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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oodiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbI€ MpPEIMEThI, U3yyaeMble Ha YIUIYOJIEHHOM YpOBHE, SBIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIA M3 O3TUX Y4YeOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUX0JIOTHEH, CIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpPHpOBaHHE TIO pa3ieliaM U TeMaM, paclpelesieHne Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peann30BaH TMPUHIHUII TPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJICTAaBICHU O 310pOBOM 00pa3e >KHU3HM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlPEAMETHBIM M NPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebOnsbiil npeamer «buosorus» Ha ypoBHE CpeAHEro oOHIero o0pa3oBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOTIOLIUOHHOTO YUYEHUS U HKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro colepX aHUsl COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YIIIyOJIeHbl OWOJIOTMYECKHE 3HAHUA O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takxke HMHTErpamus OMOJIOTMYECKMX 3HAHHUNA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K H3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YyYarOTCSl OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTUU, AIMOPUOIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yUYeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00Opa3WM M OCOOCHHOCTSIX KJICTKH, OpraHu3Ma, IOMYJISIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOTO MaTepuasga B COAEPKaHUU MPOrPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELIEHUE BAKHEHUIIIUX OMOJIOTMYECKUX U SKOJIOTHYECKUX TPOOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCII0JIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUU MHTEpECA K OMNMpEeAesIEHHON 00JjacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIeUNBACTCS PEIICHNUEM CIIECTYIOMINX 3a1a4:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOSHUHU, MHOT0oOOpa3uh W OCOOCHHOCTSX OHMOJOTMYCCKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HaykK (MOJICKYJSIDHOH U
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCCleloBaHUA B JabopaTopud W B mpupoje (HaOmoJaeHue, HN3MEpeHUe,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COLMAJIbHO-)KOHOMHUYECKMMU M  OIKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduakTUKki MHGEKIIMOHHBIX 3a00JI€BaHMA, TIPaBUIa TTOBEJCHUS B MPUPOJIEC U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a7]a4, MOJCIUPOBAHUS OMOJOTHISCKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXKarolmux Jrojed  (coOmromeHuss Mep NpoPuIakTUKU — 3a00JieBaHUMH,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

CO3/IaHME€  YCJOBHMH  JUIA  OCO3HAaHHOTO  BBIOOpa  OOydYarOIUMUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEPKaHUS W HANpaBICHHOCTH Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJEHUE Ta0OpaTOPHBIX U MpakTHUueckux pador. Takke ywacTue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmsbl, BBIAEIEHHOE KYpCU80OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TOUCKOBBIE HAYYHBIE WCCIECJAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /I. K. benses.

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

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreonenoTnyeckmii), OwmocdepHsiii. Ilpomecchl, TpoHCXOAANIE B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. MeTtonsl Ouonmornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKH», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

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

Tema 3. buoJsiorusi Ki1eTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHA eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Metonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHUKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnaILHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. IllIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKU COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boga u e€ ponb Kak pacTBOpPUTENS, pearceHTa, y4yacThe B CTPYKTYpUPOBAaHHU
KJIETKH, TETUIOPETYJsIui. MuHepalbHbIe BEIIeCTBA KIETKH, MX OHWOJOTHYECKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKUCTIOTHBIN cocTaB OenkoB. CTpyKTyphl 0eIKoBOM Moiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNTUIHas CBsA3b. BTopuuHas, TpeTU4YHasl, YETBEPTUYHAS
cTpyktypsl. Jlenatypamms. CgoiictBa OenkoB. Kmaccudukanus  OenkoB.
buonornueckue Qpynkuun 0enkoB. [Ipuonsi.

Yraesoabl. MoHOCaxapuabl, AUCAXapUAbl, OJIUTOCAXAPUABI U MTOJIUCAXAPUIBL.
OO0mmit  mnaH CcTpoeHHs U (U3HKO-XMMHUYECKHE CBOWCTBAa  YIJIEBOJOB.
buonornyeckne pyHKIHUH yIII€BOIOB.

Jlunuaet. I'uapodunsHo-ruapodoOHbIe cBoiicTBa. Knaccudukanus munuios.
Tpurnuuepuasl, dochoaunuasl, BOCKU, cTepouabl. buonorumdeckue QyHKUUU



munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYNPOHUIAEMOCTb.

Hyxnennosele kucnotel. JJHK n PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneotunsl. Ilpunnun kommuiementapHoctu. I[lpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonorndeckue ¢pynkiuu JHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKLIIHH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrpykrypHast Ouosnorus: OMOXuMHUYECKHUEe U OMO(GU3UYECKHUE HCCIIeT0BaAHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYypbl Ouomoiiekyl. Mooeruposanue
CcmpyKmypul U QYHKYull 6UOMONEKYN U UX KoMHIekcos. Komnvromepnolii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

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

Huarpammer:  «PacmpenesieHe XUMHYECKUX DJIEMEHTOB B  HEXHBOU
npupoae», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B )KUBOM MTPUPOIEN.

Tabmuuel u cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemiecTtBa B cocTaBe OpraHu3MoB», «CTpOeHHE
MOJIeKYyJbl  Oenka», «CTpyKTypbl O€lKOBOW MOJEKyIbl», «CTpOeHHE MOJEeKYI
yraeBoJoB», «CTpoeHue MOJEKyl JunuaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue Monekysbl ATDy.

O6opynoBaHue: XUMHYECKas TIOCyia 1 000py10BaHUE.

JlabopaTopHasi pa6ora «OOHapykeHHe OEJTKOB ¢ MOMOIIBIO Ka4eCTBEHHBIX
peaKum».

JlaGoparopHass  pabGora  «JccinenoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKIUH KJIETKH

Tunel KJIETOK: »JyKapuoTHueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00PAa30BaHUS KICTKH.

CtpoeHue npokapuoTHYecKkoi kieTku. KietouHnas creHka OakTepuil u apxew.
Oco0eHHOCTH CTpOCHUS TeTepoTpodHON U aBTOTPO(PHONW MPOKAPUOTHIECCKUX
KJIETOK. MecTo U poJib NPOKapHOT B OMOLIEHO3aX.

Crpoenue u (G yHKIIMOHMPOBaHUE DYKApUOTUYECKOU KJIETKH.
[Inazmatnueckas wmemOpana (Turazmanemma).  CTpyKTypa —IIa3MaTHYECKOM
MeMOpanbl. TpaHCHOpPT BEIIECTB Yepe3 IJIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(mudpdy3us, obneruéHHas aud@ys3us), aKTUBHbIA (NMEPBUYHBIA U BTOPUYHBIMI



akTuBHbIA TpaHcnopT). llomynponunaemocts meMOpansl. PabGoTta HaTpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOLUUTO3, (haroruTo3. Dk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIHMH KJIETOYHOU CTEHKH pacTEHUi, IpuOoB.

[Hutommazma. [uto3ons. Llutockener. JIBrmkenue murorasmMbel. OpraHonibl
kieTkd. OJIHOMEMOpaHHbIE OpPraHOUAbl KJIETKH: HHAOIIa3MAaTHYeCKas CeTh
(BIIC), anmapat I'onbIKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUMU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KIeTKU. CTpOoeHHE TPaHyJISPHOTO PETUKYIyMma.
Mexanusm nanpasnenus oeaxos ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMmOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHUM
petukynym. CekpetopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEUIECTB B KJeTke. Bakyonu pactutenbHbix kieTok. Knerounstii cok. Typrop.

[lonnyaBTOHOMHBIE =~ OpPraHOWJbI  KIJIETKH:  MHUTOXOHAPHM,  IUIACTHU]IBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoecenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHIApUN W mactui. [lepBuunsie,
BTOPUYHBIE W CIIOXHBIE  TJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJ0pOMIIacThl, XPOMOILJIACTHI, JIEHKOIUIACTHI BBICIIMX PACTCHHM.

HememOpannsbie opranounbl kiaeTku CTpoeHHE M (YHKIIMM HEMEMOpPaHHBIX
OpraHOHUI0B KJICTKH. Pu6ocomsi. IIpomesicymounvie Qunamenmot.
MukpodunameHTbl. AkmuHosvle Muxkpoguiamenmol. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMblueuHblX Kiemok. Mukporpyoouku. KieTounsrit
nentp. CTpoeHue © JABWKEHHE KIYTHKOB M pecHHUYEeK. MUKpoTpyOOUuKH
uTorasMel.  Llentpuons. Benku, accoyuuposaunvie ¢ MukpoguiameHmamu u
muxpompyooukamu. Momopnuvle benxu.

SAnpo. O6omouka siapa, XpOMATUH, KapuoIUIa3Ma, SIPBIIKA, KX CTPOCHHUE U
byakuuu. AnepHbrii O0enkoBbId MaTpukc. I[IpoCTpaHCTBEHHOE pPaCIOJIOKEHUE
XpoMOcOM B uHTep(azHOM siape. Iyxpomamur u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBL. Jlumamuka s0epuou o06onouku 6 mumo3se. SoepHvii
mpancnopm.

Knerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHUOT
(pacTuTeIBHOM, JKUBOTHOM, TPHOHON).

JdemoHcTpanumn

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabauubr u cxembl: «CTpoeHHE 3YKapHOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOM  KieTkn», «CTpoeHue  pacTUTeNbHOM — KIeTku», «CTpoeHue
MUTOXOHAPUMNY, «Apoy, «CTpoeHne NpoKapuoTUUECKON KIETKI.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOINpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTEepUAIbHBIX KIIETOK.



Jlaboparopnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

JlabopaTopHas pabGora «lccnenoBanue muasmoiu3a M JAEIUIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NPeBpallieHH e JHEPI U B KJIeTKe

AccUMWISITIAA ¥ AUCCUMUMIIALINS — JIBE CTOPOHBI MeTabom3Ma. Turmbl oOMeHa
BEILIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YyacTue Kuciopojga B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe obOecneueHue kieTku: npeBpamienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHUBHBIA XapakKTep peakiuid KJIETOYHOTO
merabonu3zma. DepMeHTHl, WX CTPOCHHUE, CBOMCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPHl M OETKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTU (HePMEHTATUBHBIX
peaKkIuil OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHBIi CHUHTE3 OpPraHMYECKHUX BEIIECTB B KieTKe. DOTOCHHTES.
Anokcueenublli u okcueenuwvli homocunmes y oaxkmeputi. Ceemocobuparowue
nuSMeHmul U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B MpOLECCEe
dotocunTesa. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IIpogykTuBHOCTh (DOTOCHMHTE3a. BiusHue pa3nuyHbIX (HAKTOPOB
Ha CKOpOCTh oTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuUIUpYyOmue OaKkTepuu, >KeIe300aKTepuH, CepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaUCHHE XEMOCUHTE3A.

AnaspoOHbie opranu3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U HUX
UCIIOJIb30BaHUE YETOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIHN OOJIE3HEH.

AnpoOHBIC OpTaHU3MBI. Drarbl HHEPTETHYCCKOTO obmeHa.
[ToaroroBuTtenbHbBIN 3TaIl. [ THKOIN3 — OECKUCIOPOHOE PACIICTICHUE TITIOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHHWE. POb MUTOXOHAPUM B
npoiieccax Onongorudeckoro okucieHus. Huknmueckue peakunu. OKUCIUTEIBHOE
dochopunupoBanue. Onepeus memoOpanHo2o epaduenma npomonos. Cunmes
AT®: paboma npomonnoii ATD-cunmaszwi. IlpeumyiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepes aHadpoOHBIM. DPGHEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanumn

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

Tabmumpl 1 cxeMbl: «DOTOCHHTE3Y, « IHEPreTHICCKUN 00MeH», «brocuHTe3
oenka», «Ctpoenune hepMeHTa», «XEeMOCHHTE3Y.

OG6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYJOBaHHUE ISl MPUTOTOBJICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.



JlabopaTtopnas pabora «U3yueHue ¢GepMEHTATUBHOIO paCUICIUICHUS
MEPOKCHUA BOJIOPOAA B PACTUTEINBHBIX U JKUBOTHBIX KIIETKaX).

JlabopaTopHas pa6ora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacrBeHHasi MH(pOpMAaLUs U peaju3anus e€é B KIeTKe

Peakuuu marpudnoro cunres3a. [I[pyuHIUI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO cUHTe3a. Peanusaius HaciencTBeHHOW nH@opMmanuu. ['eHeTnueckuii
KOJ, ero cBouctBa. TpaHckpunuus — MartpuuHbelii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ sranbl. Yuactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnoBust OuocunTeza Oenka. KomgupoBanue amunHokucnor. Ponab pubocom B
OouocuHTese Oenka.

Cogpemennvie npedcmagnenusi o cmpoeHuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKAPUOT. Perynsius akTUBHOCTU T'€HOB y MpokapuoT. ['mmoresa
onepona (®. XKakob, XK. Mano). Moaexynspnvlie mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl 2enog. Perynsius 0OMeHHBIX
IPOLIECCOB B KiIeTKe. KileTouHbIi roMeocTas.

Bupychl — HekneTounble OpMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHnHbIli YuKi
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupychpie 3a6oneBanus denoBeka, XMBOTHBIX, pactenuit. CIINJI, COVID-
19, conmanbHble ¥ MEAUIIMHCKUE TPOOIEMBI.

Buoungopmamura: unmeepayus u ananusz doavwux maccusos («bigdata»)
CMPYKMYPHBIX OUoI02UYecKux 0anHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00CmasKu 1eKapcma.

JdeMoHCcTpamuu

[Toptpetsr: H. K. Koubios, /1. Y. IBaHOBCKHIA.

Tabmumpr u cxeMbl: «buocunTte3 Oenkay, «['eHeTHnueckuit Koa», «BUpych»,
«bakrepuodarmy.

Tema 8. ’KuzHeHHBIN HUKJ KJIETKH

Knerounsrit muki, ero mnepuonbl u perymsmus. Watepdasza u  murtos.
Oco0OeHHOCTH TIpoIIeccoB, MpoTekaromux B wHTEepdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHretnueckuid  (MOCTMUTOTHUYECKHM), CHUHTETHUYECKUUA U
MOCTCHHTETHYECKUH (MPEMUTOTHIECKUI ) TIEpUOABI UHTEP(A3HI.

Marpuunsiii cunte3 JHK — perukanwms. [Ipuamunser perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIIAPAIUICIBHOCTb.
Mexanusm permmkannu JTHK. Xpomocomel. Ctpoenue xpomocom. Temomepsl u
TelmoMepa3a. XPOMOCOMHBIA HA0Op KIETKH — KapuoTun. JIMIUIOWIHBIA |



rariougHbld - Ha0Opbl  XpoMocoM. ['omosiornuHbie  XpomocoMbl. [losoBble
XPOMOCOMEBI.

Henenne xnerkm — wmuto3. CTagud MHTO3a W MPOUCXOASIIME B HHUX
npoueccel. Tunbsl muto3a. KapuoknHes M IMTOKMHE3. bHOIOrnYeckoe 3HAYCHHE
MHTO3a.

