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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, KoHuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON obmnactu «EcTecTBeHHO-
HayuHble npeametb». CormacHo mnonoxenusm OPIOC COO npoduiibHbIE
yueOHbIE MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHus U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01IMM, cpeHUM IpodecCUOHAIbHBIM U BBICIIMM 0Opa3oBaHueM. B To xe Bpems
KOKIbIA K3 3TUX Y4YEOHBIX MNPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pa30oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss M CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOW 00JIacTH HAy4YHOTO 3HAHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXO0JIOTHUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue o
HeMM M 3ajadax M3ydyeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEMETHOE COJIEp)KaHKe, €T
CTPYKTYpPHpOBaHHE TIO pa3zjellaM UM TeMmMaM, paclpelesieHue Mo Kiaccam,
PEKOMEH/yeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4ETom
MEXIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JOTMKH Y4eOHOro mpoiiecca,
BO3pAcCTHBIX OcoOeHHOcTel oOyuaromuxcsa. B mporpamme mo Ouosoruu
peanu3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IIPOCMaTPUBACTCS
HAIPAaBJICHHOCTh Ha  MOCJENyIolee pa3BUTHE OWMOJOTHYECKUX  3HAHUM,
OpUEHTUPOBAHHBIX HA (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIILICHUS, TMPEACTaBICHU O 370pOBOM oOpa3e >KHU3HH, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakKe MOKa3aHbl BO3MOXHOCTH Y4eOHOIO IMpeameTa
«buonmoruss» B peamuzamuu TpeboBanuit PI'OC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METANpeAMETHbBIM U MpPEeIMETHbIM pe3yibTaTaM OOydeHHs U B
(OpMUPOBAaHMU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JIEATEIBHOCTH
Oo0yJarouMxcs MO OCBOCHUIO COJAEpKAaHHMS OHOJOTHYECKOro 0Opa3oBaHUS Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUS
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacimiMpeHue U yriayOieHue 3HaHUW OOydYaroIMXCsl O KUBOM MPHUPOIE, OCHOBAX
MOJEKYISIPHOM W KJIETOYHOM OMOJIOTHH, dMOPUOJIOTUM W OHOJOTUM Pa3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT MU, IBOJIFOLIMOHHOIO YYEHHSI U SKOJIOTHH.



N3yuenue yueOHoro mpeamera «buosorus»» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIAEAYIOIIEMY IOIYYEHUIO
Ouosiorudeckoro  o0Opa3oBaHusi B By3aX M OpraHM3alusX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUH  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3TH 3HaHMSA TOJy4alOT pa3BuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHU3Me€ 4YeJIoBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEACHUS PUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYUYEHHBIMU OOYYaIOUMMHUCS TPU U3YYECHHUH
$u3MKU, XuMUHU, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIOIMOHHBIA MMOAXOAbl K M3YyUYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, 3BOJIOIMHA OPTraHUYECKOTO MUpa Ha 3eMIle,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMOJIOTUN DPA3BUTHSA, T€HETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HaHMUS OO0y4aromuxcsi Mo OOTaHHKe, 300JI0THUH,
aHatomuu, Qusnonoruu uejoBeka. B 11 kimacce wu3yyaroTcs SBOIIOLHMOHHOE
y4eHHe, OCHOBBI HKOJIOTHUU U yueHue o ouocdepe.

VYyeOubii  mpeamer  «buonorusi»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4JaromMUMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, UJIEH, MPUHITUIIOB U MPaBUJI,
JIe)KalMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUHU O
CTPOEHUHU, MHOrooOpa3uv MU OCOOCHHOCTSAX KJIETKHU, OpraHWU3Ma, IOMYJIAINH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTHH, TIPUKIIAHBIX aCMeKTax OWOJOTHYeCKUX 3HaHUM. [
pa3BUTUS M TOJAEpNKAHUS HHTepeca OOydaromuXcsi K OHOJOTHMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOTPaMMBbI
o OMOJIOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS U PA3BUTHS
TOM WJIM HMHOW 00IacTH OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELICHUE BaKHEHIINX OMOJIOTMUECKHUX U SKOJIOTHYECKUX MpooIeM.

Lenp n3yuenus: yueoHoro npeamera «buosiorus» Ha yriayOJI€éHHOM ypOBHE —
OBJIaJICHNE  OOy4YalIIMMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHM3allud JKUBBIX CHCTEM pa3HOTO paHra MW NOpUOOpeTeHHE YMEHUl
UCIIOJIb30BaTh ATH 3HAHUS B (POPMHUPOBAHUU MHTEpeca K ONpeneiaéHHON o0iacTu
mpoecCHOHaNbHON NIeITeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4eOHOr0 3aBeIeHHUs I MPOJOKEHNUS OMOJIOTHYEeCKOro o0pa3oBaHHUsL.

Hoctrwxenne 1enu wu3ydeHus ydeOHoro nmnpeamera «buonorus» Ha
yriayOJaEéHHOM ypOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEIYIOIINX 3a/1ay:



OCBOCHHE OOYYaIOIIUMUCSI CUCTEMbl OMOJIOTMYECKUX 3HAHHUMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIICTIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUiIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHHHM, MHOTO0Opa3Wh U OCOOEHHOCTSAX OMOJIOTMYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MonyJsiius, BUA, OMOreoLeHos3, ouocdepa); 0 BEIAAIOIINXCS OTKPBITHUAX
Y COBPEMEHHBIX UCCJIEIOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOydYalomuxcs C METOJaMU IIO3HAHUSl >KUBOWU TPUPOJIbI:
UCCJIEeI0OBATEIbCKUMHU  METOJAaMU  OHMOJOTMYECKUX HAayK (MOJIEKYJISpHOM W
KJIIETOYHOM OuOJIOTUH, SMOPHUOJIOTUM U OHWOJOTHH DPa3BUTHS, TE€HETUKU U
CeJeKIMM, OWOTEXHOJIOTUM M CUHTETHYECKOW OHOJIOTUH, TaJICOHTOJIOTHH,
OKOJIOTUM),  METOJIaMH  CAMOCTOSATEIHHOTO  TPOBEJACHUS  OMOJIOTHYECKUX
UCCIeOBaHUNA B JlabopaTopud U B mpupojae (HaOIOAeHUE, HU3MEPEHUE,
AKCTIIEPUMEHT, MOJICIIMPOBAHME);

OBJIQJICHUE OOYYaIOIUMHUCS  YMEHUSIMU: CaMOCTOATENIBHO  HaXOJUTh,
aHAJTM3UPOBATh M HCIOJIb30BaTh OMOJOTHYECKYI0 HWH(POPMAIUIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHEH W CUMBOJIMKOM;, YCTAHaBJIMBATh CBSI3b MEXIY
pa3BuUTHEM OHOJIOTHM U  COLMAIBHO-DKOHOMHYECKUMH U  DIKOJOTUYECKUMU
npoOjieMaMH YeJIOBEUECTBA; OICHUBATH IOCIEJACTBUSI CBOCH JCATEIHLHOCTH TIO
OTHOIIIGHUIO K OKPYXAKIIeH NPUPOJAHON cpejie, COOCTBEHHOMY 30POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJeH; OOOCHOBBIBaTH M  COOJIFOAATh  MEPHI
npoGUIAKTUKH UHPEKIIMOHHBIX 3a00JeBaHUi, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM >KU3HEICATEIHHOCTA B YpPE3BBIYANHBIX
CUTyallUsX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIE HAYYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYYaIOIIUXCS WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IIpOIlECC€ 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITHSIMH U COBPEMEHHBIMH
UCCJICIOBAHUSAMH B OWOJIOTHH, PEHIaEMBIMH €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCIIeI0BaHNUA, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
UCCJICIOBAaHUMN, PEIICHUs OMOJIOTHUECKHUX 3a/1ad, MOJICJIUPOBAHUS OHMOIIOTHUECKHUX
00BEKTOB M IIPOIICCCOB,;

BOCIIUTaHUE Y 00YyYarONIMXCsl IIEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIC B
IEJIOM M K OTJCIbHBIM €€ 00bEeKTaM U ABJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOW TpaMOTHOCTH, OOIIeH KyJbTyphl TIOBEACHHS B TPUPOJIE;
MHTErpalui €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne  O0y4yalomMMUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MIPUPOJIONOIB30BAHUHN (COOJIOIEHUE MPAaBUI MOBEACHUS B MPUPOJE, OXPaHbI
BHJIOB, 9KOCUCTEM, OHMOCc(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS M 37I0POBBS
OKpYyXalomux Jroae (coOmromeruss Mep mpodumakTuku — 3a0oeBaHUM,
oOecrieueHue OE30MACHOCTU IKU3HENEATCTLHOCTH B YPE3BBIYANHBIX CUTYyAIHIX
MPUPOJTHOTO M  TEXHOTEHHOTO  XapakTepa) HA OCHOBE HCHOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUM B TIOBCETHCBHOM JKHM3HU,

CO3JJaHh€  YCIOBUM  JJisI  OCO3HAHHOTO  BbIOOpa  OOyYaroIMMUCS
WHAUBUYaJTbHON 00pa3oBaTeIbHON TPAeKTOPHH, CIIOCOOCTRBYIOIIEH



nocieayonemMy MNpopecCHOHATBPHOMY CaMOOMIPEIEICHNI0, B COOTBETCTBHH C
WH/IMBHIYaJIbHBIMU HHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.

OO61iee 4ncao YacoB, OTBEICHHBIX HA M3y4Y€HHE OMOJIOTMH Ha YIIIyOJIEHHOM
YpOBHE CcpeliHero oliero oopazoBanus, coctariser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHu3alMoHHBIX (OPM, METOJOB U CPEACTB OOyUeHHs] OMOJIOTUU
OCYILIECTBISIETCS C Y4ETOM CIeUu(UKH €TO CONEp:KaHWs W HAIMpPaBICHHOCTH Ha
NpOAODKEHNE OMOJIOTHYeCKOro 00pa3oBaHUS B OpraHHU3aIUsIX CpPETHETO
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

O0s3aTenbHBIM yCIOBUEM MPU 00YYEHUH OMOJIOTUU Ha Yyri1yOlnEHHOM YPOBHE
SBIISIETCSl TIPOBEJCHHUE JTA0OPATOPHBIX M MpakTH4eckuX paboT. Takke yuactue
00y4aroNINXCs B BBHITIOJTHEHUH MPOEKTHBIX W y4eOHO-UCCIIEIOBATENBCKUX padoT,
TEMaTHKa KOTOPBIX OMNpEAeNseTCS YYHTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATBHO-TEXHUIECKUX PECYPCOB U MECTHBIX NMPUPOTHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU80OM, HE BXOAHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi Ouojorusi — KOMIUIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonornueckue  Hayku W U3y4yaeMble UMM TPOOJIEMBI.
OyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouonorueld. 3HaueHUe OUOJIOTUM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIICTBE,
MPOMBIIUIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [[x. Yorcon, ®. Kpuk, /I. K. benses.

Tabmumpl 1 cxembl: «CBsi3b OHMOJIOTMH C JIPYTUMH Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEeMBbI U UX U3yUYeHHE

XKupble cucTeMbl Kak mpeaMerT u3ydeHus Ouosioruu. CBOWCTBA >KHBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOM3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJSPHBIN, KIETOYHBIMH,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bnoreonenoTuyecknii), Omochepuniii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE NpU3HAKU >KUBOrO. JKW3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaronine ;KMBble CUCTEMBI HA Pa3HBIX YPOBHAX OpPraHU3AIUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3aMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mniepeMeHHOU. IlmanumpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnoTe3. HyneBast rumote3a. [loHsTHE BBIOOPKH U €€ TOCTOBEPHOCTH.
Pazbpoc B Ouonormuecknx mgaHHBIX. OIEHKAa JOCTOBEPHOCTH TOJYYCHHBIX
pe3ynbraToB. [lprumHBl uCKaxkeHHs pe3yabraToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuuet m cxembl: «OCHOBHBIE TpHW3HAKH JKU3HWY», «buonornueckue
cucteMbl», «CBOWCTBa KUBOM Marepum», «YPOBHU OpraHU3AlUU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTo opraHuzmay, «buoreounenos», «buocdepa», «Metomsl
W3y4YEHUS )KUBOU MPUPOIBI».



O6GopynoBanue:  ymabopaTopHoe  oOOpydOBaHWE  JUIsi  MPOBEIACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTuueckass padora «lcmonp30BaHUWE pPa3IUYHBIX METOJOB MpH
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAsg eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHMKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasbHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas Mukpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npusicusneHHoe) usyieHue Kiemox.

JdemoHcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. llneligen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpENapaThl PacTUTENbHbIX,
KUBOTHBIX M OaKTEpHUATbHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHue METOAOB KJIETOYHOW OHMOJIOTUH
(xpomatorpadus, anektpodopes, auddepeHIHAIBPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKU COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boga u e€ posb Kak pacTBOpPUTENS, pEAareHTa, ydyacThe B CTPYKTYpUPOBAHHU
KJIETKH, TEIUIOperynanuu. MuHepalbHbIe BEIIecTBa KIETKH, UX OHOJOTrHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BewiecTBa KIETKU. buosormdueckue mnoaumepsl. benku.
AMUHOKHUCTIOTHBINA cocTaB OenkoB. CTpyKTyphl OenkoBoit Mosekyinbl. [lepBuynas
CTpYKTypa Oeika, NEeNnTUIHas CBsA3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAA
cTpyktypbl. Jlenatypamus. CgoiictBa OenkoB. Kmaccudukanus  OenKoB.
buonornyeckue pynkumuu 6emkoB. /Ipuonsi.

VYrneBoasl. MoHOcCaxapuabl, 1UCaxapubl, OJIUTOCaxXapuabl U MOJIUCAXAPUIBI.
O0mmii TaH CTpOoeHHS W (PUBHKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonorunyeckne GpyHKIHMH YIIIEBOIOB.

Jlumunet. ['uapodunsHO-THAPODOOHBIE cBOMcTBa. Kiaccudukarus Tunuaos.
Tpurmunepunsl, ¢Gocomunuasl, BOCKH, cTepouasl. buonmormdyeckune GyHKIAM
aunaoB. O0Ie CBOMCTBA OMOJIOTHISCKIX MEMOPaH — TEKY4IEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CrtpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxkneotunsl. Ilpunnun kommuementapHoctu. I[lpaBuiio Yapradda. Crpykrypa



JIHK — nBoiinas cniupanbs. Mectonaxoxaenue u ouonoruueckue pynknuu JTHK.
Buae PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyiae ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (DYHKLIHH B
kietke. [pyeue mykneozuompugocpamer (HT®D). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykrypHas Ouosnorus: OMoXuMHUueckue U OnoU3MYecKre HCCleI0BaHuUs
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
cmpyKmypul u QYHKYull 6UOMONEKYT U UX KOMHIekcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOIEKYl U UX HENPUPOOHBIX AHANLO208.

JdemoHcTpanumn

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paHkiuH,
@. Conrep, C. IIpy3unep.

HNuarpammel:  «PacmpenesieHe XUMHYECKUX DJIEMEHTOB B  HEXHBOU
npupojie», «PactpeneneHne XUMUYECKUX dJIEMEHTOB B KUBOU MIPUPOJIEH.

Tabmunpl u cxembl: «llepuoamdeckas TabauIa XUMHUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtsa B cocTaBe OpPraHu3MoB», «CTpOeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEeKYI
yriaeBoaoBy, «CTpoeHue MOJIeKysl JUnuaoBy», «HyKIeHMHOBBIE KHCIIOTHI,
«Ctpoenue Monekysbl ATDy.

O6opynoBaHue: XuMudeckas 1mocyia 1 000py10BaHue.

JlaGopaTopHas padora «OOHapyxeHHE OEJIKOB C OMOIIbI0 KaueCTBEHHBIX
peaKumn».

JlabopaTtopnas  paGora  «lccinenoBaHWe — HYKIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHne U yHKIUMN KIETKH

Tunbel KJIETOK: »JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
(G yHKIIHMOHAIBHBIC 00pa30BaHUS KIICTKH.

CrpoeHnue npokapuoTHIecKon KiaeTku. Kinerounas creHka OakTepuil 1 apXen.
OcCoOEHHOCTH CTPOCHHUS TeTepoTpodHON H aBTOTPOGHON NPOKAPHUOTHUECCKUX
KJIETOK. MeCTO U poJib IPOKapUOT B OMOIIEHO3AX.

Crpoenue u G yHKIIMOHUPOBaHUE YKapUOTUYECKOU KJIETKHU.
[Inazmatnyeckas wmemOpana (turazmanemma).  CTpyKTypa —IIa3MaTHYECKOM
MeMOpaHbl. TpaHCIIOPT BEHIECTB Yepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA U BTOPUUYHBIH
aKTUBHBIA TpaHcmopT). llomymponumnaemocts wmemOpanbl. Pabora Hatpuii-
KaJIMEBOTO Hacoca. DHJOIMTO3: MUHOUUTO3, (aromuTos. Jk3omuTo3. Kierounas
crenka. CTpykTypa u QyHKIIMH KICTOYHOU CTEHKH paCTEHUM, TPHOOB.

