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MNOACHUTEJBHAASA 3AIIMCKA

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

VYueOnsniii npeamer «buonorus» yrimy6iaéHHoro ypoBHs uzydenus (10-11
KJIACCHI) SIBJISIETCSI OJTHUM U3 KOMIIOHEHTOB IpeaMeTHON obsiactu «EcTecTBeHHO-
HayuHble mpenmeTsl». CoriacHo mnonoxeHusMm @OIOC COO mpoduiabHbIE
yueOHbIe MpPeIMEeThl, U3ydyaeMble Ha yriayOJE€HHOM YpPOBHE, SBJISIOTCS CIIOCOOOM
muddepeniani  oOy4eHUsT Ha ypOBHE CpeaHero oomero oOpa3oBaHUsS U
NpU3BaHbl 00ECIEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0umM, cpeTHuM NpodeCcCUOHANBHBIM U BRICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBI M3 OJTUX Y4YEOHBIX TIPEIMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
NPUOPUTETHOE pEIICHHE 00pa30BaTENbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaronmxcss ¥ CTUMYJIUPOBAaHUEM
MHTEpeca K KOHKPETHON 00JlacTh HAyyHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mnpenMery "buonorus" maér mpeacTtaBieHHe o
e M 3ajjayaxX M3ydeHus ydyeOHoro mnpenvera «buonorusi» Ha yriayOnEéHHOM
YpOBHE, onpenenser 00s13arebHoe (MHBApUAHTHOE) TIPEIMETHOE CO/IepIKAHUE, €ro
CTPYKTYpHpOBaHHE TIO paszjieliaM M TeMaM, paclpelelieHne MO0 Kiaccam,
PEKOMEH/yeT MOCIEA0BATeIbHOCTh W3Y4YEHUS YYeOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4eOHOro MpoIiecca,
BO3pAcCTHBIX OcoOeHHocTel oOydvatonuxcs. B mporpamme mo Ouonoruu
peanu3oBaH TMPUHLHUI MPEEMCTBEHHOCTH C HU3Y4YeHHEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onarojaps 4YeMy IPOCMATpPUBAETCS
HANPaBJICHHOCTh HAa  TMOCJEAyIollee pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OpUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, TPEJCTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIIUTaHUE OEpekKHOr0 OTHOUIEHUS K OKpyXkarolled mnpupogHoit cpene. B
nporpamMMme Mo OWOJIOTMM TakKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOIro Impeamera
«buonorus» B peanuszanuu  TpedboBaHuit DPIOC COO Kk T1IAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M MpPEAMETHBIM pe3yJbTaTaM oOO0ydYeHUus U B
(GbOpMHpPOBAaHMM  OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATENBHOU  JIEATETbHOCTH
OoOy4Jaromuxcs IO OCBOCHHMIO COJEpkKaHUS OHOJIOTMYEcCKOro oO0pa3oBaHUS Ha
YpOBHE CpeaHero o0miero 0opa3oBaHus.

VYueOnbiii npeamer «buonorus» Ha ypoBHE cpeaHero oOIiero oopa3zoBaHUs
3aBepiiaeT OHOJIOTHUYeCKoe O00pa3oBaHME B IIKOJIE W OpPUEHTUPOBAH Ha



paclipeHde U yriiyolieHne 3HaHUM 0O0ydYaroluMXCsl O >KUBOW IMPHUPOJIE, OCHOBAaX
MOJIEKYJISIPHOW M KJIETOYHOM OWOJIOTHH, SMOPUONOTUM W OWOJOTHUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUU, IBOTIOIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCS K TOCIEAYIOIIEMY IOJIyYeHHUIO
Ouonornyeckoro  oOpa3oBaHMsi B By3aXx M OpraHM3aluiaxX  CpPEIHEro
npodeccroHaabHOro oopazoBanusi. OCHOBY €ro CoJiep>KaHHs COCTaBIsET cUCTeMa
OMOJOTUYECKUX  3HAHUM, TOJNYYEHHBIX TIPU HU3YYEHUU  OO0YyYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHUYECKHX PAa3JeiOB OMOJOTMM Ha YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kimaccax 3TH 3HaHUSA TOJy4yaroT pa3BuTHe. Tak,
pacHIMpeHbl W YIIIyOJIEHbI OHOJIOTMYECKHE 3HAHUS O PACTEHUSX, XUBOTHBIX,
rpubax, OakTepusX, OpraHU3Me 4YeJOBeKa, OOIUX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEACHUS IPUKIIAHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIOJIb30BaTh KaK OPUEHTUPHI ISl TOCHEIYIOIIETO
BeIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanus OUOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYUYCHHBIMU OOYYAIOIUMHUCS TPU H3YUCHHUH
bu3HUKM, XUMUH, Teorpadui 1 MaTEMATUKH.

Crpyktypa mnporpamMMmbl 1o yudeOHOMYy mpeametry "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA TMOAXOAbBl K W3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JJIs )KUBBIX
CUCTEM Pa3HOT'0 YPOBHs OpraHU3AINH, IBOJIIOIMN OPraHUYECKOTO MHUpa Ha 3eMmIle,
COXpaHEHHUs OHMOJIOTMYECKOro pa3HooOpa3usi IuiaHeThl. Tak, B 10 kiacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH H
OMOJIOTUN PA3BUTHS, T€HETUKU U CEJIEKIUU, OMOTEXHOJOTUHM W CUHTETHYECKOU
OMOJIOTUH, aKTyalIM3UPYIOTCS 3HAaHMUS OOYy4YaloIUXCs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uejoBeka. B 11 kiacce wu3yuaroTcs 3BOJIOLHMOHHOE
y4eHHEe, OCHOBBI IKOJIOTUHU U yueHue o ouocdepe.

VYueOnbiii  mpeamer  «buonorusi»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOy4JaromuMHCcs: OMOJIOTHYECKUX TEOPUH U 3aKOHOB, MJIEH, MPUHIIMIIOB U MPABUI,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uM M OCOOCHHOCTAX KJIETKHU, OpraHu3Ma, MOIMYJISIUH,
OMOLIEH03a, YKOCUCTEMbI, O BBIAAIONINXCS HAYYHBIX JTOCTHUXEHUSX, COBPEMEHHBIX
MCCJIEIOBAHUAX B OMOJIOTMH, IPUKJIAJHBIX aClleKTaX OMOJIOruYecKkux 3HaHui. s
pa3BUTHS U TONJEPKAHHUS HMHTEepeca OOydarImuxcs K OHOJOTUM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOTO MaTepuaja B COAEPKaHUU MPOTPAMMBbI
o OMOJOTUHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBIICHUS M PA3BUTHS
TOM WM HMHOW 00ylacTh OWOJIOTMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pelIEHUE BAKHEHIITUX OUOJIOTMUYECKUX U IKOJIOTUYECKUX TTPOOIIEM.



Lenb nzyuenus: yueoHoro npeameta «buonorus» Ha yriyOoJI€HHOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIUMHCS  3HAaHUSIMU O  CTPYKTYPHO-()YHKIIMOHAIBHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOro paHra # NPUOOPETeHHE YMEHH
MCIIOJIb30BaTh ATU 3HAHHS B (POPMUPOBAHUU MHTEpECA K ONpeNeNEHHON 00JacTu
npodeccuoHaIbHON JeATEeTbHOCTH, CBA3aHHON ¢ OWOJOTHEH, WIM K BBIOOpY
y4eOHOT0 3aBeICHUS JJIs MPOIOKEHHS] OMOJIOrMYecKoro 00pa3oBaHusl.

Joctwxenne 1enu wu3ydeHus yueOHoro mipeamera «buornorus» Ha
yrayOn€HHOM YpOBHE 00€CIIeUnBaeTCs PEIICHUEM CIIEYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIETIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
NpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KapTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSAX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsilus, BUA, OMOreo1eHo3, Ouocdepa); 0 BHIIAIOIUXCSI OTKPBITUIX
Y COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTHH;

O3HAaKOMJICHHE OOy4YaroImMXCsi C METOJaMH TO3HAHMS >KMBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMH  METOAaMU OHMOJOTHYECKUX HayK (MOJICKYJISApHOM W
KJIETOYHOM OHONOrMu, HMOPUONOTMU M OHOJOTUM pa3BUTHs, TEHETUKH W
CEeJICKIIUU, OWOTEXHOJOTMM M CHUHTETHYECKOM OHOJIOTMH, TaJ€OHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSTEIbHOTO  MPOBEAEHUsS  OMOJIOTHYECKUX
UccieoBaHuld B Jabopatopuu W B mpupoje (HaOmojeHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHue OOYYarOIMIMMHUCS  yYMEHHSIMHU: CaMOCTOATEIbHO HAaXOJAWTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTHYECKYI0 HMH(POPMAIIUIO; TMOIB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJMKOM; YCTAaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHWOJOTUH M  COIMAIbHO-d)KOHOMHUYECKMMU M  IKOJOTHYECKUMHU
npoOJieMaMu 4eJIOBEYeCTBA; OIEHMBATH IOCIEACTBUS CBOCH ACSTENBHOCTH IO
OTHOIICHUIO K OKpYXKalolleW NpUpPOAHONU cpese, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPY’KAIOIIMX JIIOAe; OOOCHOBBIBATH M COONIOAATH  MEPHI
npoQUIaKTUKU UHPEKIIMOHHBIX 3a00JeBaHUM, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYATHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbIE HAYYHbIE OTKPBITUS B 00JIaCTH OMOJIOTUH;

pa3BUTHE Y 00YYAIOMIMXCS WHTEUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B TpollecC€ 3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMU U COBPEMEHHBIMU
UCCJIEIOBAaHUSAMH B OHOJIOTHH, pEHIaeMbIMU €10 MpoOJeMaMu, METOJ0JIOTHEH
OMOJIOTUYECKOTO UCCJIeI0BaHMUS, MIPOBEICHMUS AKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUMN, PEIlIeHUs OMOJIOTMYECKUX 3a7a4, MOJEIMPOBAHUS OUOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCHHUTaHUE Y 00yJarouuxcsl IEHHOCTHOTO OTHOUIEHUS K UBOW MPUPOJIE B
IIEJIOM U K OTACNBHBIM €€ 00bEeKTaM U ABJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOM,
reHeTHYECKOW TpaMOTHOCTH, OOIIeH KyJIbTYyphl TOBEIACHUS B MPHUPOJE;
MHTETpaIliU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHne  OOy4YaIOMUMUCS ~ KOMIETEHTHOCTH B PallMOHAJIBLHOM
PUPOJIOTIONIH30BAHUU (COOJIOJIEHUE TPaBWII TOBEIEHUS B MPHUPOIE, OXPaHbI
BUJIOB, 9KOCHCTEM, OMOCGhephl), COXpaHEHUU COOCTBEHHOT'O 3I0POBBSI U 3/I0POBbS
OKpYXXaromux Jtojed  (coOmomeHuss Mep NpodUIaKTAKH — 3a00JeBaHUH,
oOecrieueHne 0€30MaCHOCTU >KU3HENEATEIIbHOCTH B YpPE3BbIUAMHBIX CHUTYalUAX
OPUPOJHOTO U  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TMTOBCETHEBHOM KU3HU;

co3JaHue  YCIOBUH  JUIS  OCO3HAaHHOTO  BBIOOpa  OOYyYaIOIUMHUCS
UHANBUAYaTbHON oOpa3oBarenbHON TPAeKTOPUH, CIoCOOCTBYIOMIEH
nocieaymmeMy MnpohecCHOHATFHOMY CaMOOIPEICICHUI0, B COOTBETCTBUU C
UHAUBUAYaTEHBIMU HHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OO61ee yuCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTHMHU Ha yriayOJeHHOM
YpOBHE cpenHero obiiero odpazoBanusi, coctasisier 204 yaca: B 10 xmacce — 102
gaca (3 gaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B Hezelo).

OT60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(PUKH €ro COJAEpKaHMs U HaAIpaBICHHOCTH Ha
NPOJOJIKEHUE OUOJIOTHYECKOTO O00pa3oBaHMsA B  OpPraHU3AIMSIX CPEIHETrOo
npodeccuoHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTenBbHBIM yCIIOBUEM MPU 00YUEHUH OMOJIOTUM HA YIITYOJIEHHOM YPOBHE
ABJIAETCS TPOBENECHUE JAOOPATOPHBIX M MpakTHUYeCKuX padoT. Takxke yuactue
OoOy4YaromuXcs B BBHIMOJIHEHUH MPOEKTHBIX M Y4EOHO-UCCIEeN0BATEIbCKUX PalOT,
TEMaTWKa KOTOPBIX OMNpENeNsieTCs yuuTeJIeM Ha OCHOBE HMEIOIIMXCS
MaTEPHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBUH.



COJEPXAHME OBYYEHUA
10 KITACC

ConepxxaHue TporpaMMbl, BBIACIECHHOE KYpPCU80M, HE BXOJIUT B IMPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHas OMoI0THs — KOMIUIEKCHas Hayka. KpaTkas ucrtopust pa3BuUTHS
Owonormu.  buojornueckue  HaykM W HU3ydyaeMble UMM TPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, TPUKIATHBIE M TIOUCKOBBIE HAy4YHBIE HCCIIECIOBaHUS B
OMOJIOTHH.

3HavyeHue Ouojaoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. Ilpodeccun, cBs3aHHble ¢ Ouosiorueld. 3HaueHHE OHOJIOTHU B
MPAaKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAMUIIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIIIIEHHOCTH, OXpaHEe MPUPOIbI.

JdeMoHCTpamuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. [JapBus,
V. I'apsen, I'. Mennens, B. . Bepuaackuii, 1. I1. IlaBnos, . 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

Kupble cucTeMBl Kak MpeaMeT u3ydeHuss Ouosioruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CJIOXXHOCTh M YIOPSAJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3AIUs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, K3BMEHUYNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHUCTEM: MOJEKYJSIPHBINA, KICTOUHBIMH,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJIALIMOHHO-BUI0BOM, SKOCHCTEMHbIN
(buoreonenoTuyeckuii), Omocdepusiii. Ilporecchl, TPOUCXOAANINEC B KUBBIX
cucreMax. OCHOBHBbIC MpuU3HAKU XUBOro. JKu3Hb Kak ¢opma CyIIeCTBOBAHHS
Marepuu. Hayku, n3ydaromiye >kMBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3aINH.

N3ydenne kxuBbIX cucteM. Meroasl Ouosiorndeckord Hayku. HaOmronmenwe,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMaTHh3allus, MeTaaHanus. [lonstue o 3aBucCUMon 1
He3aBUCUMOW mniepeMeHHOM. IlmanupoBanue oskcnepumenta. IlocraHoBka u
npoBepka runote3. Hynesas rumnores3a. [loHsiTe BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa36poc B Ouonornueckux naHHbBIX. OIEHKAa JOCTOBEPHOCTH IOJTYyYCHHBIX
pe3yabTaToB. [IpUUMHBI UCKaXEHHUS PE3yJbTaTOB »JKcrepumeHTta. lloHsiTue
CTAaTUCTUYECKOI'O TECTA.

JdeMoHCTpamuu



Tabmuuer u cxembl: «OCHOBHBIE TpPHU3HAKU KHU3HWY», «buomornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3aluu KUBOU
npupoap», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEYECKOro opranusma», «buoreonenos», «buochepa», «MeToasl
U3YYEHUS JKUBOU IPUPOIBI».

O6opynoBanue:  jabopaTopHoe  O0OpyAOBaHME I IPOBEACHHUS
HAOJIIOICHUI, U3MEPEHH, SKCTIEPUMEHTOB.

IlpakTnueckass padora «lcrnonp30oBaHUWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTKu

Knerka — cTpykTypHO-QYHKIHMOHANbHAS €AMHMIIA >KUBOro. Mcropus
oTKpbITHs KiIeTku. PaboTer P. ['yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

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

JdeMoHCTpamuu

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

Tabnuuel n cxembl: «CBETOBOM MHUKPOCKOI, «DIEKTPOHHBI MUKPOCKOID,
«HcTopust pa3BUTHS METOJA0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpENnapaThl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPUATBHBIX KIETOK.

IlpakTuueckass pabora «/3ydyeHue METOAOB KJIETOYHOW OHMOJIOTUH
(xpomatorpadus, smexTpodope3, auddepeHuaTbHOe HEHTPUPYTHPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKH

XHAMHUYECKUNA COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boga m e€ ponb Kak pacTBOpPUTENsS, pEareHTa, yd4acTHE B CTPYKTYPUPOBaHUU
KJIETKH, TEIUIOperyisanuu. MuHepaabHbIe BellecTBa KIETKH, UX OHOJOTrHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BeHleCcTBa KIETKU. buosiormdyeckue mnoiaumepsl. benku.
AMUHOKUCTOTHBIN cocTaB 0enkoB. CTpYKTYyphl 0eiaKkoBoil Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, TenTuaHas CBsA3b. BTopuyHas, TpeTHU4Has, YETBEPTHUHAS
cTpyktypbl. [lenatypauus. CsoiictBa OenkoB. Kiaccudukanuss  OenkoB.
buonornueckue GpyHkiun 6enkoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, IUcaxapubl, OJIMTOCAXapHUIbl U MOJIUCAXAPUIBI.
O6mmii TUIaH  CTpoeHHUs U (PU3UKO-XUMHUYECKHE CBOICTBA  YIJIEBOJIOB.
buonoruyeckue GyHKIMHN YTII€BOIOB.

Jlunuaer. M'aapodunpHO-rHApOGOOHBIE CBOMcTBa. Kitaccubukaiys TUnuaoB.
Tpurmuuepunsl, (ochomunuasl, BOCKU, CcTepouibl. buonormyeckue ¢GyHKIMH
munuaoB. O0mme cBOiCTBa OMOIOTMUECKHX MeMOpaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CTpoeHue HYKJIEMHOBBIX KHCJOT.
Hyxneotunsl. Ilpunnun komrmiementapuoct. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoitnas cniupanb. MectoHaxoxaenue u ouonornueckue Gynknuu JJTHK.
Buaer PHK. ®ynkiun PHK B knetke.

Ctpoenune mosekynbl AT®. Makpospruueckue cBsizu B moiiekyjie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIEHHBIE TIEPEHOCUUKH, UX (PYHKITUU B
kinetke. Jpyeue wykneosuompugpocpamer (HTD). CexBenupoBanue JHK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE U OMO(HU3NYECKHEe HCCIETOBAHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYphl Ouomoisiekyin. Mooderuposanue
CmMpYKmypul U QYHKYuLl 6UOMONEKYN U UX KOMNIeKco8. Komnvromepnolii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHAIO208.

JdeMoHCTpamuu

[Toptpetsr: JI. [lomunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinus,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B  HEKHUBOM
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEN.

Tabmuuer u cxemsbl: «llepuoanueckas TabiauIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemiectBa B cocTaBe OpraHu3MoB», «CTpoeHUE
MOJIeKYyJIbl  Oenka», «CTpyKTypbl O€NKOBOM MOJEKyIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHne MoJIeKysl JunuaoBy, «HyKIIEMHOBBIE KHUCIOTBI»,
«Ctpoenne Mosekysibl ATDy.

O6opynoBaHue: XuMu4eckas 1mocyia 1 000py10BaHue.

JlabopaTtopnas padora «OOHapyxeHHe OEJTKOB C TTOMOIIbI0 KaueCTBEHHBIX
peaKIum».

JlabopaTtopnas  paGora  «lccrnenoBaHwe ~— HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMUYHBIX OPTaHU3MOB).

Tema 5. CTpoeHne U PyHKIIUN KIETKH

Tunel KJIETOK: JyKapuoTuueckas U Tmpokapuorudeckas. CTpyKTypHO-
byHKIHOHANTBHBIE 00pa30BaAHUS KIETKH.



Ctpoenue npokapuoTHueckoi kietku. Kiuetounas crenka 6akTepuil u apxeil.
Oco0eHHOCTH CTpPOEHUsI TEeTepOTpPO(HON U aBTOTPOPHON MTPOKAPUOTHUUECKUX
KJIETOK. MecTo U pojib MPOKApUOT B OMOLIEHO3aX.

Crtpoenue " (G yHKIIMOHUPOBaHUE AYKapUOTUYECKON KJIETKH.
[Inazmaruyeckas wmemOpana (tuiazmaiemma). CTpykTypa —IUTa3MaTHYeCKON
MeMOpaHbl. TpaHCHIOPT BEIIECTB yYepe3 MIa3MaTHUYECKYI0 MEMOpPaHy: MaCCUBHBIM
(muddy3us, obnery€énHas auddys3us), akTUBHBIA (IIEPBUYHBIA W BTOPUYHBIN
akTUBHBIN TpaHcmopT). Ilomymponuriaemoctb MemOpanbl. PabGota HaTpuii-
KaJUEeBOTO Hacoca. DHAOLUMTO3: MUHOIUTO3, (aromuto3. Dk3ouutos3. Kierounas
crenka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuOOB.

Huromnnazma. [{utozone. Lutockener. JIBuxenue muromiasmMbl. OpraHouIbI
kiIeTkd. OaHOMEeMOpaHHbIE OpPraHOWJBI KIETKH: DHJOIUIA3MaTUYECKasl CeTh
(BIIC), anmapat I'onbKu, TU30COMBI, UX CTpoeHUE U GyHKIMHU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHouaA0B KieTkh. CTpoeHHe TpaHyISIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [manmkwii  (arpaHyJspHBIA)  JHAOIUIA3MaTHYECKUN
petukynym. CekperopHass GpyHkums amnmapara ['onsmku. Moougurkayus denxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJeTke. Bakyonu pactutenbHbix kieTok. Kierounstii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMIBI  KJIETKH:  MUTOXOHIPHUH,  IUJIACTHBI.
Ipoucxooicoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeocrkosckui,
JI. Mapeynuc). Ctpoenrie u (GYHKIIMH MUTOXOHApUN W Tactui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUABI  (DOTOCHUHTE3UPYIOIIHMX  IYKapHOT.
XJI0pOTMIIACThI, XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIINX PACTEHHIA.

