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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yue6HOoMy npenMmetry "buonorusa" (manee - Ouojorus) Ha YpOBHE
cpenHero oomero oOpa3oBaHMs pa3zpaboTaHa Ha OcHOBe DefepabHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit ®enepanuny», ®PI'OC COO,
Konuenuuu npenopaBanusi yueOHOro npeamera «buoIOrus» U OCHOBHBIX MOJIOKEHUN
dbenepanbHOIl paboyelt mporpaMMbl BOCIIUTaHUS.

VYueOubiii npeamer «buonorus» yrinyonéuHoro yposHs uzydenus (10—11 kmaccer)
ABJIAETCS OJHMM W3 KOMIIOHEHTOB TpPEIMETHOM ob0nactu «EcTecTBEHHO-HAYYHbIE
npeametb». Cornacno nonoxenussM GI'OC COO npodunbHble y4eOHbIE MPEAMETHI,
U3yvyaemble Ha YIIIyOJIEHHOM YPOBHE, SIBISIIOTCA ciocoboM nuddepeHumanu o0ydeHus
Ha ypOBHE CpeaHero oluiero o0pa3oBaHus U MpPU3BaHBI 00ECNEYUTh MPEEMCTBEHHOCTD
MEX/y OCHOBHBIM OOUIMM, CPETHUM OOIIUM, CPEIHUM MPO(PECCHOHATBHBIM U BBICIIMM
oOpa3zoBaHueM. B To ’xe BpeMs KaXIbIi U3 3TUX Y4€OHBIX MPEAMETOB JIOJKEH OBIThH
OPUEHTUPOBAH HAa TPUOPUTETHOE peEIlIeHUE O00pa30BATEIbHBIX, BOCHUTATENIbHBIX U
pa3BHBAIOLIMX  3a/a4, CBSA3aHHBIX ¢  MpodopueHTanuer  oO0ydalmuxcs U
CTUMYJMPOBAaHUEM HHTEpEca K KOHKPETHOM 00JIACTH HAYYHOTO 3HAHMS, CBSI3aHHOTO C
Ouonoruen, MEUIIMHON, SKOJIOTHUEH, ICUXOJIOTHEN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo ydueOHomy mpeamety "buonorus" naér mpeacTaBieHue O LEIU U
3alayax u3ydeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOJaEHHOM ypOBHE,
ompejensieT  o0s3arenbHOe  (MHBApUMAHTHOE) MPEIMETHOE  COoJepKaHHe,  €ro
CTPYKTYpUpPOBAaHHE IO pa3feiaM U TeMaM, PaclpeaesieHHE MO KIaccaMm, PEKOMEHIYET
MOCIIEIOBATENIbBHOCTh M3yUEHUsS y4eOHOro marepuana ¢ y4€TOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4e€OHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOydaromuxcsa. B mporpamme nmo OMONOrUM peain30BaH MPUHIIUI MPEEMCTBEHHOCTH C
U3ydeHrneM OHOJIOTMH Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs, Ojarojaps 4emy
NPOCMATPUBAETCS HANPABJICHHOCTh Ha TMOCIEAYIONEe pPa3BUTHE OMOJOTUYECKHUX
3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTaBICHUH O 3I0poBOM oOpasze >KWU3HH, Ha
BOCIIUTaHUE OEPEXKHOTO OTHONIEHUSI K OKpy:Karolel npupoAHoil cpeae. B mporpamme
no OWOJNIOTMM TakXKe IOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buonorus» B
peamuzaiuu ~ TpedoBanuii  OI'OC COO Kk  mIaHUPYEMBIM  JIMYHOCTHBIM,
METalpeJIMETHBIM ¥ TPEIMETHBIM pe3yibTaTaM oO0y4deHus U B (POPMUPOBAHUU
OCHOBHBIX BUJOB Y4€OHO-II03HABATEIBHON JEATEIBHOCTH O0YYaIOUIUXCS 110 OCBOEHUIO
coJiep>KaHusl OMOJIOrMYECKOT0 00pa30BaHUs Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus.

VY4eOnpiii npenmer «buonorus» Ha ypoBHE CpemHEro oO0mero oOpa3oBaHUS
3aBepIIaeT OMOJOTHYECKOEe 00pa30BaHKE B IIKOJE U OPUEHTHUPOBAH HAa pAaCIIUPEHUE H
yIiyOJIeHuEe 3HaHUM OOYy4aromMXcsl O >KMBOM MNPUPOJE, OCHOBAX MOJEKYJISPHON U
KJIETOYHOW OMOJIOTUH, AMOpPUOJIOTUM W OHOJIOTUU PAa3BUTHUS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenne yueOHoro mnpeamera «buonoruss» Ha  yriayOJEHHOM  YpOBHE
OPUEHTUPOBAHO HA MOJArOTOBKY OOyYarOIIMXCA K MOCIEIYIOUIEMY IOJYYEHUIO



Ononornyeckoro o0pa3oBaHus B By3aX M OpPraHU3alUsAX CPEIHEro NpodhecCHOHATBHOTO
oOpazoBanus. OCHOBY €ro COJIEp>KaHUsI COCTaBIISIET CUCTEMa OWMOJOTMYECKUX 3HAHUM,
MOJIYYEHHBIX NPU M3YYCHUH OOYYAIOIUMUCA COOTBETCTBYIOIIUX CHCTEMATUYECKUX
pasnesioB OMOJIOTUU Ha YPOBHE OCHOBHOIO o0miero oopazosanusi, B 10—11 kmaccax 3tu
3HaHUS MOJYy4YaroT pa3BuTHe. Tak, paclIiupeHbl U yriayOJeHbl OMOJIOTHYECKUE 3HAHUS O
pacTeHusiX, IKUBOTHBIX, Tpubax, OakTepusiXx, OpraHu3Me 4YeJIOBeKa, OOIMX
3aKOHOMEPHOCTSX KU3HM, JIOMIOJHUTEIBHO BKIIIOYEHBI OHOJOTHUYECKHUE CBEJICHUS
MIPUKJIATHOTO ¥ TTIOMCKOBOT'O XapaKkTepa, KOTOPhIE MOKHO MCIOJIb30BaTh KaK OPUEHTHUPHI
JUTSL TIOCTIEAYIOIIETO BhIOOpa nmpodeccuu. Bo3morkHa Takke MHTErpaius OMOJIOTHYECKUX
3HAHUW C COOTBETCTBYIOUIMMH 3HAHUSMH, TOJYYCHHBIMH OOYYAIOUIUMUCS TPH
U3y4YeHUU (PU3UKHU, XUMUHU, TeoTpauu 1 MaTeMaTHKHU.

Crpykrypa nporpaMmmsl o yueOHoMy npeamety "buonorus" otpaxkaer cucTeMHO-
YPOBHEBBI M HBOJIOIMOHHBIA TOAXOAbl K u3yueHuto Owuonoruu. CoriacHO UM,
U3Y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEPHBIC ISl JKUBBIX CHUCTEM Pa3HOTO
YPOBHS OpraHU3alud, 5SBOJIIOIMKA OPraHMYeCKOTO MHUpa Ha 3emiie, COXpaHCHHS
OMOJIOrMYeCKOro pasHooOpaszus 1miaHeTel. Tak, B 10 Kkiacce H3ydarOTCS OCHOBBI
MOJICKYJISIPHOM M KJIETOUYHOW OMOJIOTUM, IMOPHUOJIOTUH U OMOJIOTUH Pa3BUTHS, TEHETHKU
U CEJICKIMU, OMOTEXHOJOTHH W CHUHTCTHYECKOW OHMOJIOTHM, aKTyaJIU3UPYIOTCS 3HAHUS
oOydJaromuxcs mo 00TaHUKE, 300JI0THH, aHATOMKH, (HU3n0IOoTur yenoBeka. B 11 kmacce
U3YYar0TCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocdepe.

VYyeOnbiii npeamer «buonorusy» npusBaH 00ECNEYUTh OCBOCHUE O0YUYaIOIIUMHUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJIEH, MPUHIMIIOB U MPABHII, JISKAIIUX B OCHOBE
COBPEMEHHOW  €CTeCTBEHHO-HAy4YHOW KapTUHBI MHUpa, 3HAHUH O CTPOCHUH,
MHOTOOOpa3uu M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOmyJsiud, OHOIeHO3a,
HKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX HCCICOBAHUSIX B
Ouonoruu, TPUKIAJAHBIX AacleKkTax OuoJoTMYecKuX 3HaHuil. Jlns pasBuTtus U
MoJ/IepKaHus HHTEpeca 00yJaromuXxces K OMOJIOTHY Hapsly CO 3HAUYUTEIbHBIM 00BEMOM
TEOPETUYECKOTO MaTepuaja B COJIEPKaHUU MPOTrpaMMBbl MO OMOJIOTHH TPEITYCMOTPEHO
3HAKOMCTBO C MCTOpPHEH CTAHOBIEHUS M Pa3BUTHUS TOW WIM MHOW 00JacTH OMOIIOTHH,
BKJIAJIOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEHICHHWE BAKHEUIIHUX
OMOJIOTMYECKUX U DKOJIOTHUSCKUX MPOOIIEM.

Ilens u3yuenus yuebOHoOro mnpeamera «buonorus» Ha yriayOia&éHHOM ypOBHE —
OBJIaJIcHUE OOYyYaIONMMMHUCS 3HAHUAMH O CTPYKTYPHO-()YHKIIMOHAIBHON OpraHuU3aIluu
KUBBIX CUCTEM pPa3HOTO paHTa W MPUOOpPETEeHHE YMEHWW HCIOJIB30BATh dTU 3HAHUS B
dbopMHUpOBaHUYN MHTEpECA K OMPEAEIEHHON 001acTi MpodheCCUOHATBHON eI TeTLHOCTH,
CBS3aHHOW C OwWoOJOrMed, WM K BBHIOOPY Yy4eOHOTO 3aBENCHUS MJisi TMPOIOKCHUS
Oronornyeckoro oopa3oBaHmsl.