[utomnazma. [uto3oms. [utockeneT. JIBmwkenue murtoriasMbl. OpraHouibl
KieTku. OnHoMeMOpaHHbIE OpPraHOWAbl KJIETKH: OJHAOIUIa3MaTHYecKass CeTh
(BIIC), anmapat ['onbaxu, JU30COMBI, UX CTpoeHHE M (DYHKUMU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOMAOB KiIETKU. CTpOoeHHE TpaHYJISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus oenxog ¢ IIIC. Cunre3 pacTBOpuUMbIX OenkoB. CUHTE3



KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  3HAOIIA3MATUYECKHM
petukyinyM. CekpeTopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6eaxos 6
annapame [ onvoorcu. Copmuposeka 6enxkoe 6 annapame I onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyoyn pacTuTenbHbIX KIeTOK. Kinerounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWAbLI  KJIETKW:  MUTOXOHAPHUH,  IUJIACTHUJIBL.
IIpoucxoocoenue mumoxonopuii u nracmud. Cumouoecenes (K.C. Mepeoickosckuti,
JI. Mapeynuc). Ctpoenne W (QPyHKIUM MHUTOXOHIApUN W miuactui. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  TUIACTUABI  (POTOCHHTE3UPYIOIIMX  JYKApUOT.
XJIOpOIUTACTHI, XPOMOILIACTHI, JIEMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranouasl kiietku CTpoeHne u GyHKIUM HEMEMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AxkmuHosvle Muxkpoguiamenmsl. MBbIIEUHbIE  KJIETKU.
AKkmuno8ble KOMNOHEeHMbl HeMmblueuHblX Kiemok. Mukporpyoouku. KineTouHslit
neHtp. CTpoeHWe W JBUXKEHUE JKTYTUKOB U pecHUYEK. MUKpoTpyOouKu
uTorasMel.  LleHntpuons. benku, accoyuuposaunvie ¢ MuxpoguiameHmamu u
muxkpompybouxamu. Momopusie 6enxu.

SAnpo. O6onouka siapa, XpOMaTUH, KapuoIUiazMa, SJPBIIIKH, KX CTPOCHUE U
bynkuuu. Anepubiii  OenkoBbli MaTpukc. IIpocTpaHcTBeHHOE pacmosoKeHue
XpOMOCOM B uHTep(azHOM siape. Iyxpomamur u cemepoxpomamunr. benku
XpOMaTUHA — THUCTOHBIL. /Jlumamuka sdepuou o6onouku 6 mumo3se. SoepHviii
mpancnopm.

Kinerounsie BikiatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdleMoHCcTpamuun

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

Tabmuuer 1 cxembl: «CTpoeHHE SyKapUOTHUYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkW», «CTpoeHue  pacTUTEeNbHOM — KIeTku», «CTpoeHue
MUTOXOHIPUWY, «SAnpo», «CTpoeHnEe MPOKAPUOTUIECKOU KIIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepruaIbHbIX KIETOK.

JlabopaTtopnass paGora «l3yueHne CTpOEHUS KIETOK Pa3IUYHBIX
OPraHu3MOB.

IIpakTuyeckas padora «l3ydyeHne cBOWCTB KIETOYHON MEMOPAHbBI.

JlaGoparopHass padora «liccinenoBaHue IUIa3MoJiM3a W JIETUIA3MOJIM3a B
PACTUTENBHBIX KIIETKAX).

IlpakTnueckass paGora  «/3ydyeHue  JABWUKEHUS  LUTOIUIA3MbI B
PACTUTENBHBIX KIETKaX.

Tema 6. O0OMeH BellecTB M NPEeBPallieHUE YJHEPIrUU B KJIEeTKe

AccUMWISIIUA U AUCCUMUMIIALINS — JIBE CTOPOHBI MeTaboin3Ma. Tumbsl oOMeHa
BEIECTB: aBTOTPOGHBIM W TeTepOTPODHBIA. YUacTUe KHUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTudeckoe obOecrnedeHne KieTku: mnpespamenune ATD B
oOMeHHBbIX mporeccax. DepMEHTATHUBHBIA XapaKTep peakiuid KIETOYHOTO
MeTtabomm3Ma. DEepMEHTBbI, MX CTPOCHHE, CBOMCTBA M MEXaHM3M JICHCTBHS.



Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTU (HePMEHTATUBHBIX
peaKkIuil OT pa3INUHbIX (DAKTOPOB.

IlepBuYHBII CHUHTE3 OpPraHUYECKUX BELIECTB B KiIeTKe. PDOTOCUHTES.
AHOKcueeHHblll U OKcueeHHbll gomocunme3 y odaxkmeputi. Ceemocodouparoujue
nueMeHmyl U NUSMEeHmMbl peakyuoHHo2o yeumpa. Poiab XJI0pomiacToB B Impolecce
¢otocunTesa. CeroBasi u TeMHoBas pa3pl. Pomoovixanue, Cs., Cs. u CAM-munut
gomocunmesa. IlpogykTuBHOCTh (hOTOCHMHTE3a. BiusiHue pa3nuyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (GOTOCUHTE3A.

XEMOCHHTES. Pa3znoobpasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpYIOIe OaKkTepuu, >Keae300aKTepuH, CcepoOaKTepuu, BOJOPOJHBIC
OakTepuu. 3HaUCHHE XEMOCUHTE3A.

Ana’poOHble opranu3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUss U HUX
UCIIOJIb30BAaHUE YEJTOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBbl KakK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpobHBIE OpraHu3MBl. Orarbl DHEPreTUYECKOrO oOMeHa.
[loaroToBuTtenbHbIH 3TaMN. ['MHKOIN3 — GECKUCIOPOAHOE PACHICTNIEHHUE TITFOKO3HI.

buonorndeckoe okuciaeHue, WM KIECTOUYHOE JbIxaHue. Pojb MUTOXOHIpUI B
nporeccax Ouosnorudyeckoro okucieHus. Luknuyeckue peakuuu. OKUCIUTEIBLHOE
dbochopunupoBanue. Dnepeuss membpanHozo epaduenma npomonos. Cunmes
AT®D: paboma npomonnoti ATD-cummaswi. llpenmyiecTBa a’poOHOr0 MYTH
oOMeHa BelecTB nepe aHadpoOHBIM. D(PHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdeMoHCcTpanuu

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

Tabmumpl 1 cxeMbl: «@OTOCHHTE3Y, « IHEPreTHISCKU 00MeH», «buocuHTe3
6enka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHHE ISl MPUTOTOBJICHHUS
MNOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass pabora  «l3ydeHuME  KATAIMTUYECKON  aKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIIA3bl WM KaTaxas3bl)y.

JlaGopaTtopnas padora «U3yueHue ¢GEepMEHTATHBHOTO paCIHICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnas pabdora «CpaBHeHue mporeccoB (orocuHTe3a
XEMOCHUHTE3a.

JlaGopaTtopHasi pabota «CpaBHEHHE MTPOIECCOB OPOKEHUS U JTBIXAHUS».

Tema 7. HacaeacrBenHasi HHpopManus U peajau3anus e€ B KJIeTKe

Peakuun MatpuuHoro cunres3a. [IpyHIUI KOMIUIEMEHTAPHOCTU B pEaKIMIX
MaTPUYHOTO CHHTe3a. Peanu3zanus HaciaeacTBeHHONW umHMOpMaluu. ['eHeTndeckuit
KOJI, ero cBoucTBa. TpaHckpunius — MatpuuHblii cuHTe3 PHK. Ilpunummne
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUINAPAIEIbHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 syxapuomuuecxou xnemxe. Hexooupyrowue PHK.



Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnoBust Ouocunteza Oenka. KomgupoBanue amuHokucinor. Ponas pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmagnenusi o cmpoenuu 2enog. OpraHuzalus reHoMa y
MPOKAPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB y Tpokapuor. ['mmoresa
oneponHa (®. XKako0, XK. Mano). Monrekynsapuvie mexanuszmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl 2eHos. Perymnsius 0OMeHHbIX
poleccoB B kKieTke. KineTounslit romeocTas.

Bupycol — HekneTounble GOpMBI KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHeHnHbili YUKl
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupychsie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacTeHuil. CIIN, COVID-
19, conmanbHble ¥ METUIIMHCKUE MTPOOJIEMBI.

Buoungopmamura: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHBIX Ouosocuyeckux 0anHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHI.

Tabmunpl u cxembl: «buocunTte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTnueckas padora «Co3iaHue MOJEIIH BUPYCA.

Tema 8. ’Kn3zHeHHBIH HUKJ KICTKH

Knerounsrii nuki, ero mnepuonbl u perymsius. Watepdaza u murtos.
Oco0eHHOCTH TPOlIecCOB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecunreTnueckuit  (MOCTMUTOTHYECKHI),  CHHTETHYECKUUA U
MOCTCUHTETUYECKHUM (MTPEMUTOTHUECKHU ) MepUOAbl UHTEP(A3HI.

Matpuunbiii cunte3 JHK — permmkanus. Ilpunmuner perumakamuun JIHK:
KOMIUIEMEHTapHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENIbHOCTD.
Mexanusm pernkauuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u

TejaoMepasa. XPOMOCOMHBIM HA0Op KICTKHM — KapuoTun. JIUIUIOMIHBIA U
raryionIHbIA  HAaOOpbl  XpoMocoM. ['oMonoruyHbie xpomocoMbl. [lomoBbie
XPOMOCOMBI.

Henenue xinetkn — wMuTo3. CTraguu MHTO3a W TPOUCXOASIIUME B HUX

npoueccsl. Tunbl MuTo3a. KapuoknHe3 u nUTOKMHE3. buonorndeckoe 3HadYeHuUe
MHUTO3a.

Perynsnmss MuTOoTHUYECKOTO MHKIA KIETKH. [IporpamMmmupyemasi KieTOYHAS
ru0esb — anomTo3.

Knerounoe siapo, xpoMocombl, (DyHKIIMOHAIbHAsi T€HOMHKA. Mexanusmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubeiu xiemox. «lL{ugpposas
KiemKa» — ououngpopmamuveckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanumn



Tabmuipl U cxeMmbl: «OKU3HEHHBIN UK KIeTKu», «Murosy, «CtpoeHue
xpomocomy, «Permukanus [JHK».

O6opyioBaHue: CBETOBOW MUKPOCKOM, MUKponpenapaThl: «MHUTO3 B KlIeTKax
KOpELIKA JIYKa.

Jlaboparopnas  pabora  «l3yuyeHwme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax».

JlabopaTopHas pa6ora «HabGmonenue MuTo3a B KJI€TKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue n pyHKINH OPraHU3MOB

buonornueckoe paszHooOpaszue OpPraHU3MOB. OOHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpOEHUS U JKU3HEACSATEIBHOCTH  OJHOKIIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIpHUOBbI, OJHOKJIETOYHBIE
BOJOPOCIH, ApyTrHe NpoTUCThI. KoJIoHManbHbIE OpraHU3MBbl.

B3anMocBs3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opraHoB. OpraHu3M Kak eIuHoe 1esnoe. ['omeocras.

Tkanu pactenuit. Tumbsl pacTUTEIBHBIX TKaHeil: o0Opa3oBaTelibHasi,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAasg, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GYHKIIMH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHIl.

TkaHu XKUBOTHBIX U 4e€JOBEKAa. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COEIMHUTENIbHAS, MbIleYHasi, HepBHasg. OCOOEHHOCTH CTpOEHHS, (PYHKIHUN u
PacCIIONOKEHHS TKaHE B OpraHax *KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHbel U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esioBeka. DyHKIIMU OPraHOB U CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CKeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX UBOTHbIX. HapyxHbIi1 U BHyTpeHHUU ckener. CTpoeHue u
TUIIBI COSTUHEHUS KOCTEN.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHU3MOB:
amM&0OoUIHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPONM3Mbl M HACTUU. J[BUKEHUE MHOTOKJIETOYHBIX >KUBOTHBIX W YEJIOBEKa:
MbIeyHas cucreMa. Peduiexc. CkeneTHbie MBITIIIBI U UX padoTa.

[Iutanue opramm3zmoB. llornomenue BOABI, YIJEKUCIOTO Trasa W
MHHEPAIBHBIX BEIIECTB pacTeHUsIMU. lIuTanue KUBOTHBIX. BHYTpPUIIOIOCTHOE U
BHYTPHUKIIETOYHOE TNulIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHEIbl
MULIEBApUTENIBHOrO TpakTa. [lumeBapurensHbie xenes3wl. llumeBapurenbHas
CHUCTEMA YEIIOBEKA.

Hpixanue oprann3MoB. Jlpixanue pactennii. J{prxanue wuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKH. KoxxHOoe npixaHue. /[pIxaTenpHas MOBEPXHOCTb.
XKabeproe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
DOBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[O3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cuUCTEMa 4YeJOBEeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTUILl U
MJIeKONUTaromMuX. Perynsiius npixanus. JlpixateabHble 00bEMBI.



TpaHCIOPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTB y XUBOTHbIX. KpoBeHOCHass cucremMa M €€ OpraHsbl.
KpoBeHocHass cuctemMa TMO3BOHOYHBIX JKHMBOTHBIX H  uenoBeka. Cepie,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpailieHHs. DBOJIOLHUOHHbBIC
YCJIO)KHEHMSI CTPOCHHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOUYHBIX KUBOTHBIX. PaboTa
cepla U €€ perysiuus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
KUBOTHBIX. CokpatutenbHble Bakyosd. Opranbel BblaeleHus. PuubTpanus,
CeKpelrs U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOTHI OPTraHOB BBIJICICHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUcTeMaMu. Bolenenue y
MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CtpoeHne u (GyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYHU Y UETIOBEKA.

3anuTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3sMoB. Crnopsl
OakTepuidi W WUCTHI TPOCTEHINMX. 3alUTa y MHOTOKJIETOYHBIX paCTCHUM.
Kytukyna. Cpeacrtsa nacCUBHOM M XUMUYECKOM 3alIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HX MPOU3BOJHBIC.
3ammura opraHu3ma ot Oone3Heil. IMMmyHHas cuctema uesnoBeka. KieTo4yHbld U
TYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M NpuoOpeTEéHHBIN crenuduueckuii
UMMYHHUTET. Teopusi KIOHaJIbHO-celeKTuBHOro nmmynurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Pojib BpOKIEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxxumocts u  perymsiuuss |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxuMocTe U peryiasuus y
pacteHuii. PocToBeie BellecTBa U UX 3HAUYCHUE.

HepBuast cucrema u pediexTtopHas peryisius y S>KUBOTHbIX. HepBHas
cucTteMa M €€ OTIEeNbl. DBOJIOLHOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pedekTopHas ayra. be3yciioBHBIC U YCIOBHBIE PE(IICKCHI.

['ymopanibHas perynsius M SHAOKPUHHAs CHCTEMA >KUBOTHBIX M YEJIOBEKa.
JKenespl HHIOKPUHHOM CHCTEMBI M WX TOPMOHBI. [[eMCTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTeM. [ umortamamo-runodusapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: U. I1. I1ainos.

Tabmuiet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopocin», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX pPacTECHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMmbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue cTeOs»,
«CTpoeHHe JHUCTOBOM IMIACTUHKU», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11euHas CHUCTEMaY,
«BblienutenbHas cucteMay, «IHIOKpUHHAs cucteMa», «CTpPOCHHE MBIIIIIbIY,
«IMMyHHUTETY, «KHUI1euHonoa0CTHRIEY, «CxemMa  mnATaHUSI  PACTCHUI»,



«KpoBEeHOCHBIE CHUCTEMBbI TO3BOHOUYHBIX JKUBOTHBIX», «CTpO€HUE THUJPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0XKIeBOro uepBs», «HepBHas
cuctreMa peio», «HepBHas cuctema gsarymku», «HepBHas — cuctema
npecMbikaronuxcsi»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuTaronmx», « HHepBHasi cuctema denoBekay, «Pediexc.

OGopynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpPraHu3MoOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUHU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE TMpenapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa,
000opyTI0BaHME JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmana u OeJIKOB 1Mo [elcTBUEM (PepMEHTOB, 000pyA0BaHUE NS
JEMOHCTpPAIlMUA OMNBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGopaTropHasi padora «3yueHue TKkaHel pacTEeHUI».

JlaGopaTropHasi pabora «3ydyeHue TKaHEH KUBOTHBIX).

JlabopaTopHas padora «3yyeHrne OpraHoB BETKOBOI'O PACTEHUSI».

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
¢dparMeHTanus, KJIOHUPOBAHHE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie KIeTkH, Wiau ramersl. Meio3. Craauu
Mmeno3za. [loBegenne xpomocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
Mel0o3a M TO0JIOBOro mpouecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[Ipen3aponpiieBoe pazButhe. ['amMmeToreHe3 y >KMBOTHBIX. [10710BbIE JKETE3BI.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorene3 u oorene3. CTpoeHHE
MOJIOBBIX KJIETOK.

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

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OPTaHU3MOB. Mopghozene3z — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modeanu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJICHUS MIICKOMHUTAIONINX. 3apOABIIIEBhIC JHUCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBBIX JIUCTKOB. B3animHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PaA3IMYHbBIX
(aKTOPOB OKPYKAIOIICH CPEIIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbubld mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U



MO3BOHOYHBIX JKUBOTHBIX. bHONOrHMYeckoe 3HAYEHUE NPSIMOr0 MU HENpPSIMOro
pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoe. TUIBl pocTa KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNnYEeCKUE MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OO6pa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMHUJIOMOHAIb, «Pa3MHOKEHUE SBIJIEHBIY,
«Pa3mHoOxeHue ruapel», «Meito3», «XpomocoMmbl», «['amerorenes», «CTpoeHHe
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHeszan, «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3zBuTne nArymku», «J/{BOoilHOE OIVIOIOTBOPEHHUE Yy LBETKOBBIX PACTEHUN,
«CTpoeHHE CeMSH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacCTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SULEKIETOK |
CIIEpMaTo30M10B, MoAeb « LUK pa3BUTHS JIATYIIKI.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlaGoparopnass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6orer H. K. KonerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBI, AJIbTEPHATHUBHBIE NPU3HAKW, JOMUHAHTHBIA W PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI  TE€HETUKH: THUOPHUAOJIOTHYECCKUN,  ITUTOJOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



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

Tabmuupl u cxembl: «MeToAbl TEHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlabopaTtopnas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
HCCIIEIOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH
eAMHO00pa3us rudpUI0B MepBoro nokoieHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeuieHusT NPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTMOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanusupyroniee ckpemnBanue. [I[pomexyTouHbll XapakTep HacileI0BaHMUS.
Pacuiemienre npu3HakoB IPU HEMOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpeuuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOT0
HacJeloBaHWsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpELIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuenneHHoe
HACJIEJOBAaHUE T€HOB, HAPYILIEHUE CUEIJICHHUS MEXAy TeHamMu. XPpOMOCOMHas
TEOpPHs HACTIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M OINPEAEIECHUS MO0JIa. AYyTOCOMBI U
IIOJIOBBIE XpOMOCOMBI. ['OMOraMeTHslii M rereporaMeTHeil moi. [ eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CLEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTsue HeaJuIeNIbHbIX TI'€HOB.
KomniementapHocts. Onuctas. [lonumepusi.