HemeMOpannbie opranouasl kietku CTpoeHue U QyHKIUMHU HeMeMOpaHHBIX
OpraHOHUI0B KJICTKH. Pubocomsl. IIpomesicymounvie Gunamenmeo.
MukpodunameHTsl. AxkmuHosvle Muxkpoguiamenmol. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMmbluleuHblx Kilemok. MukpoTpybouku. KieTounsrii
neHtp. CTpoeHue © JABWKEHHE KIYTUKOB M pecHUYeK. MUKpOTpyOOUuKH
muTorasMel.  Llentpuons. benku, accoyuuposanHvle ¢ Muxpoguiamenmamu u
muxpompyodouxamu. Momopnvle b6enxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIIa3Ma, SAPBIIIKH, UX CTPOCHHE U
byukuuu. Anepubiii O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPacHoOOKEHHE
XpoMocoM B uHTepdaszHOM siape. yxpomamun u eemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. JJunamuxa sdepHoli 006010YKU 6 Mmumose. AHoepHbiil
MPAHcnopm.

Krnerounsie BxitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHUOT
(pacTUTENBHOM, )KUBOTHOU, TPUOHOM).

JdeMoHCTpamuu



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

Tabmuuel u cxembl: «CTpoeHHE SYKApUOTHUECKOW KIeTKn», «CtpoeHue
KUBOTHOU  KieTku», «CTpoeHHe  pacTUTedbHOM  KIeTKu», «CTpoeHue
MUTOXOHAPUNY, «Sapoy, «CTpoeHne MPOKAPUOTHUECKON KIIETKI.

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

JlabopaTtopnas padora «l3ydyeHwe CTpOeHHUS KJIETOK pPa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydueHne CBOMCTB KIETOYHON MEMOpaHbI.

JlabopaTtopnas pabora «VccrnenoBanue IuiasMoiiM3a M JEIUIa3Moid3a B
PACTUTENIbHBIX KIETKAX.

IpakTnueckas  paGora  «/I3ydyenwe  JBWIKEHUS  IUTOIJIA3Mbl B
PACTUTENIbHBIX KIETKAX.

Tema 6. O0OMeH BellecTB M NMPeBPAlllecHHE JHEPTUU B KJIEeTKe

AccuMUIISAIMA U TUCCUMIIIALIMS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOmMeHa
BEIIECTB: aBTOTPO(HBIM U TeTepOTpOdHBIA. YYacTHe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnieueHue kieTku: mpespamenue ATD B
oOMeHHBIX Tiporeccax. DepMEHTATHUBHBIN XapakTep peakuid KJIETOYHOTO
meTabonuzma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAaHHU3M JCHCTBUS.
Kodepmentsl. Otnuunsi GepMEHTOB OT HEOPraHWYECKUX KaTaIu3aTOpOB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTAaTUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuYHBI CHUHTE3 OpPraHUYECKUX BeHIeCTB B KieTke. DOTOCHHTES.
Anokcueennwvlli u okcueenuwvli pomocunmes y oaxkmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEeHmMbl peakyuoHHo2o yeumpa. Poib XJI0poIuiacToB B mpolecce
dborocunTe3a. CreroBast u TeMHOBas ¢aspl. Pomoovixanue, Cs., C,. u CAM-munol
@pomocunmesa. IpoayKTUBHOCTh (QoTOCHMHTE3a. BnusiHue pa3nuyuHbiX (akToOpoB
Ha CKOpOCTh hoTOocHHTE3a. 3HaueHUe HOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTpUuUIUpYyIOmKe OaKTEepUH, Keae300aKTepuH, CepoOaKTepuu, BOJOPOJHBIC
OakTepuu. 3HaUCHHE XEeMOCHUHTE3A.

Ana’poOHble opranu3mbl. Buabl Opoxenus. [IpoaykTel OpokeHHS U HX
UCIIOJIb30BaHUE YETOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIHN OOJIE3HEH.

AnpobHBIE OpraHU3MBlI. Orarsl HHEPTEeTUUYECKOTO oOMeHa.
[ToaroToBuTenbHbIHN dTaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICTNIEHUE TITFOKO3bI.

buonoruyeckoe okucieHre, WIH KJIETOUYHOE JbIxaHue. Poib MUTOXOHIpHUiL B
nporeccax Ouonorudeckoro okucieHus. Lluknuyeckue peakuuu. OKUCIUTETBEHOE
dbochopunupoBanue. Ouepeus membpanunoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwi. llpeumyiiecTBa a’poOHOr0 MYTH
oOMeHa BellecTB nepea aHadpoOHbIM. DP(HEeKTUBHOCTh SJHEPreTUUECKOro oOMeHa.

JleMoHCTpanuu

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

Tabnuuel u cxembl: «POTOCUHTE3Y, «DHEPreTHUECKUil oOMen», «brocunres
6enka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYAOBaHHE ISl MPUTOTOBJICHHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTtopuass padora «l3ydeHue  KaTaJIUTUYECKOW  AKTUBHOCTH
(bepMeHTOB (Ha MpUMEpe aMIIIa3bl UK KaTallasbl).

Jlabopatopnas pabGora «M3yuenue (epMEHTATUBHOTO pacIIeIICHUS
NEPOKCUJIA BOJOPO/A B PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JladbopaTopHasi pabora «CpaBHeHHE TIpolleCCOB  (OTOCHHTE3a M
XEMOCHUHTE3a.

JlabopaTtopHas pa6ora «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U TBIXaHUSD.

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

Peakuun MatpuyHoro cunres3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B pEAKLMIX
MaTpU4YHOTO cuHTe3a. Peanuzanus HacnencrBeHHou nHdopmaiuu. ['eHeTnueckuii
KOJI, €ro cBoucTBa. TpaHckpunuuss — MaTpuudblii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckou xiemke. Hexooupyrowue PHK.

Tpancisius u e€ atanel. Yyactue TpancnoptHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KoaupoBanwe aMHHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

CogpemenHvie npedcmasgienuss o cmpoeHuu 2enog. OpraHuszaius reHoma y
OPOKapUOT U AYKApHOT. Peryndnus akTUBHOCTH T'€HOB Yy MpoOKapwoT. ['mmoresa
onepoHa (®. XKako6, XK. Mano). MoaekynsipHvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi ceHos. Perynsaius oOMEHHBIX
npoleccoB B KiieTke. KileTouHblil roMeocTas.

Bupycsl — HeksleTouHble OPMBI KU3HU U 00JIMraTHbie mapa3utel. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KuzHeHHbI YUK
JIHK-cooepoicawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, peeepmasa, UHmezpasa.

BupycHpie 3a0oeBanus denoBeKa, XMBOTHBIX, pactenuid. CIINI, COVID-
19, counanbHbie ¥ MEAUITMHCKUE MTPOOIIEMBI.

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



JdeMoHCTpamuu

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

Tabmumpl u cxembl: «buocunTte3 Oenkay, «I eHeTHUEeCKUN KOI», «BHUpychI»,
«bakrepuodarmn.

IIpakTuueckas padora «Co3naHne MO BUPYCay.

Tema 8. ’KusHeHHbIN HUKJI KJICTKH

Knerounsrii muki, ero mnepuoabl W peryisuus. Wutepdaza u  MuTos.
Oco0OeHHOCTH TpolieccoB, MpoTekammux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHTeTHYEeCKM  (MOCTMUTOTHUYECKHI), CHHTETHYECKUM U
MOCTCUHTETUYECKHUM (TPEMUTOTHUECKHUI) MEpUObl HUHTEP(a3bI.

Martpuunsiii cunte3 JHK — permumkanus. Ilpunmunsr permmmkamuun JIHK:
KOMIUIEMEHTApPHOCTh,  NOJIYKOHCEPBATUBHBIM  CUHTE3, aAHTUIIAPAIIIENbHOCTD.
Mexanusm perukanuu JJTHK. Xpomocombl. CTtpoenue xpomocoM. Ternomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTUll. JIUTJIOWAHBIA W
rariouAHbld  HaboOpsl  XpoMocoM. ['omonoruunbie  xpomocoMbl. [lonoBbie
XpPOMOCOMBI.

Henenue xnetkn — MuTO3. CTaguM MHUTO3a W TPOUCXOASIIME B HHUX

nporiecchl. Tumbl muto3a. KapnokuHe3 u muTokuHe3. buosjormdeckoe 3HaueHUe
MUTO3A.

Perymnsmust MuToTHYecKoro mukia kietkd. [IporpaMMmupyemMasi KieTOYHas
rubesnp — arnomnTo3.

Knerounoe sapo, XpoMOCOMBI, (YHKIIMOHAJIbHAsT TE€HOMHKA. Mexanuzmoi
npoaugepayuu, ougpepenyuposku, cmaperus u eudeau kKiemok. «lL{ugposas
K1emKay» — buoungopmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumbr u cxembl: «KU3HEHHBIM UK KICTKH», «Mwuto3», «CTpoeHune
xpomocom», «Permkanus JHK».

O0opynoBaHHe: CBETOBOW MHUKPOCKOII, MUKpoTpenapathl: «MHUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlaGopaTopnass  padora  «l3ydeHme  XpoMocoM  Ha  TOTOBBIX
MUKpOITpernapaTaxy.

JlaGopaTopHas padora «HabmoneHre MIUTO3a B KJIETKaX KOHYHKA KOpEIIKa
JykKa (Ha TOTOBBIX MUKpOIIpEaparax)y.

Tema 9. CTpoeHne u pyHKIIUN OPraHU3MOB

buonornueckoe pasHooOpasue OpTraHHU3MOB. OHOKJICTOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHS W JKH3HEACATEITBHOCTH  OJHOKIIETOYHBIX
opranm3moB. baktepuu, apxew, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOYHEIC
BOJIOPOCIIH, APYTUE MPOTUCTHI. KOTOHHATbHBIE OpTraHU3MBI.



B3anMocCBs3p 4YacTeil MHOTOKIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHas, MexaHW4eckas. OCOOEHHOCTH CTpPOCHHS,
GyHKUMN U pacloIOKEeHUs TKaHEH B opraHax pacTeHUH.

TkaHM KMBOTHBIX M 4e€JOBEKa. THWIbl KUBOTHBIX TKaHEW: 3MUTEIUAIbHAas,
COCIMHUTENIbHAS, MbIlIeyHasi, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QYHKIUN WU
PacIONOKEHHS TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuidl. Opranbl H
CUCTEMBI OPTraHOB KUBOTHBIX U YenoBeka. DyHKIMN OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranuzmoB. Kapkac pacteHmii. CKeleTbl OZHOKJIETOYHBIX U
MHOTOKJIETOUHBIX XUBOTHbIX. HapyxHbIlI U BHyTpeHHUU ckener. CTpoeHue u
THUIIBl COEUHEHUS KOCTEN.

JIBKeHHe  OpraHuW3MoOB.  [IBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, JKTYTUKOBOE, pecHUYHOE. J[BM)KeHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONU3Mbl M HACTUM. JIBMKEHHE MHOIOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblileyHasi cucrteMa. Pediiekc. CkeneTHbie MBI U UX padoTa.

[luranne opranusmoB. IlorimomieHue BOABI, YIVIEKUCIOrO raza H
MUHEpaJbHBIX BEUIECTB pacTeHUsMH. lIuTaHue XKUBOTHBIX. BHyTpHUMOIOCTHOE U
BHYTPUKJIIETOYHOE TNuIIeBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIb
NUIIEBAPUTENBHOTO TpakTa. IlumieBapurtenvHble xkene3bl. llunieBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >xuBoTHBIX. [{uddy3us
ra3oB 4epe3 MOBEpXHOCTh KieTKU. KoxkHoe npixanue. JlpixaTtenbHasi IOBEPXHOCTb.
XKabepnoe u n€roynoe ApixaHue. /[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTemMa 4YejaoBeKa. MeXaHW3M BEHTWISIUUM JETKUX Yy MNTUI] U
MiIeKonHUTarouX. Perynsamnus nprxanus. JprxatenbHble 00BEMBI.

TpancnopT BEmIECTB Y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTEHUHU.
Tpancnopt BemiecTB y XKUBOTHbIX. KpoBeHocHass cucremMa W €€ OpraHsbl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepale,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI MTO3BOHOYHBIX KMBOTHBIX. PaboTta
cepala u €€ peryssinus.

Brigenenne y opramusmoB. Beigenenue y pacteHuil. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyosudn. Opranbel BbleneHuss. PuibTparus,
cekpenusi 1 00paTHOE BCAChIBAaHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs13b MOJIOCTH TE€JA C KPOBEHOCHOM M BBIJICIUTENIBHON cucTeMamu. Brinenenue y



MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u ¢GyHKIHOHUPOBAHHE
Hedpona. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3amMra y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX Opranu3MoB. CHopsl
OakTepuii M WUCTHI MPOCTEHIIMUX. 3alUTa y MHOTOKJIETOUYHBIX pACTEHUH.
Kytukyna. CpeactBa nacCUBHOM M XMMUUYECKOW 3alIUThl. DUTOHITUIBI.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hed. UMMyHHas cuctema uenoBeka. KieTounslii u
TyMOpaJdbHbIH UMMYHUTET. BpOoXIEHHBIM W TPUOOPETEHHBIM CreUpUISCKUN
UMMYHUTET. Teopus KiIoHalIbHO-celeKkTUBHOrO uMmmyHuteta (II. Dpnux, @. M.
bepuer, C. Tonerasa). BocaniutrenbHble OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxkxumocTs ®  peryisiiuss |y  OpraHusmoB. Pazgpaxumocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTs W perymanus y
pacteHuii. PocToBbie BeliecTBa U UX 3HAYECHUE.

HepBuasi cucremMa u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEeJbl. DBOIIOLNOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTAENBI TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrexc u
pednexropHas nyra. besycioBHble 1 yCI0BHBIE pedIEKCHI.

['ymopanpHas perynsiuus ¥ 3HAOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKa.
Kenespl SHAOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JIeliCTBME TOPMOHOB.
B3aumocBsi3p HEpBHOW M SHIOKPUHHOW cucTeM. [unortanamo-runodusapHas
cucTeMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuper u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE
Bogopociny, «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHuEe CTeOIIs,
«CTpoeHHe JIMCTOBOM IUTACTHHKM», «TKaHM MKUBOTHBIX», «CKEIEeT 4YelIOBEeKay,
«IInmeBapurensHas cucrtema», «KpoBeHocHass cucrema», «JlpIxatenbHas
cucreMa», «HepBHas  cucrema», «Koxa», «MplleyHas  cucteMar,
«BpigenutenbHas cucteMa», «IOHAOKPUHHAS cHcTeMa», «CTpOEHHE MBIIIIbDY,
«Mmmynurer»,  «KumewyHonosoctHele», «(CxemMa  NUTaHUS  PACTEHUN,
«KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPHIY,
«CTtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0XIeBoro uepssi», «HepBHas
cuctema peiO», «HepBHas cucrema narymkw», «HepBHas  cuctema
npecMbikaronuxcsi»,  «HepBHas  cucrema  ntun», «HepBHas — cuctema
MIIEKOTIUTAIONINX», «HepBHas cuctema uenoBekay, «Pediexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenapaThl OJHOKIETOUYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, MTJIOKOXKHX, >KMBBIE AK3EMIULSIPbl KOMHATHBIX pPAaCcTEHUi, repOapuu
pacTeHHl pa3HbBIX OTHEJIOB, BJIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJIEKIIMM OECMO3BOHOUHBIX JKMBOTHBIX, CKEJET YeJIOBeKa,
o0opyAOBaHUE AJI JEMOHCTPAIMK MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacIierieHus Kpaxmaia u OeJIKOB Mol IecTBUEM (PepMEHTOB, 000OpYIOBaHUE /IS
JEMOHCTpALMU OMBITOB MO M3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IBIXaTEJIbHbBIX IBUKEHUN, MOJIENI TOJIOBHOT'O MO3Ta Pa3juYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEeil paCTEHHII».

JlaGopaTopHasi pabora «/3ydyeHue TKaHE KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHre 1 pa3BuUTHE OPraHNU3MOB

@dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosoe (BKJIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  OGecronioro  pa3MHOXEHUs: I[OYKOBaHUE,  CIOPYIISIHS,
dbparmeHTanys, KIOHUPOBaHHUE.

ITonoBoe pa3zmHoxkeHue. [lonoBbie KineTku, wian ramerbl. Meio3. Craauu
Meno3a. [loBegenne xpomocom B menio3e. Kpoccunrosep. buonornueckuii CMbICT
Melo3a M TO0JIOBOrO mpouecca. Melo3 M ero MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasinieBoe pa3Butue. ['ameTorenes y uBOTHBIX. [10J10BBIE JKele3Bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHANBHOE pa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTUsS — HAayKa
0 pa3BUTHU OpPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npooaem SMOPUOTIOSUL.
Konyenyus mopghocenos u moodenu mopghoceneza. Craauum >MOpHUOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpobOinenuwe. Tumbsl  IpoOieHUs.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munsi
onacmyn. OCOOEGHHOCTH JpOOJEHUS MIIEKONMUTAIONIUX. 3apOAbIIIEBbIE JIUCTKH
(racTpynsinus). 3aKiaaKa OpraHoB M TKaHEH U3 3apO/IbIIIEBBIX JIUCTKOB. B3aumuoe
BIMSHUE YacTe pa3BUBAIOIIEroCs 3apojbliia (dMOpPHOHANbHAS WHIYKIIWSA).
3aknajgka IUIaHAa CTPOEHMSI JKUBOTHOTO KAk pe3ylbTaT HEpapXHUYECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5>MOpHOHAIBHOE pa3BUTHE Pa3IUYHBIX
(aKTOpOB OKpY>KaIOIIEH CpeIbl.

Poct u pasButue xuBOTHBIX. [locTamMOpmoHanbHBI Tepuona. Ilpsmoe wu
Henpsimoe pasBuTHe. Pa3Butue ¢ Meramopdo3oM |y OECHO3BOHOYHBIX H
NO3BOHOYHBIX >KMBOTHBIX. DBHOJOrMYecKOe 3HAaYeHUE NPSIMOTO M HENPSIMOro



pa3BUTHUA, UX PACIPOCTPAHEHUE B MpupoAe. Tumbl pocta KUBOTHBIX. DakTopsl
PETYISIIIUU POCTA )KUBOTHBIX U yenoBeka. CTaguu mocTaMOPHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepuonsl oHTOreHe3a yenoBeka. CTapeHne U cMepPTh Kak
OMOJIOTUYECKHE MTPOIIECCHI.

PasmHoxkeHnne u paszButue pacteHuil. ['amerodur m crnopodut. Meiio3 B
KU3HEHHOM 1MKie pactenuil. OOpas3oBaHWe cmop B IIpolecce Meiosa.
I'amerorene3 y pacreHuidl. OIJIOAOTBOPEHHE U Pa3BUTHE PACTHUTENBHBIX
opraHu3MoB. J[BoifHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISIIUNA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdeMoHCTpamuun

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

Tabmuupel u cxembl: «BereratuBHoe pazMHOkeHHe», «Tumbl Oecrnonoro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIaMHUIIOMOHAIbD, «Pa3MHOXKEHUE HBIIIEHBI»,
«Pa3mHOxeHue ruapel», «Meito3», «Xpomocomsl», «I['amerorenes», «CTpoeHue
AWIEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaIMM OHTOreHeszay, «lIpsmoe u
HEempsiMoe pas3BuTue», «Pa3BuThe MalcKoro xyka», «Pa3BuThe capaHumy,
«Pa3zBuTne narymku», «J/{BoilHOE OIJIOZOTBOPEHHE Yy IIBETKOBBIX pPACTEHUN,
«CTpoeHHEe CeMSH OJHOAOJIbHBIX U JABYIOJBHBIX pacTeHUN», «KW3HEHHBIN LUK
MOPCKOM  KanycTbl», <« KuU3HEHHbIW LHUKI MXa», <OKHW3HEHHBIM  LMKII
NAroOPOTHHUKAY, «KM3HEHHBIN [TUKIT COCHBI.

O6opyoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpPENapaThl SHUIEKIETOK MU
CIIEpMaTo30U10B, MoAenb « LUK pa3BUTHS JIATYIIKI.

JlabopaTopHasi padora «/3yyeHnue CTpOEHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuueckass padora «BbIABIEHHME MNPU3HAKOB CXOJCTBA 3apOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopunass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIHUX
pacTeHun».

Tema 11. I'eHeTnka — Hayka O HaCJeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHM3MoB

Hctopus cTaHOBIEHUS M pa3BUTHS TEHETUKH Kak Hayku. PaGoter T
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTHU
renetuku. Pa6otrer H. K. KoneiioBa, H. 1. BaBunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHE MMOHATHS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE NPU3HAKHA, JOMUHAHTHBIA WU PELECCHUBHBIN
NpU3HAK, TOMO3UTOTa, TETEPO3UT0TA, YNCTAsI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOAbl  TE€HETUKH: TUOPHUAOJIOTHYECKUH,  I[UTOJIOTHUECKHH,
MOJIEKYJISIPHO-T€HETHUECKHU.

JleMoHCTpanuu

[Toptpeter: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komnsos, H. H.
Baswiios, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodeer-PecoBckuii.

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

JlabopaTtopnas pabGora «/[po3odpuna Kak OOBEKT TE€HETUYECKUX
UCCIIEOBAaHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBaHue. IlepBplli 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi THOPUIOB MEPBOTO MoKoJaeHus. [IpaBuiio qomuHUpoBaHusa. Bropoit
3aKOH MeHaenss — 3aKOH paculleuieHus: Npu3HakoB. lluTonormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpeluBaHus. [ umore3a 4ucToTh ramer.

