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MHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ywyeOHoMy mnpeamery '"buonorua" (manee -
Ouosiorus) Ha ypoBHE CpeAHero obimiero obpa3zoBaHUs pa3padoTaHa Ha
ocHoBe @enepanbHOoro 3akoHa oOT 29.12.2012 No 273-®3 «O6
obpazoBanun B Poccuiickoit ®enepanuny, ®I'OC COO, Kouueniuu
OpenojaBaHus y4yeOHoro mnpeamera «buoONOrus» HW  OCHOBHBIX
MOJIOKESHUH (pefiepanbHOi pabodeli MporpaMMbl BOCTIMTAHMSI.

YyeOnblii npeamer «buonorus» yriryoJE€HHOTO YpPOBHS HM3Y4YEHUS
(1011 xnmacchl) siBAsIETCS OAHUM U3 KOMIIOHEHTOB MPEIMETHON 001acTh
«EctecTBeHHO-HayuHble mnpeameTs». CornacHo mnonoxeHusM @OI'OC
COO mnpodunbHble ydeOHbIE MPEAMETHI, M3y4aeMble Ha YrIyOJIEHHOM
YPOBHE, SBIAIOTCS CIOcOOOM auddepeHnnannu o0yuyeHus: Ha ypOBHE
cpenHero  oOmero  oOpa3oBaHWsT W TMPU3BaHBI  OOECIEUYUTH
IPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEJHUM OOIIHMM, CPETHUM
npo(ecCHOHAIBHBIM U BBICIIMM 00pa3oBaHUEM. B To ke Bpems Kaxablid
U3 JTUX Y4YEOHBIX MPEIMETOB JIOJDKEH OBITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE  pEIIEHHE O00pa3oBaTENIbHBIX, BOCIUTATEIbHBIX H
Pa3BUBAIOIINX 33/1a4, CBSI3aHHBIX C MPOGOPUCHTANNEH OO0YyJArOIINXCS U
CTUMYJINPOBAaHUEM HMHTEpEca K KOHKPETHOW OOJAaCTH HAy4HOrO 3HAHMS,
CBSI3aHHOT'O C OMOJIOTHEH, MEIUIMHOM, DKOJOTHEH, IICHXOJIOTHEH,
CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo  yueOHomy mpeamery "buomorus" — maér
OPEICTaBIIEHHE O LEIM M 3aJadax H3y4YeHHs Yy4yeOHOro mnpenMera
«buonorus» ©Ha yrayOn€éHHOM ypoOBHE, OIpeAenseT o0s3aTeabHOoe
(MHBapHAHTHOE) MPEIMETHOE COJAEPKAHUE, €r0 CTPYKTYPUPOBAHHUE IO
pazienam M TemaM, pacopeleseHue I0 KilaccaMm, pPEKOMEHAYET
MOCTIEIOBATENbHOCTh M3Yy4YEeHHA Yy4eOHOro MmaTepuana C  Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKHM Y4€OHOIO
nporecca, BO3pacTHbIX 0COOEHHOCTEN oOywaromuxcs. B nmporpamme mno
OMOJIOTMM peaJn30BaH MPHUHLMI [PEEMCTBEHHOCTH C H3YYEHUEM
OuosIorny Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHus, Ojgarogaps ueMy
OPOCMAaTPUBAETCA  HANPABJICHHOCTh HAa  IOCIEIYIOLIEE  Pa3BUTHE
OMOJIOTMYECKUX  3HAHWW, OpPUEHTUPOBAHHBIX Ha  (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS, SKOJOTMYECKOIO MBIIUICHHS,
IPEICTaBICHUNA O 3JOpPOBOM 00pa3e *KU3HHU, HA BOCIUTAHUE OEPEKHOIrO
OTHOLIEHHSI K OKPYXKAIOIIEW NOpupoaHou cpeae. B mporpamme mno
OMOJIOTMM TakKe€ IOKa3aHbl BO3MOXKHOCTHM Yy4e€OHOro MpeaMeTa
«buonorus» B peanuzanuu tpedoBanuii GI'OC COO x mIaHupyeMbIM
JUYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM PE3yJbTaTaM OOyYEHHUS
U B (OpPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHON
NEeSATENbHOCTH o0yuJaronmxcs 1o OCBOEHHIO COJIEp KaAHUS
Ouonornyeckoro  oOpa3oBaHHsI Ha  YPOBHE CpPEAHEro  OOIIero
00pa3oBaHUs.

VYuebnbiii mpeamer «buosorus» Ha ypoBHE cpeaHero oOIIero
oOpa3oBaHMsI 3aBepIIacT OWOJOTHYECKOE OOpa3oBaHUE B IIKOJIEC U
OPUEHTHPOBAH Ha pacHIMpeHHe W yriyOJeHHe 3HaHUN OOYyYaromuxcs O
KUBOW TPHUPOJIE, OCHOBaX MOJEKYJISIPHOM U KIETOYHOM Ouosoruu,
IMOpPHONIOTUH U OHOJOTHUM  Pa3BUTHS, TEHETHUKH,  CEJIEKIIHH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U IKOJIOTHH.

Nzydyenne yueOHOro mnpeamera «buonorus» Ha yriyOJlieHHOM
YPOBHE OPHEHTHPOBAHO HAa MOJArOTOBKY 00YYaIOIIUXCS K MOCIETYIOIEMY



NOJIYYEHHIO OMOJIOTMYECKOr0 00pa30BaHUS B By3aX W OpraHU3alMsIX
cpenHero mpodeccnoHanbHOro oopazoBanus. OCHOBY €ro CoJep:KaHus
COCTABJISIET CHCTEMa OWOJOTMYECKUX 3HAHUW, IMOJYYEHHBIX IIpH
U3y4YeHUU  OOYyYalOUIMMHCS ~ COOTBETCTBYIOIIMX  CHCTEMaTHYECKHX
paszenoB OMOJIOTHM HAa YPOBHE OCHOBHOTO 00miero odpaszoBanwus, B 10—
11 xmaccax 5T 3HaHMS IIONMYYarOT pas3BuTHe. Tak, pacmIMpeHBl M
yriiyOJieHbl OMOJOTUYECKUE 3HAHUSL O PACTEHUSIX, >KMBOTHBIX, rpudax,
OaKTepHsIX, OpPraHu3Me YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSAX IKU3HH,
JOTOJHUTENIBHO BKJIKOYEHBI OMOJIOTMYECKUE CBEAEHUS MPUKIATHOTO U
IIOMCKOBOT'O XapaKTepa, KOTOPbIE MOYKHO MCIOJIb30BaTh KaK OPUEHTUPBI
JUIA TIOCHeqyolIero Beidopa npodeccun. BozmokHa Taxke MHTErpanus
OHMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOLIMMU 3HAHUSIMU, MIOJyYEHHBIMU
oOydJarolmuMucss TMpu HU3yYeHHH (U3UKH, XUMHH, Teorpapuu u
MaTEMaTUKH.

CrpykTypa mnporpamMMmsl 1o YydeOHomy npeamery "buomorus"
OTPaXaeT CHCTEMHO-YPOBHEBBIH W  3BOJIOLHMOHHBIM MOAXOABI K
u3ydyeHuto Ouomoruu. CormacHo WM, U3YyYalOTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE JUIsI JKUBBIX CHCTEM pPa3HOIO YpPOBHS
OpraHu3alliM, 3BOJIIOLMH OPraHUYECKOr0 MHpa Ha 3emile, COXPaHEHHUS
OHnoornyeckoro pasHooOpasus riaHersl. Tak, B 10 kiacce m3zywarorcs
OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHOJIOTMH, 3MOpPHUOJIOTMU H
OMOJNIOTMM  Pa3BUTHSI, TEHETUKM U CENEKUUH, OMOTEXHOJIOTHH U
CUHTETUYECKON OMOJIOTHUH, aKTYAJM3UPYIOTCA 3HAHUA OOyYarOMIMXCA MO
O0oTaHWKe, 300JIOTMH, aHAaTOMUH, ¢u3nojoruu 4demoBeka. B 11 kmacce
U3YyYaroTCs HBOJIIOLMOHHOE YYEHHE, OCHOBBI 3KOJOTMM U YYEHUE O
ounocdepe.

VYyeOnblii npenmer «buonorus» npusBaH 0OECHEYUTh OCBOCHHE
oOy4aronumMucs: OMOJIOTrMYECKUX TEOPHU U 3aKOHOB, WJEH, IPUHLUIIOB U
IOpaBWi, JIEKAaMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, 3HAHUH O CTPOCHHH, MHOTOOOpPa3UU U OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, TMOMyJsIuH, OHOLIEH03a, SKOCUCTEMBI, O
BBIIAIOIINXCS HAYYHBIX JOCTHIKEHUSAX, COBPEMEHHBIX HCCIEIOBAHMSIX B
Ouonoruy, TMNPUKIAAHBIX AaCHEeKTaX OWOJOrHYecKux 3HaHuid. J{ms
Pa3BUTHS U MOJAJEPKaHUS MHTEpeca OOydaroIMXCcd K OMOJIOTUH HApALY
CO 3HAUYUTEIHHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COJEp>KaHUU
OporpaMMbl MO OHOJOTHHM MPEeIyCMOTPEHO 3HAKOMCTBO C HCTOpHUEH
CTAaHOBJICHUSI U PAa3BUTHUS TOW WM MHOM 00MacTH OMOJOTHH, BKJIAJIO0M
OTEUECTBEHHBIX M 3apyO€KHBIX YYEHBIX B pEUICHUE Ba)XHEHIINX
OMOJOTMYECKUX U IKOJIOTHYECKHUX MPOOIIEM.

Lenp u3yuenus yyebnoro npeamera «buonorus» Ha yriyOonéHHOM
YPOBHE — OBJIaJICHHE OOYy4YalIUMHCSI 3HAHUSIMU O CTPYKTYpHO-
(YHKIIMOHATBHOM OpraHu3alliyd JKUBBIX CHCTEM pa3HOr0 paHra u
npuoOpeTeHre YMEHUH HCMHOJIb30BaTh 3TH 3HAHHUA B (POPMUPOBAHUU
WHTEpECca K ompeneneéHHoN o0iactu mpodecCHoHaTbHON eATeTbHOCTH,
CBSI3aHHOM ¢ OwWonoruen, Wiu K BBIOOPY Y4YeOHOTO 3aBeACHMS IS
IPOJOJKEHUST OMOJIOTHYECKOr0 00pa30BaHUsl.

JlocTmkeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha
yrayOIE€HHOM YPOBHE 00€CIIEUNBACTCS PEIICHUEM CIEIYIOIINX 3aau:

OCBOCHHE OOYYArONIUMUCS CHCTEMbl OWOJIOTHYECKUX 3HAHWMA: 00
OCHOBHBIX OHMOJOTMYECKUX TEOPHUSX, KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M IPaBHJIAX, COCTaBISIOIIUX  COBPEMEHHYIO



€CTECTBEHHO-HAYYHYI0 KapTHHY MHpA; O CTPOEHUH, MHOIro00pa3uu u
OCOOCHHOCTSIX OMOJOTHYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJIALIUS,
BUJ, OuoreomneHos, Ouocdepa); O BBIJAOLMUXCA OTKPBITUAX U
COBPEMEHHBIX HCCIEAOBAHUAX B OUOJIOTHH;

O3HAaKOMJIEHHME OOydYarouuxcsi C METOJaMU IIO3HAaHHUS JKUBOU
OPUPOABL:  MCCIIEOBATENbCKUMH  METOJaMH OHMOJOTMYECKHX HAyK
(MOJIEKYJISIPHOW M KIJIETOYHON OWOJIOTUH, 3MOPHUOJIOTHMH W OHUOJOTUH
pa3BUTHUS, TEHETUKH M CENEKUWH, OMOTEXHOJOTMH M CHHTETHYECKOU
OHMOJIOTMH, TNAJIEOHTOJIOTHH, 3KOJIOTMH); METOJAMU CaMOCTOSITEIBHOIO
OPOBEJCHHS OMOJIOTHUECKUX MCCIEOBaHUM B 1a00paToOpun U B IPUPOJIE
(HaOmroeHne, U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME);

OBJIAJICHHE O00YYaIOIUMHCS YMEHUSIMU: CAMOCTOSITEIbBHO HAXO/IUTh,
aHAJIM3UPOBaTh M  HUCIHOJB30BaTh  OHOJOTHYECKYIO HH(POpPMAIUIO;
[0JI30BaThCS ~ OMOJOTMYECKOM  TEPMHUHOJOTMEM UM CHMBOJIMKOW;
yCTaHABIUBATh CBSA3b MEXKIY pa3BUTHEM OHMOJOTMH U COLMAIBHO-
IKOHOMUYECKUMH M OSKOJIOTMUYECKUMHU MpoOJieMaMu 4eJIOBEUeCTBa;
OLICHUBATh IOCJIEACTBHS CBOEH JEATENBHOCTH IO OTHOLICHHIO K
OKpY’Karolllel MPUPOIHOIN cpelie, COOCTBEHHOMY 3/J0POBBIO U 370POBBIO
OKpY>KaIOIIUX JIt0/1ei; 000CHOBBIBATH M COOIIOIATh MEPHI TPOPUITAKTHKI
MH(EKIMOHHBIX 3a00JIEBaHMI, MpaBUja TNOBEACHUS B NPHUPOAE H
oOecnieueHrss 0€30MAaCHOCTH COOCTBEHHOM  JKU3HEJCSTENbHOCTH B
YpE3BbIYANHBIX CHUTyalUsAX MPUPOJHOTO M TEXHOIE€HHOIO XapakTepa,
XapaKTEepU30BaTh COBPEMEHHBIE HAy4YHbIE OTKPBITUA B  00JacTH
OuoJIornuy;

pazBuUTHE Yy OOYy4YAIOIIMXCA HHTEIUIEKTYalbHbIX W TBOPYECKUX
CIIOCOOHOCTEN B MPOIECCE 3HAKOMCTBA C BBLAAIOUIUMUCS OTKPBITUSMH U
COBPEMEHHBIMU  HCCIICIOBAaHUSIMHU B OWOJIOTUH, pEUIAeMBIMU €10

npoOJieMamu, METOI0JIOTUEN OMOJIOTMYECKOTO VCCIICIOBAHUS,
MPOBEJCHUS AKCHEPUMEHTATbHBIX HCCJICIOBAHHMH, penieHus
OMOJIOTMYECKUX 3aJlady, MOJCIMPOBAHUS OHOJOTMYECKUX OOBEKTOB U
MIPOIIECCOB;

BOCITUTAHUE Yy OOYyYaIOIMMXCS IIEHHOCTHOTO OTHOIICHUS K >KUBOU
npupoAe B IEJIOM W K OTHETbHBIM €€ OOBEeKTaM U SIBIICHUSM;
dbopMUpOBaHHE SKOJIOTHYCCKOM, TI'€HETHYECKOM TIPaMOTHOCTH, OOIICH
KyJIbTYpPhl TIOBEJACHUS B TPHUPOJE; MHTETPAIIMN €CTECTBEHHO-HAYYHBIX
3HAHWMH;

nproOpeTeHre 00yJaroNMMUC KOMIIETEHTHOCTA B PAIMOHAIIBHOM
PUPOIOIIONH30BaHUN (COOIOICHNE TIPaBU TIOBEACHHUS B TPHUPOJIE,
OXpaHbl BUJIOB, JKOCHCTEM, OHOC(EpbI), COXpaHEHHH COOCTBEHHOIO
3I0POBbSI W 3JIOPOBBbS  OKPYXKAIOLIUX JIOAeH (CoONIofeHus Mep
npoUITAKTUKU 3a0oJIeBaHuil, o0ecrnieueHne 6e3omacHoCTH
KU3ZHENIEATCTLHOCTH B qpesquaﬁHHx CUTyallWsIX TPUPOJHOTO W
TEXHOT€HHOTO XapaKTepa) HAa OCHOBE HCIOJb30BAaHUS OHOJIOTHYECKHUX
3HAHWN U YMEHUH B MIOBCEIHEBHOW JKU3HU;

CO3/1aHHE€ YCJIOBUU JJIs OCO3HAHHOTO BBIOOpa O0OyYaroIIUMUCS
WHANBUIYATbHOH 00pa30BaTENbHONW TPACKTOPUHU, CIIOCOOCTBYIOMICH

HOCIIEeYIOIIEMY po(heCcCHOHATTLHOMY CaMOOTIPE/ICIICHHUIO, B
COOTBETCTBUH C WHIAMBUIYyAIbHBIMH HWHTEpECAaMU W IMOTPEOHOCTIMHU
peruoHa.

OOmiee 4uciIO YacoB, OTBEAEHHBIX Ha H3ydyeHUE OHOJIOrMU Ha
yriayOJI€HHOM YPOBHE cpenHero oOmiero odpas3oBaHus, coctaBiseT 204



yaca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102 yaca
(3 yaca B HenelO).

Ot6op opraHM3alMoOHHBIX (OpPM, METOJOB U CPEACTB OOydeHHUS
OMOJIOTMH OCYIIECTBISIETCA C Y4E€TOM CHEUM(PHUKU €ro COJAEpKaHUS U
HAMpaBIECHHOCTH Ha TNPOAOJDKEHHE OHMOJOrHYecKoro oOpa3oBaHHUS B
OpraHM3aIMsIX CpeIHEero NpoheCCUOHAIBLHOTO U BBICIIEr0 00pa30BaHMsL.

OOs13aTeNbHBIM ~ YCJIOBUEM  TpH  OOy4eHHMH  OHOJIOTMH  Ha
yrayOn€HHOM  ypOBHE  SIBIISIETCS  MpPOBEAEHUE J1a0OpaTOPHBIX U
npakTHUecKux pabot. Takxke ydactue OOy4aroUIMXCs B BBITOJIHEHUU
NPOEKTHBIX M Y4eOHO-HCCIIEeNOBATENIbCKUX paboT, TeMaThKa KOTOPBIX
ONpEeAeNseTCs YYHUTENeM Ha OCHOBE HWMEIOLIUXCA MaTepuaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPXXAHME OBYUYEHUA
10 KITIACC

Conepkanue mporpaMmbl, BBIACICHHOE KYpCUBOM, HE BXOJIUT B
MPOBEPKY TOCyIapCTBEHHOM uToroBoi arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHasi Ouosiorusi — KOMIUIEKCHasi Hayka. Kparkas ucropus
pa3Butusi Ouosioruu. buosornyeckre HaykKu U HU3yYaeMble UMHU
npoOneMbl. DyHAaMEHTANIbHbIC, MPUKIAJAHbIE W TOHCKOBBIE HAYYHBIE
UCCIIEIOBAHUS B OMOJIOTHH.

3HadeHne Omoyioruu B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAydYHOW KapTwHbl wmupa. [lpodeccun, cBs3aHHBIE C OHOJIOTHEH.
3HayeHue OHOJIOTUM B MPAKTUYECKOW JEATEIBHOCTH 4YeJIOBEKa:
MEJIMIMHE, CEILCKOM X035 CTBE, MPOMBIIUICHHOCTH, OXPaHE MPUPOBI.

JdemoHcTpanun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mengens, B. 1. Bepuanckuii, U. 11. [1aBnos, U.
N. MeunnkoB, H. U. Baswmos, H. B. Tumodeen-Pecorckmii, k.
Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxeMbl: «CBA3b OHMOJOTMU C JAPYTHMH HAayKammu»,
«CucreMa OMOJIOTHYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U UX U3YyYEHHUE

XKuBble cucTeMbl Kak mpeameT uizydeHust Oumosiormu. (CBoHCTBa
JKUBBIX CHCTEM: €IWUHCTBO XHMHYECKOIO COCTaBa, JIUCKPETHOCTb M
LEJIOCTHOCTD, CIIOKHOCTh M YIIOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb,
CaMOOpPraHU3aLHs, CaMOBOCIIPOU3BEEHNUE, pa3apakKuMoCTh,
U3MEHUYHMBOCTb, POCT U PA3BUTHE.

YPpOBHU OpraHHU3alMM )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBIMN,
TKAHEBbIM, OPraHU3MEHHBIM, MOMYIALHUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(bnoreonenoTuyeckmii), Ouochepnsiid. IIporeccel, TPOHCXOAAIINC B
KUBBIX cucteMax. OCHOBHBIE TMPHU3HAKK >XUBOTO. JKW3HBb Kak ¢opma
CylIECTBOBaHUsI MaTepuu. Hayku, wH3ydaromme XKHBBIE CHCTEMBI HaA
Pa3HBIX YPOBHSX OpraHU3aLNM.

W3ydyenne KuBBIX cucTeM. MeTonbl OHOJOTHYECKOW HAYKH.
HaOnronenue, usMepenue, S3KCIEPUMEHT, CUCTEMATH3ALINSI, METaaHAIU3.
[loHAaTHE O 3aBUCHMOW M HE3aBUCHUMOM mnepeMeHHOM. [lmanupoBanue
skcnepumenTa. [loctaHoBka u mpoBepka rumnore3. Hyneasa rumoresa.
[Tonsitue BBIOOPKM W €€ JOCTOBEPHOCTh. Pa3zdpoc B OHOIIOTHYECKHX
naHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3yabTaToB. [IpuuuHbI
VUCKQXCHUSL PE3yJbTaTOB JKcrnepuMeHTa. [loHATHE CTaTUCTHYECKOro
TECTA.

JdemoncTpanuu

Tabmuipt u cxeMbl:  «OCHOBHBIE  TPU3HAKH  KU3HU,
«buonornueckue cucremel», «CBOWCTBa >KUBOM MaTepUn», «YPOBHH
OpraHu3allvy )KUBOU MPUPOABDY, «CTPOEHHE KUBOTHOM KIETKN», « TKaHH
KUBOTHBIX», «CHUCTEMbl OPraHOB  YEJIIOBEUECKOTO  OpPTraHu3May,
«buoreorieHo3», «buochepa», «MeToabl U3yUEHHUS )KUBOU TPUPOJIBD.

O6opynoBanue: aboOpaTopHOE OOOpPYAOBAHWE I TPOBEICHUS
HAOII0/ICHU, U3MEPEHU, SKCIEPUMEHTOB.



IIpakTnuyeckas padora «/icnosb30BaHUE PA3NUYHBIX METOJOB IIPH
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knetka — cTpykTypHO-QYyHKIIMOHATbHAS €IUHUIIA )KUBOTO. McTopus
oTkpbITHs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus
(T. IIBann, M. Ilneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS
COBPEMEHHOU KJIETOYHOU TEOPHUH.

Metoabl MOJEKYISPHOW M KIETOYHOM OWOJIOrMU: MHKPOCKOIMS,
xpomartorpadus, aNeKTpodopes, METO]T MEYEHBIX aTOMOB,
nuddepeHnnanbHoe EHTPUPYTUPOBAHUE, KYJIbTHBHPOBAHUE KIIETOK.
H3zyuenue ¢uxcuposanuvix Kiemok. DIEKTPOHHAS MHKPOCKOIUSI.
Koungpoxanonaa muxpockonus. Bumanvnoe (npuoixcusnennoe) u3zyyeHue
KJ1IeMOK.

JdemoHcTpanun

[Toptpetsi: P. T'yk, A. JleBenryk, T. IllBann, M. Ilneiinen, P.
Bupxos, K. M. bap.

Tabmuipl u cxeMbl: «CBETOBOM MHUKPOCKOID, «DIIEKTPOHHBIM
MUKpPOCKOI», «IcTOpHs pa3BUTHSI METOJI0B MUKPOCKOITAN.

O0opynoBanue: CBETOBOM ~ MMKpPOCKOIl,  MHUKpOIpenaparbl
PaCTUTETbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHre METOA0B KJIETOUHOI OHOIOTHH
(xpomarorpadus, anekTpodopes, muddepeHnanbLHOe
neHTpudyrupoanue, [11[P)».

Tema 4. Xumuueckasi oprann3anus KJIEeTKH

XHUMHUYECKHUN COCTaB KJIETKU. Makpo-, MHUKpO- 51
yJIBTPAMUKPOAJIEMEHTBI. Boa u €€ posib Kak pacTBOpPUTEINS, peareHTa,
y4acTHE B CTPYKTYPUPOBAHUM KJIETKH, TEILIOPETYJALMH. MHUHEpaIbHbIe
BEIIECTBA KJIETKH, X OMOJIOTUYecKasi poiib. Posib KaTHOHOB U aHHOHOB B
KJIETKE.

Oprannueckue BellecTBa KJIETKUA. bHONOrmyeckue moJIMMEpHI.
benkn. AMHHOKHCIOTHBIM cocTaB OenkoB. CTPYKTyphl OEIKOBOMA
MouieKyJibl. [lepBuunas cTpykrypa Oenka, nenTuaHas cBsizb. Bropuunas,
TPETUYHAsl, YETBEPTUYHAs CTPYKTYyphl. [leHaTypauns. CBoHCTBa OEIKOB.
Knaccuduxkanus 6enxoB. buonorndeckue dhyHkmun 0enKoB. [Ipuonai.

VYrieBoael. MoHOcaxapuapl, JAHCAXapUAbl, OJIMTOCaxapuibl H
nonucaxapuabl. OOUIHii MIaH CTPOSHUS U (PU3UKO-XUMHUUECKHE CBONCTBA
yriaeBooB. buonornueckue QpyHKIMU yTrIeBOIOB.

Jlumunet. ['uapodunsHO-THAPOdOOHBIE cBOMcTBA. Kiaccudukamms
aunuaoB.  Tpurmunepuasl,  GocQOIUMHUABI,  BOCKH,  CTEPOHIBI.
buonornueckune dynkmum aunuaoB. OOIIME CBOWCTBA OMOJIOTHYECKUX
MeMOpaH  —  TEKy4YecTb,  CIOCOOHOCTb K  CaMO3aMbIKaHUIO,
NOJyIPOHULIAEMOCTb.

Hyxneunossie kucnotel. [JHK u PHK. CTpoeHue HyKJI€HMHOBBIX
kucinor. Hykneotuapl. [lpuHumn kommmementapHoctu. [IpaBuio
Yapradda. Crpykrypa JJHK — aBoitHas crimpanb. MecTOHaxX0XIeHUE U
ounonornueckue ¢pyukuu JJHK. Bunst PHK. ®@ynkinuun PHK B knetke.

Crpoenue Monekynbl AT®. Makpospruueckue CBSI3U B MOJIEKYJIe
AT®. buonoruueckue pynkunn ATD. BoccTaHOBIIEHHbIE IEPEHOCUHKH,
ux (QyHKIMU B KIeTKe. J[pyeue wykaeosuompugocpamor (HTD).
CexBenupoBanue JIHK. Memoowr ecenomuxu, mpanckpunmomuxu,
NPOMeEOMUKU.



CtpyktypHas Owuojorus: OuoxuMudyeckue u OHoduU3NUecKue
UCCIIEJIOBAHHUS COCTaBa U TMPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYIL.
Mooenuposanue cmpykmypel u Qyukyuii 6UOMONEKYI U UX KOMIIEKCOS.
Komnviomepuwiii ouszaun u opeanuyeckuu cunme3s OUOMONEKYT U UX
HEeNnpPUpOOHbIX AHAT0208.

JdemoHcTpanun

[Toprpersr: JI. Ilomunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P.
®panxiuz, ©. Canrep, C. [Ipy3unep.

Junarpammel: «PacnipeneneHre XuMHYECKUX 3JIEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuupr u cxemsl: «llepuognueckass TaOauMUa XUMHYECKHX
JIeMEHTOB», «CTpoeHue MOJEeKylbl BOJAb», «BemecTtBa B cocTase
opraHu3zmMoB», «CTpoeHue MoJeKkyibl Oenka», «CTpyKTypbl OEIKOBOU
MOJIEKYJIbI», «CTpOEHHE MOJIEKYJ YIJIEBOJIOB», «CTpOEHHE MOJEKYJI
aMnuaoBy», «HykienHoBble KUCTOTh, « CTpoeHue MoJieKyasl ATDy.

O06opynoBaHue: XMMUYECKAs TIOCY]1a U 000pYJOBaHUE.

JlabopaTtopnass padora «OOHapyxeHHE OEITKOB C IOMOIIBIO
KAQUECTBEHHBIX PEAKIUID.

JlaGoparopuass pabGora «lccrnemoBaHue HYKJIEMHOBBIX KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue U PYHKIHMH KJIETKH

Tunel  KJIETOK:  3yKapUOTHYECKass W [POKAPUOTHYECKAs.
CtpykTypHO-QYHKITMOHATbHBIE 00pa30BaHUSI KICTKH.

Crtpoenue npokapuotuyeckout kiuetku. Kinerounas ctenka 6akTepuit
u apxed. OCOOCHHOCTH CTPOEHHUS TeTepOTpPOPHON M aBTOTPOPHOU
MPOKAPHUOTUYECKUX KIETOK. MecTO U pojIb MPOKApHOT B OUOIIEHO3AX.

Ctpoenne # (YHKIIMOHUPOBAHUE DYKAPUOTHUECKOM  KIIETKHU.
[Ina3maTuueckas MeMOpaHa (utazmanemma). CrpykTrypa
IJ1a3MaTHYECKOU MEMOpaHBHI. Tpancnopt BELIECTB yepes
IUIa3MaTHYecKyl0 MeMmOpaHy: mnaccuBHBIA (auddy3us, obnerdéHHas
muddy3us), axTUBHBIA (NMEPBUYHBIA W  BTOPUYHBIA  AKTHUBHBIN
tpaHcniopT). llomynponuniaeMocte  MemOpanbl. Pabora  HaTpuii-
KaJlMeBOr0 Hacoca. ODHIOIMTO3: MHUHOIUTO3, (Paronuro3. DK30IHTO3.
Knerounas crenka. Ctpykrypa v GyHKIIUN KIETOYHOU CTCHKH PACTCHHI,

rpuOoB.
[Muronnasma. IluTo30ab. LluTtockener. JIBH:KE€HHE IUTOIMIA3MBbI.
Opranouasr  wietku.  OmHOMEMOpaHHBIE ~ OPTaHOWABl  KIICTKH:

supomiazMarnueckas cetb (JIIC), anmapar [onbmxu, JTU30COMBI, UX
cTpoeHne W (QyHKOUH. B3anMoCBsI3b OAHOMEMOpPAHHBIX OPTraHOHUIOB
kietkn. CTpoeHHE TPaHyJISIPHOTO PETUKYIyma. Mexanusm Hanpasienus
benkos ¢ IIIC. CuHte3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['mankuii (arpaHylIspHBINA) 3HIOIIA3MATUYECKUN PETUKYIYM.
CekperopHas ¢yskius anmapara [ompmxu. Moouguxayus 6enxos 8
annapame [onvoocu. Copmuposka 6Genkoe 6 annapame 1 0ab0dxcu.
TpancmopT BemecTB B KJIETKE. Bakyoiln pacTUTEIBHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOWIBI KJIETKH: MUTOXOHAPWHU, TUTACTHIIBI.
Ilpoucxoorcoenue mumoxonoputi u naacmud. Cumouoeenes (K.C.
Mepesickosckuui, JI. Mapeynuc). Ctpoenne u QyHKIIMH MUTOXOHIPHA U
wiactua.  [lepBuyHbIe,  BTOPUYHBIE W CJIOXKHBIE  TUIACTHIBI



(OTOCHUHTE3UPYIOUINX  3YKapHOT.  XJOPOIUIACTBI,  XPOMOILIACTHI,
JIEUKOIIACThI BBICIIUX PACTCHUU.

