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HOACHUTEJBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmsbl MO OMOJOTHU TEOPETUUYECKYIO OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COACpIKAHUS YUEeOHOro MpeaMeTa
«buonorus» cocTaBuUiM: KOHUeNTyaidbHble TmojoxkeHus PIrOC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COJep)KaHus, pe3ylbTaToB OOYy4YeHHUS U
TpeOOBaHMI K YPOBHIO TIOJITOTOBKH BBITYCKHUKOB, MIOJIOKEHUS 00 OOIINX TEIIsIX
U MPUHIIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHETO
obmero obpazoBanuss B Poccuiickoit ®Depepanuu, a TakKe IOJOXKEHUS O
cnenupuke OWomoruu, €€ 3HAYCHWHM B TIO3HAHUM JKUBOW TMPHUPOJBI H
oOecIieueHny CyIIeCTBOBAHUS YeI0OBEYECKOT0 001mecTBa. CorinacHO Ha3BaHHBIM
MTOJIOKEHUSM, OIPEAeSICHbB OCHOBHBIC (DYHKIIMHA TIPOTPAMMBI TI0O OMOJIOTHU | €€
CTPYKTYpa.

[Iporpamma 1o Ouonoruu na€T mNpeAcTaBiICHUE O LEsiX, o0 oOrmiei
CTpaTerud OOY4YEHWs, BOCIHUTAHWUS W PA3BUTHS OOYYAIOIIMXCS CpPEICTBAMH
ydueOHOorO mpenMera «buomorus», omnpeaenser o0s3aTENBHOE TPEIMETHOE
COJIep)KaHUe, €ro CTPYKTypy, pacmpeielieHHe Mo pa3ienaM W TeMaw,
PEKOMEHTyEeMYIO0 MTOCIIeI0BATEILHOCTh U3YUCHHS y4eOHOTO MaTepuraa ¢ yaéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pPa3oBaTEIHHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuXcs.

B mnporpamme 1o OHMOJOTMM TakKKe YUYUTHIBAIOTCS TpPEOOBaHUS K
TUTAHUPYEMBIM JTUYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yibTaTam
oOyueHuss B (GOPMUPOBAHMHM OCHOBHBIX BHJIOB Y4COHO-TIO3HABATEIHHOM
JeSATeIbHOCTH/YUEOHBIX JIEUCTBUIM OOYYaIOIIUXCS MO OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B niporpamme o 6uosnoruu (10—11 kiaccel, 0a30BbIi ypOBEHB) peaiu30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B HM3yYCHHM OHWOJIOTHH, Ojarojaps 4deMy B HeEl
MPOCMATPUBACTCS] HANPABICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
(GbopMHpOBaHHEM  ©CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IICHHOCTHBIX
OpHCHTAllUH JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUHA O
3I0pOBOM 00pa3e >KM3HU U OEPEKHBIM OTHOILIEHUEM K OKPY Kalollel MpUpoIHON
cpene. [loaTromy Hapsimy ¢ u3ydeHHEM OOIIEOMOIOTHUYECKUX TEOPUM, a TaKXKe
3HAHUN O CTPOEHUHW >KHBBIX CHUCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX
POTEKAIOUIMX B HUX MIPOLIECCOB B IIporpaMmme o OMOJIOTHH YIEIeHO BHUMAaHHE
UCIOJIb30BAHUIO TMOJYUYEHHBIX 3HAHWW B TMOBCEAHEBHOW >KM3HU ISl PEILICHUS
MPUKJIAAHBIX 33/1a4, B TOM YKCIIe: MPOPUITAKTUKHA HACIEICTBEHHBIX 3200 IeBaHUI
YeJIOBeKa,  MEIUKO-TEHETHYECKOTO  KOHCYJIBTHPOBAaHMS,  OOOCHOBAHUS
AKOJIOTUYECKH LEJIECO00Pa3HOr0 MOBEACHUS B OKPYKAIOLIEH MPUPOIHON cpejie,



aHalIM3a BIIMSHHUS XO3SMCTBEHHOM JEATEIbHOCTH YEJIOBEKa Ha COCTOSIHHE
MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIIEHHE BHUMAHHUS K MPUKIIATHON
HampaBJICHHOCTH  yuyeOHoro  mpeamera  «buonorus»  MpPOAUKTOBAHO
HEO0OXOIUMOCTBIO O0ECIIEUEHUsI YCIOBUM JIJISl PEIICHHs] OJTHOM U3 aKTyaJIbHbIX
3a/a4 IIKOJIBHOTO OMOJOTHMYECKOro OoOpa3oBaHMs, KOTOpas Mpearoaraet
(dopMupoBaHre y 00ydaroluxcs CIOCOOHOCTH aJaNTHPOBATHCS K U3MEHEHHSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeAaHero oOuiero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecTto. OHa obecrieunBaeT GOPMUPOBAHKE Y OOYHAIOIIUXCS MPEICTABICHUNA O
Hay4YHOU KapTHHE MUpa, paciiupseT U 0000IIaeT 3HaHus O )KMBOU PHUPOAE, €€
OTJINYUTEINIBHBIX MPU3HAKAX — YPOBHEBOM OPraHU3AIlMU U SBOJIOLUU, CO3HAET
yCIOBUSL JJIsi: TO3HAHUS 3aKOHOB JKMBOM  INpuUpoAbl, (HopMHUpOBaHUS
(YHKIIMOHAJIBHONW TPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe€30macHOro obpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIIEHHUS K YKUBOH
MPUPOJE U YETOBEKY.

Bonpiioe 3HaueHne OMONIOTUsl UMEET TAK)KE JIS PEILICHUS BOCITUTATENbHBIX
M pa3BUBAIONIMX 3aJad CpEJHEero oomero oOpa3oBaHMs, COLMATU3ALUU
obyuarommxcs.  M3ydenune  Ouonoruu  oOeclieuyMBaeT  YCIIOBHS IS
(opMHpPOBaHUS UHTEIIEKTYaIbHBIX, KOMMYHUKALIMOHHBIX U HHPOPMALIMOHHBIX
HaBBIKOB, 3CTETHYECKOU KYJIbTYpPhI, CHOCOOCTBYET MHTErpallud OMOIOTUYECKUX
3HaHUU C TMPEACTABICHUSMU M3 JAPYTUX y4E€OHBIX MPEAMETOB, B YAaCTHOCTH,
¢usuku, xumun M reorpaduu. Ha3zaHHble MOJIOKEHUS O NpeIHA3HAYCHUU
yueOHoro mpenMera «buonorus»y coctaBUIM OCHOBY Uil OINpeAesieHUs
MOXO0/I0B K OTOOPY U CTPYKTYPHPOBAHUIO €r0 COAEPHKAHUS, PEICTABIEHHOTO B
nporpamme 1o OMOJIOTHH.

OT60p conepskanus yueOHOTO npeameTa «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C MO3UIUN KyJIbTYpOCOOOPAa3HOTO MOAX0Ad, B COOTBETCTBUHU C
KOTOpPBIM OOy4Yaroniuecs: AOJKHbI OCBOUTh 3HAHMUSI U YMEHHUS, 3HAUUMBbIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEICIAIONIUNE aJCKBATHOE TOBEJCHHE
YeJIOBEeKa B OKPYIKaIOIIEeH MPUPOIHON cpelie, BOCTpeOOBaHHBIE B TOBCEHEBHOM
KU3HU U IPAKTHUECKOH JesaTenbHOCcTH. Oco00e MEeCTO B ATOM cHCTeME 3HAHUM
3aHUMAIOT  BJIEMEHTBl  COAEpP)KaHHsA, KOTOpbIE CIYy’KaT OCHOBOM IS
dbopMupoBaHUs MPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYUHOU KapTUHE
MHUpa U HEHHOCTHBIX OPUEHTAUSAX JIMYHOCTH, CITIOCOOCTBYIOIIMX T'yMaHU3AINH
O1oI0rHUecKoro oopa3zoBaHusl.