AHanu3upyroniee ckpemuBanue. [I[poMexxyTouHblld XapakTep HacleJOBaHMUS.
Pacuiemnienrie npu3HaKoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenBanue. TpeTuil 3akoH MeHens — 3aK0OH He3aBUCUMOTO
HacJeqOBaHUsA  IPU3HAKOB. [uTomornueckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIMBAHUSI.

Cuemniennoe HacnenoBanue npusHakoB. Paborer T. Moprana. CuernsieHHoOe
HAcJEJOBaHWE TE€HOB, HAPYUIEHUE CLEIUICHHS MEXAY TeHaMu. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHU3M OIpEAEIEHUs oia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['oMOrameTHblil W TeTeporaMeTHbId MoJ. ['eHeTuueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacienoBanue nmpu3HaKkoB, CLIETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lneiiorponus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXECTBEHHBIM amienu3M. B3aumopaeicTBue HeaIeNbHBIX T'€HOB.
KomniementaprocTs. Onuctas. [lonumepus.

I'eHeTMYECKHMII KOHTPOJIb PA3BUTHS PACTEHUMN, MUBOTHBIX M YEIOBEKa, a
Takke (PU3NOJIIOTMYECKUX TMPOIECCOB, IMOBEACHUS M KOTHUTHUBHBIX ()YHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOHMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH
— TapasuT» U «XO3IMH — MHUKpPOOHMOMY». ['eHeTHdyeckue acneKkThbl KOHTPOJS U
M3MEHEHHMsI HACJIe/ICTBEHHON MH(GOPMAIINU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpamuu

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

Tabmumpel u cxemsl: «IlepBwiii 1 BTOpoit 3akoHBl Menaens», « Tpetuii 3akoH
MeHnnens», «AHanu3UpyoIllee CKpelnBaHue», «HemnomHoe AOMUHUpOBaHUEY,
«CrerieHHOe HaclieJoBaHWE TPU3HAKOB Y Jpo30uiibl», «['eHeTuka Tmoiay,



«Kapuotun denoseka», «Kapuotun apozoduiby, «Kapuotunm nTHIBY,
«MHOXECTBEHHBIN aJUIENIN3M», «B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MoOHAeNb JJis JEMOHCTpPAllMd 3aKOHOB €IWHOO0Opa3us
ruOpUI0OB TIEPBOTO TIOKOJIGHMSI M pACIIEIUICHUS TPU3HAKOB, MOJENb IS
JEMOHCTpAllMd 3aKOHA HE3aBHCHMOTO HACIEIOBaHMS NPU3HAKOB, MOJENb s
JEMOHCTpAlMU CUEIJIEHHOTO HACJIENOBaHMs IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MuKpomnpemnapart: «Jpo3odumay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(PUITBI».

IIpakTnueckas  padora  «l3ydeHnwe  pe3ynbTaToB  AUTHOPUAHOTO
CKpEIIUBAHUS Y IPO30PUITBI».

Tema 13. 3aK0HOMEpPHOCTH NU3MEHUYNBOCTH

BzaumoneiictBue reHotuna u cpeasl npu  (GopMupoBaHMM (DEHOTHUTA.
N3meHunBOCTh NMpu3HAaKOB. KauecTBEHHbIE W KOJWYECTBEHHbIE MPU3HAKU. Buabl
M3MEHYMBOCTHU: HEHACJIEICTBEHHAs] U HACJIEACTBEHHAS.

MopaudukannonHass U3MEHUYMBOCTb. Ponb cpeasl B (opMuUpOBaHHUU
MoauUKaMoOHHON M3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHBIN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MOau(pUKAIIMOHHOM
U3MEHYUBOCTH.

I'enoTHnMYeCcKkass N3MEHYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTHITYECKO M3MEHUYMBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOuHaTuBHAsT M3MEHYMBOCTh. Melo3 M TOJOBOM TMPOIECC — OCHOBa
KOMOMHATUBHON U3MEHUYNBOCTU. PoJIb KOMOMHATUBHOM U3MEHYMBOCTH B CO3aHUU
reHeTHYECKOro pa3HO0Opa3us B Mpejiesiax OJTHOTO BUA.

MyTannoHHass W3MEHYMBOCTh. BHIBl MyTaluii: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  WHAYUUMPOBAaHHbIE MyTaluuu. SaepHble U
qUTOIUIa3MaTH4ecKue MyTanuu. CoMaTHYecKUe U MOJ0Bble MyTauuu. [Ipudnnbl
BO3HMKHOBEHUSI MyTauuil. MyTareHsl M WX BIHSHUE Ha OPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTMYECKHX PSIIOB B
HacneacTBeHHoW u3MmeHuynBoctu (H.M. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pOJb dNUSEHeMUYecKux @akmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdeMoHCTpamuu

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

Tabmuuer u  cxembl: «Bugbl u3MenuuBoct», «MoaudukamoHHas
U3MEHYUBOCTH, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopeHuey, «I'eHeTnyeckue 3a00JeBaHus YeIoBeKa», « Buabl myTammiin.



OO6opynoBaHue: XUBbIE U TepOapHbIe IK3EMIUISIPhl KOMHATHBIX pacTeHUH,
pucyHku (poTorpadum) >KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEH
MOIU(PUKAIUOHHON M3MEeHYMBOCTU. llocTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBOWY.

I[pakTnueckas padora «Mytanuun y gapo3oduiasl  (Ha  TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4yesioBeKa

Kapuotun denoBeka. MexayHapoAHas IporpaMMa HUCCIENOBaHUS Te€HOMaA
yenoBeka. MeTonbpl  HM3y4YeHUsT T€HETMKH  4YeJIOBEKa: TeHEeaJOoTrHYecKuM,
OJIM3HEIIOBbIH, IUTOT€HETUYECKUH, MONYJISIITUOHHO-CTaTUCTUYECK UM,
MOJIEKYJISIPHO-T€HETHUECKHU. CoBpemeHHOE ONpeIeJICHHE TE€HOTHUIA:
NOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOILIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a00ieBaHus YesioBeka. | eHHbIE U XpOMOCOMHBIC
O0one3HH 4YenoBeKka. boJIe3HM C HACIENCTBEHHOM IPeapacioioKEHHOCTHIO.
3HaueHUE MEIULMHCKONW T'€HETUKHU B MPEIOTBPALICHUH U JIEYEHUU F€HETHYECKUX
3a0oeBaHuil yeraoBeka. MeauKo-reHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpys3a». JTUYECKHE ACIEKThl MCCIEIOBAHUN B
00JIaCTH peJaKTUPOBAHUS FT€HOMA M CTBOJIOBBIX KJIIETOK.

['enetnueckre (GakToOpbl TOBBIMIEHHONW YYBCTBUTEJIBHOCTH YENOBEKAa K
bu3HYecCKOMY U XUMHUUYECKOMY 3arpsA3HEHUIO OKpYsKaromiei cpeapl. ['eneTnueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCTpamuu

Tabnuuel u cxembl: «Kapuotun udenoBeka», «MeToabl U3yUYEeHHs] T€HETUKH
yesioBekay, «I 'eHeTnyeckue 3a00JeBaHUs YETIOBEKay.

IIpakTnuyeckas padora «CocTaBleHHE U aHAIU3 POJTOCIOBHON».

Tema 15. Cetekuusi OpraHu3sMoB

JlomecTukamusi W CeNeKUUs. 3apOoKICHHE CEJNEKUUH M JIOMECTHKALIHH.
Yuyenne H. U. BaBunoBa o IleHTpax mNpouUCXOXIEHUS H MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. Ponb cenekiuu B CO3IaHUM COPTOB PACTEHUN M MOPOJ
#uBOTHbIX. CopT, mOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacieacTBeHHOM wu3MeHunBocth H. WM. BaBuioBa, ero 3HadueHue s
CEJICKIIMOHHON paboThI.

Metoasl ceneKIMoHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WUHIVBH1YaJbHbIN. Oranbl  KOMOWHAIIMOHHOW  CEJIEKIIHUH. Hcnbrtanue
Npou3BOJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TOMOIIBIO OIEHKH
(dbeHoTHNa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PaninanimoHHbIl 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallMil y KyJbTYPHBIX



dbopm opranusmoB. lcmonap3oBaHHE TE€HOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHRIX JIHK 115 momydeHus ucXoHOTo Matepuaa sl CeJIeKIIUH.

[lomyuenue HOJIUTIOUIOB. BuyTtpusunoBas ruOpuIn3aIvs.
bnuskopoacTBEeHHOE — CKpeliMBaHWe, WiId  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHUE, WU ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. VMcmonp3oBaHwue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanusa. [Ipeogonenue Oecruiomus
MEXBUIOBBIX THOPUAOB. JJOCTHIKEHHS CENIEKIINN PACTEHUI U KUBOTHBIX. «3e1éHast
DesoNoYUsLY.

CoxpaHeHue U M3y4eHHE N'eHETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHHU H
UX JUKAX  pOIMYed I CO3laHusl  HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yeax YIyduleHUs Cyuecmsayioumux u co30aHus HoO8blX NoOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCe008aHUI,
nepeooswvix uoeti u nepcneKmueHblX MmexHoL02UlI.

JdeMoHCTpamuu

[Toptpeter: 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 KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAOB B HACJIEACTBEHHOW HW3MEHUYHUBOCTH,
«Metoapl cenexkuuny, «OtnanéuHas rudbpuauzanus», «MyrareHesy.

JlabopaTopHas pabdora «/3yyeHue copToB KyJIBTYPHBIX PACTEHUI U MOPOA
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHue METOTOB CEJICKIIUN PACTEHUI».

IIpakTuyeckas padora «IIpuBrBKa pacTeHU».

IKckypcusi «OCHOBHBIE METOJBI U JIOCTHXKEHHUS CEJIEKUMHU PACTCHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEbHBIM YYacCTOK, B TEIJIMYHOE XO35SUCTBO, B JaOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOI'O LICHTPA)».

Tema 16. buoTexHo0rus 1 CHHTeTHYECKasi OMOJI0TUsA

OOBEKThI, HCHOJIb3yeMble B OMOTEXHOJOTHH, — KIJIETOYHbIE W TKaHEBbIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, 170'¢ XapaKTEPUCTHUKA. TpagumonHas
OMOTEXHONOTHA:  XJIeOOMEeUeHue, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAENe. Mukpobuonornyeckuid cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
texHonoruii. [IpousBoacTBO Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LIEJICHAIPABICHHOTO 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 pacTeHUU U
k®uBOTHBIX. KpmobGanku. Comarnueckas TuUOpUAM3AIMSI HW  COMaTHUYECKHUU
smOpuorene3. lcmonp3oBaHue TramjiouaAOB B CEJICKIIUM pacTeHuu. [lomyuenue
MOHOKIOHAIbHBIX anmumel. Mcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OILUIOJOTBOPEHHE. PeKOHCTpyKIus
SUIEKJIETOK W KIOHUPOBAHHUE >KMBOTHBIX. METOJl TpaHCIUIAaHTALMKU SIEP KIIETOK.
Texnonocuu 0300p08IeHUS, KYJIbMUBUPOBAHUSL u MUKDOKIIOHATLHO20
DPABMHONCEHUSL CENbCKOXO3AUCMBEHHBIX KVIIbMYP.

XpoMocoMHass W TEHHasi WHXeHepus. VCKyCCTBEHHBIM CHHTE3 IE€Ha W
koHcTpyupoBanue pekomouHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIoCTMKEHUsT M TEePCHEKTHUBBI  XPOMOCOMHOM W TE€HHOHM  HMH)XEHEPHUH.
DKOJIOTHYECKHUE B ITHUECKHE MPOOJIeMbl TeHHOW WHKCHEPUH.

MenunuHckue 6uorexnonoruu. [loctrenomnas nudposas meauruHa. [TIP-
TUarHocTuka. MeTaboJIOMHBIN aHaiu3, TEHOICHTPUYECKUNH aHAJIN3 MpoTeoMa
YyeJoBeKa JIS OIEHKU COCTOSIHMS €ro 3710pOBbs. VCHoib30BaHHME CTBOJIOBBIX
kinerok. TapretHas Tepamus paka. 3D-OuoumkeHepust i1 pa3pabOTKH
(GbyHIaMEHTAJIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3JaHMsl KOMIUIEKCHBIX
TKaHEH COYEeTaHWEeM TEXHOJOTHH TPEXMEpPHOTro OHMOmpUHTHHTA W cKaddoyTuHra
JUISL pELICHUs 3a1a4 IEPCOHATTM3UPOBAHHON MEIUIVHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IIE€JIbI0 oOecrnedyeHus: KOMOWHHPOBAHHOM
3amuTel 0T Bo3Oymutenerd OPBU, ycTaHoBiIeHHWE MOJICKYISPHBIX MEXaHHU3MOB
¢dbynkuonupoanus PHK-comepxaiux BUpPYCOB, BBI3BIBAIOIIUX 0CO00 OMACHBIE
3a00JIEBAHHUS YEIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabmumpl u cxemsl: «Mcronb30BaHUE MHUKPOOPTAaHU3MOB B ITPOMBIIIJICHHOM
pou3BOACTBEY, «KieTounast uHxeHepus», «l eHHas HHKECHEPUS».

JlabopaTopHasi padoTa «l/3yueHrne 00bEeKTOB OMOTEXHOIOTHUNY.

IIpakTuyeckasi padora «llonydeHne MOJTOYHOKUCITBIX IPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOAUTENIbHAA CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTHYECKOE MMPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIOIHOHHBLIX NpeacTaBJeHU B
OoMoJIorum

OponormonHas Teopus Y. JlapBuna. Ilpeamochlik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JIBYOKyIIME CHITBI 3BOJIIOIIMHY BHIOB 10 Y. JlapBuHY (BBICOKAsi HHTCHCUBHOCTD
Pa3MHOXXEHHUSI OpraHW3MOB, HACJIEJCTBEHHAas WM3MEHUMBOCTh, OoOpnOa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIM U UCKYCCTBEHHBIN OTOOD).



Odopmnenne cunTeTnyeckoir Tteopun HIBomonun (CTD). HeltpanbHas
teopus dBomtouuu. CoBpeMeHHas JBONIONMOHHAS  Ouojorusi. 3HauYeHUE
HBOJIIOIIMOHHON TEOPUH B POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JleMoHCTpamuun

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

Tabmumer u  cxembl: «Cucrtema uBoi mpuponbl (o K. Jlunuero)»,
«JlectHunia xuBBIX cymecTB (o Jlamapky)», «Mexanusm (HopMupoBaHUs
NpUCTIOCOOJIEHU y pacTeHuid M KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra mytemectsus Y. lapsunay, «Haxoaku Y. dapBuna», «Dopmbl 60pbObI
3a cymiectBoBaHuey», «lloponabr romybeit», «MHorooOpa3zue KynbTYpHBIX (popm
KarycTbD», «[lopoabl ToManTHuX KHUBOTHBIXY», «CxemMa 00pa30BaHMsI HOBBIX BUIOB
(mo Y. J[lapBuny)», «Cxema COOTHOILIEHHUS MABWXKYIIUX CHUJ 3BOJIOLHUNY,
«OCHOBHBIE TIOJIOKEHHS] CHHTETUYECKOM TEOPHUH 3BOJTIOLIUN.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJibTaThI

[Monynsuust Kak 37I€eMEHTapHas e€JuHULA 3BOMIOLUH. COBpPEMEHHBIE METObI
OLICHKH TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3Mmenenue
reHopoHJa TOMYJSAIMU KaK 3JIEMEHTApHOE JBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoBecus J[x. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOPhl (IBUXKYIIUE CHUIIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHatuBHass u3MeHYHMBOCTh. [[pelid reHoB — ciydaiiHble
HEHANPABJICHHbIE HM3MEHEHUS 4YacToT aenedl B momyisuusax. ekt
ocHoBatensl. Ogpgexm oOymuiiounozo eopaviuika. CHUdMNCEHUE 2eHemUYecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢hexma opetigha eenos 6
bonvwux U manvlx  nonynayusx.  Mwurparmuu.  V3oisiius  TOMYJISIIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoIorHYecKas (pernpoayKTUBHAS).

EcrectBennsiit otOOp — HampaBisomui (HakTop SBOMOIUUA. DOpMEI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIWNA, CTAOWIM3UPYIOIIUMNA,  pa3pbIBAIOIIMIMA
(nm3pynTuBHbI). [lomoBoit oTO0p. BO3HUKHOBEHME W H3BONIOIUS COIMATBLHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocoONeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE ~— MpUCNOCOONeHU y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [lpuMepsl npucrnocoOIeHut y opraHu3MoB: MOPGOIIOTHYECKHE,
dbusnonornyeckue,  OMoxumMuyeckue,  mnoBeAeHUeckue.  OTHOCHUTEIBHOCTH
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BumooOpazoBanue Kak pe3yibTar
MUKpo3BoJtoniny. M3onsiuus — kiodeBod dakrtop BumoobOpazoBanus. Ilytu u
CrIocoObI BU1000pa30BaHuUS: aJIONIaTpUUIeCcKoe (reorpaduueckoe),



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

Mexanu3mbl GOpMUPOBAHUS OMOIOTHUUECKOTO pa3HOOOpa3usl.

Ponbp  »BontonMOHHONW OWOJOTMM B pa3pabOTKE HAYYHBIX METOJ0B
coxpaHeHus: 6MopazHoo0pasusi. MUKPOIBOIIONUS U KOIBOJIIOLHUS MMAPA3UTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O00pBLOBI C HEH.

JleMoHCTpanuu

IToptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuuper m cxembl: «MyTalmoHHass HM3MEHYUBOCTHY, «llomynsimonnas
CTpYKTypa Bula», «CxeMa MposiBieHus 3akoHa Xapau—BaitnOepray, «/Bmwxkyme
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSAIUs MOMYJAlNA CeBAaHCKOM (openny,
«[eorpadmyeckas H3OMSAMUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoity, «llomynsiuruoHHbIE BOJHBI YUCIEHHOCTH XUILIHUKOB U )KepTBY», «Cxema
JEUCTBUSL E€CTECTBEHHOTO 0TO00Opa», «®PopMbl OOpHOBI 3a CYIECTBOBAHHEY,
«npycTpuanbablii MenaHu3M», «KuBble uckonaemsie», «[lokpoBUTENHCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusmnonoruueckue ananranun», «lIlpucrnocoOreHHOCTH OpPraHu3smMoB U e
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bupbl-nBoriHukn», «CTpykTypa BHAa B
npuponae», «CrnocoOsl BUa00OpazoBaHus», «l'eorpaduueckoe BUaI000pa3oBaHHUE
TpEX BUAOB JAHJBIIICH», «DKOJIOTMYECKOE BHA000pa30oBaHUE BUIIOB CHHHID,
«[Tonurmonasl pacteruit», «KamycTHo-peneuHbIii THOPHIY.

O6opynoBanue: repdbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTUIl 1
3Bepeil C MpUMepamMu pa3IMYHBIX TMPUCTIOCOOJICHUH, Yydesa MTHUIl W 3Bepei
pa3HbIX BHJIOB, TrepbapuM pacTeHud OJM3KUX BHJIOB, 00pa30BaBIIMXCS
Pa3TUYHBIMU CITIOCOOAMH.

JlabopaTtopnas paGora «BrbisiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJHOTO
BUJIA».

Jlabopatopnas  pabora  «lIpucnocobienus  OpraHmMsmMoB U HX
OTHOCHUTENIbHAS 1EJIECO00Pa3HOCTDY.

JlabopaTopHasi paGora «CpaBHeHHE BHUIOB 10 MOP(OIOTHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOLMS U €€ pPe3yJIbTaThI

Meronel u3ydyeHHs MakposBojouuu. llanmeoHTronornueckue  METOZBI
u3ydeHust oBojiouuu. [lepexomupie QopMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaguueckue metoasl uzydeHus sBoitouud. CpaBHeHuEe QIOpH U
dayHsl MaTepuKoB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bunbl-
SHIEMHUKHU U PEHKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METObl H3yUECHHUS
HBOMMIOIMHU. ['eHeTHueckue MeXaHU3Mbl DSBOJIOIMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJIOTHYHBIE W  aHAJOTHYHBIE  OPTaHBbI.
PynumenTtapubie  opraHbl M aTraBuU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe  METOJIbl  M3YyYEHHUS  HBOJIOIUU.
['omonoruunbie TeHbl. COBpeMEHHBIE METOABl MOCTPOCHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MYTallUX U BOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWIIa) BOJIOIUU. [Ipunyun cmenvl ynkyui.
HeoOpaTtumocTs 3Bomtonnu. AnanTuBHas paauamus. HepaBHOMEpHOCTh TEMITOB
HBOJTIOIIUH.

JdeMoHCTpamuu

[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnuuel 1 cxeMbl: «DUITOTEHETHUECKUIN PSIT JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crteromnedans»y,  «Punmodute»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpaguueckue 30HB 3emun», «Jlpeld KOHTHHEHTOBY,
«PenukThly, «HaudanmpHble cTaauu 5SMOpPUOHAIBHOTO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «[ OMOJIOTMUHbIE W AaHAJOTWYHBIE OpraHel», «PyaumeHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeEJIOBEKa M IIKMMIIaH3e», «lIaBHBIE
HaIPaBJICHUS 3BOJIOLHNNY, «OO0IIHE 3aKOHOMEPHOCTH SBOTIOLIUN.

O6opynoBaHue: KOJUIEKIIUH, TepOapuu, MYJSDKU HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJIS’KA TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxkaenue U pa3BuTHe ;KU3HHU HA 3emule

HaydHbple TUNOTE3bl MNPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcnepmusi. JloHay4dHble MpeCTaBICHUSI O 3aPOXKIACHUU KU3HU (KpearmoHU3M).
['unoTre3a NOCTOSTHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBep)keHue onbiTamu .
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IpoucxosxaeHue sKM3HU U aCTPOOHUOJIOTHSI.