JlocTikeHue 1eau u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyoi€HHOM
ypOBHE 00€CTIeUrBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYyYarOIUMHUCS CHUCTEMbl OHMOJIOTHYECKHUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpHUAX, KOHUEMIMAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U



MpaBUiiaX, COCTABJISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAY4YHYI0 KapTUHY MHpa; O
CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTSAX OMOJIOTHUYECKUX CUCTEM (KJIETKA, OpraHu3M,
MOMYJISIIUS, BUI, OUOTeo1IeH03, Onocdepa); 0 BEIAAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHME OOYy4YaloIIMXCsl ¢ METOJaMH TIO3HAHMS KUBOW MPUPOJIBI:
HCCIIEIOBATEILCKUMU METOJaMU OMOJIOTHYECKUX HAyK (MOJEKYJISIPHON M KJIECTOUHOM
O1oJIOruu, SMOPUOJIOTUU U OMOJIOTUM PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU
Y CUHTETHUYECKON OMOJIOTHH, MAJICOHTOJIOTUH, YKOJIOTHHN ); METOJIAMHU CAMOCTOSITEIIbHOTO
MPOBEICHUS OMOJIOTMYECKUX UCCIIeIOBaHM B JabopaTopun U B pupojie (HaOIoIeHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIQJICHUE OOyJarolmUMHUCS  YMEHHSIMH: CaMOCTOSITEJILHO HAXOJIUTh,
aHAJM3UPOBATh M  HCIOJb30BATh OHOJOTUYECKYI0 HWHOOPMAIIMIO;, IOJIb30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTUEH U CHUMBOJIMKOM; YCTaHABIUBATh CBSI3b MEXIY
pa3BuUTHEM OMOJIOTUM U COLMAIIBHO-IKOHOMHUYECKUMH M DKOJIOTHYECKUMU TTpoOieMaMu
YeJIOBEUECTBA; OIEHWBATh IIOCIEACTBUSI CBOEH JIEATEIIBHOCTH IO OTHOIIEHUIO K
OKpY>Karolel MPUpPOJHON cpejie, COOCTBEHHOMY 37I0POBBIO M 3JI0POBBIO0 OKPYKAIOIINX
moned; OoOOCHOBBIBATH M COONIIOAATh MEphl  MPOPUIAKTUKH  HMHQEKIIMOHHBIX
3a00JeBaHUi, TMpaBWia TOBEACHUS B MNpHUpoAe M oOecrnedeHuss Oe30MacHOCTU
COOCTBEHHON J>KHU3HEJEATEIBHOCTH B YPE3BBIYAWHBIX CHUTYyalUsX MPUPOJHOTO H
TEXHOT€HHOTO XapaKTepa; XapaKTepu30BaThb COBPEMEHHbIE HAy4YHBIE€ OTKPBITHS B
001acTH OMOJIOTUH;

pa3BUTHE Yy OOYYaIOIIMXCS WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
npolecce  3HAaKOMCTBA € BBIIAIOMIMMHCS ~ OTKPBITUSIMH U COBPEMEHHBIMHU
UCCJIEIOBAaHUSAMHU B OHOJIOTMH, pEIIaeMbIMU €l MpoOJeMaMH, METOH0JIOrueH
OMOJIOTUYECKOTO HCCIEAOBAHMS, TPOBECHUS OSKCIEPUMEHTAIBHBIX HCCIEOBaHUH,
perieHnus OWOJOTHYECKHX 3aJad4, MOJCIUPOBAHUS OHOJIOTHYECKHUX OOBEKTOB M
IPOIIECCOB;

BOCIUTaHUE y 00y4aIONIUXCsl IEHHOCTHOT'O OTHOIICHHUS K KMBOU MPUPO/JIE B LIETIOM
U K OTHeHbHBIM €€ O0O0BeKTaM U SBICHHUSM; (POPMUPOBAHUE OSKOJOTUUYECKOH,
TeHEeTHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYphl TOBEICHHUS B TMPUPOJIC; MHTETPAIUU
€CTECTBEHHO-HAYYHbIX 3HAHUII;

npuoOpeTeHue 00yyYaromuMucs KOMIIETEHTHOCTH B paloHaIbHOM
MIPUPOJIONOIB30BAHUM (COOJIOIEHUE TPAaBUII MOBEACHUS B MPUPOJE, OXPaHbl BUIOB,
IKOCUCTEM, Omocdephl), CcOXpaHEHWH COOCTBEHHOTO 370pPOBbS U  3JI0POBBS
OKPYXAIOIUX JIIoeH (coOmoneHus Mep mpoduiiakThku 3a00yeBaHui, oOecredeHune
0€30MacHOCTH JKM3HEACATENIPHOCTA B UYPE3BBIYANMHBIX CHTYAIUAX MPUPOJHOTO W
TEXHOT€HHOT'0 XapaKTepa) Ha OCHOBE MCIOJIb30BAaHUSI OMOJIOTMYECKUX 3HAHUN U YMEHUM
B ITIOBCEIHEBHOM JKWU3HHU;

CO3/JaHUE€ YCJIOBUU [IJII OCO3HAHHOTO BbIOOpa OOYyYarOIIUMUCS WHIUBUIYAIbHOU
o0pa3zoBaTeIbHOI TPACKTOPUH, CIOCOOCTBYIOLIEH MOCIETYIOUIEMY



npo(heCCHOHATFHOMY CaMOOMPEICICHUIO, B COOTBETCTBHH C WHAWBHUIYAIbHBIMU
MHTEepEcaMu U MOTPEOHOCTIMU PETHOHA.

OOmiee 4McaO 4YacoB, OTBEACHHBIX HA H3yYEHUE OHMOJIOTMM Ha YriyOJIeHHOM
YpOBHE cpeaHero obmiero odpasoanus, coctapisier 204 yaca: B 10 knacce — 102 ydaca
(3 yaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B HeJeNI0).

OT6op opraHu3alMoHHBIX (OPM, METOJOB U CPEACTB OOydeHUs OHOJOTHH
OCYIIECTBIISIETCS C YY€TOM CHenu(PHKUd €ero cojepKaHWs W HampaBIEHHOCTH Ha
npoAoDKeHne  Ouosormyeckoro  oOpa3oBaHUS B OpPraHM3AIMsIX  CPEIHETO
po¢heCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

OO0s3aTenbHBIM YCJIOBHEM MpU OOy4YeHHH OWOJIOTMM Ha YIriayOJEHHOM YpPOBHE
SBIISIETCSl TPOBENEHHE JTAO0OPATOPHBIX W TMpakTUYecKuX pabor. Taxke yuacTue
OOyJarolMXcss B BBINIOJHEHUN TPOCKTHBIX M Y4eOHO-HCCIEAOBATEIbCKUX pPabdoT,
TEMaTHKa KOTOPBIX OIpEAeNseTCs] YYUTEeNIeM Ha OCHOBE HMEIOIIUXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUI.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBsizaHHble ¢ Ouonoruel. 3HaUYeHHE OHOJIOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, W. I1. I1aBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMer uszydeHus Ouonoruu. CBOMCTBA KHMBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJAPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue )uBble CUCTEMBI HA PA3HbIX YPOBHIX OpPraHU3aLUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. HyneBas rumotesa. [loHsTie BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE TpPU3HAKU JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eIUHMIA >KuBoro. Kcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, IudepeHIraibHoe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«Hcropus pa3BUTUS METOAO0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bona m e€ posib Kak pacTBOpPUTENS, pearcHTa, y4acTue B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIETKU. buonorndeckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosekyinbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1aH CcTpoeHHsT U (PU3HKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYeCKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
oOpeanuyecKull CuHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabnmuuer n cxembl: «llepuonanyueckass Tabnuia XUMHUUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monekynbl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue u QyHKIUM KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHUoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomna3ma. [uto3ome. Llutockener. [IBmxenne uuromiazMbl. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oeaxos ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKE. Bakyonu pacTuTenbHbIX KieTok. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBpIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyodouxamu. Momopnvie benku.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoti o0b6onouku 6 mumo3se. Hoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KJIETKW», «CTpOoeHHE  pacTUTEIBHOW  KJICTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaGoparopnass pabora «/3yueHne CTpPOEHUA KIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelIeCTB M NPeBpallleHNEe JHEPTHH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX Tporeccax. DepMEeHTATUBHBIH XapaKTep pPEaKIUid KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30yAUTEIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax omonorndeckoro okuciaeHus. [{ukmmyaeckue peakuu. OKUCIUTEIHHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Ioptpersr: k. IIpuctou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HaciencTBeHHoUW nH@opmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT M 3YKApHOT. Perynsdius akTUBHOCTHM T€HOB Yy Ipokapuor. I'mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycel — Hexietounbie GOpMBI )KH3HU B 00IUraTHbie apa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lpoepammupyemvole hynxyuu 6enrxos. Cnocobvt 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnukanus. Ilpunnuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld - HaOOpbsl  XpoMocoM. ['omonoruunbie  XpomocoMmbl. [losmoBble
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsiuus mMuTOTHMYECKOro IMKIA KIETKH. I[Iporpammupyemasi KieTodHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumpel 1 cxembl: «OKWM3HEHHBIM MUK KIETKH», «Murtosd»n, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «HabmroneHre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanum pacteHuidl. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAs,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHAsA, MbIllIeyHasi, HepBHasg. OCOOEHHOCTU CTpoeHUs, (PYHKIUNA U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MbI M HACTUU. J[BMIKEHHME MHOIOKIETOYHBIX J>KMBOTHBIX M 4YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE NuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHeIbl
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NIOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON CHCTEMaMU. Belaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTsa macCUBHON M XMMHUYECKOM 3a1UThl. DUTOHITUIBI.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHHUTET. Teopusi KiIoHaJbHO-cenekTuBHOr0 ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcuchel. Pa3zapaXuMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENBI TOJIOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopueBbie cuctembl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTEMay, «OHAOKpUHHAs cucTema», «CTpPOEHHE MBIIIIBIY,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaThl TKaHEH, PaKOBHUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000opy1I0BaHUE JJIsI IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3IYIITHOTO TUTAHUS PACTCHUH,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  [OYKOBAaHUE,  CHOPYJIALHMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M ero MecTo B JKU3HEHHOM LIHMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobmenwe. Tumbl  apobieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAST WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbublii nepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PETYJISIUU POCTA )KUBOTHBIX U YesioBeka. CTaguu MoCcTIMOPUOHAIBHOIO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaJAUM OHTOreHesza», «lIpsamoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« Ku3HEHHbIH LHUKI MXa», <OKW3HEHHBIM  LUKI
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BpIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopus craHOBICHUS ¥ pa3BUTHS TEHETUKH Kak Hayku. PaGoter T
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIbL. ['OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
MOJIEKYJIAPHO-TEHE TUYECKU M.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna kKak OOBEKT TE€HETHUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeuieHUs NpHU3HaKkoB. LluTonormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHU3M OIpPENEIEHUs Mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3anMoJenCTBUE HEaUICNbHBIX TI'€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabnuter 1 cxembl: «llepBoiii 1 BTOpoit 3akoHBI Menaens», «TpeTuit 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN alIeIn3M», «B3anMoIeCTBUE T€HOBY.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JNEMOHCTpAllMd CLEIUICHHOTO HACJIEAOBaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMna W cpeabl npu  GpopMHUpOBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peaknuu npusHaka. BapuanumoHHBIN
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT M3MEHYMBOCTH. Melo3 W TMOJOBOM TpollecC — OCHOBa
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYUHUPOBAHHBIE MYTalluu. SaepHble W
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnenctBeHHo m3meHunBoctu (H.U. BaBuiioB). BHesinepHass M3MEHUHUBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buasl  uw3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) )KMBOTHBIX C Pa3IUYHBIMUA BUJIAMH U3MEHYUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKOM T'€HETUKHU B MPEIOTBPAIICHUN U JICYCHUU T€HETUUECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue QakTopbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3MaHUU COPTOB PACTEHUM U MOPOA
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOU CCIICKIIUU. HctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannoOHHBIN M XUMUYECKUNA MYTAareHe3 Kak UCTOYHHUK MYTallui y KyJIbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpeluMBaHWe, WM UHOpuauHr.  HepoxctBenHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHue ¥ U3y4EHHE N'eHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YesAx YIyUueHUs Cyuecmsayouux u co30aHus HoO8blX NOpoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, MJIEMEHH YO dbepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTepUCTUKA. TpanumonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMH UM MHCTPYMEHTOB LEJIEHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHbIX. Kpunobanku. Comatnueckas THOpUAM3aLUS M COMATHYECKUUI
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIIAHTAUWUU P KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUarHocTuka. MeTaOoJIOMHBIM aHalu3, TEeHOICHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COoYeTaHHMEM TEXHOJOTMH TpEXMEpHOro OWOnmpHHTHHra U ckaddonaunra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkmonupoBanust PHK-cogepskanmx BUPYCOB, BBI3BIBAIOIINX OCO0O OIACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosnoruu

