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IMOSACHUTEJBHAS 3AIIMCKA

IIporpamMma mo y4eGHomy npemmery "Buonorus" (manmee - Guosorus) Ha
YPOBHE CpenHero obuero obpasoBanms paspaGorana Ha ocHoBe (DenepaibHOro
3aKkoHa oT 29.12.2012 Ne 273-@3 «O6 o6pazoBanuu B Poccuiickoit Deneparnuny,
®I'OC COO, Konnemuuu npenonaBamust yueGHOro mpeamera «BHONOrHS» H
OCHOBHBIX ITOJIOXKEHUH (penepalbHON paboyuell mporpaMMbl BOCIIHTAHHSL.

YueOHbli npenmer «Buonorus» yriay6néHHOro yposHs u3ydeHus (10-11
KJIaCChl) SIBJISIETCS OJHMM K3 KOMIIOHEHTOB IIPeIMETHON obnacti «EcTecTBeHHO-
HayuHble mnpenMmers». Cormacro mnonoxerusM @OIOC COO mpoduiabHble
y4eOHbIE MPeMETHI, H3ydaeMble Ha yriy6ISHHOM ypOBHE, SIBISIOTCS CIOCO6OM
muddepenimaniy  06yueHHs Ha YpOBHE CpelHEro obmero o6pa3oBaHus H
NpU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
0011KM, CPeAHUM TPOhECCHOHANBHBIM U BBICIIMM 06pa3oBaHueM. B To ke Bpemst
KaXABIM ¥3 OSTHX y4eOHBIX IIPEIMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelieHde 06pa30BaTeNbHBIX, BOCIUTATENBHBIX U Pa3BHBAIOIIMX
3a[a4, CBS3aHHBIX C mpodopHeHTanuedl oOydYaromWUXcs ¥ CTUMYIHMPOBAHHEM
HHTepeca K KOHKPETHOHX o6nacT¥ HAydHOTO 3HAHWS, CBSI3aHHOTO C OHONOrHei,
MEULIHOMN, SKOJIOIMEH, ICUXOJIOTHeH, CIIOPTOM MJIM BOEHHEIM JIEJIOM.

ITporpamma mo yue6HOMY mpemMery "Buonorus" naér mpeacTaBlIeHHE O
Leny ¥ 3ajavax u3ydeHus ydeOHOro mpenmera «BuHoyorus» Ha yriaybiaéHHOM
YpOBHE, onpenenser o6g3aTensHoe (MHBapHAaHTHOE) IPEIMETHOE COIEPIKAHUE, Er0
CTPYKTYpUpOBaHHE II0 pasfenaM M TeMaM, paclpelelieHne II0 KiiaccaMm,
PEKOMEH/YeT IOCIEeJ0BaTENFHOCTh U3Y4eHHUs] y4eOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBf3€H, JIOTMKH Yy4eOHOro mpolecca,
BO3pPacTHEIX OCOOeHHOCTel oOydaromuxcs. B mporpamme mo Guonoruu
peau30BaH INPUHIUI NPEEMCTBEHHOCTH C H3yYeHHEM OWMOJIOTHH Ha YpPOBHE
OCHOBHOro  oOmero o6pa3oBaHMs, Onaromapst 4YeMy NOPOCMATPUBAETCS
HANPABJIEHHOCTh HA  IIOCJIEAYyIOIee pasBUTHE OWONIOTHYECKUX  3HAHUMH,
OpHUEHTHPOBAHHBIX Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOIO MHPOBO33PEHWS,
OKOJIOTUYECKOr0 MBIIIIEHHUS, NPENCTaBIeHUH O 3I0pPOBOM oOpase >KHM3HM, Ha
BOCHHTaHKE OEpeKHOro OTHOIUEHMS K OKpY)KAarolled NpupomHod cpeme. B
nporpamMMe 10 OHONOTMM TakXkKe IOKa3aHbl BO3MOXKHOCTH Y4eOHOro Ipemmera
«buonorus» B peamusanuu TpebopaHuit D®I'OC COO « MIAHHPYEMBIM
JMYHOCTHEIM, METalPEIMETHBIM U IIPEIMETHBIM pe3yibTataM OOy4YeHHs U B
(GOpMHpPOBaHMU OCHOBHBIX BHIOB y4eOHO-NIO3HABATENBHOW  JAESATENbHOCTH
00ydJaroIuxcsi IO OCBOGHHIO COIEPXKAHUS OHOJOrHYEecKOro o6Gpa3oBaHUS Ha
YPOBHE CPEIHEro 00LIero 00pa3oBaHusl.

VueOHubIt npenmer «brUoNOrUs» Ha YpoBHE CpefHero obIiero o6pa3oBaHUs
3aBepllaeT Ouojormueckoe oOpa3oBaHME B IIKOJE W OPUEHTHPOBaH Ha



paclMpenye u yrnyGneHve 3HaHuE 06ydYarOIIMXCs O KMBOM TPHUPOZE, OCHOBAX
MOJIEKyIAPHOH M KIETOYHOH OWONOTHH, 3MOPHUOJOTMM ¥ GUOTOTHH PasBUTHL,
TEHETHKH, CENIEKUHH, DMOTEXHONOT MY, SBOIOLUOHHOTO YUYEHHS U SKOJIOTHH.

Wsyuenue yuebHoro mnpemmera «buonorus» Ha yriyGreHHOM YPOBHE
OPUEHTHPOBAHO Ha IIOJTOTOBKY OOYYAIOIIMXCSl K IIOCIEIYIOMEMY IMONyIeHHIO
Ouonorndeckoro  o6pa3oBaHMs B By3ax M OPraHM3AlUAX  CPELHEro
npodeccuoHanbHoro o6pasosanys. OCHOBY €ro COIepIKaHHUs COCTABISIET CHCTEMA
OuONOrUYECKUX — 3HAHWH, TONYYEHHBIX 0pH H3YYEHHH OOYYAIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/EeNOB OHONOTHH HA YPOBHE OCHOBHOIO
obwero obpasopanus, B 10-11 xiaccax 3Tv 3HaHHS MOMTydYarloT pasputhe. Tak,
pacIiipeHsl U yriiyOneHbl OHONOTHYECKHe 3HAHMS O DPACTEHMAX, >XKMBOTHBIX,
rpubax, 6aKkTepusX, OpraHH3Me dYeloBeKa, OOIUX 3aKOHOMEPHOCTSX JKM3HH,
JOIOJIHUTENBHO BKIIFOYEHB! OMOJIOTHYECKUE CBEIEHUS IPUKIIAIHOTO U MOMCKOBOIO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHPHI Ul IOCIENYIOIEro
BhIOOpa mpodeccud. Bo3MoxHA Tarke WHTErpalnds OHONOrMYECKHX 3HAHHH C
COOTBETCTBYIOIIUMY 3HAHUAMH, MONYyYEHHBIMH OOYYAIOIMMMHUCS TPH U3yYEHUH
bU3MKY, XUMUY, TeOTpahUi ¥ MATEMATHKH.

Crpyktypa mporpamMsl o y4deOHoMy mnpenmery "Buomorus" oTpaxkaer
CHCTEMHO-YPOBHEBBI U 3BOJIIOLMOHHBI IMOOXOABI K M3YyUYEHWIO OWOJIOTHH.
CornacHo UM, ¥3y4aloTcsl CBOMCTBA M 3aKOHOMEPHOCTH, XapakTePHbIE IS JKUBBIX
CHCTEM Pa3HOI'0 YPOBHS OpraHHU3alliH, 3BOJIIOIMH OPraHUYeCKOro Mupa Ha 3emie,
COXpaHEHHsl OHOJNIOIMYEeCKOro pa3HOoOOpas3us IutaHeTsl. Tak, B 10 Kiacce
U3yYaOTCSl OCHOBBI MOJIEKYJSIPHOH M KJIETOYHON OHOJOruy, 3MOpUONOTHU U
OuoNoruy pasBUTHS, TEHETHUKH M CENIEKLIUH, OMOTEXHOJOTHHM U CHHTETHYECKON
OKONIOTHY, aKTYalU3UPYIOTCS 3HAHHS OOYyYalolMXcsl MO OOTaHWKe, 300JIOTHH,
aHatoMuu, Gusnonoruy uenoBeka. B 11 kmacce H3y4aroTCsS 3BOJIOLKMOHHOE
Y4YEHHE, OCHOBBI 9KOJIOTHH U y4eHue o buocdepe.

VueOrblfi npenmer «buomorus» mpu3BaH =~ 00ECIEYUTH  OCBOEHME
00y4aromumucs. 6MOJIOTMYEeCKIX TEOPUil U 3aKOHOB, MIeH, IPUHIIMIIOB M IIPaBUJL,
JIEXKAIIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYyUYHON KapTUHBI MUpPa, 3HaHUHA O
CTPOEHUM, MHOroo0pasué U OCOOSHHOCTSX KJIETKH, OpraHu3Ma, IOILyJIsALuH,
OuoIeHO03a, 9KOCHUCTEMbI, O BBIJAIOLIUXCS HAyYHBIX HOCTIDKEHHUSIX, COBPEMEHHBIX
HCCIIEIOBAHUSX B OMOJIOTUY, IPUKIIAIHBIX acIeKTax OMOoIoruueckux 3HaHui. Jns
pPa3BUTHsI U MOJJEpXKaHWUsS HHTepeca oOydalomuxcs K OHONOrMM Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETHYECKOr0 MaTepyalla B COAEPKaHUU IIPOrpaMMEI
10 OMOJIOTHY MPENYCMOTPEHO 3HAaKOMCTBO C MCTOpHUEH CTaHOBIICHHS M Pa3BUTHS
TOW WM WHOM oOJacTy OWOJOTrMH, BKIAQIOM OTEUECTBEHHBIX U 3apyOEMHBIX
YUYEHBIX B PElleHHe BKHEHIINK OUONIOTMYECKUX U SKONIOTHIECKUX IPodIeM.



Llens usydenus yuebroro npenmera «Buonorus» Ha yriIyOnEHHOM YpOBHE —
OBNI2IeHHe  OOY4alOIMMKCS ~ 3HAHHAMH O  CTPYKTYpPHO-()YHKLIHOHATBHOMN
OpraHu3aliM JKUBBIX CHCTEM DpA3HOTO paHra M INpHOOpEeTeHHe yMeHHMi
HCIIOJIB30BATE 3TH 3HAHHS B (DOPMUPOBAHMM HHTEpECa K ONpPENeISHHOM 06IacTy
IPO(ECCUOHATBHON JeSTeNbHOCTH, CBI3aHHOH ¢ Ouonoruei, wim K BHIGOpY
Y4eOHOro 3aBeleHus 1T POLOILKEHHs GHOTIOrMYECKOro 0Gpa3oBaHuUs.

Hloctuxenwe memu wusydeHus yde6Horo mnpeamera «BHoNoOrHS» Ha
YriyGnEHHOM ypoBHE 06€CIIeYnBaETCS PEIIEHHEM CISAYIOLINX 3324

OCBOCHHE O0YYarOIIIMHUCS CHCTEMbI OHOJOTMYECKUX 3HAHWM: 06 OCHOBHBIX
OHONIOTHYECKHUX TEOPHUSIX, KOHUENIUIX, THIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX U
paBuiax, COCTABIAIOIIX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA; O
CTPOEHMM, MHOr000pa3ud M OCOOEHHOCTSIX OHOJOTHUECKMX CHCTEM (ketka,
OpraHu3M, IIOMYJISLHUs, BUA, buoreoneHos, 6uochepa); 0 BELIAIOIMXCS OTKPBITHIX
4 COBPEMEHHBIX HCCIENOBAHNUAX B OHOJIOTHUHY;

O3HaKOMIJIEHWE OO0Yy4YalomuXCsl C METONAMU IO3HAHUS JKUBOM IIPHPOMIBI:
HCCTIEIOBATEIBCKIMY  METONAaMH OHOJIOIMYEeCKHX HayK (MOJIEKYJISIpHOW U
KIETOYHOX OuoNoruu, >MOPHONOTHM ¥ OHOJOTMM pa3BUTHS, TEHETHKH U
ceneKkuuy, OHOTEXHOJOTMH ¥ CHHTETHYECKOHM OHONOTHM, IIaTe€OHTONOTHH,
9KOJIOTUH); ~ METOJaMH  CaMOCTOSTENBHOTO  IPOBEIEHMS  OHOJOTHYECKHX
uccreoBanud B nabopatopud U B mpupope (HabnrogeHwe, HW3MEpEHHE,
SKCIIEPUMEHT, MOJENIMPOBAHHE ),

oBlaJicHAe OOy4aloMMUCS YMEHUSAMH: CaMOCTOSTENLHO  HAXOIWTh,
aHaJM3UPOBATh M MCIOJIB30BATh OMOJOTHYECKYI0 HH(GOPMAIHIO; IMOJB30BaThCS
OHONOTUYECKOM TEPMHUHONIOTHEN U CHMBOJIMKOW; YCTaHABIMBATh CBA3b MEKIY
pasBUTHEM OHOJOTMM ¥ COLMAIBbHO-3KOHOMHYECKMMH U  3KOJOTHYECKAMMU
npobJeMaMy YelIOBEYeCTBa; OLEHWBATh IOCIENCTBHS CBOEH NEATENLHOCTH IIO
OTHOLIEHHIO K OKDPYXKaloIlell IpHUPOJHON cpene, COOCTBEHHOMY 3OOpPOBBIO U
300POBBIO  OKPYXXAaIOLIMX JIFOAeH; OOOCHOBBIBATH U  COOJIOHATH  MeEpBI
npohHUIaKTUKY UHOEKIHOHHBIX 3a00/IeBaHui, IpaByia MOBEIEHUS B NPUPOJE U
obecrnedeHrs 6e30aCHOCTH COOCTBEHHOM XXHM3HENESTENbHOCTH B YPE3BbIYANHBIX
CHTyallMsIX IpPUPONHOTO M TEXHOTEHHOIO XapakTepa, XapaKTephU30BaTh
COBPEMEHHBIE HayyHbIe OTKPBITUS B 00J1aCTH OHMOJIOTHHY;

pa3BuUTHE Y 00yJaromuXcs HHTEIUIEKTYyalbHBIX H TBOPYECKUX CITOCOOHOCTEH
B IIPOLIECCE 3HAKOMCTBA C BBIJAIONMMHUCS OTKPBITUSIMH U COBPEMEHHBIMU
HCCICNOBAaHUSMHU B OHOJIOTMH, pellaeMbIMU €l0 MpobjeMaMu, MeTOHOJorHei
OMOJIOTHYECKOTO HCCIIeI0OBaHNS, TPOBEICHMUSI 9KCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUH, pelIeHns OHOJIOTHYECKHX 3a1a4, MOJEIUPOBAHUS OHOIOTHIECKUX
00BEKTOB U MTPOILIECCOB;



BOCIHUTAHKE ¥ 00YJFOIUXCS EHHOCTHOTO OTHOIUEHHUS K JKHBOM MPHPOLIE B
LIEJIOM ¥ K OTIETBHBIM €€ 00BEeKTaM U SBICHUAM; (GOPMUPOBAHUE SKOIOTHIECKOH,
TEHETUYIECKOH TIPaMOTHOCTH, OOmed KyIbTyphbl IIOBEIEHHS B OPUPOJIE;
UHTETPAlM ECTECTBEHHO-HAYYHbBIX 3HAHUMA;

nproOpeTeHnHe  OOYYAIOMIMMUCS — KOMIETEHTHOCTM B DAIHOHAILHOM
TPUPOJONONE30BaHUY  (COOMIOIEHAe MPABHJI IOBEAEHHS B NPUPONE, OXPAHEI
BUJIOB, S5KOCHCTEM, OHOChEpsI), COXpaHEHHH COOCTBEHHOTO 3M0POBhS H 3I0POBbS
OKpyXaromwmx Joned (cobmomeHuss Mep Npo(UIaKTHKH  3abo0JeBaHMUl,
obecrnieyenne 6€30MaCHOCTH IKH3HEIESTENLHOCTH B YPE3BBIYAMHBIX CHTYaIHSIX
OPAPOAHOTO M TEXHOIEHHOI'O XapakTepa) Ha OCHOBE  HCIIOJIb30BaHHUS
OHONIOrMYECKUX 3HAHWM ¥ YMEHUY B IIOBCEIHEBHOM JKU3HY;

CO3J@HHMe  YCJIOBMA U  OCO3HAHHOTO  BEIOOpa  OOyYarOIIUMHUCS
HHIABUYATEHON o6pasoBaTeIbHOM TPaeKTOpHUH, CIIOCOGCTBYFOIIEH
IOCNENYIONIEMY MPO(ECCHOHATBHOMY CaMOOIPENENEHUI0, B COOTBETCTBHM C
WHIUBYIyaIbHEIMUA UHTEPECAMU U IIOTPEOHOCTSIMU PETHOHA.

OG61ee 4ECcI0 9acoB, OTBEAECHHBIX HA M3ydyeHWe GHOJNIOIMU Ha yriyOJIeHHOM
YPOBHE CpefiHero obriero obpaszoBanus, cocrasiser 204 yaca: B 10 xmacce — 102
gaca (3 yaca B Hezenro), B 11 kiacce — 102 vaca (3 yaca B HEZIENIO).

Ot6op opraHm3alMOHHBIX (OPM, METOIOB U CPEACTB OOydUeHMS GHOJIOrHU
OCYILECTBISIETCS C y4ETOM CHenu(UKUA €ro COAEpKaHWs W HaIpPaBIEHHOCTH Ha
IPONOJDKEHNE OHONOrM4ecKoro o0pa3oBaHMs B OpraHHW3alUsIX CpPETHEro
IpOo(eCCUOHATIBHOTO U BEICIIIET0 0Opa30BaHusI.

O0s3aTeNBHBIM YCIIOBHEM IpU 00yUEeHUH OUOJIOTHY Ha YriIyOJEHHOM YpOBHE
SIBTISIETCS. TPOBENEHUE JTa0OPaTOPHBIX M INpakThdeckux pador. Taxxke ydacrtue
00y4JaromuXcs B BBINOJIHEHUM IPOEKTHBIX U yueOHO-HCCIIeN0BaTEeNbCKUX PaboT,
TeMaThKa KOTOPBIX ONpEAEeNsieTcs y4YUTeleM Ha OCHOBE  HMMEIOIUXCS
MaTepHaAIbHO-TEXHUIECKUAX PECYPCOB ¥ MECTHBIX IPUPOIHBIX YCIOBHUI.

—vErvrvmorss O VIIUVDODIV  IPIISITAaRy ZKUBUI0. ZNM3Hb KdK  (pOpMa CyH.leCTBOBaHHHWV

MaTepun. Hayku, H3ydarolnye >KUBble CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3allvH.

Wzyuenue xuBbIX cucteM. Meronbl Guosormueckoi Hayku. HaGmromenue,
U3MEpEHNE, SKCIEPUMEHT, CUCTeMaTH3alus, MeTaaHanu3. [[IoHATHE O 3aBUCUMOM U
He3aBUCHMOM 1mepeMeHHOH. IlmaHupoBanme sSkcmepuMmenTta. IlocTaHOBKA U
nposepka runote3. Hynesas rumnoresa. IloHsTie BEIOOpKHM U €€ NOCTOBEPHOCTD.
Pa3bpoc B Ouomornueckux paHHBIX. OIlleHKa ITOCTOBEPHOCTH MOJyYEHHBIX
pesynbraToB. IIpWYMHEI HCKa)XKEHHS pe3yJNbTaTOB 3SKCIepuMeHTa. [loHsTHE
CTaTUCTUYECKOTO TECTA.
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Tabmunper u cxembl: «OCHOBHBIE NIpH3HAKU IKU3HUY, «buHonormueckue
cucteMbl», «CBoiicTBa JXMBOH Marepum», «YpPOBHH OpraHu3allUd HKUBOU
npupons», «CTpoeHue XUBOTHOM KiIeTku», «TkaHHM >XHUBOTHBIX», «CHCTeMBI
OpraHoOB YeJNOBEYECKOro opranusmay», «buoreomenos», «buochepa», «MeTomst
U3YYEHUS] KUBOU IPUPOIBD».

Ob6opynoBanue:  nabopaTtopHoe  oOopynoBaHWe  IJII  IIPOBENEHHS
HaOJONeHNUH, U3MEPEHNH, SKCIIEPIMEHTOB.

IlpakTuyeckas pabora «Vcmonbp3oBaHWE pa3lIUYHBIX METONOB IIPU
U3YYEHUU KUBBIX CUCTEM.

Tema 3. Buosorus kieTKu

Krnerka — cTpykTypHO-GQYHKIMOHATbHAs eAWHMIA KHUBOro. Kcropus
oTKpsITHS KiteTkd. PaboTs! P. I'yka, A. JleBenryka. Kierounas teopus (T. Illsann,
M. Hlneitnen, P. Bupxos). OCHOBHBIE IIOJOXXEHUS COBPEMEHHOM KIIETOYHOM
TEOPHUH.

MeTomsl  MOJEKYISPHOM M KIETOYHOM  OMOJIOTHMH:  MHKDPOCKOIIHS,
xpomarorpadus, 37meKTpodopes, METOI MEUYEHBIX aTOMOB, IU(depeHnnanbHOe
HeHTpU(yrupoBaHue, KyIbTUBHPOBAHUE KIETOK. FH3yueHue HuKkcuposanbvlx
Knemok. DIEKTPOHHas MuKpockonus. Kougokanvras mukpockonus. Bumanvroe
(npudicusHenroe) uzyuerue Kiemox.

JemoncTpanuu

IMoptpertsi: P. T'yk, A. JleBenryk, T. IlIsann, M. Illneiinen, P. Bupxos, K. M.
Bap.

Tabmuuel u cxeMmbl: «CBETOBOW MHKPOCKOID), «DNEKTPOHHBIA MHKPOCKOI,
«HcTopust pa3BUTUS METOJOB MUKPOCKOIIMM.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MMKPOINpPENapaThl PacTUTENbHBIX,
JKVBOTHBIX U OaKTepUaNIbHBIX KIIETOK.

IlpakTuyeckass pa6ora «l3yuyeHwe METONOB KIJIETOYHOHW OHONIOTHH
(xpomarorpadus, snexTpodopes, mubdepeHIEaTbHOe HEHTPU(YrUpoBaHHUe,
TILIP)».

Tema 4. XumMuueckasi opraHu3alus KIeTKH

XUMHYECKHH COCTaB KIIETKW. Makpo-, MUKpPO- M YJIETPaMHUKPOIJIEMEHTHI.
Boma u €& poib Kak DacTBOPUTENS, PEeareHTa, y4acTHe B CTPYKTYPUPOBaHUH
KJIETKM, Terioperyisuuu. MuHepalbHble BellecTBa KIETKH, MX OHoiornieckas
poutb. PoJIb KaTHOHOB U aHHOHOB B KIIETKE.