CtpyKTypHpoBaHHE COAEpX)aHUS Y4eOHOro MaTepuaja B Mporpamme 1o
OMOJIOTHH OCYIIECTBICHO C YYETOM MPHUOPUTETHOTO 3HAUEHHUs 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alNU



U DSBOJIONMU. B COOTBETCTBUM C 3THUM B CTPYKType Y4YeOHOTO mMpeaMera
«bwuoiiorus» BBIAEIEHBI CIEAYIOIINAE COAEPKATEIbHbIE TUHUM: «buonorus kak
Hayka. MeTojibl HayuyHOTO MOo3HaHU», «KileTka kak OMOoJIorHdecKas CUCTEMAY,
«Opranm3sMm Kak Owuojormueckas cuctemMa», «CucremMa U MHOrooOpasue
OPraHUYeCKOTO MHpPa», «IBOJIONUSA >KUBOU NTPUPOIBD, «IKOCUCTEMBI H
MPUCYILIHE UM 3aKOHOMEPHOCTI.

enp m3ydenus ydeOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE OOYyYarONIUMUCS 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIHHOM
OpraHu3allid >KUBBIX CHCTEM pa3HOIO paHra W MPUOOPETEHHUE YMEHH
WCTIOJB30BaTh 3TH 3HAHUA ISl TPAMOTHBIX ACHCTBUM B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3yueHus yueoHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CreunBaeTCs peIICHUEM CIISAYIOIINX 3a/1a4:

OCBOEHHE O0YYaIOIIUMHUCS CUCTEMbI 3HAHUN O OUOJOTUYECKUX TEOPHUSIX,
YUYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3ax, MpaBUiaxX, CIyXKalux
OCHOBOM 711 pOpMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOJaX HAyYHOTO I[I0O3HAHMS, CTPOEHWH, MHOT000pa3uu u
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPA3HOTO YpPOBHS OPTaHMU3AIMHU, BBIIAOIINXCS
OTKPBITUSIX U COBPEMEHHBIX UCCJIEAOBAaHUAX B OUOJIOTHH;

dbopmupoBaHre y 0Oy4aromuXcs MO3HABATEIbHBIX, HHTEIUICKTYaIbHbIX U
TBOPUYECKUX CIOCOOHOCTEH B MpPOIIECCE aHaIN3a JAHHBIX O MyTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIOB, WACH U MOAXOJOB K U3YUYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydYalomMXcs OO0miel KyabTypbl, (YHKIMOHAIBHOU
rPaMOTHOCTH, pa3BUTHE YMEHUH OOBACHATL U  OICHUBATh  SIBJICHUS
OKpY>Kalolllero MHpa >KUBOM MPUPOAbl HA OCHOBAHMM 3HAHUW M OIbITA,
MOJTYYEHHBIX TIPU U3yUYECHUU OUOJIOTHH;

dbopmupoBaHre y oOydYaromMXcss YMEHUN WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTHYECKUX 3HAHUN B MPAKTUUECKON NESITEIHHOCTH YeIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHH;

BOCITUTaHNE YOCKAEHHOCTA B BO3MOKHOCTU TIO3HAHUS YEIIOBEKOM SKHBOM
MPUPOJIBI, HEOOXOJAMMOCTH OCpEKHOTO OTHOIICHHMS K HEHW, COONIOACHUS
ATUYECKUX HOPM MPHU MPOBEIACHUMN OUOJIOTUUECKUX UCCIICIOBaHUM;

OCO3HAHHUE IIEHHOCTH OHWOJIOTMYECKUX 3HAHUMW JJIsI TOBBIMICHUS YPOBHS
AKOJIOTUYECKOMN KyJIBTYPHI, 11l POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIpUMEHEHNE MPUOOPETEHHBIX 3HAHUI U YMEHUI B IOBCEIHEBHON KU3HH
JUISL OLIEHKH TTOCJIECTBUN CBOEU JIESITEIbHOCTH 0 OTHOLICHHIO K OKPYKaIOIIEeH



cpene, COOCTBEHHOMY 3/J0pPOBbIO, OOOCHOBaHHWE M COONIOJICHHE Mep
poIaKTHKN 3a00I€BaHUT.

B cucreme cpeanero obmiero odOpazoBanus «buonorus», nzyuaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaIMeTHOM 00acTh « EcTecTBeHHO-HAYyYHBIE TIPEIMETHD.

Jlnst w3ydenums: Owojorud Ha 0a30BOM ypOBHE CpEIHETrO O0O0IIero
obpazoBaHus oTBoaUTCs 68 yacos: B 10 kiacce — 34 vaca (1 gac B Heenmo), B 11
kiacce — 34 yaca (1 gac B Hefienio).



COILEPKXAHUE OBYYEHUSA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIPyTUMHU €CTECTBEHHBIMH HayKaMu, (GUIOocOPHUei, ITHUKON, ICTETUKOW U
npaBoM. Ponp Ouosiorum B (OpMHPOBAHWM COBPEMEHHOW HAyYHON KapTHUHBI
mupa. Cucrtema OMOJIOTUYECKHUX HaYK.

Meronpl TO3HAHUS JKUBOM MpUPOIbl (HAOIIOJEHUE, OSKCIEPUMEHT,
ONMKCaHWe, HU3MEpEHue, Kiaccu(ukanus, MOJEIMPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX ).

JeMoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u O.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHUS JKUBOW MTPUPOIBD).

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

[Tpaktuueckas padora Ne 1. «Mcnonp3oBaHue pazmuvHBIX METOJIOB TPH
U3YUYCHUH OMOJIOTHUYECKUX 00BEKTOBY.

Tema 2. ’)KuBble CHCTeMbI U MX OPTraHU3AIUS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3y4YeHHs OHOJIOTHH.
OTnauyue KUBBIX CUCTEM OT HEOPTaHUUYECKON TTPUPO/IBI.

CpoiicTBa OmocHCcTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM: MOJICKYJISIpHBIM, KJICTOYHBIA, TKaHEBBIA, OPTraHU3MCHHBIM,
MOMYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKUI ),
Oouoc@epHsbIi.

JdeMoHcTpanuu:

Tabmuibl u cxeMbl: « OCHOBHBIC TPU3HAKH KU3HNY, « Y POBHU OpraHU3aIlluN
YKABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumnuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKHM COCTAB KJIETKU. XMMHUYECKUE DJIIEMEHTBI: MAaKPO3JIEMEHTHI,
MHKpPO3JIEeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOALI M MUHEpAJbHBIX BellecTB B kieTtke. Ilogaep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHure 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumble W 3aMEHMMbIE AMHUHOKHUCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpBI OEITKOBOI MOJICKYJIbI (IEpPBUYHAS, BTOPUYHAS, TPETUIHAS U



YETBEPTUYHASI CTPYKTypa). XHWMHUYECKHE CBOMICTBAa OenkoB. buonorumueckue
GyHKIMN OEIKOB.

®epMmeHTHl — Ouosioruueckue Karamuzatopsl. CrTpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuuduyHoctb. Kodepmentsl. ButaMuHsI.
OTnuunst GpepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MOHOcaxapuabsl (IJOKo3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibel (caxaposa, JlakTo3a) W MoJucaxapubl (Kpaxmani, TIUKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.

Jlunuapl:  Tpurmunepuasl, ¢Gochonunuabl, cTepouasl. [ uapoduibHo-
ruipodoOHbIle CcBOMCTBA. buonormueckue ¢GyHKkuuu aunuaoB. CpaBHEHUE
YIJIEBOJOB, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunoseie xucnotel: JJHK wu PHK. Hykneotnnsr — MoHOMEpHI
HyKJIeMHOBBIX KucaoT. Ctpoenue u pyukiuu JJHK. Ctpoenue u pynkuuu PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIMUH.

[urtonornuss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aUMOJICUCTBUS UAEH M (PaKTOB B HAy4YHOM MO3HAHUHU. MeTOAbl U3YYEHUS
KJIETKHU.

Krnerka kak menoctHass >kuBasi cucrema. OOIIMe TNPU3HAKK KIIETOK:
3aMKHyTasi HapyxHasi meMOpana, Monekysbl JJHK kak renernueckuii anmapar,
CUCTEMa CUHTE3a OelKa.

Tunsl kieToK: 3yKapuoTHdeckass U mnpokapuotudeckas. OcoOGeHHOCTH
CTpOoeHHus TpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTHYECKON KIETKHM. OCHOBHBIC OTJIMYMS PACTUTEIBHOM, XKWBOTHOU H
IrpUOHON KJIETKH.

IToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAS! CTEHKA, TNIMKOKAJIUKC, UX
¢bynknuu. [Tnazmatunueckas memOpana, e€ cBoiicta u pyuknuu. [{uronnazma u
e€ opranoupl. OmHOMeMOpanHbie opranou sl kietku: II1C, anmapat ["onbmxw,
nn30coMbl. [losryaBTOHOMHBIE OpraHOMABI KJIETKH: MUTOXOHJIPHUU, TUIACTHBL.
[IpoucxoxjieHre MUTOXOHAPUN M TacTul. Bumbl miactua. HememOpanHbie
OpraHOMIbl KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LEHTPUOJIU, PECHUYKH,
KIyTUKA. QyHKIIMU OPraHOMI0B KIIETKU. BKiItoueHus.