OpomonmonHas Teopus Y. JlapBuHa. IIpeanochbUikKM BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI  OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHHE, €CTECTBEHHbBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpUCIOCcOOJIeHU y pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOLIEHUS JABWXKYIIUX CHJI DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM T€HETUYECKOro pa3HooOpa3usi M CTPYKTyphl mnomyisuuid. M3MmeHeHue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE W3MEHEHMs] 4YacToT ajiejaedl B  momyisuusax. O¢dexT
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpoCTpaHCTBEHHAs ), OMoJIOTHYecKas (PErnpoIyKTUBHAS ).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIUIOUIU3aus,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMOMOHHOW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUMBOCTH K aHTHOMOTUKAM U CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLUNY, «DKOJIOTMYECKass M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JIEUCTBUSL €CTECTBEHHOro 0TOopa», «DopMbl OOpbOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY», «Kputepuu Buna», «Bunsl-nBoiiHnkn», «CTpyKTypa BUAa B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«JTonurmonasl pactenuit», «KanmycTHO-penedHbIii THOPHIY.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyuesa MTHIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMsT  OpraHU3MOB U HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHEeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBoionuu. l[lepexomupie ¢GopMbl W (UIOTEHETUYECKUE  PSBI
OpraHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomtonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumibi-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
sBOMIONMH. ['eHeTHYeckrue MeXaHU3Mbl HBOJIIOIMM OHTOTEHE3a M TMOSBIICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJIBI MOCTPOCHUSI (PUIOTCHETUUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
ABOJIIOLIUH.

JdemoHcTpanumn

[Hoptpetsl: K. M. bap, A. O. KoBanescknii, ®. Mromep, 3. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOPHUOHAILHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

O6opynoBaHue: KOJUIGKIIUH, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu u acCTpOOHOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas dBOTIONMSI. AOWOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanue monmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHYecKasi TUIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHoJiorusi. ['eoxpoHosornueckas mikana: 30Hbl, 3pbl, IEPUObI, STTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBoNtoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHbIE apoOMOpP(O3bI
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuxiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButne ku3HM Ha 3emie IO 3paM U IEepUofaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Hoptpertsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHHUIO CaMo3apokJIeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoMOLMNY, «CxeMa 00pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdossl  pactrenuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO
Mupa», «ApoMopdo3bl XKUBOTHBIX», «lIpocreitmuey, «KuIIEYHONMOIOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre )XKU3HU B
[aJIC030MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue xKu3HuU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyye€ja MNTULl W 3BEpeEl,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHne M ONUCAHUE MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOTeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  YE€JIOBEKAa C  JKMBOTHBIMHU:  CPaBHUTEIIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiume cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTHYECKHE, COIMATIbHBIE.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOIO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeynoBek HeaHIAEpPTaJbCKUU
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTauuoHHbIM mpouecc U noaumopdusMm. IlonmynsnroOHHBIE BOJHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBaTOpUajibHAas),  MOHTOJOWIHAs
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apelidpa TeHOB Ha MOpPQOJNOTHIO U
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanue KOBOMIONKUH OMOJIOTMUECKOTO U COIMATBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIINE CHIIBI AHTPOIIOTEHE3a)», « DBOJIIOLUOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TMPeaIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M uepena IMIUMIIAH3€, MOJENb KUCTH YeJIOBEKa M KHUCTH
LIMMIIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b 3KOJIOTUU C JPYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
IKOJIOTUYECKUX (PaKTOPOB: abMoTHUECKHEe, OMOTUYECKUE, aHTpONoTeHHbIe. O01Ire
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasumino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKosorudeckuii ¢akrop. JeicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3Mmbl. [loMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
noJ/Iep ka0 BomHOTO Oanmanca. Knaccudukamuss pacTeHUI MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUs OPraHW3MOB: BOJIHAs, HAa3€MHO-BO3/YyIIHAs, TOYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puUTMbL. CyTOYHBIE H
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUJIPOOMOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuiel U cxembl: «Jkojiorudeckue (QakTopel», «CBETOBON CHEKTP»,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacteHui», <« KusHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOocHUCTEMA TITUPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jecay, «Llemu
nuTaHusy, «XunHuuectBoy, «llapazutusmy», «Konkypenuus», «CumMomo3y,
«KomMmeHcammzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJNIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEII0TI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpodutam, kcepoduram, mMe3odpuram, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUNW U YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBIIBICHHE TMPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOECHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Oounonornyeckas cucreMa. Poinb HEOTHOPOMHOCTH Cpenbl, GU3NUECKUX OaphepoB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyianuu. OLeHKa YMCICHHOCTH MOMYJIAIUY.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBanue TMHAMUKY NONyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IIOTHOCTH. DKOJOTUUECKHE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHuuansHas 1 peanTu3oBaHHAs] HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTUYECKHE XapPaKTEPUCTHKU  TOIMYJISIIHI,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJIJIEKIIUU )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MeEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kKak OTKpeiTas cucteMa (A. Jx. Tencnu). @yHKUHOHAbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCUCTEMBI.  buomacca W MOPOIYKIIHSL.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYUHBL. AHTPONOIC€HHBIE BO3JCUCTBUA Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€co8, cmenel, nyCmbitb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAYCHHE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoco 3ggexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYIISIIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUA ~ AHMPONO2EHHO20 — B030€UCMBUSL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «Ctpykrypa  OMoueHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO JIeca», «DKOCUCTEMA XBOMHOrO Jieca», «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKonoruyeckas nupamua OMoMacch», «IKOJOTHYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepe, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUMN, aKBApUYM KaK MOJIEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenune paszHooOpasus MEJIKUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKYypcHusi «IKCKYypCHsl B TUITUYHBIA OMOTreorieHo3 (B AyOpaBy, Oepe3HsK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WId B TEIJIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBasa kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocheprbl. OcobeHHocTH OHochepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA,

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabnmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemanasiii jgec», «IIIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KpU3UChI M UX MNpUYMHBL. Bo3neicTBue dyenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanyonanbHOE  TPUPOJONONIB30BAHME U COXpaHEHHWE  OMOJOTHYECKOro
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmocnocoonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



aKopeabunumayuy dKocucmem U cnocob6os 060pbObl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», « MOJENH yIpaBIIEMOT0 MUPaAy.
O6opynoBanue: ¢dororpaguu OxXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIZICJICHBI CJIEAYIOIINE COCTaBJISIONINE: OCO3ZHAHUE OOYYArOITUMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKHX TPATUIMK Pa3BUTHS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TPyAa U CTapUIEeMy IOKOJICHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYaIOIINXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B MPOILIECCE pea3allid OCHOBHBIX HAINpaBICHUI
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaXKeHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOI'O BBIIIOJHEHHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTINTAHMS

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAYEHHs OWOJIOTMM B TIO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEACHMUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJMTEIISIM, CO3aHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM KX BO3MOXHBIX MOCIEACTBUM s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOAOIIONB30BaHUEM  (COONIFOICHWE  TPaBWJI  TIOBENCHHWS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTHYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K yYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OWMOJIOTHHU IS COBPEMCHHOM IMBWIIM3AIUU:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieyeHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW IpaMOTHOCTH oOydaromuxcs, (GpopMupyemMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHE Je7aTh OOOCHOBAaHHBIC 3aKIIOUCHHUS HAa OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU TOTPEOHOCTSIMU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LEIOCTHOCTh HAY4YHOW KapTUHBI MHpa U CHeudUuKy METOJIOB TIO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHHUBEpCAJIbHbIE y4yeOHble JielicTBUS (TIO3HABaTEbHbIE, KOMMYHHKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKHUE 3HAHWUS W  yHUBEpPCAJIbHBIC ydeOHBbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yUeOHBIC ICHCTBHUSA, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHbIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYeCKHe JAeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUH (BBIACIATh UX XapaKTepHBIC NMPU3HAKH, YCTAaHABIHNBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIB30BaTh OMOJIOTHYECKHE MMOHATHS ISl OObsICHEHHUS ()aKTOB M SIBJICHUM
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IIPEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KM3HEHHBIX TTPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS MPAKTHYCCKUX 3aJ1a4, IPUMEHCHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUMOTE3y €€ pelleHus, HaXOJAWTh apryMEHThl JUIsl JTOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMANHNH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyITHpOBaTh 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Owonornyeckoii wMHpOpMaIMel: TPUMEHATh XUMHYECKHE, (u3ndeckue W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIBHO BBITIOJHEHUS MpeJiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSATYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO HU3JIAraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (HOPM B3aUMOCHCTBUS MPU PEIICHUH YIeOHOM 3a1a9H;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHUIO: COCTaBJATH IUIAH JICWCTBUU,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBAaTh WJAEU C TIO3UIMK HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUSA JUIs BBISBICHUS MpoOJeM M HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW DJPYAMIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

YyMETh OLIEHUBATHh PHCKH WU CBOEBPEMEHHO IPHUHUMATH PELICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KAapTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIOJIararonye OHOIOTHYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. Illneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [. MeHaenss, TOMOJOTMYECKUX PSAJIOB B
HACJIEICTBEHHOUN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHBIE MPU3HAKH: BUPYCOB, KIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YEIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, Mei03a, raMeToreHe3a, SMOpHOreHe3a, MOCTIMOPHOHAIBLHOTO Pa3BHUTHA,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(YHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeH M WX (QyHKIUAMHU, MEXITY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamlaMu ASMOPHUOHATBLHOTO PAa3BUTHS, TEHOTHIIOM H (DEHOTHIIOM, (EHOTHUIIOM M
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl 10Ka3aTeIbCTBA POACTBA OPTaHU3MOB pPa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTATbHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
pe3yabTaThl U 1€TaTh BHIBOJbI;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  TOJY4YEHHBIE  pEe3yJbTaThl Ha  yYEHHMYECKHX
KOH(DEpEeHIHSX;

YMEHHE OLIEHUBAaTh JTUYECKHE AaCTEKThl COBPEMEHHBIX HCCJIEIOBaHUI B
obmactu  OuomorMd W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE M3MEHEHHWE T€HOMa M CO3JaHHME TPAaHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTU OMOJIOTUM, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEHIEHUU HKOJOTUYECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIa/J€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEpruM), rumore3bl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOeHHUEe, HKCIIEPUMEHT), CIocOO0aMH BBIABICHHUS W
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBUKYITUX CHJI SBOJIONNN Ha TEHO(POH I TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOre€He3a, KOMIIOHEHTAMH PAa3JIUYHBIX SKOCHCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOUTaHUS, STUHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEXTY UCCIIelyeMbIMH OMOIOTUYECKUMU TPOIIeCCaMU | SBJICHUSMU, J€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh MX IKCICPUMEHTAIHHBIMHU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  IOJYYCHHBIC  PE3yJIbTaThl HAa  YYCHUYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccruoHambHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnn W TPOJOKCHHUE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 b 1
MONOTHA KAk Hayxa https://m.edsoo.ru/cb723fbd
bu6moreka [IOK
2 /KHBBIC CHCTEMEI H HX H3y<ICHIC 2 https://m.edsoo.ru/3a23ac15
bu6moreka [IOK
3 b 2 0.5
HOTOTHA KTETKH https://m.edsoo.ru/11ac68be
bu6mmoreka [IOK
4 X 10 1
FAMHASCHAT OPrauH3anti [ieTidt https://m.edsoo.ru/50bdf26d
bu6mmoreka [IOK
5 C 8 2
TPOCHHE It QYHKLIH IICTKH https://m.edso0.ru/775f5d99
6 OOMeH BelecTB U MpeBpaIleHUe SHEPTUH B 9 1 bubnuoreka [JOK
KJIETKE https://m.edsoo.ru/6ec7al07
HacnencrBennas nadopmanus u bubnuoreka [JOK
7 " 9 0.5
peanuzanus e€ B KJIeTKe https://m.edso0.ru/1914a389
. bubnuoreka [JOK
8 JKHSHCHHEIH LHKIT KICTKR 0 1 https://m.edsoo.ru/cb723fhd
bubnuoreka [JOK
o CTpOCHHE 1 (GyHKIMH OpranH3MOB 17 15 https://m.edsoo.ru/3a23ac15
10 Pa3mHOkeHME U pa3BUTHE OPraHU3MOB 8 1.5 Et?fs?;;f:;igg}ilacwbe
11 I'eneTnka — Hayka 0 HACIEACTBEHHOCTH U 2 0.5 bubnuoreka [IOK



https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be

HU3MCHYUBOCTH OPraHn3MOB

https://m.edsoo.ru/50bdf26d

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 E;Ig?/l;;f;zf :3/575f5d99

13 3aKOHOMEPHOCTH H3MEHYMBOCTH 6 1 E;i?;ﬁf;if r(a/léeﬂalo?

14 I'enernka yeaoBeka 3 0.5 Et?ri?/jﬁféig :3/Ii914a389

15 Cenekiusi OpraHu3MOB 4 1 E;I,Sj;;f;;g :3/I§75f5d99

16 broTexXHOIOTHS U CHHTETHYECKAst OHOIOTHS 4 ftfi?;;f;ig 3/12%73107

17| Pesepmuoe spews 1 hnoeim oo 016538
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13



https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389

11 KVIACC

N KosmuecTBo yacos DJIEeKTPOHHbIE
[
Konrtpoasubie | Ilpakruueckue | (uupposbie)
n/n | HaumeHOBaHHWe pa3iejioOB U TeM NPOTrPaMMBbI Bcero
paboThI padoTbl o0pa3oBaTe/IbHbIE
pecypchl
1 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4 bubnuorexa [JOK
Mpe/iCTaBIeHU B OMOJIOTHI https://m.edsoo.ru/6ec7al07
" bubnuorexa [JOK
2 M 14 2
HKPOIBOIIOLHA H €€ PESYIBTATH https://m.edso00.ru/1914a389
3 Makpo3BOIIOLHS U €€ Pe3yIbTaThl 6 bubmorexa OK
p 1 pesy https://m.edsoo.ru/cb723fbd
bu6moreka [IOK
4 I1 1 1.
POMCXO0K/IEHUE U Pa3BUTHE )KU3HHU Ha 3emiie 5) 5 httos://m.edso.ru/3a23ac15
bu6mmoreka [IOK
5 IT — 10 1
POUCXOXKICHUE YETIOBEKA — aHTPOIIOTCHE3 httos://m.edsoo.ru/11ac68be
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHHSIX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C 3 0.5 Bubnmorexa [JOK
p . A pu ' https://m.edsoo.ru/50bdf26d
OKpYXKaloIIeh cpeaon
bu6mmoreka [JOK
7 O 0 9 15
PTaHHSMBLH CPeAa ODMTAHIA https://m.edso0.ru/775f5d99
. bubnuoreka [JOK
8 C) 9 0.5
KOJOTIBL BHAOB H HOyIBIHT https://m.edsoo.ru/6ec7al07
DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE bubnuoreka [JOK
9 12 0.5
CHUCTEMBI https://m.eds00.ru/1914a389
bu6mmoreka [JOK
10 b — 6
Hoctepa — riobanpHas sKocucrema https://m.edso0.ru/775f5d99
11 UYenoBek 1 OKpykarolas cpeja 6 bubmiorexa LIOK

https://m.edsoo.ru/6ec7al07



https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107

12 PesepBHOE Bpems

bub6mmoreka [IOK
https://m.edsoo.ru/1914a389

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5



https://m.edsoo.ru/1914a389

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
New/m | Tema ypoka Kontposbnbie | IIpakTHyeckne Aara wHppoEbie
Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
1 buonorus kak KOMIUIEKCHas HayKa U 1 bubnuorexa [JOK
KaK 4acTh COBPEMEHHOT0 00111ecTBa https://m.edsoo.ru/6ec7al07
. bubmuorexa [JOK
2 JKuBbIe cucTeMbl U MX CBOWMCTBA 1 httos://m.edsoo.ru/1914a389
3 YpoBHEBas OpraHu3aIus ) KUBbIX 1 bubmuorexa [JOK
CUCTEM https://m.edsoo.ru/cb723fhd
4 Hctopust OTKpBITUS U U3YyUEHUS 1 bubnuoreka [IOK
kietku. Kinerounas teopus https://m.edsoo.ru/3a23ac15
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTuueckas padoTa
5 «M3yueHnue MeTo0B KJIETOUYHON 1 05 bubnuoreka [JOK
ouosoruu (xpoMarorpadus, https://m.edsoo.ru/11ac68be
anekTpodopes, tuddepeHnuanbHoe
nentpudyruposanue, [1L[P)»
. bubnuoreka [JOK
0 RHUMIHECKI COCTAB KICTKH L https://m.edso0.ru/50bdf26d
7 MunepalibHbIE BELECTBA KIIETKHU, UX 1 bubnunoreka [JOK
Ouonornyeckas poib https://m.edso0.ru/775f5d99
Opraanyeckue BenecTBa KIETKH —
8 6enxu. Jlabopatopnas padora 1 0.5 Bubmmorexa LIOK
https://m.edsoo.ru/6ec7al07
«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO



https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107

Ka4eCTBEHHBIX PEAKLIUN»