HememOpanubsie opranouabl kietku CrpoeHue u  QYHKIHH
HEMEeMOpaHHBIX OPraHouI0OB KiIeTKH. Pubocombl. [lpomesicymounsvie
Quramenmol.  MUKpOQUIaMEHTBL. AKmuHogvle  MUKpODUIAMEHMbL.
MpelmeyHsle KIETKUA. AKMUHOBblE KOMNOHEHMbl HEMbIUEUHbIX KIEeMOK.
Mukpotpy6ouku. Kinerounsiii nentp. CTpoeHue U ABUKEHUE KT'YTUKOB
U pecHHMYeK. MukpoTpyOouku wnurtomnasMel. LlenTpuons. benku,
aAccoyuuUpo8anuvle ¢ MUKPOQDUIAMEHMAMU U  MUKPOMPYOOUKAMU.
Momopnvle benxu.

Snpo. Obonouka siapa, XpoMaTHH, KapHOIUIa3Ma, SIPBIIIKH, HUX
ctpoenre u QyHKIuu. SAnepHsiii 6enkoBeii MaTpukc. [IpocTpancTBeHHOE
pacmojoXKeHHe XpoMOocoM B HHTepha3sHOM sApe. Iyxpomamun u
eemepoxpomamun. benku XpomMaTUHA — TUCTOHBL. J{unamuka s0epHou
obonouku ¢ mumose. HAoepHulil mparcnopm.

Kiterounsle BkimtoueHus. CpaBHHUTENbHAs XAPAKTEPUCTHUKA KIIETOK
AYKapHUOT (pacTUTEIbHOM, ) KUBOTHOU, TPUOHOI).

JdemoncTpanuun

[Toptpetsr: K.C. MepexxkoBckuii, JI. Maprymuc.

Tabmuubr u  cxembl: «CTpOEHHE 3YKAPUOTHYECKOM KIIETKH,
«CTpoeHHe >XMBOTHOW KIETKW», «CTpOEHHE pPACTUTEIbHOM KIETKWY,
«CTpoeHne MHUTOXOHIApUMN», «SAnpo», «CTpoeHue NpPOKAPUOTHYECKOM
KIJIETKW.

O6opynoBanue: CBETOBOMI ~ MMKpPOCKOIl, = MHUKpOIpenaparbl
pPaCTUTENbHBIX, >KMBOTHBIX KJIETOK, MHKpOIIpenapaTrsl OakTepualbHBIX
KJIETOK.

JlabopaTtopnas paGora «/3ydueHue cTpoeHHUs KIETOK pPa3IMYHBIX
OpPTraHU3MOB).

IIpakTuyeckas  padora  «l3ydyeHme CBOMCTB  KJIETOYHOU
MEMOpaHBD».

JladbopaTtopnas  paGora  «MccrmemoBanwe — muasmoiiuza U
JEIUIa3MOJIN3a B PACTUTEIBHBIX KIETKaX).

IIpakTuyeckas padora «l3ydeHne HABMIKEHHsS LUTOIUIA3MbI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLleHie JHEPIHU B KJIeTKe

AccuMWISIIUA ¥ JTUCCUMWISILIMS — JBE CTOPOHBI MeTabonm3ma.
Tuner oOMeHa BemiecTB: aBTOTPOGHBIN W TeTepoTpodHBIN. YdacTue
KHACJIOpOJa B OOMEHHBIX Mpoleccax. JHepreTuyeckoe olecredeHue
KkieTku: npespamenue ATO B 00MeHHBIX mpolneccax. DepMeHTaTUBHBIM
XapakKTep PeaKuuil KIeTOYHOro MeTabomm3ma. DEpMEHTEL, HX CTPOCHHE,
cBoiicTBa U MexaHu3M nenctBus. Kopepmentsl. Otnuuns GpepMeHTOB OT
HEOPraHWYECKUX  KaTajau3aTopoB.  benku-akTuBaToppl H  OEJKH-
UHTUOUTOPBL. 3aBUCUMOCTb CKOPOCTH (HDEPMEHTATUBHBIX PEAKIHUA OT
pasnTuYIHBIX (aKTOPOB.

[lepBU4HBINM CUHTE3 OPTaHUYECKUX BEIIECTB B KIIETKE. DOTOCUHTES.
AnokcucenHbIll U OKCUSeHHbIU — (pomocunmes Yy  baxkmepuil.
Ceemocobuparowjue nuemenmsl U NUSMEHMbl PEeAKYUOHHO20 YEeHmpd.
Ponp xmopormuiactoB B mpouecce ¢orocuHTe3a. CBeTOBas U TEMHOBas
da3pl.  Domoowixanue, Cs, C,. u CAM-munvr pomocunmesa.
[IponykTuBHOCTE (oTOCHHTE3a. BnusHue pasauuHbX (PaKTOpOB Ha
cKopocTh (porocuHTE3a. 3HaUCeHNE (POTOCHUHTE3A.



XEeMOCHHTES. Pa3Hoo0Opasue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpUPUIUPYIOIHE  OakTepuH, Kene300aKTepuu, CepoOaKTepuH,
BOJOPOJIHbIE OAKTEPUH. 3HAYEHUE XEMOCHUHTE3A.

Amnaspobnbie opranu3mbl. Buasl 6pokenus. [IpogykTsl OposkeHus u
UX MCIOJb30BAHUE YEIOBEKOM. AHA3pOOHBIE MHKPOOPraHU3MBbI Kak
00BEKTHl OMOTEXHOJIOTHH U BO30OYIUTEN OOJIC3HEH.

AspoOHBIE  OpraHuU3Mbl.  JTalbl  AHEPreTUYECKOro  OOMeEHa.
[ToaroroBuTenbHBIN 3Tam. [ TUKOIN3 — OECKUCIOPOTHOE PACHICIUICHHE
[JIFOKO3BI.

buonornyeckoe OKHCIIEHHE, WIA KJIETOYHOE JbIXxaHue. Poib
MUTOXOHAPHUIA B Ipoleccax OMONIOrM4ecKoro okucieHus. Lukimnueckue
peakuu. OxuciurenbHoe GochopuaupoBanue. DHepeus MeMOPaHHO20
epaouenma npomonos. Cummez ATD: paboma npomonnou ATD-
cunmaswl. llpeumyiiecTBa a’dpoOHOr0 MyTH OOMEHa BEILIECTB IMEpen
aHa’pOOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOT0 OOMEHA.

JdemoHcTpanuun

[Toptpetsl: Ix. ITpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii,
B. A. Durensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl U cxeMbl: «DOTOCUHTE3», «IHEPreTHUUECKU OOMEHY,
«buocunTes 6enka», «Ctpoenue pepMeHTa», « XEMOCHHTERY.

OOopynoBaHue: CBETOBOM  MHKPOCKON, OOOpyAOBaHHE A
MPUTOTOBJICHHS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENApPaTOB.

JlaGoparopHass padora «/3ydyeHrne KaTaaIUTHUYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopaTopHas pabora «3yuyenne (epMEHTaTUBHOTO
pacuieuieHusl NEpPOKCUAA BOAOPOAA B PACTUTEIBHBIX M KUBOTHBIX
KJIETKaX).

JlaGopaTopnass padora «CpaBHEHHE MpPOLECCOB (POTOCHHTE3A H
XEMOCHHTE3a.

JlaGopaTopnass padora «CpaBHEHHE NPOLECCOB OpPOXKEHUA U
JIBIXaHUS.

Tema 7. HaciaeacrBeHHass MH(poOpManus M peanusanus eé B
KJIeTKe

Peaknuu matpuuHOro cuHresa. [IpuHOMIT KOMIJIEMEHTApHOCTU B
peakuMsX  MaTpUYHOrO  CHHTe3a. Peanu3anus  HACIEACTBEHHOMN
uHpopmaruu. [ eHeTHYecKWii KOJA, €ro CBOWCTBA. TpaHCKPUIIIUAA —

MaTpPUYHBIN CUHTE3 PHK. [IpuHIMTIBI TPAHCKPUIILUU:
KOMILIEMEHTAPHOCT, aHTUIIAPAJUICIIbHOCTb, ACUMMETPHUYHOCTb.
Cospesanue  mampuunvix PHK 6  sykapuomuueckoiu  knemke.
Hexooupyrowue PHK.

Tpancnsauua m e€ osrtanel. Yyactue tpaHcnoptHeix PHK B
OnocuHTe3e Oenka. YciuoBusa OuocuHre3a Oenka. KoaupoBanue
aMHHOKHUCIIO0T. Poiib pubocom B OmocuHTe3e Oerka.

Cosepemennvie npedcmaenenus o cmpoenuu 2enos. OpraHusanus
reHOMa y MPOKAapUOT M JYKapUOT. Perymnsius akTUBHOCTH TEHOB Y
npokapuot. I'unoreza onepona (®@. Kakob, K. Mano). Monekynapnoie
Mexanuzmvl IKcnpeccuu 2ewoe y aIykapuom. Ponv xpomamuma 6
peaynayuu pabomsi 2enos. Perynsnns 0OMEHHBIX HMPOIECCOB B KIIETKE.
Kinerounsiit romeocras.

Bupycol — HekiieTouHble (OPMBI KU3HU U OOJUraTHBIE Mapa3HThI.
CTpoeHue  MpPOCTBIX M CJOXKHBIX  BHPYCOB,  PETPOBHPYCOB,



oaxrepuodaron. JKusnenuwiii yuxn JIHK-cooepocawux eupycos, PHK-
cooepocawux eupycos, oaxmepuoghacos. Obpamuas MpPaAHCKPUNyus,
pesepmasza, uHmezpasda.

Bupycubie 3a001eBaHus ueiaoBeKa, KUBOTHBIX, pactenuid. CIIN/,
COVID-19, connanbable 1 MEAUIUHCKHAE TPOOIEMBI.

buoungopmamuxa: unmeepayus u amanuz OOILUWUX MACCUBOS
(«bigdata») cmpyxmyphnvix 6uonoeuueckux oamnvix. Hanomexnonoeuu 6
ouonocuu u meouyume. Ilpoepammupyemvie gynkyuu 6enrkos. Cnocobwvi
00CMasKu 1eKapcms.

JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. . IBanOBCKUM.

TaOmuiel 1 cxeMmbl: «buocunres Oenka», «l'€HETHYECKHMH KO,
«Bupyce», «baktepuodarm.

IIpakTnuyeckas padora «Co3gaHue MOJIEIU BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKU

KneTounsiii nuki, ero nepuoasl u perymsiaus. Marepgasza u MuTo3.
OcobenHoCcTH TIpOIIeCCOB, TpoTekarommx B uHTepdase. I[loarororka
KIeTku K  geneHuto. [lpecunrtetmdeckuii  (MOCTMHUTOTHYECKHUN),
CUHTETUYECKUH M TOCTCUHTETUYECKUN (MPEMHUTOTUYECKUN) MEPUOAIBI

uHTEep(Das3bl.
Marpununbeii cunre3 JHK — perumkanus. [IpuHouns! perummkannn
JIHK: KOMIIJIEMEHTApHOCTb, ITOJTYKOHCEPBATUBHBIN CUHTE3,

aHTUIMApAIIENbHOCTE. Mexanusm pemmukaiuu  JHK.  Xpomocomsr.
Ctpoenue xpomocoM. Temomepsl U TeroMmepaza. XpOMOCOMHBIM Habop
KJIETKU — KapuoTum. J[UIUIOUIHBIA U TarIOWIHBIA HAOOPhl XPOMOCOM.
['omonornunsie XxpoMocoMmsl. [10J10BbIE XPOMOCOMBI.

Jlenenne KiIeTk — MuTo3. CTaAuM MHUTO3a U IPOUCXOAIINE B HUX
npoueccel. Tunel muto3a. Kapuoknne3 m nurtoknHes. buosmorndeckoe
3HAYEHUE MUTO3A.

Perynsauma wmuroTMueckoro nmkna Kietkd. IIporpammmpyemas
KJIETOYHAasi THOEIb — aronTo3.

Kierounoe s1po, XpOMOCOMBI, (PYHKIMOHAJIbHAsI T'€HOMHKA.
Mexanusmor nponugepayuu, ouggepenyuposku, cmapenus u eubenu

knemok. «Llugposas knemkay — Ououngopmamuueckue mooenu
@DYHKYUOHUPOBAHUSA KIIeMKU.
JdemoncTpanuu

Tabmunpl ¥ cxeMbl: <OKM3HEHHBIM IIMKI KIETKH», «MHUTO3),
«Ctpoenue xpoMmocom», «Pernukanusa [JHK».

OO6opynoBaHKe: CBETOBOM MHKPOCKOII, MUKpoIpenaparbl: «MuTo3
B KJIETKaX KOpEIIKa JIyKay.

JlaGoparopHass padora «M3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOIIpenaparaxy.

JlaGopaTopHasi pabora «HabGmroneHue MuTo3a B KJI€TKaX KOHYMKA
KOpEelIKa Jiyka (Ha FTOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpazme opranu3MoB. OTHOKIETOYHEIE,
KOJIOHUAIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHSI U KUZHEACSITEIbHOCTH OJIHOKIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOUHbIE TPUObI, OJTHOKJIETOUYHbIE
BOJIOPOCTH, Apyrue npoTucThl. KolloHUaNbHbIE OPTaHU3MBL.



B3anmocBs3p yacTeld MHOTOKJIETOYHOTO Opranu3Ma. TKkaHH, Oprassl
U cucteMbl opranoB. OpranusM Kak eIuHoe 1enoe. ['omeocTas.

Tkanu pacteHuil. TUIbI pacTUTENBHBIX TKaHEW: 0Opa3oBaTesbHAsd,
NOKpPOBHAas, MPOBOJAILASA, OCHOBHasg, MexaHudeckas. OcoOeHHOCTH
CTpOeHHUs, PyHKINN U pacMoIOKEHUs TKaHEH B OpraHax pacTEHHI.

TkaHW JKMBOTHBIX M 4YEJOBEKA. THWIBI JKUBOTHBIX TKAHEWU:
AMUTENHANIbHASA, COCAUHUTENbHAsS, MbIlIeyHas, HepBHas1. OcOOEHHOCTH
CTpO€HHUsA, (PYHKIMI M PACHOJIOKEHHsSI TKaHEW B OpraHax >KUBOTHBIX H
YEJI0BEKA.

Opranbl. BerertaTuBHbIE U TE€HEPATUBHBIE OpPraHbl PACTEHHIA.
Oprasbl ¥ CHCTEMBI OPraHOB >KMBOTHBIX M 4eloBeka. DyHKIIMN OPraHoB
Y CUCTEM OPIaHOB.

Omopa Tena  opranm3moB. Kapkac  pactenuil.  CKeNeTh
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbIl u
BHYTpEHHHMI ckeneT. CTpOeHUE U TUIBI COETMHEHUS KOCTEM.

JIBr>keHre OpraHu3MoB. J[BMKEHHE OJHOKJIETOYHBIX OPTaHU3MOB:
aM&0OMTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KeHHE MHOTOKJIETOYHBIX
pacTeHUi: TPONMU3MbI U HACTHH. J[BH>)KEHHE MHOTOKJIETOYHBIX )KUBOTHBIX
U 4YeloBeKa: MbleyHas cuctema. Peduiekc. CkeleTHbIE MBIIIIBI U HX

pabora.
[Tutanue opranmsmoB. l[loriomieHne BOMBI, YIJIEKHCIOTO Ta3a U
MUHEPAIBHBIX  BENMIECTB  pacTeHUsMH.  [luTaHWe  >KMBOTHBIX.

BayTpumnonoctHoe u BHYTpUKJIETOYHOE nuiieBapeHue. [lutanue
MO3BOHOYHBIX  JKUBOTHBIX. OTHenbl  MHUILEBAPUTENBHOTO  TPAKTa.
[InmeBapurenbHble xenessl. [InmeBapuTenpHas cucTeMa 4enoBeKa.

Jlpixanue opraHu3MoB. [[pIxaHue pacTeHui. JIpIxaHHE XUBOTHBIX.
Hubdy3uss razoB depe3 MOBEPXHOCTh KIETKU. KokHOE HmbIXaHHe.
JlpixatenpHas moBepxHOCTh. JKabepHoe U J€rouHoe apixanue. Jlpixanue
MO3BOHOYHBIX JKMBOTHBIX M YEJIIOBEKA. ODBOJIIOIMOHHOE YCIOKHEHUE
CTPOEHHUSI JIETKUX TNO3BOHOYHBIX JKUBOTHBIX. JlpIXaTeibHas cHUCTEMA
yenoBeKka. MexaHu3M BEHTWIALMU JIETKUX Yy NTUL U MJIEKOMUTAOIIUX.
Perynsiuus npixanus. JlpixarenbHbie 00bEMBI.

TpaHcnopT BeEWIECTB y OPraHU3MOB. TpPaHCHIOPTHBIE CUCTEMBI
pactenuid. TpaHcropT BemIECTB y »KUBOTHBIX. KpoBEeHOCHas cucrema u e€
opranbl. KpoBeHOCHasi cucreMa MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
Cepauie, KpOBEHOCHBIE cOCYyIbI M KpoBb. Kpyru kpoBooOpaiiieHus.
DOBOJIIOIIMOHHBIE ~ YCIOKHEHUSI CTPOEHUS  KPOBEHOCHOW  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perymisiuus.

Brinenenue y oprann3moB. Beinenenue y pacrenuid. Beigenenue y
#KUBOTHbIX.  CokparutenbHble  Bakyonu.  OpraHbl  BbIJCICHUS.
OunbTpalus, CEKpelus 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MBbI pabOThI
opraHoB BbiaesieHus. CBs3b TOJIOCTH Tella C KPOBEHOCHOU U
BBIJICIIUTEIIBHOM CHUCTEMaMU. BblelieHrue y MO3BOHOYHBIX KUBOTHBIX H
yenoBeka. [louku. Crpoenne wu  (GyHKIMOHWpOBaHWE He]poHa.
O0pa3oBaHuE MOYH y YETIOBEKA.

3amura y OpraHuM3MoB. 3allUTa y OJHOKJIETOYHBIX OpPraHU3MOB.
Cnopel OakTepuil M IUCTHI MPOCTEUIIMX. 3AIUTA Y MHOTOKJIETOUYHBIX
pactennii. Kyrtukyna. CpeacTBa MacCMBHOM M XUMHYECKOW 3aIllUTHI.
OUTOHIIHIBI.

3ammTa Yy MHOTOKJIETOYHBIX KUBOTHBIX. [loKkpoBBI u uX
MPOU3BOJIHBIE. 3allliTa opraHu3Ma oT OoisiesHed. MMMyHHas cucrtema



yenoBeka. KileTouHbI M T'yMOpanabHbIM UMMYHHUTET. BpOXIEHHBIN U
NPUOOPETEHHBIA  CIEMPUISCKUN HWMMYHUTET. Teopus KJIOHAJIbHO-
cenektuBHoro ummynurera (II. Opnux, @. M. bepuer, C. Tonerasa).
BocnanurensHple OTBETBI OPraHU3MOB. POsIb BPOKIEHHOIO MMMYHHUTETA
B Pa3BUTHH CUCTEMHBIX 3a00JIEBAHMIA.

PaznpaxxumocTe M peryysinus y OpraHu3MoB. PaznpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaznpaxuMocTs u peryismus y
pactenuid. PocToBBIE BEIECTBA U X 3HAYECHHE.

HepBHasg cucrema u peduekTopHas peryjasuus y KUBOTHBIX.
HepBHas cucrema u €€ oTzeibl. DBOJIIOIMOHHOE YCIOXKHEHUE CTPOCHHUS
HEPBHOM CHCTEMBI y )KMBOTHBIX. OTIE€IbI TOJIOBHOT'O MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Pediekc u peduekropnas ayra. besycnoBHble U yCIIOBHBIE
pedaekchl.

I'ymopanbpHast perymanuss W SHIOKPUHHAs CHCTEMa JKUBOTHBIX H
yenoBeka. JKenme3pl SHIOKPUHHOW CHCTEMBI M UX TOPMOHBI. [lelicTBue
TOPMOHOB. B3auMOCBsI3b HEPBHOM U 3HAOKPUHHOM cucTeM. | nnoramamo-
runoguzapHas cuctema.

JdemoncTpanuun
IToprper: U. I1. I1aBnos.
TaOmunel u CXEMBI: «OIHOKJIETOYHEIE BOJIOPOCIINY,

«MHOrokneTouHsle Bogopocian», «bakrepuny», «IIpocreitmme», «Opransl
IBETKOBBIX pacTeHUi», «CUCTEMBbI OPraHOB MO3BOHOYHBIX >KHUBOTHBIX,
«BHyTpeHHee cTpoeHHne HaceKOoMbIX», «Tkanu pacrenuin», «KopHeBbie
cucrtembl», «Ctpoenue crebnsn», «CTpoeHue IUCTOBOW IUIACTHUHKNY,
«Tkann  kuBOTHBIX», «Ckener denoBeka», «llumeBapurenbHas
cucremMa», «KpoBeHocHass cucrema», «/lpIxarenpHas cucTemay,
«Hepsnas cucremar, «Koxay, «Mbleunas cucrema», «BolaenurenbHas
CHCTEMA, «OHJOKPUHHAS CHCTEMa, «Ctpoenue MBIIIIIBD,
«Ammynurer», «KumednononoctHeie», «Cxema TUTaHHUS PACTEHUN,
«KpoBEHOCHBIE CHUCTEMBbI MO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHue
ruapbl», «CTpoeHue IiaHapum», «BHyTpeHHee CTpOeHuE IT0KIEBOTO
yepBs», «HepBHas cucrema psiO», «HepBHas cucrema JSITYHIKHY,
«HepBHasg cucrema npecMbikaromuxcs», «HepBHas cucrema mnruiy,
«HepBHas cucrema miekonuraromux», «HepBHas cucrema udenoBekay,
«Peduexcy.

O6opynoBaHue: CBETOBOM  MHMKPOCKOI,  MHKpOIpemnapaThl
OJHOKJIETOYHBIX OPTraHU3MOB, MHKpOIIpenapaTbl TKAaHEW, PaKOBHUHBI
MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, HWIJIOKOXKHUX, YKUBBIE IK3EMIUISPHI
KOMHATHBIX PacTEHUH, TepOapuy pacTEHUH pa3HbIX OTACIIOB, BIAKHBIC
Ipenaparbl  XWUBOTHBIX,  CKEJIEThl  MO3BOHOYHBIX,  KOJUIEKUUHU
O0ECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBEKa, O0O0OpyAOBaHUE IS
JEMOHCTpPAllMM TOYBEHHOTO M BO3AYIIHOTO NUTaHUS PACTCHUH,
paciieTuieHuss Kpaxmajia W O€NKOB TMoJ JAeWcTBHEM (HEPMEHTOB,
000opyaoBaHuE JUIsl AEMOHCTPAIlMU ONBITOB MO M3MEPEHHUIO KU3HEHHOU
€MKOCTH JIETKMX, MEXaHU3Ma [bIXaTEJIbHBIX JIBUKCHHH, MOJEIU
TOJIOBHOT'O MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHel pacTeHUIN.

JlabopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGoparopnass padora «l3ydyeHue OpraHoB  IIBETKOBOT'O
pacTeHusD.

Tema 10. PazmHokeHne ¥ pa3BUTHE OPraHU3MOB



@®opMBbl  pa3sMHOXKEHHSI  OpPraHU3MOB:  Oecmojoe  (BKIIOYas
BEreTaTUBHOE) U MOJI0BOE. Bupl 6€cronaoro pa3aMHOXKEHUS: IOYKOBAHHE,
cropyJisiius, pparMeHTalusl, KITOHUPOBaHHE.

[TonoBoe paszmuoOkeHue. [losoBble KieTkH, niam ramersl. Menos.
Cramun wmeito3a. IloBemenne xpomocom B Meioze. KpoccuHrosep.
buonornuecknii cMmbICi MeK03a W IOJIOBOro Ipouecca. Mewno3 u ero
MECTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsimieBoe pazputue. ['amerorenes y ;kuBoTHbIX. [1os10BBIE
xene3bl. O0pa3oBaHUe W Pa3BUTHE MOJOBBIX KieTok. CriepMaToreHes u
ooreHe3. CTpoeHue MOJTOBBIX KJIETOK.

OmnonoTBopeHHe M 3MOPHOHAIIBHOE  Pa3BUTHE  JKUBOTHBIX.
Cnoco0sI OII0A0TBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OpTraHU3MOB (OHTOTEHE3).
OMOpHONOTHs — HayKa O pa3BUTHH OPraHU3MOB. Mopgozenes — ooHa u3
2nasHulx npobaem smbpuonocuu. Komyenyus mopgozenos u mooenu
mopgoeenesa. Ctanun 3MOpUOreHe3a )KUBOTHBIX (Ha MIPUMEpPE JIATYIIKH).
pobnenue. Tunsr IpOOIEeHUS. Llemepmunuposannoe u
HeoepMuHuposannoe  Opobnenue.  brnacmyna,  munvr  6aacmyi.
OcoOeHHOCTH JIpOOJIEHHS MIIEKOMUTAIOMINX. 3apOAbIIIEBbIE JTUCTKU
(racTpyssinus). 3akiaajKka OpraHOB M TKAHEW M3 3apOJABILIEBBIX JIUCTKOB.
B3aumnuoe BIIUSTHUE yacTeu Pa3BUBAIOLIETOCS 3apojsliia
(aMOpHOHaNbHAS UHAYKIHUS). 3aKJIaJiKa IJIaHa CTPOCHUSI dKUBOTHOI'O KaK
pe3yibTaT HWEPAPXUUYECKHUX B3aUMOJCUCTBUM TE€HOB. BiusHue Ha
IMOPUOHATILHOE PA3BUTHUE PA3TUYHBIX (DAKTOPOB OKPYIKAIOLIECH Cpebl.

Poct u pasButne KuBOTHBIX. [locTIMOpHOHANIBHBIA MEPHO.
[Ipsmoe wm Hempsimoe paszBuTue. PasButne ¢ wmeramopdo3oMm y
0€CIO3BOHOYHBIX U MO3BOHOYHBIX )KUBOTHBIX. bruosiornueckoe 3HaueHne
IPSIMOrO ¥ HEMPSIMOT'O Pa3BUTHS, HX PACIPOCTPAHEHUE B MpUpoJie. TUlsl
pocTa >KUBOTHBIX. DaKTOpPBl PEryJISLUU POCTA >KMBOTHBIX M YEJIOBEKA.
Cragun mNOCTAMOPUOHATIBHOTO PAa3BUTHsS Yy JKUBOTHBIX U YeJIOBEKA.
[Tepuonsl onToreHesa yenopeka. CTapeHue U CMEPTh KaK OMOJIOTUYECKUE
POLIECCHI.

Pasmuoxkenne u pasButue pacteHuid. ['amerodutr u crmopodwur.
Meiio3 B KH3HEHHOM ITMKJIe pacTeHuid. OOpa3oBaHHE CIIOp B IIpoIecce
Mmeino3a. ['amerorene3 y pacteHuil. OIUIONOTBOPEHHE W Pa3BUTHE
PaCTUTENbHBIX OPraHU3MOB. J[BOWHOE OIUTOJZOTBOPEHHE Y LBETKOBBIX
pactennii. OOpa3zoBaHNe U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJisSILiM OHTOT€HE3a Y PACTEHUM U )KMBOTHBIX.

JdemoncTpanuu

[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabmuupr u cxemsl: «BereratuBHOe pa3MHOXeHUE», «Tumbl

Oecroioro Pa3MHOXKECHUSY, «Pa3MHOXeHHE XJIAMHUJOMOHAJIbI,
«PazmHOXeHue  3BryIeHbD, «Pa3mHOXeHue  ruiapby, «Menos»,
«XpOMOCOMBD», «I"amerorenesy, «CtpoeHue  SULEKIETKH U

cepmarozousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsimoe wu
HenpsiMoe  pa3BuTue», «Pa3zButme wmakickoro kyka», «Pa3Burtue
capaHun», «PaszButme narymkw», «J/IBoiHOE OIUIONOTBOpPEHHE Yy
IBETKOBBIX pacTeHui», « CTpOCHHE CEMSIH OJHOAOJBHBIX U JABYAOJIbHBIX
pactenuin», «KU3HEHHBIN UK MOPCKOM KamyCThbl», « KU3HEHHBIA LUK
MXxa», «KW3HEHHBIN UK MTANOPOTHUKA», «KU3HEHHBIN I[TUKI COCHBDY.



O0opynoBanue: CBETOBOMl ~ MMKpPOCKOIl,  MHKpOIpenaparbl
SAMLEKIETOK U CIEPMATO30MI0B, MOAENb «LIMKII pa3BUTHSA JATYIIKWY.

JlabopaTtopHas padora «l/3ydeHue cTpoeHUsl MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpenapaTax».

IIpakTnueckas padora «BpisiBIEHHME NPU3HAKOB CXOJCTBA
3apOJBIIIEN TO3BOHOYHBIX KUBOTHBIX).

JladbopaTopnass pabora «CTpoeHHME OpPraHoB pPa3MHOKEHHS
BBICIIMX PACTECHUIY.

Tema 11. T'eHerMmka — Hayka 0 HAaCJeACTBEHHOCTH H
U3MEHYHBOCTH OPraHM3MOB

HcTopust cTaHOBIIGHUS U Pa3BUTHSI T€HETUKU Kak Hayku. Pabotsl I'.
Menpnens, I'. ne ®@puza, T. Moprana. Poinp OTe4eCTBEHHBIX YYEHBIX B
pasButuu renetuku. Padote H. K. Konsuosa, H. Y. BaBunosa, A. H.
benozepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumogeera-Pecosckoro.

OCHOBHBIE TEHETHMYECKHE MOHATUS M CUMBOJIBL. ['OMOJOrMYHbBIE
XpPOMOCOMBI,  aJUICJIbHBIE  TEHBI,  AJbTEPHATHBHBIE  IPU3HAKH,
JOMHUHAHTHBIM M PELECCUBHBIM NPU3HAK, T'OMO3UIOTa, TE€TEPO3UTrOTA,
qyucTasg JIMHUSA, TUOpuAbl, TeHOTun, ¢eHorun. OCHOBHBIE METOJbI
TeHETUKH: THOPHUAOJOTMYECKUN, LUTOJIOTUYECKUH, MOJICKYISIPHO-
TE€HETUYECKUM.

JdemoHcTpanun

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsnos, H.
M. BaBuwios, A. H. benozepckuii, I'. [I. Kapneuenko, [O. A.
®dununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuupl 1 cxeMbl: «MeTobl FTeHETUKNY», «CXeMBbI CKPELIUBAHUS.

JlaGopaTopnas paGora «Jlpo3oduna kak OOBEKT T€HETHUECKUX
VCCIIENOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemnBanue. [lepBbiil 3akoH MeHaens — 3aKoH
€MHO00pa3us ruOpuI0B IIEPBOTO ITOKOJICHUS. [IpaBuiio
NOMUHHpOBaHMs. Btopon 3akoH MeHnenss — 3aKOH paCILEIUICHUS
npu3HakoB. [luTojormueckre OCHOBBI MOHOTHOPHIHOTO CKPEIIWBAHMUA.
I'mnoresa 4ncTOTHI TaMeT.

Ananusupymomee  ckpemmBaHue. [I[poMexyTOUHBIM — XapakTep
HACJIEJOBAHUS. Pacmenienne IIPU3HAKOB pu HEITOJTHOM
JTOMUHHPOBAaHHH.