OprasdyecKue BeleCTBA KIETKH. bHojormueckde monumepsl. bemku.
AMWHOKHMCITOTHBIH cocTaB 6enkoB. CTpyKTypsl GenkoBoi Monekynbl. IlepsudHas
CTpyKTypa Oenka, NenTuAHas CBA3b. BropuyHas, TpeTH4Has, YCTBEPTHYHAST
cTpykTypel. Hemarypamus. CsoiictBa Oenkos. Kiaccudukauus OeJKoB.
buosnorudeckue GyHKmU 6eKoB. [Ipuonel.



VYrnesoznsl. MoHOCaxapuIbl, AUCaXapUIbl, OIUTOCaxapyu bl U NOIMCAXapHIbL.
O6muii 1mman crpoeHUs W (QUBHKO-XMMHUYECKHE CBOHCTBA  yIJIEBOJOB.
bronoruueckue QyHKIUN YIIeBOIOB.

Junupel. Tunpodunsro-runpohobHble cBoiicTBa. Kimaccubukamnust TUnuIoB.
Tpurnunepunsl, GOCHONUIUIL, BOCKH, CTEPOMIOLL. buHonornueckue GyHKIUH
mununoB. OOniye cBoiCTBa OHOIOTHYECKIX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTD K
CaMO03aMBbIKaHUIO, TOJIYIPOHUIAeMOCTb.

Hyxnennoseie kuciotel. JHK um PHK. CTpoeHHe HYyKIEHHOBBIX KHCIIOT.
Hyxneotunsl. Ilpuniun xommiaementapHocTd. IlpaBuno UYapradda. Crpykrypa
JIHK — nBoitnas cnimpans. Mecronaxoxaenue u 6uonornueckue ¢ynknuu JHK.
Buner PHK. @yuakuuu PHK B xietke.

Crpoenne wmonexynst AT®. Makpospruueckue cBs3u B Moinekyine ATO.
buonoruyeckre ¢pyukuun ATO®. BoccTaHOBICHHBIE IEPEHOCUNKH, X QYHKIUM B
knetke. Jpyeue wykneosuompugocpamer (HTPD). Cexpenupopanue JIHK.
Memoover 2eHoMuKYU, MPAHCKPUNMOMUKYU, NPOTNEOMUKU.

CrpykrypHas Guonorus: GuoxuMuueckue U 6uodusuuecKne MCCIIENOBAHNS
coctaBa M IPOCTPAHCTBEHHOM CTPYKTyphl Ouomonekyn. Mooenuposanue
cmpykmypol u QyHKYuUtl 6UOMONEKYN U ux Komnnekcos. Komnviomeprolii Ousaun u
opzanudeckuti cunmes OGUOMONeKyn U UX HeNPUPOOHLIX AHANOZ08.

JemoncTpanuu

Toprpersr: JI. TTonusr, k. Yorcon, @. Kpuk, M. Yunkusc, P. ®pankiuH,
®. Canrep, C. ITpy3unep.

Jmarpammel:  «PacnpenenieHre XMMHYECKHX 3JIEMEHTOB B  HEXHBOH
npupone», «Pacnpenenerne XAMAYECKUX 3JIEMEHTOB B XXUBOU IIPHPOJEY.

Tabmunpl U cxemsl: «[lepromndeckas TabnuIa XMMHYECKHUX DIIEMEHTOBY,
«CTpoeHne MoOJEKyJIbsl BOJBD, «BeiecTBa B cocTaBe opraHu3MoBy, «CTpoeHue
MONeKynsl 6enka», «CTpykTypsl GenkoBo¥ Momekyis», «CTpoeHHe MONEKyI
yrnesoioB», «CTpoeHHe MONEKyl NHMIunoB», «HyKIenHOBBIE KHCIOTBLY,
«Crpoenue MoneKynsl ATO».

O6opyoBaHKe: X¥MUIecKas Iocyia 1 060pyi0BaHue.

JIa6opaTopuas paGora «OGHapyXeHHe OENKOB C OMOIIBIO Ka4YeCTBEHHBIX
peaKImii».

JlaGoparopuas  paGora  «MccnenmoBaHue — HYKIEWHOBBIX — KHCIOT,
BBIJIEIIEHHBIX U3 KJIETOK Pa3ludHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u QyHKIHH KIETKH

TUmsl KIETOK: SyKapHoTWdecKas X mpokapuotudeckas. CTpyKTypHO-
byHKIOHATBHbIE 00Pa30BaHUs KIETKH.



Crpoenne npokapuotiyeckoi kiuetku. Kierounas crenka 6akTepuit u apxen.
OcobeHHOCTH CTpO€HHs TeTepoTpodHOM U aBTOTPOGMHON NPOKAPUOTHYECKUX
KJIETOK. MecTo ¥ poNs IPOKapuoT B OMOIEHO3aX.

Crpoenue u bYHKIMOHUPOBaHNE 9YKapHOTHYECKOU KJIETKH.
ITnasmaruyeckas MeMmOpana (mnasmanemma). CrTpykTypa IUta3MaTHUecKoH
MeMOpanbl. TpaHCIIOPT BEIIECTB yepe3 IIa3MaTU4YecKylo MeMOpaHy: MacCHBHbIN
(maddysus, obneruéunas aupys3us), aKTUBHBIA (IEPBUYHBIH U BTOPHUYHBIN
aKTMBHBIA TpaHcnopt). [lomymponunaemocts MeMOpanbl. PabGora HaTpuii-
KaJIHeBOT0 Hacoca. DHAOLUTO3: MUHOLUTO3, aronuTos. Dk3onuTo3. Kierounas
crenka. CTpykTypa U QyHKIIMA KIETOYHOH CTEHKU pacTeHuH, TpuboB.

Lurornasma. [{utosons. [utockener. JIBmwxeHue nuromnasmMel. Opranouisl
knetkd. OpHomMeMOpaHHBIE OPraHOMIB! KIIETKH: 3HAOIIa3MaTH4YecKas CeTb
(3I1C), anmapar ['onbIpKH, JTA30COMBI, MX CTpPOeHHE M QyHKIHHM. B3auMocCBs3b
OIHOMEeMOpaHHbIX OpraHounoB KieTku. CTpoeHHe TIpaHyJSpHOTO PETHKYIyMa.
Mexanuzm nanpaenenus 6enxoe ¢ OIIC. CunTtes pacTBopuMEIX GenkoB. CunTes
KIEeTOUHBEIX ~ MeMOpaH. [nagkuii  (arpaHyJsIpHBIH) — SHIOIIA3MATHYECKUH
peruxynym. Cexperopras dyrkuus anmapata I'onsmku. Moouguxayus b6enxkos 6
annapame T'onvoocu. Copmupoeka benxoeé 6 annapame Ionv0dcu. TpaHCIOPT
BEIECTB B KJIeTKe. Bakyonu pacTUTeNbHBIX KiIeToK. Kierounsrii cok. Typrop.

ITonyaBTOHOMHbBIE ~ OpPTaHOMIBI ~ KIETKH:  MHWTOXOHIPHMH,  IIACTHMBL
Ipoucxoocoenue mumoxondpui u nnacmuo. Cumbuozenes (K.C. Mepeaickosckuii,
JI. Mapzynuc). Ctpoenue ¥ GYHKIMH MHTOXOHAPUM W IulacTHi. llepBudHbIe,
BTOpMYHBIE ¥  CIOXKHBIE  IUTACTHABI  (OTOCHHTE3UPYIOIMX  IYKapHOT.
XJI0pOILIACTEI, XPOMOILIACTHI, JTEHKOMIACTh BBICIIMX PACTCHHUH.

Hemem6pannsie opranouas! kieTkd CTpoenue u QyHKIMA HeMeMOpaHHBIX
OpraHouIoB KIIETKH. Pu6ocoMsl. IIpomesicymounvie Gunamenmol.
MuxpobunaMenTsl. Axkmunosvie Mukpoguramermel. MBbIIEYHBIE  KIETKH.
Axmunosvie KOMNOHeHmMbL HembluleuHblx kniemok. MHUKpoTpy6ouku. KieTodHbIi
nentp. CTpoeHHe ¥ JBWXKEHHE IKIYTHKOB M pecHHWYeK. MuxpoTpyGouku
nuroriasMel. LleHTpuons. Benky, accoyuuposanHvle ¢ MUKpOQUIAMEHmamu U
mukpompybouxkamu. MomopHvle benxu.

Snpo. O6onouka sifpa, XPOMATHH, KapHOILIa3Ma, SAPBIIIKH, X CTPOCHUS
dbysxuum. SnepHsii GenxoBblff Marpukc. IIpOCTPaHCTBEHHOE PACIIONIOKEHUE
XpoMocoM B HWHTepdasHOM smpe. ODyxpomamun u 2emepoxpomamun. benku
XpOMaTdHA — THCTOHBL JJuHamuKa A0epHOt 06ON0OYKU 6 Mumose. Hoepnviii
mparncnopm.

Kierounsle BKmodeHusi. CpaBHUTENbHAs XapaKTePUCTHKA KJIETOK 9yKaphoT
(pacTUTENbHOM, )KUBOTHOH, TPUOHOM).

JlemMoHCTpal K



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

Tabmumpr u cxembl: «CTpoeHHE 3yKapuOTHUecKOH kieTku», «CTpoeHue
KUBOTHOW  kieTku», «CrTpoeHue  pacTUTeNnbHOM  KieTku», «CrpoeHue
MUTOXOHIPULY, «Smpo», «CTpoeHue MpoKapruoTUIECKOH KISTKI.

OG6opynoBaHHe: CBETOBOW MUKPOCKOI, MHKPOIpENnapaTsl pPacTUTENbHBIX,
JKUBOTHBIX KJIETOK, MUKpOIIpenapaThl 6akTepHalbHBIX KIETOK.

JlaGopaTtopHas paGora «l3ydeHue CTpOEHHS KJIETOK Ppa3IM4HBIX
OpraHK3MOB.

IIpakruyeckas padora «/3ydeHne CBOMCTB KIETOUHON MEMOPaHbD».

JlaGoparopHasi paGora «lcciemoBaHue NIa3MonM3a M JENIa3MoOM3a B
PaCTUTENBHBIX KIETKAX).

IIlpakTuyeckass pabora  «V3ydeHue  IBWDKEHMs  LHUTOIUIa3MBl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BellieCTB U NpeBpalleHHe SHEPIHH B KJIETKe

AcCCUMUNIAINS ¥ TUCCUMUJISIUS — [BE CTOPOHBI MeTabonu3ma. Turmel obMena
BEIECTB: aBTOTPOQHBIN ¥ reTepoTpOdHBIA. YdUacTHe KMCIOpOAa B OOMEHHBIX
mporeccax. JHepreThdyeckoe obecrmedeHne KieTKH: mpespameHue AT B
obMmeHHBIX mporeccax. OepMEHTaTHBHBIM XapaKTep peakuui KIETOYHOIo
MeTabonusma. @epMEHTBI, WX CTPOCHHE, CBOMCTBA M MEXaHWU3M JCHCTBHSL.
KodepmenTtsl. OTmuunsi GepMEHTOB OT HEOPraHMIECKUX KaTanu3aTopos. bemku-
AKTHBATOPE ¥ OENKW-UHIHOUTODPBL. 3aBUCHMOCTb CKOPOCTH (pepMEHTaTHBHBIX
peaxnuit OT pa3IuYHEIX (aKTOpPOB.

[lepBUUHbI CHHTE3 OpraHHYECKHX BeIIeCTB B KieTke. DOTOCHHTES.
Anoxcuzennviii u okcucennwili gpomocunmes y 6axmepuii. Ceemocobuparowjue
nuzMeHmyl U NUSMeHmMbl PeaKYUOHHO20 YeHmpa. POk XJIOpOIIacTOB B MPOLECCE
dortocunTe3a. CBeTOBad ¥ TEMHOBAS dassr. Pomoowixanue, Cs., Cy. u CAM-munol
pomocunmesa. TponykTuBHOCTh GOTOCHHTe3a. BiusHue PasnAYHEIX (aKTOpOB
Ha CKOpoCTh (oTocuHTe3a. 3HaYeHHEe POTOCHHTE3 .

XeMOCHHTE3. Paznoobpasue OpraHU3MOB-XE€MOCHHTETHKOB!
HETpAQUIEpYIOMHUe GaKTepyy, Kene300aKkTepun, CepobaKTepuy, BOHOPOAHBIC
OaxTepuy. 3HAUEHHE XEMOCHHTE3A.

AnaspoGHble OpraHu3Mbl. Buusl Gpoxenus. IIpopyKTsl OpOXEHHS M HUX
MICITONB30BAHME YENOBEKOM. AHA’pOOHBIE MHKPOOPTAHH3MBI Kak —OOBEKTHI
OGUOTEeXHOIOrUY U BO30yquTeny G0Ie3HeH.

AspobHele OpraHu3MBl. Oransl 9HEPreTUYECKOro oOMeHa.
IToaroToBUTENbHBIH 3Tamn. [ IMKOIU3 — 6ECKHUCIOPOAHOE PaCLICIIEHHE TTIFOKO3BL.

BUONOrHYecKoe OKUCIEHHE, M KIETOYHOe IbIXaHHe. Pojlb MUTOXOHAPUH B
Tporeccax GUOIOrHIeCKOro OKUCIeHUs. [IUKINYecKue peaKkiuy. OKHCIUTENBHOE
hochopumuposanue. nepaus MeMOPAHHO20 2paduenma 1NpOMOHOS. Cunme3



AT®: paboma npomonnou AT®-cunmaszer. IlpewmyinecTBa a’spoOHOTO ITyTH
oOMeHa BelecTB nepel aHa’3poOHBIM. DG (GEeKTHBHOCTE SHEPTETUUYECKOT0 OOMeHa.

JemoHcTpanuun

IMoprpetsr: [ix. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuen, I'. A. 3aBap3us.

Tabnunel u cxeMbl: «POTOCHHTE3», «DHEPreTHYecKuit 0oMen», «BrocuHTe3
Oenka», «CtpoeHue hepMeHTa», « XEMOCHHTESY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpyIOBaHHE IJIS IPUTOTOBICHUS
TIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaGopatopnass  paGora «/3ydeHue KaTaIMTHYECKOH  aKTHBHOCTH
(bepMeHTOB (Ha IpUMepe aMUIIa3bl YIIA KaTallashl)y.

JlabopaTopuas paGora «V/3ydueHue QepMEHTaTUBHOTO paclIeIICHUs
TIEPOKCHIa BOJOPOJa B PACTUTENBHBIX U JKUBOTHBIX KIETKAX».

JlaGoparopHass paGora «CpaBHeHHE IIpolleCCOB  (OTOCHHTE3a H
XEMOCHHTE3a).

JlaGopaTopHas paGora «CpaBHEHHE IPOLECCOB OPOKEHNS U ABIXaHUS.

Tema 7. Hacnencreennasa nHGopMalnus U peajlu3anus e€ B KJIeTKe

Peaxiyu MaTpu4YHOTO CHHTe3a. [IPUHIMI KOMILIEMEHTAPHOCTH B PEAKLHSIX
MaTpUYHOIO CHHTe3a. Peanu3anyiss HaclIeACTBEHHON HHpopManuu. ['eHeTnyecKui
Koz, ero cpoiictBa. Tpanckpunuus — MaTpuunbli cunTe3 PHK. IMpuHuums:
TPAHCKPUIIWX: KOMIUIEMEHTapHOCTh, aHTHIAPAIIENbHOCTh, ACHMMETPHYHOCTb.
Cospesanue mampuunoix PHK ¢ syxapuomuyeckoii knemie. Hexooupyrowue PHK.

Tpaucysus u eé stansl. Yuactue TpascrnopTasix PHK B 6uocunTese Genka.
Venosusi GuocuHTesa Oenka. KomupoBaHue aMuHOKHCIOT. Pone pubocom B
buocuHTe3e OernKa.

Cospemennvie npedcmagnenus. o cmpoeruy 2enos. Opranusanys reHoMa y
IPOKApHOT W 3YKApUOT. Peryisius akTHBHOCTH I'€HOB y IpOKapuoT. I'mmoTesa
onepona (®@. XKakob, XK. Mano). MonexynipHeie MexaHusmbl SKCNPECCUU 2€HO8 Y
sykapuom. Pons xpomamuna & pezynayuu pabomosl 2eno6. Perynsuusi 0OMEHHBIX
nporeccoB B kieTke. KieTodnsll romeocras.

Bupychl — HeKIIeTOuHbIe GOPMBI XU3HH U oONUraTHbIe napasuthl. CTpoeHue
TIPOCTBIX ¥ CIIOXHBIX BHPYCOB, PETPOBUPYCOB, HakTeproharos. JKusHeHHbIll YUk
JIHK-cooepoicawux  supycos, PHK-cooepoicawux 6upycos, baxmepuogazos.
ObpamHas mpaHcKpunyus, pesepmasa, uHmezpasa.

BupycHsle 3a607eBanns YelloBeKa, KUBOTHBIX, pactenuii. CITAJNL, COVID-
19, conuanbHble ¥ METUIIMHCKIE TPOOTIEMEL.

Buoungopmamuka: unmezpayus u aHanu3 OONbULUX MACCUE0E («bigdatay)
cmpyxkmypHuix 6uonozuueckux 0annwix. Hanomexnonozuu 6 buonozuu u Meouyune.
Ipozpammupyemvie gyHryuu benkos. Chocobbt 00CmasKu 1eKkapcme.



JlemoHCcTpanuu

TToptpetsr: H. K. Konsnos, /. Y. ViBaHOBCKWMIA.

Tabnune! u cxemsl: «buocunTes Genka», «I'eneTndeckuit komy», «Bupycsy,
«bakxtepuodarmy.

IlpakTuyeckas pabdora «Co3naHue MOIENN BUPYCay.

Tema 8. JKu3HeHHbIH NUKJ KIETKH

Knerounsl# nuki, ero mepuonsl u peryinsnus. VHTepdasza U MHUTO3.
OcobeHHOCTH IPOLECcCoB, NpoTeKaomux B HHTepdasze. [lonroroBka KIETKH K
nenenuto.  [IpecuHTeTHyeckuit  (IIOCTMHUTOTHYECKMH), CHHTETHYECKHH U
MOCTCHHTETHYECKUH (IPEMUATOTHYECKIN ) IIEpUOAbI HHTEp(A3EI.

Marpuunenii cunte3 JJHK — pemnmuxanus. [Ipurnuns! pennukanuu JHK:
KOMILIEMEHTAPHOCT,  IIOJyKOHCEPBAaTUBHBIM  CHHTE3, aHTUIAPAIENLHOCTb.
Mexannsm permvkanun JTHK. Xpomocomsl. CtpoeHue xpoMocoM. TenoMepsl u
TemoMepasa. XPOMOCOMHBIX HabOp KIETKM — KapHOTUl. JIUIIOMIHBIA U
ramiouaHbi  Habopel xpomocoM. I['omomormunble xpomocoMsel. IlomoBeie
XPOMOCOMBI.

Ienenvie kimetku — MuTo3. Cragud MHUTO3a M IPOUCXOISIIME B HHUX
npomneccel. Tunel mMuto3a. KapuokuHe3 U HUTOKKMHE3. bronornyeckoe 3Ha4eHHE
MUTO32.

Perynsiysi MATOTHYECKOro IMKIa KineTkd. IIporpammupyemasi KieTodHas
rubens — armomnTos.

Krnerounoe $apo, XpOMOCOMSBI, (yHKIMOHANbHas IeHOMHUKA. Mexanusmol
nponugepayuu, Ougdepenyuposxu, cmapenus u zubenu knemox. «Llugposas
knemxay — buoungopmamuyeckue Mooenu GYHKYUOHUPOBAHUs KNIEMKU.

JleMoHCTpaL Ml

Tabmuisl ¥ cxeMbl: «KU3HEHHBIM LUK KieTku», «Mutos», «Ctpoenue
xpomocom», «Pemnuxarus JTHK».

O6opyIoBaHKe: CBETOBON MUKPOCKOII, MUKpONpenaparsl: « MUTO3 B KJeTKax
KOpeIKa JIyKay.

JlaGopaTopuasi  pabora  «lM3yyemme  XpoMOCOM ~ Ha  TOTOBBIX
MUKpOIperapaTaxy.

JlaGopaTopHnas paGora «Habmonenue MuTO3a B KJIETKaxX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MHKPOIIPENaparax)».

Tema 9. Ctpoenne u GyHKIMH OPraHU3MoOB

Buonorugeckoe pasHooOpasue OpraHu3MOB. OmHOKIIETOYHEIE,
KOJIOHMAJIbHbIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOGEHHOCTH ~ CTPOEHMS U JKM3HENEATENBHOCTH  OJHOKIIETOYHBIX
OpraHu3MOB. bBakTepuy, apxeW, OJHOKIETOYHbe TIPHOEI, OHOKIETOYHBIC
BOJIOPOCIH, APYr¥e IPOTHCTHI. KoNoHMaIbHbIE OPraHA3MBbl.



B3auMmocBs3p uacTell MHOIOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMsl opranoB. Opranusm kak eguHoe 1enoe. ['omeocTas.

Tkanu pacreHuit. Tumel pacTUTENBHBIX TKaHed: oOpaszoBaTelbHasl,
IIOKPOBHAs, IIPOBOJAINAS, OCHOBHas, MexaHudeckas. OcoOEHHOCTH CTpOEHWS,
GyHKIUY U pacONOXEHNsI TKAHEH B OpraHax pacTeHHH.

TkaHU >KUBOTHBIX U 4eJOBeKa. THUIIBI )XKMBOTHBIX TKaHEW: SMUTeNHalbHAs,
COEIMHUTENbHAs, MEileyHas, HepBHas. OcoOeHHOCTH cTpoeHus, GYHKUUN U
PacIoJIOXeHNsI TKaHe! B OpraHax KMBOTHBIX U YeJIOBeKa.

Opransl. BereratuBHBIE M Te€HEpaTHBHBIE OpraHbl pacTeHuit. OpraHsl U
CHCTEMBI OPTaHOB XXUBOTHBIX U YeloBeKa. OYHKIUH OPraHOB U CHCTEM OPraHOB.

Omnopa Tena oprazuszMoB. Kapkac pacrenmii. CkeneTsl OJHOKJIETOYHBIX H
MHOTOKJIETOUHBIX JKHBOTHBIX. HapyXHBIH M BHyTpeHHUH ckeneT. CTpoeHHE U
THIBI COSANHEHUS KOCTEH.