9 CpoiicTBa, KIacCHPHUKAIUS U bubnmoreka [JOK
¢byHKIMM OENIKOB https://m.edso0.ru/1914a389
10 Oprannueckue BenecTBa KIeTKH — bubnuorexa [JOK
YTJIEBOIBI https://m.edso0.ru/775f5d99
11 Opranuyeckue BEIecTBa KJIETKH — bubnuorexa [JOK
JIATTU B https://m.edsoo.ru/6ec7al07
Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnast pabota
12 «MccnenoBanne HYKJIEHHOBBIX 0.5 bubnmorexa LOK
https://m.edsoo.ru/6ec7al07
KHCJIOT, BBIICTICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY
13 Crpoenue u ¢pyakiuu ATO. Jlpyrue bubmuorexa [JOK
nykieosuarpudocdars (HTD) https://m.edso00.ru/1914a389
Cexsenuponanue JIHK. Metoapl
14 T€HOMUKH, TPAHCKPUTITOMHUKH, bubmorexa IOK
https://m.edsoo.ru/cb723fhd
MIPOTEOMUKHU
. bu6mmoreka [JOK
15 Merozst CTpyKTypHOI GHOIOTHH https://m.edsoo.ru/3a23ac15
16 Tunsl kietok. [IpokapuoTuueckas bubnuoreka [JOK
KJIETKa https://m.edsoo.ru/11ac68be
CtpoeHue s3yKapruoTHYECKON KIIETKH.
17 HpIE)IKTI/I‘IeCIZII; §a60Ta «U3yuyenue 0.5 bubmmorexa [IOK
5 N https://m.edsoo.ru/50bdf26d
CBOMCTB KJIETOYHON MeMOpaHbI»
18 IToBepXHOCTHBIN anmapar KJIETKH bubmiorexa LIOK
https://m.edso0.ru/775f5d99
19 OnHoMeMOpaHHbIE OPTaHOU/IBI 05 bubnunoreka [JOK

KIJICTKH. HpaKTI/IquKaH pa60Ta

https://m.edsoo.ru/6ec7al07



https://m.edsoo.ru/1914a389
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107

<<I/I3yT-ICHI/Ie JABMDKCHUA IUTOIIIIa3MbI B
PACTUTCIIbHBIX KIICTKAX»

[TosryaBTOHOMHBIE OPraHOU B
KJICTKW: MUTOXOH/IPUH, TIJIACTH/IBI.
JlaboparopHas padoTa

bubmmoreka [{OK

20 «HcciaenoBanue miazMoiIn3a u 0.5 https://m.edsoo.ru/1914a389
JIETIIIa3MOJTN3a B PACTUTEIBHBIX
KIIETKax»

bubmmoreka [{OK
21 HemeMmOpanHble opraHou bl KJIETKU httos://m.edsoo.ru/775f5d99
bu6moreka [IOK

22 CTpoeHie u pyHiLH s1pa https://m.edsoo.ru/6ec7al07
CpaBHUTEIIbHAS XapaKTEPUCTHKA

93 KJIETOK 3yKapuoT. JlabopaTtopHast 05 bubnuoreka [IOK
pabota «/3ydeHue CTpOCHHUSI KIETOK https://m.edsoo.ru/6ec7al07
Pa3IUYHBIX OPraHU3MOBY
AcCUMWIALNS U TUCCUMUIISIIUS —
JIB€ CTOPOHBI MeTabonu3Ma. Turbl

24 oOmeHa BerecTB. JlaboparopHas bubnmuoreka [JOK
pabota «/3yyeHue KaTaTuTHICCKON https://m.eds00.ru/1914a389
AKTUBHOCTH ()epMEHTOB (Ha MpuUMepe
aMUJIa3bl WK KaTanasbl)»
DepMeHTAaTUBHBIN XapaKTep peaKuit
KJIETOYHOTO METa00IU3MA.

25 JlaboparopHas pabota «/3yuenue 05 bubnunoreka [JOK
(epMEHTaTUBHOTO pacIleIICHUs https://m.edsoo.ru/cb723fbd
MEePOKCHJIa BOJOPOJA B PACTUTEIBHBIX
Y KUBOTHBIX KJIETKaX»

26 benku-akTuBaTopel U OENKH- bubnuoreka [IOK



https://m.edsoo.ru/1914a389
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/cb723fbd

UHTHOUTOPEI https://m.edsoo.ru/3a23ac15
bubmuoreka [JOK
27 AB i
TOTPOHEI THI 0OMeHA BeeCTB https://m.edsoo.ru/11ac68be
bubmmoreka [{OK
2 )
8 OTOCHITES hitps://m.eds00.ru/50bdf26d
Xemocwunres. Jlaboparopnas pabora
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A 0.5 brbmmorexa [OK
P pont ' https://m.edsoo.ru/775f5d99
1 XeMOCHHTE32
AnHas’poOHbIE OpraHu3Mbl. Bus
30 opoxenus. JlabopatopHas pabora bubmuorexa [JOK
«CpaBHEHHE MPOIIECCOB OPOKECHUS 1 https://m.edsoo.ru/6ec7al07
TIBIXQHHS»
31 AspoOHBIE OpraHU3Mbl. JTaIbl bubnuoreka [IOK
SHEPTETUYECKOro 0OMeHa https://m.edso00.ru/1914a389
DHeprus MeMOpPaHHOTO rpaiueHTa
bu6mmoreka [IOK
32 npoToHoB. CuHTe3 AT®: padoTa
. https://m.edsoo.ru/775f5d99
npoToHHOM AT®-cuHTa3bI
33 Peakiiuyn MaTpuyHOro CHHTE3a bubmorexa HOK
t P https://m.edsoo.ru/6ec7al07
34 TpaHckpunus — MaTPUYHBIA CHHTE3 bubnuoreka [JOK
PHK https://m.edsoo.ru/6ec7al07
35 Tpancsus u e€ 3tamnbl bubmorexa [IOK
https://m.edso0.ru/1914a389
36 KoaupoBanue amunokuciot. Posib bu6mmoreka [JOK
pubocom B OMocHHTEe3€e Oenka https://m.edsoo.ru/cb723fbd
37 Opranusanus reHomMa y IpoKapuoT u bubnunoreka [JOK
JYKapuoT https://m.edsoo.ru/3a23ac15
38 MouiekynspHble MEXaHU3MBI bubnuoreka [IOK



https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15

9KCIIPECCHUU T'€HOB Y 3YKapHUOT

https://m.edsoo.ru/11ac68be

Bupycsl — BHEKJIETOUHBIE (POPMBI
KU3HU U OOJINTaTHBIC TAPA3UTHI.

bubmmoreka [{OK

39 0.5
[Ipaktuyeckas pabora «Co3nanue https://m.edsoo.ru/50bdf26d
MOJICITH BUPYCa»
40 Bupycurie 3a0051€BaHUS YeIOBEKa, bubnuorexa [JOK
JKUBOTHBIX, PACTEHUI https://m.edso0.ru/775f5d99
41 HanoTexnoyorun B OM0OJOTHE U bubmmoreka [{OK
MEIUIINHE https://m.edsoo.ru/6ec7al07
bu6moreka [IOK
42 K i
VISHCHHBIH LT ICTIHN https://m.eds00.ru/1914a389
. bubmuorexa [JOK
43 M HK
ATpHHbI CHHTEs /L https://m.edso0.ru/775f5d99
Xpomocowmel. JlabopaTtopHas pabora
44 «3ydeHre XpoMOCOM Ha TOTOBBIX 0.5 bubmorexa OK
e P ' https://m.edsoo.ru/6ec7al07
MHKpOIIpenapaTax»
bu6mmoreka [IOK
45 —
Jlenerue KISTKH — MHTO3 https://m.edsoo.ru/6ec7al07
Tunsl kietok. Kapuokunes u
nutokunes. JlaboparopHas padora
bu6mmoreka [JOK
46 «HaOimronerrne MuTO3a B KJIETKax 0.5
https://m.eds00.ru/1914a389
KOHYMKa KOpelIKa Jiyka (Ha TOTOBBIX
MHKpOIIpernaparax )
47 Perynsuus >kM3HEHHOTO IMKJIA KIIETOK bubmotera [JOK
Y t https://m.edsoo.ru/cb723fbd
bu6mmoreka [JOK
48 O
PTauisM Kax C/ptioe neroe https://m.edsoo.ru/3a23ac15
49 Txanu pacrenuil. JlaboparopHas 0.5 bubnuoreka [IOK



https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15

pabota «/3y4ueHne TkaHel pacTeHU

https://m.edsoo.ru/11ac68be

Tkauu )KUBOTHBIX U YEJIOBEKA.

bubmmoreka [{OK
50 JIao 3] 41 0.5
AOOPATOPHA pabota «HyHCHHE https://m.eds00.ru/50bdf26d
TKaHEHN KUBOTHBIX»
Opranbl. CucTEMBI OPraHoB. Bu6 110K
HOINOTEKA
51 JIao 3] 41 0.5
abopatopHas pabota «ISyHenne https://m.edsoo.ru/775f5d99
OpPraHOB I[BETKOBOTO PACTEHUS
bubmmoreka [{OK
52 O
fopa TejIa OpraHusmMon https://m.edsoo.ru/6ec7al07
bu6moreka [IOK
53
JIBIDKHHE OPraHH3MOB https://m.edsoo.ru/1914a389
bu6moreka [IOK
4 I1
> HTAHHE Oprafusmon https://m.edsoo.ru/775f5d99
55 IInTanne MO3BOHOYHBIX JKUBOTHBIX. bubmuorexa [JOK
[TumeBapurtenbHas cucTemMa 4eloBeKa https://m.edsoo.ru/6ec7al07
bu6mmoreka [IOK
56
JpIXaHHE OpraHH3MOB https://m.edsoo.ru/6ec7a107
57 JlpIXxaHKe ITO03BOHOYHBIX JKMBOTHBIX U bubmuorexka [JOK
JeJIoBeKa https://m.edso0.ru/1914a389
58 TpaHCIOPT BEIECTB YV OPraHU3MOB Eubmrorexa HOK
p p Hl yop https://m.edsoo.ru/cb723fbd
59 KpoBeHocHas cuctema mo3BOHOYHBIX bu6mmoreka [JOK
SKABOTHBIX U YEJIOBEKA https://m.edsoo.ru/3a23ac15
bubnuoreka [JOK
60 B
PUICIICHHE Y OprafHsMos https://m.edsoo.ru/11ac68be
61 3almra y opranu3sMoB Bubmorexa OK
Hl yop https://m.edsoo.ru/50bdf26d
62 NMMyHHas cuctema 4enoBeka bubnuoreka [IOK
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https://m.edsoo.ru/775f5d99

