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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mnpenMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero obmiero odpasoBaHus pa3zpaboraHa Ha ocHoBe dDenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmemnuuu mnpernogaBanus ydeOHoro mpenmera «buosorus» u
OCHOBHBIX TOJIOKEHU (penepaabHoii paboueil mporpaMMbl BOCITUTAHUS.

VYueOnniii npeamer «buonorus» yrimy6iaéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM U3 KOMIIOHEHTOB IpeaMeTHON obsiactu «EcTecTBeHHO-
HayuHble mpeameThl». CorjacHo mnonoxeHusMm @OIOC COO mpoduiabHbIE
yueOHbIe MpeIMEeThl, U3ydyaeMble Ha yriayOJEHHOM YpOBHE, SIBJISIOTCA CIIOCOOOM
muddepenian  oOy4eHUsT Ha ypOBHE CpeaHero oomero oOpa3oBaHUsS U
NpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHHM
o01mM, cpeqHuM npodeccHoHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBI H3 OJTUX Y4YEOHBIX NPEIMETOB [OJDKEH OBITh OpHUEHTHPOBAaH Ha
NPUOPUTETHOE pEIIeHHEe 00pa30BaTENbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpodopueHTaruel 00yJaronmxcss ¥ CTUMYJIUPOBAaHUEM
MHTepeca K KOHKPETHOW 00JIacTH HAy4yHOTO 3HAHUA, CBA3AHHOTO C OHMOJOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpenMery "buonorus" maér mpeacTtaBieHHe O
HeMu M 3ajadax Mu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOnEéHHOM
YpOBHE, omnpenenser 00s13aTebHoe (MHBApUAHTHOE) TIPEIMETHOE CO/IepIKAHUE, €ro
CTPYKTYpPUpOBaHHE TIO pa3felaM W TeMaM, paclpeiesieHne To Kiaccam,
PEKOMEH/IyeT MOCIEA0BATeIbHOCTh M3Y4YEHUS YYeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Yy4eOHOTro Tpolecca,
BO3pAcCTHBIX OCOOEHHOCTeW oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu3oBaH TMPUHLHUI MPEEMCTBEHHOCTH C HU3y4YeHHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omarojaps 4YeMy IPOCMATpPUBAETCS
HANPaBJICHHOCTh HAa  TMOCJEAyIollee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpUEHTUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIILIEHUS, TMPEJCTaBICHUN O 370pOBOM o0pasze >KHU3HHU, Ha
BOCIIUTaHUE OEpekKHOr0 OTHOUIEHUS K OKpyXkarolled mnpupoaHoit cpene. B
nporpaMMme o OHMOJOTHMH TakKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMera
«buonorus» B peamuzanuu  TpedoBaHuit DPI'OC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TMpPEJAMETHBIM pe3yJibTaTaM OOydYeHUus U B
(GOpMHpPOBAaHUK  OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATENBHOW  JIESITEIbHOCTH
oOydJaromuxcs IO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro O0Opa3oBaHHS Ha
YpOBHE CpeAHero o01iero 0opa3oBaHus.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE cpeaHero oOIiero oopa3zoBaHUs
3aBepiiaeT OuoyiorMueckoe o0pa3oBaHME B IIKOJE W OPUEHTUPOBAaH Ha



pacHipeHue U yriiyoJieHne 3HaHUM 0O0ydYaroluXcsl O >KUBOW IMPHUPOJIE, OCHOBAaX
MOJIEKYJISIDHOW M KJIETOYHOW OWOJIOTHH, SMOPHOJIOTUM U OHOJOTHUU Ppa3BUTHS,
TeHETHKH, CEJIEKIIUU, OMOTEXHOJIOTUU, IBOTIOIMOHHOTO YUEHUS U IKOJIOTHH.

Nzyuyenue yueOHoro mpeamera «buonorus» Ha YriIyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIMEMY IMOJIyYEeHHUIO
Ouonornyeckoro  o0Opa3oBaHMs B By3ax W OpraHU3alUiIX  CPEAHETO
npodeccruoHaabHOro o6pazoBanusi. OCHOBY €ro COIEpX aHUsI COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJNYYEHHBIX TP HU3YYEHUU  OO0yYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKHX PA3/eJIOB OMOJOTUUA HA YPOBHE OCHOBHOTO
obmero o6pazoBanmsi, B 10—11 kiaccax 3TH 3HaHUA TMONY4YarOT pa3BuTHe. Tak,
pacHIMpeHbl U YIIIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpubax, OaKTepusX, OpraHU3Me 4YeJOBeKa, OOIUX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEACHUS IPUKIAHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJIsi MOCIEIYIOIIETO
BeIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanus OUOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYUYCHHBIMU OOYYAIOIUMHUCS TPU U3YUCHHUH
bu3KUKM, XUMUH, Teorpaduy U MaTEMATUKH.

Crpykrypa mnporpamMmbl 1o yudeOHOMYy mpeametry "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M SBOJIOIMOHHBIA TMOAXOAbl K M3yYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIs )KUBBIX
CUCTEM Pa3HOT'0 YPOBHs OpraHU3AINH, IBOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3eMIle,
COXpaHEHHUs OHMOJIOTMYECKOro pa3HooOpa3usi 1uiaHeTsl. Tak, B 10 kiacce
M3YYalOTCSl OCHOBBI MOJEKYJSIPHOW M KJIETOYHOW OMOJOTUH, IMOPUOIOTHH U
OMOJIOTUN PA3BUTHS, T€HETUKU U CEJIEKIMH, OMOTEXHOJOTUHM W CUHTETHYECKOU
OMOJIOTUH, aKTyaJIM3UPYIOTCS 3HaHMUS OOYy4YaloIUXCs MO OOTaHUKE, 300JI0THH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kimacce wu3yuyaroTcs SBOIIOLKUOHHOE
y4eHHE, OCHOBBI IKOJIOTHHU U yueHue o ouocgepe.

VYueOnbii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMUMHCs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UACH, MPUHIIUIIOB U MPABUII,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpa, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOIMYJISIUH,
OMOLIEH03a, YKOCUCTEMbI, O BBIAAIOIINXCS HAYYHBIX JTOCTHUXEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTMH, IPUKJIAJIHBIX aClIeKTaxX OMOJIOruYecKux 3HaHui. s
pa3BUTHS U TOJAJEPKAHHUS HMHTEepeca OOydarmIIuxXcs K OHOJOTUM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOrO MaTepualia B COJEPKaHUHU MPOrPaAMMBbI
o OMOJIOTHUU MPETyCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBIICHUS U PA3BUTHS
TOM WM WHOW o0sacTu OWUOJNOTMH, BKIAIOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B pelIEHUE BAKHEHIITUX OMOJIOTMUYECKUX U IKOJIOTUYECKUX TPOOIIEM.



Lenps uzyuenus: yueoHoro npeameta «buonorus» Ha yriyOoJI€HHOM YpOBHE —
OBJIaJicHHE  OOy4YalIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-()YHKIIMOHAIBHOMN
OpraHu3allid S>KUBBIX CHCTEM pa3HOTO paHra M MpUOOpPETeHHEe yMEHH
UCIIOJIb30BaTh TH 3HAHMS B (POPMUPOBAHUU HHTEpECA K OMpeaeaeHHONW 001acTu
npodeccUOHaIbHON JIeATeTbHOCTH, CBS3aHHOM C OuWoJOTHell, Wiu K BBIOOPY
y4eOHOT0 3aBeICHUS JJIs MPOIOKEHHS] OMOJIOrMYeCcKOro 00pa3oBaHusl.

Hoctwxenne 1enu wu3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrayOnE€HHOM YpOBHE 00€CIIeUnBaETCS PEIICHUEM CIIEIYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIETIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
paBUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSAX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMyJsilus, BUA, OMOreo1eHo3, Ouocdepa); 0 BHIIAIOIIUXCSI OTKPBITUIX
Y COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTHH;

O3HAaKOMJICHHE OOy4YaloIMXCi C METOAaMH TO3HAHUS >KUBOM TMPUPOJIBI:
UCCJIEIOBATEIbCKUMH  METOAaMU  OHMOJOTHYECKUX HAayK (MOJICKYJISApHOM W
KJIETOYHON OHOJOTHUH, HMOPHUOJIOTUU U OHUOJOTUM PA3BUTHSI, TEHETUKH W
CEeJICKIIUU, OWOTEXHOJIOTUU M CHUHTETUYECKON OWOJIOTHH, TMaJCOHTOJIOTHUH,
HKOJIOTHH);  METOJaMH  CaMOCTOSITEIbBHOTO  TPOBEJNEHUs  OHOJOTHYECKUX
UccleloBaHU B JabopaTtopuu W B 1pupoje (HabOmwoleHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHue OOYYarOMIMMHUCS  yYMEHHSIMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHAIM3UPOBATh W HCIOJB30BaTh OMOJIOTHYECKYI0 HMH(POPMAIIUIO; TMOIB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOMN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIHUAIbHO-)KOHOMHUYECKMMU M  IKOJIOTHYECKUMHU
npoOJieMaMi 4eJIOBeYeCTBa; OILEHMWBATH IOCJEACTBUS CBOCH IEATEIBHOCTH IIO
OTHOIICHUIO K OKpYXKalolle NpUPOJHONU cpele, COOCTBEHHOMY 3J0POBBIO H
3MI0POBBIO  OKPYXKAIOIUX  JII0JIe; OOOCHOBBIBATH M COONIOAATH  MEpbl
npoQUIaKTUKU UHPEKIIMOHHBIX 3a00J7€BaHUM, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KMU3HENEATEIbHOCTH B UPE3BBIYATHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepus3oBaTh
COBPEMEHHbIE HAYUYHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Y O0YYAIOIIMXCS WHTEUICKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IIpollecC€ 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMU W COBPEMEHHBIMU
UCCJIEIOBAaHUSAMH B OHMOJIOTHH, pEHIaeMbIMU €10 MpoOJeMaMU, METOJ0JIOTHEH
OMOJIOTUYECKOTO UCCIIeI0BAaHNUS, MIPOBEICHMUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUMN, pelIeHns] OUOJIOTHYEeCKUX 3a7a4, MOACIMPOBAHUS OHOJOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCHHUTaHUE Y 00yYarouuxcsi IEHHOCTHOTO OTHOUIEHUS! K KUBOW MPUPOJIE B
IIEJIOM U K OTACNBHBIM €€ 00bEeKTaM U ABJIEHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOM,
TFeHEeTHYECKOW TpPaMOTHOCTH, OOIEH KyJIbTYphl TOBEIACHUS B MPHUPOJE;
MHTETpaIliU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHne  OOy4YaloIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAJIBLHOM
IPUPOJIOTIONIH30BAHUU (COOJIOJIEHUE TPaBWII TOBEIEHUS B TPHUPOIE, OXPaHbI
BUJIOB, dKOCHCTEM, OUOCchephl), COXpaHEHUU COOCTBEHHOI'O 370POBBS U 310POBbS
OKpYXXaromux Jojed  (coOmomeHuss Mep TIpouiIakTUkud — 3a00JieBaHUH,
oOecrieyeHne OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BbIUYAMHBIX CHUTYaLUAX
OPUPOJHOTO U  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUH B MTOBCETHEBHOM KU3HU;

co3ZaHue  YCIOBUH Ui  OCO3HAaHHOTO  BBIOOpa  OOyYarOIUMHCS
UHAUBUAYaTbHON oOpa3oBarenbHON TPAeKTOPUH, CIOoCOOCTBYIOMIEH
nocieaymeMy npodecCHOHaIbHOMY CaMOOIPEICIEHUI0, B COOTBETCTBUU C
UHAUBUAYaTEHBIMU HHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OO61ee yMcI0 YacoB, OTBEJICHHBIX Ha M3y4YeHHE OMOJIOTHMHU Ha yriayOJIeHHOM
YpOBHE cpenHero obiiero odpazoBanusi, coctasisier 204 yaca: B 10 kmacce — 102
gaca (3 gaca B Hefeno), B 11 kimacce — 102 gaca (3 yaca B Hezelo).

Ot60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOydeHHUsS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(PUKH €ro COAEp)KaHMs U HaIpaBJICHHOCTH Ha
NPOJOJIKEHUE OHMOJOTMYECKOT0 O00pa3oBaHHUS B  OpraHu3alUsaX CpeaHero
npodeccuoHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTenBbHBIM yCIIOBUEM NPU 00YYEHUN OMOJIOTUU HA YIITYOJIEHHOM YPOBHE
ABJIIETCS TIPOBEJIEHUE JTA0OPATOPHBIX M TpaKTHUYeCKuX paboT. Takxke ydactue
0oOy4JaromuXcs B BBIMOJIHEHUH MPOEKTHBIX M Y4eOHO-HCCIEeN0BATEIbCKUX PalOT,
TEMaTWKa KOTOPBIX OMNpENeNseTcs yuuTelIeM Ha OCHOBE  HMEIOIIMXCSA
MaTEPHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBUH.



COJEPXAHME OBYYEHUA
10 KITACC

CognepxxaHue TporpaMMbl, BBIACIECHHOE KYPCU80M, HE BXOJIUT B IMPOBEPKY
rocyaapcTBeHHou utoroBoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OMOJIOTHUS — KOMITJIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHS
Owosornu.  buonmornueckue HaykM W HU3ydyaeMble ~HMH  MPOOJIEMBI.
dyHAaMEHTaIbHbIC, NPUKIAIHBIE M TIOMCKOBBIE HAy4YHBIE HCCJICAOBAaHUS B
OMOJIOTHH.

3HavyeHue Ouojgoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccun, cBszaHHble ¢ Ouonoruel. 3HaYeHHE OWOJIOTHU B
MPAKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAUIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIIIIEHHOCTH, OXpaHe MPUPOIbI.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeit, I'. Mennens, B. U. Bepnanckuii, W. I1. 11aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumel u cxembl: «CBsi3b OWONOTMU C JPYTMMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cuCTEMBbI U UX H3Y4YeHHE

KuBble cHCTEeMBI Kak MpeaMeT u3ydeHuss Ouosioruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JAUCKPETHOCTh M IIEJIOCTHOCTb,
CJIOXXHOCTh M YIOPSAJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3AIIU,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, K3BMEHYNBOCTh, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alid >KUBBIX CHUCTEM: MOJEKYJSIPHBIA, KICTOUYHBIMH,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJIALIMOHHO-BUI0BOH, SKOCHCTEMHbIN
(buoreonenoTuyeckuii), OmocdepHsiii. IIporecchl, TPOUCXOAANINE B IKUBBIX
cucreMax. OCHOBHBbIC MpHU3HAKU KUBOTO. JKu3HL Kak (opMa CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromiye >kMBble CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3aIINH.

N3yuenne >xuBbIX cucteM. MeToasl Ouonorndeckord Hayku. HaOmronmenwe,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMATH3aIus, MeTaaHanu3. [loHsaTre o 3aBUCUMON U
He3aBUCUMOW mniepeMeHHOM. IlmanupoBanue oskcnepumenta. IlocraHoBka u
npoBepka runote3. Hynesas rumoresza. [loHsiTie BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa36poc B Ouonornueckux naHHbBIX. OIEHKAa JOCTOBEPHOCTH TMOJTYyYCHHBIX
pe3yabTaToB. [IpUUMHBI UCKaXEHHWS PE3yJbTaTOB JKcrepumeHTta. lloHsiTue
CTAaTUCTUYECKOI'O TECTA.

JdeMoHCTpamuun



Tabmuuper u cxembl: «OCHOBHBIE TpPHU3HAKU KHU3HWY», «buomornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3alUu KUBOU
npupoae», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metossl
U3YYEHUS JKUBOU IPUPOIBI».