IBwxenne  opra€u3MoB. [IBKeHHE  ONHOKIETOYHBIX  OpPIraHM3MOB:
amEOOonIHOe, JKTYTHKOBOE, PECHHYHOe. J[BMXKEHHE MHOTOKJIETOYHBIX DPaCTEHUH:
TPONM3MBI ¥ HACTHU. J[IBIDKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YellOBEKa:
MEImeyras cucrema. Pediiexkc. CkeneTHbIe MBIIIIB! U UX paboTa.

IMutanue opranu3MoB. IlorjomieHwe BOABI, YIVIEKMCIOrO TIasa H
MUHEPAIBHBIX BEIIECTB pacTeHUsMH. IluTaHue XMBOTHBEIX. BHYTpHUIOJIOCTHOE U
BHYTPHKJIETOUHOE MMINeBapeHre. [IuTaHHe ITO3BOHOYHBIX JXMBOTHBIX. OTHensl
NWIIEBAPUTENBHOrO TpakTa. IluimeBapuTenbHble dkenesbl. [IuineBapuTenbHas
CHCTEMa 4YesIOBeKa.

JlpIxanue opranu3MoB. Jlpixanue pactenuil. Jlpixanue »uBOTHBIX. Juddysus
ra3oB uepe3 MOBEepXHOCTh kieTku. KoxHoe apixanue. JlprxarenbHas IOBEPXHOCTb.
XKabGepuoe u nérovyHoe apixaHue. JIpIXaHHe 03BOHOYHbIX )KUBOTHBIX M YeJIOBEKa.
DBOJIIONMOHHOE YCIOXHEHUEe CTPOEHHS JIEIKMX [MO3BOHOYHBIX JKMBOTHBIX.
JlpIxaTenbHas ChUcTeMa ueloBeKa. MexaHu3M BEHTHIANMU JIETKUX y NOTHN U
MJIEKOIHUTAOIMMX. Perynsamus aeixanus. [{pIxaTelbHble 00bEMBL.

TpaHCHIOPT BEWIECTB y OPraHM3MOB. TpPAaHCIOPTHBIE CHCTEMbI DPACTCHMH.
TpaHCOpT BelEeCTB Yy >KUBOTHBIX. KpoBeHocHas cuctemMa M €€ OpraHbl.
KpoBeHOCHas cHCTeMa [O3BOHOYHBIX JKMBOTHEIX Hu uyenosexa. Cepare,
KPOBEHOCHBIE COCYIBI X KpoBb. Kpyrum KpoBooOpamieHus. OBOIOLHMOHHBIE
YCIIOXKHEHHs CTPOSHHST KPOBEHOCHOH CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua U e€ peryJisius.

BriielleHde Yy OpraHu3MoB. BbifeleHume y pacTenuid. Boinenenue y
UBOTHBIX. COKpaTuTensHble Bakyond. Oprasbl BeimeneHus. QHUIBTpaNKs,
CeKpelus U 06paTHOe BCACHIBAHKE KAaK MEXaHW3MbI PAOOTHI OPraHOB BBIIEIEHUL.
CBs136 OJIOCTH Tella C KPOBEHOCHOM ¥ BBIIEIUTENBHOM cucTemMamu. Beinenenue y



IIO3BOHOYHEIX JKMBOTHBIX ¥ uenoBeka. [Touku. CtpoeHue U GyHKIHOHHPOBAHUE
Hedpona. OOpa3oBaHre MOYH y YeJIOBEKa.

3aluTa y OpraHu3MoOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHOpEI
OakTepuldl X IMCTBI NPOCTEHINUX. 3allUTa Yy MHOTOKJIETOYHBIX PaCTEHHUM.
Kyruxyna. CpencTsa mnacCUBHOM ¥ XUMUYECKOM 3aUThl. PUTOHIMIEI.

3amuTa y MHOTOKJIETOYHBIX JXMBOTHBIX. IIOKpPOBEI M WX NPOM3BOIHBIE.
3amuTa opraHusMa oT GonesHed. MIMMyHHas cucrema yenoBeka. Kierounsiit u
TYMOPAJIbHBIH HMMMYHUTET. BpOXIEHHBIM W HPHOOPETEHHBIN crenubuyIecKui
UMMYHUTET. Teopus KIoHaIbHO-cenekTuBHOro mMmynurtera (I1. Dpnux, @. M.
Bepuer, C. Tonerana). BocmanutensHble OTBETH OpraHu3MOB. Posib BpoxAEHHOTO
UMMYHHUTETa B Pa3BUTUY CHCTEMHBIX 3a00/IeBaHUM.

Pa3mpaxMOCTh ¥ peryislus y OpraHu3MoB. PazgpaxumocTs Y
ONHOKJIETOUHBIX OpraHu3MOB. TakCHCHl. Pa3gpaXuMOCTb u perynsauus y
pactenuii. PocToBBIC BelliecTBa U UX 3HAYEHHE.

HepBuasi cucremMa u pedieKTOpHas perynsnus y >XHUBOTHBIX. HepsHas
cucTeMa U €€ OTHENbl. DBOJIONUOHHOE YCIOXKHEHNE CTPOEHMs] HEPBHOW CHCTEMBI
y XuBOTHBIX. OTHENbI IOJOBHOTO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Pediexc u
peduexTopHas ayra. be3ycioBHEIE U YCIOBHBIE pEDIIEKCEL.

T'ymopasibHast peryiisiiys U 3HAOKPHHHAS CHCTEMa JXMWBOTHBIX M YEJIOBEKa.
JXemessl OSHOOKPUHHOM CHCTEMBI M MX TOPMOHBL. JIeHCTBHE TOpPMOHOB.
B3auMOoCBA3s HEpPBHOM ¥ SHAOKPUHHON cHcTeM. ImmoTanamo-rumodusapHas
cucreMa.

JemoncTpanuu

Toptper: U. I1. ITaBmos.

Tabmuamsl u cxemsl: «OIHOKIETOYHBIE BOXOPOCIH», «MHOTOKIETOYHbIC
Bozopocimy, «Baktepum», «IIpocreiimme», «Opranbl LBETKOBBIX PacTEHHID,
«CucTeMbl OpraHOB IO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIx», «Txanu pacteHumii», «KopHeBble cucTeMbl», «CTpoeHue cTebIsY,
«CTpoeHre NMCTOBOY IaCTHHKM», «TKaHH KMBOTHBIX», «CKeleT denoBeKar,
«IInmeBapuTensHas cuctema», «KpoBeHocHas cucTema», «JlpIxaTenbHas
cucrema», «Hepsmas  cucrema», «Koxa», «MplmeyHas  CUCTEMay,
«BrimenuTenpHas CHCTeMa», «DHIOKpUHHAs cucreMa», «CTpoeHwe MBIIIIED,
«AMmmynutet»,  «KuimedyHomonocTHele», —«Cxema — IHUTaHUS pacTeHuin»,
«KpOBEHOCHBIE ~CHCTEMBI I103BOHOYHBIX JKUBOTHBIX», «CTpOeHHME TIHApBD,
«Ctpoenne mIaHapun», «BHyTpeHHee CTpOEHHE IOXAEBOro 4uepss», «HepsHas
cucrema peIO», «HepeHas cucremMa nArymkw», «HepBHas — cucrema
npecMeIkaromuxcs»,  «Hepsras — cumcrema  mruiy,  «HepsHas - cucTema
MIIEKOTHTAIONHXY, «HepBHas cucTeMa denoBekay», «Pediexcy.



O6opynoBaHUe: CBETOBOM MUKPOCKOI, MUKPOIpenapaTsl OJHOKIETOYHBIX
OpraHK3MOB, MHKpOIpenapaThl TKaHeW, pPaKOBUHBI MOJUIIOCKOB, KOJUIEKIMU
HACEKOMBIX, WUITIOKOXUX, JKUBBIE 3K3EMIUIIPhl KOMHATHBIX PacTeHHH, repbapuu
pacTeHWi pasHBIX OTHENOB, BIAXHBIE MpenapaThl JKUBOTHBIX, CKEJETHI
IIO3BOHOUHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHEIX, CKEJET 4YeJloBeKa,
obopynoBaHue UIsSE AEMOHCTPAIMY IIOYBEHHOT'O ¥ BO3AYIIHOTO MUTAHUS PaCTEHUM,
paclienyeHys Kpaxmaia 1 OeJIKOB [0 AeHCTBUEM (epMeHTOB, 000pyJOBaHUE IS
JIEMOHCTPAIIUU OIBITOB MO M3MEPEHUIO )XU3HEHHOH EMKOCTHU JIETKUX, MEXaHHU3Ma
IBIXATENbHBIX TBUKEHUM, MOIEIH FOJIOBHOT'O MO3Ta Pa3iIMYHBbIX KUBOTHBIX.

JlaGopaTopuas pabota «V3ydeHue TKaHed paCTEHUN».

JlaGopaTopHas pabora «VI3ydeHrue TKaHeH KUBOTHBIX).

JlaGopaTtopHas pabdora «/I3ydeHrue OpraHoB LIBETKOBOI'O PACTEHU.

Tema 10. PazmHo:xeHHe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHSI OPraHW3MOB: Oecrojioe (BKIIOYas BEreTaTHBHOE) M
mojoBoe. Bumel  6Gecrmonoro  pa3sMHOXEHUS:  II0YKOBAaHHWE,  CIIOPYIIAIMS,
¢bparMeHTaIsl, KJIOHUPOBAHHUE.

[Monooe pasMuoxenue. [lonoBBIe KIETKH, WIH rameTsl. Meiios. Cranuu
Mmetiosa. [loBenenue xpomocoM B Meiose. Kpoccunrosep. bronorunueckuii cMbICIT
Medo3a ¥ II0JIOBOrO Iporecca. Meio3 M €ro MecTo B JKM3HEHHOM LUK
OpraHm3MOB.

IMpenzapopiieBoe pa3BuTHe. ['aMeToreHes y XKMBOTHBIX. [lo0BBIE XKENE3BI.
O6pa3oBaHue U Pa3sBUTHE MONOBBIX KiIeToK. Criepmarorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiooTBOpeHHe ¥ SMOPHOHANBHOE pPasBUTHE JKMBOTHBIX. Crmoco6s!
OILTOZIOTBOPEHYSI: HAapyXHOe, BHyTpeHHee. [lapTeHorenes.

VB (MBYIyabHOE Pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHONIOrys — Hayka
0 PasBHTHHU OPTaHU3MOB. Mopdozeres — 00HA U3 2NA6HbIX NPObIEM SMOPUOTIOZUU.
Konyenyus mopgozenos u modenu mopgozeneza. Cramuu dMOpuorenesa
KUBOTHBIX (Ha TpuMepe Jsarymku). JpoGnenme. Tumsl — OpOOIEHHSL.
Jlemepmunuposantoe u HeOepmuHuposanHoe Opobnenue. Bnacmyna, munoel
6nacmyn. OcoBeHHOCTH HPOONECHUS MIIEKONUTAIOMKUX. 3apOJblIeBble JIHMCTKHA
(racTpyssmus). 3aKiIaaKa OpraHoB ¥ TKaHeH M3 3apOJIbIIIEBBIX JIHCTKOB. Banmuoe
BIMsMHHE uacTelf pa3BUBAIOMEToCs 3apoibliia (IMOpHOHANBHAS HHIYKINS).
3aknafka IUIaHa CTPOEHHs O KUBOTHOTO KaK pe3yiabTal HepapXM4YeCKUX
B3aWMMOJICHCTBUH TIeHOB. BiusHue Ha SMOpPHOHAIBHOE PpAa3BUTHE Pa3IUYHBIX
(baKTOPOB OKPYKAIOLIEN CPEIBI.

PocT © pa3BUTHE >KMBOTHHIX. Il0oCTOMOpHMOHaNbHBIM mnepuon. IIpamoe u
HempsiMoe pa3BuTHMe. PassutHe ¢ MeTamopho3oM y OECIIO3BOHOYHBIX U
[IO3BOHOYHBIX JKMBOTHLIX. DBHMOJIOTHYECKOE 3HAueHHe MpPSMOro M HEMPSMOro



PasBUTHS, WX PACIPOCTpaHEHME B NPHUpOJe. THMBI pocTa XXUBOTHBIX. DaKTOPHI
PETYJISINY POCTa XUBOTHBIX U denoBeka. CTaguu moCcTIMOPUOHATBHOTO Pa3BUTHS
Y )KUBOTHEIX U 4yenoBeKa. [lepuonsl oHTOreHe3a uenoBeka. CtapeHue U CMepTh Kak
OMOJIOTHYECKHE MTPOIIECCHI.

PasMmHOXeHMe U pa3BUTHE pacTeHuil. ['ameropur u cmopodut. Meiios B
JKU3HEHHOM IuKine pacTeHuii. OOpasoBaHme cmop B mpolecce Meiio3a.
I'amerorenes y pactenuil. OmIONOTBOpEHHE U pa3sBUTHE PACTUTEIBHBIX
opraHu3MoB. JIBOHHOE OIIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuid. OOpasoBaHue u
pasBUTHE CEMEHH.

MexaHU3MBI peryJsIiiY OHTOT€HEe3a y PaCTeHUH U KUBOTHBIX.

JemoncTpanuu

IToptpertst: C. I'. Hapamus, X. Illneman.

Tabmumel u cxembl: «BereratmBHOe pa3sMHOXeHHe», «THIBI Oecronoro
pPasMHOXEHUs», «Pa3MHOXEHHE XJIaMHIOMOHAIB», «Pa3sMHOXEHHE 3BIJIECHBI»,
«PasMHOXeHwe TUAPBY, «Meio3y», «Xpomocomsly, «['amerorenes», «CrpoeHne
SUIEKTIeTKA U crepMaro3ounay, «OCHOBHBIE CTaguK OHTOreHesa», «lIpsmoe u
HempsiMoe pasBuTHey, «Pa3BuTHe Maiickoro yka», «Pa3BuTme capaHum»,
«PasBuTre JATYmIKW», «J[BOWHOE OIIONOTBOPEHHE Yy LIBETKOBBIX DACTEHMI»,
«Ctpoenue ceMsiH OIHOMOJBHBIX M JBYNOJNBHBIX pacTeHHH», «KU3HEHHBIA LUK
MOpCKOM  kamycThb», <« OKw3HeHHBIH IHUKI MXa», <«OKM3HEHHBIA LMK
MAIIOPOTHUKAY, « KU3HEHHBIN UK COCHBY.

O6opymnoBaHUe: CBETOBOM MMKPOCKOI, MHKPOIPENapaThl SWLEKIETOK U
CIIEpMAaTO30U 0B, MozieNb «LIMKI pa3BUTHS JIATYLIKH.

JlaGoparopHas pa6ora «V3ydeHHe CTPOEHHUS MOJOBBIX KJIETOK HA FOTOBBIX
MUKpOIIpenapaTax».

IIpakTuyeckas pabora «BblsBlIeHHe NPU3HAKOB CXOJACTBA 3apOJbIIICH
TTO3BOHOYHBIX KUBOTHBIX).

JiaGopatopnas paGora «CTpoeHHe OpraHOB pa3MHOXEHHS BBICIIMX
pacTeHu».

Tema 11. T'eweTuka — Hayka O HaCJEACTBEHHOCTH W H3MEHYHMBOCTH
OpraHu3MoOB

VicTopusi CT2aHOBIEHWsS ¥ pDa3BUTHs TEHETHKM Kak Hayku. Paboter I
Mengens, I'. ne ®pusa, T. Moprana. Ponb oTe4eCTBEHHbIX yYEHBIX B Pa3BUTHU
rereruxy. Pa6otsr H. K. Komsrosa, H. M. Basunosa, A. H. Benosepckoro, I'. JI.
Kapneuenko, }O. A. @unumnyenko, H. B. Tumodeepa-PecoBckoro.

OCHOBHEBIE T'€HETHYECKHE MTOHSITUS U CUMBOJIBL. I OMONIOrMYHBIE XPOMOCOMBL,
aJyeNBHbIe TeHbl, albTepHATUBHbIE IPU3HAKY, IOMUHAHTHBIA M peleCCUBHBIN
IIpH3HAK, TOMO3HUTOTa, [€TePO3UrOTa, YUCTas TMHUSL, THOPHIbI, TEHOTHII, GbeHoTHIL



OcHOBHEIE ~ METOABI ~ TE€HETHKU:  THOPUIONOTHYECKUHM,  IIUTOJOTHUECKHIA,
MOJIEKYJISIPHO-TeHE TUIE CKHHA.

JemoHcTpanuu

IToptpersl: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsros, H. 1.
Basuno, A. H. Benozepckwuit, I'. JI. Kapmeuenxko, }O. A. ®@unumnuenxo, H. B.
Tumodeen-PecoBckuii.

Tabmunp! 1 cxeMsl: «MeToabI TeHeTUKI», «CXeMBI CKPEIBAHUSY.

JlaGopatopuasi paGora «Jlpozoduia kak OOBEKT TI'eHETHUYECKUX
UCCIIEIOBAHUI.

Tema 12. 3akoHOMEpPHOCTH HAC/IEACTBEHHOCTH

Mounorubpunsaoe ckpeuBanue. IlepBeii 3akoH MeHnens — 3aKoH
ennHO0Opa3visi TMOpUIOB NepBoro mokoseHus. [IpaBuno noMuHupoBanus. Bropoi
3akoH MeHIens — 3aKOH pacLIelyieHus Ipu3HakoB. LluToJorvyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIluBaHKs. I UII0Te3a YMCTOTEI FAMET.

Ananusupyroiee ckpenmbanue. [IpoMexyTOdHbIM XapaKkTep HaclleIOBaHHUS.
PacieruieHre Npu3HaKoB [IPY HEIIOJIHOM JOMUHUPOBAHNUH.

Jurubpunsoe ckpemyBanue. TpeTuil 3akoH Menens — 3aKoH He3aBUCUMOT0
HACJIEOBAHKSI  NpHU3HAKOB.  LIATONOTMYECKHE  OCHOBBI  JMIHMOPHUIHOTO
CKpeIIUBaHuS.

CuennenHoe HacienoBanue npusHakoB. Pa6ots! T. Moprana. CuemnenHoe
HacClle[[OBaHHE TeHOB, HapyLIEHWe CLEIUIEHHS MEeXAy reHamu. XpOMOCOMHas
TEOPUsI HACIIEICTBEHHOCTH.

IeneTuxa moja. XpOMOCOMHBIM MeXaHHU3M OIpEeNeH s oya. AYTOCOMBI U
TIOJIOBBIE XPOMOCOMBEIL. ['OMOraMeTHbIf M IeTeporaMeTHbld moi. ['eHeTHdeckas
CTPYKTypa I0JIOBBIX XpoMocoM. Hacnenosanye npi3HakoB, CIEINIEHHBIX C TIOJIOM.

eHOTHI KakK LelocTHAs cucTeMa. IefoTponus — MHOXKECTBEHHOE NEUCTBUE
rera. MHOXKECTBEHHEIM aenu3M. B3auMozielcTBie HeaJUIeNbHBIX TI'E€HOB.
KommemenTapHOCTh. JmucTas. Ilomimepust.

TeHeTUdecKul KOHTPOJL Pa3BUTHS PACTEHUM, XMBOTHBIX M 4ENOBEKa, a
TaKKe (U3MOIOTHYECKAX IPOLECCOB, IOBENEHHMS M KOTHUTUBHBIX (GYHKIHH.
CeHeTHYeCKre MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3MBbl B3aMMOJICUCTBHS «XO3AUH
— HapasuT» U «XO3SHMH — MHKpoOuom». ['eHeTHdeckue acmeKThl KOHTPOJS M
U3MEHeHUs HacleCTBEHHON HH(MOpMalUy B TOKOJIEHUAX KIETOK U OPTaHU3MOB.

JevoHcTpanuu

Ioptpetsr: I'. Menznens, T. Mopras.

Ta6muusr u cxemsl: «IlepBeiii U BTOPOi 3aKoHbl Menzens», « TpeTut 3aKoH
Mengens», «AHaIu3Upyrollee CKpelluBaHue», «HemomHoe TOMHHHPOBAHUEY,
«ClLennedHoe HacieJOBaHHe MPHU3HAKOB y Apo3o¢unb», «l'eHeTnka mona»,



«KapuoTtun denoseka», «Kapuotunm mposoduiel», «Kapuotunm OTUIED,
«MHOeCTBEHHBIN ajienu3M», « BzauMoaeiicTBre Te€HOBY.

OGopynoBanue: MOIeNb JUIi [OEMOHCTpallMd 3aKOHOB eIUHO0Opasus
ruOpyUIOB IEepBOTO IIOKOJNEHWS U pacLIelIeHds IPU3HAKOB, MOIENb U
IEMOHCTpall¥y 3aKOHA HE3aBUCHMOIO HAaClIeOBaHUS IPU3HAKOB, MOJENb I
JIEMOHCTpAllUX CLEIUICHHOTO HaClleOBaHUsl IPU3HAKOB, CBETOBOM MHKpPOCKOII,
MuKpompenapar: «Jpozodunay.

IpakTuyeckasi paGora «/3ydeHue pe3ynbTaToB  MOHOTHOPUIHOIO
CKpEIIUBaHUS Y IPO30(UIBI».

Mpakruueckass  paGora  «V3ydyeHue  pe3ynbTaToOB  JUTHOPHUIHOIO
CKpEIUBaHuUs y OPO30(QUILI».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

BlauMoJeiicTBEE TeHOTHIA M Cpelbl Opd (GOpMUpPOBaHUHM (EHOTHIIA.
VI3MEHYKBOCTh NpU3HaKoB. KauecTBEeHHbIE U KONMYECTBEHHbIE NPH3HAKU. Bumsl
HM3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HACJIECTBEHHAs.

MonudukanMonHas W3MEHYHBOCTb. Poib cpenbl B (OpMHUpOBaHUM
MonupUKalMOHHON n3MeHYnBocTH. HopMa peaknuu mpu3Haka. BapuannoHHBIA
psn ¥ BapuanuonHas kpusas (B. Moranscen). CpolicTBa Momu(uKanuoHHOK
HU3MEHYUBOCTH.

Tenotunuyeckas n3MeHUABOCTh. CBOMCTBA T€HOTUIINYECKON M3MEHYHUBOCTH.
Buipl TEHOTUNNYECKON U3MEHUYUBOCTH: KOMOMHATUBHAS, My TAllHOHHAS.

