTPCHAIOIINUECCA Y UCJIOBCKA: I'PHIIIIL,
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8.2 |MatpuuHbIit CHHTE3 , 2 M?Hm%mamzm cunre3 JHK — PackpsiBaTh comep)xaHne TEPMUHOB U
.H—.EHA NﬁOZOoOZE _ _ﬁmﬂhﬁﬁmﬂg. uﬁxmﬂﬁﬁz peIITUKaur miommﬂmm“ pPEITHKan s @o‘ﬁ%ﬂhsmmﬂgvu
_ JIHK: xoMILIIEMEeHTapHOCTb, KOMILIEMEHTapHOCTh,
| | IT0JlyKOHCEPBAaTUBHBIA CUHTE3, a”TUNapamiensuocts, JHK-
| aHTUIAPAIIICIBHOCTE. MeXaHu3M [I0JTMMEpasa, TEJJOMEDa,

_ | pennukaruu JJTHK. Nﬁozooozz.. - PeILUIMKalAOHHAs BUIKA, XPOMOCOMA,

| Crpoenue xpomocoM. TenoMepsl u Wﬁoz_ooozm!m Habop, HYKJIEOCOMEL,

| TemoMepasza. XpOMOCOMHBIH Habop momodusmoéo XpOMAaTUIBL, LICHTPOMEDA,

_ KJIETKH — KapuoTull. JIMIUTONIHBIN 1 KapUOTHIL, TAIUIOUIHBIN U AUILIOW IHBIN
raruIOMTHEIH HAOOPBI XPOMOCOM. HaOOP XPOMOCOM, FOMOJIOTHYHBIE
Mﬁoz_omoE\EmEo XpOMOCOMEI. ITo/I0BBIE  XPOMOCOMBI, TTOJIOBBIE XPOMOCOMEL.
TﬁoZoooEE. HeMoOHCTpanuH XapakTepu30BaTh CTPOCHUE XPOMOCOM,

abnuibl U cxembl: «Ku3HeHHbIN 1k KAPHOTHIIOB OPTaHH3MOB.

KIICTKI», «CTpOCHIE XPOMOCOMY, [ lepeunciaTs NPUHLUIEL PETUIUKAIII
«Peruuxanms JTHK». JIHK u aBath UM COAEPKATEIHHYIO

OOopynoBaHHe: CBETOBON MHUKpOCKoIr, XaPAKTCPUCTHKY .
“ MuKpomnpernaparsl: «Muto3 B xieTkax OnuceiBaTh MexanusM perumkanuy JTHK. |

Kopeluka fiyka». Jlaboparopuast paboTa Cyeyaryueckn n306paxats cTpoenye

«/3yueHne XpoOMOCOM Ha I'OTOBBIX MeTadasHoi XpoMocoMEl. Pasnmuyars
MHKpOTIperapaTax» XPOMOCOMBI Ha MHKpOIIpenapaTax u
MUKpodoTorpadusix
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®enepansHas paboyas nporpamma | bronorus. 10-11 knacest (yriy6n€HHbLA ypOBEHD)

8.4 _voJSm_HEm XKU3HEHHOT'O 1 Perynsiuus MATOTHYECKOTO IIHKIIA PackpriBaTh COlepKaHMe TEePMHHOB u
HKIIa kieTku. IIporpaMMupyemasi KJIeTOYHas |IOHSTHI:  amonTo3, mnposmudepanms,
KIIETOK THOEIB — AIloNTOo3. nud GepeHITUPOBKA.

KiteTo4Hoe SIpo, XpOMOCOMBI, XapaKTepu30BaTh PEryJISLHUIO
(byHKIIMOHAJIbHAS T€HOMUKA. MHTOTHYECKOTO  IMKJIa  KIETKH.
Mexanusmol nponugepayuu, OOBACHAT, OHONOTHYESCKUNA CMBICI
Oughpepenyupoexu, cmapenus u 2ubeny 3aIPOrpaMMHPOBAHHON  KIIETOYHON
xnemox. «Llugpposas knemxar» — rrGery — aronTo3a.
Guounpopmamuyecxue modenu VCTaHABIMBAThH B3aUMOCBSA3b MEXKAY
DYHKYUOHUPOBAHUA KNEMKU. rOMEOCTa30M KJIETOK M UX THOETBIO
JleMoHCTpan U
Tabauiisl ¥ cxeMbl: «K13HeHHBIN UK
KIETKN», «CTpOCHHAE XPOMOCOM, |
«Pennuxammsa JTHK», «Murtos»

VITOro 9acoB O TeMe 6 . R

9  Tema «CTPOEHHUE U ®YHKIUN OPTAHH3MOB»

9.1 OpraHus3M Kax equHOe
nemnoe

1

_ . ._
bronoruyeckoe pasHoobpazue
OHOKJIETOYHBIE,

KOJIOHHAJIBbHBIC, MHOI'OKIIETOUHLIC

OPraHu3MOB.

CHCTEMa OpraHoOB, alnapar,

80

PackpeIBaTh COAepKaHHE TEPMHHOB u
ITOHATHIA: OPTaHW3M, OpPraH, OpPraHeUIbL, |
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9.2

TxaHu pacTeHUN

Tkanu pacteHHil. TUIIBI paCTUTEIBHEIX
TKaHe#: oOpa3oBaTenbHas, IOKPOBHAs,
[IPOBOJISAIIAs], OCHOBHAS, MEXaHUYECKasL.
OcoOeHHOCTH CTPOSHUS, PYHKLIHN U
pacrooXeHus TKaHEH B OpraHax
pacTeHUM.

JlemoncTpauuu TaOnuibl
M CXEMBI:

«Txanu pacteHui», «Oprasel
I[BETKOBBIX pacTeHui», «KopHessie
cucteMsDy, «CTpoeHue cTeOms»,
«CTpoeHue TUCTOBOY IIACTUHKI.
OGopyaoBaHHe: )XUBBIC DK3EMILIAPEI
KOMHATHBIX PaCTEHUN; CBETOBOMU
MHKPOCKOTI; MUKPOIIpEITapaThl TKaHEH.

JIaGopaTopnasi paGora

«/I3yueHne TKaHeld pacTeHHI»

PackpbIBaTh cofiepXkaHie TEpPMHUHOB H
MIOHATHM: TKaHb, SIUIEPMHC, IpodKa,
KOpKa, JIyO, ApeBecHHa, IpeBECHHHBIE
BOJIOKHA, JTYOSHbIE BOJIOKHA, COCYIBI,
KaMEHHCTEIE KIETKH.

XapakTepu30BaTh TUIIBl PACTUTEIBHBIX
TKaHeii: oOpa3oBaTeNibHas, IOKPOBHA,

M BEITIOJIHSIEMBIE (PYHKIIMI

82

MpoBOAAIIas, OCHOBHAA, MEXaHNYICCKAsI,
MEPEYUCIIATD 0COOEHHOCTH HX CTPOCHHUA
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9.4

Opransl. CucTeMbl
OpraHoB

Oprasusl. BeretatusHbie U
reHepaTUBHbIE OpraHbl paCTeHUU.
Oprassl 4 CHCTEMBI OpPraHOB XKUBOTHBIX
1 yesoBeka. OyHKIIMU OpPraHoB U
CHCTEM OPraHOB.

JleMoHCTpanuu
Tabmuitel i cxempl: «Opradbl HBETKOBBIX

pactenunii», «KopHEeBBIE CUCTEMBI»,
«CTpoenue cTebsny,

«CTpoeHue JIUCTOBOM IIIACTUHKI,
«CkeneT dyenoBekay,
«IInieBapuTeIpHAs CUCTEMAY,
«KpoBeHOCHasI cucTeMay,
«JIpIxaTeIpHas CUCTEMAY,

«BeigenurensHas cucrema», «HepBuas
cucTeMay, K JHIOKPUHHAS CHCTEMaY.
OGopyaoBanue: KUBBIE HK3EMILIIPHI
KOMHATHBIX pacTeHH; repbapuu
pacTeHUid pa3HbIX OTJENOB; CKEICThI

PackpbIBaTh cofiepKaHue TEPMUHOB U
MOHATUM: OpraH, KOpeHb, I00eT, LIBETOK,
IUIOA, CEMS, TIOJIOBBIE JKelle3Hl, I0OOBbIE
[POTOKU, KOITYJIATUBHBIE OPT-aHBbl,
CHCTEMBI OpraHOB. XapaKTepHU30BaTh
BEreTaTUBHEIC U TeHEPaTUBHbIE OpraHbl
pacTeHUld, coMaTHYeCKHe U
PETYIATOPHBIE OPTaHbl >KMBOTHBIX;
MEPEUUCIATh 0COOEHHOCTH UX CTPOCHUS
M BBIMOJIHSIEMbIEC (YHKIIUN.

'Y cTaHaBNMBAThH B3aHMOCBA3H MEXKIY
CTpOCHHEM OpPTraHOB U MX (YHKIMSIMH.
PaznuuaTh BUIBI TKaHEH, OpraHsl U
CHCTEMBI OPTaHOB, B TOM UHCIIE YeJIOBEKa,
Ha MUKpOIIpenaparax, BIaXHbIX
Ipenaparax, repbapusix u
MukpodoTorpadusix, TabauIax, MOAEIIX
U MyJIsDKax
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9.5 Omnopa Tena OpraHu3MOB
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Denepanpuas paboyas nporpamma | bonorus. 10-11 xmacest (yriry6néHHbINH yPOBEHD)

mopa Tema opraHu3moB. Kapxkac
acteHmii. CKeNneThl OJHOKJICTOYHBIX W
HOTOKJIETOYHBIX )KUBOTHBIX.

Hapy>xHBI# 1 BHYTPEHHUH CKeTeT.
CTpoeHue 1 TUIBI COEUHEHUA KOCTEM.
JlemoHCTpal Ul

Ta6nuiel 1 cxeMbl: «CTpoeHue cTeO,

«CTpoeHue IMCTOBOM IUIaCTHHKI,
«Ckener uenoBeka». O0opynoBanue:
CKeJIeTHI II03BOHOYHBIX; BIAXKHEIE
npernapaTsl JKUBOTHBIX; CKEJIET YeJIOBEKa,
PaKOBUHBI MOJIITIIOCKOB; KOJUIEKIIUH
HACEKOMBIX, UTTIOKOXKUX

aCKpBIBATH COJICPKAHHE TEPMHHOB H
MOHSTHIA: OIIOPHEBIE CUCTEMBI, OOOJIOUKH |
KJIETKH, (PUOPUILIBL, KapKac, Hapy KHBIA
CKeJleT (XUTHHOBEI TOKPOB),
THJIPOCTATHYECKUH CKeleT, BHYTPEHHUI
CKelleT, KOCTH (JJIMHHBIE, KOPOTKHE, |
TUIOCKHE), COSTUHEHUS KOCTel,
HETIOIBYDKHEIC (IIBHI), TOTYIIOIBAYKHEIE,
MOJIBIDKHEIE (CYCTaBHI), OT/ENBI CKEIeTa
TIO3BOHOYHBIX )KABOTHBIX: Y€PEIl, OCEBOI
CKeJeT (II03BOHOYHHUK, TPY/HAs KIIETKa,
Xopja), mosica KOHeWHOCTeH, CBOOOIHbIE
KOHEYHOCTH.

OnuceiBaTh HAPYKHBIM U BHYTPEHHUHI
CKeJIeThI JKUBOTHBIX, CTPOCHUE U TUIIBI
COeTMHEHHUS KOCTEH.

'YcraHaBIUBaTh B3aUMOCBSI3H MEXIY
CTPOEHHEM OMOPHBIX CHCTEM U UX
(OYHKLIHSIMU B OpraHu3Me.

CpaBHUBAaTh CTPOSHHE OIOPHBEIX CHCTEM|
_ o |
PacTeHH# U XXMBOTHBIX
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__._WE%H@NHHO.:OOHEOO ¥ BHYTPHUKIICTOYHOC _Eﬂﬁwwmﬂﬁsﬂmbwmzﬂ TPaKT,

TpaKTa.

[ [MieBapUTENBHBIE XKEIE3HL.

ﬂmEmwm@SH@mvmmm CHUCTCMaA YC€IIOBCKA.

JemorcTpannu Ta0nuiisl
U CXEMBI:

«KH111e9HOIOIOCTHBIEY,

«[TuimeBapuTenpHas cuctemMar, «Cxema
TMUTAHUS PaCTEHUN».
O06opyaoBanme: XUBBIC SK3EMILIIPHI
KOMHATHBIX PacTeHUM; 000pyIOBaHHE
TUTSL IEMOHCTPALUK TIOYBEHHOIO U
BO3YLITHOTO IMTaHUS PAaCTEHUM,
pacIIeIUIeH s Kpaxmaia i OelKoB IOJ
neicTBreM (GepMEHTOB

MUIITCBapCHUAC. IIuTagne MO3BOHOYHBIX MUIICBAPUTEIIBHBIC XXCJIC3bI,
PKHMBOTHBIX. OH\HO.:H“.H MAMEBAPUTCIIBHOrO ITHILICBAPUTECIIbHBIC COKH.

XapaKTepu30BaTh NUTaHUE )KABOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKJIETOYHOE
MUIIEBapEeHHUE.

Pasnuyath Ha n300paXKeHMSIX (Cxemax,
TabiuLax, MyJsDKax) OTHEE]
IHIEBAPHTENPHOTO TPAKTA 1
MHUIIEBAPUTEIBHYIO CUCTEMY YeJIOBEKa.
YV cTaHaBIMBATH B3aNMOCBSI3U MEXKAY
CTPOEHHEM OPraHOB MHUIEBAPEHUSI
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9.9

TpaHCHOpPT BeMIECTB Yy
OpraHu3MOB

TpaHCHIOPT BeIIeCTB Y OPraHU3MOB.
TpaHcIOpTHBIE CUCTEMBI pacTeHUH.
TpaHCTIOPT BEHIECTB Y KUBOTHBIX.

KporeHnocHast cuctema 1 €€ OpraHsbl.
KpoBeHocHas cucTeMa MO3BOHOYHBIX
PKHBOTHBIX U yenoBeka. Cep/lle,
KPOBEHOCHBIE COCY/IBI U KpOoBb. Kpyrn
KpoBooOpamieHus. DBOIOLAOHHBIE
YCIIOXXHEHHS CTPOSHHUS KPOBEHOCHOM
CUCTEMBI TIO3BOHOYHBIX YKHBOTHBIX.

PaboTa cepana u e perynsmms.

[lemMoHCcTpanuu

pacrenuity, «KopHeBBIE CHCTEMEDY,
«Ctpoenue ctebns», «Ctpoenue
TMCTOBOM ITaCTUHKIY,

Tabauiel u cxeMbl: «OpraHbl IBETKOBBIX

Wmomﬁmwm,:w coJiep)KaHue TEPMUHOB U

M,EOEMHNS“ TPaHCIIOPT BCIICCTB, TPAHCIIOPT

Y pacTeHui, KpOBEHOCHAs CHCTeMa

PKMBOTHBIX, KPOBb, IUIa3Ma, JOpMEeHHEIE

AJIEMEHTHI, KpOBOOOpaIleHrne, Kpyra
KpOBOOOpaIIeH s, CepACIHBIH IUKIT,
nuMboobparienue, TuMda,
TUMaTHIECKUE COCYHI,

TUM(ATHYECKHE Y3IIbl, BHYTPEHHAS CPENa

OpraHm3ma.

OnuceiBaTh KPOBEHOCHYIO CHCTEMY
YKUBOTHBIX U UeJIOBEKA.

« mﬁﬁowmmonm@m CHCTEMA),

MKHUBOTHBIX»

Paznnuath Ha n300paxeHNIX (CXeMax,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHEIX ~ TAOJMIAX, MyJIshKaX) KPOBEHOCHYIO

nUMQPaTHIECKYIO CHCTEMY YeJIOBEKA.
Y cTaHaBIUBATEH B3aUMOCBA3H MEXIY

CTPOEHHEM OpraHoB KpOBOOOpAIICHHUS U

UX QYHKIUSIMHA B OpraHu3Me
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9.11

3aluTa y OpraHu3MOB

3amTa 'y OpraHM3MOB. J3aluTa y
OJXHOKJICTOYHBIX oOpranu3MoB. CHopsl
0axTeprii ¥ IUCTH TPOCTEUINNX.

3ammura y MHOIOKJIETOYHBIX PacTeHH.
Kyrtnkyna. CpesicTBa HaCCUBHOM U
XUMUYIECKON 3aUThl. ODUTOHIN/IBL.
3armuTa y MHOTOKJIIETOYHBIX JKHBOTHBIX.
[ToxpoBEI ¥ MX IPOU3BOAHEIE. 3aIUTa
opranusMa ot G6omne3Hel. IMMyHHas
cructeMa denoseka. Kiietounsrii u
FyMOpaIbHbIN IMMYHUTET.
Bposxa&HHEI 1 MpHOOpeTEHHBII
cuerubuIecKuid UMMYHHTET. Teopus
KJIOHAJTEHOCEJIEKTUBHOI'O IMMYHHUTETA
(IT. Oprmux, ®.M. bepner, C. Tonerasa).