O6opynoBanue:  jmabopaTopHOoe  OOOpyAOBaHHE  OJisi  MPOBEACHHUS
HAOJIIOICHUI, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcrnonp30oBaHUWE pPa3aUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTKku

Knerka — cTpykTypHO-QYHKIMOHaNbHAS eAUHUIA KuBOro. Hcropus
oTkpeITHs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE TMOJIO)KEHUSI COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

MeTtonbl  MOJIEKYJISIpHOW W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOMUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHInanTbHoe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JleMoHCTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MHUKPOCKOID»,
«HcTopust pa3BUTHS METOJA0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpEnapaThl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPUATIBHBIX KIETOK.

IlpakTuueckass pabora «l3ydyeHue METOAOB KJIETOYHOW OHMOJIOTHUH
(xpomatorpadus, anektpodopes3, auddepeHnHaNTbPHOE HEHTPUPYTHPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKH

XHAMHUYECKUNA COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boga m e€ ponb Kak pacTBOpPHUTENSl, pEareHTa, ydacTHE B CTPYKTYPUPOBaHUU
KJIETKH, TEIUIOperyisainuu. MuHepadbHbIE BellecTBa KIETKH, UX OHOJOrhyYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BeHlecTBa KIETKU. buosiormdyeckue mnojaumMepsl. benku.
AMUHOKUCTOTHBINA cocTaB OenkoB. CTpyKTyphl OenkoBoi Mosekysnbl. [lepBuunas
CTpyKTypa Oeika, TenTuaHas CBsA3b. BTopuyHas, TpeTUYHas, YETBEPTHUHAS
cTpyktypbl. Jlenatypaums. CsoiictBa OenkoB. Kraccudukamuss  OGeiakos.
buonornueckue GpyHkiun 6enkoB. Ilpuonsi.



VYrneBoasl. MoHOCaxapuabl, IUcaxapybl, OJIMTOCAXapHUIbl U MOJIUCAXAPUIBI.
O6mmit t1IaH cTpoeHus W (UBMKO-XUMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue GyHKIMHN YTII€BOIOB.

Jlunuaer. [M'aapodunbsHO-THApOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIuIo0B.
Tpurmuuepunsl, QocPomunuasl, BOCKU, cTepounnl. buonornyeckue GyHKIMH
munuaoB. O01me cBOiCTBA OMOIOTMYECKHX MeMOpaH — TeKy4eCTh, CTIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK um PHK. CTpoeHue HYKJIEMHOBBIX KHCJOT.
Hyxneotunsl. Ilpunnun komrmiementapuoct. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas crimpans. Mectonaxoxaenue u ouonornueckue Gpynknuu JIHK.
Buaer PHK. ®ynkiuu PHK B knetke.

Ctpoenne mosekynasl AT®. Makpospruueckue cBsizsu B Mosekyie ATO.
buonoruyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (DYHKITUU B
knetke. Jpyeue wykneosuompugpocpamer (HTD). CexBenupoanue JIHK.
Memoovl cenomuxu, mpancKpunmomuxu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXMMHUYECKHE U OMOo(HU3NYECKHe HCCIeTOBAHMS
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYphl Ouomoisiekyn. Mooderuposanue
CmMpyKmypol U QYHKYuLl 6UOMONEKYN U UX KOMNIeKcos. Komnvromepnolii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHAIO208.

JleMoHCTpanuu

[Toptpetsr: JI. [lonmunr, /xx. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacnpenenenue XMMHUYECKHX JJEMEHTOB B  HEKHUBOMU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxemsbl: «llepmoanueckas TabiauIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHUE
MOJIeKyJbl  Oenka», «CTpyKTypbl OeNKoBOM MoOJeKylbl», «CTpoeHHe MOJEKY
yrieBosoB», «CTpoeHne MoJieKysl JunuaoBy, «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenune Mosekysibl ATDy».

O6opynoBaHue: XuMu4eckas 1mocyia 1 000py10BaHue.

JlabopaTtopHas padora «OOHapyxeHHe OETKOB C MOMOIIBI0 KaueCTBEHHBIX
peaKIum».

JlabopaTtopnas  paGora  «lccrnenoBaHwe ~— HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHne U PyHKIIUN KIETKH

Tunel KJIETOK: »JyKapuoTuueckas W Tnpokapuotudeckas. CTpyKTypHO-
GbyHKIHOHAIBHBIE 00pa30BaAHUS KIETKH.



Ctpoenue npokapuoTHueckoi kietku. Kiuetounas crenka 6akTepuil u apxeil.
Oco0eHHOCTH CTpPOEHUsI TeTepoTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKAPUOT B OMOLIEHO3aX.

Crpoenue u G yHKIIMOHUPOBaHUE AYKapUOTUYECKON KJIETKHU.
[lnazmaruyeckas wmemOpana (ruiazmanemma).  CTpykTypa —IUIa3MaTH4YeCcKON
MeMOpanbl. TpaHCIIOPT BEHIECTB Uepe3 IUIa3MaTHYECKYI0 MEeMOpaHy: MacCUBHBIM
(muddy3us, obnery€énHas auddys3us), akTUBHBIA (IIEPBUYHBIA W BTOPUYHBIN
akTUBHBIN TpaHcmopT). Ilomymponurniaemocth wmeMOpanbl. PabGorta Hatpuii-
KaJUEeBOTO Hacoca. DHIOIMTO3: MUHOUUTO3, (aromuTo3. Jk3ouuto3. Kietounas
crenka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuOoB.

Huromna3zma. [uro3one. Lurtockener. JIBuxkenne nuromiazMbl. OpraHoubl
kiIeTkd. OaHOMEeMOpaHHbIE OpPraHOMJBI KIETKH: DJHJIOIUIa3MaTUYECKasi CeTh
(BIIC), anmapat I'onbKK, TU30COMBI, UX CTpoeHUE U GyHKIMHU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHouA0B KieTKh. CTpoeHHe TpaHyIsIpPHOrO0 PETHKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [manmkwii  (arpaHyJspHBIA)  JHAOIUIA3MaTHYECKUN
petukynym. CexkperopHass GpyHkuus amnmapara ['onsmku. Moougurkayus denxkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEILECTB B KJIeTKe. Bakyosu pacTutenbHbIX KieTok. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKU:  MUTOXOHJPUH,  IIJIACTUIBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenrie u (GyHKIIMH MUTOXOHIApHN H Tactui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUABI  (DOTOCHUHTE3UPYIOIIHUX  IYKApHOT.
XJ0pOIIacThl, XpOMOILIACTHI, JIEUKOIUIACTHI BHICIIUX PACTEHUN.

HememOpannbie opranouasl kietku CTpoeHue W (yHKIMH HeMeMOpaHHBIX
OpraHOHUI0B KJIETKH. Pubocomsl. IIpomesicymounvie Gunamenmoi.
MuxkpodunameHTel. AkmuHosvle Muxkpoguiamenmol. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMmbluleuHblX Kilemok. MukpoTpybouku. KieTounsrii
neHtp. CTpoeHue © JABMKEHHE KIYTUKOB M pecHUYeK. MUKpOTpyOOUuKH
muTorasMel.  Llentpuons. benku, accoyuuposanHvle ¢ Muxpoguiamenmamu u
muxpompyodouxamu. Momopnvle b6enxu.

SAnpo. O6onouka siapa, XpOMaTHUH, KapHOILJIa3Ma, SAPBIINIKH, UX CTPOCHHUE U
byakuuu. SnepHsiii O0enkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B UHTep(a3zHOM sifpe. IyxpomamuH u 2emepoxpomamut. benxu
XpOMaTHHA — THUCTOHBI. J[unamuxa s0epHoli o06onouku 6 mumose. AHoephbiil
mpancnopm.

Kiierounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCTpamuu



ITopTpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupel u cxembl: «CTpoeHHE SYKapUOTHUECKOM KIeTkn», «CtpoeHue
KUBOTHOU  KiIeTku», «CTpoeHHe  pacTUTeIbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUNY, «Sapoy, «CTpoeHHe MPOKAPUOTHUECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpENnapaThl PacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepruaIbHbIX KIETOK.

JlabopaTtopnas padora «l3ydyeHwe CTpPOeHHUS KJIETOK pPa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHue CBOMCTB KIETOYHON MEMOpaHbI.

JlabopaTtopnas pabGora «JVccienoBanue miazMonm3a M JIETJIa3MOJIU3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas  paGora  «/I3ydyenwe  JBWIKEHUS  IUTOIJIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M MPeBPAlllecHUE JHEPTUH B KJIeTKe

AccuMUIISAIMA U TUCCUMIIIALIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oomMeHa
BEIIECTB: aBTOTPO(HBIM U TeTepOoTpOdHBIA. YyacTHE KHUCIOpPOoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnieueHue kietku: mpespamenue ATD B
oOMeHHBIX Tiporeccax. DepMEHTAaTHUBHBIN XapaKTep peakuid KJIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAaHHU3M JCHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTraHWYECKUX KaTaIU3aTOpOB. benku-
aKTUBATOPHl M OEIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEepMEHTATHBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuYHBI CHUHTE3 OpPraHUYECKUX BeHleCTB B KieTke. DOTOCHHTES.
Anokcueennwvli u okcueeHuwvli pomocunmes y oaxkmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poiab XJI0poIuiacToB B mpoliecce
dborocunTe3za. CreroBast u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cy. u CAM-munol
@pomocunmesa. IpoayKTUBHOCTh (QoTOCHMHTE3a. BrusiHue pasnuyHbiX (akTOpoB
Ha CKOpOCTh hoTocHHTE3a. 3HaueHuEe HOTOCUHTE3A.

XEeMOCHHTE3. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTpUuUIUpYyIOmKe OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIC
OakTepun. 3HaUCHHE XEMOCHUHTE3A.

Ana’poOHbie opranu3Mbl. Buabsl Opokenus. [IponykTel OposkeHHMs M HX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIHN OOJIE3HEH.

AnpobHBIE OpraHU3MBlI. Orarsl HHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTtenbHbIM 3TaM. [ THKOIN3 — OECKUCTOPOAHOE PACIICTNIEHHUE TITFOKO3bI.

buonoruyeckoe okucieHue, WK KIETOUYHOE AbixaHue. Poiab MUTOXOHIpHil B
nporeccax Ouonorudyeckoro okucienus. Luknuyeckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus membpanunoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoti ATD-cunmaszwi. llpeumyiiecTBa a’poOHOr0 MYyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPHEeKTUBHOCTh SJHEPreTUYECKOro oOMeHa.

JdeMoHCTpamuun

IToptpetsr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3Y, «IHEpPreTHUECKUil oOMen», «brocunres
6enka», «CtpoeHue pepMeHTa», «XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBAaHHE ISl MPUTOTOBJICHHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaTOB.

JlaGoparopnass padora «l3ydeHue  KaTaJIUTUYECKOW  AKTHUBHOCTH
(bepMeHTOB (Ha MpUMEpe aMIIIa3bl UK KaTallasbl).

JlabopaTtopnas pabGora «M3yuenue (epMEHTATUBHOTO pacIIeIICHUS
NEPOKCU/IAa BOJOPO/A B PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JlabopaTopHasi pabora «CpaBHeHHE TIporiecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTtopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U TBIXaHUSD.

Tema 7. HacinencrBenHass uH(popManus 1 peaju3anus e€ B KJIeTKe

Peakuyn MarpuyHoro cunres3a. [IpyHINI KOMIUIEMEHTAPHOCTH B PEAKLMIX
MaTpU4YHOTO cuHTe3a. Peanuzanus HaciencTBeHHoW uHpopmanuu. ['eHeTHueckuit
KOZI, €ro cBoucTBa. TpaHckpunuuss — MaTpuudblii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckou xiemke. Hexooupyrowue PHK.

Tpancsiius u e€ sranbl. Yuactue TpancnoptHsix PHK B 6nocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

CogpemenHvle npedcmagienuss o cmpoeruu 2enog. OpraHuzanus reHoma y
OPOKapUOT U 3YKApHOT. Perynsdnus akTUBHOCTH T€HOB Yy NpOKapwoT. I'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsipuvle mexanuzmvi SKCNPeCccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi ceHos. Perynsaius oOMEHHBIX
npoleccoB B KiieTke. KileTouHblil roMeocTas.

Bupycsl — HekiieTouHbie GOpMBI )KU3HU U 00JIMraTHbie apa3uThl. CTpoeHue
IPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuznerHblll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, peeepmasa, UHmezpasa.

BupycHpie 3a0oeBanus denoBeKa, XKMBOTHBIX, pactenuid. CIINI, COVID-
19, conmanbHbie ¥ MEAUITMHCKHE MTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHBIX Ouonocuyeckux oanHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00CmasKu 1eKapcma.



JdeMoHCTpamuun

[Toptpetsr: H. K. Konbuos, 1. Y. IBanOBCKHIA.

Tabmumpl u cxembl: «buocunTte3 Oenkay, «I eHeTHUeCKUN KOI», «BHUpychI»,
«bakrepuodarun.

IIpakTuueckas padora «Co3naHne MOJIENIA BUPYCay.

Tema 8. ’KusHeHHbIN HUKJI KJICTKH

Knerounsrii muki, ero mnepuoabl M peryisuus. Wutepdaza u  MuTos.
Oco0eHHOCTH TIpolieccoB, MpoTekammux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHTeTHYEeCKU  (MOCTMUTOTHYECKHH), CHHTETHYCCKUH U
MOCTCUHTETUYECKHUM (TPEMUTOTHUECKHU ) EpUOAbl UHTEP(a3bI.

Matpuunbiii cunte3 JHK — permmkanus. Ilpunmunsr permmmkamuu JIHK:
KOMIUIEMEHTApHOCTh,  IMOJYKOHCEPBAaTUBHBIM  CHUHTE3, AHTUIIAPAIIIEIbHOCTD.
Mexanusm perukanuu JJHK. Xpomocombl. CTtpoenue xpomocoM. Tenomepsl u
TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTUIll. JIUTJIOWAHBIA W
rariouaHbeld  HaboOpsl  XpoMocoM. ['omonoruunbie xpomocoMbl. [lonoBbie
XpPOMOCOMBI.

Henenue xnetkn — wmuto3. CraguM MWTO3a W TPOUCXOASIIME B HUX
npoueccel. Tunsl muTo3a. KapnoknHes m nutokuHe3. buonornueckoe 3HadYeHHE
MUTO3a.

Perynsuus MuTOTHYECKOrO0 IUKIA KiIeTkH. [IporpamMmmupyemast KieToyHas
rubesnp — arnomnTo3.

Krnerounoe sapo, XpoMocombl, (DyHKIMOHaNbHAs TeHOMUKA. Mexanusmul
npoaugepayuu, ougpepenyuposku, cmaperus u eudenu xiemox. «llugposas
KemKay» — Ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpamuu

Tabmuupel u cxembl: «KU3HEHHBIH LUK KIETKW», «Muto3», «CtpoeHue
xpomocom», «Permkanus JHK».

O6opyoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl: «MUTO3 B KIETKax
KOpEIIKa JTyKay.

JlabopaTtopnass  padora  «l3ydyeHwme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpEenapaTaxy.

JlabopaTtopHas padora «Habmonenne MuTo3a B KJI€TKaX KOHUYMKA KOpeIlKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoeHne u pyHKIIUM OPTraHU3MOB

buonornueckoe pa3zHooOpaszue OpraHu3MOB. OnHOKIETOYHbIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpPOEHUS U JKU3HEACSTENBbHOCTH  OJHOKIIETOUYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TpHUObI, OJHOKIETOYHBIC
BOJOPOCIH, ApyTHe NpOoTUCTHI. KoJIOHManbHbIE OpraHU3MBbl.