OcHoBHBIE ATaIbl HEOpPraHWYeCKO HBOJTIOIU Y. [Tnanerapnas
(reosmoruueckasi) HSBOJIONMSA. XUMHUYECKass HSBOJIOLUA. AOWOTEHHBIA CHUHTE3
opraHudeckux BemecTB U3 Heopranmueckux. Omeit C. Mwumnepa u I'. HOpwu.
OO6pazoBanue mnonuMepoB u3 MoHoMmepoB. KoamepBarnas rumoresa A. .
Omnapuna, runore3a nepBu4HOro oynpona k. XomnjaeitHa, reHeTHYECKasi TUTIOTE3a
I'. Mémnepa. Pubo3umsl (T. Yex) m rumoresa «wmupa PHK» VY. TI'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnn u Meronbl e€ wusydeHus. lckomaemble OpraHuyeckue
octatku. ['eoxpononoruss u e€ wMeroapl. OTHOcUTENbHAsT H  aOCOJIIOTHAS
reoXpoHOoJIOTHs. ['eoXpoHOoIOornyecKas mKaia: 30Hbl, SPbl, HIEPUOBI, STTOXH.



HavanpHbple sTanbl opraHnyecko sBomronuu. [losBieHHME M 3BONIOLHUS
NEPBBIX KIETOK. DBOMIOIUS MeTa0onu3Ma. BO3HUKHOBEHHE TMEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTNIEHKU KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOMIOIMOHHOE MPOUCXOKIACHUE
BUpycoB. IIpoucxokieHne MHOTOKIETOYHBIX OpraHu3MOB. Bo3HHMKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLUU BBICHIMX pacTeHuil. OCHOBHBIE apOMOPQO3bI
pactennii. Bwixon pacrenuid Ha cymy. [losBiieHHWE CIIOPOBBIX pAacTEHUN U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. [IpoHcxoxkaeHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tallbl JBOJIONMHU >KUBOTHOTO Mupa. OCHOBHBIE apoOMOPGO3bI
KUBOTHBIX. Benyickas dayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBbie XopaoBbie )KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOLUSA TO3BOHOYHBIX.
[Tpoucxoxaenne ampubuii U pentwimid. [IpoucxokaeHue MICKONMUTAIOIINX U
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
N03BOHOYHBIMU KUBOTHBIMU CYUIU.

PasButre xu3HM Ha 3eMje MO 3paM U MEpUOoJaM: apXel, MPOTEPO30il,
nmajgeo3oi, Me3030H, KaiiHO30M. OOmas XapakTepuCTHKa  KiIWMaTa |
reoJIOrM4eckux TmporeccoB. llosiBneHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yclIOBUs U BIUSHUE HA Ta30BbII COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHUSI — 3KOJOTMYECKHE KpHU3UCHl Ipouuioro. [IpuuuHel u
CJIEACTBUS MacCOBbIX BbIMUpaHU. COBPEMEHHBIM 3KOJIOTMYECKUN KpHU3UC, €T0
ocodenHoctu. [Ipobiema coxpanenus 6mopazHoodpas3us Ha 3emiie.

CoBpemeHHasi cucTteMa opraHudeckoro mupa. [IpuHIuUINB KiaccupuKaiuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

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

Tabmump! 1 cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
U3YUYEHUIO caMo3apokIeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpmy,
«JTampl  HEOPraHWYECKOW  3BomoUun»,  «l'eoxpoHoJOrMyeckas  MIKalay,
«HadanpHble dTalbl OPraHUYECKON 3BONIOLUNY, «CXxeMa 00pa30BaHMs DYKAPUOT
nytéM cumOuorenesa», «Cucrema >XUBOM mnpupons», «CTpoeHHe BuUpycay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHorokserounsie Boaopociny», «Mxm», «llanopotHukm», <« onocemMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTUSA >KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocTeitmuey, «KuieyHonoaocTHBIEY,
«ITnockue YEPBUY, «HEHUCTOHOTHEY, «PbIOBIY, «3E€MHOBO/THBIEY,



«IIpecmbikarommecs», «lItuupe», «Mnexkonuraronme», «Pa3BuTue XU3HH B
apxenuckou 3pey», «Pa3BuTHE KU3HU B MIPOTEPO30MCKON 3pe», «Pa3BUTHE )KU3HU B
MAJICO30MCKON 3pey», «Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B
KaiiHO30MCKOM 3pey», «COBPEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHUM pa3IMYHBIX OTAENOB, KOJUIEKIUH
HAaCEKOMBIX, BJIAXKHBIE MMPENapaTbl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMU
UTJIOKOXKMX, CKEJEThl IT03BOHOYHBIX JKUBOTHBIX, 4Yydella NTUL MU 3Bepew,
KOJUIEKIIMM OKaMEHEJIOCTEH, TOJIE3HBIX HCKOMAEMBbIX, MYJSKHM OpPraHMYeCKHX
OCTaTKOB OPTaHU3MOB.

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

JlabopaTtopHass pabdora «/I3yueHue M ONHCaHUE MCKONAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IlpakTuueckass padora «l3yueHne 0COOCHHOCTEH CTPOCHHS pPaCTESHUM
Pa3HbBIX OTZIEIIOBY.

IIpakTnueckas padora «3yueHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPONOIeHe3

Pa3znensl 1 3agaun aHTPONOIOrUA. MeTOIbl aHTPOTIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUHU 4elioBeKa. Penurunosnbie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CX0ACTBO YeNoBeKa C )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOpPQOJIOTHYECKUE, AMOPHUOJIOTHYECKHE, (bU3H0JIOT0-OHMOXUMUYECKHE,
noBefeHyeckre. OTINYMS YeJIOBEKa OT KMBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3zBuTHE roJI0BHOrO MO3Ta M BTOPOMl CUTHAJIBHOMN
CUCTEMBI.

JBuxkyiue cuiibl ((pakTopbl) aHTPOIOTeHe3a: OMOJIOTMUECKHUE, COLIMATIbHBIE.
CooTHoIieHre OMOJOTUYECKUX U COLIMATBHBIX (DAKTOPOB B AaHTPOTIOTEHESE.

OcHOBHBIE CTaauM aHTpororeHe3a. PanHue dYenoBekooOpa3Hbie 00€3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHUIBI — O0IIHE MPEKH YeT0BEKOOOPa3HbIX 00E3bsSH U
JMoJIei. ABCTPaJONUTEKH — ABYHOTHE MPENKH JItoAeh. YeloBeK yMelbli, MepBbie
W3TOTOBJIICHUSA OPYAUN TpyAa. YenoBeK NPsSMOXOISIIAN U TEPBbIA BBIXOJ JIFOJIEH
3a mnpenensl  Adpuku. YenmoBek reipenbOeprckuii —  oOmMA  TIPEOK
HEaHJIepTaIbCKOrO0 YEJIOBEKA M 4YeJIOBEKa pa3yMHOro. YUenoBek HeaHIepTaTbCKUI
KaK BHUJ JIOJEH XOJOJHOro KinmaTa. YeaoBeK pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKMN YEJIOBEK, OCBOEGHHWE KOHTHMHEHTOB 3a Tnpenenamu AdQpuku.
[TaneoreneTuka 1 NajseoreHOMHUKA.



DBOMIONMSA COBPEMEHHOT0 4esoBeka. EcTecTBeHHBI OTOOp B MOMYIISIUSAX
yesioBeka. MyTalnuoHHBIN Tiporiecc U noaumopdusM. [lonmynsuroHHBIE BOJHBI,
npeid renoB, murpamus U «3h(EeKT ocHOBaTENs» B MOMYIALMIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckue pachbl. Ilonsitue o pace. bosblime pachl: €BpoOIneouHas
(eBpasmiickasi),  aBCcTpajo-HErpougHasi  (dPKBaTOpHaJIbHAs),  MOHITOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YelOBEeKa IO IJIaHEeTe.
EnuncTtBOo  uyenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IprcniocoOEeHHOCTh YeJoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKAlOUIeH Cpebl.
Bnusinue reorpaduueckoit cpenpl UM Apeiida reHoB Ha Mopdoioruio U
(U3HOJIOTHIO YEeIOBEeKa.

MexauciuruiiHapasie  MeToAbl B (u3uueckoir  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHU.  OBOJIOLUMOHHAS  QHTPOINOJOTHS W MaJIEOAHTPOIOJIOTHS
YeJIOBEUYECKUX NOMYJALUA. bruocolnuanpHble UCCIEAOBAaHUSA MPUPOIBI YEJIOBEKA.
HccnenoBanrie K03BOTIONUH OUOJIOTMYECKOTO M COLIMATIBHOTO B YEJIOBEKE.

JdeMoHCTpamuu

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

Tabnuuel u cxembl: «MeTobl aHTPOTIOIOTUNY, «[ 0JIOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIUMITaH3ey,
«PynMMeHTHI U aTaBU3MbDY, «JIBUKYIIUE CHIIBI aHTPONIOTEHE3a», « IBOJIIOLUMOHHOE
IpEBO  4YeloBEeKa», «ABcTpanonutek», «YenoBek  ymenbli», «YHemoBek
npsAMOXOIAIINi», «JleHncoBckuil yenoBek» «Heannepranbup», «KpoMaHbOHLBDY,
«IIpenku yenoBeka», «ITarbl IBOITIOLMHI YEIOBEKA», «Packl 4eIOBEKay.

O6opynoBaHue: MYISDKM — OKaMEHENOCTeH, TMpeIMEeTOB MaTepuaIbHOM
KyJIbTypbl TPEAKOB 4YeJOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOIOTUYECKUMU U OUONEHCKUMHU CIOK€TaMU TPOUCXOXKJEHUS dYeJIOBeKa,
dboTorpadguu HaxoIOK UCKOTMAeMbIX OCTATKOB UEJIOBEKa, CKEJIET YeI0BeKa, MOJIENb
yeperna 4YeJOoBEKa W Yeperna IIMMIIAH3€, MOJENIb KHCTH 4YEJIOBEKa U KHUCTHU
[IMMIIaH3€, MOAEIHN TOPCa MPEIKOB YEIOBEKa.

JlabopaTopHasi padora «l3yueHue o0coOOEHHOCTEH CTpPOCHHUS CKeleTa
YEJI0BEKa, CBS3AHHBIX C MPSAMOXO0KICHUEM).

IIpakTnuyeckas padora «/3yyeHue S3KOJOTMUYECKUX aJanTalui 4eT0BEKay.

Tema 6. Jxojormsi — HaAyKa O B3aMMOOTHOUIIECHHUSAX OPraHU3MOB U
HAJIOPTraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apoxaeHue U pa3BuTHE dKojoruH B Tpyaax A. ['ymb6onpnara, K. @. Pynbe,
H. A. CesepioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMHU HayKaMHU.



Mertonbr skonoruu. IloneBbie HabOmOMEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
NpUpOAHbIE M JabopaTopHble. MojenupoBaHue B JKOJOTHMH. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKAJIbHBIN, pEerHOHATBHBIN U TJI00ATBHBIMH.

3HaueHUE DKOJOTMYECKUX 3HAHUW I YeJOBEKa. KOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBa CBsI3€l 4esioBeuecTBa ¢ npupoaoi. dopMupoBaHue
AKOJIOTUYECKOM KYIbTYpbl U 3KOJIOTHUECKON I'PaMOTHOCTH HACEIICHMUS.

JdeMoHCTpamuu

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

Tabnuuel u cxembl: «Pasznensl skomorumy», «MeTonbl skojgorum», «Cxema
MOHUTOPHHIA OKPYXAOIIEH Cpeab».

JlabopaTopHas padora «3yuyenue METOJ0B AKOJIOTHYECKUX
UCCIIEOBAaHUI.

Tema 7. Oprann3mMsbl U cpeaa OOUTAHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH ux naeictus. Knaccudukanms
HKOJIOTHYECKUX (HaKTOpPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpororeHHsie. Oo1ue
3aKOHOMEPHOCTH ACHCTBUS dKojornueckux Qakropos. IIpasuno munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak s3Kosnoruueckuii ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHil M JKMBOTHBIX IO OTHOLIEHHMIO K cBeTy. CHUrHajabHas poJib CBETA.
DoTONEePUOIN3M.

Temmnepatypa kak »skojiorudeckuit ¢akrop. JleiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxomorumdeckuit Qaktop. Ilpucmocobrenust pacteHud K
noJiiep>kaHuio BogHOro Oananca. Kiaccudukanus pacTeHHil MO OTHOIICHHIO K
Bojie. [Ipucnoco6enust >)KkMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIlIHAas, TOYBEHHAs,
rlyOMHHasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpell obuTaHusi opranu3mMoB. [IpucrnocoOieHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4Hble PUTMBL. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU JKU3HU.

XKuznennole Qopmel opranusmoB. [loHstne o Ku3HEHHOUW (opme.
XKuznennsie GopMbI pacTeHUIl: 1epeBbs, KyCTAPHUKHU, KyCTAPHUYKHU, MHOTOJIETHUE



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

buornueckue (haxTopHI. Bungsr OMOTHYECKUX B3aNMO/IENCTBUH:
KOHKYPEHIIUS, XUIIHUYECTBO, cMMOM03 u ero (opmel. [lapasutusm, kooneparus,
MYTYyalau3M, KOMMeHcaIu3M (KBapTHUPAHTCTBO, HaxyeOHn4YecTBO). Hetpoduueckue
B3auMoOJeHCcTBHS  (TomMueckue,  (Gopuyeckue, (Qadpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJECUCTBUI JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpelie
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKITIOYESHHUSI.

JleMoHCTpanuu

Tabmuuel uw cxeMbl: «Oxojoruueckue Qakrtopb», «CBETOBOHM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TermioKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIEY», «DU3MOTIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHHS OpraHU3MOBY», «bUOIOrHYecKUue pPUTMBDY,
«Kusnennsie  Gopmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOro jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutuszm», «Konkypenmus», «CuMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W SKUBOTHBIX, MPUCIOCOOIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEIIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOIIOOMBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIUBbIE KOMHATHBIE PACTeHUS, TepOapuu U KOJUIEKIIMH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pAacTEHUM, Uydesia MTHUIl U 3Bepei, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpodutam, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHus] JaHHBIX TPYII, KOJUJIEKIIMU >KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cperax,
repOapu M KOJUIGKIIMM pACTEeHUW ¢ IKUBOTHBIX, OO0JaJa0IMUX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBHH >KM3HHU, TepOapuul H
KOJUIEKIIMM PACTEHUU U KUBOTHBIX PA3IUYHBIX >KMU3HEHHBIX (POPM, KOJIEKIIMU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlabopaTtopnas pabora «BbisBIeHHE MPUCTIOCOOJICHU OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTtopnas pabora «BbisBIeHHE MPUCTOCOOJICHU OPraHU3MOB K
BIIMSTHUIO TEMITEPATypPhI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOEHHOCTH pACTCHHH U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ixos10rust BUA0B U NOMYJISAIIMH

OKOJIOTUYECKUE  XapaKTEPUCTHKUA  TMOMYJISALHH. [Momynsimust  Kak
Oouonornyeckas cucreMa. Posib HEOAHOPOIHOCTH Cpelibl, (pu3ndeckux 6apbepoB U
0COOEHHOCTEHM OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nomyisiuid. OCHOBHBIE TOKa3aTeIW MOMYJSIIIUU: YHCIEHHOCTh, IUIOTHOCTD,



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

DKxoyiorudeckas CTpykTypa nomyianuu. OleHKa YUCIECHHOCTH MOMYJISIUU.
JlnHamuyKka TonyJsiuMu W €€ peryisanus. buoTtnueckuidi moTeHUMaN MOMYJISIIIUAM.
MoaenupoBaHue TMHAMHUKA TONyJIsiuu. KpuBble pocTa YUCI€HHOCTU MOMYJISIINH.
KpuBbie BbDKMBaHUsI. Perynsius 4YUCICHHOCTH TOMYJAMUN: PoJib (PaKTOpOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTpATETuy BUIOB (I- U
K-crparerun).

[TonsiTue 00 »KoJOTMUECKOW HUIE BHaa. MectooOutanue. MHoOromepHas
MoOJieNb 3Kojormueckor Humm Jx.M. XarunmHcona. Pa3zmepsl 3Kkosiornueckoiu
Huid. [loreHunansHast U peaau30oBaHHAST HUIIIH.

Bun kak cucrema nonmynsuumil. Apeansl BUIOB. Buabl U HUX KU3HECHHBIC
CTpaTeruu. JKOJOTNUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpallUi >KUBOTHBIX. buosoruyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdeMoHCTpamuu

[Toptper: dx. . XaT4ynHCOH.

Tabmumbel u  CXeMbl: «ODKOJOTHYECKHE XapPaKTCPUCTHKU  TOMYJISIIHI,
«IIpocTpaHcTBEHHass  CTpyKTypa  MoOnyjsanuu», «Bo3pacTHbple  OUpaMubI
nonyisuuny, «CKOpPOCTh  3acelieHUsl TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmy, «Mogenb skosornueckort HumM k. M. XatunHconay.

O6opynoBaHue: repOapuu pacTeHUN, KOJIJIEKITUU KUBOTHBIX.

JladopaTopHasi paGora  «lIpucmocoGieHus ceMsH  pacTeHMH K
PacCeICHUIO.

Tema 9. IKos10rusi CO00ECTB. IKOJOrHUYECKHE CUCTEMBbI.

CoobmiecTBa opranu3moB. buoreHo3 u ero crpykrypa. CBs3u MEXIy
OopraHu3MaMH B OMOIIEHO3E.

Oxocucrema Kak oTkpbiTas cucrema (A. k. Tencnu). OyHKIMOHATbHbBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLEHTBI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckne nenu u ceTtu. AOUOTHYECKUE OJIOKHU
skocucteM. [TouBbl U Wikl B 3kocuctemMax. KpyroBopot BelIeCTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeJIM  DKOCUCTEMBI.  buomacca W OpPOIYKIMSL.
DKOJIOTHYECKHUE TTUPAMUIBI YUCell, 0MOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpouixu. Dayxmyayuu.
HampapiieHHBIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBudHbie U
BTOPUYHBIE CYKIECCMM U UX MNPUYUHBL. AHTPOIOI€HHBbIE BO3JIEHUCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOWYMBOCTU COOOIIIECTB.



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

AHTpPOTIOTEHHBIE JKOCUCTEMBI. ATpO3IKOCHCTEMa. ATpOICHO3. Paznmuuns
MEX]Ty aHTPOITOTEHHBIMH U TIPUPOTHBIMH SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTpomM3amus TOPOJCKOH QayHbl. buonormueckoe wu
X03CTBEHHOE 3HAYCHHE arpPOIKOCUCTEM M YPOOIKOCHUCTEM.

3akoHOMEepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgekma u 8udo08-30upuxamopos (Kiouesblx
8U008) 8 pynkyuoHuposanuu s3xkocucmem. [IepeHOC JHEPTHH U BEIIECTB MEXKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJISIUNA ¥ SKOCUCTEM
B YCJIOBHSIX €CTECTBCHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmuol 8030elicmeusi  3A2PA3HEeHUll  PA3HLIX munog Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NORYJSAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbL  IKOJOSUYECKO20 — HOPMUPOBAHUSL  AHMPONO2EHHO20 — BO30€lCHEUSL.
MeTo10710THS MOHUTOPHUHTA €CTECTBEHHBIX M AHTPOTIOT€HHBIX YKOCUCTEM.

JleMoHCTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuoIleHO3a»,  «IKocucTtema

MIUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHATbHBIE
IpyNIbl OPraHu3MOB B 3KocucTteMe», «KpyroBopoT BelIeCTB B IKOCHUCTEME,
«llenu nuranus (macTOUIIHAS, JETPUTHAS)», «IKOJIOTHUUYECKAs MUPAMUJIa YHCEID»,
«IKonoruyeckas nupamusia OMOMacchl», «IKOJOTHUYECKass MUpamMuia SHEPTUn»,
«O6pa3oBanue 6onoTay, «llepBuuHas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay», «JKocuctemMa 03epay», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumeps ypOooskocuctem».

O6opynoBanue: repdbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTUIl 1
3Bepeit, repOapuu KyIbTYypPHBIX U TUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypoodKOCUCTEMBI».

Jlabopatopnas padora «M3ydyenue paszHooOpaszus MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYpcusi «DKCKYpCUsS B TUIMYHBIA OMOTEOIeHO3 (B qyOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBINA UM TOMMEHHBIN JIYT, 03€PO, OOJIOTO).

IKCKypeHusi «IDKCKypCcUs B arposkocucTteMmy (Ha MoJie WIM B TEITUYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodanbHasi IKOCHUCTEMA

buocthepa — obOmemnanerapHas o6ojouka 3eMIH, TlI€ CYHIECTBYET WIH
CylllecTBOBaja ku3Hb. PazBuTHe npejicTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocheps! u e€ coctan. XKupoe
BelecTBO Onocdepsl U ero GyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdepnl. OcobeHHOCTH OMochepsl Kak
ri106abHOM 3KocHucTeMbl. JJuHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKHUE ITUKIBI (YTiiepoia, a30Ta). PUTMUYHOCTD SIBICHMI
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. Ilonstue o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE U IUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MYCTBIHU, TPOIIMUYECKHE Jieca, BEICOKOTOPhs. Kinmar, pacTUTeNnbHbIN U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KUBBIX CUCTEM, OLIEHKA WX PECYPCHOTO MOTEHIMAa 1
ouochepHbIX (HYHKITUH.

JdeMoHCTpamuu

IToptpetsl: B. U. Bepnanckuii, 3. 31occ.

Tabmuuer u cxemol: «['eocdepsr 3emin», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopoga B MpUPOIEY,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Onombl cymmy, «Kinumaruueckue
nosica 3emum», «Tynapay, «Taiiray, «CMmemanasiii gecy, «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiaay, « Tponudeckuii necy.

Oo6opynoBanue: repdapun pacTeHHUI pa3HbIX OMOMOB, KOJUIEKITUHN >KUBOTHBIX.

