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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo yueOHOMy mnpenmery "buomorus" (manee - Ouosorus) Ha
YpOBHE cpeqHero obiiero oopa3zoBaHusi pa3padoraHa Ha ocHOoBe dDenepanbHOro
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpa3zoBanuu B Poccuiickoit deneparumy,
OI'OC COO, Konuenuuu mnpenonaBaHusi ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX IOJIOXKEHUH (penepanbHON paboyelt mporpaMMbl BOCITUTAHUS.

VYuebOnblii npeamer «buonorus» yrinyonéHHoro ypous m3ydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB NpeaMeTHOl obnactu «EcTecTBeHHO-
HayuHble npeameTsl». CormacHo mnonoxenusm PIOC COO npoduabHbIe
yueOHbIE MpEIMEThI, U3ydyaeMble Ha YriiyOJIEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
muddepennmanu  OOy4eHUsT Ha YpOBHE CpeaHero oOmiero ooOpa3oBaHUsl U
NpHU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHHUM
o01uM, cpeqHuM NpodecCUOHANBHBIM U BBICIIUM 0Opa3oBaHueM. B To xe Bpems
KOKIbIH M3 DJTUX Y4eOHBIX TMPEJAMETOB JIOJDKEH OBITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pa30BaTEIbHBIX, BOCHUTATENIBHBIX M Pa3BUBAIOIINX
3a/lay, CBA3aHHBIX C MpOoQoOpUEHTAlMEeld OOy4YaloIUXCd U CTUMYJIUPOBAHHEM
MHTEepeca K KOHKPETHOM 00J1acTH HAy4YHOTO 3HAaHHWS, CBSA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUX0JIOTHEHN, CHOPTOM WJIM BOSHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mipeamery "buomorus" ma€t mpeacraBlieHHE O
HeNMu M 3ajadax Hu3ydeHus ydeOHoro mpeamera «buosorus» Ha yriayOn€éHHOM
ypOBHE, onpeenseT o0s13aTeIbHOe (MHBAPUAHTHOE) IPEIMETHOE COJIEpKAHUE, €TO
CTPYKTYpHpOBaHHE TIO pa3feiaM W TemaMm, pachpelielieHue 1o Kjaccawm,
PEKOMEHyeT MOCIEA0BATEIbHOCTh M3yUYEHHUS Y4eOHOro MaTrepuana ¢ yd4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO Ipoliecca,
BO3pAaCTHBIX OCOOCHHOCTEW oOydaromuxcsa. B mporpamme 1o  OuoJOTHH
peanu3oBaH MPUHIUI TPEEMCTBEHHOCTH C HW3y4eHHEM OMOJIOTMM Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Oyarogapss 4YeMy TMPOCMaTPHUBACTCS
HAIPABJICHHOCTh HA  TOCIEAYIOIIEe pa3BUTHE  OWOJIOTHUYECKUX  3HAHHM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, MPEACTaBICHUNA O 310pOBOM 00pa3e XU3HH, Ha
BOCIIMTaHHE OEpeKHOTO OTHOLICHWS K OKpYyXalomeW npupogHoil cpene. B
nporpamme Mo OMOJIOTUH TaK)Ke MOKa3aHbl BO3MOKHOCTH Y4eOHOTO MpeaMeTa
«buonoruss» B peamuzanuu  TpedoBanuiit PI'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METAlPEAMETHBIM M IPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
(GopMUPOBAaHUM OCHOBHBIX BHJOB yue€OHO-TIO3HABATENIbHON  AESITEIHbHOCTU
O0y4arouMxcs IO OCBOCHHUIO COJECpKaHUS OHOJOTHMYECKOro OOpa3oBaHMs Ha
YPOBHE CpeHero 00IIero oopa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuero oopa3zoBaHUs
3aBeplIaeT OMoJIOrMueckoe oOpa3oBaHHME B IIKOJE W OPHUEHTUPOBAH HA



paclvpeHrue U yriyoJieHue 3HaHUM oOydaronmuxcs O KMBOM HPHUPOIE, OCHOBaX
MOJIEKYJIIPHOM W KJIETOYHOM OMOJOrMu, 3MOpPUONIOTMM W OHUOJIOTHHU Pa3BHUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIIMOHHOTO YYEHHS U KOJOTHH.

N3yuyenune yueOHoro mnpeamera «buonorus» Ha yriayOJe€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOHIMXCA K MOCIEAYIOUIEMY MOIYYEHHUIO
Omosiort4eckoro  oOpa3oBaHuUsi B By3aX W OpraHU3alUsaX  CPEIHEro
npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro cojepKaHHUsl COCTaBIsET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU HM3YYEHUH  OOyYaromIMMUCs
COOTBETCTBYIOIIMX CUCTEMATHYECKUX PA3eIOB OMOJOTMU Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3TM 3HaHUA TONydaroT pa3Butue. Tak,
paclIMpeHbl U YyriayOneHbl OHOJOTMYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTUYECKHUE CBEICHUS MPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanusi OUOJOTHYECKUX 3HaHUHM ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMH OOYYAIOIIMMHCS TMPU H3YyUYEHUU
¢u3uku, XuMuu, reorpaduu 1 MaTEMATUKH.

CtpykTypa mporpamMmbl 1o yueOHoMmy rmpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIIOIHOHHBIA MOAXOABl K HM3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3AIMU, SBOJIOIMHA OPraHMYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OHOJIOTMYECKOro pa3HooOpasusi minaHeTel. Tak, B 10 kiacce
U3YYarOTCSl OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OHOJOTHH, SMOPHOJIOTUU U
OMONIOTUN PAa3BUTUS, TEHETUKH U CEJEKIHMH, OMOTEXHOJOTHMH M CHHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydJaromuXxcs 1o OOTaHWUKE, 300JI0THH,
aHatomuu, Qusnonoruu uenmoBeka. B 11 kimacce u3y4arOTCS HBOJIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHU U yUYeHHUe 0 brocdepe.

VYyeOnbiii  mnpeamer  «buomormsi»  mpuszBaH  00eclEeYUTh  OCBOEHUE
00y4arouMMucs: OMOJIOTHYECKUX TEOPUH M 3aKOHOB, UAEH, MPUHILIUIIOB U MpaBHIL,
JIe)KAINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00pa3MH M OCOOEHHOCTAX KJIETKH, OpPTraHu3Ma, MOMYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKEHUAX, COBPEMEHHBIX
HCCJIEI0BAHUSX B OMOJIOTMH, PUKIAAHBIX aCIEKTaX OMOJIOrMYeCKUX 3HaHUM. [l
pa3BUTHS M NOAJEPKAHMS HMHTEepeca oOOydaromuxcs K OHOJIOTMM Hapsgy co
3HAYUTEIBHBIM OOBEMOM TEOPETUUYECKOIO MaTepuaja B COAEPKAHUHU MPOrPaMMBI
Mo OMOJOTHM MPETYCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAHOBJIEHUS U Pa3BUTHUS
TOW WM HMHOM oOjacTu OWOJIOTHMH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B pEHICHUE BAXKHEHIINX OMOJOTMYECKUX U IKOJIOTMYECKUX MTPOOIIEM.



Lens n3yuenus yueOHOro mpeamera «bruojorus» Ha yriryOJIEHHOM ypOBHE —
OBJIaJIcHNE  OOYYAOIIMMHCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAITBHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © NPHOOPETCHHE YMCHHMA
MCII0JIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONpEAeNEHHON 00acTu
npo(ecCUOHaNbHON NESITeIbHOCTH, CBSI3AHHOM C OWOJOrMed, WIh K BBIOOpY
y4eOHOT0 3aBeICHUS JJIsl IPOJAOJIKEHUS OUOIOTHYECKOro o0pa3oBaHus.

JlocTikenne 1enw W3ydeHHs ydeOHoro mpeamera «buomorus» Ha
yriay0aEHHOM YPOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIONTUX 3a1a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHHMHA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIHAX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
NpaBWJIaX, COCTABIISIIONTUX COBPEMECHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPA; O
CTPOCHUHU, MHOTOOOpa3MM M OCOOCHHOCTSX OHMOJIOTMYECKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJISIIKs, BUI, OMOreoreHos3, ouocdepa); 0 BIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX HCCIICIOBAaHUAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOIIMXCSA C METOJaMH TO3HAHHUS >KHUBOW IPUPOJIBIL:
UCCIICIOBATEILCKUMH ~ METOJaMU  OMOJIOTMYECKMX HayK (MOJICSKYJISIPHOH W
KJICTOYHON OWOJIOTHUH, HMOPHUOJIOTMM ¥ OWOJIOTUH PpAa3BUTHUSA, TCHCTHKU W
CCJICKIIMY, OWOTEXHOJIOTMHM M CHHTETUYCCKOH OMOJIOTHH, IaJIcOHTOJIOTHH,
HKOJIOTMHM);  METOJAaMH  CaMOCTOSITEIBHOIO  TMPOBEIECHUS  OMOJIOTMYECKHUX
uccienoBaHuid B Jjabopatropum W B mpupoje (HaOmroJleHHe, W3MEpeHue,
AKCIIEPUMEHT, MOJICIIMPOBAHHUE);

OBJIaJICHWE OOYYalOUIUMHUCS YMEHUSIMHU: CaMOCTOSITEIbHO  HAaXOJHUTh,
aHAIM3UPOBATh U HCIIOJIB30BAaTh OHOJOTUYECKYI0 HH(OpPMAIMIO; TMOIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH M CHMBOJIMKOHM; yCTaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMAIbHO-DKOHOMUYECKMMH U  JKOJOTHUYECKHUMU
npoOieMaMu 4YeOBEYECTBa; OLICHUBATh IOCIEJCTBUS CBOEH JAESITEIBHOCTH TIO
OTHOIICHUIO K OKPYXKAIOIIeW NPUPOIHON cpene, COOCTBEHHOMY 3/0pPOBBIO H
3I0POBBIO  OKPY)KAIOIIUX  JIIOJIEH; OOOCHOBBIBAaTH H  COOJIIOMATh  MEpHI
npouakTUK WHGEKIIMOHHBIX 3a00JI€BaHU, TIPABWIIA MOBEJICHUS B MPUPOJE H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW JKM3HENEATEILHOCTH B UPE3BBIYATHBIX
CUTyallUsIX TPUPOJHOTO M TEXHOTCHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OHMOJIOTHH;

pa3BHUTHE Y OOYYAIOIIMXCS WHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TMPOIECCE 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUSIMH ¥ COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 TpoOJIeMaMH, METOJO0JIOTHEH
OMOJIOTUYECKOTO WCCJICIOBaHMSI, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNMN, PEIICHHS] OMOOTHYECKUX 3a/1a4, MOJICIUPOBAHMS OMOTOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTaHUE y OOYJAIONINXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIC B
IIEJIOM U K OTHIETBHBIM €€ 00BhEKTaM | SBICHUSAM; (POPMHPOBAHUE IKOJIOTUIECKOMH,
TCHETHYECKOW TpPaMOTHOCTH, OOINEH KyJIbTYyphl TIOBEACHHS B  IPHPOJC;
WHTETPAIllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpETeHHEe  OOYYaIOIIMMKCS  KOMIIETGHTHOCTH B pallMOHAIBHOM
MIPUPOJIONOIB30BaHNHU  (COOJIIOICHUE TPaBWJI TOBEACHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, Ouocdephl), COXpaHEHUH COOCTBEHHOTO 370POBbsI U 3I0POBBS
OKpyXXaromux Jojed  (cobmomeHuss wmep npoduiIakTUKU — 3a00J€BaHUM,
oOecrieueHue OC30MACHOCTH JKHU3HEACITCIBHOCTH B UYPE3BBIYANHBIX CHUTYaIMSIX
NPUPOJHOTO M  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCIIOJIb30BaHHUS
OMOJIOTUYCCKUX 3HAHUN U YMEHHUI B TIOBCEIHCBHOM JKU3HM;

CO3/IaHME€  YCJOBHMA  JUIsi ~ OCO3HAaHHOTO  BbIOOpa  OOYyYarOIIMMUCS
VHIUBHUAYaTbHOU oOpazoBaTenbHON TPACKTOPUHU, CIOCOOCTBYIOIIEH
NOCJIeYIONIEMY TMPO(ECCHOHAIBHOMY CaMOOTPEEICHNI0, B COOTBETCTBUH C
WHIVUBUAYaTbHBIMU UHTEPECAMH U IMTOTPEOHOCTIMU PETHOHA.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMHU Ha yriyOJIeHHOM
YpOBHE CpelHero obiiero odpazoBanusi, coctarisieT 204 vaca: B 10 xiracce — 102
vaca (3 yaca B Hezenmo), B 11 kimacce — 102 yaca (3 vaca B Hezemio).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOy4YEHHsS OUOJIOTUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEp)KaHHUS M HAIMpPaBICHHOCTH Ha
NPOJOJIKEHUE OHMOJOTHYECKOTO O00pa3oBaHHUS B  OpraHU3alUsX  CpPEIHEro
po(ecCUOHAIBLHOTO U BBICIIEr0 00pa30BaHMUs.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJCHUE JTA0OPATOPHBIX M MpakTUYeCKUX paboT. Takxke ydactue
00ydJaromuxcs B BBINOJHEHUU IMPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMNpEJeNsieTcsl y4uTeleM Ha OCHOBE  HMEIOIIMXCS
MaTePHUATIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOJIHBIX YCIOBHIA.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue MpOrpamMMbl, BBIJICICHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi OMoJIOTUsS — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouosioruu.  buonornueckue HayKd W HU3ydyaeMble ~HUMH  TPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAJAHBIE W TIOMCKOBBIE HAay4YHbIC MCCICAOBAHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. I[Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHWe OMOJIOTHHU B
MPAKTUYECKON JEATEIbHOCTH 4YEJOBEKAa: MEIUILIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHE MPUPOJIbL.

JdemoHcTpanuun

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apseu, I'. Mennens, B. . Bepuanckuii, U. I1. IlaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. bemnses.

Tabnmuuel u cxembl: «CBsi3b OMOJOTHMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble CHCTEMBI M UX U3y4YeHHUE

XKupble cucTeMbl Kak mpeaMerT u3ydeHus Ouonoruu. CBONCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MJUCKPETHOCTb U LEJIOCTHOCTb,
CIOKHOCTb M YHOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpraHU3aIlusi,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJICKYJISIDHBIM, KJIETOYHBIN,
TKAHEBBIH, OpTraHU3MEHHBI, MOIYJIIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(bmoreoneHoTndeckmii), OwmochepHsiii. Ilporecchl, MPOUCXOAAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KUBOro. JKHW3HB Kak (opMa CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromue >KMBbl€ CUCTEMBI HAa PAa3HbIX YPOBHSIX OpraHU3aLIAH.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonmornueckod Hayku. HaGmiomenue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AaMs, MeTaaHanus3. [loHsaTre 0 3aBUCUMOM U
HE3aBUCMMOW TniepeMeHHOW. IInanupoBanme skcnepumenta. IlocrtanHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owuomormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaToB. [IpyuMHBI WCKaXkeHHWs pe3yJIbTaTOB JSKcnepuMmeHrta. llonaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmumpl u  cxembl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buonorunyeckue
cucTteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OPraHU3ALMU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU MKHUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEUEeCKOro opranusMa», «buoreoinenosd», «buocdepar», «Metoab
M3y4YEHUS JKUBOU MPUPOJIBI».

O6GopynoBanue:  nabopaTtopHoe  oOOpymoBaHUE Uil NPOBEJCHUS
HaOJI0ICHUM, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonb30BaHUE pa3NIMYHBIX METONOB IIPHU
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QYHKIIMOHANbHAS €QuHUIA >KuBoro. KMcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. IMlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHUSI COBPEMEHHOW KIJIETOUYHOMU
TEOPHH.

Meronpl  MOJIEKYJISIpHOM M KJIETOYHOM  OHMOJOTMH:  MHKPOCKOIIHUSA,
xpomatorpadus, 3ekTpodope3, METOJl MEUYEHBIX aTOMOB, AuddepeHnnaIbLHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @pukcuposanmvix
K1emok. DNEeKTpOHHasi MUKpockonus. Kougokanvnas muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illneitaen, P. Bupxos, K. M.
bap.

Tabnuuel n cxembl: «CBETOBOM MHKPOCKOIDY, «IEKTPOHHBIA MUKPOCKOI,
«HcTopus pa3BUTHS METOJIOB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATBHBIX KIETOK.

IIpakTuyeckass padora «l3yuyeHne METOJOB KIETOYHOH OHOJIOTHHU
(xpomatorpadus, amexrtpodopes, auddepeHmaTLHOE IEHTPUDYTUPOBAHUE,
[ILIP)».

Tema 4. Xumudeckasi Opranu3anms KJIeTKH

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMHKPOIJIEMEHTHI.
Boma u €€ posib Kak pacTBOpPUTENS, PEArcHTa, y4acTUE B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OUOJOrnyeckas
posib. POsib KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKUM. buonorunyeckue mnonumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTypsl O0eIKOBOM MoiieKkynbl. [lepBuunas
CTpyKTypa Oenka, menTuaHas CBA3b. BTopuyHas, TpeTWYHas, YETBEPTUYHASL
cTpykTypbl. Jlenatypauus. CpoiictBa OenkoB. Kiaccudukanus  OeiaKoB.
buonornueckue Qpynkunn 6enkos. Ipuonul.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOCaxapubl U NOJUCAXapUIbI.
OO6mmii 1naH cTpoeHHs U (U3HKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonornyeckue pyHKIUMU yriIeBOIOB.

Jlununel. 'mapopunsHO-ruApOodoOHBIE cBOMCTBA. Kiaccudukanus aunuaos.
Tpurnuuepunsl, Qocomunuasl, BOCKH, cTepoubl. buomornueckue QyHKUUU
munuaoB. OO1ue cBOMCTBa OMOJIOrMYECKHX MEMOpaH — TEKy4eCTb, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, OTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunsl. Ipunnun kommuiementapHoctu. [lpaBwio UYapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonorndyeckue ¢pyuknuu JJHK.
Buasl PHK. ®yukuuu PHK B knetke.

Crpoenne monekynbl AT®. Makpospruueckue cBa3u B Mojekyiie ATO.
buonornueckue pynkiuu AT®. BoccTaHoBIEHHBIE IEPEHOCUUKH, UX (YHKIIMU B
kinetke. [pyeue wuyxneosuompugocghamor (HT®). CexBenupoBanue JIHK.
Memoovl cenomuxu, mpanckpunmomuKu, nPpomeoMuKHu.

CtpykTypHas Ouosiorusi: OMOXUMHYECKUE U OMOPU3NYECKUE HCCIIEAOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOjeKkyn. Modenuposarue
CMpYKmypuvl U QYHKYUti 6UOMONEKYN U UX KOMAIIekcos. Komnwvromepnolii ouzatin u
OpeanuyecKull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO0208.

JdeMoHCcTpamuun

[Toprpetsr: JI. Ilomunr, [dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Coaurep, C. IIpy3unep.

Huarpammel:  «PacripeneneHue XUMHYECKHX JJIEMEHTOB B HEKHBOU
npupoae», «PacrpeneneHue XUuMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOIEH.

Tabnmuuer u cxembl: «llepuogndeckass Tabnuia XMUMHUYECKHX AIIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKYyJbl  Oenka», «CTpyKTypbl OENKOBOM MOJEKyJbD», «CTpoeHHE MOJIEKYI
yraeBoJoB», «CrTpoeHue Monekyn JaunuaoB», «HyKIeHMHOBBIE KHCIIOTBDY,
«Ctpoenue moinekyibl ATO».

O6opynoBaHue: XUMUYECKas MOCy/a U 000pyI0BaHUE.

JlabopaTopHas padora «OOHapyXeHHE OCIKOB C TTOMOIIBIO KaYeCTBECHHBIX
peaKum».

JlabopaTopHass  pabora  «lccinemoBaHue — HYKJIECHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n pyHKUIMH KIeTKHU

Tunel KJIETOK: »JyKapuoTHyeckKass U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.