['eHeTHUECKHIT KOHTPOJIb PA3BUTHS PACTCHUM, >XKUBOTHBIX M YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEACHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOMOMY». ['eHeTHYecKkue acmheKThl KOHTPOJS U
M3MEHEHHMsI HACIIeJICTBEHHON MH(POPMAIINH B TTOKOJIEHUSX KIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akOoHBI MeHaenss», « TpeTuil 3akoH
Mennens», «AHanu3upymoollee CKpelmuBaHue», «HenomHoe aoMHHHMpOBaHUEY,
«ClenjeHHoe Hacjel0BaHuEe IMPHU3HAKOB Yy JApo30oduiibly», «['eHeTuka mosay,
«Kapuotunm  denomeka», «Kapuotun gpozoduiby, «Kapuotum —OTHIBY,
«MHOXeCTBEHHBIN anaenu3M», «B3anumMo1eiCTBHE IT'€HOBY.

ObopynoBanue: MoAenb sl JEMOHCTPAllMM 3aKOHOB €IUHO0Opasus
ruOpUIOB TEPBOTO TOKOJIEHWS W pacCIICIUICHUs TPU3HAKOB, MOJEIb JJs
JEMOHCTpAllM 3aKOHA HE3aBUCHMOIO HACIEAOBAaHMsS IPU3HAKOB, MOJEIb IS
JEMOHCTpALMN CUEIJIEHHOIO HACIEJOBaHMs IPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKponpenapart: «{po3zodpunay.



IIpakTnueckas padora «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  pabdora  «M3ydeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBD».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3meHnunBOCTh Mpu3HAKOB. KaueCTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BUabl
W3MEHUMBOCTH: HECHACJICACTBECHHAS M HACJICJICTBCHHAS.

MopaudukanuonHass HW3MEHYMBOCTh. Ponb  cpeasl B GoOpMUpOBaHUU
MoaupUKaIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuannoHHBIHM
psan u BapuanmonHas kpupasi (B. Moranncen). CpoiicTBa Moau(UKAIIMOHHOM
U3MEHYHUBOCTH.

I'enoTunuueckas M3MeHUMBOCTL. CBOMCTBA TE€HOTHIIMYECKOM M3MEHUYHNBOCTH.
Bupl reHOTUNTMYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. Mel03 M TMOJOBOW TIPOILIECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. POIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JaHUH
Tr€HETUYECKOr0 pa3Ho0Opas3us B mpejiesiax 0JTHOTO BU/A.

MyTanimoHHass HM3MEHYMBOCTh. BuUIbl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYLIUMPOBAHHBIE MyTaluu. SaepHble U
nuToria3MaTuyeckue Mytanuu. CoMaTUyeckrue M MojoBble MyTanuu. [IpuunHbl
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpollecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HacienctBeHHo m3MeHunBocTy (H.M. BaBwiioB). BHesaepHas W3MEHUYMBOCTH U
HaCJIeICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  INUSCHEMUYECKUX HaKkmopos 8
HACIe008aHUU U UBMEHYUBOCU (DEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMoHCTpamuun

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

Tabmumer w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTDY, «KoMOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3y,
«OmnopoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YeIOBeKay, «BUIbI MyTaIuiiy.

O6opynoBaHue: JXKHBbIE M TepOapHbIE AK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHnk# (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUAMH H3MCHUUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MEHYMBOCTH. IloCTpoeHME BapHallMOHHOTO psjga H
BAPHUALMOHHOUW KPUBOI».

IIpakTuueckas padora «Myrtarmuu y aApo3odunsl  (HA  TOTOBBIX
MHUKPOIIpEnapaTax)y.

Tema 14. I'eHeTnka 4yeji0BeKa

Kapuotun denoBeka. MexayHapojHas MporpaMmMa HCCIEIOBaHHUS T€HOMA
yeimoBeka.  MeToapl  M3Yy4E€HHsT T€HETHMKM  YEJOBEKAa: TIEeHEaJOTrMYECKHM,
OJTM3HEIIOBLIN, LIUTOTCHETUYECKUM, MOMYJIAIMOHHO-CTATUCTUYECKH,
MOJICKYJIAPHO-TEHETUYECKHIA. CoBpemeHHoe OmpeIeIICHNE FeHOTHIIA:



MOJJHOT€HOMHOE CE€KBEHUPOBAHHME, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[11[P-ananu3a. HacnenctBeHHble 3a007€BaHuUs YeI0oBEKa. | €HHbIE K XPOMOCOMHBIE
00Ne3HH 4YeloBeKa. boJie3HM ¢ HACIEOCTBEHHON MpenpacnoyioKeHHOCTHIO.
3HaYEeHHE MEIUIMHCKON T'€HETUKHU B MPEIOTBPALICHUH U JICUEHUU T'€HETHYECKHX
3a0oneBaHuil yenoBeka. MeauKo-reHeTuYecKkoe KOHCYJabTupoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHSITHE «T€HETUYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIEIOBAHUN B
00JlacT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YENIOBEKa K
bU3UYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpY’KaroIie cpenbl. ['eHeTnueckas
PEAPACIIONOKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuipl u cxembl: «KapuoTun yenoBekay, «MeTOabl U3YUEHUS TCHETHKU
yesioBeKay, «I eHeTnyeckue 3a001eBaHus YEIOBEKA.

IIpakTnuyeckas padora «CocTaBIEHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukaluss W CeNeKuus. 3apoXKJICHUE CEJIEKIMM U JOMECTUKAIUU.
Yuenne H. WM. BaBunoBa o IleHTpax mNpOUCXOXKICHHS U MHOT000pa3us
KYJbTYPHBIX pacTeHuW. Poib CeNeKIuu B CO3JaHUM COPTOB PACTEHUM U TOPOJ]
KUBOTHBIX. CopT, moOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacneAcTBeHHOM wu3MeHunBoct H. WM. BaBwioBa, ero 3HaueHue Ui
CEJICKIIMOHHON PabOoTHI.

Metoasl ceneKkImoHHOW paboThl. McKyccTBEeHHBI OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. Ortanbl ~ KOMOWHAIIMOHHOM  CEJIEKIHUH. Hcneitanue
NpOU3BOJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TOMOIIBIO OIEHKH
(deHoTHIa MOTOMCTBA U OTOOP MO TeHOTUNTY ¢ nomoinbio ananmuza J{HK.

HckyccTBeHHBIM ~ MyTareHe3 KaKk  METOJ  CEJICKIIMOHHOW  paboTHl.
PaguanmoHHbIN 1 XUMHUYECKAN MyTareHe3 Kak HCTOYHUK MYTallMi y KYJbTYPHBIX
¢opm opranuzmoB. lcmonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekoMmOuHaHTHBIX JJHK 111 mosmydeHust ncxoaHOro MaTepuaia JIisl CEICKIIUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnunosas ruOpuIu3aIms.
brnuskopoacTBeHHOE — CKpeliuMBaHWe, ~WiM  WHOpumuHr.  HepoacTBeHHOE
CKpelIMBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuumHbl. lMcmomp3oBanme
rereposuca B ceneknuu. Otnanéunas rubpuamsanus. [Ipeogonenue Oecrutomus
MEXBUJIOBBIX THOPUIOB. JJOCTI)KEHUS CENEKIIUU PACTCHHUI U KUBOTHBIX. «3enéHas
DeBoNoYULY.

CoxpaHeHue U U3y4YeHHE N'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX poAuYed i CO3JaHUsl HOBBIX COPTOB UM TUOPUAOB
CEIIbCKOXO3MCTBEHHBIX  KYJbTYp. M3yuenue, coxpanenue u ynpaejeHue
2EHEeMUYECKUMU Pecypcamul CelbCKOXO3AUCNEEHHBIX U NPOMBICIOBbIX HCUBOTNHBIX
8 Yesax YIyYueHUs Cywecmayiomux U cO30anusi HO8blX NOPOO, JUHUL U KPOCCO8, 8
MoM uHucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHU,
nepeodosvix uoeti U nepcneKmueHbX MexHoI02UlL.

JdemoHcTpanumn



Iloptpers: H. M. Basunos, U. B. Muuypun, I'. [I. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /I. K. benses.

Tabnuiibsl v cxembl: «{[eHTpBI TPOUCXOKIECHUS U MHOT000pa3us KyJIbTyPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSIAO0B B HACIEICTBEHHOW M3MEHYUBOCTHY,
«Metonpl cenekuumny, «Otnanéunas rudpuauzaiusy», «MyrtareHes.

JlabopaTopHas padora «l3yyeHue COpTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAIIIHUX KUBOTHBIX).

JlaGopaTropHasi padora «3yueHre METOJIOB CEJEKIIUN PACTCHUI.

IIpakTnuyeckas padora «lIpuBruBKa pacTeHHI.

Ikekypeusi «OCHOBHBIE METOABI M JIOCTHUKEHHS CEJICKIIMU PACTEHUU U
KHUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  Yy4acTOK, B TEIJIMYHOE XO3SUCTBO, B J1A0OPaTOPHUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexH0JI0THS U CHHTETHYECKAsS OHOJIOTHUS

OOBEKTHI, HCHOJIb3yeMble B OHWOTEXHOJOTHH, — KIETOYHBIC U TKAHEBBIC
KYJbTYpHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHUKA. TpaguuuonHas
OMOTEeXHOJOTUs: XJICOONEUeHHE, TIOJyYeHHE KHUCIOMOJIOUYHBIX  IPOJYKTOB,
BUHOJENMEe. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHOJOTHUECKUX
TexHoJyiorui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C ILIE€JIbIO MOJIYYEHUSI OPTAaHU3MOB U X KOMIIOHEHTOB,
coJiep KallluX He BCTPEUaAIoIIUecs B MPUPOJie OMOCUHTETUYECKHE ITyTH.

Knerounas wHxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBIX. Kpuobanku. ComaTtuueckass ruOpuauzanmuss HU  COMATHYECKHI
smOpuoreHe3. lcmnonab3oBaHWE TAaIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKIIOHAbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHbIX U NOJIUKIOHAIbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PeKoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METON TpaHCIJIAHTAUUU SAJIEp KIIETOK.
Texnonoeuu 0300p0o8aeHs, KYTbIMUBUPOBAHUSL U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbIMYD.

XpoMOcOMHasi W TeHHas WHXEHepusa. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBaHnue pekomOuHaHTHbIX IHK. Cozoanue mpanceennvix opeanuzmos.
JlocTvKeHMsT UM MEPCHEKTUBBl  XPOMOCOMHOM W TE€HHOM  WHXKEHEPHH.
DKOJOTUYECKHUE U ITUIECKUE TTPOOIEMbI T€HHOW MHKEHEPHUH.

Menunuackue 6morexnonoruu. [locrrenomuas nudposas meaunuaa. TTLP-
JTMarHOCTHKAa. MeTa0O0JOMHBIA aHadW3, TEHOIECHTPUYECKUU aHaau3 IMpoTeoMa
YEJOBEKa I OLUEHKH COCTOSIHHMS €ro 310poBbs. VCmoyib30BaHHWE CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-Ouounkenepuss nns  pa3pabOTKu
(GbyHIaMEHTaTbHBIX OCHOB MEJHMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEM TEXHOJOTHUH TpEXMepHOro OuonmpwHTHHTa U ckaddonauara
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ECleuYeHHs] KOMOMHHUPOBAHHOU
3amuTel 0T BOo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB



dynakimonupoBanusi PHK-coaepskanumx BUPYCOB, BBI3BIBAIOIIUX 0CO0O OIMACHBIC
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.
JdemoHcTpanuun
Tabmuier u cxemsl: «Mcmonp30BaHNE MHUKPOOPTAHU3MOB B MPOMBIIUICHHOM
pou3BOICTBEY, «KieTouHas nrxeHepus», «I eHHass HHKESHEPHUS».
JlabopaTopHas pabora «3yueHrne 00bEKTOB OMOTEXHOIOTHUN.
IIpakTuyeckas padora «lloaydeHre MOTOYHOKUCITBIX TIPOIYKTOB.
OKcKypeusi «bUOTEXHONOTHS — BaKHEWIIAs MPOW3BOAUTEIIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue um pa3sBUTHE JBOJIONMUOHHBIX NpeEICTABJICHUN B
OnoJIoruu

OpomonmonHass teopuss Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas nearenbHocTh Y. JlapBuHa.

JIBr>KyIIIME CHITBI 3BOJIIOIIMY BUIOB 1o Y. J[apBuHY (BhICOKasi HHTCHCUBHOCTD
Pa3MHOXKEHHUS  OpraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTh, Ooprba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckoir Tteopun dBomonuu (CTD). HelrpanbHas
Teopuss HBoimronuu. CoBpeMeHHass JBOJIOLMOHHAsA  Ouosorus. 3HA4YeHHE
HBOJIIOIIMOHHON TEOpUHU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHCcTpamuun

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. Hapsun, C. C. UerBepukos, 1. U. [lImansrayzen, Ix. Xonugein, /. K.
benses.

Tabmuuer u cxembl: «Cuctema >kuBod mnpuponsl (mo K. Jluanaero)y,
«JlectHuna xkuBbIX cymecTB (mo Jlamapky)», «MexaHusm GOpMUPOBAHUS
IpUCIIOCOOJIEHU y pacTeHudl u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapripyra myremectsus Y. lapsuna», «Haxonku Y. [lapBunay, «®@opmbl 60pHOBI
3a cymectBoBaHuey», «lloponbr romybeit», «MHuorooOpaszue KyIbTypHBIX (hopm
KanycTb», «[lopoJibl TOMaIIHUX JKUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUIOB
(mo Y. [apBuny)», «CxemMa COOTHOLICHUS JBWXYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TE€OPUU SBOTIOLII.

Tema 2. MUKPO3BOJIIOIHSA U €€ Pe3yJIbTATHI

[Monynsiuus Kak sneMeHTapHas eAuHula 3Boourud. COBpEMEHHbIE METO/bI
OIICHKH TEHETHYECKOTO Pa3HOOOpa3usi W CTPYKTYphl momymsnuid. V3Mmenenue
reHopoHa TOMYISIIIUM  KaK dSJEMEHTapHOE JBOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro papHoBecus k. Xapau, B. BaiinGepra.

DOneMeHTapHble (PaKkTOpbl (IBMXKYLIME CHJIBI) 3BOJIONUUA. MyTalMOHHBIN
npouecc. KomOuHatuBHas u3MeH4YuBOCTh. [lpeiid reHoB — ciyvaliHble
HEHANpABJIICHHbIE HM3MEHEHHUS 4YacToT ajulesiell B momyisiuusax. OQdexT
ocHoBarens. JIgpgpexm oOymuinounozo eopaviuka. CHuUdCEeHUe 2eHemuyecKo2o
paszHoobpaszus: npuuunvl u cieocmsus. Ilposenenue sghghpexma Opeiiha eenog 6



oonbwiux  u  manvlx  nonyaayusx.  Murpauun.  M3onsuus  momysisnMid:
reorpadudeckas (MpoCcTpaHCTBEHHAs), OMoIoruuecKas (pernpoayKTUBHAS).

EctecTBeHHBI1 0TOOp — HampaBisAlmUN  (Qakrtop sBomonuu. DopMel
€CTECTBEHHOT0  OTOOpa: ABWXKYIIMWA, CTAaOWIM3UPYIOLIUN,  pa3pblBAIOIIHMA
(nm3pynTuBHbIN). [lomoBoil oTO0p. BO3HUKHOBEHME W 3BOIOLUS COLUATBHOTO
MOBEJICHUSI YKUBOTHBIX.

[IprcnocOONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HukHOBEeHHME  mpucnocoONeHut y  opraHu3zMoB.  ApoMopdo3bl U
uauoananrauuu. Ilpumepsl npucnocoOIeHuit y OpraHu3MoB: MOP(OJIOTHYECKHE,
¢usnonoruyeckue, - OMOXMMHUYECKUE,  ToBeaeHuYeckre.  OTHOCUTENIbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3yibTar
MuKpo3Boitounu. M3onsiuusa — kimodeBod ¢akrtop BupooOpazoBanus. [lytu u
CrocoObl BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE» (monuIuIonAN3anus,
rubpuan3anus). J[muTeasHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb  »BOMOIIMOHHONW  OWOJOTMHM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus: 6ropazHooOpasus. MUKpOIBOIIOIKUS U KOABOJIIOIUS MApa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdeMoHCcTpamuun

IToptpetsl: C. C. UerBepukos, J. Malip.

Tabmuupel w cxembl: «MyTallMOHHAsT W3MEHYHBOCTHY, «llomynsinuronHas
CTpYKTypa Buza», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmkymime
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSAIUS MOMYJSAINUA CEeBAaHCKON (openny,
«eorpadmyeckas M3ONSAMHUS  JTUCTBEHHUIIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoity, «IlonynsiuuOHHbBIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JEHUCTBHS €CTECTBEHHOro ot1bopa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MHpycTpuaiibHbld MellaHu3My, «KuBble nckonaembie», «IIoKpOBUTEIILCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX),
«Puznonornueckue ananramuny, «lIpucnocobieHHOCTh OpraHu3MoB U €€
OTHOCHUTENIBHOCTBY», «Kputepuu Buna», «Bunbi-nBoitHnkn», «CTpyKTypa BUAa B
npupojie», «Crnocobsl BuIo00pazoBaHusn», «l'eorpapuueckoe BHI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «IJKOJOTUYECKOE BHA000pa30BaHME BHUIOB CHUHUIDY,
«JTomumumoner pacteHuit», «KamycTHO-peeuHbIil THOPUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUICKITUN HACEKOMBIX, Uydelia MTUIl |
3Bepell C MpuUMepamMu pa3IWYHBIX MPUCIOCOOJEHUHN, Yydena MTUIl U 3BEpe
pa3HBIX BHJIOB, TepOapuu pacTeHWl OJWM3KUX BHIOB, OOPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BblsiBieHHE HW3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIAY.