JuruOpuaHoe ckpemmBanue. Tpernil 3akoH MeHnzaens — 3aKOH
HE3aBHCHMOI'O HACIIEOBAaHMS IPU3HAKOB. lluTonmormyeckue OCHOBBI
JUTHOPUTHOTO CKPEIIUBAHHUS.

CuennieHHoe HaciienqoBaHue mpu3HakoB. Paboter T. Moprana.
CuernjieHHOe HaCJEAOBAHME T€HOB, HAPYIIEHUE CLEIUICHUS MEXAY
reHaMu. XpoMOCOMHAasl TEOPUsI HACIEICTBEHHOCTH.

l'enernka noma. XpOMOCOMHBIM MEXaHM3M ONPEAEIEHUS MoJa.
AyTOCOMBI U NOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U TeTEpPOraMeTHbIN
nos. I'enermyeckas CTpyKTypa DOJIOBBIX XpomocoMm. HacnemoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

I'enoTun kak nemoctHas cucrema. IlnmenoTponus — MHOKECTBEHHOE
nercTBue TreHa. MHOXKECTBEHHBIM — auIleaIn3M. BzaumonencTBue
HeauienbHbIX TeHoB. KommuiemenTapHocTs. Onuctas. [lonumepus.



['eneTnyeckuil KOHTPOJb pa3BUTHS PACTEHUM, JKUBOTHBIX W
YeloBeKa, a Takke (U3NOJIOTUYECKUX MPOILECCOB, TOBEACHUS U
KOTHUTUBHBIX (QyHKIM. ['eHeTHMueckne MexXaHH3Mbl CHUMOUOTEHE3a,
MEXaHU3Mbl B3aMMOJEUCTBUS «XO3fMH — TMApasuT» M «XO3AUH —
MUKpOOHMOM». ['eHeTHdecKkre acmeKThl KOHTPOJII W W3MEHEHUs
HaCJIeJICTBEHHON MH(POPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoncTpanuun

[Toprpetsr: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «llepBplii W BTOpON 3akoHbI MeHaens»,
«Tpernit  3akoH  MeHnens», «AHaATU3HPYIOUIEE  CKPEIIMBAHUEY,
«HenonHoe nomuHupoBaHue», «CLEMJIEHHOE HACIEIOBAaHUE NPHU3HAKOB
y apo3oduinsly, «l'enernka monay, «Kapuotun uemoeka», «Kapuorum
npo3obuisly, «KapuoTtum nTHLOBD, «MHOXECTBEHHBIN —allJICIU3MY,
«B3auMoenCcTBUE TEHOBY.

O0opynoBaHue: MOJEb A1 IEMOHCTPALIMH 3aKOHOB €JMHOO0pa3us
rUOpUI0B NEPBOrO MOKOJICHHS M PACIIEITIEHUS TPU3HAKOB, MOJIENb IS
JEMOHCTpALMX 3aKOHA HE3aBUCUMOTIO HACJIENOBAHUS PU3HAKOB, MOJEIb
JUISl IEMOHCTPALMHU CLEINJIEHHOIO HACIEAOBAaHUs IPU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKpoIipenapaT: «Jpo3zodunay.

IIpakTnyeckas padora «/3ydyeHue pe3yapTaToOB MOHOTHOPHUIHOIO
CKpEUIMBaHUA y Ap030(QUIIbD).

IIpakTuyeckass padora «/I3yueHue pe3ynbTaTOB AUTHOPUIHOTO
CKpEUIMBaHUA y Ap030(QUIIbD).

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u - cpenbl  NpH  (POpPMHPOBAHHUH
dbenoTHma. N3MeHUnBOCTH MIPU3HAKOB. KauectBeHHbIe u
KOJIMYECTBEHHBIE NMPU3HAKU. BHUIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U
HACJIEJCTBEHHAS.

MonupukannonHas u3MeHYMBOCTh. Ponib cpensl B (hOopMUpPOBaHUU
MOMU(PUKANMOHHON  W3MEHYMBOCTH. Hopma peaknuu  MpU3HAaKa.
Bapuanuonnsliii psig u Bapuanuonsas kpusasi (B. Moranncen). CBolicTBa
MOIM(UKAIIMOHHOW U3MEHYUBOCTH.

I'enorunuueckass u3MeHYUMBOCTh. (CBOWCTBA  I€HOTHIHYECKOU
U3MEHUYMBOCTU. BUbl TeHOTUNIMYECKON U3MEHYMBOCTH: KOMOWHATHBHAS,
MyTallOHHAs.

KomOuHaTuBHAs HM3MEHYMBOCTh. Mei03 M IIOJOBOM IpoIecc —
OCHOBAa KOMOWHATHBHOW  HW3MEHYMBOCTH. Ponb  KOMOMHATHBHOM
U3MEHYMBOCTH B CO3JaHMM T'€HETHYECKOTO pa3HooOpasus B Mpenenax
OJIHOTO BH[IA.

MyTanuoHHasE ~ M3MEHYMBOCTb.  BuIObl  MyTanui:  T'€HHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U WHIYLIUPOBAHHBIE MYTAILUH.
SAnepHble U nuTorUIasmMaTudyeckue Mytanuu. COMaTHYecKHe W MOJIOBBIE
MyTauuy. [IpuanHbel BO3HUKHOBEHN MyTauuii. MyTareHsl U UX BIASHUE
HAa OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAalMOHHOIO IIpoliecca. 3aKOH
TOMOJIOTUYECKUX PSIOB B HAciHeACTBEHHONM wu3MeHunBocty (H.HA.
Basunos). BHesiepHas n3MEHYMBOCTb M HACIEICTBEHHOCTD.

Onuzenemura u SNUSEHOMUKA, POTIb INUSEHEMUYECKUX (haKmopos &
HACeO008AHUU U  UBMEHYUBOCMU  (DEHOMUNUYECKUX NPUSHAKOS Y
OP2aAHU3BMO8.

JdemoncTpanuu

[Toprpersr: I'. ne @pus, B. Moranncen, H. 1. Bapunos.



Tabmunbl u cxembl: «Buasl n3mMeHUnBOCTHY», «MomauduKannoHHas

U3MECHYHUBOCTEY, «KoMmOuHaTnBHAS U3MCHYHUBOCTEY, «Meiio3y,
«OmnonotrBopenuey, «leHeTndyeckue 3a00JIEBaHUS YEIOBEKa», «BUIbI
MyTaLA.

O6opynoBaHue: XHUBble W TrepOapHbIE 3K3EMIUISIPHl KOMHATHBIX
pactenuid, pucyHku (ortorpaduu) >KMBOTHBIX C PAa3NUYHBIMU BUIAMH
U3MEHYUBOCTHU.

JlabopaTtopnass  padora «lMcciemoBanue  3aKOHOMEPHOCTEMN
MoIM(UKAIIMOHHONW M3MeHYUBOCTH. [locTpoeHre BapualimoOHHOTO psija u
BApUALIMOHHOW KPUBON».

IIpakTuyeckass padora «Myrtanuu y npo3oduiabl (Ha TOTOBBIX
MUKpOIIpEnaparax).

Tema 14. I'eHeTnka 4yen0BeKa

Kapuotun uenoseka. MexayHapoaHas mporpamma HCCIEIOBaHHUS
r€HOMa  4YeloBeKa.  MeTonpl  M3Y4YEHHsT TE€HETMKM  4YeJIOBEKa:
TE€HEAJOTUYECKUM, OIM3HEIOBBIM, ITUTOTC€HETUYECKUM, MOIMYJISIHMOHHO-
CTaTUCTUYECKHUU, MOJIEKYJISIPHO-T€HETHYECKHUU. CoBpeMeHHOE
ONIPENIECIICHNE TE€HOTHUIA! IIOJITHOTEHOMHOE CEKBEHHUPOBAHME,
T€HOTUIIMPOBAaHWE, B TOM uucie ¢ nomompto [II[P-anammsa.
HacnenctBennele 3a0osieBaHusl 4eloOBEKa. ['€HHbIE M XPOMOCOMHBIE
00e3Hn YEJI0BEKA. bonesnn Cc HACJIEICTBEHHON
[PEIpPacHOIOKEHHOCTbIO.  3HAaYE€HUE  MEJUUMHCKOM TE€HETHUKH B
NPEIOTBPALICHUN W JIEYEHHH T'€HETHYECKUX 3a00JeBaHUN 4YeJIOBEKa.
Menuko-reHeTH4eckoe  KOHCyJnbTHpoBaHHE.  CTBOJIOBBIE — KIIETKH.
[loHsiTHE «T€HETHYECKOro Ipy3a». DTUUYECKUE aCHEKThl UCCIIEI0BaHUN B
00J1aCTH peTaKTUPOBAaHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (GakTOphI MOBBIIEHHOW YyBCTBUTEIBHOCTH YEJIOBEKA
K (U3NYECKOMY M XHMHUYECKOMY 3arps3HCHUIO OKPYXKAIOIIEH Cpesbl.
['eneTnyeckas npeapacoNOKEHHOCTh YEIOBEKA K TATOJIOTUSM.

JdemoHcTpanun

Tabnuipel u cxembl: «Kapuotun yenoBeka», «MeToasl H3ydeHUs
TE€HETUKHU YEJIOBEKay, «I 'eHeTnyeckne 3a00I€BaHUs YETOBEKaY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POJTOCIOBHOWY.

Tema 15. Cennekunsi OpraHu3MoB

JlomecTukanuss WM CEJNEeKUUsA.  3apoXKIACHUE  CElIeKUUH U
nomectukanuu. Yuenune H. M. BaBuiioBa o LlenTpax npoucxoxaeHus u
MHOrooOpasusi KyJbTYpHBIX pacTeHuil. Ponp cenexkuum B CO3aHUU
COPTOB pacTeHWil W mopoh >XKUBOTHBIX. CoOpT, mopoja, mITaMM. 3aKOH
TOMOJIOTMYECKHX PSAJOB B HACIEACTBEHHOM wu3MeHuumBoctn H. MW.
BasuioBa, ero 3HaueHue 1715 CENEKIUOHHON PadOTHI.

MeTtoapl  celeKIMOHHOM  paboTbl.  McKyccTBEHHBIM — OTOOD:
MacCOBbI W HWHAMBUAYAIbHBIA. JTanmbl KOMOWHAIIMOHHOM CEJIEKIIHH.
UcnbiTanne npousBoguTenei mo moToMcTBy. OTOOp MO TE€HOTHUILY C
MOMOIIbIO OLIEHKH (PEHOTHNAa TMOTOMCTBAa M OTOOp MO TEHOTUIY C
romol1pio ananuza JIHK.

HcKyccTBEHHBI MyTareHe3 Kak MeETOJ CEJIEKIHOHHOM padoThI.
PamnanmoHHpll 1 XMMUYECKHM MyTareHe3 KAaK MCTOYHHK MYTalUU y
KyIbTypHbIX ~ (QopM  opraHu3moB. lcmonb3oBaHME€  T€HOMHOIO
penakTupoBaHuss U MeTofoB pexoMOuHaHTHBIX JIHK s monyuyenus
VCXOJHOT'0 MaTepuaia i CEJIEKLUN.



[lonmydyenne  mOAMIUIONAOB. BHyTpuBHAOBas  ruOpuAM3aIlus.
bin3kopoacTBeHHOE cKpemuBaHue, win HHOpuauHr. HepoactBeHHOe
CKpeUIMBaHUE, WIM ayTOpUIUHI. ['eTepo3suc Hu €ero NpUYUHBI.
Hcnonp3oBanue rerepo3uca B cenekuuu. OtaanéHHas ruOpUaM3aIus.
[Ipeononenne Oecryioavsi MEXBHUIOBBIX TuOpui0B. JlocTHykeHHs
CEJIEKLIUU PACTEHUI U )KUBOTHBIX. «3e1EHaAs peBoNIOYUsL).

CoxpaHeHHE W H3YyYECHHE T'€HETHYECKUX PECYpPCOB KYJbTYPHBIX
pacTeHH U UX AUKUX POAWYEH N7 CO3AaHUS HOBBIX COPTOB U THOPHIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJBTYp. M3yuenue, coxpawenue u ynpaeieHue
CEHEeMUYECKUMU PeCypPCamu CelbCKOXO3AUCMBEHHbIX U NPOMbICI0BbIX
HCUBOMHBIX 6 YeNAX YAVUUEHU CYWeCmEYIoOWux U cO30aHusi HOBbIX
nopoo, TUHUL U KPOCCO8, 8 MOM YUCIE C NPUMEHEHUEM COBPEeMEHHBIX
Memo008 HAYUHbIX UCCIeO008AHUN, NepedosblX uoeu U NepcneKmueHbIX
MexHON02UU.

JdemoHcTpanun

[Toprpersr: H. Y. Basunos, M. B. Muuypun, I'. JI. Kapneuenxo, I1.
I1. JIyxpsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupbl u cxembl: «LleHTpbl NPOUCXOXKIAEHUS U MHOrooOpasus
KyJIbTYPHBIX  pacTE€HUI», «3aKOH TIOMOJIOTHYECKMX  pAIOB B
HACJIEICTBEHHOW W3MEHYHMBOCTH», «MeTroabl cenekuuny, «OTaai€éHHas
rudpuauzanus», «MyTtareHes».

JlabopaTtopHas padora «/I3ydyeHne coOpToB KyJIbTYPHBIX PACTEHHI
Y TIOPOJI TOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «3yueHrue METOJIOB CEJIEKIIUN PACTEHUID.

IIpakTHyeckas padora «IIpuBuBKa pacTeHHID.

Ikekypeuss  «OCHOBHBIE METOABl M JIOCTHXKEHHSI  CEJICKIIUU
pacTEeHUH M JKUBOTHBIX (HA CEJNEKIHOHHYI0 CTaHUUIO, IUIEMEHHYIO
(depMy, COPTOMCHBITATENBHBIN YYacTOK, B TEIUIMYHOE XO3SIICTBO, B
J1a00paTOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOIO LIEHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKas1 OMOJIOT UL

OOBEeKThI, HCMOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE H
TKaHEBbIE  KYJIbTYPbl, = MHUKPOOPTaHU3MbI, HUX  XapaKTEPUCTHKA.
TpaauimonHas OMOTEXHOJIOTHS: xje0omeuenue, MOJTyYEHHE

KHACJIOMOJIOYHBIX MPOJIyKTOB, BUHOAEINE. MUKPOOHOIOTHIECKHI CUHTE3.
OObeKThl MHKpOOHMONOrHUecKuX TexHojoruil. IIpomsBoacTBo Oenka,
AMUHOKHUCIIOT U BUTAMHHOB.

Co3aHue TEXHOJOTMH W HMHCTPYMEHTOB II€JICHANPABIECHHOIO
U3MEHEHHSI U KOHCTPYMPOBAHUS TE€HOMOB C IEJIbI0 IOIYYEHUs
OPraHW3MOB M HX KOMIIOHEHTOB, COJEpKAllMX HE BCTPEYAIOIIMECS B
npupoae ONOCUHTETUUECKUE Ty TH.

Kierounas wunxeHepusa. MeToasl KynbTypbl KIETOK W TKaHEW
pactenuid U KUBOTHbIX. KpmobOanku. Comarudeckas rudOpuauzanus u
coMaTtu4eckuit amMOpuoreHes. lcronap3oBaHWEe TarioWJOB B CEIEKIUU
pacrenuil. [lonyuenue MOHOKIOHANbHBLIX anmumen. Hcnoavzosanue
MOHOKIOHANbHBLIX U NOJUKIOHANbHBLIX — aumumenr 6  MeOuyuHe.
HckyccTBeHHOE  OIUIOOOTBOpEHME. PEKOHCTpyKnMs — AMUEKIETOK U
KJIOHUPOBAHHUE JKMBOTHBIX. MeToA TpaHCIUIAaHTAlMU SAEp KIETOK.
Texnonoecuu 0300poseneHUs, KyIbMUBUPOBAHUS U MUKDPOKIOHAILHO20
DA3MHOJICEHUS CEIbCKOXO3AUCMBEHHBIX KYIbIYP.

XpOMOCOMHas U T€HHasi MH)KEeHEepUsl. VICKyCCTBEHHBIN CUHTE3 reHa
u KoHcTpyupoBanue pekomOunantHbiXx JIHK. Cozdanue mpawnceennwvix



opeanusmog. JIOCTHKEHUsS W TEpPCHEKTHBbl XPOMOCOMHOW M T'€HHOM
UHXEHEPUH. OKOJOIMYECKME M  3THYECKHE MpoO0JIeMbl T'€HHOU

VHXCHEPUU.
MenunuHckue OMOTEXHOJIOTUH. IToctrenomuas udposas
MEJIUIIMHA. [IL[P-nnarHocTuka. MeTa00JIOMHBIN aHajau3,

TEHOLCHTPUYECKUM aHAJIN3 MPOTEOMAa YEJIOBEKA I OLUEHKH COCTOSHMS
€ro 310poBbs. MCnob30BaHKWE CTBOJIOBBIX KJIETOK. TapreTHas Teparwus
paka. 3D-OmounxeHepus mjig pa3paboOTKH (yHAAMEHTAIBHBIX OCHOB
MEIULUHCKUX TEXHOJIOTH, CO3/1aHMsI KOMIJIEKCHBIX TKAHEH COYeTaHuEM
TEXHOJIOTH TPEXMEPHOTO OMONIPUHTHUHTA U cKad O IuHTa I PEIICHUs
3a7a4 NEPCOHAU3UPOBAHHON MEIUIVHBI.

Co3aHue  BEKTOPHBIX  BaKUMH C  Leabko  o0ecreyeHus
KOMOMHHUPOBAHHOM 3amuThl OT Bo30yauteneit OPBU, ycranoBnenue
MOJIEKYJISIPHBIX MexaHu3MoB ¢yHkiuonupoanus PHK-conepskammx
BUPYCOB, BBI3BIBAIOIIUX O0CO0O OMacHble 3a00JeBaHHs 4YeNOBEeKa U
KUBOTHBIX.

JdemoncTpanuu

Tabmuipt u  cxembl: «Mcmonb3oBaHWE MHKPOOPTaHW3MOB B
IPOMBIIIEHHOM MpPOHU3BOACTBEY», «Kilerounas wunxeHepus», «l'eHHas

UHXEHEPUSD.
JlabopaTopHasi padora «3yueHrne 00bEKTOB OMOTEXHOIOTUM.
IIpakTHyeckas padora «ITomyuenne MOJIOYHOKHCIIBIX

IIPOIYKTOBY.

Ikekypeuss «buorexHonmoruss — BaKHEWIIAas MPOU3BOAUTEIbHAS

CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHIECKOE MPOU3BOJICTBO)Y.
11 KUIIACC

Tema 1. 3apoxaensme HW  pasBUTHE  JBOJIOIHOHHBIX
NnpeACcTaBJIeHNH B OMOJI0TUH

DBOJIIOIMOHHAS Teopus 4. JapBuHa. [Ipennoceuiku
BO3HMKHOBEHUs JapBuUHU3MA. JKW3Hb M HayyHas JesTenbHOCTh Y.
Hapsuna.

JBwxyume cuibl 3Bodound BuaoB no Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTh Pa3MHOXKEHUS OpPraHU3MOB, HAaCJICICTBEHHAs
U3MEHYMBOCTh, OOprOa 3a  CyIIECTBOBAaHUE, €CTECTBEHHBIH U
UCKYCCTBEHHBII OTOOD).

Odopmrnenne  cunTeTHueckod  Teopun  3Bomroruu  (CTO).
Heittpanbnass Teopust sBoionuu. CoBpeMEHHasi  SBOJIOIMOHHAs
Ouonorus. 3HAUYEHHWE OHBOJIOIMOHHOW TeOpuh B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanun

[Toptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-
Unep, K. KroBbe, U. HapBun, C. C. YUerBepukos, U. U. [lImanbraysen,
Jx. Xonneun, /1. K. benses.

Tabmuupr u cxemsl: «Cucrema xxuBoi npupozs! (mo K. JIuaaew)»,
«Jlecthuna  kuBbIX  cymectB  (mo  Jlamapky)», «MexaHuzm
dbopMupOBaHUs TPUCIIOCOONEHUH Yy pPACTEHUH U KHUBOTHBIX (IO
Jlamapky)», «Kapra-cxema wMapmpyra nyrtemectsus Y. [lapBunay,
«Haxogku Y. JlapBuray, «®DopMbl OOpHOBI 3a CYIIIECTBOBAHHUE,
«ITopompr romy6eit», «MHOrooOpasue KyJIbTypHBIX (OpPM KamyCTh»,



«ITopoapl AOMaNIHUX KUBOTHBIX», «Cxema 0Opa3oBaHUsI HOBBIX BHJIOB
(mo Y. lapBuHny)», «CxeMa COOTHOILICHUS ABUKYIIMX CUJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJTFOLII.

Tema 2. MUKPOIBOTIOLHSA U €€ Pe3yJIbTATHI

[TonysAuus Kak 3neMeHTapHas eIuHuIa 3BOIIOIUH. COBpEMEHHbBIE
METO/Ibl OLIEHKH T€HETUYECKOI0 pa3HOOOPA3Usl U CTPYKTYPbI IMOITYJISILIHIA.
N3meHenne reHooH1a MOMYJSIUU KAK 3JEMEHTApPHOE SBOJIOLHUOHHOE
sBJICHHE. 3aKOH TeHeTnueckoro paBHoBecus J[x. Xapmau, B. BaitaOepra.

OnemeHTapHble  (QaKTOpPBl  (OBMKYLIME  CHJIBI)  3BOJIOLUH.
Myraunonssiii mpouecc. KomOnHatuBHas u3MeHUUBOCTh. Jpeiid reHos
— CiIy4yaliHble HEHANpAaBJICHHbIE W3MEHEHUS 4YacToT ajulelied B
nomysiusax. Ddext ocHoBaTens. Ighgdexm OymuliouHo20 2opaviuuKa.
CHudicenue e2enemuueckoco paszHooobpaszus: NPUdUHbl U CIEO0CMEUsl.
IIposisnenue 3¢ppexma Opeiigha 2ernos 6 OOILUUX U MATLIX NONYIAYUSIX.

Murpanumn. N3osus MO JISILUI: reorpaduueckas
(mpocTpaHCTBeHHAs ), OMoIorHYecKas (pernpoyKTUBHA).
EctecTBeHHbIii 0oTOOp — HampaBisionmid (paxTop IBOIIOIHH.

@®opMBI  €CTECTBEHHOTO OTOOpa: JABIKYIIUH, CTAOWIM3UPYIOIIHA,
paspeiBaroluii (au3pynrtuBHbIi). IlomoBoil orOop. Bo3HHMKHOBEHWE U
IBOJIFOLUS COLIMAIBHOTO MTOBEAEHUS KUBOTHBIX.

[IprcnocoO0aeHHOCTh OPTaHU3MOB KaK pe3yIbTaT MUKPOIBOIIOIIH.
Bo3HuKHOBEHHE TPHUCTIOCOOJICHU y OpraHu3mMoB. Apomopho3bl H
uanoagantauuu.  I[lpumepsl  mpucnocobieHudt y — OpraHu3MOB:
Mopgosornueckue, GU3noIornyecKnue, ONOXUMUYECKUE, TOBECHUECKHUE.
OTHOCUTENBHOCTh MPUCTOCOOJIEHHOCTH OPTaHU3MOB.

Bupn, ero kputepun u cTpykrypa. BugooOpazoBanue kak pe3yibTar
MUKPOIBOJIIOIMH. M3omsmust — kimoueBod (hakTop BHI00Opa3OBaHMS.
[lytn U CIOCOOBI BUJI000pa30BaHUs: aJITONaTPUYECKOE
(reorpaduueckoe), CUMIATPUUIECKOE (IKOJOTUYECKOE), «MTHOBEHHOE)
(momumnouau3anus, TUOpUaM3anus). J[IUTETPHOCTH 3BOJIOIMOHHBIX
IPOLIECCOB.

Mexanu3mbl (POPMUPOBAHUS OUOJIOTHYECKOTO Pa3HOO0pa3Hsl.

Ponb 3BONMIONMOHHONM OHOJOrMK B pa3padOTKE HAYyYHBIX METOJ/OB
COXpaHeHus OuopasHooOpa3zus. MHUKpPOIBOJIOLUSA H  KOIBOJIOLHUSA
Napa3uToB U WX X031eB. MexaHu3mbl (POPMHpPOBAHHS YCTOMUMBOCTH K
AHTUOMOTHUKAM M CTIOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpanun
[Toptpetsr: C. C. YerBepukos, D. Maiip.
Tabmuubl 51 CXEMBI: «MyTtanuonHnas U3MEHYUBOCTDY,

«llTonmynsimuonHast  cTpykrypa BHIa», «(Cxema NpOSBICHHS 3aKOHA
Xapan—BaitnOepray, «/IBHKyliue CUIIbI 3BOJIIOLUNY, «IKOJOTHYECKAS
U30JIALMA TOMYJISIHUN ceBaHCKON dopenm», «['eorpaduyeckas nzonauus

JIMCTBEHHUIBI cubupckoun u JIMCTBEHHUIIBI JaypCKO»,
«lTonynaiMoHHbIe BOJTHBI YHCJICHHOCTH XHUIIHUKOB U KepTB», «Cxema
JNEUCTBUSL ~ €CTECTBEHHOrO  OTOOpay, «Dopmbr  OOpROBI  3a
CyLIECTBOBAHUEY, «nnycTpranbHbIi MEJIAaHU3MY, «oKuBble
HCKOIIa€MbIE», «lToxkpoBuTenbCTBEHHAS OKpacka JKAUBOTHBIX»,
«IIpenympexgaromas  OKpacka  KUBOTHBIX», «DU3HOIOTHYECKHE
ajanTalumny, «ITpucnocob6IeHHOCTh OpPraHu3MOB u ee

OTHOCUTENBHOCThY, «Kputepun Buga», « Buasl-npotHukmn», «CTpykTypa
BUJa B mpupojae», «Cmocobsl BumooOpaszoBanms», «[eorpaduaeckoe



BUJ000pazoBaHue  TpEX  BUAOB  JIAHABIIICH»,  «DKOJOTHYECKOE
BHJI000pa30BaHWEe  BHUAOB  CUHHIY, «llomumuiomabl — pacTeHUI»,
«KarmycTHO-peneuHblil ruopumy.

O6opynoBanme: TepOapul pPACTCHHM, KOJUICKIIMM HACEKOMBIX,
yyyera NOTUL W 3BEped C NPUMEPAMH Pa3IMYHBIX IMPUCIOCOOIEHUH,
yyyera NTUL W 3BEpPEd pa3HbIX BUAOB, repOdapuM pacTeHUld OIU3KUX
BUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMMU.

Jlabopatopnass pabGora «BpIsiBICHHE H3MEHUYMBOCTH y OCO0OeEi
OJIHOTO BHJIA».

JlabopaTtopuas pa6ora «lIpucmocobneHuss OpraHU3MOB U UX
OTHOCHTEIbHAS 11€JIECO00Pa3HOCTHY.

JlaGoparopHast padora «CpaBHeHHE BUJIOB o
MOP(HOIOTHYECKOMY KPUTEPUION.

Tema 3. MaxkpodBosrouus 1 e€ pe3yabTarbl

Mertoabl n3y4eHus: Makpo3BOJIIOLMH. [laieoHTOIOrHYECKE METOIBI
u3ydeHus sBoiounu. [lepexomansie GopMbl U (PUIOTEHETUUECKHE PSAbI
OpraHU3MOB.

buoreorpaguyeckue MeTonpl u3ydeHus dBomonuu. CpaBHEHHE
¢opsl U payHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu
3emuid. BUIBI-3HIEMHUKH U PETTUKTBHI.

OMOpPHUONOTHYECKHEe U CPAaBHUTEIBHO-MOP(POIOTUUECKIE METObI
U3YYEHHS IBOJIIOIMH. [ 'eHeTHYeCcKne MEeXaHU3Mbl SBOJIFOLIMM OHTOI'€HE3a
Y TIOSIBJIEHUS 3BOJIFOIIMOHHBIX HOBIIECTB. ['OMOJIOTNYHbIE U aHAJIOTUYHBIE
opranbsl. PynuMmeHTapHble Oprambl M araBU3Mbl. MOJEKYJIIpHO-
F€HETUYECKUE, OMOXMMUYECKHE W MaT€MaTHUYECKHE METOJbl H3yYEHHUS
’BOMIIOLMHU. ['oMosornuHbie reHbl. COBpEMEHHBIE METOJbI IOCTPOCHHUS
(UIOreHeTHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUX U SBOJIFOLUSI TEHOMOB.

OOuue 3akoHOMEpHOCTH (IIpaBWiia) 3BOJOUUU. [IpuHyun cmenwbl
@yuxyuti. HeoOpaTUMOCTh  DBONIONWU.  AJIAaNITUBHAS  paJHaIlvsl.
HepaBHOMEpHOCTH TEMIIOB 3BOIIOLIUH.

JdemoHcTpanun

[Hoptpersr: K. M. Bbap, A. O. Kosanesckuii, ®@. Mromiep, O.
['ekkensb.

Tabmuipt u cxembl: «@DUIOTEHETHUYECKUUA  psAll  JIOMIaamn»,
«APXEONTEPUKCY, «3Bepo3yObIe ALIEPBDY, «Crerornedansiy,
«Punnopute», «CeMeHHbIE MAOPOTHUKNY, «buoreorpaduueckue 30HbI
3emum», «Jlpeitd koHTHHEHTOB», «Pemukte»y, «HavambHple cramgun
AMOPHUOHATBHOIO Pa3BUTHUS MO3BOHOYHBIX JKUBOTHBIX», «I OMOJOTHYHBIE
Y aHAJIOTUYHBIE OpraHb, «PynuMeHTb, «ATaBU3MBID»Y, « XpOMOCOMHBIE
HAOOpBI YEIOBEKAa M IIMMIAaH3e», «[J1aBHbIE HANpaBIEHUS SBOJIOLUNY,
«O01IMe 3aKOHOMEPHOCTH 3BOJIIOIIUNY.

OO6opynoBaHue: KOJUIEKIMU, TrepOapuu, MYJSDKA HCKOMAeMbIX
OCTaTKOB  OPraHU3MOB, MYJSDKM  TOMOJIOTMYHBIX, aHAJIOTHYHBIX,
PYIMMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIINNA HACEKOMBIX.

Tema 4. IlpouncxokaeHue U pa3BuTHe JKM3HU Ha 3emJie

HayuHble runoTes3sl NPOUCXOXKACHUS KU3HU Ha 3emie. AOHOreHes
U mnaHcrnepMud. JloHaydHbIE MPEACTABICHHUS O 3apOXKICHHM KU3HU
(kpeanioHHU3M). ['MIOTE3a MOCTOSHHOIO CaMO3apOXKIACHUS KU3HU U €€
onpoBepxkenne onbvitTamMmu @. Peaum, JI. Cnamnanuanum, JI. Ilactepa.
[IpoucxoxneHne KU3HU U aCTPOOUOIIOTHUSI.



OcCHOBHBIE 3Tanbl HEOpraHW4yeckod HBomonuu. IlmanerapHas
(reojornyeckast) OHBOMIONMSA. XUMHYECKas OJBOTIONHSA. AOHOTCHHBIH
CHUHTE3 OpraHMuYecKuX BellecTB U3 Heopranmyeckux. Omneit C. Musiepa
u . IOpu. O6pa3oBanue momumepoB U3 MoHOMepoB. KoarepBaTHas
runore3a A. WM. Omnapuna, rumnore3a mnepBUYHOro OynboHa JIK.
Xonaeitna, renerndeckas runotesa I'. Mémnepa. Puboszumser (T. YUek) u
runote3a «mupa PHK» V. TI'mnbepra. dopmupoBanme MemOpaH u
BO3HUKHOBEHUE MPOTOKIETKH.