B3anMocCBs3p 4YacTeil MHOTOKIETOYHOTO OpraHu3Ma. T[KaHu, OpraHbl M
cucteMbl opranoB. OpraHusM Kak eInHoe nenoe. ['omeocras.

Txkanu pacteHuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAsI, TMPOBOJAIIASA, OCHOBHAas, MexaHH4eckas. OCOOEHHOCTH CTpOEHWUS,
(GyHKUMN U pacoNIOKEeHUs TKaHEH B opraHax pacTeHUH.

TkaHM KMBOTHBIX M 4eNOBE€Ka. THIbI KUBOTHBIX TKaHEW: ANUTEIUATIbHAs,
COEIMHUTENIbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QYHKIUN WU
PacIONOKEHHs TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHui. Opransl H
CHUCTEMBI OPTraHOB KUBOTHBIX U yenoBeka. DyHKIMK OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenmii. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX XUBOTHbIX. HapyxHbIlI W BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COEUHEHUS KOCTEN.

JIBUKeHHe  OpraHuW3MoOB.  [I[BH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OMIHOE, KTYTUKOBOE, pPecHUYHOE. J[BM)KeHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONU3Mbl M HACTUM. JIBMKEHHE MHOIOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblileyHasi cucteMa. Pediiekc. CkeneTHbie MBI U UX padoTa.

[luranne opranusmoB. IlormomieHue BOIBI, YIJIEKHCIOrO rasa H
MUHEpaJbHBIX BEUIECTB pacTeHUsIMH. lIuTaHue >XKMBOTHBIX. BHyTpHmosocTHOE U
BHYTPUKJIIETOYHOE NuIIeBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIbl
NUIIEBApUTENbHOTO TpakTa. IlumeBapurenvHble xene3bl. llunieBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JlpixaHnue pacteHuit. Jlpixanue >xuBoTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe nbixanue. /[prxarenbHasi HOBEPXHOCTb.
XKabeprnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX [O3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa ueloBeKa. MeXaHW3M BEHTWISILIMM JETKUX Yy NOTHUI] U
MiIeKonHUTarouX. Perynsanus npixanus. JprxarenbHble 00BEMBI.

TpancnopT BemIECTB Y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUHU.
Tpancnopt BemecTB y XKUBOTHbIX. KpoBeHocHas cucremMa W €€ OpraHsbl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepale,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI MTO3BOHOYHBIX JKMBOTHBIX. PaboTta
cepala u €€ perysinus.

Brigenenne y opranusmoB. Beigenenue y pacteHuil. Beigenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyondn. Opranbel BbleneHus. OuibTpanus,
CeKpenusi U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl pabOThl OPraHOB BBIJEICHUS.
CBs13b MOJIOCTH TENAa C KPOBEHOCHOM M BBIACIMTENIBHON cucTeMamu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. Ctpoenue m (QyHKIHOHUPOBAHUE
Hedpona. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammra y OpraHM3MOB. 3aliuTa y OJHOKIETOYHBIX Opranu3MoB. CHopsl
OakTepuii M WUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUYHBIX pacCTEHUH.
Kytukyna. CpeacrtBa nacCUBHOM M XMMUUYECKOW 3alIUThl. DUTOHITUIBI.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3amura opranu3ma ot Oone3ned. MMmyHHas cuctema denoBeka. KieTouHbld u
TyMOpaJdbHbIH WMMYHUTET. BpOXIEHHBIM M NPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopus KiIoHalIbHO-celekTuBHOro uMmmyHurteta (II. Dpmux, ©. M.
bepuer, C. Tonerasa). BocianiurenbHble OTBETHI OpraHU3MOB. Posib BpOXKAEHHOTO
UMMYHHUTETA B PAa3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

PazgpaxxumocTs UM peryisiiuss |y  OpraHu3moB. PaznpaxuMocTs y
OHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpakumMocTe ©  perymanus y
pacteHuii. PocToBbie BeliecTBa U UX 3HAYEHUE.

HepBuasi cucremMa u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEeJbl. DBOIIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHeNbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexropHas nyra. besycioBHble 1 yCI0BHBIE pedIEKCHI.

I'ymopanpHas perymsiuus ¥ 3HAOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKa.
JKenespl HHIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. J[eliCTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DHIOKPUHHOM cucteM. [umnoramamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE
Bogopociny, «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAaCTEHUW,
«CucteMbl  OpPraHOB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHUE CTEOIIsD,
«CTpoeHue JIMCTOBON IUIACTUHKM», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«IIumeBapurensHas cucrtema», «KpoBeHocHass cucremay», «JlpixarenbHas
cucreMa», «HepBHas  cucrema», «Koxa», «MplleyHas  cucrteMay,
«BpigenutenbHas cucteMa», «IOHAOKPUHHAs cHcTeMa», «CTpOEHHE MBIIIIbDY,
«Mmmynurer»,  «KumeyHonosoctHele», «(CxemMa  NHUTaHUS  PacTEHUN,
«KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPBD»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0XKIeBOoro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema sarymku», «HepBHas — cuctema
npecMbikaromuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIEKOTIUTAIONINX», «HepBHas cuctema uenoBekay, «Pediexcy.



O6opyoBaHue: CBETOBOM MHUKPOCKON, MHKpOIpenapaThl OJHOKIETOUYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, MTJIOKOXKHX, >KMBBIE AK3EMIUISIPbl KOMHATHBIX PAacTeHU, repOapuu
pacTeHHl pa3HbBIX OTHAEJIOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJET 4YeJOBeKa,
o0opyAOBaHUE I JEMOHCTPAIIMK MOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTCHUH,
pacIierieHus Kpaxmaia u OeJIKOB Mol IecTBUEM (PEepMEHTOB, 000PYAOBAHUE /IS
JEMOHCTpAIMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IbIXaTEJIbHbBIX IBUKEHUN, MOJIENN TOJIOBHOTO MO3Ta Pa3juYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEil paCTEHHII».

JlaGopaTopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlabopaTopHnasi padora «/3yuyeHne opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHre 1 pa3BuUTHE OPraHU3MOB

@dopMbI pa3MHOXKEHHUsI OpraHU3MOB: Oecrosoe (BKJIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecronoro  pa3MHOXEHUs:  TMOYKOBAaHUE,  CIOPYJISIHS,
dbparmeHTanys, KIOHUPOBAHHUE.

[lonoBoe pa3zmHoxeHwue. [lonoBble KIeTkW, wian rametsl. Meio3. Craaguu
Mmeno3a. [loBegenne xpomocom B Meno3e. Kpoccunrosep. buonornuecknii CMbICT
Melo3a M TO0JIOBOrO mpouecca. Melo3 M ero MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pasButue. ['amerorenes y kUBOTHBIX. [10JI0BBIE KENE3BI.
OO6pazoBanue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogorBopeHne u SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CroOcOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HayKa
0 Pa3BUTHHU OpPraHU3MOB. Mopgocenes — 00Ha uz 2nasuvix npooaem SMOPUOTIOSUL.
Konyenyus mopghocenos u moodenu mopghoceneza. Craauum >MOpHUOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenmwe. Tumbl  apoOiieHus.
Jlemepmunupoeannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEGHHOCTH JpOOJEHUS MIIEKONMUTAIONIUX. 3apOAbIIIEBbIE JIMCTKH
(racTpynsinus). 3akiaJKa OpraHOB U TKaHEW M3 3apObIIIEBIX JUCTKOB. B3aumHuoe
BIMSHUE YacTel pa3BUBAIOIIEroCs 3apojbliia (dMOpHOHAIbHAS HWHIYKIIWA).
3aknagka TIUIaHAa CTPOEHHUS JKMBOTHOTO KakK pPE3ynbTaT HEpapXHUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5>MOpHUOHAIBHOE pa3BUTHE Pa3TUYHBIX
(bhaKTOpOB OKpYKAIOIIEH CpeIbl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBI Tepuona. IlpsMoe wu
HenpsiMmoe pas3BuTHe. PasButne ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX U
NO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYEeCKOEe 3HAYE€HHE MPSMOr0 W HENPSIMOIo



pa3BUTHUA, UX PACIpPOCTpPaHEHUE B Mpupoie. Tumbl pocta >XKUBOTHBIX. DakTopsl
PETYIISIIIUU POCTA )KMUBOTHBIX U 4yesoBeka. CTaauu mocTaMOpHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKHE MTPOIIECCHI.

Pa3smHoxkenue u paszButue pacteHuil. ['amerodur m crnopodut. Meiio3 B
KU3HEHHOM 1MKiIe pacteHuit. OOpas3oBaHue crop B Ipoiecce Meno3a.
I'amerorene3 y pacteHuil. OIUIOAOTBOPEHHE U  PA3BUTHE PACTUTENbHBIX
opraHu3MoB. J[BoifHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBbl pETYISIIUNA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdeMoHCTpanuu

IToptpetsr: C. I'. HaBamun, X. [lInemas.

Tabmuuer u cxembl: «BereratuBHoe paszMHoxkeHue», «Tumbl Oecmoioro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIaMHUJIOMOHAIbD, «Pa3MHOXKEHUE 3BIJIEHBI»,
«Pa3mHOxeHue rugpel», «Meito3», «Xpomocombl», «I['amerorenes», «CTpoeHue
AWIEKIETKH U crepMmaro3onga», «OCHOBHbIE CTaauu OHTOreHeszay, «lIpsmoe u
HEempsiMoe pas3BuTue», «Pa3BuThe MalcKoro xyka», «Pa3Butue capaHumy,
«Pa3zBuTne narymku», «J/{BoilHOE OIJIONOTBOPEHHE Y IIBETKOBBIX PACTEHUI,
«CTpoeHHE CeMsH OJHOJOIBHBIX U JIBYJOJBHBIX pacTeHUN», «KHU3HEHHBIA LUK
MOPCKOM  KamycTbl», <« Ku3HeHHbIW LHUKI MXa», <OKHW3HEHHBIM LUK
NAroOPOTHHUKAY, « KM3HEHHBIN [TUKIT COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaTbl SHUIEKIETOK U
CIIEpMaTo30U10B, MoAeNb « LUK pa3BUTHS JIATYIIKI.

JlabopaTopHasi padora «/3yyeHue CTpOEHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTuueckass padora «BblABIEHHME TNPU3HAKOB CXOJICTBA 3apOIBILICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopunass padora «CTpoeHHE OpPraHoB Pa3MHOXXEHHUS BBICIIHUX
pacTeHun».

Tema 11. I'eHeTHnka — Hayka O HaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHM3MoOB

Hctopus cTaHOBIEHUS M pa3BUTHS TE€HETUKH Kak Hayku. PaGoter T
Menpnens, I'. ne ®@puza, T. Moprana. Poiab 0T€U4E€CTBEHHBIX YYEHBIX B PA3BUTHUU
renetuku. Pa6orer H. K. KonerioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHE MMOHATHS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATHBHBIE NPU3HAKHA, JOMUHAHTHBIA W PEUECCUBHBIN
NpU3HAK, TOMO3UTOTa, TETEPO3UT0TA, YNCTAsl JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOAbl ~ TE€HETUKH: TUOPUAOJIOTHYECKUH,  IUTOJIOTHUECKHH,
MOJIEKYJISIPHO-T€HETHUECKHUU.

JdeMoHCTpamuun

[Toptpeter: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komnsos, H. H.
Baswiios, A. H. benoszepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeToAbl TeHETUKNY», «CXeMbl CKPEITMBAHUS.

JlabopaTtopnas pabGora «/[po3odpuna Kak OOBEKT TE€HETUYECKHUX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBolli 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi THOPUIOB MEPBOTO MoKoJaeHus. [IpaBuno qomuHUpoBaHusa. Bropoit
3aKOH MeHaenss — 3aKOH paculleIuieHus] NpU3HakoB. LluTonormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpeluBanus. [ umores3a 4ucToTh ramer.

AHanusupyroniee ckpemuBanue. [I[poMexxyTouHblld XapakTep HacleJOBaHMUS.
Paciuiemienrie npu3HaKoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHens — 3aK0OH HE3aBUCUMOTO
HAcJeJOBaHUsA  IPU3HAKOB. [uTomornyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIMBAHUS.

Cuemniennoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuerieHHOe
HACJEJOBAaHWE T'€HOB, HApyUIEHHWE CLEIUICHUS MEXAYy Ie€HaMH. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHU3M OIPEAEIEHUs Mona. AyTOCOMBI U
MOJIOBBIE XpPOMOCOMBI. ['OMOTaMEeTHBIII M reTeporaMmeTHBIM Moji. ['eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciienoBanue nNpu3HaKkoB, CLIETUIEHHBIX C ITOJIOM.

I'enoTun kak nenocTHas cucrema. [lneiiorponus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXECTBEHHBIM amienu3M. B3aumoaeicTBue HeaIeNbHBIX T'€HOB.
KommiementaprocTs. Onuctas. [lonumepus.

I'eHeTHYECKHMIT KOHTPOJIb PA3BUTHS PACTEHUMN, MUBOTHBIX M YEIOBEKa, a
Takke (PU3MOJIIOTMYECKUX TMPOIECCOB, TMOBEICHHUS M KOTHUTHUBHBIX ()YHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOHMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH
— TapasuT» U «XO3IMH — MHUKpPOOHOM». ['eHeTHdyeckue acneKTbl KOHTPOJS U
M3MEHEHHMsI HaCJIe/ICTBEHHON MH(GOPMAIIUU B TOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpamuun

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

Tabmumpl u cxemsl: «IlepBwiii 1 BTOpoit 3akoHbl Menaens», « Tpetuii 3akoH
MeHnpens», «AHanu3zupymoomiee cKpelmuBaHue», «HemonHoe nomMuHHpOBaHHEY,
«CreryieHHOe HaclieJoBaHWE TPU3HAKOB Yy Jpo30oduiibl», «['eHeTuka Tmoiay,



«Kapuotun denomeka», «Kapuotun apozoduib», «KapuoTtum OTHIBDY,
«MHOXECTBEHHBIN aJUIENIN3M», «B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MoOJAeNb i JEMOHCTpPAllMd 3aKOHOB €IWHOO0Opa3us
ruOpuI0OB TEPBOrO TMOKOJIGHHMsS] W paclICIUICHHs MPU3HAKOB, MOJENb s
JEMOHCTpAllMd 3aKOHA HE3aBUCHMOTO HACIEIOBAaHUS MNPU3HAKOB, MOJENb s
JEMOHCTpAlMU CUEIJIEHHOTO HACJIENOBAaHMs IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MuKpomnpemnapart: «Jpo3odumnay.

IIpakTnueckas padora «/I3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOTO
CKpEIINBAHUS Y IPO30(PUITBI».

IIpakTnueckas  padora  «l3ydeHnwe  pe3ynbTaToB  AUTHOPUAHOTO
CKpEIIUBAHUS Y IPO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHUYNBOCTH

BzaumoneiictBue reHotuna u cpeasl npu  (GopMuUpoBaHMM (DEHOTHUTIA.
N3meHunBOCTh NMpu3HakoB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKU. Buabl
M3MEHYMBOCTHU: HEHACJIEICTBEHHAs] U HACJIEACTBECHHASI.

MopaudukanuonHass U3MEHUYMBOCTb. Ponb cpeasl B (hopMupoBaHHUH
MoauUKaoOHHON M3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHBIN
psan u BapuanmoHHas kpuBas (B. Horanncen). CpoiicTBa MOIuU(PUKAIIMOHHOM
U3MEHYUBOCTH.

I'enoTnMUeckass N3MEHYUBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bubl reHOTHTTHYECKO M3MEHUYMBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOuHaTuBHAsT W3MEHYMBOCTh. Melo3 M TOJOBOM TMIPOIECC — OCHOBa
KOMOMHATUBHON M3MEHUYNBOCTU. POJIb KOMOMHATUBHOM U3MEHYMBOCTH B CO3aHUU
reHEeTHYECKOro pa3HO0Opa3us B Mpejiesiax OJTHOTO BU/A.