JlabopaTtopnas  paGora  «lIpucrocobGiieHuss  OpraHu3MOB U  UX
OTHOCHUTENbHAS LIEJIECO00Pa3ZHOCTD.

JlabopaTtopnas paGora «CpaBHEeHHE BHJIOB MO MOP(POJIOrHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Meronpl M3yyeHMs ~MakpodBOJOUMU. [lameoHTONOrMYECKHE  METOMBI
u3yueHust dBosronuu. llepexomubie  GopMbl U QUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpadguueckue Metonpl uzydeHus: 3Boioiuu. CpaBHeHHE (JIOpHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
SHJIEMUKU U PEITUKTBHI.

OMOpUOIOTUYECKUE U CPABHUTEIBLHO-MOPGHOIOTHYECKUE METOAbl M3YyUCHUS
3BOMIOIMU. ['eHeTHYeCKHMEe MEeXaHWU3Mbl HBOJIOIMU OHTOI€HE3a M MOSIBICHUS
ABOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPTaHBbI.
Pynumentapuble  opraHbl W aTaBU3Mbl.  MOJEKYJIAPHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIHHU.
I'omonornunpie TeHbl. COBPEMEHHBIC METOJbI TOCTPOEHUS (PUIOTeHETHUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTallMM ¥ HBOJIIOIMS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIOIUU. [Ipunyun cmenvl yHKYuULL.
HeoOpaTtumocTs 3Botonnu. ApanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxeMbl: «DUTOreHETUYECKUI PSIT JIOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Cteromedans»y,  «Punmodute»y,  «CemeHHBIE
narnopoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «Jlpeiid KOHTHUHEHTOBY,
«PenukThy, «HadanmpHble cTaauu SMOPHUOHAIBHOTO Pa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHbIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIWMIIaH3e», «l IaBHBIC
HaIPaBJICHHS 3BOJONHIY, «OO0II1e 3aKOHOMEPHOCTH SBOTIOLIUN.

O6opynoBaHue: KOJUICKIIUU, TrepOapuu, MYJSDKH HCKOMAEMBbIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AaHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaeHne U pa3BuTHe )KU3HU HA 3emJie

HayyHnbie rumore3pl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHe3 u
naHcrnepmusi. JloHayuHble TMPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['unoresa MOCTOAHHOTO CaMO3apOKACHUS KU3HU U €€ OIPOBEPKEHUE OonbITaMu O.
Penu, JI. Cnannanuanwu, JI. [lactepa. [Iporcxoxaenne >kxu3HU B aCTPOOHOIOTHSI.

OcHoOBHbIE JTaInbl HEOPraHUYECKOU JBOJIIOLIU Y. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIM CHHTE3
OpraHM4ecKkux BemecTB nu3 Heopranmdeckux. Ombir C. Mumnepa u I'. IOpwn.
O6pazoBanne mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumnore3a A. .



Onapuna, runote3a nepBu4Horo Oymnsona Jlx. XomnaeitHa, reHeTHYECKasl TUIIOTE3a
I'. Mémnepa. Pu6o3umbl (T. Yek) um rumoresa «vupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

HNcropus 3emmm u Meronel €€ wu3ydeHus. lckomaemple OpraHudecKue
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIOTHAS
re€OXpPOHOJIOTHS. ['€0XpOHOIOrHYeCKas IKala: 30Hbl, 3Pbl, IEPUOBI, JITOXH.

Havanenbie stambl opraHudeckor 3BoJrOLMU. [losBiieHME ©  ABOMIOLMUA
NEPBBIX KIETOK. DBoNIONUs MeTabonu3Ma. BO3HMKHOBEHHE NMEPBBIX IKOCUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOMIEHKN KaK aHAJOr MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapuOTBHI U 3yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpycoB. [IpoucxoxkieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYMIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOUMU BbICIIMX pacTeHUH. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHue UMK cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue UIBETKOBBIX
pacTeHHu.

OcCHOBHBIE 3Talbl 3BOJIOIMU KUBOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KUBOTHBIC. JKU3Hb B BOJIE. DBOJIOLMS MO3BOHOUHBIX.
[Tpoucxoxaenue ampuobuit u pentwinid. [IpoUCXOXIEHHE MIICKOTUTAIOMNX U
ntull. [lpunmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuodaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMarta H
reoJIOrM4ecKuX ImpoieccoB. llosiBneHHe W pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [IpoGnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHmuner knaccudukammm
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Hoptpersi: @. Penu, JI. Cnanmnanuanw, JI. Ilactep, . 1. Meunukos, A. U.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumiep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTtepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpny,
«JTambl  HEOPraHWYECKOW  HBOJIONUNY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLMNY, «CxeMa o0pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHUE BUpYyCay,
«Apomopdossl  pacteHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKIeTouHble BOJOpoCHny, «Mxu», «llanopoTHukmn», «l 0jl0CEMEHHBIE
pacteHuss», «Opranbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO



Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KUIIEUHOMOIOCTHBIEY,
«IInockue 4EpPBUY, «HUEeHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre XKU3HU B
[AJIEO30MCKOU 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTHe KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyella MTHUI] W 3BEpel,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHass  padora «MopaenupoBaHUE ~ ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHuMe M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

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

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Paznensl 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  YEJIOBEKA  C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS 4eJIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CUCTEMBI.

JBuxyiume cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIC.
CooTHoIieHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC O00E3bsIHBI
(TIPOKOHCYIIBI) ¥ paHHUE MMOHTHIBI — OOIIKE TIPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKU Jtojei. YeaoBek yMelnbli, mepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MPSIMOXOISIINNA U NEPBBIA BBIXOJ JIKOJEH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KjiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHWE KOHTHHEHTOB 3a mpenenamu AdQpukwu.
[TaymeoreneTnka u MajJseOreHOMHMKA.

DBOJIIOIUSL COBPEMEHHOI0 uenoBeka. EcTecTBeHHBI OTOOp B MOMYJISLUAX
yesoBeka. MyTalMoHHbIM mpouiecc W nojJuMopdusM. [lomynsiiMoHHBIE BOJIHBI,



npeiid reHoB, Murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHdatue o pace. bomplume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajO-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  4yenmoBeueckux  pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocOONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apelidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuInHapHbple  MeToJbl B (usuueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHM.  OBOJIIOLMOHHAS ~ aHTPOINOJOTHS U MAJEOAHTPOIOJIOTHUS
YEeJIOBEUECKUX TMOMYJISUUi. buocolnuaibHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPONOJIOTUNY, «[ 0JTOBHOW MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa W CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJIIOLIMOHHOE
IpEBO  YeJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIIN», «JleHncoBckuii yenoek» «Heannepranpupb», «KpoMaHbOHIBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU(DOIOTUYECKUMU ¢ OUOJEHCKMMU CIOKETaMHU MPOUCXOXKJIEHUS YellOBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIoBeKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKAa M KHCTH
HMIMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YEIOBEKA.

JlabopaTopHass pabora «l3yueHune o0cOOCHHOCTEH CTpPOCHHS CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTuyeckas padora «3ydyeHne SKOJOTHUECKUX aJanTaluii 4eT0BEKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokzieHrue u pa3BuTue dKojoruu B Tpyaax A. ['ymGompara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoJ0ruu. CBsI3b 3KOJIOTUU C APYTUMHU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT
OKpYKaIoIel Cpe/ibl: JOKAJIbHBIN, pErHOHABHBINA U TJI00aTbHBIN.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. KOJOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YEIOBEUECTBA C mpupoaor. @opmMupoBaHHE
AKOJIOTUYECKOM KyIbTYpbl U SKOJOTMUECKON I'PaMOTHOCTH HACEJIECHUSI.

JdemoHcTpanumn



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

Tabmuupel u cxembl: «Pa3znensl skojgorumy», «Metonbl 3komorum», «Cxema
MOHUTOPHUHIA OKPYKaIOLEH Cpeb».

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTponoreHusie. O01ume
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. IlpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBl.

Abuotnueckue ¢akropsl. CBeT Kak sKosorudeckuii ¢akrop. JleiicTBue
Pa3HbIX YYAaCTKOB COJHEYHOT'O CIEKTPAa Ha OPraHU3Mbl. DKOJOTUYECKHE TPYIIIbI
pacTeHUil M JKUBOTHBIX MO OTHOLIEHHIO K cBeTy. CHUTrHallbHas poOJib CBETA.
doTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmneparypsl Ha
opranu3Msbl. [loWKkuIoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorudeckuit ¢akrop. IlpucnocobneHus pacreHuid K
noJiep>kaHuio BogHoro OanaHca. Kiaccudukanus pacTeHuil MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6ienust >KkMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpensl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIIHAs, OYBEHHAs,
rIyOMHHasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudeckKue
O0COOEHHOCTH cpell oOuTaHusi opraHu3moB. [IpucnocoOieHuss OpraHuU3MOB K
KU3HU B Pa3HbIX Cpeax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMbL. CyTOYHBIE U
rogu4yHbie pUTMbBL. [IpHCTOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHUAM
YCJIOBUH KU3HU.

Kusnennoie Qopmbl opranuzMoB. IloHsaTne o Jku3HEHHOUW (Qopme.
XKuznennsie GopMbI pacTECHUI: 1epeBbs, KyCTAPHUKHU, KyCTAPHUYKHU, MHOTOJIETHHUE
TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOUOHTHI,
reoOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnyeckne  dakTopsl. Buner OMOTHMYECKHMX ~— B3aUMOJACHCTBUIA:
KOHKYpEHLUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomeparus,
MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBO). Hetpoduueckue
B3amMojelicTBus  (Tommueckue,  Qopudeckue, (adbpuueckue).  3HaUCHUE
OMOTHYECKUX B3aMMOACHCTBHI [JIsl CYIIECTBOBAHHMS OPraHM3MOB B Cpefe
obutanus. [IpyHIMI KOHKYPEHTHOTO UCKITIOUYEHUS.

JdemoHcTpanumn

Tabnauupr u cxembl: «Dkojorudeckue (akropb», «CBETOBOM CHEKTpY,
«DKOJIOTMYECKUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOrMYECKHE aJanTaliu



KUBOTHBIX», «Cpeapl oOOUTaHUSI OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (HOpPMBI  KUBOTHBIX»,
«9KocucTeMa MHUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «llenu
nutanusy, «XumHudectBoy, «llapasutuzm», «Konkypenuus», «CumMOuosy,
«KoMmeHcanuzm».

O6GopynoBaHue: TepOapuyd pPacTeHHM W JKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IMYHbIX JKOJIOTMYECKUX (PaKTOpOB, repdapuu CBETOJNIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTEHUs, repOoapuu U KOJUICKIIMU TEIIOIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUMU, dydesia MTHI] U 3Bepel, repdapuu
pacTeHui, OTHOCSAIMXCS K Turpodutam, kcepoduram, mMe30huTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIII, KOJJIEKIIUU >KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,
repbapur M KOJUICKIIMM PACTCHHH ¢ JKUBOTHBIX, OOJAJAIOIMMX YepTaMu
MPUCTIOCOOJIGHHOCTU K CE30HHBIM M3MEHCHHUSIM YCJIOBUU JKM3HU, repOapuu u
KOJUICKIIUM PACTCHUN W XKUBOTHBIX PA3JTUYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUH
YKUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKHX B3aUMOICHCTBUSX.

JlabopaTopHast padora «BbIsSBIEHHE TPHUCIIOCOOJICHH OpPraHu3MOB K
BIIMSTHUIO CBETaY.

JlabopaTopHass pabGora «BbIsSBIEHHE TPUCIIOCOOJIICHHN OpPraHu3MOB K
BIIUSIHUIO TEMITEPATYPBI.

JlabopaTopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Ixos10rust BUJA0B U NOMYJISIIIH A

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [onynsmus KaK
Oouonornyeckas cucrema. Poiab HEOQHOPOAHOCTH cpenbl, GU3HUECKUX OapbepoB U
0COOCHHOCTEH OMOJIOTHH BHIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyianuii. OCHOBHbIE TMOKAa3aTeNM MOMYJSLHMH: YHUCIEHHOCTbh, IUIOTHOCTD,
BO3pacTHasi W TIOJOBas CTPYKTypa, pPOXKIAEMOCTb, IPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALUSL.

DKoJioruyeckast CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUU W €€ peryisiuus. buoThyeckuil moTeHuuan MOMyJIsAIUH.
MopenupoBanue JUHAMHUKU MONyasiuud. KpuBbie pocTa YMCICHHOCTH MOMYJISIUY.
KpuBbie BbDKMBaHUS. Perymnsius YMCICHHOCTH TOMYJSALHA: poJib (PaKTOpOB,
3aBUCAILINX U HE 3aBUCSIINX OT IIOTHOCTH. DKOJOTUUECKUE CTPATErUn BUIOB (I- U
K-ctparterun).

[lonsiTue 00 sKoJOrMYecKOod HuUlEe Buaa. MectooOutanue. MHoromepHas
Mojzenb skosorndeckon Humm Jk.M. XatumHcona. Pa3mepsl 3konornueckou
Huiu. [loTeHnnanbHas U peannu3oBaHHAs HUILIU.

Bun kak cucrema nomynsiuuid. Apeansl BUAOB. Buabl M HUX KU3HEHHBIE
CTpaTeruu. JKOJIOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUrpAlMi >KUBOTHBIX. buojmornueckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoHcTpanumn



IToptper: Ix. 1. XatunHCOH.

Tabmuibl M cXeMbl: «ODKOJOTHYECKHE XapaKTePUCTUKU TOMYJISLUNY,
«IIpocTpancTBeHHass  CTpyKTypa  mnomyisiiuu», «Bo3pacTHble  mupamMuisl
nonynsiuu», «CKOPOCTh  3aCeNeHUs MOBEPXHOCTH  3eMJIM  Pa3IUYHBIMU
opranuzMaMmn», «Mogenp s3kosorndyeckor HummM Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIUY >KUBOTHBIX.

JlabopaTtopnas  paGora  «llpucmocoOneHuss ceMssH  pacTeHMM K
PaCCEJICHUION.

Tema 9. Jkos0rust co001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3M MeEXIy
opraHu3MaMu B OHOIIEHO3E.

OxocuctemMa kak OoTkpeiTas cucteMa (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
0JIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLEHTHl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 9KOCcHcTeMaX. KpyroBopoT BeIIeCTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE ~ TOKa3aTeaud  JAKOCUCTEeMBbl. buomacca u  mpoOAyKIHMS.
DKOJIOTUYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. Diykmyayuu.
HampaBienHsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie u
BTOPUYHBIE CYKLIECCHUM M WX MPUYUHBL. AHTPONOT€HHBIE BO3JCUCTBUS Ha
cykneccuu. Knumakcunoe cooOuiectBo. buopaznoobpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKocUcmeMbl 03Ep U peK. IKocucmemvl Mopeu U
OKeano8. Ixocucmemvl MyHOp, J1eCo8, CMenel, nyCmblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATpo3KOCHCTEMA. ATpoleH03. Paznuuus
MEXTy aHTPOIIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojackas
dnopa u ¢ayna. CunanTpomnuzamnus Topojckod ¢(aynsl. buonormueckoe wu
XO3SIICTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
sKocuctemMax. Ponb kackadnozo 3ghghekma u 6u008-30uduxamopos (Kinouesvix
6U008) 6 QyHKYyuUoHUposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU SKOCUCTEMAMU. Y CTOMYMBOCTh OPTraHU3MOB, NONYJSIUAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3AEHCTBHIA.

Mexanusmuol 8030eticmeus 3aepA3HEHUU pPA3HBIX Mmunos Ha
CYOOP2aAHUBMEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCTNEMHOM YPOBHAX,
OCHOBbl  HKONO2UYECKO20  HOPMUPOBAHUS ~ AHMPONO2EHHO20  8030€lCMEBUsL.
MeTtoa0J10rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOTIOT€HHBIX SKOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIxx. Tencan.
Tabmuust u  cxembl:  «CTpykTypa  OuoleHo3a»,  «JKocHcTeMa

IIAPOKOIUCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTO Jieca», «DyHKIIMOHATbHBIE



IPYIIBl OPraHU3MOB B 3KocHCTEME», «KpyroBOpoT BEHIECTB B SKOCHCTEMEY,
«llemmn mutanus (MacTOWIHAS, JETPUTHAS)», « IKOJOTHUECKAS MHUPAMHUJIA THCEI,
«JKoJoruueckKas nupamMujia OMmomacchl», «IKOJoruyeckass mupamuia dHEPrum»,
«O0pazoBanue 0onota», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCe
noxapa», «9KoCHcTeMa 03epa», «ArpoueHos3», «KpyroBopoT BEMIECTB M IOTOK
SHEPIuM B arpoieHose», «[Ipumepsl ypOosKocuCTEMY.

O6opynoBaHue: repOapun pacTeHHM, KOJUIEKIIMK HACEKOMBIX, Yydesia MTHI] U
3Bepeid, repdapuu KyIbTYpPHBIX U TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJIEIb
9KOCHUCTEMBI.

IIpakTuueckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBI».