PasgpaxkumocTs 1 perymsnus y

bubmuoreka [JOK

63 OPraHu3MoOB https://m.edsoo.ru/6ec7al07
I'ymopanbHas peryasmnus u

64 BZXOIE)HHHM (I:)HcZeMa JKUBOTHBIX U bubmorexa LHOK

https://m.edso0.ru/1914a389
YeJIoBeKa
65 dopMbI pa3MHOKEHUSI OPTAaHU3MOB bubmorexa HOK
https://m.edso0.ru/775f5d99
bubmmoreka [{OK
66 Hozosoe pasrosierine https://m.edsoo.ru/6ec7al07
. bubmuorexa [JOK

o7 Meito https://m.edsoo.ru/6ec7al07
I'ameTtorenes. ObpazoBaHue u
pa3BUTHE MOJIOBBIX KJIETOK. Bu6morexa [IOK

68 JlaGopaTtopHnas pabota «3y4yeHue 0.5 httos://m.edsoo.ru/1914a389
CTpOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

69 NuauBunyanbHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MOB — OHTOT'€HE3 https://m.edsoo.ru/cb723fhd

70 3akJiaJika OpraHoB M TKaHEH U3 bubnuoreka [JOK
3apOJIbIIIEBBIX JTUCTKOB https://m.edsoo.ru/3a23ac15
Poct u pazButue )XUBOTHBIX.

71 JlaGopaTopHas pabota «BrIsiBIIeHHE 05 bubnunoreka [JOK
MPU3HAKOB CXOJCTBA 3apO/IbIIIeH https://m.edsoo.ru/11ac68be
MO3BOHOYHBIX KUBOTHBIX)

Pa3MHoOkeHue U pa3BUTHE PaCTEHUI.
72 JlabopatopHas paborta «CtpoeHue 0.5 Bubmmorexa LIOK

OpraHoOB PasMHOKCHUA BBICHINUX

https://m.edsoo.ru/50bdf26d
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pacTeHuin»

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHUA

bubmuoreka [JOK

3 TE€HETUKH KaK HayKH https://m.edso0.ru/775f5d99
OcHOBHBIE IOHSTHUSL U CUMBOJIBI

74 rederuku. Jlaboparopuas pabora 05 bubnuorexa [JOK
«Jlpo3odmuia kak 00bEKT https://m.edsoo.ru/6ec7al07
T€HETUYECKUX HCCIICTIOBAHUIN)
3aKOHOMEPHOCTH HACTIEIOBAHUS
Mpu3HaKoB. MOHOTHOpUIHOE

75 ckpernmuBanue. [Ipaktudeckas padoTa 05 bubmuorexa [JOK
"U3yueHne pe3ynbTaToB https://m.edso0.ru/1914a389
MOHOTHOPHUHOTO CKPEIIUBAHUS Y
npo30¢us"

76 [uTonornyeckne 0CHOBBI bubnuoreka [IOK
MOHOTHOPHTHOTO CKPEIINBAHUS https://m.edsoo.ru/775f5d99
AHaIM3UpPYIOIEe CKPEIIMBaHUE. bubnuoreka [IOK

77
Henonnoe nomMmunnpoBanue https://m.edsoo.ru/6ec7a107
JluruGpuHoe cKperBaHue.

78 [IpakTuueckas padota «3ydeHue 05 bubnuoreka [JOK
pe3ynbTaTOB JUTHOPUIHOTO https://m.edsoo.ru/6ec7al07
CKPEILUBAHUS Y IPO30(DUITBD»

79 I{utonoruyeckue 0CHOBBI bubmuoreka [JOK
JTUTHOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/1914a389

80 CleluieHHOE HacJIeqOBaHUe bu6mmoreka [JOK
IIPU3HAKOB https://m.edsoo.ru/cb723fbd

81 XpOoMOCOMHast TEOpHUs bubnuoreka [IOK
HacJIeICTBEHHOCTH https://m.edsoo.ru/3a23ac15

82 I'eneTuka moia bu6mmoreka [JOK
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83 I'eHOTHII KaK IIEJIOCTHAS CUCTEMA bubmorexa OK

https://m.edso0.ru/50bdf26d

84 I'eneTn4ecKuii KOHTPOJIb PAa3BUTHUSA bubnuorexa [JOK
pacTeHuH, )KUBOTHBIX U YEJIOBEKA https://m.edso0.ru/775f5d99

85 N3meHunBOCTS NpU3HAKOB. Buasl bubnuorexa [JOK
W3MEHYHBOCTHU https://m.edsoo.ru/6ec7al07

bubmmoreka [IOK

86 Mo puKaImOHHAs HIMEHIHBOCTS https://m.edsoo.ru/1914a389
BapranunonHslii psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota

87 «MccnenoBanmne 3aKOHOMEPHOCTEN 05 bu6moreka [IOK
MOTU(DUKAITMOHHONW U3MEHYHUBOCTH. https://m.edsoo.ru/775f5d99
[TocTpoenre BapualMOHHOTO psia U
BapHallMOHHOW KPUBOM»

88 I'enoTunuyeckass ”3AMEHUYNBOCTb. bubmuorexa [JOK
KomOunaTrBHAsS H3MEHYHBOCTD https://m.edsoo.ru/6ec7al07
MytanroHHasi U3MEHYUBOCTbD.

89 [IpakTuueckas pabota «MyTamuu y 05 bubnmuoreka [JOK
po30¢ Bl (Ha TOTOBBIX https://m.edsoo.ru/6ec7al07
MHKpOIIpernaparax)
3aKOHOMEPHOCTH MYTAIIHOHHOTO

90 npouecca.pBHHreHeZ:IKi Hu bubmnorexa [IOK

https://m.eds00.ru/1914a389
AIUTEHOMUKA
I'enetuka yenoeka. [IpakTuueckas
91 paboTta «CocTaBiieHUE U aHATTU3 0.5 Bubmmorexa LIOK
. https://m.edsoo.ru/cb723fbd
POAOCTOBHOM
92 MeTtoapl MEIUIIMHCKON I'€HETUKHU bu6mmoreka [JOK
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3HaucHUE MCHHHHHCKOﬁ T'CHCTUKHU B

bubmmoreka [{OK

93
HPCAOTEPAILCHiT H HequIﬁH https://m.edsoo.ru/11ac68be
TCHETHUYECKUX 3200JICBaHHI YeITOBEKA
OCHOBHBIC TIOHATHUS CEJICKIIHH.
94 JlaboparopHas padota «3yueHune 05 bubnuorexa [JOK
COPTOB KYJIbTYPHBIX PACTEHUUN U ' https://m.edso0.ru/50bdf26d
MOPOJI TIOMAITHUX KUBOTHBIX)»
MeTo1bl CENeKIIMOHHON pabOTHI.
95 JlabopatopHas pabota «/3y4uenne 0.5 bubmorexa HOK
patopHas p yzl ' https://m.edsoo.ru/775f5d99
METO/JIOB CEJICKITUU PACTCHHIN
JIOCTHKEHMS CeIEKIMN PACTEHHI U
bu6moreka [IOK
96 XKUBOTHBIX. [IpakTiueckas pabora
o https://m.edsoo.ru/6ec7al07
«[IpuBuBKa pacTeHUI»
CoxpaHeHue, u3y4eHue u
97 HCII0JIb30BAHNE T€HETUYECKUX Bubmmorexa [JOK
https://m.edso0.ru/1914a389
pecypcoB
buoTtexHonorus kak Hayka v OTpacib
npou3BoicTBa. [IpakTnueckas pabora bubnuoreka [JOK
98 0.5
«M3ydeHne 00bEKTOB https://m.edso0.ru/775f5d99
OMOTEXHOJIOT I
99 OcHOBHbIE HaIIPaBJICHUS bubnunoreka [JOK
CUHTETHYECKON OMOJIOTHH https://m.edsoo.ru/6ec7al07
bubnuoreka [JOK
100 X
POMOCOMHA | TEHHANL MIDKEHCPIE https://m.edso0.ru/1914a389
bu6mmoreka [JOK
101 M 0
CAMIHIHCITE DHOTEXHOIOTIH https://m.edso0.ru/775f5d99
102 PesepsHsiit ypok. I[loBTOpeHue, bubnuoreka [IOK
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000011IeHNEe, CUCTEMATH3AINS 3HAHUI

https://m.edsoo.ru/6ec7al07

OBIIEE KOJIMYECTBO YACOB ITO

102 13.
[TPOT'PAMME 0 0 35
11 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
ara undgpoBbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnuyeckue A op
Bceero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6moreka [IOK
! IBosmonnonnas reopus 1. /lapeiia 1 https://m.eds00.ru/1914a389
5 JIBYOKyIIE CHIIBI ABOJIIOIIMU BHIOB 1 bubmuorexa [JOK
no Y. Jlapsuny https://m.edso0.ru/775f5d99
Bopr0a 3a cymiecTBoBaHue,
P ylil . bu6mmoreka [JOK
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
https://m.edsoo.ru/6ec7al07
oTOOD
4 DopMUPOBAHUE CUHTETUYECKOM 1 bubnuoreka [JOK
TEOPHUHU IBOJIIOIUU https://m.edsoo.ru/1914a389
5 DTanbl 3BOJIIOLIMOHHOTO TpoIiecca: 1 bubnuoreka [JOK
MUKPOSBOJIIOIUS U MAKPOIBOJTFOLIHS https://m.edsoo.ru/775f5d99
5 [Honynsauus — smeMeHTapHas 1 bubnuoreka [JOK
eJUHHUIIA YBOJIIOIUU https://m.edsoo.ru/6ec7al107
3aKOH T€HETUYECKOTO PaBHOBECHS Bu6 OK
7 Jlx. Xapau, B. Baiin6epra. 1 0.5 nomorexa L
https://m.eds00.ru/1914a389
JlaboparopHas paboTa «BblsBieHHE
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W3MEHYUBOCTH Y 0CO0eH 0JIHOTO