Ucrtopuss 3emnnm wu  wmetonbl €€ wu3ydeHus. Vckomaemble
oprannueckue octatku. ['eoxpononorus u €€ metoabl. OTHOCUTENbHAS U
a0COJIOTHAST TEOXPOHOJOTHA. ['€OXpPOHONIOTHYECKasT TTKajia: JOHBI, 3PHI,
MIEPUO/IbI, JTTOXH.

Hauvanbubie »tanel  opranmyeckor sBosouuu. llosBieHue wu
HBOJIIOLIMS TEPBBIX KJIETOK. JBOJIOIMUS MeTabonu3ma. Bo3HMKHOBEHHE
nepBbIX dKocucTeM. COBpeMEHHBIE MUKPOOHBIE OMOTIIEHKA KaK aHAJIOT
nepBeix Ha 3emse cooOmiectB. Ctpomaronuthl. [IpokapuoTel u

DYKapHOTHI.

[Ipoucxoxnenne dykapuoT (CUMOMOTEHE3).  DBOJIOIUOHHOE
MPOUCXOXKJEHNE  BHPYCOB.  [IpOMCXOXIEHHWE  MHOTOKJIETOUYHBIX
OpraHu3MoB. BO3HHKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOIUMU BBICHIMX pacTeHuil. (OCHOBHBIE
apomopdo3bsl pacteHuil. Bbixom pactenuid Ha cymy. [losBieHue
CIIOPOBBIX pPAaCTeHUl W 3aBoeBaHUME HMU cylid. CEeMEHHbIE PACTEHUSI.
[IpouncxoxieHne HBETKOBBIX PACTEHUM.

OcHOBHBIE ATanbl HBOJIOLMHU KUBOTHOTO Mupa. (OCHOBHBIE
apomopho3bl KUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3HB
B Boje. OBOJIOLUA TMO3BOHOUYHBIX. [Iponcxoxnenue ampubuit u
pentwui. [IpoucxoxaeHne MIIEKONHUTAOMWMX MW 0Tl [IpuHIUn
KJIFOYEBOT'O apomopdo3a. OcBoeHue 0CeCII03BOHOYHBIMHU u
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButne xu3HM Ha 3emiie N0 3paM M IEpUOJAM: apXeil,
MIPOTEPO30, Majaeo30M, Me3030HM, KaiHOo30H. OOImas xapaKTepHUCTHKA
KJIMMaTa W TeoJIOTHYECKUX mpoueccoB. IlosiBleHre U pacuBeT
XapaKTEepHBIX OpPraHW3MOB. YTJeoOpa3oBaHUE: €r0 YCJIOBUS U BIIUSIHUE
Ha ra3oBbIil cOCTaB aTMOC(EpHI.

MaccoBble BBIMUpPAHHUSI — SKOJIOTMYECKHE KPU3UCHI MPOILIOrO.
[IpyuuHbl ¥  CIEACTBUSL MACCOBBIX BbhIMUpaHUW. CoOBpPEMEHHbIN
DKOJIOTMYECKUH KpU3HUC, ero ocoOeHHocTu. I[Ipobnema coxpaHeHus
ounopazHooOpasus Ha 3emiie.

CoBpemeHHass cuUCTeMa oOpraHuyeckoro wmupa. [lpuHuunbI
kiaccudukamuu  opraHu3mMoB. OCHOBHBIC CHCTEMATHUYECKHE TPYTIIIBI
OpTaHU3MOB.

JdemoHcTpanun

[Hoprpersr: ®. Pemu, JI. Cnammanumanu, JI. Ilactep, W. WN.
MeunukoB, A. U. Onapun, /Ix. Xonngeitn, I'. Mémnep, C. Mumnep, I
Opn.

Tabmuner u cxemul: «Cxema omneita @. Penm», «Cxema ombita JI.
[Tactepa mo u3yueHHIO camo3apokieHHs *ku3Hu», «Cxema ombita C.
Mwuwmniepa, I Opwu», «DOTanbl HEOPraHUYECKOM  DBOIOLIUMNY,



«l'eoxpoHonornueckas mkana», «HavyanpHble STambl OpPraHUYECKOU
aBomOIMNY, «Cxema oOpa3oBaHUS JYKAPHOT IMYyTEM CHUMOUOTECHE3a,
«Cucrema uBoW mpupons», «CtpoeHue BUpycay, «ApPoMOPGO3bI
pacTeHui, «PuHMOPUTHDY, «OIHOKIETOUYHEIE BOJIOPOCIINY,
«MHOTOKJIETOYHbBIC BOJIOPOCIINY, «Mxuy, «lTamopoTHUKW,
«I"onocemenHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHuit», «Cxema
pa3BUTHSA KUBOTHOTO MHPA, «Apomopdo3sl KUBOTHBIX),
«IIpocrenmmey, «Ku1iiegyHonooCcTHEIE, «IInockue YepBU»,
«YUnenucronoruey, «PbiOb», «3emHOBOAHBIEY, «lIpecMbikaroniuecs,
«lItnaey, «Muekonuraromue», «Pa3zBuTre XU3HH B apXEHUCKOM 3pey,
«Pa3BuTHe KU3HM B NPOTEPO3OUCKON dpe», «Pa3sBurne Xu3HU B
MaJIe030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3zButue
KU3HU B KailHO30MCKOW 3pe», «COBpeMEHHasl CUCTeMa OPraHhYeCKOTO
MHUP.

OOGopynoBanue: repbOapuu  pacTeHUN  pa3IUYHBIX  OT/EJIOB,
KOJUICKIIMH HACEKOMBIX, BJIAKHBIC IpEmapaTbl >KUBOTHBIX, PaKOBHUHBI
MOJUTIOCKOB, KOJUICKIIMU UTIJIOKOXKHUX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX,
yyyena MNOTUL W 3BEPEH, KOJUIEKIIMM OKAMEHEIIOCTEH, IMOJE3HbIX
VCKOIIA€MbIX, MYJISDKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaiabHasi n1adoparopHasi padora «MoJenrpoBaHUE ONBITOB
Mumiepa—tOpu 1o u3yyeHur0o aOMOr€HHOIO CHHTE3a OPraHHMYECKHUX
COEIMHEHH B IEPBUYHOMN aTMOchepe».

JlaGoparopHnass pabGora «/3yuyeHne W ONMCaHWE HMCKOMAEMBbIX
OCTaTKOB JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «/3ydyeHne OCOOEHHOCTEN CTPOEHHUS
pACTEHUH Pa3HbIX OTIICIIOBY.

IIpakTnueckas padora «/3ydyeHne OCOOEHHOCTEN CTPOEHHUS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema S. [IpoucxoxkaeHune 4eji0BeKa — AaHTPOIOIeHe3

Paznensl n 3agaum anTponosoruu. MeToibl aHTPOIIOJIOT U H.

CraHOBJICHME TMPEJCTABICHUNA O TPOUCXOXKICHUU YEJIOBEKa.
Penuruosnusie Bo33penusi. COBpeMEHHbIE HAyUHbIE TEOPHUHU.

Cx0ACTBO 4eJoBeKa € KMBOTHBIMU. CHUCTEMATHUECKOE IMOJ0KEHUE
yenoBeka. CBHIETENBCTBA CXOJACTBA 4YEJIOBEKA C  KUBOTHBIMU:
CPaBHUTEIHHO-MOP(OJIOTUUECKHE, AMOpHOIOTHYECKHe,  (U3HOIOTO-
OnoxuMuueckue, mnoBejeHYeckue. OTIUYMg 4YeNOBEKa OT KUBOTHBIX.
[IpssMOXx0kI€HNE W KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zButne
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJILHOW CUCTEMBI.

JIBmxymue cunbl (pakTopbl) aHTPOTOreHe3a: OMOJIOTHUYECKHE,
couuanbHble. COOTHOLIEHHE OMOJOTHYECKUX U COIMANIBHBIX (PaKTOPOB B

AHTPOIIOT€HE3E.
OcCHOBHBIE CTaguu aHTpoONoreHe3a. PaHHUWE 4YemTOBEKOOOpa3HbIC
00€3bsiHbl  (IPOKOHCYJIBI) W pAaHHUE TMOHTUJbI — OONIMEe MPEeIKU

YeJI0BEKOOOPa3HbIX 00€3bsH M JIOJEl. ABCTPAJIONUTEKH — JIBYHOTHE
MPEIKU JIFOAeH. YelloBEK yMEIbIi, IEPBbIE WU3TOTOBJIEHUS OPYAUN TPYA.
YenoBek MpsSMOXOASIINN U TEPBBIN BBIXOJ JIOJEH 3a mpeaensl AQpuKH.
UenoBek reiaenpOeprckuii. — OOIIMH  NIPEeJIoK  HEaHACPTAIBCKOIO
YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YenoBeK HEaHIECPTAIbCKHM KaK BH]
JOEN XOJOAHOro KiauMara. YenoBeK pa3yMHBIM COBPEMEHHOI'O THIIA,
JEHUCOBCKHI YEJIOBEK, OCBOEHHWE KOHTHHEHTOB 3a npeaenamu AQpuku.
[TameoreneTrka u najaeoOreHOMMKA.



OBOJIIOLIMSI COBPEMEHHOrO 4esioBeKa. EcrecTBeHHbId 0TOOp B
HNOMYyJISIIMUAX YeJoBeKa. MyTalMOHHBIA TMpoIecC U  MOIUMOPPU3M.
[lomynsiioHHBIE  BOJMHBI, Jpeid reHoB, Murpauus u «3pdeKr
OCHOBATEJIS1» B NOMYJISILUAX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. llomarme o pace. bonbmme pacer:
eBporneonHasi (eBpa3uiickasi), aBCTpajio-HErpOUIHAs (FKBATOpHUAIbHAs),
MOHTOJIOWHasA (a3UaTCKO-aMEpHUKaHCKas). Bpems u myTw paccelieHus
YeJnoBeKa 1Mo IuiaHere. EnMHCTBO 4enmoBedueckux pac. Hayunas
HECOCTOATENBHOCTh pacu3ma. [Ipucrnoco0aeHHOCTh YenoBeKa K pa3HbIM
YCIIOBUSIM OKpY’Karomiei cpeasl. Bnusaue reorpaduyeckoil cpenbl u
npetiha reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YETIOBEKa.

MexaucIuIuIMHapHble METOIbI B (DU3UYEeCcKOil (OMOIOTHYECKOI)
AHTPOIIOJIOTUHU. ODBOJIFOLMOHHASI AHTPOMNOJOTHUA W NaJ€OaHTPONOJIOTUs
YEJIOBEUECKNX NOMyJsUMi. bHocolnuanbHble HUCCIEeI0BaHUS IMPUPOIBI
yenoBeka. VccnenoBanue KO3BOMOUNUN OHOJIOTHYECKOrO U COLUAIBHOTO
B YEJIOBEKE.

JdemoncTpanuu
[Toptpersr: Y. [Hapsun, JI. Jluku, 4. 4. Porunckmii, M. M.
I'epacumos.

Tabnuipl U cxeMbl: «MeToabl aHTpoOnoJiorun», «['0JI0BHOW MO3T
yenoBekay, «YemoBekooOpasHbie 00e3bsiHBDY, «CKelneT duenoBeKa W
CKeJIeT IIuMIIaH3e», «PyIuMeHThl W aTaBU3MBI), «J[BUKYIIHE CHIIbI
AHTPOMOTeHE3a», «IBOJIOIMOHHOE JPEBO YEIOBEKA», K ABCTPATIOMUTEK,
«Yenmoexk yMmenbl», «YemoBek MpAMOXOIAIIMN», «/leHUCOBCKHUiA
yenoBexk» «Heannmepranpus», «KpomanboHUb», «lIpenkm wyenosekay,
«JTarbl HBOIIOLNY YelIOBEeKay, «Packl uenoBekay.

O6opynoBaHue: MYJISIKU OKaMEHEJIOCTEeM, peAMETOB
MaTepualbHOW  KyJIbTYpbl  IPEIKOB  YEIOBEKAa,  PEOpOAYKUUH
(pororpadun) kapTuH ¢ MUDOTOTUIECKUMH U OUOJICHCKUMU CIOKETaMU
MIPOUCXOXK/ICHUS YeIoBeKa, (poTorpaduu HAX0A0K UCKOMAEMbIX OCTATKOB
YEJIOBEKAa, CKEJIET 4YeJIOBEKAa, MOJENIb 4Yepera 4YeJOBEeKa M uepena
IIMMIIAaH3€, MOJIENIb KUCTH YEJIOBEKAa U KUCTH IIMMIIAH3€, MOAEIN TOpCa
MIPEIKOB YETOBEKA.

JlabopaTopnass pabora «/3yueHue 0COOEHHOCTEN CTPOCHHUS
CKEJIETA YEJIOBEKA, CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTuyeckas padora «l3ydyeHne SKONOrMYECKHX aJanTalui
YEJIOBEKAY.

Tema 6. IK010rus — HAyKa 0 B3AaUMOOTHOILIEHUAX OPraHU3MOB
U HAI0PraHU3MEHHbIX CUCTEM C OKPYKAKOLIEH CpeaoH

3apoxaeHue 1 pa3BuTHE 3Koioruu B Tpyaax A. ['ym6onsara, K. .
Pynse, H. A. CesepuoBa, D. I'ekkensa, A. Tencou, B. H. Cykauépa.
Paznenst u 3agaun 3xonoruu. CBA3b SKOJOTHH C IPYTUMHU HayKaMHu.

Mertoasl skonoruu. [loneBble HaOMOAEHUS. ODKCIEPUMEHTHI B
OKOJIOTHH: TIPUPOJHBIC U J1abopaTtopHbie. MomenTupoBaHUEe B DKOJIOTHH.
MOHHUTOPUHT OKPYX aIEH Cpeabl: JIOKAJbHbIM, PETHOHAIBHBIA H
r100aIbHbIN.

3HayeHUE SKOJIOTUYECKUX 3HAHUM /JI1 YEJIOBEKa. DKOJIOTHYECKOE
MHPOBO33PEHME KAK OCHOBAa CBA3CH YEJIOBEYECTBA C IPUPOIOM.
@OpMUPOBAHUE  DBKOJIOTUYECKOM  KYJIBTYpbl MU 3KOJIOTHYECKOU
TPaMOTHOCTH HACEJICHMUS.

JdemoncTpanuu



[Hoptpersr: A. I'ymGonbar, K. @. Pynse, H. A. Cesepuos, O.
I'exkkens, A. Tencnu, B. H. Cykaués.

Tabmunel 1 cxeMbl: «Pa3aenbl sxojorum», «MeToabl 3KOJIOTHH,
«Cxema MOHHTOPHUHIA OKPY>KAIOIIEH CpEeIbD».

JlaGoparopunass pabora «/3yueHne METONOB HKOJOTMYECKUX
VCCIIENOBAHUID.

Tema 7. Opranu3msl U cpeaa oOMTAHUSA

Oxosornyeckre (akToppl W 3aKOHOMEPHOCTH WX JIEHCTBHS.
Knaccuduxarus HKOJIOTUYECKUX (hakTopoB: abMoTHYECKHUE,
onotuyeckue, aHTponoreHHsle. OOImME 3aKOHOMEPHOCTH JEHCTBUS
skonornyeckux ¢akropoB. [Ipasuno munmmyma (K. Ilmnpenrens, HO.
JIn6ux). TonepaHTHOCTh. DBpUOMOHTHBIC U CTEHOOMOHTHBIC OPTAHU3MBI.

AOuotnueckue (akropel. CBET Kak 3KOJOTHYECKHN (HaKTOp.
JleiicTBue pa3HbIX YYacTKOB COJHEYHOI'O CIIEKTpa Ha OpraHU3MBI.
DKOJIOTUYECKUE TPYIIIbl PACTEHUI U )KUBOTHBIX [0 OTHOIIEHUIO K CBETY.
CurnanbHas poib cBeta. oronepuoansm.

Temmneparypa kak skojgorudeckuid ¢akrtop. JleiicTBue TeMneparypsl
Ha OpraHu3Mbl. [IOMKWUIOTEpPMHBIE W TOMOWOTEPMHBIE OpPraHU3MBI.
DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak oakomormyeckuil  ¢akrop. IlpucmocoOnenus
pacTeHuii K MoAJIepKaHuIo BoHOro Oananca. Knaccudukanus pactenuit
0 OTHOLIEHWIO K Boje. [lpucrnocoOieHusi KUBOTHBIX K H3MEHEHUIO
BOJHOTO pEXUMA.

Cpeapl oOWTaHHA OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3YIIHAsd,
MOYBEHHAsl, TIyOMHHAs MOANOYBEHHAs, BHyTpHOpraHu3MeHHas. Ou3nko-
XUMUYECKUE OCOOEHHOCTH cpen oOuTaHUs OpraHU3MOB.
[IpucnocoOaeHust OpraHu3MOB K KHU3HU B Pa3HBIX CPEAaX.

buonoruueckue putmbl. BHemHME W BHYTPEHHHUE  PUTMBI.
CyTrouHble W ToAWYHbIE PUTMBL. [IpHUCTIOCOOIEHHOCTH OPraHU3MOB K
CE30HHBIM U3MEHEHUSIM YCIOBUMN KU3HHU.

Kuznennsie popmbl opranu3moB. [loHsTHEe O KU3HEHHOW (GopMme.
Kusnennole (GOpMBI pacTEHUi: JEPEBbSl, KYCTAPHUKH, KyCTAPHUUKH,
MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (HOPMBI
KUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs 1 00pa3a KU3HHU.

buotnueckue Qakroppl. Bumabl OHMOTHYECKHMX B3aWMOICHCTBHIA:
KOHKYPEHITUS, XUITHUYECTBO, CUMOMO3 u ero ¢dopmbel. [lapasutusm,
KOONEepaLus, MYTYaJIU3M, KOMMEHCAU3M (KBapTUPAHTCTBO,
HaxJieOHMYecTBO). Herpoduueckne B3auMonelcTBus (TOMHUYECKHE,
dopuueckne, hadpuueckue). 3HadyeHNE OMOTUYECKUX B3aUMOJCHCTBUN
JUISl  CYIIECTBOBAHWUS OPTaHW3MOB B cpefae obOwurtanws. [lpuanmm
KOHKYPEHTHOT'O UCKIIFOUEHUSI.

JdemoncTpanuun

Tabmumer m  cxeMmbl: «OKonorndeckue (akTopel», «CBETOBOM
CIIEKTP», «DKOJOTUUECKUE TPyl ’KUBOTHBIX 110 OTHOIIEHUIO K CBETY,
«TennokpoBHBIE  KUBOTHBIE»,  «XOJIOJHOKPOBHBIE  KHUBOTHBIEY,
«Du3nonornuecknue  amantanud  KUBOTHBIX», «Cpeasl  oOuTaHwms
opranu3moB», «buonormyeckue putme, <«OKuszHeHHbIE  (DOPMBI
pactenuity, «KuszHeHHble  (QOPMBI  KHUBOTHBIX»,  «IJKOCHUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «JKOcCHUCTeMa XBOWHOro Jieca», «llenu



IMUTAHUS, «XUITHUYECTBOY, «ITapazutuszm», «KoHKypeHIms»,
«Cumbmo3y, «KoMmMeHcamm3m.

O6opynoBanue: repOapuun pacTeHui U KUBOTHBIX,
IPUCTIOCOOJICHHBIX K BIUSHUIO PA3JIUYHBIX 3KOJOTHYECKHX (haKTOPOB,
repObapun CBETONIOOUBBIX, TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUM,
CBETOJIOOMBBIC, TEHEIIOOMBBIE M  TEHEBBIHOCIWBBIE  KOMHATHBIC
pacTeHusi, repOdapuM W KOJUIEKUUHU TEIUIOMOOMBBIX, 3HMOCTONKHX,
MOpPO30yCTOMYMBBIX PACTEHMI, 4Yyyena NTUL M 3Bepel, repodbapuu
pacTeHuid, OTHOCSIIUXCS K TrurpoputaMm, Kcepoduram, wme3zoputam,
KOMHATHbIE pacT€HHs JAHHBIX T[PYII, KOJUIEKIUU >KUBOTHBIX,
oOMTaIIMX B Pa3HBIX Cpelnax, repObapum M KOJUIEKIMH PACTeHUl H
KUBOTHBIX, OOJaJAOMIMX YEepTaMH IPUCIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSM YCJIOBUN JKM3HHM, TepOapuu M KOJJIEKUUU PACTCHUH U
KUBOTHBIX Pa3IUYHBIX JKU3HEHHBIX (OPM, KOJIJICKIUU IKUBOTHBIX,
YUYaCTBYIOIIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHas padora «Bp1sBIICHHE MIPUCTIIOCOOJICHHI
OPraHU3MOB K BIUSHHIO CBET).
JlaGoparopHast padora «BbIsABICHNE MPUCIIOCOOJICHUI

OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPhI».

JlabopaTtopHasi padoTra « AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHMA
U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. IK0/10rus BU0B U MOMYJIANMM

DKOJIOTUYECKHE XAPAaKTEePUCTUKU monysiuud. llomymsimus kak
Oouonornueckas cucrema. Poiab HEOAHOPOIHOCTH cpeabl, (pU3muecKux
O0appepoB M OCOOCHHOCTEW OWONOTHMM BUIAOB B (POPMHUPOBAHUU
IPOCTPAHCTBEHHON CTPYKTYypbl nomyiasuuid. OCHOBHBIE IOKa3aTENH
NOMYJISILUU: YUCICHHOCTD, INIOTHOCTh, BO3pacTHAs U MOJI0Bask CTPYKTYpa,
POXKJIaEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSI.

DKoJlorHYecKass CTpyKTypa nonyjsauud. OneHka 4YUCIEHHOCTH
nonyysinuu. JluHamuka nomyiasnuu M €€ peryisuusa. buortmyeckuin
NOTEHIMAI MOMyJasiuuu. MoAenupoBaHue JMHAMHUKU  IIOIYJISILIUH.
KpuBble pocra uMcieHHOCTH nonyjsuud. KpuBble BBDKHBaHUS.
Perynsuust 94ucieHHOCTH MOMYJSAIUN: POib (DAaKTOPOB, 3aBUCSIINX U HE
3aBUCALIMX OT IUIOTHOCTH. DKOJOTMYECKHE CTpaTreruu BUAOB (r- u K-
CTpaTerun).

[lonsiTue 00 okojormyeckoi HUlIe BuAa. MecrooOuTaHue.
Muoromepnass Mojenb 3kosnorndeckod Humm Jx.M. XatumHcoHa.
Pasmeprr skonormuecko HumwM. [loTeHnmMansHas W peanu3oBaHHAs
HUIIY.

Bung xak cucrema nonmymsuui. Apeansl BUAOB. Buabl u ux
KU3HEHHbBIE CTPATETUU. DKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH  MOBEJAEHUS WM MUIPalUid  KUBOTHBIX.
buonornyeckne nHBa3uM 4y>KEPOIHBIX BUJIOB.

JdemoncTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuupr © cxembl:  «OKOJOTMYECKHME  XapaKTEPUCTUKU
NOMYJISILUNY, «IIpocTpancTBeHHas CTPYKTypa MOMYJISALIANY,
«Bo3pactHple  mupamMuabl  momyiasuuu»,  «CKOPOCTh — 3acelIeHHUs
NOBEPXHOCTH  3€MJIM  PA3NMYHBIMU  opraHuzMamm»,  «Mogenb

skosiorndyeckor Humu J[x. M. XaTynHcoHay.
O06opynoBaHue: repOapun pacTEHUN, KOJIJIEKIIUU )KUBOTHBIX.



JlabopaTopnass padora «llpucrnocoOieHusi ceMsiH pacTeHUU K
PacCEICHUIO.

Tema 9. Jkosorust coodmecTB. IKOJIOrH4eCKHe CHCTEMBI.

CooOmecTBa opraHu3moB. buoneHo3 u ero crpykrypa. Cpssu
MEXAy OpraHu3MamMu B OMOLIEHO3E.

DOxocucteMa Kak oOTkpbitas cucrema (A. [x. Tencmm).
@DyHKIMOHAIbHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOIYyLEHTHI,
KOHCYMEHTBI, peayleHTsl. Tpopudeckue ypoBHHu. Tpoduueckue nenu u
cetn. AbuoTnueckue O610ku dKocucTeM. 110uBbI U MBI B 3KOCHCTEMAX.
KpyroBopor BeecTB v MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTENM BSKOCHUCTEMBbl. buomacca W NpOIyKLHS.
DKOJOrM4eCKHe MUPAMHIbI YUCEN, OMOMACCHI U SHEPTHH.

Hunamuxa  sxocucmem.  Kamacmpoguueckue — nepecmpouixu.
@nykmyayuu. HampaBineHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB —
cykueccuu. llepBuuHblE W BTOPUYHBIE CYKLHECCHM M WX HPUYUHBI.
AHTpONOreHHbIe BO3IEUCTBUS Ha cykueccuu. KiimMakcHoe cooO1ecTBo.
buopazHooOpa3ue © TOJHOTA KpPYroBOpoTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe PKOCUCTEMBI. JDKOCUCmEMbl 03€D U peK. DKOCUCmeMbl
Mopeti u 0Keanos. IKocucmemvl myHop, 1eco8, Cmeneu, nyCmbitb.

AHTpONOreHHBIE  3KOCUCTEMBL.  Arpo3kocucrema. ATpOLEHO3.
Pa3nuuuns Mexx1y aHTPONOr€HHBIMU U IIPUPOIHBIMU 3KOCUCTEMAMU.

YpboskocucreMbl. OCHOBHBIE  KOMIIOHEHTBI  ypOO3KOCHUCTEM.
I'oponckas ¢nopa u Qayna. CuHaHTpommu3anusi TOPOJCKOHM (ayHBI.
buosornueckoe W XO3SMCTBEHHOE 3HAYEHHE AarpoOdKOCUCTEM U
ypOO3KOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX  B3aMMOJICHCTBUN
OpraHU3MOB B J3KOcHCTeMax. Porb Kackaonozo s¢ghgexma u 6uUd08-
20upukamopos (Kuouesvix 6uU008) 6 QYHKYUOHUPOBAHUU IKOCUCHEM.
IlepeHoc »SHEpPrUM U BEIIECTB MEXKIY CMEXKHBIMHU 3KOCHCTEMAMHM.
YCTOMYMBOCTh OPraHU3MOB, MONYJSIUM M DKOCUCTEM B YCIOBHUAX
€CTECTBCHHBIX U AHTPOIIOTEHHBIX BO3ICHUCTBUM.

Mexanusmvl  6o30eticmeusi  3aepA3HEHUU  PA3HLIX  MUNOE  HA
CYOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM
VPOBHSAX, OCHOBbL IKOJOSUYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
6o30eticmeusi.  MeTomonoruss  MOHMTOPUHTAa  €CTECTBEHHBIX U
AHTPOITOT€HHBIX 3KOCHCTEM.

JdemoHcTpanun

[Toptpet: A. JIxk. Tencnu.

TaOmumert u  cxembl: «CTpykTypa OuOIEHO3a», «IKOCHCTEMA
IIMPOKOJIUCTBEHHOIO  Jecay,  «JKOCHCTEeMa  XBOWHOIO  Jiecay,
«DyHKIMOHANIBHBIE TPYIIBI OPraHU3MOB B 3KocucTteMe», «Kpyrosopor
BEILIECTB B 3KocucTeMey», «llenu nmutanus (mactOWILHAS, NETPUTHAA)Y,
«JKojoruyeckas mnupamyga 4ucen», «IKOJOrMYecKas nupamuaa
onomMacce», «DKoyloTHUecKass Tupamuga JHeprum», «OOpa3oBaHUe
oonora», «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca IOCIe
noKapay», «IKOoCHCTEMA 03€pay, «ATpoleHo03», «KpyroBopoT BEIIECTB U
IOTOK 3HEPI'HH B arporeHose», «lIpumepsl ypbo3kocucTem».

O6opynoBanme: TepOapuyl pPACTCHHM, KOJUICKIIMM HACEKOMBIX,
gyyela NTUI U 3Beped, repOapuu KyJIbTYPHBIX M JUKOPACTYIIUX
pacTeHul, akBapuyM KaK MOJEIb 3KOCUCTEMBI.



IIpakTHyeckas padora «3yuyenne 51 OIMCaHue
ypOO3KOCUCTEMBI.

JlaGopaTtopnas padora «l3ydyenue pa3zHOOOpa3usi MEITKUX
NIOYBEHHBIX YJIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypcus B THIHUYHBIN OHoreoneHo3 (B ayOpaBy,
Oepe3HsK, €IbHUK, Ha CYXOJOJbHBIM WJIM TNOWMEHHBIA JYT, O03€po,
00J0TO)».

IKeKypeusi «DKCKypcusi B arposkocucremy (Ha IMoje WId B
TETUIMYHOE XO3SMUCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucreMa

buocdepa — obmermmanerapuas o0oo4uka 3eMid, T CyIIeCTBYET
WIN CYIIECTBOBaNa >XKW3Hb. Pa3Buthe mnpeacTaBieHuil o Omocdepe B
Tpynax J. 3tocca. Yuenue B. U. Bepuanckoro o 6uocthepe. O6mactu
ouocdeps! u e€ coctan. XKuBoe BeecTBo Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH  CyllecTBOBaHUS  Ouocdepbl. OcoOeHHOCTH
ouocdepsbl Kak rIo0aTbHOM SKOCHCTEMBI. JIMHAMUYECKOe paBHOBECHE B
ouochepe. KpyroBopoTsl BemecTB © OHOTCOXUMUYECKHUE ITUKIIBI
(yrnepona, azota). PuTMudHOCTS siBIIeHMIA B Onocdepe.

3oHansHOCTh OWochepnl. [lorstne o O6mome. OCHOBHBIE OMOMBI
CYILIN: TyHApa, XBOWHBIE JIeCa, CMEIIAHHbIE W IIUPOKOJIUCTBEHHBIE JIeCa,
CTENHW, CaBaHHbI, IIyCTBIHU, TPOIIMYECKHE Jieca, BBICOKOrophs. Kimmar,
PACTUTENbHBIA U KUBOTHBIA MUpP OMOMOB CYIIIH.

CrpykTypa W (YHKLIMS *KUBBIX CHUCTEM, OLEHKA HX PECYpPCHOIO
noTeHIMana u 6uochepHbIX PYHKIIHA.

JdemoHcTpanumn

[ToptpeTtsi: B. U. Bepnanckuid, 3. 31occ.

Tabmuuer n cxemel: «['eochepsr 3emmm», «KpyroBopor azora B
npupoae», «Kpyrosopor yriepoma B mpupone», «KpyroBopot
KHcIopoAa B mpuponae», «KpyroBopor Boabel B mpuponae», «OCHOBHBIE
ouombl cymmy, «Knumarnueckue mosica 3emnmn», «TyHapa», «Taiiray,
«Cwmemannbiii jecy, «lllupokonucTBeHHBIN Jecy, «Ctenby, «CaBaHHAY,
«Iycteay, « Tponudeckuii J1ec».