Snpo — perynsTopHblii HeHTp KieTku. CTpoeHue sapa: saepHas o00JIouka,
KapHOIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JleMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, /[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Huarpammel:  «PacnipeneneHne XUMHYECKMX 3JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHre XUuMHUUECKUX JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuubr u cxemsl: «lleproguyeckas TadaUIa XUMHUUECKUX 2JIEMEHTOBY,
«CTpoeHue MoOJeKyabl BOAbly, «buocuHre3 Oenkay, «CTpoeHUE MOJIEKYJIbI
oenka», «Ctpoenue depmentay, «Hykmennosbie kucnotsl. [IHK», «Ctpoenne
Mosiekysibl  AT®», «CrpoeHue 3SyKapuoTHUECKOW KIeTKnw», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON  KIEeTKW», «CTpoeHue
IPOKAPUOTUYECKOW KIETKW», «CTpoeHHE sApa KIETKW», «YTIEBOIBI»,
«JInmmmaeny.

O6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpYJIOBaHUE ISl MPOBEICHUS
HaOJI0JICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKpOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopuas pabotra Ne 1. «3yueHue KaTaaIUTUYECKOW AKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

Jlaboparopuas pabora Ne 2. «/M3yueHue cCTpoeHUS KIETOK pPacTEHUH,
KUBOTHBIX M OaKTEpHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OTIMCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU MeTab0IU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMMWIAIMS (PHEPTreTUYECKU 0OMEH) — JIB€ CTOPOHBI €AMHOTO MpoIecca
meTtabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTrUU B MOHUMAHHUH
MeTabou3ma.

Tunbr oOMeHa BemiecTB: aBTOTPOHBIN U rerepoTpodHbil. Pomib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas u TemHOBas a3l (GoTocuHTe3a. Peaknun
doTocunTe3a. DddekTBHOCTL (oTocuHTe3a. 3HaueHHe (OTOCHUHTE3a IS
KU3HU Ha 3emuie. BnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
JUIA )KU3HHU Ha 3eMIIe.

DHepreTUdeckuii 0OMEeH B KJIeTKe. PacIeruienre BeIecTB, BhIICICHUE U
aKKyMyJIMPOBaHUE DHEPrUu B KJETKE. JTalbl SHEPreTHYECKOro oOMEHa.
I'mukonus. bpoxxenue u ero BuAbl. KUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnurenbHoe dbochopunmupoBaHue. D¢ddexTuBHOCTH
HHEPreTHUECKOro 0OMeHa.

Peakuuu wmatpuunoro cuntTe3a. ['enermueckas wunpopmanusa u JHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHUeCKUui KO U ero



cBoiicTBa. Tpanckpunius — Matpuunslii cuaTe3 PHK. Tpancusmus — 6uocuntes
Oenka. Dtambl TpaHcasanuu. KomupoBanwe aMHHOKHCIOT. Pons pumbocom B
OnocuHTese Oernka.

Heknerounsie ¢hopmbl ku3HU — BUpPYCHI. MicTopust oTKpeiTHs BUpycoB (/1.
N. VBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IMKJIAa BHUPYCOB.
bakrepnodaru. bonesnm pacTeHull, >XMBOTHBIX M 4YEJIOBEKA, BHI3BIBACMBIC
BUpycamu. Bupyc nmmynozaedunura yenoseka (BUUY) — Bo36ynurens CITN da.
OOparHast ~ TpaHCKpuMIMs, peBepraza W  wuHTerpasa. [Ipodwunakruka
pacpocTpaHEHUsl BUPYCHBIX 3a00JICBAHUIM.

JleMoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /1. . Banosckuit, K. A. Tumupsses.

Tabnuubr u cxeMmbl: «Tumnel nutanusy, «MeTtadboauzm», « MUTOXOHIPU,
«HepreTuyeckuit 0OMeny», «Xioporuiact», «Potocuntes», «Ctpoerue JJHK»,
«Ctpoenue u ¢GyHKIIMOHUpOBaHUE reHa», «CuHTe3 Oenkay, «I eHeTHuuecKui
Ko, «Bupyce», «bakrtepuodarn», «CtpoeHre U KU3HEHHBIA LUK BUpPYyca
CIIN da, 6aktepuodaray, «Permmukarus [JHK».

O6opynoBanue: moaenu-ammumkanun «Y asoenne JJHK u tpanckpunimsy,
«buocunres 6enka», «CTpoeHue KISTKNU», Mojielb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiii nuki, Wik >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permnukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenue xpomocomM. XpOMOCOMHBI HabOp — KapUOTHIIL.
JIMTUIOWTHBI U TaIUIOWIHBIA  XpPOMOCOMHBIE  HAOOpbhl.  XPOMAaTHJIbI.
[MuTonornueckue OCHOBBI Pa3MHOXKEHHS W WHIUBUIYAJIbHOTO Pa3BUTHS
OpPTraHU3MOB.

Henenue knetku — Muto3. Ctaauu mutosa. [Iponeccel, nmpoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO34.

[Iporpammupyemasi ruoesb KJIETKH — aronTo3.

®opMbl  pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe | TMojoBoe. Bumbl
Oecroyioro  pa3MHOXKEHMS:  JICJICHHME HaJBO€, T[OYKOBAaHWE OJIHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKCHHUE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €TI0 3HAUYCHUE JUISl CEJICKLINM.

[TonoBoe pazMHOX)EHHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum meito3a. [Iporecchl, NpoUCXOagIIMe HA CTAIUIX MEHo3a.
IloBenenue xpomocoM B Meno3e. KpoccuHrosep. bHOIOrHYecKui CMbICI U
3HA4YEHUE MENo03a.

[NameTorenes — mporecc 00pa3oBaHMs TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U sMyHUKH. OOpa3zoBaHue U Pa3BUTHE MOJIOBBIX



KJIIETOK — rameT (CrepMarTo30ul, SIMIEKIeTKa) — CIEPMATOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTpPOCHUS SIUILEKIECTOK W CcHepMaTo3ouJoB. OIIoa0TBOpPEHHUE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPUOHAIBHOE pa3BUTHE
(3mMOpuorenes). Jrarbl IMOPUOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyisaius, opradorenes. [loctamOpronansHOE pa3BUTHE. THITBI
NOCTAIMOPHOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HENpsAMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOre€He3 HBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JeMoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbl pa3MHOKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y UBETKOBBIX pacTeHUN», «BerertaTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpOEHHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kiterounsiii ukin», «Penmukanus JJHK», «Mutos»,
«Meriosy, «lIpsamoe u HenpsMoe pa3BuTHe», «['aMeToreHe3 y MIIEKOIUTAOIINX
U 4yesnoBeka», «OCHOBHBIE CTAJIUU OHTOT€HE3A.

OOopynoBaHue:  MHUKPOCKOI,  MHUKporpenapatel  «CrepMaTo30u/ibl
MJICKOITUTAIOIIETOY, «SIMIEKIeTKa MIEKOMMUTAOIIEr0», « KapnoknHes B KileTKax
KOpEUIKa JyKa», MarHUTHAasi MOJIEJIb-alIuIMKauus «JleneHue KIeTKu», MOJACIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThI:

JlaGoparopnas pabora Ne 3. «HaOmioneHue MuTo3a B KJIETKAaX KOHUMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMPENapaTaxy».

Jlabopatopnasi pabora Ne 4. «l3ydeHue CTpoeHHUs MOJOBBIX KIETOK Ha
TOTOBBIX MHUKpOMpenapaTaxy.

Tema 6. HacsieAcTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeruku. HMcropus paszButus reHeTukd. Poub
IIUTOJIOTUA W AMOPHUOJIOTMM B CTAaHOBJIEHWU TEHETHKU. BKiian poCCHUUCKUX U
3apyOCKHBIX ~ YYEHBIX B  pa3BUTUE TEHETUKU. MeToabl  TEHETHKHU
(TUOpUAOJIOTUYECKUNM,  IUTOTCHETHUUECKHUM,  MOJIEKYJSIPHO-TEHETUYCCKUN).
OCHOBHBIEC T€HETUYECKUE TTOHATUS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXEMax CKpEIBaHUMN.

3aKOHOMEpPHOCTH  HACJIeIOBaHUs  MPU3HAKOB, YCTAaHOBJEHHbIE [
Menpaenem. MoHoruOpuaHoe CKpeluBaHue. 3aKoH eIuH000pa3us TMOpHI0B
nepBoro mnokojeHus. I[IpaBwio JOMUHMpPOBaHUS. 3aKOH paCIICIICHUS
npu3HakoB. [ unoresa ynctotel rameT. 11oyIHOE 1 HEMOJTHOE JOMUHUPOBAHUE.



JlurnOpuaHoe CKpellMBaHUE. 3aKOH HE3aBUCHUMOTO  HAacjeJI0BaHUs
npu3HaKkoB. [{UTOoreHeTHYEeCKUEe OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanu3upytouee CKpEILMBaHUE. Ucnonp3oBanue AHAIIM3UPYIOLIETO
CKpEUIMBaHUS JJIs ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CuemieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mno
CLECINICHHOMY HACJIEJOBAaHMIO TIeHOB. Hapymienue cuemieHuss TEeHOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHAasi TEOPUS HACIECTBEHHOCTH. | e HETHUECKHE KapTHhl.