Tema 11. YestoBek U oOKpy:ka0inas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYMHBL. Bo3zgeiicTBue denoBeka Ha
ouocepy. 3arpssHeHue BO3AyIIHOM cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BogHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpOIIOreHHOE BO3/CHCTBUE HA PACTUTEIBHBIM M KUBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO M UBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbl MPHUPOIBL.
Kpacubie xuuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
boranuyeckue caapl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIE TPUHIMIBI YCTOMUYMBOTO PA3BUTHUSA UYETOBEYECTBA W IMPHUPOJIBI.
PanvonanbHO€  MPUPOOMNOJB30BAaHHME M COXpaHEHHE  OHUOJIOTHYECKOTO
pazHooOpasust 3emun. OOIIKMEe 3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJOTHUYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIE MOCIIEICTBHS.

Pa3BuTHe METOJOB MOHUTOPHUHTAa pa3BUTHS OMACHBIX TEXHOTC€HHBIX
nporueccoB. Cucmemuvle ucciedosanusi nepexooa K pecypcocbepezaroweli u
KOHKYDeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanouvie ungopmayuonnvlie cucmemsl, obecneuugarouwjue O00CMyn K
uHgopmayuu no  CcocmoAHUI0 OMOENbHbIX U008 U IKkocucmem. (OCHOBbL



IKopeadburumayuu dKocucmem U cnocob6os 00pvbOLl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxyus Mopckux u Ha3emMHblX IKOCUCHEM.

JleMoHCTpanuu

Tabmumber w  cxembl:  «3arps3HeHHe  atMocdepb»,  «3arps3HEeHHe
runpocheprr», «3arps3HeHue mouBb», «llapHuUkoOBBIE 3ddekT», «Ocobo
OXpaHsieMbIe TIPUPOTHBIC TEPPUTOPHI», «KMOJETHN YIIPABIIEMOTO MUPAY.
ObopynoBanue: (ororpaguu OXpaHIEMBIX pacTCHHH M JKUBOTHBIX KpacHoi
kHuru Poccuiickon denepanuu, KpacHol KHUTH pEruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHUS
OoOy4YaromMMHUCS TPOrpaMM CpeIHEro oO0miero oOpa3oBaHUs: JUYHOCTHBHIE,
MeTanpeIMETHbBIE U TPEeIMETHBIE.

B cTpykType NTMUHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOrPAMMBbI IO OHUOJIOTHH
BBIJIENICHBI CJIEAYIONIME COCTABIAIONINE: OCO3HAHUE O0YYaIOIMMUCA POCCUMCKOM
IPaXKIAHCKON UIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpENENEHUI0, Haauyue Momusayuu K OOy4eHHIO  OHOJIOTHH,
yeneHanpagienHoe pazsumue BHYTPEHHUX YOEXKICHUH JMYHOCTH Ha OCHOBE
KJTIOYEBBIX ILIEHHOCTEH W HCTOPUYECKHX TPAAMIMN pa3BUTUS OUOIOTHYECKOTrO
3HAHUSI, 20MOBHOCHb U CNOCOOHOCMb 00YUAIOIUXCSl PYKOBOACTBOBATHCS B CBOEH
JESTENbHOCTH I[€HHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, TMPHUCYIIUMU CHCTEME
Ouonornyeckoro  oOpa3oOBaHMs, Haluyue  HNPABOCO3HAHUSA  DKOJOTHUECKOM
KYJbTYPBl, CHOCOOHOCMU CMABUMb TEIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPaMMBbI IO OMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE Y4eOHOW M BOCHUTATEIHLHOW JAESTENIBHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMHU, HCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMH, MPUHATHIMU B OOIIECTBE NpaBWJIaMH M HOPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT TMPOIECCAaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS W
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXEHUS K 3aKOHY W MPABOIMOPSJIKY, YEIOBEKY Tpyda U CTaplieMy MOKOJICHHIO,
B3aMMHOTO YBa)XEHUS, OEpPEKHOr0 OTHOIICHHS K KYJIbTYpHOMY HaclIeAuio |
TpaJMIMsIM MHOTOHAIIMOHAIBHOTO Haponaa Poccuiickoit denepanuu, npupoje u
OKpYyXaroliei cpene.

JImdHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHoro mpeamera «buomorus»
JOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIbITA U OMbITA JESITEILHOCTH B IMPOIIECCE pealn3allid OCHOBHBIX HaIpaBJICHHM
BOCIHUTATENILHON JESTENHHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUH 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUKUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TpaB U OOs3aHHOCTEH, YyBaKEHHE
3aKOHA U MPaBONOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBbHOCTH IIPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OIpPEAENATh COOCTBEHHYIO TMO3HIMI0 MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XU3HU U OOBICHSTH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH C pa3HbIMU YOSKICHUSIMH, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIBbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHHUS
yueOHBIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBaXXHUTEIHHOTO
OTHOIICHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYKIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUICKOI IPaKIaHCKOMN UIECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoly, UyBCTBA OTBETCTBEHHOCTU IEpeN
Ponunoi, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACHEAUIO U MaMSATHUKAM MPUPOJBI,
NOCTHKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAQJ POCCHHCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHEe OWOJOTMU, TOHMMAaHUS 3HAUYC€HHs OWOJOTMU B TO3HAHUHM 3aKOHOB
IPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOI0 00IIEeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTHPYSCHh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTENSIM, CO3/IAHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TPUHATHS LIEHHOCTEN CEMEHHOM JKHU3HU B COOTBETCTBUU C
TpaguuusaMu HapozioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHYECKOE OTHOIIEHWE K MUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHHI;

NOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEUCTBUSA KMUBOW NPUPOIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJIAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIATH Ka4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJIbTYPbI 30POBbSI U
IMOIMOHAJIBHOIO 0JIAarONOJIyYHs:

NOHMMAaHWEe U peanu3anus 370poBOoro u 0Oe3omacHoro oOpasa >KU3HU
(3mopoBoe  muTaHWE, COOJIOJIEHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peEryspHas Quznyeckas
aKTUBHOCTB), O€pekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHMS K
COOCTBEHHOMY (DPU3MUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NOHMMAHHUE I[IEHHOCTU TMPaBWI HWHAUBUAYAJBHOIO M  KOJUIEKTUBHOI'O
0€30MacHOro MOBE/IEHUS B CUTYAIUAX, YIPOKAIOIIKUX 3JOPOBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCJEACTBUN U HENPUATHS BPEAHBIX NMPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUS1 );

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITNIOJIHSTh TAKYIO A€ TEIbHOCTB;

MHTEpEC K pazNuyHbiM cepaMm MpoecCHOHAIBHON AESITeNIbHOCTH, YMEHHE
COBepIIaTh OCO3HAaHHBIM BBHIOOp Oyaymed mnpodeccud ¢ Pealn30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOE OTHOIICHHE K NPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBILIIEHUE YPOBHS JKOJOTHYECKOM KYyIbTYpbl: TPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYIIKOB M OLEHKM HUX BO3MOXHBIX TIOCIEACTBUN IS
OKpY’KaroUEN Cpebl;

OCO3HAaHHE TJI00aJIBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJjeM M MyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MpPH HU3YYEHUU OHOJIOTHH
3HaHMSI W YMEHHUS TMPU PEIIeHUH MpoOJIeM, CBS3aHHBIX C PaIlMOHAIbHBIM
OPUPOIOIIONIH30BaHNEM  (COOJNIIOIEHHE  TpaBHJI  TOBEIEHHUS B MPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEWCTBUM, NPUHOCIUIUX BpEd  OKpYKarolleu
NPUPOJHON cpefie, YMEHUE MPOTHO3UPOBATH HEOJIArOMPHUSITHBIE 3KOJOTHYECKHE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUI U MPENOTBPAILATH UX;



HAJIMYME Pa3BUTOTO 3KOJOTMUECKOT0 MBIILICHUS, YKOJIOTMYECKON KYIbTYpHI,
OTbITa JeSTeTbHOCTH HKOJIOTHYECKOM HaIPaBICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATHUBHON U COLIMAIBHOU
NPAaKTHUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN MEATEIbHOCTH IKOJIOTHUYECKOM
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JHMAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpEe/CTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OMONOTMM Kak HayKd, OCO3HaHus e€ poju B
(GbOopMHpPOBAaHUY PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEIOCTHOTO
npesiCTaBleHus: 00 OKpYXKaloIeM MHpEe Kak O €IMHCTBE IMPHUPOIbI, YeTOBEKa U
oOmIecTBa, B MO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUHd MpodsieM
COXpaHEHUS IPUPOJTHOTO PABHOBECHUS,

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUU JUIsI COBPEMEHHOM HHBWIM3AINU:
oOecrieuyeHus: HOBOTO YpPOBHS pPAa3BUTHSA MEIUIIMHBI, CO3JaHUE MMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh  pecypcHble  MPOOJEeMBbl  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTel BBIXOJIa U3 II00aJbHBIX IKOJIOTMYECKUX MPOOIIeM U
oOecrieueHusi  mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYeHUH OWMOJOTUYECKUX 3HAHUM B IEIAX
NOBBILIIEHUSI  OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTU OOydYarommuxcs, GopMUpyeMoil
P U3y4eHUU OUOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJOB MO3HAHUS, UCIIOJNB3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIHOCOOHOCTM HCIOJIb30BaTh IMOJIy4YaeMble 3HAHHS JUIsl aHaldu3a W
OOBSICHEHUS SIBICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHHH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aK/IIOUEHHMsS] Ha OCHOBE HAY4YHBIX (DaKTOB H
MUMEIOIIUXCS JaHHBIX C LIEJIbI0 MOJYyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCIOJIb30BaTh OHOJOTUYECKUE 3HAHMS IS
pelieHus npoosieM B peabHbIX KU3HEHHBIX CUTYalUAX;

OCO3HAHHME IEHHOCTH HAYYHOM IeATETbHOCTH, TOTOBHOCTH OCYILIECTBIIATH
POEKTHYIO U UCCIEA0BATENbCKYIO AESTEIbHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUW MO OHMOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOSHUS y4eOHOro mnpeaMera «buomorusy
BKJIFOYAIOT: 3HA4YMMBbIE i1 (OPMUPOBAHUSI MHPOBO33PEHUS OOYUYAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPa)KaArOIIUe
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CcHenuuKy MeTOJ0B IO3HAHWUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, YHEPTHUs, SBJICHHE, MPOIIECC,
cUcTeMa, Hay4yHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/IOBaHNe,  HaAOJIIOJIeHWe, W3MEpeHHe, OKCIEPUMEHT W  JApYrue);
yHUBEpCalibHbIe ydeOHbIe JeicTBUs (TTO3HABaTEIbHbIE, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaoIue dbopmupoBaHue G yHKIHMOHATBEHOM
IPaMOTHOCTH M  COIMAJIBHOM KOMIETEHIMU O0OYyYaroluxcsi; CIOCOOHOCTh
oOy4arommxcs UCIIOJI30BAaTh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  yHUBEpPCAJIbHBbIE y4YeOHBbIE JICUCTBUA B
MO3HABATEJILHON U COLIMATIbHOU MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM HAa YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT chopMUpPOBaHbl IO3HABATEIbHBIC
YHUBEpCaJIbHbIC YUeOHbIE AEHCTBHSI, KOMMYHHKATUBHBIC YHHUBEPCAIbHbBIE YICOHBIC
JEUCTBHS, PETYISTUBHBIC YyHUBEpPCAJbHBIC Y4YeOHBIC JCHCTBHUS, COBMECTHAas
JIEATCIIFHOCTb.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS IPOTPAMMBl CPEIHETO O0OIIero
00pa3oBaHUs JIOHKHBI OTPaXKaTh:

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (OPMYJIIMPOBaTh W aKTyallM3UpOBaTh  MpoOJIeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCupUKAIIUKA, 0000IEHNS), paCKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIWBATh
CBSI3M C APYTUMH TOHATUSIMH );

ONpeAeisaTh LEIH JeSITEIbHOCTH, 3ajJaBas IapaMmMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISAMU;

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

CTPOUTH JIOTUUECKHE pacCyXJIeHHs (MHAYKTUBHBIE, JIEIYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

PUMEHSITh CXEMHO-MO/ICIIbHBIC CpencTBa JUTS MPECTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TaKke  MPOTUBOPEUYMH  pa3sHOrO  pojJa,  BBIIBJIECHHBIX B Pa3IUYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH pPEHISHHsS MPOOJIEeMBbI C YUETOM aHAIN3a MMEIOIINXCS
MaTepUaIbHbIX U HEMaTepUATIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIEATEIIbHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIIEHUBATh PUCKHU MOCTECTBUM IEATEILHOCTH;

KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  peabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIIEHUN )KU3HEHHBIX TPOOJIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJICTh HaBbIKAMH y4eOHO-HUCCIIEIOBATEIBCKON U TIPOSKTHOH JeATeIbHOCTH,
HaBBIKAMHU  paspenieHuss MpobsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHUTO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIMUHbIE BUJBI JEATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalfi, MPeoOpa3oBaHUI0 W NPUMEHEHHIO B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPH CO3aHUN YICOHBIX U COIIMATIbHBIX TIPOCKTOB;

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

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7a4d B 00pa3oBaTEIbHOU
NeSATeIbHOCTH U )KU3HEHHBIX CUTYAIUsAX;

BBISIBJIATh TPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHMs, HaXOIUTh apryMEHThI IS JI0Ka3aTelbCTBa
CBOUX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3MPOBATh IIOJYUYCHHBIE B XOJE peUIeHUs 3aJa4d  PE3yJbTaThl,
KPUTHUUYECKHU OIICHUBATH MX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYAIlMsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIAThH IIeJICHANPABICHHBIN TOUCK IMEPEeHOCca CPEJICTB U CHOCO00B
NercTBHS B TPOGECCUOHATIBHYIO CPEIy;

yMEThb TMEPEHOCHUTh 3HAHUS B IO3HABATEIBHYIO M IPAKTUUYECKYI 00JacTH
JKU3HEIEATEIBHOCTH,

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MpeJjiaraTh OpPUTHHAIBHBIC TOIXOABl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE aIbTePHATUBHBIC PEIICHUS.

3) pa6oTa ¢ undopmaumeii:

OPUEHTHPOBATHLCS B PA3IMYHBIX HCTOUYHHUKAX WHPOpMAIUHU (TEKCTE yU4eOHOTO
nocoOusi, HAayYHO-TIOMYJSPHOW JIMTEepatype, OHOJOTHUUYECKUX CIIOBapsAX U
CIIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zaxX NaHHBIX, B MHTepHETE), aHaIU3UPOBaATh



MHPOPMAIUIO Pa3TUIHBIX BUAOB M (HOPM TPECTABICHUS, KPUTUICCKU OICHUBATH
e€ I0CTOBEPHOCTh ¥ HETPOTUBOPEUNBOCTH;

bopMyIHUpOBaTh 3aMpOChl U MPUMEHSATh Pa3IMIHBIE METOMBI TPH TOUCKE U
otbope Ouosornueckoit mHGOpMAIIUU, HEOOXOIUMOM JJIsl BBITIOJIHEHUST yYEOHBIX
3aad;

npuoOpeTaTh OMBIT HCIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BaHUS PA3IMIHbIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBHIOMpATh  ONTHUMAIBHYIO  (OpMY  TNPEACTABICHUS
ouosiorndeckoit nHGopMaruu (Cxemsbl, rpauku, TUarpaMMbl, TaOIUIbI, PUCYHKHU
" Ipyroe);

UCTIONh30BaTh HAYYHBIA S3BIK B KadyecTBE CpeACTBa MpH pabore ¢
Owonormueckoil WHpOpMaIMed: MPUMEHATh XHMHUYECKHe, (Qu3nUYecKkne WU
MaTeMaTUYeCKUEe 3HAKW W CHMBOJBI, (OPMYIIbI, abOpeBUaTypy, HOMEHKIATYDY,
UCTIOJIB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISTHOCTH;

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

OgiafieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH AeHCTBUSIMH:

1) o6menume:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO Y4aCTBOBAThH
B MAJIOTe WM JUCKYCCHUHU IO CYIIECTBY OOCYXmTaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIIGHO BBIMIOJIHEHUS IpeaiaraeMoil
3a]]a4M, YIUTHIBaTh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUN IPYTUX yYaCTHUKOB
JMaIIOTa WA TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHsS, TOHUMAaTh 3HAYCHUE
COLIMATBHBIX 3HAKOB, TPEINOCHUIOK BO3HHKHOBEHHS KOH(MDIUKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aMMOJICHCTBHS, TIOHUMATh
HaMepEeHUs IPYTHUX JIIOJIeH, MPOSBISATh YBAXKUTECIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (hopMe (HOpMyITHPOBATH CBOU BO3PAKCHHS;

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

2) coBMecTHAas JAesSITeJIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHONH W WHINBUIYATHHOU
paboTHI MPHU pelIeHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIOBLIX ()OPM B3aMMOCHCTBYSI MPU pEIICHUH YIeOHOM 3a/1a4H;

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



OPUHUMATh LM  COBMECTHOW  JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ IOCTHUKEHHUIO: COCTaBIATh IUJIaH JACHCTBUMH,
pacupenensiaTh poiu ¢ Y4ETOM MHEHMHM YYaCTHHUKOB, OOCYXAAaTh pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJIOro yYacTHUKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE€ TMPOEKTHI, OLIEHUBATh WJEW C TO3WLIUU HOBHU3HBI,
OpPUTHUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEJECHUE B PA3IUUYHBIX
CUTYallUSX, TPOSABIIATh TBOPUECTBO U BOOOpaKEeHUE, OBITh MHUIIUATHBHBIM.

OgyajjeHNe YHUBEPCATBLHBIMH PeryJTUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JUISl BBISIBIICHUS MpPOOJIeM M UX
pEIIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYaIUsX;

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

CaMOCTOSATEILHO OCYIIECTBISATh MO3HABATEIbHYIO NIE€ATENbHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1a4yu B 00pa30BaTeIbHOMN
NS TENHHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATETIbHO  COCTABJISITh IUIAH pEIICHHUS TNpoOJieMbl €  Y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOUTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTo MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUM;

JieaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a perieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO HIUPOKOW DJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUW, TIOCTOSHHO TOBBIIATH CBOM 0OOpa3oBaTENbHBIM U
KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B NI€ATEIBbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BJa/JIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKkcHud Kak  OCO3HAHMS
COBEpIIAEMbIX JEWCTBUI U MBICIUTENbHBIX TMPOIECCOB, MX PE3YyIbTAaTOB H
OCHOBaHMI, MCTOIb30BaTh MPUEMBI pedIeKCUU NIl OLIEHKH CUTYyalluH, BbIOOpa
BEPHOTO pEelICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATH pEHICHUS MO0 HUX
CHUKEHHUIO;



OPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPU aHalu3e pe3yJbTaToB
NS TEebHOCTH;

3) npuHsiTue cedsi M APYrux:

NPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TMPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKHU;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MHUP C MO3ULIUU JPYTOro YeJIOBeKa.

NPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pE3yNbTaThl OCBOCHMSI COJEPKaHMUS Y4YEOHOro MpeameTa
«buonorus» Ha yrayOJnEHHOM YpOBHE OPHEHTHPOBAaHBI Ha oOOecredeHHe
npodpuinpbHOTO  O0ydYeHHs  oOywarommxcss  Owonormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 110
OCBOCHHIO, UHTEPIPETALMH U MPEOOPa30BAHUIO 3HAHUM, BUJBI JAEATEIBHOCTH 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 OCBOCHUSA yueOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B (POpPMHUPOBAHUU €CTECTBEHHO-HAYYHON KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJIeM  palHuOHAILHOTO
PUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHHE CHCTEeMOW OHOJIOTMUECKMX 3HAHUM, KOTOpas  BKIIOYAeT:
OCHOBOIIOJIararolue OHOJIOTHUECKUE TEPMHUHBI U TOHATUS (KU3Hb, KIIETKA,
opraHusM, MeTaboiu3M, TOMEOCTa3, CaMOPETyJAlus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJIOTHYECKHUE TEOPHUH
(xnerounas Teopus T. [lIsanna, M. Illneiinena, P. BupxoBa, xpomocoMHas Teopust
HacienacTBeHHocT T. Moprana), yuyenus (H. W. BaBumoBa — o 1eHTpax
MHOToOOpa3usi ¥ TMPOUCXOXKACHHS  KYJIbTYpHBIX  DPACTeHHi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJIEHUS, PACIICTUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOro HacienoBanuss [.  MeHagenss, TOMOJOTHYECKUX PSIOB B
HacJICACTBEHHOM N3MEHUYUBOCTH H. n. Bagsumnoga), MIPUHIIHATIBI
(KOMIIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYYHOI'O IO3HAHUSA, HCIOJIB3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpEHue,
Ha0JII0/IeHHE, SKCTIEPUMEHT);



YMEHHE BBIICITISATh CYIICCTBECHHBIC TIPU3HAKH: BUPYCOB, KIETOK MMPOKAPUOT H
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpraHU3MOB, B TOM YHCIIE
OakTepuii, rpruOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM
OpPTaHOB pAaCTEHUH, JXUBOTHBIX, YEJIOBEKa, IIPOIECCOB >KH3HEACATEIHHOCTH,
MPOTEKAIONINX B OpraHW3MaX pacTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTHIECKHIX
IpoIIeCCOB: oOMeHa BelecTB (METa0oM3M), MPEeBpaIleHUs] YHEPTUU, OpPOKECHUS,
aBTOTPO(HOTO W TeTepOoTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, AMOpHOreHe3a, MOCTIMOPUOHATIBEHOTO Pa3BUTHS,
pa3MHOXEHUSI,  MHIUBUAYaJbHOTO  pPa3BUTHS  opraHu3Ma  (OHTOTeHeE3a),
B3aMMO/ICUCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIYy OpraHOMIAMHU KIETKH H WX
GYHKIUSIMHU, CTPOSGHHUEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIHAMH, MEXIY
OpraHaMl W CHCTEMaMH OpPraHOB y pACTCHHH, XMBOTHBIX W YeEJOBEKa M WX
GYHKIMSIME, MEXIY CHCTEMaMH OpPraHOB MW WX (QYHKIUSIMH, MEXIy dTanamu
oOMeHa BelIeCTB, dTallaMy KJIETOYHOTO IMKJIA ¥ )KH3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTallaMu ASMOPHUOHATBLHOTO Pa3BUTHS, TEHOTHIIOM H (DEHOTHIIOM, (EHOTHUIIOM M
(dhaxTopamMu cpeibl OOUTaHUS;

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

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIWE AapTyMEHTHI, OMOJOTHYECKYIO
TEPMHHOJIOTHIO U CHUMBOJIUKY JUIsl TOKA3aTEIbCTBAa POACTBA OPTaHW3MOB Pa3HBIX
CUCTeMaTHIECKUX TPYIII;

YMEHHE peraTh OMOJIOTUICCKUE 3a]]a4H, BBISBISTH TIPUUYNHHO-CIICICTBEHHBIC
CBSI3M MEXTY UCCIIEyeMbIMH OUOJIOTUYECKUMH TIPOIIECCAMH U SIBIICHUSIMHU, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITOJHATH JIA0OpATOPHBIE W TPAKTHUECKHE PadOTHI, COOIIONATH
npaBuia mpu pabore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMECHTAIHLHBIMU
cpencTBamMu, GOpMYyITUpPYs 1eIb WCCIEJOBAHUS, AaHATU3UPOBATH IOJYYCHHEIC
pe3yabTaThl U JIeTIaTh BHIBOIBI;

YMEHHE Y4YacTBOBATh B Y4eOHO-MCCIIEOBATEIBCKOW paboTe Mo OMOJIOTHuH,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, H
NyOJIMYHO  TPEACTABIATH  TMOJYYCHHBIE  PE3yJNbTaThl HAa  YUYCHHUYECKHX

KOH(EepEeHITUAX;
YMEHHE OIICHWBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICOBAaHUI B
obmacth  OwosorMM W MEAWIHMHBI  (KJIOHHPOBaHHWE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPABIEHHOE H3MEHEHHE I€HOMa M CO3/1aHhe TPAHCTeHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccuoHalIbHON
JEeSTENBHOCTH B 00JacTH OUOJIOTHH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTAyOIsATh MO3HABATEIbHBIHI
MHTEpeC, HANIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJIKEHUE OUOJIOTHYECKOTO O00pa3oBaHUsA B  OpraHU3AIMIX CPEIHETro
npodeccuoHaIbHOTO U BBICIIET0 00pa30BaHUs.