Crpoenue npokapuoTuueckoit kiueTku. Kiierounas creHka OakTepuil u apxei.
OcoOEHHOCTH CTpPOEHMsI TeTepOTPO(GHON M aBTOTPO(HON MNPOKAPUOTHUYECKHUX
KJIeTOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crtpoenue U (YyHKIMOHUPOBAHHE YKapUOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (masManemma). CTpykTypa IMIIa3MaTHYECKOM
MeMOpaHbl. TpaHCcOpT BELIECTB Yepe3 IIa3MaTHUYeCKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obneruénnas aud@ys3us), aKkTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTuBHbIM TpaHcnopt). llomynponunaemocts MemOpanbl. PabGorta HaTpwmii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
cteHka. CTpykTypa v QyHKIMH KJIETOYHOM CTEHKU pACTeHUI, rpHOOB.

[utomna3zma. Luto3one. [{utockenet. JBuxkenue nuroruiazmMbl. OpraHou bl
kiaeTkd. OpgHoMeMOpaHHbIE OpraHOUbl KJIETKU: OHHAOIJIA3MaTHYecKas CeTb
(BIIC), anmapat I'onbaxu, JIU30COMBI, WX CTpoeHHWE M (PyHKIMH. B3aumMocBs3b
OJIHOMEMOpPAHHBIX OPraHOUAOB KIEeTKH. CTpoeHHe TpaHyJIspHOTO PETHUKYIyMa.
Mexanuzm nanpaenenus odeaxos ¢ IIIC. Cunte3 pacTBOpUMBbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['magkuii  (arpaHyisipHbIA)  SHIOIUIa3MATHYECKUU
petukynym. CekpetopHast QyHkius anmnapata [onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka benxkoe 6 annapame [onvoocu. Tpancnopt
BEILECTB B KJIETKe. Bakyonu pactutenbHbIX KieToK. Kiietounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABI  KIETKH:  MHUTOXOHJAPUM,  IUIACTHUJIBIL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoerne u (yHKIIMM MUTOXOHIpUN W 1uiactun. IlepBuuHsle,
BTOPUYHBIE W  CIOXKHBIE  IUIACTUABI  (DOTOCHUHTE3UPYIOIIUX  DYKApUOT.
XJIOpOIUIACTHI, XPOMOIUIACTBI, JIEUKOIIJIACTHI BHICIIIUX PACTCHUM.

HememOpannbie opranonapl kieTkd CTpoeHHe W (YyHKIIMM HeMEeMOpaHHBIX
OpraHoOuJ0B KJIETKH. PuGocomsr. IIpomesicymounvie Qunamenmsi.
MukpodunameHTsl. AkmuHogvle Muxpoguiamenmol. MBIIIEYHBIE  KIETKH.
Axmuno8ble KOMNOHEeHMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KneTounsrit
neHtp. CrTpoeHue U JBWKEHHE JKIYTHKOB M pPeCHUYEK. MUKpoTpyOOUuKH
nuToriasmel.  LlenTpuons. benxku, accoyuuposanuvie ¢ MUKpo@uiamenmamu u
muxpompyodouxamu. Momopnuvle benxu.

Anpo. O6osouka siapa, XpOMATHH, KapHOILJIa3Ma, SAPBIIIKH, UX CTPOEHUE U
bynakiuu. Sneprpiii  6enkoBbIii MaTpukc. I[IpocTpaHCTBEHHOE PpAaCMOIOKEHUE
XpoMOcoM B HHTephazHOM sape. Idyxpomamuu u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHOU 00010YKU 6 mumosze. Foephulil
mpancnopm.

Kiterounsle BkntoueHusi. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK DYKapHOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHON).

JdemoHcTpanumn



[optpersr: K.C. MepexkoBckui, JI. Mapryinuc.

Tabmuiet U cxembl: «CTpOeHUE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoeHHEe  pacTHTEeNbHON  KiIeTkm», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHNE TPOKAPUOTHICCKON KICTKI.

OOopyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIpPENapaThl PacTUTCIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KIETOK.

JlaGoparopnass paGora «l3ydyeHue CTpPOCHMS KIETOK Pa3IMYHbIX
OpPTaHU3MOB.

IIpakTnuyeckas padora «/3yueHne cBONCTB KJIETOUHONH MEMOPAHbBI».

JlabopaTopHas padora «lccnenoBaHue rmiazMoiu3a U JEIjia3Molii3a B
PaCTUTEIIBHBIX KICTKAX).

IpakTuueckass  padora  «l3ydyeHwe  ABWKCHHS  IUTOIUIa3MbI B
PaCTUTEIIBHBIX KIICTKAX).

Tema 6. O0OMeH BellecTB U MPeBpallleHle JHEPTHH B KJIETKe

AcCCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboym3Ma. Tumsl oOMeHa
BEIICCTB: aBTOTPO(HBIA W TeTepOTPO(HBINA. YdYacThe KHUCIOPOJa B OOMEHHBIX
nmpoiieccax. OHepreTuueckoe obecrieueHue KieTKku: TmpeBpamnienue ATD B
oOMEHHBIX TIporeccax. DepMEHTATUBHBIA XapakTep peakIWid KICTOYHOTO
meTabonuzma. DepMeHThl, WX CTPOCHHE, CBOWCTBA U MEXaHU3M JIEUCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHl M OENKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuyHBI CUHTE3 OpPraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoKcuceHHbl U OKcueeHHbll omocunme3 y oaxkmepuii. Ceemocodouparoujue
nUSMeHmbl U NUSMEeHMbl PeaKyuoHHO20 yeumpa. Polb XJIOpOIIacTOB B IMpoIlecce
dboTocunTe3a. CBeToBas u TeMHOBas (a3bl. @omoovixanue, Cs., Cs. u CAM-munsi
gomocunmesa. IIponykTuBHOCTh (hoTOCHMHTE3a. BimsiHue pa3nmuyHbIX (HaKTOpOB
Ha CKOpOCTh (hoTocuHTE3a. 3HaUeHHUE (POTOCUHTE3A.

XEeMOCHHTE3. Paznoo6pazue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, >Kele300aKTepuu, CepoOaKTepuHu, BOJOPOIHBIC
OakTepun. 3HaYCHUE XEMOCHHTE3a.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. I[IpomykTel OposkeHHS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YyAUTEIH O0JIC3HEH.

AdpoOHBIE OpraHu3MBl. Orarbl DSHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN 3TaIl. [ THKOINU3 — OECKUCIOPOIHOE PACHICINICHUE TITFOKO3BI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ouonorndeckoro okuciaeHus. [{ukmnyeckue peaknun. OKUCTUTEIBHOE
dbochopunupoBanue. Inepeus membpaunnoz2o epaduenma npomornos. Cunmes



ATD: paboma npomonnoti AT®-cunmazer. IlpeumymiecTBa a3poOHOTO MyTH
oOMeHa BelecTB nepesi aHadpoOHbIM. I(HPEKTUBHOCTH IHEPTETUUECKOT0 OOMEHa.

JdemoHcTpanumn

[Hoptpersr: [Ix. Ilpuctiu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Onrenerapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «POTOCUHTE3», « IHEPreTUYECKUN 00MeH», «bruocuHTe3
oenkay, «CtpoeHue pepMeHTa, «XEMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYI0BaHUE SISl IPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass  pabora «l3ydyeHue  KATAIMTUYECKOM  aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMuIa3bl UM KaTaias3bl)y.

JlabopaTtopHass paGora «l3yuenue (QepMEHTATUBHOIO paCIICTUICHUS
MEPOKCHUIA BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHass pa6ora «CpaBHeHHME TIpollecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

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

Peakniuu matpuyHoro cuutesa. [IpuHIMI KOMIIEMEHTAPHOCTH B PEAKITUIX
MaTpUYHOTO CUHTe3a. Peanu3anusa HacneacTBeHHOW nHopmanuu. ['eHeTnyeckuit

KOJZI, €ro CBOMCTBA. TpaHckpurnius — mMarpudHbid cuHTe3 PHK. [IpuHumme:

TPAHCKPUMIMU: KOMIIJIEMEHTAPHOCTh, aHTUIIAPAJIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancmsiius u e€ stanel. Yuactue TpancnoptHbix PHK B Onocunrtese 6enka.
VYcnoBust OuocunTeza Oenka. KomaupoBanwe amMuHOKUCIOT. Ponb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
OPOKAapUOT U 3YKapHOT. Perynsiuss akTUBHOCTHM T€HOB y IpokapuoT. ['mmorte3a
onepona (®. XKako6, XK. Mano). MozrexynapHnvie mexanuzmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsayuu pabomel 2enog. Perynsannus oOMEHHBIX
MPOLIECCOB B KJIeTKe. KieTouHbIli romeocTas.

Bupycsl — Hekierounbie (OpMBI )KU3HU U 00NHMraTHbIe napa3utbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Ku3HeHHbIU YUK
JIHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, obaxmepuoghaeos.
Obpamnas mpanckpunyus, pegepmasa, UHmezpasd.

BupycHble 3a00neBanus 4yenoBeka, »KUBOTHBIX, pacteHuid. CIINI, COVID-
19, comumanbHbIC U METUIIMHCKUE MTPOOIJICMBI.

buoungopmamura: unmespayua u ananuz dorvuux maccusos («bigdatay)
CMPYKMYPHLIX OUoI02UYecKuUx oanHvix. Hanomexunonoeuu 6 ouonocuu u meouyuHe.
lpoepammupyemvole hynxkyuu 6eaxkos. Cnocobwvt 00cmasKu 1eKapcme.



JdemoHcTpanumn

IHoptpersr: H. K. Konsnos, JI. . UBaHOBCKUI.

Tabmuuel u cxemsl: «buocunres Oenkay, «l'eHeTnueckuit Koa», «Bupycoe»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3naHne MOJEIN BUPYCA.

Tema 8. ’KusHeHHBbIH UK KJIETKH

Knerounsrii 1wk, ero mnepuoasl W peryisuus. Wurtepdaza um  mutos.
Oco0eHHOCTH TMpolieccoB, MpoTeKammux B uHTepdasze. [loAroTtoBka KIETKH K
nenenuto.  IlpecuHterndeckuid  (MOCTMUTOTHUYECKHM),  CUHTCTHYECKUNA WU
MOCTCHUHTETHYCCKUI (MPEMUTOTUYECKUH ) TIePHOIbI HHTEP(DA3bI.

Martpuunsiii cunre3 JIHK — pemmkanums. Ipunnuner permmmkanuun JITHK:
KOMIUIEMEHTApHOCTb,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUIEIBbHOCTD.
Mexannsm perummkauuu JTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u

TenmoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTum. JlumiaougHeiii u
rariouaHbld - Habopsl  XpoMocoMm. ['omonorumunble Xxpomocombl. IlonoBbie
XpPOMOCOMBI.

lenenue knetkn — MHUTO3. CTaguum MHUTO3a M MPOUCXOIAIINE B HHX

nponecchl. Tunbl Muto3a. KapruokuHes u nurtokuHe3. buonorndeckoe 3HaueHue
MUTO3a.

Perynsuusa mutoTmyeckoro nukia kiuetku. [Iporpammupyemasi KieTOudHas
rudeb — arorTos.

Krnerounoe snmpo, XpoMOCOMBI, (yHKIIMOHAJIbHAsI Te€HOMHKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eubeau xiemok. «l{ugposas
K1emKkay — ououngpopmamuieckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumpl 1 cxembl: «KHU3HEHHBIH UK KIeTKN», «Muto3y, «CtpoeHue
xpomocom», «Permukamusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapaThl: «MUTO3 B KIETKax
KOpEUIKa JIYKay.

JlaGopaTopHasi padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHnas pa6ora «Habmonenrne MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenne u pyHKIIUM OPTraHU3MOB

buonornueckoe pazHooOpazue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOUHbBIE OPTaHU3MBbI.

OcoOEHHOCTH  CTPOEHUSI W JKU3HEACITCIIBHOCTH  OJHOKIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TPUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APYrue NpoTUCThI. KoJTOHHaIbHBIE OPraHU3MBI.



B3aumocCBsA3p 4acTed MHOIOKJIETOYHOIO OpraHus3ma. TKaHU, OpraHbl U
cuctembl opranoB. Opranusm Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacteHuidd. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJAIIAs, OCHOBHasi, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(YHKUIUH U pacmoiIoKeHUs TKaHEH B opraHax pacTeHUM.

TkaHu XKUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAHEH: AMUTEIHAIbHAS,
COCIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpoeHus, (PYyHKUUA U
PacMoJIOKEHHS TKAHEW B OpraHax >KUBOTHBIX U YEIIOBEKA.

Opranbl. BererarnBHble W T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMbI OPTaHOB KMBOTHBIX U 4el0BeKka. DyHKIIUM OPTraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOUHBIX >KMBOTHBIX. HapykHblii ¥ BHyTpeHHUU ckener. CTpoeHue u
THUIIbI COCIMHEHUS] KOCTEM.

JIBrokeHne  opraHu3moB.  J[BMJKEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEO0ouIHOE, XKTYTUKOBOE, pPECHHYHOE. [|BM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONMU3MbI M HACTUHU. JIBMJKEHHME MHOTOKJIETOUHBIX HUBOTHBIX W YEJIOBEKa:
MbInieuHas cucrema. Peduiexc. CkeneTHbIe MBIIIIB U UX padoTa.

[Iutanne opranusmoB. lloryomeHne BOABI, YIVIEKMCIONO Trasza H
MHUHEPAIBbHBIX BELIECTB pacTeHUsAMHU. l[Iutanue xUBOTHBIX. BHyTpuIlOn0CTHOE U
BHYTPHUKJIIETOYHOE TNuuIeBapeHue. IIuTaHne NO3BOHOYHBIX JKMUBOTHBIX. OTHENBI
NUIIEeBAapUTEIBbHOr0 Tpakrta. [lumeBapurensHble xenesbl. [IuiueBaputenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuii. Jlpixanue »uBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTenpHas MOBEPXHOCTb.
XKabepnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOECHUSl JIETKMX MO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucTeMa 4YeloBeKa. MeXaHu3M BEHTWIIUMU JETKUX y NTUL U
MIIeKONHUTatoMX. Perynsamus npixanus. J{pixaTenbHble 00bEMBI.

TpaHcOpT BELIECTB y OPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBI PACTECHUM.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHass cucremMa U €€ Oprasbl.
KpoBeHocHast cucrtemMa TMO3BOHOYHBIX JKMBOTHBIX U yenoBeka. Cepaie,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru KpoBooOpalieHusi. IBOIIOIUOHHBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMbI MO3BOHOYHBIX KUBOTHBIX. Pabora
cepaua u €€ perymisanus.

Brigenenne y opramusmoB. Beigenenue y pacteHuil. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyond. OpraHbl BblaeneHus. DOuiabTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbIJICICHUS.
CBs3b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIAEIUTEIBHON cUCTEMaMu. Briaenenue y



MO3BOHOYHBIX JKUBOTHBIX U dYenoBeka. [louku. CtpoeHne u (pyHKIHOHUPOBAHHE
He(poHa. OOpa3oBaHHE MOYH Yy YEIIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UUCTHl MNPOCTEMIIMX. 3alqUTa y MHOTOKJIETOYHBIX pACTECHUH.
Kyrtukyna. CpeacTBa macCUBHON M XMMHAYECKOM 3a1UThI. OUTOHIUIBI.

3amMTa y MHOTOKJIETOYHBIX JKUBOTHBIX. I[IOKpOBBI M HMX NIPOU3BOJHBIE.
3ammura opraHusMa ot OosesHeil. UMMmyHHas cuctema uenoBeka. KileTo4yHbId U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoxkaéHHbIA U NpUOOpPETEHHBIN crneuupuyecKkuii
UMMYHHUTET. Teopusi KJIOHaNbHO-ceneKTuBHOro ummyHutera (I1. Opnux, ®. M.
bepuer, C. Tonerasa). BociasiutenbHble OTBETHI OPraHU3MOB. Posb BpOXKAEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W perymsiuuss  y  OpraHu3moB. Pasapaxumocts Yy
OIHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3apaxxumoctb M perymsimus y
pacteHuil. PocToBble BemecTBa U UX 3HAaUEHUE.

HepBuast cucrema u pedrekropHas peryisnus y XUBOTHbIX. HepBHas
CUCTEMA U €€ OTHAEJbl. DBOJIIOIUOHHOE YCIOXHEHHUE CTPOEHUS HEPBHOW CHCTEMBI
y KUMBOTHBIX. OTHENbI TOJOBHOI'O MO3ra IMO3BOHOYHBIX >KUBOTHBIX. Peduiekc u
pednexropHas nyra. be3ycioBHbIe U YCIOBHbBIE PEQIICKCHI.

['ymopanibHas peryisaius U SHAOKPUHHAs CHUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKene3pl DHOOKPUHHOM CUCTEMBI W UX TOPMOHBI. JleCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHJIOKPUHHOW cucteM. [wumnoranamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. [1aBnoB.

Tabmuet u cxembl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE
Bogopociny, «bakrepun», «lIpocreitmmey, «OpraHbl LBETKOBBIX PaCTCHHII»,
«CucteMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIS,
«CTpoeHue JMCTOBOM IIAaCTHUHKW», «TKaHM >KMBOTHBIX», «CKENeT 4YeloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cucTemMay, «IDHIOKpUHHAs cucteMa», «CTpOEHHUE MBIIIIBIY,
«MmmyHuTeTy,  «KHIIIEYHOMMOJIOCTHBIE, «CxeMa  muTaHUS  PACTEHHI,

«KpoBEHOCHBIE CHUCTEMBbI TMO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPHI»,
«Ctpoenue minanapum», «BHyTpeHHee cTpoeHue Ho0xzeBoro uepss», «HepBHas
cuctema poio», «HepBHas cucrema asarymkum», «HepBHas — cuctema
npecMmbIKatomuxcsi»,  «HepBHas  cmcrema — mrumy, «HepBHas — cucrtema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



OGopynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIPENapaThl OJHOKICTOUHBIX
OpraHW3MOB, MHUKpOIpENnapaTbl TKAHEH, PAKOBUHBI MOJUTIOCKOB, KOJUJICKIIUU
HAaCEKOMBIX, WIJIOKOXKHMX, KUBbIE AK3EMILISIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAENOB, BIAXHbIe IMpenapaTbl JKUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKUBOTHBIX, CKEJIET uYeJOBeKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIUU MOYBEHHOT'O U BO3JIYIITHOTO MUTAHUS PACTECHUH,
pacuierieHus Kpaxmaia U 0elIKoB Mo 1elcTBUEM (GEepMEHTOB, 000PYAOBaHUE IS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JIbIXaTebHBIX IBUKEHUN, MOJIETTU TOJIOBHOT'O MO3Ta Pa3IUYHBIX )KUBOTHBIX.

JlaGopaTropHasi pabora «/3yueHue TKaHEH pacTCHUI».

JlabGopaTropHasi pabora «/3ydyeHue TKaHeH KUBOTHBIX).

JlaGopaTopHas padora «3yueHue opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. Pa3MHoOKXeHNe M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUS OpraHu3MoB: Oecriojioe (BKIJIFOYash BET€TaTUBHOE) W
nojioBoe. Buasl  Gecrosioro  pa3MHOMKEHHUs: TMOYKOBAaHHUE,  CIOPYISIUS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuoxkeHue. [lonoBble KieTKH, WiauM Tramerbl. Meho3. Craguu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuit CMbICI
Melo3a M TOJIOBOro Imporecca. Meio3 U €ero Mecro B JKU3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorene3 y »KuBOTHBIX. [10J0BbIE JKeE3Hl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne © SMOPUOHANIBHOE pa3BUTHE SKUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUS: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooeru mopgoeeneza. Craguum sMOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenume. Tumsl  apoOieHUS.
Jlemepmunuposannoe u HedepmuHupogamnHoe OpobiaeHue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH ApOOJICHUS MIICKOMMTAIOMNUX. 3apOJBIIICBBIC JIMCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEH U3 3apObIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOLIEIOCS 3apojblma (3MOpHOHAIbHAS WHIYKIIHS).
3aknajgka IUlaHAa CTPOCHHUS JKUBOTHOTO KaK  pe3yJdbTaT HMEPAPXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOpHUOHAIBHOE pa3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIIECH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanbHbld Tiepuoa. Ilpsmoe u
HempsiMoe pa3Butue. Pa3zButue ¢ mertaMopdo3oM y O€ClO3BOHOYHBIX H
MMO3BOHOYHBIX XKUBOTHBIX. bronorudeckoe 3HaueHue MPSIMOTO U HEMPSMOIO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpOJe. TUIBl poCTa >KUBOTHBIX. DaKTOPHI
PErYJSIUU POCTA )KUBOTHBIX U YesioBeka. CTaguu mocTaMOpHOHAIBHOTO Pa3BUTHUSA
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHTorenesa yenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pasButue pacteHuid. ['ameroput m cnopodur. Meito3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue crmop B IMpolecce Meio3sa.
I'amerorene3 y pacreHuid. OIUIOJOTBOPEHUE W Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3Mbl pEeryssiliii OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptperst: C. I'. Hapamun, X. [lIneman.