OO6opynoBanue: repOapuyl PacTeHU pa3HbIX OMOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. HestoBek U OKpyxKAOLIASA Cpea

DKOJIOTHYECKHE KPU3HUCHI U WX NpHUYMHBL. BoznelicTBue udenoBeka
Ha Owuocdepy. 3arpssHeHue Bo3AymIHOW cpenbl. OxpaHa BO3ayXa.
3arpsi3HeHHe BOJHOM cpenpl. OxpaHa BOJIHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTPOIIOTEHHOE BO3JEHCTBUE HA PACTUTENBHBIM U JKUBOTHBIM MUD.
OxpaHa pacTUTENBHOTO M JKUBOTHOTO Mupa. OCHOBHBIE NPUHLUIIBI
oxpanbl npupoabl. Kpacueie kHuru. Oco0o oxpaHseMmble MPUPOIHBIC
tepputopun (OOIIT). borannueckue cajbl ¥ 300JIOTUYECKHUE TAPKHU.

OCHOBHBIE MPHUHLMIBI yYCTOWYMBOIO PA3BUTHS YEJIIOBEYECTBA U
npupoasl.  PanuoHanpHOE  OPHPOAOIIONB30BAHUE U COXPAHECHHE
Onosioruueckoro pasHooOpasust 3emsd. OOmmMe 3aKOHOMEPHOCTH
MI00ATbHBIX 3KOJIOTHYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO
KpPHU3HCA U €r0 BEPOSATHBIE IMOCIEICTBUS.

Pa3BuTre METOI0B MOHUTOPHUHIA PA3BUTHS OMACHBIX TEXHOTE€HHBIX
MIPOIECCOB. Cucmemnole uccne008aHus nepexooa K
pecypcocbepezarouyeti u KOHKYDEHMOCnOoCcoOHOU SHepeemuxe.



buonocuueckoe  pasmoobpasue u  obuopecypcvl.  Hayuonanvuoie
ungopmayuonHvle cucmemvl, obecneyugaroujue 0OCmMyn K uHgopmayuu
nO  COCMOSHUIO  OMOENbHLIX  8Uu008 U  9kocucmem.  (OcHOBbI

aKopeadburumayuu aKocucmem u cnoco6os O0pbObI c
buonogpexcoeHusMuy. PekoncmpyKyus MOPCKUX U HA3eMHbIX IKOCUCEM.
JdemoHcTpanun

Tabmuibl 1 cxembl: «3arpsi3HeHHE aTMoc(epb», «3arps3HEHUE
runpochepsr», «3arpszHenue nouBbl», «IlapHukoBbii 3@ dpexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY, «MOAEIH yIpaBISIEMOTr0 MUPAY.

ObopynoBanme: ¢GoTtorpadun OXpaHIEMBIX PACTEHUH W >KHUBOTHBIX
Kpacnoii kauru Poccniickon @enepanuun, KpacHol KHUTH PETHOHA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

®I'OC COOQO ycranaBnuBaeT TpeOOBaHUSI K Pe3yjbTaTaM OCBOCHUS
oOydJaronmuMucss  mporpaMM  CpeaHero  o0mero  oOpa3oBaHUSA:
JUYHOCTHBIE, METAIIPEAMETHBIE U TIPEAMETHBIE.

B cTpykType JUYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOrpaMMBbI IO
OMOJIOTMM  BBIJICTICHBl  CIEAYIOIIME  COCTABJISIONIME:  OCO3HAHUE
00yYarOIMMUCS POCCUMCKON TpakAaHCKOW UAEHTUYHOCTH — FOTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CAMOONPEAECIEHUIO, HAIUYue
mMomugayuy K OOy4eHHIO OHWOJIOTUH, YeleHanpasieHHoe pazeumue
BHYTPEHHHUX YOEXICHUI JTUYHOCTA HA OCHOBE KJIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TpPaJuLMA  pa3BUTUA  OHOJOTMYECKOrOo  3HAHWS,
20MOBHOCMb U CNOCOOHOCMb 00YUAIOUTNXCA PYKOBOJCTBOBATHCS B CBOCH
NEATENIbHOCTU I[EHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMU
cucteMe OHOJIOTUYECKOTO OOpa3oBaHUsl, Haauuue npasoCoO3HAHUs
HKOJIOTUYECKON KYJIBTYPBI, CHOCOOHOCMU CMAgumb UETU U CTPOUTH
YKU3HEHHBIE TUTaHBI.

JIn4HOCTHBIE PE3YyJbTAThl OCBOCHHS MPOrPAMMBI IO OUOJOTUH
JOCTUTAIOTCS B €JUHCTBE YUYE€OHON M BOCIIUTATENILHOWU JIEATEIBHOCTH B
COOTBETCTBUM C TPAJUIMOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU B
oOmmecTBe TMpaBWjaMHd W HOPMaMH TIOBEJEHUS W CIIOCOOCTBYIOT
npolieccaM CaMOIO3HaHUs, CAMOBOCIUTAHUSA U CAMOPA3BUTHSI, Pa3BUTHS
BHYTPEHHEW MO3UIIMHU JTUYHOCTH, MAaTPUOTU3MA U YBAKEHUS K 3aKOHY U
MPaBOIMOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO0, B3aUMHOTO
YBOKEHHS, OEPEKHOr0 OTHONIIEHUSI K KYyJIbTYPHOMY HAaCIEIUI0 U
TpaJulUsIM MHOTOHAIlMOHAJIBHOTO Hapoja Poccuiickonn @Penepanuu,
MIPUPOJE U OKPYIKAIOLIEH Cpeae.

JIuyHOCTHBIE  pE3yJbTAaThl  OCBOCHHS  y4eOHOro  MpeaMera
«buonorus»  MOMKHBI  OTpakaTh TOTOBHOCTh U CIOCOOHOCTH
oOydaromuxcsi  pyKOBOJCTBOBAThCSI  C(POPMUPOBAHHOM  BHYTpPEHHEU
MO3ULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OPUEHTAIMN, TO3UTUBHBIX
BHYTPEHHUX YOEKJIEHUI, COOTBETCTBYIOIINX TPAJIUIIMOHHBIM [IEHHOCTSIM
POCCUHCKOTO OOIlIECTBA, PACHIMPEHUE >KU3HEHHOTO ONbITA M OIbITa
NEATeIbHOCTY B TMPOLECCE peaau3allid OCHOBHBIX HAMpaBJICHUHN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIIMN OO0YyYaIOIIEeTOCs Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCUUCKOT0 OOIEeCTBa;

OCO3HAaHME CBOUX KOHCTUTYIIMOHHBIX TIpaB © OOS3aHHOCTEH,
YBa)KEHHE 3aKOHA U MIPABOMOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPH
CO37aHUU Y4YEOHBIX MPOCKTOB, PEIICHWU YYEOHBIX W TMO3HABATEIHHBIX
3a/1a4, BHIMOJHEHUH OUOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OIPEAENISATh COOCTBEHHYIO IMO3HIIMIO IO OTHOIIEHHIO K
SIBJICHHUSIM COBPEMEHHOMW KU3HU U OOBSICHITH €€;



YMEHHE YUYWUTHIBATH B CBOUX JEHUCTBUSIX HEOOXOJIUMOCTH
KOHCTPYKTHUBHOTO B3aMMOJICUCTBUS JIIOACH C pa3sHBIMH YOCSKICHHUSIMH,
KYJbTYPHBIMH [IEHHOCTSMU U COLIMATIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIIECCE€ COBMECTHOIO
BBITIOJTHEHUS y4€OHBIX, MO3HABATEIHHBIX W HCCIIECIOBATEIHCKAX 3ajad,
YBAXHUTEIHHOTO OTHOIIEHUS K MHEHHIO ONIOHEHTOB TPH OOCYXICHHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJEPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh POCCUUCKOW TPAXTAHCKON HJIEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHHUSI K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTH
nepen PoaumHou, ropaoctu 3a ¢BOM Kpaul, cBOw PoauHy, CBOW SI3BIK H
KYJbTYpY, MPOIILIOE U HACTOSAIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEAHUIO0 M MaMsITHUKAM
Opupobl, JAocTwkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATH BKJIAJI POCCUMCKUX YUYEHBIX B CTAHOBJICHUE
U pa3BUTHE OWOJIOTMH, TMOHWUMAaHUS 3HAYCHUS OWOJOTUU B TO3HAHHUH
3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

unenHas yOeXIEHHOCTh, TOTOBHOCTh K CIY’)KEHHUIO U 3allUTe
OreuecTBa, OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OPMHUPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHUS,  ATHUYECKOTO
MOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC
pelIeHUs, OPUEHTUPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH,;

OCO3HAHME JIMYHOT'O BKJIAJ]a B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTEIISIM, CO3/IaHUIO0 CEMbU
HAa OCHOBE OCO3HAHHOIO MPUHATUA IIEHHOCTEHM CEMEMHOW >XWU3HU B
COOTBETCTBHHU C TPAIULIMSIMU HapoaoB Poccuu;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAasi SCTETUKY ObITa,
HAYYHOTO W TEXHHYECKOTO0 TBOPYECTBA, CIIOPTA, TPYHa, OOMIECTBEHHBIX
OTHOIIICHU;

MOHUMAHHE AMOIMOHAIBLHOTO BO3JECHUCTBUS KUBOU HPUPOJLI U €€
LEHHOCTH,;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHJAX MCKYCCTBa,
CTpEMJIEHHUE MPOSIBIIATH KaUY€CTBa TBOPUECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHUA, (GOPMUPOBAHUA KYJILTYpPbI
3I0POBbA ¥ SIMOLMOHAJIBLHOTO 0JIArONOJIyYns:

MMOHUMaHUE U peaIM3alus 3J0POBOr0 U 0€30MacHOr0 00pasa KU3HU
(3mopoBO€ MUTaHUE, COOJIOJICHUE TUTMEHUYECKUX MpaBUIl U HOPM,
cOaJTaHCUPOBAHHBIN PEXKUM 3aHATUN U OTIbIXA, PETyJisspHas (Gu3ndeckas
AKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILICHHS
K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHUMAaHHE [IEHHOCTH MPAaBWJI UHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIKNX 3J0OPOBbIO U KU3HU
JIOJIEH;



OCO3HAHHWE TMOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK
(ynotpe0OyieHust ajJKkoroJisi, HAPKOTUKOB, KypEeHHUs1);

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K  TpPYyHdy, OCO3HaHUE IIEHHOCTH MAacTepCTBa,

TPy A0JII00UE;
TOTOBHOCTh K AaKTUBHOW JESATEIHHOCTH TEXHOJIOTHUYECKOW W
COIMAITEHOM HAIPaBICHHOCTH, CIIOCOOHOCTH WHUIUAPOBATH,

IUTAHUPOBATh U CAMOCTOSITENIEHO BBIIOJHATH TAKYIO I€ATEIbHOCTD;

UHTEpEeC K pa3Nu4HbIM chepaM NpoPecCHOHATBHON JeSTENbHOCTH,
YMEHUE COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymeld mnpodeccun Hu
peanu30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTH M CITOCOOHOCTh K 00Pa30BaHMIO U CaMOOOpa30BaHUIO HA
MPOTSHKEHUU BCEU JKU3HU,

7) IK0JIOru4e€CKOro BOCIMTAHMS

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIIEHHE K TMPUPOAE Kak
VCTOYHUKY KU3HH Ha 3eMJIe, OCHOBE €€ CyLIECTBOBAHUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYphl: MpUOOpeTeHue
OMbITa IUIAHUPOBAHHUS MIOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX IIOCIEICTBUN
JUISL OKPYIKAIOLIEN CPELBL;

OCO3HaHWE TIJI0OATFHOTO XapakTepa HKOJOTUYECKUX NpodiieM u
IIyTEN UX PELICHMUS;

CIOCOOHOCTh ~ MCIOJB30BaTh MPHOOpETaeMble TMPU  U3YYCHHUU
OMOJIOTMM 3HAHWS M YMEHHUS IpPH PELIEHUU MpoOJeM, CBA3aHHBIX C
paloHalIbHBIM  IPUPOJONOIL30BAaHUEM  (COONMIOEHHE  MpaBUII
NOBEACHUS B MPUPOJE, HANPABICHHBIX HA COXPAHEHUE DPABHOBECUS B
IKOCUCTEMAX, OXPaHy BUIOB, SKOCHCTEM, OnOChephl);

AKTUBHOE HENPUIATHE NEHUCTBUM, IPUHOCALIMX BpEI OKPYkKAIOLIEH
OPUPOJHOM  cpede, YMEHHE MPOTrHO3UPOBATH  HEOJArOMpPUSTHHIE
JKOJIOTMYECKUE  TOCIEACTBUS  NPEANPUHUMAEMBIX  JEHCTBUUA  H
peloTBpaIlaTh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOrO0 MBINUICHHS, 3KOJIOTHYECKOU
KyJbTYpbl, OINbITA JEATEIBHOCTH SKOJOTMYECKON HANPABIECHHOCTH,
YMEHUS PYKOBOJCTBOBAaThCA UMHU B MO3HABATEIbHON, KOMMYHUKATHBHOM
U COLMAIBHOM MpPAaKTUKE, TOTOBHOCTH K YYacTHUIO B MPAKTHUYECKOU
NEeSATENBHOCTH SKOJIOTUYECKOIN HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTD MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU W OOIIECTBEHHON NPAKTUKH,
OCHOBAaHHOTO Ha JHUANOre KyJbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM W YHMTATEIbCKOW KYJIBTYpPbhl Kak
CpelICTBA B3aUMOJACHCTBUS MEXAY JIObMU U TO3HAHUS MUPA;

NOHMMaHue crenupuKkd OMOJIOTUU KaK HaAyKH, OCO3HAHMS €€ pOJiu B
(GopMUPOBaHUN PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU
[IEJIOCTHOTO TPEACTAaBICHUS 00 OKpYXKarolleM MHpPe KaKk O EIUHCTBE
OpUpOJbI, YeJOoBeKa W  O0IIecTBa, B MO3HAHUM  MPHUPOJHBIX
3aKOHOMEPHOCTE M pEIIeHHH MpodieM COXpaHEHHs] MPUPOIHOTO
paBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTM OHOJIOTMM JUIsl COBPEMEHHOMU
UUBUJIM3ALMKA: OOECIIEUYEHUsT HOBOIO YPOBHS Pa3BUTHS MEIULMHBI,
CO3JaHUE TNEPCIEKTUBHBIX OHWOTEXHOJOTMH, CHOCOOHBIX pelaTh



peCypCHBIE IPOOIEMBI Pa3BUTHSI Y€TIOBEYECTBA, TIOUCKA MMYTEH BHIX0/IA U3
MI00ANbHBIX JKOJIOTMYECKUX Mpol0jieM U olecrnedeHus: mepexoja K
YCTOWYHUBOMY Pa3BUTHIO, PAIMOHATHHOMY HCITOJIB30BAHUIO MPUPOTHBIX
pecypcoB 1 (hOPMHUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYyUYCHUN OWOJIOTUIECKUX 3HAHUN B TEISIX
TOBBIMICHUS O0IIEH KyIbTYPhI, ECTECTBEHHO-HAYYHOW IPAMOTHOCTH, KaK
COCTaBHOW dYacTW (YHKIMOHAJIBLHOW TpPaMOTHOCTH OOyYaroniuxcs,
dbopMupyemMoii Tpy N3y4eHUH OUOIOTHH;

MOHVUMAaHUE CYIIHOCTH METOJIOB TIO3HAHUS, WCIIONIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCITOJIh30BATh MOTydaeMble 3HAHUS
JUIST  aHamM3a W OOBSICHEHHS SIBJICHUH OKpPYXKAlOlmEro Mupa W
NPOUCXONAIMUX B HEM W3MEHCHUW, YMEHHE JellaTh OOOCHOBAHHBIC
3aKJTIOYCHUS] HA OCHOBE HAyYHBIX (PAKTOB W UMEIOIIUXCS MaHHBIX C
EThI0 TIOJTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh ~ CAMOCTOSATEIBHO  HCIOJB30BaTh  OHOJIOTHYECKHE
3HAHUS IS PEIICHUSI POOJIEM B PEaThbHBIX )KH3HEHHBIX CUTYyaITUsX;

OCO3HaHWE IIEHHOCTHM HAyYHOW JeATEIHbHOCTH, TOTOBHOCTH
OCYIIECTBJIATh TMPOEKTHYI0 W  HCCIEAOBATEIBCKYIO  JESTEIHHOCTD
WHINBUIYAJTEHO U B TPYTIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEpPhIBHOMY O0Opa3oBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TIO
OMOJIOTHUY B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTIAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHHS Y4YeOHOTOo TpeaMeTa
«buonorusy BKIIOYAIOT: 3HAYUMbIC TSI (POPMHUPOBAHUS MHPOBO33PCHHUS
00yJaronmxcsi MEXKIMCIUTTHHAPHBIC (MEXIPEIMETHBIE) OOIICHAYYHBIC
MOHATHUS, OTPAXKAIOIIME IETOCTHOCTh HAYYHOM KapTUHBI MHpa W
cnieruUKy METOJIOB IMO3HAHUS, UCTIOIB3YEMbIX B €CTECTBCHHBIX HayKaxX
(BemiecTBO, DHEPrHs, SBICHHE, IIPOIECC, CHUCTEMa, HAy4YHBIH (DaKT,
OPUHITAI, THUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIEOBaHUE,
HAOJIIO/ICHUE, WM3MEPEHHE, JKCIEPUMEHT U JPYyTHe); YHUBEPCAIbHBIC
y4eOHbIe JENCTBUS (To3HaBaTENbHBIE, KOMMYHUKATHBHBIE,
perynsTUBHBIE), obOecmeunBarone G(opMupoBaHUe (DYHKIIMOHAIBLHON
TPaMOTHOCTH M COITMATBHOM KOMITETCHIIMH OOYYaIOIIUXCsl; CIOCOOHOCTh
oOydJarommxcsi  MCHOJB30BaTh  OCBOCHHBIE  MEXIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYCCKNE 3HAHWUS U yHUBEPCAIbHBIC y4ueOHBIC IEHCTBUSA B
ITO3HABATEIBHON U COLIMATILHON MPAKTHUKE.

B pesynprate u3yueHus OMOJOTMHM HAa YPOBHE CPEIHEro O0OIIero
oOpazoBanus y obyuaromierocs OyayT copMUpOBaHbI MO3HABATEIHHBIC
yHUBEpCaIbHbIC YICOHBIC IEHCTBHSI, KOMMYHUKATUBHBIC YHUBEPCAIBHBIC
y4eOHbIe JCHCTBUS, PErYyIsSTUBHBIE YHUBEPCAIbHBIC YUCOHBIC NEHUCTBUS,
COBMECTHAs JeSTEIHHOCTb.

MeranpeaMeTHbIe PEe3yiabTaThl OCBOCHUS MPOTPaAMMBI CPEIHETO
o01iero 00pa3oBaHMsl TOJKHBI OTPAXKaTh:

OBjajleHHe YHHBEPCAJbLHBIMM Y4YeOHLIMU MO3HABATEIbHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOrMUYecKHe AeiiCTBUSI:



CaMOCTOATENFHO (OPMYIUPOBATh M AKTyaIH3UPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO
MBIIUIEHUST  (aHanu3a, CUHTE3a, CpaBHEHHWs,  Kiaccu(ukaluu,
0000111eHN ), PACKPBIBATH CMBIC]I OMOJIOTUYECKUX TOHSITUHN (BBIIAECISATH UX
XapaKTepHbIE TPU3HAKU, YCTAHABIUBATD CBSI3U C IPYTUMU TOHATUSAMM);

ONpEeNeNATh LN JIEATeIbHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPUU
UX  JOCTHUXKEHHUS, COOTHOCUTh  PE3YyJbTaThbl  JIEATEIIbBHOCTH  C
MOCTaBJICHHBIMHU LIEJISIMU;

UCII0JIb30BaTh OMOJIOTUYECKHUE TOHATHUA N1 0ObsICHEHHS (DaKTOB U
SIBJICHUM KUBOU MIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKIEHUS (MHIYKTUBHBIC, AEAYKTUBHbIE,
0 AHAJOTHM), BBISBIATh 3aKOHOMEPHOCTM U MNPOTUBOPEUYUSI B
paccMaTpUBaEMBbIX SIBIICHUSIX, (POPMYITUPOBATH BHIBOJIBI U 3aKJIIOUYEHUS,

NPUMEHSTh CXEMHO-MOJICNIbHBIE CpPEICTBA JUIsl MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€d M OTHOIICHUH B M3y4aeMbIX OHOJIOTHYECKHUX
00BbEKTaxX, a TaKXKe MPOTUBOPEUMII pPa3HOTO POJA, BBISIBICHHBIX B
Pa3TUYIHBIX WHHOPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH peIICHHs NOPOOJIEMbI C Y4YETOM aHaau3a
MMEIOIIUXCSl MaTepUaTIbHBIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIIBHOCTb, OIEHUBATh COOTBETCTBHUE
pPEe3yJbTATOB LIEJISIM, OLICHUBATh PUCKHU MOCIEACTBUN 1€ TEIHHOCTH;

KOOPJAWUHUPOBATh U BBINOJHATH PabOTy B YCIOBUSIX PEabHOIO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPEATHUBHOE MBIIUICHHE MPU PEUICHUH >KU3HEHHBIX
poOJieM.

2) 0a30oBbI€e HCCI€EI0BaTEIbCKUE e CTBUA:

BIIQJIETh HAaBBIKAMU Y4YEOHO-HCCIIE0BATENbCKOW M MPOEKTHOU
NESTENHPHOCTH, HAaBBIKAMH DPAa3pelICHUsT MPOOJieM, CIIOCOOHOCTHIO W
TOTOBHOCTBIO K CaMOCTOATEIIbHOMY TIIOUCKY METOJOB PEIICHUs
MPaKTUYECKUX 3aJ1a4, TPUMEHEHUIO PA3JIMYHbIX METO/IOB MMO3HAHUS;

UCIIOb30BaTh PA3JIMYHbIE BUJBl ACSATEIBHOCTH MO MOJYYEHUIO
HOBOT'O 3HAHMS, €r0 MHTEPIIPETAlNK, TPEOOPA30BAHUIO U MPUMEHEHHUIO B
y4eOHBIX CHTyalllusiX, B TOM UHCJIE TIPU CO3JaHUM YyYEOHBIX W
COIIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIM THUIN MBINUICHHS, BIAJACTh HAYYHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITUSMHA U METO/IAMU;

CTaBUTh U  (GopMynupoBaTb  COOCTBEHHBIE  3aJaud B
00pa3oBaTEIbHOMN AEATEIbHOCTU U KU3HEHHBIX CUTYAIUSX;

BBISIBJISITh  IPUYMHHO-CJIEACTBEHHBIE CBS3W M aKTyaJIU3UPOBATh
3a/la4y, BBIJBUraTh TUNOTE3y €€ PEIICHUs], HAXOAUTh apryMEHThI s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIEHUM, 3a]]aBaTh MapaMeTpPbl U KPUTEPUU
pelieHus;

aHAJTM3UPOBATh MOJTYUYECHHbIE B XOJI€ PEIICHUS 3a/1aud Pe3yJIbTaThl,
KPUTHYECKHU OIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE
B HOBBIX YCIJIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYyalldsM, OIICHUBATh MPUOOPETEHHBIM
OTIBIT;

OCYILIECTBIISITh 1IE€JICHANPABICHHBIM MOUCK TMEpPEeHOca CPEACTB U
CIOCOOOB JAEUCTBUS B TPO(PECCHOHATLHYIO CPENY;



yMETh NEPEHOCUTh 3HAHUSI B MO3HABATEIBHYIO M MPAKTUYECKYIO
00J1aCTH )KU3HEACATECILHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJIEW, TPENaraTh OPUTHHAIBHBIC TMOAXOABI U
pelIeHus], CTABUTh NMPOOJIEMBI U 3aJlauH, JI0MyCKAIOLUE albTePHATUBHbBIC
pelIeHus.

3) pabora ¢ uHpopmaumeii:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX WH(MOpMAIu (TEeKCTe
y4eOHOTro MocoOus, HAyYHO-IOMYJIIPHOM JHUTEpaType, OMOIOrMYEeCKUX
CIOBapsiX W CHOPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B
WNuTepHete), aHamm3upoBaTh WH()OPMAIUIO PA3NHYHBIX BUIOB U (HOPM
NpEACTaBICHUS, KPUTHUYECKH OLIEHUBAaThb €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEUUBOCTE;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATH PA3JTUYHBIE METONBI MPHU
IIOUCKE W OTOOpe OHoJOrHYecKord HHPOpMAIMH, HEOOXOAUMOW s
BBITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh OTBIT UCIIOJIb30BaHUs nH()OPMAITMOHHO-
KOMMYHUKATHBHBIX ~ TEXHOJOTHH,  COBEPIICHCTBOBATH  KYJIbTYPY
AKTUBHOI'O MCMOJIb30BAHUS PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BBIOMPATh ONTHMAIBHYIO (HOPMY TpECTaBICHUS
ounonorndyeckoit nHpopmaruu (cxembl, rpaduKu, TUArPAMMBI, TaOTUIIBI,
PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4€CTBE CPEJCTBA MPH paboTe ¢
Oounosnornyeckoi mHbOpMaIUeii: TPUMEHATh XUMUYECKUe, (pu3ndeckrue u
MaTeMaTUYeCKUe 3HAKK ¥ CHMBOJIBI, (opmynbl, ab0peBuatypy,
HOMEHKJIATypy,  MCHOJIb30BaTh W  MOpeoOpa3oBbIBaTh  3HAKOBO-
CHUMBOJIMYECKHUE CPEJCTBA HATJISITHOCTH;

BIQJICTh HABBIKAMU PACTO3HABAHWUSA W 3alUTHl HHPOPMAIIHH,
MH()OpPMALIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OBaanenne YHUBEPCATbHBIMU KOMMYHHMKATHBHBIMH
AeCTBUSIMM:

1) oOmenue:

OCYIIECTBISATh KOMMYHHUKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO
y4acTBOBAaTh B JUAJOre WM JIUCKYCCUU IO CYIIECTBY OOCYyKAaeMoOi
TeMbl (yMEHHME  3a/laBaTh  BONPOCHI,  BBICKA3bIBaTh  CYXKACHUS
OTHOCUTEJNILHO  BBINOJIHEHUS]  MpejuiaraéMoll  3ajayd, y4HUTHIBaTh
MHTEPECHI U COTJIACOBAHHOCTH MO3ULIUM IPYTHX YYACTHUKOB AUAJIOra WU
JUCKYCCHUN);

pacrio3HaBaTh HEBepOaldbHBIC CpPEJACTBA OOIICHHUS, ITOHUMATH
3HQYEHUE  COLMAJbHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHUS
KOH(MJIUKTHBIX CHUTyalldid, YMETh CMSTr4aTh KOH(MJIUKTEI W BECTH
MIEPErOBOPHI;

BIQJICTh PA3IMYHBIMU CIOCOOAMU OOIIEHUS W B3aUMOJCHCTBUA,
MOHUMAaTh HAMEPEHHS JAPYTUX JIOACH, TMPOSBIATH YBAXKUTEIHHOE
OTHOIIIEHHE K COOECeIHUWKY UM B KOPPEKTHOH (opme (GopMyIupoBaTh
CBOU BO3PaXKECHUS;

pa3BEPHYTO H JIOTMYHO H3JIaratb CBOIO TOYKY 3pEHUSI C
HCIIOJIb30BAaHUEM S3bIKOBBIX CPEJ/ICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMATh W  MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOU W
WHINBUIYATbHOH pabOThl TPH PENICHHH OWOJOTUYECKOW MPOOIEMEI,



00OCHOBBIBaTh ~ HEOOXOIUMOCTb MPUMEHEHHUS TPYyHHoBBIX  (opM
B3aUMOJICHCTBUS IIPU PEIICHUH YueOHOM 3a/1auu;

BbIOMpAaTh TEMAaTHKy M METOJbI COBMECTHBIX JEUCTBUN C YUYETOM
00X MHTEPECOB U BO3MOXKHOCTEH KaXKJI0r0 WIEHA KOJUIEKTUBA;

OPUHUMATh LEIH COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBAaTh U
KOOPAMHUPOBATh JEHUCTBUSA M0 €€ IOCTMIKEHHIO: COCTaBIIATH IUIaH
NEUCTBUM, paclIpenensaTb poiaud C Yy4ETOM MHEHUM YYaCTHHKOB,
00CyX/1aTh pe3yiabTaThl COBMECTHON pabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKJIOIO YYaCTHHMKA
KOMaH bl B OOIINIA pe3ybTaT MO pa3padOTaHHBIM KPUTEPHSIM;

[peajgaraTb HOBbIE IPOEKTHI, OLEHUBATH UIEU C MO3UIUU HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh  NO3UTUBHOE  CTPATETMYECKOE  IIOBEICHHE B
pPa3IMYHBIX CUTYyaUUsAX, MPOSBIATH TBOPYECTBO M BOOOpa)K€HHUE, OBITH
VHUILIMATUBHBIM.

OgJ1aieHH e YHHBEPCAJIbHBIMH PeryJIsTHBHBIMH AeHCTBUAMM:

1) camoopranuzanus:

UCTIOJb30BaTh OMOJIOTUYECKUE 3HAHMS JJIS BBISBICHUS MPOOIEM U
UX pEUICHUS B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUM IeNeBble U
CMBICJIOBBIE YCTAHOBKU B CBOMX JACHCTBUSAX U MOCTYNKAX MO OTHOLIEHUIO
K )KHBOW MPUPOJE, CBOEMY 3I0POBBIO U 3J0POBbI0 OKPYKAIOIIHNX;

CaMOCTOSITENIBHO OCYILECTBJIATh I103HABATENIBHYIO JEATEIBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H B
00pa30oBaTEIbHON IE€ATEIBHOCTH U )KU3HEHHBIX CUTYAIHUX;

CaMOCTOATENIbHO COCTABJISITh IUIAH PELIEHUs MPOOJIEMBI C Y4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciidpsTh PpaMKH Y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX
IPEANIOYTECHUM;

JenaTh OCO3HAHHBIM  BBIOOp, AapryMEHTHpPOBaTh €ro, Opath
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh  (OPMHUPOBAHUIO W  TPOSBICHUIO  ITUPOKOU
PYAUMLMU B Pa3HbIX O0JACTSIX 3HAHUM, MOCTOSHHO NOBBIIIATH CBOU
00pa3oBaTENbHbII U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHUTyalHsM, BHOCHTb KOPPEKTHBBI B
NEeATENIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJa/IeTh HaBBIKAMH [103HABATEIbHON pe(IEeKCHU KaK OCO3HAHUSA
COBEPILAEMBIX JIEUCTBHI U MBICIUTENIBHBIX POLECCOB, UX PE3YJIHTATOB U
OCHOBaHUH, HMCIONb30BaTh MPUEMBI PEPIIEKCHH ISl OLEHKUA CUTYallWH,
BbIOOpa BEPHOTO PEIICHUS;

YMETh OLICHHBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110
UX CHHKEHHIO;

OpUHUMAaTh MOTHBBI W apryMEHTBl JAPYIMX @pH aHajau3e
pPEe3yJIbTATOB IEATENBHOCTH;

3) npuHsATHE ce0sl M IPYTrUX:

IPUHUMATh Ce0sl, IOHUMAasi CBOU HEJJOCTATKHU U JIOCTOMHCTBA;

OpPUHUMAaTh MOTHBBI M apryMEHTBl JAPYIMX @pH aHajau3e
pPEe3yJIbTATOB IEATENBHOCTH;



npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIMOKY;
pa3BUBaTh CIOCOOHOCTh TOHMMATh MHUpP C TO3UIMH JAPYroro
YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaTbl OCBOCHHS  COJEPKAHHUS  Y4EOHOIo
npenMera «buonorus» Ha yriiyoJIEHHOM YpOBHE OpPHUEHTHPOBAHBI Ha
obecrnieueHue npoduIbHOro 00yueHusi oOydwarommuxcs Ouosioruu. OHU
BKJIIOYAIOT: crienuduueckue it OMOJIOTMU HAay4YHbIE 3HAHUS, YMEHUS U
CrocoObl IEUCTBUIM MO OCBOEHHUIO, UHTEPIPETALMN U MPEeoOpa30BaHUIO
3HAHUW, BHUIBl ACATEIBHOCTH [0 TOJYYEHHUIO HOBBIX 3HAHUW MU HX
NPUMEHEHUIO B PA3JIMYHbIX YUYEOHBIX, & TAK)KE B PEAIbHBIX KM3HEHHBIX
cutyauusax. lIpeameTHple pe3ynbTaTbl MOPEACTABIEHBI 10 TroAam
W3YUYCHHUS.