I'eneruka nona. XpoMOCOMHOE OIpPEAETIEHUE MoJa. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTEepOoramMeTHbIE OpraHu3mbl. HacnepgoBanue
MPU3HAKOB, CIIEMJICHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bunel  u3sMeHuMBOCTH: HCHACJIEACTBEHHAsT U
HaclieACTBeHHass. Poib  cpeabl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapuanuoHHBIN psan u
BapualnMoOHHas KpuBas. Hopma peakumm npusHaka. KoiondecTBEeHHBIE U
KAueCTBEHHbIC MPU3HAKKA U UX HOpMa peakuuu. CBoilcTBa MOAU(PUKALIMOHHON
U3MEHUYHMBOCTH.

HacnencTBenHnasi, Wi T€HOTUINIAYECKAs, N3MEHYMBOCTh. KoMOMHAaTHBHAS
M3MEHYMBOCTh. Meilo3 M MOoJoBOM Tmpolecc — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTU. MyTalMoHHasi W3MEHYUBOCTh. Kraccudukamuss MyTaluii:
TE€HHbIE, XPOMOCOMHBIE, TEHOMHBIE. HacTOTa U MPUYUHBI MyTaluii. MyTareHHble
(dakTophl. 3aKOH TOMOJIOTUYECKHUX PSIZIOB B HACIEACTBEHHON M3MEeHYMBOCTH H.
N. BaBunosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka venoBeka. Kapuorun udenoBexka. OCHOBHBIE METOJbI T€HETUKHU
YEJI0BEKA: reHeaJ0runueCKui, OJIM3HEIIOBBIN, LIUTOTCHETUYECKUI,
OMOXUMHUYECKUMA, MOJICKYJIApHO-TeHeTHuYecknii. COBPEMEHHOE OTpe/eicHUe
TE€HOTHUIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomotipio I1I[P-anamm3a. HacmencTtBeHnHble 3a00JIeBaHHS YeEJIOBEKA: I'CHHEIC
00J1e3HH, OOJIE3HN C HACJIEICTBEHHOW MPEIpacioyioKEHHOCThIO, XPOMOCOMHBIE
oonesnn. ComaTHdeckue U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpunHIUTIEI 3M0POBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOMUIAKTUKN U JICICHUS
reHeTHYecKux OoJie3Hel. MenruKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIVMLIUHCKOM TE€HETHUKA B TMPEJOTBPALICHUM M JICUYEHUM TE€HETUYECKUX
3a00JIeBaHUI YETTOBEKA.

JleMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yerepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.



Tabmuet u cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHUE U €r0
LUTOTEHETHYECKAs] OCHOBA», «3aKOH PACILEIIEHUS M €ro LUTOTeHETHYeCKast
OCHOBa», «3aKOH YHUCTOTHI Tamer», «JluruOpuaHoe  CKpelIMBaHUE,
«lduTonornyecknue  OCHOBBI ~ JUTHOPUIHOTO  CKpeluBaHus», «Meios3y,
«B3auMOIEeNCTBUE aJUIENBHBIX TE€HOBY», «l'€HEeTMYeCKHe KapThl pPaCTECHHH,
KUBOTHBIX U YeJIOBEKa», «I'eHeTnKa noisa», «3aKOHOMEPHOCTU HACJIEI0BAHMS,
CUEIUIEHHOro ¢ mnojom», «Kapuotunsl dYenoBeka W KUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3sMeHIUBOCThY, «HacnenoBanue pesyc-
daktopa», «I'eHeTrKa rpynn KpoBu», « MyTallmoHHasi U3MEHUYHUBOCTD.

OO6opynoBanue: MoAeIU-anIIUKaIuu «MOHOTHOpUITHOE CKPEIIMBAHUEY,
«Henonmnoe nomuHupoBanue», «JlurnOpuaHoe ckpemuBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIl U MuKponpenapar «Jlpo3zoduna» (Hopma, MyTaruu
(dbOopMBI KPBUILEB U OKPACKH TeJa), repdapuit «I opox moceBHOM».

JlabopaTopHbie U MIpaKTHYECKHE PA0OThI:

JlaGoparopnas padora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DHIIBI HA TOTOBBIX MUKPOTIPENapaTaxy.

JlaGoparopnas pabora Ne 6. «M3yuenwme MoaudUKAITMOHHON
U3MEHYUBOCTH, TOCTPOCHUE BAPUALIMOHHOIO PSA/Ia U BAPUAIMOHHON KPUBOID».

JlaGoparopnas pabota Ne 7. «AHanu3 MyTanuid y Apo30(uiibl Ha TOTOBBIX
MHKponpenapaTax».

[Ipaktuueckass padora Ne 2. «CocraBieHue W aHalnd3 POJIOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexups Kak HayKa M Ipouecc. 3apoKICHUE CEIIEKIUN U TOMECTUKALIMS.
Yuenue H. WM. BaBuioBa 0 IeHTpax MNPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. L{eHTpbl MPOUCXOKICHHS JOMAITHUX KUBOTHBIX. COpT,
opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U MHIUBUTyaIbHBIA OTOOPHI
B CEJICKI[MUA PACTEHUM W KUBOTHBIX. OIlEHKa dKCTepbepa. BIM3KOpOICTBEHHOE
CKpeluBanue — MHOpuauHTr. Ywucras nauHusa. CKpellMBaHUE YHUCTHIX JIMHUH.
I'eteposuc, nnm rubpuanas cuina. HepoacTBeHHOE CKpeluBaHue — ay TOPUIHHT.
Otnanénnas tubpuauzanmss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJIyYCHUE MOJMUIUIONAOB. JIOCTMIKEHUSI CEJIEKIMU PACTEHUM, KXUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonorus kak oTpaciib MpoU3BOJICTBA. ['eHHAas MHXKeHepus. DTambl
co3nanusa pexomOumHaHTHOM JIHK wu Tpancrennbix opranmsmon. Knetounas
nHxeHepus. Kiietounble  KyJnbTypbl. MHKpPOKIOHAIBHOE  PAa3MHOXKECHUE
pactennii. KIilOHMpOBaHHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX



OpraHU3MOB. OJKOJOTMYECKHE M 3Thyeckue mnpoodsnemsl. MO — reHetndecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

IToptpetsl: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabmuipl U cxeMbl: kapta «LleHTpbl MPOUCXOXKACHUS U MHOr00Opa3us
KyJbTYpHBIX pacTeHuid», «llopoapl moMamHMX  KUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHui», «OTnanénnas rudpunuzanus», «PadboTtel akagemuka M.
®. VBanoBay, «llomumioumus», «OO0BEKTH OHOTEexHONOTUMY», «KieTouHbIe
KYJIbTYPbI U KJIOHUPOBaHUEY, « KOHCTPYUPOBAHHE U IEPEHOC T€HOB, XPOMOCOMY.

OOopynoBaHue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHui, repoapuii « CenbCKOX035UCTBEHHbBIE PACTCHUSD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypceusd «OCHOBHBIE METOJIBI M JTIOCTHXKEHUS CEJIEKIMUM PACTCHUU U
KUBOTHBIX  (Ha  CEJICKIMOHHYIO  CTaHIMIO,  IJIEMEHHYI0  depMmy,
COPTOUCTIHITATENIbHBIA y4acTOK, B TEIUIMYHOE XO34MCTBO, Ja0OpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[Ipenmoceuikn BO3HMKHOBEHMS 3BOJIIOHMOHHOM TEOPUHU. DBOJIOLUOHHAS
Teopusi U e€ MecTo B Ouosoruu. BiusiHue 3BONIIOLIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CsunerenscTBa »BOMIONMM. llaneoHTONIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJICHUS] BUJOB B MaJCOHTOJOIMYECKOW JIETOMHMCH, IMEPEXOIHbIE (POPMBI.
buoreorpaduueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA M Pa3nyusi dMOPHOHOB pa3HbIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTMYHBIE,
PYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OUOXUMUYECKUE: CXOACTBO
MEXaHM3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OJIMUYECKUX MyTeH y BceX
OpraHU3MOB.

OpomounonHas Teopus Y. JlapBuHa. IIpennoceuikM BO3HUKHOBEHHUS
JapBUHM3Ma. J[BWKyIlME CHJIBI 3BOJIOLUMU BHJIOB 10 [lapBuHY (M30BITOYHOE
Pa3MHOXEHUE IIPU OTPAHUYECHHOCTH PECYPCOB, HEOIIPEAEIEHHAS U3MEHUYNBOCTb,
0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3Boouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.



Mukposomonus. [lonmynsuus kak eqMHUIA BUAA U 3BOJIOLIMH.