MyTanuoHHass W3MEHYMBOCTh. BHIBI MyTanuil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE W  WHAYLUUMPOBAaHHbIE MyTaluuu. SaepHble U
qUTOIUIa3MaTH4ecKue MyTanuu. CoMaTHYecKUe U TMOJ0Bble MyTauuu. [Ipudunb
BO3HMKHOBEHUSI MyTauui. MyTareHsl M WX BIHSHUE Ha OPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTMYECKHX PSIIAOB B
HacneacTBeHHoW u3MmeHunBocTu (H.M. BaBunoB). BuesnepHas M3MEHYHMBOCTH U
HACJIEJCTBEHHOCTb.

Onucenemuxa U 3SNUSEHOMUKA, pOJb dNUSEHEeMUYeCcKUx @akmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdeMoHCTpamuun

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmuuet u  cxembl: «Bungbl  u3MenunBoctu», «MoaudukamoHHas
U3MEHYUBOCTH, «KomOunatuBHas U3MEHYUBOCTH, «Meito3,
«OmnonporBopeHuney, «I'enernueckue 3a00JeBaHus YeIoBeKa», « Bumbl myTammii.



O6opynoBaHue: >XKMBbIE U TepOapHbIe SK3EMIULIPhl KOMHATHBIX PacTeHHI,
pucyHku (poTorpadum) )KUBOTHBIX C PA3TUYHBIMU BUJIAMHU U3MEHYHBOCTH.

JlaGopaTopHasi padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(PUKAIUOHHON M3MEHYUBOCTH. llocTpoeHue BapHallMOHHOTO psga U
BAPUALIMOHHOW KPUBOWY.

I[pakTnueckas padora «Mytaruun y aApo3odunasl  (HA  TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4yesioBeKa

Kapuotun denoBeka. MexayHapoAHas IporpaMMa HUCCIENOBaHUS Te€HOMa
yenoBeka.  MeToabl  M3y4YeHUsT TEHETMKH  4YeJIOBEKa: I'eHEeaJOTMYeCKuH,
OJIM3HEIIOBbIH, UTOT€HETUUECKHUI, NOMYJISILIMOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-T€HETHUECKHU. CoBpemeHHOE ONpeIeJICHHE Tr€HOTHUINA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, F€HOTUIIMPOBAHHE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00ieBaHUs YesloBeKa. | eHHbIE 1 XpPOMOCOMHBIE
O0one3HH 4YenoBeKa. boJIe3HM C HACIEICTBEHHOM MPeapaciioioKEHHOCTHIO.
3HaueHUE MEIMIIMHCKOW T'€HETUKH B MPEIOTBPALICHUH U JICYEHUU T'€HETHYECKUX
3a0oneBaHuil yenoBeka. Meauko-reHeTndeckoe KOHCYyIbTupoBaHue. CTBOJIOBBIE
kJeTku. [loHATHE «TE€HEeTUYECKOro rpys3a». JTUYECKHE ACIEKThl MCCIEIOBAHUN B
00JIaCTH peJaKTUPOBAHUSI TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTopbl TOBBIINIEHHONW YYBCTBUTEJIBHOCTH 4YeJOBEKa K
bu3HYecCKOMY U XUMHUUYECKOMY 3arpsA3HEHUIO OKpYsKaromiei cpeapl. ['enernueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCTpamuu

Tabmuuel u cxembl: «Kapuotun udenoBeka», «MeTOabl U3yUYEeHHs] T€HETUKH
yesioBekay, «I 'eHeTnyeckue 3a00JIeBaHUs YETIOBEKay.

IIpakTnyeckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi opraHu3sMoB

JlomecTuKamusi U CEJICKUUA. 3apOKICHHE CEIEKIMH M JIOMECTHKAIIMH.
Yuenne H. W. BaBunoBa o IleHTpax mNpPOUCXOXKICHHS U MHOTO00pa3us
KyJIbTYPHBIX pacTeHHil. Ponb cenekiuum B CO3IaHUM COPTOB PACTEHUN M MOPOJ
#uBOTHbIX. CopT, MOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacieacTBeHHOM wu3MeHunBocth H. WM. BaBuioBa, ero 3HaueHue s
CEJICKIIMOHHON PabOoTHI.

Metoasl ceneKIMoHHOW paboThl. McKyccTBEeHHBIH OTOOp: MacCOBBIM H
WUHIVBHU1YaJbHbIN. Oranbl  KOMOWHAIIMOHHOM  CEJEKIIHH. Hcnbrtanue
Npou3BoJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIEHKH
(dbeHoTHNa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallMil y KyJbTYPHBIX



dbopm opranusmoB. lcmonap3oBaHHE TE€HOMHOTO PEIAaKTUPOBAHUS M METOIOB
pexomOuHaHTHRIX JIHK 115 monmydeHus ucXoHOTO MaTtepuaa s CeJIeKIUH.

[lomyuenue HOJIUTIOUIOB. BuyTtpusunosas ruOpuIu3aIms.
bnuskopoacTBeHHOE — CKpelnmMBaHWe, wWid  UHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Win ayropuauHr. ['erepo3uc u ero npuuuHbl. lcnonp3oBanue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanusa. [Ipeogonenue Oecruiomus
MEXBUIOBBIX THOPUAOB. JJOCTHIKEHHS CEJIEKIINN PACTEHUI U KUBOTHBIX. «3e1éHast
DesoNOYULY.

CoxpaHeHue U M3y4eHHE F'€HETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHHU H
UX JUKAX  pOIMYed 1 CO3/aHMsl  HOBBIX COPTOB U  THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYIbTYp. H3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yeax YIyUuleHUus Cyuecmsayioumux u co30aHus Ho8blX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYUHbLIX UCCAeO08aHUI,
nepeooswvix uoeti u nepcneKmueHblX MmexHoL02UI.

JdeMoHCTpamuu

[Toptperer: H. 1. BaBumos, M. B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykwsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuuel u cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSAOB B HACIEACTBEHHOW HW3MEHUYHUBOCTH,
«Metoapl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHesy.

JlabopaTopHasi pabdora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUI U MOPOA
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHue METOIOB CEJICKIIUN PACTEHUI».

IIpakTuyeckas padora «IIpuBrBKa pacTeHUR».

IKckypcusi «OCHOBHBIE METOJBI U JIOCTHXKEHHUS CEJIEKUMHU PACTCHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIJIMYHOE XO35SHUCTBO, B JAaOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

Tema 16. buoTexHo0rus 1 CHHTETHYECKasi OMOJI0rUsA

OOBEKTh, HCHOJIb3yeMble B OMOTEXHOJOTHH, — KIJIETOYHbIE W TKaHEBbIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, 170'¢ XapaKTEPUCTHUKA. TpagumonHas
OMOTEXHONOTHA:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BuHOAeNue. Mukpobuonoruyeckuid cuHTe3. OOBEKTHI MHUKPOOHOJIOTUYECKUX
texHonoruii. [IpousBoacTBO Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOIMil U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS F€HOMOB C IIEJIbIO MOJTYYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX He BCTpeUaroluecs B Mpupoie OMOCMHTETUYECKHUE My TH.



Knerounass unxeHepusi. MeToapl KyJbTypbl KJIETOK U TKaHEW pacTCHUU U
k®uBOTHBIX. KpmobGanku. Comarnueckas TuUOpUAM3AIMSI HW  COMaTHUYECKHUU
sMOpuorene3. lcmonp3oBaHWe TalIOWAOB B CEJICKIUM pacTeHuid. [lomyuenue
MOHOKIOHAIbHBIX anmumel. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meouyure. VICKYCCTBEHHOE OIUIOAOTBOPEHHE. PeKoHCTpyKIus
SMIEKJIETOK W KJIOHUPOBAHHUE >KMBOTHBIX. METO/ TpaHCIUIAHTALMU SIAEP KIIETOK.
Texnonocuu 0300pP06IeHUS, KYJIbMUBUPOBAHUSL u MUKDOKILOHATLHO20
DPABMHONCEHUSL CENbCKOXO3AUCTMBEHHBIX KVIIbMYP.

XpoMocoMHasi W TeHHasi WHXeHepus. VCKyCCTBEHHBI CHHTE3 Ie€Ha W
koHcTpyupoBanue pekomouHaHTHBIX JIHK. Cozoanue mpanceennwvix opeanuszmos.
JIoCTMKEHUsT M TMEPCHEKTUBBI  XPOMOCOMHOM M T€HHOW  WHXKEHEPHH.
DKOJIOTHYECKHUE B ITHUECKHE MPOOJIeMbl TeHHOW WHKCHEPUH.

MenunuHckue 6uorexnonoruu. [loctrenomnas nudposas meauruHa. [TIP-
TUarHocTuka. MeTaOoJIOMHBIN aHalu3, TEHOICHTPUYECKUNH aHAJIU3 MpoTeoMa
YyeJoBeKa JIS OIEHKU COCTOSIHMS €ro 3/10pOBbs. VCHoib30BaHHME CTBOJIOBBIX
kinerok. TapretHas Tepamus paka. 3D-OuoumkeHepust i pa3pabOTKH
(GbyHIaMEHTAJIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3IaHHUS KOMIUJIEKCHBIX
TKaHEH COYeTaHWEeM TEXHOJOTHH TPEXMEpHOTro OuMompuHTHHTA U cKaddoyIuHra
JUISL pELIeHUs 3a1a4 IEPCOHATM3UPOBAHHON MEIUIIMHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJIbI0 oOecrnedyeHus: KOMOWHMPOBAHHOM
3ammThl 0T Bo3Oymuteneid OPBU, ycTaHoBieHHWE MOJCKYISPHBIX MEXaHHU3MOB
dbyukuonupoanus PHK-conmepxanux BUpPYyCOB, BBI3BIBAIOIIUX OCO0O OIACHBIC
3a00JIEBAHHUS YEIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabmuipl 1 cxembl: «Mcronb30BaHUE MHUKPOOPTAaHU3MOB B MPOMBIILJICHHOM
pou3BOACTBEY, «KieTounast uHxeHepus», «l eHHass HHKECHEPUS».

JlabopaTopHasi padoTa «l3yueHrue 00bEKTOB OMOTEXHOIOTHUNY.

IIpakTuyeckas padora «llonydeHne MOJTOYHOKUCITBIX TPOTYKTOBY.

Ikekypeusi «buoTtexHosorusi — BaxkHEHIas MPOU3BOAUTENbHAs CHUJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJOTHYECKOE MMPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaeHne W pa3BUTHE IBOJIOIMOHHBLIX MpeICTABJEHUH B
omoJIorum

OponormonHas Teopus Y. JlapBuna. Ilpeamochlik BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb 1 Hay4dHas nesatesbHocTh Y. JlapBuHa.

JIBrKyIIME CHITBI 3BOJIIOIMHK BHIOB 10 Y. JlapBuHY (BBICOKAst HHTCHCUBHOCTD
Pa3MHOXKEHHUS OpPraHM3MOB, HACJICICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIM U UCKYCCTBEHHBIN OTOOD).



Odopmnenne cunTeTnyeckoir Tteopun HIBomonuu (CTD). HeltpanbHas
teopus dBomtonuu. CoBpeMeHHas JBOJNIONMOHHAS  Ouoiorusi. 3HaYeHUE
HBOJIIOIIMOHHON TEOPUH B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JleMoHCTpanuu

IToptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, W. 1. llImansraysen, [x. Xonaein, . K.
benses.

Tabmumer u  cxembl: «Cucrtema xuBoi mpuponbl (o K. Jlunuero)»,
«JlectHunia xuBBIX cymecTB (o Jlamapky)», «Mexanusm (HopMupoBaHHUS
NpUCTIOCOOJIEHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra nyremectsus Y. Japsunay, «Haxonaku Y. Jlapsunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopoabl romybeity, «MHoOroodpasue KylibTYpHBIX (GopM
KarycTbl», «[lopoasl moManTHuX XKUBOTHBIXY», «CxemMa 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «Cxema COOTHOLIEHHUS ABWXKYIIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOILIUN Y.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJibTaThI

[Monynsnust Kak 37I€eMEHTapHas e€JUuHULA 3BOIMIOLUH. COBpPEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTyphl mnonyisuuid. M3Mmenenue
reHopoHJa TOMYJSIMU KaK DSJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoBecus J[x. Xapnau, B. BaiinOepra.

OnemeHTapHble (AKTOPBI (IBMIXKYIIUE CUJIBI) HSBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHatuBHass u3MeH4YUMBOCTh. [lpelid reHoB — ciydaiiHble
HEHANPaBJICHHbIE HW3MEHEHMs] 4YacToT ajuieled B nomyimsauuax. Oddexr
ocHOBatensl. JIgpgexm oOymuliounozo eopaviuika. CHUdNCEHUe 2eHemuuecKo2o
pasnoobpasusn: npuyunsl u creocmeus. llposenenue s¢pgpexkma Opeticha cenos 6
bonvuwux U manvlx  nonynayusx.  Mwurpamuu.  M3oisiius  TOMYJISIIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoIoTHYecKas (PerpoyKTUBHA).

EcrectBennsiit otOOp — HampaBisomui (HakTop SBOMOIUUA. DOpPMEI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIWNA, CTAOWIM3UPYIOIIMNA,  pa3pbIBAIOIIMI
(nm3pynTuBHbIN). [lomoBoit oT00op. BO3HUKHOBEHHE W H3BONIOIUS COIUATBLHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocoOeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIHUH.
Bo3HukHOBeHHE — MpUCNOCOOJeHH y  opraHusMoB.  Apomopdo3bl U
uanoanantanuu. [lpuMepsl npucrnocoOIeHu y opraHu3MoB: MOPGOJIOTHYECKHE,
¢dbusnonornyeckue,  OMoxumMuyeckue,  mnoBeAeHUeckue.  OTHOCHUTEIBHOCTH
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpazoBanue Kak pe3yiabTaT
MUKpo3BoJitonnu. M3onsiuus — kitodeBod dakrtop BumoobOpazoBanus. [lytu u
CrIocoObI BU1000pa30BaHUS: aJIONaTPUUIECKOe (reorpacduueckoe),



CUMITATPUYECKOE (aKOJIOTHYECKOE), «MTHOBEHHOE (monuIUION IU3aIIMs,
rubpuauzanus). JJuTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GpOpMUPOBAHUS OMOJIOTHUUECKOTO pa3HOOOpa3usl.

Ponbp  »BomtonmoHHONW OWONOTMM B pa3pabOTKe HAYYHBIX METOJ0B
coxpaHeHus: 6MopazHoo0pasusi. MUKPOIBOIIONUS U KOIBOJIOLHUS MMAPA3UTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEH.

JdeMoHCTpamuu

IToptpetsr: C. C. UerBepukos, 3. Maiip.

Tabmuupl m cxembl: «MyTalmoHHass HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa Bula», «CxeMa MposiBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxyime
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSIUs MOMYJAlUA CeBaHCKOM (openny,
«eorpadmyeckas M3ONAIUS  JTUCTBEHHULIBI CHUOUPCKOM W JTMCTBEHHUIIBI
naypckoity, «IlonmyasiuiuOHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JEUCTBUSL E€CTECTBEHHOTO 0TO00pa», «®PopMbl OOpPHOBI 3a CYIECTBOBAHHEY,
«npycTpuanbHblii MenaHu3M», «JKuBble uckonaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexaaromas OKpacka KUBOTHBIX,
«Pusmnonoruueckue ananranun», «llpucrnocoOreHHOCTH OpraHu3smMoB U eé
OTHOCHUTENIBHOCTBY, «Kpurtepuu Buna», «Buasl-nBorinukn», «CTpykTypa BHAa B
npuponae», «CrnocoOsl BUaooOpazoBanus», «l'eorpaduueckoe BuA00Opa3oBaHUE
TpEX BUAOB JAHJIBIIICH», «DKOJIOTMUECKOE BHUA000pa30BaHUE BUIIOB CHHHID,
«ITonurmounasl pactenuit», «KamycTHo-peneuHbIii THOPHIY.