JlabopaTopHass pabGora «M3yueHue pa3zHOOOpa3us MEIKHUX TOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKCKypcusi «IKCKypcUsi B TUIMHYHBIA OMOTEO1IeHO3 (B TyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXO/IOJbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKypCcUsi B arpodKOCUCTEMY (Ha MOJ€ WM B TEIJIMYHOE
X03SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHas o6ojouka 3eMJM, T/I€ CYHIECTBYET WIH
CyIIeCTBOBaja KM3Hb. PazBuTHe npeacTaBieHuit o 6uochepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6mactu 6uocheps u e€ coctan. JKupoe
BeIeCTBO Onochephl U ero PyHKITUH.

3aKOHOMEPHOCTH cyllecTBoBaHUsS Ouocheprl. OcobenHocTn Ouochepsl Kak
ri106abHOM 3KocucTeMbl. JJuHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXUMHUUYECKHUE IUKIIBI (YTiiepojia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanpHOCTh Onocdepsl. [lonstrne o Ouome. OCHOBHBbIE OHMOMBI CYIIU:
TYHJIpa, XBOWHBIE JIeCa, CMEIIaHHBIC W IIMPOKOJIIMCTBEHHBIC JIeca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMUYECKHE Jieca, BEICOKOTOphsi. Kimnmar, pacTuTe bHbIN U KUBOTHBIH
MHpP OMOMOB CYIIIH.

CtpykTypa u (HyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHI[MAa 1
o6uochepHbIX QYHKITHIA.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuter u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B MpUpOIE»,
«KpyroBopoT yrimepoma B mpupomae», «KpyroBopor kucimopoma B MpUpOIE»,
«KpyroBopoT Boabl B mpupoze», «OCHOBHbIE OMOMBI cymny, «Knmummarmdeckue
nosica 3emnn», «TyHapay, «Takray, «Cmemanasii gec», «IIMpoKoIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHa», « TponuyecKkuii gecy.

Oo6opynoBanue: repbapuu pacTeHHUA Pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek u OKpyxkawias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMPUYUHBL. Bo3zaeiicTBue demoBeka Ha
ouocdepy. 3arpszHeHHE BO3AYIIHOM cpeanl. OxpaHa Bo3ayxa. 3arps3HEHHE



BoAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue kaumara.

AHTpPONIOTEHHOE BO3JIEWCTBUE HA PACTUTEIBHBIN WU KMBOTHBIM Mup. OXpaHa
PACTUTENIBHOIO M XUBOTHOTO Mupa. OCHOBHBIE NPUHIMUIBI OXpaHbl MPUPOJBI.
Kpacaeie xHuru. Oco0o oxpansembie mpupogansie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIMBI YCTOMYMBOIO PA3BUTHSI YEJIIOBEUECTBA M IPHUPOJBI.
PanvonanbHOE€  MPUPOJONONB30BAHME M COXpaHEHHE  OMOJIOrMYECKOro
pazHooOpazust 3emau. OOImKME 3aKOHOMEPHOCTH TIJIO0ATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OcOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIE MOCIIEICTBUS.

Pa3BuTHe METOJOB MOHUTOPHUHIA pPA3BUTUS  OMACHBIX TEXHOIE€HHBIX
npoueccoB. CucmemHvle uccieoosanusi nepexooa K pecypcocbepezaiowjell U
KOHKYDeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsi, obecneuusanowue O00CmMyn K
uHgopmayuu nNO  COCMOAHUIO OMOENbHbIX 8U008 U 3Kkocucmem. (OCHOBbI
aKopeaburumayuu dKocucmem u cnocob6os 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemHuix 3KOCUCHEM.

JdemoHcTpanumn

Tabmuuet u  cxeMbl:  «3arpsizHeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsisHeHue mouBbl», «llapHukoBbll  3pdexT», «Ocobo
OXpaHsAEeMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN ypaBIsIEMOIO MUPAY.

O6opynoBanue: Qotorpadguu oxpaHsSEMbIX pacTeHUHW M >KUBOTHBIX KpacHoii
kHuru Poccuiickon denepanuu, KpacHol KHUTH peruoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOrpaMMBbl IO OMOJIOTUH
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluyue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejieHanpasienHHoe pazéumue BHYTPEHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTDH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUSI MIPOTPAMMBbI 110 OMOJIOTHUHU JOCTUTAOTCS
B CIWHCTBE Y4YEOHOM U BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH, UCTOPUYECKHUMHU U JTyXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMH, MPUHATHIMH B OOIECTBE MpaBHJIAMH M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS H
CaMOpa3BUTHS, pa3BUTHUS BHYTPEHHEH MO3HUIMU JUYHOCTH, MATPUOTHU3MA H
YBaXKEHHUSI K 3aKOHY M IMPABOIOPSIAKY, YEIOBEKY TpyAa U CTApLIEMY IOKOJIEHHUIO,
B3aMMHOTO YBa)XCHUS, OEpPEKHOTO OTHOIICHUS K KYJIBTYpPHOMY HACJICAHIO H
TpaJIuIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHsA YyuyeOHoro mpenmera «buonorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJIUIUOHHBIM TIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIUpPEHUE KU3HEHHOTO
OMbITa W OMbITA JEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIlpaBICHUM
BOCIIUTATENIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UITUH 00YUAIOMIErocst KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATENbHOCTH IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M IMO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIIIOJIHEHUS
yuyeOHBIX, T[IO3HABATEJIbHBIX W HCCIEIOBATEIbCKUX 3a/lay, YBaXKUTEIbHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

TOTOBHOCTb K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU IPaXKIaHCKON UJIEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEX
Ponunoii, ropmoctu 3a CBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSATHUKAM MPUPOAbL,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKMX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJIOTMH, TMOHUMAaHUS 3HAUYCHHUA OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CYJb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE TYXOBHBIX IEHHOCTEW pOCCUIUCKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O IIPUHATHA LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoJ0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY OBbITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAd, OOLIECTBEHHBIX OTHOIICHUI;

IIOHMMAaHNE 3MOILMOHAJIBHOTO BO3JEHUCTBUS )KUBOW IPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@JKEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, POPMHUPOBAHUS KYJIBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMaHWEe W peanu3anus 370pOoBOro u Oe3omacHoro oOpasa >KU3HH
(3mopoBoe  TUTaHHUE, COOJIIOJACHUE TUIHMEHUYECKUX MpPaBUI U HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATUA M OTAbIXa, peryispHas Quznueckas



aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXUYECKOMY 3/I0POBbIO;

MOHMMAHWE I1[EHHOCTU TMPaBUI UHIUBUAYAIBHOTO M  KOJJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U )KU3HU JIIO/ICH;

OCO3HAHUE MOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYZy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTMBHOW JEATEIbHOCTH TEXHOJOTMYECKOM WU COLHUAIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO JICSITEIbHOCTb;

UHTEpEC K pas3nuHbIM cepam mpodeccuoHanbHON AEATEITLHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccud U Pean30BbIBATH
COOCTBEHHBIE KU3HCHHBIC TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTNY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIICHUE YPOBHSI JKOJOTHYECKOM KYJIBTYphl: TPUOOPETCHHE OIbITa
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEICTBUI AJIs
OKpY’KaroUIen Cpelsl;

OCO3HaHHE TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOJieM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPHOOpPETaeMble NpPH HU3YYEHUH OHOJOTHUU
3HaHMSI W YMEHUS TPU pEHIeHUH MPOoOJIeM, CBSI3aHHBIX C PaIlMOHAIBHBIM
IPUPOIONIONIb30BaHUEM  (COOJIIO/IGHHE  TPaBHJI  TMOBEJIEHUA B MPHUPOJE,
HAIlpaBJICHHBIX HA COXPAaHEHUE DPABHOBECUS B DJKOCUCTEMAX, OXpaHy BHJOB,
IKOCHUCTEM, OrOoCchephI);

AKTUBHOE HENPUATHE JICMCTBUK, NPUHOCAIIMX BpEH  OKPYXKAIOIIEH
MPUPOAHON Ccpejie, YMEHHE NPOTHO3MPOBATH HEOJIATOMPHUSATHBIC JKOJOTHUYECKHE
MOCJEACTBUS NMPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJIU4HUE Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
ombITa NeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHMKATUBHOW M COLIMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN NEATEIbHOCTH HKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOUN MPAKTHKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACcTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUDPA;



MOHMMaHHe chneupuKd OHOJOTMM KaK HAayKH, OCO3HaHHS e poJu B
(OpMHUpPOBaHUHN PALMOHAIBHOIO HAYyYHOTO MBIIUICHHS, CO3JAaHUU LEJIOCTHOIO
MpPEACTaBICHUs 00 OKpY)XAlOUIEM MHpE KaK O €AMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NpodieM
COXPaHEHUS IPUPOJTHOIO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JII COBPEMEHHOW IUBUIU3ALINM:
oOecrieyeHus: HOBOT'O YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/1aHHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPecypcHble  MpOoOJEeMbl  pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MYyTel BBIXOJA U3 INIO0ANbHBIX HKOJIOTMYECKUX MPOOJIEM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAJIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OUOJOTMYECKUX 3HAHMM B LEJIAX
NOBBIIEHUSI O0IIEeH KyJIbTypbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBHON TpaMOTHOCTU OOydYarommxcs, GopMHpyeMOit
pU U3y4YEeHUU OMOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOUIEro MHUPA U MPOUCXOASAIINX B HEM U3MEHEHHI,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKJIIOYEHUS Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOIIUXCS TAHHBIX C LIEIBIO MOTYYEHHUs] TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS A
penieHus NpoosieM B peadbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IEHHOCTH HAYYHOM MIESTEIBHOCTH, TOTOBHOCTH OCYILECTBISATH
POEKTHYIO U UCCIEA0BATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHP K  HENPEPHIBHOMY  OOpa30BaHHIO W
caM000pa30oBaHUIO0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUWA 1O OHOJOTUU B
COOTBETCTBHH C KU3HCHHBIMU MOTPEOHOCTSIMHU.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC Pe3yIbTaThl OCBOSHUS ydeOHOro mpeamMera «buomorusy»
BKJIIOUAIOT: 3HAYUMBbIEe 1  (HOPMHUPOBAHHMS MHPOBO33PEHUS OO0YUYAFOITUXCS
MEKIUCIMIUIMHAPHBIC (MEXKIIPEIMETHBIC) OOIEHAYYHBIC TOHITHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa W CHenu(pUKYy METOJI0B ITO3HAHMUS,
HCTOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIus, SBJICHHUE, MPOIECC,
cUCTeMa, Hay4dHbIH (paKT, MPUHINI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOpHS,
WCClIeIOBaHUE,  HaAOJIOJCHHWE,  W3MEPEHHEe,  OKCIIEPUMEHT U JpYyrue);
YHUBEpCaJbHbIE YyueOHbIC JEeUCTBUS (MMO3HABATEIbHBIC, KOMMYHHKAaTHUBHBIC,

PEryIsTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIHMAJBHONW KOMIIETCHIIMM OOYYArOMIMXCSA;, CIOCOOHOCTH
oOyyJaromuxcs HCIIO0JI30BaTh OCBOCHHBIE MEXIUCHUTUIMHAPHBIE,

MHPOBO33PEHUYECKHUE 3HAHUS W  yHUBEpCajbHbIC Yy4deOHBbIC JICHCTBUA B
MO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.



B pesynbrare wu3yyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanusg y oOyuarouierocs OynyT cGOpMHpPOBaHbI MO3HABaTEIbHBIC
YHHUBEpCaIbHbIE yueOHbIE AEHCTBUSA, KOMMYHHKATHBHBIC YHUBEPCATIbHBIC yUCOHbIE
ICHCTBUSA, pETYIATUBHbIC YHUBEpCAIbHBIC YyUeOHBIC MACHCTBHS, COBMECTHAS
JeSITeIbHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS TPOTPAMMBI CpPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

Osgiaienue YHHBepPCAJbHBIMHU y4eOHbIMHU NMO3HABATEJILHBIMHU
AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMoOCTOSITETFHO ~ (OPMYIHUPOBaTh M aKTyaJlM3UpOBaTh  MpoOOJIEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCTIOJh30BaTh MPH OCBOCHUW 3HAHWW TPUEMBI JIOTHUECKOTO MBIIIIICHHS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilacCupUKaIuK, 0000IIEHNUS), PACKPHIBATH CMBICT
OHMOJIOTMUECKUX TOHITHIA (BBIICISATh UX XapaKTEepPHBIE NMPU3HAKH, YCTAaHABIMBATH
CBSI3H C APYTUMU TIOHATHSIMH);

OTIpPENETATh IENH JACSITeIBbHOCTH, 3alaBas TapaMeTpbl W KPUTEPHH WX
JTOCTH)KECHUS, COOTHOCUTH PE3YyIbTaThl ICITEILHOCTH C MIOCTABICHHBIMU ICIISIMU;

UCTIOJIh30BaTh OMOJIIOTUYECKUE TIOHATHUS I OOBSCHEHUS (PAKTOB U SBICHHM
KUBOU TIPUPOJIBI;

CTPOMUTH JIOTUYECKUE pacCyXJIeHUs (MHAYKTUBHbIE, JAEIyKTHBHBIE, IIO
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTUM M IPOTUBOPEUYUS] B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJINPOBATH BHIBO/BI U 3aKIIOUECHHUS;

IOPUMEHATh  CXEMHO-MO/IEJIbHbIC cpeacTtBa  JUid  NPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOILIEHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTaX, a
TaKXKe  MPOTHBOPEUYMH  PAa3sHOrO  poJa,  BBIIBIEHHBIX B Pa3iIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3palaTeIBaTh IUIaH PEIIEHUs MPOOJEMBbl C YYETOM aHalIM3a HUMEIOLIUXCS
MaTepUabHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUIN AESITEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH paboOTy B  YCIOBUSIX  pEAlbHOrO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [P PEIICHUN KU3HEHHBIX MTPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIJIETh HABbIKAMHU y4e€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOM AESITENbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TIOUCKY METOJIOB PEIICHHsI MPAKTUUECKUX 33]1a4, TPUMEHEHUIO
pa3IMYHBIX METOAOB MMO3HAHUS;

UCTOJIb30BaTh PAa3lWYHbIE BHJbI JACATEIBHOCTH IO TOJYYEHUIO HOBOTO
3HaHUS, €ro HWHTEepPIpeTalry, MpPeoO0pa3oBaHUI0O M TMPUMEHEHHIO B YyUEOHBIX
CUTYaIUsIX, B TOM YHCJIEC IPU CO3AaHUH YI€OHBIX M COI[MATBbHBIX IPOEKTOB;



(opMHpOBaTh HAYYHBII TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KITIOYEBBIMU MTOHSATHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
TESITEeTHOCTH U JKU3HEHHBIX CUTYaIINAX;

BBISIBIIATh IPUUMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THUMOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTBI AJisl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH IIeJIEHANIPABICHHBIA MMOUCK TEPEHOCa CPEJICTB U CIOCOOOB
AeHCcTBUA B MPO(EeCCHOHATBHYIO CPEy;

yMETh TMEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KHU3HEICITEITHHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCcTei;

BBIJIBUTaTh HOBBIC WJIEH, MpEIJIaraTh OPUTHHAIBHBIC MOAXOIbI U PEIICHUS,
CTaBHUThH MPOOJIEMBI U 33/1a49H, IOYCKAIOINNE aTbTEPHATUBHBIC PEIICHHS.

3) pabora ¢ unpopmMaumeii:

OPUEHTHPOBATHCS B PA3IIUYHBIX HCTOYHHKAX MH(pOpManuu (TekcTe yaeOHOTo
nocoOusi, Hay4YHO-TIOMYJSIPHOW JHTepaTrype, OMOJIOTHYECKUX CJIOBaApAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3axX JaHHbIX, B MHTepHeTe), aHaIM3UPOBAThH
UHGOPMAIIMIO PAa3IUYHBIX BUAOB U (OPM IPEICTABIECHUS, KPUTUUECKU OLICHUBATh
e€ JT0CTOBEPHOCTh U HEMIPOTUBOPEUHUBOCTD;

(dbopMynHpoOBaTH 3aMpoOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
otbope Omosornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4EeOHBIX
3azay;

npuoOpeTaTh OMNBIT MCIOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOIB30BAHUS PA3IUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
Oouonornyeckoit nHbopManuu (CXeMbl, TpaduKH, TUATPaAMMBbI, TAOIHIIbI, PUCYHKH
H JIpyroe);

UCTOJb30BaTh Hay4YHBIH S3bIK B KadecTBE CpeACTBa MHpu padoTe ¢
Ouonornyeckoil wuH(OpMaIUel: TPUMEHATh XUMHUYECKHe, (Hu3udYecKkue W
MaTeMaTHUYeCKue 3HAKU W CUMBOJIBL, (popmynbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIO3HABAHWUS W 3aIMUTHl  WHOOpMAaIuH,
MH(POPMAIIMOHHOHN 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATBLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) obmeHue:



OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOTe WJIU JUCKYCCHUHU MO CYIIECTBY OOCY)KJIaeMoW TeMmbl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS MpeTaraeMoi
3a/layd, YYMTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUNA APYTHX yYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CpEACTBA OOIICHUS, MOHMMAaTh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, IPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlUi,
YMETh CMATYATh KOH(DIUKTH U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMHU CIIOCOOaMH OOICHUS W B3aUMOJICHCTBUS, IMOHUMATh
HaMEPCHUS JIPYTUX JIFOACH, MPOSIBIATh YBAXKUTEIHBHOE OTHOIICHUE K COOCCETHUKY
U B KOppeKTHOU (hopMe hOpMYITUPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUUHO U3JIaraTb CBOIO TOUYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHASI IeSAITEJIbHOCTh:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyJIbHOU
paboTHI MPHU pelIeHUH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMCHEHHS TPYNIIOBBIX ()OPM B3aUMOJICHCTBUS TIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMAaTUKy M METOJIbI COBMECTHBIX JEHCTBHUH C Y4YETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIJICKTHUBRA,;