Perynsauuss mutotnueckoro uukia kieTku. [IporpamMmmupyemasi KiaeTodHas
rudesnp — arnomnTo3.

Knerounoe sinmpo, xpomocombl, (GyHKIMOHAJIbHAsi T€HOMUKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
KllemKay» — buourH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuipl U cxembl: «OKU3HEHHBIN UK KIETKW», «Murosyn, «CtpoeHue
xpomocomy, «Pernmukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl: «KMUTO3 B KJIETKaX
KOpEIIKa JTyKa».

JlaGopatopnass  pabora «3yuyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTopHas padora «HabGmogenne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u pyHKIIUY OPraHU3MOB

buonornueckoe paszHooOpaszue OpraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOOEHHOCTH  CTpPOEHUS U JKU3ZHEACSITENIbHOCTH  OJHOKJIETOUYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TpHUOBbI, OJHOKIETOYHBIC
BOAOPOCIH, ApyTrre NpoTUcThl. KoJloHManbHbIe OpraHu3MBbl.

B3auMocBs3p yacTeli MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl M
cucteMbl opranoB. OpraHusM Kak equHoe 1eioe. I'omeocTas.

Tkanun pacteHuit. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTeNbHAS,
MMOKPOBHAsI, MPOBOJSAIIASA, OCHOBHAasg, MeXxaHuueckas. OCOOEHHOCTU CTPOCHMS,
(GYHKITUH U pacToNoKeHUs TKaHEW B OpraHax pacTCHHIA.

TkaHU XUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENIbHAS, MbIIeYHas, HepBHasg. OcoOEHHOCTH CTpoeHUus, (QYHKIUN WU
PAaCMOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M TeHEpaTHUBHbIE OpraHbl pacTteHuid. OpraHbl U
CHCTEMBbI OPTraHOB )KUBOTHBIX U 4eJIOBEKAa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneThl OJTHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >KUBOTHBIX. HapyHbIi U BHyTpeHHUU ckener. CTpoeHue u
THIBI COETUHEHHS KOCTEM.



JIBrokeHne  Opranu3moB.  J[BMJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouHOE, KTYTUKOBOE, pEeCHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTECHHI:
TPONU3Mbl M HACTUU. J[BMKEHHME MHOIOKIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MblmieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpumnosnoctHoe u
BHYTPUKJIETOYHOE mnuIIeBapeHue. lIuTtanue MO3BOHOYHBIX KUBOTHBIX. OTHEIBI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputensHbie xenes3bl. llumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHbIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIeTKU. KoxkHOoe npixaHue. [prxaTeabHas MOBEPXHOCTb.
KabepHoe u nérounoe ApixaHue. JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOCHUSI JETKUX MO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHasi cUCTEMa 4YeloBeKa. MeXaHM3M BEHTWISLMM JIETKUX Yy NTUIl U
MJIEKOTIUTArONIUX. Perynsmums apixanus. J{prxaTenbHbie 00bEMBI.

TpaHcnoOpT BEIIECTB Yy OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancnopT BeleCcTB Yy KUBOTHbIX. KpoBeHocHas cucteMa MW €€ OpraHsbl.
KpoBeHocHass cuctemMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepjie,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIIOLHUOHHBIC
YCIIOKHEHUS] CTPOCHUSI KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua U e€ peryssius.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyond. Opranbel BblgeneHus. OuibTpanus,
cekpenusi 1 00paTHOE BCAChIBAHUE KaK MEXaHM3MbI paOOThl OPraHOB BBIJEICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW U BBIJCIUTEIBHON cucTeMamMu. BoljeneHue y
MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. [louku. Ctpoenue u (HyHKIMOHUPOBAHHE
Hedpona. OOpa3zoBaHHE MOYHU Y YEJIOBEKA.

3amMTa y OpraHu3MoOB. 3alluTa y OJHOKIETOYHBIX Opranu3MoB. CHOpEI
OakTepwii W IUCTHI MPOCTEUINUX. 3allUTa Yy MHOTOKJIETOYHBIX PACTCHHM.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1[uThl. DUTOHLINABL.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3ma ot Oosesned. IMMmyHHas cuctema denoBeka. KieTouHwld u
TYMOpPAJIbHBIH MUMMYHHTET. BpOXIEHHBIH W TpUOOpeTEHHBI crenuduaeckuii
UMMYHHTET. Teopusi KIOHaJIbHO-celeKTuBHOro ummyHutera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. PoJib BpOKIEHHOTO
MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a001€BaHU.

Pazmpaxxumocte w  perymsiuus |y  OpraHusMoB. PasapaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxuMocTh W peryiasuus y
pacteHuii. PocToBbIE BElIECTBA U UX 3HAUYCHUE.



HepBHast cucremMa u pedrekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIONMOHHOE YCIOKHEHNUE CTPOEHUS HEPBHOW CUCTEMBI
y JKHUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX UBOTHBIX. Pediexc u
pediexkTopHas nyra. be3yclioBHbIE U YCIOBHBIE PEDIICKCHI.

I'ymopanpHas peryisuus U 3HIOKPHHHAs CHCTEMA YKMBOTHBIX M YEJIOBEKA.
Kene3pl HHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U SHJOKPUHHOM cucTteM. [unoranamo-runoduzapHas
cucTema.

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKJIETOYHbIE
Bogopociny, «bakrepun», «lIpocteimmey», «OpraHbl IBETKOBBIX PAaCTEHUI,
«CucteMbl  OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIsN»,
«CTpoeHHE JIUCTOBOM IUIACTHHKM», «TKaHW MKUBOTHBIX», «CKEIEeT 4eloBeKay,
«IIumeBapurenpHas cucrteMa», «KpoBeHocHas cucrema»n, «JlpixatenbHas
cucreMa», «HepBHas  cucrema», «Koxa», «MpllieyHas  cucTEMay,
«BpiienurenbHas cucteMa», «IHAOKpPHUHHAs cucrema», «CTpOEHHE MBI,
«mmynurer»,  «KumeyHonosoctHeie», «CxemMa  IWTaHUS  PACTECHUN»,
«KpoBEeHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOECHHE THUAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue A0KIeBOro uepBsa», «HepBHasd
cuctema poeio», «HepBhHas cucrema narymkuy», «HepBHas — cucrema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nTun», «HepBHag — cucrema
MJIEKOTIUTAIONINXY, «HepBHas cuctema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaTshl OJIHOKIECTOUYHBIX
OpPraHu3MOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, MTJIOKOXKHX, >KMBBIE AK3EMIUISIPhl KOMHATHBIX pPAacTEHUiA, TepOapuu
pacTeHHH pa3HBIX OTHAEJOB, BIAXHBIE Ipenaparbl KUBOTHBIX, CKEJETBHI
MO3BOHOYHBIX, KOJUIEKI[UM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
00opy10BaHHUE JIJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3YLITHOTO MUTAaHUS PacTEHUM,
pacIIeTieHHs Kpaxmaia U OeJIKOB o]l JeHCTBUEM (PEpMEHTOB, 000PYyI0BaHUE TS
JEMOHCTpALMU OIBITOB 110 U3MEPEHUIO KM3HEHHOU €MKOCTHU JIETKMX, MEXaHU3Ma
JBIXaTEJIbHBIX JIBMKEHUH, MOJEIN IOJIOBHOI'O MO3Ta PA3JINYHbIX KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pa6ora «/3yueHue TkaHel KUBOTHBIX.

JlabopaTopHas pa6ora «3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHHe ¥ pa3BUTHE OPraHU3MOB



@opMbI pa3MHOKEHHUsI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pa3MHOXKEHUsS:  [OYKOBAaHUE,  CIOPYIISLMS,
(parmMeHTanys, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonoBeie kneTku, win rameTtsl. Meio3. Craauu
Mmeio3a. [loBegenue xpomocoMm B menose. Kpoccunrosep. buomornuecknii cMbIci
MEHo3a W IIOJIOBOrO mpouecca. Meno3 u ero MecTto B KXHU3HEHHOM LIMKIIE
OpraHU3MOB.

IIpenzaponsimieBoe pazsutue. ['amerorenes y KuBOTHbBIX. I10710BbIE XKene3bl.
OO6pa3zoBaHue U pa3BUTHE MOJNOBBIX KieTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u  3MOpPUOHAIIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMSI: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa
0 pa3BUTHU OPraHU3MOB. Moppocenes — 00Ha u3 21aHbix NPoodIeM IMOPUOTIOSUU.
Konyenyus mopghocenos u mooenu mopghoceneza. Craguu >MOpuUOTreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenwe. Tumbl  apoOiieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCoOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOABIIICBBIC JIMCTKU
(racTpymsitust). 3akiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIETOCS 3apojibliia (3MOpUOHANBHAS HMHIYKIIHS).
3aknagka TIUIaHA CTPOCHMS KUBOTHOTO KakK pe3yslbTaT HUEpPapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha SMOpPHOHANIBHOE pPa3BUTHE Pa3TUYHBIX
(aKkTOpPOB OKPYKAIOIIEH Cpe/Ibl.

Poct m pasButue xuBOTHBIX. [locTamMOpumoHanbHbId mepuon. Ilpsmoe wu
HenpsiMoe  pas3BuTHe. PaszButue ¢ wmeramMopdo3oM |y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. bHOJOornueckoe 3HaYyeHUE MPSIMOTO M HENPSMOTO
pa3BUTHUA, UX PacHpOCTpaHEHUE B mpupoie. Tumbl pocTa KUBOTHBIX. DakTOpPHI
PEryJsiliiM POCTa KUBOTHBIX U yenoBeka. CTauu NOCTIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4enioBeka. [lepuonsl oHTOreHe3a uenoBeka. CtapeHue U CMEPTh Kak
OMOJIOTMYECKHE MPOIECCHI.

PasmHoxenne u paszButue pacteHuil. ['amerodur m crmopodur. Meiio3 B
KU3HEHHOM 1mKie pactenumit. (OOpas3oBaHme crop B TMporecce Meno3a.
'amerorene3 y pacteHuid. ONIOAOTBOPEHHE U  PAa3BUTUE PACTUTEIbHBIX
opraHu3MoB. J[BoliHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHuEe U
pa3BUTHE CEMEHH.

MexaHu3MBbI pEeTyIsIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toprpetsr: C. I'. HaBammn, X. [IIneman.



Tabmunpl U cxeMbl: «BereratuBHoe pa3zMHOXeHHE», «Tumbel Oecrosioro
pa3sMHOXEHUSD», «Pa3MHOXEHUE XJIaMHAOMOHaAb», «Pa3zMHOXEHHE 3BIIIEHBI»,
«Pa3MHOXeHne ruapey, «Menos», «XpoMocoMmbdy, «I'amerorenesy», «CtpoeHue
SUUEKIETKH U cliepMaTo3ousia», «OCHOBHBIE CTaauu OHTOreHes3an, «lIpsMoe u
HEenpsAMOEe pa3BuThue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTHe JATyHIKN», «/IBOMHOE OIJIONOTBOPEHUE Y LBETKOBBIX PACTEHUN,
«CTpoeHne CeMSH OJHOJIOJBHBIX M JIBYJOJBHBIX PACTEHUI», «KW3HEHHBIN LUK
MOPCKON  KamycTbD», <«OKu3HEHHBIM UHMKI  Mxa», <« KHU3HEHHBIH  IUKI
NarnopoTHUKAY, <« KU3HEHHBIN UK COCHBIY.

OGopynoBaHHe: CBETOBOM MHUKPOCKOIN, MHKPOIpENnapaThl SUIEKIETOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JATYIIKW.

JlaGoparopHasi padora «l3yuyeHue CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHU3MoOB

Hcropust craHoBiIeHHUs] W pa3BUTHUS TEHETHMKHM Kak Hayku. PaGoter T
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6orer H. K. KonsiioBa, H. Y. BaBunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, AJbTCPHATUBHBIC IIPU3HAKU, JOMHUHAHTHBIA WU PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUS, THOPUJIBI, TEHOTHUI, (PEHOTHII.
OCHOBHBIE ~ METOAbl ~ T€HETUKH: TUOPUAOJIOTHYECKUN,  IUTOJIOTHUECKHH,
MOJICKYJISIPHO-T€HETHYECKHUIA.

JdeMoHCTpamuu

[Toptpeter: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Komnsuos, H. W.
Basuwios, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmuiel u cxembl: «MeToAbl TeHETUKNY, «CXEeMBbI CKPEIITUBAHUS.

JlabopaTtopHass pabora «J/Ipozoduna kKak OOBEKT TIE€HETHYECKUX
HCCIIEIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH Mennmens — 3aKoH
eauHooOpasusi ruOpuAoB nepBoro nokoneHusd. [lpasuno gomunupoBanus. Bropoit
3aKOH MeHnaenss — 3aKOH pacIleIUIeHUsl MpU3HaKoB. LluTosmormueckue OCHOBBI
MOHOTHOPHUJTHOTO CKpEIIMBaHus. [ MoTe3a YucToThl raMer.

AHanmsupyroniee ckpemubaHue. [[poMexyTouHbIN XapakTep HACIEIOBAHUA.
Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHUPOBAHHH.



JuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHzenst — 3aK0oH HE3aBUCUMOT0
HAcClICJOBaHUs  IPU3HAKOB. [Mutonoruueckue  OCHOBBI  JUTUOPUIAHOTO
CKpEIIMBAHUSL.

CuemnienHoe HacnenoBaHue npusHakoB. Padotel T. Moprana. CuensiieHHoe
HACJICJOBAaHUE T'€HOB, HAapyLIEHUWE CLEIUICHHS MEXAY TeHaMUu. XPOMOCOMHAas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIPEAEIECHUS N0JIA. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBI W TE€TEPOraMETHBIM IMOJI. ['eHeThueckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciienoBanue nmpu3HaKkoB, CLETIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. Ineiorponus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXECTBEHHBIM aienu3M. B3auMoaeicTBHe HeEaIENbHBIX T'EHOB.
KomnnementaprocTs. Onuctas. [lonumepus.

['eHeTndecknil KOHTPOJIb Pa3BUTUSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
Takke (U3HOJOTUYECKUX TMPOIECCOB, IOBEJACHUS W KOTHUTHBHBIX (YHKITUH.
['eneTnyeckre MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3SUH
— Mapa3uT» U «XO3UH — MHUKpOOHMOM». ['eHeTHdeckue acmeKThl KOHTpOJIA U
W3MEHEHHUS HACJICICTBEHHON MH(OPMAIIMK B TTIOKOJICHUSAX KJIETOK M OPraHU3MOB.