O6opynoBanue: repdbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIl 1
3Bepeil C MpuUMepaMu pPa3IMYHBIX NPUCTIOCOOJICHHI, dYydesla NTHI[ U 3Bepei
pa3HbIX BHJIIOB, TepOapuu pacTeHUW OJM3KUX BHJIOB, 0O0pa30BABIIMXCSA
Pa3TUYHBIMU CITIOCOOAMH.

JlabopaTtopnass paGora «BrbisiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJHOTO
BUJIA».

Jlabopatopnas  pabora  «lIpucnocobieHus  OpraHMsmMoB W HX
OTHOCHUTENbHAS 1EJIECO00Pa3HOCTDY.

JlabopaTopHasi pa6ora «CpaBHeHHE BHUIOB IO MOP(OIOTHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOLMS U €€ pPe3yJIbTaThI

Merongel u3ydyeHHs MakposBoiouuu. llanmeoHTronornueckue  METOIBI
u3ydeHust oBojirouuu. [lepexomupie QopMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpadguueckue metoasl uzydeHus sBoitouud. CpaBHeHue QIOpH U
dayHsl MaTepuKoB U OCTpOBOB. buoreorpadpuyeckue obnactu 3emun. Bunbl-
SHIEMHUKHU U PEHKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METObl H3yUCHHUS
HBOMIOIMHU. ['eHeTHueckue MeXaHU3Mbl DBOJIOIMM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJIOTHYHBIE W  aHAJOTHYHBIE  OPTaHBbI.
PyaumenTtapubie  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKMe  METOJIbl  M3yYEHHUS  HBOJIOIUU.
['omonoruunbie TeHbl. COBpeMEHHBIE METOABl MOCTPOCHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUU U IBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWIa) SBOJIOIUU. [Ipunyun cmenvl yHKyui.
HeoOpaTtumocTs 3Bomtonnu. AjanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJTIOIIUH.

JdeMoHCTpamuun

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelnb.

Tabnuuel 1 cxembl: «DUITOTEHETHUECKUI DS JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Cteromnedans»y,  «Punnmodute»y,  «CemeHHBIE
NanopoTHUKWY», «buoreorpapuueckue 30HB 3emun», «Jlpeld KOHTHHEHTOBY,
«PenukThly, «HaudanmpHble CcTaauu 5SMOpPUOHAIBHOTO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «[ OMOJIOTMUHBIE W AaHAJOTWYHBbIE OpraHel», «PyaumeHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIWMIIaH3e», «l 1aBHBIE
HaIPABJICHUS 3BOJIOLHNIY, «OO0IIHE 3aKOHOMEPHOCTH SBOTIOLIUN.

O6opynoBaHue: KOJUIEKIIUH, repOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpraHU3MOB, MYJISPKA TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxkaenue U pa3BuTHe ;KU3HHA HA 3emule

HaydHbple TUMNOTE3bl MNPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcnepmus. [loHaydHble TpeICTaBICHUS O 3apPOXKICHUU KU3HH (KpEarmOHU3M ).
['unoTre3a NOCTOSTHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBep)keHue onbiTamMu .
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IpoucxosxaeHue sKM3HU U aCTPOOHOJIOTHSI.

OcHoBHBIE ATaIbl HEOpPraHWYeCKO HBOJIIOIIHH. [Tnanerapnas
(reomoruueckasi) HSBOJIONMS. XUMHUYECKas HSBOJIOLUA. AOWOTEHHBIA CHUHTE3
opraHudeckux BemecTB u3 Heopranmueckux. Ombit C. Mwumnepa u I'. HOpu.
OO6pazoBanue mnonuMepoB u3 MoHomepoB. KoamepBarnas rumnoresa A. .
Omnapuna, runore3a nepBu4HOro oyiarona k. XomnaeitHa, reHeTHYECKasi TUTIOTE3a
I'. Mémnepa. PubGo3umbl (T. Uek) m rumoresa «vupa PHK» VY. TI'mnGepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emummu u metonsl e€ wuszydeHus. Vckomaemble OpraHHYecKHe
octatku. ['eoxpononoruss u e€ wMeroapl. OTHOcUTENbHAsT U aOCOJIIOTHAS
reoXpoHOJIOTHs. ['e0XpoHOIOrnYecKas mKaia: 30Hbl, SPbl, TIEPUOBI, STTOXH.



HavanpHbple sTanbl opraHnyeckol »Bomronuu. [losBieHHME W HBONIOLHUS
NEPBBIX KIETOK. DBOMIOIUS MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHaJIor MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKIACHHUE
BUpycoB. IIpoucxoxneHne MHOTOKIETOYHBIX OpraHu3MoOB. Bo3HHMKHOBEHHE
OCHOBHBIX IPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUU BBICHIMX pacTeHuil. OCHOBHBIE apOMOPQO3bI
pactennii. Bwixon pacrenuid Ha cymy. [losiBiieHHE CIIOPOBBIX pAaCTEHUH U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IpoHcXoxaeHue LBETKOBBIX
pacTeHui.

OcHOBHBIE ATalbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjickas dayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBbie XopaoBbie )KUBOTHBIE. JKH3Hb B BOJ€. DBOJIIOIMUS MO3BOHOYHBIX.
[Tpoucxoxnaenue ampubuii U pentwimi. [IpoucxokaeHue MIICKONMUTAOIINX U
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHHe O€ClO3BOHOYHBIMU |
N03BOHOYHBIMU KUBOTHBIMHU CYUIU.

PasButre xu3HM Ha 3eMje IO 3paM U MEpUOoJaM: apXel, MPOTEPO30il,
nmajgeo3oi, Me3030H, KaitHo30W. OOmas XapakTepuCTHKa KiIuMaTa |
reoJIOrM4ecKuX ImporeccoB. [losiBIeHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yciIoBUs U BIUSHUE HA Ta30BbII COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHUSI — 3KOJOTMYECKHE KpHU3UCHl pouuioro. [IpuduuHel u
CJIEACTBUS MacCOBBIX BbIMUpaHHU. COBpEMEHHBIN SKOJOTMYECKUH KpPHU3HC, E€ro
ocobenHoctu. [Ipobiema coxpanenus 6mopazHoodpas3us Ha 3emiie.

CoBpemeHHasi cucTteMa opraHudeckoro mupa. [IpuHIUIBI KiaccupUKaIU
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. .
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmump! 1 cxeMbl: «Cxema ombita @, Penny», «Cxema onbita JI. [lactepa mo
U3YUYEHUIO caMo3apokIeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpny,
«JTampl  HEOpPraHWYECKOW  3Bomouun»,  «l'eoxpoHosOrMYeckass  MIKaliay,
«HauanpHble STalbl OPraHUYECKON 3BONIOLUNY, «CxeMa 00pa30BaHMs DYKAPUOT
nytéM cumOuorenesa», «Cucrema >XUBOM mnpupons», «CTpoeHHe BuUpycay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTH, «OTHOKIETOYHBIE BOAOPOCINY,
«MHorokserounsle Boaopociny», «Mxum», «llanopotHukn», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUS >KUBOTHOTO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocTeitmuey, «KuieyHonmoaocTHBIEY,
«ITnockue YEPBUY, «YUneHucToHorue, «PbIOBIY, «3eMHOBO/THBIEY,



«IIpecmbikarommecs», «lItuup», «Mnekonuraronme», «Pa3BuTue XU3HH B
apxeruckou spey», «Pa3BuTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
MAJICO30MCKON 3pey», «Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaiiHO30MCKOM 3pey», «COBpEMEHHAs] CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuum pPACTEHU pa3IMYHBIX OTAENOB, KOJUICKIUH
HAaCEKOMBIX, BJIAXKHBIE MMPENapaTbl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMU
UTJIOKOXKMX, CKEJEThl IT03BOHOYHBIX JKUBOTHBIX, 4Yydella NTUL MW 3Bepew,
KOJUIEKIMH OKaMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMBbIX, MYJSDKH OpPraHMYECKHX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  snabopatopHas  paGora «MopaenupoBaHue  ONBITOB
Muiepa—tOpu 1o u3y4eHnto abMOreHHOTO CUHTE3a OPraHNYeCKUX COCIMHEHUH B
NEPBUYHON aTMOchepey.

JlabopaTtopHass padora «/I3yueHue M ONHCaHUE MCKONAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB.

IlpakTuueckass padora «l3yueHne 0COOCHHOCTEH CTPOCHHUS pPaCTCHUM
Pa3HBIX OTZIEIIOBY.

IIpakTnueckas padora «3yueHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ10BeKa — AaHTPONOIeHe3

Pa3zgensl 1 3agaun aHTPONOIOTUA. METOIbl aHTPOTOJIOTHH.

CraHOBIIEHHE TPEACTABICHUN O IMPOUCXOXKICHUHU 4YeloBeKa. PenurnosnHsbie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CX0ACTBO YeNoBeKa C )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpQOJIOTHYECKUE, AMOPHOJIOTHYECKHE, ($hU3M0JIOT0-0HMOXUMUYECKHE,
noBefeHyeckre. OTINYMs YeI0BEeKa OT )KMBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE T'OJOBHOTO MO3ra U BTOPON CHTHAJIIBHOU
CUCTEMBI.

JBuoxkyiue cuiibl (pakTopbl) aHTPOIIOTEHe3a: OMOJIOITMYECKHUE, COI[MaIbHbIE.
CooTHoIIeHre OMOJOTUYECKUX U COLIMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaauM aHTpoIoreHe3a. PanHue dYenoBekooOpa3Hbie 00€3bSHBI
(POKOHCYJIIBI) ¥ paHHUE TMOHTHUIBI — OOIIUE MPEIKH YeTOBEKOOOpa3HBIX 00€3bsiH U
JMroJIei. ABCTPaJONUTEKH — ABYHOTHE MpEAKH Jrofei. UernoBek yMelbli, MmepBbie
W3TOTOBJIICHUS OPYAUN TpyAa. YenoBeK NpsSMOXOISIIAN U TEPBbIA BBIXOJ JIFOJIECH
3a  mpenensl  Adpuku. YenoBek reimenbOeprckuii  — oOmMA  MpesoK
HEaHJIepTaIbCKOr0 YEJIOBEKA M YeJIOBEKa pa3yMHOro. YejaoBek HeaHIIepTaIbCKUI
KaK BHUJ JIFOJIEM XOJOAHOro KinmaTa. YeaoBeKk pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOEGHHWE KOHTHMHEHTOB 3a Tnpenenamu AdQpuku.
[TaneoreneTuka 1 NajseoreHOMHUKA.



DBOMIOLKSA COBPEMEHHOr0 uesnoBeka. EcTecTBeHHBIH OTOOp B MOMYIISIUSAX
yesioBeka. MyTalnuoHHBIN Tiporiecc U noaumMopdusM. IlonmynsuroHHBIE BOJHBI,
npeid renoB, murpanus U «3h(eKT ocHOBaTENs» B MOMYIALHIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckue pachkl. Ilonsitue o pace. bosblime pachl: €BpoOINeouHas
(eBpasmiickasi),  aBcTpajo-HErpougHasi  (dPKBaTOpHAJIbHAs),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas). Bpemss um myTu paccelneHus 4eloBeKa IO IUIAHETE.
EnuncTtBOo  uyenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTH — pacu3Ma.
[IprcniocOOIEHHOCTh YeJoBEeKa K pa3HbIM YCJIOBHUSIM OKpYXKAloUIeH Cpeibl.
Bnusinue reorpaduueckoit cpenbl UM Apeiida reHoB Ha MopdoJoruio U
(U3HOJIOTHIO YEeIOBEKa.

MexauciuruinHapasie  MeToAbl B (u3uueckoil  (OMOJIOrHYEecKoit)
AaHTPOIIOJIOTHHM.  ODBOJIOLUMOHHAS  QHTPONOJOTHS W MaJIEOAHTPOIOJIOTHS
YeJIOBEUYECKUX NOMYJALUA. bruocolnuanpHble UCCIEAOBAaHUSA MPUPOIBI YEJIOBEKA.
HccnenoBanre K03BOIIONUH OUOJIOTMYECKOTO M COLIMATILHOTO B YEJIOBEKE.

JdeMoHCTpamuu

[Toptpetsr: Y. JapBun, JI. JIuku, A. 4. Porunckui, M. M. I'epacumos.

Tabnuuel u cxembl: «MeTobl aHTPOTIOIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI AaHTPOIIOTEHE3a», « IBOJIIIOLUOHHOE
IpEBO  4YeJOBEKa», «ABcTpanonutek», «YenoBek  ymenblii», «YemoBek
npsAMOXOIAIIni», «JleHncoBckuii yenoBek» «Heannepranbup», «KpoMaHbOHLBDY,
«IIpenku yenoBeka», «ITarnbl IBOITIOLMHI YEIOBEKA», «Packl 4eIOBEKay.

O6opynoBaHue: MyJSDKHM — OKaMEHEJIOCTEH, MpPeaIMeTOB MaTepUalbHOM
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoAykiuu (dotorpaduu) KapTUH C
MU(DOIOTUYECKUMU U OUONEHCKMMHU CIOK€TaMU TPOUCXOXKJEHUS YeJIOBeKa,
dboTorpadguu HaxoIOK UCKOTMAeMBbIX OCTATKOB YEJIOBEKa, CKEJIET YeI0BeKa, MOJIENb
yeperna 4YeJOBEKa W Yeperna IIMMIIAaH3€, MOJENIb KHCTH 4YEJIOBEKa U KHUCTH
[IMMIIaH3€, MOAEIH TOPCa MPEIKOB YEIOBEKa.

JlabopaTopHasi padora «l3yueHue o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKa, CBSI3AHHBIX C MPAMOXO0KICHUEM).

IIpakTuuyeckas padora «/3yyeHue s3KOJOTMUYECKUX aJanTalui 4eI0BEKay.

Tema 6. Jxojormsi — HaAyKa O B3aMMOOTHOUIECHHUSAX OPraHU3MOB U
HAJIOPTraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxaeHre u pa3BUTHE dKoJoruH B Tpyaax A. I'ymOonbpara, K. @. Pynbe,
H. A. Cesepiona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMHU HayKaMHU.



Mertonbr skonoruu. IloneBbie HabOmOMEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
OpUpoAHbIE M JabopaTopHble. MoaenupoBaHue B JKOJOTHMH. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JTIOKAJIbHBIN, pEeTHOHATBHBIN U TJI00ATBHBIMH.

3HaueHUE DKOJOTMYECKUX 3HAHUW I YeJOBEKa. KOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBAa CBSI3€M 4yeloBeuecTBa ¢ Npuponoil. dopmupoBaHue
AKOJIOTUYECKOM KYyIbTYpbl U 3KOJIOTHYECKON I'PaMOTHOCTH HACEIICHHUS.

JdeMoHCTpamuun

[Toptpersi: A. I'ymGonsar, K. @. Pynse, H. A. Cesepros, D. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuuel u cxembl: «Pasznensl skojorumy», «MeTtonbl 3komorumn», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeab».

JlabopaTopHas padora «3yuyenue METOJ0B AKOJIOTHYECKUX
UCCJIEOBAHUI.