JIBmoky1ue cuibl ((hakTopbl) 3BOIIOIUHN BUIOB B Mpupoae. MyTallMOHHBIN
IpoLEeCcC U KOMOMHATUBHAS M3MEHUMBOCTh. [lomyssiiioHHBIE BOJIHBI U JIpeid
reHOB. M30ims 1 MUrpanus.

EctectBennblii 0TOOp — HampaBisoomui (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocoO0aeHHOCTh OPraHMW3MOB KaK pe3yibTaT 3BoJOLMU. [Ipumepsl
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl U UANOAAANTALIUY.

Bun wu BupooOpazoBanme. Kpurtepuum Buma. OcHOBHbIE (QOpPMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOE.

MakposBomorus. dopmel  3BOMIONMK:  (pUIIeTHYECKAs, JUBEPreHTHas,
KOHBEpreHTHasi, napajuienbHas. HeoGpaTtuMocTh 3BONIOIHIH.

[Tpoucxoxnenune OT HECIEIaTU3UPOBAHHBIX MPEIKOB.
[Iporpeccupytoiias cnenyanu3anus. AJanTUBHAs padalusl.
JleMoHcTpanuu:

[Toptpersr: K. JIunnen, K. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuubr u cxembl: «Pa3BUTHE OpPraHWYECKOTO MHpa Ha 3emIey,
«3apoIbIIA TO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTepukcy, «Dopmbl 00pbOBI 32
cyliecTBoBaHue», «EcrecTBeHHbIN 0TOODP», « MHOr000pa3ue COpTOB pacTEHUI»,
«MHoroo6pazue  mopoa  KUBOTHBIX», «llomymsuum», «MyTtarmonHas
U3MEHUYUBOCTEY», «ApomMopdoss», «Mnuoagantamumy, «O0IIas nereHepaus,
«/IBmxymue cunel 3Bomonum», «Kapra-cxema mapumpyra nyremectBus Y.
HapBunay», «boprba 3a cymiectBoBaHue», «IIpucnoco61eHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe Bug000pa3oBaHuey, « IKOJIOTHUECKOE BUI000PA30BAHUEY.

OO6opynoBaHKe: KOJJIEKIIHMS HACEKOMBIX C PA3IUYHBIMUA THUIIAMU OKPACKH,
Ha0Op TUTOJIOB U ceMsiH, KoJuieKius «IIpumephl 3aUTHRIX TPUCTIOCOOJICHUN Y
AKUBOTHBIX», MOJIeSIb « OCHOBHbBIE HAMPABIICHUS HBOJIOIUNY, O0BEMHAS MOJIETh
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckass kapra mupa, KoJUieKUHs «DOpMbI COXPAHHOCTH
HMCKOMAEMbIX JKUBOTHBIX UM pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butrne Hacekomoro», «Pa3Burue
JSATYLIKW», MUKponpenapar «Jpo3odunay (Hopma, MyTauuu GopMbl KPbUIBEB U
OKpacKH TeJa).

JlabopaTopHble M mpaKkTHYecKHe padoThbI:

Jlabopatopuas padota Ne 1. «CpaBHeHHe BUIIOB MO MOp(]oIorndeckomy
KPUTEPUIO».



JlaGoparopnas pabota Ne 2. «Onucanue mpucrnoco0JI€HHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HbIE NPENCTABICHUA O 3apOXKICHUM KU3HU. HayuHble rumoressl
BO3HMKHOBEHHUS KU3HM Ha 3emiie: abWoreHe3 W MaHCHepMus. XHUMHYECKas
ABONIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHMYECKHUX BEIIECTB W3 HEOPTAaHUYCCKHUX.
OKCIEPUMEHTANIBHOE TOATBEPKACHUE XUMHUYECKOW H3Botounu. HavanbHbie
aTamnbl Ouosiormdeckor spooruu. ['mnoreza PHK-mupa. dopmmpoBanue
MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIECTKHU. [IepBbie KIETKH U UX
3BOJIIOLIHS. POPMUPOBAHNE OCHOBHBIX T'PYIII JKUBBIX OPTaHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spam u nepuoaam. Karapxeit. Apxeuckas u
nporepo3oiickass 3pbl. I[laneosoiickass spa U €€ mHEpPHOIbI: KEeMOPUHUCKHIA,
OPIOBUKCKUH, CUITyPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickags 3pa u €€ mepuoAbl: MAJICOTCHOBBIN, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepuCcTUKa KIIMMaTa ¥ T€0JOTHYECKUX MporieccoB. OCHOBHBIE 3TAllbl
ABOJIIOIIMU PACTUTEIBLHOTO U >KHBOTHOTO Mupa. ApoMopdo3bl y pacTeHUud H
KUBOTHBIX. [l0osiBNIEHUE, paClIBET U BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTPpaKEHHE 3BOJIOUHUH. OCHOBHBIC
CUCTEMAaTUYECKHUE TPYNIbl OPraHU3MOB.

DBOJIIOIMA YEJIOBEKA. AHTPOMOJIOTUS Kak HayKa. PazBuTue npencraBieHuit
0 MPOUCXOKJICHUH YesoBeka. MeToasl u3yueHus antponorene3a. CxoacTBa u
pa3nuyus 4eJIOBEKA U )KUBOTHBIX. CUCTEMATHUUECKOE MOJIOKEHUE YETOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomoreHe3a.  HacnencrBenHas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIecTBeHHBIN 00pa3 >KHU3HW,
M3TOTOBJICHUE OPYIHI TPyJa, MBIILICHHUE, PEYb.

OCHOBHBIC CTaguM U BETBU DHBOJIIOLIHUM YEJIOBEKA: AaBCTPAIONUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOAAIINM, YeENOBEK HEaHACPTAIbCKUN,
Yemosek pazyMHbiii. Haxoaku MCKOMIAEMBIX OCTAaTKOB, BPEMs CYILIECTBOBAHUS,
00J1aCTh pacpOCTpaHEHMsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

YenoBeueckne packl. (OCHOBHBIE OOJBIIME pachl: €BPOIMCOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoWaHas (PKBaTOpUalbHAs), MOHIOJIOU IHAS
(azuarcko-amepukanckasi). UYepTbl MOpUCIOCOONEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKHUX PAC K YCIOBHUSM CYILIECTBOBAHUA. ENMHCTBO 4eIOBEYECKUX pac.
Kpuruka pacusma.

JemoHcTpanum:



[Moptpetsi: @. Peaun, JI. Ilactep, A. . Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabnuubl n cxembl: «Bo3nukHoBenue ColiHeUHOU cucteMbly, «Pa3Burtue
OpraHu4eckoro wmwupa», «PacturenpHas kieTka», <OKUBOTHas KIETKay,
«ITpokapuoTnueckas kieTka», «CoBpeMeHHass CUCTEMa OPraHUYECKOro MUPay,
«CpaBHEHHE aHATOMHYECKHUX YEpPT CTPOCHHS YEJIOBEKa M YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa TAJICOHTOJIOTMYECKUX HAaXOAOK TPEIKOB
COBPEMEHHOTO 4eJoBeKay, «JpeBHeilme aoau», «Jpesaue moan», «llepsoie
COBPEMEHHBIE JIIOIN», «HeI0BEUEeCKUe pachh».

O6opynoBanue: wmymspku — «IIpoucxoxkaeHue  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTaablla, KPOMAHBOHIIA), CIECNKU WU
U300paKEHUS KaMEHHBIX OpYAHMM NMEepBOOBITHOTO 4YesioBeKa (KaMHU-YOMIEPHI,
pyoOmita, ckpebiia), TeoXpoHoOJIOrHYeckas Taonuma, Kouiekuus «DopMbl
COXPAHHOCTH UCKOMAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

[Ipaktrueckas padora Ne 1. «3ydyeHne UCKOMIAeMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJIJICKIIUSX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIN WM KpaeBeAUYECKUN My3ei).

Tema 3. OpranusMbl 4 OKpy:KawIas cpeaa.

DKOJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl  3KOJIOrMu. MeTonbl
HKOJIOTUYECKUX UCCIIEIOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJ0BeKa.

Cpenpl 0OMTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIIHAs, TTIOYBEHHAS,
BHYTPHUOpPTaHU3MEHHASI.