BocnaiutenbHbIE OTBETHI OPraHN3MOB.
Pons BpoXAEHHOTO HWMMYHHTETa B
Pa3BUTHH CHCTEMHBIX 3a00JIeBaHuUi.

JleMOHCTpaMu
Tabmuiel 1 cxeMul: «Koxay,

«HmmynnTter», «CtpoeHne cTelisy,

«CTpoeHHe TUCTOBOU IUIACTUHKI

PackpbIBaTh CojiepKaHie TEPMHUHOB U
MOHSATHI: Kacya, SHA0CIOopa, MIUCTa,
KyTHKYJIa, CPEeICTBA TACCUBHOM 3aIlIUTHI,
CpeACTBa XMMHYECKOH 3aIIUTHI, KOXKHBIE
MMOKPOBBI, IMMYHHUTET, IMMYHHAas
CHCTEMa, aHTUTEH, aHTUTENO.
XapakTepu3oBaTh BHIBl 3aIIUTHL Y
OTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuceIBaTh CTPOEHNUE KOXKHBIX ITOKPOBOB
W UX ITPOU3BOJHBIX.

Pa3nuuath Ha H300pakeHUAX (CXeMaX,
Tabiauiax, MyJishKax) opraHbl IMMYHHOM
CHCTEMBI YelIoBeKa. Y CTaHaBIHUBATh
B3aWMOCBSI3U MEXAY CTPOCHHEM OpraHOB
BalTUTHI U UX QYHKIHUAMHI B OpTaHU3MeE
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7\ pacteHuii. PocToBble BelllecTBa U UX
Tmmmomma.

Hepsras cucteMa ¥ pedexTopHas
perynsmus y XuBoTHEIX. HepaHas
cHcTeMa M 8 OTAENBL. DBOJIOIUOHHOE
YCII0)KHEHHE CTPOEHHA HEPBHOMI
CHCTEMBI Y )KUBOTHBIX. OTIeNbI
rOJIOBHOTO MO3Ia ITO3BOHOYHBIX
’KMBOTHBIX. Pediexc u pedexropras
myra. be3ycIoBHEIE H yCIIOBHEIE
pedaexcol.

['ymopanbHas perynsanus ¥ SHIOKpUHHASL
CHCTeMa )XHBOTHBIX U delloBeKa. JKenesnl
OHIOKPHUHHOM CUCTEMBI U UX TOPMOHEI.
JleticTBre TOpMOHOB. B3anmocBsa3b
HEPBHOH M SHAOKPUHHOM CUCTEM.
['mroTanamorunoduzapHas cucTeMa.

JleMoHCTpau
[loptpet: M. I1. ITaB1no0B.

Ta6muuet 1 cxeMsr: «CTpoeHHE THIPED?,
«Ctpoenue ruiaHapun», «BHyTpeHHee
CTpOEHHEe JTOKIAEBOTO aﬁuwmx «HepBHas |
cucTeMa peIoy,

«HepBHas cuctemMa JIATrymKu,

pedekTopHas peryisiys, pediexc,
pediaekTopHas ayra, iepeHuH MO3T,
MPOMEXYTOYHBINA MO3T, CPEHUN MO3T,
MO3K€YOK, IPOAOIrOBaThHIA MO3T,
BETeTaTMBHAs HEPBHAs CUCTEMA,
ryMOpalbHas peryJialysi, TOPMOHEI,
OHJIOKpUHHAs CUCTEMA,
TUIoTAJIaMOTUIO(DU3apHas CUCTEMA.

XapakTepn3oBaTh pa3ipaXUMOCTh Y
OMHOKJICTOYHBIX ~ OPraHM3MOB H
pehIEKTOPHYIO  peryJsLHIO y
PKUBOTHBIX.

PaznuuaTs Ha U300pakeHUsX (CxeMax,
Tabnuiax, MyJisKax) HEpBHYIO CUCTEMY U
€€ OTHEeIbI; OTAENBI TOJIOBHOIO MO3ra

|
IMO3BOHOYHBIX KHBOTHBIX.

OIHCHIBaTh TYMOPAIBHYIO PETYISINIO Y
mewoamzx.

Pasnuuath Ha H300paXeHHsX (CXeMax,
TabIuIIax, MyJsKax ) SHAOKPAHHYIO
CHCTEMY KABOTHBIX U UeJIOBEKa. _
Ha3zpisats sene3sl SHIOKPUHHOM
CHCTEMBI J€NI0BEKa M BEIPaOaTEIBACMEBIE
MU TOPMOHEI.
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Hroro 4gacos mo teme

CHCTCMaA IITHUID, AAmOﬁwmmS CHUCTEMA

MJIEKOIIUTAIOMKX», «HepBHas cucreMa
4eJloBeKa», « DHIOKPHHHAS CUCTEMAY,
«Pedexcy.

OGopynoBanue: MOJIEIM  TOJIIOBHOTO
MO3Ta pa3IMYHbIX KUBOTHBIX

wE‘HON@EEEOM CHCTEM H HUX @v\mﬁﬂggﬂ B
OpraHusMe.

_
XapaKTepH30BaTh IBOITIOLHOHHOE _
YCI0KHEHHE CTPOCHHA HEPBHO! CHCTEMBI |
y AKHUBOTHBIX

10. [Tema «PA3SMHOJKE HUE H PA3BUTHE OPTAHH3MOB»

96




L6

QEIOUKEOX WONOTI) U UUIDIALD
g yuHegoduHOIN d9rod 9resradioed

"WIGIrOII09Q YeH KUHOKOHWER
0J090IOL BALOMANWHUII ILEHOEL0()
‘uudorxeg 19domd U ‘EMHOXOHWER]]
0JOIOII90 KL OIAHHOKBHERHTSAI

‘A M1 OIAHHREOdUENIIBUTIOID

yex Adouo 9ienulree J ‘BUHONOHNERd]
0.JO0IfOII09Q OMHORBHE S0MOORHU.IOL0HQ
‘aonenHRIdO KMHOXOHWERd 0101011999
1awdod 1 9100HMLD aregocndoredey
-gowenHe1do KHHOKOHNERd 01090101

¥ 0IOL0II099 HLOOHHOQO0J0 ILKIOMRIdI] |
"EANRIOITHON ‘@LOJHE

‘exLaInoNyE ‘(uuwdard) ruosorewdarro
‘[9LoWed ‘OMHeg0dUHOIY ‘EHIeLHINIRA(D
‘onHOXOHWERd QOHIUIRLOIOE

‘BUOBIrAJOIID ‘OMHRIONhOIl ‘OMHALRY]
soroodn ‘onHaOHWERd :UULIEHOIL]

1 goHnndol suHRXdOr00 9regladioey

«19dY1LI QUHOXOHWER I ‘(ITHAILIEE
OMHOXOHNWER]» ‘«I9/BHOWOTHINBIX

OMHOXOHWERJ» ‘CBUHMKOHWERd,
0JOIfOII0AQ 9L  » ‘«OUHIKOHWERd]

OOHEMIBLAIOE TTANOXO U [MINLQL |
unned LoHOWaY/

"OMHegOdUHOIN

‘sunreLHOWIRd( ‘BHIELIAdOID
‘SMHRHONROII :KUHKOHWER]
0.JOIfOIID9Q MUY "90€0IrOM

U (QOHEMIELAJo8 KELOIINIE) S0I0II029

:gowenHeIdo suHOXKOoHWERd 1I9ndod

goNenHR.IdO
suHOXOHWeRd 1Indo

107 |

(aHog0dA MI9HHQIrQAILNIA) 190081 | [—(] ‘BHIorong | ewwedIiodn senoged seHaredoragd



denepanpHas paGouas nporpamma | bromorns. 10-11 knaccer (yriryGnénHbIA ypoBEHD)

10.2

[ TonmoBoe pa3sMHOXEHHE.
Meiio3

IMonoBoe pazMHoxeHue. ITonoBsie i
KJIETKH, iy rameTsl. Meiios. Cragun
reiio3a. IloBeieHrE XpOMOCOM B
eiioze. KpoccuHrosep. bronornyeckui
MEICJI Me#103a 1 IIOJIOBOTO IIpoIlecca.
Meiio3 1 €10 MECTO B JKM3HEHHOM LIHKJIe
OPTraHU3MOB.

|
JleMoHCcTpanumn
TabmuiE! ¥ cxembl: «Meio3»,

«XPOMOCOMBI»

PackpBIBaTh CoIepKAHIE TEPMIHOB H
TIOHSITHIT: Meii03, GHBaICHTH,
KPOCCHHTIOBED, MHTEPKHHES,
He3aBHCHUMOE pacIipesielicHYE;
KPOCCHHIOBED.

Paznuuate Ha n300paxeHusIX (cxemax,
TabJIHIaX) 1 MHKpOIIpenapaTax 3peble
TomowEm KJIETKH MIIEKOTTUTAIONTNX H
praHbl pasMHOXKEHHS BBICIIIHX
aCTCHUI.

acKpsIBaTh CYIHOCTDH EGMOW?
XapaKTepru3oBaTh €ro OTACIbHBIC CTAINH.

Gdﬁm\hm.ﬁmﬁﬁ MECTO Meioza B
PKH3HCHHBIX  IHUKJIaX - pasIM4YHbIX
OPraHnu3MOB.

OOBACHITH OMOJIOTUYECKUY CMBICIT
KPOCCHHIOBEpa, OMUCHIBATH €r0
MEXaHMU3M.

_Onmwmmwmdu Meii03 ¢ MUTO30M;
pa3nuyarh OTAEIbHbIE UX CTaIMN Ha
MHUKpOIIpenapaTax 1 H300paKeHIsIX
(cxemax, TabiMIax).

ACKpPbIBATh 3BOJIFOITMOHHOC 3HAYCHUC

[I0JIOBOTO Pa3MHOXCHUA OPraHu3MOB
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10.4

WunuBuayaibHOE
pa3BUTHE OPraHU3MOB
- OHTOI'€HE3

(OHTOTEHE3).

OMOpHONIOTHS — HayKa O pa3BUTUH
opraHu3MoB. Mopgozenez — oona u3
CNABHLIX NPOOIIEM IMOPUONOSUU.
Konyenyus mopgozenos u mooenu
mopghozenesza. Ctamuu 5MOpHOreHe3a

PKMBOTHBIX (Ha MPHMeEpE JIATYIITKH).

MHuBHAyaIsHOE Pa3BUTHE OPTaHU3MOB [PacKpBIBaTh COJlEPXKaHHe TEPMUHOB U

TOHATHIL: OIJIONIOTBOPEHUE, 3UIOTA,
O;macToMep, akpOCOMHasi peaKIlus,
NIPOHYKJIEYyC, TAPTEHOIeHE3,
sMOpuoreHes, npobiieHue, Onacryna,
MopyJia, racTpyJia, Helpyna,
OpraHoreHes, 3KToJlepMa, Me30JepMa,

BHTOZIEPMa, I[eJTOM, HEPBHAs TpyOKa,
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10.5

Poct u pazsutue
PKABOTHBIX

denepanpHas pabouas nporpamma | bronorus. 10—11 xnacce! (yriny6i€HHbIH ypOBEHB)

PocT 1 pa3puTHe XUBOTHBIX.
[TocTamOproHaNBHEIM IEPUOA.
IIpsimoe 1 HETIPSAMOE pa3BUTHE.

Pa3BuTHE ¢ MeTaMOpd030M

PackpsiBaTh conepxaHue TCPMUHOB U
[IOHSATHI: OHTOICHES, .
IOCTIMOPHOHANBHOE pa3BUTHE, m

MeTtamopo3, JIMIMHKA, POCT, CTapEHHE,
|

y 6eCITIO3BOHOYHBIX ¥ O3BOHOYHBIX
KUBOTHBIX. bronormyeckoe 3HaueHuE
IPSIMOTO ¥ HETIPSMOT'O Pa3BUTHS, UX
pacrpocTpaHeHue B Ipupoae. THIbI
pocTa XUBOTHEIX. DaKTOPHI perysIIyH
pOocTa )KMBOTHBIX U denoBeka. Ctaguu
MOCT3MOPHOHAIBHOTO Pa3BUTHUSA Y
PKMBOTHBIX ¥ deloBeKa. Ilepuos!
OHTOreHe3a 4yenoBeka. CtapeHue u

|
CMePTH KaK OMOJIOTHIECKUE IPOIECCHI.

JlemoHcTpanuu

Tabnuisl 1 cxeMsbl: «IIpsmoe u
HEnpsiMOe pa3BUTHEY, «Pa3Butre
MaiCKOro xXyka», «Pa3Butue capaHumy,
«PazBuTHE JATYIIKI.

IpakTHyeckas pabora

«BpIsABIICHHE IIPU3HAKOB

wm_uOhm.HEOHM IIO3BOHOYHLBIX XXHBOTHBIX»

CMEpTb.

XapaKkTepu30BaTh OCTIMOPHOHAIBHBIN
NEpUOJ] Ppa3BUTHA OpraHu3Ma U €ro
OCHOBHBIE (hOPMEL.

XapakTepn30Barh NPsMOE pa3BUTUE U €TO
IEPHO/IBI.

Mznarate conepxaHue TEOPUN CTapEHUs
OpraHH3MOB.

OOBACHATH OHMOJIOTHYECKHHI CMBICIT
pa3BUTHA ¢ MeTaMop(ho30M

CXOJICTBA|
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CCMCHH.

PAacCTEHUH ¥ KUBOTHEIX.
JleMOHCTpaHH

Hoptpet: C. I'. Haparma. Tabnuiis!
1 cxeMEbl: «J[BofiHOe
OILIOIOTBOPEHUE Y IBETKOBBIX
pacTeHui, «CTpoeHHE CEMAH
OHOIOJIBHBIX U ABYIOJIBHBIX
pacTeHui», « KU3HEeHHBIN IIUKI
MOPCKO# KamrycThD», « ’Ku3HEeHHBIN
UK MXa», <\ KU3HEHHBIN ITUKII
MarnopoOTHUKaY, « KW3HEHHBIN UK
COCHBI».

JlabopaTopnasi padora

«CTpoeHue OpraHoB Pa3MHOXKEHUS
BEICIIINIX PACTCHUN»

MexaHHU3MBI peryJIsiiiA OHTOTEHe3a Y

Hroro

9acCoB 10 TCME

8

11

%mﬁmﬁ.oﬁ&wowmﬁ 0COBEHHOCTH
OECIIOJIOr0 M TOJOBOTO Pa3MHOXKEHUS
[{BETKOBBIX PACTEHUM.

Briensate 0COOCHHOCTH MPOTEKAHMS
raMeToreHe3a y IBETKOBBIX PACTCHUM.
OnuceIBaTh MPOLECC IBOMHOIO
OILIOJOTBOPEHHMS Y IBETKOBBIX
pacTeHud 1 OOBACHATH €ro
MIPEeMYIIECTBA 10 CPAaBHCHHIO C
OTUTOIOTBOPEHHUEM Y CHOPOBBIX 1
IrOJI10CEMEHHBIX

Tema «'eHeTHKA — Ha YKa 0 HACJI€ACTBCHHOCTH ¥ H3MCHYHUBOCTH OPraHH3MOB»
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11.2 OcHOBHBIE OHATHS U 1 OcHOBHBIE T€HETHYECKHUE TIOHATHA U PackpeiBaTh coepkaHne TEPMUHOB U
CHUMBOJIBI TEHETUKU CHUMBOIEL ['oMonornynsle XPOMOCOMBI, |[[IOHATHI: HACJIEJCTBEHHOCTD,
QJLICJIBHBIC I'CHBI, AJIBTCPHATUBHBIC HacJIeI0BaHHe, N3MEHYNMBOCTH, T€HOTHII,
[IPH3HaKK, TOMUHAHTHBIM 1 (heHOTHII, FEHOM, JIOKYC, XPOMOCOMBEI,
€ICCCUBHBIM IPH3HAK, TOMO3UIOTa
peL p “ ’ ajuieNIbHBIe TeHBI (1SN ),
reTepO3UroTa, YUCTas JIMHUSA, THOPHIIEI,
aJIbTepHAaTHUBHBIE TPU3HAKH, FOMO3UTOTa,
reHoTHI, peHoTHIl. OCHOBHEIE METOBI .
. reTepO3UroTa, JOMUHAHTHBIN MTPU3HAK,
TCHETUKH: THOPHIONIOTHYECKHUH, 3
IIHTONOTHYECKHYi, pPELECCUBHBINA MPU3HAK, YUCTas JIMHHUS,
MOJEKYISIPHOTEHETHIECKHIA. rubpuasl. [lons30BaThcs reHeTUYECKOM
TEPMHUHOJIOTHEN 1 CUMBOJIMKOM IS
JdeMoHcTpanuu p a
3aITMCH CXEM CKPEIIMBaHM
Tabnumsl: «MeToasl TeHeTHKNY, «CXeMBl pel
CKpeIIuBaHusI».
JlabopaTopnas paGora
«JIpo3odmia kak OOBEKT FreHETHIECKIX
HCClIeJOBAHUN
Toro yacoB mo TeMe pA
12 [Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH)
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12.3

JlurubpuHOE
CKpelIiBaHue

@enepanshas paboyast nporpamma | buonorust. 10-11 kaces! (yrinyOnéHHbIH ypOBEHb)

ﬁ.-
JIOMUHUPOBaHHUH.