Kom6uHaTUBHAs W3MEHYMBOCTh. Me#o3 M IOJIOBOM IIpOIlECC — OCHOBA
KOMOWMHATABHON MU3MEHYMBOCTH. POJIb KOMOMHATUBHOM M3MEHUYHUBOCTH B CO3AaHUU
TEHETHYECKOr0 pa3sHoo0Opa3us B Ipeesax OJAHOro BUAA.

MyTanyoHHas W3MEHYHBOCTh. BHIBI MyTalmii: TeHHBIE, XPOMOCOMHBIE,
remomubie. CHOOHTaHHBIE ¥ HHIAYyUWPOBAaHHBIE MyTaluHW. JSliepHble |
UTOIUIa3MaTHYeckie MyTtanud. CoMaTHuecKue U IoyoBble MyTaumuu. [IpuunHbl
BOBHUKHOBEHMs MyTauuif. MpyTareHsl W WX BIHMsSHHE Ha OPraHM3MBL.
3aKOHOMEDPHOCTH MYTAllHOHHOIO Ipolecca. 3aKOH TOMOJIOIMYECKMX PpsIoB B
gacnencrsenHoi m3MenuusocTu (H.M. BaBuinoB). BHesnepHas W3MEHYUBOCTb U
HACJIEICTBEHHOCTb.

Dnucenemuka U SNUZEHOMUKA, pONb ONUSEHEMUYECKUXx axmopos 6
HACIe008AHUY U USMEHUUBOCMU (DeHOMUNULECKUX NPUSHAKO8 ) OP2AHUZMOS.

JemMoncTpanuu

IMoptperst: I'. ne @pus, B. Moranucew, H. 1. BaBunos.

Tabmuuel ¥ cxembl: «Bumsl U3MEHUYMBOCTHY, «Monudukanumossas
U3MEHUUBOCTEY, «KoMOuHaTUBHAS HU3MEHYHBOCTHY, «Meiioz»,
«OmnonoTBopenney, «I eneTrdeckue 3a00eBaHNs YeNI0BeKa», «BUIbI MyTanum».



O6opynoBanue: >XUBbIe W repOapHble 3K3eMIUIAPbl KOMHATHBIX pacTEHHMH,
pucyHKH (hotorpaduu) KUBOTHBIX C PA3TUUHBIMA BUIAMU U3MEHUMBOCTH.

JlaGopaTopHasn pabora «UccnenoBanue 3aKOHOMEPHOCTEN
MOMU}UKAIMOHHON H3MEHYUBOCTH. [lOCTpOeH¥e BapHalMOHHOrO psiga |
BapHallMOHHON KPUBOWY.

Ilpakruyeckas pabGora «Myrtamuu y ngpozoduisl (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa yenoBeKa

Kapuotun dyenoBeka. MexmyHaponHas IporpamMMa KCCIIEIOBAaHUS TIeHOMa
genoBeka. MeTompl  W3ydeHWs TEHETHKH  4YelloBeKa: TIeHealloTHYecKHi,
OIU3HEIOBEIH, IATOreHETUYECKUH, MIONYJISIIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUIECKUH. CoBpemeHHOe oIpenesieHNe reHoTHUna:
TIOTHOT€HOMHOE CEKBEHHPOBaHNE, T'€HOTUIHPOBaHNUE, B TOM YHCIE C ITOMOILLIO
[T {P-ananu3a. Hacnencreennsle 3aboneBanus 4eaoBeKka. [ eHHbIE 1 XPOMOCOMHBIE
Oose3Hr uYeynoBeka. bBoOJE3HW C HACIEINCTBEHHOH IIPEApacloNOXEHHOCTBIO.
3HayeHrne MEIUIMHCKOW M'eHETUKY B NPENOTBPALCHUN U JICUCHUM NE€HETHYECKUX
3aboneBanuil yenoBeka. MeIuKO-TeHeTHYeCKOe KOHCYIbTHpoBaHHe. CTBOJIOBBIE
kieTky. [IoHATHE «FEeHETHUYECKOro Ipy3a». DTHYeCKHUe acIeKThl MCCIENOBaHUuA B
00N1acTi peraKTHPOBAHNsI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetrueckre (akTOphl IIOBBIIIEHHOW YYBCTBHTEIBHOCTH UYejlOBeKa K
bU3UYECKOMY ¥ XUMUYECKOMY 3arpsA3HEHHIO OKpYyXKarolleld cpenbl. ['eHeTnyecKas
TPEeAPaciooKEHHOCTh YEI0BEKA K ITaTOIOTHSIM.

JemMoncTpannm

Tabmansl 1 cxemsl: «KapuoTun yenoBeka», «MeTOAbl M3y4eHUs] I'€HETHKH
yenoBekay, «I eHeTHUecKue 3a00JIeBaHUS YENIOBEKAY.

IlpakTuyeckas padora «CocTaBleHNE ¥ aHAIA3 POAOCIOBHONY.

Tema 15. Cenexnysi OpraHu3MoB

JloMecTUKAIMsE W CENEeKUUs. 3apoXKIEHHe CeNeKIWHd U JIOMECTHKAIMH.
Vuenme H. V. BaBunoBa o LleHTpax INpOMCXOXHEHHS H MHOroobpasus
KyIbTYPHBIX pacTeHuil. Poib CeJeKIMH B CO3JaHMU COPTOB PAaCTEHHH Y MOPOX
*uBOTHBIX. CopT, mmopojxa, IITaMM. 3aKOH TOMOJIOTHYECKHX pSIOB B
HaclencTBeHHOM wm3MenumBoctd H. U. Basunosa, ero 3HaueHue Uil
CeNEeKIMOHHON PabOTHI.

MeToms!l CeIeKIMOHHOM paboThl. VICKyCCTBEHHBIH OTOOp: MAacCOBBIA U
MHIMBAAyalbHBIA.  DTanbl  KOMOWHAUWOHHOW  cenekuud.  McmeITanue
npousBoguTENed 1m0 MOTOMCTBY. OTOOp IO TEHOTHIYy C IIOMOLIBIO OLCHKU
heHOTHIT2 TOTOMCTBa U OTGOP II0 TEHOTHITY ¢ moMompio anamisa JTHK.

VICKYCCTBEHHEI ~ MyTareHes Kak  METOX  CENEKIMOHHOH  paboTL.
PaquaivioHHbIH ¥ XUMUYECKAH MyTareHe3 Kak HCTOUYHMK MyTalul y KyJIbTypHBIX



dopm opranu3MoB. Mcmonb3oBaHHE TEHOMHOrO pENAKTUPOBAHUS M METOIOB
pexomburanTHEIX JIHK 1u1st momy4eHus HCXOIHOrO MaTepraa IJisl CeNIeKLH.

Ionyuenue MIOJIUIITION/IOB. BryTpuBuosas rubpuauzanusi.
BIvM3KOpONCTBEHHOE — CKpeluBaHMe, WM  WHOpWIMHT.  HepoacTBeHHOE
CKpellMBaHue, Und ayTOpumuHr. ['erepo3uc u ero mpuuuusl. Mcmons3oBaHue
rereposuca B cenexkuuu. OtnanéHHas rubpuamsanus. [Ipeonosnenue Gecruionus
MEXBUIOBBIX THOPUIOB. JJOCTIIKEHNUS CENEKIIUU PACTEHHM U KUBOTHBIX. «3enénas
pesonioyusny.

CoxpaHenue U U3y4eHHE T€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHUM U
UX JUKUX pOAMYEH Ui  CO3NaHWs HOBBIX COPTOB M THOpHIOB
CENbCKOXO3SICTBEHHBIX  KYNBTYp. H3yuenue, coxpaweHue u  ynpasneHue
2eHeMmUYeCKUMU Pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeNAX YIYUuleHUs CYyuecmseyioumux U co30anus HO8bLX NOPOO, NUHUY U KPOCCO8, 8
MOM uuUcle ¢ NPUMEHEHUEeM COBPDEMEHHLIX MemoO008 HAYUHbIX UCCAe008aHUl,
nepeooswix uoell U NepCneKmueHvLX MexHON0SU.

JeMoHcTpanuu

Toptpers: H. Y. BaBumnos, Y. B. Muuypun, I'. . Kapnegenko, II. IL
Jlyxesuenko, B. JI. Acraypos, H. bopnoyr, JI. K. benses.

Ta6nuupl u cxeMbl: «IeHTpbI IPOMCXOXAEHHUS X MHOI000pasusl KyJIbTyPHBIX
pacTenuit», «3aKOH TOMOJIOTHYECKUX PSNOB B HACIEICTBEHHONW M3MEHYHUBOCTHY,
«Merojs! cenexuum», «OTnanéunas rudpuausanys», «MyTaresesy.

JlaGoparopHas paGora «/3ydeHHe COpPTOB KyJIbTYPHBIX PACTEHHMH U IOPOL
JIOMAIITHUX KUBOTHBIX.

JiaGopaTopHas paGora «VI3yueHre METONOB CENEKIMA PACTEHHAY.

Ipakruyeckasn pabora «IIpuBUBKa pacTEHHUID).

Okckypeusi «OCHOBHBIE METOABI M JOCTWXKEHMS CENCKIMH PacTeHHd U
JKUBOTHBIX (na CEJIEKIIIOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOKCIBITATENBHBIM yYacTOK, B TEIUIAYHOE XO3AHCTBO, B J1aOOpaTOpUIO
arpOyHUBEPCUTETA UK HAy4YHOTO IIEHTPa)».

Tema 16. BuoTtexHoiorusa ¥ CHHTeTHYECKas OHOI0TUsI

OO6BEKTHI, HCIOJNb3yeMble B OHOTEXHONOTMH, — KJIETOYHbIE U TKAaHEBBIC
KyJBTYPH, MUKPOOPTaHU3MEI, UX  XapaKTepHCTHUKA. TpanuuuoHHas
GUOTEXHONOTUS: XJeOoIeueHrne, MONyYeHHe KUCIOMOJIOUHBIX MPOMYKTOB,
BuHOZeNMe. Mukpobuonornyeckuii cuHTes. OOGBEKTHl MHKPOOMOJIOrMIECKHX
TexHooruit. IIpou3BoACTBO GeNKa, AMUHOKUCIIOT U BUTAMUHOB.

Coszmanue TEeXHOJOIWH M MHCTPYMEHTOB LI€JICHAIPABIEHHOIO M3MEHEHH U
KOHCTPYMPOBAHHMS] TEHOMOB C IEJIbIO IIONIyYeH sl OPraHU3MOB K MX KOMIIOHEHTOB,
COZIepIKAIUX HE BCTPEYAIOIHecs B IPUPOe OHOCHHTETHYECKHUE Ty TH.



Knerounass wHxeHepus. MeTOAbl KyJIbTyphl KIETOK M TKaHEeW pacTeHWd u
#uBOTHBIX. Kpunobanku. Comaruueckas THOpUAM3alMs ¥  COMATUYECKHA
sMbOpuoreses. Vcronp3oBaHME TalJIONIOB B CENEKIMH pacreHuid. [lonyuenue
MOHOKNOHANbHBIX anmumel. Fchonb308anue MOHOKNIOHANbHBIX U NONUKILOHANLHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOIOTBOPEHHE. PeKOHCTpYKIHS
SRIEKIETOK ¥ KIOHUPOBAaHHE XXMBOTHBIX. MeTon TpaHCIIaHTaLUK SAep KIETOK.
Texnonozuu  0300poGIEHUS, KYIbMUBUPOBAHUsL U MUKPOKIOHANLHO2O0
DA3BMHOINCEHUS CENbCKOXO3ANUCTBEHHBIX KYNbMYD.

XpoMOCOMHas YW TeHHas HWHXXeHepus. VICKyCCTBEHHBIH CHHTE3 TIeHa H
xoHcTpyupoBanue pexoMm6OuHanTHBIX JIHK. Co30anue mpanczennvix opaanusmos.
JloCTIDKEHHsT ¥ IIepCIeKTUBBl  XPDOMOCOMHOM M T€HHOW  HHXKEHEPUH.
DKOJIOTHYECKUE U STUIECKUe TPOOIIeMbl T€HHOM HH)KEHEPHH.

Memuuunckue Guorexnonoruu. IloctreHomHas nupposas menunuza. ITIP-
IuarHoctrka. MeTaboNOMHBI aHanu3, TEeHOIEHTPUYECKUH aHalM3 IIpoTeoMa
YeJioBeKa Ui OLEHKH COCTOSHUS €ro 370poBbs. Mcrmonb3oBaHME CTBOJIOBBIX
xinetok. TapretHas tepamust paka. 3D-OuoumxeHepus Ui pPa3pabOTKH
(byHIAMEHTAJIBHBIX OCHOB MEIWLMHCKAX TEXHOJIOIMH, CO3JaHMs KOMIUIEKCHBIX
TKaHe# COUETaHHeM TEXHOJOTHMN TPEXMEpPHOro OMONpPHHTHHIAa M cKapdosauHra
JUTST PETIEHNUs 38/1a9 IepCOHANN3UPOBAHHON MEIULIMHEL.

CosziaHue BEKTOPHBIX BaKLWH C LeJbi0 obecredeHrs KOMOMHMPOBAHHOM
3ammTel OT Bo30ymutenelt OPBV, ycraHoBieHMe MOJIEKYJSIPHBIX MEXaHH3MOB
dyrxnuonuposanus PHK-comepKalix BHPYCOB, BBI3BIBAIOMIMX 0COOO0 ONACHBIE
3a00JIeBaHUS YEJIOBEKa U JKUBOTHBIX.

JemoHCcTpauuu

Tabmuus!l 1 cxemsl: «VCmonp30BaHe MUKPOOPTaHU3MOB B IIPOMBIIIIEHHOM
npou3BozicTBeY, «Knerounas umxeHepus», «['eHHas HHKEHEPHD.

JlaGopaTopuasi paGora «VI3yueHue 06HEKTOB OMOTEXHOIOTHID).

Ipakruyeckas padora «[lomyyeHre MOITOYHOKHUCIBIX IPOAYKTOBY.

Okckypeusi «BHOTexXHONOrUs — BaXHEHIIas NPOU3BOAUTENbHAs CHUIA
COBpEMEeHHOCTH (Ha GYOTEXHOIOTHIECKOe IPOU3BOACTBO).

11 KJIACC

Tema 1. 3aposkienue W pa3sBHTHe 3BOIONHOHHBLIX NpeACTAaBICHHH B
OuoJioruun

DpomonuonHas Tteopus Y. J[lapBuHa. Ilpenmocbuiky BO3ZHMKHOBEHMS
napeuHM3Ma. JKU3Hb U HayuHas AeaTenbHoCTs . JlapBUHA.

JIBIOKYIITHE CUITBI SBOJFOLHHA BUIOB 10 Y. JlapBuHY (BbICOKas HHTEHCUBHOCTD
Pa3MHOXEHHsI ~OpraHM3MOB, HACJIEJCTBEHHas H3MEHYMBOCTD, 6oprba 3a
CYIIECTBOBAHUE, ECTECTBEHHBIH ¥ HCKYCCTBEHHBIR otoop).



Odopmrenne cunTerwyeckoii Teopun osBomouuu (CTD). HelTpansHas
Teopust  sBomouuu. CoBpeMeHHas SBONIONMOHHAS OMOJOTHs. 3HadYeHUe
SBOJTIOLIUOHHOM T€OpUH B ()OPMUPOBAHUHU ECTECTBEHHO-HAYYHON KAPTHHBI MUDA.

JleMoHcTpanuu

[Toptperer: Apucrorens, K. Jlungeit, X. B. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosre, Y. [lapeun, C. C. Yerepuxos, Y. Y. llImansraysen, [Ix. Xongens, J1. K.
Benses.

Tabmuuer u cxemp:: «Cucrema >xwBod mupupomsl (mo K. JluaHe)»,
«Jlecthuna kuBBIX cymecTB (mo Jlamapky)», «MexanusM (GOpPMHUPOBaHHS
npucrnocobnenui y pacrteHudi # kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MappyTta nyremectsus Y. lapsunay, «Haxonku Y. lapBunay, «DopMsl 60pbOEI
3a cymecTtBoBaHMe», «Ilopomsl romy6eit», «MHoroobpasume KyIbTypHBIX (GOpM
KaIyCTsl», «I1opompl JOMAaITHUX XUBOTHBIX», «CxeMa 00pa30BaHusi HOBBIX BHIOB
(mo Y. [lapBuny)», «CxemMa COOTHOINEHHS MABMIKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHEIE IIOJIOXKEHUS CHHTETUUECKOU TEOPUH SBOJIFOIIMNY.

Tema 2. MUKpo3BOIIOLHUSA U €€ Pe3yIbTaThl

TMomynsmus xak sneMeHTapHas equHuna 3Boyorun. CoBpeMeHHbIE METO b
OLIEHKU T€HETHYECKOro DPasHOoOoOpasusi M CTPYKTyphl Homynsnuil. V3MeHeHue
reHoQoHAa IOMyJSAIUN KaKk 3SJEMEHTapHOEe O3BOJIIOLMOHHOE sBIIEHHE. 3aKOH
renetuueckoro pasHosecus Jx. Xapau, B. BaituGepra.

OneMenTapuble (GaKTOpbl (ABMXKYIIHE CHJIBI) SBOJIONMUA. MyTallMOHHEIHA
nporiecc. KomOuuatuBHas u3MeHYMBOCTh. Jlpelid TreHOB —  cCliiydaiHble
HeHalpaBJeHHbIE W3MEHEHWs 9acTOT ajuleNeil B HONyIAnuax. Oddexr
ocHoBaTels. Jghgexm Oymeinounozo eopnviuika. CHUdICEHUE 2eHemu4ecKo2o
paznoobpazus: npuuunsl u creocmeus. Ilpossnenue >¢pgpexma Opeiigha 2enoe 6
bonvuwux u  manelx nonynayusx. Murpanun. M3omAups  IOIyJNSALMEA:
reorpaduueckas (IIPOCTpaHCTBEHHAsT), OroIorHdecKas (PenpoLyKTHBHA).

EcrecTBeHHBIN 0TOOp — HampaBisiomui  Qaktop sBomronud. DopMel
eCTECTBEHHOro o0TOOpa:  IBIOKYIUHMH, CTaOMIM3UPYIOIMH,  Ppa3phIBAIOLINHA
(nu3pynTueHEii). [lonoBo#t 0T60p. BO3HMKHOBEHHE M SBOJIOLKS COLHUANBHOIO
MOBEIEHYS YKUBOTHBIX.

IIprCcriocOBIEHHOCT ~ OPraHU3MOB — KaK — Pe3ylJbTaT  MUKPOSBOIIOLMH.
BO3HUKHOBEHME  IIpHCrocobneHm#i y  opraHusmMoB.  Apomopdo3sl  ©
unuoaganTanyy. IIpuMepsl IpUCTIOCOOIEHHUH Y OpraHu3MOB: MOP(OIOruYecKue,
dusnonoruueckue,  Ouoxumudeckue, — IoBeneHdeckue.  OTHOCHTENBHOCTH
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero KpurTepud U CTPYKTypa. BupooOpasoBaHue Kak pe3ylnbTaT
MUKDPO3BOJIONUK. M30msuus — KIOYEeBOM (akrop BumooOpasopanus. IIytd u
CIIOCOOBI BUI000pPa30BaHUS: JIONaTPUYECKOe (reorpacduueckoe),



CHMIIATPUYECKOEe  (IKOJIOTMYECKOe),  «MTHOBEHHOe»  (TIOJUILIONIU3AIINS,
rubpuauzanys). [T TeabHOCT SBOIONMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMUPOBaAHHSI OUOIOIMYECKOTO pa3HO0Opa3His.

Pone sBomonuoHHOM Ouonoruum B pa3paboTKe HAay4YHBIX METOMIOB
coxpaHeHus 61opazHo06pa3us. MUKPOIBOIIONMS U KOIBOJIOIMS IAPA3UTOB U HX
X035i€B. MexaHu3Mbl (OPMUPOBAHUS YCTOWUMBOCTH K aHTHOMOTHKAM ¥ CIIOCOOBI
OOpBOEI C HEeil.

JeMoncTpanuu

IToptpetsr: C. C. UerBepukos, . Maiip.

Tabmuubl u cxembl: «MyTallMOHHAs HW3MEHYHUBOCTEY, «llomynsnuoHHAas
CTpYKTypa BuIa», «Cxema NposBiIeHUs 3akoHa Xapau—BaiinOepray», «IBmwxymiye
CHJIBI 3BOJIFOLUMY, «DKOJIOTHYEcKas M30JLMS NOMYJISAIUA CeBaHCKOH (openn»,
«eorpaduueckass H3ONAIMUS JIUCTBEHHUIB! CHOMPCKOM X  JIMCTBEHHHIIBI
naypckoiy, «[IomynsanuoHHEIe BOJIHBI YHCIEHHOCTH XUITHUKOB U JKepTB», «Cxema
JEWCTBUS €CTECTBEHHOro oTOopa», «®DopMbl OGOpHOBI 3a CyILIECTBOBAHUE,
«unycTpranbHbIil Menanu3My, «KuBsle uckonaeMele», «II0KpOBUTENBECTBEHHAS
OKpacka JKUBOTHBIX, «[Ipenynpexnaromas OKpacka JKUBOTHBIX»,
«Dusnonornyeckue anganranun», «IIpEcIoCOOIEeHHOCTh OpraHu3MOB H €€
OTHOCHUTENLHOCTEY, «Kputepuu Bunay», «Bunsl-nBoitHukm», «CTpyKTypa BAIa B
npupone», «Crocobsl BrmoobpasoBanus», «I'eorpaduyeckoe BuI00Opa3OBaHME
TpEX BUIOB JIAHIBIIIEH», «DKOIOTHYECKOe BHIO000pa30BaHUWE BHUIOB CHHHUID,
«ITonumuonasl pactenuit», «KamycTHO-peedHbId TuopuIy.

OGopynoBanue: repbapuy paCTeHUH, KOIIEKIMA HACEKOMBIX, dy4esa IITHI X
3Bepeli ¢ mMpUMepam¥l Pa3IMYHBIX IPHCIOCOONEHWH, dYydena NTHL M 3BepeH
pasHBIX BHUIOB, Trepbapuyl pacTeHHH ONM3KHX BHIOB, 00pa30BaBLIMXCS
Pa3IMYHBIMU CIIOCO0aMH.

JlaGopaTopnasi pabora «BbisBIeHHE HM3MEHYHBOCTH y OCODel OfHOTrO
BUJIAY.

JlaGopaTopuass  paGora  «IIpucmocobneHuss  OpraHusMoOB M HX
OTHOCHTENBHAS I1eJIeCO00Pa3HOCTEY.