JdemoHcTpanumn

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

Tabmuel 1 cxemsl: «IlepBwiii U BTOpoit 3akoHBl Menaens», « TpeTuii 3akoH
MeHnnens», «AHaIu3Upymollee CKpemuBaHue», «HemomHoe aomMuHUpOBaHUHEY,
«CrerieHHOe HaclieJoBaHWE TMPU3HAKOB Y Jpo3oduiibl», «['eHeTuka moiay,
«Kapuotun uenoseka», «Kapuotun gpozoduiby, «Kapuotum nOTHIBY,
«MHOECTBEHHBIN ajIean3mM», «B3anMoieicTBHE TEHOBY.

OGopynoBanue: MOJEIb IS JEMOHCTPAllUM 3aKOHOB €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJIGHMSI M PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTPAlMd 3aKOHAa HE3aBHUCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb IS
JEMOHCTPAlMH CLEIUIEHHOIO HACJIEJOBAaHUS IPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «Jpo3odunay.

IIpakTuueckass padora «U3yueHwe pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIINBAHUS Y IPO30(PUITBI».

IIpakTnueckas  padora  «M3ydeHme  pe3yabTaToB  JUTHOPUIHOTO
CKpEIIMBAHUS Y TPO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHoTHma u cpeabpl npu  GOpMHpPOBAHWM (EHOTHIA.
N3menunBoCcTh Mpu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACIICICTBEHHAS M HACJICICTBEHHAS.

MopaudukanuonHass U3MEH4YMBOCTh. Ponb cpeasl B GoOpMUpOBaHUU
Moau(pUKaIUOHHONW M3MeHYnMBOCTU. HopMa peakuuu npusHaka. BapuanmoHHBIN



psn u BapuauumonHas kpusas (B. Horanncen). CoiicTBa Moau(HUKaIMOHHOU
W3MEHUYHUBOCTH.

['eHoTHTIIMYECKAss N3MEHUYUBOCTh. CBOMCTBA FT€HOTUIMMYECKON U3MEHUYHUBOCTH.
Bunpl reHOTUNTMYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[MOHHAS.

KomOunaTuBHass u3MEHYMBOCTh. Melo3 M TMOJOBOM TpoOlleCC — OCHOBa
KOMOWHATHBHOW M3MEHYHUBOCTH. POJIb KOMOMHATHBHON N3MEHUYMBOCTH B CO3/IaHUU
T€HETUYECKOr0 pa3HooOpasusi B mpejiesiax OJJHOro BU/A.

MyTauroHHass W3MEHYMBOCTb. Buabl MyTanuii: TeéHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYLIUPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMatuyeckue mytanuu. CoMaTHyecKUe W MOJOBble MyTauuu. [IpuynHbI
BO3HUKHOBEHUS MyTauuii. MyTareHsl M WX BIHMSHAE€ HA OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HacieacTBeHHoU u3MmeHunBocTh (H.M. BaBuion). BHesnepHas m3MeHYMBOCTH U
HAaCJICJCTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYUECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumelr u  cxembl: «Buapl uw3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHYUBOCTBY, «KombOuHaTuBHas M3MEHYUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHernueckue 3a060eBaHUS YeIOBeKay, «BUIbI MyTaIuiiy.

O6GopynoBaHue: XHBbIE M TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTCHUH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH U3MEHUUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(GUKAITMOHHONW W3MEHUYMBOCTH. [locTpoeHne BapuallMOHHOTO psjaa U
BAPUALIMOHHOW KPUBOW.

IIpakTuyeckass padora «Myrtamuu y J1po3oduiabl  (Ha  TOTOBBIX
MHUKPOIIpEnapaTax).

Tema 14. I'eneTuka yejioBeka

Kapuotun denoBeka. MexayHapoaHas MporpamMma HCCIECIOBaHUS T€HOMa
yermoBeka.  MeToapl  M3y4E€HHsST T€HETMKM  YEJOBEKAa:  TIECHEaJOTMYECKHM,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUM, MOMYJIAIMOHHO-CTATUCTUYECKHM,
MOJICKYJIAPHO-TEHE TUYECKHI. CoBpemMeHHOE ONpEICIICHUE TEHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-ananu3a. HacnencTBeHHBIC 32a001eBaHUS YeI0BeKa. | eHHBIC M XPOMOCOMHBIC
Oosile3HM dYenoBeKa. bolle3HW ¢ HACIEACTBEHHON IPEAPacIOIOKEHHOCTHIO.
3HayeHUEe MEAMUIIMHCKONW T€HETHUKH B MPEJOTBPAIICHUM W JICUCHUU TE€HETUUYECKUX
3a00JIeBaHMI 4YenoBeka. MennKo-TeHeTUUYEeCKoe KOHCYIbTHpoBaHKE. CTBOJIOBBIE



KJIeTKU. [IoHATHE «TreHEeTHYEeCKOro rpysa». JTUYECKHE ACIEKTHI MCCIENOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBILIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
(pU3HUECKOMY M XMMUYECKOMY 3arpsA3HEHUIO OKPYKarollen cpeabl. I'eneTnyeckas
IIPEIPACIIOIOKEHHOCTD YEI0BEKa K IaTOJIOTUSIM.

JdemoHcTpanumn

Tabmunpl u cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesioBeKay, «I eHeTndyeckue 3a0071eBaHus YEIOBEKAY.

Tema 15. Cennekuusi OpraHu3MoB

JlomecTuKauss MU CEJIEKUUA. 3apOKICHHE CEJEKUUH M JIOMECTHUKALWU.
Yuenue H. WM. BaBunoBa o IleHTpax mNpOUCXOXKICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUU. Poip cenexkuuu B CO3JaHUM COPTOB PACTEHUU U TOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTMYECKHX pSAOB B
HacieACcTBeHHOM wu3MeHunBoctd H. WM. BaBunoBa, ero 3HaueHue i
CEJICKIIMOHHON PabOoThI.

Metonpl ceneKuMoHHOM paboThl. HcKyccTBEHHBIH OTOOp: MaccoBBIA U
WHJIUBUYaTbHbIN. Otamnsl KOMOMHAITMOHHOM CEJICKLUH. HcnbiTanue
NpoOU3BOJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TMOMOIIBIO OLEHKH
(dbeHoTHIIa MOTOMCTBA U OTOOP IO TeHOTHUITY ¢ nmomoinbio aHanuza J{HK.

HckyccTBeHHBIH  MyTareHe3 Kak  METOJA  CEJIEKIIMOHHOW  paboThI.
PannannoOHHBIN M XUMUYECKUNA MYyTareHe3 Kak UCTOYHUK MYTallMi y KyJIbTYPHBIX
¢opm opranuzmoB. lcmonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK /151 momydeHus UCXoIHOTO MaTepuaa Jijisi CEIeKIUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnunoBas ruOpuaIu3aIms.
brnuskopoacTBeHHOE — CKpelnMBaHWe, ~WiIM  WHOpumuHr.  HepoacTBeHHOe
CKpeIIMBaHUE, WIW ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. Vcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanus. [Ipeogonenue Oecrutoaus
MEXBUJIOBBIX THOPUIOB. JJOCTI)KEHUS CENEKIIUU PACTCHHUI U KUBOTHBIX. «3enéHas
DeBoNoYULY.

CoxpaHeHre U U3y4YeHHE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX  pOAMYEH NI CO3MaHMsl  HOBBIX COPTOB H  THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u ynpaejeHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeAx YIyUueHUus Cyuyecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX MemMOo008 HAYYHbIX UCCIEO008aHUl,
nepeodogvlx uoetli U nepcneKmueHbIX MmexHoI02UlL.

JdemoHcTpanumn

[Toptpersr: H. U. Basunos, M. B. Muuypun, I'. /. Kapneuenko, II. IL
Jlykesinenko, b. JI. Actaypos, H. bopnoyr, 1. K. bensies.



Tabnuibl v cxembl: «{eHTpBI TPOUCXOKIECHUS U MHOT000pa3usl KyJIbTyPHBIX
pacTeHui», «3aKOH rOMOJIOTMYECKUX PSJ0B B HACIEICTBEHHOW M3MEHYMBOCTHY,
«Metonpl cenekuumny, «Otnanéunas rudpuauzanusy», «Myrtarenes.

JlabopaTopHas padora «/3ydeHue COpTOB KyJIBTYPHBIX PACTEHUN U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydeHue METOIOB CEIEKIIUUA PACTEHUM.

Tema 16. BuoTexXH0JI0THS U CHHTETHYECKAsI OMOJI0T U

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJOTHHU, — KIETOYHBbIE U TKAHEBBIC
KYJbTYpBHI, MHKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHUKA. Tpaguuuonnas
OMoTexXHOJOTUs: XJIeOOMeUeHHe, TOJYyYeHHUE KHUCIOMOJIOYHBIX  IPOJYKTOB,
BUHOJENMEe. MukpoOuonornueckuii cuHTe3. OOBEKThI MHKPOOHOIOTHUYECKUX
TexHoJiorui. [Ipon3BocTBO Oenka, aMUHOKUCIOT M BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB II€JICHAINIPABICHHOIO U3MEHEHUS U
KOHCTPYHMPOBAHUSI TECHOMOB C 1[EJIbIO TTOJIYYEHUSI OPTraHU3MOB U UX KOMIIOHEHTOB,
COJICpIKaIllUX HE BCTPEUAIOIIHNECS B MPUPOIC OMOCHHTETUYECKUE MY TH.

Knerounass unxenepusi. MeToapl KyJabTypbl KJIETOK W TKaHEH pACTEHUU U
#®uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3alUS U COMATHYECKHI
smOpuoreHe3. lcmnosiap3oBaHWE TAIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 meouyurne. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PeKOoHCTpyKus
SAMUEKIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonocuu 0300po8IeHUs, KYIbMUSUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbMYD.

XpoMOCOMHass M TE€HHasi WHXEHEpus. VICKyCCTBEHHBIM CHUHTE3 T€Ha W
koHcTpyupoBanue pexkomobuHantHbix J{HK. Cozdanue mpanceennwvix opeanuzmos.
JlocT>keHUsT W TEpPCHEKTMBBI  XPOMOCOMHOM M T€HHOM  HMHXXEHEPHHU.
DKOJOTUYECKHUE U ITUUECKUE TTPOOIEMbI T€HHON HHKEHEPHUU.

Menunuackue Ouotexnonoruu. [loctrenomuas mudposas meaununaa. [11P-
JTUarHocTuka. MeTaOoJOMHBIN aHauu3, TEHOICHTPUYCCKUN aHaJIM3 IpOoTeoMa
YEeJOBEKa U1 OLEHKH COCTOSIHHUS €ro 310poBbs. VCmoyib30BaHHWE CTBOJIOBBIX
KIeTok. TapretHas Tepamust paka. 3D-Omommkenepus mnsa  pa3pabOTKu
(GbyHIaMEHTaTbHBIX OCHOB MEJHMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYETaHHMEM TEXHOJOTHUH TPEXMEPHOTO OmompuHTHHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3naHre BEKTOPHBIX BAaKIMH C IIEJBI0 OOEcTiedeHHs] KOMOMHHPOBAHHOM
3amuTel OT BO3Oynuteneid OPBU, ycraHoBieHUE MOJIEKYISIPHBIX MEXaHU3MOB
dynkimonupoBanusi PHK-cogepskamux BUPYCOB, BBI3BIBAIOMIUX 0CO0O OIMACHEIC
3a00JI€BaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn



Tabmuuel u cxemsl: «Mcnonb3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KitleTouHas nHkeHepus», «I €eHHass HHKEHEPUSI».

11 KVIACC

Tema 1. 3apoxkaeHue um pa3sBUTHE JBOJIONMUOHHBIX NpPeEICTABJICHUN B
OnoJIoruun

OpomononHas teopusd Y. J[lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb 1 Hay4yHas aearesbHOCTh Y. JlapBuHa.

JIB>KyIIIME CUITBI 3BOJIIOIIMY BUI0B 10 Y. JlapBuHY (BhICOKAasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS  OpPraHM3MOB, HACJEJCTBEHHAs W3MEHUYMBOCTh, OoOprba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnueckoir Tteopun dBomonun (CTD). HeltpanbHas
Teopusi dBomtonur. CoBpeMEHHass dBOJIOIMOHHAS  OWOJIOTHS. 3HAYCHUE
ABOJIIOIIMOHHON TEOPUHU B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansrayzen, x. Xongeitn, /1. K.
benses.

Tabmumpelr u  cxembl: «Cucrtema xuBod mnpupoasl (mo K. Jluauero)y,
«JlectHunia xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
NpUCTIOCOOJIEHU y pacTeHuii ¥ >KUMBOTHBIX (1o Jlamapky)y», «Kapra-cxema
maprmipyra nytemectsus Y. lapsuna», «Haxoaku Y. JapBuna», «DopMbl 60psOBI
3a cymectBoBanuey, «llopoasl romybeit», «MHOroobpasue KyJIbTYpHBIX (opMm
KarmycTbl», «[lopoasl moMamHuX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOLIEHHS [BMXKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[Monynsinus Kak sneMeHTapHas equHula 3Boourud. COBpEMEHHBIE METO/bI
OIICHKH TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisiuuii. 3MeHnenwue
reHopoHa TOMYJSIMU KaK dSJEMEHTapHOE SBOJIOIMOHHOE SIBIICHHE. 3aKOH
reHeTudeckoro paHoBecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHble (PakTOpbl (IBHXKYLIME CHJIBI) 3BOJIONUUA. MyTalMOHHBIN
nporecc. KomOuHatuBHas u3MeH4YuBOCTh. [lpeiid reHoB — ciyvaliHble
HEHAIIpaBJICHHbIE HW3MEHEHHS YacTOT auiesedl B momyasinusax.  O¢dexr
ocHOBaTenss. Idggexm OymuLiounoeo 2opaviuika. CHudicenue 2eHemuyecKko2o
pasHoobpazusn: npudunsl u cireocmeus. llpossenenue sghgexma opetigpa eenos @
oonbwiux  u  manvlx  nonyaayusx.  Mwurpauun.  M3omsuus  momyJisnMid:
reorpaduueckas (MpOCTpaHCTBEHHAs ), OMoJoruueckas (pernpoayKTUBHAS).



EctecTBeHHBIl 0TOOp — HampaBiAlOmMil Qakrop sBodouud. DOpMbI
€CTECTBEHHOT0  OTOOpa:  ABWXKYIIMWA, CTAaOWIM3UPYIOLIUN,  pa3pbIBAIOIIHMA
(nm3pynTuBHbIf). [lomoBoil 0TOOp. BO3HUKHOBEHME W 3BONIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocoONEeHHOCTh ~ OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HukHOBeHHMEe — mpucnocoOneHuit y  opraHu3moB.  Apomopdo3bl U
uauoananrauuu. Ilpumepsl npucnocoOIeHui y OpraHu3MoB: MOP(OJIOTHYECKHE,
¢uznonoruyeckue,  OMOXMMHUYECKHE,  NoBeneHuYeckne.  OTHOCUTEIBHOCTH
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3yibTar
MUKpo3Botounu. M3onsiuusa — kimodeBod ¢akrtop BupooOpazoBanus. [lytu u
CriocoObl BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJIUIUIOMAU3AIUS,
rubpuan3zanus). J[muTeasHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mMbl GopMUPOBAHUST OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Ponbp  »BoMOIMOHHONW  OWOJOTMKM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus: 6ropazHooOpasus. MUKpOIBOIIONKUS U KOIBOJIIOIUS MApa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBbOBI C HEW.