Oxonornueckue ¢akrtopsl. Kimaccudukanus >KOJIOTHUECKUX (PaKTOPOB:
abnoTnueckre, OMOTUYECKUE WM aHTPOIOTreHHbIC. J[eWCTBHE HKOIOTUYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTrnueckue (hakTOopHI: CBET, TeMIreparypa, BJIAKHOCT.
®dotonepuoausM. IlpucrnocobsieHus OopraHu3MOB K JCHCTBUIO aOMOTHYECKHUX
¢daktopoB. buonornueckue puTMEI.

buotnueckue  dakrtopel. Buapl  OMOTHMYECKHMX  B3aWMOJICHCTBHIA:
KOHKYPEHIIHS, XUITHUYECTBO, CUMONO03 U ero (hopMmel. [Tapasutusm, koomnepanus,
MYTyajlu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHue OMOTHYECKMX B3aWMOACUCTBUN [JIsl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTEPUCTHKU MOMyJsiiud. (OCHOBHBIE IOKA3aTENH
MONYJISILHUNA: YUCIEHHOCTh, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJlnHaMuka 4ucIeHHOCTH MOIMYJISIIUN U €€ peryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuupl n cxembl: kapta «[Ipupoaneie 30Hb1 3emumn», «Cpeasl OOuTaHus
opranuzmoBy, «®Poronepuoauzmy, «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUU UHDY30puu-TY Penbkuy, «I[Iutesbie nenm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM
13 pa3HbIX MECT OOUTAHUSY.

JIaGoparopHas padorta Ne 4. «BriusiHre cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB
KOJIEyCay.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJISILMA Pa3HbBIX
BHUJIOB PACTECHUIN».

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo01iectBo oprann3moB — 6uoreHo3. CTpyKTypsl OHUOIeHO3a: BHI0BAs,
IPOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHanTtsl. CBs3U B
OMOILIeHO3E.

Dxosiornyeckue cucteMbl (dkocuctembl). [loHaTtne 00 sKocHCTEME U
ouoreoneHo3e. DOYHKIMOHAJIbHbIE KOMIIOHEHTHl SKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peyLeHTbl. KpyroBOopoT BELIECTB ¥ MOTOK 3HEPTHU B 3KOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHH 3KOocUCTeMbl. [lumieBble Iemu U CETH.
OcHOBHBIE TMOKa3aTeId IKOCUCTEMBI: OMomacca, MPOIYKLUHs. DKOJIOTHYECKHE
NUpamMubl: MNPOAYKIMH, YHUCIEHHOCTH, OuomMacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJISLMS, pa3BuTue. CyKIEeCcCHs.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOTO
WM IIMPOKOJIMCTBEHHOIO JIECa.

AHTpONOreHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03s1MICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak Qaxtop yctoHuuBocTH 3KOocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6uochepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephbl Kak
r00anpHONM 3KOcHCTEeMBl. J[MHaMUYeckoe paBHOBECME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTbl BemectB uU OHOTCOXMMHUYECKHE LHKIbI 3JEMEHTOB
(yranepona, azora). 3oHaIbHOCTh OMOCchephl. OCHOBHBIE OMOMBI CYIIIH.



YenoBeuectBO B Omochepe 3emmn. AHTPONOTeHHbIE HM3MEHEHHS B
ouocdepe. ['mobabHBIE YKOIOTHIECKUE TIPOOTIEMBI.

CocymiectBoBaHuE IPUPOJIBI " YEJI0BEYECTBA. CoxpaHeHnue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoumBoctd  Ouocdeprl. OcHoBa
pPallMOHAJIBHOTO YIpaBJEHUS MPUPOJHBIMH pEeCcypcaMyd M HX HUCIOJIb30BaHUE.
JlocTikeHust OMOJIOTHH B OXpaHa MIPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuubr u cxembl: «Ilumessie nenmn», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«ITIpupoaubie coobmiectBa», «llenn nutanus», «IKojOruyeckas MUPaAMUIAY,
«buochepa u demoBek», «IKOCHUCTEMa IIMPOKOJHUCTBEHHOIO  JIECay,
«JKocUCTEMAa XBOMHOro Jieca», «bHOLEHO3 BOHOEMa», «ATPOLIEHO3,
«ITpumMepHbBIE AHTPOIIOTEHHBIE BO3JACHCTBUSL HA MOPUPOAY», «BaxHeiilne
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHelias
coctaBisitoniasi  Ouocdepnl», «PDakTopbl [erpajauuud MnouBy», «llapHUKOBBIM
adpdexty, «DakTopsl PaAMOAKTUBHOTO 3arpsi3HEHUsT Ouocdepnny, «OOmmas
CTpyKTypa 6uochepr», «Pacnpocrpanenue xu3Hu B 6nocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopor yriepona B uochepe», «Kpyrosopor azora B
MIPUPOIEH.

O6opynoBanue: Mojenb-anIuIMKanusa « TunuyHeie OMOLIEHO3bIY, repoapuii
«PacturenbHple  cooOmiecTBa», Koiuieknuu — «buorneno3», «Bpemutenn
BOKHEUIITNX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJJIEKIIMH
pPacTEeHHIl U KMBOTHBIX, IPUHAJJIEKAIINE K PA3HBIM AKOJOTMYECKUM TpYyIIIam
onHoro Buja, Kpacnas xknura Poccuiickoit ®enepannn, HU300pakeHUS
OXpaHSIEMbIX BUJOB PAaCTCHUHN U KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUSA K pe3yJibTaTaM
OCBOGHHUSI OOYYAlOIIMMHCS TpOrpaMM CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JTMYHOCTHBIX pe3yJbTaTOB OCBOEHUsS mpeameTa «buonorus»
BBIJICTICHBI  CIEAYIOIIME  COCTAaBISIONIME:  OCO3HaHUE  OOyYarolUMUCS
POCCHICKON TPa)XJaHCKOW HWAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEIbBHOCTU M CaMOONPEACIICHUIO, HAIMYUE MOTHBALMK K OOYYEHUIO
OuMoJI0oTHY, 1IeJICHAINIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUN TUYHOCTH Ha
OCHOBE KIIOUEBBIX I[EHHOCTEHW M HCTOPUYECKUX TPAIULMUNA PA3BUTHUA
OMOJIOTUYECKOTO0  3HAHUS, TOTOBHOCTb U  CHOCOOHOCTH  OOy4Yarommxcs
PYKOBOJACTBOBAaTbCSI B CBOEW  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMHU
yCTaHOBKaMHU, TPUCYIIMMHU CHUCTEME OHMOJOTHYECKOTO O0pa3oBaHUsI, HATWYUE
HKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS IpeaMeTa «buonorusy 1ocTurarorcs B
€IUHCTBE Y4YeOHOW M BOCHUTATEIBLHON JACSATEIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HMCTOPUUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TPUHSATHIMHU B OOIIIECTBE MPABUIAMU U
HOpMaMu  TIOBEJEHHUS] U  CIIOCOOCTBYIOT  MpOIeccaM  CaMOTO3HAHUS,
CaMOBOCITUTaHUSA U CAMOPAa3BUTHS, PA3BUTUSI BHYTPEHHEHN MO3ULIMU JIMYHOCTH,
NaTpUOTH3Ma, YBAXKEHUA K 3aKOHY M TIPABOIMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TOKOJICHHIO, B3aMMHOTO YBaXEHHUS, OEPEKHOTO OTHOIICHHS K
KyJbTYpHOMY HACIEIUI0 W TPaAuUUsiM MHOTOHAIMOHAJIBLHOTO Hapoja
Poccuiickon denepanuu, NpupoAE U OKPYKAKOLIEH Cpele.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHOro mpeamera «buonorus
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYyYaromuXxcs
PYKOBOJICTBOBAThCSl C(POPMUPOBAHHOW BHYTPEHHEH TMO3HMIIMEH JUYHOCTH,
CHUCTEMON LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIMX TPAJULIMUOHHBIM LIEHHOCTSM POCCHUUCKOrO OOIIecTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITENBbHOCTH B IIPOLECCE



peanu3alyy OCHOBHBIX HAIPABICHUN BOCHUTATENIBHOM NEATEIHOCTH, B TOM
YHUCJIE B YACTH:
1) rpasKaaHCcKOro BOCIIUTAHUS

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMN 00yYaIOIErocs Kak akTHBHOTO
¥ OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX NpPaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHAa U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESTENIbHOCTU TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MMO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO TMO3UIMI0O IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM JKU3HU U OOBSIICHATH €€;

YMEHUE YUYUTHIBATh B CBOUX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JTIOJEN C Pa3HBIMU YOSKICHUSIMH, KyJIbTYPHBIMH LIEHHOCTSIMU
Y COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHHMS
y4eOHBbIX, TO3HABATENbHBIX U HCCJIENOBATEILCKUX 3a/lad, YBAKUTEIHLHOTO
OTHOIIEHHS K MHEHHUIO OIIMOHEHTOB NpHU OOCYXJIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOAy, UyBCTBAa OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM SA3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHHE K TMPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
MIPUPOABI, TOCTHKEHHSM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TPyAe;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHMOJOTMU, NMOHUMAHUS 3HAYEHUS OMOJIOTMM B TMO3HAHUMU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOT'O OOIIECTBA;

uzeiHas yoexx1EHHOCTb, TOTOBHOCTh K CIYXXEHHUIO U 3amuTte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYAIIMIO0 U MPUHUMATH OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAMTENSIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS [IEHHOCTEH CEMEUHOMN dKU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