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

c(OpPMHPOBAHHOCTh 3HAHUW O MeECT€ W pOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHMHU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBl MUpa, B IO3HAHUM 3aKOHOB MPHUPOJAbI M PEUIEHWH HKOJOTHYECKUX
npoOJieM dYeloBEYeCTBA, a TaKKe B PEIIEHHWH BONPOCOB PallMOHAIBHOTO
IPUPOJIOTIONIH30BaHUSA, U B (POPMHUPOBAHUM IIEHHOCTHOTO OTHOILIEHHUS K MPHUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CHCTEMOW OHOJOTUYECKMX 3HAHUM, KOTOpas BKIIOYAET
OTpeJIeieHUs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIIOJATAIOMIUX OHOJOTHYECKUX
TePMUHOB M TOHATUN (BHI, dKocHcTeMma, Ouocdepa), OMOJIOrHYECKUE TEOPUU
(@BomronnonHas teopust Y. J[apBuHa, cMHTETHYECKAs TEOPHs IBOJIOLNH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsSX U HampapieHusx 3Boroiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus [Ix. Xapau u B. BaiinOepra,
3apojsimeBoro cxoiacrsa K. M. boapa), mnpaBuna (munumyma HO. JluOuxa,
AKOJIOTUUECKON THUpaMuIbl 3HEPruM), Tumotresbl (rumoteza «mupa PHK» V.
['unbepra);

YMEHHE  BIAJETh  OCHOBHBIMH  METOJAaMH  HAy4YHOrOo  IIO3HAHMA,
MCIIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSX JKUBBIX 0OBEKTOB M 3KOCUCTEM
(omucaHue, u3MepeHue, HaONIOeHHE, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPOJE;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE TNPU3HAKU: BUIOB, OHOTEOIEHO30B,
APKOCUCTEM U Ouochepsl, CTAOWIM3UPYIONIETo, ABMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONATPUYECKOTO U CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBHXKYIIMX CHJI SBOJIFOIMU HAa T€HO(OH MOMYIISIINH,
IPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpejie 0OUTaHus, Yepe0BaHus HaIpaBiIeHUN
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MMOTOKA YHEPTUU B HIKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aWMOCBS3M MEXIYy MPOLECCAMH HBOJIOLNH,
IBIKYIIUMU CHJIAMH AaHTPOIIOr€HEe3a, KOMIIOHEHTAMH PAa3JIUYHBIX 3KOCUCTEM U
NPUCTIOCOOJIEHUAMH K HUM OPTaHU3MOB;

YMEHHUE  BBIABIATH  OTIMYMTENbHBIE  MNPU3HAKKM  JKUBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BHUJIOB K cpefie oOuTaHus, aOMOTHYECKUX M OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€H  OpraHW3MOB B  COOOIIECTBAaXx,
AHTPOIIOTCHHBIX U3MEHEHU B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIWE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CHUMBOJIUKY JUIsl TOKA3aTEIbCTBAa POACTBA OPTaHW3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEIbl OOUTAHUs, STUHCTBA
YeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHsl MHOTooOpas3wsi BHIOB U
HKOCHCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS MPUPOIBI U YETIOBEUCCTBA,;

YMEHHE periaTb OMOIIOTUICCKUE 3a]Ja4H, BBISBISATH TPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXTY UCCIIEyeMbIMH OUOJIOTUYECKUMH TIPOIIECCAMH U SIBIICHUSIMHU, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITOJHATH JIA0OpATOPHBIE W TPAKTHUYECKHE pPabOTHI, COOIIOMATH
npaBuia mpu pabore ¢ ydeOHBIM U J1abOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3BI, MPOBEPATh WX OKCICPHUMECHTAIHLHBIMU
cpencTBamMu, GOpMYyITUpPYs 1elb WCCICOBAHUS, AaHATU3UPOBATH IOJYYCHHEIC
pe3yabTaThl U JIeTIaTh BHIBOIBI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-MCCIIEOBATEIBCKONW paboTe Mo OMOJIOoTHuH,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
NyOJIMYHO  TPEACTABIATH  IMOJYYCHHBIE  PE3yJNbTaThl HAa  YUYCHHUYECKHX
KOH(EepEeHITUAX;

YMEHHE OILIEHWBATh TUTIOTE3bl M TEOPHH O TIPOUCXOXKICHUH KU3HHU, YSIIOBEKA
M YeJIOBEYECKUX pac, O MPHUYMWHAX, TOCICACTBHAX M CIIOCO0AX MPEIOTBpPAICHHUSI
r100aabHbIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oymymiel mpodeccHoHaTbHOM
JESTeLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, TIPUPOOIIOIH30BAHMS, METUIIUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTHH, BETEPUHAPUHU, CEIHCKOTO XO3SAWCTBA, IHIIEBOM
MPOMBIIIUICHHOCTH, YTIIyOJNSTh IMO3HABATEIBHBIA WHTEpEC, HANpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mMpodeccHr H  TPOJOJDKEHUE
OHMOJIOrMYECKOTO 00pa30BaHUsI B OPraHM3AIMAX CPEAHET0 MPOo(eCcCHOHATBFHOTO U
BBICIIIETO OOPa30BaAHMSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 «cxA»KJIACC
KosanuectBo OcHOBHbBIE BH/bI
4acoB AeATeJIbHOCTH 00y4YalommXxcst
HanmeHoBaHMe pa3je/ioB U DJIeKTPOHHbBIe (LM(pPOBbIE) .
Ne i/ € y4eTOM HamnpaBJIeHU I
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIE pecypchl .
Bcero padoueii mporpamMMsl
BOCIIMTAHUS
YPpOoKu-nIpakTUKYMBI (COTTacHO
IJIAHUPOBAHUIO)
Buptryanbnas skckypcus
buonorus xak Hayka bubmmoreka [JOK Py . P
1 «Benuuaiiime JOCTUKEHUS
JKuBple cucTeMsl U X OpraHU3anus https://m.edsoo.ru/7f41¢292 .
COBPEMEHHOU OMOJIOTHH.
[TepcneKTUBBIPA3BUTUSHAYKH.
HanorexHosioruu B Ou0I0TUM»
Ypok-koH(pepeHus
buonorus knetku bubmuoreka [JOK P dep
. 1 «BocTpeboBanHubie podeccun,
XUMHUYECKUN COCTAB U CTPOEHUE KIIETKH https://m.edsoo.ru/7f41c292 .
CBSI3aHHBIE C OMOJIOTHEH
Xumudeckas Opranu3anus KIeTKu
Crpoenue u QyHKIMHU KIETKH 1 bu6mmoreka [JOK YPOKU-IIPaKTUKYMBI
OOMeH BeIecTB U MpeBpaIleHue YHEPTUH B https://m.edsoo.ru/7f41¢292 (corjacHOTIIaHUPOBAHUIO)
KIIETKE
Hacneacreennas napopmanys u peanusanus
. s popman p i YPOK-nIpakTUKyM
e€ B KJIIETKe
. «MoienupoBaHue MpoLEeCCoB
JKu3HEHHBIN UK KJIETKU
1 bubmmoreka [JOK MAaTPUYHOTO CUHTE3a» Y POK-

Crpoenrnie u GyHKIIUH OPraHHU3MOB

Pa3sMHOkeHUE U pa3BUTHE OPraHU3MOB

https://m.edsoo.ru/7141¢292

nebarsl «['enomuka. Binusaue
HApKOTE€HHBIX BEUIECTB Ha
MPOLECCHI B KIETKE»




Ypok-nuckyccus,
IIOCBSIIIEHHBIN BecemMupHOMy
nHI0 60pw0ObI co CITU Jom
«3Hal ceroAHs, 4TOObI JKUTh
3aBTpa!» (mpoduiakTuka
BUPYCHBIX 3a00JeBanmii) Yac
obmenus «Pasrosop o
MPAaBUILHOM THUTAHHH.
Hapymenns nponeccos
MeTabosm3Ma.
3aboneBaHUsI00MEHA BEIIECTB Y
YeJIOBEKa»

I'enetuka — HayKa O HAaCJICACTBCHHOCTU U
HU3MCHYUBOCTU OPraHU3MOB.

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

YPpoku - MpakTUKyMbI (COTJIACHO
IJIAHUPOBAHUIO)
VYpox-koHpepeHuus
«PenpolyKTUBHOE 310POBbE
4eJI0BEKa; MOCIECTBUS
BIIMSIHUS QJIKOTOJIsl, HUIKOTHHA,
HapKOTHYECKUX BEIIECTB Ha
SMOpHOHAIBHOE Pa3BUTHE
YeJI0BEKa»

Ypok-nuckyccus
«KnonupoBanue: Bce «3a» u
«IIPOTUB», NMOCBSIIECHHBIN [[HIO
POCCUICKON HAayKH

3aKOHOMEPHOCTH HACIIEICTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYUBOCTH
Cenekiusi OpraHu3MOB

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

YPOKU-IIPaKTUKYMBI 110
PELICHUIO T€HETHYECKUX 3a/1a4
«XKupoii kuno3an»: «KEBrennka
KakK HayKa»




BupryanbHas skckypens
«McTopusi reHeTUKH KaK HayKHU.
JlaThl, UMEHA, COOBITHS

BroTexHONOTHSA U CHHTETHYECKAsS OMOJIOTHS

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

YPpOoKu-nIpakTUKYMBbI (COTIacHO
IUTAaHUPOBAHUIO).

BupryanbHas skckypens
«COBpEeMEHHBIE TOCTUKEHUS
CEJICKLINM»
VYpox-koHpepeHuus
«buoTrexnonorusd, ee
HaIpaBJIEHUS U NEPCIIEKTUBBI
pa3Butus. bruobe3omacHoOCThY

PesepBHOEBpEMs

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 9
10 «b»KJIACC
KosmmuectBo OcHoOBHBbIE BU/IbI
4acoB AeSITeTbHOCTH 00y4aI0IIUXCs
HaumeHoBaHue pa3aesioB u DuiekTpoHHbIe (UG poBLIE) .
Ne n/mm C YYeTOM HalNpaBJIeHU
TeMIPOrpaMMblI o0pa3oBaTejbHbIe pecypchl .
Bcero paGoueii mporpaMMbl
BOCIIMTAHUS
YPpOoKu-nIpakTUKYMBbI (COTIacHO
IJIAHUPOBAHUIO)
buonorus xak Hayka bubmmoreka [JOK
2 BupryanbHas skckypens

JKuBBIC CHCTEMBI I BIX opraHusanusa

https://m.edsoo.ru/7141¢292

«Bennuaiinime qOCTUXEHUS
COBPEMEHHOM OHOJIOTHH.




[TepcneKTUBBIPA3BUTUSHAYKH.
Hauorexuomoruu B OMOJIOTUN

buonorus knetku
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

VYpoxk-koHpepeHuus
«BocTpeboBanHubie podeccun,
CBSI3aHHBIE C OMOJIOTHEN»

XuMU4ecKasi OpraHu3aIst KIeTKH
Ctpoenre U GyHKIUH KICTKH

OOMeH BeIecTB ¥ MpeBpalleHHe YHEPTUU B
KJIETKe

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

YPOKU-IIPaKTUKYMBI
(coryacHOIUIaHUPOBAHHUIO)

Hacnencreennas nHbopManus u peaan3arus
€€ B KJIETKE
JKM3HEHHEBIN [TUKIT KIIETKA

Crpoenvie u GyHKIIMH OPraHH3MOB

Pa3sMHOkeHUE U pa3BUTHE OPraHU3MOB

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

YPOK-nIpakTUKyM
«MoaenupoBaHue IpoLECCOB
MAaTpUYHOTO CUHTE3a» Y POK-
nebatel «'eHomMuka. Biausaue
HapKOTEHHBIX BEIIECTB Ha
IIPOLIECCHI B KIIETKEN
Ypok-nuckyccus,
IIOCBSIIICHHBIN BecemMupHOMy
nHi0 60pr0ObI co CITU Jom
«3Hal ceroAHs, 4TOObI JKUTh
3aBTpa!» (mpoduiakTuka
BUPYCHBIX 3a00JeBanmii) Yac
obmenus «Pasrosop o
MIPaBUJIBHOM IUTAHUH.
Hapymenns nponeccos
MeTabosm3Ma.
3aboneBaHUsI00MEHA BEIIECTB Y
YeJI0BEKa»

I'enetuka — HayKa O HAaCJICACTBCHHOCTU U

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

VYPoKu - IpakTUKYMBI (COTJIACHO
IJIAHUPOBAHUIO)




HU3MCHYUBOCTU OPraHU3MOB.

VYpox-koHpepeHuus
«PenpolyKTUBHOE 310POBbE
4eJI0BEKa; MOCIEICTBUS
BIIMSIHUS QJIKOTOJIsl, HUIKOTHHA,
HapKOTHYECKUX BEIIECTB Ha
SMOpHOHAIBHOE Pa3BUTHE
YeJI0BEKa»

Ypok-nuckyccus
«KnonupoBaHnue: Bce «3a» U
«IIPOTUB», NMOCBAIIECHHBIN [[HIO
POCCUICKON HAayKH

3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH

3aKOHOMEPHOCTH U3MEHYUBOCTH
Cenexuusi opraHu3MoB

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

YPOKU-IIPaKTUKYMBI 110
PELIECHHUIO TEHETHYECKUX 3a/1a4
«XKupoii kuno3an»: «KEBrennka
KakK HayKa»

BupryanbHas skckypens
«McTopusi reHETUKH KaK HayKH.
JlaTb1, *MeHa, COOBITHS

BroTexHONOTHSA U CHHTETHYECKAs OMOJIOTHS

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

YPpOoKu-nipakTUKYMBbI (COTIacHO
IUTAaHUPOBAHUIO).

BupryanbHas skckypens
«COoBpeMEHHBIE TOCTUKEHUS
CEJIEKLINM»
VYpox-koHpepeHuus
«buoTrexnonorus, ee
HaIpaBJIEHUS U NEPCIIEKTUBBI
pa3Butus. bruobe3omacHoOCThY

PesepBHOEBpEMs

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292




OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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11 KVIACC

KoaunuyecTBO 4acoB OcHOBHBIE
BH/IbI
DJIeKTPOHHbIE ACHTETRHOCTH
Ne HaumeHoBaHue pa3aesioB (undposbie) 0byuaromuxca
n/n U TeM MPOrpaMmbl Bceero Koutpoaehbie | Tpakruyeckue o0pa3oBaTe/ibHbIE ¢ yaerom .
padoThI padoThI pecypen HANpPaBJIeHUH
paboueii
NPorpamMmbl
BOCIIUTAHUS
Ypoxku-
MPAKTUKYMBbI
(cormacHo
3aposKIIeHHe H PABUTHE https://lesson.academy- IIAHHPOBAEHIO)
BOJIOIHOHHBIX content.myschool.edu.ru/ Vpok-
N 4 0 0 lesson/08680ea9-24b5-
MpeACTaBICHUN B 4073-9c88- JUCKYCCUS
OuoIOrUH 78991288f00c «JlapBuHu3M:
CTOPOHHHUKH U
MIPOTUBHUKI
Ypok-cemuHap
«CuHTEeTHYEeCKA
https://lesson.academy- s1 TCOpHA
Muxkpo3BoitOLHS U €€ 14 0 ) content.myschool.edu.ru/ | 3BOJIIOLUH
pE3yIbTATHI lesson/dbb6e1d1-cf9c¢- Buptryanbnas

43b5-ae8c-1a4a8ea05f95

JKCKYypCHs B
IIaJIEOHTOJIOTHYE
CKHI My3€eH 1o




U3Y4EHHUIO
JI0Ka3aTeNbCTB
IBOJIIOIIUH
OpraHUYeCcKOro
MUpa

3amura IpoeKToB

«IHTEIIIEeKT -
https://lesson.academy- KapThI 10
MakposBoronus u e€ 6 0 content.myschool.edu.ru/ (axropawm,
pE3yIbTATHI lesson/6111c6b6-69b6- JABHAKYIITM
421¢-80bf-7dc4f8a6f511 | SN
HaIpaBJIEHUSAM U
MyTsIM
SBOJIIOLHH
https://lesson.academy- Ypoxku-
TIpoHCXOXIeHHE 1 content.myschool.edu.ru/ | HpakKTUKyMbI
15 1.5 lesson/al56d7a4-2580- (cornacHo
pa3BUTHE KU3HU Ha 3eMJie
4123-a777- IJIAHUPOBAHUIO)
188444dal572
Ypok-nedarst
«OCHOBHBIC
THIIOTE3bI
https://lesson.academy- MPOUCXOKIAECHUS
[TpoucxoxaeHue yenoBeka 10 1 content.myschool.edu.ru/ JKU3HU Ha
— aHTPOTIOTEHE3 lesson/85¢9b260-0018- 3emiie:
458a-9¢76-286103e5af16 JIOKa3aTebCTRA
Hu

pa3o0IaueHUsD)




DKoJorusi — Hayka o Ypok-
B3aMMOOTHOLIEHUSIX https://lesson.academy- KOH(epeHLHs
OpPraHu3MOB U 3 0.5 content.myschool.edu.ru/ | «CoBpeMeHHbIE
HaJ0praHU3MEHHbIX ' lesson/c7¢57f3a-ed3f- [IpEeACTaBICHUS
CUCTEM C OKPY)KaIOHICf/i 4459-bc73-8991f6efdc7b 0

cpenou IIPOUCXOXKACHUN

YEJI0BEKay

Bupryansnas

3KCKYpCHs B
https://lesson.academy- MMAJIEOHTOJIOTUYE

OprasusMsI i cpena content.myschool.edu.ru/ CKMH My3eit

N — 9 1.5 lesson/7b5d33d5-1cfb- (TIPOHCXONIICH
47db-807e- W€ YEIIOBEKa»
8592819110ee VpOK-THCKyCCHS

«Pacorenes.

Pacosenenue.