JdeMoHCcTpamuun

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

Tabmuupel uw cxembl: «MyTallMOHHAsT H3MEHYHBOCTHY, «llomynsinuonHas
CTpYKTypa BHula», «CxeMa mposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkyiiue
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSAIUS MOMYJSAINA CEeBAaHCKON (openny,
«eorpadmyeckass M3ONSAIUS  JTUCTBEHHUIIBI CHUOUPCKOM W JTUCTBEHHUIIBI
naypckoity, «IlonynsiuruOHHbBIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JEUCTBHS €CTECTBEHHOro ot1bopa», «®Dopmbl OOpHOBI 3a CYIIECTBOBaHHUEY,
«apycTpruanbHbplil Menanu3m», «KuBble uckonaembiey, «lIokpoBuTenbcTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromias OKpacka KUBOTHBIX,
«Puznonornueckue ananrauny, «lIpucnocobieHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Bunbl-nBorinnkn», «CTpykTypa BHAa B
npupojie», «Crnocobsl BuIo0OpazoBaHus», «l'eorpapuueckoe BHUI000pa3OBaHUE
TpEX BUIOB JAHIBIIICH», «IDKOJIOrMUECKOe BHI000pa30BaHUE BUIOB CHHHIDY,
«ITomumumoner pacteHui», «KamycTHO-peIeuHbIil THOPUTY.

ObopynoBanue: repbapun pacTeHUN, KOJUIEKIIMA HACEKOMBIX, Uydesia ITHII 1
3Bepell C MpuUMepamMu pa3IWYHBIX MPUCIOCOOJIEHUHN, Yydena MTUIl U 3BEpe
pa3HBIX BHJIIOB, Tepbapuu pacTeHWH ONM3KUX BHIIOB, 00pPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.



JlabopaTtopnas paGora «CpaBHeHHE BHJIOB 1O MOP(POJIOTHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Meronpl  M3yyeHMs  MakpodBoJroUMU. llameoHTONOrMYECKHE  METOMBI
u3yueHust dBosronuu. llepexomubie  GopMbl M (QUIOTEHETUYECKHE  PSIIbI
OpraHU3MOB.

buoreorpadguueckne Metonasl uzydeHus s3Bosoiuu. CpaBHeHHE (IIOpPHI U
dbayHsl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHJIEMUKHU U PEITUKTHI.

OMOpUOTIOTHYECKUE U CPABHUTEIHLHO-MOP(HOIOTUYECKUE METOAbl MU3YUYEHUS
ABOMIONMK. ['€HEeTHYeCKre MEXaHW3Mbl DJBOJIIOIIMA OHTOTEHE3a M TOSIBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE UM  aQHAJOTUYHBIE  OpPTraHBHI.
PynuMenrapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHYECKHEe U  MaTeMaTUYeCKHue  METOJbl  HM3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunpie TeHbl. COBPEMEHHBIC METOJbI TOCTPOEHHUS (PUIOTeHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIMH U IBOJIOIIHUSI TCHOMOB.

OO6rue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpatumocTs 3Bostonnu. ApanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHCcTpamuun

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. [ 'ekkenb.

Tabnuuel 1 cxeMbl: «DUTOreHETUYECKUIN PSIT JIOMIATNY, «APXEONMTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punmodute»y,  «CemeHHBIE
NaropoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «llpeid KOHTHHEHTOBY,
«PenukThly, «HaudanpHble cTaguu SMOPUOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBICE HAOOpHI UEJIOBEKAa M IIWMIIaH3e», «[ IaBHBIC
HaIPaBJICHHS 3BOJONHIY, «OO0II1e 3aKOHOMEPHOCTH SBOTIOLIUN.

O6opynoBaHue: KOJUIGKIINH, TepOapuu, MYISDKA HCKOMAeMBIX OCTaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaeHne u pa3BuTHE )KU3HU HA 3emJie

Hayunbie rumore3pl NPOUCXOXKICHUS >KU3HM Ha 3emiie. AOHOreHe3 W
naHcrnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONpOoBepKeHHe onbiTaMu O.
Penu, JI. Cnanmnannanwu, JI. [lactepa. [Iporcxoxaenne >kxu3HU B aCTPOOHOIOTHSI.

OcHOBHBIE 3TaIbl HEOPraHU4ECKOU DBOJIIOLIUH. [Inanerapnas
(reosoruyeckasi) HSBOJIONUSA. XHUMHYECKas OJBOJIONHUSA. AOHOTCHHBIM CHHTE3



OpraHnyeckux BemecTB u3 HeopraHmyeckux. Omeir C. Mumepa un I'. HOpm.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumore3a A. .
Onapuna, TunoTe3a nepBU4HOro OymnboHa J[x. XonaeiiHa, reHeTHYecKasi TunoTesa
I'. Mémnepa. Pu6o3umbl (T. Yek) um rumoresa «vupa PHK» VY. TI'mnbepra.
dopMmupoBaHrue MEMOPAH U BO3HUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emnu u Meronpl €€ wu3ydyeHus. lckomaemple OpraHudecKue
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOcuTENbHAsE W a0CONIOTHAs
re€OXpPOHOJIOTHS. ['€0XpOHOIOrHYeCKas IKala: 30Hbl, 3Pbl, IEPUOBI, JITOXH.

HavanpHbple dTanbl oOpraHmyeckord sBostouud. [losiBIeHMe W 3BoOJIOLUS
NEPBBIX KIETOK. DBOJIOIUS MeTaboyin3mMa. BO3ZHUKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKN KaK aHAJIOr MEepBbIX Ha 3emiie COOOLIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpycoB. IIpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLMM BBICHIMX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. l[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue LIBETKOBBIX
pacTeHHui.

OcCHOBHBIE ATallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Benjckas dayna. KeMOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBeie Xop/oBbIe KUBOTHBIE. JKH3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuouit u pentwinid. [IpouUCXOXIeHHE MIICKOTMUTAIOMNX U
ntur. [lpunmun xmodeBoro apomopdosa. OcBoeHHEe O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYUIU.

PazButre xu3HM Ha 3emie MO 3paM U MEepuoiaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KIUMara W
IeOJIOTMYECKUX IpoueccoB. llosiBneHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBHs U BIUSHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHMS — JKOJOIMYECKHE KPU3UCHI Ipouuioro. IIpudyuHel u
CJIECTBUS MAacCOBbIX BbIMUpaHUU. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobaema coxpanenus 6brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHas cUCTeMa opraHuueckoro mupa. llpuHnumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Moptpetsi: @. Penu, JI. Cnanmnanuanwu, JI. Tlactep, . 1. Meunukos, A. .
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6munbl u cxembl: «Cxema ombita @. Penny», «Cxema omnbita JI. ITacTepa mo
M3YyYECHUIO CaMO3apoXIeHUs Xu3Hu», «Cxema ombita C. Mumepa, I'. Opw»,



«JTanbl  HEOPTraHMYECKOW  ABOJMOUUN»,  «l'€OXpOHOJOrHYecKas  IIKajaay,
«HayvanbHble dTanbl OpraHUueckoi IBostonuny, «CxemMa o0pa3oBaHUS DYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpupoabl», «CTpoeHue BUpYCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIECTOYHBIE BOJOPOCIUY,
«MHOroknerounsle Bopopociany», «Mxu», «llanopotHukn», «l 0JI0OCEMEHHBIE
pacteHuss», «Opra"bl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteitmue», «KuIIEUHOMOIOCTHBIE,
«IInockue 4EpBUY, «UnEeHUCTOHOTUEY, «PBIOBI», «3€MHOBOJTHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuTHe KHU3HU B
apXerucKou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3zBuTue KHU3HU B
11aJIC030UCKOU dpe», «Pa3BuTue )XU3HU B ME3030MCKOU 3pe», «Pa3BuTHe XKU3HU B
KaitHO30MCKOM 3pe», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIA)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJIJTIOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJIeThl TO3BOHOYHBIX JKMBOTHBIX, Yyuella NTUIl U 3BEpEu,
KOJUIEKIIMA OKAMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKM OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas JgabopatopHas pabora «MogeaupoBaHUE  OIBITOB
Muiepa—tOpu 1o u3y4eHno aOMOTeHHOTO CUHTE3a OPTraHUYEeCKUX COSUHEHUN B
NEPBUYHON aTMOchepey.

JlabopaTopHas padora «/I3yueHHWE U ONHCAHUE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOB).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Paznens! u 3amaun anTpomnosiorui. MeToabsl aHTPOIIOJIOTHH.

CraHoBIIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUU.

CX0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHUYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBejeHueckre. QT4 4elaoBeKa OT KUBOTHBIX. [IpsIMOX0OXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxymue cuibl (PakTopbl) aHTPOIOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIC.
CooTHoIeHNe OMOTOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIC CTaaWM aHTPOIOTeHe3a. PaHHWE dYenmoBeKOOOpasHbIe O00E3bsHBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUA OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIMN U MEPBBIM BBIXOJ JIHOJEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0oOmMMM  MpeoK



HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa pPa3yMHOro. UeloBeK HEaHAEPTaIbCKUN
Kak BHJ JIIOJEH XOJOJHOTO KinMmaTa. YelOBeK pa3yMHBbI COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a Tmpenenamu Adpuku.
[TaneoreneTnka u MagseOreHOMHMKA.

DBOJNIOLHMSA COBPEMEHHOr0 4yesnoBeka. EcTecTBeHHBI OTOOp B MOMYJIALMSIX
yesoBeka. MyTalMoHHBIM Tpoiuiecc W mojJuMopdusM. [lomymnsiiiMoHHBIE BOJIHBI,
apeid renos, murpanus U «3p(EeKT ocHOBATENS» B MOMYJSALMIX COBPEMEHHOTO
YeJI0BEKa.

Uenoseueckue pacel. IloHarue o pace. bomabline pacel: €BporneougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajbHas),  MOHTOJOMJIHAS
(a3uarcko-amepukaHcKkas). BpemMs u myTd paccelieHHsl 4desioBeKa IO IUTaHETe.
EnunctBO  4yenoBeueckux pac. HayyHas  HECOCTOSITENBHOCTh  pacu3ma.
[Tpucrnoco6eHHOCTh 4YeloBEKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOIIEH CpEebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(bH3HOJIOTHIO YeTOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usuueckoil  (OMOJIOTHYECKOM)
AHTPONOJIOTHHM.  ODBOJIIOLIMOHHAS ~ QHTPOMNOJIOTUST M TAJCOAHTPOIOJIOTHS
YEeJIOBECUECKUX TMOMyJsUMUi. buoconuaibHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanne KOBOIIONKUH OMOJIOTMYECKOTO U COIMATBHOTO B UEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. HJapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «[ 0JIOBHON MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIIOTEHE3a», « IBOJTIOLIMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblit»y, «YemoBek
NPAMOXOAAIIMNINY, «/leHncoBckuii yenoBek» «Heannepranbip», « KpoMaHbOHIED,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEIMETOB  MaTepHAIbHOU
KyJIbTYyphl ~TIPEAKOB 4YeJOBEKa, penponaykiuu (dbororpaduu) KapTHUH C
MHQOJIOTUICCKUMH ¢ OHOJEHCKUMHU CIOKETaMH TPOMCXOXKJICHHS YEIIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IIMMIIAaH3€, MOJEIIA TOPCa MPEIKOB YETOBEKA.

JlabopaTopHass paGora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «3ydyeHne FKOJOTHUECKUX aJaNTalluid YeTOBEKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPTraHU3MOB U
HAJAOPraHM3MEeHHbIX CHCTEM € OKPYXKAKIIEH CpeaoH



3apoxkJieHHe W pa3BUTUE 3Kojoruu B Tpyaax A. I'ymbonpara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
3K0JIOTUU. CBSI3b 3KOJIOTUU C JPYTUMU HAYKaMH.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpoOAHbIE U JlabopaTropHble. MonaenupoBaHue B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW I YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTHYECKOMN KYJIBTYpPbI U SKOJIOTMYECKON I'PAMOTHOCTH HACEIICHMUS.

JdemMoHcTpanumn

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

Tabmuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorumn», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0ime
3aKOHOMEPHOCTH JEHCTBUSL 3Kojoruueckux ¢akrtopos. [IpaBuno munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiictBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoanu3M.

Temmepatypa Kak »dKoJoTHUeCKHi ¢akTop. JlelicTBue Temmeparypsl Ha
opraHu3msl. [loMkunoTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHbBIE OPraHU3MBI.

BnaxHnocth kak skomormdeckuil daktop. Ilpucmocobrnenus pacTeHuil K
noj/Iep ka0 BogHOTO Oanmanca. Kriaccudukamuss pacTeHU MO OTHOIICHHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpHOpraHU3MeHHas.  DU3NKO-XUMUYECKUE
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
KU3HU B Pa3HbIX Cpe/iax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.



XKuznennsle (opmbel opranusmoB. lloHsTne o KuzHeHHOM (opme.
Kusznennsie HOpMbI paCTCHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhL. Buner OMOTUYECKUX  B3aUMOJECHCTBUNA:
KOHKYpEHIUS, XUIIIHUYECTBO, cuMOMo03 u ero ¢opmel. [lapasutusm, koonepauus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKHUX B3aUMOJCUCTBUI JUIsl CYIIECTBOBAHMSI OpPraHU3MOB B Cpejie
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemiokpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE J>KUBOTHBIEY, «DU3HOIOTUYECKHE afanTaliu
KUBOTHBIX», «Cpenpl oOOWUTaHUA OpraHu3MoB», «buolorHyeckue pUTMBIY,
«Kuznenneie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutuzm», «Konkypenmus», «CuMOuos3y,
«KomMeHcanmuzmy.

O6opynoBanue: repbapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHIl U 3BEpeH, repOapuu
pacTeHUi, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUIEKIUU >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU PACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISIBICHHE TPUCIIOCOOICHHN OpPraHMu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOrnyeckue XapAaKTEPUCTUKU  MOIMYJISLIHH. [lonynamust ~ Kak
Oouonornueckas cuctema. Ponb HEOTHOPOAHOCTH cpenibl, PU3NUecKUX O0aphepoB U
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TIOJOBasg CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBaHue TMHAMHUKA NONYJIsiIUA. KpuBble poCTa YNCICHHOCTH MOMYJISLINY.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATEruu BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
MoJieNb dKojormueckor Humu Jk.M. XatumHcona. Pa3zmepsl 3kosiornueckoun
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

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

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmy, «Mogenb s3kosiorndeckoirt Humu [Jx. M. XatunHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexmy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kak OTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U WITBI B 3KOCUCTEMAX. KpyroBopoT BENIECTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOpOIYKIMSL.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HarmpaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUSA Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[IpuponHbie SKOCUCTEMBL. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopeti u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

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

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
draopa u ¢ayna. CunanTponmzanus Topoickod ¢ayHsl. buonorudyeckoe u
X031CTBEHHOE 3HAUYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

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

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr  u cxembl:  «CtTpykrypa  OHoLeHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«JKonoruyeckass nupamua OuoMacce», «IKOJOTHYEcKas MUpaMUIA SHEPTHH,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuE Jeca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIL U
3Bepeii, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPHYM KaK MOJIENb
HKOCUCTEMBI.