JaGopaTopuas paGora «CpaBHeHHe BHIOB IO MOP(HONOTHIECKOMY
KPUTEPUION.

Tema 3. MaxposBoionus U €€ pe3yibTaThl

Mertonsl u3ydeHwss MakposBomronuu. IlameoHTonmoruueckue  MeETOABI
U3ydeHus: SBOMOIMA. llepexonHsle GOpMBI H  GUIOrEHETHYECKHE  PSIbI
OpraHu3MOB.

Buoreorpapuyeckue MeTOAbl M3ydeHHs sBosrouuu. CpaBHEHHE Gbopsl U
dbayHsl MaTepUKOB M OCTPOBOB. Buoreorpapudieckue 061acTH 3emnu. Bunpl-
SHIEMUKY U PENUKTEL



OMOpHONOrHYecKre ¥ CPaBHUTENBHO-MOP()OIOTHYECKAE METOABI H3yYEHHUS
oBoroLMM. ['eHeTHdYeckue MeXaHW3MbI SBOJIIOIMM OHTOTEHe3a M IOSBIICHMUS
9BOJIIOLMOHHEIX ~ HOBLIECTB. [ 'OMOJOTMYHBIE ¥  aHAJOTMYHbIE  OPTaHBI.
PynumenTapHple  opraHbl M aTaBU3MBL.  MOJEKYISPHO-T€HETHYECKHE,
OMOXMMHUYECKHEe M  MaTeMaTHUeCKue  METOABl  M3YYeHHs  JBOJIOIMH.
I'omonoruynbie reHel. CoBpeMEHHBIE METONBI MTOCTPOEHHS (DUIOT€HETHUECKUX
JEPEBEEB.

XpPOMOCOMHBIE MyTallU¥ U SBOJIOLUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (IpaBuia) 3BOJOLUU. [Ipunyun cmenvl QyHKyu.
HeoGpaTuMoCTs 3BOMIONMK. ANanTHBHAs paguanus. HepaBHOMEPHOCTh TEMIIOB
9BOJIFOLIUY.

JevoHcTpanun

IToptpetsr: K. M. bap, A. O. Kosanesckuit, ®. Mromnep, D. I exkensb.

Tabmuupl u cxembl: «OUIOTEHETHYECKUN Ps JIOMann», «ApPXEONTEePUKC,
«3Bepo3yOrie  smiepe»,  «Creromedaney,  «Purmoduts», «CeMeHHBIE
HamopoTHUKW», «buoreorpadudeckue 30HBI 3eMim», «Jlpeli KOHTHHEHTOBY,
«PenukTey, «HauampHble cTaAud SMOpPHOHAIBHOTO pPAa3BUTHUS II03BOHOYHEIX
KUBOTHBIX», «[OMONIOTMYHBIE ¥ aHAJIOTUYHBIE OpraHb», «PyIMMEHTEI»,
«ATaBu3MBD, «XpOMOCOMHBIE HaOOpHI dYeJlOBeKa U IIMMIaH3e», «lnaBHbIE
HarpaBJIeHUs! SBOIOLMYY, «OO0IKe 3aKOHOMEPHOCTH 3BOJIIOLIMNY .

O6opynoBanue: KOJUIEKIMM, TIepOapud, MyJSDKM HCKOIIAEMBIX OCTATKOB
OpraH3MOB, MYJISDKH T'OMOJIOTMYHBIX, aHAJIOTHYHBIX, PyIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIKY HAaCEKOMBIX.

Tema 4. Ilpoucxoxaenue H pa3BUTHe *KU3HH Ha JemJie

HayuHble THIOTE3BI IPOUCKOXKIEHHUS JKU3HH Ha 3emie. Abuorenes u
nascrnepMus. JloHAaydHBIE MPEICTABICHAS O 3aPOXKICHUY JKU3HH (KPEAHOHM3M).
[HII0Te3a IOCTOSHHOTO CaMO3apOKIEHHUS JKU3HU U eé OnpoBepkeHue onbitamu O.
Penu, JI. Crasurannasw, JI. ITactepa. [IporcxoxaeHne )XU3HYE B aCTPOOHONOTHS.

OcHOBHEBIE STaIb! HEOpPraHU4YecKoH SBOJIFOIUH. [TnanerapHas
(reomorwdeckas) SBONIOUMs. XUMHYecKas dBojronus. AOHOTeHHbIH CHHTE3
opraHpYeckuxX BemecTs u3 Heopranumdeckux. Omeir C. Musepa u I'. HOpu.
O6pasoBanre mONAMEpOB K3 MoHOMepoB. Koamepsathas rumoresa A. I
OmnapuHna, runoresa nepsugHoro 6ynsona Jhk. XonzeiiHa, reHETHYECKas TANIOTE3a
I. Mémnepa. Pubosumer (T. Yex) um rumoresa «vupa PHK» V. I'mnbepra.
®dopmupoBanue MEMOPaH ¥ BOSHMKHOBEHUE IPOTOKIICTKH.

Vcrtopusi 3emi @ MeTOmsl €€ u3ydeHus. VICKkomaeMble OPraHHYECKHe
ocratku. IeoxpoHonmorus u e& MerTofpl. OTHOCHTeNbHas U abCOIOTHAs
reoxporoiorust. [eoXpoHONoruyecKas mKaia: S0HBI, 9Pbl, IEPUOJIBI, MOXH.



Hauanenele sTambl opraHu4Yeckoi 3BONIONMHU. [lOSBJIEHWE W 3BOJIOLHUSL
IEPBBEIX KIETOK. JBOMIONMS MeTabonu3Ma. BO3HMKHOBEHHE MEPBLIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHEBIE GUOTIIEHKH Kak aHaJIOr MEPBLIX Ha 3eMile COOBIIECTB.
CrpomaTonuTsl. IIpoKaprOTH U 3YKapHOTEL.

IIponcxoxnenue sykapuoT (CuMOuoreHes). DBOIIOMOHHOE IIPOUCXOKICHHIE
BUpycOB. IIponcxoxmeHue MHOTOKIIETOUHBIX OpPraHH3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIII MHOT'OKJIETOUHBIX OPTaHM3MOB.

OCHOBHBIE 3Tallbl 3BOJIONUH BBICIIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenuii. Brixon pacteHuit Ha cymy. IlosBieHHe CIOpOBBIX pacTeHHH Hu
3aBoeBaHue uMu cymm. CeMeHHBIe pacTeHus. [IpOMCXOXXIEeHWE LBETKOBBIX
pacTeHHi.

OCHOBHBIEC 3Tambl 3BOJIONMHU JXKUBOTHOrO Mupa. OCHOBHBIE apoMOp¢O3bI
JKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3peIB — HOSIBICHHE COBPEMEHHBIX
TUIoB. [lepBeie XOpIOBEIe XUBOTHBIE. JKU3HE B BOIE. DBOJIONNS T03BOHOYHBIX.
IIpoucxoxnenue amdubmit v pentunuii. IIpoucxoxneHue MIIEKONUTAIOMUX M
ntun. [lpuanwn  wiroueBoro apomopdosza. OcBoeHue O€CIO3BOHOYHBIME U
MT03BOHOYHBIMH YXUBOTHBIMHU CYIIIH.

PasBuTHe JXH3HH Ha 3emile IO dpaM U IepHomaM: apxed, IpOTEpO30H,
[ajeo30d, Me3030#, kalHo30#. OOmas xapakTepuCTuKa KiuMmara u
reoJIOTHYECKUX MpolueccoB. [TosBlIeHNEe U PacIBET XapaKTepHBIX OPraHW3MOB.
Vrieo6pa3oBanye: ero yCIOBYS U BIUSIHUE Ha Ia30BbIi COCTaB aTMOCHEPBL.

MaccoBsle BHIMApaHWsi — 3KOJNOTHUECKHAE KPH3UCHI Mpoiioro. IIpuunHsl u
CIIE[CTBHSI MAacCCOBBIX BhIMHpaHHHA. COBpEMEHHBIH 3KOJIOIMYECKHA KPH3KC, €ro
ocobennoctu. [Ipobrema coxpaneHus 6uopasHoobpasus Ha 3emile.

CoBpeMeHHasi CHCTeMa OPraHM4YecKOro Mupa. IIpHHIMIBI KIacCHpuKanuu
oprauu3MoB. OCHOBHbIE CHCTEMaTUIECKHE IPYIIIEI OPraHU3MOB.

JdemMoncTpaunu

IMoprpetsr: ®. Pexu, JI. Cnayutannany, JI. Tlactep, Y. YI. Meunukos, A. N
Omnapun, k. Xomnneits, I'. Mémnep, C. Munnep, I'. IOpu.

Ta6muns! 1 cxeMsl: «Cxema onsita @. Pequy, «Cxema onsiTa JI. Ilactepa mo
M3yYEeHWIO CaMo3apoXKieHus Xu3Hm», «Cxema omeita C. Mumepa, I'. KOpu»,
«DTambl  HEOPraHWYecKkol  sBomonuM», «l'eoxpoHONOrMYecKas — IIKanay,
«HauanpHble 3Talbl OpraHudeckod sBoonumy, «CxemMa 00pasoBaHus 9yKapHOT
nytéM cuMbuorenesa», «Cucrema XuBOH mpupons», «CTpoeHHe BHpYCay,
«Apomopdossl  pacrenuity, «PuHHOQUTE, «OOHOKIETOYHBIE BOJAOPOCIY,
«MHuoroxiIeToussle Bomopocim», «Mxu», «IlamopotHukn», «lonoceMeHHbIE
pactenusi», «Oprasel IBETKOBBIX pacTeHmi», «Cxema pasBUTHS JKUBOTHOTO
Mupa», «ApoMopdossl KUBOTHBIX», «IIpocTefimme», «KuIIEYHOMONOCTHBIEY,
«ITnockue YEpBUY, «YneHuCcToOHOrue», «PBIOBIY, «3eMHOBOIHEBIEY,



«IIpecmpikaromuecsy, «[Itumpy, «MnekonuTaromyey, «Pa3BUTHE XW3HU B
apXerckoi spe», «PazBuTre KU3HU B IPOTEPO3OUCKOH dpey, «Pa3BUTHE XU3HU B
HIAJIEO30MCKOM 3pe», «Pa3BuTue XU3HU B ME3030MCKOM spey, «Pa3BuTHe XU3HU B
KalHO30MCKOM 3pe», «CoBpeMeHHasl CUcCTeMa OPraHuIeCKOT0 MUPay.

O6opynoBanue: repbapuy pacTeHW pa3NUYHBIX OTHENOB, KOJUIEKLHM
HACEKOMBIX, BIaXHbIE IIperapaThl XKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
UITIOKOXKHX, CKEJETHl II03BOHOYHBIX JKMBOTHBIX, 4Yydela ITHI U 3Bepew,
KOJJIEKIIMKA OKaMEHENIOCTeH, IIOJE3HBIX MCKOIAeMBIX, MYJISDKH OpPraHUYeCKUX
OCTaTKOB OpPTraHM3MOB.

BupryanbHas saGopaTtopHas pabGora «MoaenupoBaHue — ONBITOB
Mrunnepa—tOpu 1Mo u3yueHno abHOreHHOro CHHTe3a OPraHUYeCKUX COSAUHEHNH B
IIepBUYHOM aTMochepe».

JlaGopaTopuas paGora «/3ydeHue U ONKUCaHHWE MCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

Ipaxkruyeckass pabora «V3ydeHume OCOOEHHOCTEH CTpPOEHHs PaCTEHUM
Pa3HBIX OTHEIOBY.

Mpakruyeckasn pabora «/3yueHue ocoGEHHOCTEN CTPOEHHS MO3BOHOYHBIX
UBOTHBIX).

Tema 5. [Ipoucxoxaenne 4eJiOBEKa — aHTPOIOreHes

Pasnens! u 331244 aHTPOIOJIOTUE. MeToIBl aHTPOIIOTIOT UK.

CranoBjieHHE TPELCTABIEHHUN O NPOUCXOXKICHUH dYeloBeKa. PenurunosHbie
B033peHus. COBpeMEHHBIE HayYHBIE TEOPHH.

CXOICTBO ueyoBeKa ¢ KUBOTHEIMU. CHCTEMaTHIECKOEe ITOJI0KEHNE YeIOBEKa.
CBuzerensCcTBA  CXOACTBA  4YeloBeKa € JKMBOTHBIMH:  CPaBHUTENBHO-
MOpGOIOruyIecKue, 9MOpPHOIOTHYECKHE, (bu310I0r0-0MOXUMUIECKHE,
noBeneHyeckue. OTIMYNA YeloBEKa OT JKUBOTHBIX. IIpAMOXOXKIEeHHE ¥ KOMILIEKC
CBSI32HHBIX C HMM IIPM3HAKOB. Pa3sBUTHE TOJOBHOIO MO3Ta ¥ BTOPOW CHTHAIIbHOM
CUCTEMBEI.

Jswkymue cuisl ((pakTopsl) aHTPOIIOreHe3a: OHONOrMYeCcKre, COLUANbHBIE.
CoOTHOIIEHNE OHONOIHYECKUAX ¥ COLUATBHBIX (PaKTOPOB B @aHTPOIIOreHE3e.

OCHOBHBIE CTamMd aHTPOIOTeHe3a. PaHHME 4elI0BEKOOOpasHble O0Oe3bAHbI
(IIPOKOHCYJIBI) ¥ PaHHHE TIOHTHABL — OGLIIE IPEIKH YeT0BEKOOOpasHbIX 00e3bsIH U
Trofeil. ABCTPAJIONUTEKY — ABYHOTHE IpeIKH Monel. YenoBex yMelnbld, IepBbIe
M3TOTOBNEHMS OPyNHi Tpyna. UelnoBeK IPSIMOXONSIIMH U TIEPBBIA BBIXOA JIONEH
3a  mpenensl Acdpuku. Uenosek reimensOeprckuit  — oOmmi  Hpemox
HEaHJePTAICKOTO JeoBeka W YelloBeKa pasyMHOro. YenoBek HeaHIepTalbCKHUH
KaK BWJ JIOEH XOJIOJHOro KinMaTa. UeloBeK pa3yMHBIA COBPEMEHHOrO THIIA,
JEHHCOBCKMY YeJIOBEK, OCBOGHHME KOHTMHEHTOB 3a Ipefenamu AQpUKH.
[TanmeoreneTrKa U MajeoreHOMUKA.



OBOJIONHUST COBPEMEHHOTO YeNoBeKa. EcTecTBeHHbIH 0TOOp B TOMYJALMIX
denoBexa. MyTanuonHsidi nponecc ¥ momuMopdusM. ITOMyNsSIHOHHBEIE BOJHBL
Apeii( reros, Murpanus U «3$HeKT OCHOBATENS» B MOMYJISALHSIX COBPEMEHHOT'0
YeJloBeKa.

Henoseueckue packl. Ilonsitie o pace. Bompmme packr: €BpOIIeOUTHAS
(eBpasuiickas),  aBCTpalO-HErpOMAHas  (KBATOpHAlbHAs),  MOHTOJOMIHAS
(asuaTcko-aMepuKaHCKasl). BpeMs W TyTH paccelleHHs YeNoBeKa MO TIaHeTe.
EnumctBo  vemoBedeckux pac. Haydnas  HeCOCTOSTENBHOCTh — pacH3Ma.
IIpucmocoOneHHOCTE 4enoBeka K pa3sHBIM YCIOBUSM OKDY)KAIOIiel Cpesbl.
BnusHue reorpaduyeckoit cpemsl u gpedida TeHOB Ha MOpQONOTHIO U
busnonoruro yeaoseka.

Mexaucuunnusapssie  MeTOms! B ¢Gusudeckod  (GHomoOrmuecKoir)
aHTPOIOJIOTMH.  DBOJIONKOHHAA  AHTPONOJNOTUSL M I1aleOaHTPOIIOIOTHS
YEI0BEUSCKUX IOIMyJislwi. buoconuanbHble HCCIeNOBaHMs MPUPOALI YETOBEKA.
HccenenoBanne KO3BOIONUY OUOTOTHYECKOTO M COLMATIBHOTO B YEIOBEKE.

JleMoHcTpanuu

[Moprpetsr: Y. lapsun, JI. JIukwu, 5. 5. Porunckuit, M. M. T'epacumos.

Tabmuner u cxemsl: «MeTOOBI aHTPOIOIOTHN», «[ 0JIOBHOM MO3Tr 4eloBeKa,
«YHenosexoobpasHele 00e3psHBD», «CKeNeT dYenoBeKa M CKEJeT LIMMIIaH3e»,
«PynuMeHTEI ¥ aTaBU3MBD», «[BUXKYIIHE CUIIBI aHTPOIIOTEHE3a», « DBOJIIOLMOHHOE
IPEBO  YENIOBEKA», «ABCTpaJlOMUTEK», «YenoBek yMmenblity, «Yenosek
IpsAMOXOsmui», «lenrcoBckuil uenosek» «Heannepramsub, « KpoMaHbOHIIED,
«IIpenxu yenoBekay», «Talbl HBOIOLUY YeloBeKay, «Packl yemoBekay.

O6opynoBaHue: MyJIsDKA — OKaMEHENOCTEN, IPeIMETOB MaTepUAIbHON
KyJIbTYyphl IIPEIKOB 4YejoBeKa, penpoxykuuud (dororpaduu) KapTUH C
MHQONOTHYECKUMH U OHONEHCKUME CIOXKETaMK IPOMCXOXKIEHHUS YeIOBEKa,
GoTorpaduy HaxoIOK UCKOIAEMBIX OCTATKOB YEJIOBEKA, CKENIET YEI0BEKa, MOJIEIb
gyepena 4dYejoBeKa M uepena IIMMIIaH3€, MOJAENb KUCTH YeJOBeKa MU KHUCTH
IYMIIaH3€, MOAETH TOpCca IIPEAKOB YeIOBEKa.

JlaGoparopnasi paGora «M3ydyeHume OCOOEHHOCTEH CTPOEHHS CKeleTa
YEJI0BEKA, CBS3aHHBIX C MIPSIMOXOXKICHUEM).

IIpaxruyeckas pa6ora «V3yueHre SKOJOIMYECKUX QAT YeIOBeKay.

Tema 6. Dkojiorusi — Hayka O B3aHMOOTHOLIEHHSIX OPraHU3MOB H
HANOPraHM3MEeHHBIX CHCTEM C OKpYysKarolei cpeaoi

3apoxeHue U pa3BUTHE dKOJOrud B Tpyaax A. I'ymbomsara, K. @. Pynse,
H. A. Cesepuosa, 3. I'ekxens, A. Tencmu, B. H. Cykauépa. Pa3znensr u 3amaun
sKkosioruu. CBsi3b 3KOJIOTUY C IPYTUMU HayKaMH.



Metoner skonoruu. IloneBble HaGmrofeHus. DKCHEPHMEHTEl B 3KOJOTUH:
NpUpONHEIE U jabopaToprbie. MojenupoBaHue B 9KOMOTMH. MOHHTOPHHT
OKPYAIOIIEH CPEMBL: IOKANBHBIN, PErHOHAIBHBIN U NI0OaTbHEIA.

3HaveHre OKONOTMYECKHX 3HAHUM IS YelIOBeKa. ' DKOJOTMYECKOe
MHUPOBO33pEHUE KaK OCHOBa CB3€#l yejnoBedecTBa C MpHpoaol. dopMupoBaHue
3KOJIOI'MYECKON KyNbTYPhl X SKOJOTHYECKOU IPaAMOTHOCTH HACEICHHUS.

JemMoHcTpaunu

Ioprpetsr: A. T'ym6omsar, K. @. Pynbe, H. A. Cepepuos, D. I'exkens, A.
Tencmu, B. H. Cykaués.

Tabmuner u cxemsl: «Pasmenst skosnorum», «MeTtomsl sxoiorumy», «Cxema
MOHHUTOPVHIA OKPY>KalOIel Cpebly».

JlaGopaTopHasn pabora «M3yuenue METOZOB 9KOJIOTMYECKUX
HCCIIEOBAHUNY.

Tema 7. Opranusme! u cpena oGuTaAHUSA

Oxonorudeckue GakTOpsl ¥ 3aKOHOMEPHOCTH X nedicTeus. Kinaccuduxanus
9KOJIOTUYECKUX (PaKTOPOB: aOUOTHYECKUE, OHOTHUECKHE, aHTponoreHHsle. ObIye
3aKOHOMEPHOCTH [EWCTBYsI SKOJOrndeckux ¢axropos. IIpaBmio munumyma (K.
Minpenrens, FO. JIubux). TomepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MEL.

Abuotuueckue ¢aktopsl. CBeT Kak SKoONOruveckuit Qaxtop. Jleiicteue
pasHBIX y4acTKOB COJIHEYHOIO CIIEKTpa Ha OPraHU3MBI. DKOJOTUYECKHE TPYIIIIBI
pacTeHVii ¥ JKMBOTHBIX IIO OTHOLICHWIO K cBeTy. CurHanbHas poJib CBETa.
doronepuonu3M.

Temmeparypa kak skosnorumdeckuit Qaxrop. [lelicTBue TeMmepaTypbl Ha
opranu3Mmsl. IlofkunoTepMHbIle U TOMOMOTEpPMHBIE OPraHU3MBI. DBPUTEPMHBIE H
CTCHOTEPMHBIE OPTaHU3MBL.

BrnaxxHocTh Kak sKkojormuyeckuit ¢axrtop. I[IpucmocoOneHuss pacTeHuit K
noAJepKaHuio BopHOro Ganmanca. Kmaccudukanus pacTeHu#l IO OTHOIIEHHWIO K
Bogie. [IpucnocobneHus >XUBOTHBIX K U3MEHEHHIO BOTHOTO PEXUMA.

Cpensl obuTaHHs OpPraHW3MOB: BOJHAs, HA3eMHO-BO3MAYyIIHAs, MMOYBEHHAS,
rryOMHHas ~ [OJIOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DHU3NKO-XUMHYECKUE
0COOEHHOCTU cpen obuTaHWs OpraHu3MoB. I[IpucCmOCOOJeHMsI OpPraHU3MOB K
JKU3HY B Pa3HBIX Cpenax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHe pUTMBL. CyTOYHBIE U
TOOWYHbEIE PUTMBL. IIpUCrOCOONEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUY KU3HU.