NPUHUMATh IEJIW  COBMECTHOW  JICATCIIBHOCTH, OpPraHWU30BbIBATH W
KOOPJIMHUPOBATh JCHCTBHUS 1O €€ JOCTHKEHHUIO: COCTaBIATh IUTaH JACHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacCTHHUKA KOMaHJbI B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPUIM;

nmpejiaraTb HOBBIE TIPOSKTHI, OIICHHWBATh HJACH C TIO3MIIMH HOBHU3HBI,
OPUTHHAJILHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTpPATErHYeCKOe IIOBEJEHHE B Pa3IUYHBIX
CUTYAITUSX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJjiajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JAeHCTBUSIMU:

1) camoopraHu3amnus:

UCITOJIB30BaTh OWOJIOTHYECKUE 3HAHUSA [JI BBIABICHUS TpoOJeM U HX
peleHns B )KU3HCHHBIX U YIeOHBIX CUTYAIUSX;

BBHIOMpATh HAa OCHOBE OWOJOTHMYECKUX 3HAHHWK IIeJIEBbIE U CMBICIIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSIX W IOCTYIKAax IO OTHOIIECHUIO K JKUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO 1 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIICCTBIIATH IMO3HABATEIBHYIO JIESITCIBHOCTD, BBISBISATH
mpo0IeMBbI, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIHLHOM
NEATCIIbHOCTH 1 KU3HECHHBIX CUTYaIUX;

CaMOCTOSITEILHO  COCTABJISITh TUIAH  PEIICHUS TPOOJEeMBI ¢ y4&TOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMMOYTESHHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacHIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTSHHIA;,



JIeNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIMPOKOM 3PYIHULHMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJaJeTh  HAaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMH  Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBAaHMM, MCMOJb30BaTh MPUEMBI PEPIIEKCUU ISl OLEHKH CUTyalluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJ0BeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pPE3yJIbTaTBl OCBOCHHS COJCP)KAHHUS Y4eOHOro IpeaMera
«buomoruss» Ha yriIyOJIEHHOM YpOBHE OPHCHTHPOBAHBI Ha OOCCICUYCHHE
npodpuneHOro  oO0yueHus  oOydarommxcs  Ouomornu. OHH  BKIIIOYAIOT:
cnenupuyYecKue I OMOJIOTHH Hay4YHbIC 3HAHUSA, YMCHHUS U CITOCOOBI JICHCTBHI 110
OCBOCHHIO, HHTECPIPETAIIMK U TPEOOPa30BaHUIO 3HAHWM, BHJIBI JICATCILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B Pa3IMUHBIX y4eOHBIX, a TAKKE B
pEaNbHBIX KU3HEHHBIX CUTyanusiX. [IpenqMeTHbie pe3ynbTaThl MPEICTaBICHBI 1O
rojilaM U3y4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mpenmera «buomorus» B 10
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KApTHUHBI MUDA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPOoOJIeM  palHroOHAIHHOTO
MIPUPOOIIONTB30BAHUSA, O BKIIaJIEe POCCHMCKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE
OMoJIOr NN,

BJIQJICHHE CHCTEMOW OHWOJOTMYECKMX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONE OMOJIOTHYECKHE TEPMHUHBI W TOHSATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIMS, CaMOBOCIPOW3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHUE TEOPUHU



(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMocoMHasi TeOpUs
HacnenctBeHHoct T. Moprana), yuyenus (H. U. BaBunoBa — o meHTpax
MHOrooOpa3usi ¥  TPOUCXOXKJCHHUS  KYJIbTYpHBIX  pacTeHUi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TEPBOr0 MOKOJICHUS, PACIICTUICHUS], YUCTOTHI TaMer,
He3aBUCMMOro Hacimenosanus [.  Mennaens, TOMOJIOTMYECKUX psAJOB B
HacJeICTBCHHOMU U3MCHYUBOCTHU H. n. Basuiosa), [IPUHIUITBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHMUSI, HUCIIOIB3YEMBIX B
OMOJIOTMYECKUX UCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHUE,
HaAOJII0/IeHNE, SKCIIEPUMEHT);

yYMEHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB M CUCTEM
OpraHOB pAacTEeHMM, JKUBOTHBIX, 4YEJIOBEKa, MPOILECCOB KU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHU3Max PacTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTHUECKUX
nporeccoB: oOMeHa BellecTB (MeTadonu3M), MpeBpalleHUs] YHEPTrUuu, OpOKEeHHUS,
aBTOTPO(HOTO U TeTepOTPOGHOrO TUIOB MUTAHUS, POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTeHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  WHIUBUAYAJbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTCHE3a),
B3aUMOJICHCTBHSI T€HOB, IT€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHaBIWBATh B3aMMOCBSI3U MEXAY OPraHOMIAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHUEM KIETOK pa3HbIX TKaHEH W UX (QYHKIHUSAMHU, MEXKIY
opraHamMud M CHCTEMaMU OpPraHOB Y pPAacTeHHi, >KUBOTHBIX W 4YeJOBEKa U MX
GYHKIUSAMHA, MEXAY CUCTEMaMU OpPraHOB U WX (PYHKIHMSAMHU, MEXIy 3TaraMu
oOMeHa BEIIECTB, dTallaMu KJIETOYHOTO IIMKJIa U )KU3HEHHBIX IIUKIOB OPTraHU3MOB,
dTaraMM 3MOPHUOHAJIBLHOTO Pa3BUTHS, T'EHOTUIIOM W (HEHOTUIIOM, (PEHOTHUIIOM U
dakTOpaMu cpenibl OOUTAHUS;

YMEHHE BBIABIATH OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTyMEHTHI, OHOJIIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJIS JI0KA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4H, BBIABISIT IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]Y UCCIIETYEMBbIMH OMOIOTHYECKUMH MPOIIECCAaMU U SIBIICHUSMH, JEIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIMIOJNHATh J1a0OpAaTOpHBbIE W MpaKTUYECKue paboThl, COOII0IAThH
nmpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTAaTh THUIOTE3bl, MPOBEPITh HX IKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMYNIHpYS 1ETb HCCIEAOBAHUS, AHAJIU3UPOBATH MOJIYYCHHBIC
pe3yAbTaThI U JeNaTh BEIBOBI,

YMEHUE YYacTBOBATh B y4e€OHO-UCCIEAOBATENbCKON paboTe Mo OHOJIOTHH,
SKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U



myOJIMYHO  TPEACTABISATh  IOJYYEHHBIE  pe3yJbTaThl HAa  YUYCHHYECKUX
KOH(epeHUHUsX;

YMEHHUE OIIEHHWBATh AITUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OuWoOJOTMM U MEAUUUHBI  (KJIOHUPOBAaHUWE,  HCKYCCTBEHHOE
OIUIOJIOTBOPEHHUE, HAIPABICHHOE WU3MEHEHHE T€HOMa U CO3JaHU€ TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuoHanTbHON
NEATeIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3MCTBA, MUIEBOM MPOMBIILICHHOCTH, YTIYOJSTh MO3HABATEIHHBIM
WHTEpEC, HAIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH mpodeccuu u
IPOJIOJDKEHUE  OMOJIOTMYECKOTO  00pa3oBaHUsl B OpPraHU3alMsIX  CPEIHETO
podecCHOHaIBLHOTO U BBICIIETO 0O0OpPa30BaHUSI.

[IpeamerHbie pe3ynbTaThl OCBOCHHUS ydueOHOro mpenmeta «buosorus» B 11
K1acce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHWW O MECT€ W POJU OHOJOTUM B CHUCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTHUYECKUX
npoOjieM 4YeJIOBeUeCTBa, a TakKe B PEIICHWH BOIMPOCOB PallMOHATIBHOTO
IPUPOIOTIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUSI K TIPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeIeHHs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIATaloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATHUN (BUI, IKOCHUCTeMma, Ouocdepa), OHONOTHUYECKHE TEOPUHU
(aBomrounonHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPUS DBOJIOLUU), YUECHUS
(A. H. CesepuioBa — 0 nyTsSX U HampaBieHUsX 3Bostonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaitnOepra,
3apoabiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YyMEHUE  BIIaJIETh ~ OCHOBHBIMHM  METOJaMH  HAy4YHOro  IO3HAHWI,
UCIIOJIb3YEMBIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSX )KUBBIX OOBEKTOB U 3KOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOOAMM BBISIBICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Omochepsl, CTAOMIM3UPYIOMIETO, ABMXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUS, BIMSHUS JBIDKYIIIUX CHJI SBOJIFOIIMU HAa TEHO(DOH MOMYJISIINH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMHU HBOJIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;



YMEHHE  BBIABIATH  OTIIMYUTEIbHBIC  TMPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHUs, aOMOTUYECKUX U OHMOTHYECKHUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUS, CTMHCTBA
YeJIOBEYCCKUX pac, HEOOXOMUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MMPUPOILI U YEIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3aa4d, BBISABIATh IPUUYUHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTUYECKHUE PabOTHI, COOIIOAATH
npaBWiia Mpu padoTe ¢ y4eOHbIM U JaOOpaTOPHBIM 000PYI0OBAHHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCICPUMEHTAIHHBIMU
cpenctBamMu, GOPMYIHPYS IEdb HCCICAOBAaHUS, aHAJIU3UPOBATh IOJYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE YYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YeJIOBEUYECKUX pac, O MPHUYMHAX, MOCIEACTBUSIX U CIOCO0axX MperoTBpaIlCHHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIIEHHOCTH, YIAyOJsaTh TMO3HABaTEIbHBIA WHTEPEC, HAINPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKOT0 00pa3oBaHUs B OpraHU3AIUAX CPEIHETO MPOo(EeCCHOHAIBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
NMPOrpaMmblI Bcero Konrpoakusie | Ipaxtueckue odpa3oBaTejibHbIE
padoTsI padoThbI pecypebi
1 buonorus kak Hayka 1
2 JKuBbIe cUCTEMBI U UX U3yUEHUE 2
3 Buosorus kieTku 2 0.5
4 XHUMHUYECKasi OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 9 1
KIIETKE
7 HacneHCTBeHIfaz uHpopmanus u 9 05
peaninzanus e€ B KJIETKe
8 JKW3HEHHBIN UK KICTKA 6 1
9 Ctpoenue u (yHKITUHA OPTaHU3MOB 17 15
10 Pa3MHOXkeHNE U pa3BUTHE OPraHU3MOB 8 15
11 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Ceex1usi OpraHnu3MoB 4 1
16 buotexHonmorus u CHHTETHYECKAsE OUOJIOTHS 4
17 PesepBHoOe Bpemst 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3Boitonus U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcer | KoHTpo/bLHBI
0 e padoThI

IIpakTHyec
KHe padoThl

Jara
HU3yYeHHs

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

Bbuomornsa xak
KOMIUIEKCHAsl HayKa 1
KaK 4acTb
COBPEMEHHOTO
oO1mecTBa

03.09.2024

https://resh.edu.ru/subject/lesson/3827/

JKuBrle cucTeMBbl U UX
CBOMCTBaA

04.09.2024

https://www.youtube.com/watch?v=SoHkTau2BUw

YpoBHeBast
opraHusanus )XKUBbIX
CUCTEM

04.09.2024

Hctopust OTKpBITUSA U
W3YYEHHUS KIIETKU.
Knerounas teopus

10.09.2024

https://resh.edu.ru/subject/lesson/5383/

MeTtoanl
MOJIEKYJISIPHOU U
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas pabora
«3yueHmne MeTo10B
KJIETOYHO Omosioruu
(xpomatorpadus,
anekTpodopes,
muddepennuaabHOe
eHTpudyrupoBaHue,
IT1IP)»

0.5

11.09.2024

https://www.youtube.com/watch?v=GzTO2vLzyLA
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2Bqbj
UJ index=4 pp=iAQB

XMUMHUYECKUHA COCTaB
KJIIETKHA

11.09.2024

https://www.youtube.com/watch?v=15IV-fylKLc
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2Bqbj
UJ index=6 pp=iAQB



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA
https://www.youtube.com/watch?v=15lV-fy1KLc

MuHepanbHbie

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

7| BewecTBa KICTKH, HX 17.09.2024 | ist=PLqUEVDVRpuOITLeXcIBIRZ2J0h2Bgbj
OHMoJoruYecKas poJib UJ index=7 pp=iAQB
Oprannueckue
BEIIECTBA KICTKH —
oenku. JlabopaTopHas https://resh.edu.ru/subject/lesson/3840/
8 pabota Nel 05 18.09.2024 h_ttps://WWW.voutube.co_m/watch?v_:IKsthYECK_O
«OOHapyxeHne ' R list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2Bqbj
OCJIKOB C MOMOIIBIO UJ index=7 pp=iAQB
KAQUCeCTBCHHBIX
peaxkuuiny
CroiicTra https://resh.edu.ru/subject/lesson/3840/
’ https://www.youtube.com/watch?v=nQkH60OAzrlw
9 KaccHuKanus n 18.09.2024 ' |ist=pLqU6VDVRpUOiTLeXcIBIRZ2J0h2Bqbj
(bynKumn benkon UJ index=9 pp=iAQB
Oprammacckne https://resh.edu.ru/subject/lesson/3840/
10 BEIICCTBA KICTKH — 94.09 2024 https://www.voutube.com{watch?v=hquROTpYb
R Ylist=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2Bgb
YITICBOIBI jUJ index=10 pp=iAQB
Opranuueckue
11 BEIllECTBA KJIETKU — 25.09.2024 https://resh.edu.ru/subject/lesson/3840/
JIUTTH BT
Hyxkneunosbie
kuciotel. JJHK n
PHK. JlabopaTopHas
pabota
12 «HUccnenosanue 0.5 25.09.2024 https://resh.edu.ru/subject/lesson/3840/
HYKJICMHOBBIX KUCIIOT,
BBIZICTICHHBIX U3
KIJIETOK Pa3INYHBIX
OpPraHU3MOB»
13 Crpoenue u GyHKIUH 01.10.2024 https://www.youtube.com/watch?v=BD_60WhZvf

AT®. [Ipyrue

A



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYb
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvf

Hykieosunrpudocdar
bl (HT®D)

list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2Bqbj
UJ index=11 pp=iAQB

14

CekBeHHpOBaHUE
JHK. Meto bl
TeHOMUKH,
TPaHCKPHUITTOMHKH,
MIPOTEOMHUKHI

02.10.2024

15

Meroas! CTpYKTYpHOM
OMOT0THHI

02.10.2024

https://resh.edu.ru/subject/lesson/1587/

16

Tumel KIETOK.
[IpoxapunoTnueckas
KJIETKA

08.10.2024

https://resh.edu.ru/subject/lesson/1588/

17

Crpoenue
3YKApUOTHYECKOU
KIIETKH.
[IpakTuueckas padoTa
«3yuenue cBOMCTB
KJIETOYHOM
MeMOpaHbI»

0.5

09.10.2024

18

[ToBepXHOCTHBII
anmnapar KJIeTKH

09.10.2024

19

OnHomeMOpaHHbBIS
OpPraHOUIbI KJICTKH.
[IpakTudeckas padbora
«M3ydenue TBUKCHUS
[MTOILIa3MEI B
PacCTHTEIbHBIX
KJIETKaX)»

0.5

15.10.2024

https://resh.edu.ru/subject/lesson/3847/

20

[TosryaBTOHOMHBIE
OpraHOM/Ibl KJIETKU:
MUTOXOHAPHH,
TUTACTHU/IBI.
JlaGopatopHas paboTa

0.5

16.10.2024



https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/

Ne2 «HMccnenoBanue
IUIA3MOJIN3a U
JICILIa3MOJI13a B
paCTI/ITeJH)HI)IX
KJIETKaxX»

21

HememOpanusie
OpraHOM[IBI KIETKH

16.10.2024

22

Crpoenue u GyHKINUU
aapa

22.10.2024

23

CpaBHHTENIbHAS
XapaKTepUCTHKA
KJIIETOK DyKapHOT.
JlabopaTtopHnast pabota
Ne3 «3yuenue
CTPOCHHUS KIETOK
Pa3IMYHbIX
OpPraHU3MOB»

0.5

23.10.2024

https://resh.edu.ru/subject/lesson/2486/

24

AccuMunanusa u
JTUCCUMMIIALINS — JIBE
CTOPOHBI
MeTtaboau3ma. Tursl
oOMeHa BEIECTB.
JlaGopaTtopHnas pabota
«3yuenue
KaTaJuTHYECKON
AKTUBHOCTH
(dhepmeHTOB (Ha
pUMepe aMuiIasbl
WJIM KaTallasbl)»

23.10.2024

25

depMEeHTaTUBHBIN
XapakTep peakuui
KJIETOYHOTO
MeTaloJIu3Ma.