IKCKypeHusi «KCKYpCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIbHUK, Ha CYXOJIOJIbHBIN WJIM TTOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKYpCUs B arpodKoCHCTeMy (Ha MoJie WKW B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o000j0Yka 3eMiIM, TJ€ CYIICCTBYET HWIIH
CylllecTBOBaja kU3Hb. PazBuTne npeacrasieHuil o ouocdepe B Tpymax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6mocdeps! u e€ cocran. JKuBoe
BelllecTBO OUochepsl U ero PyHKIHUH.



3aKOHOMEPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOochepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. J{MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BELIECTB U OMOreoXMMHUYECKUE LUKIBI (yriiepoaa, a3oTa). PUTMHUUHOCTH sIBIEHUI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Onome. OCHOBHBIE OHOMBI CYIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIUPOKOJIUCTBEHHBIE JIeCca, CTENH, CABaHHBI,
MyCTBIHYU, TPOMTUYECKUE JIECa, BRICOKOTOPhs. KiinMmat, pacTUTENBHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

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

JdemoHcTpanumn

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuipl u cxembl: «'eocdepsr 3emmuy», «KpyroBopor azora B mpupoe»,
«KpyroBopot yriepoga B mipupose», «KpyroBopoT kuciaopoga B TPHUPOJESY,
«KpyroBopot Boasl B mpupoje», «OcHOBHBIE OHOMBI cymuny, «Kinmatudyeckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannbii necy», «IIIMpOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlyctbiHay, « Tponuueckuit gecy.

O6GopynoBaHue: repoapuu pacTeHUN pa3HBIX OMOMOB, KOJUICKIIMH KHBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIIUIBI OXpaHbl MPUPOJBI.
Kpacubie xuuru. Ocobo oxpansembie mnpuponnbie Tepputopun (OOIIT).
boranuyeckue caapl ¥ 300JI0THYECKUE TTAPKU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €TO BEPOSTHBIE TTOCIEICTBUS.

Pa3BuTne METOZOB MOHUTOPHMHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPEeHmMOCnocoOHoU 3Hepeemuke. buonocuueckoe pasnoobpasue u buopecypceol.
Hayuonanvuvie ungopmayuonusvie cucmemsi, obecneuugaruwue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OCHOBbI
sKopeaburumayuy dKocucmem u Ccnocob6o8 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus Mopckux u Ha3emMHbIX IKOCUCTEM.

JdemoHcTpanumn



Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHHE
ruapocepb», «3arps3HeHue nouBbl», «llapHukoBbll  3PdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepannu, KpacHON KHUTH peruoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, NPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM W BOCIUTATEIBHON JESITCIHPHOCTH B COOTBETCTBUHU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH CpeLE.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIMHM 00YYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U MO3HABATENbHBIX 3aJ1ay, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

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

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a cBOW Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIP@KEHHUIO B pPa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

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

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsAX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOM JIESATEIBHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccudn ©  Pearru30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TPH HW3YYCHUU OHOIOTHUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUM, TMPHUHOCAIIUMX Bpel  OKpYKaroIeu
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



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

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

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

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHHM IPOoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTel BBIXOJIa U3 III00ATBHBIX IKOJIOTHUYECKUX MPOoOiIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'paMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUSA A aHaIW3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BaTh OMOIOTUYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUI0, K AKTUBHOMY IMIOJIYYEHHIO HOBBIX 3HAHUU MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble 1Ji1 (OPMUPOBAHUSI MHUPOBO33PEHUS OOYyUYaIOIIMXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cUCTEeMa, Hay4yHbIH (DaKT, MPUHLUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCJIe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHUe, OKCIEPUMEHT W  JIpyTHe);
yHUBEpCalbHbIe YyueOHble JEeNCTBUsA (TI03HABATE/IbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTM M  COLMAJIbHOM KOMMETEHIMH OOydYaroumxcs; CrnocoOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuoOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuatomierocss OyayT chOpMUPOBaHBI MO3HABATEIbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICHUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIBHBIC YUECOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
e TEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPAXKaTh:

OBaanenue YHUBEPCAJIbLHBIMHU Y4eOHBIMH NMO3HABATEJIbHBLIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

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

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, Ki1acCH(pUKaAIN, 0000IICHHS ), PAaCKPBIBATh CMBICI
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

OnpeAeisaTh LEIH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C NMOCTABICHHBIMU IEIIAMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATh CXEMHO-MO/ICIHbHEIC cpelcTBa TS MIPEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



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

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

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

KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B YCIOBHSIX  peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBBIKAMU  Pa3pelieHuss MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpETaluH, NPeoOpa30BaHMI0 W TPUMCHCHHIO B yUYEOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NESTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M TMPAKTHUYECKYIO0 OOJacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, JOMYyCKAIONINUE aJTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

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



WH(OPMAITUIO Pa3IMYHBIX BUJOB U ()OPM MPEACTABICHHS, KPUTUICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KayecTBE CpeAcCTBAa Mpu pabore ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH,

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

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOW Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHHSA, MOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JI0JEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IPH pENIEHUU OMOJTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

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



NpUHUMATh LEJIM  COBMECTHOM  AEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

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

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBMSX M IMOCTYIKAaxX MO OTHOUIEHWIO K HWBOM MPHUPOIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

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

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, MCTOJIb30BaTh MPUEMBI PeIICKCUU NIl OLEHKH CUTYyaIlllH, BhIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



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

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOCHHUSI COJICPKAHUS Y4UeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMK U MPEOOPA30BAHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

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

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOEkKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACIIEJICTBEHHOCTh, W3MEHYUBOCTh, POCT U Pa3BUTHUE), OMOJOTMYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TMEPBOTO TOKOJICHWS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB M CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUA, (POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHSIMH, MEXKIY dSTarmamu
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTUYECKUMH TPOIIECCAMU U SIBICHUSIMU, J€NaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

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

YMEHUE BBIIBUTAaTh TUIOTE3bl, MPOBEPATh HX HKCIEPUMEHTAIHLHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3ze IIKOJbHBIX HAay4HbIX OOILIECTB, U
nyOIMYHO  TPEACTAaBIATH  TOJY4YEHHBIE  pEe3yJbTaThl Ha  yYEHHMYECKHX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUI B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHUE, HAIPABICHHOE HW3MEHEHHE T'€HOMa W CO3[aHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

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

c(OpMHUPOBAHHOCTh 3HAHUH O MeECT€ W POJAM OUOJOTMM B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJeNICHUs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloUuX OHOJIOrHYeCKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHUecKoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMBbIMU B OMOJIOTHYECKUX HCCIIEIOBAHUSAX KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABWXKYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUIIOB K Cpele OOMTaHMs, a0MOTHMYECKUX M OHMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJHUKY JIJIsl TOKA3aTENbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE pemIaTh OMOJIOTHYECKUE 3a/1a9H, BBISBIISATH IPUIUHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

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

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4e€OHO-HCCIEI0BATEIbCKON paboTe Mo OHoJIoruw,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEUYECKUX pac, O MPHUYMHAX, MOCIEJCTBUSAX M CIOCO0aX MperoTBpAIlCHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIHCKOTO XO35AWCTBA, MHUIIECBOMN
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
HaumeHnoBanue KoaudecTBO yacoB
Ne DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTeJbHbIE
pa3aesoB U TeM KonTposbubie | IlpakTnueckue
n/n Bcero pecypchl
NporpamMmbI padoThI padoTsI
1 buonorus kak Hayka 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
JKuBbIe cuUCTEMEI I UX
2 2 https://resh.edu.ru/subject/lesson/4759/conspect/277859/
H3y4YeHUe
3 buonornsa xinetkn 2 https://resh.edu.ru/subject/lesson/5383/start/153371/
4 XuMuueckas 10 https://resh.edu.ru/subject/lesson/5397/start/283870/
OpraHu3aus KIeTKU https://resh.edu.ru/subject/lesson/3840/start/163096/
CtpoeHne " KITUH
5 p ymxn 8 https://resh.edu.ru/subject/lesson/3847/start/8616/
KJIETKH
OOMeH BEIIECTB U
6 MpeBpaIeHnue YHEPTUU 9 1 https://resh.edu.ru/subject/lesson/3917/start/46777/
B KJIETKE
HacnencrBennasn )
7 HHGOpMALIA 1 9 1 https://resh.edu.ru/subject/lesson/5352/start/295780/
pMatt . https://resh.edu.ru/subject/lesson/3939/start/105165/
peanuzanus e€ B KJIeTKe
JKW3HEeHHBIN TUKIT
8 H 6 https://resh.edu.ru/subject/lesson/5359/start/270999/
KJIETKU
9 Crpoenue u GyHKINUU 17 https://infourok.ru/biblioteka/biologija/klass-10/uchebnik-
OpraHu3MOB 1445/tema-83624
10 Pa3smHoxeHue u 3 https://resh.edu.ru/subject/lesson/5630/start/132920/
pa3BUTHUE OPraHU3MOB https://resh.edu.ru/subject/lesson/3927/start/105895/
I'enetuka — Hayka o
11 K 2 https://resh.edu.ru/subject/lesson/5386/start/301065/

HaCJICACTBECHHOCTHU U




W3MEHYHMBOCTHU
OpraHU3MOB
3axoHOMepHOCTH https://resh.edu.ru/subject/lesson/5386/start/301065/
12 10 https://resh.edu.ru/subject/lesson/4725/start/107947/
HACTICACTBEHHOCTH https://resh.edu.ru/subject/lesson/4755/start/118828
13 3axonomepnoctn 6 https://resh.edu.ru/subject/lesson/5387/start/17435/
W3MEHYMBOCTHU
14 T'eneruka gegoBeka 3 https://resh.edu.ru/subject/lesson/3653/start/47180/
15 Cenekiusi OpraHu3MOB https://resh.edu.ru/subject/lesson/3861/start/295751/
buorexnonorus u
16 CHHTETHUYECKAI 4 https://resh.edu.ru/subject/lesson/4943/conspect/148219/
ouoJorus
PesepBHOE Bpems
17 (TpoMexyTouHas 1
aTTeCcTaIus)
OBILIEE KOJIMYECTBO 102

YACOB II10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/

11 KVIACC

KoaudecTBO 4acoB

Ne HaunmeHoBaHMe pa3aeioB DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
Konrpoububie | IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero pecypchl
padoThI padoTsbI
3apoK/IeHUE U pa3BUTHE
1 JBOJTIOIMOHHBIX 4 1 https://resh.edu.ru/subject/lesson/5393/main/132001/
MpeACTaBICHUN B
Omosioruu
https://resh.edu.ru/subject/lesson/5391/start/301036
MUKPOSBOTIOI H €& https://resh.edu.ru/subject/lesson/4949/start/119943/
2 pesybTATH 14 https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5390/start/295809/
3 Maxpossoumionust 1 e¢ 6 1 https://resh.edu.ru/subject/lesson/4950/start/295838/
pe3yJbTaThI
N S —— https://resh.edu.ru/subject/lesson/3874/start/301094/
4 15 1 https://resh.edu.ru/subject/lesson/3885/start/270127/
pa3BUTHE )KU3HU Ha 3eMIIe _
https://resh.edu.ru/subject/lesson/5395/start/107347/
5 [IpoucxoxaeHue yeaoBeka 10 1 05 https://resh.edu.ru/subject/lesson/4951/start/290181/
— aHTPOIIOTEHES ' https://resh.edu.ru/subject/lesson/3906/start/283994/
DKoJorus — Hayka o
B3aMMOOTHOIIICHUIX
5 OpPraHu3MOB U 3 https://resh.edu.ru/subject/lesson/5392/start/8378/
HaJIOpraHU3MEHHBIX
CUCTEM C OKpYXarolen
cpenou
7 Opranusme 1 cpena 9 https://urok.1sept.ru/articles/648137
oOuTaHus



https://resh.edu.ru/subject/lesson/5393/main/132001/
https://resh.edu.ru/subject/lesson/5391/start/301036
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/5392/start/8378/

DKOJIOTUA BUIOB U

https://medicknow.com/bookschool/biologiya-sistema-

8 . 9
MNOITYJIALUHN 11-teremov/23.php
DKOIOTHA COOOIIECTB. https://resh.edu.ru/subject/lesson/5501/start/119075/

9 12 ]
DKOJIOTHYECKHE CUCTEMBI https://resh.edu.ru/subject/lesson/4953/start/105422/
Buocdepa — rmobanpHas

10 bep 6 https://resh.edu.ru/subject/lesson/5394/start/119104/
JKOCHCTEMA
YeaoBeK U OK aromias

11 pyKarom 6 https://resh.edu.ru/subject/lesson/5499/start/295898/
cpena
PesepBHOe Bpems (B TOM

12 9HCIIe TPOMEKYTOTHAS 8
aTTecTanus)

OBIIEE KOJIMYECTBO HYACOB
m 102 45

10 TTPOI'PAMME



https://resh.edu.ru/subject/lesson/5501/start/119075/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne KosmmmuyecTBo yacos [ara
DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE

n/ Tema ypoka Bcer KonTpoJbH IIpakTHyeck H3y4YeHH pecypebi

n 0 ble padoThI ue padoThl A
buonorus xak
KOMIUIEKCHAsI HayKa
M KaK 4JacThb 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
COBPEMEHHOTO
oOmiecTBa
JKuBble cuCTEMEI U 1 https://resh.edu.ru/subject/lesson/4759/conspect/2778
UX CBOICTBA 59/
YposHeBas https://resh.edu.ru/subject/lesson/4759/conspect/2778
OpraHu3aIus )KHUBBIX 1 59/
CHCTEM
Hctopust OTKpBITHSA U _

https://resh.edu.ru/subject/lesson/5383/conspect/1533

M3Y4YEHUS KIICTKH. 1 70/
Knerounas teopus
MeTtoanl
MOJIEKYJIIPHOU U 1 https://oblakoz.ru/conspect/529659/metody-
KJIETOYHOM molekulyarnoy-i-kletochnoy-biologii
OHOJIOTHH.
XUMHYECKUN COCTaB 1 https://resh.edu.ru/subject/lesson/5397/main/283874/
KJIETKH https://resh.edu.ru/subject/lesson/3840/start/163096/
MuHepanbHbie
BEILIECTBA KJIETKH, UX 1 https://resh.edu.ru/subject/lesson/5397/main/283874/
Ouonoruyeckas polib



https://resh.edu.ru/subject/lesson/5397/main/283874/

Opranunueckue
BEIIECTBA KIETKA —
OeNKH.
JlaboparopHas
pabora
«O06HapyxeHne
OEJIKOB C TIOMOIIIbIO
KaueCTBEHHBIX
peaxkuuin

0,5

https://resh.edu.ru/subject/lesson/3840/start/163096/

CsBoiicTBa,
Kjaccupukanus u
¢byHKIMKM OeNKOB

https://resh.edu.ru/subject/lesson/3840/start/163096/

10

Opranuueckue
BEILIECTBA KJIETKA —
YTJIEBOIbI

https://resh.edu.ru/subject/lesson/3840/start/163096/

11

Opranuueckue
BEIECTBA KIETKH —
JTUTUBI

https://resh.edu.ru/subject/lesson/3840/start/163096/

12

Hyxkneunosbie
kuciotel. JJHK n
PHK. JlabopaTopHas
pabota
«UccnenoBanue
HYKJIEHHOBBIX
KHCIIOT, BBIICTICHHBIX
U3 KJIETOK
Pa3IUYHBIX
OpPraHU3MOB»

0,5

https://resh.edu.ru/subject/lesson/3840/start/163096/

13

Crpoenue n




¢bysakn ATO.