Xuznennsle ¢opMmsl opraHu3MoB. IloHsATHEe 0 OJKU3HEHHOH (opMe.
JuzHeHHBIe HOPMEI pacTeHUH: HepeBbsl, KyCTaPHUKH, KyCTapHUYKH, MHOTOJIETHUE



TPaBBl, OIHONETHHE TPaBHl. JKWU3HEHHBIE (OPMBI JXUBOTHBIX: T'MAPOOHOHTEI,
reobHOHTSL, 29p06uOHTEL. OCOGEHHOCTH CTPOSHHS U 06pa3a KU3HHU.

buotnyeckne  dakropel.  Bumel = OGMOTHYECKMX ~— B3aMMOIEHCTBHIL:
KOHKYPEHIUS, XUITHAIECTBO, CUMOK03 1 ero dopmsl. [Tapasutusm, koomepamws,
MYTyaln3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxiiebHuuecTBo). HeTpoduueckue
B3auMoJelicTus  (Tomuyeckue, (opuueckue, (abpuyeckue).  SHaUCHUE
OHOTHYECKHUX B3aUMONEHCTBMM s CyIECTBOBAHMS OPTAaHH3MOB B CpEJE
obuTanus. IIpHHIUN KOHKYPEHTHOTO MCKIIFOYEHHUSI.

JeMoHcTpanuu

Tabmuuer u cxembl: «3konormdeckue (axTopbl», «CBETOBOH CIIEKTpPY,
«OKOJIOTMYECKUE TPYIIE! KUBOTHBIX II0 OTHOLIEHUIO K CBETY», «TemnokpoBHbIe
JKUBOTHBIEY, «XOJOZHOKDOBHEIE JXHBOTHBIE», «DHU3MOJIOIMYECKAE aNalTaluy
XKUBOTHBIX», «Cpenpl 0OUTaHHA OpraHU3MOB», «BHONOTMYECKHE PHUTMBI»,
«JKwusnenHele  (QOpMEI  pacTeHHI», <« KusHeHHble (QOPMBI  KHMBOTHBIXY,
«OJKocucTeMa MUPOKONKCTBEHHOIO Jieca», « DKOCKCTeMa XBOMHOTo necay, «Llemu
nutaHus», «XumaudectBo», «llapasutusm», «Koukypernus», «CuMOmH03»,
«KoMMeHcamm3my.

O6opynoBanue: repbapud pacTeHHWl W IKUBOTHBIX, MPHUCIOCOBIEHHBIX K
BIMSIHAIO DA3NMYHBIX OKOJOTMYECKUX (aKTOpPOB, TIepOapud CBETOIIOOUBBIX,
TEHEMIOOUBEIX U TEHEBBIHOCIUBEIX PACTEHHM, CBETONIOOUBLIE, TEHETIOOUBEIE U
TEHEBRIHOC/IMBEIE KOMHATHBIE PAaCTEHUs, TepOapuyl U KOJUIEKIUU TEIJIOMIOOUBEIX,
3MMOCTOMKMX, MOPO30YCTOWYMBBIX PAaCTeHUH, Uydeia ITHUI U 3Bepei, repbapuu
pacTeHui, OTHOCIIUXCS K rurpoduram, xcepoduram, Me3opuTaM, KOMHATHBIE
pacTeHusl JaHHBIX IPYII, KOJIIEKIUH )XKUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repbapuy ¥ KOJUIEKIIWMM pACTEHHH U OIKABOTHBIX, OOJagalomMX YepTaMu
IPHCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHSM YCIOBHM JXW3HU, repbapuu u
KOJIJIEKIIMMA DPACTEHUN W JKUBOTHBIX PA3IMYHBIX JXU3HEHHBIX (DOPM, KOJUIEKIWH
JKUBOTHBIX, Y4aCTBYIOLIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOIECHCTBUSX.

JlaGopaTropHasi paGora «BBIsABIEHHE NPUCIOCOOTIEHUN OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlaGopaTopHas paGora «BbIsBI€HHE NPUCIOCOONEHNI OPraHu3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlaGopaTopHas paGora «AHaTOMUYEeCKHEe OCOOEHHOCTH pacTeHHH U3
Pa3HBIX MECT OOUTAHUSD.

Tema 8. Jxos10rusi BUA0OB U MOMYJISIMii

OKoJIOTHYECKUEe  XapaKTepPUCTHKH  momyisiuuu.  llomymsmus — Kak
Guonoruyeckas cucrema. Pob HEOIHOPOTHOCTH Cpenbl, GU3NIECKUX 6apbepoB U
ocobeHHOCTel OMoyoruu BUAOB B (OPMUPOBAHUH IIPOCTPAHCTBEHHOM CTPYKTYPHI
nomynsanuii. OCHOBHBlE TIOKa3aTeNX IOMYJSILMU: YHCIEHHOCTh, IJIOTHOCTE,



BO3pacTHas ¥ II0JI0Basg CTPYKTYpa, POXKIAEMOCTh, IPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPAIIHSL.

OKornoruyeckasi CTpykTypa momynsnud. OLeHKa YuCiIeHHOCTH HOMYJISILIUY.
JluHamuKa MOMyIALME ¥ e€ peryismus. BHoTHdyeckuil moTeHIman HOMYJISLIUY.
Mopenuposanue nuHaMuky nomynsuuy. Kpupsie pocta 9ucieHHOCTH HOMYJISILUH.
Kpupsie BbDKHBaHWS. Perynsnus 4YHCIEHHOCTH MNOMYJANMiA: poib (HaKTOpPOB,
3aBHCAIIUX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHYECKHe CTPaTeri BUIOB (I- U
K-crparerun).

Ilonste 06 sKkonormyeckoif Huime Buaa. Mecrooburanue. MHOroMepHast
Moznens skonoruyeckor Humm JHx.M. Xarumncona. Pasmepsl skonormyeckoi
aumy. IloTeRnuanbHas u pea3oBaHHAS HUIIM.

Bun xax cucrema momymsuumii. Apeansl BUIOB. BHIB M HX SKH3HEHHEBIE
CTpaTeruy. JKOJIOTUYECKUE SKBUBAJIEHTEL.

3aKOHOMEPHOCTU IIOBEJCHWS W MHIpalldii JKUBOTHBIX. BHONOTHYEcKHe
UHBa3KU YyXXEPOIHBIX BUIOB.

JeMoHCTpauuu

IToptpet: Ix. Y. XaT4uHCOH.

Tabmumel #  cxeMmel: «OKOJOTMYECKHE XapaKTEPUCTUKU IIOIYJISALKN»,
«IIpocTpaHCTBEHHass ~ CTPyKTypa NONyJsuu», «Bo3pacTHble  IHpaMUIbI
nomynsnun», «CKOpOCTh  3aceleHHs] MOBEPXHOCTH 3eMJId  pa3UyYHbIMU
oprausMamm», «Moxens sxonoruyeckoit Humu k. Y. XaTauaconay.

O6opynoBaHue: repbapuul pacTeHu#, KOJUIEKIMH KHBOTHBIX.

JlaGoparopnass pa6Gora «[IpucmocobneHuss ceMsH pacTeHHH K
PacCeNeHuIoN.

Tema 9. Jxosorus coobiecTB. IKOJOrHYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsi3u MeXny
opraHu3MaMy B OuoLEHO3e.

Okocucrema kak otkpeitas cucrema (A. [Dx. Tencnu). OyHKUHOHAIBHBIE
O7IOKM OpraHu3MOB B 5KOCHCTEME: IPONYLEHTH, KOHCYMEHTBI, PEIyLEeHTHI.
Tpoduueckue ypoBHu. Tpoduueckue menu u cetd. AbOuoTHyeckue OJIOKU
skocucTeM. [IouBEI ¥ Uikl B 3K0ocucTeMax. KpyroBopoT BelecTB U IOTOK SHEPTUU
B 3KOCHCTEME.

OcHOBHBIE  TIOKasaTelM  OKOCHCTeMBl. buomacca H  NIpPOLYKIHS.
DKOIOryYecKye MUpaMyuIbl Yicell, 0MoMacChl ¥ SHEPIHUH.

Hunamura sxocucmem. Kamacmpoguueckue nepecmpoiiku. Puykmyayuu.
HampaBrieHsble 3aKOHOMEpHBIE CMEHBI coolImecTB — cykueccuu. Ilepsuuneie u
BTOPWYHBIE CYKIECCHM ¥ WX TPUYUHBL. AHTPOIOr€HHBIE BO3IECHCTBUSA Ha
cykieccun. KimmmakcHoe coobmmecTBo. buopasHoobpasue u mojHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOHYKUBOCTU COOOILECTB.



IIpuponnsie sxocucTeMBl. Okocucmemsl 03ép u pek. Dxocucmemo Mmopeii u
OKearHos. JKocucmembl myHOp, 1ecos, cmeneti, NyCmuiHb.

AHTPOIIOreHHbIE 5KOCHCTEMBI. ATrposKocucTeMa. ArponeHo3. Pasmuums
MEX]ly aHTPOITOT€HHEIMY U IPUPOTHBIMHU SKOCHCTEMAMH.

Ypboskocuctempr. OCHOBHEIE KOMIIOHEHTH ypboskocucTeMm. Iopomckas
dnopa u dayna. CuHaHTponuMsauus TOpOICKON (ayHsl. buonorudeckoe u
XO03SUCTBEHHOE 3HAUEHNE arpOIKOCUCTEM M YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aUMOJEHCTBUH OpPraHU3MOB B
sKocucTeMax. Ponv xackaonozo sggexma u 6ud0e-30upuxamopos (knouesvix
6u008) 6 pyHKyuoHUposanuu sxocucmem. [IepeHOC SHEPIUM U BEIIECTB MEXIY
CMEXHBIMHU 3KOCHCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISALMN U 3KOCHCTEM
B YCJIOBUSIX ECTECTBEHHBIX U aHTPOIIOTEHHBIX BO3IEHCTBUIA.

Mexaruzmul go30eticmeus 3G2pA3HEHU  pPA3HLIX munos Ha
cybop2arusMeHHOM, OP2AHUSMEHHOM, NONYNAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHO8bL  3KONIO2UYECKO20  HOPMUPOBAHUA — AHMPONOSEHHO20  8030eUCMEUL.
MeTomonoruss MOHUTOPYHIA €CTECTBEHHBIX M aHTPOIIOTEHHBIX 3KOCHCTEM.

JdemoHcTpanun
IToptpet: A. Ix. Tencnu.
Tabmumer u  cxemb::  «CTpykTypa  Omomenosa»,  «DKocHcTeMa

LIXPOKOJIMCTBEHHOrO JIecay», «IKOCHUCTeMa XBOHHOTrO jiecay, «OyHKIMOHATIbHBIE
IPYNIBl OPraHU3MOB B 3KocucreMe», «KpyroBopoT BelIECTB B 3KOCHUCTEMEY,
«enu nuTanus (nacTOuiIHas, NETPUTHAS)Y, « DKOIOTHUECKAs MUPaMUIa YHUCEID),
«OKoyorayeckas mupamuna OMOMacch, « IKOJOrMYecKas MUPaMHUAa SHEPTHU»,
«ObpazoBanue 6onortay, «IlepBuuHas cykieccus», «BoccTaHOBIeHHE Jieca TIOCE
noxapa», «JKOCHCTeMa 03epa», «ArpoueHos», «KpyroBopoT BeIIeCTB M IIOTOK
SHEPIuM B arpoieHosey, «IIpuMepsl ypboskocucTeM».

Ob6opynoBanue: repbapuu pacTeHU#, KOJUIEKIIMHA HACEKOMBIX, Yydela ITHIl U
3Bepel, repbapuu KyJIbTYPHBIX M JUKOPACTYLIMX PACTEHUH, akBapruyM KaKk MOIENb
9KOCHCTEMEI.

IIpakTuyeckas padora «V3yueHue u onucanue ypoo3KOCUCTEMBD».

JlaGopaTopHas pabora «V3yueHue pa3HOOOpasusi MENKUX ITOYBEHHBIX
YIEHUCTOHOTUX B PA3HBIX 3KOCHCTEMAXY.

OKCKypens «OKCKypcUsi B TUIIUYHBIM OWoreomeHos (B nyopaBy, OepesHsIK,
eJIbHUK, Ha CYXOJOJIBHBIN VI IIOWMEHHBIH JIYT, 03ep0, 60JI0TO)».

Jkckypeusi «OKCKYpCcUsl B arpodKocucTeMy (Ha IOJe MM B TEIIMYHOE
XO3SIHCTBO)».

Tema 10. Buocdepa — riiodaabHas 3IKOCHCTEMA

Bbuocdepa — obmernanerapHas oboyiouka 3eMIH, I CYIIECTBYET WU
CyILECTBOBAJIA XM3HE. Pa3sBuTHe peCTaBIeHu 0 6rocdepe B Tpymax O. 3rocca.



Yuenne B. 1. Bepuajickoro o 6uochepe. O6nactu 6mochepst u e& coctas. JKusoe
BEIIECTBO 6Mocheps! U ero QyHKIWH.

3aKOHOMEPHOCTH CyIecTBOBaHHUs Grocdepsr. OcobeHHoCTH GHOCheph! KaK
II06alBHOM SKOCHCTeMBI. [IHHaMIYecKkoe paBHOBecHe B GHOChepe. KpyroBopotsr
BEILIECTB ¥ OHOreoOXMMUUYECKHe MUKIEI (yrieposa, a30Ta). PUTMUYHOCTE SBIeHMi
B Ouocdepe.

3onanbHOCTE Guocheprl. IloHsTiHe o Guome. OCHOBHBIE GHOMBI CyLIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIe U IUPOKOIMCTBEHHEIE JIeCa, CTENH, CAaBAHHbI,
IIyCTBIHY, TPOIUYECKHUE JIeCa, BBICOKOropbs. Kimmmar, pacTUTeNnbHbIN ¥ )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa i QyHKIMS XKHBBIX CHCTEM, OLIEHKA UX PECYPCHOTO OTEHIHANA 1
OrochepHBIX QYHKIWIA.

JeMouncTpannu

Ioptpetsl: B. U. Bepuanckuit, 3. 3rocc.

Tabmuner u cxemsr: «'eochepsr 3emim», «KpyroBopor asora B mpHpoOe»,
«Kpyrosopor yrmepoma B mpupone», «KpyroBopoT Kuciopoma B IIPUPOIEY,
«KpyrosopoT Bomsl B mpupoze», «OcHOBHbIE GHOMBI cymmn», «Knumaruyeckue
nosica 3emim», «Tyrapay», «Taiira»y, «CMmemmanubiii jec», «I1IMpoKOIMCTBEHHEIN
necy, «Crenby, «CaBaHHay, «ITycToiHmy, « Tponudeckuit ecy.

O6opynoBanue: repbapuut pacTeHuM pasHbIX GHOMOB, KOJIIEKIMH )KABOTHBIX.

Tema 11. YenoBek u okpy:kaiomas cpeaa

OKoJoryueckue KpU3UCHI M WX INPUYMHBL. Bo3jgelicTBue deloBeKa Ha
buochepy. 3arps3HeHHe BO3MYIIHOM cpensl. OxpaHa BO3IyXa. 3arps3HEHUE
BogHOM cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymenue moussl. Oxpana
IIOYBEHHBIX pecypcoB. Vi3MeHeHue KiumMara.

AHTpOnoresHoe BO3NEHCTBEE HA PAaCTUTENBHBIN M JKUBOTHBIA Mup. Oxpana
PACTUTENBHOIO ¥ J>KMBOTHOrO Mupa. OCHOBHBIE IPUHIMIBI OXPAHBI IPUPOMIBIL.
Kpacusie kuuru. Ocobo oxpaHsemble npupoanble Tepputopun (OOIIT).
boTtannueckre caibl U 300JI0THYECKIE apKH.

OcHOBHBIE NPUHIUNB YCTOMYMBOIO Pa3BUTUS YEJIOBEUYECTBA U IIPUPOJBL.
PanronanbHOe ~ IPUPONOINONIB30BAHME U COXpaHEHHEe  OHOJOTMYecKOro
paznoobOpazus 3emun. OOmie 3aKOHOMEPHOCTU TJIO0ATBHBIX 3KOJOTUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'0 KPU3UCa U €r'0 BEPOSTHEIE ITOCIIEACTBHS.

Pa3BuTie METONOB MOHWUTOPUHIA pa3BUTUS ONACHBIX TEXHOICHHBIX
nporneccoB. Cucmemmvle uccnedosanus nepexoda K pecypcocbepezarowjen u
KOHKYpeHmocnocobro sHepzemuxe. bBuonozuueckoe paznoobpasue u buopecypcei.
Hayuonanvnvie ungpopmayuonHvle cucmemvl, obecnevusaowue O0o0Cmyn K
uHgopmayuu no  cocmosHul0 OmoenvHuiX 6u008 u sxocucmem. (OcHOBbL



skopeabunumayuu skocucmem u cnocoboe 6opvbvl ¢ 6GUONOBPENHCOCHUAMU.
Pexoncmpykyus MOPCKUX U HA3eMHbIX IKOCUCTEM.

JemoHcTpanun

Tabmuusr  w  cxemsl:  «3arpsisHeHue  atMoceph»,  «3arpssHeHHe
ruppocdeps», «3arpsisHeHne 1mouBb», «[lapHuKOBEIA 3ddext», «Ocobo
OXpaHsIeMbI€ IIPUPOIHbIE TEPPUTOPUM», «MOIENH YIPaBIIEMOr0 MUPay.

Obopynosanue: ¢ororpaduu OXpaHSIEMBIX DAaCTeHH# M >KUBOTHBIX KpacHoii
kuuru Pocculickolt @enepanuu, KpacHoit kauru peruona.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHS IIPOIPAMMGBI 11O
BHAOJIOTUH HA YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATEI

OI'OC COO ycranaBnuBaer TpeGOBaHUS K pe3yIbTaTaM OCBOCHHS
o0yyJarolmMucss [pOTrpaMM CPEJHEro oO6IIero oOpa3soBaHMs: JIMYHOCTHBIE,
MeETaIIpeIMETHBIE ¥ IPEIMETHBIE.

B cTpyKType NMMYHOCTHBIX Pe3yIbTATOB OCBOEHMS HPOrPaMMBI IO GHOIOTHH
BBIIEJIEHb] CICAYIOMINE COCTaBIISIOLIME: OCO3HAHNE OOYYAIOUIMMUCS POCCUMCKOM
I'PaXXIAHCKON MIEHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIEHOCTH
4 CaMOONPENEeNICHUIO, Haniuyue momueayuu K oOyueHuro OuoJIoruy,
yenenanpaeienHoe paséumue BHYTPEHHUX YyOEXIEHHH JHWYHOCTA Ha OCHOBE
KIIFOYEBBIX IEHHOCTEM W MCTOPUYECKUX TPAOUIMK Pa3BUTHS OMOJIOIMYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOC® 00YYAIOUIMXCS PYKOBOACTBOBATLCS B CBOEH
JESATENBbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHM, MPHUCYIIUMH CHCTEME
OMONIOTMYECKOr0  O0Pa3OBaHUs, HAIUYUE NPABOCO3HAHUS  IKONOTHUECKON
KyJBTYDPEI, CROCOOHOCMU CIMABUMb LIENA U CTPOUTD XU3HEHHBIE [IaHbL.

JInuHOCTHBIE Pe3ynbTaThl OCBOSHHUS MPOTPAMMEI IO OHOJIOIMH JOCTUIAKOTCS
B €IUMHCTBE Y4eOHOM ¥ BOCHHTATENbHOW MHEATENBHOCTH B COOTBETCTBHH C
TPaIUIHOHHBIMA POCCUMCKUMHU COLMOKYIIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHLIMH IIEHHOCTSIMHU, IIPUHATHIME B OOIIECTBE IpaBHJIAMHA U HOPMaMH
IOBENEHNUS U CIOCOOCTBYIOT IIpolleccaM CaMOIO3HaHWsl, CaMOBOCIIMTAHUS M
CaMOpa3BUTHUsS, DPAa3BUTHUsS BHYTPEHHEH IO3ULKU JIMYHOCTH, NATPUOTH3MA W
YBaXEHHMs K 3aKOHY U IIPaBOIOPSIKY, YEIOBEKY Tpyla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'O YBa)XXCHHUs, OEpeKHOr0 OTHOLIEHWS K KyJbTypPHOMY HACIEIUI0 U
TpaIulUsM MHOTOHalMOHanpHOro Hapona Poccuiickoit ®Denepanuu, mpupone u
OKpY>Karolle cpele.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHS ydeOHoro mpenvera «buomorusn»
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTh 00YUaIOIINXCsl PYKOBOACTBOBATHCS
chOpMUpPOBaHHOK BHYTpPEHHEH TMO3ULMEH JMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpHEHTalX}{, MO3UTUBHLIX BHYTPEHHUX YOEXHEHUU, COOTBETCTBYIOLIUX
TPaAMIIMOHHBEIM ILIEHHOCTSAM DPOCCHUUCKOro O0IecTBa, paclIMpeHHe >XU3HEHHOTO
ONbITa W OMBITa AEITENIBHOCTH B IpOLlEcCe peajr3allii OCHOBHBIX HalpaBJICHUU
BOCIIUTATENbHON IESATENHHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHcKoOro BOCHHTAHHUA:

chOpMUPOBAHHOCTE TPAXKIAHCKOM MO3ULUHU 00y4aromerocs: Kak akTUBHOIO ¥
OTBETCTBEHHOTO WIEHA POCCUNCKOr0 OOIIECTBa;

OCO3HaHWE CBOMX KOHCTHTYUMOHHBIX IIpaB M OOS3aHHOCTEW, yBaXEHHE
3aKOHa U IIPaBOIOPsIKa,;



FOTOBHOCTh K COBMECTHOW TBOPYECKOH MNEATENBHOCTH IIPH CO3JAHUU
Y4EOHBIX IIPOEKTOB, PELIEHUH YYeOHBIX M IO3HABATENBHBIX 3aJla4, BBIIOJIHEHUHN
OHOJIOTMYIECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO IO3MIMIO [0 OTHOLICHHIO K
SIBIIEHUSIM COBPEMEHHOM XU3HU U 00BICHATE eg;

YMEHKE y4YHUTBIBaTh B CBOMX HEHCTBUAX HEOOXOOUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBYS JIFONEH C Pa3HBIMU yOXKIEHUSAMHU, KYIbTyPHBIMU LIEHHOCTSIMHU K
COLIAJIBHBIM I10JIOXKEHUEM

FOTOBHOCTh K COTPYAHHYECTBY B IIPOIECCE COBMECTHOI'O BBHIIIOIHEHUS
y4eOHBIX, IIO3HABATENBHBIX K HCCIENOBATENbCKUX 3aad, YBaXUTEJIBHOTO
OTHOIIEHMSI K MHEHHIO OIMOHEHTOB IPH OOCYXIEHHH CIOPHBIX BOIPOCOB
OHOJIOTHYECKOTO COMEPIKAHMUS