BHJIA»
8 DneMeHTapHbIe (HAKTOPHI IBOIIOINAN bubnuorexa LIOK
P P 1 https://m.edso0.ru/775f5d99
Dddexr ocnoBarens. Ipdekr bubmmoreka [JOK
9
OYTBIJIOYHOTO TOPJIIBIIIKA https://m.edsoo.ru/6ec7al07
10 Murpanuu. M305s11u nomyJIsnyii: bubnuorexa [JOK
reorpaduueckas, Ouojgoruueckas https://m.edsoo.ru/1914a389
11 EcrectBennslit oTO0p — bubnuoreka [JOK
HaIpaBJISIOMNNA (HaKTOP IBOIIOLHUH https://m.edso0.ru/775f5d99
bu6moreka [IOK
12 I1 i 0TO:
OIOBOH 0TO0P https://m.edsoo.ru/6ec7al07
[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
€3yJIbTaT MUKPO3BOJIIOIIH.
13 fIa(Syo aTo Haﬂp abota «1;13 eHue 0.5 Bubmmorexa [JOK
paTOpHai p ye . ' https://m.eds00.ru/1914a389
apoMop(}030B U UANOAAATITAIIUN Y
pacTeHMi U KUBOTHBIX»
[Tpumepsr npucnocobaeHUH y
OpraHu3MoB: MOP(OJIOTHYECKHE,
(dbuzmoornuecKkue, OMOXMMUIECKUE,
bu6mmoreka [JOK
14 noBeneH4Yeckue. JlabopaTtopHas 0.5
https://m.edso0.ru/775f5d99
pabota «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCHUTEJIbHAS
11e1ecoo0pa3HOCTb»
Bun, ero xputepun u CTpyKTypa.
15 JlaGopatopHas pabota «CpaBHeHHE 05 bubnuoreka [IOK

BUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPHIO»

https://m.edsoo.ru/6ec7al07
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bubmuoreka [JOK

16 C
TPyITypa BrAd hitps://m.edso0.ru/1914a389
17 Bunmoobpa3oBanne Kak pe3ysibTar bubnuorexa [JOK
MHKPO3BOJIIOLIMA https://m.edso0.ru/1914a389
18 CBs13b MUKPOIBOJIIOIIUHN U bubnuorexa [JOK
SIHUIEMUOJIOTUHA https://m.edsoo.ru/775f5d99
Makpo3BoitoLHs.
bubmmoreka [{OK
19 ITaneoHTOIOrHUECKAE METOIBI
https://m.edsoo.ru/6ec7al07
W3Y4YEHUS IBOJIOLIUN
20 buoreorpaduueckue meTos! bubnuoreka [IOK
W3Yy4YEHUS IBOJIIOLNN https://m.edso0.ru/1914a389
OMOpHOJIOrMYecKHue U CPABHUTEIHHO-
21 MOP(OJIOrHIEeCKHE METO/Ibl U3yUECHHUSI bubamorera LOK
P A o https://m.edso0.ru/775f5d99
SBOJTIOIIH
MouiekynsipHO-T€HETHYECKHE,
bu6mmoreka [IOK
22 OMOXMMHYECKHE U MaTeMaTUYECKUe
https://m.edsoo.ru/6ec7al07
METO/IbI U3y4EHHUSI SBOJIOLIUU
bu6mmoreka [JOK
23 Ob6mue e
HHHE SAKOHOMEPHOCTI SBOIOINH https://m.edso0.ru/1914a389
24 AnanTtuBHas paguanusi. bubnuoreka [JOK
HepaBHoMepHOCTb TEMIIOB 3BOJIIOIUN https://m.eds00.ru/1914a389
o5 Hayunble runoressl MpoucxoxaeHus bubnuoreka [IOK
KU3HU Ha 3emMJie https://m.edso0.ru/775f5d99
26 JloHayuHbIEe IIpEeACTABICHUS O bubnuoreka [JOK
3apOKICHUH KU3HU https://m.edsoo.ru/6ec7al107
97 OcCHOBHBIE ATarbl HEOPraHUYECKOU bubnunoreka [JOK
3BOJIIOIUU https://m.edsoo.ru/1914a389
28 I'unoTe3s! 3apoXkACHUS KU3HU bubnuoreka [IOK
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https://m.edsoo.ru/775f5d99

Wcropus 3emiu u MeToabl €€
n3yuenus. JlaboparopHas paboTa

bubmmoreka [{OK

29 «M3ydeHne 1 ONHUCaHUe NCKOIAeMBbIX 05 https://m.edsoo.ru/6ec7al07
OCTaTKOB JPEBHUX OPraHU3MOBY»

30 HauanbHele 3Tarns! opraHn4ecKkon bubnuorexa [JOK
SBOJIIOINH https://m.edsoo.ru/1914a389

bubmmoreka [{OK

31 DBOJIONHUS DYKapUOT https://m.edsoo.ru/1914a389
OCHOBHBIE ATarbI YBOJTIOIUN

32 pactutenbHOro mupa. [Ipaktuaeckas 05 bubnuoreka [IOK
pabota «3ydeHune ocoOeHHOCTEH https://m.edso0.ru/775f5d99
CTPOCHHS PACTEHUM Pa3HBIX OTIECIOBY

33 OCHOBHBIE 3TaIbl YBOTIOIUN bubmuorexa [JOK
YKUBOTHOTO MHpa https://m.edsoo.ru/6ec7al07
OBoJroIMs )KUBOTHBIX. [IpakTrueckas

34 pabota «M3yyeHune ocoOeHHOCTEH 0.5 bubmorexa IOK

https://m.edso0.ru/1914a389

CTPOEHUS MTO3BOHOYHBIX KHUBOTHBIX)

35 Pa3BuTue »u3Hu Ha 3emMiie 10 3pam U bubnuoreka [JOK
Mepuoiam https://m.edsoo.ru/775f5d99

36 MaccoBblie BBIMUPaHUS — bubnunoreka [JOK
9KOJIOTHYECKHUE KPU3UCHI TTPOIILIIOTO https://m.edsoo.ru/6ec7al07

37 CoBpeMeHHbIN FKOJIOTHYECKUI bubnunoreka [JOK
KpH3HC, €r0 0COOEHHOCTH https://m.eds00.ru/1914a389

38 CoBpemeHHas cuctema bubnunoreka [JOK
OPraHUYeCKOro MPOIIIOro https://m.edso0.ru/1914a389

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI bubnunoreka [JOK

OpraHnu3MoOB

https://m.edsoo.ru/775f5d99
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bubmuoreka [JOK

40 AH —
TPOTIOIOTHA —= HayKa 0 HElOBEKe https://m.edsoo.ru/6ec7al107
41 PasButne npeacrasiaeHui o bubnuorexa [JOK
IIPOUCXOKICHUH YEIIOBEKA https://m.edso0.ru/1914a389
Mecto 4eroBeka B cCUCTEME
opra"nmyeckoro mupa. JlaboparopHas
42 560Ta «3 eHHepoco6eHHI())CTeII)?I 0.5 bubmmorera [TOK
p yi ' https://m.edso0.ru/775f5d99
CTPOCHHSI CKEJIeTa YeIOBEKa,
CBSI3AHHBIX C TIPSIMOXOXKICHUEM)»
43 JIBIKyIIIME CUITBI aHTPOTIOTEHE3a bubmmorexa [JOK
yi p https://m.edsoo.ru/6ec7al07
CooTHOIIEHNE OMOJIOTMYECKUX U
44 COLIMANIBHBIX (PaKTOPOB B bubamorera LOK
1 p https://m.edsoo.ru/1914a389
AHTPOTIOTEHE3E
45 OCHOBHBIE CTaUH aHTPOIOreHE3A bubmmorexa [OK
. P https://m.edso0.ru/1914a389
bu6mmoreka [IOK
46 [Taneorenerrka u mmajgeoreHOMuUKa
https://m.edsoo0.ru/775f5d99
47 DBOJIFOIMS COBPEMEHHOT'O YEJIOBEKA Eubmrorexa HOK
H p https://m.edsoo.ru/6ec7al107
Yenoseueckue pacel. [Ipakrudeckas
bubmuoreka [JOK
48 pabota «M3ydueHne sKOJIOTHUECKUX 0.5
. https://m.edsoo.ru/1914a389
aJarTanyii 4eJa0BeKay
49 Mex I CIUTUIMHAPHBIE METO B bubnunoreka [JOK
AHTPOIIOJIOTUU https://m.edso0.ru/775f5d99
50 3aposkaeHre U Pa3BUTHE DKOJIOTHH bubmiorexa LOK
PO p https://m.edsoo.ru/6ec7al107
b K
51 Mertoap! 3konoruu. JlabopatopHas 0.5 nommorexa L10

https://m.edso00.ru/1914a389
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pabora «M3y4eHne MeTo10B
SKOJIOTUYECKUX UCCIICIOBAHUI