Tabmuupl u cxembl: «BereratuBHoe paszMHOxeHue», «Tumbl Oecrnosioro
pa3MHOXEHUS», «Pa3MHOXEHHE XJIaMHIOMOHAbD», «Pa3MHOXKEHUE 3BIJICHBI»,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CtpoeHue
AUIEKIETKH U cnepmaro3ouga», «OCHOBHBIE CTaauu OHTOreHeszay, «lIpsmoe u
HempsiMoe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3zButue capaHum»,
«Pa3Butue mArymku», «/[BoiiHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMSH OJHOJOJIBHBIX U JBYAOJIBHBIX pACTEHUN», «KM3HEHHBIN UK
MOPCKOM  KamycTel», <«CKU3HEHHBIM 1UKI MXa», <« KHW3HEHHBIM LUK
NArOPOTHHUKAY, «/KU3HEHHBIN [IUKIT COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenaparbl SHIEKICTOK U
CIIEpMaTO30MJ0B, MOJENb «L{UKII pa3BUTHS JISATYLIKI.

JlaGoparopHas pabora «/3ydyeHre CTpOECHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIABICHHE NPU3HAKOB CXOACTBA 3apojIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabGora «CTpo€HME OpPraHoB pPa3MHOXKEHUS BBICIIHUX
PaCTEHUI.

Tema 11. T'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M W3MEHYHUBOCTH
OPraHM3MoB

Hctopusi cTaHOBIEHUS U pPa3BUTUS TEHETUKH KakK Hayku. PabGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenxko, 0. A. ®mmmnuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MOHATHSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJIeJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE MPU3HAKHU, JTOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTasl IMHUSL, THOPUJIbI, TEHOTUII, (DEHOTHII.



OcCHOBHBIE ~ METOJABl  TEHETHKU:  THOPUIIOIOTUYECKHUH,  IUTOJIOTHYECKUM,
MOJIEKYJIAPHO-TEHE THYECKHM.

JdemoHcTpanumn

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

Tabnuipl 1 cxembl: «MeToIbl TeHETUKUY, «CXeMbI CKpeIIUBaHUS.

JlabopaTtopnass padora «/[po3oduna kKak OOBEKT TE€HETHYECKUX
UCCIIENOBAHUID.

Tema 12. 3akoHOMepPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoOH
eAMHOo00pa3us rubpuIoB nepBoro nokojeHus. [IpaBuno goMmuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclIeluIeHUsT NPU3HAKOB. L{UTONOrnyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpEIIMBaHus. [ UmoTe3a YUCTOTHI TaMeT.

AHanu3upyroniee ckpemupanue. [IpoMexxyToUHbIi XapakTep HaciaeAOBaHUs.
Pacumiennenre npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpeurBanue. TpeTuil 3akoH MeHaens — 3aK0H He3aBUCUMOTO
HAcJeJOBaHUs  IPU3HAKOB. [{uTonmoruueckue OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuensieHHoe
HacJIeI0BaHUE T'E€HOB, HApYILICHUE CLEIUICHUS MEXIy TI'eHaMH. XPOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIN MEXAHU3M OIpPEIEIEHUA Moa. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbI U reTeporaMeTHbIM oJ. [ eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanue mpu3HakoB, CLETUIEHHBIX C ITOJIOM.

['enotum kak 1enocTHas cucrema. llnernorponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3auMonaeincTBue HeauIeNbHbIX T'€HOB.
Kommiementaprocts. Onucras. [lonumepusi.

['eHeTnyecknii KOHTPOJIb PA3BUTUA PACTECHHM, XUBOTHBIX M YEJIOBEKA, a
Takke (HU3MOIOTHUECKUX IMPOIECCOB, IMOBEICHUS ¥ KOTHUTHUBHBIX ()YHKIIHMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MBbI B3aUMOJICUCTBHS «XO35UH
— Tapa3uT» U «XO3IUH — MHKPOOHMOM». ['eHEeTHYecCKHue acmeKThbl KOHTPOJS H
M3MEHEHHS HACJICICTBEHHON MH(GOPMAIINH B TIOKOJICHUSIX KIIETOK U OPTaHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «IlepBbiit U BTOpOil 3akoHbl Menaens», «Tpetuit 3akoH
Mengens», «AHaIM3UpyrOLlee CKpemuBaHue», «HemomHoe aoMHUHUpOBaHHEY,
«CUeryieHHOe HacJeJoBaHWE NPU3HAKOB Yy Apo3ouibly, «l'eHeThka moJiay,



«Kapuotun uenoseka», «Kapuotun gpozodunsy, «KapuoTunm NOTHIBD,
«MHOXECTBEHHBIN AJUICIIN3MY, «B3anuMoaencTBUE T€HOBY.

O6GopynoBaHue: Mojelb JJIsi JAEMOHCTPAIlMM 3aKOHOB €IMHOO0Opa3us
rUOpHUIOB TIEPBOTO TIOKOJCHUS M paCUICIJICHUS MPU3HAKOB, MOJACIb JJIs
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HAcCJEJOBAaHUS NPU3HAKOB, MOJENb JJs
JEMOHCTpPAllMU CILEIJIEHHONO HACIEIOBAHUSA MNPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas paGora «M3yuyeHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAaHUS Y APO30(PUITBI.

IIpakTuueckass  pa6ora  «l3yueHue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKpEIIMBAaHUS Y APO30(PUITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoTHma W cpeabl npu  GOpMUPOBaHUU (HEHOTHUIIA.
N3MenunBOCTh Mpu3HAKOB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKHU. Buisl
M3MCHUYMBOCTH: HEHACJICICTBCHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUM
Moau(GUKAITMOHHON M3MEeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanuonHas kpupas (B. Horanncen). CpoiicTBa MoaudHKaIMmOHHON
W3MEHYMBOCTH.

I'eHoTunMUeckas M3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTH.
Bunpl reHOTHIIMYECKON M3MEHYMBOCTH : KOMOMHATUBHAS, MYTAIIHOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTH. Meio03 W TIOJIOBOM TMPOIECC — OCHOBA
KOMOMHATHUBHON H3MEHYHUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JIaHUHU
T€HETUYECKOT0 pa3HO0Opa3us B Mpeiesiax 0JJHOTO BU/IA.

MyTanuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIC,
reHoMHble. CHOHTaHHBIE W  WHIAYUHMPOBAaHHbICE MyTaluuu. SnepHeie U
UToIIa3MaTuyeckue Mytanud. CoMaTH4ecKue W TMOJIOBble MyTaluu. [IpuyuHbI
BO3HUKHOBECHUsS MyTauui. MyTareHpl W HX BIHUSHHE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O MpOIecca. 3aKOH TOMOJIOTUYECKHUX PSIJI0B B
HacnencteeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, PONb  INUSEHEMUYEeCKUX Gakxmopos 6
HACe008aAHUU U USMEHYUBOCMU (PDEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne @pus, B. Noranncen, H. Y. BaBuiios.

Tabmumer w cxeMbl:  «Buasl um3MeHUMBOCTHY», «MoaudukanuoHHas
W3MECHYHUBOCTHY, «KombOuHaTHBHAs W3MECHYHUBOCTBY, «Meiio3»,
«OnnmogoTBopeHue, «I'eHeTndeckue 3a00aeBaHUs YeTI0BEKay, « BUIBI MyTalIHi».



O6opynoBaHue: *UBbIE U TepOapHble IK3EMIULSIPbl KOMHATHBIX PAaCTEHMIA,
pucyHku (pororpadun) )KUBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGoparopHuas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIUOHHONW HU3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga WU
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtauuu y JApo3oduiabl (Ha TOTOBBIX
MUKpONpEnapaTax)».

Tema 14. I'eneTnka YesioBeKka

Kapuorun uyenoeka. MexayHapoaHas IporpamMma HCCIEAOBAaHHUS T€HOMA
yejaoBeka. MeTonbpl  M3yYeHMsT TIE€HETHMKM  YeJIOBEKAa: T'€HEaJOTM4eCKUid,
OJIN3HEIIOBBIN, ATOr€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpemMeHHOe OmnpeAesIeHUe TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCII€ C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUA YelloBeKa. [ €HHbIE U XpPOMOCOMHBIE
0one3HH 4YenoBeKka. boyie3HM C HacleICTBEHHOW MPeApacrooKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKOM T'€HETUKHU B MPEIOTBPAIICHUM U JICYEHUU T€HETUUECKUX
3a007eBaHUil 4YeoBeka. MeauKo-reHeTUUeCKOe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETUUYECKOro rpy3a». DTHUUYECKUE aCMEKThl UCCIETOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TOBBIINIEHHON YYBCTBUTEIBHOCTH YeJIOBEKa K
bu3MUecCKOMY M XUMHUYECKOMY 3arps3HEHHUIO OKpY»Karollen cpeabl. [ 'eneTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K MATOJIOTHSM.

JdeMoHCcTpamuun

Tabmumpr u cxembl: «KapuoTum denoBeka», «MeToasl U3y4eHHUS! T€HETUKHU
yesoBekay, «['eHeTnueckue 3a00JIeBaHUS YETTOBEKAY.

IIpakTuyeckasi padora «CocTaBjieHUE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenexkuusi Opranu3mMoB

JlomecTuKamusi M CEJNEKUUs. 3apOXKACHUE CENEKIMU W JOMECTUKAIUU.
VYuenne H. WM. BaunoBa o IleHTpax mnOpoUCXOXKAEHUS KU MHOTrooOpasus
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3MaHUM COPTOB PAaCTEHHH WU IOPOJ
#&uBOTHbIX. CopT, TMOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKUX pAIOB B
HaciaeAcTBeHHOM wm3MeHumBocth H. WM. BaBumioBa, ero 3HadyeHue i
CEJICKITMOHHON PabOTHI.

Mertoasl ceneKMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
WHAUBUIYaIbHBIM. JTansl KOMOMHAIIMOHHOMN CCJICKIINU. HcnreiTanue
MpPOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C MOMONIBIO OILICHKH
¢dbeHoTHma MOTOMCTBAa M OTOOP IO TEHOTUTTY ¢ oMokl aHamm3a JIHK.

HckyccTBEeHHBIM ~ MyTareHe3  KaKk  METOJ  CEJeKIMOHHOW  paloThI.
PannannoHHBIN 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHHUK MYTalHUil y KyJIbTYPHBIX



dbopm opranu3moB. Hcmonb30BaHHE TEHOMHOIO PEIAKTUPOBAHUS M METOAOB
pexomOuHaHTHBIX JTHK 11 moayyeHuss uCX0qHOro MaTepuana Juisl CEJIEKIUH.

[Tonyuenue MOJUIIIIOUAOB. BuyTtpuBnnoBas rudopuIn3aIus.
bnuskopoacTBeHHOEe — cKpeluBaHWe, WM UHOpuauHr.  HepojacTBeHHoe
CKpelllMBaHue, WM ayTOopuauHr. I'erepo3uc u ero mpuuuHbl. Vcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauzauud. [Ipeogonenue Oecruioaus
MEKBHUIOBBIX THOPUAOB. JIOCTHXKEHUSI CENIEKIIMN PACTEHUN U )KUBOTHBIX. «3e1EHAs
DesONOYULY.

CoxpaHeHuEe U M3YyYEHHE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUM U
UX JUKUX  pOAWYEH IS CO3/JaHUST  HOBBIX COPTOB U  THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIBTYp. H3yuenue, coxpawenue u ynpasieHue
2CHEeMUYECKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICI0BbIX HCUBOMHBIX
8 YeaAx YIyuueHUs Cyuecmsayouux u co30aHus Ho8blx Nopoo, JTUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCAe008AHULL
nepeodosuvix uoetll U nepcnekmuHblX MexHoL0U.

JdemoHcTpanumn

IToprpetsr: H. U. Basunos, 1. B. Muuypum, I'. /1. Kapnieuenxo, II. I1.
Jlykbsinenko, b. JI. Acraypos, H. bopinoyr, /I. K. bensies.

Tabnuiel u cxeMbl: «LIeHTpbI TPOUCXOXKIEHUS U MHOTOO0OPa3usi KyJIbTYypPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKHX DPSAOB B HACIEICTBEHHON N3MEHUYMBOCTHY,
«Metoppl cenexkiuny, «OTnanéunas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHas padora «/3yueHue cOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «/3yueHre METOJI0B CEJICKIIMU PACTEHUI.

IpakTuyeckas padora «IIpuBUBKa paCTEHUI».

Ikckypeusi «OCHOBHBIE METOJIbI M JIOCTHIXKEHHSI CEJIEKI[MM PACTEHUN WU
KUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCTIBITATEIbHBI YYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIaOOpaTOPUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJ10THA M CHHTETHYECKAS OHOJIOT S

OOBEKThI, MCTIOJB3YyEeMble B OMOTEXHOJIOTMH, — KIETOYHBIE W TKAHEBHIE
KYJbTYpBI, MUKPOOPTaHU3MBI, ux XapaKTEpPUCTHUKA. TpanuumronHas
OMOTEeXHONOTHA:  XJICOOMEUeHNe, TMOTyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOAenne. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTHUUECKHUX
TexHosiorui. [IponsBosicTBO Oefika, aAMUHOKUCIIOT U BATAMUHOB.

Co3nanue TEXHOJOTMl M MHCTPYMEHTOB LEJIEHANPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEYAIOIIUECS B MPUPOJIE€ OMOCUHTETUYECKUE MY TH.



Knerounas unxeHepus. MeTonsl KyJlbTypbl KJIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comatuueckas rTHOpUAM3aLUs W COMATHUYECKUU
sMOpuorene3. Mcnonb3oBaHWe Tamiou0B B CeleKUuu pacteHuil. llonyuenue
MOHOKIOHANIbHBIX aHmumen. Vlcnonv3oeanue MOHOKIOHANbHBIX U NOIUKTIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKIus
AUIEKIETOK U KJIOHUPOBAHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALMM SIAEP KIETOK.
Texnonocuu 0300p08/IeHsl, KYIbMUUpOo6aHus u MUKDOKJIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYP.

XpoMOoCcOMHasi W Te€HHas HWHKEHepHs. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHCcTpyupoBanue pekomouHanTtHblx JJHK. Cosdanue mpanceennvix opeanusmos.
JIoOCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPHM.
DKOJIOTUYECKUE U ITUYECKHUE MPOOIeMbl T€HHON MHKEHEPHUU.

Menuuunckue 6uorexnosnoruu. [loctrenomuas nudposas meaununa. [1LP-
JIUArHOCTUKAa. MeTaOoJIOMHBIN aHaiu3, TEHOLEHTPUYECKUH aHajau3 MpoTeoMa
YeJloBeKa I OLIEHKH COCTOSIHHS €ro 310poBbs. lCNoJIb30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-Oumoumkenepuss s pa3pabOTKU
(yHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTUU TPEXMEPHOro OMONMPHUHTHHTA M ckaddoiauHra
JUISL PEIICHUS 3aa4 [EPCOHAIM3UPOBAHHON MEIULIMHBI.

Co3naHne BEKTOPHBIX BakKIMH C LENbI OOecreueHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oynurtened OPBU, ycTaHOBIIeHHME MOJNEKYJISPHBIX MEXaHHU3MOB
¢ynkumnonupoBanus PHK-copepxamux BUpyCOB, BBI3BIBAIOLIMX OCO0O OIAcHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCTpamuu

Tabauup! u cxemsl: «lVcnonap3oBaHe MUKPOOPTaHU3MOB B IMPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KileTounas nHxeHepusn», «I'eHHas MHKEHEPU».

JlabopaTopHas padora «/3yueHrue 00beKTOB OMOTEXHOIOTUM.

IpakTuyeckas padora «IlonyyeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIass MPOWU3BOJAWTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUYECKOE MPOU3BOJICTBO ).

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIMOHHBLIX MPEIACTABJIECHHH B
Oonosnoruu

OpomonmonHas Teopust Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napuHu3Ma. JKu3Hp 1 Hay4dHas aedatenbHocTh Y. /[apBuHa.

JIBr>KyIIMe cuibl 3BoJioiuu Buao0B 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHUS  OpPraHU3MOB, HAcJEJCTBEHHAass HW3MEHYUMBOCTh, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cuntetnueckor Teopun HIBomonuu (CTI). HelTpanbHas
Teopuss sBomtonuu. CoBpeMeHHass JBOJIOLMOHHAs  OWONOrUs. 3HayeHue
ABOJIIOIIMOHHON TeOpUU B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOUN KapTUHBI MUpAa.

JdemoHcTpanuun

IHoptpetsl: Apuctotens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. UerBepukos, W. 1. llImansraysen, Ix. Xonnein, . K.
benses.

Tabmuuet u cxembl: «Cucrema >xuBoil mnpuponbl (mo K. Jlunnero)y,
«Jlecthunia xuBbIX cymiectB (o Jlamapky)», «Mexanuzm ¢GopMUpPOBaHUS
npucCnocoOJieHni y pacTeHuil W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapmipyta nyremectBust Y. lapsunay, «Haxoaku Y. [lapBunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopoasl romy6eit», «MHoroobpasme KyiabTypHBIX (GopM
KamycTb», «[lopoabl ToMaIlHUX JKUBOTHBIX», «CXxemMa 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHHUS JBUXKYIIUX CHJI DBOJIOIHN,
«OCHOBHBIE TIOJIOKEHUS CUHTETUUECKON TEOPUH IBOJTFOIIUI.

Tema 2. MukpodBoI0OIUSA U €€ pe3yabTaThl

[Tonynsauust Kak 3JeMeHTapHasi eAuHuIa 3BOMOIKUU. COBPEMEHHBIE METO/IbI
OIICHKM T€HETUYECKOTO pa3HOooOpa3us W CTPYKTypbl Tnonyisiui. H3meHeHue
reHopoHa TOMYJSIMU KaK DJJIEMEHTApHOE DHBOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapau, B. BaitnGepra.

OnemeHTapHble (AKTOPHI (IBIKYIIME CHJIBI) 3BOJIONMH. MyTalmOHHBINA
npouiecc. KoMOuHathBHAs W3MEHUMBOCTH. Jlpeiid TeHOB — cliydaiiHbie
HEHANPABJIICHHbIE HM3MEHEHHUS YacTOT ajulesied B momymsanusx. ekt
OocHOBatensi. Jgpgexm Oymoviiounoco eopaviuika. CHuUdCeHUe 2eHemu4ecKo2o
pasnoobpasusn: npuyunsl u cieocmeus. llposenenue s¢ppexma Opetigha cenos 6
bonvwux u  marvlx  nonyaayusx.  Murpanuu.  M3ondmus  MOMYSISIIMA:
reorpadudeckas (MpoCcTpaHCTBEHHAS ), OHoJIorudecKas (pernpoayKTHBHA).

EcrectBennsiit  oTOOp — HampaBisoommui  (HakTop SBOIOIUUA. DOpPMEI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIHKA, CTAOWIM3UPYIOIMIUNA,  pa3pbIBAIONINI
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUKHOBEHHE W HSBONIONHUS COIUATIBLHOTO
MOBEICHUS )KUBOTHBIX.

[IpucnocoOIEeHHOCTh  OPraHU3MOB  KaK  pe3yJabTaT  MHKPOIBOJIOILUU.
BosnukHoBeHHME — TpUCHIOCOONCHWH Yy  OopraHu3MoB.  Apomopdo3sl  ©
uauoananrtanuu. [lpumepsr mpucnocoOIeHnid y OpraHu3MoB: MOP(hOIOTHIECKHE,
¢usnonornyeckue,  OWOXUMHUYECKHE,  MOBeAeHYeCKHe.  OTHOCHTENBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BupooOpazoBanue Kak pe3yibTaT
MHUKpO3BoOJItOIUK. M3omauus — kiatoueBoil Qakrtop BugooOpazoBanusa. Ilytu u
CIoco0bl BUI000pa3oBaHus: ajuionaTpuyeckoe (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOuIU3aIus,
rubpuanzanus). JmuTeaIsHOCTb SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl popMUpOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BONMIOIIMOHHON OuoONOrMM B pa3pabOTKE HAay4YHBIX METOJIOB
coxpaHeHusi 6mopa3zHooOpasusi. MUKpPOIBOJIOIUS U KOJBOJIOIUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CHOCOOBI
O0pBbOKI C HE.