[IpeameTHbie  pe3ynbTaTbl  OCBOEHHS  y4yeOHOTO  IpeaMeTa
«buonorus» B 10 knacce NOMKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE€ W POJIM OMOJOTUU B CUCTEME
€CTECTBEHHBIX HayK, B (QOPMUPOBAHUU E€CTECTBEHHO-HAYYHOU KapTUHBI
MUpa, B TIO3HAHWM 3aKOHOB TPHUPOABI M pEUIeHUH MpodieM
PallMOHAIIBHOTO  IPUPOJOINOJIB30BAHUS, O BKJIQJAE€ POCCHICKHX H
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHUCTEMON OMOJIOTMUECKMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararmue OUOJIOTHYECKUEe TEPMUHBI W TOHATUSA (JKU3Hb,
KJIE€TKAa,  OpraHu3M, MeTa0oNu3M, TIOMEOCTa3,  CaMOPETYJISIHS,
CaMOBOCIIPOM3BEJCHNE, HACIEACTBEHHOCTb, W3MEHUYHMBOCTb, POCT U
pa3BuTHe), Ouonornyeckue Teopuu (kinerouynas teopust T. llIBanna, M.
[lInerinena, P. BupxoBa, XpOMOCOMHAasi TEOPUA HACIEIACTBEHHOCTH T.
Moprana), yuenuss (H. M. BaBumoBa — o 1meHTpax MHOroobpasusi u
MPOUCXOXKJIEHUS KYJIbTYpPHBIX pAacTE€HUM), 3aKOHbI (eaIuHOoOOpa3us
IIOTOMKOB  II€PBOrO  IOKOJICHUS, PACUICIUIEHUs, YHCTOTBHI TaMET,
HE3aBUCHUMOro HaciienoBaHus I'. MeHnens, TOMOJOTHYECKUX PSAI0B B
HacneJACTBeHHOM wu3MeHuuBoctd H. W. BaBumoBa), npuHIUIIBI
(KOMITJIEMEHTApPHOCTH )

BJIQJICHNE  OCHOBHBIMH  METOJJaMM  HAYYHOIO  IO3HAHUA,
UCIIOJIb3YEMbIX B OHOJIOTMYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB
(onucaHue, u3MepeHue, HaoMACHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYUIECTBEHHBIE NPU3HAKUA: BUPYCOB, KIIETOK
INPOKApUOT W  JYKapUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHu3MOB, B TOM 4Hclie OakTepuid, rpuOOB, pacTEHUM, KUBOTHBIX U
YEJIO0BEKA, CTPOEHUSI OPraHOB U CHUCTEM OPraHOB PACTEHUH, KMBOTHBIX,
YEJI0BEKA, IPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIINX B OPraHU3Max
pacTeHuM, JKUBOTHBIX U YeJIOBEeKa, OMOJIOrMYECKUX IMPOIIECCOB: OOMEHa
BellleCTB  (MeTabosnM3M),  MPEBpAIICHUS  JHEPTUM,  OpOKEHMUS,
aBTOTPO(HOrO0 M TeTepoTpO(HOro THUIOB NUTaHUS, (POTOCHMHTE3a W
XEeMOCHHTE3a, MHTO3a, MeHo3a, TaMmeToreHesa, 5SMOpuUOreHesa,
NOCTAIMOPUOHAIBHOTO  PAa3BUTHSA, PA3MHOXKEHHS, HWHIUBUYAIbHOIO
pa3BUTHs opraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, T€TepPO3ucCa,
HCKYCCTBEHHOI'0 0TOODA;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3H MEXIY OPraHOMIAMU KIETKH
U UX (QYHKIUSIMHU, CTPOEHUEM KJIETOK PAa3HBIX TKAHEW U WX (PYHKIUSIMH,



MEXJy OpraHaMM M CHUCT€MaMu OPraHOB Yy pAacCTeHUH, XKUBOTHBIX M
YyeloBeKa M HMX (PYHKUUSIMHU, MEXIYy CHCTEMaMH OpPraHoB U UX
GYyHKIUAMEA, MEXITy dTamamMud OOMEHa BEIIECTB, 3TalmaMH KJIETOYHOTO
UKJIA U >KU3HEHHBIX LHMKJIOB OPraHU3MOB, 3TaamMu >MOPUOHAIBHOTO
pa3BUTHUSA, TEHOTHIIOM U (PEHOTUIIOM, (DEHOTHIIOM U (aKTOpaMHU CpPEe.bl
oOMTaHUS;

YMEHHE BBISIBIIATH OTJIMUUTEIIbHBIE MPU3HAKHU KUBBIX CUCTEM, B TOM
YHUCJIE PACTEHUMN, ’KUBOTHBIX U YEIIOBEKA;

yYMEHHE UCIIO0JIb30BaTh COOTBETCTBYIOIIIHE apryMEHTBHI,
OMOJIOTMYECKYI0O TEPMUHOJOTHIO M CHUMBOJMKY JJISI JIOKa3aTeIbCTBa
POACTBa OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE pellaTh OHOJOTMYEeCKUE 3aJayH, BBISABISITH MPUUYUHHO-
CIEICTBEHHBIC CBSI3U  MEXIYy  HMCCICIYEMBIMH  OHOJOTHUYECKUMH
MPOLIECCAMU U SIBICHUSMU, JI€TaTh BBIBOJLI M MPOTHO3bl HA OCHOBAHUU
MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOPHBIE M TMPAKTUYECKHe paboTHI,
coOmoaTh mpaBWja Mpu padboTe ¢ y4eOHBIM H  JIAOOPATOPHBIM
000pyI0BaHUEM,;

YMEHHE BBIIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCHEPUMEHTAIbHBIMU
cpenctBamu, GOPMYIUPYS II€Jb  MCCIECNOBAHWSA, AHAIM3UPOBATH
MOJIYYEHHbIE PE3YJIbTATHI U JAENIaTh BHIBOIBI,

YMEHUE Yy4YacTBOBATb B Yy4e€OHO-HCCIIEIOBATENbCKON paboTe 1o
OMOJIOTHH, SKOJOTHMH W MEAWIIMHE, MPOBOJUMON Ha 0a3e MIKOIBHBIX
HAyYHBIX OOIIECTB, U MyOJMYHO MPEIACTABIAThH MOTYyUYECHHBIE PE3yIbTaThl
HA YUYEHUYECKUX KOH(DEPEHITUSAX;

YMEHHE  OLICHMBAaTh  JTHUYECKUE  aCHEKThl  COBPEMEHHBIX
UCCIIeIOBaHU B 00JIacTU OWOJOTMM W MEIUIHUHBI (KIIOHUPOBAHHE,
HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMPABICHHOE W3MEHEHHE I€HOMa M
CO3/IJaHH€ TPAHCTEHHBIX OPTaHU3MOB);

yMEHUE OCYILIECTBIIATh OCO3HAHHBIN BBIOOD Oymyuieit
po¢eCCHOHATLHON JICITSIIPHOCTH B 00JacCTH OWOJIOTHH, MEIUIIMHEI,
OMOTEXHOJOTUM, BETEPUHAPUHU, CEIIBCKOTO  XO3SICTBA, MHIIEBOMI
MPOMBIILJIEHHOCTH, YTy OIsaTh MO3HABATEIbHbBIN UHTEpEC,
HAIIPABJICHHBIA HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH mpodeccun u
MPOJIOKEHUE OUOJIOTUYECKOT0 00pa30BaHUsl B OPraHU3AlUSIX CPEIHETO
po(ecCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUS.

[IpenMeTHble  pe3ylbTaThl  OCBOEHUSI  Y4E€OHOTO  MpeaMeTa
«bwuosorus» B 11 knacce NOTKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE€ W POJIM OMOJOTUU B CHCTEME
€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpA, B MO3HAHUM 3aKOHOB MPHUPOJABl U PEIICHUU
HKOJIOTUYECKUX MPOOJIEM UYeOBEYECTBa, & TAK)KE B PEIICHUU BOIPOCOB
PaIMOHAIBHOTO MPUPOJIONIONIE30BaHMS, U B (JOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIEHUSI K MPHUPOJIE, OOIIECTBY, YEJIOBEKY, O BKJIAJIC POCCHMCKUX H
3apyOEKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHUE BJIAJIETh CHUCTEMOW OMOJIOTMUECKUX 3HAaHWMA, KOTOpas
BKJIIOYAET OMNPENENICHUs] U MOHMMAaHUE CYIIHOCTH OCHOBOIIOJArarolux
OMOJIOTMYECKUX TEPMHHOB M IIOHATHH (BHJ, 3KOCHCTeMa, Omocdepa),
Oouosiornueckue Teopuu (dBooIMOHHas Teopus Y.  JlapBuHa,
CUHTeTHUYecKas Teopust 3Botonun), yuenus (A. H. CeBeprioBa — o myTsix
U HampaBieHusx dBomronuu, B.U. BepHanackoro — o 6uocdepe), 3aK0HBI



(renetnueckoro paBHoBecus [[x. Xapau u B. BaiinOepra, 3apoabIiiieBoro
cxoactBa K. M. bapa), npasmna (Mmuanmyma 1O. JInGuxa, sxomornaeckon
NUpaMuabl SHEPrun), runotessl (runote3a «mupa PHK» V. I'mnbepra);
YMEHHE BIAJ€Th OCHOBHBIMU METOJIaMH HAay4YHOTO TO3HAHMS,
UCTIOJIb3YEMBbIMH B OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB H
sKocHUCTeM (omucaHue, W3MEpEeHUe, HaOIIOACHUE, HSKCIEPUMEHT),
croco0amMu  BBISIBJIEHUS M OIEHKM aHTPONOTCHHBIX WM3MEHEHUU B

IpUPOAE;

YMEHHE  BBIIEISATH  CYIIECTBEHHBIE  TPU3HAKH: BUJIOB,
OMOreOlIEHO30B, 3KOCUCTEM H  Omocdepsl, CTAOMIN3UPYIOLLETO,
JBUOKYIIETO u pa3pbIBAIOIIETO €CTECTBEHHOTO orbopa,
QJJIONIATPUYECKOTO0 M CHUMIATPUYECKOTO0 BHUI000pa30BaHUs, BIUSHUSA
JBYDKYIIHX CHII HBOJIIOLIUU HA  TeHO(pOH.I MOMYJISILIAH,

MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpelle OOWTaHWs, YepeIOBaHUS
HAIPaBJICHU 3BOJIIOLMUA, KPYrOBOPOTA BEHIECTB M MOTOKA YHEPTUM B
HKOCHUCTEMAX;

YMEHHE YCTAaHABIWBATH B3aUMOCBSI3U  MEXAYy IpOIEcCaMu
HBOJIOLNM, JABWXKYIIMMU CHJIAMH aHTPOINOT€HE3a, KOMIIOHEHTaMH
PA3TUYHBIX IKOCUCTEM M MPUCTIOCOOJIEHUSIMHA K HUIM OPTaHU3MOB;

YMEHHUE BBISIBIIATh OTJIIMYUTENbHbIE TPU3HAKH KUBBIX CHCTEM,
OPUCTIOCOOJICHHOCTh BHJAOB K cpele oOuTaHus, aOMOTHYECKHX U
OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€d OPraHU3MOB B
cooOlllecTBaX, AHTPONOTCHHBIX MU3MEHEHUW B HKOCHCTEMAx CBOEH
MECTHOCTH,;

yYMEHHE UCIIO0JIb30BaTh COOTBETCTBYIOIIIHE apryMEHTBHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JJISI JIOKa3aTeIbCTBa
pPOACTBAa OPraHU3MOB Pa3HbIX CHUCTEMATUYECKHX TPYyMN, B3aUMOCBS3U
OpraHu3MOB U Cpeapl OOWTaHMs, €IMHCTBA 4YEJIOBEYECKHX pac,
HEOOXOMMOCTH COXPAHEHHS MHOT000pa3usi BUIOB U IKOCHUCTEM Kak
YCJIOBUS COCYIIIECTBOBAHMS IPUPOIBI U UEIIOBEUECTBA;

YMEHHE pellaTh OWOJOTMYECKUE 3aJayH, BBISABISITH MPUUYUHHO-
CIEICTBEHHBIC CBSI3W  MEXIYy  HMCCICIYEMBIMH  OHOJOTHUYECKUMH
MPOLIECCAMU U SIBICHUSIMU, JI€TaTh BBIBOJLI M MPOTHO3bl HA OCHOBAHUU
MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M TMPAKTUYECKHe paboThI,
coOmoaTh mpaBWia Mpu padboTe ¢ y4eOHBIM H  JIAOOPATOPHBIM
000py1I0BaHUEM,;

YMEHHE BBIIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCHEPUMEHTAIbHBIMU
cpenctBamu, GOPMYTUPYS II€JIb  MCCIECNOBAaHWSA, AaHAIW3UPOBATH
MOJIYYEHHbIE PE3YJIbTATHI U JAENaTh BHIBOIBI,

YMEHUE Yy4YacTBOBATb B Yy4e€OHO-HCCIIENOBATENbCKON paboTe 1o
OMOJIOTHH, SKOJOTMH W MEAWIIMHE, MPOBOJUMON Ha 0a3e NIKOIBHBIX
HAyYHBIX OOIIECTB, ¥ MyOJMYHO MPEIACTABIAThH MOTYyUYEHHBIE PE3yIbTaThl
HA YUYEHUYECKUX KOH(DEPEHITUSX;

YMEHHE OLICHUBATh TMIOTE3bl U TEOPUH O MPOUCXOXKICHUU KU3HH,
YeJI0BEKAa M YEJIOBEUECKHUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCcO0ax
IpeIoTBpaIIeHHs TI100aTbHBIX U3MEHEHUH B Onocdepe;

YMEHUE OCYLLECTBIISATh OCO3HAHHBIN BBIOOD Oymytei
poheCCUOHAIBHON JIeSITEILHOCTH B 00JaCTU OHOJOTHH, SKOJOTHH,
NPUPOJIONOIB30BAHUS, MEIULHUHBI, OUOTEXHOJIOTUH, IICHUXOJIOTHUH,
BETEpPUHAPUH, CEIIbCKOIO XO3SICTBA, MHUILEBOM MNPOMBIIIIEHHOCTH,



yIayOJisATh MO3HABATENIbHBIA WHTEPEC, HAIpPABICHHBIA HAa OCO3HAHHBIM
BEIOOP COOTBETCTBYIONIECH Mpodeccuu U MPOAOIHKEHUE OMOIOTUYECKOTO
o0pa30BaHMs B OpraHU3aIHsIX CPEIHEro MPo(ecCHOHATBHOTO U BBICIIETO
00pa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HauMeHnoBauue KoaudecTBO yacoB
JIeKTPOHHBIE (HH(POBHIE)
n/ pa3ieioB M TeM KoHTpoibHbIe IIpakTHyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
I NporpamMmel padoThI padoTbl
1 buonorus kak Hayka 1
) JKuBblE cCTEMBI M UX 5
U3y4EHUE
3 buonorus knerku 2 0.5
Xumunyeckas
4 10 1
OpraHM3aLysl KICTKH
CrpoeHue 1 pyHKIMH
5 8 2
KIIETKU
OOmMmeH BemecTB U
6 [IPEBPALIECHUE SHEPTUU 9 1
B KJIETKE
Hacnencreennas
7 uHpopManusi u 9 0.5
peanu3anus €€ B KIETKE
JKu3HEeHHBIN UK
8 6 1
KIIETKU
Crtpoenue u QyHKITUN
9 17 1.5
OpPraHHU3MOB
10 Pa3MHOKeHHE U 8 1.5




MPEJICTABICHUN B

pa3BUTHE OPIaHU3MOB
I'eneTuka — Hayka o
acJIeICTBEHHOC
1 HACJIEICTBEHHOCTH U 5 0.5
N3MEHUYUBOCTH
OpraHHU3MOB
3aKOHOMEPHOCTH
12 P 10 1
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 i
M3MEHYNBOCTHU
14 I'enernka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
buorexnonorus u
16 CUHTETHYECKAS 4
ouonorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102 0 13
YACOB I10 ITPOT'PAMME
11 KJIIACC
Ne HanmenoBanne Koaun4yecTBo 4yacos
JIeKTPOHHBIE (HH(POBHIE)
n/ pa3ie/ioB U TEM KonrpoJibubie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
n NporpaMmalI padoThI padoTbI
3apokJieHUe U pa3BUTHE
1 IBOJTFOIIMOHHBIX 4




ouoJiornuu

MukposBonronus u eé
pe3yJIbTaThl

14

MakposBosronus 1 €€
pe3yJIbTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3emie

15

1.5

[Tpoucxoxnenue
yeJoBeKa —
AHTPOIIOT€HE3

10

DKOJIOTHSI — HayKa O
B3aUMOOTHOIICHUAX
OpPraHu3MoOB U
HaaAOPraHn3MCHHBIX
CHUCTEM C OKpY>Karollen
cpenoit

0.5

OpranusMmsl 4 cpena
oOuTaHus

1.5

DKO0JIOTUs BUJOB U
OIS UM

0.5

DKOoJI0rus COOOIIECTB.
DKOJIOTUYECKHE
CUCTEMBI

12

0.5

10

buocdepa — rmobanpHas
IKOCHUCTEMA




YenoBek U

11 6
OKpy’Karolas cpeja
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5

YACOB I10 ITPOTPAMME




IHOYPOYHOE INIAHUPOBAHUME
10 KJTACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckne
padoThI

Jlara
U3ydeHmust

JJIEKTPOHHBIE
unpposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonorus kak KOMIIJIEKCHasI
HayKa M KaK 4aCTb
COBPEMCHHOTI'O O6H.I€CTB3

JKuBrie cucteMbl U UX
CBOMCTBa

YpoBHeEBas opranusanus
KHBbBIX CUCTEM

Hcropust OTKphITHS U
U3YYEHHUS KIIETKH.
Knerounas teopust

Meto1bl MONEKYISAPHON U
KJICTOYHOM OHonoruu.
IIpakTuyeckas pabora
«M3yuyenne MeTo10B
KJICTOYHOM OHoioruu
(xpomarorpadus,
anekTpodopes,
nuddepeHnuaIbLHoe
uentpudyruposanue, [TLP)»

0.5




XUMHUUYECKUN COCTAB KJIETKUA

MunepasibHbI€ BELLIECTBA
KJIETKH, UX OMOJIOrHYeCKast
poib

Opranuyeckue BemiecTBa
KJIETKH — OEJIKH.
JIaGopatopHas pabota
«O6Hapyx)eHHne OeJIKOB ¢
MIOMOIIBIO Ka4eCTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, K1accupukanus u
¢byHKIMN OeIKOB

10

Opranuueckue BellecTBa
KJIETKU — YTJIEBOIbI

11

Oprannueckue BenecTBa
KIJICTKU — JIMIIUBI

12

HyKHeI/IHOBbIe KHCJIOTHI.
JAHK u PHK. JIabopaTtopHas
pabora «MccnenoBanue
HYKJICMHOBBIX KHCJIOT,
BBIZICJIICHHBIX U3 KJIECTOK
PA3JIMYHBIX OPraHU3MOB»

0.5

13

Crpoenue u Gpynkiun ATO.
Apyrue
Hykieo3uaTpudochaTer
(HT®)




14

CexBennpoBanue [JHK.
MeToapl TEeHOMUKHU,
TPAHCKPUIITOMUKH,
MPOTEOMUKHU

15

Meroas! CTpYKTYpHOHI
ouosoruu

16

TuIme! KJIETOK.
[Ipokapuornueckas KieTka

17

CtpoeHune 3yKapuoTHIECKOU
kietku. [IpakTuueckas
pabota «/3y4yeHne cBONCTB
KJICTOYHOM MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapaT
KIIETKU

19

OnHomMeMOpaHHbIE
OpTaHOUIBI KIETKH.
[IpakTuueckas pabora
«W3yueHne NBIKEHUS
IIUTOIIIIa3MBbI B
PaCTHTENBHBIX KIETKaX»

0.5

20

[TomyaBTOHOMHBIE
OpPTraHOUIBI KJICTKH:
MHUTOXOHJIPHH, TITACTH/IBL.
JlabopaTopHas pabota
«Hccnenosanue mia3MoiIn3a
U JIeTIIa3MOJIN3a B
PaCTUTEIBHBIX KIETKaX»

0.5




21

HememOpanHnbie opraHou bt
KJIIETKH

22

Crpoenue u pyHKIUH s11pa

23

CpaBHuTenbHas
XapaKTEpUCTHKA KIETOK
sykapHot. JlabopaTopHas
pabota «M3ydyeHue cTpoeHus
KJIETOK pa3JIN4HbIX
OpPraHU3MOB»

0.5

24

AccuMmianusa u
TACCUMMIISILINS — JBE
CTOPOHBI METa0OIU3MA.
Turmel 0OMeHa BEIIECTB.
JIaGopatopHas pabota
«/3yueHne KaTaIuTHIECKON
aKTUBHOCTH (pepMeHTOB (Ha
MpUMeEpe aMUIa3bl U
KaTaJia3bl)»

25

DepMEHTaTUBHBIN XapaKTep
peaKiuii KJIeTOUHOTO
MeTabonu3ma. JlabopatopHas
pabota «M13yuenue
(hepMEeHTaTUBHOTO
pacuiernieHus epoKcuia
BOJIOPO/Ia B PAaCTUTENBHBIX U
KUBOTHBIX KJIETKaX)»

0.5

26

ECJIKI/I-aKTI/IBaTOpBI H OeNKH-




UHTHOUTOPBI

27

ABTOTpOGHBIN TUIT OOMEHA
BEILECTB

28

dorocunre’

29

XemocuHTes. JJabopaTropHast
pabora «CpaBHEHHE
poIeccoB POTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHbBIE OPraHU3MBI.
Buner 6poxenus.
JlabopaTopHas pabota
«CpaBHeHHE MPOLECCOB
OpO’KEHHUS U JABIXaHUSD»

31

AspoOHbBIE OPraHU3MBI.
Dranbl SHEPreTHIECKOro
oOMeHa

32

DHeprust MEMOPaHHOTO
IpaJueHTa MPOTOHOB.
Cunre3 ATO: pabota
npoToHHON AT®-cuHTa3bI

33

Peakuuun matpuyHoro
CHHTE3a

34

Tpanckpunuus —
MaTpuuHblii cunTe3 PHK

35

Tpancnsamms u e€ dTarbl

36

KonunpoBanue aMHMHOKHCIIOT.




Posnb pubocom B GnocunTe3e
Oenka

Opranuszaius reuoma y

37 MPOKAPHUOT U FYKAPUOT
MonekynspHble MEXaHU3MBbI
38 AKCIIPECCHUU I'€HOB Y
3yKapuoT
Bupycbl — HeksleTouHbIe
(hOpPMBI KU3HHU B OOJIMTaTHBIE
39 napa3uTthl. [IpakTuueckas 0.5
pabota «Co3nanue Moaenu
BHpYyCa»
Bupycusle 3a601eBaHus
40 YJeJIOBEKa, >)KUBOTHBIX,
pacTeHuit
41 Hanorexnosoruu B
OHOJIOTHU Y MEIULINHE
42 JKu3HEHHBIN UK KIIETKHA
43 Matpuunsiii cuntes JHK
Xpomocomsl. JlaboparopHas
44 pabota «3yuyenue 0.5
XpOMOCOM Ha TOTOBBIX
MHUKpOIpenaparax»
45 Jlenenune KIETKH — MHTO3
46 Tune! knerok. Kapuokunes u 0.5

nuTokuHe3. JlaboparopHas




pabora «Habmonenue
MHUTO32 B KJIETKaX KOHYHKA
KOpeIIKa Jyka (Ha TOTOBBIX
MUKpOIIpenaparax)»

Peryisnus ;kM3HEHHOTO

47
LUKJIA KJIETOK
48 Opranusm Kak eIMHOE LEJI0e
TkaHu pacTeHHi.
49 JlaGopaTopHas paboTa
«/3yueHue TkaHen 0-5
pacTeHun»
TkaHU KUBOTHBIX U
50 yenoBeka. JlaboparopHas
paborta «M3yueHune TkaHeu 0.5
KUBOTHBIX)»
Opranbl. CucTteMbl OpraHoB.
51 JlabopaTopHas pabota
«M3y4eHne opraHoB 05
LIBETKOBOT'O PAaCTEHUS»
52 Ormopa Tena opraHu3MoB
53 JIBr>KeHHE OpraHu3MOB
54 [Iuranue opranu3mMoB
[Intanne MO3BOHOYHBIX
55 KUBOTHBIX.

HI/II_HeBapI/ITeJ'IBHaH CHUCTCMa
YCJIOBCKA




56

JIpIXaHue OpraHu3MoB

HBIX&HI/IG IIO3BOHOYHBIX

> YKUBOTHBIX U YEJIOBEKa

58 TpancnopT BemecTB y
OpraHu3MOB
KpoBenocHas cucrema

59 [M03BOHOYHBIX )KUBOTHBIX U
YelioBeKa

60 Brinenenue y oprannsmon

61 3amuTa y OpraHu3MoB

2 NmmyHHas cuctema
YyeJloBeKa

63 Pa3znpaxxuMocTh 1 perysius
y OpraHu3MOB
I'ymopanbHas perymisus u

64 SHJIOKpUHHASI CUCTEMA
KUBOTHBIX U YeJIOBEKa

65 @OpMBI pa3sMHOKEHUS
OpraHU3MOB

66 [TonoBoe pazMHOXKEHUE

67 Metio3
I'ameTorenes. O6pazoBanue
Y pa3BUTHE MOJIOBBIX KIETOK.

68 JIaGopaTopHas pabora 0.5

«HSy‘{CHI/Ie CTPOCHUA
ITIOJIOBBIX KJICTOK Ha I'OTOBBIX




MUKpOIIpenaparax»

69

WNupuBuayansHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3

70

3aKJ'IaIlKa OpraHoB U TKaHEeHu
N3 3apOAbIIICBLIX JIMUCTKOB

71

Poct n Pa3BUTHUE ) XUBOTHBIX.

JlabopaTopHas pabora
«BpIsiBIICHNE TIPU3HAKOB
CXOJICTBA 3aPOJIbIIICH
MO3BOHOYHBIX JKUBOTHBIX»

0.5

72

Pa3zmHoxeHue u pazButue
pactenuii. JlaboparopHas
pabota «CTpoeHre opraHoB
Pa3MHOKEHHUS BBICILIUX
pacTeHui»

0.5

73

Hctopus ctaHOBIEHUS 1
Pa3BUTHS TCHETHKHU KaK
HayKU

74

OCHOBHBIE TTOHSITHUS U
CHMBOJIBI T€HETHKHU.
JlabopaTopHas pabota
«JIpo3oduna kak 00BEKT
F€HETHYECKUX
HUCCIICI0BAHUI

0.5

75

3aKOHOMEPHOCTHU
HaCJIeIOBaHUsI IPU3HAKOB.
MounoruOpuHoe

0.5




CKpEILMBAHUE.
[IpakTuueckas pabora
"N3yuyeHue pe3ynpTaToB
MOHOTHOPUAHOTO
CKpeIIMBaHUA y 1po30duisr"

IIuTonormyeckrue OCHOBBI

76 MOHOTHOPUAHOTO
CKpEIIMBAHUS
Ananuzupyroiiee

77 ckpemBanue. Henosnoe
JOMUHUPOBAHUE
JMruOpuiHoe CKpeuBaHue.
IIpakTryeckas pabora

78 «M3y4yenue pe3ynbTaToB 0.5
JUTUOPUIHOTO CKPEIUBAHUS
y IpO30(QHITBD»

79 [{uTonmornyecknue OCHOBBI
JTUTUOPUTHOTO CKpPEIIUBaAHU

20 CrerieHHOe HacleJ0BaHue
MIPU3HAKOB

’1 XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTHU

82 I'enetuka nona

23 I'enoTun Kak 1enoCTHAS
cucTema

84 I'eneTnueckuii KOHTPOJIb




pa3BUTHUS PACTCHUH,
JKUBOTHBIX U 4EJIOBEKA

&5

N3MeHYMBOCTB IIPU3HAKOB.
Bunnl n3sMeHUYNBOCTH

86

MonudukanonHas
U3MEHYUBOCTD

87

Bapuanuonsslii pan u
BAapUALIMOHHAs KpUBasl.
JlaGopaTopHas paboTa
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
n3MeHYUBOCTH. [TocTpoeHue
BApUALIMOHHOTO psifia U
BAPUALIMOHHON KPUBOI»

0.5

88

I'enoTunuueckas
W3MEHYHUBOCTD.
KomMOunatusHas
H3MEHYUBOCTD

89

MyTanunonHas
W3MEHYHBOCTb.
[TpakTnyeckas padora
«MyTtanuu y apo3oduiisl (Ha
TOTOBBIX
MUKpOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTallMOHHOTO Mpolecca.




ONureHeTnKa u
SMUTEHOMHKA

91

I'eneTnka yenoBeka.
IIpakTnueckas padbora
«CocTaBlicHUC U aHAIN3
POAOCIOBHO

0.5

92

MeTtonsl METUITMHCKON
T€HETUKH

93

3HaveHne MeIUIMHCKOM
FeHETUKH B
MIPEIOTBPALICHUH U JI€UCHUU
FeHEeTUYECKHUX 3a00J1eBaHMit
YyeJIoBeKa

94

OcHOBHbIE TOHATHUS
cenekuuu. JlaboparopHas
pabota «3yueHue copToB
KyJbTYPHBIX PACTCHHH U
MOPO/I TOMAIITHUX
KUBOTHBIX)»

0.5

95

MeTonabl CeneKIIMOHHON
pabotsl. JlaboparopHas
pabota «3y4eHne MeTo10B
CEIICKITUH PaCTCHUI»

0.5

96

JocTmxeHus ceeKkun
pacTeHUM U KUBOTHBIX.
[IpakTrueckas pabota

«ITpuBHBKa pacTeHUI»




CoxpaHeHue, u3y4eHue u

97 WCIIOJIh30BaHNE 1
TCHETUYCCKUX PECYPCOB
buorexHoorus kak Hayka u
OTpacib IPOU3BOICTBA.
98 [TpakTuyeckas padora 1 0.5
«3yuenune 0ObEKTOB
OMOTEXHOJIOTHI
99 OcHOBHbIE HaNPaBIEHUS !
CUHTETHYECKOI Onooruu
100 XpoMOCOMHas U TeHHast !
WHXXCHEepUs
101 Memunuackue 1
OMOTEXHOJIOTHH
Pe3epBHbIil ypoK.
102 | IloBTOpenwue, o6o0IIEHNE, 1
CHCTEMAaTH3aINs 3HaHUH
OBIIEE KOJIMYECTBO YACOB
10 [TPOI'PAMME 102 0 135
11 KIIACC
o Kosmn4yecTBo yacos DJIeKTPOHHbIE
Hara nugposbie
n/ Tema ypoka KouTposbhbie IIpakTHyeckue 6
u Bcero paGoTEI - H3y4eHust o0pa3oBaTejbHbIE
pecypcsl

OBontononHas Teopus Y.