JleMoHCcTpauU

TaGuuilel ¥ CXeMbl: «AHaATU3UpYIOLIEe
CKpemuBaHue», «HemnomaHoe
TIOMUHHPOBaHUE»

CocCTaBIATH CXeMbI aHATTM3UPYIOMIETO
CKpEIIMBAaHUS ¥ pelllaTh TeHETUYECKUE
3a71aud Ha aHAJTM3HUPYIOIIEe CKPEIUBaHNE
1 HETIOJTHOE JOMUHUPOBaHUE

JluruOpuHoe ckpemmBanue. TpeTuit
3aKOH MeH/iens — 3aKOH HEe3aBUCUMOTI0
HacJe0BaHUS IIPU3HAKOB.

[ [uTONOrHYECKUE OCHOBBI TUTHOPUTHOTO
cKkperuBanys. JleMoOHCTpanHn

[Toptper: I'. Mennens.

Tabnuirel ¥ cxeMbl: « TpeTHil 3aKoH
Mennensa».

OGopynoBanue: MOJENb JUISL
JIEMOHCTpauy 3aKOHa
HE3aBHCHMOIO  HACIeOOBaHUI

NPU3HAKOB; CBETOBOM MHUKPOCKOII;
MHKporpernapar «Jpozoduiay.
MpakTHyeckas paGoTta
«3yuenune PE3yNbTaTOB
JTUTHOPUIHOTO CKPEIMBAHUSA Y

p0o30(UIBD

PacKpHIBaTh COfep/KaHye TePMHHOB H
MOHATHHN: TUTHOPHIAHOE CKPEIUBAHNE,
(beHoTHNIIYECKUH panukai. OMUCHIBaTh
onbITE I'. MeH e Mo U3y4YeHHIo
HAaCJIeJOBaHUSA ABYX Iap IPU3HAKOB Yy
ropoxa nmoceBHoro. I IpuBoiuTh
($hopMyIHPOBKY TpeTbero 3axoHa I
Menzens (3aK0Ha He3aBUCHMOTO
HacJIeJOBaHHS MMPU3HAKOB) U OOBSICHATH
€ro IUTOJIOTHIECKIE OCHOBEL.

[TpuMeHATh MaTeMaTHIeCcKuii pacuéT ¢
MOMOMIBIO0 (PEHOTHIINIECKOTO pajuKaia 1
METO/Ia IEPEMHOXKEHHSI BEPOATHOCTEH
BApHAHTOB PAaCIICIUICHUS IPU3HAKOB Y
MTOTOMKOB IT0 (DEHOTHUILY ¥ T€HOTHUILY.
CocCTaBIsITh CXeMbI JUTHOPUIHOTO
CKPEIUBAHUS U PeIlaTh FeHETHUECKHUE
mmhm@& Ha TATHOPUIHOE CKpelINBaHue
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12.5

I"emeTnka mosna

I'eneTuka nona. XpoMoCOMHEIH
MEXaHHU3M OIpeleleHHS ITOJIA.
__W%Hooozz U TIOJIOBBIE XPOMOCOMBL.

I'eHeTHYECKast CTPYKTypa HOJIOBBIX
xpomocoM. Hacnenosanue npusHakos,
CLIETUIEHHBIX C IIOJIOM.

JlemoHcTpanun

Tabauibl ¥ cxeMbl: «I eHeTHKa IT0JIay,

«Kapuorun uenoseka», «Kapuorun
npo30¢uiIs», «KapuoTun nTUIED

PackpriBaTh cofepkaHue TEpPMHHOB U
TIOHSTUH: ayTOCOMBL, IIOJIOBBIE
XPpOMOCOMEI, TOMOI'aMETHBIH 1101,

[ 'oMoramMeTHBIM ¥ reTepOraMeTHBIN II0J. reTeporaMeTHBIH IO,

OODBICHATE XPOMOCOMHEBIH MEXaHH3M
OIIpENENICHuUs I10JIa Y OPraHU3MOB.

[ IpyBOIUTE IpUMeEpPHI HACTIEAOBAHUS
NIPU3HAKOB, CLEIUIEHHBIX C TOJIOM.
CocTaBiATE CXeMBl CKPEIIUBAHUS U
pelaTh reHeTHYeCKHe 3aa4d Ha

TIOJIOM.

IIpuBOANTH IPUMEPEI T€HETHYESCKUX
3aboneBanuii u neheKToB

XpoMOoCOMaMH

HAaCJICJOBAaHNEC IPU3HAKOB, CHCINICHHBIX C

Y OpPraHu3MoB, CBA3aHHEIX C IIOJIOBBEIMU
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13.1

M3MeHInBOCTD
TIprU3HaKoB. Bubl
M3MEHYHUBOCTH

(dbopMEpOBaHUY (PEHOTHIIA.

M3MeHUYHBOCTD IPU3HAKOB.
KauecTBeHHBIE ¥ KOJINYECTBEHHBIE
npu3HaKu. BUbl N3MEHYMBOCTH:

|
JleMOHCTpalHH

Tabuuue! ¥ cxeMbl: «Buasl
U3MEHYHUBOCTH.

O6opyroBanue: )XuBbIe U repOapHBIE
HK3eMILISIPH KOMHATHBIX PACTEHHH;
pucyHkH (¢poTtorpadun) KHUBOTHEIX C
pa3IMYHBIMUA BHIAMH H3MEHYHBOCTH

HEHACJIEACTBEHHA U HACIICACTBCHHAA.

B3aumo ielicTBre T€HOTHUIIA B Cpelibl IpH PacKphIBaTh COAEPKAHUE TEPMUHOB T |

MOHSATHH: H3MEHYUBOCTH,
HeHACIeACTBCHHAs N3MEHYHUBOCTD,
HACIeACTBEHHAS H3MEHIHUBOCT.
CpaBHUMBATH HEHACIEACTBEHHYIO
M3MEHYHBOCTD C HACIEACTBEHHON.
[IpuBOUTE IPUMEPEI KAYECTBEHHBIX H
KOJIHYE€CTBEHHBIX [IPU3HAKOB
OpraHU3MOB, IPOSIBICHUN Y

iOﬁﬂmmezow HeHACIIeICTBEHHOMN U

v

HAaCJIEOCTBCHHOU U3MCHYHMBOCTH
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denepanbhas pabouas nporpamma | brostorus. 10-11 knacest (yriny6iéEHBIH ypoBEHB)

M3MEHYUBOCTH. BUIBI TeHOTHIIHYECKOM
M3MEHYHNBOCTH: KOMOMHATHBHA,

KomMmOMHaTHBHAS N3MEHUYHBOCTb.
Meiio3 1 OJI0BOM MPOIECC — OCHOBA
Wozmsmmgwmom n3MeHuuBOCTH. Pomb
KOMOHMHATHBHOM U3MCHYMBOCTH B

Tabauuel u cxeMsl: «KoMOuHaTHBHAS

PackpsiBaTh cofepkaHue TEPMUHOB U
TMOHSTUN: KOMOWMHATHBHAS

M3MEHYUBOCTh, MyTallHUOHHAS @
W3MEHYHUBOCTh, KOMOMHAITAHU, My TalliH. |
XapakTepu30BaTh CBOWCTBA
FeHOTHIINYECKOM H3MEHYHNBOCTH.
OnuceIBaTh MEHO03 U MOJIOBOM MPOLIECC
KaK OCHOBY ITPOSIBIICHUS Y OPraHU3MOB
KOMOHHATHBHOM M3MEHUUBOCTH.

CO3JIaHHMK T€HEeTHIECKOTO pa3Hoo0pas3us [ToxaspIBaTh Ha KOHKPETHBIX MPUMEpPAX

pOJIb KOMOMHATHUBHONW H3MEHUYUBOCTH B
CO3JIaHUM T'€HEeTHYEeCKOro pa3sHooOpasus
OpraHu3MOB B IIpelleNax OJHOTO BAAA.
CpaBHUMBaTh F'€HOTUIINYECKYIO
W3MEHYHBOCTD C MOTUGPUKATUOHHOM

MyTalnroHHass ”3BMEHYUBOCTh. Busl
MyTalliii: TeHHBIE, XPOMOCOMHEIE,

13.3 ['emorunuyeckas ['eHoTHIIMYECKAS N3MEHIUBOCTD.
M3MEHYUBOCTD. CBoO¥CTBa TEHOTHIINYECKON
KomOunatusHag
M3MEHUYHBOCTE

MyTal[AOHHAa.

B IIpejiesiaX OAHOI'O BUJA.
JlemoHCTpanuu
H3MEHYHUBOCTEY, «Meio3»,
«Om1o10TBOpEHME)

13.4 MyraunuonHas
M3MEHYUBOCTE.
3aKOHOMEpPHOCTHU regoMubie. CIIOHTaHHBIE U
MYTaLAOHHOTO

WHIYLHMpOBaHHBIC MyTalllK. SInepHsle

PackpsiBaTh cofiepkaHue TEPMUHOB U
MOHSATHIA: MyTalliH, XPOMOCOMHEIE
riepecTporKy (abepparun),
MOJIUIIOUINS, aHEYIUIOU NS, MyTaHT,
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_ [IpaxkTHYyeckasi pabora

«MyTarun y apo30Guisi (Ha TOTOBBIX
MHUKpOTIpeTaparax )»

MTOoro 4acos IIO TEME 6

14 [Tema «['eHEeTHKA 4eJI0 BEKa»
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rpy3a». OTHYECKHE aClIeKThI
HCCIIeIOBaHUHN B 00JacTH

PEAAKTHPOBAHUSA '€EHOMA 1 CTBOJIOBBIX
KIICTOK.

["eHeTueckre (haKTOPHI HOBEHIIIEHHOM
qyBCTBUTENHHOCTH YEIOBEKA K
(bU3NIECKOMY U XUMHUIECKOMY
3arpsS3HCHHIO OKPY KAIOMIeH CpeJibl.
I'eHeTHUECKasl IPePacIOIOXKEHHOCTD
yeJoBeKa K IIaTOJIOTHIM.

JleMOHCTpalMH

Tabmurel u cxemsl: «Kapuotun
uesioBeKay, «MeToabl U3ydeHUs]
reHETUKH 4eJI0BeKay, «I eHeTnyeckue
3abosieBaHMs YEII0BEKay.
IpakTHyeckas padota

«CocTaBlicHUE U aHAJIU3 @OhOOhOWEOMvv

FOHEoEww? METOJBI COBPEMEHHOTO
oTpejieieHHs] TeHOTHUIIa OpraHu3Ma:
MMOJTHOT€HOMHOE CEKBEHHPOBaHUE,
TCHOTHIIMPOBAaHUE, B TOM YHCIIE C
nomoinpio IIP-ananuza.
XapaKkTepr30BaTh HACIEICTBCHHBIC
3a00J1eBaHKd YelloBeKa U 3a00JIeBaHU
C HaclIeICTBEHHOM
IPeAPAaCIIONONKEHHOCTBIO.

CpaBHMBATh T'€HHBIE, XPOMOCOMHEIE
Oose3Hy YeaoBeKa U 00Je3HH C
HacjleICTBEeHHOM
PEIPaCHIONIOKEHHOCTHIO.

Y cTaHaBIMBaTh B3aUMOCBSI3b MEXIY
HacJIeICTBEHHBIMH 3200 1€ BaHUSIMH
ueJIoBeKa M UX FeHEeTHYECKON OCHOBOIA.

O0OCHOBBIBATH 3HAYECHUE
MeIUKOTeHETHIECKOTO
KOHCYJILTHPOBAHKS B IIPEAOTBPAIICHUH
W JICYCHUH HACJIEACTBEHHBIX

3200JIeBaBuUi YelI0BEKa

Hroro

o]

HacoB 110 TCME b

15

Tema «Ceneknusi Opr aHH3MOB)
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[IPOMCXOXKAEHUA ¥ MHOT000pas3us
KyJIbTYpPHBIX pacTeHHi. PoJb ceneKimu
B CO3IaHUU COPTOB PAaCTEHUU U IIOPOJ
PKUBOTHEIX. COpT, IOpOa, INTaMM.
3aK0H TOMOJOTHYECKUX PAZIOB B
HaclenCcTBeHHOoM n3MenunBocty H.M.
BasuitoBa, ero 3HaueHue s
CeeKIMOHHOU paboTHL

JleMOHCTpanHH
[optpetsi: H. . Basuios,
M. B. Muuypums, I'. /1. Kapneuenxo,

I1. IT. JIykesinenko, b. JI. Acraypos.
Tabnuiiel u cxembi: «LIeHTpEI
MIPOUCXOIKICHUS] © MHOr000pa3ust
KyJBTYPHBIX PaCTCHUN», «3aKOH
rOMOJIOTHYECKHX PAROB B
HaClIeZICTBEHHON U3MEHUYUBOCTH.
JlaGopaTopHasi pabora «3yuenue
COPTOB KYJIBTYPHBIX PaCTCHUH U
MOpOJi TOMALIHUX

KUBOTHBIX»

W.M—OUOHHN‘“ HITaMM.
L1€PEYHCIEATh OCHOBHBIC STAaIlbl pa3BUTHUA
CEJICKIIMH KaK Iporecca U HayKH.

vﬂmﬁmzﬂmﬁﬁwmeﬂv COACPXKaHNEC YUCHUsI

H. WM. BasunoBa o  lLleHTpax
MPOMCXOXKICHHI W MHOroobpasus
KYJBTYPHBIX PaCTCHUMN.

IMoxa3piBaTh LIeHTPHI IPOUCXOKIACHHUS 1
MHOT000pa3us KyIbTYPHBIX PACTCHUM U
LleHTpBI JOMECTHKAIUY JOMAIIHHX
PKHBOTHBIX Ha KapTe MHUpa, CBI3BIBATH UX |
MECTOIIONI0KEHHE C OYaraMu
BO3HUKHOBEHHUS JPEBHEUIIINX
[[MBHJIU3ALUH.

CpaBHHBaTh COPT, IOPOAY, IITAMM C
BUIAMHU-POINYAMH.

(OO0OCHOBBIBATH 3HAYEHHE 3aKOHA
rOMOJIOTHYECKHUX PAIOB B
HaCJIeACTBEHHOM n3MeHIuBOCTH H.
. BaBuioBa 114 ceJIEKIIMOHHOMN
paboTHI.

ONUCHIBATH MEPCIIEKTUBBI IOMECTUKALIMN
W CO3/IaHHEe HOBBIX COPTOB KyJIBTYPHBIX
pacTeHuH, MOPOJ AOMAINHUX )XUBOTHBIX U

M TAMMOB MUKPOOPraHn3MOB
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AAH\HMVFHOESO METOHOB CCIICKIINHU

124




41

«BHIOIFOHQ BEMIIhHIJILHH) H B HIOI'OHXALOH» BN ], 9]

174 ONAL Ol 400Bh OJOL

«(ediHol OIOHRA®H
uiy erarinodoanHAodie ommdoledoger g

‘091OUKEOX QOHRULIIDL

g “I0L0BhA HIIHIIOIBLIIIONO0Ld0D
‘Andod OIAHHIWOIIII ‘OIUITHBLO
OIAHHOMIDIAIID BH) XITHLOGHX

¥ UMHALORd MHAIDISID EMHINHULOOY
Y I9YOLOW SIHEOHO()» BRI AMIMNE

‘«unHaLORd
exauaud[» eroged BedxdonnLiIed]]

«uuHaLoed

(areg0d4 MI9HHQIQALIK) 1900RI | [—(] 'BUIorouq | ewwediodn kenoged seHIredaragd




denepansHas pabouas nporpamma | bruonorus. 1011 xnaces! (yrinyOnésHbIA ypOBEHb)

16.1

bBUoTEXHOIOTHS KaK
HayKa U OTpacib
MPOU3BO/ICTBA

OODBEKTHI, HCIIOJIB3yEMble B
OMOTEXHOJIOTMH, —  KJIETOYHBIE U
TKaHEeBBbIE KYyJIbTYpbl, MUKPOOPIaHU3MBI,
X XapaKTEPUCTUKA.

TpaaunuoHHast OHOTEXHOIOT U :
XJIeOoIeUeHUE, I0TyIeHNE
KHCIIOMOJIOYHBIX IIPOYKTOB, BUHOJIEIIHE.
Muxkpobuonormdeckuii cuaTe3. OOBeKTHI
MHUKPOOHOJIOTHYECKUX TEXHOJIOTHH.
[Tpom3BoCcTBO OeKa, aMIHOKUCIIOT U
BUTAMHUHOB.