0.5

05.11.2024



https://resh.edu.ru/subject/lesson/2486/

JIaboparopHas paboTa
Ne 4 «3yuenue
(hepMEHTaTHBHOTO
pacierieHus
MEPOKCHU/Ia BOJIOPOIA
B PaCTUTEIbHBIX U
YKUBOTHBIX KJICTKAX)

26

benku-akTuBaTopsel u
OEITKU-UHTHOUTOPBI

06.11.2024

27

ABTOTpOGHBIN TUIT
oOMeHa BellecTB

06.11.2024

28

doTocuntes

12.11.2024

https://resh.edu.ru/subject/lesson/3917/

29

XeMOCHHTE3.
JlaGopaTtopnas pabota
«CpaBHeHue
MPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

0.5

13.11.2024

30

AnHaspoOHbIC
opranu3mbl. Bujsl
OpOXKEHUSI.
JlaGopaTtopHnas pabota
«CpaBHeHue
IpoLIecCOB OpOKEHUs
U JBIXaHUSD)

13.11.2024

https://resh.edu.ru/subject/lesson/3917/

31

AspoOHbIe
OpraHu3MbI. JTarbl
HEPTreTUYECKOTO
oOMeHa

19.11.2024

32

OHeprus
MeMOpaHHOTO
IpaJveHTa MPOTOHOB.
Cunte3 AT®: paboTa

20.11.2024



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

npotoHHOM AT®-
CHUHTa3bl

33

Peakuuu marpuyHOrO
CHHTE3a

20.11.2024

https://resh.edu.ru/subject/lesson/5352/

34

Tpanckpunuus —
MAaTpUYHBIA CHHTE3
PHK

26.11.2024

https://resh.edu.ru/subject/lesson/3917/

35

Tpancisuus u e€
JTaIbl

27.11.2024

https://resh.edu.ru/subject/lesson/5352/

36

Konanposanue
aMUHOKHCIIOT. Poiib
pubocoMm B
ouocuHTe3e OeKa

27.11.2024

https://resh.edu.ru/subject/lesson/3939/

37

Opraau3zanus reHoma
y IPOKApHoOT U
yKapuoT

03.12.2024

38

MonekynsipHbie
MEXaHU3MBbI
JKCIIPECCUU T€HOB Y
9yKapuoT

04.12.2024

https://resh.edu.ru/subject/lesson/3939/

39

Bupycbr —
BHEKJIETOYHBIE
(hOpPMBI KU3HU H
o0sMraTHbIC
MapasuThl.
[IpakTuueckas pabora
«Co3panue Moaenu
BHpYCa»

0.5

04.12.2024

https://resh.edu.ru/subject/lesson/3939/

40

Bupychsie
3a00JIeBaHUs
YeJI0BEKa, )KUBOTHBIX,
pacTeHui

10.12.2024

41

HaHoTexHonoruu B

11.12.2024

https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/

OUOJIOTUU U
MEJIUIIHE

42

JKM3HEHHEBIN TUKIT
KJIETKHA

11.12.2024

43

MatpuuHbIl CHHTE3
JIHK

17.12.2024

https://www.youtube.com/watch?v=-kTF5eSIdJA
list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2Bqbj
UJ index=13 pp=iAQB

44

XPpOMOCOMBI.
JlabopaTtopHnas pabota
«M3ydeHne XxpoMocoM
Ha I'OTOBBIX
MHUKpOTpenaparax»

0.5

18.12.2024

https://resh.edu.ru/subject/lesson/3927/

45

Jenenue KiIeTKu —
MHUTO3

18.12.2024

46

Twunsl KIIETOK.
Kapuokunes u
LUTOKUHES.
JlaGopaTtopnas pabota
Ne5S «HaoOmronenune
MHUTO3a B KJIETKaX
KOHYHMKa KOpeIIKa
Jyka (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

24.12.2024

https://www.youtube.com/watch?v=bqGhE50XcL
w
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2Bqbj
UJ index=12 pp=iAQB

47

Perymnsuus
’KU3HEHHOIO IIUK/Ia
KJIETOK

25.12.2024

https://resh.edu.ru/subject/lesson/6770/

48

OpranusMm Kak euHOe
LET0E

25.12.2024

49

TkaHu pacTeHUN.
JIaGoparopHas paboTa
«M3ydeHue TkaHen
pacTeHum»

0.5

14.01.2025

50

TkaHu )KUBOTHBIX B

0.5

15.01.2025



https://www.youtube.com/watch?v=-kTF5eSIdJA
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcL
https://resh.edu.ru/subject/lesson/6770/

YeJoBeKa.
JIaboparopHas paboTa
«M3ydyeHne TKkaHen
YKHUBOTHBIX)

51

Opraunsl. Cuctemsl
OpraHoB.
JlabopaTtopHnas pabota
«M3y4eHne opraHoB
IIBETKOBOTO
pacTeHus»

0.5

15.01.2025

52

Omnopa Tena
OpPra’Hu3MoOB

21.01.2025

https://resh.edu.ru/subject/lesson/6769/

53

JBr>xeHue
OPraHnu3MoOB

22.01.2025

54

[Inutanue oprann3MoB

22.01.2025

55

[Intanue
MTO3BOHOYHBIX
KUBOTHBIX.
[TumeBapurtenbHas
CHCTEMa YeJIOBEKa

28.01.2025

https://resh.edu.ru/subject/lesson/6759/

56

,Z[BIXaHI/Ie OpraHnu3mMoB

29.01.2025

57

Jpixanne
MTO3BOHOYHBIX
JKUBOTHBIX U
YeJIoBeKa

29.01.2025

https://resh.edu.ru/subject/lesson/2489/

https://resh.edu.ru/subject/lesson/6760/

https://resh.edu.ru/subject/lesson/6761/

58

Tpancrnopr BemiecTB y
OpraHU3MOB

04.02.2025

https://resh.edu.ru/subject/lesson/1581/

59

KpoBenocHas
cucremMa
MMO3BOHOYHBIX
KUBOTHBIX U
YeJIoBeKa

05.02.2025

https://resh.edu.ru/subject/lesson/2217/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/

60

Brinenenue y
OpraHu3MoB

05.02.2025

https://resh.edu.ru/subject/lesson/1580/

61

3amura y opraHusMoB

11.02.2025

62

NMmmyHHas cucrema
4EJIOBEKa

12.02.2025

63

Paznpaxumocts u
perymanus y
OpraHnu3MOB

12.02.2025

https://resh.edu.ru/subject/lesson/2458/

64

I'ymopansHas
perynsauus u
SHJOKPUHHAs CUCTEMA
JKUBOTHBIX U
4eJI0BEKa

18.02.2025

https://resh.edu.ru/subject/lesson/5359/

65

DopMBbI pa3MHOKEHUS
OPraHnu3MoOB

19.02.2025

66

ITonoBoe
pPa3MHOXKECHHE

19.02.2025

https://resh.edu.ru/subject/lesson/3927/

67

Metios

25.02.2025

68

l'amerorenes.
OO6pazoBanue u
pa3BUTHE MOJIOBBIX
KJICTOK.
JlaGopaTtopHnas pabota
Ne6 «M3yuenune
CTPOEHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»

0.5

26.02.2025

https://resh.edu.ru/subject/lesson/5630/

69

NunuBunyansHoe
pa3BUTHE OPraHU3MOB
— OHTOTCHE3

26.02.2025

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

70

3aknaaka OpraHoB U
TKaHEN U3

04.03.2025



https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

3apOJdbIIIICBBIX
JINCTKOB

71

Pocr u pazButne
YKUBOTHBIX.
Jlaboparopuas paboTa
«Bp1siBICHUE
MPU3HAKOB CXOJICTBA
3apoablen
TTO3BOHOYHBIX
YKUBOTHBIX)»

0.5

05.03.2025

https://resh.edu.ru/subject/lesson/5359/

72

Pa3zmHoxeHue u
pa3BUTHE PaCTEHUII.
JlabopaTtopHnas pabota
«CTpOoeHHEe OpPraHoB
Pa3MHOXKEHHS
BBICIIIMX PACTCHUN»

0.5

05.03.2025

73

Uctopus
CTaHOBJIEHUS U
Pa3BUTHSI TEHETUKU
KaK HayKu

11.03.2025

74

3aKOHOMEPHOCTH
HacJeI0BaHUs
MIPU3HAKOB.
MonorubpuaHoe
CKpeIllMBaHHUE.
[IpakTuueckas pabora
"U3yuenue
pe3yNnbTaToOB
MOHOTHOPUTHOTO
CKpEIIUBAHUS Y
apo3o¢uist"

0.5

12.03.2025

https://resh.edu.ru/subject/lesson/5386/

75

IuTomoruueckue
OCHOBBI

12.03.2025

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

MOHOTHOPHUIHOTO
CKpEUIMBaHUS

76

AHanusupyroiiee
CKpeIIUBaHUE.
Henonnoe
AOMHWHHPOBAHUC

18.03.2025

77

OCHOBHBIE TIOHATHSA U
CHUMBOJIbI T€HETHKH.
JlabopaTtopHnast pabota
«po3oduna kax
00BEKT T€HETUYECKUX
HUCCIIEIOBAHUID)

0.5

19.03.2025

https://resh.edu.ru/subject/lesson/5386/

78

JuruGpuHoe
CKpelIBaHHE.
[IpakTnueckas pabora
«3yuenue
pe3ynbTaToB
JTUTHOPHUTHOTO
CKpEILMBAHUS Y
TPO30PUITBDY

0.5

19.03.2025

https://resh.edu.ru/subject/lesson/4725/

79

uTomoruueckue
OCHOBBI
JTUTHOPHUTHOTO
CKpEITUBaHMS

25.03.2025

https://resh.edu.ru/subject/lesson/4755/

80

CuerieHHOE
HacJIEIOBaHUE
MIPU3HAKOB

26.03.2025

81

XpoMocOMHast TeOpHUs
HAaCJIEeACTBEHHOCTH

26.03.2025

82

['eneTuka momna

08.04.2025

83

I'enoTnn kak
eJJOCTHAsI CHCTEMa

09.04.2025

84

I'eneTnueckuit

A e

09.04.2025

https://resh.edu.ru/subject/lesson/5387/



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/

KOHTPOJIb pa3BUTHS
pacTeHui, )KUBOTHBIX
U YEJIOBEKa

85

N3menuuBocTh
MpU3HAKOB. Brbl
U3MEHYUBOCTH

15.04.2025

https://resh.edu.ru/subject/lesson/5387/

86

MoaudukanroHHast
N3MEHYUBOCTH

16.04.2025

87

BapuanuoHHslii psa u
BapUalMOHHAs
KpHUBasl.
JlabopaTtopHnas pabota
No7 «HccneqoBanue
3aKOHOMEPHOCTEN
MO (DUKATTMOHHOU
H3MEHYHNBOCTH.
[Toctpoenne
BapUAIIMOHHOTO psija
Y BapUallMOHHOM
KpHUBOI»

0.5

16.04.2025

https://resh.edu.ru/subject/lesson/5387/

88

I'enoTnnuyeckas
H3MEHYHUBOCTb.
KomOunarusHas
H3MEHYHUBOCTD

22.04.2025

https://resh.edu.ru/subject/lesson/5387/

89

MyrannonHas
U3MEHUYUBOCTb.
IIpakTuyeckas pabora
«Myrauuu y
npo30¢guis! (Ha
TOTOBBIX
MUKpOITpenaparax)»

0.5

23.04.2025

90

3aKOHOMEPHOCTH
MYTAIMOHHOTO

23.04.2025

https://resh.edu.ru/subject/lesson/3653/



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/

npoiiecca.
DOOUreHeTuKa u
SMUTEHOMHUKA

91

I'eneTuka yenosexa.
[IpakTuyeckas padora
Nel «CocraBnenue u
aHaAJIN3 POJIOCIOBHON»

0.5

29.04.2025

https://resh.edu.ru/subject/lesson/3653/

92

MeTtonanl
MEIUITMHCKON
T'€HETUKHU

30.04.2025

93

3HayeHune
MEIUITMHCKOM
T€HETHKHU B
MPEAOTBPAIIECHUN U
JIEYCHU U
TCHETUYCCKHUX
3a00J1€BaHMi
JeoBeKa

30.04.2025

https://resh.edu.ru/subject/lesson/3861/

94

OCHOBHBIE IOHATHUS
CEJICKIIUH.
JlaGopaTtopHnas pabota
«3yuyenue copToB
KYJIBTYPHBIX
pacTeHui U nopoj
JOMAIITHUX
KUBOTHBIX)»

0.5

06.05.2025

https://resh.edu.ru/subject/lesson/3861/

95

Metonarnl
CEJIEKLIMOHHOMI
paboTBHI.
JlaGoparopHas paboTa
«3yuenne mMeTo0B
CEJICKIIMH PACTCHUID»

0.5

07.05.2025

https://resh.edu.ru/subject/lesson/3861/

96

JlocTKeHus

07.05.2025



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/

CEJIEKIIMU PACTEHUMN 1
KUBOTHBIX.
[IpakTuyeckas padora
«IIpnBuBKa
pacTeHun»

97

Coxpanenue,
H3YYECHUE U
WCTIOJIb30BAHNE
TCHCTUYCCKUX

pecypcoB

13.05.2025

https://resh.edu.ru/subject/lesson/3939/

98

buortexmonorus kak
HayKa U 0Tpacib
MIPOU3BOJICTBA.
[IpakTnueckas pabora
«M3ydenne 00BEKTOB
OMOTEXHOJIOT UM

0.5

14.05.2025

99

OcCHOBHBIC
HaIpaBJICHUS
CHHTETUYECKOMH
OouoJIorun

14.05.2025

100

XpoMOcoMHas U
TeHHasi HHKEHEPUs

20.05.2025

101

Meannmackue
OMOTEXHOJIOTHH.
Hrorosas
KOHTpOJIbHAs padoTa.

21.05.2025

102

PesepBHbIit ypok.
IToBTOpEHME,
0000111eHHE,
cUcTeMaTu3aIus
3HAHUU

21.05.2025

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

135



https://resh.edu.ru/subject/lesson/3939/

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHYeckue
padoTsI

Jara
HU3ydeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OBoJrolmoHHas Teopus Y.
JapBuHa

02.09.2024

https://resh.edu.ru/subject/5/1 1/

JIBHOKyIME CHIIBI 3BOJIFOLIUH
Bu0B 1o Y. [lapBuny

03.09.2024

https://resh.edu.ru/subject/5/1 1/

Bboprba 3a cymectBoBanue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOD

05.09.2024

dopmupoBaHHE
CUHTETUYECKON TEOPUH
9BOJIIOLIUHI

09.09.2024

https://resh.edu.ru/subject/5/1 1/

OTanel 3BOJIIOIIMOHHOTO
poriecca: MUKPOIBOJIIOIHUS U
MaKpPOIBOJIOIIHS

10.09.2024

[onmynsius — s>nemMeHTapHas
€IMHHUILIA YBOJIIOLIUU

12.09.2024

https://infourok.ru/biblioteka/

biologija

3aKOH reHEeTUYECKOTO
paBHoBecus JIx. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrisiBneHue
W3MEHUYUBOCTH Yy 0cobei
OJIHOTO BUA»

0.5

16.09.2024

DnemeHTapHbIe (PAKTOPHI
3BOJIIOLIUU

17.09.2024

https://infourok.ru/biblioteka/

biologija

D¢ ekt ocnoparens. dpdexr
OYTBIJIOYHOTO TOPJIBIIIKA

19.09.2024

10

Murpanuu. U3omnsanun
NOMyJISALMI: reorpaduyeckas,

23.09.2024



https://resh.edu.ru/subject/5/1
https://resh.edu.ru/subject/5/1
https://resh.edu.ru/subject/5/1
https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/

ouoJsIornyeckas

11

EcrectBennslit oT00p —
HaIPaBJISIOIIHNA (HaKToOP
HBOJTIOIIUHT

24.09.2024

https://infourok.ru/biblioteka/

biologija

12

[TooBoi#t 0TOOP

26.09.2024

13

[IpucnocobaeHHOCTH
OpraHU3MOB KaK pe3yibTar
MHUKPO3BOJIIOLIUH.
JlabopaTtopHnast pabota Nel
«3yuenune apomopo30B U
WIMO0AJANTALMI Y pACTEHHN U
KUBOTHBIX)»

0.5

30.09.2024

https://infourok.ru/biblioteka/

biologija

14

[Ipumeps! npucnocobaeHut y
OpraHu3MOB:
MOpP(hOIOTHIECKHE,
(hbu3MoIOTHYECKHE,
OMOXHUMUYECKUE,
MTOBEJICHUECKHE.
JlaGopaTtopnast pabota No2
«[Ipucrocobnenus
OpPraHu3MOB U UX
OTHOCHTEIIbHAS
1eJIeCO00Pa3HOCThY

0.5

01.10.2024

15

Bupn, ero xpurepun u
CTpykTypa. JlabopaTopHas
pabota Ne 3 «CpaBHeHHE
BHJIOB TI0 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

03.10.2024

https://infourok.ru/biblioteka/

biologija

16

Crpykrypa Buzia

07.10.2024

17

Bunoo6pazoBanue kak
Pe3yabTaT MUKPOIBOJIIOLMH

08.10.2024

https://infourok.ru/biblioteka/

biologija



https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/

18

CBs13b MUKPO3BOJIIOLUH U
SNUAEMUOJIOT MU

10.10.2024

19

Makpo3BoitoLus.
ITaneoHnToNOrNYEeCKHE METOEI
I/ISY‘-IGHI/I?I 3BOJIOIINHU

14.10.2024

https://resh.edu.ru/subject/5/1 1/

20

buoreorpaduueckue MeTo b1
W3YYCHHUS IBOJTFOIUH

15.10.2024

https://resh.edu.ru/subject/5/1 1/

21

OMOpHOIOTHYECKUE U
CpPaBHHUTECIBHO-
MOP(HOJIOTHIECKUE METOIbI
HU3YUYCHUA SBOJIIOIINU

17.10.2024

https://resh.edu.ru/subject/5/1 1/

22

MonekynspHO-T€HETUUECKHUE,
OMOXUMHUUYECKHE U
MaTeMaTHYEeCKUE METOIbI
W3Y4YEHUS IBOJIOINN

21.10.2024

23

OO6mre 3aKOHOMEPHOCTH
SBOJIIOLIUA

22.10.2024

https://infourok.ru/biblioteka/

biologija

24

AnanTtuBHas paguanus.
HepaBHoMepHOCTh TEMIIOB
DBOJIIOLIUU

24.10.2024

25

Hay4anple runoTe3bl
MPOUCXOXKACHHS JKMU3HU Ha
3emiie

05.11.2024

https://videouroki.net/video/b

iologia/

26

[[OHay‘IHLIC npeaAcTaBJICHUA O
3aPOXKIACHHUH )KU3HU

07.11.2024

27

OCHOBHBIC dTaIlbI
HeOpraHH‘ICCKOﬁ 9BOJIFOLNH

11.11.2024

https://videouroki.net/video/b

iologia/

28

I'unote3sl 3apOKACHUA )KU3HU

12.11.2024

https://videouroki.net/video/b

iologia/

29

Hcropus 3emiu 1 METOABI €€
nzyuenus. JlabopatopHas
paboTa «M3ydyeHue u onMcaHue

0.5

14.11.2024

https://videouroki.net/video/b

iologia/



https://resh.edu.ru/subject/5/1
https://resh.edu.ru/subject/5/1
https://resh.edu.ru/subject/5/1
https://infourok.ru/biblioteka/
https://videouroki.net/video/b
https://videouroki.net/video/b
https://videouroki.net/video/b
https://videouroki.net/video/b