JapBuna

JIBMOKyIIME CUJIBI
3BOIIONUU BUIOB 110 Y.

HapBuny

Bopn0Oa 3a cymiectBoBaHue,
€CTECTBEHHBIN 1
HCKYCCTBEHHBIH 0TOOP

dopmupoBaHue
CUHTETUYECKOI Teopuu
HBOJIIOLIUU

OTanel 3BOJIIOIMOHHOIO
TpoIriecca: MUKPOIBOJOIIHS
1 MaKpOdBOJTFOITUS

[Homysims —
JJIEMEHTapHAas €IMHULIA
HBOJIIOLIAN

3aKOH T€HETHYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas
pabora «BrlisBrieHne
W3MEHYHBOCTH Y 0COOeH
OJTHOTO BUJIa»

0.5

DneMeHTapHbIE (PaKTOPbI
IBOJTIOLUH

DddexT ocHOBaTENS.
DddexT OyTHUIOIHOTO




TOpJIBIIIKA

10

Murpauuu. M3onsaumumn
MIOIYJISLIAMN:
reorpaduueckas,
OuoJioruyeckas

11

EctectBennslit oTO0p —
HANPABIAOMUN (HaKTop
3BOJIIOIUHU

12

[TonoBoii oT60p

13

[IpucnocoOnaeHHOCTh
OpPTraHU3MOB KaK pe3yJbTaT
MUKPOIBOJTFOIHH.
JlabopaTopHas pabota
«M3yuenune apomopho30B 1
WMo IaNTalNuN Y
pacTeHUI U )KUBOTHBIX)

0.5

14

[Tpumepsr
MIPUCTIOCOOJICHUH Y
OpPraHHU3MOB:
MOP(OJIOTHYECKHE,
buznonornyeckue,
OHMOXHUMHYECKHE,
MOBE/ICHYECKHE.
JlabopaTopHas pabora
«IIpucnocobnenus
OpPraHM3MOB U UX
OTHOCHTEIbHAs

0.5




1IETIECO00Pa3HOCTH

15

Bun, ero xpurepuu u
cTpykTypa. JJaboparopHast
pabota «CpaBHEHHUE BUIOB
0 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa Buza

17

BunoobpazoBanue kak
pe3yabTaT
MHUKPOIBOJTFOIUN

18

CBs3b MUKPO3BOJIIOLIMHA U
AMUIEMUOJIOTUN

19

Makpo3Bosronus.
IlaneonTomoruueckue
MECTOObI H3yq€HH${
SBOJTIOLIUU

20

Bbuoreorpaduyeckue
MCTOABI U3YUYCHUSA
IBOJTIOLUH

21

DOMOpHOIOTHYECKHE U
CpaBHUTEIBLHO-
Mop(doTornuecKre METOIbI
M3YYCHUS SBOJIIOLIUU

22

MonekyisapHo-
TCHETUYECKUE,
OMOXMMHUYECKUE U




MaTEMATHYCCKHUE MCTOIbI
HU3YYCHUSA SBOJIOIUA

23

OO1u11e 3aKOHOMEPHOCTH
3BOJIFOIIUH

24

AnanTuBHas paguaiys.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOIAU

25

HayuHble runoresb
MIPOMCXOXKICHHUS KU3HU Ha
3emiie

26

Jonay4unbie
MIpe/ICTaBICHHUS O
3apOKICHUH KU3HU

27

OCHOBHBIE 3TaIbI
HEOPraHW4YeCcKoi
SBOIIOIHHT

28

['unoTessbl 3apoxkaeHHS
JKU3HHA

29

HcTopus 3emMiau 1 METO/IbI
€€ U3y4cHusl.
JlaGopatopHas pabota
«M3ydenue u onucanue
HCKOIIAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB»

0.5

30

HauanbHble 3TaIbl
OpFaHHqCCKOﬁ 9BOJJOIIMH




31

DBOIONUS 3YKapUOT

32

OCHOBHBIE 3Tallbl
HBOJIIOIIMH PACTUTEIHLHOTO
mupa. IIpakTuyeckas
pabota «M3y4yenue
0Cc00EHHOCTEH CTpOCHHUS
pacTeHul pa3HbIX
OTIEIOBY»

0.5

33

OCHOBHBIE dTaIbl
JBOJIFOLUU JKUBOTHOT'O
Mupa

34

DBOJIIONHNS )KUBOTHBIX.
[TpakTrueckas padboTa
«M3yuenue ocobeHHocTel
CTPOCHHSI TIO3BOHOYHBIX
KUBOTHBIX»

0.5

35

PasButne xn3HN Ha 3emie
I10 5paM U Iepruogam

36

MaccoBble BBIMUpPAHHS —
9KOJIOTMYECKHE KPU3UCHI
MIPOLLIOTO

37

CoBpeMeHHbIHI
9KOJIOTUYECKUN KPHU3UC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpPa




39

OCHOBHEBIE
CHCTEMATUYECKHUE TPYIIIIEI
OpPraHu3MOB

40

AHTpOIIOJIOTHS — HayKa O
4eJIOBEKE

41

PazBuTue npeacrasienuit o
MIPOUCXO0XKICHUU YETOBEKA

42

MecTo 4yenoBeKka B CUCTEME
OpPraHUYECKOTO0 MHpA.
JlabopaTopHas pabota
«M3yuenune ocobeHHOCTEH
CTPOCHMSI CKelleTa
4eJI0BEKA, CBSA3AHHBIX C
MPSIMOXOXKIACHUEM»

0.5

43

JIBIOKYIIIME CHUITBI
aHTPOIIOTCHE3a

44

CooOTHOIIICHNE
OHOJOTHYECKUX U
COIMAIBHBIX (PaKTOPOB B
AHTPOIIOTCHE3e

45

OCHOBHBIE CTaUH
aHTPOTIOTCHE3a

46

IlaneoreneTuka u
aJeOreHOMHUKA

47

OBOIOIMS COBPEMEHHOIO
YeJI0BeKa




48

YeoBeueckue pachl.
[IpakTnueckas pabora
«/3yueHne 3K0N0rn4eCKux
aJlanTaluil 4eJI0BEKa

0.5

49

MexucuuIIMHapHbIe
METO/Ibl aHTPOMOJIOTUHU

50

3apO)KIIeHI/IC " pa3BUTHUC
OKOJIOTHH

51

MeTo b 3KOJIOTHH.
JlabopaTopHas pabota
«M3y4eHune MeTo10B
IKOJIOTHYECKUX
HCCIICIOBAHUI»

0.5

52

3HaUYeHHNE YKOJIOTHUSCKHUX
3HAHWI JJIAA YEJIO0BCKA

53

Dkonoruueckue HakTopbl

54

AbGunorndeckue GpakTopsbI.
CBeT Kak SKOJIOTUYECKHIM
¢dakrop. JlabopaTopHas
pabora «BrlisBrieHne
MIPUCTIOCOOICHU I
OpPraHU3MOB K BIHSHHIO
CBETa»

0.5

55

AbGunorndeckue GpakTopsbl.
Temneparypa kax
9KOJIOTUYECKUM PaKTop.
JlabopaTopHas pabota

0.5




«BriaBienue
MIPUCTIOCOOICHUI
OpPraHU3MOB K BIIUSHUIO
TEMITEPaTyPhI»

56

AOGuotnyeckue GakTopsbI.
BnaxnocTs kak
9KOJIOTUYECKUH (aKTOp.
JlabopaTopHas pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUS»

0.5

57

Cpenbl oOuTaHus
OpraHu3MOB

58

buonorunyeckue PUATMBI

59

Xuznennsie Gpopmbl
OpraHU3MOB

60

buoTtnueckue paxkTopsl

61

3HaueHne OMOTHYECKHUX
B3aNMOJICHUCTBHH I
CYIIIECTBOBAHHMS
OpPTraHHU3MOB B CpeJie
oouTaHus

62

DKOJIOTUYECKHE
XapaKTePUCTHKHU
TOTTYJISIITAH

63

OCHOBHBIE TTOKa3aTeIIN




MOIMYJISILIUK: YUCIIEHHOCTb,
IUIOTHOCTb, BO3PACTHAs U
M10JIOBAsi CTPYKTypa

64

OCHOBHBIE TTOKa3aTeIIn
MOTYJISIIIAH: POKIAEMOCTb,
MIPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITUU

65

DKoJjorudeckasi CTpykrypa
MOy JISLTUH

66

JlvHamuka nomyJianuu u eé
perynsuus

67

Kpussie pocta
YHCIEHHOCTHU TOMYJISIIIHH.
KpuBbie BbIKUBaHUS

68

DKoJiornueckasi HUIa
Bujaa. Jlaboparopuas
pabora «IIpucnocobneHus
CEMSIH pacTeHUM K
paccesieHuIo»

0.5

69

Bun xak cucrema
MONYJIALAN

70

3aKOHOMEPHOCTH
MOBEICHUS U MUTPALINI
SKUBOTHBIX

71

Coo0111ecTBO OPraHU3MOB
— OuoIIeHO3




72

DKocucTema Kak OTKpbITast
cucTema

73

Kpyrosopor BemiecTB u
MMOTOK YHEPTUU B
9KOCUCTEME

74

OcHOBHBIC TTOKA3aTeIN
9KOCHCTCMbI

75

DKOJIOTHYECKHE IMUpaMUuIbl

76

M3menenns cooOImecTs —
CYKIICCCHH

77

[IpupoHBIE 3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKocucTemMbl MOpei 1
OKEaHOB

78

IIpupoaHbIE S3KOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB,
CTeneH, IyCThIHb

79

AHTpOHOF CHHBIC
9KOCHCTCMbI

80

Y PpO03KOCHCTEMBI.
[paktrueckas paboTa
«H 3yuenue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(hopMHUpOBaHHSI OCHOBHBIX
B3aUMOIEUCTBUI




OpraHnu3MoOB B 9KOCUCTEMAX

MexaHu3MBbI BO3IEHCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB
Ha CyOOpPraHU3MEHHOM,

82 OpPraHU3MEHHOM,
MOTYJISIITUOHHOM H
9KOCUCTEMHOM YPOBHSIX
Bbuocdepa —

&3 o01IerIaneTapHas
oboouka 3emin

24 VYuenne B. 1. Bepnaackoro
o 6uocdepe

25 3aKOHOMEPHOCTH
CyiecTBoBaHMs Orochepbl

26 KpyroBopoTsl BemecTs u
OMOTCOXMMHUYECKUEC ITUKITBI

27 30HaNBHOCTH OHOCHEPEI.
OcHOBHBIE OMOMBI CYIITU

88 YcroitunBocts 6uocheps

29 DKOJOrHYeCKHe KPU3HUCHI U
WX PUYUHBI

90 Bo3sneiicTBue yenoBeka Ha
ounochepy
AHTpONIOreHHOE

91 BO3/ICHCTBUE Ha

paCTUTEJIbHBIN 1




YKUBOTHBIM MU

92

Oxpana npupozsl

93

OCHOBHbIE IPUHIIMIIBI
YCTOMYMBOTO Pa3BUTHUSA
4eJI0BEYECTBA U IIPUPOIBI

94

PanmonansHOE
MIPUPOIOTIONB30BAHKUE H
COXpaHEHHUe
OHOJOrHYECKOI0
pazHooOpa3us 3emiu

95

O06001IeHne 0 TeMe
«MuKkposBOIOIUS U €€
Pe3yNIbTaThD»

96

O06001IeHne TI0 TeMe
«MakposBoJonus u eé
pE3YJIbTATHI»

97

O06o00mieHue o reme
«ITpoucxoxaenue u
pPa3BUTHE )KU3HU HA 3eMJIe»

98

O6o00mieHue no reme
«IIpoucxoxaenue
4eJI0BEKA — aHTPOIIOTEHE3»

99

O06o0061IeHNe 10 TeMe
«DKOJIOTHSI — HayKa O
B3aMMOOTHOIIEHHUIX
OpPraHu3MOBY»




100

O06001IeHuE 110 TEME
«Opranusmsl U cpeia
oOUTaHUM)

101

O000111eHIE IO TEME
«DKOoI0orud BUAOB U
OIS LA

102

O0o01eHue no Teme
«buocdepa — rnmobanpHas
HKOCHUCTEMA»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5




IMMPOBEPAEMBIE HA EI'D 11O BUOJIOT'UN TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJILHON MPOI'PAMMBI CPEJJHEI'O OBIIET'O

OBPA3OBAHUA

Kon nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCH
NMPOrpamMMbl CpeiHero o0uero o0pa3oBaHus

ChopMUpOBaHHOCTh 3HAHUI O MECTE U POJIU OUOJIOTHH B CHCTEME
COBPEMEHHOW €CTECTBCHHOHAYYHOW KapTHHBI MUPA, B TIO3HAHUU 34
BKHBIX COLMAIBHO-DTHYECKUX, DKOHOMHYECKHMX, DKOJIOTHYECKHX
pellIeHHH BOIPOCOB PALMOHATIBHOTO MPUPOIONIONIB30BaHus, B Qop
npupoe, oOIIeCTBY, YEIOBEKY; O BKJIAJE POCCUHCKUX U 3apyOeiK
OHOI0THHI

Bnanenue cucremoii 3HaHUN 00 OCHOBHBIX METOJ/IaX HAYYHOTO TIO3H
WCCIEIOBAHUSAX JKUBBIX OOBEKTOB W HKOCHUCTEM (OMHCaHHWE, W3
crioco0aMu BBISIBIICHUS U OIEHKH aHTPOTIOTEHHBIX U3MEHEHUH B MPU
YMeHue BBIIBUTATh TUIIOTE3bI, MPOBEPATH WX DKCIEPUMEHTATHH
WCCTIEIOBaHMS, aHATM3UPOBATH MMOJTYyUYEHHBIE Pe3yJIbTAThI U JIeTIaTh B
BrisBiieHrEe 3aBUCHMOCTH MEXKy HUCCIEAYyEMBIMH BETUIMHAMH, 00
(hopMyTUpOBaHUE BHIBOJIOB C UCITOJIH30BAHUEM HAYYHBIX TIOHSITHH, T

YMeHue BIageTh CHCTEMOM OHOJIOTMYECKHUX 3HAHUH, KOTO
OMOJIOTMYEeCKHe TEPMUHBI U TIOHSATUS (KU3Hb, KJIETKA, TKaHb, OpraH,
OuorieHo3, Ouocdepa; MeTadonM3M, TOMEOCTa3, KICTOYHBIA HMMY
JHMCKPETHOCTD, CAMOPErYJIALIUS, CAMOBOCIIPOU3BEICHNUE, HACIICACTBEHH
POCT U pa3BUTHE);

Ouonornueckue Teopuu: kietouyHas Tteopus T. IlIBanna, M.
cesiekTuBHOro mmmynurera II. Opaux, M.M. MeunukoBa, xpomo
Moprana, 3akoH 3aposlieBoro cxojcrsa K. bapa, 3BomtonnonHa
TEOpHs HBONIIOLMU, Teopus aHTponore”esa Y. Jlapsuna; Teopus
H.M. BaBunoBa 0 HEHTpax MHOrooOpaszuss U MPOMCXOXKICHUS
CeBeprioBa 0 MyTsAX U HallpaBJICHUAX 3BOJtOLMH, yueHue B.W. Bepn
3aKOHBI (€AMHOOOpa3usi TMOTOMKOB MEPBOTO IMOKOJEHHUsS, pac
HacjaeA0BaHus npu3HakoB . Menzens; CueIIeHHOro Hacleq0BaHu
resoB T. Moprana, roMoOJOrMYeCKMX psI0B B HACIEICTBEH
remeruueckoro pasHoBecus Jx. Xapau u B. BaiinbGepra;
ouorenernyeckuit 3akoH J. ['exkens, . Miomiepa);

IIPUHLIUIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npasuwia (Muaumyma FO. JIubuxa, s3K0JI0rnuecKoil mupaMuIbl Yuced,
runotessl (koauepsatHoil A.M. Onapuna, mepBUYHOrO OyJbOHA
pubosuma T. Yek)




Vmenue pe€iiaTb MOMCKOBEBIC OHOJIOTHYECKHE 3aa4u; BBIABJIIATH II
HCCIIEAYyEMBbIMU OMOJIOrHYECKUMU O6L€KTaMI/I, mponeccaMn M SBJICH
OCHOBAaHHHU MMOJTYUCHHBIX PE3YJIBTATOB,

COCTaBJIATb TCHOTUITMYCCKUEC CXEMbI CKPCIIUBAHUSA JJIA Pa3HbIX TUIIOB
COCTaBJIATH CXEMBI IICPEHOCA BEIICCTB U DHECPIr B OKOCUCTEMAaX (HeHI/I

YMeHue yCTaHaBIUBaTh B3aMMOCBSI3U MEXIY CTpO€HHUEM U (yH
TKaHeil, opraHaMl U CUCTEMaMU OPraHOB y PACTEHMHU, KUBOTHBIX
BEIIECTB; ATallaMU KJIETOYHOI'O IUKJIA U KU3HEHHBIX IMKJIOB O
Pa3BUTHSL; TEHOTUIIOM M (PEHOTHUIIOM, (PEHOTUIIOM U (PaKTOpaMu cpe
JBIDKYIIUMH CHJIAaMH aHTPOIIOT€HE3a; KOMIOHEHTAMHU Pa3IMYHbIX 3
OpPraHu3MOB

YMeHre BBIICISATh CYIIECTBEHHBIC TPU3HAKH:

CTPOCHUSI BHPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT; OJHOKIETOY
BHJIOB, OHMOT€OIIEHO30B, DKOCHUCTEM M OHOC(HEphl, CTPOCHHS O
’KHBOTHBIX, YEJIOBEKA; MPOILIECCOB KU3HEIEATESILHOCTH, MMPOTEKAIOI
W 4YeJIoBeKa; OMOJOTHYECKUX MPOIECCOB: 0OMEeHa BemecTB (MeTad
SHEPTUH, OPOXKEHUs, aBTOTPO(PHOr0 M TreTepOTPOPHOTO THIOB II
MHUTO3a, Meli03a, TraMeTroreHe3a, SMOpPHOTeHe3a, IOCTIMOPUO
WH/IMBUIYAIBHOTO DPa3BUTHsI OpraHu3Ma (OHTOTE€HEe3a), B3auMOJIe
HMCKYCCTBEHHOTO OTOOpa, CTaOWIM3HUPYIOUIETO, IBMIXKYIIETO H
AJUIONATPUYECKOTO W CHMIIATPUYECKOTO BHI0OOPA30BAHMS; BIH
TeHO(OH/I TOIMYJISAIUH; MPUCITOCOOICHHOCTH OPTraHU3MOB K Cpejie
HBOJTIOIMH;, KPYTOBOPOTA BEHIECTB U MIOTOKA DHEPTUHU B SKOCHCTEMaX

ChopMUpOBaHHOCTb YMEHHUS BBIIENATH CYIIECTBEHHBIC TIPU3HAKU B
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB, OHOTre
NPOIIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS JHEPTUU B KIle
HHEPreTUYECKOro OOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OII00
WH/IMBUYAJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTeHe3a), OOphObI 3a C
BUJ000pa30BaHus, IPUCIOCOOJEHHOCTH OpPraHu3MOB K cCpele
DKOCHUCTEM, AaHTPOIOIE€HHBIX WM3MEHEHHH B HKOCUCTEMax CBOEHU
NIpeBpalleHus SHEPTHH B buocdepe

VYMeHre ucnonn30BaTh COOTBETCTBYIOIINE apIryMCHTHI, ouoaoruyec
A0Ka3aTeJIbCTBa POACTBA OPraHU3MOB pPa3HbIX CUCTEMATHYCCKUX I'D
06I/ITaHI/I${; CIWHCTBA 4YCJIOBCYCCKHUX pac; H€06XOI[I/IMOCTI/I 310
p33H006p33H${ BHUIOB 1 DKOCHUCTEM KaK YCJIOBUS COCYHICCTBOBAHUS 11

YMeHHe KPUTHYECKH OIEHUBAaTh WH(MOPMANUI0 OHOJIOTHYECKO
ITUYECKUE ACTICKThI COBPEMEHHBIX UCCIICIOBAHUI B OMOJIOTHH, ME]]
r00abHBIE  JKOJIOTUYECKHE TPOOJIIEMBl COBPEMEHHOCTH, (op
COOCTBEHHYIO IMO3HIIHIO

HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX

HA EI'D ITIO BHUOJIOTUHN



Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

buonorus kak Hayka. JKuBbIE CUCTEMBI U UX U3YyUYECHUE

1.1

CoBpemeHHass OMoONOTHMsI — KOMIUIEKCHas Hayka. buosornueckue Hayku U U
NPUKJIAIHBIE ¥ TIOMCKOBbIE HAyYHBIE HCCIIEIOBAHNS B ONOIOTHH.

3HavyeHne 6uosIoruu B (POPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapT
3HayeHne OWOJIOTUM B TMPAKTHUECKOW JESITeIbHOCTH YeNOBEeKa: MEIHIIMHE, C
PUPOIBI

1.2

JKuBbIe cUCTEMBI Kak TpeaMeT u3ydeHus: Ouosoruu. CBOWCTBA KHUBBIX CHCTEM: €
IIEJIOCTHOCTh, ~ CJIOXKHOCTh W YHOPSJIOYEHHOCTh  CTPYKTYPBI, OTKPBITOCT
Pa3IpaKUMOCTh, U3MEHYHBOCTb, POCT U Pa3BHUTHE.

YpOBHM OpraHU3aIlH JKUBBIX CHUCTEM: MOJICKYJISIPHBIN, KJICTOYHBIA, TKaHEB
9KOCHUCTEMHBIN (OmoreoreHoTHYeCcKuii), Ounocdepusiid. [Iporeccrr, mpoucxoas
*uBoro. JKu3Hp Kak (hopMa CyIIeCTBOBAHUSI MATEPUU

1.3

MeTtoer Ouosiornueckoit Hayku. Habmroaenue, n3sMepeHue, IKCIIEPUMEHT, CUCTE
HE3aBUCUMOM nepeMeHHOU. IlmanupoBanme skcnepumeHTta. lloctaHoBka u I
BBIOOPKH U €€ 10CcTOBepHOCTh. Pa3zdpoc B Ononmornueckux maanHbIX. OIEHKa 10C
VICKQKEHUSI pe3YJIbTaTOB DKCIIEpUMEHTA. [[oHATHE CTATUCTUYECKOTO TECTA

Knerka kak Omonorudeckas cucremMa

2.1

Knerka — cTpykTypHO-QyHKIMOHA/IbHAs eIuHUIA >KUBOro. Mcropus OTKpBI
Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MONOXKEHUS
MeToapl MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOIMHM: MHUKPOCKOIHS, XPOMATOIp
g depeHnaIbHoe HEHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOIIEMEHTHI. Bona u
CTPYKTYpPUPOBAHUU KIIETKH, TEIUIOPErYJsLUU. MMHHEpaJIbHbIE BEIIECTBA KIIETK
AHUOHOB B KJICTKE.

buonornueckue noaumepsl. benku. AMUHOKHCIOTHBIN cocTaB OeikoB. CTPYKTy
Oenka, NenTUAHas CBsA3b. BTopuuHas, TpeTHUuHas, YeTBEPTUYHASL CTPYKTYphL. /|
6enkoB. buonornueckue GyHKIUU OEIKOB.

VYrneBoasl. MoHOcaxapuipl, IuUcaxapuibl, OJIMIOCAXapulbl U IMOJIMCAXAPUIBL.

CBOMCTBA yrieBoJ0B. buonornueckue GpyHKIUHN yIIeBOOB.

Jlununet. T'uapodunbHo-ruapodoOHbie cBoiicTBa. Kinaccubukanus nunugos. T
buonornueckue ¢ynkiuu nununos. OOmue cBoiicTBa OMONIOrHYecKUX MemoOpa
MIOJIYIIPOHULIAEMOCTb.

Hyxneunossie kucnorsl. JJHK n PHK. Crpoenne HykienHoBbIx kuciot. Hykie
Yaprag¢a. Crpykrypa JHK — nBoiinas cnupans. MecToHaxoxaeHue U 61osor
PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B moiekyie AT®. buo
nepeHocumnky, ux GyHkuu B kiaerke. CeksenupoBanue JJHK.

CrpykrypHas 61onorus: 6MoXuMu4ecKkrue 1 6Mo(pu3nIecKre UCCIeI0BaHus COCTa

2.3

Tunel KJIeToK: OYKAPUOTUYCCKAA U ITPOKAPUOTUYCCKAA. CTp}/'KTypHO-(IJYHKI_II/IOHaJ'I




CrpoeHue mpokapuoTHUECKOW KiIeTKU. KierouHass cTeHka OakTepuil W apx
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK. MecTo U pojib MPOKapHOT B OMOIEHO3a
Crpoenne u (GyHKIUOHUPOBAHUE DYKApUOTHYECKOW KieTku. [lmasmarmy
I1a3MaTH4YecKod MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IUIa3MaTHUYECKYyH0 M
mud¢y3us), akTUBHBIN (MEPBUYHBIA M BTOPUYHBIA aKTUBHBIM Tpancnopt). Ilo
KaJIMEBOTO Hacoca. DHAOLMTO3: MHHOIMTO3, (haroruro3. Dx3o1uTo3. Kierou
CTEHKH pacTeHuil, rpuOoB.

Hurommaszma. I{uro3one. LluTockener. JIBuxkeHune uuroriasMbel. OpraHoOUIbI
suporutazmatrueckas cetb (JIIC), anmapat ['oabaxu, TU30COMBI, UX CTPOEH
opraHouioB kieTku. CTpoeHne rpaHyIsipHOro peTukyiyma. CUHTE3 pacTBOPUMBI
(arpanymsipHBI) PHAOIUIa3MaTHYECKUN peTukyiayM. CekpeTopHas (QyHKIHs amm
Bakyonu pactutenbHbIX KieTOK. Kierounslit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHUHU, TUIACTUIBL.

CrtpoeHue v QyHKIMHM MUTOXOHApUN U miactua. [lepBuyHble, BTOpUYHBIE U CIIO
XJIOpPOTUIACThI, XPOMOTLIACTHI, JIEUKOTUIACTHI BBICIITUX PACTCHUMN.
HememOpannbie opranounnsl kietku CTpoeHne M (QpyHKIUM HeMeMOpaHHBIX OpT
Mpimieunsle ki1eTkd. Mukporpy6ouku. Knetounsiii nentp. CTpoeHue W IBU
nuroruia3Mel. LleHTprods.

Anpo. OOosouka siapa, XpOMaTHH, KapuoIUla3Ma, SIPBIIIKHA, WX CTPOCHHE
[IpocTpaHcTBEHHOE pacIoioKeHNE XPOMOCOM B HHTepda3zHoM siyipe. benku xpom
Kierounsie Bximtouenusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHoT (pac

2.4

ACCUMUIISITINS ¥ TUCCUMUIISIIIAS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnel oOMeHa Be
KHCIIOpo/a B OOMEHHBIX TMpoIleccax. JHEPreTHUecKoe oOecreueHue KIeTKH:

depMeHTAaTUBHBIN XapakTep peakiuil KIeTOYHOro merabonnsma. DepMeHTHI,
Kodepmentsl. OTiinuns ¢pepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTopoB. benku-
CKOpPOCTH (PepMEHTATUBHBIX PEAKIIMNA OT PA3TUUHBIX (PAKTOPOB.

IlepBuuHBI CUHTE3 OpraHUYEeCKUX BelecTB B kieTke. dorocunres. Poup xiop
temMHOBasi (aspl. [IpoaykTuBHOCTH (oTOCHHTE3a. BnusHue pasznuuHbX ¢a
(dboTocunTE3A.

XemocunTte3. Pa3HooOpaszue OpraHu3MOB-XEeMOCHHTETHKOB: HUTPUDUIIUPYIOIL
BOJIOPOJIHBIE OaKTepHU. 3HAUEHUE XEMOCHHTE3A.

AmnaspoOuble opraHu3mbl. Buabl Opoxenus. IlpoaykTsl OpoxeHus Hu
MHUKPOOPI'aHU3MbI KaK 0OBEKThl OMOTEXHOJIOIMU U BO30YIUTENN OONIE3HEH.
AspoOHBIE OpraHU3MBbl. DTalbl SHEPreTHYecKoro oomMeHa. [1oAroToBUTENbHBIN >
TJIFOKO3BI.

buonornyeckoe OKuClIEHHE, WIM KJIETOYHOE JbIxaHue. Poib MHUTOXOHIPH
Huknnueckue peakuuu. OxucnutensHoe (ocopunupoBanue. [Ipenmymect
aHadpoOHbIM. D) (PEeKTUBHOCTH IHEPreTHUECKOro 0OMeHa

2.5

Peakuuu matpuyHoro cunresa. [IpyHIMI KOMIJIEMEHTAPHOCTH B pEaKLUAX Ma
nHpopmanuu. ['eHeTHYECKHUH KoM, €ro CBOMCTBA. TpaHCKPUMIUA — MaTpud
KOMIUIEMEHTApHOCTh, aHTHMAPAJUIENbHOCTh, ACUMMETPUYHOCTh. TpaHCiinus
OouocuHTe3e Oenka. Y cimoBus OnocuHTe3a 6enka. KogupoBanne aMiuHOKHUCIIOT. Po




Opranuzanys reHomMa y npoKapuoT U 3yYKapuoT. Perynsiuus akTUBHOCTH T'€HOB

Mano). Perynsiiust oOMeHHBIX ITpolieccoB B kieTke. Kiierounslit romeocTas.
Bupycsl — HeknerouHble (GOpMbl JKU3HM U oOiuratHele napa3uThbl. CTpoeHue
OakTepuodaros.
Bupycnble 3a601eBaHus yenoBeka, KUBOTHbBIX, pactenuit. CITN I, COVID-19, co

2.6

Knerounsnii muxi, ero mepuoasl u perymsiuusa. Mutepdaza u muto3. Ocoben
IlonroroBka knerkun K geneHuro. IlpecuHreTmueckuii  (IIOCTMUTOTHYECK
(MIpeMUTOTUYECKUI) Tepro 16l HUHTEP(]A3HI.
Matpuunsiii cunte3 [JIHK — permnukanus. Ilpunuuner pernmmkanuu JJHK: xom
aHTUnapaienbHocT. Mexanusm  perumkanuu  JIHK.  Xpomocomsl.  Ctpo
XpOMOCOMHBII HA0Op KIETKU — KapuOTHUM. JMIJIOUTHBIA W TalJOUIHBIA H
[TonoBbIe XpPOMOCOMBI.