HApyrue
Hykieosunrpudocda
Tol (HT D)

14

CekBeHHpOBaHUE
JHK. Meto b1
TeHOMUKH,
TPAHCKPUIITOMHKH,
MIPOTEOMHUKH

https://resh.edu.ru/subject/lesson/3840/start/163096/

15

MerTop1

CTPYKTYPHOM
ouonorun

https://interneturok.ru/lesson/biology/10-
klass/bvvedenieb/metody-issledovaniya-v-biologii

16

Twunsl KIIETOK.
[TpokapuoTnyeckas
KJIETKA

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

17

Crpoenue
3YKApUOTHYECKOU
KJICTKU.

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

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

18

[ToBepXHOCTHBII
anmnapar KJIeTKH

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

19

OnHomeMOpaHHbBIS
OpraHOUbI KICTKH.

https://resh.edu.ru/subject/lesson/3847/main/8620/

20

[TomyaBTOHOMHEBIE
OpraHOU/IbI KIJIECTKU:
MUTOXOHAPHH,
TUTACTHU/IBI.
JlaGopatopHas
pabota
«HccnenoBanue

0,5

https://resh.edu.ru/subject/lesson/3847/main/8620/



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

I1a3mMoJin3a nu
JCI1J1a3MOJIn3a B
PACTUTCIIbHBIX
KIICTKax»

21

HememOpanHusie
OPraHOMIBI KIETKH

https://foxford.ru/wiki/biologiya/stroenie-kletok-
eukariot-nemembrannye-organelly

22

Crtpoenue u
(GyHKIMH siipa

https://resh.edu.ru/subject/lesson/3847/main/8620/

23

CpaBHHTENIbHAS
XapaKTepPUCTHKA
KJIIETOK DyKapHOT.

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

24

AccuMmunsamnus u
TACCUMUIALIUSA —
JIBE CTOPOHBI
MeTaboan3Ma. Tursl
oOMeHa BEIIECTB.

https://resh.edu.ru/subject/lesson/3917/conspect/4677
6/

25

DepMEeHTaTUBHBIN
XapakTep peakui
KJIETOYHOTO
MeTaboau3ma.
JlaGopaTopHas
pabota «3yuenue
(hepMEeHTaTUBHOTO
paciernaeHus
MepOKCHIa BOJAOPOaa
B PaCTHTENBHBIX U
KUBOTHBIX KIIETKAX)

0,5

https://resh.edu.ru/subject/lesson/3917/conspect/4677
6/

26

benku-akTuBaTopsl U
OeIKU-UHTHOUTOPBI

https://resh.edu.ru/subject/lesson/3917/conspect/4677
6/




27

ABTOTpO(DHBIH THIT
oOMeHa BElIeCTB

https://infourok.ru/biblioteka/biologija/klass-
10/uchebnik-301/tema-20798

28

doTocunres

https://resh.edu.ru/subject/lesson/3917/start/46777/

29

XEeMOCHHTES.

https://resh.edu.ru/subject/lesson/5464/main/133833/

30

AnaspoOHbIe
Opranu3msl. Bussl
OpOXKEeHUSI.
JlaGoparopHas
pabota «CpaBHEHHE
MPOIIECCOB
OpoXXKeHUs U
TIBIXQHHS»

0,5

https://lifelib.info/microbiology/basics_1/7.html

31

AspobHbIe
OPraHu3Mbl. DTanbl
SHEPreTHYECKOTo
oOmeHa DHeprus
MeMOpaHHOTO
rpagueHTa
npoToHOB. CUHTE3
AT®: paborta
npoToHHOU AT®-
CUHTA3bI

https://resh.edu.ru/subject/lesson/5464/conspect/1338
28/

32

KoHuTposabHas paborta
o teme: «buoaorus
kietku. CTpoeHue u
(GYHKIIMH KJIETKH.
OOMeH BeIEeCTB U
SHEPTUU B KIETKE

33

Peakmuu

https://resh.edu.ru/subject/lesson/5352/conspect/2957




MaTpHUYHOI'O CUHTC3a

79/

34

Tpanckpunuusa —
MAaTpPUYHBIA CHHTE3
PHK

https://resh.edu.ru/subject/lesson/5352/additional/295
806/

35

Tpancisuus u eé€
JTaIbI

https://resh.edu.ru/subject/lesson/5352/additional/295
806/

36

Konnposanue
aMUHOKHCIIOT. PoJib
pubocoMm B
ouocuHTEe3e OeKa

https://resh.edu.ru/subject/lesson/5352/additional /295
806/

37

Opranuzanus
reHOMa Y TTPOKAPHOT
Y DYKapHoT.
MonekynsipHbie
MEXaHU3MBI
JKCIIPECCUU T€HOB Y
3yKapuoT

https://resh.edu.ru/subject/lesson/3939/main/105169/

38

KonTtposnpsHas pabora
0 TEM:
«HacnencrBennas
nHpOopManus 1 ee
peanu3aiys B
KIICTKEY.

39

Bupycsr —
BHEKJICTOYHBIE
(OpMBI KU3HU U
oOnuraTHele
Mapa3uTHI.

https://resh.edu.ru/subject/lesson/5545/conspect/1497
52/

40

Bupychsie

https://resh.edu.ru/subject/lesson/5545/conspect/1497




3a00JIeBaHUS
YeJI0BEKa,
KHUBOTHBIX,
pacTeHui

52/

41

Hanorexunosioruu B
OUOJIOTUU U
MEIUIINHE

https://resh.edu.ru/subject/lesson/5757/conspect/1482
79/

42

JKM3HEHHBIN [TUKIT
KJIETKHA

https://resh.edu.ru/subject/lesson/3927/main/105899/

43

Matpu4HbIl CHHTE3
JIHK

https://resh.edu.ru/subject/lesson/5352/conspect/2957
79/

44

XPpOMOCOMBI.
JlaGoparopHas
paborta «M3y4yeHue
XPOMOCOM Ha
TOTOBBIX
MUKpOIIpenaparax»

0,5

https://resh.edu.ru/subject/lesson/3653/start/47180/

45

Jenenue KiIeTKu —
MHTO3

https://resh.edu.ru/subject/lesson/3927/main/105899/

46

Tunbl KIETOK.
Kapuokunes u
LUTOKUHES.
JlaGopaTopHas
pabota
«HaoOmronenue
MHUTO3a B KJIETKaX
KOHYHMKa KOpEIIKa
nyka (Ha TOTOBBIX
MUKpOTpernaparax)»

0,5

https://resh.edu.ru/subject/lesson/3927/main/105899/




Perynsauus

47 JKU3HEHHOTO ITNKJIa https://resh.edu.ru/subject/lesson/3927/main/105899/
KJIETOK
48 Opranusm Kak https://resh.edu.ru/subject/lesson/4759/conspect/2778
€JIMHOE 11eJI0¢ 59/
TkaHM pacTeHHH.
49 Jlaboparopas 0,5 https://resh.edu.ru/subject/lesson/1006/
pabota «M3yuenue
TKaHEN pacCTeHUI»
TkaH" >KUBOTHBIX U
YyeJioBeKa.
50 JlabopaTopHas 0,5 https://resh.edu.ru/subject/lesson/818/
pabota «M3yuenue
TKaHEH KUBOTHBIX»
Opranel. Cuctembl
OPraHoB.
JlabGopaTopHas _
51 0,5 https://resh.edu.ru/subject/lesson/2459/start/
pabota «M3ydyeHue
OPraHoB I[BETKOBOI'O
pacTeHus»
59 Onopa Tena https://resheba.me/gdz/biologija/10-klass/teremov-
OpPraHu3MoOB uglublennyj-uroven/31
53 JIBH>KEHHE https://resh.edu.ru/subject/lesson/6379/conspect/2780
OpraHu3MOB 92/
54 Hnranue https://ppt-online.org/505202
OpraHu3MOB
55 IIutanue https://medicknow.com/bookschool/biologiya-sistema-
TIO3BOHOYHBIX 10-teremov/19.php




JKUBOTHBIX.
[InmeBapurensHas
CHUCTEMA YEIIOBEKA

56 Jpixanue https://oblakoz.ru/conspect/529683/dyhanie-
OpraHU3MOB organizmov
pixanue

57 MO3BOHOYHBIX https://oblakoz.ru/conspect/529683/dyhanie-
JKMBOTHBIX B organizmov
YyeJioBeKa

58 TpaHcnopT BelecTB https://oblakoz.ru/conspect/373256/transport-
Yy OpraHu3mMoB neorganicheskih-i-organicheskih-veschestv-po-steblyu
Kposenocnas
cucrema

59 IO3BOHOYHBIX https://resh.edu.ru/subject/lesson/6761/main/268906/
JKMBOTHBIX B
YyeJioBeKa

60 Brinenenue y https://oblakoz.ru/conspect/514519/vydelenie-u-
Opra"Hus3MoB zhivotnyh

61 3amura y https://oblakoz.ru/conspect/490719/kletki-tkaney-
OpPraHu3MoOB zhivotnyh-epitelialnye-tkani

62 Mumynnas cuerema https://resh.edu.ru/subject/lesson/5824/main/98887/
yeJioBeKa
Paszpaumocts 1 https://resh.edu.ru/subject/lesson/6766/conspect/2958

63 perynsuus y 66/
OpraHu3MOB
I'ymopanbHas

64 peryasuus u https://resh.edu.ru/subject/lesson/2458/main/

OHAOKpPHUHHAA




CHUCTEMA )KUBOTHBIX

1 YeJoBeKa
Dopmsbl _
https://resh.edu.ru/subject/lesson/5359/conspect/2709
65 Pa3MHOKCHHUS o8/
OpraHU3MOB
66 ITonosoe https://resh.edu.ru/subject/lesson/5359/conspect/2709
pa3MHOXEHHE 98/
67 Meiios https://resh.edu.ru/subject/lesson/3927/start/105895/
I'ameTorenes.
OO6pazoBanue u
pa3BUTHE TIOJIOBBIX
KJIETOK.
68 JlaboparopHas 0,5 https://resh.edu.ru/subject/lesson/3927/start/105895/
paborta «M3y4yeHue
CTPOEHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
NuauBunyanbHOE
69 pasButue https://resh.edu.ru/subject/lesson/5630/conspect/1329
OpPraHu3MOB — 19/
OHTOTI'CHE3
3akJiajika OpraHoB 1
20 TKaHEH u3 https://resh.edu.ru/subject/lesson/5630/conspect/132
3apOIBIIIEBHIX 919/
JINCTKOB
7 Poct u pazButue https://resh.edu.ru/subject/lesson/5630/conspect/132
JKUBOTHBIX. 919/
https://oblakoz.ru/conspect/490730/polovoe-
72 PasmHoOXeHUE 1

razmnozhenie-rasteniy




pa3BUTHE PACTCHUM.

73

Hcropus
CTaHOBJIEHUS U
Pa3BUTHSI TEHETUKHU
KaK HayKu

https://oblakoz.ru/conspect/529694/istoriya-
stanovleniya-i-razvitiya-genetiki

74

OCHOBHBIE TTIOHATHUSI
1 CUMBOJIBI
TEHETHKH.
JlaGoparopHas
pabora «JIlpo3odmua
Kak 00BEKT
FeHETHYECKUX
HUCCIIEI0OBAHUID)

0,5

http://school-collection.edu.ru/catalog/res/e8a9c36d-
e653-6cce-adcO-
9568a801e603/?interface=themcol&rubric_id[]=44744&
from=

75

3aKOHOMEPHOCTH
HacJeI0BaHus
MIPU3HAKOB.
Monorubpuanoe
CKpelllMBaHUE.
[IpakTuueckas
pabota "U3yuenue
pe3yNIbTaToOB
MOHOTHUOPUTHOTO
CKpEILUBAHUS Y
po30¢uIs"

0,5

https://resh.edu.ru/subject/lesson/5386/start/301065/

76

[{uromnornueckue
OCHOBBI
MOHOTHOPUIHOTO
CKpELIMBaHUS

https://resh.edu.ru/subject/lesson/5386/start/301065/

77

AHanuzupyroliiee

https://resh.edu.ru/subject/lesson/5386/start/301065/




CKpEILMBaHHUE.
Henomnnoe
I[OMI/IHI/IpOBaHI/Ie

JurudpunHoe
CKpeUIBaHHE.
[IpakTnueckas
pabota «M3yuenue

78 0,5 https://resh.edu.ru/subject/lesson/4725/start/107947/
pe3ynbTaToB
JTUTHOPUTHOTO
CKpEIIUBaHUS Y
TPO30(UITBDY
[uTonornyeckue
OCHOBBI
79 https://resh.edu.ru/subject/lesson/4725/start/107947/
JTUTHOPHUTHOTO
CKpEILIMBaHUS
CuenieHHoe
1 https://resh.edu.ru/subject/lesson/4755/conspect/1188
80 HacJIeIOBaHUE 27/
MPU3HAKOB
XpoMocoMHas _
https://resh.edu.ru/subject/lesson/4755/conspect/1188
81 TEOpHs 27/
HaCJIEICTBEHHOCTH
82 I'enernka nmoia https://resh.edu.ru/subject/lesson/3653/start/47180/
I'enotun xak
LIEJIOCTHAS CUCTEMA.
o https://www.yaklass.ru/p/biologia/10-
I'eneTnueckui ) i
klass/zakonomernosti-peredachi-nasledstvennykh-
83 KOHTPOJIb Pa3BUTHSA

pacTeHun,
JKUBOTHBIX U
YeJI0BeKa

priznakov-6844028/genotip-kak-tcelostnaia-sistema-
6844039/re-2fa7f8a6-8b18-457f-bf99-d2d51e2fee8a