JleMmoHCTpan K
TaGauibl ¥ cxeMbl: «/ICITonb30BaHue

PackpbIBaTh COJiepXKaHie TEPMUHOB U
[OHATHI: OMOTEXHONIOTHS, TPaAUIIHOHHAS
OUOTEXHOJOT S, MUKPOOHOTOTHIECKHM
CHHTE3, MUKpOOHOIOrHyecKas
TexHonorus. Ilepeuncniare HanpaBIeHNU
OHOTEXHONIOTUH; LENH U 3a/ia4M, CTOSIIIUC
nepen OMOTEXHOIOTHEN. _
XapakTepr30BaTh OOBEKTHI,
HCTIOJNIb3yeMbIe B OMOTEXHOJIOIHH, —
KJICTOYHBIE M TKaHEeBbIe KyIbTYpEI,
MHKPOOPTaHU3MBL.

OnucEIBaTh OCHOBHBIE METOIBI
TPaAUITMOHHON OHOTEXHOJIOTHH U
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16.2 |OcHOBHBIE HaIIPaBJICHUS 1 Co3tanue TEXHOJIOIH U MHCTPYMEHTOB |PacKphIBaTh coepikaHie TEPMUHOB U
CHUHTETHYESCKON MCIICHAIIPAaBJICHHOI0 UKBMCHCHHUA U MOHSTHH: KJI€TOYHAs HHKCHCPHA,
OO MM KOHCTPYHPOBaHUS TEHOMOB C LIEJIBI0 KJIETOYHAsl TEXHOJIOTHS, METOJ KYJIbTYpPbI
[TOYYEHUs OPTaHU3MOB U UX KJIETOK U TKaHel, TOTUIIOTEHTHOCTb,
KOMITOHEHTOB, COZIEpXKAIUX HE [JTIOPUIIOTEHTHOCTD, CTBOJIOBBIE KIIETKH,
BCTpEYaIOLIyecs B IIPUPOJIE MUKPOKJIOHAIBHOE PA3MHOKCHHE

buocuaTeTHYeckue myTu. Kiterounas pacTeHuil, comaTHyeckas Ir'HOpHIA3aLus,
MHXeHepHs. MeTozbl KyIbTYphI KIIETOK [FaIJIOUJIBL, THOPUIOMEL,

W TKaHel pacTeHUi U KHUBOTHEIX. MOHOKJIOHAQIBHBIE U IOIUKIOHAILHEIE
Kprobanxu. Comarnueckas AHTHUTEIa, METOJ TPAaHCIUIAHTAIIUHU SIEp,
THOPUIN3AIISI ¥ COMAaTHIECKUN KIIOHUPOBaHHE.

wzmﬁNOﬂoﬂow. Hcnonp3oBanue
raryIoOnJoB B CCIICKIITNH UNOHQH.E\HHM.

XapakTepH30BaTh OCHOBHEIC
HapaBJIeHUs CUHTETUIECKOH OHOJIOTHH.

NNQ\G\&@&QQ MOHOKJIOHAJIbHBIX AHmMumell.
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16.3

XPpOMOCOMHAS . TeHHAast
MHXXEHEPUS

XpOMOCOMHAsI K TeHHAs HHKCHEPH.
M cKycCTBEHHBIH CHHTE3 I'€HA U
KOHCTPYHPOBaHUE PEKOMOMHAHTHBIX
JHK. Coz0anue mpanczennvix
op2anu3zmo8. JJoCTHXeHUI 1
MEPCIIEKTUBEI XPOMOCOMHOM U I'eHHOM
HMEDKEHEPHUH. DKOJOTHYECKHE U
BTHYECKUE TIPOOIeMBl T€HHOM
HMHXeHepHH. [leMoHcTpanun

Ta0nuiel ¥ cxeMsl: «I eHHAS

MHXEHEPHUSD

PacKpHIBATE COfIEpIKAHHE TEPMHHOB K
TIOHSATHH: TeHHAas HEDKEHEPHS,
ﬁvmo%mxnmommzo 3HJIOHYKJIea3bl
(pecTpUKTa3bl), JUIKHE KOHIBL,
TUTa3MMIBI, PECTPUKIIHS, INTUPOBAHHE,
TpaHC(hOpMAaIHs, CKPUHHHT,
TPaHCT€HHBIE (TEHETHYECKH
vzonm@s;swowmmmzmv OpTaHU3MEL.

vm::ozwm? METOJIBl PETIPOYKTHBHOI'O M

€pareBTUYECKOTO KIIOHUPOBAHHUS,
KJIETOYHBIE TEXHOJIOTUU 1 CTIOCOOEI
IeHETUYECKON HHKCHEPHH.
XapaKTepu30BaTh JOCTIKEHHS TEHHON
MHXEHEPHHU.

_dmuO@bm?_E KIIOHHUPOBAHHA ¥ CO3aHNI

Pa3BHTHUSA XPOMOCOMHOM 1 T€HHOI
MHKEHEPUH
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1.2

JIBIOKyIITEe CHITBI DBOTIOLUH
BUIOB 1o Y. JlapBuny

JIBYKYIIHE CHITHI DBOJIIOIIMH BHIOB
o Y. JlapBuHy (BEICOKas
WHTEHCUBHOCTD Pa3MHOXXEHUS
OpraHHU3MOB, HaclleACTBEHHAS
H3MEHYHUBOCTH, OOpEOa

3a CyIIECTBOBaHME, €CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOD).

JdemoHcTpanuu

Iloprpet: Y. JapBuH.

Tabmunpl 1 cxeMbl: «PopMbl 60PHOBI
3a CyIecTBOBaHME», «I loposisl
roiyoeit», «MHOroobpasue
KYJIbTYPHBIX (DOpM KaiyCTED),
«IToponbl MOMAIIIHUX HKHUBOTHBIX),

«CxeMma oOpa3oBaHHs HOBBIX BH/IOB
(mo Y. Japsuny)», «Cxema
COOTHOIIEHUA ABMXKYIIHX CUI
3BOJIIOLIU»

PackpbIBaTh coiepikaHue
TEPMHHOB U TIOHATHM:
HACJIe/ICTBEHHOCTE,
W3MEHYMBOCTb, ICKYCCTBEHHBII
ot6op, 6oprba 3a CylecTBOBaHUE,
€CTECTBEHHBIH 0TOOpP.

Hznarats CYIIHOCTD YUCHH

Y. JlapBuHa 00 HCKYCCTBEHHOM
otbope. XapakTepr3oBaTh
JBIDKYIIME CHIIBI SBOJIFOLIUY BUJIOB
o JlapBuHy.

ITpuMeHsATh 3HaHUA O ABIKYIIUX
CHJIaX DBOJIIOIIH BUJIOB IO
Japsuny mis oObICHEHUS
MHOT000pa3us BHIOB, IOPOJ
JOMAIIIHUX )KUBOTHBIX U COPTOB
KyJBTYPHBIX PaCTEHHUH
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2.1

3TaIbl 3BOJIFOIIHOHHOIO
mpoliecca:

MUKPO3BOJIIOIUS U
MakpoaBoirorug. Ilomymsmus —
37IEMEHTapHas eIVHUIA
SBOJIIOIHH

' [omy suys Kax sIeMeHTapHas
eauHUIA 3BoIOIIH. COBpEeMEHHEBIE
METOJIBI OIIEHKH IeHETHIECKOTO
pa3zHo00pa3us U CTPYKTYPHI
momyJsauit. Miamenenue resohonga
TIOITYJISITMH KaK DJIEMEHTapHOe
SBOJIFOITIOHHOE SIBJIEHHE. 3aKOH

F€HETUICCKOr0 paBHOBECHA

bvw Nm@hmu B. wmmmmmﬁww.
AemMoHcTpanuu

Tabnuue! 1 cxeMbl: «MyTalMOHHAS
| I3MEHIUBOCTEY, «[lomynsaionHast

CTPYKTypa Buaa», «Cxema
IPOSIBIICHHS 3aKOHA Xapau—
Baiia6epray. ,

JlaGopaTopHas paboTta

«BrIsiBIEHHE H3MEHUYUBOCTH y 0cO0eit
OJIHOTO BHJIA»

@enepanpHas pabouas nporpamma | buonorus. 10-11 knaccst (yrinyOn€HHBIA YPOBEHB)
3 ' PackpbiBaTh coepxaHue
: | TSPMUHOB Y ITOHATHI:
_

MHKPO3BOJIIOLIHS,
MaKpO3BOJIIOIHSI, My TallUH,
IOy JISILIKS, KOMOMHAIIMY T€HOB,
IeHO(OH]I, JIEMEHTapHOe
SBOJIIOLIMOHHOE SIBICHHE.
XapakTepu30BaTh
MHEKPO?IBOJIONMIO KaK 3Tall
NOSBIICHHS IPUCTIOCOOIEHIH U
BUI000pa30BaHMUs.

' XapakTepn30BaTh MOMYJISIUIO

KakK JJICMCHTAPHYIO CANHHUILY
OBOJIFOITHH. HHO@@&NO&MHW

1

IIPU3HAKY ACATBHOM IOMYIISALMH |

| 1 OOBACHATE YCIOBHA

BBIMIOJIHEHUS 3aKOHA XapIu—
Baita6epra.

HHUEZOEMHW HMCIOITHUECCA wmmmgm

IS 00BSICHEHUS

IPUYHH|

HU3MEHYHUBOCTH Yy 0CO0eit OJHOrO|

BHJIA
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TabnuItel B cxeMbl: «J[BHXKYIIHe CHITBI
IBOIIOLMNY, « IKOJIOrHYECKas
M3OJIAIUSA OILYJISILUNA CEBaHCKOM
dopenny, «I'eorpaduueckas
W30JISIITUS JINCTBEHHUITHI CHOMPCKON 1
JIUCTBEHHUIIBI 1Ay PCKON»,

«IlomyISI{UOHHBIE BOJIHBI
YHCIICHHOCTH XHUIITHUKOB U KEPTB»

2.3

EcrecrBeHHbI 0TOOp —
HaIpaBIsonIi GpakTop
SBOJTIOLINH

EcrecTBennsblit oT60p —

| HampaBJLIONMA QaKTop
sBOMIOIHANA. POpPMBI

| €CTeCTBEeHHOTO oTOOpa:

JBUXKYIOUH, CTaOUITM3UPYIOITH,

pa3pBIBAIONINH (IU3PYIITHBHBIN).

Ilonogoii oT60p. Bo3zHukHOBEHNE

¥ 3BOJIIOIUS COLAAIBHOTO

MIOBENICHHUS )KUBOTHBIX.

- leMOHCTpaLHH

. ,H.m—@hmﬂz 1 cxeMbl: «Cxema JICHCTBUSA

_ €CTEeCTBEHHOro oTbopay, «PopMbl
7 OOpBOEI 3a CYIIECTBOBAHUEY,

«VIHIyCcTpUanbHbIN
«KuBBIE HCKOTTaEMBIE)

MeJIaHu3M»,

OenepanpHas pabouad nporpamma | brosorus. 10-11 xnaccet (yriryOnéHHbBIA ypOBEHB)

0 IBWKYIUX CHIAX SBOJIOIHMH
JUISL O00BSICHEHUS MPUYUH
pa3zHooOpazus reHodoHaa
TIOIYJIALIKH OJHOTO BHIA

' PackprIBath cozeprxaHue

TEPMUHOB U [IOHATHI:
€CTEeCTBEHHBIH 0TOOD, ABHXYIIUHA |
oT60p, cTabMIM3UpYIOIHUit 0TOOP, |
pa3psIBarOIIKi OTOOD, MONOBOM
ot0op.

XapakTepr30BaTh €CTECTBEHHBIH
0TOOP KaK JBIKYIIYIO U
HAIPABISIONLYIO CHITY 9BOJIOLHH,
ero (opMBHl. .

Pasnugate dhopMBI
€CTeCTBEHHOT0 OTOOpa B
NOMYyJANUAX,  IPUBOJIUTH
OpuMepsl  NeicTBUE B
TIOITYJISIIHSIX dbopm

CCTCCTBCHHOI'O OH@O_UQ.
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2.4

ITpucnoco6aeHHOCTE
OpPraHu3MOB KakK pe3yJbTaT
MHUKPO3BOJTIOIIUN

Denepansras pabouas nporpamma | buonorus. 10-11 xnaccs! (yrnyOn€HHbIH YPOBEHB)

IpucrnocobieHHOCTs OpraHu3MOB
KaK pe3yJibTaT MHKPO3BOIIOIUY.
Bo3HUKHOBEHNE IPUCIIOCOOICHUHA Y
opranu3MoB. ApoMop(o3Hl 1
nauoanantanun. I Ipumepsl
IIPUCTIOCOOIIEHNH y OpraHU3MOB:

MOpQOIOrHIeCcKHe,
dbusnonoruueckue, ONOXUMHYECKHE,
noBesieHIeckne. OTHOCHUTEIFHOCTD
TIPUCIOCOOJIEHHOCTH OPIaHU3MOB.

JeMOHCTpa KK
TaOJIHIBI U CXEMBL:

«IToxpoBHTENECTBEHHAS OKpACKa
KHUBOTHBIX», «[Ipemymnpexnarommas
OKpacKa JXHUBOTHBIX,
«DuU3NONOTHYECKHE  afanTalun,
«IIprcnocoOIeHHOCTh OPraHU3MOB
¥ €€ OTHOCHTEIILHOCTEY. _
O6opynoBanue: repbapuv pacTeHHI;
KOJUIEKiK HaCEKOMBIX; Jy4erna IITHUI]
¥ 3Bepeil C IpUMepaMHy pa3InIHbIX
IIPUCIIOCOOTICHUIA.

| PackpbIBaTh cofiepkaHue TepMEHA
| IpHACIIOCOBIEHHOCTS OPraHU3MOB
(amanTanus), apoMopdo3,
UVOafanTalys.

ITprBOANTE KOHKPETHEIE
IPUMEPHI IPUCIIOCOOICHUI
OpraHu3MOB

(Mopdonoruveckue,
¢du3noNOrNYecKue,
OUOXUMUYECKHUE, IOBEICHIECKHE).
OO0BACHATH MEXaHU3M
BO3HMKHOBEHUS MPUCIIOCOOICHNH
y opraau3moB. [ [puBoauTh
TIPUMEPHL apoMOp(}030B U
UaMoaanTalui y paCTEHUM U
JKUBOTHBIX.

OO6BsacHATD PONIb apoMoph030B
B OCBOSHHH OpraHu3MaMH
HOBBIX CpeJl OOUTaHUS.

OOBSICHITD POJIb HITHOA AT TAITH

B IIPUCIIOCOOJIEHIH OPTraHN3MOB K|
KOHKPETHBIM YCJIOBUSM CPEHbl. |
Jloka3bIBaTh OTHOCHUTEIHHBIH
XapakTep NPUCTIOCOOIEHHOCTH 1
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®enepanpaas paGouas nporpamma | buonorus. 10-11 wiacces! (yrimyOnéHHbIH YPOBEHD)

JlabopaTropnasi paGora ' PackpbiBaTh 3HaUEHUE IBIKYIIUAX

«[IpucrmocobneHus: OpraHu3MoOB U UX | CHJI 5BOJIOLIMH B (POPMHUPOBaHHH
OTHOCHTEJIbHASI IETIECO00Pa3HOCTY. | IPUCIIOCOOIEHMIM
JlaGopaTopuas paGora

«Mzyuenue apomopdo30B u

UMO0ANaNTAllui Y PACTCHUN U

ZKHNBOTHBIX»
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denepanshas pabouas nporpamma | bronorus. 10-11 xaces! (yrryOnEéHHbIH YpPOBEHB)

2.6

Bunoo6pazoBanue kak
PE3YNIBTAT MUKPOIBOOLKH.
CBs13b MHKPO3BOJIOIIH U
SIUAEMHOJIOT AN

[\

Bumoobpa3zoBanue Kak pe3ynbTar
MHKpo3BOIrOIHY. M3omsauus —
KIIFOYEBOM akTop BUAOOOpA30BaHMUSL.
ITyTr u cmocoObl BUZ00Opa30BaHUS:
ajgronarpudeckoe (reorpaduaeckoe),
CHMIATPUYIECKOE (IKOJOTHIECKOE),
«MTHOBEHHO&» (TIOJIAIUIONIH3aITH,
rudpuanu3aIus). JInurensHoCcTh
SBOIIIOIMOHHEIX IIPOIECCOB.

MexaHu3MBI GOPMUPOBAHUS
OHMOJIOTYECKOTO pa3sHoo0pasus.
Pob 5BONMIONMOHHOM 6HONOTHH B
pa3paboTKe HayYHBIX METONOB
COXpaHeHus OuopazHooOpasusl.
MUKPOSBOIIONHUS ¥ KOIBOIFOIHSE
NIapa3uToB U UX X035€B. MeXaHU3MBbI
hOPMHEPOBAHHS yCTOHIHBOCTA K
aHTUOMOTHKAM U CIIOCOOBI 6OPHOBI

C HEM.