Pacuzmy
https://lesson.academy- Ypoxku-

KONOTHS BHIOB | content.myschool.edu.ru/ | mpakKTUKyMBbI

MMy 9 0.5 lesson/7b5d33d5-1ctb- (cornmacHOTUTaHUD
47db-807e- OBaHHIO)
8592819110ee

YPOoK-nIpakTUKyM
«MoaenupoBaHue
https://lesson.academy- CTPYKTYp H

DKONOTHS COOBIIECT. content.myschool.edu.ru/ | mponeccos,

N KOOTECKHE CHCTEMEL 12 0.5 lesson/7b5d33d5-1ctb- HPOUCXOISAIINX B
47db-807e- JKOCHUCTEMAX.
85928f9110¢e Ouenka

AHTPOIIOT€HHBIX

U3MEHEHUN B




TIPUPOJIEN
Ypok — urpa
«CocraBnenue
https://lesson.academy- MUIICBBIX
Brocdepa — roGanbHas content.myschool.edu.ru/ nenei»
10 p 6 0 lesson/e24d7ba7-de89- Bupryansnas
SKOCHCTEMA
4373-8b70- IKCKypCHUst
9771d8e0dasc «IKOCUCTEMEI
OyayIIero»
3amura IpoeKkToB
https://lesson.academy- «IIpuposa 3Haer
UYenoBek u OKpyx)aromas content.myschool.edu.rw/ | jyume» (1o
11 6 0
cpera lesson/dfdeeae5-bc9b- OCHOBHBIM
4b8d-aedf-beebecad09eb | 3xoJIOTHUECKUM
po0emMam)
12 PezepBHOE Bpemsi 8 0
BIIEE KOJIMYECTBO YACOB
OB 102 7.5

I10 ITPOTPAMME




IHOYPOYHOE IINTIAHUPOBAHHUE

10 «A» KJIIACC

Kout OobopynoBanne
Ne Koumue poJib IpakTnu | Daexkrponnblienudpos | Toukm pocra
n/ | Temaypoka crpouac | TP ecKue pleoOpa3oBaTe/IbHbIEP
n oB padot | paboTbI ecypchbl

bl




buosorus B cucreme Hayk. BupryanbHas
3KCKypcus «Bennuaiiume 10CTHXKEHUS
COBPEMEHHOU OMOJIOTHH.
IlepcrieKTUBBIPA3BUTHSHAYKH.
HanorexHnosioruu B Ouogorum»
Meroas! I0O3HAHMS )KUBOU IIPUPOIBI.
[IpaxTnueckas padora Ne 1
«HMcnonb3oBaHue pa3IMUHbIX METOJIOB
MIPU U3YYEHUH OMOJIOTMYECKIX
0OBEKTOBY.

buonoruyeckue cucrtemMsl, IPOLECCH U
UX U3ydeHue. Ypok-KoHpepeHuus
«BocTpeboBanHbIe podeccu,
CBSI3aHHBIE C OHMOJIOTHEH
XUMHUYECKU COCTaB KIIETKU. Bosa n
MUHEpaJIbHbIE COJIN

2,5

bubmuoreka [JOK
https://m.edsoo.ru/863e61
22https://m.edsoo.ru/863e
632a
bubmuorexa [JOK
https://m.edsoo.ru/863e61
22
bubmuoreka [JOK
https://m.edsoo.ru/863e65
64
bubmuoreka [JOK
https://m.edsoo.ru/863e67
4e

HoytOyku,
uppoBbIe
MUKPOCKOTIHI,
uppoBbIE
nabopaTopuu




benku. CoctaB u cTpoeHue 0eIKoB
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. Jlaboparopras padoTta Ne
1 «M3yyeHne KaTaIuTUYECKOU
aKTUBHOCTH (pEpMEHTOB (Ha pHMepe
aMMJIa3bl WUTH KaTala3bl )

0,5

bubmuoreka [JOK
https://m.edsoo.ru/863e6b
72
bubmuorexa [JOK
https://m.edsoo.ru/863e6b
72




Yraesoapl. JIunuast
Hyxnennossiekucinotel. AT®
VicTopust 1 METO/IbI U3Y4EHUS KIETKH.
Kiterounas teopus. Kierka kak
IEJIOCTHAS )KUBasi CUCTEMA.

CtpoeHue 3yKapuoTUYECKON KIIETKH.
Jlaboparoprast padota Ne 2 «3yuenue
CTPOCHUS KIIETOK PACTEHUH, )KUBOTHBIX,
rpuboB U OaKTepuil MO MUKPOCKOTIOM
Ha TOTOBBIX MUKPOTIpETapaTax u ux
OTIMCAHHE»

1,5

bubmuorexa [JOK
https://m.edsoo.ru/863e68
70
bubmuoreka [JOK
https://m.edsoo.ru/863e6d
5c
bubmuorexa [JOK
https://m.edsoo.ru/863e6e
88
bubmuoreka [JOK
https://m.edsoo.ru/863e6f
fOhttps://m.edsoo.ru/863¢
716¢

HoytOyxku,
uppoBbIe
MUKPOCKOTIBI




OOMeH BelecTB uau Metadoau3M. Hac
obmieHus «Pa3roBop o MpaBMILHOM
nutanuy. Hapymenuns nponeccos
MeTabom3Ma. 3a0oeBaHus
0OMEHaBEIIECTB Y YETIOBEKaY
®oTocuHTe3. XEeMOCHHTE3
DHepreTudeckuitoOMeH

bubmuoreka [JOK
https://m.edsoo.ru/863e76
[
bubmuorexa [JOK
https://m.edsoo.ru/863e7¢
98
bubmuoreka [JOK
https://m.edsoo.ru/863e7a
ae




JKuzHeHHBIN UK KIETKU. [{enenue
kietku. Muto3s. JlaboparopHas pabora
Ne 3 «Habnronenue MuTO3a B KJIETKAX
KOHYHMKA KOPEITKa JTyKa Ha TOTOBBIX
MUKpOTIperiapaTax»

buocunTes 6enka. Peakiius MaTpuaHOTO
CUHTE3a. Y POK-IIPAKTUKYM
«MoaenupoBaHue MPOLECCOB
MaTPUYHOTO CHHTE32)»

Tpancnsus — OnocuHTe3 Oenka. Ypok-
nebarsl «['eHOMUKa. Biusanaue
HApKOTCHHBIX BEIECTB Ha MPOIIECCHI B
KIIETKE»

Heknerounsie popMbl )KH3HU — BUPYCHI.
Ypok-nucKyccusi, MOCBSILIECHHBIN
Bcecemupromy nHi0 60ps0B1 co CITHU/L om
«3Hal ceroiHs, 4ToObI )KUTh 3aBTpa!»
(mpo¢ura KTUKaBUPYCHBIX 3200JICBaHMIA)

2,5

bubmuoreka [JOK
https://m.edsoo.ru/863e7d
c4
bubmuorexa [JOK
https://m.edsoo.ru/863e79
6e
bubmuoreka [JOK
https://m.edsoo.ru/863e79
6e
bubmuoreka [JOK
https://m.edsoo.ru/863e75
40

HoytOyku,

uppoBbIe
MUKPOCKOTIBI




KonTtponrsHast paboTa no pazzuenam
"XUMUYECKUN COCTaB U CTPOCHHE
knetkn", "XXKusznenesTe1bHOCTh KIETKHA"
DopMBbI Pa3MHOKEHUSI OPTAaHU3MOB.
Ypok-nuckyccus «KinonupoBanue: Bce
«3a» U «IIPOTUB»», OCBAIIEHHBIN J[HIO
POCCUNCKON HayKHU.

Meiio3

OO6pa3zoBaHue U pa3BUTHE MOJOBBIX
KJ1eToK. OII010TBOPEHHE.
Jlaboparoprast pabota Ne 4 «3yuenue
CTPOEHHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax»

1,5

bubmuorexa [JOK
https://m.edsoo.ru/863e81
b6https://m.edsoo.ru/863e
831e
bubmuorexa [JOK
https://m.edsoo.ru/863e7f
4a
bubmuorexa [JOK
https://m.edsoo.ru/863e81
b6

HoytOyxku,
uppoBbIe
MUKPOCKOTIBI




WHuBuyanbHOE Pa3BUTHE OPraHU3MOB.
VYpoxk-koHpepenuus «PernpoaykTuBHOE
3JI0POBBE YETIOBEKA; MOCIEICTBUS
BJIMSIHUS QJIKOTOJIsI, HUKOTHHA,
HapKOTHUYECKUX BEUIECTB Ha
AMOPHUOHAIBHOE PA3BUTHE YEIIOBEKA)»
['eneTrka — HayKa O HACJIEJCTBEHHOCTH
Y U3MEHYMBOCTH. BupryanbHast
aKCKypcust «MICTOpHs TeHETHKHU KaK
Hayku. JlaTel, ©IMeHa, COOBITHS
3aKOHOMEPHOCTH HACIEOBaHUS
pU3HAKOB. MOHOTHOpHIHOE
CKpEIIMBaHNE

JIurubpuiHoe CKpenuBaHue. 3aKoH
HE3aBUCUMOT'0 HaCIIeI0BaHHS TPU3HAKOB
CuerieHHOE Hace10BaHUE IPU3HAKOB.
Jlaboparoprast pabota Ne 5 «3yuenue
pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y
Ip030(hHITBl Ha TOTOBBIX
MUKpOIIpenapaTax»

bubmuoreka [JOK
https://m.edso00.ru/863e84

36
bubmuoreka [JOK
https://m.eds00.ru/863e86

2
bubmuoreka [JOK
https://m.eds00.ru/863e88

78
bubmuoreka [JOK
https://m.edso00.ru/863e89

a4
bubmuoreka [JOK
https://m.eds00.ru/863¢e8¢

60
bubmuorexa [JOK
https://m.eds00.ru/863¢e8¢

n

HoytOyku,
uppoBbIe
MUKPOCKOTIBI




HacnencrBeHHass "3MEHYNBOCTD.
Jlaboparoprast pabota Ne 7. «AHanu3
MyTalui y 1po30(HITel Ha TOTOBBIX
MHUKpOIIpenapaTax»

I'enernka yenoBeka. «JKMBOW KMHO3AIDY:
«EBreHnka Kak HayKa»

KoHnTponpHas paboTa o pazueny
«HacnencTBeHHOCTh M HI3MEHYUBOCTh
OpraHU3MOBY

Cenekius Kak Hayka U mpoiecc. MeToapl
Y JTJOCTHKEHUS CEJICKIIUU PacTeHUI 1
KUBOTHBIX. BUpTyanbHasKCKypCcus
«CoBpEMEHHBIEOCTUKEHUSICEICKITUN

bubmuorexa [JOK
https://m.edsoo.ru/863e8e
fe
bubmuorexa [JOK
https://m.edsoo.ru/863e8d
78
bubmuoreka [JOK
https://m.edsoo.ru/863e92
14

HoytOyxku,
uppoBbIe
MUKPOCKOTIBI




buoTexHonorus kak oTpacib

bubmuorexa [JOK
MIPOU3BOJICTBA. Y POK-KOH(EPEHIUS
https://m.eds00.ru/863e93
«BHOTEeXHONIOTHS, €€ HAIIPABJICHUS U 1 v
9. MIEPCIICKTHBBI PA3BUTHSL. 1 Bu 6J11/10T_6Ka 10K
brobesonacrocTs» https://m.eds00.ru/863€92
KoHnTponsHas padoTta 1o Kypey 14
ouonoruu 10 kmacca o
OBIIEE KOJIMYECTBO YACOB I10 34 13.5

I[TPOTPAMME




10 «b» KJIIACC

Koutp OdopynoBanne
Ne Ko oabHbl | IlpakTH | DaekTpoHHBIEHH(P Touxku pocra
n/ | Temaypoka yecTB | e yeckHne 0oBbIcOOpa30BaTe/IbH
n oyaco | pador padoThbI blepecypchl
B bl
buosorus B cucreme Hayk. BupryanbsHas
. bubmuorexa [JOK
9KCKypcus «Bennuaiinime 10CTHKeHus
. 0 0 https://m.edsoo.ru/863e
COBPEMEHHOU OMOJIOTHH. 1
- 6122https://m.edsoo.ru/
€pCIIEKTUBBIPA3BUTHSHAYKH.
P P Y 863¢632a
HanoTexHosiornu B 6M0I0rUN»
. Hoyr0yku,
MeTo/1bl T03HaHUS KUBOU TPUPOIBI. TIOYE
bu6imoreka [JOK uppoBbIe
ITpaxTrueckas padora Ne 1 0 0.5
1 ’ https://m.edsoo.ru/863¢ MHUKPOCKOTIBI,
«Hcronb3oBaHue pa3IU4HbIX METOIOB IPU
6122 uppoBbIE
M3yYEHHH OMOJIOTHYECKIX OOBEKTOBY.
nabopaTopuu
buonoruueckue cucteMsl, MPOLECCH U UX
bubmuorexa [JOK
u3yueHue. Ypok-KoHpepeHuus 0 1
1 https://m.edsoo.ru/863e
«BocTpeboBanHbIe nmpodeccuu, CBI3aHHbIC 6564
¢ OmoJoruein o
. bubmuorexa [JOK
XumMHueckuil coctas KiIeTku. Bona n 0 1
A e co 1 https://m.edsoo.ru/863e
MUH bHBIE COJI
P 674e
bubmuorexa [JOK
benku. CoctaB u cTpoeHue O0eIKoB 1 0 0 https://m.edsoo.ru/863e

6b72




depMeHTHI — OHOJIOTHYECKHE

karanu3atopsl. JlaboparopHas padora Ne 1 bubmmoreka [JOK
6 «M3ydeHne KaTaTuTHIECKON aKTUBHOCTH 0,5 https://m.edsoo.ru/863e
(dbepMeHTOB (Ha MpuUMepe aMuIa3bl WIH 6b72
KaTaJiasbl)»
bubmuorexa [JOK
7 VYraesoapl. JIunuast 0 https://m.edsoo.ru/863e
6870
bubmuorexa [JOK
8 Hyxneunnobiekucnotel. ATO 1 https://m.edsoo.ru/863e
6d5¢
HcTtopus n MeTO1bl N3YUEHHUS KIIETKH. bubmmoreka [IOK
9 Knerounas teopus. Kinerka kak nenocraas 0 https://m.edsoo.ru/863e
JKUBasl CUCTEMA. 6e88
CrtpoeHue 3yKapuoTUYECKON KIIETKH. Hoyr0Oyku,
Jlaboparoprast padota Ne 2 «3yuenue Bu6mmorexa [IOK udpoBbIe
10 CTpPOCHHU KIICTOK paCTeHHﬁ, JKUBOTHBIX, 0,5 https://m.edsoo.ru/863e MHKPOCKOTIBI
rpuOOB U OaKTepuit O MUKPOCKOTIOM Ha 6ffOhttps://m.edsoo.ru/8
TOTOBBIX MHKPOIIPEaparax u ux 63e716¢c
OTIMCAHUE
OOmeH BemecTB 1M MeTadosm3M. Yac
obmieHus «Pa3roBop o MpaBMILHOM bubmmoreka [JOK
11 nutanuu. Hapymenus npoueccon 0 https://m.edsoo.ru/863e
MeTabonu3Mma. 3abosieBaHuUsS 766¢
0OMEHaBEIIECTB Y YETIOBEKaY
bubmuorexa [JOK
12 @oTOCUHTE3. XEMOCHHTE3 0 https://m.edsoo.ru/863e

7¢98




bubmuorexa [JOK

13 OHepreTnyeckuitoOMeH 0 https://m.edsoo.ru/863e
Taae
JKusHeHHbIN HUKI KieTku. [lenenue HoytOyku,
KieTku. Muto3. JIaboparopnas padota Ne 3 bubmmoreka [JOK udpoBbIe
14 «HabOnroienre MUTO3a B KIIETKaX KOHYUKA 0,5 https://m.edsoo.ru/863e | MHKPOCKOIIBI
KOpEIIIKA JIyKa Ha TOTOBBIX 7dc4
MHUKpOIIpenapaTax»
buocunTes 6enka. Peakius MaTpuaHOTO
CUHTE3a. Y POK-IIPAKTUKYM 1 bubmorexa HOK
15 https://m.edsoo.ru/863e
«MosenupoBaHue MPOLECCOB MATPUUYHOTO 7960
CUHTE3a»
Tpancnsus — OnocuHTe3 Oenka. Ypok-
nebarsl «['eHOMUKA. Biiusanaue 1 Bubmorexa OK
16 https://m.edsoo.ru/863e
HapKOTEHHBIX BELIECTB HA IIPOLIECCHI B 796¢
KIIETKE»
Heknerounsie popMbl )KH3HU — BUPYCHI.
VYpok-auckyccus, MOCBSIIECHHbIN bubmmoreka [JOK
17 Bcemupnomy anto 60ops0sl co CITNJL om 0 https://m.edsoo.ru/863e
«3Hal ceroiHs, 4ToObI )KUTh 3aBTpa!» 7540
(mpoduita KTUKaBUPYCHBIX 3200JICBAHHIA )
KonTtponeHast paboTa no paszuenam
18 "XUMHUYECKUI COCTaB U CTPOEHHE KIIETKU", 1
"KusHenesaTeapbHOCTh KIETKU"
@DopMBbl pa3MHOKEHHUS OPraHU3MOB. Y POK- Bu6mmorexa [IOK
19 nuckyccust «KitonupoBanue: Bce «3a» U 0 https://m.edsoo.ru/863e
«IIPOTUB», MOCBSIIECHHbIN [[HIO 81b6https://m.edsoo.ru/
863e831e

POCCUNCKON HayKHU.




bubmuorexa [JOK

20 Meiios 0 https://m.edsoo.ru/863e
7f4a
OOpa3zoBaHue 1 pa3BUTHE MOJOBBIX KIETOK. HoytOyku,
bubmuorexa [JOK
OmnonoTBopenue. Jlaboparopnas padota 05 udpoBbIe
21 ’ https://m.edsoo.ru/863e
No 4 «M3yuenune cTpoeHUs OJIOBBIX KJIETOK 21b6 MUKPOCKOTIBI
Ha TOTOBBIX MHKpPOTIpErapaTax»»
WNuauBuyanbHOE pa3BUTHE OPraHU3MOB.
VYpoxk-koHpepenuus «PernpoaykTuBHOE
] bubmuorexa [JOK
3JI0pPOBBE YETIOBEKA; MOCIEJACTBUS BIUSIHUS 1
22 https://m.edsoo.ru/863e
QJIKOTOJIsI, HIKOTHHA, HAPKOTUIECKUX 2436
BEIIECTB HAa SMOPHOHAIBHOE Pa3BUTHE
YeJIOBEKa»
['eHeTrKa — HayKa O HACJIEACTBEHHOCTH H
bubmuorexa [JOK
W3MEHUYMBOCTH. BupTyanbHas 3KCKypcus 0
23 https://m.edsoo.ru/863e
«HMcropus reHeTUKH Kak Haykd. [laTel, 260
AMeEHA, COOBITH -
bubmuorexa [JOK
3aKOHOMEPHOCTH HACIeOBaHUs 0
24 https://m.edsoo.ru/863e
MPU3HAKOB. MOHOTHOPHIHOE CKpELIUBaHHE 2878
bubmuorexa [JOK
JIurubpuHoe CKpenuBaHue. 3aKoH 0
25 https://m.edsoo.ru/863e
HE3aBUCUMOT'0 HaCIIeI0BaHHS TPU3HAKOB 2004
CuerieHHO€E HaclleJOBaHUE NTPU3HAKOB. HoytOyku,
Jlaboparoprast padota Ne 5 «3yuenue bubmmoreka [JOK udpoBbIe
26 pe3ynbTaTOB MOHOTHOPUIHOTO U 0,5 https://m.edsoo.ru/863¢ | MHMKPOCKOIIBI
IUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI 8c60

Ha FOTOBBIX MUKPOIIPENapaTax»




bubmuorexa [JOK

I'eneruka nosa. HacnenoBanue npu3HaKkoB, 0
27 CHCILICHHBIX C HOMOM https://m.edsoo.ru/863e
8c60
N3menunBocTh. HenacnencreenHas
M3MeHYUBOCTh. JlaboparopHas paborta Ne 6. bubmmoreka [JOK
28 N3yuennemouprukaninoHHOMM3MEHYNBOCT 0,5 https://m.edsoo.ru/863e
U, IOCTPOECHUEBAPUALIMOHHOTOPSIA U 8efe
BapHallMOHHOMKPHUBOW»
HacnencrBeHHass H3MEHUNBOCTD. Bu6 OK HoytOyku,
HOIHOTEK
79 Jlaboparoprast padota Ne 7. «AHanmu3 05 hitos:// ode a H/863 udpoBbIe
. ! ps://m.edsoo.ru e
MyTalui y Ipo30(HITel Ha TOTOBBIX Sofe MHUKPOCKOTIBI
MHUKpOIIpenapaTax»
I'enernka yenoseka. «KuBOM KMHO3aI»: 1 bubmorexa HOK
30 (EBremiKa KaK HAVKaD https://m.edsoo.ru/863e
- 8d78
KoHuTponsHas paboTa no pazueny
31 «HacnencTBeHHOCTh M HI3MEHYHBOCTh 0,5
OpraHU3MOBY
Cenexnus Kak Hayka U npouecc. MeToipl 1
N bubnuorex K
JOCTH>KEHHS CEJICKIIUU PACTEHUN 1 1 omorexa O
32 https://m.edsoo.ru/863e
KUBOTHBIX. BUpTyanbHasdKCKypCcus 014
«CoBpEMEHHBIEOCTUKEHUSICEIICKITUN
buoTexHonorus kak oTpacib
MIPOU3BOJICTBA. Y POK-KOH(EPEHIUS bubmmoreka [JOK
33 «buoTexHonorus, ee HarpaBJIeHUs 1 1 https://m.edsoo.ru/863e
IIEPCIIEKTUBBI pa3BUTHS. 9336
brobezonacHOCTH»
34 KoHnTponsHas pabota o Kypcy OUoiaoruu 0 bubmmoreka [JOK

10 kmacca

https://m.edso0.ru/863¢e




\O
[\
—
B~

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

13.5




11 KVIACC

Ne

KoaunuecTBO 4acoB

DJIeKTPOHHbIe N (ppoBbIe

Tema yYpoka KOHTpOJ]],H],]e HpaKaneCKne 06pa30BaTeJ’Ibele
n/n Bcero
padoThI padoThI pecypchl
https://lesson.academy-

! IBomonponRas Teopust 1. Jlapsuna ! 0 0 content.myschool.edu.ru/06/10

) JIBroKyIye CUIIbl 3BOJIFOLIMH BUAOB 110 Y. | 0 0 https://lesson.academy-
HapBuny content.myschool.edu.ru/06/10

3 Boprba 3a cymecTBOBaHNE, €CTECTBEHHBIN U | 0 0 https://lesson.academy-
HCKYCCTBEHHBIN 0TOOD content.myschool.edu.ru/06/10
DOopMUPOBAHHE CUHTETUYECKON TEOPUU https://lesson.academy-

4 1 0 0
3BOJIIOLIUHA content.myschool.edu.ru/06/11

5 DTarbl 3BOTIOIMOHHOTO Tpoliecca: | 0 0 https://lesson.academy-
MHUKPOIBOJIIOLUS X MAKPOIBOJIFOLIUS content.myschool.edu.ru/06/11
[Tonynsuus — sneMeHTapHas eIMHULA https://lesson.academy-

6 1 0 0
3BOJIIOLIUA content.myschool.edu.ru/06/11
3aKoH reHeTH4ecKoro paBHosecus Jx.