NOHMMaHUE HMOIIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOALI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHHWE TMTMEHHMYECKMX TpPaBWJI W HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryJspHas Quindeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DPU3UYECKOMY U TICUXUYECKOMY 3I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPaBUJI WHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0€30I1acHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHME MOCIEACTBUI U HETIPUSATUS BPEAHBIX MPUBBIYEK (YIIOTpEOICHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JIIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTUYECKON U COLUUAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBAT, IJIAHUPOBATH u
CaMOCTOSITENIbHO BBITIOIHATH TaKylO JEATEIbHOCTD;

UHTEpEC K pa3uyHbIM chepaM mpodecCUOHaTbHON AeSTEIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIM BbIOOp Oynymiell mnpodeccur W peann30BBIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1EIeCO00pa3HOE OTHOIIEHHWE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUSI;

MOBBINICHHE YPOBHS JKOJOTHYECKON KyJNbTYPBI: TPUOOPETCHHE OIbITa
IJAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKPY>KaloIllel Cpebl;



OCO3HaHHUE TI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MpoOJieM U MyTel hx
peLIeHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpETaeMble MPU HM3YyUYEHUU OHOJIOTUU
3HAHUST U YMEHHUS TpU PEUICHUU MpPoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONONB30BaHUEM  (COONIOACHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HaIlPaBJIEHHBIX HAa COXPAHEHUE PABHOBECUS B 3KOCHCTEMaxX, OXpaHy BHUOB,
IKOCHUCTEM, OHOChEphI);

AKTUBHOE HEINpUATHE JACHUCTBHUM, NPHUHOCIIIMX BpPEA OKpYKarouei
OPUPOJTHOM Cpelie, yMEHHE POTHO3UPOBATh HEOJArONpUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JCHUCTBUM U MPEIOTBPAIATh UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpPbI, OIbITA JIEATEIBHOCTH SKOJOTHYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCA UMHU B MO3HABATEIbHON, KOMMYHUKATUBHON U COLIUATIBHOMN
MIPAaKTUKE, TOTOBHOCTM K YYacTUIO B TPAKTUYECKOH J€ATEIbHOCTH
AKOJIOTUYECKON HANIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN NMPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIbTYPHOM
MUpE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKON KYJBTYPhl KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMHU U MMO3HAHUS MUPA;

NOHUMaHUe crheruuKy OUOJIOTMM KaK HayKd, OCO3HaHUs €€ poyid B
(OpMHpPOBAaHMK PALIMOHAIILHOTO HAYYHOTO MBILIJIEHUS, CO3IAHUM LIETOCTHOTO
MPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH W pelieHud mpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JIsI COBPEMEHHOM ITUBUITU3ALINHN:
oOecreyeHrss HOBOIO YPOBHSI Pa3BUTHSI MEIUIMHBI, CO3/IaHHE MEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECYpCHble MPOOJIEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPoOIeM
u obecreyeHHs Tepexoja K YCTOWYHMBOMY Pa3BUTHIO, PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHHH OHMOJOTHYECKMX 3HAHUW B UENIX
MOBBIICHUST OOILIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYarommxcs,
dbopmMupyemMoii pu n3y4eHU OUOJIOTUY;



ITIOHMMAHUE CYITHOCTH METOJI0B IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM HCHOJb30BATh IOJIy4aeMble 3HAHMS ISl aHAIU3a M
00BSCHEHHUS SIBICHUM OKPY>KAIOIIEro MUpPa U MPOUCXOISIINX B HEM U3MEHEHH,
yMEHHUE JieslaTb 0OOCHOBAaHHBIE 3aKJIIOUEHHMSI HAa OCHOBE HAy4yHbIX (PAKTOB U
VMMEIOLIUXCS JAHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
perieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE LICHHOCTU HAYYHOM JEATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATEIbHOCTD MHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJIOTHU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIe pe3yabTaThl OCBOCHHS yaeOHOTo mpeameTa «bromorusy
BKJIIOYAIOT: 3HAaYMMble I (POPMHUPOBAHUS MHPOBO33PEHUS OO0YyYaromMXCs
MEXIUCLIUTUTMHAPHbBIE (MEXIIpeIMETHBIE) oOIIeHayYHbIe HOHATHUS,
OTpakarllye IeITOCTHOCTh HAy4YHON KapTUHBI MUpPAa W CIEeUU(UKY METOIOB
MO3HAHMS, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DJHEPTHUS,
ABJIGHUE, TIpollecC, CHCTeMa, Hay4yHbld (akT, MPUHLUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAOJNIOJIEHUE, U3MEpEHHE,
HKCIIEPUMEHT U JIPYTHX), YHUBEpCAJIbHbIE yueOHbIE 1eUCTBUS (II03HABATEIbHBIE,
KOMMYHHKATHUBHBIC, PETYJIATHBHBIE), oOecreunBaionye (QopMUpOBaHUE
(YHKIIMOHATBPHOW TPAaMOTHOCTH W COIMAILHOM KOMIIETCHIIMU OOYJaroImuxcs,
CIIOCOOHOCTH 00YYarOIIMXCsl UCHOIb30BaTh OCBOCHHBIE MEXIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUA M yHHUBepcajbHble Yy4eOHbIE JCUCTBUA B
II03HABATEIbHOU U COLIMAJIBHON IIPAKTUKE.

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS MPOTPaAMMBbl CPEIHETO OOIIEro
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBiageHne  yHHUBEPCAJbHBIMH  Y4eOHbIMH  TO3HABATEJbHBIMU
NEeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITENIBHO  (OPMYJIUPOBaTh M aKTyaJM3UpoOBaTh Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPH OCBOCHUHU 3HAHUU MPHUEMBI JJIOTUYECKOTO MBIIUICHUS
(ananmuza, cuHTe3a, CpaBHEHMs, Kiaccuduxanuu, 00O0OIIEHHS), PACKPHIBATH



CMBICTT OWOJIOTMYECKUX TMOHATUM (BBIAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBAThH CBSI3U C IPYTUMU MOHSATUSIMHU);

ONpPENENIATh LENH AEATEIBHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
OOCTUKEHUS, COOTHOCHUTHb PE3YIbTaThl AEATEIBHOCTH C IIOCTAaBJICHHBIMU
LEJISIMU,

HCIIOJIB30BaTh OWOJIOTUYECKHE TIOHATHSA JUIsl OOBSICHEHUS (DAKTOB W
SIBJICHUW >KUBOM TIPUPO/IbI;

CTPOUTH JIOTMYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, IEIyKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAECMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIBHBIE  CPEACTBAa A MPEICTABICHUS
CYIIIECTBEHHBIX CBSI3€M U OTHOIIIEHUHN B U3y4aeMbIX OMOJIOTUYECKUX OOBEKTAX, a
TaKkK€  MPOTUBOPEYMII  Pa3HOrO0  poOJa, BBIABICHHBIX B  Pa3JIMYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MAaTEpUAIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTb, OLIEHUBAaTb COOTBETCTBUE
pPEe3yJIbTAaTOB LENSAM, OLIEHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;

KOOPAWHUPOBATb U  BBIMOJHITH pPabOTy B  YCIOBUSX PEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJIAJICTh HaBbIKAMH  y4COHO-HMCCIIEIOBATEIHCKON u MIPOEKTHOMN
NeATEeIbHOCTU, HAaBBIKAMU pa3pelieHus mpo0JieM, CHOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY TIOMCKY METOAOB pPEIICHUS NPAKTUYECKUX 3a]ad,
MIPUMEHEHUIO PAa3JIMYHBIX METOJOB MTO3HAHUS;

HCMOJIb30BaTh PA3JIMYHBIC BUJIBI JIESTEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUA, €ro HMHTEPHpEeTaIuu, MPeoOpa30OBaHUI0 M MPUMEHEHHUIO B YUEOHBIX
CUTYAIIUsX, B TOM YHUCJIE IPU CO3JaHUU YUCOHBIX U COIMATIbHBIX MIPOCKTOB;

dbopMupoBaTh  HAy4YHBIM  TUI  MBIIUICHHUS,  BJAJIETh  HAay4dHOU
TEPMUHOJIOTHEH, KITIOUEBBIMU HOHITUSMHU U METO/IAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJadyll B 00pa30BATEIHHOU
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIE CBSI3M W AKTYyaJIU3HpOBATH 3aJady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHHS, HAXOAUTh apryMEHTBhI JJIs JOKA3aTeIbCTBA
CBOMX YTBEPXKIECHHUM, 3a/1aBaTh IapaMETPbl U KPUTEPUH PELICHUS,



aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHUS 3aJaud PpPe3yJIbTaThl,
KPUTUYECKH OLIEHHBAaTh UX JOCTOBEPHOCTb, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIAThH LEJICHANPABICHHBIN MTOMCK MEPEHOCAa CPEJCTB U CIIOCOO0B
JENCTBUA B MPOGECCHOHATBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, ITPEAJIaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHPOBATbC B PA3NMYHBIX HCTOYHMKAX HHOpManuu (TEKCTe
y4eOHOT0 MOcoOMs1, HAyYHO-TIOMYJISIPHOM TUTEPATYypE, OMOJOTMYECKHUX CIOBAPSIX
Y CIIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B UHTepHETE), aHaTU3UPOBATh
MH(OpMALMIO pa3IMYHBIX BHAOB HU (POPM TMpPEACTABICHHS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEYUBOCTH;