JemMoHCcTpannu

Tabmuue! 1 cxeMbl: «CoocoObI
BH1000pazoBanusy, «[ eorpaduieckoe
BHI000pa3oBaHue TPEX BHIOB
JAHOBIIIEH», «DKOJIOTHYECKOE
BHJI000pa30BaHue BUIOB CUHUIDY,

Packpsisath cojiepxaHue
TEPMHHOB %} ITOHSTHIA:
BUZI000pa3oBaHue, V301U,
KO3BOJIIOLIUS.

XapakTepHu3oBaTh

BUJI000pa30BaHue KaK
Pe3yNbTaT MUKPOIBOJIIOINH.
OOBSCHATD POJTb U3O0JIAINH B
o0pa30BaHUY HOBBIX BHUIOB.
XapaKTepu3oBarh pa3TuyHbIe
crmocoObl BUA000pa3oBaHus
(asmomarpudeckoe,
CHMITATPHYECKOE).
ITpuBOANTH KOHKPETHBHIS
IIpUMEPHI BUJIOB, 00pa30BaBIIAXCS
PA3THIHBIMH CIIOCOOaMHU.
[TpuMeHATE 3HAHUS CIIOCO00B
BUJI000pa30BaHus st
OOBACHEHUS IPUIHH
MHOT000pa3us BUIOB.
OOBACHATL BO3HUKHOBEHHE
YCTOMYHBOCTH HaTOI€HOB K
AHTHOHOTHKAM
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®enepainbhas pabouas nporpamma | bruororus. 10-11 knaccsl (yriryOn€HHbI ypPOBEHD)

HUtoro gacos 1o Teme 14

3

Tema «Makpo3Boaion He H €€ pe3yabTaTeD)

Omocvﬂ.owwrma" repbapuu pacTeHUI

OIU3KAX BUIOB, 00pa30BaBIIKXCS
pa3IMIHBIME cII0OcO6aMHu

3.1

MaxkposBOTIOLIHS. 1
[NTanmeoHTOOrMYECKHE METO/IBI
M3Y9EeHHSI SBOJIFOITNH

MeToasI M3yHIeHHS MaKPOIBOIIOLNH.

ITasieoHTONOrNYECKHE METOBI
H3y4eHus 3BoIoLuH. Ilepexoansie
($hopMBI 1 GUIOTEHETUYECKHUE PABI
OpTaHu3MOB.

JemMmoHcTpanuu
Tabauuel 1 CXEMBI:

«DUIIOTCHETUYECKUM DAL JIOILIAIHAY,
«ApXeoIITepuKey, «3Bepo3yosie
smeps», «Cteronedans,
«Puanodute», «CeMeHHbIE
IIATIOPOTHUKID.

OGopynoBaHue:  KOJUISKLHH,

repbapun, MY JISKA
HCKOTIAEMBIX OCTaTKOB
OpraHu3MOB

TEPMHUHOB U ITOHSTUM:

Makpo3BooIys ((uorenes),
nepexoIHbIe (POPMBI,
GbUIOTeHETHIECKHIE PSALBL,
TIAJIEOHTOJIOTUSL.

XapaxkTepus3oBaTh

. MAKpOOBOJJIIOLHAIO KaK

HaJIBUOBYIO 3BOJIOIIUIO
00pazoBaHus KPYITHBIX
TaKCOHOMMYECKUX €IMHHII.
OOBICHATE 3HAUYCHHE
MAJIEOHTOJOTHYECKHUX
HCCJIEIOBAaHUM IJIS TIOIyYEHHUS

' (haKTOB 3BOIIOLUN OPraHU3MOB.

[IpuBoauTH IpUMEPHI
OpraHU3MOB, OTHOCAIIUXCA K
nepexo HbeM popmam. HassiBaTh
I'PyIIbl OPraHU3MOB, IS
KOTOPBIX BOCCTAHOBJICHBI
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DenepanpHas pabouas nporpamma | buomorus. 10-11 knaccs! (yriryOnéHHBIN ypOBEHB)

Bunsr-sHneMuKu 1
penukThl. JleMoHcTpanun
TaOIuIbI # CXEMBL:

«buoreorpaduieckue 30HbI 3eMIN,
«Jpeii KOHTHHEHTOBY, «PENUKTHIY.
O6opynoBanue: repbapun;
KOJUISKIIUM HAaCEKOMBIX

Buoreorpaduieckue obnactu 3eMiu.

O00CHOBBIBATH 3HAYCHUE
Oouoreorpaguu A U3yUeHUs
SBOJIIOIIMH OPTraHU3MOB.

Ilepeuncngars
ounoreorpadpudeckue  obnactu
3emii ¥ OOBSCHITH MPAYMHBI UX
BBIJIETICHUSL.

CpaBuubath ¢Quiopy u payHy
MAaTEPHUKOB H OCTPOBOB, PACTCHUS
1 )KHBOTHBIX Pa3HBIX
6uoreorpaduueckux obracrteil.
ITpuBOAUTH IPUMEPHI
PENMKTOBBIX OPTaHU3MOB, BHIOB-
3HAEeMUKOB. OOBSICHATH IPUIHHEI
COXpPaHEHHMs BHIOB 3HIEMHKOB K
(OKHBBIX HCKOTAEMBIX)
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DenepanbHas pabouas nporpamma | Baosorus. 10-11 xmaccs! (yriyGnénnbIA ypoBeHb)

vﬁuOgOOOgmvmo MyTallil 1 3BOJIFONU
I'CHOMOB.

JleMoHCTpaLHH

[Hoptpetsi: K. M. bap,
A. O. Kopanesckuii, ®. Mroiep,

' O. I'exkens.

Tab6nune! u cxeMbl: «Haganbabre
CTaJVHi SMOPHOHAIEHOTO Pa3BUTHUA
IT03BOHOYHBIX JKABOTHEIX,
«I"oMOJIOTHYHBIE K 3aHATIOTMYHEIE
oprasb», «PyauMeHTEI,
«ATaBU3MBI», « XPOMOCOMHBIE
HaOOpHI YeIOBEKa U [MUMIIAH3e).

O6opynoBaHue: KOJUICKIUHY,
repOapuu, MyJIsKY TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYJUMEHTaPHBIX
OpraHoOB ¥ aTaBU3MOB

O6ronHMDOPMATUKY AJISI U3yUCHHUS 7
SBOJIIOIIMHA OPTraHA3MOB. _

Onennsars Bkian A. O. i
KoBanesckoro B pa3Butue
3BOJIFOI[MOHHOTO YYCHMUS.
OnuceiBaTh TeHETHYECKHE
MEXaHU3MBbI 3BOJIFOLIUU

| OHTOTr'€HEe3a U MOSIBIICHUA

SBOJIFOIIMOHHBIX HOBIIECTB.
ITpuBOAUTH IPUMEPHI aTABU3MOB
¥ pyIUMEHTapHBIX OPTaHOB y “

| Pa3NHYHLIX OPraHU3MOB U |
| OOBSICHATH MPUYUHBL UX

TTIOABIICHHA.

IIpuBouTh IIpUMEPHL
FOMOJIOTHYHBIX M aHAIOTMYHBIX
OpTaHOB.

CpaBHUBaTH CTpOEHUE
OpraHoOB y OpraHW3MOB

[ PA3HBIX CHCTEMATUYCCKUX

TpYIIIL.

IIprBOOUTH NIPUMEDPEI
OMOXHUMHYECKON ¥ TeHHOU
TOMOJIOTHUH.
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3.4

O061ue 3aKOHOMEPHOCTH
JBOIIOLIUH

OOmme 3akoHOMEpHOCTH (IIpaBHiIa)
sBoNrOIMH. [Ipunyun cmernst hyHKyuil.

HeoGpaTuMoCTh 3BOFOLIHH.
AJlanrTUBHAs paguays.
HepaBHOMEpHOCTSH TEMITOB 3BOIIOIUH.
JdemMoncrpanuun

PackpriBath cofiepxaHue
TEPMHUHOB U NOHSATHII: CMEHa
GyHKUIMHA OpraHos,
HeoOpaTUMOCTH BOJIFOLUH,
aJanTUBHAS paaualys,
HEPaBHOMEPHOCTH TEMIIOB
SBOJIFOLIAH, YepEJOBAaHNE TTIaBHBIX
HaIIpaBJICHUH BOJIFOLIAM.

Tabmuusl U cxeMmbl: «l JIaBHBIE

HaIlpaBIICHUS SBOJIIOIUIY,
«O01mme 3aKOHOMEPHOCTH
SBOJIIOLIHN»

AHanmm3upoBaTh NPUIHUHEI
YepeAOBaHUS TTIaBHBIX
HaIIpaBJICHUHN BOJIIOLIUM.
IIpuBomuTE NIpYIMEPHI
HMPOUCXOXKICHHUS OPTraHU3MOB OT

HECHCIHUAIM3NPOBAHHbBIX IIPCIAKOB

51 150.4 IpOrpeccUpyroLeH
cHeHaIH3alii. OO0BACHATE
IPHYUHBI HEePaBHOMEPHOCTH

TEMIIOB 3BOJIIOIIHH.

IIpuBOIUTH IpUMEPHL aKaITUBHON
pafualyy y OpraHN3MOB.

OOBACHATH MPUUUHEI
HeoOpaTUMOCTH SBOJIOIAH

Htoro yacos mo teme

6

4

Tema «IIpoucXoKaeHH € U Pa3BUTHE KM3HH Ha JemJie»
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®enepanphas pabodas nporpamma | buonorus. 10—11 knaccs! (yriiyOnéHHBIA YpOBEHb)

4.2

OcCHOBHBIE dTaNbI
HEOpPraHW4eCKO! SBONIOLHH

spomonud. [ naseTapHras
(reonoruyeckasi) 3BOIOIU.

XuMudecKas 3BONoLrs. AOGHMOTreHHBIN
CHHTE3 OpPraHNYeCKIX BEI[ECTB U3
Heopraamueckux. Onsir C. Munnepa n
' I'. FOpu. O6pa3oBaHue MOIMMEPOB U3
MoHoMepoB. KoanepsaTHas runoresa
A . Onapusna, runore3a MepBAYHOIO
O6ynrona Jx. Xoneiina,
reHerudeckas runoresa I'. Mémepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. T'unbepra.
®opmupoBanre MeMOpaH H
BO3HUKHOBEHVE IPOTOKIETKH.

' eMOHCTpanuu

| [Toprpetsi: C. Mumnep, I'. FOpnu,

A. W. OnapuH, [Ix. Xonzeiis,

| I'. Ménnep.

_ Hm@hﬁﬂz 1 cxeMbl: «CxeMa ombiTa

C. Mumnepa, I'. FOpu», «9tanst
HEOPraHUYECKON HBOJTIOLIUI.

OcHoBHBIE 3Tambl HEOpPraHW4deckoil| PackpriBathk copepxanue

TEPMUHOB U OHITHM:
reoJioruyeckas BOJIOIU,
XHUMHYECKas 9BOJIFOLIUSA,
aOHOTEeHHBIN CHHTE3, IEpBUYHAL
aTMocdepa, KoarlepBaTHbIEe KaILTH,
puOO3KUMBI, NPOOUOHTHI.

XapakTepu3oBaTh OCHOBHEIE
3Tanbl XHMUYECKOH SBOJTIOLIUH.

' Ha3eIBath XMMHU4ECKHIl COCTaB

HEePBUIHON aTMochepsl 3eMIIH.

' OnenuBats Biag C. Muuepa,

I'. FOpu, T. Yeka, V. 'unbepta
B (hopMEpOBaHKE HAYUYHBIX
B3[JISIZIOB Ha MPOHCXOXKICHUE
XU3HU Ha 3emiie. ONUCHIBATH
YCIIOBHS, HEOOXOTUMBIE IJIS

a0HMOreHHOro CUHTE3A

OpraHN4ecKUX COeTMHEHUI.
ITpuBOIUTH IpUMEPHI MOJIEKYIL,
y KOTOPBIX BO3HUKIIU
IIPOLIECCH] TeHETUYECKOI0
KOIIMPOBaHUS U
(epMeHTaTHBHAS aKTHBHOCTb.
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Bupryanabnasn hmmowlmﬂcc:»: pabora
«MoaenupoBaHue OTBITOB

Munnepa— FOpu 1o usy4eHuto
a0MOTEeHHOTO CUHTE3a OPTaHUIECKUX
COEIUHEHN! B MEPBUYHOU
aTMocdepe»

ITOBTOPHOI'O BOSHUKHOBCHHA

| )KM3HHU Ha 3eMIie

4.3

Ucrtopus 3eMnu 1 MeTOBI €€
W3YUYEHUS

Hctopus 3eMin 1 METOABI €&

| m3ydenus. MckonaeMeie

| OpraHU4EeCKUE OCTaTKH.
' 'eoxpononorus # €€ METO/EI.

OrHOocHUTeNnbHAs U a0COFOTHAS
reoxpoHoyorus. I'eoxpoHonoruyeckas
IIIKaja: S0HEI, 3PBI, IEPHOBL, SIIOXH.
JleMoHCTpanHH

Tadbaunel ¥ CXEMEL:

«I"eoxpoHONIOrHYecKas IIKaJIay.
OGopynoBaHue: KOJUIEKIIMH
OKaMeHeJIOCTEHN, TIOJIE3HBIX
HCKOTIAeMBIX; MYJISDKH OPraHUYECKUX

| OCTATKOB OPraHHU3MOB.

JlabopaTopHnasi padota

AAEw%A@mNG H oI CaHu< UCKOIIaCMBbIX
OCTaTKOB APCBHUX OPraHU3MOB»

PackpriBath comepxanue
TEPMHUHOB ¥ HOHSTHUI:
T€0XPOHOJIOTHS (OTHOCUTENbHAS,
abCOIOTHAS ), OKAMEHEJIOCTH,

MCTOIEI

reOXpOHOJIOTHH,
reOXPOHOJIOTHYeCKas IIKalia:
S0HBI, 3PBI, IEPUOJIBI, SIIOXH.
XapakTepu30BaTh METOIBI
H3yYEHUs] HICTOPUH 3EMIIH.
Ilepeuwnciars pa3zenst
TeOXPOHOJIOTHYECKOM KB
OrnennBars 3HaYECHUE
HCKOIIaeMBIX OCTaTKOB IS
H3yYeHHs UCTOPUH Pa3BUTHA
JKU3HH Ha 3eMIIe.

OOBsACHATH XapakKTep
pacmpeneneHus HCKOMaeMbIX
OCTaTKOB B 3€MHOU KOpe.
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| OMOIUIEHKH KaK aHAJIOT IIEPBBIX Ha
| 3emire cooOmIecTB. CTPOMATONHUTEL.
[TpoxaproThl ¥ 3yKapUOTHI.

IIpoucxoxnenue
(cumbuorenes).
OBOJIIOIMOHHOE
IIPOUCXOKJICHUE BUPYCOB.

3YKapuoT

JdemoHncTpanun
Tabymusl ¥ cxemsbl: «HadajibHbIe

3Tanbl OPraHNYeCKOM SBOIIOIIN,
«Cxema 0OpazoBaHUs SYKapHOT ITyTEM
cumbuorenesay, «CTpoeHHe BUPYCa»

@enepanbHas pabouas nporpamma | buosnorus. 1011 xnaccet (yrimyOnéHHbIH ypOBEHb)

XapaxkTepu30BaTh HaYaIbHEIC
3Talnbl OPraHUIECKOU SBOIOIHH.

ITpuBOIUTE TIpUMEPHI
apoMop¢o30B IMEPBHIX
OJIHOKJIETOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIC
IIOJIOXKEHMS U TOKA3aTeahCTBA
TUIIOTE3BI CAMOHOTEHE3A.

HHOKNwE_w@HW INOJIYaBTOHOMHOCTD
ZNHONOH.CHUSHM U INIaCTHA, UX
HPOUCXOXKICHHUE OT
HPOKApUOTHYCCKHUX KIICTOK.

' Jlenate BEIBOZIBI O 3HAYESHUH
| BO3HUKHOBEHHMS (POTOCHHTE?A,

dOopMHUpOBaHUS sJIpa IS
JalbHENIIEro Pa3sBUTHS KHU3HU Ha
3emite. XapaKTepH30BaTh
THITOTE3BI IPOUCXOXKIACHHS

BHPYCOB
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4.6

OCHOBHEI€E 3TaIbl YBOIIOLMHA
PacTUTEIHFHOTO MUPA

OcHOBHBIE 3Tallbl YBONOIUY BBICIIUAX
pactenuit. OcHOBHBIE apoMOp(}O3EI
pacteHuil. BbIxo pacTeHMil Ha CyIy.
TTosiBiieHHE CIOPOBBIX PaCTEHUU U
3aBoeBaHUe UMU cyniu. CeMeHHEbIe
pacrenus. IIpoucxoxaenue
[{BETKOBBIX PaCTCHUH.

Jdemonerpanun
Tabnuiiet 54 CXEMBI:
«ApomMop¢h o3I pacTeHuity,

«Puanopute», « OTHOKIIETOUHbIE
BOZOPOCIINY,

«MHOrOKJIETOUHBIE BOJIOPOCIIH,
«Mxwm», «llatopoTHUKIY,

«["omocemenHbIe pacTeHUs», «Oprassl
I[BETKOBBIX PaCTECHUID».