JdemoHcTpanumn

IToptpersl: C. C. YUerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTanMoHHasT HM3MEHUMBOCTHY», «llomynsunonHas
CTPYKTypa BUAa», «CxeMa MposiBieHUs 3akoHa Xapau—BaiinOepray», «JBuxyiiue
CWJIBI BOJIIOLIMMY, «IJKOJOTHYEeCcKas M30JSALUs MOMYJISUUA CeBaHCKOU (openny,
«l'eorpaduyeckas U30MAIUS  JUCTBEHHMIIBI CHOMPCKOM M JIMCTBEHHMIIBI
naypckoi», «IlomyisairoHHbIE BOJHBI YUCICHHOCTUA XUIITHUKOB U KepTB», «CxeMa
JEUCTBUSL eCTeCTBEHHOro oTOopay, «Dopmbl OOpHOBI 32 CYIIECTBOBAHHUE,
«MHnycTpuanbHbiil Menanu3M», «KuBble nckomnaembiey, «[IokpoBUTETBCTBEHHAS
OKpacka AKUBOTHBIX), «[Ipengynpexnaatomias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananrauuu», <«llpucnocobIeHHOCT, OpraHu3MoB U €€
OTHOCHUTENIBHOCTBY», «Kputepun Buna», «Bunsl-nBoiiHnkn», «CTpyKTypa BUAa B
npupoae», «CrnocoOsl BUa00OpazoBaHus», «l'eorpadguueckoe BUA000pa3oBaHUE
TpEX BUIOB JAHABIIIEH», «IKOJIOTHUUECKOE BUA000pa30BaHUE BHUIOB CUHUID),
«ITonmurmonasl pacTeHuit», «KamycTHO-peAedHbIN THOPUIY.

Oo6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yyydelia MTUIl U
3BEpell ¢ TMpuUMepaMH pPa3IMYHBIX IPHUCIIOCOOJICHHM, Yydesa NTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUH OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass pabGora «BbIsSBIeHHE H3MEHYMBOCTH y OCOOCH OJHOTO
BUJIA».

JlabopaTtopHass  pa6ora  «IIpucmocoOyseHMss  OpPraHM3MOB M HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3ZHOCTHY.

JlaGopaTtopnas pabora «CpaBHEHHE BHAOB IO MOPQOIOTHUESCKOMY
KPUTEPUIO».

Tema 3. MakpodBOJTOIHUSA U €€ pe3yabTAThI

Meronbl  u3ydeHHs  Makpol3BoroluU. [lameoHTONIOrMYeCKHEe  METOJbl
uzydyeHuss osBomouud. llepexomubie ¢GopMbl U (UIOTEHETUYECKUE  PSATIBI
OpraHU3MOB.

buoreorpaduueckre Meronsl u3ydeHus sBoitouuu. CpaBHeHue (iIopsl u
(dayHbl MaTEpUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emuu. Bupabi-
SHJEMUKHU U PEITUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUYECKUE METOJbl MU3YyUEHHS
sBOMIONMK. ['eHeTHYeCcKrue MeXaHU3Mbl HBOJIOIMH OHTOT€HE3a U TIOSIBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OpraHbI.
PynuMentapubie  opraHbl U aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe W  MaTeMaTUYeCKHUEe  METOAbl  H3YYEHUS  DBOJIIOIHUHU.
I'omonoruunsie reHbl. COBpEMEHHBIE METOJBI MOCTPOCHUS (DUIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOIUS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBUIa) dBONIONUU. [IpuHyun cmenvl QyHKYuULL.
HeobGpatumocTs 3BostonMu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl 1 cxembl: «DUITOTCHETHYECKUN P JIOMIAAN», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Creromedanb»,  «Punnoduts»,  «CeMeHHBIC
nanopoTHUKNY, «buoreorpaduueckue 30HBI 3emun», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HawanpHble CcTaguu SMOPHOHANBLHOTO  PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHMYHBIE W AaHAJOTUYHBIE OpraHb», «PyIuMeHTHI,
«ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpbI YEJOBEKAa U IIUMIIaH3e», «l JaBHBIE
HaIpPAaBJICHUS 3BOJOLHNNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

OO6opynoBaHue: KOJUIEKIIUH, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHMW3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKI[UU HACEKOMBIX.

Tema 4. IIpoucxo:xxaeHne U pa3BuUTHE KU3HHU HA 3emJie

HayuHple THUMOTE3bl NPOUCXOXKIEHUS KU3HU Ha 3emiie. AOHWOreHe3 U
naHcrnepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a NOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIPOBEpKEHHE onbITaMu O.
Penu, JI. Cmannannanm, JI. I1acrepa. [Iporcxoxaenue >KM3HA U aCTPOOHOIIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLIN Y. [InaneTapHas
(reosioruyeckasi) 2BOJIOIMUA. XHUMHUYECKas OdBOJIOIMUA. AOHWOTEHHBIM CHHTE3
opraHuyeckux Bemiects U3 Heopranndeckux. Ombir C. Mwumepa u I'. HOpu.
OO6pazoBanue monuMepoB u3 MoHoMepoB. KoamepBatHas rumoteza A. M.
Omnapwuna, TumoTe3a nepBuaHoro Oynpona J[x. XomnaeitHa, TeHeTUYECKas THITOTE3a
I'. Ménnepa. Pubosumer (T. Yex) m rumoresa «vmupa PHK» V. T'mnGepra.
dopmupoBaHre MEMOPAH ¥ BOSHUKHOBEHNE MPOTOKICTKH.

Uctopuss 3emnmn u Metonapl e€ usyudeHus. lckomaemble opraHuyecKue
octatku. ['eoxpoHosioruss u e€ wMeroasl. OTHOcHUTENbHasT W a0CONIOTHAS
reoXpoHoJIOTHsl. ['e0XpoHOIOrUUecKas 1IKajia: 30Hbl, 3Pbl, IEPUOABI, STIOXH.



Havanpnble 3Tamnsl opraHudyeckor 3Bosronuu. llosBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOMIOLUS MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKH KaK aHajor MEepBbIX Ha 3emiie COOOLIECTB.
CrpomaTonuTsl. [IpoKaprOTHI U 3YKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOTreHe3). DBOIIOLMOHHOE MTPOUCXO0XKICHUE
BUpPYCOB. [IpoucCxokIeHMEe MHOTOKIETOYHBIX OPraHu3MOB. BO3HHUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacreHui. Bpixox pacrenud Ha cymy. llosBiieHHMe CHOpPOBBIX pPacTeHUd U
3aBoeBaHMe uMH cymu. CeMmeHHble pacTeHus. [IpoucxoxkaeHne IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tallbl 3BOJIIOIUHU KMBOTHOIO MHpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKU3HL B BOAE. DBOJIOIHUS MO3BOHOYHBIX.
[Ipoucxoxaenue ampubuii u pentunuil. [lpoucxoxaeHue MIICKONUTAIONIUX |
ntul. [Ipunnun xmtoyeBoro apomopdosa. OcBoeHue O€CMO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emMie MO ’paM U MEPHOJAaM: apXeu, MpoTepo30H,
najgeo30i, Me3030#, KaiHOo30iM. OOmas  XapakTepucTUKa KIUMaTa U
reoJIOrM4ecKuX ImporeccoB. [losiBeHHe M paclBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycloBUs U BIUSHUAE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMYECKHE KPU3HCHI Mponuioro. [IpuunHel u
CJIEACTBUSI MAacCOBbIX BbIMUpaHHUl. COBPEMEHHBIN AKOJOTHYECKUU KPHU3HC, E€ro
ocobennoctu. [Ipobnema coxpanenus 6nopa3sHooOpas3us Ha 3emiie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHmunel knaccuduxanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbI OPTAHU3MOB.

JdeMoHCTpamuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITacrep, 1. 1. Meunukos, A. .
Omnapumn, [{x. Xongeiin, I'. Ménnep, C. Mumnnep, I'. FOpu.

Tabmumpe! u cxembl: «Cxema onbita @. Penny», «Cxema ombita JI. IlacTepa mo
M3YUYEHUIO CaMo3apoxaeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpwuy,
«JTambl  HEOpPraHWUYeCcKOM  3Bomouun», «l'eoxpoHosormyeckas  IIKajiay,
«HayvanbHble 3Tanbl OpraHUYECKOM 3BOJIOIUNY, «Cxema o0pa3oBaHUsl FYKApUOT
nyTéM cumbuoreHesza», «Cuctema >XHBOW Tpuponb», «CTpoeHHe BUpyCay,
«Apomopdo3sl  pactenHuit», «PuHHOGUTH», «OTHOKIETOUYHBIE BOJAOPOCINY,
«MHOrokneTounsle  Bogopociam», «Mxwm», «llanmopotHukn», «l ojl0CEMEHHBIE
pactenus», «OpraHbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTUS KUBOTHOTO
Mupa», «Apomopdo3sl KUBOTHBIX», «lIpocreitmney, «KuedyHONnogI0CTHBIEY,
«IInockue YEPBW, «YneHucToHoruey, «PBIOBI», «3€MHOBOTHBICY,



«IIpecmbikaromuecs», «lltunpy», «Miekonuraromme», «Pa3BUTHE KU3HU B
apXxeuckou spey, «Pa3BuTHe KU3HU B IPOTEPO3ONCKON dpe», «Pa3zBuTHE KU3HU B
[AJIEO30MCKOU 3pen, «Pa3BuTHE KU3HU B ME3030MCKON dpe», «Pa3BuTue KU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPTaHUYECKOTO MUAPaAY.

O6GopynoBaHue: TrepOapuu pacTeHUM pa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHBIE MIPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJJIEKIIUU
WUTJIOKOXKHUX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MTHUI W 3BEPEH,
KOJUICKIIUM OKAaMEHEJIOCTEM, TOJIE3HBIX HMCKOMAEMbIX, MYJSIKH OPTraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  ga0oparopHas  padora «MonenupoBaHHE — OIBITOB
Munnepa—tOpu mo u3ydeHuto abMOreHHOT0 CHUHTE3a OPTaHUYECKUX COSTUHEHUM B
nepBUYHON aTMochepe».

JlaboparopHass pabora «l3ydyeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHUS PACTCHHM
Pa3HBIX OTHEIIOBY.

IpakTnyeckas padora «3ydeHue ocoOEHHOCTEH CTPOCHUS MO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue yeJa0BeKa — aHTPONOTeHe3

Pa3znensl v 3agaun aHTPONOIOTUU. METOIBI aHTPOIIOJIOT U H.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YeJIOBEKa. Penuruno3Hble
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPUH.

CX0ACTBO yenoBeKa C KUBOTHBIMHU. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHYECKHE, (bU3M0JIOT0-OMOXUMHUUYECKHE,
noBefeHyeckre. OTINYMS 4eIOBEKa OT )KUBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHe roOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOM
CUCTEMBI.

JBuxyiue cuibl ((hakToOphl) aHTPOTIOTeHe3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTtHorieHre OMOTOTHYECKUX U COIIMAIBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaUM aHTpOINOreHe3a. PaHHWE ueIoBEeKOOOpa3HbIE OOE3bSHBI
(POKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TIPEJAKU YEIOBEKOOOPa3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEJKHU Jtojieid. YenoBeK yMelnblid, EepBbIe
M3TOTOBJIEHUS OPYyIMM TpyJa. YeloBeK NPSAMOXOISAIINM U MEPBBIM BBIXOJ JIFOACH
3a mpenenbl  Adpuku. YemoBek  reimenvOeprckuii  —  OOmMIA  MIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YenoBek HEaHIEepTAIbCKUI
KaK BHUJI JIOJEH XOJIOAHOTO KiaumaTa. YeaoBEeK pa3yMHbIM COBPEMEHHOI'O THIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpeaenamu Adpuku.
[TaseoreneTnka u nMajeOreHOMMUKA.



DBOJIIOLKSA COBPEMEHHOIO 4eloBeKa. EcTecTBeHHBbIM OTOOp B MOMYISLUSAX
yesoBeka. MyTalnuMoHHBIM mpouecc ¥ noauMop@usM. IlonmynsiiiMoHHbIE BOJHBI,
npeiid reHoB, murparus U «dPQGeKT ocHoBaTeNs» B MOMYJSLUSIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHatue o pace. bosbmme pachl: e€BpolneouaHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBaTOpUalbHAas),  MOHTOJIOUIHAS
(a3maTcko-amepHuKaHcKas). Bpems M myTu paccerneHHsl uyejIoBeKa IO IUIaHETE.
EnuncTtBo  dyenoBeuecknx pac. HayuyHad  HECOCTOSATENBbHOCTh  pacu3Mma.
[IprcnocoONEeHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM OKpPYXAlOLEH Cpesbl.
Bnusinue reorpaduueckoid cpenbl U gapedda rTeHOB Ha Mopdoioruro U
(U3HOIOTHIO YEeTOBEKa.

MexauciuuIuinHapable MeToAsl B (u3uuecko  (OMOJOTrHYECKON)
AHTPOIIOJIOTHHM.  OBOJIOLMOHHAS ~ AHTPONOJOTHS M MAJECOAHTPOIOJIOTHUS
YEJIOBEUYECKUX NOMYJALMN. buoconuanbHble MCCIENOBAaHUS IMPUPOJABI YEIIOBEKA.
HccnenoBanue K03BOTIONUHA OMOJIOTMYECKOTO U COLIMAIHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel u cxeMbl: «MeTOJIbI aHTPOTOJIOTUNY, «I 0OJIOBHON MO3T YEJIOBEKa»,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT YeJoBeKa MU CKEJET IIHMITaH3e»,
«PynMMEHTBI M aTaBU3MbDY, «/[BUKYIINE CUIIBI aHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4YeloBeKa», «ABcTpaionutek», «YemnoBek  ymensiid», «YenoBek
OpAMOXOIAIINY, «JleHucoBckuil yenosek» «Heannepranbub», « KpoMaHbOHUBI,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YETOBEKA», «Pachl 4eloBeKay.

OGopynoBaHue: MYJSDKH — OKaMEHENIOCTeH, TMPEeIMETOB  MaTepHAIbHOM
KyJIbTYphl TPENKOB 4YeloBeKa, penponaykiuu (dbororpaduu) KapTuH C
MUA]OJIOTHYECKUMU ¢ OUOJEHCKUMHU CHOKETaMU TPOUCXOXKJICHHSI YeJIOBEKa,
doTorpaduu HaX0JOK UCKOTAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeIOBEKa, MOJEb
yeperna 4YeJOBEKa W Yeperna IIMMIIAH3€, MOJENIb KHCTH 4YEJIOBEKa U KHUCTHU
IIMMIIaH3€, MOJEIH TOpca NPEIKOB YEIOBEKa.

JlabopaTopHass padora «M3ydeHne OCOOCHHOCTEH CTPOCHHUS CKeleTa
YeJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTuueckas padora «/3ydyeHune 3K0JIOTHYECKUX aJallTalluil YETTOBEKA.

Tema 6. DJxonorusi — Hayka 0 B3aMMOOTHOILIEHUSIX OPraHU3MOB M
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKLIel cpeaou

3apoxaeHue U pa3BUTHE dKoJoruu B Tpynax A. 'ymOonbara, K. @. Pyinbe,
H. A. CeseproBa, J. I'ekkenst, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKooruu. CBsI3b 3KOJIOTUU C APYTMMH HaAyKaMHu.



Mertonbl 3konorud. IloneBble HaOMOIEHHS. DKCIEPUMEHTHI B HKOJOTHH:
NpUpoAHbIE W JiaboparopHble. MojaenupoBaHHe B 3KOJOTMU. MOHHUTOPHUHT
OKpY>Karoleh cpeibl: TOKaIbHbIM, pETHOHATBHBIN U TJI00aTbHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHUW U1 YeJOBEKa. OJKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOMN KyJIbTYpPbI U SKOJOTHYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn

[Hoptpetr: A. T'ym6onsar, K. ®@. Pynase, H. A. CeBepuos, 2. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pa3nensl skonorum», «Metoasl skonorun», «Cxema
MOHUTOPHUHIA OKPYKAOUIEN CPEABI».

JlaGoparopHas pabora «3yuenue METO/JIOB IKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. OpranusMbl U cpeia OOMTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nenctBus. Knaccudukanus
HKOJIOTHYECKUX (DaKTOPOB: aOUOTHYECKUE, OMOTHUECKHE, aHTpornorenusie. O01me
3aKOHOMEPHOCTH AEHCTBUSl dKojoruueckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »3Kosoruueckuii ¢akrop. JleilicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOIO CIIEKTPa HAa OpPraHU3Mbl. DKOJIOTUYECKHE TPYIIIbI
pacTeHHl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHrHajmpHas poJib CBeETa.
DoTonepuoan3M.

Temmneparypa kak »skojiorudeckuii dakrop. JledicTBue TemIepaTypbl Ha
opraHu3mbl. [loMKnIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skonorudeckuit ¢daxrop. IlpucmocobneHuss pacTeHHil K
noJep>kaHuio BogHoro OanaHca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Bojzie. [IpucrnocoG1enns >KUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.

Cpenpl oOWTaHUs OPraHW3MOB: BOJHAS, HAa3€MHO-BO3MYIIIHAs, MOYBCHHAS,
ryOMHHAasT  TMOATIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3HKO-XUMHUUYECKHE
0COOEHHOCTH cpejl oOWuTaHus oOpraHu3MoB. I[IpucmocoOiieHHs OpraHu3MOB K
KW3HU B PA3HBIX CpEHaXx.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pPUTMBL. CyTOYHBIE U
roAu4YHble PUTMBI. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennoie Qopmer opranmsmoB. [loHstne o ku3HEHHOUW (opme.
XKusznennbie (OpMbI paCTeHUI: Ie€pEBbs, KYCTAPHUKH, KYCTAPHUUKH, MHOTOJICTHUE



TpaBbl, OAHOJICTHHE TpaBbl. JKu3HEeHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buornueckue (bakTOpBHL. Buner OMOTUYECKUX B3aUMOJICHCTBUN
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOn03 u ero ¢opmel. I[lapazutusm, koomneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTHUPAHTCTBO, HaxieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tomuyeckue,  Qopuueckue, (Habpuueckue). 3HAUCHHE
OMOTHYECKUX B3aUMOJICUCTBUU JJIsI CYILIECTBOBAHUS OpPraHU3MOB B cCpelie
obutanus. [I[puHINT KOHKYPEHTHOT'O UCKITIOUCHHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudyeckue (akropsl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >XUBOTHBIE», «Du3noioruueckue aganTaluu
KUBOTHBIX», «Cpeabl oOWTaHMUsI OpraHu3MoBy», «buomorudyeckue puUTMBDY,
«Kuznennoie  Qopmbl  pacteHuil»y, <« OKuzHeHHBIE  (DOPMBI  KUBOTHBIX,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOTO Jecay, «Llenu
nuTaHusy, «XumHudectBo», «llapasutuzmy», «Konkypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuu pacTeHUW M KUBOTHBIX, MPHUCIOCOOJCHHBIX K
BIMSHUIO DPA3JIUYHBIX OKOJOTHYECKUX (AKTOPOB, TepOapuul CBETOITIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pacTeHUs, repOapuu M KOJJIEKIIMH TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pAaCTEHUM, dydesia MTHUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIMXCA K rurpoduraMm, kcepoduram, mMe3opuTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapu M KOJUICKIIMM PpACTEHWW U JKUBOTHBIX, OONAJAIONIUX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW JKU3HH, repdapuud u
KOJUICKIIMM PACTEHUNW M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHass paGora «BrigBiacHHE TPHCTIOCOOJIECHUNM OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JlabopaTopHass padGora «BrIgBIeHHE TPHUCTIOCOOICHUN OPraHU3MOB K
BIIMSHUIO TEMIEPATYPHI».

JlabopaTtopHass padora «AHaTOMHYECKHE OCOOCHHOCTH pACTEHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DxkoJiorusi BUAOB M MOMYJISIIUI

DKOJIOTUYECKHE XapaKTEPUCTUKHU MONYJISIIUY. [lonynamuss  Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NUECKUX OAPHEPOB H
0COOEHHOCTEW OUOJIOTUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJisiiiuii. OCHOBHBIE MTOKA3aTEIU MOMYJISLUUNA: YACICHHOCTb, TUIOTHOCTb,



BO3pacTHasi M TIOJOBasg CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALTUSL.