FOTOBHOCTE K T'YMaHUTapHOU U BOJIOHTEPCKOM eSITEILHOCTH;

2) mIaTPHUOTHYECKOT0 BOCIIUTAHMS

chOpMUPOBAHHOCTH pOCCHUICKOM rpakIaHCKOM UASHTUYHOCTH,
NaTPUOTU3Ma, YBAXKEHUsI K CBOEMY HapoZy, YyBCTBa OTBETCTBEHHOCTH IEpen
Ponuno#, ropmocté 3a cBOM Kpaif, cBo0 PoauHy, CBOW S3bIK U KyIBTYDY,
IIPOIIIOE U HACTOsAIIee MHOTOHALMOHANIBHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K IPUPOJHOMY HACIEIUIO ¥ NMaMITHUKaM IPUPOJIBI,
noctxesnsM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYHE;

CIIOCOOHOCTh OLEHMBATH BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJIEHHE U
pa3BuTHE OWONOTHH, MOHUMAHMS 3HAUEHHS OHONIOTHH B IIO3HAHMM 3aKOHOB
IIPUPOLBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

unerHas yOe)XIEHHOCTh, TOTOBHOCTh K CIy)XeHHIO M 3amuTe OTeuecTBa,
OTBETCTBEHHOCTb 32 €ro Cyas0y;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCTIUTAHUS:

OCO3HaHUE NYXOBHBIX IEHHOCTEH pOCCUUCKOTO Hapoa;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIEHWBATh CHUTYallMI0 ¥ IPUHUMATh OCO3HAHHBIE pEIlEHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOIO BKJIa/ia B IOCTPOEHNUE YCTOHYUBOIO OYIyIIEero;

OTBETCTBEHHOE OTHOIIICHNE K CBOMM POJIUTENISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O IIPUHATHUS LEHHOCTEH CEeMEHHOM JKU3HH B COOTBETCTBHU C
TpaauLusaMy HaponoB Poccuu;

4) 3¢cTeTHYEeCKOro BOCIIUTAHMS:

JCTETHYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs 3CTETUKY OBITa, HAy4HOIO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOLIEHUH,

[MOHUMaHHE SMOLMOHAIBHOI0 BO3IEHCTBUS XUBOM IPUPOIBI U €€ LIEHHOCTH,



FOTOBHOCTE K CaMOBBIPKECHHIO B Da3sHBIX BHIAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIIATH Ka4€CTBA TBOPUECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnHTaHHA, (POPMUPOBAHUSA KYJILTYPHI 3J0pOBbS H
IMONHOHAJILHOIO 6JIaronoIyYus:

MOHMMaHWe ¥ pealu3alus 3J0pOBOr0 U 0Oe3omacHoro obpasa KU3HH
(3m0poBOe  mUTaHWe, COOJNIONCHHE TIMIUEHWYECKUX TPaBHI M HOPM,
COANaHCHPOBAHHBIM pEXHM 3aHSTHH M OTABIXA, pPEryNapHas (u3uuecKas
aKTHBHOCTB), OEpEXHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (QU3UYECKOMY M IICUXUIECKOMY 37I0POBBIO;

IIOHVUMaHUE€ IEHHOCTM IpaBWJl HMHIUBUAYATBHOIO U  KOJIJIEKTHBHOIO
6e30MacHOro NOBEISHH)S B CUTYALHSIX, YTPOKAOMIUX 3M0POBKIO ¥ SKM3HHU JTIOLEH;

OCO3HaHUE ITOCHEICTBUM W HENPHUATUS BPEOHBIX NPUBBIYEK (YHOTpeOJIeHHUs
AJIKOT0JIsI, HAPKOTHKOB, KYPEHUS);

6) TPyAOBOro BOCHUTAHMA:

TOTOBHOCTB K TPYZY, OCO3HAHHUE IEHHOCTU MacTepCTBa, TPYIOIO0KE;

IOTOBHOCTh K aKTUBHOM [EATENBHOCTH TEXHOJOTHYECKOM M COLHAIBHON
HalpaBJIEHHOCTH, CIIOCOOHOCTh WHUIMHMPOBATH, IIAHUPOBATH ¥ CAMOCTOSTEIHLHO
BBINOJHATE TaKyIO JA€SITEIbHOCTE;

UHTEpPEC K Pa3IuyHBIM chepaM NpodecCHOHATBHON NeITENbHOCTH, YMEHHE
COBepLIaTh OCO3HaHHBIM BeIOOp Oyamymeit mnpodeccur u peaaM30BLIBATH
COOCTBEHHBIE XXU3HEHHEIE TIaHEI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO M CaMOOOpa30BaHHUIO Ha
IIPOTSDKEHUY BCEH KU3HU;

7) 3K0JIOru4ecKOro BOCIUTAHUS:

9KOJIOTMYECKU IefiecooOpa3Hoe OTHOIIEHHWE K MNPUPOAEe KaK HCTOYHUKY
JKU3HHA Ha 3eMIle, OCHOBE €€ CyIleCTBOBaHUS;

IOBBILICHNE YPOBHS 3KOJIOTUYECKONH KYJIbTYpHl: INPUOOpPETEeHHE OIBITa
IUIAaHUPOBAHUS IIOCTYNKOB X OIEHKM MX BO3MOXHBIX IIOCIENCTBUN IJis
OKpY Karomel cpempl;

OCO3HaHUE IIIOOATBHOrO XapakTepa 3KOJOTMYEeCKHX IpobjieM U IyTed HX
pelneHus;

CIIOCOOHOCTBH WKCIIONIB30BaTh IpHOOpeTaeMble IpU H3Y4eHUH OuoJIoruu
3HAHWS M yMEHHUS IIpH pEmIeHUU IpoOJieM, CBS3aHHBIX C pPalUOHAIBHBIM
IPUPONOIIOIG30BaHNeM  (COONIOfEeHHe NpaBWJI  IIOBEAECHUS B  IPHUPOIE,
HaIpaBJIEHHBIX Ha COXpaHEHWE pABHOBECHS B JKOCHUCTEMaX, OXpaHy BHIOB,
dKOCHUCTEM, Ouochepsl);

AKTUBHOE HENpUsTHe [NeHCTBUH, MNPHUHOCIIIMX Bpel OKpYyXXarolien
IPUPOIHON Ccpele, YMEHHE MTPOTHO3UPOBATh HEOJIArONpHATHBIE 3KOJIOTHYECKHE
HOCIIEACTBYS MPEANPUHIMAEMBIX TEHCTBUM U IPeOTBpaIlaTh UX;



HaJM9ie PasBATOIO 3KOJNIOTHYECKOTO MBIIIIEHHS, SKONOTHYECKOM KyJIbTypHI,
OIBITa NS TeNBHOCTH 3KOJIOTMYECKOM HallpaBIIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATECSI UMK B II03HABATENbHOM, KOMMYHHUKATHMBHON M COLUAIBLHOM
IIPaKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN HESTENEHOCTH SKOIOTHUECKOM
HaIpaBJIEHHOCTH;

8) HEHHOCTH HAyYHOro MO3HAHMS:

ChOPMUPOBAHHOCTE MMPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3sBUTUS HayK¥ 4 OOIIECTBEHHOM NPaKTUKH, OCHOBAHHOIO Ha JUAJlore
KyIbTYp, CIIOCOBCTBYIONIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIETYPHOM MHPE;

COBEpIICHCTBOBAHNE SI3LIKOBOM M YUTATENBCKON KyJIbTYpHl Kak CpencTBa
B32aWMOJIEHCTBUS MEXIY JIFOABMHU U IO3HAHUS MHPA;

NOHUMaHME CIENUQUKH OUONOTMM Kak HayKd, OCO3HaHWMs e& poNd B
(GOpMHPOBaHUM DALMOHAIBHOIO HAYYHOrO MBINUIEHHS, CO3JAHUH IIEJOCTHOTO
IpeCTaBlIeHusl 00 OKpY’)KalolleM MHUpe KaKk O €IMHCTBE IPUPOIBI, YEJOBEKa U
o0uiecTBa, B IIO3HAHUM IIPUPOIHBIX 3aKOHOMEPHOCTEN M pELIEHMH INPOBIeEM
COXPaHEHHUs IPUPOJHOTO PABHOBECHS;

yOEeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTHM Uil COBPEMEHHOW I[MBMIIA3AIIUN:
obecrieueHrss HOBOTO YpPOBHsS Pa3BUTHS MEIMIMHBI, CO3[AaHKME MEPCIEKTUBHBIX
OHMOTEXHONIOTUM, CHOCOOHBIX pelaTh pecypCHble MPOOJIEMBI  Pa3sBUTHS
YeJI0BEYECTBA, NTOMCKA IIyTeH BBIXOJA U3 ITI00ATBHBIX 3KOJOTMYECKHX MPOOJIeM U
obecriedeHuss mepexoga K = YCTOMYMBOMY  pa3BUTHIO,  PalOHAIBHOMY
HCIIONIb30BaHUIO IPUPOINHBIX PECypcoB M (OPMHPOBAHHIO HOBHIX CTaHIApTOB
JKU3HY;

3aUHTEPECOBAaHHOCTh B IIONY4YEHUH OHOJOrMYEeCKUX 3HAaHUH B IENIX
IOBBILIEHUsI OOImel KyJbTyphbl, €CTECTBEHHO-HAy4YHOW TIDaMOTHOCTH, Kak
COCTaBHON HacTH (QYHKIMOHAIFHON I'PaMOTHOCTH O00ydarouuxcs, GopMUpyeMoi
IIpY U3y9YEeHUU OUOJIOTHN;

IIOHUMaHH€e CYITHOCTH METOJOB IO3HAHHUS, MCIIONB3yEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTM KCIONB30BaTh IIONy4aeMble 3HaHMs [Js aHauM3a M
OOBSICHEHUSI SBICHUH OKPYXKAIOIIEro MHUpa ¥ INPOUCXOASIIMX B HEM M3MEHEHWH,
yMeHHe [enaTh OOOCHOBaHHBIE 3aKIIOYEHUS Ha OCHOBE HayudHBIX (aKTOB H
MMEIOIIUXCS JaHHBIX C LIEJBIO MTOJIyYeHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOGHOCTS CaMOCTOSITENIBHO KCIIONIB30BATh OMOJIOTMYECKUe 3HAHUS IS
pelieHus IpobieM B peabHBIX XKU3HEHHBIX CUTYaIVX;

OCO3HAHWE LEHHOCTH HAayYHOW NEeSTENBHOCTH, IOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO W UCCIEeNOBATEIbCKYIO NeATeIbHOCTh HHAUBHIYalbHO U B IPYIIIIE;

FOTOBHOCTH M  CIIOCOOHOCTH K  HENpephIBHOMY  OOpa3OBaHMIO U
caM006Pa30BaHUIO, K aKTUBHOMY IIOJNyYSHHIO HOBBIX 3HAHHM IO OHMOJIOTHH B
COOTBETCTBUY C KH3HEHHBIMHU TIOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3ynbTaThl OCBOEHHs y4eOGHOTO mpeamera «BHONOrHsy
BKJIFOYAIOT:  3HAUUMBIE [ (OPMHUPOBAHUS MHPOBO33PEHMS OOYYAFOLIMXCS
MEXIMCLHUITMHAPHBIE (MEXTPEIMETHbIE) 00IeHayYHble MOHATHS, OTPAKAOLIKE
IEJIOCTHOCT HAayYHOW KapTUHBI MHpa M CHENU(UKY METONOB IIO3HAHWS,
UCTIONB3yEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIus, SIBJEHHE, IPOIece,
CHCTEMa, Hay4HbIH (aKT, NPUHIMII, THIIOTe3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpHS,
UCCIIEJIOBAHAE,  HAONIONEHHE, M3MEPeHHe, OKCIEPUMEHT U  JpYyrHue);
yHUBepCalbHble y4eOHble nedcTBUS (IO3HaBaTelNbHBlE, KOMMYHMKATHBHEIE,

PETYISTUBHEIE), obecriequBaroIye dbopmupoBanue (bYHKIHOHATBHOM
TPaMOTHOCTH Y  COLMAaNbHOM KOMIIETEHIMH OOYYaroIluXCsl; CIIOCOOHOCTb
obydJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUINHAPHEIE,

MHUPOBO33pEHYECKME 3HAHWS U  yHHUBEpCalbHble y4deOHBIE JEHCTBHS B
IIO3HABATENILHOM ¥ COLMANbHON ITpaKTUKe.

B pesynprare u3ydeHuss OHONOrMM Ha YpOBHE CpEIHErO OBIIEro
obpazoBaHus y oOyd4aromerocs OyayT chOPMHpOBaHEl O3HABAaTEIbHBIE
yHUBEpCalbHEIE y4eOHble NeCTBYS, KOMMYHUKATHBHBIE YHUBEPCAIbHEIE YUEOHbIE
JEHCTBYS, pPEryJIATUBHBIE YHHUBEpCalbHblE Yy4eOHBIE MEWCTBUS, COBMECTHAs
JIeITENBHOCTD.

MeranpenqmMeTsHsle pe3yibTaThl OCBOGHHS MPOTPaMMBI CpemHEro oO0Iero
00pa3oBaHusI JOJDKHBI OTPaXaTh:

OBiagenue YHHBeEpPCaIbHbIMH y4eOHbIMH Mo3HaBaTeJdbHbIMH
JAeHCTBUSIMM:

1) 6a3oBbi€e JIOTHYECKHE eHCTBUS:

CaMOCTOSITENIbHO ~ (OPMYJIMpPOBaTh W  aKTyallM3UpoBaTh  Ipobiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

WCIIOb30BaTh IIPU OCBOEHUU 3HAHUN MNPUEMBI JIOTUYECKOTO MBILIIICHUS
(amamm3a, cuHTe3a, CpaBHEHUS, Kinaccuukanuu, 06001IIeH s ), paCKPBIBaTh CMBICI
OMONOTHYECKUX TIOHSATUN (BBIOENATh WX XapaKTepHble NMPU3HAKU, YCTaHABIIMBATh
CBSI3U C APYTUMU IOHATHUSIMH );

OTIpEAENATh IEIM JesSTeNIbHOCTU, 3aJaBasi IapaMeTpbl U KPUTEPUH HX
JOCTVDKEHUSI, COOTHOCUTE Pe3yJIbTaThl NeSTENbHOCTHU C IIOCTABIEHHBIMY LIENISIMH;

HCIIOIL30BATh OMOJOrHYEeCKUe IOHATHS NI O0BsACHEHUS (AKTOB U SIBICHHUH
YKVBOM IIPUPOIEL;

CTPOUTH JIOTUYECKHE pAacCyXIeHUs (MHIYKTUBHBIE, IENyKTHBHBIE, IIO
AHAJIOTWH), BBIABISITH 3aKOHOMEPHOCTH M IPOTUBOPEYMsS B pacCMaTPUBAEMBIX
SIBJIEHUSIX, (GOPMYIUPOBATE BEIBOBI ¥ 3aKIIOUEHUS,

MIPUMEHSATH CXEMHO-MO/IeIbHEIE cpencTaa TS IpeCTaBICHUs
CYIIECTBEHHBIX CBS3€H ¥ OTHOLICHWH B M3y4aeMBIX OMOIOrHYeCKUX OOBEKTaX, a



TAlOKe  MPOTHBOPEYMH  DPasHOTO  pOJA,  BBIBIEHHBIX B PasdMYHBIX
MHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTe IJIAH PELICHHS MPOGJIEMBI ¢ YYETOM aHAaNM3a MMEROIIUXCS
MaTepUaTIbHBIX U HEMATEpHAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBEL B IESTENLHOCTD, OLIEHUBATH COOTBETCTBUE PE3YILTATOB
LEeJISIM, OLICHWBATh PUCKU IIOCIEICTBUM AEATEILHOCTH;

KOODAMHUPOBATE ¥  BBINOJHATE paboTy B  YCIIOBHUSAX  PEANBHOIO,
BHPTYaJILHOIO ¥ KOMOMHIPOBAaHHOT'O B3aUMO/IEHCTBHS;

pa3BUBaTh KPEATUBHOE MEIIIIEHHE [IPH PELIEHUH KU3HEHHBIX IIPOOIIEM.

2) 6a3oBble HccIeq0BaATELCKHE NeHCTBHS:

BJIaJeTh HaBbIKaMyu y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMN NeATENLHOCTH,
HaBBIKAMH  paspellleHuss I[pobiieM, CIOCOOHOCTBI0 X TOTOBHOCTBIO K
CaMOCTOSITeJIEHOMY IOUCKY METOIOB PELIEHHs] IPaKTHUECKUX 33124, IPUMEHEHHUIO
Pa3IMYHBIX METONOB IIO3HAHUS,

HCIIONIb30BATh pA3jMYHBIE BHIBl OEATENBHOCTH II0 IOJYy4YEHHUIO HOBOIO
3HaHWs, €ro MHTEPNpETalyy, NpeoOpa3oBaHUI0O W IPUMEHEHHIO B Y4eOHBIX
CUTYyallMsIX, B TOM YHUCIIE IPU CO3aHUU yYeOHBIX U COLMAIBHBIX IPOEKTOB;

GopMupPOBaTh HAYJHBIN TUI MBIILICHHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU ITOHSATUSIMU U METOLAMU;

CTaBUTh 4 (OPMYyNUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTENbHON
JEATENBHOCTH ¥ )KU3HEHHBIX CUTYaIUsX;

BLISIBJISITE NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyallM3UupoBaTh 3anaydy,
BEIJIBATaTh TUIIOTE3y €€ pEeLUEHHs, HaXOOUThb apryMEHTBHl i1 J0Ka3aTeIbCTBa
CBOUX YTBEPXKIEHUH, 3a1aBaTh NapaMeTphl U KPUTEPUH PELLICHMUS;

QHAJIM3UPOBATh IIOJyYEHHBIE B XOAE PpELIEHWs 3aJa4d pe3yJbTaThl,
KPUTUYECKH OLEHUBATh UX [OCTOBEPHOCTH, IIPOTHO3UPOBATE U3MEHEHNE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlVsIM, OL€HUBAThH IPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE I[eNIeHAIIPABIEHHBIA IIOMCK MEepeHOoca CPEACTB U CIOCOO0B
IeHCTBUS B TPO(ECCHOHATBHYIO CPELy;

YMETh MEPEHOCUTH 3HAHWS B MO3HABATENBHYIO M IPaKTUYECKyIO 001acTH
YKU3HEEATEIIbHOCTY,

YMETh WHTEPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIE WU, IpeljaraTb OpUTMHANIbHBIE ITOAXOABI M PEILICHHUS,
CTaBUTh IPOOJIEMBI U 3a1a4t, JOIYCKAIOIINE allbTEPHATUBHEBIE PEIICHHUS.

3) paGoTa c uHpopManmei:

OPUEHTUPOBATLCS B PA3IMYHBIX HCTOYHUKAX MHGOpManuy (TeKcTe y4eOHOoro
HOCOOMsl, HAay4YHO-TIOMYJSIPHOM JMTepaType, OHOJIOTMYECKUX CIIOBapsxX U
CIIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH



MH(QOPMANKIO PA3NMYHEIX BUAOB U (OPM IPEICTABIECHHS, KPUTUYECKH OLEHUBATh
€€ TOCTOBEPHOCTh ¥ HEIPOTHBOPEYUBOCTS;

opmyEpoOBaTE 3aIPOCH U MPUMEHSTH PA3IUYHBIE METOMIBI IIPU TIOMCKE U
otbope Guonormyeckodt WHMOPMALKH, HEO6GXOIMMOM IS BBINOTHEHHS y4eOHBIX
3amady;

IPHOOPETaTh OMBIT HCHOJIH30BAHUS HH(OPMAIHOHHO-KOMMYHUKATHBHEIX
TEXHOJIOTMH, COBEPIIEHCTBOBATh KyJIbTYPy aKTHBHOI'O MCIONb30BAHHUS PA3IMUHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO ~ BbIOMpAaTh  ONTHMalbHY0  (GOpMy  IpecTaBIeHHS
bronornyeckol nHGOpMaruu (CXeMbI, rpayKu, UArpaMMBI, TaGIHIBI, PACYHKH
U Ipyroe);

UCIIONb30BAaTh HAyYHBIA s3BIK B KauecTBe CpeAcTBa Impu pabore c
Guonoruyeckolt mHMOpPMalued: INPUMEHST XUMUYECKHE, (QU3MUECKHE U
MaTeMaTU4YeCKue 3HaKd ¥ CHMBOJEI, (OpMyibl, abOpeBHaTypy, HOMEHKIATYDY,
HCIIONIb30BaTh W Npeobpa3oBLIBATh  3HAKOBO-CHMBOJIHYECKHE  CPENCTBA
HarJSIIHOCTH;

BIaAeTh  HaBbIKAMM  pAacClO3HABaHUS ¥ 3AIUTHl  WHO)OpPMAIUH,
HH(OPMaLKOHHOH! 6€30TTaCHOCTH JIAYHOCTH.

OBnajeHne yHHBePCAJIbHBIMHA KOMMYHHKATHBHBIMH AeHCTBHSAMH:

1) oOienume:

OCYLIECTBIIAT KOMMYHUKALIMU BO BCeX cdepax )KU3HU, aKTUBHO YIaCTBOBATh
B JlaJiore MM AUCKYCCHM IO CYIIECTBY 0OCyxmaeMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCHTENBHO BBHINOJIHEHHS IpeaaraeMoi
3afjauy, yYUTHIBATh MHTEPECH M COTVIACOBAHHOCTH IO3UIHMHA APYTHX YYaCTHHKOB
IaJiora Wiy JUCKYCCUH );

pacmo3HaBaTh HeBepOanbHBIE CpENCTBa OOINEHHs, IIOHMMaTh 3HAuYeHUE
COILIMANIBHBIX 3HAKOB, MPENIOCBUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CUTYaIlUH,
YMETBb CMSArYaTh KOHQIUKTEI U BECTH IIEPETOBOPBI;

BIIQJIETh Pa3NIMYHBIMU CITOCOOaMU OOINEHMS] W B3aUMOIEHCTBUS, OHUMATh
HaMepeHusl IPYTHX JOJeH, MPOSBIATh YBaKUTEIFHOE OTHOIIEHUE K COOECeTHUKY
U B KOPPEKTHOH GopMe GOopMyIupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C KCIIOIb30BaHHUEM
SI3BIKOBBIX CPEICTB.