OGopyaoBanue:
pacTeHMH  pa3iIU4YHBIX
HpakTHyeckas pabora

repbapuu
OTIIEIOB.

«3yueHne ocobeHHOCTEN CTPOSHHUS
pacTeHHH pa3HBIX OTAEIOB»

PackpsiBaTh colepikaHue
TEPMHHOB U TTOHATHH: BOIOPOCIIH,
PUHHAOGUTEL, MXH,
MaOPOTHUKOOOpa3HEIE,
CEeMEHHBIE TaIOPOTHHUKH,
roJIOCEeMEHHEIE,
IOKPEITOCEMEHHBIE, OeCIooe
TIOKOJIeHUE (CIOpOdUT), TOTIOBOE
TTOKOJICHHE (TaMeToQuT).
[TepeuncnsaTh OCHOBHBIE 3TAIBI
SBOITIOIMH PACTUTEIHHOIO MHpA.
Ha3pIBaTh OCHOBHBIE apOMOP(O35I
pacTeHUN U OLEHUBATh UX
9BOJIIOLMOHHOE 3HAYEHHE.

CpaBHHBaTh 0COOEHHOCTH
CTPOEHUS pacTeHUH pa3HbIX
OTJIEJIOB
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IlepBEie XOPHOBHIE KUBOTHEIE. JKI3HE
B BOJie. DBOJIFOLMS NO3BOHOYHBIX.
[Ipoucxoxenue ampuduii u
perrtuimil. Hporcxoxnenue
MJIEKOTIUTAIONMX U ntull. I IpuHiun
KirodeBoro apomopdosza. OcBoenue
6eCrI03BOHOYHBIMH U II03BOHOYHBIMU
JKABOTHBIMH CYIIIH.

HemoncTpanun

Tabnuib! u cxeMbl: «CxeMa pa3BUTHS
YKUBOTHOTO MUPa», KApoMOpGO3EI
XKUBOTHBIX», «lIpocTreifmuey,
«KumeunononocTHeiey», «IL1ockue
yepBu», «UneHucTonorue», «PeIop»,

AAwogmothmzovvu

«IIpecMmbikaromuecs», «IITHIBDY,
«Mnekomnuraromue». Q6opyaoBanue:
KOJIJIEKIIMH HACEKOMBIX; BIaKHbIE
MpenapaThl JXUBOTHBIX; PAKOBHHBI
MOJUIFOCKOB; KOJUISKIIHN UIVIOKOXKHX;
CKeJIETHI IIO3BOHOYHBIX JKUBOTHEIX;
yyyesa [TUL U 3BEPE.

IIpakTnyeckasi pabora
«3ydeHne ocOOEHHOCTEN CTpOECHHS
TTO3BOHOYHBIX KHUBOTHBIX)

MJICKOIUTAIOIIHE, DKTOAEpMa,
9HTOJEepPMA, ME30JEPMA,
IBYCTOPOHHSISI CHMMETPUS,
TEIUIOKpOBHOCTS. IlepeunciiaTs

. OCHOBHBEIC 3Tallbl 3BOJIIOIINH

XKUBOTHOTO Mupa. Ha3pIBaTh
OCHOBHEI€E TTpeafanTaluy,
CIIOCOOCTBOBABIIIVIEC BEIXOAY
JKUBOTHBIX Ha CYIITy.

OrneHuBaTh 3HAUYCHHUE PA3BUTHUA
HEPBHOM CUCTEMBI JJIS
MPHCIIOCOOICHUS KUBOTHBIX K
YCJIOBHUSIM OKPY>KaIOIIeH Cpebl.

OOBSACHATE MPUYIHHEI
SBOJIFOLIMOHHOTO paciiBera
HaceKOMBIX, KOCTHBIX PBIO, ITHILI,
MJIEKOITATAIOIIHX
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4.8

Passurue )XU3HH Ha 3eMiie

PazButyre xu3HM Ha 3eMIIe 110 dpaM U

| IepUoAaM: apXeu, MpoTepo30H,

[aJIe030M, Me3030H, KaiHo30i. O0mas |
XapakTepUCTHKa KIMMaTa |
T'€OJIOTHIECKUX TIPOIECCOB.
ITosBeHME U paclBeT XapaKTePHBIX
OpraHu3MoB. Yrieo0pa3oBaHue: ero
YCJIOBHS ¥ BIUSHHE HA ra30BbINA
cocTaB aTMOC(hepHI.

| MaccoBsie BBIMHPAHHS —

9KOJIOTHYCCKHUEC KPU3IHNCEI IIPOHIIIOTO.

_ a@H\H&SEE H CIICACTBHA MaCCOBBIX

BEIMUpaHuil. COBpeMEHHBIH
SKOJIOTUYECKUU KPU3HUC, €TI0
ocobenHocTH. ITpobnema coxpaneHus
6uopazHoobpa3us Ha 3emiie.

JMemMoHcTpannu
Tabnuiel ¥ cxeMbl: «Pa3BuTre KU3HA
B apXeucKoH spe», «Pa3BUTHE XU3HU

B POTEPO3OUCKOH 3pe», «Pa3surue
YKU3HU B NTAJIEO30MCKOU 3pey,

«Pa3BUTHE )KU3HU B Me3030MCKOMN

ape», «Pa3BuTHE JKU3HU B

KaHO30UCKOH 3pe»

®enepanbras pabouas nporpamma | bruonorus. 10—11 knaccs! (yriry6nEHabI ypoBEHb)

Wmcﬂﬁzwm\ﬂw COACPKAHUC |4

TEpPMUHOB W MOHATUN: apXeH,
apxebakTepuy, IMaHOOAKTEPUH,
IIPOTEPO30i, T1aIe030ii, keMOpui,

| OPIOBHK, CHITYp, I€BOH, KapOoH,

nepmb, [ladres, Tetuc,
TPHIOOUTHI, PUHHODUTEI,
PaKOCKOPITHOHEI, TIAHITHPHBIE
PBIOBI, KOTHJIO3aBPEI, ME30301,

I'onpaBana, Jlappazus, Tpuac, opa,

MeJl, XBOWHBIC, THHKIOBEIE,

| CaroBHHKOBEIE, OEJIEMHUTEL,

aMMOHHWTEI, TUHO3aBPHI,
apXeOoNTEePHUKC,
MTOKPBITOCEMEHHEIE, KallHO30H,
MaJIeOreH, HEOreH, aHTPOIIOTEH,
MacCOBO€ BBIMUpPAHHUE.
XapakTepHu3oBaTh pa3BUTHE
XKU3HU Ha 3emlle 110 3paM U
neprogaM. Y CTaHaBIIUBATh
3aBUCUMOCTh MEXKIY
re0JIOTMYECKUMH MPOLECCAMHU,
W3MEHEHHUSIMU KiMaTta U
NpoileccaMy B KABOU NMPUPOJIE.

OOBACHSATH NPUYHHEL PaclBETA
CHCTEMATUUYECKUX IPyIII
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IIpuBoauTs NpUMEPHI
MEPEXOHBIX POPM OPraHU3MOB.
AHaTH3UPOBATH IIYTH PEILICHUS
IpoOJIeMbl COXpaHEHUs
Ouopaznoodpazust Ha 3emie
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IIpuBoauTH IIPUMEpPBI |

IIpeICTaBHTENCH OCHOBHBIX

CHUCTEMaTHYECKUX IpyI |

OpraHHU3MOB |
VITOro 4acoB II0 TeMe _ 15

S | Tema «IIponcXOKIeHH € YeT0BEKa — AHTPONOIeHE3)

5.1 | AaTpomosiorust - — Hayka O 1 Pa3nens! 1 33124y aHTPOIIOIOTHH. | PacKpHIBaTh COZICPKAHME
_ .
YeJI0BeKe MeTobI aHTPOIIOJIOTHH. | TEPMIHOB ¥ IOHSTHIL:
TemoucTpanm aHTPOIIONOTHs, MOP(OIOTHs,

aHTPOIIOIeHE3, AaHTPOIIOMETPHH,
PEKOHCTPYKIIHS, apXeOJIoTH,
sTHOrpadus.

Tabauis! 1 cxeMmbl: «MeToabl

| aHTPOIIONIOTHHY. OGopynosanue:
| | MYJISDKH OKaMEHEJIOCTeH,

_ peaMeTOB MaTepHATBHON

| KyJBTYPBI IIPEJIKOB YeJIOBEKa;

' ¢pororpathuu HaxXOIOK
UCKOIIAeMBIX OCTATKOB YeJIOBEeKa

HaszwiBaTh Pa3aciibl U 3aa49A
AHTPOIIOJIOTHH.

vﬂmﬁmﬁﬁﬂoﬁﬁwOmmﬂv MCTOAbI

AHTPOIIOJIOTHHU ¥ CPABHUBATH MX
MeEXIy COOOM. _

HWEHHOEHW BOIIPOCHI I3BOJJIIOIUH
YCJIOBCKa, HCCICAYCMBIC TIpH

MMOMOIIH pa3JIMIHBIX MECTOIOB
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53

MecTo yenoBeka B CUCTEME
OpraHUYECKOro MUpa

_ ONOHHOHWO YEIIOBCKa C XXUBOTHBIMH.

CucreMaTHUECKOE MOJI0XKEHUE
qCJIO0BCKaA. OWShOH@bWQEwN CXOACTBa
YeJIOBEKA C X KMBOTHBIMHU:

CPaBHHUTENHFHO-MOP(OIOTHIECKHE,
3MOpHONIOTAYECKHE,
bU3H0I0r06NOXUMUYECKHE,
IIOBEJICHYECKHE.

O1nnyus 9eI0BeKa OT dKUBOTHBIX.
[IpsmoxoxaeHue U KOMIIIEKC
CBA3aHHBIX C HUM MPU3HAKOB.
Pa3BuTHE TOJOBHOIO MO3ra ¥ BTOPOU
| CUT'HAJIbHOM CUCTEMBI.

JleMOHCTpaHK

Tabaune! U cxeMbl: «I 0JIOBHOM MO3T
yeroBeKay, «YermoBexooOpa3HbIe
00e3bsHbI, «CKeleT YeIoBeKa u
CKeJIeT MuMIIan3e», «PyIuMeHThI U
aTaBU3MED.

 OGopyxoBaHHe: CKelIeT 4YeJIOBEKa,

MOJECIIb YCpeIa YCJIOBEKA U HEPEIIA

| BEIABIATH YEPThI CXOACTBA K

denepanbras pabodas nporpamma | Bromorus. 10-11 knaccet (yriryOnEHHbIH YPOBEHE)

PackpeiBats coliepXKaHue |
TEpMHUHOB 51 IIOHSTHIA:
| PYAVIMEHTEI y Yyes0BeKa,

aTaBH3MEI Y YCJIOBCKA,

IPAMOXOXKAEHHUE, BTOpas
CHTHAJIbHASI CUCTEMA.

Oﬂﬁwhwgﬂw CUCTECMATHYCCKOC
ITOJIOKECHHUEC YCJIOBCKaA B |
OPratiuy4eCKOM MHPC.

pasiu4yud YC€JI0BEKa U 2KUBOTHBIX.

XapaxTepu3oBaTh CBUACTENBCTBA
CXOZICTBA YelIOBEKa U JKABOTHBIX
(cpaBHHATENBHO-
MopdooruyecKue,
3MOpHOTIOTHYECKHE,

GH3HOTOTOOMOXUMHUYECKHE,

' moBegeHyeckue). [IpuBonuts

TPUMEPHI aTaBH3MOB U
PYAUMEHTOB Y YeIOBEKa. |
OmnuceIBaTh MPU3HAKY YEI0BEKA,
chopMHpOBaBIINECS B CBA3H C
JpeBECHBIM 00pa3oM XH3HU
TIPEAKOB
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5.5

OcCHOBHBIE CTaIHUH
aHTPOIIOTEeHE3a

OcHoBHBIE CTaJluk aHTPOIIOrc¢HE3Aa.

(IpOKOHCYIIBI) ¥ PAaHHUE TOHTHIBI —
o01Te MpeIKy YeI0BeKO0OPa3HEIX

JIBYHOTHE Ipeaku Jroaei. YemoBek

' PackpeiBate comepxanue

PaHHHe 4el0BeK00OpasHbie 06€3bAHbI | TEPMUHOB U TIOHATHH:

| aBCTPAJIONHUTEK, YeJIOBEK YMEbIH, |

| Yenosex npsaMOXOALINM,

06e3bstH 1 monei. ABcTpanomureky — | UeNoBeK refnens0eprekut,

' UenoBek HeaHJePTAIBCKHM,
| KpOMaHBOHEIl, JIEHUCOBCKUH

| genosek, Yenosek
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IpeIMETOB MaTEPUaIIbHOU KyJIbTYPhI
MIPEAKOB YEIOBEKa
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5.7

UenoBedeckue pachl.
MexaucHuITuHapHbIE METOBI
AHTPOIIOJIOTUHU

Yenoseueckue pacsl. [ToHsTHE 0 pace.
Bomnb1ive pacer: eBponeouniHas
(eBpazuiickas), aBCTpaIO-HETPOUAHAS
(3xBaTOpUAaNBHAS),  MOHTOJIOHMIHAS
(asuaTcko-aMepuKaHcKas). Bpems u
OyTH pacceleHus dYelioBeka II0
wiagere. EAMHCTBO YeloBEYECKUX
pac.

Hayunasi HECOCTOSITETFHOCTD
pacusma. IIpucnocobneHHOCT
YyeNnoBeKa K PasHbIM yCIOBUSIM
OKpyZKarolen

' PackpriBaTh coIepKkaHue
TEPMHHOB M MOHATHH: paca,
pacorenes, pacusMm,
COLMAIBHBINA TapBUHU3M.

XapakTepu3oBaTh IPU3HAKU
OONBIINX pac YeroBeKa:
€BpOIICOUTHOU

' (eBpazmiickoii), aBCTpano-
HErPOUAHON (IKBATOPHAIBHOM ),

| MOHIOJIOMTHOM (asuarcko-

aMepUKaHCKOM ).

BrIgBNSATE IPUYHHEL

BO3HHUKHOBEHHS Y€JIOBEYECKUX

pac.
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6.1 | 3apoxneHue U pa3BUTHE
SKOJIOTHU

3apoxaeHue u pa3BUTHE DKOJIOTUU B
tpynax A. I'ymbonsara, K.®. Pyire,
H.A. CeBepriona, 3. I'exkens,

' A. Tencnu, B.H. Cyxauésa. Pa3neins! u
3aa4u 3K0oTUr. CBSI3b SKOJIOTHHU C
IpYTMMH HayKaMH.

PackpsIBaTh cosiep)kaHue
TEPMHMHOB Y MMOHATUHN: SKOJIOTHA,
ayTOKOJIOTHSI, CHHIKOJIOT A,
SKOJIOTHS COOOILIECTB U
3KOCHUCTEM, JKOJIOTHS BHUJIOB U
MOy JIALIUH.

XapakTepu30BaTh OCHOBHbBIE
STamnbl

JAeMOHcTpanuH
Hoptpetsr: A. 'ym60m5bAT,
K. ®@. Pynse, H. A. CeBeprios,

3. I'exkens, A. Tencnu, B. H.
Cykauép. TabIuIbl ¥ CXEMBL:

AAHUNw‘DOhWH OKOJIOTHHD>

| 3aPOXICHIA U Pa3BUTUA 3KOJIOIHA

| ABYYCHHA DKOJIOTHH.

' HaspiBaTeE  OCHOBHEIC  3a/JayW,

KaK HayKUu.

ITpHUBOUTH PUMEPHL 0OBEKTOB

CTOSIIIHE nepen Y4EHBIMH-|
DKOJIOTaMH.

YcTaHaBiIMBaTh B3aUMOCBS3b
9KOJIOIvH C JPYTrHMH HaAyKaMH _
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_ | JIaGopatopuas paGoTa

i HUCCIeTOBaHUN
|

m AAH\vaFHOENQ MCTOJOB 3KOJOTHYECCKHUX

1 I s i

7 | Tema «Opranu3mMsl U cpeaa oOHTAHUI»

| KaK METOa 3KOJIOTHIYESCKUX

_ UCCJICIOBAaHU.

OO00CHOBBIBATh

_ HEe0OX0UMOCTb

| DKOJIOTHYECKUX  3HAHHH

JAJIsI COBPEMCHHOTO
YCIJIOBCKA
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7.2

Abuornyeckue dakropsl. Ceer
KaK DKOJIOTHYECKHi (haKkTop

. Abunotnueckue daktopsl. CBeT Kak

sKOJIOTHYecKuit paktop. leiicTrue
Pa3HBIX Y4aCTKOB COJIHEYHOI'O
CIIEKTpa Ha OPTaHU3MBI.
DKOJIOrM4ecKre rPYIIIbl PacCTeHUH U
’KMBOTHBIX IO OTHOIIEHUIO K CBETY.
CurnanbHas poJjb CBeTa.
doTonepUOaN3M.