DKOJIOTHYeCcKass CTpykTypa nonyssiuuu. OLieHKa YHCICHHOCTH MOMYJISINH.
JIlnHamMuKa HONyJsAuU U €€ peryisaiuus. bUOTHUYEeCKUM IOTEHIMal IOMYJIALUY.
MoaenupoBaHue TMHAMHUKA TONYJSIUUU. KpuBble pocTa YMCIEHHOCTH TOMYJISLINY.
KpuBbie BbDKMBaHMS. Perynsiiusi 4YUCIECHHOCTH TMOMYJSLUNA: poib (PaKToOpoB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATETUU BUAOB (T- U
K-ctparerun).

[Tonsitue 00 skosoruueckod Huie Buja. Mectoobutanue. MHoromepHas
MoJzieNb 3Kosornueckor Humu Jx.M. XatumHcoHa. Pa3Mepsl 3KOIOTHYECKOU
Huid. [loTeHunanbHas u peaau3oBaHHAs HUIIU.

Bun kak cucrema nomynsuuil. Apeansl BUAOB. Buabl U UX >KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TMOBEAEHUSI M MUTpallMil >KUBOTHBIX. buonornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUOB.

JdemoHcTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmumbel W cXeMbl: «DKOJOTHYECKHE XapPaKTCPUCTHKU  TOIMYJISIIANY,
«lIpocTpancTBeHHass  CTpykTypa  mnomyJyisiqun», «Bo3pactHele  nHpamuabl
nonymanuny», «CKOpPOCTh  3aCeleHUs IOBEPXHOCTU 3€MJIM  Pa3JIMYHBIMU
opranuzmamMmn», «Mojeinb s3konorndyeckord Humu Jx. M. Xatunnconay.

O6opynoBanue: repOapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucmocoOneHuss CceMsIH pacTeHUH K
PacCENICHUIO.

Tema 9. JkoJiorus cooduIecTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crtpykrypa. CBsizu Mexmy
OopraHu3MaMH B OMOIICHO3E.

Oxocucrema kak oTkpeiTas cucteMa (A. Jx. Tencnu). DyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBHI, DPEIYIICHTHI.
Tpoduueckne ypoBHH. Tpodwuueckne menu u cetH. AOHMOTHYECKHE OJIOKH
skocucTeM. [104YBbI U Wbl B 3K0ocucTeMax. KpyroBopoTt BEIIECTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHbIE  MOKa3zaTell  JIKOCUCTeMbl. buoMacca W HPOAYKIMUS.
DKOJIOTMYECKHE MUPAMUIbI YUCET, OMOMACCHI U SHEPTUH.

Junamurka sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBnennsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIECCHUM W UX TMPUYUHBL. AHTPONOT€HHbIE BO3JCHCTBUS Ha
cykueccun. KinnmakcHoe coobiuiectBo. buopasnooOpasue u moiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOWYHUBOCTH COOOIIECTB.



[IpuponHbie KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemsvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, CIMeneti, NyCMmblHb.

AHTpPONIOTEHHBIE JKOCHUCTEMBI. Arposkocucrema. ArporeHo3. Pasnmnuns
MEX/1y aHTPOIIOTEHHBIMH U MTPUPOIHBIMH SKOCHCTEMaMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opomckas
braopa u ¢dayna. CunHanTpomnuzaiusi ropojckoil ¢dayHel. buomorudeckoe u
X0341CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUN OPTaHNW3MOB B
skocuctemax. Ponv kackadnoco 3gghekma u 8uU008-30UPUKAMOPOS (KNI0UEBbIX
8U008) 8 (yHKYUOHUposanuu 3kocucmem. 1lepeHOC YHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTH OPTaHU3MOB, IMOMYJISIINA U SKOCHCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmeus 3aepASHEHUU pPA3HbIX Mmunos Ha
CyOOP2aHUBMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  9KOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€LCMEUSL.
MeTo0710THS MOHUTOPHHTA €CTECTBEHHBIX H aHTPOIIOTEHHBIX YKOCHUCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencau.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «JKocucTeMa

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3KOCUCTeMe», «KpyroBopoT BEHIECTB B IKOCHUCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», «IKOJIOTHUYECKAs] MUPAMUIA YUCEID,
«IKoyoruyeckas nupamuga OMoMacchbl», «IKOJOTUYECKas MUPaMUJIA SHEPTUMY,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccraHoBneHue jieca mociue
noxkapay, «JKocucTemMa o03epay, «ArporeHos», «KpyroBopoT BemIeCTB U MOTOK
HHEPTUU B arporeHosey, «lIpumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTHUIl U
3Bepeid, repbapuu KylIbTYypHBIX U TUKOPACTYIIUX PACTCHU, aKBAPUYM KaK MOJEIb
AKOCHUCTEMBL.

IIpakTnueckas padora «/3yueHue u onrcanue ypOO3KOCUCTEMBI.

JlaGopaTtopHas padora «/3yueHue paszHoOOpa3us MEJIKUX [MOYBEHHBIX
YWICHUCTOHOTUX B Pa3HBIX YKOCUCTEMAX).

IKCKypeus «IKCKYpPCHUs B THITUYHBIN OnoreorieHo3 (B 1yOpaBy, OepesHsik,
€JIbHUK, Ha CYXOJOJIbHBIN UM MMOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCHs B arpodKOCUCTEMY (Ha T0JI€ WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rmodanbHas IKocucrema

buocdepa — obmermtaneraptas 0001049ka 3eMJId, TIe CYIIECTBYET WU
cylllecTBOBaja kU3Hb. Pa3BuTHe npeacraBieHuii o onocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepnaackoro o 6uocdepe. O6mactu 6uocheps! u e€ cocras. XKupoe
BELECTBO OHOc(hephl U ero (PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHUs Ouocgeprl. OcodbeHHocTn Ouochepsl Kak
rJ100aJIbHOM 3KocHCcTeMbl. JMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTeOXMMHYECKUE LUKIbI (yriaepoaa, a3oTa). PUTMUYHOCTE sIBIEHUN
B Ouocdepe.

3onanbHOCTh Ouocdepsl. [lonarne o Ouome. OCHOBHBIE OUOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMELIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CABaHHBI,
MyCTBIHU, TPOTTMYECKHUE JIECa, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U KUBOTHBIN
Mup OMOMOB CYIIIH.

Crpyktypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAIA U
ounochepHbIX QYHKIHIMA.

JdemoHcTpanumn

[Toptpetsl: B. Y. Bepnaackuii, 3. 3rocc.

Tabnuuel u cxemsl: «l'eocdepsl 3emun», «KpyroBopor azora B mpupojae»,
«KpyroBopot yriepoga B mnpupoae», «KpyroBopoT KHCIOpOJa B MPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMOMBI cymmny, «Kinmartuueckue
nosica 3emnmy», «Tynapay, «Taitra», «CMmemannbiid necy, «IIIupoKOJIUCTBEHHBIN
necy, «Crenby, «CaBannay, «Ilyctoinsay, « Tponuueckuii ecy.

O6opynoBanue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy kamomas cpeaa

DKOJIOTUYECKHE KpHU3UChI M UX NpUYUHBL. BosznelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHre BO3IYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHE
BogHON cpenbl. OxpaHa BOJIHBIX pecypcoB. Pazpymenue mouBsl. Oxpana
MIOYBEHHBIX pecypcoB. VM3mMeHeHue KimmMara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIBHBIN M KMUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M XWUBOTHOrO Mupa. OCHOBHBIE NPUHIIUIBI OXPAHBI MPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansiemblie npupoanbie Tepputopun (OOIIT).
Bborannudeckue caibl U 300J10THYECKUE TTAPKH.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOIO PAa3BUTHUS YEIOBEUECTBA M IMPUPOJIBI.
PanponansHOE  NpPUPONONOJIB30BAaHUE W COXpPAHEHUE  OMOJIOTMYECKOIO
pasHooOpasus 3emiu. OOmMEe 3aKOHOMEPHOCTH TJIOOAIBHBIX ASKOJOTHYECCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HUCA U €r0 BEPOSTHBIE TOCIEICTBHUS.

Pa3BuTne METOMOB MOHHUTOPHWHTAa pPAa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvle uUcCcied08aHus nepexooa K pecypcocbepecaroujell u
KOHKYPEeHmOocnocoonol snepeemuxe. buonoeuueckoe pasnoobpasue u oOuopecypchni.
Hayuonanouvie ungpopmayuonnvie cucmemvl, obecneuusaiowjue OOCMyn K
ungopmayuu no cocmosHUu OmMoenbHulX 6u008 u sxkocucmem. OcHogvl



IKopeabunumayuu dKocucmem U Ccnocooos 00pbObl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemHvIx 9KOCUCTEM.

JdemoHcTpanumn

Tabmuupl W cxeMbl:  «3arpsi3HeHHE  aTMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arps3HeHue 1ouBb», «llapHukoBbld  3Pdekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MOJEIHN YIIPaBISIEMOr0 MUPAY.
O6opynoBanue: ¢dororpaguu OxXpaHsSEeMbIX pacTeHH U KUBOTHBIX KpacHoi
kHur" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJlbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOTpaMM  CpefHero oOmero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbl IO OUOJIOTUH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYarON[MMUCS POCCUHUCKOM
IPAXKIAHCKON UJICHTUYHOCTH — TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOONPEACNICHUIO, Haiuuue momueayuu K OOYy4EHHUIO  OHOJIOTHH,
yejieHanpasienHoe pazsumue BHYTPEHHUX YOEXKIEHUU JIMYHOCTHU Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUIIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOITUXCSI PYKOBOJCTBOBATHCS B CBOCH
JEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, TIPUCYIIMMHU CHCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPbI, CHOCOOHOCIU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TIJIaHBI.

JIMYHOCTHBIEC PE3yJIbTaThl OCBOCHUS MPOTPAMMBI IO OMOJOTUM JTOCTUTAIOTCS
B EIUHCTBE YYEOHOWM M BOCIHTATEIHHON JEATEILHOCTH B COOTBETCTBUHM C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMHU, NMPHUHATHIMU B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUS W CIIOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, Pa3BUTHUS BHYTPEHHEH TMO3UIMUA JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TPyJa U CTapIlIeMy IOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OEPEKHOIO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JImdHOCTHBIE pe3ynabTaThl OCBOCHHUS YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOMIUXCSl PYKOBOJACTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEH MMO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOCXKICHHI, COOTBETCTBYIOIIHNX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOIIECCE pealu3alli OCHOBHBIX HAaNpaBICHUN
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’kaaHCKOTr0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUHA 00YUYaAOMIET0Cs] KaK aKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUIICKOI0 OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLHOHHBIX IpaB U OO0S3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OTMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHITH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUSX HEOOXOJAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMH YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T[I03HABATEIBHBIX M MCCJIECNOBATEIBLCKUX 3a/ad, YBaXXUTEIbLHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXJACHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM AEATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hopMUPOBAHHOCTH POCCUHCKOU IPa)XIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MAa, YBAXKEHHUSI K CBOEMY HApOJy, UYYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoii, ropmoctu 3a CBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOJHOMY HACIEAUIO U MMAMATHUKAM PUPOJIBI,
NOCTYKEHUSIM Poccnn B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJEHUE U
pa3BUTHE OWOJOTUH, TMOHUMAHUS 3HA4YEHHUs] OHOJOTMHM B TO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

ujaeitHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIIy)KeHHIO W 3ammuTe OTedecTBa,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

OCO3HaHHue JTTYXOBHBIX [HEHHOCTEN POCCUHCKOTO Hapo/a;

c(hOpMHPOBAHHOCTH HDABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHHWE JHMYHOTO BKJaJa B TOCTPOCHHE YCTOWYUBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POAUTEIISAM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOUYasl 3CTETHKY ObITa, HAYYHOTO WU
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAQ, OOLIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JAEHUCTBHUS )KUBOW MMPUPOJBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITh KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHHA, GOPMHUPOBAHHMS KYJIbTYPbI 310POBbSI H
IMOIMOHATBLHOTO 0J1ATOTOIy M

NOHUMAHUE U peanu3alus 3J0pOBOTO W 0Oe3omacHOro olpasza KU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOaJaHCUPOBAHHBIN PEXUM 3aHATUM M OTIbIXa, peryysipHas Qusnueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U TICUXUUYECKOMY 370POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBUJI HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOT'O
0€30MacHOr0 MOBEJACHUS B CUTYAlIUSIX, YTPOXKAIOIINX 3JI0POBbIO U )KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUCK (ymOTpeOIeHuUs
AJIKOTOJIsI, HAPKOTUKOB, KypEeHUS);

6) TPy/10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0JIHO0OHUE;
TOTOBHOCTh K aKTUBHOMW JEATEIbHOCTU TEXHOJOTHUYECKON U COIMaIbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO

BBITIOJIHSITh TAKYIO JICSTEILHOCTB;

UHTEpEC K pa3lMyHbIM cepaMm NnpodecCHOHAIBHON JESTEIbHOCTH, YMEHHUE
COBepIlaTh OCO3HAHHBIM BBIOOp Oynymed mpodeccun U peaan30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMUIO Ha
NPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOrM4€eCKOro BOCITUTAHMSI:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIICHHWE K MPHUPOAEC KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHMS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KyJIbTYypbl: TPUOOPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB M OLEHKHM WX BO3MOXHBIX TMOCIEICTBUMA  JIJIst
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00aJBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJeM W TyTeld uX
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU W3YYEHUU OUOIOTHHU
3HaHWSI W YMEHUS TpU pEHIeHUH TMpoOJeM, CBA3aHHBIX C PalMOHATBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOACHUE  TMpaBWU  TOBEACHUS B IPHUPOJE,
HAIMPaBJICHHBIX HA COXpPAaHEHHE PABHOBECHS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
IKOCHCTEM, OMoChepsl);

AKTUBHOE HENpUATHE JCWCTBHH, TMPUHOCIIIMX Bped  OKpYyXKarouen
MPUPOJIHON cpejlie, YMEHUE MPOTHO3UPOBATH HEOJIATONMPUSTHBIE 3KOJIOrMYECKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUN U IPEIOTBPAIIAT HX;



HaJMYHUe PA3BUTOTO IKOJIOTHUECKOTO MBIIUICHUS, SKOJIOTHIECKON KYIbTYpPHI,
OTIBITa NeATENHHOCTH AKOJIOTUIECKOMH HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLUAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUUYCCKOMN MEATEILHOCTH YKOJIOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKHU M OOICCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJILTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHSI MEXTY JIFOJBMH M TIO3HAHUS MHPA;

NOHMMaHWe crenuukn OWOJIOTMM KaK HayKd, OCO3HaHUsA e poiiu B
(GbOpMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHHH IIEJIOCTHOTO
NpeJICTaBlIeHUsT 00 OKpYKAroIIeM MHPE KaK O CJIMHCTBE NPHPOJBI, YEIOBEKA M
oOmecTBa, B IMO3HAHMHM MPHUPOIAHBIX 3aKOHOMEPHOCTECH W pEHICHUU MpodieM
COXPaHCHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMEHHOW ITUBHIIN3AIIMM:
oOecIieyeHUs: HOBOT'O YpPOBHS DPa3BUTHS MEIUIIMHBI, CO3JaHUE IMEPCICKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pEeIIaTh PECypcHble  MPOOJIEMBbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOJIeM U
oOecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUHM OWMOJOTUYECKUX 3HAHUN B IENAX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIIBHOM IPaMOTHOCTH OOydJarouuxcs, GopMupyemoit
IPU U3YYEHUN OHOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJOB MO3HAHMS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh TIOJly4aeMble 3HAHUA JUIs aHajuu3a |
OOBSICHEHUS SBICHUN OKPYXAIOLIEr0 MUpa W MPOUCXOAIIUX B HEM M3MEHECHHH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOUYCHHS HAa OCHOBE HAyYHBIX (DAKTOB U
MMEIOIINXCS JJAHHBIX C IIEJIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCTOJIB30BaTh OWOJIOTMYECKHE 3HAHUS IS
pemIeHwus Mpo0JIeM B peabHBIX )KU3HEHHBIX CUTYAIUX;

OCO3HAHHME IIEHHOCTH HAYYHOW JEeATEIHHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO W UCCIIE0BATENBCKYIO ACSITEIIbHOCTh MHANBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO0, K AKTUBHOMY TIOJYyYCHHUIO HOBBIX 3HAHUA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH IMMOTPEOHOCTIAMH.



METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUSA ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble g (OPMHUPOBAHHUS MHUPOBO33PEHUSI OOyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUSA, OTpPaXKarolue
LEJIOCTHOCTh HAy4yHOW KapTHHBI MHpa U cHenu(pUKy METOJOB I[O3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SBICHHE, MPOLECC,
CUCTeMa, Hay4yHbIM (akT, MPUHUUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UccleoBaHue,  HaOJIOJleHWe,  HU3MEpeHHe,  HIKCIEPUMEHT U JApYyTue);
YHUBEpCAJIbHbIE Yy4eOHble JeWcTBUsS (MMO3HABAaTEIbHbIE, KOMMYHHUKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaoIue dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COIIMAJIbHOW KOMIETEHIMH O00y4aloluxcs; ClocoOHOCTh
oOyuarommxcs UCMOJIb30BaTh OCBOEHHBIE MEXAUCIUIIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHWS W  yHUBEpPCAJIbHBbIE Y4yeOHBbIC JCHCTBUS B
IT03HABATEIILHOW U COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHuss OHWOJIOTMM HA YpPOBHE CpEIHEro 0OIIero
oOpazoBanuss y oOydaromerocss OyayT chOpMUPOBaHBI  TMO3HABATEIbHbBIC
YHUBEpCaJIbHbIEC YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHbIE
NEHUCTBHS, PETYISTUBHBIC YHUBEpPCAJIbHBIC Y4YeOHBbIE JEHUCTBHUS, COBMECTHAs
JEeSTEIbHOCTD.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS TMPOTPAMMBI  CpeHEro OOIIero
00pa3oBaHUs TOHKHBI OTPAXKATh:

Osaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJAbHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrnYecKHne JeiCcTBHUS:

CaMOCTOSITEIbHO  (OPMYNIHMpPOBaTh W aKTyaJlM3UpPOBaTh  MPOOJIEMY,
paccmarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUYECKOTO MBIILICHUS
(ananu3a, cUHTE3a, CpaBHEHHUS, KiIacCU(UKAIINHA, 000OIICHHUS), PACKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATUH (BBIACIATh UX XapaKTepHbIC MPH3HAKH, YCTAaHABINBATH
CBSI3U C APYTUMH MTOHATUSIMH );

ONpeAesaTh IEJIM JCATEeNbHOCTH, 3ajJaBas MapaMeTpbl W KPUTEPUU UX
JIOCTHKEHHS, COOTHOCHUTH PE3YIbTaThl JESITEILHOCTH C MOCTABICHHBIMU 1EJISAMU;

UCITOJIH30BaTh OMOJIOTHYECKHE TTOHATHS JUISI OOBSICHEHUS (PAKTOB U SBICHUI
YKWBOU IPUPOJBI;

CTPOUTh JIOTMYECKUE PaACCYXJCHHUS (MHIYKTUBHBIC, JCAYKTUBHBIE, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W MPOTHBOPEUMS B paccMaTpPUBAEMBIX
SIBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI U 3aKJIIOUCHHS;

MIPUMEHSATH CXEMHO-MO/ICILHbBIC CpeacTBa TS MIPEeICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTHBOPEYMH  Pa3HOTO  pOAa,  BBIIBICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUTAH PEIICHUS MPOOJEMbI ¢ YY4ETOM aHallv3a UMEIOLIUXCS
MaTepHATBHBIX K HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITCIILHOCTD, OIICHABATh COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIIEACTBUN JACATEIHBHOCTH;

KOOPJIWHUPOBATh W  BBHINOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHBaTh KPEATHBHOE MBIIIUICHHE MPU PEIICHUN XU3HCHHBIX MTPOOJIEM.