2) coBMecTHas NeATeNbHOCTD:

IIOHUMAaTh ¥ KCIOJB30BaTh IMPEUMyIIecTBa KOMaHIHON U MHIUBUAYalIbHON
paboTHI TIpH peleHur GHOIOrHYeckKoi mpodaeMsl, 000CHOBBIBaTH HEOOXOAUMOCTD
IpUMEHEHNUsI TPYIIIOBEIX (OPM B3aUMOJEHCTBUS IPH pelleHN: y4eOHOH 3anaum;

BLIOMpATh TEMATWKy ¥ METOABI COBMECTHBIX HeHcTBhil ¢ ydéroMm oOmmx
HHTEPECOB ¥ BO3ZMOXKHOCTE! KaXXIOr0 YjeHa KOJUIEKTUBA,



NpUHKMaTe I  COBMECTHOM  JEATEeNbHOCTH, OpraHM30BHIBATh U
KOOPIMHKMPOBATh NEHCTBHS IO €€ NOCTIDKEHWIO: COCTAaBJIATh IIaH AEHCTBHIA,
PacIpeNensTe POl C Yy4€TOM MHEHMH y9JacTHHKOB, OOCYXIaTh DE3yIbTaThl
COBMECTHO# paboTEI;

OLIEHUBATh Ka4YeCTBO CBOEro BKJIafa M KaXKIOrO yYaCTHMKA KOMaHIBl B
obmui pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSM;

Opefyaratb HOBBIE IIPOEKTHI, OLEHMBATh HAEH C IIO3MIUH HOBU3HEL,
OPUTHHAIIBHOCTH, IIPAKTHUECKON 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTpPATETHUECKOe IOBEIEHHE B PasIMyYHBIX
CUTYalUsIX, IPOSBJIATE TBOPYECTBO U BOOOpaKeHUE, OBITH HHUIIMATUBHEIM.

OgsiiafgeHne yHHBepCaIbHBIMH PeryJATHBHLIMH AeHCTBHIMHE:

1) camoopranmusanms:

WCIIONIB30BaTh OHONOTWYECKUE 3HAHMS MU BBISBJIEHHS OPOOIEM U HUX
pELIEHNs B )KU3HEHHBIX ¥ YI€OHBIX CUTYyallUsX;

BEIOMpaTE Ha OCHOBE OHOJIOTHYECKHX 3HAHMM IENeBhlE M CMBICIOBEIE
YCTaHOBKM B CBOMX JEHCTBUSAX M IIOCTYIKaxX IO OTHOIIEHHWIO K >KUBOM NPHPOIE,
CBOEMY 3[0OPOBBIO U 37I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENILHO OCYILECTBIIATh II03HABATENBHYIO HESTEIbHOCTD, BBHISBIISATH
npobIeMsl, CTaBUTh ¥ (GOPMYIHPOBAaTh COOCTBEHHBIE 3a/laud B 06Pa30BaTEbHOM
JESTENBHOCTY U )KU3HEHHBIX CUTYAIlUsIX;

CaMOCTOSITENIbHO COCTaBNIATh IUIAH pelIeHus npobjemMbl ¢ y4&ToM
MMEOLIUXCSl PECYPCOB, COOCTBEHHBIX BOBMOXXHOCTEH U MPENIIOYTSHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

PacCIIUPSATh paMKU y4eOHOro peiMeTa Ha OCHOBE JIMYHBIX NIPEATIOYTEHUH];

JeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a PElICHUE;

OLIEHUBaTh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBAaTh (OPMHUPOBAHUIO M IPOSIBICHUIO IIUPOKOW SPYyAULUH B
pasHBIX O00JIaCTSIX 3HaHWM, INOCTOSIHHO IIOBBIIIATh CBOM 0Opa3oBaTENbHBIA MU
KyJBTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHTYyallUsSM, BHOCUTb KOPPEKTUBBHI B JEATENBHOCTD,
OLIEHUBATH COOTBETCTBHE Pe3yJIbTATOB IIEIISIM;

BJIQIETh  HaBBIKAMY  TIO3HABATENbHOM  pediekcuu Kak  OCO3HaHMs
COBEpIIaeMbIX MHEeWCTBUH ¥ MBICIUTENBHBIX IIPOIECCOB, HMX pE3yIbTaTOB MU
OCHOB@HWM, WCIIONL30BaTh MPUEMBI pedIeKCHH IS OLEHKU CHUTyallud, BeIOOpa
BEPHOTO PELICHUS;

YMETh OILIEHHBATh PHCKA ¥ CBOEBPEMEHHO IPHHMMATL PELICHUS II0 HUX
CHIDKEHHUIO;



NpUHEMaTb MOTHUBBI U aApPryMEHTHI APYTAX IIpYU a”Hallu3€ pe3yJIbTaTOB
JACATECIBHOCTH,

3) npuHsTHE Ce0s U APYTHX:
NPYHUMATH Ce0sl, IOHUMAs CBOYM HEIOCTATKH U JOCTOMHCTBA,

NpYHUMaTh MOTHMBEI M apryMEHTHl IPYTMX IPH aHalu3e pe3ylJbTaToB
IEeSITeTbHOCTH;
IpX3HaBaTh CBOE IPaBO ¥ MPAaBO APYTUX Ha OLIMOKHU;

Pa3BUBATH CIIOCOOHOCTH IIOHMMATh MUP C IO3KIMU IPYTOro 4eIoBeKa.
NPEJMETHBIE PE3YJIBTATHI

[lpenMeTHBIE pe3ynbTaThl OCBOEHUS COAEPXKaHUS y4eOHOro IpeaMeTa
«buonorus» Ha yriuyONEHHOM YpOBHE OpPMEHTHUPOBAaHEI Ha obecledeHue
npoduneHOro  obydeHus  oOywarommxcs — 6uomormu. OHHM  BKIIIOYAIOT:
crenubuyUecKue Ui OMOJIOTUY Hay4YHbIe 3HAHWs, YMEHHS ¥ CIOCOOBI NeHCTBHH 110
OCBOEHMIO, MHTEPIPETALUY U NPeoOpa30BaHUIO 3HAHUM, BBl JESTEILHOCTH I10
MOJIyYEHHUIO HOBBIX 3HAHUM U UX IPUMEHEHHUIO B PA3IMYHBIX YUeOHBIX, a TaKXKe B
peaNbHbIX JXU3HEHHBIX CUTyalusX. [IpenMeTHble pe3yibTaThbl MPenCTaBIEHBI IO
rofiam U3y4eHwusl.

IIpenmeTHBIE pe3ynbTaThl OCBOEHHs y4eOHOro mpemmera «buosorus» B 10
Knacce NOJDKHBI OTPAXXKATH!

COPMHUPOBAHHOCTH, 3HAHUH O MeCTe ¥ pOJM OHOJIOTHM B CHCTEME
ECTECTBEHHBIX HayK, B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B
IO3HAHMM  3aKOHOB INpUPOABI M  pEIleHWH M[pobJieM  palroHAIbHOTO
IIPAPOIONONE30BaHUS, O BKJIale POCCUMCKUX U 3apyOEeXHBIX yUEHBIX B pa3BUTHE
OHOJIOTHH;

BIaJEHHE CHUCTEMOW OWOJIOrMYECKMX 3HaHWH, KOTopas BKIOYAET:
OCHOBOTIOJIArarolyie OWOJOrMUYeCKHe TEPMUHBI W IOHSATUS (OKU3Hb, KIIETKa,
OpraHu3M, MeTaboNu3M, TIOMEeOoCTa3, CaMOpEryJslHUs, CaMOBOCIPOU3BENEHUE,
HaCJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M pa3BHUTHE), OMOIOrMYECKUEe TEOpUHU
(xnerounas teopus T. llIsanna, M. [llneiinena, P. BupxoBa, xpoMocoMHasl TeOpHs
HacnencTBeHHoctH 1. Moprana), yuenus (H. W. BaBuinoBa — o0 LeHTpax
MHOrooOpa3uwsi ¥  TNPOUCXOXACHUS  KYJIbTypHBIX  pacTeHUi),  3aKOHBI
(emuHOOOpA3WsI MOTOMKOB IEPBOTO IOKOJEHUsS], PACILICTJICHNs, YUCTOTBHI T'aMET,
HE3aBUCHMOro HacienoBaHuss [. MeHnens, TOMOJIOTHYECKUX DINOB B
HaCJIEICTBEHHOMN U3MEHYHBOCTH H. n. Baswuiiosa), TIPUHITUIIEI
(KOMILIEMEHTApHOCTH );

BIIAJICHWE OCHOBHBIMH METOJAMHM HAyYHOTO II03HAHUS, MCIONb3YEMBIX B
OMOJIOTHYECKUX MCCIENOBAHUAX JKMBBIX OOBEKTOB (ONKCaHME, W3MEPEHHE,
HaOIIIOIeHNEe, SKCIIEPUMEHT);



YMEHKE BBIIENSATH CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U
OYKapuoOT, OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHCJe
Gakrepuii, rpuOOB, pacTeHNI, JKUBOTHBIX U YENIOBEKA, CTPOEHHUS OPT'aHOB U CUCTEM
OpPraHOB pPAaCTCHHUM, IKMBOTHBIX, YEJIOBEKAa, IIPOIECCOB IKU3HENESTENbHOCTH,
IIPOTEKAIIIUX B OPraHW3Max PAaCTeHUH, )XUBOTHBIX U YEJOBEKA, OMOIOTUYECKUX
NIPOLECCOB: OOMEHa BEECTB (MeTabOoNU3M), IPEeBpAIleHNs] SHEPTUH, OPOKEHHS,
aBTOTPOMHOr0 U reTepOTPO(HOro THIOB MUTAHMS, POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeW03a, raMeTOreHes3a, 3MOpHUOreHesa, MoCTIMOPHOHAIBHOIO Pa3BUTHS,
PasMHOXKEHHUSI,  HHIMBHMIYaJlbHOTO  pa3BUTHS  OpraHu3Ma  (OHTOreHEe3a),
B3a¥MOJICHCTBHUS I'€HOB, F'€TePO3UCa, HCKYCCTBEHHOTO 0TO0DA;

YMEHHEe YCTaHaBIUBaTh B3aHMOCBSI3M MEXIY OpPraHOWIAMM KJIETKA U HUX
(QyHKIMSMHE, CTPOSHHEM KIETOK pa3HbIX TKaHeW W WX QYHKIUAMH, MEXIY
OpraHamMy ¥ CHUCTEMaMHd OpPraHOB y pacTeHWi, JXHBOTHBIX U YEJIOBEKA M HX
GyHKIMAME, MEXIy CHCTeMaMH OPraHOB M HMX (QYHKIMSIMH, MEXAY 3TalaMu
oOMeHa BEeLIEeCTB, dTalaMy KIETOYHOTO IUKJIA U )XH3HEHHBIX [IAKJIOB OPraHU3MOB,
STanamMy 3MOPHOHANEHOTO DPa3BUTHUS, MEHOTHIOM ¥ (EHOTHIIOM, (EHOTHIIOM H
(baxTopamu cpenbl OOUTaHuUS;

YMEHKE BBISBIIATE OTIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
PaCTeHUM, )XUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOLINE AapryMEHTHI, OHOJOTHMYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIAKY I JOKa3aTelbCTBA POJICTBA OPraHU3MOB pPa3HBIX
CHCTEMaTUYEeCKUX TPYIIIT;

yYMEHHE pelIaTh OMOJIOTHYECcKHe 3aa4t, BBISBIATh IPUIUHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIENyeMbIMU OUOJIOIMYECKIMY IPOLECCaMH U SIBICHUSMH, AeaTh
BBIBOJBI ¥ IIPOTHO3BI HA OCHOBAHUY NOJIyYEHHBIX Pe3yJIbTaTOB;

yYMEHHE BBINONHSITE J1ab0paTOpHBIE M INpaKTHYecKue paboThl, COOIIONATH
IpaBuia Ipy paboTe ¢ y4eOHBIM U 1ab0paTOPHEIM 000pyJOBaHUEM;

yMEHHE BBIIBUIaTh THIIOTE3bl, INPOBEPSITh UX OSKCIEPUMEHTAIbHBIMU
cpencTBaMy, (opMyNupys Ielb HCCIeIOBaHWs, aHAIU3UPOBATH IIOJNyYCHHBIE
pe3yJbTaThl ¥ 1ENaTh BEIBOB;

yMEHHE Y4acTBOBAaTh B y4eOHO-HCCIENOBATENbCKON paboTe IO OHOIOrHuH,
OKOJIOTHY ¥ MeNUIKHe, IPOBONMMOM Ha 0Oase IIKOJBHBIX HAy4HBIX OOILIECTB, U
nyONMYHO  TPEACTaBIsATH  I[ONyYeHHbIE  pe3ylbTaThl Ha  yYEHHYECKUX
KOH(epEeHIHUsIX;

YMEHVE OIIEHWBATh JSTUYECKUE AaCIEeKThl COBPEMEHHBIX HCCIEeIOBaHUN B
obmactd  OuWoyoruwt W MENMIMHBl  (KJIOHHPOBaHME,  MCKyCCTBEHHOE
OILIOIOTBOPEHUE, HANPABIEHHOE M3MEHEHHWE I'€HOMa U CO3/IaHME TPaHCTE€HHBIX
OpraHu3MOB);



YMEHHE OCYINECTBIATH OCO3HAHHBIA BEIOOp Oymymeit mpodeccroHanbHOM
IEATENIBHOCTH B 00NAacTd OHONOrUHM, MEIULMHBIL, GHOTEXHOJOTHH, BeTEpHHAPUH,
CEJIBCKOT0 XO3SHCTBA, NUIIEBON IMPOMBIIIIEHHOCTH, YIIyOIaTh MO3HABATENbHEII
VHTEPEC, HAPABIICHHBI! Ha OCO3HAHHBIN BBEIOOP COOTBETCTBYIOLIEH Mpodeccuy U
NPONIOIDKEHNHE  OUONOrMYecKoro o0pa3oBaHMsS B OpPraHW3AUUAX CPEXHEro
IPO(PECCUOHATBHOTO U BHICIIEr0 06pa30BaHMUs.

IIpenmeTHBIe pe3ynbTaTel OCBOEHUsS ydyeGHOro mpenMmera «Buomorus» B 11
Knacce NOJDKHBI OTPAXKATh:

ChOpPMHPOBaHHOCTh 3HAHHM O MeCTe M pONM OHOJNOTHH B CHCTEME
CCTECTBEHHBIX HayK, B (GOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYJIHOM
KapTUHBl MUpa, B IO3HAHWM 3aKOHOB IIPUPOABI U PELIEHUH 3SKOJOTHYECKUX
npobiieM deNoBEYeCTBa, @ TAaKXKE B DELIEHAM BOIPOCOB paIMOHANBHOIO
IPUPOIONOIL30BaHKs, 1 B (HOPMHUPOBAHUM I[EHHOCTHOTO OTHOIUEHUS K MPUPOIE,
00IIeCTBY, YETOBEKY, O BKJIaJe POCCHMCKUX M 3apyOEKHBIX YYEHBIX-GHOIOrOB B
pasBuTHe OUOJIOTHY;

YMEHHE BIaJeTh CHCTEMOW OMOJIOrMYecKUX B3HAHWM, KOTOpas BKIIFOYAET
ONpeneyieHWs] Y TOHUMaHKWE CYLIHOCTH OCHOBOIIOJIATaIOIIUX OHOJOTHYECKUX
TEPMHMHOB ¥ IOHATHH (BHI, dKOocHcTeMa, Ouocdepa), OHOJIOTHUECKHE TEOPHUU
(sBomronvionHas Teopust Y. JlapBrHA, CHHTETHYECKAsT TEOPHS SBOJIIOIMHI ), YUEHHUS
(A. H. CeBepioBa — 0 ImyTsx ¥ HampaBlIeHUsX dBosrormu, B.M. Bepranckoro — o
ouochepe), 3aKoHbl (reHetuyeckoro paBHoBecus k. Xapau u B. Baiin6epra,
sapopeieBoro cxoxcrsa K. M. bospa), mpasuna (murmmyma IHO. Jlubuxa,
OKOJIOTUYECKOM NHUpaMUABl SHEpruu), rumotessl (rumoreza «vupa PHK» V.
I'unbepTa);

yMEHHE  BJaNeTh  OCHOBHBIMA  METOJaMH  HAy4yHOrO  ITO3HAHWUS,
UCIIONIb3YEMBIMY B OMOJOTUYECKUX UCCIEIOBaHUSX KUBBIX OOBEKTOB U SKOCUCTEM
(omumcanme, u3MepeHue, HaOJIOJEHUE, SKCIEPUMEHT), CIoCO0aMU BBISBICHUS U
OLIEHKM aHTPONOTEHHBIX U3MEHEHUH B IPUPOAE;

YMEHUE BBIOENATH CYLIECTBEHHbIE NPHU3HAKH: BHUAOB, OHOT€OLIEHO30B,
3KOCHUCTEM X OHOcdepsl, CTaOMIN3UPYIOIEro, IBUXKYIIEro ¥ pPa3pbIBAOLIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO U CHUMIIaTpUYECKOr0
BUI000pa30BaHusl, BIMSHIS ABMKYIIUAX CHJI 3BOJIIOIMH Ha reHOGMOH/ IOMyJIsAIUY,
MPUCIIOCOOIEHHOCTH OPraHu3MOB K Cpene OOWTaHuUs, YepeNOoBaHus HallpaBlICHUH
SBOJIFOIIMHY, KPYTOBOPOTA BEIIECTB U NOTOKA SHEPTUH B 9KOCUCTEMAX;

YMEHHE YCTaHaBIIMBAaTh B3aWMOCBSI3U MEXIy IIpolLieccaMHd 3BOJIOLWH,
IBIDKYIIUME CHJIaMH aHTPOIIOreHe3a, KOMIIOHEHTaMH pPa3IMYHbIX 3KOCHCTEM H
IPUCITOCOOICHUSIMU K HUM OPraHU3MOB;

YMEHHE  BBIABISTE  OTJIMYMUTENbHbIE  IPU3HAKUM  JKMBBIX  CHCTEM,
IPUCIIOCOONEHHOCT BUIOB K Cpene oOWTaHWs, abMOTHYECKMX M OHOTHYECKUX



KOMIIOHCHTOB ~ 3KOCHCTEM, B3aMMOCBA3€H OpraHM3MOB B  COOOIIECTBAX,
AHTPONIOT€HHbIX U3MEHEHUH B 3KOCHCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIONb30BaTh COOTBETCTBYIOMINE AapTyMEHTHI, OUONOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIMKY JUISL [JOKA3aTeNbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CHCTEMaTUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB ¥ Cpelbl OOHTaHUS, eAUHCTBA
YENOBEYECKUX DPac, HEOOXONMMOCTH COXPaHEHHs MHOrooOpasHs BHIOB U
SKOCHCTEM KaK yCJIOBHUS COCYILECTBOBAHUS MIPUPOLI ¥ YEIOBEUECTBA;

YMEHHE pelnath 0HoI0ruyeckue 3afa4uu, BhISBIATh TPHYMHHO-CIIEICTBEHHbIE
CBSI3U MEXIY HCCIIeyeMBbIMH OHOIOTHYECKUMH MIPOLIECCAMU U SIBICHUSIMH, JeIaTh
BBIBOJIBI ¥ IPOTHO3bI HA OCHOBAaHKY IIOJIyYEHHEBIX PE3Y/IbTaTOB;

YMEHHE BBHINONIHATL JabOpaTOPHBIE M NpPaKTHYECKHE DPabOThl, COOIIONATH
npasuiia rpu paboTe ¢ yueOHBIM U 1ab0paTOpHEIM 060PYI0BaHUEM;

YMEHUE BBIIBUTaTh THMIIOTE3bl, INPOBEPITH HUX OSKCIEPUMEHTAILHBIMU
cpexcTBamu, (GOpMyJIHPYsl LENb WCCIENOBAHUS, aHAIM3UPOBAThH IIOTydeHHBIE
PE3yNBTaTHI U ENaTh BEIBOIE;

YMEHKE Yy4acTBOBAaTh B Y4eOHO-HCCIIEOBATENbCKON paboTe Mo GHOJIOTHUH,
9KOJIOTMM U MeIMIWHE, IPOBOAMMONM Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W
MyONMYHO  MpPENCTaBIATH  [OJNYYEHHBIE  Pe3ylbTaThl HA  YYEHHYECKHX
KOH(EepeHIUsIX;

YMEHHE OIIEHUBATh TUIIOTE3BI ¥ TEOPHH O IPOUCXOXKACHUY KU3HHU, YeJIOBEKa
U YEIOBEYECKUX pac, O IPUYMHAX, NMOCIENCTBUIX U CIIOCOOaX MpemoTBpalleHHUs
ro6aNbHBIX U3MEHEHUH B Oruochepe;

YMEHHE OCYLIECTBISATh OCO3HAHHBIM BBIOOp Oyamymieil mpodeccuoHaTbHOM
JEeATEeNBHOCTY B 00IacTH OHMOJIOTHH, SKOJIOTUH, IPUPOOIIOIB30BaHMUSI, MEIUIMHEI,
OHOTEXHOJIOTUY, IICHXOJIOTHH, BETEPUHAPHHU, CEJIbCKOTO XO3SMCTBA, NHUILIEBON
IPOMBIIIJIEHHOCTH, YINIyONsATh IIO3HABATENbHBI WHTEpEC, HallpaBIIEHHBIH Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTByIOINEH  mpodeccHd ¥ MPOHOJDKEHHE
Huosoruyeckoro oOpazoBaHUs B OpPraHU3ALUIX CPeIHEro Mpo(ecCHOHANTBHOTO U
BBICIIEr0 0Opa30BaHUS.
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VYYEBHO-METOUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHAJIBI JUISI YYHEHUKA
* Bronorust, 10 knacc/ ITaceunnk B.B., Kamernckuit A.A., Py6uor A.M. u npyrue;

2

nox penakuueit Ilaceunnka B.B., AkumorepHoe 06mmecto «M30aTebeTBO
«IIpocBemmenuey

* Buonorus, 11 xnace/ Iaceunuk B.B., Kamenckuit A.A., Pybuos AM. u
Apyrue; nox pepaxuued [Taceunnka B.B., AkuronepHoe 061mecTBo

«HzpatenscTBo «IIpocseinenuey

METOIJUYECKUE MATEPUAJIBI IS YUUTEJA
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://edsoo.ru/mr-himiya/

https://doc.fipi.ru/metodicheskaya-kopilka/metod_rek_estnauch.pdf

M ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI 1 PECYPCHI CETH
HUHTEPHET
http://doc.fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko/sredneye-
obshcheye-obrazovaniye/himiya 10-11_un_kodifikator.pdf

https://resh.edu.ru/subject/29/
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