3HadeHne YKOJIOTMYECKUX 3HAHUN I

bubmmoreka [{OK

52 YeJI0BEKa https://m.edso0.ru/1914a389
bubmmoreka [{OK
53 xozormecKie $akTopst https://m.edso0.ru/775f5d99
Abunotnueckue pakropsl. CBET Kak
9KOJIOTMYECKUN (hakTop. BuGmrorexa [OK
54 JlabopaTopHas pva60Ta «BrisiBNIECHUE 0.5 htts://m.edsoo.ru/6ec7al0?
MPUCTIOCOOIEHUIN OPraHu3MOB K
BITUSTHUIO CBETa
AOGuoTtnyeckue (HakTopsl.
TemnepaTypa Kak KOJOTHYECKUI
55 (daktop. JlabopaTtopHas pabora 05 bubnuoreka [IOK
«BrpIsiBIEHUE TTPUCTIOCOOICHU https://m.edso0.ru/1914a389
OpPraHU3MOB K BIHSIHUIO
TEMIEPATypbI»
AbGuoTtndeckue (akTopsl. BiaxxHoCTh
KaK 3KOJIOTUYECKHI pakTop.
56 JlaGopaTtopHnas pabota 0.5 bubmmorexa [JOK
https://m.edso0.ru/775f5d99
«AHaToMHU4ecKre 0COOEHHOCTH
pacTeHHii U3 pa3HbIX MECT OOUTAHU»
bubmuoreka [JOK
> Cpejtel 00uTaiHs OPraKH3MOB https://m.edsoo.ru/6ec7al07
bubnuoreka [JOK
>8 bronoririeckie puTMbI https://m.edso0.ru/1914a389
bu6mmoreka [JOK
59 HKU3HCHHBIC (OPMBI OPraHH3MOB https://m.edso0.ru/1914a389
60 buoTtnueckue pakropsl bubnuorexa [IOK
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3HaueHue OMOTUYECKUX

bubmmoreka [{OK

61 B3aUMOJICHCTBUMN ISl CYIIECTBOBAHUS htts://m.edsoo.ru/6ec7alo?
OpraHu3MOB B cpezie 00UTaHus

62 DKOJIOTHYECKUE XapaKTEPUCTUKH bubnuorexa [JOK
MOIYJIALIMI https://m.edso0.ru/1914a389
OcHOBHBIE TIOKA3aTEIN MOMYISIIAN:

63 YHUCIIEHHOCTb, TUIOTHOCTbH, BO3pAacTHAS bubmmorexa [TOK

https://m.edso0.ru/775f5d99
Y TI0JIOBasi CTPYKTypa
OcHOBHBIE TIOKA3aTEIN MOMYISIIAN:
64 POKIaEMOCTh, IPUPOCT, TEMII POCTA, bubmorexa OK
https://m.edsoo.ru/6ec7al07
CMEPTHOCTh, MHTPAITAN

65 DKoJoruyeckas CTpykrypa bubmuorexa [JOK
MOMYISAIUA https://m.edsoo.ru/1914a389

66 JlnHamuKa nomyssiiuu u eé bubmuorexa [JOK
peryisius https://m.eds00.ru/1914a389

67 KpuBbie pocTa 4uCIEHHOCTH bubnuoreka [IOK
nonynsuuu. KpruBbie BBKUBaHUS https://m.edso0.ru/775f5d99
DKoJioruveckasi HUIa BUA.

68 JlaGopaTtopHnas pabota 05 bubnuoreka [JOK
«IIpucrocoOeHus CeMsH PaCTCHUH K https://m.edsoo.ru/6ec7al07
pacceneHuio»

69 Bun xak cucrema nomynasuit Bubmorexa OK

https://m.edso0.ru/1914a389

70 3aKOHOMEPHOCTHU MOBEJACHUS U bubnunoreka [JOK
MUTIPALUHI )KUBOTHBIX https://m.edsoo.ru/775f5d99

71 Coo0r111ecTBO OpraHu3MOB — bubnunoreka [JOK

OHOIIEHO3

https://m.edsoo.ru/6ec7al07
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bubmuoreka [JOK

72 S
KOCHCTEMA KaK OTKPBITasi CHCTEMa httos://m.edsoo.ru/1914a389
73 KpyroBopoT BeliecTB 1 MOTOK bubnuorexa [JOK
SHEPIUH B DKOCUCTEME https://m.edso0.ru/1914a389
74 OCHOBHBIE II0KA3aTEIN dYKOCUCTEMBI bubnmorera [TOK
https://m.edsoo.ru/775f5d99
75 DKOJIOTUYECKHUE TTHPAMUIBI bubmmorexa [IOK
p a https://m.edsoo.ru/6ec7al07
bubmmoreka [{OK
76 )51 o —
SMCHCHHA COODIECTE = CyKHeceHi https://m.edsoo.ru/1914a389
[IpupoHbIE S5KOCUCTEMBI.
77 OKOCHUCTEMEI 03€P U PEK bubmorexa LOK
P . pes. https://m.edso0.ru/775f5d99
DKOCHUCTEMBI MOPEN U OKEAHOB
[IpupoHbIE SKOCUCTEMBI.
78 DKOCHUCTEMBI T JIECOB, CTEIIEN bubmorexa LOK
YHAP, ’ ’ https://m.edsoo.ru/6ec7al07
MTYCTHIHb
79 AHTPONOreHHBIE Y3KOCUCTEMBI bubmmorexa [OK
p https://m.edso0.ru/1914a389
Ypboskocucremsl. [TpakTuueckas
80 abota «/3ydeHue u onrcaHue 0.5 bubmmorexa [IOK
p v ' https://m.edso0.ru/1914a389
ypOOIKOCUCTEMBI
3aKOHOMEPHOCTHU (POPMUPOBAHUS
81 OCHOBHLIXpBBaI/IMO(be§CTBII)/II71 bubmnorexa [JOK
a https://m.edsoo.ru/775f5d99
OpPraHU3MOB B DKOCHUCTEMaX
MexaHn3MBI BO31€HCTBUA
3arpsi3HEHUH pa3HBIX TUTIOB HA
bu6mmoreka [JOK
82 cyOOpraHM3MEHHOM, OPraHU3MEHHOM,

MOMYJISIIUOHHOM M 3KOCUCTEMHOM
YPOBHSX

https://m.edsoo.ru/6ec7al07
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83 buocdepa — obuiennanerapHas bubmuoreka [IOK
o0omnouka 3emin https://m.edsoo.ru/1914a389
84 VYuenue B. U. Bepnaackoro o bubnuorexa [JOK
o6uocdepe https://m.edsoo.ru/775f5d99
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuorexa [JOK
onochepsl https://m.edsoo.ru/6ec7al07
86 KpyroBopoTs! BemecTs u bubnuorexa [JOK
OMOTEOXMMHUYECKUE ITUKITBI https://m.edso00.ru/1914a389
87 3oHanbHOCTH Onochepsl. OCHOBHBIE bubnuorexa [JOK
OMOMBI CyIIn https://m.edso0.ru/1914a389
N bubmuorexa [JOK
88 YeroituBocts Groceps https:// m.edso;I ru/775f5d99
89 DKOJOTUYECKUE KPU3UCHI U X bubmuorexa [JOK
MPUYHHBI https://m.edsoo.ru/6ec7al07
N bubnuoreka [IOK
90 Bo3sneiicTBue uenoBeka Ha 6nochepy httos://m.e dsogru 119142389
01 AHTpOTIOT€HHOE BO3/ICHCTBUE HA bubnuoreka [JOK
pPaCTUTENbHBIN U KUBOTHBIA MU https://m.edso0.ru/775f5d99
bubnmuoreka [JOK
92 Oxpatia MpHpOLbI https:// m.edsoc%.I ru/6ec7al07
93 OcCHOBHBIE TPUHIUIIBI YCTOUYHUBOTO bubnunoreka [JOK
pPa3BUTHS YEJIOBEYECTBA U IPUPOIBI https://m.eds00.ru/1914a389
PannonanbHO€ MpupoOAOIOIb30BaHNE
94 1 cCOXpaHEeHHEe OMOJIOTHYECKOTO bubmmorexa [JOK
https://m.edso0.ru/1914a389
paszHooOpa3us 3eMiu
95 O06o0meHue mo Teme bubmuoreka [JOK
«MHKpPOIBOJIIOLIMA U €€ PE3yIbTaThD) https://m.edso0.ru/775f5d99
96 O06o0mIeHNE 10 TeMe bu6mmoreka [JOK
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«Maxkpo3BOJIIOLUSA U €€ pe3ybTaTbD)

https://m.edsoo.ru/6ec7al07

O000111EHHE TT0 TEME

97 «IIpoucxoxaeHue U pa3BUTHE KU3ZHU 1 bubnmorexa LOK
P p https://m.edsoo.ru/1914a389
Ha 3eMiie»
O000611EHNE TT0 TEME
98 «I[IpoucxoxaecHue yeoBeKa — 1 bubnmorexa LOK
P https://m.edsoo.ru/775f5d99
AQHTPOTIOTEHE3)
O0600menue 1Mo TeMe « KOOI —
99 HayKa 0 B3aMMOOTHOIIIEHUIX 1 bubnmorexa LHOK
e https://m.edsoo.ru/6ec7al07
OpPTaHU3MOB»
100 O6006menue mo Teme «OpraHu3Mbl U 1 bubmuorexa [JOK
cpena oOuTaHUs https://m.edso0.ru/1914a389
101 O06001menue mo Teme «IKOJIOTHS 1 bubmuorexa [JOK
BHUIOB U TOTYJIALIUN» https://m.edsoo.ru/6ec7al07
102 O606menue mo Teme «brocdepa — 1 bubmuorexa [JOK
riio0agbpHas DKOCUCTEMAY https://m.edso0.ru/1914a389
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

« buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6iioB
A.M. u npyrue; non penakuuei [laceunnka B.B., Akunoneprnoe
obmectBo «M3narensctBO «IIpocBenienue»

« buonorus, 11 knacc/ [laceunux B.B., Kamenckuii A.A., PyOios
A.M. u npyrue; nox penakuuei [Taceunnka B.B., AkunonepHoe
obmectBo «M3narensctBO «IIpocBenienue»

« TepemoB A. B. T35 buosorusi. buosornueckne cucTeMbl U IPOLECCHL. :
yueOHoe nocobue /15t 00111e00pa3oBaTeNbHbIX Opranu3anuil (yriryoi€HHbIN
ypoBeHnb). B2 4. Y. 1/ A. B. Tepemos, P. A. [lerpocoBa. — M. : Mnemo3una

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

buonorus. [loypounsie pazpadorku. 10-11 ki. [Taceunuk

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://m.edsoo.ru/7f41cc74
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