2) 06a30BbIe HCCJIEI0BATEILCKHE AeiCTBHSI:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEAOBATEIBCKOW M TPOCKTHOU JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHWsl MpoOJieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX 33124, TPUMEHEHU IO
Pa3IUYHBIX METOIOB TIO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUIBI JACATCIBHOCTH IO TIOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAMK, IPEOOPa30BaHUI0O W IMPUMEHEHUIO B Y4YEOHBIX
CUTYaIlUsSX, B TOM YHCJIE TIPH CO3JIaHUU YICOHBIX U COIIMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAyYHBIN THI MBIIUICHHS, BJIaJICTh HAYYHON TCPMHHOJIOTHEH,
KITFOYEeBBIMU TIOHATHUSMH U METOJIAMU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIC 3a/Jauyd B 00pa30BaTEIbHOU
TESTELHOCTH U )KH3HCHHBIX CUTYAIIHAX;

BBISIBIIATH IPUYMHHO-CJICACTBEHHBIC CBS3W W aKTyaJU3upoOBaTh 3ajadvy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI I JO0Ka3aTelhCTBa
CBOMX YTBEp)KIICHUH, 3a1aBaTh apaMeTpbl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJE€ pEIMICHUS 3aJa4yd  pPe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH H3MCHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTyaIlUsiM, OIICHMBATh TNPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITH IIEJICHANPABICHHBIN MMOUCK MIEPEHOCa CPENICTB U CIIOCOOOB
JeHCTBUS B IPO(ECCHOHATLHYIO CPEY;

YMETh MIEPEHOCUTD 3HAHKS B MTO3HABATEIbHYIO U MPAKTUYECKYIO 001acTH
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE UJCH, PEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIONHE AIbTEPHATHBHBIC PEIICHUSI.

3) padoTa ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIIOBApSAX U
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATN3UPOBAThH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ TOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckoi MHGOpMALUK, HEOOXOIUMON ISl BHIMIOJHEHUS! y4eOHBIX
3azay;

NpPHOOPETAaTh OIBIT MCIOJAB30BaHUS WH()OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3TINIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTUMaJIbHYIO  (opMy  mpeacTaBiICHUS
Oounonornyeckoit nHpopmaru (CXeMmbl, TpaduKu, JUarpaMMbl, TaOJUIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM SI3bIK B KayecTBE CpeACTBA Npu padore
Ouojornyeckoil MHPOpMAIMEH: TPUMEHATh XHUMHUYECKUE, (QUIHUYECKHE W
MaTEMaTUYCCKUE 3HAKW W CUMBOJIBI, (DOpMyJbl, abOpeBHATypy, HOMEHKIATYPY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJCTh  HABBIKAMH  PACIO3HABaHWsS W 3alMTBl  HWH(OpMAIIUH,
MH(GOPMAIIMOHHON 6€30NMaCHOCTH JIMYHOCTH.

OBiageHue yHUBEPCATbHBIMUA KOMMYHUKATUBHBIMY JeHCTBUSIMMN:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKALIMU BO BeeX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTENIHHO BBITIOJHEHUS TpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTMX yYaCTHUKOB
Jaiora Uiv JUCKYCCUH );

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHMS, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSITYaTh KOH(MDIUKTH U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CrOcO0aMu OOIIEHUST W B3aMMOJICHCTBUSA, TTOHUMATH
HaAMEPEHUS IPYTUX JIOJIeH, MPOSBISATh YBAXKHUTEIBHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO HM3JIAraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS 1eATeJIbHOCTD:

MOHUMATh W HCIIOH30BATh MPEUMYIIECTBA KOMAHIHOW M WHIAWBHUIYATHHOM
paboThI U peNIeHUH OMOTOTUYECKON MTPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJICHCTBHS NP PEIICHNN yIeOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JCHCTBHM C y4E€TOM OOIIHX
WHTEPECOB M BO3MOKHOCTEH KaXKJOTO WieHA KOJUICKTHBA;



IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA IO €€ NOCTUKEHUIO: COCTABIATH IUIAH JCWCTBUU,
pacupenensiTh poid € YYETOM MHEHUW YYaCTHUKOB, OOCYXKJATh PE3YJIbTAThI
COBMECTHOU paboThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXKJIOr0 y4YaCTHHMKA KOMaHIbl B
o0 pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKTHI, OLEHHWBATh HAEU C TO3ULIUUM HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYalLUSX, IPOSABIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBiaseHne yHMBEPCAJIbHBIMHY PeryJIsiITUBHBIMH ACHCTBUSIMH:

1) camoopranmu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS [UJIS BBIABICHUA NpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYCOHBIX CUTYAIUSX;

BbIOMpATh HAa OCHOBE OMOJIOTMYECKMX 3HAHMH 1I€JIEBbIE M CMBICIOBbBIE
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K XHUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh [MO3HABATEJIbBHYIO JEATEIIBHOCTD, BBIABIISTH
npoOJieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U JKU3HEHHBIX CUTYaLUIX;

CaMOCTOSATEJILHO  COCTABJISITH IUIAH PEIICHHs Tpo0iemMbl €  y4EToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKUA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JieaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKOW DJPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JECATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIbHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHHM, HCMONB30BaTh NPUEMBI pedieKCUU ISl OIEHKH CUTYalluu, BhIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHMBAaTh PUCKM W CBOEBPEMEHHO IIPUHMMATh pELIEHHA II0 HX
CHWKEHUIO;



[IPUHUMATh MOTHMBBI M AapryMEHTBl APYTMX NPU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOST M APYTHX:

MPUHUMATH ce0s, MOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl APYIHX INPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP € TIO3ULUU IPYTOr0O YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenqmerHble pe3yabTaThl OCBOCHUSI COACPKAHUS y4eOHOro mpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpOBHE OpPHEHTHPOBAaHbI Ha oOecredyeHue
npodunpHoro  oOyueHus  oOydarommxcss  Ouonormn. OHU  BKIJIIOYAIOT:
crenuduyeckue g OMOJOTHH HAyYHbIC 3HAHMSI, YMEHUS U CIIOCOOBI JEHCTBUM 110
OCBOCHUIO, UHTEPIIPETALIMA U TPEOOPa30BAHUIO 3HAHUM, BHUJIBI JACATEILHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PA3JIMUHBIX yUEOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX cUTyalusx. [IpenMeTHbIe pe3ynabTaThl MPEICTABICHBI IO
rojiaMm U3y4eHHUsl.

[IpenmeTtHble pe3ynbTaThl OcBoeHUsa yueOHoro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ M pOJU OHOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHUU  3aKOHOB  TPHUPOABI U  PEIIEHWH MpoOJEM  PaIMOHAIBHOTO
IPUPOIOIIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMON OHOJOTMYECKUX 3HAHUH, KOTOpas  BKIIOYACT:
OCHOBOIIOJIAraloNMe OWOJIOTHYECKUE TEPMUHBI M TOHATHS (KH3HbB, KIIETKAa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOpPETyJslus, CaMOBOCIPOU3BEACHHE,
HACIIEJICTBEHHOCTh, M3MEHUYHUBOCTb, POCT U PAa3BUTHUE), OUOJIIOTMYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. IlIneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuenus (H. WM. BaBunoBa — o0 ueHTpax
MHOTOOOpa3usi ¥ TPOUCXOXKACHUS  KYJIBTYPHBIX  pPAacTCHUMU),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB IEPBOTO TOKOJICHHSI, PACHICIUICHHS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBaHuss ['. Menaens, TOMOJOTHYECKUX PSAOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Basunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOTO I[O3HAHUS, MCHOJb3yEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX JKUBBIX OOBEKTOB (ONMUCAHHE, HM3MEpPEHHUE,
HaOJII0/IeHNEe, YKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX OPraHu3MOB, B TOM 4YHUCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX M YEIOBEKA, CTPOCHUSI OPTraHOB U CUCTEM
OpPraHOB pAacTEHUIl, >XUBOTHBIX, YEJIOBEKa, MPOIECCOB KUIHEACITEIHbHOCTH,
MPOTEKAIONIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MPOLIECCOB: 0OMEHa BelIecTB (MeTadoNM3M), MPEBpPALEHUsI SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUMOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeW03a, TaMeTOreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHIWBUAYaJbHOTO  Pa3BUTHUS  opraHu3Ma  (OHTOreHes3a),
B3aMMO/ICHCTBUS T'€HOB, TE€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOWJAMHU KIETKH U HUX
(YHKIHMSIMH, CTPOSHHUEM KIETOK pPa3HBIX TKaHEH M HX QYHKIUSIMH, MEXKIY
OpraHaMl W CHCTEMaMH OpPraHOB y pAcCTEHHWH, JKUBOTHBIX M 4YEIOBEKa W WX
(QYHKIHSIMH, MEXIYy CHCTEMaMH OPTaHOB M WX (YHKIUSMH, MEXKIY JTalaMu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTarmlaMu AMOPUOHATBLHOTO PAa3BUTHS, TEHOTHIIOM U (EHOTHUTIOM, (DEHOTHIIOM |
(dakTopamu cpeapl OOUTaAHUS;

YMEHHE BBISBIIATH OTJIMYMTEIbHBIC MPU3HAKHA KUBBIX CUCTEM, B TOM YHCIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOLIWE aPTYMEHTHI, OHUOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl IOKAa3aTEJNIbCTBA POJICTBA OPTraHU3MOB PAa3HBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOTrHYEeCKUe 3a/1a4H, BBIABIATh IPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXKIY UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE€IaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHHUH TOJTYUYECHHBIX PE3YIbTATOB;

yMEHHE BBHITIONHATH Ja0OpaTOpHBIC W TpaKTHYEeCKHe padoThl, COOJIIOMAThH
nmpaBuia mpu padbore ¢ ydeOHBIM U JJaOOpaTOPHBIM 000pPYIOBAaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPSITh WX OKCIEPUMEHTAIHLHBIMU
cpeactBamu, GOpMyIuUpys LEJdb HCCIEIOBAaHMS, AaHATU3UPOBATH IOJTYYCHHbIE
PE3YNIbTATHI U ICNIaTh BHIBOIBL;

YMEHHE y4YacTBOBaTh B Yy4e€OHO-HCCIIEIOBATEIbCKONH paboTe Mo Ouojoruw,
HKOJIOTUM W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTaBIATH  IOJYyYEHHBIE  pPE3yibTaThl HAa  YYEHUYECKUX

KOH(EpEeHIHsX;
YMEHHE OIEHUBATh OJTUYECKHUE AaCIMEKTHl COBPEMEHHBIX WCCIICIOBAHUN B
obmactu  Owonoruu W MeAWIUHBI  (KIIOHUPOBAHHWE,  HCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIMPABICHHOE M3MEHEHUE I€HOMa M CO3/aHUE TPAHCTE€HHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oyaymied npodeccuoHaIbHOM
NEATeNIbHOCTH B 00JlaCTU OUOJIOTHUU, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTU, YTIYOJSITh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alUsX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

[IpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOoro mpeamera «buosorus» B 11
Kjlacce OJKHBI OTPaKaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ M PpOJM OHOJOTMHM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpPa, B TMO3HAHUM 3aKOHOB MPUPOABI W PEIICHUH DKOJIOTUYECKUX
npo0JieM 4YeloBEeYeCTBa, a TakKe B PEUICHUH BOIPOCOB PAIMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUH;

yMEHUE BIIAJIETh CHUCTEMOW OMOJOTUYECKUX 3HAHUM, KOTOpas BKJIIOYACT
OTpeNeNieHns] W TOHMMAaHHE CYIIHOCTH OCHOBOIIOJATAIOMNX OUOJIOTUYECKUX
TEPMUHOB M TOHATUN (BHUI, SKOCHUCTEMa, Ouocdepa), OMOJOTUYECKUE TEOPHUH
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs] TEOPHUS DBONIOIUHN), YUECHUS
(A. H. CeBeprioBa — 0 myTsX W HampaBjeHusx sBoironnu, B.M. Bepraackoro — o
ouocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus JIk. Xapau u B. BaiinGepra,
3apopsimieBoro cxonacrea K. M. bopa), npaswma (munumyma 1O. JluOuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEPruM), Tunore3bl (rumoreza «mupa PHK» V.
I'unbepra);

YMEHUE  BJIAJIETh ~ OCHOBHBIMHM  METOJAaMH  HAy4yHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX MCCIEOBAHUSAX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE;

YMEHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKU: BUJOB, OHOr€OLEHO30B,
PKOCUCTEM U Omocdephl, CTAOMIM3UPYIOMIETO, IBMXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJJIONAaTPUYECKOTO u CUMITaTPUUYECKOTO
BUI000pa30BaHUs, BIMSHUS JABMKYIUX CUJI SBOIIONNY HA TEHO(POH I TOMYJISIUH,
MPUCIIOCOOJIECHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aWMOCBSI3M MEXIYy MPOLECCaMH HBOJIOLNH,
JBIKYIIUMU CHUJIAMH aHTPOIIOr€HE3a, KOMIIOHEHTAMH PA3JIUYHBIX 3KOCHCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPraHU3MOB;

YMEHUE  BBISBIATH  OTJIIMYMUTENIbHBIE  MNPHU3HAKKM  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K Cpejie OOUTaHUs, aOMOTHYECKUX U OMOTUYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B  COOOIIECTBaX,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIME AapTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTENIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB U CPEIIbl OOWTAHMSI, CAMHCTBA
YEeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOT0o00pa3usi BHIOB U
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS MPUPOIBI U UETIOBEUECTBA,

YMEHHE PeIlaTh OMOJIOTHYCCKUE 3a/1a9H, BBISABIATh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY MUCCIIETyeMbIMU OMOJIOTMYECKIUMHE MPOIIECCAMU U SIBJICHHUSIMH, JIENaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH TIOJYUYCHHBIX PE3YIIbTaTOB;

YMEHHE BBINOJHATH JIA0OpAaTOpPHBIE M MPAKTHUYECKHE pPabOTHI, COOIIOIAThH
npaBuiia Mpu padoTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bl, MPOBEPITh WX OKCICPUMCHTAIbLHBIMU
cpencTBamu, GOpMYyITUpPYS IEdb HWCCICIOBAHMS, AaHAIU3UPOBATH ITOJYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOBL;

yYMEHHE y4aCTBOBATh B Y4E€OHO-HCCIIEIOBATEILCKONH paboTe 1Mo OHOJIoTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAy4HBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATh  TOJYYCHHBIC  PE3yJIbTaThl HAa  YYCHHYCCKHX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bI U TEOPUHU O MPOUCXOKIACHUH KU3HH, YEIIOBEKA
U 4YEJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUSIX U CIOCO0ax MpeaoTBpaIECHUs
r100aIbHBIX U3MEHEeHHH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccuoHalIbHOU
JESTEIBHOCTU B 00JaCTH OMOJIOTUH, SKOJIOTUH, IPUPOOTIOIH30BaAHUS, MEAUIIHHBI,
OMOTEXHOJIOTUH, TICUXOJOTUM, BETEPUHAPHUU, CEIIbCKOTO XO3MiCTBa, MHIEBON
POMBIIIJIEHHOCTH, YIAyONsTh TO3HABATENbHBI WHTEPEC, HAMPABICHHBIM Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccHn U TMPOJODKCHUE
OmoJIoruYecKoro oOpa3oBaHUs B OpraHU3AIUSIX CPEIHETO Mpo(ecCHOHATBLHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aesioB U TeM Bcer | Konrpoabubl | IIpakTHyeckn
o0pa3oBaTtejibHbIE
n nporpamMmbl 0 e padoThI e paboThbI
pecypcsl
EHOOrHS KAK bu6mmoreka [IOK
1 1 1 0 https://m.edsoo.ru/7f4148
HayKa
do
bubmmoreka [IOK
JKuBbie cucTeMbl
2 2 0 0 https://m.edsoo.ru/7f4148
Y UX U3y4eHUE
do
bubmmorexa [{OK
3 Bbuosorus kinerku 2 0 0.5 https://m.edsoo.ru/7f4148
do
Xumudeckas bu6mmoreka [IOK
4 OpraHu3aIus 10 1 1 https://m.edsoo.ru/7f4148
KJIETKHA do
CIoete I bu6mmoreka [IOK
5 P 8 1 2 https://m.edsoo.ru/7f4148
(GYHKIIUM KIIETKH €0
OOMeH BeIIecTB bubnuorexa [JOK
6 U TIpeBpalcHue 9 1 1 https://m.edsoo.ru/7f4148
SHEPIHH B KJIETKE do
Hacnencrsennas
HHpOpMAILIA 1 bu6mmoreka [JOK
7 pMatt . 9 0 0.5 https://m.edsoo.ru/7f4148
peanu3anus e€ B €0
KJIETKE o
. bu6mmoreka [JOK
JKuzHeHHbIi
8 6 1 1 https://m.edsoo.ru/7f4148
LUK KJIETKHA
do
Crpoenue u bubnuoreka [JOK
9 byHKIMN 17 1 1.5 https://m.edsoo.ru/7f4148
OpraHU3MOB do
PasmHoxeHUE B bu6mmoreka [JOK
10 pas3BUTHE 8 1 1.5 https://m.edsoo.ru/7f4148
OPraHu3MOB do
I'enetnka —
HAVKa © bubmuoreka [JOK
11 e 2 1 0.5 https://m.edsoo.ru/7f4148
HACJIEICTBEHHOCT €0
U H o



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

N3MCHYHNBOCTHU
OpraHnu3MoB
3aKOHOMEPHOCTHU bubnuorexa [JOK
12 HACJEACTBEHHOCT 10 0 1 https://m.edsoo.ru/7f4148
u do
bu6mmoreka [IOK
3aKOHOMEPHOCTHU
13 6 0 1 https://m.edsoo.ru/7f4148
N3MCHYNBOCTHU
do
FenetiKa bu6mmoreka [IOK
14 3 1 0.5 https://m.edsoo.ru/7f4148
YeIIOBeKa
do
Cerexiis bu6mmoreka [IOK
15 1 4 0 1 https://m.edsoo.ru/7f4148
OpPraHu3MOB
do
buoTtexnomorus bubmmoreka [{OK
16 U CHHTETHYECKAS 4 1 0.5 https://m.edsoo.ru/7f4148
OuoI0THS do
bu6mmoreka [IOK
17 Pe3epBHOE Bpems 1 0 0 https://m.edsoo.ru/7f4148
do
OBILIEE
KOJIMYECTBO 102 10 135
YACOB IIO

I[TPOTPAMME



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

Ne
n/
n

HaumenoBanue
pa3jaesioB U TeM
NMPOrpamMmbl

KoaudecTBO 4acoB

Bceer KoHTpoJIbHBI
o e paboThbI

IIpakTH4eckn
e paboThbI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/bHbBI
e pecypchbl

3apoxaeHue u
pa3BUTHE
IBOJTFOIIMOHHBIX
MPEJICTaBIICHUH B
Oounosioruu

MukposBontonus u
€€ pe3ynbTaThl

14

Makpo3Botonus u
€€ pe3ynbTaThl

[Ipoucxoxaenue u
pa3BHUTHE )KU3HU Ha
3emie

15

1.5

[Ipoucxoxnenue
YeJI0BEKa —
aHTPOIIOTEHE3

10

DKOJIOTUSI — HayKa
0
B3aMMOOTHOIICHHS
X OPraHU3MOB U
HaJ0pPraHU3MEHHbI
X CHUCTEM C
OKpy’Karolen
cpenoit

0.5

Opranusmel u
cpena oOuTaHus

1.5

OKOJIOTHS BUIOB U
MOMYJIALMI

0.5

OK0I0THS
COOOILIECTB.
DKOJIOTrNYeCcKHe
CHCTEMBI

12

0.5

10

buocdepa —
rjio0agpHas
JKOCHUCTEMA

11

YenoBek u




OKpYKarloIas

cpena
12 PesepBHOE Bpems 8 0
OBUIEE KOJIMYECTBO
YACOB I10 102 7.5

[TPOTPAMME




IHHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KosmuecTBo yacos DJIEeKTPOHHbIE
Tema ypoka Bee KouTtpoa IIpakTHye i[:;:en uugposbie
n/ ‘o bHbBIE CKHe st o0pa3oBaTeIbHbI
n padoThI padoTsI ¢ pecypcnl
buonorus xak
KOMILJICKCHAsI HayKa
1 KaK 9acTh bu6mmoreka [{OK
1 COBPEMEHHOTO 1 0 0 01.09.2 | https://m.edsoo.ru/7
oOmectBa. XKussie 023 f4148d0
CUCTEMBI U MX
CBOICTBA.
p | Droma 1 1 0 04.09.2
KOHTpOJIbHAS padoTa. 023
AHanu3
KOHTPOJIBHOM Bubmmorexa IJOK
3 paboThI. YpoBHEBas 1 0 0 06.09.2 | https://m.edsoo.ru/7
OpraHHU3aIUs JKUBBIX 023 f4148d0
CHUCTEM.
Hctopus OTKpBITUSA U bubmuoteka [IOK
4 W3YYCHHUS KIICTKH. 1 0 0 08.09.2 | https://m.edsoo.ru/7
Krnerounas Teopwusi. 023 f4148d0
MeTtoanl
MOJIEKYJISIPHOU U
KJIETOYHOM
OMOJIOTHH.
[IpakTuueckas
paboTa «3yuyenue bubnuoreka [JOK
5 METO/I0B KJICTOYHOU 1 0 0.5 11.09.2 | https://m.edsoo.ru/7
OHOJIOTUH 023 f4148d0
(xpomatorpadus,
anekTpodopes,
muddepennuaabHoe
neHTpudyrupoBanue,
[TLP)».
XUMHUYECKUN COCTaB bubmotexa OK
6 1 0 0 13.09.2 | https://m.edsoo.ru/7
et 023 £414800



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

MuHepanbHbie

bubmuorexa [IOK

7 BEIICCTBA KJICTKH, UX 0 15.09.2 | https://m.edsoo.ru/7
OMOJOTHYECKast POJIb. 023 f4148d0
Opranunueckue
BEIIECTBA KICTKH —

OerKu.
JlabopaTopHas bubnuorexa [JOK

8 pabora 0.5 18.09.2 | https://m.edsoo.ru/7
«O06HapyxeHne 023 f4148d0
OEIKOB C TIOMOIIIBIO
KaueCTBEHHBIX
peaKuuii».