Henenne knetkn — muto3. CTaguum MUTO3a M IPOUCXOASIIME B HUX IPOLEC
buonornueckoe 3HaueHre MUTO3a. Perysinus MUTOTUYECKOrO LUK KiIeTku. [Ip
DyHKIMOHAJIbHASI TCHOMHUKA

Opranusm Kak OHOJOrHYecKasi CucTeMa

3.1

OILHOKJICTO‘-IHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPTraHU3Mbl 1 MHOT'OTKAHCBBI

@®opMbI pa3MHOXKEHUSI OPTAaHU3MOB: 0ecrooe (BKJIOYasi BEre€TaTUBHOE) U TMOJIOB
CHOPYJIALUs, PparMeHTaINs, KIOHUPOBAHHUE.
[TonoBoe paszmuoxenue. [lonoBeie KineTku, uiau rameTsl. Meios. Ctaaun Menosa.
buonornyeckuii cMpICa Mel03a U TTOJIOBOTO Iporecca. Meio3 U ero MeCTo B K3
[IpenzaponpimieBoe pazputue. ['ameroreHe3 y >KMBOTHBIX. lloyoBbIe Kenesbl
Cnepmarorene3 u oorene3. CTpoeHue MOJOBBIX KIETOK. OIIOJAOTBOPEHUE U
OILIOJIOTBOPEHUS: HAPY’KHOE, BHyTpeHHee. [lapTeHorenes.

NupuBuyansHOE pa3BUTHE OpraHu3MOB (oHTOTeHe3). CTaauu SMOpHOTeHe3a KUB
npobnerus. OCOOEHHOCTH POOJICHHSI MIICKOUTAIONINX. 3apOBIIICBEIC JIMCTKU
3apOJBIIIEBBIX JUCTKOB. B3auMHOE BIIMSHHME 4YacTEd pa3BUBAIOIIECTOCS 3apOJIbl
CTPOEHUS KUBOTHOI'O KaK Pe3yJIbTaT MEePapXUYECKUX B3aMMOJACUCTBHUN I'eHOB. B
(aKTOpOB OKpY’KarOIIEH Cpebl.

Poct u pa3zButue xuBoTHbIX. [locTomMOpuoHanbHBI nepuof. IIpsMoe u Hen
0€eCII03BOHOYHBIX M TIO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue mpsiMor
npupoae. Tumsl pocta )KUBOTHBIX. DAKTOPBI PETYJISALUU POCTA )KUBOTHBIX U YE€T
KUBOTHBIX U 4eJloBeKa. [leprnoipl OHTOreHe3a YeaoBeKa.
PasmHoOeHHe M pa3BuTHe pacTeHuid. ['ameroput u cnopodur. Meiio3 B xu3
npouecce mMeiosa. ['amerorenes y pacrenuii. Omion0TBOpEHUE U pa3BUTHE PACTH
y IIBETKOBBIX pacTeHnil. OOpa3oBaHNE U pa3BUTHE CEMEHU. MeXaHU3MBbl peryisii

3.2

Hcropust cTaHOBIEHHS M Pa3BUTHUS TEHETUKM Kak HaykKu. OCHOBHBIC TEHET
XPOMOCOMBI, aJUICNIbHBIC TeHBI, aJbTEPHATUBHBIC MPU3HAKH, TOMUHAHTHBIN U pe
YuCTas JTUHUSA, THOPUABI, TeHOTHUII, (heHOTUT. OCHOBHBIE METO/IbI TEHETUKH: THOP
TeHEeTUYECKUH

3.3

Monorubpuanoe ckpemmBanue. [lepBbiii 3akoH MeHzaens — 3aKOH €IMHOO00




JOMUHUpPOBaHUA. Bropoil 3akoH MeHnens — 3aKOH pAacIleIUICHHs NPU3HAKO
cKpenuBaHus. [ Mmoresa 4MCTOTHI raMeT.

AHanmusupyromee ckpemyBaHue. IIpoMeXKyTOUHBI XapakTep HaclelI0BaHU
JOMUHUPOBAHHH.

JurubpuaHoe ckpemuBanue. Tpetuid 3akoH MeHzens — 3aK0OH He3aBUCUMOT0 Hac
JUTUOPUIHOTO CKpELIUBaHUS.

CuerienHoe HacnenoBanue npusHakoB. Pa6otel T. Moprana. CuernsieHHOe Hac
reHaMu. XpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIA MEXaHW3M OIpPEAEICHUsS TMoja. AYTOCOMBI
reTeporaMeTHBIN 1oj. ['eHeTnyeckas cTpyKTypa MojoBbIX XpomocoM. Hacnenosa
I'enoTun kak uenoctHas cucrtema. [lneioTponus — MHOKECTBEHHOE JICMCTBUE T€
HeaJJIeIbHbIX TeHOB. KoMruiemenTapHocTh. Dninctas. [lomumepus

3.4

B3aumopeiictBue reHotumna u cpeapl npu GopmupoBanun (exorumna. Mzmenunsoc
IIPU3HAKYU. BBl N3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIICACTBEHHASL.
MoaudukanoHHass U3MEHYMBOCTh. Ponb cpenpl B (hopMuUpoBaHNM MOAUDHUKALI
Bapuanunonnslii psa 1 Bapuanuonsas kpusas (B. Moranncen). CoiictBa Moaupuka
T'enoTunmnueckas n3meHUnBOCThL. CBOMCTBA N'€HOTUIIMYECKON M3MEHUYMBOCTH. BUIbI
MyTalOHHAsI.

KomOuHatuBHAasE M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA KOMOH
W3MEHYMBOCTH B CO3JJAHUM TEHETHYECKOTO pa3HO00pasus B Mpeesax 0JHOro BHA.
MyrtanmoHHass M3MEHYMBOCTb. BBl MyTalnuii: I'€HHbIE, XPOMOCOMHBIEC, T'€HOMH
SAnepHele ¥ nuTOILIA3MaTHYECKUE MyTaui. CoMaTu4ecKue 1 NojoBble MyTauuu. I1
BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTUM MYTAlMOHHOIO IIpolecca. 3ako
m3menunBocT (H.M. BaBuios). BuesinepHas ”3MeHUYMBOCTh M HACJIE€ICTBEHHOCTD

3.5

Kapuotun dvenoBeka. MexayHapoaHasi IporpamMma HCCIICIOBAaHUS T'€HOMa dYel
T€HEAJIOTHYECKUN,  OJIM3HEIOBBIM,  IMTOTCHETHYECKUH,  TOMYJISIIHMOHHO-C
CoBpeMeHHOE OIpe/Ie/IieHHe TeHOTHUIIA: MMOJTHOTEHOMHOE CEKBEHHPOBAHHE, T€HO
ananu3a. HacnencrBeHHwie 3a0oneBaHus 4delioBeKa. ['€HHbIE WU XPOMOCOMHBIC
MIPEIPACTIONOKEHHOCThIO. 3HAUEHNE MEIUITMHCKON T€HETHKH B MPEIOTBPAIICHUN
CTBOJIOBBIC KJIETKH

3.6

JlomecTukaiuss M CceneKiys. 3apoXkIE€HUE CEIEKIMU U JOMECTUKALUM. Y4EHHUe
MHOro0o0pasusi KyJbTYPHBIX pacTeHHid. Pojib cenekuuu B CO3aHUHM COPTOB pacTe
3aKOH rOMOJIOTHUECKUX PSAIOB B HacieAcTBeHHON u3meHunBocTy H.M. BaBuiiosa, e
Metoab!l celeKIMOHHON paboThl. MICKyCCTBEHHBIH OTOOP: MAacCOBBIM W MHIUBHU
HcnpiTanue npousBoauTeneit no motoMctBy. OTOOp MO T€HOTUITY € TIOMOIIBIO OI
¢ moMouipto ananuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEeJeKIIMOHHON paboThl. PaguannoHHbIH
y KyJIbTYpHbIX (opM opraHu3moB. VCHonbp30oBaHHWE TEHOMHOTO pEIaKTHPOB
MIOJIyYEHUS UCXOTHOTO MaTepuaa JUisl CEIEeKIUN.

[lomyuenne nomumuonnos. BHyTpuBHaoBas rubpuausanus. binskopoacTBeHHOE
CKpelIMBaHue, Wi ayTOpuauHr. ['ereposuc u ero npuuuHel. Mcnonp3oBaHue ret
Ipeononenne 6ecrioayss MEXBHIOBBIX THOPHUIOB. JIOCTIKEHHS CENIEeKIINH pacTeHUI




3.7

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOTHHM, — KIETOYHbIE M TKaHEBbIE KYII
TpaguunonHass OUOTEXHONOTUA: XJeOoleyeHue, IMOyYeHHE KHUCIOMOJIOYHBIX
cuaTe3. OOBEKTBI MHUKPOOMOJIOTUYECKUX TexHomorui. IIpomsBoacTBo Oenka,
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SMIEKIETOK U KJIOHUPOBAHKUE KUBOTHBIX. MeTo
XpOMOCOMHAsI M TeHHasi MHKeHeprs. VICKyCCTBEHHBII CUHTE3 FeHa U KOHCTPYH
MIEPCIIEKTUBBI XPOMOCOMHOW U T€HHOM MHKeHepun. MenniunHcKkre OM0TEeXHOIO0T

Cucrtema ¥ MHOTOOOpa3ne OPraHMYECKOTo MUpPa

4.1

buonornyeckoe pasnooOpaszue opranu3moB. CoBpeMeHHass CHCTEMa OpraH
opranu3MoB. OCHOBHBIC CHCTEMAaTUYECKHE TPYIITHl OPTaHU3MOB.

OCOOCHHOCTH CTPOCHUSI M JKU3HEACATEIBHOCTH OJIHOKJIETOYHBIX OpPraHU3MO
OJIHOKJICTOYHBIC BOJIOPOCIH, JpyTrHe MNPOTUCTHL. KoJloHWadpHBIE OpraHu3
aME&OOMTHOE, KTYTUKOBOE, PECHUYHOE. 3alllUTa y OJTHOKJIETOUYHBIX OPTaHU3MOB.
Taxkcucer

4.2

MHOroKJIETOYHbIE pacTeHUsl. B3auMOCBS3b 4YacTeld MHOTOKJIETOYHOIO oOpra

MHOTOKJIETOYHOI'O0 opranuzma. Opranusm Kak €AuHoe 1enoe. TKaHu pacTeHHH.
MOKPOBHAsL, MPOBOJAINAS, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTPOCHHS,
pacTeHui

4.3

BereratuBHble W TeHepaTHUBHBIE OpraHbl pacTeHHil. DYHKIMM OPraHoOB U C
MHOTOKJIETOUYHBIX PAaCTeHUM: TPONU3MbI U HacTuu. [lornomienue Boabl, yriekuc
Hpixanue pactenuil. {uddysus razoB yepe3 MoBEpXHOCTh KJIETKH. TpaHCIOPTH
3anuTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyina. CpeacTBa NacCCUBHOM U XUMUY
Pa3znpaxxuMocTh U peryisius y opranu3MoB. Pa3apaxuMocTs U peryisuus y MH
UX 3HaUYCHUE

4.5

MHOroKJIETOYHBIE KMBOTHBIE. B3aMMOCBS3b 4YacTed MHOTOKJIETOYHOTO Opra

MHOT'OKJICTOYHOI'O OpraHu3Mma. OpI‘aHI/I3M Kak €IUHOC 1ICJIO0C. I'omeocras. Tkanu
OIUTCIINAJIbHAA, COCAUHUTECIIbHAA, MbIIICUYHAsA, HCPBHA. OcoOeHHOCTH CTPOCHU
JKHUBOTHBIX U YCJIOBCKa

4.6

Opranbl ¥ CHUCTEMBl OPraHOB >KUBOTHbIX. (DYHKIHMH OpPraHoB U CHCTEM
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX KUBOTHBIX. HapyKHBIN U BHYTPEHHHI CKeIl
JIBu>keHre MHOTOKJIETOUHBIX KUBOTHBIX. [IuTanue >kxuBoTHBIX. [InTanue mo3Box
neixanue. XKabepHoe 1 1ErouHoe IbIXaHUE.

JlpixaHue TMO3BOHOYHBIX KHUBOTHBIX. DBOIIOIMOHHOE YCJIOXHEHHE CTPOCHUS
cUCTeMa ueloBeka. MexaHu3M BEHTWISIHMU JETKUX Y NTHUI U MJICKOMUTAIOIIHX.
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u e€ opranel. KpoBeHOCH
KpOBOOOpaIieHus. DBONIOIHOHHBIE YCIOKHEHUS CTPOCHHUS KPOBEHOCHOM CHC
opranu3moB. Breinenenue y »uBOTHbIX. COKpaTUTENbHbIE Bakyolu. OpraHbl Bbl
BBIICTIUTENILHON cucTeMaMu. Bpijenenne y MO3BOHOYHBIX KUBOTHBIX. 3alluTa
MIPOU3BO/HBIE.

PaznpakxuMocTh M perymnsiiusi y OpraHu3moB. Pa3ipakMMOCTh y OJHOKIIETOY
peryJius y MHOTOKIIETOYHBIX pacTeHHil. POCTOBbIE BellecTBa U MX 3HaYCHHE.
HepBnas cuctema u pediexTopHas perysins Y MHOTOKJIETOYHBIX KUBOTHBIX.




YCII0)KHEHHE CTPOCHHSI HEPBHOM CUCTEMBI Y JKUBOTHBIX.
Pa3pabotka anroputmMoB U nporpamm i 3PPeKTUBHON (QYHKIMOHATBLHOW aHH
MeTab0JI0MOB MUKPOOPTaHU3MOB, PACTEHHI, dKUBOTHBIX U YEJIOBEKA

OpraHu3Mm 4esoBeKa U ero 3I0pOBbE

5.1

Opranbl U cuCTEMBI OpraHoOB uenoBeka. OTIeNbl TOJIOBHOTO MO3ra MO3BOHOYH
besycnoBHble U ycioBHble peduiekchl. ['yMopanbHas peryisuus ¥ SHAOKPUH
SHJIOKPUHHOM CUCTEMbl U HUX TOpMOHBI. [lelicTBue ropmMoHOB. B3auMocBsi3b
runoduzapHas cucrema. Peduiexc u peduiekropHas nyra. be3syciioBHbIe U yCITOBH

5.2

3ammra opraHusma oT Oone3Hed. MMMyHHas cuctema denoBeka. KiieTouHbI
MpUOOPETEHHBIN  crieu(PUISCKU WUMMYHHTET. Teopus KIOHAJTbHO-CEICKTH
C.Tonerasa). BocnanurenbHble OTBETHI OpraHn3MoB. PoJib BpOXKAEHHOTO UMMYH

53

KpoBeHnocnas cucrema u e€ opranbl. Cepale, KpOBEHOCHBIE COCYAbl U KPOBb.
perysius

54

Hpixanue yenoseka. Jngdys3us razo yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHa
Perynsiiiust apixanust. JlpixaTenbHble 00bEMBI

5.5

HI/IH_IeBapI/ITeJ'ILHaH CHUCTCMa YCJIOBCKA. OTI[CJ'ILI MMUIOCBAPUTCIBHOTO TpPAKTAa. I1
BHYTPUKIICTOYHOC IMUIICBAPCHUC

5.6

[ToxpoBbl 1 ux npousBoanbie. Opransl BelaeneHus. [louku. Ctpoenue u pyHkuu
o0paTHOe BCachIBaHHE KaK MEXaHW3MbI pabOThI OpraHoB BeieneHust. O0pa3zoBaHu

5.7

JIBr>KeHue YesnoBeKa: MbliieuHas cuctema. CKeIeTHbIE MBI U uX padota. CTp

TeOpI/IH 3BOJIOLIMHU. Pa3BuTHE )KM3HU Ha 3emite

6.1

OpomonronHas teopus Y. Jlapeuna. [Ipeanocsuiku BOSHUKHOBEHUSI IapBUHU3MA.
JBwxymue cuibl 3Bofouuu BUoB no Y. JlapBuHy (BbICOKass MHTEHCHBHOC
M3MEHUYUBOCTbh, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN OTO
Odopmnenne cunreruueckor Tteopuu sBomtouuu (CTD). HeittpanbHas Teo
Onosorus. 3HaueHre YBOJIONMOHHON TEOPHH B OPMUPOBAHUU €CTECTBEHHO-HAY

6.2

[Nomynsmus kak sneMeHTapHas equHHIA 3BOMIOIUH. COBpEMEHHBIE METO/BI OI1
nomyysinuil. MsmMeHeHne reHogoHa NOMmyJsIUY KaK 3J€MEHTapHOE SBOJIOIMOH
Jx. Xapmau, B. Baitn6epra.

OnemeHTapHbIe (PAKTOPHI (ABMKYIIME CUJIbI) 3BOJIIOLMU. MyTallMOHHBII mpoI1iecc.
Clly4aiiHble HEHANpaBJICHHbIE U3MEHEHHS YacTOT ajuieniell B nomysinusix. Dddex
reorpaduueckas (IpocTpaHCTBEHHas ), OHoIornuecKast (penpoayKTUBHAs).
EcrectBennblii 0TO0Op — HampaBisronuil (akTop 3Bosonun. DopMbI eCcTecTBE
paspsiBaromuii (nu3pyntuBHbIi). [TonoBoit oTo6OD.

[IpucnocoOaeHHOCT, OpPraHM3MOB KakK pe3ylbTaT MHKpPO3BoJoLuU. Bo3H
Apomopdo3ssl 1 uauoanantauu. [Ipumeps npucnocodnaeHunit y opranusmon. OTH
Bun, ero xputepuum u crTpykTypa. BuaooOpazoBaHue Kak pe3ysibTaT MUK
BHooOpazoBanus. [lytu u cnocoOsl BHI000pa3oBaHus: ajutonaTpudeckoe (Teo
«MTHOBEHHOE» (MOJIUIUIONAN3aIus, Tuopuan3anus). IureabHOCTh 3BOTIOLUOHH
Mexanu3mbl GopMHUPOBaHMS OMOJIOTUYECKOT0 pa3HOOOpas3usl.




Pounb 3BOIOIIMOHHOM OMONOTHH B pa3paboTKe HAYYHBIX METOJIOB COXpaHEHUs 01
Mapa3uToOB U UX X0351eB. MexaHn3Mbl POPMHUPOBAHUS YCTOMUNBOCTH K AHTHUOHMOTH

6.3

Metoapl u3yueHHs MakposBomonuu. IlaseoHronmoruueckue MeTOABI U3
(utoreHeTUYEeCKUe Psiibl OPraHU3MOB.

buoreorpadudeckue meroasl u3ydeHus soironuu. CpaBHenue (uopsl u day
obmnactu 3emnu. BUIBI-OHAEMHUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHHUTEIBHO-MOP(OIOTHYECKUE METOJbl M3YyYeHHS 3B
OHTOTEHE3a U TMOSIBJIICHUS HBOJIOLMOHHBIX HOBIIECTB. |'OMOJIOTMYHBIE M aHa
aTaBU3Mbl. MOJIEKYIIPHO-TEHETUYECKHE, ONOXUMHUECKUE U MAaTEMAaTHUYECKUE Me
CoBpeMeHHbIE METO/IbI OCTPOCHHUS (PUIIOTEHETHYECKHUX JIEPEBBEB.
XpPOMOCOMHBIE MyTallUH U IBOJIOIHS TEHOMOB.

OO6mue 3aKkoHOMEpHOCTH (TipaBmiia) 3Boionud. HeobpaTUMOCTh BONIONUH. A,
9BOJIIOIMH

6.4

Hay4nble runote3sl MpOUCXOXKACHUS KU3HU Ha 3emiie. AOWoOreHe3 W TMaHCIep
XKU3HU (KpeauroHu3M). ['unoresa mocTosHHOTO CaMO3apOKACHHUS )KU3HU U e€ Ol
JI. Tlactepa. [IpoucxoxaeHue >KU3HU U aCTPOOHOIIOTHSI.

OcHOBHBIE 3Tanbl HEOPraHUYeCcKou IBotonuu. [ImanerapHas (reosoruveckas) 3
CHHTE3 OpPraHMYecKHX BenlecTB u3 Heopranmyeckux. Oneit C. Mwuiepa u I
KoamnepBarnas runorteza A.M. OmapuHa, rumnore3a NepBUYHOTO OyinboHa J[xk.
Pu6o3umsl (T. Uek) u runoresza «mupa PHK» V. I'mnbepra. ®opmupoBanue mem0
Hctopust 3emumn 1 Meroapl €€ mzydeHus. Vickomaemple OpraHU4ecKUe OCTATKHU.
abcoIoTHAs TeOXPOHONIOTUs. [ e0XpoHOIOrnyeckast UIKaua: 30Hbl, 3pbl, IEPHUOIDI,
HauanbHele 3Tansl oprannyeckoi 3Bosonni. [losBinenne u sBonronus NepBbIxX K
nepBeIx skocucteM. CoBpeMeHHble MUKpPOOHbIE OWOIUIEHKM Kak aHaJlor Il
[TIpokapHroThl ¥ SyKapHUOTHI.

[TpoucxoxaeHne sykapuoT (CHMOHMOTEHE3). DBOJIIOIMOHHOE TPOUCXOKICHU
Oopranu3MoB. Bo3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHHU3MOB.
OcCHOBHBIE 3Tallbl ABOJIONNUH BHICIIMX pacTeHuil. OcHOBHBIE apoMop(do3bl pac
CIIOPOBBIX pacTeHUH M 3aBOeBaHUE UMH cylld. CeMeHHble pacTeHus. [Iponcxoxn
OcHoOBHBIE 3Tallbl BOJIIOIHUH KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(]O3bI KUBO
MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBble XxopaoBble XKUBOTHbIE. JKU3HBb B BO
ampubuit wu pentunmii. [IpoucxoxaeHue MIEKOMUTAOMUAX W OTHIL. [
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTtue xu3HM Ha 3emiie MO ApaM U NEPUOAAM: apXeul, MpOoTepo30H, Majaeo3
KJIUMaTa U TeOJIOrMYecKUux mpoieccoB. [losBneHne M pacuBeT XapaKTepHbIX
BJIMSIHME Ha Ta30BbIN COCTAB aTMOC(EpHI.

MaccoBble BHIMUpPaHUS — JKOJIOTMUYECKHE KpU3HCHI mpouuioro. IlpuyunHsl u cn
9KOJIOTMYECKUN KPU3UC, €r0 0COOEHHOCTH

6.5

Pazmenst w 3amaum anTpomosiorud. Mertoabl aHTpornojoruu. CTaHOBICHHE

CoBpeMeHHbBIE HAYIHBIC TEOPHH.

CxoJIcTBO 4enoBeKa ¢ KUBOTHBEIMHU. CHCTEeMaTHYeCKOe MoJIokeHne uenoBeka. C
CpaBHHTEIbHO-MOp(doornueckne, 3MOPHOTIOTHIECKHE, (HU3HOIOT0-OMOXHMIYE




KUBOTHBIX. [IpsIMOXOXJ€HHE U KOMIUIEKC CBS3aHHBIX C HUM IpHU3HAKoB. Pa3
CUCTEMBI.

JBuxyuie cuibl (akTopbl) aHTpONOreHe3a: OHOJOTHYECKHe, COIMATbHBIE.
(hakTOpOB B aHTPOIIOTeHE3E.

OCHOBHBIE CTaIUX aHTPOIOTeHe3a. ABCTPATIONUTEKU — ABYHOTHE TIPEAKHU JIFOICH.
Tpyaa. UenoBek MpsIMOXOISAIIMM U MEpBBIM BBIXOJ JtOJeH 3a mpenensl AdpHk
HEeaH/IepTaJIbCKOTO YeJIOBeKa M YeJOBeKa pa3yMHOro. YenoBek HeaHIepTalbCKU
pa3yMHBIH COBPEMEHHOTO THUIIA, IEHUCOBCKUI YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3
DBOJTIONHST COBPEMEHHOTO YeJIOBeKa. ECTeCTBEHHBIN OTOOP B MOMYJSAIUAX YEJIO
[TonynsuoHHbIe BOJIHBL, Apeiid TeHoB, MUTpalus U «3PPeKT OCHOBATENA» B MOIT
UYenoseueckue pacel. [lonstue o pace. bonbiine pacel: eBporneouHas (eBpasu
MOHTOJIOH/IHAs (a3uaTcKo-aMepuKaHcKas). Bpemss u myTH pacceleHus 4esioB
Hayunas HecoctosiTenbHOCTh pacu3ma. llpucrnocoGieHHOCTh ueroBeka K pas
reorpaguyeckoii cpeapbl U peiida reHoB Ha MOP(OIOTHIO U PUIUOJIOTHIO YEJIOBE

DKOCUCTEMBI U TIPUCYILIHE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxonorun. CBsI3b SKOJIOTUH C IPYTUMH HayKaMHU.
Meroasl skonoruu. [loneBeie HaOMIOAEHUS. DKCIEPUMEHTHl B JKOJOTHH: TP
AKOJIOTUU. MOHUTOPUHT OKPY>KaIOIIE Cpeibl: JOKAJIbHbIM, PETMOHATIBHBIN U TJI0

7.2

Okonornyeckne (GakTOpsl U 3aKOHOMEPHOCTH uX jAedcTBus. Kiaccugukaig

OouoTnyeckue, aHtponoreHHele. OOImME 3aKOHOMEPHOCTH JEUCTBHUS HKOJIOT
HInpenrens, 0. JInbux). TonepanTHOCTh. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPT
AbuoTtnueckue (akrtopel. CBET Kak dKoIoruueckuii Qaxrop. JleficTtBue pazHbBIX
DKOJIOTHYECKHE IPYIIBI PACTEHUI U )KUBOTHBIX 110 OTHOIIEHHUIO K cBeTy. CUrHan
Temmeparypa kak sKojoruueckuil Qaxrop. JlelicTBHe TemmepaTypbl Ha Opr
OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxkHocTh Kak skonorunueckuii hakrop. [Ipucrnocobnenus pacteHuil k noauepxa
10 OTHOIIEHUIO K Bojie. [Tprucnocobnenus ;kuBOTHBIX K M3MEHEHHIO BOJTHOTO PEXKU
Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBCHHAs, Ty
OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl 0OMTaHus opraHu3MoB. [Ipucrnocobiienu
buonoruueckue purmbl. BHemHne u BHyTpeHHHE pUTMBbl. CyTOYHBIE M TOANY
CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie ¢opmbl opranuzMoB. [loHstne o >xu3HeHHOU (opme. JKuzHeH
KyCTapHUYKH, MHOTOJICTHHE TPaBbI, OHOJIETHHE TPaBbl. JKU3HEHHBIE (DOPMBI KU
OcoOeHHOCTH CTpOCHHUS 1 00pa3a KU3HU.

buotnyeckue akropsl. Buasl OMOTHUECKUX B3aUMOICHCTBUIA: KOHKYPEHIIUSA, XU
Koomepauusi, MyTyaJlllu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
(dopuueckue, pabpuueckue). 3HaUCHHUE OMOTUYECKUX B3aUMOJCHCTBUI IS C
[IpyHIMI KOHKYPEHTHOTO UCKJIFOUEHUS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU momyisinud. [lomynsnust kak Ouojormyec
(buznveckux 6apbepoB U OCOOEHHOCTEH OMOJIOTUH BHIOB B (DOPMHPOBAHHUH ITPOC
NIOKA3aTeIH MOIYJISALUU: YUCICHHOCTh, IJIOTHOCTh, BO3pAacTHAs M IOJIOBAsl CT

CMCPTHOCTb, MUI'pALlUs.




DKojoruyeckas CTpykrypa nomyJsaiuu. OueHKa YUCICeHHOCTH NonyJisinuu. JuH
MOTEHIMa NoMyJiAuu. MoaenupoBaHue TUHaAMUKU nonyssinuu. Kpuseie pocra
Perynsitiust 94ucieHHOCTH TOMYJISIIANA: POJIb (DAKTOPOB, 3aBUCSIINX U HE 3aBUC
BUJ0B (r- u K-cTparerun).

[TonsTre 06 sKkosornyeckoil Huime Bujaa. Mectooburanue. MHoromepHas Mo
Pa3mepsl skosornveckoi HuM. [loTeHmanbHas U pealn30BaHHAsT HUILIN.

Bupn kak cucrtema momyJsisiui. Apeanibl BUAOB. BUAbBI U MX KU3HEHHBIE CTpaT
JKUBOTHBIX. broJIornyeckne nHBa3uM 4y epOoJaHbIX BUI0B

7.4

CoobmiecTBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3u MEXIy OpraHu3
cuctema (A.Jlx. Tencnu). DyHKIMOHAIbHBIE OJOKHM OPraHU3MOB B SKOCHUC
Tpoduueckue ypoHu. Tpoduueckue nenu u cetu. AOGMOTHUECKUE OJIOKH IKOCH
BELLIECTB U IIOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE TIOKa3aTENN IKOCUCTEMBI. brioMacca 1 poayKiusa. JKOJIOIrMUECKUE TN
HanpaBneHHble 3aKOHOMEpHBIE CMEHBI C€OOOIECTB — cykueccuu. IlepBuuHb
AHTponOreHHble Bo3JeiicTBUS Ha cykieccuu. KinmakcHoe coobmiectBo. bruop
OCHOBA YCTOHYMBOCTH COOOILIECTB.

[Ipuponnbie sKOCUCTEMBI. AHTPOIOI€HHBIE SKOCUCTEMBI. Arpo3kocucreMa. Ar
IIPUPOJIHBIMHU SKOCUCTEMAMHM.

VYpb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypboskocucteM. ['opoackas ¢opa
Buonorunueckoe W XO034KWCTBEHHOE 3HAYCHHE arpodKOCHUCTEM U YpPOOIKOCHCTE
B3aUMOJCHCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[Iepenoc 3HEPrun U BEWECTB MEXKIY CMEKHBIMU 3KOCUCTEMAMU. Y CTOMYUBOCTh
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICUCTBUI

7.5

buocdepa — obmennanerapHas o0osoyka 3eMiid, T€ CYIIECTBYET WM CYIIE
ouocdepe. O6mactu 6uocheps! u e€ coctan. XKuBoe BemiecTBo 6rocheps! u ero ¢
3akoHOMEpHOCTH cyIiecTBoBaHus Ouocheprl. OcoOeHHOCTH Onocdepsl Kak 100
B O6uocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXMMUYECKHE IIUKIIBI (YTIJIepoa, a3o
3onanbHOCTH Onochepsl. [lonsarre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHAPA, X
jeca, CTeIH, CaBaHHBI, ITyCThIHU, TPOITUYECKHUE Jieca, BRICOKOTophsi. Kimmar, pact
Crpykrypa 1 (yHKIHS KHUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHAIA U OHO

7.6

DKOJOTHYeCcKre KPU3KCHl U UX TpUYUHBL. Bo3aeiicTBue uenoBeka Ha 6uochepy. 3
3arpsizHeHue BoJHOU cpenbl. OXpaHa BOAHBIX pecypcoB. Pa3pymienue noussl. Ox
AHTpPOIIOT€HHOE BO3JICHCTBUE HAa PACTUTEIBHBIM M >KMBOTHBIM Mup. OxpaHa
NPUHLIMIBI OXpaHbl npupoasl. KpacHsle kHuru. Ocobo oxpaHsemble NPUPOIHb
300JIOTUYECKUE TTAPKH.

OcHOBHBIE NPUHLMIIBI YCTOMYMBOIO PA3BUTHS UYEIOBEUECTBA M IPHUPOAbI. Parg
OMOJIOTHYECKOTo pazHooOpazus 3emin

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA



METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCbI
CETU UHTEPHET
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