Tema 7. Oprann3mMsbl 4 cpeaa OOUTAHUA

Dkosnoruyeckue (HakTopbl U 3aKOHOMEPHOCTH ux naeictus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpoIorenHsie. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3Kojornueckux ¢akropos. [Ipasuno munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »sKosoruueckuii ¢akrop. JleiictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl M JKMBOTHBIX IO OTHOLIEHHMIO K cBeTy. CHUrHajbHas poJib CBETa.
DoTONEePUOIN3M.

Temmneparypa kak skosiorudyeckuit ¢akrop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak skomorumdeckuit Qaktop. Ilpucmocobnenust pacteHud K
noJep>kaHuio BogHoro Oananca. Kiaccudukanus pacTeHUN MO OTHOIICHHUIO K
Bojie. [Ipucnoco6eHust >KkMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIHAs, TOYBEHHAs,
rlyOMHHasT  TOJANOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DU3UKO-XUMHYECKHE
0COOEHHOCTH cpell oOuTaHus opranu3mMoB. [IpucrnocoOieHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU JKU3HU.

XKuznennole Qopmel opranusmoB. [loHstne o KuU3HEHHOUW (opme.
XKuznennsie GopMbI pacTeHUIl: 1epeBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIECTHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI >KUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTHI, a9POOHOHTEI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue (haxTopHI. Bungsr OMOTHYECKUX B3aNMO/IENCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOM03 u ero (opmel. [lapasutusm, kooneparus,
MYTYyalau3M, KOMMeHcaIu3M (KBapTHUPAHTCTBO, HaxyeOHn4YecTBO). Hetpoduueckue
B3auMojelcTBUSA  (Tommueckue,  (opuueckue, dadpudeckue). 3HAUEHUE
OMOTHYECKUX B3aUMOJCUCTBUI JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKITIOYSHHUSI.

JdeMoHCTpamuu

Tabmuuel w cxeMbl: «Dkojoruueckue (axroprl», «CBETOBOU CIEKTpY,
«IKOJIOTUYECKUE TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TermiokpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIEY, «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHHUS OpraHU3MOBY», «bUONOrHYecKue pPUTMBDY,
«Kusnennsie  Gopmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOro jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm»y, «Konkypenmus», «CuMOuos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUHW U SKUBOTHBIX, MPUCIOCOOIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEIIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIC, TEHENIOOUBBIE U
TEHEBBIHOC/IUBbIE KOMHATHBIE PACTeHUS, TepOapuu U KOJUIEKIIMH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pAaCTEHUM, Uydesla NMTUIl U 3Bepeil, repbapun
pacTeHuil, OTHoCSIMXCA K TUrpodgurtam, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHus] JaHHBIX TPYII, KOJUJIEKIIMU >KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX cperax,
repOapuM M KOJUICKIIMM pACTEHUHW M JKUBOTHBIX, OOJaJarONIMX dYepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUH KU3HMU, repbapuu U
KOJUIEKIIMM PACTeHUN U KUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIIMU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlabopaTtopnas pabora «BbisBIeHHE MPUCTOCOOJICHU OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTtopnas pabora «BbisiBIeHHE MPUCTIOCOOJICHU OPraHU3MOB K
BIIMSTHUIO TEMITEPaTypPhI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHN U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ixos10rust BUA0B U NMOMYJISAIIMH

OKOJIOTUYECKUE  XapaKTEePUCTHKUA  TMOMYJISALHH. [Momynsimust  Kak
Oouonornyeckas cucreMma. Poib HEOJHOPOAHOCTH Cpenibl, GU3NMUECKUX OapbepoB U
0CcOOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYPHI
nomyisiui. OCHOBHBIE TMOKa3aTeId TOMYJSIUU: YHCICHHOCTb, IIJIOTHOCTH,



BO3pAacTHas W TOJIOBasg CTPYKTYpa, POXKIAeMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALTHSL.

DKxoyioruyeckas CTpykTypa nonyianuu. OleHKa YUCIECHHOCTH MOMYJISIUU.
JlnHamuyKa TONMyJsiiMU U €€ peryisanus. buoTtnueckuii mOoTEeHUMAN MOMYJISIIIUAM.
MoaenupoBaHue TMHAMHUKA TONyJIsuKi. KpuBble pocTa YUCI€HHOCTU MOMYJISIINH.
KpuBbie BbDKHBaHUsI. Perymnsius YUCICHHOCTH TOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIINX OT INIOTHOCTH. DKOJIOTUUYECKUE CTPATETUH BUIOB (- U
K-crparerun).

[TonsiTue 00 sKoJOTHUYECKOW HUIE BHaa. MecTtooOutanue. MHOTOMEpHas
MoOJIeNb 3Kojormueckor Humm Jx.J. XaruumHcona. Pa3zmepsl 3KoJornueckoiu
Huid. [loreHunansHas U peaau30oBaHHAsT HUIIIH.

Bun kak cucrema mnonynsuuil. Apeansl BUIOB. Buabl M MX KHU3HECHHBIC
CTpaTeruu. JKOJOTHUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpallUid >KUBOTHBIX. buosormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdeMoHCTpamuu

[Toptper: dx. . XaTuynHCOH.

Tabmumbel M cXeMbl: «ODKOJOTHYECKHE XapaKTCPUCTHKU  TOMYJISAIIHI,
«IIpocTpaHcTBEHHass  CTpyKTypa  MoOnyjasanuu», «Bo3pacTHble  OUpaMUIbI
nonyisuuny, «CKOpPOCTh  3acelieHUs] TMOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzMamMmy, «Mogenb skosornueckort Hummu x. M. XatuuHconay.

O6opynoBaHue: repOapuu pacTeHUN, KOJIJIEKITUU KUBOTHBIX.

JladopaTtopHasi paGora  «lIpucrmocoGieHuss ceMsH  pacTeHHH K
pacCeJICHUIO.

Tema 9. Ikos10rusi CO00ECTB. IKOJOrHUYECKHE CUCTEMBbI.

CoobmiecTBa opraHu3MoB. buoiieHo3 U ero crTpykTypa. CBs3u MEXAY
OopraHu3MaMH B OMOIIEHO3E.

Oxocucrema kKak oTkphiTas cucrema (A. k. Tencnu). DyHKUMOHATBHbBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLECHTBI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne unenu u ceru. AOUOTHUECKHE OJIOKHU
skocucteM. [TouBbl U Wikl B 3kocuctemMax. KpyroBopot BelIecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeJIM  JKOCUCTEMBI.  buomacca W OpPOIYKIIMSL.
DKOJIOTHYECKHUE TTUPAMUIBI YUCell, 0MOMAacChl U SHEPTHUH.

Jlunamuxa sxocucmem. Kamacmpogpuueckue nepecmpouixu. Dayxmyayuu.
HampapiieHHBIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuH. [lepBudHbie U
BTOPUYHBIE CYKIECCMM W UX MNPUYUHBL. AHTPOIOI€HHBbIE BO3JIEUCTBUS Ha
cykneccun. KnmumakcHoe coobiiecTBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOWYMBOCTU COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBI. JKOcUCmeMbl 03Ep U peK. IKocucmemvl Mopeu U
OKeanos. Dxocucmemvl MyHOp, 1ec08, Cmenetl, NyCMmblHb.

AHTpPOTIOTEHHBIE JKOCUCTEMBI. ATpO3KOCHCTEMa. ATpOIeHO3. Paznmuus
MEX]Ty aHTPOITOTEHHBIMH U TIPUPOTHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTBHI ypOodkocucteMm. [opojackas
bnopa u ¢ayna. CuHaHTpoONW3alus TOPOJCKOH QayHbl. buonormueckoe wu
X03CTBEHHOE 3HAYCHHE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3pgekma u 6ud08-30upuxamopos (Kuouesblx
8U008) 8 QyHKYUOHUposanuu sxkocucmem. [lepeHOC IHEPTHH W BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJISIUNA ¥ SKOCUCTEM
B YCJIOBHSIX €CTECTBCHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmuol 8030elicmeus 3aepsA3HeHUll  PA3HbIX Munos Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NORYJSAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbL  IKOJOSUYECKO20 — HOPMUPOBAHUSL  AHMPONO2EHHO20 — BO30elCHEUSL.
MeTo0710THS MOHUTOPHUHTA €CTECTBEHHBIX M AHTPOTIOT€HHBIX YKOCUCTEM.

JdeMoHCTpamuu
IToptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuWoOIleHO3a»,  «JKocHucTeMa

IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMA XBOMHOTO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenu nuranus (macTOUIHAS, TETPUTHAS)», «IKOJIOTUUYECKAsT MUPAMHJIa YHCEID»,
«JKonoruyeckas nmupaMmuyia OoMacch», «IKOJOTHYECKasl MUpaMuia SHEPTUNY,
«O06pa3zoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHue jeca mnocie
noxkapay», «JKocuctemMa 03epay», «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumeps ypOooskocuctem».

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, UyYelia MTHIL 1
3Bepeii, repOdapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJIEIh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypoo3KOCUCTEMBD».

JlabopaTtopnas pabora «l3ydyenue paszHooOpas3us MEIKUX TOUYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYypcusi «IDKCKypCHUsl B TUIMMYHBIM OnoreoreHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBINA UM TOMMEHHBIN JIYT, 03€PO, OOJIOTO).

IKCKypeHusi «IDKCKypcUs B arposKocucTteMmy (Ha Mojie WM B TEIUTHYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rinodanbHasi IKOCHUCTEMA

buochepa — obOmemnanerapHas o6ojouka 3eMJH, TlI€ CYUIECTBYET WIH
CylleCcTBOBaja ku3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uochepst u e€ cocran. XKupoe
BelecTBO Onocdepsl U ero GyHKIIHH.

3aKOHOMEPHOCTH cyiiecTBOBaHUs Onocdepnl. OcobeHHOCTH OMochepsl Kak
rio0abHOM 3K0cHucTeMBbl. J[MHamMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUYECKHE ITUKIBI (YTiiepoia, a30Ta). PUTMUYHOCTD SIBICHUIM
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. Ilonstne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U UPOKOJIUCTBEHHBIE Jieca, CTEH, CAaBaHHBI,
MYCTBIHU, TPOIIMYECKHE JIeca, BRICOKOTOPhs. Kiumar, pacTuTenbHbIN U KUBOTHBIHI
MUpP OMOMOB CYIIIH.

CtpykTypa U (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAja 1
ouochepHbIX (DYHKITUHA.

JdeMoHCTpamuu

IToptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabnuuer u cxembl: «['eocdeps 3emin», «KpyroBopoT azora B mpupoje»,
«KpyroBopot yrinepoma B mpuponae», «KpyroBopor kwuciopoga B MpUpOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmy, «Knumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemanasiii jgec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiaay, « Tponudeckuii necy.

Oo6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUHN >KUBOTHBIX.

Tema 11. YestoBek U OKpy:Ka0IIas cpeaa

DKOJIOTUYECKUE KPU3UChI M HUX MNpUYMHBL. Bo3zgeiicTBue denoBeka Ha
ouocepy. 3arpsizHeHue BO3AyIIHOM cpenabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BogHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpOIIOreHHOE BO3/CHCTBUE HAa PACTUTEIBHBIM M KUBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO M UBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbl MPHUPOIBI.
Kpacubie kHuru. OcobGo oxpansiemble mnpuponansie Tepputopun (OOIIT).
boranuyeckue caapl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIE TPHUHIIUMBI YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA U TPHUPOJIBI.
PanponanbHO€ ~ MPUPOJONOJB30BaHME W COXpaHEHHE  OHMOJOTHYECKOTO
pazHooOpasust 3emun. OOIIMEe 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHUYECKUX
Kpu3nucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MOCIIEICTBHS.

Pa3BuTHe METOJOB MOHUTOPHUHTA pa3BUTHS OMACHBIX TEXHOT'C€HHBIX
nporueccoB. Cucmemuvle ucciedosanus nepexooa K pecypcocbepezaroweli u
KOHKYDeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u 6uopecypcai.
Hayuonanvuvie ungopmayuonnvlie cucmemsl, obecneuugarowjue O00CMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHbIX U008 U 3Kkocucmem. (OCHOBbI



aKopeadburumayuu dKocucmem U Ccnocobos 00pvOLl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxyus Mopckux u Ha3emMHblX IKOCUCHEM.

JdeMoHCTpamuun

Tabmumber w  cxembl:  «3arps3HeHHEe  atMocdepbl»,  «3arpsi3HEeHHe
runpocheprr», «3arps3HeHue mouBb», «llapHukoBBIE 3ddekT», «Ocobo
OXpaHsieMbIe TIPUPOIHBIC TEPPUTOPHIY», «KMOJETHN YIIPABIIEMOTO MUPAY.
ObopynoBanue: (ororpaguu OXpaHIEMBIX pacTCHHH M JKUBOTHBIX KpacHoi
kHuru Poccuiickon ®denepanun, KpacHoW KHUTH pEerHoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBI 11O
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBmuBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHUS
OoOy4JaromMUMHUCS TPOrpaMM CpeIHero oOIero oOpa3oBaHUsA: JUYHOCTHEIE,
MeTanpeIMETHbIE U TIPEeIMETHBIE.

B cTpykType NTMUHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOrpaMMbl IO OHUOJIOTHH
BBIJIENICHBI CJIEAYIONIME COCTABIAIONIME: OCO3HAHUE O0YYaIOIUMUCA POCCUMCKOM
IPaXXIAHCKON UIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTUIO, CAMOCTOSITEIBHOCTH
U CaMOONpENeNeHnt0, Hamuyue Mmomusayuu K  OOy4eHHIO  OHOJIOTHH,
yeleHanpagienHoe pazsumue BHYTPEHHUX YOEXKICHUH JHMYHOCTH Ha OCHOBE
KJTIOYEBBIX ILIEHHOCTEH W HCTOPUYECKHX TPAJAMIMN pa3BUTUS OUOIOTHYECKOTrO
3HAHUSI, 20MMOBHOCHb U CNOCOOHOCMb 00YUAIOIUXCSl PYKOBOACTBOBATHCSA B CBOEH
JEeSTENBHOCTH II€HHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPHUCYIIUMU CHUCTEME
Ouonornyeckoro  oOpa3oOBaHMsl, Haluuue  NPABOCO3HAHUSA  IKOJIOTHYECKOM
KYJbTYPBI, CHOCOOHOCMU CMABUMb SN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE Yy4eOHOW M BOCHUTATENIHLHOW JAESTEIBHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMHU, HCTOPHUUYECKUMU U JYXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMH, MPUHATHIMU B OOIIECTBE NpaBWJIaMH M HOpPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT TIpOIlECCaM CaMOMNO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXEHUS K 3aKOHY M MPABOIOPSIKY, YETOBEKY TpyJa U CTapIieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOr0 OTHOIICHHS K KYJIbTYpHOMY HacIeauio |
TpaJMIMsIM MHOTOHAIIMOHAJIBLHOTO Hapona Poccuiickoit deneparuu, mpupoae u
OKpYyXaroliei cpene.