84

KontponsHas padora
10 TEME:
«3aKOHOMEPHOCTHU
HACJICICTBEHHOCTHY

85

N3menuusBocTh
MpU3HAKOB. Bubl
U3MEHYUBOCTH

https://resh.edu.ru/subject/lesson/2481/main/

86

MoaudukanroHHas
N3MEHYUBOCTH

https://resh.edu.ru/subject/lesson/2481/main/

87

BapuanuonHslii psin
Y BapualMoOHHas
KpHUBasl.
JlaGoparopHas
pabota
«HccaenoBanue
3aKOHOMEPHOCTEHN
MO TU(DUKAITMOHHO U
H3MEHYHNBOCTH.
[Toctpoenune
BapUAIIMOHHOTO Psija
Y BapUallMOHHOU
KpHUBOI»

0,5

https://multiurok.ru/index.php/files/praktichieskoie-
zaniatiie-po-biologhii.html

88

I'enoTunuueckas
W3MEHYHUBOCTD.
KomMmOunatusHas
H3MEHYHUBOCTD

https://resh.edu.ru/subject/lesson/2481/main/

89

MyraunonHas
U3MEHYUBOCTD.
IIpaxkTrueckas

https://resh.edu.ru/subject/lesson/2481/main/




pabota «Myrauu y
npo3ohuisl (Ha
TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTHU
MYTaIMOHHOTO
rpoiiecca.
OnuUreHeTHKa u
SIMI'CHOMHKA

https://resh.edu.ru/subject/lesson/5387/start/17435/

91

KouTtponsHas paborta
0 TeMe:
»3aKOHOMEPHOCTH
W3MEHYHBOCTI

92

I'eneTrnka yemoBeka.
MeTtoanl
MEIUITMHCKON
TeHETUKHU

https://resh.edu.ru/subject/lesson/3653/start/47180/

93

3HadeHHe
MEIUIIMHCKON
TEHETUKU B
MPEAOTBPAIICHUN U
JIEUEHUHU
T€HETUYECKHUX
3a00J1€BaHMit
yejioBeKa

https://resh.edu.ru/subject/lesson/3653/conspect/4717
9/

94

OcCHOBHBIE TTIOHITHUS
CEJICKIIUY.
JlaGopatopHas
pabota «M3ydeHue

0,5

https://resh.edu.ru/subject/lesson/3861/conspect/2957
50/




COPTOB KYJIbTYPHBIX
pacTeHul U OpoL
JOMAaITHUX
JKUBOTHBIX»

95

Metonanl
CEJIEKLIMOHHOMN
paboTHI.
JlaGoparopHas
pabota «M3yuenue
METO/I0B CEJIEKIINU
pacTeHuin»

0,5

https://resh.edu.ru/subject/lesson/3861/conspect/2957
50/

96

Hoctmxenus
CEJIEKIIMU PACTEHUI
Y )KUBOTHBIX.
CoxpaHeHnue,
HU3y4YEHHE U
HCTOJIb30BAHKUE
T€HETHUYECKUX

pecypcoB

https://multiurok.ru/files/urok-na-temu-metody-i-
dostizheniia-selektsii-raste.html

97

KontponbHas padoTa
no TeMe: I'eHeTnka u
CEJIEKLIUS»

98

buortexnonorus kak
HayKa U OTpacCiib
IIpOU3BOACTBA.

https://resh.edu.ru/subject/lesson/4943/conspect/1482
19/

99

OcHoBHBIC
HaIpaBJICHUs
CHUHTETUUYECKOM
OHoJIOrun

https://resh.edu.ru/subject/lesson/5471/conspect/2783
62/




XpoOMOCOMHas U

https://resh.edu.ru/subject/lesson/3861/conspect/2957

100 1
reHHas MHKEHEPUS 50/
101 Meanmackue 1 https://resh.edu.ru/subject/lesson/3861/conspect/2957
OMOTEXHOJIOTUHI 50/
PesepBHBIl ypOK.
102 | IIpomexyrouHas 1
aTTeTcarus
OBIIEE KOJIMYECTBO
YACOB I1O 102 10,5

[TPOI'PAMME




11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

KoHnTtpoJsb
HbIE

Bce

ro
padoTbl

IIpakTHyec
KHe
padoThI

JlaTa
H3yYeH
usi

DJeKTpoHHbIe NH(POBbIe 00pa3oBaTebHbIE PeCypChl

OBOJIFONMOHHAS
Teopus Y.
JlapBuHa

https://resh.edu.ru/subject/lesson/5393/main/132001/

JIBrKyIye CHbl
SBOJIIOIIMH BUJIOB
o Y. Jlapeuny.
Bbopnba 3a
CyIIECTBOBaHHUE,
€CTECTBEHHBIN U
HMCKYCCTBEHHBII
oTOOD

https://resh.edu.ru/subject/lesson/5391/start/301036/

dopmupoBaHHe
CHHTETHYECKOH
TEOPUHU
SBOJIIOLUH

https://multiurok.ru/files/formirovanie-sinteticheskoi-teorii-
evoliutsii.html

KonTposbhHas
paboTa 1o Teme:
«3apoxaeHue u
pa3BuTHE
3BOJIIOLIMOHHBIX
MPEJICTaBICHUN B
OMOTIOTHI

Ortansl

https://resh.edu.ru/subject/lesson/5388/main/17613/




IBOJIFOIIMOHHOTO
nporecca:
MHUKPOIBOJIIOIHUS
u
MaKpO3BOJIFOIIHSI

[Monmynsuus —
3JeMEHTapHas
eJIMHUIIA
SBOJIFOLNU

https://resh.edu.ru/subject/lesson/5388/additional/17634/

3aKkoH
T€HETUYECKOTO
paBHOBecHs Jx.
Xapau, B.
Baitn6epra.

https://videouroki.net/razrabotki/zakon-khardi-
vainbiergha.html?sa=X&ved=2ahUKEwiv36CS7_bnAhUkcsOKHRLID
[IQ9QF6BAgGEAI

DJleMeHTapHbIe
(bakTopbl
SBOJTIOIIH

https://resh.edu.ru/subject/lesson/5388/conspect/17608/

Dddexr

OCHOBATCJIA.

Dddexr

OyTBUIOYHOTO
TOPJIBIIIKA

http://biologyonline.ru/index.php/zadaniya-s-razvernutym-
otvetom/9-skhemy-moduli/237-effekt-butylochnogo-gorlyshka

10

Murpanumu.
N3omsammn
MOIYJISALIANA:
reorpaduueckas,
OuoJioruyeckas

https://resh.edu.ru/subject/lesson/5390/train/295815/

11

EcTtecTBeHHEBIN
oTbop —

https://resh.edu.ru/subject/lesson/5389/conspect/107050/




HAINPABJISAIOLINI

daxTop
IBOJIIOLIAN

12

[TonoBoii oT6OP

https://resh.edu.ru/subject/lesson/5389/conspect/107050/

13

[TpucnocobaeHHO
CTbh OpraHnu3MoOB
Kak pe3yabTar
MUKPO3BOJTIOIUH.

https://resh.edu.ru/subject/lesson/5390/conspect/295808/

14

[Ipumepsr
MPUCTIOCOOIEHUH
Yy OPraHu3MOB:
MOP(hOTOTHIECKU
e,
(hbU3HOIOTUYECKU
e,
OMOXUMHYECKHE,
MOBEICHYECKUE.

https://resh.edu.ru/subject/lesson/5390/conspect/295808/

15

Bun, ero
KpUTEPHUU U

CTPYKTYpa.

https://resh.edu.ru/subject/lesson/4949/conspect/119942/

16

JlabGopaTopHas
pabota
«CpaBHeHUE
BU/JIOB 110
MOP(OJIOrHIecKO
MY KPUTEPHIO»

https://resh.edu.ru/subject/lesson/4949/conspect/119942/

17

Bunoobpa3zoBanu
€ KaK pe3yabTaT
MHUKPO3BOIIOLUU

https://interneturok.ru/lesson/biology/11-klass/bbiologicheskie-
posledstviya-priobreteniya-prisposoblenijb/vidoobrazovanie-kak-
rezultat-mikroevolyutsii




18

CBs3b
MHUKPOIBOJIOLIUU
u
SIUAEMUOJIOT I

https://resh.edu.ru/subject/lesson/5388/main/17613/

19

Makpo3BoitoLus.
[TanteonTOIOTMYUE
CKHE METO/IBI
U3YYECHUS
9BOJIIOLIAN

https://resh.edu.ru/subject/lesson/5391/main/301040/

20

buoreorpaduuec
KHE€ METOAbI
U3Y4YEHUS
IBOJFOIUHT

https://resh.edu.ru/subject/lesson/5391/main/301040/

21

OMOpHOIOTHYECK
ue u
CpaBHUTEIHHO-
MOP(hOIOTHIECKH
€ METO/IbI
W3yUYCHUS
IBOJTIOIUH

https://resh.edu.ru/subject/lesson/5391/main/301040/

22

MonekynsapHo-
FeHETUYECKHE,
OMOXHUMHUYECKHUE
u
MaTeMaTUYECKHE
METO/IbI H3yYCHHS
SBOJIIOIUH

https://resh.edu.ru/subject/lesson/5391/main/301040/

23

Oo61ue
3aKOHOMEPHOCTH

https://resh.edu.ru/subject/lesson/5389/conspect/10705




3BOJIFOLIUU
AnantuBHasg
panuanusi.
HepasHomepHOCT
b TEMIIOB
3BOJIIOLNHA

24

KontponbHas
pabora 1o Teme
«3apoxieHue u
pasBuTHE
ABOJTFOIIMOHHBIX
MpEJICTaBICHUI B
OuoJIOTHH.
MukposBonronus
U €€ pe3ynpTar» ,
MakposBotonus
U €€ pe3yabTab).

25

Hayunsie
TUIOTE3BI
MIPOUCXOKICHUS
JKM3HH Ha 3eMiIe

https://resh.edu.ru/subject/lesson/3874/conspect/301093/

26

JloHayuHbIe
IIPEJICTaBIICHUS O
3apOKACHUU
KU3HU

https://resh.edu.ru/subject/lesson/3874/conspect/301093/

27

OCHOBHBIE 3TAIIbI
HEOPraHNYeCKOn
3BOJIIOIUA

https://medicknow.com/bookschool/biologiya-sistema-11-
teremov/6.php

28

I 'umoresnl

0,5

https://resh.edu.ru/subject/lesson/3874/conspect/301093/




3apOKACHUS
HKUZHU
Bupryansnas
nabopaTopHas
pabra
«MopaenupoBaHue
onbITOB Mujiepa
— IOpu no
U3Y4EHHUEI0
abMOJIT€HHOTO
CHUHTE3a
OpraHUYECKUX
COEJIMHEHUH B
MIEPBUYHOMN
aTmacgepe»

29

Uctopus 3emnu u
METOBI €€
W3Yy4YECHUSI.

https://resh.edu.ru/subject/lesson/3885/conspect/270126/

30

Hauanbnusie
ATarbl
OPraHu4ecKou
ABOJTIOINH

https://resh.edu.ru/subject/lesson/3885/conspect/270126/

31

OBOJIIONUS
3yKapuoT

https://resh.edu.ru/subject/lesson/3885/conspect/270126/

32

OCHOBHBIE FTaIbI
IBOJIIOLINH
PacTUTEIBHOTO
MUpa.

https://resh.edu.ru/subject/lesson/3885/conspect/270126/

33

OCHOBHBIE 3TAIIbI

https://resh.edu.ru/subject/lesson/3885/conspect/270126/




9BOJIIOLUA
KUBOTHOTO MHpaA

34

DBOJTIOIHS
KHUBOTHBIX.
JlaGopaTopHas
pabora
«3yuenue u
OTHCaHUE
HCKOIAeMBbIX
OCTaHKOB
JPEBHUX
OpraHU3MOBY»

0,5

https://resh.edu.ru/subject/lesson/3885/conspect/270126/

35

Pa3Butne xxusnHun
Ha 3emJie Mo 3pam
U MepHoJIaM

https://resh.edu.ru/subject/lesson/3885/conspect/270126/

36

MaccoBrbie
BBIMUPAHUS —
DKOJIOTHYECKHUE
KPU3HUCHI
MPOIILJIOTO

https://resh.edu.ru/subject/lesson/3885/conspect/270126/

37

CoBpeMeHHBbI
9KOJIOTHYECKUI
KpHU3HC, €TO0
0COOEHHOCTH

https://resh.edu.ru/subject/lesson/5781/conspect/278681/

38

CoBpemeHHast
cucremMa
OpPraHUYEeCKOIo
MPOILLIIOTO.
OcHoBHbIE

https://resh.edu.ru/subject/lesson/5395/conspect/107346/




CUCTCEMATHUYCCKUC

TPYILIBI
OpraHu3MOB

39

KontponbHas
paboTta 1o Teme
IIpoucxoxnenue
U pa3BUTHE
KU3HU Ha
3emiiey.

40

AHTpOnoJorHs
— HayKa o
YEIIOBEKE

https://resh.edu.ru/subject/lesson/3906/conspect/283993/

41

PazButne
MpEJICTaBICHUN O
MPOUCXOXKACHUHU
JeJloBeKa

https://resh.edu.ru/subject/lesson/3906/conspect/283993/

42

Mecto yenoBeka
B CHUCTEME
OpraHHYECcKOTo
MUpa.
JlabGopaTopHas
pabota
«3yuyenue
ocoOeHHOCTEH
CTPOEHHUS CKelleTa
YenoBeKa,
CBSI3aHHBIX C
MPSIMOXOKICHUE
M

0.5

https://resh.edu.ru/subject/lesson/3906/conspect/283993/




43

JBroKyye CHiibl
AHTPOIIOTEHE3a

44

CooTHoneHue
OHOJIOTHYECKUX U
COIMAJIBHBIX
(baxTopoB B
AHTPOTIOTEHE3e

https://resh.edu.ru/subject/lesson/3906/conspect/283993/

45

OCHOBHBIE
craanuu
aHTPOTIOTeHe3a

https://resh.edu.ru/subject/lesson/3906/conspect/283993/

46

Tlanmeorenerrka u
IaJIEOr€HOMHUKA

https://resh.edu.ru/subject/lesson/3906/conspect/283993/

47

OBOJIIONUS
COBPEMEHHOTO
yeJioBeKa
Mexaucuuminga
pHBIE METOJIbI
AQHTPOTIOJIOTHHU

https://resh.edu.ru/subject/lesson/3906/conspect/283993/

48

Yenoseueckue
pachl.
[IpakTnueckas
pabota
«3yuyenue
3KOJIOTUYECKUX
aganTanyii
YEII0BEKa»

0.5

https://resh.edu.ru/subject/lesson/3906/conspect/283993/

49

KoHnTponbsHas
paboTa 1o Teme:
«IIpoucxoxneHu




€ 4eJIoBeKa —
AHTPOIIOT€HE3»

50

3apoxkaeHue u
pa3BHTHE
IKOJIOTHH

https://videouroki.net/video/16-ehkologiya-kak-nauka.html

51

Metoabl
9KOJIOTHUH.
JlaGoparopHas
paborta
«3yueHne
METOJIOB
IKOJIOTUUYECKUX
HCCIIEIOBAaHUID)

0.5

https://videouroki.net/video/16-ehkologiya-kak-nauka.html

52

3HaueHHUE
9KOJIOTHYECKUX
3HAHUU 1
yeJioBeKa

https://videouroki.net/video/16-ehkologiya-kak-nauka.html

53

OKOJIOTHYECKUE
(bakTopsI

https://resh.edu.ru/subject/lesson/5392/conspect/8377/

54

AOGuoTnyeckue
(daktopel. CBer
KakK
3KOJIOTUYECKU I
(dakrop.
JlaGoparopnas
pabota
«Bp1sBIIEHUE
pUCIOCOOIeHUI
OpPraHU3MOB K

0.5

https://resh.edu.ru/subject/lesson/5392/conspect/8377/




BIIMAHUIO CBETa»

55

Aluotnueckue
(baxTOopBHI.
Temmeparypa kax
9KOJIOTHYECKUU
dakrop.
JlaGoparopHas
paborta
«Bp1siBIICHUE
MPUCTIOCOOTIEHUH
OpPraHU3MOB K
BIIUSTHUIO
TeMIIePaTyphI»

0.5

https://resh.edu.ru/subject/lesson/5392/conspect/8377/

56

AolOunoTnueckue
(bakTopsI.