HAeMoHcTpa MK
Tabuune! ¥ cxeMbl: «CBeTOBOI

| CHEKTPY», «IKOJOTUHECKUE I'PYTIIIHI
YKUBOTHBIX [0 OTHOLICHHIO K CBETY.

O6opynoBanue: repbapun
CBETOJIIOOMBEIX, TEHEIOOUBEIX U

| TCHEBBIHOCIITUBBIX @NOHOENHMW
“ meﬂchmomu\:wmhmv TEHEJIOOUBEIE U
| TEHEBBIHOCIIMBEIE KOMHATHBIE

pacTeHusl.
Jlabopatopunas pabora

«BrisBiieHue npucmnocobaeHui
OpPTaHU3MOB K BIIUSHHUIO CBETa»

PackpsiBath comepxaHue
| TEPMUHOB ¥ IIOHSTHN: CBET,
| (DOTOIIEPHOAN3M.
XapaxTepu3oBaTh ACHCTBUE
CBeTa KakK 3KOJIOTMYEeCKOTo
' dhakropa. CpaBHUBATH JieliCTBHE
| Pa3HBIX y4aCTKOB COHEYHOTO
CIIEKTpa Ha OPraHU3MBI.

BEIBISTE 0COOEHHOCTH CTPOSHUS
1 )KU3HEJIESTEIBHOCTH PACTEHUH
Pa3HBIX 3KOJIOTUICCKHUX TPYIIH 110
OTHOIIIEHHUIO K CBETY
(cBeTOMIOOMBEIE, TCHEIMIOOUBEIE,
TEHEBBIHOCIIHUBEIE ).

[TpuBOgUTE NpUMEPHI pacTEHHUH
Pa3HBIX 3KOJOTHICCKUX TPYINII 10
OTHOILIEHHUIO K CBETY.

BEISBIATE 0COOEHHOCTH CTPOSHHUS
Y )KA3HEJEATEIbBHOCTH KUBOTHBIX
Pa3HBIX 3KOJIOTMYECKUX TPy 10
OTHOIIICHUIO K CBETY (IHEBHEIE,
CyMepeyHble, HOUHBIE).

ITpuBOANUTE IPUMEPHI
J)KABOTHBIX Pa3HBIX
SKOJIOTHYECKUX TPYHI TI0
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7.3

Ab6uotuueckue ¢pakTopHL.
Temmeparypa kak
9KOJIOTHYECKHH (haKkTop

Denepanphas pabodas nporpamma | bronorus. 10—11 xnaccer (yriny6iaEHHBINH YPOBEHSD)

| TeMiepaTypa KaK 9KOIOTHIECKHH
¢akrtop. JleficTBre TeMIepaTypsl Ha
oprasu3msl. I IodKuIoTepMHEIE U
TOMOMOTEPMHEIC OpPTraHU3MBL.
OBpUTEPMHEIC X CTCHOTEPMHBIC
OpTraHH3MEL.

JdemorcTpannu

Tabmuibl u cxeMbl: « TennoKpoBHEIE
YKUBOTHBIEY, «X0JI0JHOKPOBHEIE
YKABOTHEIEY.

OGopynoBanue: repbapuu u
| KOILICKI[UM TEIIONMIOOUBEIX,
| 3UMOCTOMKHUX, MOPO30YCTOMYUBBIX
| pacTeHui; yyyesa NTUL U 3BEpeH.
| JJabopaTopHasi paGota «BrisiBieHue
| mprcoco6 eyt OPraHu3MOB K
BIIASIHUIO TEMIIEPATYpPhD»

PackpsiBath comepxanue
TEPMUHOB U TIOHATHI:
TeMIlepaTypa, HOUKIUIOTepPMHEIE
(X010THOKPOBHEIE),
FOMOHOTEPMHEBIE ( TEITIOKPOBHBIEC)
OpraHu3Msbl, aHa0HO3,
SBPUTEPMHBIE OPTaHU3MBI,
CTEHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJISAIHS.

XapaKkTepu3oBaTh JACHCTBHE
TEMIIepaTyphl HA OPraHH3MBI.
BrIBIATh 0COGEHHOCTH CTPOCHHS
U KU3BHEEATETbHOCTH |
MOUKHJIOTEPMHBIX
(XOMOTHOKPOBHEIX)
TOMOMOTEPMHBIX (TEILIOKPOBHBIX )
JKHBOTHBIX. .

IIpuBoauTE MPUMEPHI
IMTOUKHAIOTEPMHBIX
(XOJIOTHOKPOBHEIX) H
rOMOMOTEpMHBIX (TEIIOKPOBHBIX )
JKHBOTHBIX. BBIABIIATE _
0COOEHHOCTH CTPOSHUS U |
XKU3HELESITEeNbHOCTU
TEIUIONIO0MBBIX, 3UMOCTOMKHUX,

| MOPO30YCTONYMUBEIX PAaCTEHUA.
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®enepanpHas pabouas nporpaMma | bruonorus. 10-11 knaccst (yriryOn€HHbIA ypOBEHD)

7.4

Abuotuueckue PpaxTopsl.
BrnaxxHOoCTh KaK S5KONOTUYECKUIA
(baxto

Bia)XHOCTh KaK 9KOJOTHYECKH A
¢akrop. [Ipucnocobnenns
pacTeHH# K IOAACPKaHHUIO BOIHOTO
Oananca. Knaccuduxkamus pacrenuit
IO OTHOIIEHHUIO K BOJIE.
IIpucniocoGieHnst )XUBOTHBIX K

HN3MEHCHHIO BOJHOI'O pCXUMa.

JdeMoHCcTpanuu

TaOauiLl B CXEMBL:
«DusronorndecKue aganralun
SKUBOTHBIX)).

- O6opyaoBanue: repbapun pacTeHUH,
OTHOCSIUXCS K TUrpoduram,
KcepoduTaMm, Me30puTaM, KOMHATHBIE
pacTeHHus JaHHBIX I'PYIIIL.

JlabopaTopHas paGoTta

| paxTopa. BEIBIATE 0OCOGEHHOCTH

«AHaToMHUYeECKUE OCOOEHHOCTH _
| pacTeHHii U3 pa3sHBIX MECT OOUTAHUI)

PackprIBaTh copepkanue
TEPMUHOB U TIOHATHH: BIIaXKHOCTb,
TUAPOQPUTHI, TUTPOQUTEHI, |
Me30(UThI, KCEPOPHTEI, |
’KMBOTHBIE: BOJHBIE, TIOTYBO/HEIE, |
Ha3eMHEIE.

XapakTepu3oBarh AEUCTBHUE
BJIQXKHOCTH KaK 3KOJIOTHYECKOTO

CTPOCHUA U XXKUBHCACATCIIbHOCTH
Hum.o,ﬂmm&mm Pa3HBIX SKOJOIHYCCKHUX
I'pPyIII IO OTHOINCHHIO K BOJC.

IlpuBoauts npuUMEpHl pacTCHUM
Pa3HBIX DKOJIOTMUYECKUX TPyHI IO
OTHOIIEHHUIO K BOJE.

BEBISBIAT, aHATOMHYECKHE B
(U3HOIOTHYECKHE
IIPUCIIOCOOICHHUS JKUBOTHBIX K
A3MEHEHUIO BOJHOTO PEXUMA.

[IpuBoauT, TNpUMEphbl BOIHBIX,
IIOJTYBOZHBIX 7§
XKHUBOTHBIX

|
Ha3¢MHBIX|
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7.6

buonoruueckue PUTMbL

1.7

denepanbhan pabouas nporpamma | bronorus. 10-11 knaccsi (yriryOnéHHbIH ypOBEHB)

buonormueckue PHUTMBEL. Bueniemne n
BHYTPCHHUC PUTMBI. O%HO&NWHO u
rOJJUYHBLIC PUTMBI.

[TpuciocobIeHHOCTS OPraHU3MOB K
CE30HHBIM U3MEHEHHAM YCIOBUHI
KU3HH.

JeMoHCTpanuu

| Tabaunel U cxeMbl: «brosiormdeckue
PUTMBD».

Oo6opynosanue: repbapuu U
KOJUIEKIIUN PaCTeHUN U )KUBOTHBIX,
00JIaJaloIUX YepTaMu

| IPUCTIOCOOJIEHHOCTH K CE30HHBIM

| HI3MEHEHUSIM YCIOBUHN XU3HU

YKuzHeHHbIe POPMBI OPraHU3MOB

JKuzueHusre GopMbl OpraHU3MOB.

ITousTre o XXU3HEHHOU (opMe.
Kuznennsie popmsl pacTeHHMII:

ACPEBRA, KyCTapHUKH, KYCTapHHUIKH,

| PacKpbIBaTh COJCPIKAHIE TOHATHS
«OMOTIOTHYECKUE PUTMBD.
XapakTepu3oBaTh 0COOEHHOCTH
BHEIITHUX, BHYTPEHHHX, CyTOYHBIX
¥ TOAUYHBIX OMOOrHYECKIX
pUTMOB. [ IpuBOIUTE IIpUMEPHI
MIPOSIBJICHYS OMOIOIrHYECKHX

| PUTMOB y Pa3HBIX OPraHU3MOB.

[
BrISBIAT 4EpTHI

TIPUCTIOCOOIEHHOCTH OpPraHU3MOB
K CE30HHEIM U3MEHEHHUIM
YCIIOBUM XKU3HU.

' OIHUCHIBATH CE30HHEIE SIBIICHUS B
| )KU3HH OpPraHU3MOB,

| PaCIpOCTPAaHEHHBIX B CBOEH m

MECTHOCTH .

HVNOHA_UEwm—Hw COJACPKaHueC H—OEHS“L
(OKH3HCHHAaA @Oﬁzm OpraHusMa».

[
BELIBIATE 0COOEHHOCTH CTPOCHHUS |

U )KA3HEJEATENbHOCTH PaCTeHUM
Pa3HBIX

190



161

XIIH109MX U UMHALoed MHMIIISIIION
u uudegdaa :auneaoridogQ
*«X1IgHL08X IINdod

SIqHHOHEMY(» ‘«rrHoLoed 1IIndod

wdod xaHHOHEMK X19HERd QIMHHOHEM TTINOXO 1 19IHIOB ],
xigHLogm¥ 1adomudn dimroaud]] auired LOoHOWAYY

‘wdod x1gHHOHEMXK XI9HERd
XI9HLOSIX HIOOHYIIOLEIIOHEMY U
BUHO0d10 HIOOHHAQO0J0 J1KIAKITY

‘uHEMK eeedQo U
BUH0d10 MIOOHHOQOO() ‘IMLHOMQOdee

‘I9LHOMQO

“19LHONQOdIII XITHIOHIDK
randod oraHBoHEMYY 19gedL |
‘Wdod XITHHIHENX OMHIALOHTO ‘[dgedl OHHLSI'OIOHIN

‘wdod XITHHOHEMK X19HERd
puporoed 19dommdn  gimroamdyy

(aneg0dA MAHEIQAIIA) 190081 | [—(] ‘kuIorouq | ewwediodn seroged seHdIrRdorod

wdod XITHHOHEMX XI9HRHIreed |




7.8

buornueckue GaxTops!

1

DenepanpHas pabogas nporpamma | buonorus. 10—11 knacest (YriyGnéHEbIH YpOBEHB)

buortnueckue (bakTopHI. Byt
OHOTHYECKHUX B3aUMOIEHCTBHUIA:

KOHKYpPEHIHS, XUITHAYIECTBO,
cuM6bu03 1 ero ¢popmsl. [lapa3suTusm,
KOOIIEpays, MyTYyaJIu3M,
KOMMEHCaJIN3M (KBapTHPaHTCTBO,
HaxJjeOHm4IecTBO). HeTpodhuyeckue
B3aMMOAEHUCTBUSA (TOTUYECKHE,
dopuueckue, pabpudeckue).
3HayeHne OMOTHIECKHX

| B3aUMOJEUCTBUM IS CYIIECTBOBAHMS
| OPraHu3MOB B cpeliec OOUTaHU.
IIpuHIMTT KOHKYPEHTHOTO
ucKimoyenus. Jlemoncrpauuu

| Hw@hﬁﬂm& 1 CXEMBI: «DKOCHCTEMA

PackpsbiBath comepkanue
TEPMHHOB Y IIOHATH:
KOHKYPEHLHS, XUIITHUYECTBO,
[Tapa3uTH3M, MyTyaJIu3M,
KOMMEHCAIN3M, HETpodHuieckue
B3aUMOJIEHCTBHUS.
XapakTepHu30BaTh BUIBI
OHOTHYECKNX B3aUMOICHCTBHIA.
OOBSCHATH CYIIHOCTD
KOHKYPEHLIUH, XAUIITHUYECTBA,
napasuTu3Ma, MyTyainu3Ma,
KoMMeHcanu3Ma. [IpuBoauts
IIpUMeEPhI OPraHU3MOB,

| YHaCTBYIOIIIUX B OHOTHYECKUX

WWWN?HOh®WHOHwSMN PAa3HBIX THIIOB.

| O1reHUBAThH 3HAYECHUE

OHOTHYECKHX B3aUMOJICICTBUM
JUISA CYILIECTBOBAHUS
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8.1 | Oxomorudeckue
XapaKTEePUCTUKHU TOIYJISAIHH

®enepanbrasd pabodas nporpamma | buostorus. 10-11 wnaccsl (yriryGnéHHBI YPOBEHB)

OKOJIOTHYECKIE XapaKTepUCTHKH
nomynsmuy. Iomynsmus kak
Omonoruyeckas cucrema. Poin
HEOHOPOJHOCTH Cpelbl, GU3NIECKUX
GaprepoB 1 0COOEHHOCTEH OHOIOTHH

' BUJIOB B GOpPMHPOBAaHUI

| IPOCTPAHCTBEHHOM CTPYKTYPHI
nomyssuuid. OCHOBHBIE [TOKa3aTelH

MMONMYJIIUU: YUCIICHHOCTD, IINIOTHOCTS,

| BO3pacTHas ¥ MOJI0Bast CTPYKTYypa,
POXIaEMOCTh, IIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIU.
JdeMoHcTpauun

Tabnuie! 1 cxeMbi: « OKOJIOTHIECKUE
XapaKTEPUCTUKH IOMy I,
«IIpocTpaHCTBEHHAs CTPYKTypa

| momynsumny, «Bo3pacTHbie
UPAMUBI TOITYIIAIUN

WNOHUEWNH&OOhG@%ﬁEEOdﬁE&H&M

KIIOITYJIATIHS .

| OneHUBAaTH 3HAYECHUE

HEOJHOPOAHOCTHU CpEJbI,
¢pu3ugeckux 6aprepoB U

ocobeHHoCTe OMOJIOTUN BUIOB B |

(bopMupOBaHUHU
IPOCTPAaHCTBEHHOH CTPYKTYPHI
TIOITY IS,

[IpHBOAMTE NPUMEPHI MOy IAIMH |

pa3HBIX BUJIOB pPacTEHHH U
XHUBOTHBIX. XapaKTepU30BaTh
OCHOBHBIE DKOJIOTHYECKHE
ITOKa3aTeNX MOIYJISIUH:
YUCIIEHHOCTD, INIOTHOCTB,

| BO3paCTHAs U MOJIOBAsl CTPYKTYpa,

POXI2EMOCTB, PUPOCT, TEMIT
pOCTa, CMEPTHOCTH, MUTPAITHSL.
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DenepanbHas pabogas nporpamma | buonorus. 10-11 knaccsr (yrioyGnéHHBIN ypoBEHE)

CTpaTCTuyu BUI0OB

8.3

OKoJIorH4ecKasi HUIlIa BUAA

ITonsTHE 00 DKOJIOTMYECKON HHUIIIE ' PackpriBats
BuIa. MecroobuTanne. MHOroMepHas | TEpMHHOB
| MOJIEJIb SKOJIOTUYECKOHR HUIIN | DKOJIOTHYECKast

H

| apeai, HHBA3HSL.