HCKOITa€MbIX OCTAaTKOB
JPEBHUX OPraHU3MOBY

HauanrnHbie Tanbt

30 P — 18.11.2024 https://videouroki.net/video/biologia/
31 DBOIOMHA SYKAPHOT https:/_/videouroki.net/video/b
19.11.2024 | iologia/
OCHOBHBIE ATAITBI 3BOJIOITUU
PaCTHTEITHLHOTO MHpA.
30 [IpakTuueckas padota Nel 05 ht_tps://i_r_1fourok.ru/bib|ioteka/
«M3ydenune ocoOeHHOCTEH ' 21.11.2024 | biologija
CTPOEHUS pACTCHUI Pa3HBIX
OT/ICTIOBY
33 OCHOBHBIE 3TaIbl YBOJTOLUN ht_tps://infourok.ru/biblioteka/
YKHBOTHOTO MHpa 25.11.2024 | biologija
OBOJIONUS )KUBOTHEIX.
[IpakTrueckas padota
34 «M3ydenne ocoOeHHOCTEHM 0.5 26.11.2024
CTpOEHUS TTO3BOHOYHBIX
KUBOTHBIX)»
35 Pa3BuTue xu3Hu Ha 3emMiie 1o https://infourok.ru/biblioteka/
spaMm U IEPHOIAM 28.11.2024 | biologija
MaccoBble BBIMUpaHUS —
36 IKOJIOTUYECKHE KPU3UCHI 02.12.2024
MIPOLILIOTO
37 CoBpeMeHHbIN IKOJIOTHYECKUI
KpH3HC, €r0 0COOEHHOCTH 03.12.2024
38 CoBpemeHHas cucrema
OPraHUYECKOTO MPOIIIOTO 05.12.2024
39 OCHOBHBIE CUCTEMATUYECKUE https://infourok.ru/biblioteka/
TPYIIIBI OPraHU3MOB 09.12.2024 | biologija
40 AHTpOIIOJIOTHSI — HayKa O https://infourok.ru/biblioteka/
YEIIOBEKE 10.12.2024 | biologija



https://videouroki.net/video/biologia/
https://videouroki.net/video/b
https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/

Pa3BuTue npencraBieHuii o

https://infourok.ru/antropoge nez-
razvitie-vzglyadov-na-

4 MIPOUCXOXKICHNUH YEIOBEKa 12.12.2024 | proishozhdenie-cheloveka-
3312562.html

MecTo 4enoBeka B CUCTEME
OPraHMYECKOTO MHpA.

2 f;gggggg‘*oac"o%ﬁiacf; 05 https://infourok.ru/biblioteka/

16.12.2024 | biologija

CTPOEHHSI CKEJIeTa UeJIOBEKa,
CBSI3aHHBIX C
TIPSIMOXOKJICHUEM

43 JIBMOKyIe CHIIbI https://infourok.ru/biblioteka/
aHTPOTIOTEHE3a 17.12.2024 | biologija
CooTHOIIIEHHE OMOJIOTHICCKHIX

44 U COLIMATIBHBIX (PAKTOPOB B 19.12.2024
AHTPOTIOTEHE3E

45 OCHOBHEBIE CTaIUN https://infourok.ru/biblioteka/
AHTPOIIOreHe3a 23.12.2024 | biologija

16 [Taneoreneruka u
ITaJICOreHOMHKA 24.12.2024

47 DBOJIONHS COBPEMEHHOTO https://infourok.ru/biblioteka/
4elloBeKa 26.12.2024 | biologija
YenoBeueckue pachl.

48 [IpakTuueckas paborta No2 05 https://infourok.ru/biblioteka/
«M3ydeHne 3KOJOTHIECKHX ' 09.01.2025 | biologija
aJanTalMil 4YeI0OBeKay

49 MexaucIuIInHapHbIC
METO/IbI AHTPOTIOJIOTHH 13.01.2025

50 3apoKJIEHUE U pa3BUTHE http://www.myshared.ru/slide
OKOJIOTHHU 14.01.2025 | /203342/

51 MeTo bl PKOJIOTHH. 05 ht_tps://i_nfourok.ru/biblioteka/
JlaGopatopHas paboTa ' 16.01.2025 | biologija



https://infourok.ru/antropoge
https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/
https://infourok.ru/biblioteka/
http://www.myshared.ru/slide
https://infourok.ru/biblioteka/

«M3ydyeHne MeTOI0B
JKOJIOTUYECKHUX
HCCIIEA0BaHUN

3HaYEeHUE DKOJIOTUYECKAX

52 3HAHUM JJI YeIOBeKa 20.01.2025
53 T w— https:/_/videouroki.net/video/b
21.01.2025 | iologia/
Abuotnueckue pakropsl. CBeT
54 ;1%3;2:83:?;%@?;“01)' 05 https:/_/videouroki.net/video/b
. 23.01.2025 | iologia/
«BpolIsiBIEHNE pUCIIOCOOIEHNH
OpPraHW3MOB K BIUSHUIO CBETA
AOGuoTtnyeckue (HakTopsl.
Temmepatypa kak
55 ?;(a%i(gaﬁﬁinp?ggzp' 05 _https:/_/videouroki.net/video/b
. 27.01.2025 | iologia/
«BplIsiBIEHUE TpUCTIOCOOIEHUN
OpPraHU3MOB K BIHSIHUIO
TEMIEPATypPbI»
AbGuoTtnyeckue (HakTopsl.
Brnaxnocts kak
9KOJIOTHYECKU (hakTop. s . .
56 JlaGopaTopHas pabota No5 0.5 28.01.2025 ifl;'[lzzli;\;ldeourokl.net/V|deo/b
«AHATOMHYECKHUE
O0COOCHHOCTH pacTEHUH U3
Pa3HBIX MECT OOUTAHU)
57 Cpeibl 0BHTAHWS OPraHH3MOB _https:/_/videouroki.net/video/b
30.01.2025 | iologia/
58 BHOJIOTHIECKES PHIMBI _https:/_/videouroki.net/video/b
03.02.2025 | iologia/
59 XKuznenusie GopMel https://videouroki.net/video/b
OpraHH3MOB 04.02.2025 | iologia/
60 buoTtnueckue Gakropsl https://videouroki.net/video/b



https://videouroki.net/video/b
https://videouroki.net/video/b
https://videouroki.net/video/b
https://videouroki.net/video/b
https://videouroki.net/video/b
https://videouroki.net/video/b
https://videouroki.net/video/b
https://videouroki.net/video/b

06.02.2025

iologia/

61

3HaueHre OMOTHUECKHUX
B3aUMOJECUCTBUH IS
CYIIIECTBOBaHUS OPTaHU3MOB B
cpene oOuTaHus

10.02.2025

62

DKOJOTUYECKUE
XapaKTEPUCTHKH TIOIYJISITUU

11.02.2025

https://videouroki.net/video/b
iologia/

63

OcCHOBHBIE TTOKA3aTeNN
HOHYJ'ISIIII/II/II YHUCJICHHOCTD,
IJIOTHOCTh, BO3PACTHAS U
MOJIOBasi CTPYKTYypa

13.02.2025

64

OcHOBHEBIE TIOKa3aTeIn
MOITYJISIIIAN: POXKIAEMOCTB,
MPUPOCT, TEMIT POCTA,
CMepTHOCTB, MI/IFpaHI/II/I

17.02.2025

65

DKoJoruyeckas CTpykTypa
hinain

18.02.2025

https://videouroki.net/video/b
iologia/

66

JluHamuKa HOMyJsUU U e€
perynanus

20.02.2025

67

KpuBsie pocta uncieHHocTu
nonymsituu. Kpubie
BBIKMBAHUS

24.02.2025

68

DKoyornyeckas HUIIa BUA.
JlaboparopHas padota Neb6
«[IpucniocobneHust cemsiH
pacTeHUil K pacCeICHUIO

0.5

25.02.2025

http://www.myshared.ru/gsea
rch/?0=%D0%B1%D0%B8%
D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8 F

69

Bun xak cucrema nomynasuit

27.02.2025

70

3aKOHOMepHOCTI/I IHNOBCACHUSA U
MI/IFpaHI/Iﬁ KHUBOTHBIX

03.03.2025

71

Co00111eCTBO OPraHu3MOB —
OMOIICHO3

04.03.2025

https://videouroki.net/video/b
iologia/



https://videouroki.net/video/b
https://videouroki.net/video/b
http://www.myshared.ru/gsea
https://videouroki.net/video/b

DKocucremMa Kak OTKpbITas

http://www.myshared.ru/gsea
rch/?9=%D0%B1%D0%B8%

2| cherema 06.03.2025 DO%BE%D0%BBY%D0%BE
%D0%B3%D0%B8%D1%8 F
73 KpyroBopoT BemecTs 1 NOTOK
SHEPTUHU B IKOCHUCTEME 10.03.2025
74 OcHOBHBIE TIOKa3aTeNu
9KOCHUCTEMBI 11.03.2025
http://www.myshared.ru/gsea
75 DKOJIOTHYECKHE MUPaAMUJIbI reh/2g=%D0%B1%D0%B8%
13.03.2025 | DO0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8 F
76 W3menenus cooOIiecTs — https:/_/videouroki.net/video/b
CYKIIECCHH 17.03.2025 | iologia/
77 gﬁgfﬁéﬁ;ﬁiﬁgsgs;ﬁr}?' ht_tps://_multiurok.rl_J/fiIes/bioq
Lo 18.03.2025 | hieotsienoz-ekosistiema.html
DKOCHUCTEMBI MOPEIl M1 OKEAHOB
78 gﬁggﬁf;iif:;;gﬁfﬁ; ht_tps://_ multiurok.rl_J/fiIes/bioq
o ’ ’ 20.03.2025 | hieotsienoz-ekosistiema.html
CTEIIeH, MyCThIHD
http://www.myshared.ru/gsea
79 AHTPOTIOT€HHBIE IKOCUCTEMBI reh/2g=5%D0%B1%D0%B8%
24.03.2025 | D0%BE%D0%BB%D0%BE
%D0%B3%D0%B8%D1%8 F
YpOoakocucTeMsl. http://www.myshared.ru/gsea
80 IIpakTuyeckas pabora 05 rch/?q=%D0%B1%D0%B8%
«M3ydenue u onucaHue ' 25.03.2025 | D0%BE%D0%BB%D0%BE
ypOOIKOCUCTEMBD» %D0%B3%D0%B8%D1%8 F
3aKOHOMEPHOCTH
81 (hopMHUpOBaHUSI OCHOBHBIX
B3aMMOJICIICTBUN OPraHu3MOB 27.03.2025
B 9KOCHCTEMax
82 MexaHu3MBI BO3IEHCTBUS



http://www.myshared.ru/gsea
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3anH3HeHHﬁ Pa3HbIX TUIIOB HA
cyOOpraHM3MEeHHOM,
OPraHU3MEHHOM,
MOMyJIAUOHHOM 1
9KOCHCTEMHOM YPOBHSX

07.04.2025

83 Egglce?[iz?{;apl{aa oGomnouKa http://www.myshared.ru/slide
08.04.2025 | /793569/

3emn

84 VYuenne B. U. Bepnaackoro o
ouocdepe 10.04.2025

85 3aKOHOMEPHOCTH
CyIIECTBOBaHUS OHOChepbl 14.04.2025

86 KpyroBopoTs! BemiecTs u http://www.myshared.ru/slide
OUOreOXMMUYECKUE LIUKIIBI 15.04.2025 | /793569/

87 30HAIBHOCTH OHOCHEPHI. http://www.myshared.ru/slide
OCHOBHBIE OMOMBI CYIIIH 17.04.2025 | /793569/

88 YcrotunBocTh 6Hochepnl 91.04.2025

89 DKOJIOTHYECKHE KPU3ZHUCHI U X
MIPUYUHBI 22.04.2025

9 Bo3snelicTBue yenoBeka Ha _https:/_/videouroki.net/video/b
ouochepy 24.04.2025 | iologia/

91 ::;ES:I:TF;{II,{ISS;(1:1351[(61/112)?;:1171 _https:/_/videouroki.net/video/b
MHp 28.04.2025 | iologia/

92 OxpaHa npupoiblt 99.04.2025
OCHOBHBIE TPUHIIUIIBI

93 CTOMYMBOTO Pa3BUTHUS
ZGHOBGHGCTBapI/I IIPUPOABI 01.05.2025

94 PanmonanpHOe _https:/_/videouroki.net/video/b
MIPUPOIOTIOIL30BAHNE U 05.05.2025 | iologia/



http://www.myshared.ru/slide
http://www.myshared.ru/slide
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https://videouroki.net/video/b

COXpaHEHHE OMOJIOTHYECKOTO
pa3zHooOpa3us 3emiu

95

O06006meHne o Teme
«MuKpO3BOIIIOLUSA U €€
pe3yJIbTaThD»

06.05.2025

96

O06o06mIeHue Mo Teme
«MaxkposBoJironus u e€
pe3yIbTaThD»

08.05.2025

97

O0001IeHne 1Mo TeMe
«IIpoucxoxaeHue u pa3BUTHE
SKU3HU Ha 3eMiie)

12.05.2025

98

O06o001menue mo Teme
«ITpoucxoxieHre YeIoBeKa —
AHTPOTIOTCHE3)

13.05.2025

99

O06001menue mo Teme
«3JKOJIOTUS — HayKa O
B3aMMOOTHOUIECHUSIX
OpPraHU3MOB»

15.05.2025

100

O06001IeHue 1Mo TeMe
«OpraHu3msl U cpejia
oOuTaHus»

19.05.2025

101

O0o001Ienne o TeMe
«IKOJIOTHS BUIOB U
nomyJsiuiiy. Mrorosas
KOHTpPOJIbHAs paboTa.

20.05.2025

102

O060011IeHNE IO TEME
«buocdepa — rinodanpHas
HKOCHCTEMAY

22.05.2025

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* buonorus. buonorudeckne cucTeMsl U MPOIECCH; yIiIyOseHHoe o0yuenue, 10
kiacc/ Tepemor A.B., [lerpocoBa P.A. O01iecTBO ¢ orpaHU4eHHOMN
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

* buonorus. buonornyeckue cucteMbl U IPOLECCHI; YIiIyOJieHHOe 00yueHue, 11

kiacc/ TepemoB A.B., [lerpocoBa P.A. O01iecTBO ¢ orpaHU4eHHOMN
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJA

* MULTIMEDIA — nogaepxka kypca «O01as Ouonorus»;

* JJabopatopus KJIETKA; Metoaunuyeckue marepuansl: COOpPHUK HOPMAaTUBHBIX
nokymeHToB. buonorus /Coct. 3.J1. Jlnenpos, A. I'., ApkaaseB. — M.: JIpoda,
2010
Crnucok auTepaTyphl AJIsl YIUTEIS

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosiorus. bonbioi
CIIPAaBOYHUK JIJIsI IKOJLHUKOB U MOCTYMNAOIIKX B By3bl. — M.: JIpoda,

2011
2. bonrosa U. B. Coopuuk 3ama4d mo OO01mieit 6MoJIOTHH SIS TOCTYIAIOITUX B
BY3bl. — M.: «OHuKC 21Bex» «Mup u oopazoBanue», 20123 Koznosa
T.A., Kyamenko B.C. buonorus B Tabnuiiax 6-11 kinaccel. CripaBo4HOE 1Mocooue.
— M.: Ipoda, 2010
JlononHUTENbHAS TUTEPATYpA IS YUUTENS:

1. Anacracosa JI.I1. O6mas 6uonorus. lugaktuueckue Matepuaiibl. — M.:
Benrana-I'pad, 2010.- 240c.

2. Vranora T. B. COopHHK 3a1aHuit 10 00IIIeH OMOJIOTHH: TTOCOOUE ISt
ydamuxcs oomieoopazosar. yupexaenuii /T.B. Banosa, I'. C. KanuHosa,
A.H.Msrkoa. — M.: Ilpocsemienue, 2012
3. Koznoga T.A. Konocos C.H. Jlunakrrudeckrue KapTOUYKH-3aIaHMS 110 00IIei
ouonoruun. — M.: Uznarensckuii Jom «["enmxrep», 2012 — 96c¢.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

www.bio.1september.ru - razera «buosorus - npuioxeHue K «1 CCHTIOPsI»
WWwWw.bio.nature.ru - HaygHbIe HOBOCTH OHOJIOTHH

Www.edi0S.ru - DHI0cC - HEHTP AUCTAHIIMOHHOIO 00pa30BaHHMS
www.km.ru/education - YueOHble MaTepualbl U clioBapy Ha caiite «Kupuiur u
Medomuii» http://school-collection.edu.ru Equnas kostekius iudpoBbIx
00pa3oBaTEIbHBIX

pecypcos. http://window.edu.ru/ Equnoe okHO qocTyma K 00pa3oBaTelbHbIM
pecypcam



http://www.priroda.ru — IIpupona: HalMOHATBHBIN TOPTAL.

http://obi.img.ras.ru — basa 3uanuii Mo OMOJIOrUH YeI0BeKa. YUeOHHK 110
MOJIEKYJISIPHOMN

OMoJ0run 4enoBeka, OMOXUMUH, (PU3NOJIOTUHU, TEHHON U OEJIKOBOM MHKEHEPHUH.
http://www.zoomax.ru — 300JI0rus: 4YeI0BEK M JOMAIIIHHE KHBOTHBIE.
http://www.fipi.ru — ®enepanabHbIi HHCTUTYT MEAATOTHYECKUX U3MEPEHUN