. Xapau, B. Baitn6epra. Jlaboparopnas | 0 0.5 https://lesson.academy-
paboTa «BrIsiBIeHHE U3MEHUYNBOCTHU Y ' content.myschool.edu.ru/06/11
ocobeit 0JTHOTO BUAA»

g 3 1 0 0 https://lesson.academy-

JIeMEeHTapHbIe (DAaKTOPBI IBOIIOIIH content.myschool.edu.ru/06/11

9 Dddexr ocnoratens. IpdekT OyTEUIOIHOTO | 0 0 https://lesson.academy-
TOpJIBIIIKA content.myschool.edu.ru/06/11

10 Murpauuu. V30040 nomyssmii: | 0 0 https://lesson.academy-

reorpaduueckasi, OMoJIOornIecKas

content.myschool.edu.ru/06/11




EctecTBeHHbII 0TOOp — HANPaBISIOMNN

https://lesson.academy-

11 0
(hakTop IBOITFOITUN content.myschool.edu.ru/06/11

https://lesson.academy-

12 [TonoBoit 0T60 0

P content.myschool.edu.ru/06/11
[TprcrocoOIeHHOCTh OPTraHU3MOB KaK

13 pe3ynbTaT MUKpOdBoJIoIUU. JlabopaTopHas 0.5 https://lesson.academy-
pabota «M3ydyenue apoMopdo3oB u ' content.myschool.edu.ru/06/11
UIMO0aJaNTalui y PACTCHUN U KUBOTHBIX»

[Tpumeps! MpUCTIOCOOICHHH Y OpPTraHU3MOB:
Mopdororudeckue, GU3N0IOTrHICCKHE,

14 OHMOXMMHUYECKHE, ITIOBEIECHUECKHUE. 0.5 https://lesson.academy-
Jlaboparoprast pabota «[IpucmocodneHus ' content.myschool.edu.ru/06/11
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11e1eco00pa3HOCThY
Bup, ero kpurepuu u CTpykTypa.

15 11a6 a5 DaGOTA «CDABHEHIE o 0.5 https://lesson.academy-

aboparopHas T BHEHHUE BUJIOB .
patop P P s content.myschool.edu.ru/06/11
10 MOP(OJIOTHIECKOMY KPUTEPHIO»
16 C A B 0 https://lesson.academy-
TPYKT
PYKIYP s content.myschool.edu.ru/06/11

17 BunooOpa3oBaHue Kak pe3yinbTar 1 https://lesson.academy-
MUKPOIBOJIOLUU content.myschool.edu.ru/06/11

18 C ODBOILIO IVIEMIOO 0 https://lesson.academy-

BSI3b MUKPO3BOJIIOIIMH U STTHUIEMUOJIOTUU
P t A content.myschool.edu.ru/06/11

19 Makpossomtonus. [laneontonornueckue 0 https://lesson.academy-
METO/IbI U3YUYEHUS IBOJIIOLNHN content.myschool.edu.ru/06/11

20 buoreorpaduueckre METOIbI U3ydEHUS 0 https://lesson.academy-
3BOJIIOLIUA content.myschool.edu.ru/06/11

21 OMOPHOIOTUYECKHE U CPABHUTEIHLHO- 0 https://lesson.academy-




MOP(OTIOTUIECKHE METO bl H3yICHHUSI
IBOJIFOLIUU

content.myschool.edu.ru/06/11

MonekynsipHO-r€HETUYECKHUE,

https://lesson.academy-

22 OMOXUMHYECKUE U MATEMATUYECKUE METOIbI 0
A content.myschool.edu.ru/06/11
W3yYEHUS SBOJIIOLUN
iy 06 0 https://lesson.academy-
e 3aKOHOMEPHOCTH DBOIIOINAU
m P I content.myschool.edu.ru/06/11

24 AnantuBHas paauanus. HepaBHoMepHOCTH 0 https://lesson.academy-
TEMIIOB 3BOJIIOIINU content.myschool.edu.ru/06/11

75 Hay4dHble runoTe3b! NpOUCX0KICHUS KU3HU 0 https://lesson.academy-

Ha 3eMie content.myschool.edu.ru/06/11

26 JloHay4HbIE NPEICTABICHUS O 3apOKICHUN 0 https://lesson.academy-
KU3HHU content.myschool.edu.ru/06/11

27 OcHOBHBIE ATalbl HEOPraHUYECKOU 0 https://lesson.academy-
JIBOJIIOIIUH content.myschool.edu.ru/06/11

2% r 0 https://lesson.academy-

HUIIOTE3EI 3aPOKICHUS JKU3HU
PO content.myschool.edu.ru/06/11
Uctopust 3emin 1 METObI €€ U3YUCHUSI.

29 Jlaboparoprast pabota «/3y4denue u 0.5 https://lesson.academy-
OIKMCAHNUE UCKOITAEMBIX OCTATKOB APEBHUX ' content.myschool.edu.ru/06/11
OPraHu3MOBY

30 HauanbeHbie 3Tansl opraHnyecKoin 0 https://lesson.academy-
JIBOJIIOIIUH content.myschool.edu.ru/06/11

31 SBOIIO VKADIO 0 https://lesson.academy-

BOJIIOIUS HOT
1 yKap content.myschool.edu.ru/06/11
OCHOBHBIE ATaNbl 3BOJTIOLUNA PACTUTEIHHOTO
https://lesson.academy-
32 Mmupa. [Ipaktuyeckas padora «M3ydueHue 0.5

0COOEHHOCTEH CTPOSHHSI paCTEHUH pa3HBIX

content.myschool.edu.ru/06/11




OTACIIOB»

OcCHOBHBIE 3TaIbI 3BOJIIOIIUH KUBOTHOI'O

https://lesson.academy-

33 0
MHpa content.myschool.edu.ru/06/11
DBOJIIOIHS )KUBOTHBIX. [IpakTudeckas
34 aboTa «M3ydyenue ocobeHHOCTEH cTpoe 0.5 hiips: essonacadny -
T HU HHOCTEH CTpOEHUs .
P i P content.myschool.edu.ru/06/11
MMO3BOHOYHBIX KUBOTHBIX
35 PazButue xxu3Hu Ha 3emiie 1o 3paM U 0 https://lesson.academy-
[IepUo1am content.myschool.edu.ru/06/11
36 MaccoBbie BBIMUPAHUSI — 3KOJIOTUYECKUE 0 https://lesson.academy-
KPU3UCHI IIPOLIIOTO content.myschool.edu.ru/06/11
CoBpeMeHHBIN IKOJOTUYECKUM KPU3HUC, €r0 https://lesson.academy-
37 0
O0COOCHHOCTH content.myschool.edu.ru/06/11
18 CoBpeMeHHas cuCTeMa OpraHuYeCcKOro 0 https://lesson.academy-
[IPOLLIOTO content.myschool.edu.ru/06/11
39 OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI 0 https://lesson.academy-
OpraHu3MoB content.myschool.edu.ru/06/11
40 A 0 https://lesson.academy-
HTPOIIOJIOTHS] — HayKa O YEJIOBEKe
P e content.myschool.edu.ru/06/11
41 Pa3Butune npencraBienuii o 0 https://lesson.academy-
MPOUCXOKAECHUH YETOBEKA content.myschool.edu.ru/06/11
MecTo 4enoBeKka B CUCTEME OPraHUYECKOTO
47 mupa. Jlaboparopuas pabota «/3ydueHue 0.5 https://lesson.academy-
O0COOCHHOCTEH CTPOCHHMSI CKeJleTa YeIoBeKa, ' content.myschool.edu.ru/06/11
CBSI3aHHBIX C MPSIMOXOKICHUEM»
43 il oc AHTDOLOLCHE3A 0 https://lesson.academy-
BIDKYIIIME CHJIBI aHTPOIIOTEH
i P content.myschool.edu.ru/06/11
https://lesson.academy-
44 CooTHoNIeHHE OMOTOTUIECKIX U 0

content.myschool.edu.ru/06/11




COLIMANBHBIX (JAKTOPOB B aHTPOIIOTEHE3E

https://lesson.academy-

4 HOBHBIE CTaJUH aHTPOIIOreHE3a 0
> Ocho o P content.myschool.edu.ru/06/11
46 n 0 https://lesson.academy-
TeHETUKA U MTaJIEOr€HOMUKA
aleo content.myschool.edu.ru/06/11
47 5 0 https://lesson.academy-
BOJIIOIUSI COBPEMEHHOI'O YEJIOBEKA
OTmon P content.myschool.edu.ru/06/11
Yenoseueckue pacsl. IIpakTudeckast padora
48 " p p p\, 0.5 https://lesson.academy-
«W3ydeHue 3K0JIOTHYECKUX agalTalui .
¥ A H content.myschool.edu.ru/06/11
JeJI0BEKA»
MexIUCUUTIITMHAPHBIE METO b https://lesson.academy-
49 0
AHTPOTIOJIOTUHA content.myschool.edu.ru/06/11
50 3 0 https://lesson.academy-
apoKIeHUE U Pa3BUTHE DKOJIOTUU
POHA p content.myschool.edu.ru/06/11
Merto et 5konorun. Jlaboparopuas padota
51 - 0.5 https://lesson.academy-
«/3ydueHre MeTO0B DKOJIOTHIESCKUX .
yi N A content.myschool.edu.ru/06/11
HUCCIIeTOBaHUI
3HaueHne YKOJIOTMYECKUX 3HAHUM TS https://lesson.academy-
52 0
yeJIoBeKa content.myschool.edu.ru/06/11
53 3 o 0 https://lesson.academy-
KOJIOTHUECKHE (PAKTOPLI
p content.myschool.edu.ru/06/11
AbnoTtudeckue paxTopbl. CBET Kak
54 skosiorudeckuii pakrop. Jlaboparopuast 0.5 https://lesson.academy-
paboTa «BrlsiBIeHHE TPUCTIOCOOTICHUI ' content.myschool.edu.ru/06/11
OPraHu3MOB K BIIMSTHUIO CBETA»
Aounortnueckue (akTopsl. TemMmeparypa Kak
o ¢ P patyp https://lesson.academy-
55 skosiorudeckuii pakrop. Jlaboparopuast 0.5

paboTa «BrlIsiBIeHHE TpUCTIOCOOICHUI

content.myschool.edu.ru/06/11




OpPraHru3MoOB K BJIUAHHUIO TCMIICPATYPHBD»

AbnoTtudeckue GakTopsl. BlakHOCTh Kak
sKostorndeckuit akrtop. JlabopatopHas

https://lesson.academy-

56 0.5
paboTa «AHATOMHYECKHE 0COOSHHOCTH content.myschool.edu.ru/06/11
pacTeHui U3 pa3HbIX MECT OOUTAHUS

57 Coelsl o6ura ODFAHIEMO 0 https://lesson.academy-

Bl OOMTAHUI OPTaHN3MOB
el p content.myschool.edu.ru/06/11
58 Erono eCKITe 0 https://lesson.academy-
HOJIOTUYECKUE PUTMBI
p content.myschool.edu.ru/06/11
https://lesson.academy-

59 JKuznennrle GopMBI OPraHU3MOB 0

(op p content.myschool.edu.ru/06/11
https://lesson.academy-

60 buotuueckue paxTopsl 0

b p content.myschool.edu.ru/06/11
3HayeHne OMOTUYECKAX B3aUMOIEHCTBUI

61 CVILICCTEOBA ODFAHIEMOE B Chele 0 https://lesson.academy-

e TBOBAHHS OPTaHU3MOB B
a ym p pel content.myschool.edu.ru/06/11
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU 0 https://lesson.academy-
MOIYIALUA content.myschool.edu.ru/06/11
OcHOBHBIE TIOKA3aTENN MOMYJISIIUN:

63 YHUCJIEHHOCTD, INIOTHOCTE, BO3PACTHAS U 0 hitps://lesson.academy-

’ » BO3P content.myschool.edu.ru/06/1 1
MOJIOBAsI CTPYKTYypa
OcHOBHBIE TIOKA3aTENN MOMYJISIIUN:

64 0KIIaEMOCTD, IIPUPOCT, TEMII POCTA. 0 Atips:/lesson.academmys
PO » IPUPOCT, p ’ content.myschool.edu.ru/06/11
CMEpPTHOCTb, MUTPAllUU

65 Y ecKas C A 110 0 https://lesson.academy-

KOJIOTHY ST CTPYKT TONYIISIIAN
PYKLYP yn content.myschool.edu.ru/06/11
.. https://lesson.academy-
66 JInHaMuKa NOMYJSUU U €€ PeryJIsaLus 0

content.myschool.edu.ru/06/11




KpI/IBI)IG pocCTa YUCJICHHOCTHU IOITYJIALUH.

https://lesson.academy-

67 0
Kpussie BeKUBaHUSA content.myschool.edu.ru/06/11
Dkojoruueckas Huma suga. JlaboparopHas
68 6 I 6 patop . 0.5 https://lesson.academy-
Ta «[Ipuco HUSI CEMSIH PAaCTCHUU .
paboTa «Ipucrocobie ce pa content.myschool.edu.ru/06/11
K PACCEJICHUIO»
69 B . 0 https://lesson.academy-
HUJI KaK CUCTEMA TIOTYJISILIA
JLKaK CHCTEMA TOLTy 1AL content.myschool.edu.ru/06/11
3aKOHOMEPHOCTH TOBEJICHUS U MUT AU https://lesson.academy-
70 0
JKUBOTHBIX content.myschool.edu.ru/06/11
71 CooG 6 0 https://lesson.academy-
TB raHU3MOB — OHOIIEHO3
OODILECTBO OpraHusMo 1 content.myschool.edu.ru/06/11
7 5 o a5 CHCTEMa 0 https://lesson.academy-
KOCHCTEMA KaK OTKPBITAs CUCTEM
ochcTeMa xa P content.myschool.edu.ru/06/11
KpyroBopoT BelecTB 1 NOTOK SHEPTUU B https://lesson.academy-
73 0
IKOCHUCTEME content.myschool.edu.ru/06/11
74 0 0 https://lesson.academy-
HOBHEIE II0Ka3aTEIN YKOCUCTEMEI
cHO ¢ oxazatel content.myschool.edu.ru/06/11
75 3 0 https://lesson.academy-
KOJIOTUYECKUE TTUPAMU IbI
OJIOTHHECKHE TP A content.myschool.edu.ru/06/11
76 " . cooBIec c ecc 0 https://lesson.academy-
MEHEHUS TB — 45054
e m yKH content.myschool.edu.ru/06/11
77 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 0 https://lesson.academy-
03€p U peK. DKOCUCTEMBI MOpEl U OKEaHOB content.myschool.edu.ru/06/11
3 [IpupoaHbie 3KOCUCTEMBI. DKOCHUCTEMBI 0 https://lesson.academy-
TYH/Ip, JIECOB, CTEIEM, MyCTHIHb content.myschool.edu.ru/06/11
9 A 0 https://lesson.academy-
HTPOHOI'€HHBIE DKOCUCTEMEI
p content.myschool.edu.ru/06/11
80 Ypboakocucremsl. [Ipaktudeckas pabora 0.5 https://lesson.academy-




«3yuenue u onucanue ypo03KOCHCTEMBD)

content.myschool.edu.ru/06/11

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX

https://lesson.academy-

81 B3aMMOJICHCTBUN OPraHrU3MOB B
8 p content.myschool.edu.ru/06/11
3KOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsA3HEHUN
%) Pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM, https://lesson.academy-
OPraHU3MEHHOM, MONYIALIUOHHOM U content.myschool.edu.ru/06/11
3KOCUCTEMHOM YPOBHSIX
23 bruocdepa — obmieruranerapaast 00071049Ka https://lesson.academy-
3emun content.myschool.edu.ru/06/11
https://lesson.academy-
84 VYuenne B. U. Bepnanckoro o Ouocdepe
pHax dep content.myschool.edu.ru/06/11
25 3aKOHOMEPHOCTH CYIIIECTBOBAHUS https://lesson.academy-
ouochepsr content.myschool.edu.ru/06/11
KpyrosopoTs! Bemiects u https://lesson.academy-
86
OMOTCOXMMUYECKHE ITHKITBI content.myschool.edu.ru/06/11
g7 3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI https://lesson.academy-
CyILIHU content.myschool.edu.ru/06/11
https://lesson.academy-
88 YcToitunBocTh OMochepsl
Pep content.myschool.edu.ru/06/11
%0 3 https://lesson.academy-
KOJIOTUYECKHE KPUUCHI U UX PUUUHBI
P p content.myschool.edu.ru/06/11
90 B N en0BeKa Ha GHOCDE https://lesson.academy-
03/IeiCTBHE UEJIOBEKA Ha OU
A Py content.myschool.edu.ru/06/11
01 AHTpPOTIOTE€HHOE BO3/ICHCTBHE HA https://lesson.academy-
PaCTUTEIbHBIN U )KUBOTHBIM MUD content.myschool.edu.ru/06/11
https://lesson.academy-
92 Oxpana npupo/isl

content.myschool.edu.ru/06/11




OCHOBHBIE IPUHIIUIIBI YCTOHYUBOTO

https://lesson.academy-

93 1
Pa3BUTHSA YEIOBEYECTBA U IIPUPOIBL 0 content.myschool.edu.ru/06/11
PanmonaibHOE IPUPOIOTIOIE30BAHNE U
94 COXpaHeHHEe OMOJIOTUYECKOTO pa3HO0Opa3us 1 0 hiips: fessonacadony
P p p content.myschool.edu.ru/06/11
3emun
95 O6006menue mo TeMe «MUKPOIBOIIONUS 1 ! 0 https://lesson.academy-
€€ pe3ynbTaThD) content.myschool.edu.ru/06/11
96 O6006mienue mo TeMe «MaKpO3IBOIIONUS U | 0 https://lesson.academy-
€€ pe3ynbTaThD) content.myschool.edu.ru/06/11
97 O606menue o teme «IIporcxoxaeHue u | 0 https://lesson.academy-
pa3BUTHE )KU3HU Ha 3eMIIe» content.myschool.edu.ru/06/11
08 O606mmenue o teme «IIpoucxoxaeHue | 0 https://lesson.academy-
YEJIOBEKA — aHTPOIIOTEHES) content.myschool.edu.ru/06/11
99 O06o06mIeHne 1Mo TeMe «IKOJIOTHSI — HayKa O | 0 https://lesson.academy-
B3aMMOOTHOLIEHUAX OPraHU3MOB) content.myschool.edu.ru/06/11
100 O6006menue mo TeMe «OpraHu3Msl U cpea | 0 https://lesson.academy-
oOuTaHUSD) content.myschool.edu.ru/06/11
101 O06o006meHne o Teme «IKOJIOTHS BHJIOB U | 0 https://lesson.academy-
MTOIYJIALIAI content.myschool.edu.ru/06/11
102 O606menue mo Teme «buochepa — | 0 https://lesson.academy-
r100ambHas IKOCHCTEMa content.myschool.edu.ru/06/11
OBIIEE KOJIMYECTBO YACOB I10 102 8.5

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6oiioB A.M. u npyrue;
non penakiueit [Taceunnka B.B., AkimonepHoe o6miectBo «3matenbeTBO
«ITpocsemienue»

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Py61ioB A.M. u npyrue;
nox penakiueit [Taceunnka B.B., AkimonepHoe o0miectBo «3matenbcTBO
«ITpocsemienue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

MeTonnueckasi TOMOIIb YYUTEISIM OHOJIOTUN U DKOJIOTHH
(https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-biologii/)
Mertoanoanepsxka Bonoroackas obnacts buonorus
(https://vk.com/public210603372)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETHU

UHTEPHET
1. buonorus u meauimaa (Medbiol.ruhttp://medbiol.ru/)

2. buomonexymna (https://biomolecula-ru.turbopages.org/bi)

3. Aurtponorenes (https://antropogenez.ru/)

4. Onementsl (https://elementy.ru/)

5. IToctHayxka (https://postnauka.ru/)

6. O6pa3zoBatenbHble UHTEpHET pecypcebl-buonorus
(https://alleng.alleng.me/edu/biol.htm)

7. Enunas xomekius Ludposeix OOpazoBaTeabHbIX PecypcoB mist yupexxaeHuin
oO1rero u HadanbHOTO TpodeccronanpHoro oopazosanus (http://school-
collection.edu.ru/collecti...)

8. denepanbHbIN OaHK TeCTOBBIX 3amanuil, femoBepcun KM (http://www.fipi.ru)
9. Xypnan «buonorus B mkose» (http:// www.schoolpress.ru)

10. buonoruueckuii cmoBaps (http://bioword.narod.ru/index.htm)

11. XKypnan «buonorus» (http://bio.1september.ru)

12. UnnroctpupoBanHast sHIUKIoNe U « KuBbie cymectay (http://www.livt.net)

13. Teopus 6uonorudeckoit sBoronuu (http://evolution.powernet.ru)

14. Paznenst o6mieit 6monoruu (http://studarium.ru)

15. bubmmoreka I{OK (esson.academy-content.myschool.edu.ru/06/05)

16. bubnnoreka Mos mikona, KaTaJor MaTepyasoB M0 OUOJIOTUH
(https://lib.myschool.edu.ru/)



OBOPYJIOBAHUE JIA NIPOBEAEHU A JIABOPATOPHBIX,
[TIPAKTUYECKUX PABOT, IEMOHCTPAILVH:

* HoytOyku — 4 mryk,

* MuKpOCKOITbI — 2 IITYKH,

* [ludpossie maboparopuu:

[lo Ouonoruu — 4 MWTYKHU,

» O0opynoBaHue AJig 1a00paTOPHBIX PadoT,

» O6opynoBaHue sl TPAKTUUECKUX pabOT 1O OMOJIOTHH.