OnuceIBaTh HKOJIOTHYECKHE

coepKaHue
TTOHSITHH:
HMIIIA, BHJ,
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®enepanpHas pabouad nporpamma | buonorus. 10—11 knacce! (yriryGnEHHbBIH yPOBEHB)

9.1

Coo0611ecTBO OpraHu3MoOB —
OHOoIEHO3

CoobImecTsa opraHi3MoB. brolieHo3 1| PacKphIBaTh COLEpIKaHNe
ero cTpykrypa. CBssu Mexay TEPMHHOB U IIOHATHUI: OHOLIEHO3,
opraHusMaMu B GHOIeHO3e. | 6HOTOIL. XapakTepu30BaTh
JeMOHCTpauuu _ OHOIIeHO3 U €TO CTPYKTYPHI:
Tabnuire! ¥ cxembl: «CTpyKTypa BHJIOBYIO, TPOCTPaHCTBEHHYO,

| TPOGHYECKYIO.
GHOLCHO3a»,  «JKOCHCTEMA Ilepeyucnsite ¥ HPUBOIUTH
IIMPOKOJIMCTBEHHOIO Jiecay, OpUMEphl  CBsBeH  Mexmay
«9xocucremMa XBOMHOTO opraHusMaMu B OuolLieHO3e
aecay
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DenepansHas pabogas nporpamma | bruonorus. 10-11 knaccsr (yrry6iéHHbBIH YpOBEHb)

—

CoCTaBIATh CXEMBI IICpeHOCa
BCIICCTBA K DHCPI'UHA B

CpaBHUBATH MACTOUIIHBIE H
JIETPUTHBIC LIETTA ITATAHUS

3KocHuCcTeMax (e UTaHus).
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9.4

HM3MmeneHns coo0mmecTB —
CYKIIECCHH

®enepansuas pabodas nporpamma | buonorus. 10—-11 knacesr (yriayGrnéHHbIA ypOBEHD)

 [Junamuka sxkocucmenm.
Kamacmpoguueckue nepecmpoiixu.
Dnykmyayuu. HanpasneHHbIE
3aKOHOMEpHBIE CMEHBI COOOIIECTB —
cykueccuu. IlepBruHbIe 1 BTOpHYHBIE

| CYKIIECCHU ¥ UX TPUIMHEI.

| AHTPOIIOTEHHEIE BO3IeHCTBHS Ha

cykueccuu. Knnmmaxcruoe

coobmiecTBo. bropasHoobpasue u

IIOJIHOTa KPYTrOBOPOTA BEIECTB —

| OCHOBA YCTOMYHUBOCTH COOOIIECTB.

JdemMoncTpannu

Tabmumer u cxembl: «O6pa3zoBaHue

6onotay, «[lepBUdHas CyKIlecCHs»,
«BoccranopneHue jieca mocie

| HoXapa»

| MCCTHOCTH.

PackpEIBaTh colepKaHue |
TEPMUHOB 51 TOHSTHI:
CYKIIECCHS, KIIMMAaKCHOE

COOOIIECTBO,  CYKIECCHOHHBIM
| pAx.

| XapaKTepu30BaTh CyKLIECCHU!

| IEpBUYHEBIE ¥ BTOPUYHEIE,
IPUBOJUTH UX MPUMEPHI H
Ha3bIBaTh NPHYHUHBI CMEHEI
COOOIIECTB.

CpaBHUBaTH BpeMEHHBIE U
KOpeHHbIe OHMOTeOIeHO3bI Ha
KOHKPETHBIX IPUMepax CBOEH

MopenupoBath pe3yIbTaThl
rporecca

CMEHBl  OHOI€OIeHO30B  IIOJ
BIIMSIHUEM aHTPOIIOTEHHOTO
¢akropa
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9.6

DenepanbHas pabogas nporpamma | bromorus. 10—-11 xnaccsr (yriryOnéHHbINH YPOBEHB)

AHTpOTIOreHHBIE SKOCHUCTEMBI
(arposkocHCTEMBI)

\VﬁﬂﬁOﬁOﬁmmmem OKOCHCTCMBI.

ArposkocucteMa. ATrporeHos.
Paznuuus Mexy aHTPOTIOTEHHBIMY 1

[ IPAPOAHBIMH SKOCHCTEMaMH.

JemoHcTpanun

' TaOauIIBl ¥ CXeMBI: «ATPOLIEHO3Y,
' «KpyroBopoT BEIIECTB ¥ OTOK
| BHEPTHH B arpoIieHO3e».

O6opynoBanue: repbapuu
KyJBTYPHBIX ¥ IUKOPACTYIIHX
pacTeHUM.

IKCKypCcHA «DKCKypCHusl B
arpo’KOCHCTEMY (Ha IOJIe FIIH
B TEIUIMIHOE XO3AHUCTBO)»

PacKpHIBaTh coJiepKaHue
TEPMHUHOB u IIOHATHUN:
arpo3KoCHCTEMA, arpoLeHo3,
MOHOKYJIBTYpA.

XapakTepr30oBaTh OCHOBHEIE

KOMIIOHECHTHI arpO3KOCUCTEMBL.

IIpuBOIUTE NpUMEPHI
arpo3KOCHCTEM.

CocTaBnsiTh Hemy TUTAHHS
arponeHo3a. OG0CHOBHIBAT
IPUYUHBI HU3KOH YCTOUYIHBOCTH
arposkocucteM. CpaBHUBATh
arpo3KOCHCTEMBI M IPHPOTHBIE
9KOCHCTEMEL.

XapakTepu3oBaTh poJib
YeJoBeKa B COXpaHEHUH
YCTOWYHUBOCTH
| arpPO3KOCHCTEM
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Hroro yacos o TeMe

TIOITYJISIINIA ¥ DKOCHCTEM B YCIOBUAX
€CTECTBEHHBIX ¥ aHTPOION€HHBIX
BO3JIEMICTBHI.

Mexanusmul 6o30eticmeus
3azpA3HeHUl pa3HbIX MUNOE HA
CYOOp2aHU3MEHHOM, OP2AHUMEHHOM,
NONYNAYUOHHOM U IKOCUCTNEMHOM

| YDOBHAX, OCHOB8bL IKOJIOSUUECKO2O

HOPMUPOBAHUSL AHMPONO2EHHO20
go3zoeticmeus. MeTonoorus
MOHHUTOPHHIA ECTECTBEHHBIX U
AHTPOIIOTCHHBIX 3KOCHUCTEM.

| [leMoHCcTpanuu

' Tabmmub! 1 cxeMbl: «IIpuMepsl

ypboakocuctem». IlpakTudeckas
pabora «/3yueHue u onucaHue
ypOO3KOCHCTEMEI.

JlaGopaTopuas pabora

«zyyenne pasHOOOpaszus MENKHX
[TOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX
SKOCHCTEMAaX»

10 | Tema «buocdepa — riaobaabHasi IKOCHCTEMA»

12

denepansHas pabouas nporpamma | buonorus. 10-11 xiaccst (yriry6néEHbI ypOBEHB)
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®enepanbHas pabogas nporpamma | buosnorus. 10-11 xnaccer (yriiyOnéHHbIN ypOBEHSD)

npobieMax orocdepsr,
TIIOJy4aeMyl0 W3 Pa3sHBIX
HCTOYHHKOB.
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@enepansHas pabovas nporpamma | buonorusa. 10-11 knaccsr (yriayOaéHHBIH YPOBEHB)

10.2 | 3akoHOMEpPHOCTHU 2 3aKOHOMEPHOCTH CYILIECTBOBAHUSA PackpsiBats comepxanue
CyIECTBOBaHKS 6ruochephl. ouochepnr. OcobernocTu Ouocdepsl | TEPMHUHOB M HOHATHIA: MI0OATbHAS
KpyroBOpOTHI BELECTB _ KakK [100ambHOM SKOCUCTEMBI. SKOCUCTEMA, TUHAMUYECKOE

- JluHammdeckoe paBHOBECHE B paBHOBecHEe, KPyTOBOPOTHI

6mocgepe. KpyroBopoTsI BEMIECTB U | BEIIECTB, OHOICOXUMHYIECKHE

| | GHOTeOXMMUIECKHUE IHKITBI ITUKIIBL. XapaKTepHu30BaTh
(yrnepona, azoTta). PUTMUYHOCTB ocobeHHOCTH OHOChEPHI Kak
SBIICHUI B Omochepe. r7100aTBHOM YKOCHCTEMBL.
JeMoOHCTpannu ' Onpenensats GyHKIMIO GHOCPEpHI
Tabmuuet u cxembl: «l'eocdepsr | B OGeCIIeueH M GHOTeHHOrO
3emin», « DYHKIIUY )KHBOTO KpyroBopoTa BEICCTB Ha
BEIECTBAY, IUIaHeTe. XapaKTepu30BaTh

OCHOBHBIE KPYTrOBOPOTHI: BOJEI,
yriepona, azota. CpaBHUBaTh

0COOEHHOCTH KPyTroBOpOTa
«KpyroBopot KUCI0pOJa B IPUPOAEY, | pa3iMyHBIX BELECTB.
«KpyroBopoT BoAEI B IPHPOIEH

«KpyroBopoT azota B mpupoze»,
«KpyrosopoT yriepoza B IpHpoOJIe»,

OueHuBaTh 3Ha4CHUE
| KpyroBOpOTa BEIECTB IS
CYIIIECTBOBaHUs XXU3HM Ha 3eMIe.

OOBACHATH POJIH
OpraHu3MoOB B

_ OHMOJIOTHYECKOM

m | KpYTrOBOPOTE BEIECTB.
|

|

| BEIIBNATD AUHAMUAYECKOE
|

| paBHOBecHe 6HOC(epBL.
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OQenepanbras pabodas nporpamma | bromorus. 10-11 kiaces! (YriryGnéHHBIA ypPOBEHE)

| O6opynoBanue: repbapuu pacTeHHit
pa3HbIX 6MOMOB; KOJIJIEKIIHH
YKABOTHBIX

Hroro wacos o teme

6

11 | Tema «UesoBex n OKp yKaiowasi cpeaa»

| 11.1 | BoszeiicTBue YenoBexa Ha
6uochepy

.

2

.. e ._
OKONOrH4YecKre KPHU3UCBI M X | PackpsiBath cosiepikaHue
npuuKHbl. Bo3nelicTBre YyenoBeka Ha | TEPMHHOB M IIOHSATHIA:

6uocepy. arpssnenue BO3/YIIHOM
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@enepanbHas pabodasd nporpamma | bronorus. 10-11 xiaccst (yriry6néHHbIH YPOBEHS)

ovlth. Oxpana Bo3ayxa. 3arps3HcHHE
BOIHON cpeasl. OxpaHa BOIHBIX
pecypcoB.  Pa3spymeHune = MOYBEL
Oxpana IIOYBEHHBIX pecypcoB.
' Ismenenue KnuMmara.

JdemoncTpannu

' TaGuuIrbl ¥ cxeMbl: «3arps3HeHne
atMoceps», «3arps3HeHne

rugpocheps», «3arpsa3HeHue IOYBhDY,
«[TapHukoBsIi 3P dherT

TIAPHHUKOBEI 5Q{EKT, KO30HOBAS |
IBIPay, «KUCIOTHEIE TOXKINY,
ruzpocdepa, 3pTpodukams
BOJOEMOB, [104YBa, 3pO3HUs IIOYB,
HECTULIHJIBL, SKOJIOTHIECKH I
KpHU3ucC. AHaNU3UPOBAThH
aHTPOIIOT€HHBIE (PAKTOPHI
BO3CHCTBHA Ha 6uocdepy (poib
4eJIoBeKa B IPUPOJie) Ha Pa3HbIX
dTamax pa3BUTHS YEIOBEUECKOIO
o01ecTBa.

XapaKTepH30BaTh II00ATBHbIE
9KOJIOTHYECKHE IPOOIIEMBI;
OCHOBHbIE HCTOYHHKH
aTMoc¢epHBIX 3arpsI3HEHHIA;
9KOJIOTHYECKUE MPOOIIEMBI,
CBSI3aHHBIC C yBEITHICHHEM
TPaHCIIOPTa B KPYITHBIX
ropojax; 3BTPOUKALIHIO
BOJOEMOB; MTOCIEACTBHUS
3arpsI3HEHHS BOJI XUMUYECKUMH

| BEII[ECTBAMH; BO3IECHCTBUE

| 4YEJIOBEKA Ha [IOYBECHHBIM

HIOKPOB.

AprymMeHTHpOBATh 3HAYECHUE
HKOJIOTHYECKIX 3HAHHI B

214




SIc

19dagoong
HIO0IUhUOLOA HUHEXdOr 0oL
o oodog nHomad

(qHog0dA MIAHHQUQALIA) 190081 | [—(] "BuIoronqg | enwediodn ¥enoged sendredorod




OenepanbHas pabouas nporpamma | bronorus. 10-11 xmaccsr (yriryOnéHHBIH YPOBEHB)

11.2 | AHTpONIOT€HHOE BO3ACHCTBIE 2 >5@ouowam.mmm BO3ZeiicTBEE Ha | PackpeiBath comepxanvie
Ha PacTUTEINIbHBIN U | PacTHTENLHBIA M XUBOTHBIHA MHP. | TEPMHUHOB U IOHSTUH:
KMBOTHBI Mup. OXpaHa | OxpaHa pacTUTENBHOTO U coOKpaleHne 6uopasHoobpazusi,
NPUPOET | XKUBOTHOTO Mupa. OCHOBHEBIE oXpaHa MPHUPOJEL, 0c000
IIPUHLIMITEI OXPaHBI TIPUPOIEL. OXpaHsieMble IPUPOIHEIC
' Kpacnsle kauru. Oco6o oxpansemsie | teppuropun (OOIIT),
| mpupoausie Teppuropun (OOIIT). OoTaHUYECKHH cal,
Bborannueckue caipl 1 300JIOTHYECKHUI MapK.
| SOOJIOTICIECKUC IapKU. XapakTepHu30BaTh IIAHETAPHYIO
' JleMOHCTpanun POJIb PACTEHUM U )KUBOTHBIX.
| Tabmune! u cxembr: «Oco60o IIpuBOIUTE IpUMEpPHI IPSMOTO
OXpaHseMble IPUPOIHBIE ¥ KOCBEHHOTO BO3JCHCTBUSA
| TeppuTopun». OGopynoBanue: YeJloBeKa Ha pacTUTENbHBIN U
doTorpaduu oxpamseMbix pacTeHuii i | ’KUBOTHBIA MUD.
»#uBOTHBIX KpacHoii kauru PO, XapakTepu30BaTh IPUHIIMIIBL
KpacHoi KHUI'H perioHa «BceMupHOIt cTpaTeruu OXpaHbl
OPUPOIBDY.

IlepeuncisaTe 0COOEHHOCTH
' pasnuunbix OOIIT.

' IIpuBoauts npumepsl OOIIT,
PacHoJIoKEHHBIX B CBOEH
MecTHOCTH. J[oka3pIBaTh Ha

m IpUMeEpax OMacCHOCTh COKpAINEHUs
| O61OIOrMYECKOTo pa3HoO0Opa3us
3emiy.
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11.3

PammoHanpHOE
IIPHPOAOIONB30BaHUE B
YCTOMYHBOE pa3BUTHE

DenepanbHas pabouas nporpamma | brosorus. 1011 xnaccs! (yriayGnéHHbINH YPOBEHE)

OCHOBHEI€ IIPHHIMIIE YCTONYHBOTO
Pa3BUTHS YETIOBEUESCTBA U IIPUPOIEL.
PamyonansHOE
IIPUPOJIOTIONBE30BAHUE ¥ COXPaHEHHE
Ouonoruueckoro pasHooOpasus
3emimu. OOIIHe 3aKOHOMEPHOCTH
IT00AJIBHEIX SKOJIOTHIECKUAX
KpusucoB. OcoOeHHOCTH
COBPEMEHHOI'O KpH3HCa U €ro
BEpOSITHBIC TIOCIIE/ICTBUSA. Pa3BuTHE
METOJIOB MOHUTOPHHTA Pa3BUTHL
OMAaCHBIX TEXHOT€HHBIX IIPOIECCOB.

Cucmemnsie uccredosanust nepexooa
K pecypcocbepezaroweti u
KOHKYPEHmMOCNOCOBHOU 3Hepzemuxe.

m buonoauueckoe »GQWIQQQNVQWQQ [Z4

buopecypcel. Hayuonanvhuie
UHGOpMayUOHHbIE CUCmEeMbL,
obecneyusaiowue docmyn K
uHgopmayuu no COCMOSHUIO
OMOeIbHBIX BUO08 U IKOCUCTEM.
Ocnogul sxopeabunumayuu
sKocucmem

| u cnocobog 6opvbblL C

b6UONoBped’CcOeHUAMU.

COZIep)KaHUe

PackpriBats

TEPMHHOB 51 MIOHATHIA:
palroOHaJIbHOE
NIPUPOLOIIONIb30BAHHE,
YCTOHYHBOE pa3BUTHE,
NpUPOIHEIE pecypcesl,

3KOJIOTHUECKUH CIIE]I.

XapakTepu30BaTh OCHOBHBIE
IIPUHIIUAIIE] YCTOHYUBOTO Pa3BUTHUS
YeJI0BEYECTBA U IPUPOJIBL.
OnuceiBaTh HeucuepriaeMble U
HcYepaeMble IPUPOAHEIE
peCypCEHI, IIOAYepKUBast
OTHOCHTEJIBHOCTD
HEUCYEPIIaeMOCTH IIPUPOJHBIX
PECYPCOB; XapaKTepU30BaTh
IIPOLIECCHI X BO3HUKHOBEHUS U
YCIIOBHSL Cpeibl, IIPUBOASIIME K UX
dopmupoBanuio. PackpeiBath
IIpO0GJIEMBI PallHOHATBHOTO

| IPHPOOOIIOJIE30BaHNA U HAXOUTh

MyTH VX peleHus
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Htoro gacos mo teme

| lemoHcTpaunn
| TaGmumer ~ w cxemel:  «Mogenu
| YIPaBIAEMOTrO MUPa»

PezepBHOE Bpems
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OBHIEE KOJMYECTBO YACOB 110
ITPOI'PAMME
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