JImdHOCTHBIE pe3yNbTaThl OCBOCHMsS ydeOHoro mpeamera «buomorus»
JOJIKHBI OTPAKaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYaIOIIMXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
OTbITAa W OTBITA JCSATEIBHOCTH B IMPOIECCE pealn3allid OCHOBHBIX HaIlpaBiICHHUI
BOCIHUTATENILHON JESTENHHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IIpaB U OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIBHOCTH TMpPU CO3JIaHUHU
y4eOHBIX MPOEKTOB, PEHICHUU y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OINpPEAENATh COOCTBEHHYIO TMO3HIMI0 MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HbIMU YOCKICHHUSIMHU, KyJIbTYPHBIMU [IEHHOCTSIMU U
COIIMAIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHHUS
y4eOHBIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBaXXHUTEIBHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM! U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUICKOI IPaKIaHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTU IEpeN
Ponunol, ropmoctu 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACHEAUIO U MAMSATHUKAM IPUPOJBI,
NOCTHKeHUsIM Poccum B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTHMH, TMOHUMAHUS 3HA4YEeHHs] OHOJOTMU B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOI0 00IIEeCTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEN POCCUIICKOTO HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0 W IMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSCHh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHYECKOE OTHOIIEHWE K MHUpPY, BKIIIOYAs A3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, 0OIIECTBEHHBIX OTHOIICHHUIA;

NOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEMCTBUSA KMUBOW NPUPOABI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJIATH Ka4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusnyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U
3MOIMOHAJIBHOIO 0JIarONOJIyYHs:

NOHMMAaHWEe U peanu3anus 370poBOoro u 0Oe3omacHoro oOpa3a >KU3HU
(3mopoBoe  muTaHWE, COOJIOJIEHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryspHas Quznyeckas
aKTUBHOCTB), O€pekKHOr0o, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NOHUMAHHUE ILIEHHOCTU TMpPaBWI HWHAUBUAYAJBHOIO M  KOJUIEKTUBHOIO
0e301acHOro MOBEJIEHUS B CUTYAIUSX, YIPOXKAIOIIUX 30POBbIO U KU3HH JIIOJICH;

OCO3HAHME TOCIEACTBUN U HEMPUATHS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTD;

MHTEpEC K pa3lnyHbiM cepaM NMpopecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccun U Pearu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0 U CaMOOOpa30BaHHUIO Ha
NPOTSHKEHUU BCEU JKHU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH II€JeCO00pa3HOE OTHOIICHHE K NPUPOJI€ KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOM KYyIbTYpbl: TPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYIIKOB M OIEHKM HUX BO3MOXHBIX TIOCJIEACTBUN IS
OKpY’KaroUeN Cpebl;

OCO3HAaHHE TJI00aIBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJjeM M MmyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MpPH HU3YYECHUU OHOJIOTHH
3HaHMSI W YMEHHUS TpPU pEeHIeHUH MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
OPUPOIONIONIL30BaHNEM  (COOJIIOJIEHHEe  TpaBWJI  TOBEIEHHUS B MPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEWCTBUIM, NPUHOCIIIUX BpEl  OKpYKarolleu
NPUPOJHON Ccpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUSATHBIE JKOJOTHUYECKHE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUI U MIPENOTBPAILATH UX;



HAJIMYME Pa3BUTOTO DKOJIOTMUECKOT0 MBIIICHUS, SKOJIOTHYECKON KYIbTYpHI,
OTbITa NS TETbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATHUBHON U COLIMAIBHOU
NPAKTHUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN NEATEIbHOCTH IKOJIOTHUYECKOM
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYIbTYpbl KaK CpeacTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe creuuuku OUONOTMM Kak HayKH, OCO3HaHUs e€ poju B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU IIEJIOCTHOTO
npescTaBleHus: 00 OKpYXKalolleM MHpEe Kak O €IMHCTBE MPHUPOIbI, YeTOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHUH Mpodsiem
COXpaHEHUS IPUPOJTHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUU JUIsI COBPEMEHHOM HHBWIM3AINU:
oOecrieueHus: HOBOT'O YpPOBHS pPAa3BUTHSA MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh  pecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTel BBIXOJIa U3 II100aJbHBIX IKOJIOTHUYECKUX MPOOIIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  pPa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OMOJOTUYECKUX 3HAHUM B IEIAX
NOBBILIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTU OOydYarommuxcs, GopMUpyeMoil
P U3y4eHUU OUOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJOB MO3HAHUS, HUCIIOJNIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIIOJIb30BaTh IOJydyaeMble 3HAHUS [Js aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHHH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aK/IIOUEHHMs] Ha OCHOBE HAy4YHBIX (DaKTOB H
MUMEIOIIUXCS JaHHBIX C 1IEJIbI0 MOJYyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENbHO MCIIOIb30BaTh OMOJOTUYECKUE 3HAHUSA IS
pelieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME IEHHOCTH HAYYHOM JIeSATEIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
NPOEKTHYIO U UCCIEA0BATENbCKYIO AESTEIbHOCTh HHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHWI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUNA TO OHOJIIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOSHUS ydeOHOro mnpeaMera «buomorusy
BKJIFOYAIOT: 3HA4YUMbIe 711 (OPMUPOBAHUS MHPOBO33PEHUS OOYUYaAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa W chenuduKy METOJI0OB IO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, HEPTHs, SBJICHHE, MPOIIECC,
cucTeMa, Hay4dyHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/IOBaHNe,  HAOIOJICHHEe,  HW3MEpEHHe, OKCIEPUMEHT W  JApYrue);
yHUBEpCalibHbIe y4eOHBIe JeHCTBHsS (ITO3HABaTeIbHBIE, KOMMYHHUKATHBHBIC,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIHMOHATBEHOM
IPaMOTHOCTH M  COIMAJIbHOM KOMIETEHIMU O0O0ydYarolmuxcs; CIOCOOHOCTh
oOy4arommxcs UCIIOJI30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHMS W  yHUBEpPCAJIbHBIE y4YeOHBIE JICHUCTBUA B
MO3HABATEJILHON U COLIMATILHOU MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM HAa YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT chopMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaJIbHbIC YUeOHbIE JeHCTBHS, KOMMYHHKATUBHBIC YHUBEPCAJIbHbBIEC YICOHBIC
JEUCTBHS, PETYISTUBHBIC YyHUBEpPCAJbHBIC Y4YeOHBIC JCHCTBUS, COBMECTHAas
JIEATSIILHOCTb.

MertanpeaMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHUs JTOHKHBI OTPaXKaTh:

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUUECKOIO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMSI, KiIacCupUKAIUKA, 0000IEHNS ), pACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJCIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C APYTUMH TOHATUSIMH);

ONpeAeisiTh LEJIH JESATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISAMU;

UCITIOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl OObSICHEHUS (PAKTOB U SIBJICHUU
YKUBOW MIPUPOJIBI;

CTPOUTH JIOTUUECKHE pACCyXJIeHHs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B paccMaTpUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

PUMEHSITh CXEMHO-MOJICIbHEIC cpeacTBa TUTS MIPEICTABICHUS
CYILIECTBEHHBIX CBSI3€Hl M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TaKke  MPOTUBOPEYMH  pa3sHOTrO  poJa,  BBIIBJIECHHBIX B Pa3IUYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHAIN3a HMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JISATEIILHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIIEHUBATh PUCKU MOCTECTBUM JIEATEILHOCTH;

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSAX  peajbHOTro,
BUPTYaJTbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIISHUH )KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCcCIeA0BaTEIbLCKUE IeHCTBUSI:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U ITPOCKTHOH JIeSITEIIBHOCTH,
HaBBIKAMHU  paspenieHuss mpoOsiaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJTbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a7a4, TPUMEHEHUTO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BaTh Pa3JIUYHbIE BUJbI JEATCIBHOCTH 110 IOJYYCHHUIO HOBOTO
3HAHUS, €r0 HMHTEPNpEeTalH, MNPeoOpa30BaHUI0 W TPUMEHEHHI0 B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJI€ TIPH CO3aHUN YICOHBIX U COIIMATIbHBIX TIPOCKTOB;

dbopMUpOBaTh HAYYHBIN TUI MBIIIUICHUS, BJIaJeTh HAYYHON TEPMUHOJIOTHECH,
KJIIOYEBLIMM ITOHATUSIMHU U METOJAMU,

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTEIbHOU
NeSATeIbHOCTH U )KU3HEHHBIX CUTYaIUsAX;

BBISIBJIATh TMPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ peIIeHMs, HaXOIUTh apryMEHThI IS JI0Ka3aTelbCTBa
CBOUX YTBEPXKJICHUH, 3a]1aBaTh apaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJM3MPOBATh TIOJYUYCHHBIE B XOJE€ peIICHHs 3a7a4dl Pe3yibTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH 1IeJICHAMPABICHHBIN TOUCK IEPEeHOca CPEJICTB U CHOCO00B
nercTBHS B IPOGECCHOHANIBHYIO CPEAy;

yMEThb TMEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M IPAKTUUYECKYI 00JacTH
JKU3HEIEATEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, TpeajiaraTb OPUTHHAIBHBIC TOJIXOAbl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

3) pa6oTa ¢ undopmaumeii:

OPUEHTHPOBATHLCS B PA3TUYHBIX HCTOUYHUKAX UH(POPMAIUHU (TEKCTE yu4eOHOTO
nocoOusi, HAayYHO-TIOMYJSPHOW JIMTEpaTtype, OHOJOTHUUECKUX CIIOBApsAX U
CIIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHETE), aHaIW3UpOBaTh



MHPOPMAIUIO Pa3TUIHBIX BUAOB M (HOPM TPECTABICHUS, KPUTUICCKU OICHUBATH
e€ TOCTOBEPHOCTh ¥ HETPOTUBOPEUNBOCTH;

bopMyITHUpOBaTh 3alpPOChl U MPUMEHATh PA3INYHBIE METOIBI NIPHU MOHWCKE H
otbope Ouonornueckoit MHGOpMAIIUU, HEOOXOIUMOM JJIsl BBITIOJIHEHUST yYEOHBIX
3aad;

nproOpeTaTh OMBIT HCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BaHUS PA3TUIHBIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITETFHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (OpMY  TpEACTaBICHUS
ouosorndeckoit nHGopmMaru (Cxemsbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCTIOh30BaTh HAYYHBIA S3BIK B KadyecTBE CpEACTBa MpU padore ¢
Owonormueckoil WHpOpMaIMed: MPUMEHATh XHMHUYECKHe, (QU3UYecKne WU
MaTeMaTUYeCKUEe 3HAKW W CUMBOJBI, (HOpMyIbl, ab0peBHaTypy, HOMEHKIATYDY,
UCTIOIB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISTHOCTH;

BIAJIETh ~ HABBIKAMH  pAClO3HABaHWsS W 3alIUTHl  HWH(pOpMAIWH,
MHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgiafieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JAeHCTBUSMM:

1) o6menme:

OCYIIECTBIATH KOMMYHHUKAIIUH BO BCeX c(hepax KU3HU, aKTUBHO Yy4acTBOBATh
B MAJIOTe WM JUCKYCCHUHU TIO CYIIECTBY OOCYXmTaeMoi TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIIBHO BBHIMOJHEHHS MpeiaraeMoi
3aJ]a4M, YIUTHIBaTh MHTEPECHI U COTIACOBAHHOCTH IMO3UIIUN IPYTUX yYaCTHHUKOB
JMaIIOTa WA TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHs, TOHUMAaTh 3HAYCHHE
COLIMATBHBIX 3HAKOB, TPEINOCHUIOK BO3HHKHOBEHHS KOH(MDIUKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MJIUKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aMMOJICHCTBHS, TTIOHUMATh
HaMEpEeHUs IPYTUX JIIOJIeH, MPOSBIISATh YBAKUTEIIBHOE OTHOIIICHHE K COOCCETHUKY
U B KOPPEKTHOH (hopMe (HOpMyIHPOBATH CBOU BO3PAKCHHS;

pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas JAesSITeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M MHIWBUIYATHHOU
paboTHI MPHU pelIeHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIOBLIX ()OPM B3aMMOCHCTBYS MPU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMAaTUKy W METOJbI COBMECTHBIX JCHCTBHU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YiIeHa KOJUICKTHBA,



OPUHUMATh 1€MW  COBMECTHOW  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ IOCTHUKEHUIO: COCTaBIATh IUJIaH JACHCTBUH,
pacupenensiaTh poiu ¢ Y4ETOM MHEHMHM YYaCTHHUKOB, OOCYXAAaTh pe3ylIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXJIOro yYaCTHUKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE€ TMPOEKTHI, OLIEHUBATh WJEW C TO3ULIUU HOBHU3HBI,
OPUTHUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE IOBEJEHUE B Pa3IUUYHBIX
CUTYalUSX, TPOSABIIATH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

OByajieHNe YHUBEPCAIBLHBIMH PeryJSTUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JUISl BBISIBIICHUS MpPOOJIeM M UX
pEIIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN I1I€JIeBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUSX M IMOCTYIKaX MO OTHOIICHHUIO K >KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIHX;

CaMOCTOSATEIILHO OCYIIECTBISATh MO3HABATEIbHYIO JESITENbHOCTh, BBIABIATH
npo0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1auu B 00pa3oBaTeIbHOMN
JEeSITEHbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATENILHO  COCTABJISITh IUJIaH pEIIeHus MOpodiemMbl € Yy4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOUYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a perieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO HIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIATH CBOM 0OOpa3oBaTENbHBIM U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTH KOPPEKTUBBI B JIECSTEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BJa/JIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKkcud Kak  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pPe3yJIbTaTOB U
OCHOBaHM, MCIOJIB30BaTh MPUEMBI PeIIEKCUU NIl OLEHKH CUTYyalllH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO IPUHUMATH PEIIEHUS MO HX
CHU)KCHHUIO;



OPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

3) npuHsiTue cedsi M APyrux:

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKHU;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeJIOBeKa.

INPEJMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pE3yNbTATHl OCBOCHMS COJEp)KAHHS Y4eOHOro mpeamera
«buonoruss» Ha yriayOJa€HHOM ypOBHE OPHUEHTHPOBAaHBI Ha oOecreyeHue
npodunpHOTO  00ydYeHHs  oOydarommxcss  Owosoruu. OHM  BKIIOYAIOT:
cneruuyeckue s OMOJIOTUM Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMH U TIPEOOPA30BAHUIO 3HAHWM, BUJBI NEATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHHUIO B Pa3JIMYHBIX Y4Y€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpenmeTHsie pe3ynbTaThl MPEACTABIEHBI I10
rojilamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buomnorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUA O MECT€ W pOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOpPMHUPOBAHUU €CTECTBEHHO-HAYYHON KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH  TPoOJIeM  palMOHAIBLHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIQJICHHE CHCTEeMOW OHOJIOTMUECKMX 3HAHUM, KOTOpas BKIIOYAeT:
OCHOBOIIOJIararolue OHOJIOTHUECKUE TEPMHUHBI U TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETryJAlHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT M Pa3BUTHE), OUOJIOTHYECKHUE TEOPHUH
(xnerounas teopus T. IlIBanna, M. Ilneiinena, P. BupxoBa, xpomocoMHas Teopust
HacienacTBeHHocT T. Moprana), yuyenus (H. W. BaBumoBa — o 1eHTpax
MHOToOOpa3usi ¥ TNPOUCXOXKACHHS  KYJIbTYpHBIX  DPACT€HHi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TOKOJIEHUS, PACIICTUICHUS, YUCTOTHI TaMerT,
HE3aBUCUMOro HacienoBanuss [.  MeHagenss, TOMOJOTHYECKUX PSIOB B
HAaCJIECTBEHHOMN U3MEHYUBOCTH H. . Bagwusona), MIPUHIATIBI
(KOMIIEMEHTapHOCTH);



BJIaJICHUE OCHOBHBIMH METOJaM{ HAy4YHOTO TIO3HAHUS, HCIOJIB3YEMBIX B
OMOJIOTMUECKUX HCCIICIOBAaHUSAX JKUBBIX OOBEKTOB (OTHCAaHHE, W3MEPEHUE,
HaOII0ICHNE, SKCIIEPUMEHT);