CaolicTBa, bu6mmorexka [{JOK

9 KIaccuuKanus u 0 20.09.2 | https://m.edsoo.ru/7
(GyHKITIH OEJTKOB. 023 f4148d0
Oprannueckue bubnuorexa [{OK

10 BEIlleCTBa KJICTKHA — 0 22.09.2 | https://m.edsoo.ru/7
YTIICBO/IBI. 023 f4148d0
Oprannueckue bubnuorexa [{OK

11 BEIIIECTBA KIIETKH — 0 25.09.2 | https://m.edsoo.ru/7
JIAIABL. 023 f4148d0
Hyxkneunosbie
kuciotel. JJHK n
PHK. JlabopaTopHas
pabota
«HccnenoBanue bubmorera [OK

12 HYKICHHOBBIX 0.5 27.09.2 | https://m.edsoo.ru/7

023 f4148d0
KHCJIOT, BBIICJICHHBIX
W3 KIJIETOK
Pa3IUYHBIX
OpraHU3MOB).
Crpoenue u
¢byakiun ATO. bubnuorexa [JOK

13 Hpyrue 0 29.09.2 | https://m.edsoo.ru/7
HyKJIeo3uaTpudocha 023 f4148d0
Tol (HTD).

CexBeHMpOBaHUE
JAHK. Meto bt
CHOMUKH bubmuorexa [IOK
14 . ’ 0 02.10.2 | https://m.edsoo.ru/7
PaHCKPUIITOMUKH, 023 £414840
MIPOTEOMHUKH.

IloaroroBska k



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

15

KonTtponsHas pabora

"XUMHYECKUI
COCTaB KJIeTKHu'".

04.10.2
023

16

Ananus
KOHTPOJIbHOU
paboTel. MeTo1bI
CTPYKTYPHOM
ounonoruu. TUTIBI
KJIETOK.
[IpoxapuoTnueckas
KJIETKA.

06.10.2
023

bu6mmoreka [{JOK
https://m.edsoo.ru/7
f4148d0

17

Crpoenue
3YKApUOTHYECKOU
KIIETKH.
[TpakTrueckas
pabota «M3yuenue
CBOWCTB KJIIETOYHOU
MeMOpaHbI».

0.5

09.10.2
023

bu6mmoreka [JOK
https://m.edsoo.ru/7
f4148d0

18

[ToBepXHOCTHBII
anmnapart KJIEeTKH.

11.10.2
023

bu6mmoreka IJOK
https://m.edsoo.ru/7
f4148d0

19

OnHomeMOpaHHbBIE
OpraHoubl KJIETKH.
[IpakTuueckas
paborta «M3ydyeHue
JIBUKCHUS
LUTOIIa3MbI B
PacTUTENBHBIX
KJIETKax».

0.5

13.10.2
023

bu6mmoreka IJOK
https://m.edsoo.ru/7
f4148d0

20

[TosmryaBTOHOMHBIE
OpraHOM/Ibl KJICTKH:
MUTOXOHIPHUH,
TUTACTHIBI.
JlaGopaTopHas
pabota
«HccnenoBanue
J1a3MOJIN3a U
JIeTIa3MoJu3a B
PaCTUTENBHBIX
KIIETKaX».

0.5

16.10.2
023

bubmuorexa [JOK
https://m.edsoo.ru/7
f4148d0



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
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21

HememOpanusie
OpraHOM/IbI KJIETKH.

18.10.2
023

bubmuorexa [IOK
https://m.edsoo.ru/7
f4148d0

22

Crpoenue u
GbyHKIMY sapa.

20.10.2
023

bubmuorexa [IOK
https://m.edsoo.ru/7
f4148d0

23

CpaBHHTEIIbHAS
XapaKTepUCTUKA
KJIETOK DyKapHOT.
JlaGoparopHas
pabota «M3yuenue
CTPOCHHUS KIETOK
Pa3IMYHBIX
OpPraHu3MOBY

0.5

23.10.2
023

bu6mmoreka [{JOK
https://m.edsoo.ru/7
f4148d0

24

AccuMmunanus u
JIACCUMUJISIINS —
JIBE CTOPOHBI
MeTaboau3Ma. THIIbI
oOMeHa BEISCTB.
JlaGoparopHas
pabota «3y4yeHue
KaTaauTH4IeCKOMN
AKTUBHOCTH
dhepmeHTOB (Ha
MIpUMEpE aMHUIIa3bl
WJTU KaTajiasbl)y.

25.10.2
023

bu6mmoreka [JOK
https://m.edsoo.ru/7
f4148d0

25

depMeHTaTUBHBIN
XapakTep peakun
KJIETOYHOTO
MeTtabonusma. benku
- aKTUBATOPHI U

OCJIKM - HHTHOUTOPHI.

JlaGopaTopHas
pabota «3yueHue
(hepMEeHTaTUBHOTO
pacuienieHus
MEpOKCHIa BOAOPOaA
B PaCTUTEIBHBIX U
KUBOTHBIX
kneTkax».IToarorosk
a K KOHTPOJILHOU
pabore.

0.5

06.11.2
023

bubmuorexa [IOK
https://m.edsoo.ru/7
f4148d0



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

26 " | 0 08.11.2
TPOEHHE KIETKH'". 023
Ananus
KOHTpPOJIbHOMN bubmuorexa [JOK
27 paboTEHI. 0 10.11.2 | https://m.edsoo.ru/7
ABTOTpO(DHBIH THIT 023 f4148d0
oOMeHa BeIIecTs.
bu6mmoreka [{OK
28 dorocunTes. 0 13.11.2 | https://m.edsoo.ru/7
023 f4148d0
XeMOCHHTE3.
JlaboparopHas
pabota «CpaBHeHHE bubmmorexa OK
29 0 0.5 15.11.2 | https://m.edsoo.ru/7
poreccos 023 £4148d0
dboTocuHTE3a U
XEMOCHHTE3a.
AHaspoOHbBIE
Opranu3msl. Bussl
OpOXKEHUSI.
JaGoparopHasi bubnuoteka [{OK
30 paGoTa «CpasHeHie 0 17.11.2 | https://m.edsoo.ru/7
023 f4148d0
MPOLIECCOB
OpoXxeHus u
JIBIXQHUSI.
AspoOHbIe
OpraHu3Mbl. JTaIlbl bubmmorexa [OK
31 JHEPIETHYECKOTO 0 20.11.2 | https://m.edsoo.ru/7
023 f4148d0
oOMeHa.
DHeprus
MeMOpaHHOTO
rpagueHTa MPOTOHOB. bubmorera [JOK
32 Cuires AT®: pabora 0 22.11.2 | https://m.edsoo.ru/7
. 023 f4148d0
npoToHHOU AT®-
CUHTA3Bl.
Tpanckpunuus — bubnuoreka [JOK
33 MaTpPUYHBII CUHTE3 0 24.11.2 | https://m.edsoo.ru/7
PHK. 023 f4148d0
JS— bubmuoreka [IOK
34 MATPHHHOTO CHITTER 0 27.11.2 | https://m.edsoo.ru/7
' 023 f4148d0
35 Tpancnsauus u eé 0 bubnuorexa [IOK
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STaIbl. 29.11.2 | https://m.edsoo.ru/7
023 t4148d0
Konuposanue
aMUHOKHUCIOT. PoJsib bubmmorexa LHOK
36 PHGOCOM B 0 01.12.2 | https://m.edsoo.ru/7
023 f4148d0
OonocuHTe3e OerKa.
Opranu3zanus renoma bubnuorexa [JOK
37 y IPOKapHoOT U 0 04.12.2 | https://m.edsoo.ru/7
JyKapHuoT. 023 f4148d0
MounexyinspHbie
I bubmmoreka [IOK
38 SKCTIPECCHH TEHOB Y 0 06.12.2 | https://m.edsoo.ru/7
023 f4148d0
JYKapHOT.
Bupycer —
BHEKJICTOUHBIC
(hOpMBI )KHU3HU U
OO ATHELS bubmuorexa [{OK
39 — 0.5 08.12.2 | https://m.edsoo.ru/7
’ 023 f4148d0
[TpakTnueckas
pabota «Co3nanue
MO/IEJTH BUPYCay.
Bupychbie
3a00JeBaHMs bubnuoreka [{OK
40 YyeI0BeKa, 0 11.12.2 | https://m.edsoo.ru/7
YKUBOTHBIX, 023 f4148d0
pacTeHui.
HanoTexHosoruu B bubnuoteka [{OK
41 OHOJIOTHH U 0 13.12.2 | https://m.edsoo.ru/7
MEIMIMHE. 023 f4148d0
KuzHeHHbIN UK bubmnorexa [IOK
42 B 0 15.12.2 | https://m.edsoo.ru/7
' 023 f4148d0
MaTpu4HbIl CHUHTE3 bubmmorexa LHOK
43 JTHK 0 18.12.2 | https://m.eds0o.ru/7
' 023 f4148d0
XpOMOCOMBI.
JlaGopatopHas
pabota «3ydenue bubmnorexa [IOK
44 XPOMOCOM Ha 0.5 20.12.2 | https://m.edsoo.ru/7
023 f4148d0

TOTOBBIX
MUKpOITpenaparaxy.
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Jenenue KiIeTku —

bubmuoreka [IOK

45 . 0 22.12.2 | https://m.edsoo.ru/7
023 f4148d0

Tumnsl KIETOK.

Kapuoxkunes u

IIUTOKUHES.

JlaboparopHas

pabora

«Habmronenue

MHTO3a B KJIETKaX bu6mmoreka [IOK
46 KOHYMKA KOpEIIKa 0.5 25.12.2 | https://m.edsoo.ru/7

Jyka (Ha TOTOBBIX 023 f4148d0

MUKpoOIIpenapaTax)».

Perynsauus

YKU3HEHHOTO ITHKJIa

kietok. [ToaroroBka

K KOHTPOJIbHOU

pabore.

KonTtponsHas paborta
a7 | ponecce 0 27.12.2

)KI/ISHGJIHGSITGJ'II)HOCTI/I 023

KJIeTKu".

Ananus

KOHTPOITHHO bubmuoreka [{OK
48 0 08.01.2 | https://m.edsoo.ru/7

paboTel. Opranusm 024 £4148d0

KaK eIMHOE 1IEJIOE.

TkaHu pacTeHHi.

JaGoparopHasi bubnuoteka [{OK
49 0.5 10.01.2 | https://m.edsoo.ru/7

pa60Ti1 «I/Isyquer 024 £4148d0

TKaHEel pacTeHUI.

TkaHu )KMBOTHBIX U

YEIOBCKa. bubmuoreka [{OK
50 JIabopatopHas 0.5 12.01.2 | https://m.edsoo.ru/7

pabota «3yueHue 024 f4148d0

TKaHEe! KUBOTHBIXY.

Oprassl. Cucremsl

OpraHoB.

JaBopatopHas bubnuoreka [JOK
51 pabora sysere 0.5 15.01.2 | https://m.edsoo.ru/7

024 f4148d0

OpraHoB IIBETKOBOTO

pacTeHusD.
52 Omnopa Tena 0 bubnuorexa [IOK
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OpraHU3MOB. 17.01.2 | https://m.edsoo.ru/7
024 f4148d0
TIBwKeHNE bubnuoreka [IOK
53 OPFAHIEMOB 19.01.2 | https://m.edsoo.ru/7
P ' 024 £4148d0
[uranme bubmmoreka [IOK
54 OPFAHIEMOB 22.01.2 | https://m.edsoo.ru/7
P ‘ 024 £4148d0
IIutanue
TMO3BOHOYHBIX bubmmoreka [IOK
55 SKUBOTHBIX. 24.01.2 https://m.edsoo.ru/7
[MumeBapurenbHas 024 f4148d0
CHCTEMA YeJIOBEKA.
Tpixanue bu6mmoreka [IOK
56 O DEAHIAMOE 26.01.2 | https://m.edsoo.ru/7
P ’ 024 4148d0
Hprxanue
IO3BOHOYHBIX bubmmorexa LIOK
57 UBOTHELX 1 29.01.2 | https://m.edsoo.ru/7
024 f4148d0
YyeJoBeKa.
TpaHcnopT BelecTB BubmroTexa LIOK
58 OPIAHHSMOB 31.01.2 | https://m.edsoo.ru/7
yop ' 024 £4148d0
KpoBenocHas
cucremMa bubnuoreka [{OK
59 IMO3BOHOYHBIX 02.02.2 | https://m.edsoo.ru/7
JKUBOTHBIX U 024 14148d0
YeloBeKa.
Brige/eHme y bu6mmoreka LIOK
60 OPrAHIAMOB 05.02.2 | https://m.edsoo.ru/7
P ' 024 £4148d0
3amuTa y bubmuoreka [{OK
61 OPLAHIAMOB 07.02.2 | https://m.edsoo.ru/7
P ' 024 £4148d0
NmmyHHas cuctema bubmuorexa LIOK
62 qenoBeKa 09.02.2 | https://m.edsoo.ru/7
' 024 f4148d0
Pazgpaxxumocts u bu6mmoreka [IOK
63 peryinsmus y 12.02.2 https://m.edsoo.ru/7
OpraHu3MOB. 024 f4148d0
64 I'ymopanbHas bubnuorexa [IOK
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perynsuus u 14.02.2 | https://m.edsoo.ru/7

SHIOKpHHHAs 024 f4148d0

CUCTEMA KUBOTHBIX U

YeJoBeKa.

®opMsbl

Pa3MHOKCHHS

OpPTraHW3MOB.

onosoe bu6mmoreka [IOK
65 pasMHOIKEHIE. 0 16.02.2 | https://m.edsoo.ru/7

024 f4148d0

[ToaroToBka k

KOHTPOJIBHOM

pabore.

KonTponbHas paborta
66 "Ku3HenesTenbHOCT 0 19.02.2

b OpPraHu3MoB". 024

Ananus Bbubmmoreka [IOK
67 KOHTPOJIHON 0 21.02.2 | https://m.edsoo.ru/7

paboTsl. Meiios. 024 f4148d0

l'amerorenes.

OO6pazoBanue u

pa3BUTHE TIOJIOBBIX

KIJIETOK. bu6mmoreka [IOK
68 JlaGoparopHas 0.5 26.02.2 | https://m.edsoo.ru/7

pabota «M3yuenue 024 f4148d0

CTPOEHHSI TIOJIOBBIX

KJIETOK Ha TOTOBBIX

MHKpOIIpernapaTaxy.

HMnaupinyasioe bu6mmoreka [IOK
69 PasBHTHE 0 28.02.2 | https://m.edsoo.ru/7

OPTAETHIMOB — 024 414800

OHTOTEHE3.

3akiiajKa OpraHoB U

TKaHeit 13 bubmuoreka [IOK
70 S 0 01.03.2 | https://m.edsoo.ru/7

024 f4148d0

JINCTKOB.

Pocrt u pa3sutue

KUBOTHBIX.

JlaboparopHast bubmuoreka [IOK
71 pabora «BblsiBieHNE 0.5 04.03.2 | https://m.edsoo.ru/7

IIPU3HAKOB CXOJICTBA 024 f4148d0

3apobllen
IT03BOHOYHBIX
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KHUBOTHBIX».

72

PasmHOXkeHuEe 1
pa3BUTHE PACTCHU.
JlaGopatopHas
pabota «Ctpoenue
OpraHoB
Pa3MHOXKEHUS
BBICIIUX PACTCHUI.
[Toaroroska k
KOHTPOJIbHOU
pabore.

0.5

06.03.2
024

bubmmoreka [IOK
https://m.edsoo.ru/7
f4148d0

73

KonTtponsHas paborta
"UnnuBuayanbHOE
pa3BUTHE
opranusma'.

11.03.2
024

74

Anamms
KOHTPOJIBHOU
paboTsl. UcTopus
CTAHOBJIEHUS U
Pa3BHUTHS TCHETHKH
KaK HayKH.
OCHOBHBIC TIOHATHS
M CUMBOJIBI
T€HETHKHU.
JlabGopaTopHas
pabora «JIpo3odmua
KaK 00BbEeKT
TeHETUYECKHUX
HUCCIIETOBAHUID).

0.5

13.08.2
024

bu6mmoreka [IOK
https://m.edsoo.ru/7
f4148d0

75

uTomoruueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHHMS.

18.03.2
024

bu6mmoreka [IOK
https://m.edsoo.ru/7
f4148d0

76

AHanuzupyoliiee
CKpeEIlIMBaHHUE.
Henonnoe
JOMUHUPOBaHUE.

20.03.2
024

bubmuoreka [IOK
https://m.edsoo.ru/7
f4148d0

77

JurubpunHoe
CKPEILMBAHHUE.
IIpakTnueckas
pabora «3ydyeHue
pe3yIbTaToOB

0.5

20.03.2
024

bu6mmoreka [IOK
https://m.edsoo.ru/7
f4148d0
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TUTHOPHTHOTO
CKPCIUBAHHUS Y

TPO30(HUITBD».
3aKOHOMEPHOCTHU
HaCJIeIOBaHUS
MIPU3HAKOB.
Monorubpuanoe
CKpEILMBAaHHUE. bubnuorexa [JOK
78 [IpakTnyeckas 0.5 15.03.2 | https://m.edsoo.ru/7
pabota "M3yuenue 024 f4148d0
pe3yIIbTaTOB
MOHOTHOPUHOTO
CKPCIIUBAHUS Y
po30¢uIH".
[uTonornueckue
OCHOBLL bubmmoreka [IOK
79 - 0 22.03.2 | https://m.edsoo.ru/7
024 f4148d0
CKPCIIMBAHHUS.
CremieHHoe bu6mmorexa [IOK
80 HacJIeOBaHUE 0 01.04.2 | https://m.edsoo.ru/7
MPU3HAKOB. 024 f4148d0
XpomMocoMHast bubnuorexa [JOK
81 TEOpUS 0 03.04.2 | https://m.edsoo.ru/7
HACJIEICTBEHHOCTH. 024 f4148d0
bu6mmoreka [JOK
82 I'enernka moua. 0 05.04.2 | https://m.edsoo.ru/7
024 f4148d0
L eHOTHIL KaK bub6mmoreka [IOK
83 0 08.04.2 | https://m.edsoo.ru/7
[EJIOCTHASI CUCTEMA. 024 £414840
I'eneTnueckuit
KOHTPOJIb Pa3BUTHS
pacTeHM, ’KUBOTHBIX bubnuoreka [JOK
84 1 YeJI0BeKa. 0 10.04.2 | https://m.eds0o.ru/7
IToaroroska K 024 f4148d0
KOHTPOJIbHOM
paoore.
5 entant et 0| 12042
' 024
86 Ananuz 0 bubmuoreka [JOK
KOHTPOJIBHON 15.04.2 | https://m.edsoo.ru/7
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paboTHI.
N3MeHunBOCTh
MpU3HAKOB. Bubl
HM3MEHYMBOCTH.