BrnaxxHocTh Kak
9KOJIOTHYSCKHI

(dakrop.

https://resh.edu.ru/subject/lesson/5392/conspect/8377/

57

Cpensl oOuTaHus
OpPraHU3MOB

https://resh.edu.ru/subject/lesson/5392/conspect/8377/

58

buonornueckue
PUTMBI

https://resh.edu.ru/subject/lesson/5392/conspect/8377/

59

JKusnennrie

hopmbI
OpraHu3MoOB

https://app.onlineschool-1.ru/11-klass/biologiya/zhiznennye-
formy-organizmov-pril/video

60

buoTtnueckue
(baxTopsI

https://resh.edu.ru/subject/lesson/5392/conspect/8377/

61

3HaueHue
OMOTUUYECKUX

https://resh.edu.ru/subject/lesson/5392/conspect/8377/




B3aHUMOJICHCTBUIM
TS
CYIIIECTBOBAHUS
OpraHu3MoOB B
cpene oOuTaHwus

62

DKOJIOTUYECKUE
XapaKTePUCTHKHU
TTOTYJISITTAH

https://resh.edu.ru/subject/lesson/4949/conspect/11994

63

OcHOBHBIE
MMOKa3aTeun
HOHy.]'I?IIII/II/IZ
YHCJIICHHOCTD,
IUIOTHOCTD,
BO3pacTHas U
10JIOBast

CTPYKTYypa

https://resh.edu.ru/subject/lesson/4949/conspect/11994

64

OcHOBHBIC
MOKa3aTeIn
MTOMYJISIIHH:
POXKIaEMOCTb,
MIPUPOCT, TEMIT
pocra,
CMEPTHOCTb,
MHUTpaIuu

https://resh.edu.ru/subject/lesson/4949/conspect/11994

65

DKoJornyecKas

CTpYKTypa
HOMYJISALUH

https://resh.edu.ru/subject/lesson/4949/conspect/11994

66

JnHamMuka
MOMYJISALIUU U €€

https://resh.edu.ru/subject/lesson/4949/conspect/11994




peryisuus

67

Kpussie pocra
YUCJICHHOCTH
MOITYJISILIAH.
Kpussie
BBIKUBAHUS

https://resh.edu.ru/subject/lesson/4949/conspect/11994

68

DKoJiorruuecKas
HUIIIA BUA.
JlaGoparopHas
pabota
«IIpucnocobnern
sI CEMSIH PaCTEHUM
K pacceyieHuIo»

0.5

https://resh.edu.ru/subject/lesson/4949/conspect/11994

69

Bun xak cucrema
MOMYJISAIUNA

https://resh.edu.ru/subject/lesson/4949/conspect/11994

70

3aKOHOMEPHOCTH
MOBEICHUS U
MUTpALAI
YKUBOTHBIX

https://infourok.ru/konspekt-uroka-na-temu-migraciya-kak-
faktor-evolyucii-klass-800084.html

71

Coo011ecTBo
OpPraHU3MOB —
OHOLIEHO3

https://resh.edu.ru/subject/lesson/5501/conspect/119074/

72

DKocHucTeEMa Kak
OTKpPBITAs
cucrema

https://resh.edu.ru/subject/lesson/5501/conspect/119074/

73

Kpyrosopot
BEIIECTB U NOTOK
SHEpPrUM B
9KOCHCTEME

https://resh.edu.ru/subject/lesson/4953/main/105426/




74

OCHOBHEBIE
[oKa3aTesn
3KOCUCTEMBI

https://resh.edu.ru/subject/lesson/4953/main/105426/

75

DKOJIOTUYECKUE
MU PAMHTBI

https://resh.edu.ru/subject/lesson/4953/main/105426/

76

N3menenus
COOOIIECTB —
CYKIIECCUU

https://resh.edu.ru/subject/lesson/4953/main/105426/

77

[Ipuponusie
9KOCUCTEMBI.
DKOCHUCTEMBI 03€p
U peK.
DKOCHUCTEMBI
MOpEH U OKEaHOB

https://resh.edu.ru/subject/lesson/4953/main/105426/

78

[Tpupoaueie
9KOCUCTEMBI.
DKOCHUCTEMBI
TYHJIp, JIECOB,
CTEIEeH, MyCThIHb

https://resh.edu.ru/subject/lesson/4953/main/105426/

79

AHTpOTIOT€HHbIE
9KOCUCTEMBI.
YpOoskocucTeMsl

https://resh.edu.ru/subject/lesson/4953/main/105426/

80

3aKOHOMEPHOCTH
(dhopmMupoBaHUs
OCHOBHEBIX
B3aHMOJICHCTBUI
OpraHu3MOB B
9KOCHCTEMAaX

https://resh.edu.ru/subject/lesson/4953/start/105422/




81

MexaHn3MBbI
BO3ACHUCTBUSI
3arpsI3HEHUIN
pPa3HBIX THUIIOB Ha
cyOopraHu3MeHH
oM,
OpraHU3MEHHOM,
MOMYJISIIIMOHHOM
H KOCHCTEMHOM
YPOBHSIX

https://resh.edu.ru/subject/lesson/4953/start/105422/

82

KontponbHas
paboTa 1o Teme:
«OKOJIOTHS,
«Opranu3msl 1
cpena oOuTaHUs,
KOJIOTHUS BUIOB
Y TIOMYJISIUIN,
«DKO0J0THUs BUIOB
Y TOMYJISIUIN,
«DKOJIOTHSI
COOOIIECTB.
OKOJIOTHYECKHE
9KOCHUCTEMBI»

83

buocdepa —
oOIIeruIaHeTapHa
s1 000J109Ka
3emnu

https://resh.edu.ru/subject/lesson/5394/conspect/119103/

84

VYyenue B. U.
BepHaznckoro o

https://resh.edu.ru/subject/lesson/5394/conspect/119103/




ouochepe

85

3aKOHOMEPHOCTHU
CYILECTBOBAHUS
onocdepsl

https://resh.edu.ru/subject/lesson/5394/conspect/119103/

86

Kpyrosopots!
BEIIECTB U
OMOreOXUMUYECK
W€ IUKJIIBI

https://resh.edu.ru/subject/lesson/5394/conspect/119103/

87

30HAIBHOCTH
orocdepsl.
OcCHOBHBIE
OMOMBI CyIIN

https://resh.edu.ru/subject/lesson/5394/conspect/119103/

88

Y cTOMYNBOCTE
orocdepol

https://resh.edu.ru/subject/lesson/5394/conspect/119103/

89

OKOJIOTHYECKUE
KPU3HUCHI I UX
MIPUYUHBI

https://resh.edu.ru/subject/lesson/5394/conspect/119103/

90

Bo3sxerictBue
YyeJIOBEKA Ha

ounochepy

https://resh.edu.ru/subject/lesson/5499/start/295898/

91

AHTpOIIOT€HHOE
BO3CUCTBUE HA
PaCTUTENBHBIN U
YKUBOTHBIN MUP

https://resh.edu.ru/subject/lesson/5394/conspect/119103/

92

Oxpana
MIPUPOIBI.
OcHOBHBIE
MIPUHITUTIBI

https://resh.edu.ru/subject/lesson/5394/conspect/119103/




YCTOMYHUBOTO
pa3BUTUA
4eJI0BEYECTBA U
IIPUPOIBI

93

PanmonansHOC
MIPUPOJIOTIOINH30B
aHue u
COXpaHEHUE
OMOJIOTHYECKOT0
paszHooOpasus
Semn

https://resh.edu.ru/subject/lesson/5394/conspect/119103/

94

KontponbHas
pabora 1o Teme
buocdepa —
riobanpHas
HKOCUCTEMA»

95

O06o01enue no
TEME
«MHUKPOIBOJIIONH
U eé
pe3ynbTaTh»

https://resh.edu.ru/subject/lesson/5388/main/17613/

96

O06006111EHE TTO
TEME
«MakKpo3BOJIIOIH
U eé
PE3yIbTaThD»

https://resh.edu.ru/subject/lesson/5388/main/17613/

97

O0600611EHNE TTO
TEME
«[TpoucxoxneHu

https://resh.edu.ru/subject/lesson/3906/conspect/283993/




€ ¥ pa3BUTHE
KA3HU HA 3eMIIE»

98

O06o00611eHuE 110
TEME
«IpoucxoxeHu
€ JeIoBeKa —
AHTPOIIOTEHER)

https://resh.edu.ru/subject/lesson/3906/conspect/283993/
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O06o001enue 1o
TeMe «DKOJIOTHUSI
— HayKa 0
B3aUMOOTHOIIIEHN
SIX OPTaHU3MOBY

https://resh.edu.ru/subject/lesson/5394/conspect/119103/
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O06o001enue 1o
TEME
«Opranu3msl 1
cpena oOuTaHUsY,
«IKOJIOTHS BUIOB
Y TOMYJISIAN

https://resh.edu.ru/subject/lesson/5394/conspect/119103/
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O06o001enue no
teme «buocdepa
— rjo0ajabHas
KOCHCTEMAY

https://resh.edu.ru/subject/lesson/5394/conspect/119103/
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[Ipomexxyrounas
aTTecranus

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102




YYEBHO-METO/MYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA
1. Buonorus. buonorndeckue cucreMsl u mporeccsl, 10 xkmace/ 11 xmace Tepemos A.B.,
[Terpocora P.A., O6mecTBO ¢ orpaHudeHHOM 0TBeTCTBeHHOCTHIO « 1Ol MHEMO3WHA»
Tepemon A.B., IlerpocoBa P.A.
2. buonorus. buonornyeckue cucremsl u nmpoueccsl. 10 kiace/11 kmacc. M.- Muemosuna 2022

METOANMYECKUE MATEPHUAJIBI VIS YUUTEJIA »
MULTIMEDIA — mognepxka kypca «O0mas Onosorus;
JIaboparopusa KJIIETKA; Meroauueckue matepuainbl: COOPHUK HOPMATHUBHBIX JJOKYMEHTOB.
buonorus /Coct. 2.J1. Juenpos, A. I'., Apkaase. — M.: Ipocda, 2010

CIIUCOK JIMTEPATYPBI AJIS1 YUUTEJISA:
1 baryeB A.C., 'ynenkoBa M.A., EneneBckuii A.I'. buosorus. bonbiioi cipaBo4HUK 15t
IIKOJFHUKOB U MOCTYMAKMKX B BY3bl. — M.: JIpoda, 2011
2 boarosa U. B. CoopHuk 3aau no OO01ieit 6Moa0ruu A7 MOCTYNAOIINX B BY3bl. — M.:
«Onukce 21Bex» «Mup u obpazoBanue», 2012
3 Koznosa T.A., Kyamenko B.C. buonorus B Tabmmmax 6-11 xmaccel. CripaBouHoe mocodue. —
M.: Ipoda, 2010 JlonostauTenbHas nutepatypa ais yaurtens: 1 Anactacosa JL.II. OOmmas
ouonorus. Junaktuueckue matepuainsl. — M.: Bentana-I'pad, 2010.- 240c. 3 sanosa T. B.
COopHUK 3a1aHMi 110 00IIel OMOJOTHH: TTOCOOUE TSI yJaImuxcst o01meo0pa3oBar. yapexaeHui
/T.B. IBanoBa, I'. C. KaiimroBa, A.H.Msrkosa. — M.: IIpocsemenne, 2012
4 Koznosa T.A. Komocor C.H. JlugakTudeckue KapTouKr-3aaHusl 10 o0mie ouosoruu. — M.:
Mznarensckuit Jlom «I'enmxep», 2012 — 96¢. « Jlabopatopus [ EHETUKA; « JlabopaTopust
OKOCUCTEMBI;

HUHTEPEHET - PECYPCbI: Caiitbl B UHTEpHET: ©
www.bio.1september.ru — razera «buosnorus» - npuaoxeHue K «1 ceHTIOps»;
www.bio.nature.ru — HaydHble HOBOCTH OHOJIOTHH;
www.edios.ru — DII0c — EHTP TUCTAaHIIMOHHOTO 00pa30BaHMS; *
www.km.ru/education - yuebuble MaTepHaisl U ciioBapu Ha caiite «Kupumt u Medoaumii

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B UIHTEPHETE

www.bio.1september.ru - razera «buosorus» - npuaoxeHue K «1 ceHTAOps»
WWW.bio.nature.ru - HaydHble HOBOCTH OHOJIOTHH
www.edios.ru - Da0c - IEHTp AUCTaHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - YueOuble MaTepualbl 1 cioBapu Ha caiite «Kupumt u Medo auii»
http://school-collection.edu.ru Exunas kosmtekius mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
http://window.edu.ru/ Ennnoe okHO jocTyma kK 00pa3oBaTeibHBIM pecypcam
http://www.priroda.ru — ITpupoa: HallMOHATBHBIN MOPTAI
http://obi.img.ras.ru — basa 3uanuit mo 6uoJOrHK YenoBeka. YUeOHUK 10 MOJIEKYJISIPHOM
OMOJIOTHH YeToBeKa, OHOXUMUH, (DH3HOIOTHH, TEHHOM U OSITKOBOM HH)KEHEPHH.
http://www.zoomax.ru — 30010THs: YeT0BEK U JOMAIITHHE 5KHBOTHEIE.
http://www.fipi.ru — dexepanbHbIi HHCTUTYT NeAarorMyeckmx U3mepeHwit
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