YMEHHE BBIICIISATH CYIICCTBCHHBIC TIPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT H
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPraHM3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPTaHOB M CHCTEM
OpPTaHOB pAaCTeHUH, JXUBOTHBIX, YEJIOBEKa, TIPOIECCOB >KU3HEACATEIHHOCTH,
MPOTEKAIONINX B OpraHW3MaX pacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHIECKHX
IPOIIECCOB: 0OOMeHa BeIIeCTB (MeTaboJIM3M), TIPEBpaIleHUus dHEPTryuu, OpPOKEeHHS,
aBTOTPO(HOTO W TeTepOoTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTreHe3a, SMOpHOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHIUBUAYaJIbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIy OpraHOWJAMHU KIETKH H UX
GYHKIUSIMHU, CTPOSGHHUEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIHAMH, MEXIY
OpraHaMl W CHCTEMaMH OpPraHOB y PACTCHHH, XMBOTHBIX W YeEJOBEKa M WX
GYHKIMSIME, MEXIYy CHCTEMaMd OpPTaHOB M WX (YHKIUSAMHU, MEXKIY 3TaraMu
oOMeHa BelIeCTB, dTallaMy KJIETOYHOTO IMKJIA ¥ )KH3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTallaMi ASMOPUOHATLHOTO Pa3BUTHS, TEHOTHIIOM H (DEHOTHIIOM, (EHOTHUIIOM M
(dhaxTopamMu cpeibl OOUTaHUS;

YMEHHE BBISBISTh OTIUYUTEIbHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIWE AapTryMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO W CHUMBOJIUKY JUIsl TOKa3aTEIbCTBAa POACTBA OPTaHW3MOB Pa3HBIX
CUCTeMaTUYECKUX TPYII;

YMEHHE peraTb ONOIIOTUISCKUE 3a/1a4H, BBISIBISTH MPHUYNHHO-CIICICTBEHHBIC
CBSI3M MEX/TY UCCIIEyeMbIMH OUOJIOTUYECKUMH TIPOIIECCAMHU U SBIICHUSIMHU, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITONHATH JTA0OpaTOPHBIE W MPAKTHYECKHe pPabOTHI, COOII0IAThH
npaBuia mpu pabore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCIEPUMECHTAIHLHBIMH
cpencTBamMu, GOpMYyITUpPYs I1eIb WCCIEJOBAHUS, AaHATU3UPOBATH IOJYYCHHEIC
pe3yabTaThl U JIeTIaTh BHIBOIBI;

YMEHHE Y4YacTBOBATh B Y4eOHO-MCCIIEOBATEIBCKONW paboTe Mo OMOJOoTHuH,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IMIKOJIBHBIX HAYYHBIX OOIIECTB, H
NyOJIMYHO  TIPEACTABIATH  TONYYCHHBIC  pPE3yNbTaThl HAa  yYCHHUYECKHX
KOH(EepEeHITUAX;

YMEHHE OIICHWBATh JITHYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmacth  OwosorMMd W MEAWIHMHBI  (KJIOHMPOBaHHWE,  HMCKYCCTBEHHOE



OIUIOJOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMAa U CO3/1aHHE TPAaHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccuoHalIbHON
JEeSTENBHOCTH B 00JacTH OUOJIOTHH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOIsTh MO3HABATEIbHBIH
MHTEpEeC, HANIPABJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJIKEHUE OMOJIOTHYECKOTO 00pa3oBaHHUS B  OpraHu3alUsaX CpeaHEero
npodeccuOHaIBLHOTO U BBICIIIET0 00pa30BaHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA yueOHoro mpeamera «buonorusi» B 11
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUW O MeECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBl MUpa, B IO3HAHUM 3aKOHOB MPHUPOJAbI M PEUIEHWH HKOJOTHYECKUX
npoOJieM dYeloBEYeCTBa, a TakKKe B PEIIEHHWH BOMPOCOB PallMOHAIBHOTO
PUPOIOIIONIH30BAHUSA, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHH;

YMEHHUE BIIAJIETh CHUCTEMOW OMOJOTUYECKHX 3HAHUU, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHHMAaHHME CYIIHOCTH OCHOBOIIOJIATAIONMIUX OHOJOTUYECKUX
TEPMUHOB W TOHSTHM (BHUJ, SKOCUCTeMa, Ouocdepa), OHOIOTHYECKUE TEOPUU
(@BomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — o nyTsIX U HampaBieHusx 3Boitonuu, B.W. BepHanckoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apojsimeBoro cxoacrsa K. M. boapa), mnpaBuna (muaumyma 1O. JluOuxa,
AKOJIOTUUYECKON THpaMUIbl DHEPTHH), TUMOTe3bl (Tumote3a «vupa PHK» V.
['unbepra);

YMEHHE  BJIAJETh  OCHOBHBIMH  METOJAMM  HAy4YHOro  IIO3HaHMS,
MCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIIEIOBAHUSX YKHUBBIX 00OBEKTOB M IKOCUCTEM
(omucaHue, u3MepeHue, HaONIOeHHE, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPOJE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE MPHU3HAKH: BUIOB, OHOTEOIEHO30B,
HPKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOIIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJIONAaTPUYECKOTO U CUMITATPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JIBHXKYIIUX CHJI SBOJIFOIMU HAa T€HO(OH MOMYIISIINH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OWTaHMsI, YepeJOBaHUSI HANpaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aWMOCBS3M MEXAY MPOLECCAMU SBOJIOLNH,
IBIKYIIUMU CHJIAMH AaHTPOIIOr€HEe3a, KOMIIOHEHTAMHM PA3JIUYHBIX 3KOCUCTEM U
NPUCTIOCOOJIEHUAMH K HUM OPTaHU3MOB;



YMEHHE  BBIABIATH  OTIIMYUTENIbHBIC  TMPH3HAKKA  JKUBBIX  CHCTEM,
TPUCIIOCOOJICHHOCTh BHJIOB K cCpele OoOWTaHus, aOMOTHYECKHX U OMOTHYECKHX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€H  OpraHW3MOB B  COOOIIECTBAaXx,
AHTPOIIOTCHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIAE AapTryMEHTHI, OMOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTHIECKUX TPYIII, B3aUMOCBSI3M OPraHU3MOB U CPeJIbl OOUTAHHMSI, CITMHCTBA
YeIIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHHs] MHOTOOOpa3usi BHIOB U
HKOCHCTEM KaK YCIIOBHS COCYIIIECTBOBAHHUS MPUPOJIBI M YEITOBEUCCTBA,;

YMEHHE peraTh OMOIIOTHISCKUE 3a/1a4H, BBISIBISTH MPHUYNHHO-CIICICTBEHHBIC
CBSI3M MEX/TY UCCIIEyeMbIMH OUOJIOTUYECKUMH TIPOIIECCAMH U SIBIICHUSIMHU, J1€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITONHATH J1A00paTOPHBIE W TPAKTHYECKHe pPabOTHI, COOII0IAThH
npaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMECHTAIHLHBIMU
cpencTBamMu, GOpMYyITUpPYs 1elb HCCICIOBAHUS, AaHATU3UPOBATH IOJYYCHHEIC
pe3yabTaThl U JIeTIaTh BHIBOBI;

YMEHHE Y4YacTBOBATh B Y4eOHO-MCCIIEOBATENBCKOW paboTe Mo OMOJoruw,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, H
NyOJIMYHO  TIPEACTABIATH  TONYYCHHBIC  pPE3yNbTaThl HAa  yYCHHUYECKHX
KOH(EepEeHITUAX;

YMEHHE OILIEHWBATh TUTIOTE3bl M TEOPHH O TIPOUCXOXKICHUH KU3HHU, YEIOBEKA
M YEeJOBEYECKUX pac, O MPUUMHAX, MOCIEACTBHAX M CIIOCO0AX MPEIOTBpPAICHISI
r100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBHIOOp Oymymiel mpodeccHoHaTbHOM
IESTeLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, TIPUPOOIIOIH30BAHMS, METUITUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTHH, BETEPUHAPUHU, CEICKOTO XO35WCTBA, IHIIEBOM
POMBIIIUICHHOCTH, YTIIyOJNSTh IMO3HABATEIBHBIA WHTEpEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mMpodeccHr H  TPOJOJDKEHUE
OHMOIOrMYecKoTro 00pa30BaHUsl B OPTaHMU3AIMIX CPEAHETO MPOPECCHOHATHLHOTO U
BBICIIIETO OOPa30BaAHMUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne (uudposbie)
HaumeHoBaHuUe pa3/ieJioB M TeM IPOrPaMMbI Kontpoabueie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 5 1 https://m.edsoo.ru/7f4148d0
HOJIOTITL Kak Hayka https://content.edsoo.ru/lab/
https://m.edsoo.ru/7f4148d0
2 JKHBEIE CHCTEMBI H HX H3Y4CHHE 2 https://content.edsoo.ru/lab/
https://m.edsoo.ru/7f4148d0
3 Buonorust kieTku 2 0.5 https://content.edsoo.ru/lab/
https://m.edsoo.ru/7f4148d0
4 XuMHU€ecKas OpraHu3anus KJIEeTKU 10 1 https://content.edsoo.ru/lab/
https://m.edsoo.ru/7f4148d0
5 Crpoenuie ¥ QyHKIMHU KIETKH 8 2 https://content.edsoo.ru/lab/
https://m.edsoo.ru/7f4148d0
6 OOMeH BeIecTB M MpeBpalleHie SHEPTHU B KIETKE 9 1 https://content.edsoo.ru/lab/
« https://m.edsoo.ru/7f4148d0
7 Hacnencreennas mHbopManus 1 peaau3anus e€ B 9 0.5 https://content.edsoo.ru/lab/
KJIETKE
2 K . 5 1 https://m.edsoo.ru/7f4148d0
HBHCHHBII TIICT IIIeTiH https://content.edsoo.ru/lab/
https://m.edsoo.ru/7f4148d0
9 Crpoenue u HyHKUMH OpPraHu3MOB 17 1.5 https://content.edsoo.ru/lab/
https://m.edsoo.ru/7f4148d0
10 Pa3sMHOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5 https://content.cdsoo.ru/lab/
1 ['eneTrka — HayKa O HACIEICTBEHHOCTH U ) 0.5 https://content.edsoo.ru/lab/
W3MEHYMBOCTH OPTaHU3MOB '




12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f4148d0

https://m.edsoo.ru/7f4148d0

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 https://content.edsoo.ru/lab/

14 T eHeTHKa e1oBeKa 3 0.5 https://m.edsoo.ru/7f4148d0

. ' https://content.edsoo.ru/lab/

https://m.edsoo.ru/7f4148d0

15 Cenekuust OpraHu3MoB 4 1 https://content.edsoo.ru/lab/

16 5 T 4 https://m.edsoo.ru/7f4148d0

HMOTEXHOJIOTHS U CHHTETHYECKast OHOJT https://content.edsoo ru/lab/

https://m.edsoo.ru/7f4148d0

17 Pe3epBHOE Bpems 1 https://content.edsoo.ru/lab/
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 13




11 KVIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne (uudgposbie)
HaumeHoBaHuUe pa3/ieJioB M TeM MPOrPaMMbI Kontpoabueie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypeaI
3apoxk/ICHHE M Pa3BUTHE DBOJTFOIIMOHHBIX https://m.edsoo.ru/7f4148d0
1 . 4 https://content.edsoo.ru/lab/
MpEeACTABICHUI B OMOJIOTHH
2 MUKpPOIBOJIOLHS ¥ €€ PE3YIIBTAThI 14 2 Egg:; ; 21”(1)- Eﬁ&oégig j4$jl§(é(/)
, https://m.edsoo.ru/7f4148d0
3 Maxpo3BoIoIus U e€ pe3yabTaThl 6 https://content.edsoo.ru/lab/
https://m.edsoo.ru/7f4148d0
1 1.
4 [IpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3emiie 5 5 https://content.edsoo.ru/lab/
https://m.edsoo.ru/7f4148d0
IT - 10 1
5 POUCXO0XKICHUE YEeJIOBEKA — aHTPOTIOTCHE3 https-//content.edsoo.ru/lab/
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHUSIX https://m.edsoo.ru/7f4148d0
6 OpPraHU3MOB M HAJIOPTraHU3MEHHBIX CUCTEM C 3 0.5 https://content.edsoo.ru/lab//
OKpYKarollen cpenou
https://m.edsoo.ru/7f4148d0
1.5
! OpramHsmel i cpena oouTanms ? https://content.edsoo.ru/lab/
3 KOIOTHA BHIOB ¥ TONY/ITHA 9 05 https://m.edsoo.ru/7f4148d0
https://content.edsoo.ru/lab/
9 DKOJIOTHUS COOOMIECTB. IKOIOTHICCKUE 12 0.5 https://m.edsoo.ru/7f4148d0
CUCTEMBI : https://content.edsoo.ru/lab/
https://m.edsoo.ru/7f4148d0
1 b - 6
0 Hoc(hepa — rI0baTbHaz JKOCHCTeMa https://content.edsoo.ru/lab/
11 YenoBeK 1 OKPYKAIONAs Cpesa 6 https://m.edsoo.ru/7f4148d0
25 https://content.edsoo.ru/lab/
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAME 102 0 7.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

buonorus. buonornueckue cucremsl u mporiecchl 10 kaace: ydeOHUK 1JIst
o0mreoOpazoBaTenbHbIX yupexkaeHud (mpoduiibHbli  ypoBeHb) A.B.
Tepemos, P.A. IletpocoBa — 2 u3a., uchp., - M., Muemo3suna, 2023r.

buonorus. buonorudeckue cucreMsl u miporiecchl 11 kmace: ydeOHUK aJist
o0mreoOpazoBaTenbHbIX yupexkaeHud (mpoduiibHbli  ypoBeHb) A.B.
Tepemos, P.A. IletpocoBa — 2 u3a., uchp., - M., Muemo3suna, 2023r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

A.B. Tepemos, P.A. IletpocoBa buonorus 10-11 knacc. Metoanueckoe
nocobwue s yautens, uz. Maemosuna, 2023r.

A.B. Tepemo, P.A. IlerpocoBa IlocoOue s camMoOCTOATEIbHON

paboThl oOyvaromuxcs (yriayOJieHHBIH YypOBEHB), u3A. MHeMo3uHa,
2023r.

KontponsHo-u3Mepurenbusle  matepuansl. buonorus 10-11 kmace
(mpoduibHBIN ypoBeHb) https://my-shop.ru/shop/product/2586108.html

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI

https://m.edsoo.ru/7f41aa8c bubnmmoreka [JOK

http://www.floranimal/ru O pacTeHUsIX U )KUBOTHBIX.

http://obi.img/ras/ru ba3a 3HaHUN 10 OMOJIOTUH YEJIOBEKA.

http://learnbiology/narod.ru V3yuaem Guosoruto.

www.ege.edu.ru , www.fipi.ru IToagroroska x EI'D u I'lA.

http://school-collection.edu.ru/) «Eaunas xomnekuus [udpossix

OobpazoBatenbHbIX PecypcoB»

http://www.fcior.edu.ru/

www.bio.1september.ru ['azera «buosorusa»




www.bio.nature.ru Hayunbie HOBOCTH OMOJIOTHI

www.edios.ru D¥aoc — HEeHTP AUCTAHIIMOHHOTO 00pa30BaHUs

www.km.ru/education YueOHble MaTepuaibl U CIOBApHU HA caiTe
«Kupumn u Medoauii»

http://video.edu-lib.net YueOHbie prsibMbl

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Tog6opka

HHTCPHCT-MATCPHUAJIOB IJIA y‘II/ITeHeﬁ OHOJIOTHH 110 Pa3HbIM
OMOJIOTHYECKUM JAUCHUITIIMHAM.

http://charles-darvin.narod.ru/ DnekTpoHHBIE Bepcuu rpousBeaeHui Y.

JapBuHa.

http://www.l-micro.ru/index.php?kabinet=3. Nudopmaius 0 LIKOIHHOM

000py1I0BaHUM.

http:/www.www.wwf.ru Bcemupnsiii poH1 JTUKOH TPUPOIBIL.

http://fns.nspu.ru/resurs/nat/pedpract.php B momoips yuuremnto Guonoruu
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