Mo udukanronHas
HM3MEHYUBOCTbD.

024

f4148d0

87

BapuauuoHHblii psin
U BapUalMOHHAas
KpUBasl.
JlaboparopHas
pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MO (UKAITMOHHOMN
M3MEHUYUBOCTH.
[Toctpoenue
BApHUAIIMOHHOTO pAJia
Y BapUALIMOHHOMN
KpUBOW».

0.5

17.04.2
024

bubmmoreka [IOK
https://m.edsoo.ru/7
f4148d0

88

I'enoTnnmueckas
M3MEHYNBOCTb.
KomMmOunarusHas
H3MEHYUBOCTb.

19.04.2
024

bu6mmorexa [IOK
https://m.edsoo.ru/7
f4148d0

89

MyranuoHHas
W3MEHUYUBOCTb.
[IpakTrnueckas
pabora «Myrauuu y
npo3o¢ubl (Ha
TOTOBBIX
MUKpOTpenaparax).

0.5

22.04.2
024

bu6mmoreka [IOK
https://m.edsoo.ru/7
f4148d0

90

3aKOHOMEPHOCTH
MYTalHOHHOTO
mpoiiecca.
DONUreHeTruKa u
SMUT€HOMUKA.

24.04.2
024

bubmuoreka [IOK
https://m.edsoo.ru/7
f4148d0

91

I'enernka yenoseka.
IIpakTnueckas
pabota
«CocraBneHue u
aHaJIN3
POIOCIIOBHOMY.

0.5

26.04.2
024

bu6mmoreka [IOK
https://m.edsoo.ru/7
f4148d0

92

MeTtonasnl

bu6nmoreka [JOK
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MEIUITTHCKOM
reHeTHKHU.3HaueHe
MEIUITTHCKOM
T€HETHKHU B
MPEAOTBPAILICHUN U
JICUCHUHN
reHETHYECKHUX
3a00JIeBaHHI
YJeJIoBEKa.
ITonroroBka K
KOHTPOJIBHOU
pabore.

29.04.2
024

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

93

KonTtponsHas paborta
"N3MeHYnBOCTH
OpraHu3MoB'".

03.05.2
024

94

Ananus
KOHTPOJIBHOU
pabotel. OCHOBHBIE
TTOHSATHUS CEJICKITUH.
JlaGoparopHas
pabota «M3yuenue
COPTOB KYJIbTYPHBIX
pacTeHui U noposa
JOMAIIHUX
AKHUBOTHBIX».

0.5

06.05.2
024

bu6mmorexa [IOK
https://m.edsoo.ru/7
f4148d0

95

MeTtoanl
CEJIEKIIMOHHOMI
paboTHI.
JlabGopaTopHas
paborta «M3ydyeHue
METO/I0B CEIEeKINU
pacTeHui».

0.5

08.05.2
024

bub6mmoreka [IOK
https://m.edsoo.ru/7
f4148d0

96

JlOCTXKEHMS
CEJICKIMU PacTeHUI
U KUBOTHBIX.
IIpakTueckas
pabota «IIpuBuBKa
pacTeHH».

10.05.2
024

bubmuoreka [{OK
https://m.edsoo.ru/7
f4148d0

97

Coxpanenue,
U3yueHHe u
HCTOJIb30BAHUE
TeHETUYECKUX

13.05.2
024

bu6mmoreka [IOK
https://m.edsoo.ru/7
f4148d0
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pecypcos.

98

buoTexHonorus kak
HayKa U 0Tpaciib
MIPOU3BO/ICTBA.
[IpakTnueckas
paboTa «3y4enue
00BEKTOB
ounorexuosiorum».I1o
JITOTOBKA K
KOHTPOJIbHOU
pabore.

0.5

15.05.2
024

bubmmoreka [IOK
https://m.edsoo.ru/7
f4148d0

99

Hrorosasa

KOHTpOJIbHAsI paboTa.

17.05.2
024

10

AHanu3
KOHTPOJIBHOU
pabotel. OCHOBHBIE
HaIpaBJICHUS
CUHTETUYECKOU
OMOJIOTHH.
XpoMOCOMHas U
TEHHasl HUHXEHEPHSL.

20.05.2
024

bu6mmorexa [IOK
https://m.edsoo.ru/7
f4148d0

10

Meaunmackue
OMOTEXHOJIOTUH.

22.05.2
024

bu6mmoreka [IOK
https://m.edsoo.ru/7
f4148d0

10

Pe3epBHbIii ypOK.
[ToBTOpEHME,
0000111eHHE,
cUCTeMaTU3aIus
3HAHUM.

24.05.2
024

bu6mmoreka LIOK
https://m.edsoo.ru/7
f4148d0

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

135
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11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KonTpoubH
ble padoThI

IIpakTHyec
KHe padoThl

Jara
H3Y4YeH
us

DJIeKTPOHHbIE
nugposbie
o0pa3oBarteib
HbIe pecypchbl

OBOJIIOIMOHHAS
teopus Y.
JapBuHa

JIBrKyIue cuisl
9BOJIIOLIMY BUJIOB
o Y. JlapBuny

Boprba 3a
CYIIIECTBOBAHUE,
€CTECTBEHHBIN U
HWCKYCCTBEHHBIN
0oTOOD

dopmupoBaHHe
CUHTETUYECKOU
TEOPUH IBOITIOLINH

OTansl
9BOJIIOIMOHHOTO
nporiecca:
MHKPO3BOJIIOIHS U
MaKpO?IBOJTIOIIHS

[Monmynsiumst —
aJIeMeHTapHast
eIMHULA
9BOJIIOLIUHN

3akoH
TE€HETHUYECKOTO
paBHOBecus [[x.
Xapau, B.
Baiin6epra.
JlaGopaTopHas
pabota
«Bp1sBIIEHUE
W3MEHUYUBOCTH Y
oco0eit 0/HOTO
BHJIA»

0.5

OnemMeHTapHbIe
(baxTopsl




9BOJIIOIIMH

Dddexr

OCHOBATCJIA.

Dddexr

OyTBUIOYHOTO
TOPJIBIIIKA

10

Murpauuu.
N3onsaumun
ITOITYJISLIAMN:
reorpaduueckas,
Oouonoruyeckas

11

EcrecTBeHHBII
oTOOp —
HaIpaBJIIOIINI
(hakTOp BOJIOIIHH

12

[TonoBoii oT6Op

13

[IpucnocoGnenHo
CTh OPTAaHU3MOB
KaK pe3yJibTar
MHUKPOIBOJTIOIUH.
JlabopaTopHas
pabota
«3yuenue
apoMop(}0o30B u
WIMOAIaNTaIul y
pacTeHui u
KUBOTHBIX)»

0.5

14

[Tpumepsi
MPUCIIOCOOIEHUH
y OPraHUu3MOB:
MOPGOJIOTUYECKHE
)
(U3HOIOTHYECKHE
, OHOXHUMHYECKHE,
[IOBEIEHYECKHUE.
JlaGopaTopHas
pabota
«IIpucnocobnenn
sI OPraHU3MOB H
X OTHOCHUTEIIbHAS
11enecooopa3HoCThb

»

0.5




15

Bun, ero
KPUTEPUU U
CTPYKTYpa.
JIaGopatopHas
pabora
«CpaBHeHUe
BUJIOB I10
MOP(HOJIOTHYECKO
MY KPUTEPHIO»

0.5

16

Crpykrypa BUIa

17

Bunoo6pazoBanue
KakK pe3yabTar
MHUKPOIBOJTIOIIAN

18

CBs3b
MHUKPOIBOJTIOIIAN
U DIIUAEMUOJIOT U

19

Makpo3BotoLHS.
ITameonTosornuec
KHNEC MCTOObI
U3Y4YEHUS
9BOJIIOLUHN

20

buoreorpaduueck
W€ METOIBI
W3yYCHUS
ABOJTIOIIUHT

21

DOMOpHOIOrHYecK
ue u
CpaBHUTEIBHO-
MOPGOJIOTUYECKHE
METO/Ibl H3Y4CHUS
ABOJIIOIIUHU

22

MonekynsapHoO-
TECHETHYECKUE,
OMOXUMHUYECKUE U
MaTeMaTH4eCKHe
METO/IbI U3Y4EHUS
9BOJIIOLUHA

23

Oo61ue
3aKOHOMEPHOCTH
3BOJIFOLIUHU

24

AnantuBHas
paauanusi.




HepaBHoMepHOCTB
TEMIIOB 3BOJIIOLIUU

25

Hayunsle
TUIOTE3bI
MIPOUCXOKICHUS
JKM3HU Ha 3eMiie

26

Jlonay4Hsle
IIPEJCTABICHUS O
3apOXKAECHUU
KHU3HHU

27

OCHOBHBIE 3TAIbI
HEOpraHU4eCKOn
SBOJIIOLNU

28

T'unoressl
3apOKICHUS
JKU3HA

29

Ucrtopus 3emmn u
METOBI €€
W3Yy4YECHUSI.
JlaGoparopHas
pabota
«3yuenue u
OTHCaHue
HCKOIAeMBbIX
OCTaTKOB JIPEBHUX
OpPraHU3MOB»

0.5

30

HavanpHubie sTamnsl
OPraHn4ecKou
IBOJTIOIIH

31

OBOIIONUA
JyKapuoT

32

OcHOBHBIE 3Tanb
3BOJIIOLUU
PacTUTEIBLHOTO
MHpa.
IIpakTueckas
pabota
«M3yuenue
ocoOeHHoCTeH
CTPOEHHUS
pacTeHui pa3HbIX
OT/IETIOBY

0.5




33

OCHOBHBIE ITAIIBI
SBOJIIOLIUHU
KUBOTHOTO MHUpa

34

DBOJTIOIUS
KUBOTHBIX.
[IpakTnueckas
pabora
«M3yueHune
0coOeHHOCTeH
CTpOCHUS
MTO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

Pa3Butne xxusnn
Ha 3emJie 1o 3pam
U TIepuoIaM

36

MaccoBrie
BBIMI/IpaHI/ISI —
JKOJIOTHYECKHUE
KPHU3UCHI
MPOIIIOTO

37

CoBpeMeHHBII
9KOJIOTHYSCKHI
KpHU3HC, €ro
0COOEHHOCTH

38

CoBpeMeHHas
cucrema
OpPraHUYECcKOro
MPOLLIOTO

39

OCHOBHBIE
CUCTEMATHUYECKIE

TPYIIIIbI
OpraHu3MOB

40

AHTpOMNOJIOTUS —
HayKa O 4eJIOBEKe

41

PazButue
MpeICTaBICHUMN O
MIPOUCXOXKACHUU
YeJoBeKa

42

MecTo yenoBeka B
CHCTEME
OpPraHUYEeCKOIo
MHpa.

0.5




JlaGopatopHas
pabora
«3yuenue
ocoOeHHOCTeH
CTPOCHHSI CKeleTa
YeJoBeKa,
CBSI3aHHBIX C
HPSMOXO0XKICHUEM

»

43

JIBHKyIIHE CUIIBI
aHTPOIIOTEHE3a

44

CooTHonieHnE
OMOJIOTHYECKUX U
COIMAJIBHBIX
(akTOpoB B
aHTPOTIOTEHE3e

45

OCHOBHBIE CTaJINA
aHTPOIIOTeHe3a

46

Tlaneorenervka u
aJIeOreHOMHUKA

47

OBOIIONNUA
COBPEMEHHOTO
YyeJloBeKa

48

Yenoseueckue
pachl.
[IpakTuueckas
pabota
«3yuenue
9KOJIOTHUECKUX
aganTanui
YeJI0BEKa»

0.5

49

MexaucIuIInHap
HbIE METOJIBI
AQHTPOTIOJIOTUH

50

3apoxaeHue u
pa3BuTHE
9KOJIOTUH

51

Meronasl
9KOJIOTHUH.
JIaGopatopHas
pabota
«3yuenue

0.5




METOJIOB
IKOJIOTHYECKUX
HUCCIIEJOBAHUN

52

3HaucHUE
9KOJIOTHYECKUX
3HAHUU I
yeJioBeKa

53

DKOJIOTUYECKUE
baxTopsl

54

AOuoTuyeckue
(daktopsl. CBer
KaK
3KOJIOTUYECKU T
(dakTop.
JlaboparopHas
pabota
«BpIsiBICHNE
MPUCTIOCOOJICHUI
OpPTraHU3MOB K
BITUSTHUIO CBETA

0.5

55

Abunotuueckue
(hakTophI.
Temmneparypa kak
JKOJIOTUYECKHI
(dakTop.
JlabGopaTopHas
pabota
«Brp1siBICHUE
MPUCTIOCOOICHHIA
OpraHu3MOB K
BIIUSHUIO
TEMIEPaTypb»

0.5

56

AlOnoTHueckue
(hakTophI.
BnaxnocTh Kak
9KOJIOTMYSCKHI
¢axTop.
JIaGopatopHas
pabota
«AHATOMHYECKHE
0COOCHHOCTHU
pacTeHui U3

0.5




pa3HBIX MECT
oOuTaHus»

57

Cpenbl oOuTaHus
Opra’Hu3MoOB

58

buomgornueckue
PUTMBL

59

JKusuennrie

(bopMBI
OpraHM3MOB

60

buortnueckne
(bakTopsl

61

3HayeHune
OMOTHYECKHUX
B3anMOECHCTBUMN
JUIS
CYITIECTBOBAHUS
OpPTraHU3MOB B
cpene oouTaHus

62

DKOJIOTUYECKHE
XapaKTePUCTUKHI
TIOTTYJISIIH

63

OcHOBHBIC
MoKas3aTeinu
TTOTTYJISIIIAH:
YUCJIEHHOCTD,
IUIOTHOCTb,
BO3pAacTHAs ¥
I0JIOBas

CTPYKTypa

64

OCHOBHBIC
moxKasareinu
TOMYJISILIAH:
POXKIaEMOCTb,
MIPUPOCT, TEMIT
pocra,
CMEPTHOCTb,
MUTpALAN

65

DKoIornyecKas

CTPYKTypa
MOMYJISALUN

66

JmHamMuka




MIOIYJIALIMY U €€
perynauus

67

Kpussie pocra
YUCJIIECHHOCTHU
MOIYJISILIAH.
Kpussie
BBDKUBAHMS

68

DKoJIoTUYecKast
HUIIIA BUJIA.
JlaboparopHas
pabota
«IIpucnocobnenun
sI CEMSIH paCTeHUH
K pacceyeHuIo»

0.5

69

Bun kak cucrema
MTOIYJIALINI

70

3aKOHOMEPHOCTH
MOBEACHUS U
MHTpanui
KUBOTHBIX

71

Coo01iecTBo
OpPraHU3MOB —
OHOLIEHO3

72

DKocHucTEMA KaK
OTKpPBITAsi CHCTEMA

73

Kpyrosopot
BEIIECTB U MOTOK
SHEpruu B
9KOCUCTEME

74

OCHOBHBIE
oKa3aTenu
3KOCHUCTEMBI

75

OKOJIOTUYECKUE
MTUPaAMU/IBI

76

N3menenus
coo01ecTB —
CYKLIECCUU

77

IIpuponusie
9KOCUCTEMBI.
DKOCHCTEMBI 03€P
U pEK.




DKOCUCTEMBI
MOpEW U OKEaHOB

78

[Ipuponusie
9KOCHUCTEMBI.
DKOCHCTEMBI
TYHJIP, JIECOB,
CTeneH, yCThIHb

79

AHTpPOIIOTE€HHBIE
9KOCUCTEMBbI

80

YpOO3KOCHUCTEMEL.
[IpakTrnueckas
pabota
«3yuenue n
OTIFICAHUE
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(dhopmupoBaHUs
OCHOBHBIX
B3aMMOJECHCTBUI
OpPra’Hu3MoB B
9KOCHUCTEMAX

82

MexaHnu3MBbI
BO3CUCTBUS
3arpsi3HEHUN
pPa3HBIX THUIIOB Ha
cyOOpraHM3MEeHHO
M,
OpraHu3MEHHOM,
MOMYJIALIMOHHOM U
9KOCHCTEMHOM
YPOBHSIX

83

buocdepa —
oOlIeruIaneTapHas
00oI104yka 3emiu

84

VYuenue B. H.
Bepnanckoro o
ouochepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHMS
o6uocdepsl

86

KpyrosopoTs!
BEIIECTB U




OUOreOXUMHUYECKHU
€ [UKJIBI

87

30HaAIBLHOCTD
ouochepsl.
OCHOBHbBIE OMOMBI

CYIIIH

88

Y cTOo4nBOCTE
ouocdepsr

89

DKOJIOTUYECKUE
KPHU3HCHI U KX
MIPUYHHBI

90

Bo3sneiictBue
YeJI0BEKa Ha

ouochepy

91

AHTpOTIOT€HHOE
BO3JCUCTBHE Ha
pacCTUTENbHBIN U
YKUBOTHBIN MU

92

Oxpana npupoas!

93

OcHoBHBIE
TIPUHIIUIIBI
YCTOWYHBOTO
pa3BUTUA
YyeloBeYecTBa U
MIPUPOIBI

94

PanmmonanpHoe
MIPUPOJIOTIOIIE30BA
HUE U COXpaHCHUE
OHOJIOrMYECKOI0
pazHooOpa3us
3eman

95

O06006111EH1E TTO
TEME
«MHUKPO3BOJIIOLHS
U e€ pe3yJIbTaThl»

96

O0o001menne no
TEMe
«MaxkposBOJTIOLHS
U €€ Pe3yIabTaThI»

97

O06006111EH1E TTO
TeEME




«IIpoucxoxaenue
U Pa3BUTHUE KU3HU
Ha 3emie»

98

O0o001menue o
TEME
«IIpoucxoxaenue
YEJI0BEKa —
AHTPOIIOTEHE3»

99

O06o0061IeHNE 110
TeMe «DKOJIOTHUS —
HayKa o
B3aMMOOTHOIIEHN
SIX OPTAaHU3MOBY

100

O06001enue 1o
Teme «OpraHu3mbl
U cpena
oOUTaHUS

101

O06001enue no
TeMe «IDKOJIOTHS
BUJIOB U
MOMYJISA

102

O0o001enue no
teme «buocdepa —
riaobannHas
9KOCHUCTEMAY

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

102

7.5




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6nioB A.M. u npyrue;
nox penakiueit [aceunuka B.B., AkimonepHoe o0miectBo «M31arenbeTBo
«IIpocsemenue»

* buonorus. O6mas 6uosnorusi, 10 xknacc/ 3axapos B.b., MamonToB C.I'., Conun
H.U., 3axaposa E.T.; nox pengakuueit 3axaposa B.b., O611iecTBO ¢ orpaHnueHHON
O0TBeTCTBEHHOCTHIO «[IPODAY; AkiinonepHoe obmiectBo «M3marenbeTBo
«IIpocsemienue»
buonorus.10-11 kn. Yroy6néuunsiit kypc. [lox pea. I'.M. pmmmuia.:/M.:

"IIpocBenienue".

METOAUYECKHUE MATEPHUAJIBI JI51 YUUTEJIA

buonorus (yrinyonennsiii ypoBenb) : Peanuzanus tpedoBanuit @I'OC cpennero
o01ero

obpa3zoBanus : MeToanueckoe nmocodue mus yuaurens / [JI.A. INapmyruna, A.B.
OBYNHHHKOB,

O.B. Komsicuukos, C.M. I'narones|; nox pea. JI.A. [lapmyrunoii. — M.: ®I'bHY
«HCcTuTyT

CTpaTeruu pa3BuTusi oOpazoBanus», 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



1. ecoportal.su(ECOportal.ru Beepoccuiickuii 5K0JIOrHYECKUI TOPTAT )
2. ecoportal.info>Pecypcsl — [IpupoHbie pecypcebl Mupa, UX UCHOJIb30BAHUE
XapaKTePUCTHUKA U COCTOSHUE.

3. http://school-collection.edu.ru — enunas komekuus LHudpopbrx
Oo0pasoBarenbHbIX Pecypcos

4. proshkolu.ru — Ipolllkony.py

5. multiurok.ru - mybTHypOK

6. infourok.ru - uadoypoxk

7. prodlenka.org — mpoanéuka. Caiit s yauTesel 1 BOCIIUTaTeNne

8. uchitelya.com — yuurenbckuii mopras

9. uchportal.ru — yaurenbckuii mopran — MeXIyHapOIHOE COOOIIECTBO

YUUTEIICH.


http://school-collection.edu.ru/
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