(opMyIMpOBATH 3aPOCHl U MPUMEHATH Pa3IMYHbIE METOAbI IPU MMOUCKE U
oTOOpe Ouosornueckoit uHpopmaIuu, HeoOOXOAMMOM JIJIsl BEITIOJIHEHUS YU4eOHbIX
3azay;

npuoOpeTaTh OMbBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATH KYJBTYpPY AaKTUBHOIO  MCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMYy MpPEICTaBICHUS
Oouosiornyeckod wuHpopmanuu (cxembl, rpaduKd, JUarpamMMbl, TaOIHIbI,
PUCYHKH U APYroe);

HCIIOJIb30BaTh HAyYHBIN $3bIK B KauecTBE CpeAcTBa NpuU padore ¢
Ouonoruyeckod wuHoOpMAaIMEd: NPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (hOpMYJIbI, a00pEeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaTJIsTHOCTH;

BJIa/JIETh  HAaBbIKAMM  pPACIO3HABaHUS M 3alUTBl  MH(OpMAILMH,
UH(OPMAIMOHHON O€30aCHOCTH JIMYHOCTH.

OBjaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM eICTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHKAallMM BO BceX cdepax KHU3HH, aAKTUBHO
y4acTBOBaTh B JMAJOre WM JUCKYCCHM IO CYIIECTBY OOCYXIaeMON TEMbI
(ymeHue 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS  OTHOCHUTEIHHO



BBITIOJTHCHHSI TIPEJIaraéMoy 3a7a4yu, YIUTHIBATh HHTEPECHI U COTJIACOBAHHOCTH
MO3UIIAN JPYTUX YIACTHUKOB JUAIIOTA WU AUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHUSA, NMOHUMATh 3HAYCHUE
COITMAJILHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(JIMKTHBIX CHUTYAIIHH,
YMETh CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CITIOCOOAMH OOIICHHS ¥ B3aMMOICHCTBYSI, TOHUMATh
HAMEpPEHHUS JAPYTUX JIIOJeH, TPOSBIATh YBAXKHUTEIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOH hopme HopMyITHMpOBaTh CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJ/ICTB.

2) cOBMeCTHAsI IesITeJIbHOCTD:

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBU Ty aIbHOMN
paboTel MpU  pelieHUuH  OUOJOTHYECKOM  mpoOjeMbl, 0OOCHOBHIBAThH
HEO0OXOAMMOCTh MPUMEHEHHUS TPYIIIOBEIX (POPM B3aUMOJICHCTBUS TIPH PEIICHUN
y4eOHOM 3a/1auu;

BBIOMPATh TEMATHUKY M METOABI COBMECTHBIX NEUCTBHM C YUETOM OOIINX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

IPUHUMATh II€IM COBMECTHOM JCATEIbHOCTH, OpPTraHW30BHIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JNOCTHUKEHHIO: COCTaBJIATH IUIAH JICVCTBHM,
pacmpeneniaTb POjau ¢ y4éTOM MHEHUH YYaCTHUKOB, OOCYXKIaTh PE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa M KaKJIOr0 y4acTHHKA KOMAaH/IbI B
0OIIMiA pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHIM;

npeayiaraTh HOBBIE TPOEKTHI, OIEHWBATh HACH C TO3WIIMA HOBH3HEI,
OpUTHHAIBHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISITh TIO3UTUBHOE CTPATETHYECKOE TOBEJICHUE B PAa3JIMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJ1ajieHHe YHMBEPCAJbLHBIMH PEryJISITHBHBIMH JeHCTBUSIMMU:

1) camoopranu3anusi:

WCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS JIJIS BBIABJICHHS MPOOJIEM M HX
pEIIeHNs B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BBIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUM IICJIEBBIC M CMBICIOBBIC
YCTAaHOBKHU B CBOMX JCHCTBUSX W MOCTYIKAaX IO OTHOIICHUIO K KUBOH MPHUPOJIE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO OKPYIKAIOIIHNX;

CaMOCTOSITEITEHO OCYIIIECTBIISITH MIO3HABATEBHYIO ACSITEIIHBHOCTD, BHISBIISTH
MPOOJIEMBI, CTABUTH U POPMYITHPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEeIbHON
NESATETPHOCTH U KU3HCHHBIX CUTYAIUsX;



CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHHS TMpoOJeMbl C YYETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUIA;

JABaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHH;

Jenartb ~ OCO3HaHHBIA  BBIOOpP,  apryMeHTHpOBaTb  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HIUPOKOW SPYAMIIMHU B
pa3HbIX 00JacTSAX 3HAHUI, MOCTOSHHO IOBBIIIATH CBOW 00pa3oBaTENIbHBIN U
KYJbTYpPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJIQZIETh HAaBBIKAMU TI03HABATEIbHON pediaeKcur Kak OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHM1, UCIOJIb30BaTh NPUEMBI pedIEKCHH ISl OLIEHKHA CUTYalluH, BbIOOpa
BEPHOI'O PELIECHUS;

YMETh OLEHHWBAaTh PUCKH M CBOEBPEMEHHO IPUHUMATh PELICHUS MO X
CHUKEHUIO;

MPUHUMATh MOTHBBI U apPryMEHTBHl JIPYTrUX MpPHU aHaJU3€ pPE3yJbTaToOB
NEeSATENBHOCTH;

3) npuHATHE Ce0OsT M APYTHX:

OPUHUMATh ceOsl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHTBHl JAPYTrUX MpPHU aHaJIU3€ pPE3ybTaTOB
NEeSATENbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP € MO3UIMH IPYTOro YeIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crenuduyueckue s y4eOHOro mpeaMmeTa
«buonorus» HayuyHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHHUIO,
UHTEpIpETallud ¥ MNpeoOpa3oBaHUIO 3HAHWM, BUJBI ACATEIBHOCTH TIO
MOJIyYE€HHUI0O HOBOT'O 3HAHUS M NPUMEHEHHUIO 3HAHUN B PA3IMYHBIX Y4eOHBIX
CUTyallMsIX, a TaKXe B PEAIbHBIX >XU3HEHHBIX CHUTYyalHsX, CBSI3aHHBIX C
ouonorueil. B mporpamme npeaMeTHble pe3yJbTaThl MPEACTABIEHBI MO TOJaM
o0yueHus.



[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TipeameTta «buonorus» 6 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE U POJIU OUOJIOTHUHU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KApTUHBI MHpPa U HAYYHOI'O MHUPOBO33PEHUS, O BKJIAJ€ POCCHUICKUX H
3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHATHHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

yMEHUE PacKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U MOHSITHM:
KHU3Hb, KIETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB U IpeBpalleHue
SHEPruM), romMeocTa3 (Camoperyisuus), YpPOBHEBas OpraHU3alMs KHUBBIX
CUCTEM, CaMOBOCIIPOU3BEEHUE (penponykuus), HACJIECTBEHHOCTb,
U3MEHUYHBOCTB, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallUOHHAs, IEHTpajdbHas JOrMa MOJICKYJsIpHOU Ouonoruu), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 HeHTpax MHOT000pa3us u
MIPOUCXOXKICHUS KyIbTYpHBIX pacTenuii H. Y. BaBunosa), onpenensiTe rpaHUiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJETh METOIaMU HAyYHOT'O MO3HaHUs B OMOJIOTUH: HAOII0AeHHE
Y OMMCAaHUE )KMBBIX CUCTEM, IIPOLIECCOB U SIBJICHU, OpraHU3alMsl U IPOBEJCHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIIBW)KEHHE  TUIIOTE3bl,  BBISIBICHHUE
3aBHCHUMOCTH MEXJYy HCCIEAYEeMbIMH BEIWYMHAMH, OOBSICHEHHE MOJYUYEHHBIX
PE3yIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUN, TEOPUI U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJbI HA OCHOBAHUY IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHMU3MOB, OCOOEHHOCTH
MpoLEeccoB: 0OMEHa BEIECTB U MPEBpAIlCHUs SHEPTUU B KIIETKe, (POTOCHHTE3a,
MJIACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MUTO03a, Meilo3a,
OIIOAOTBOPEHUS, PAa3MHOKEHHMS, WHJMBHUIYAJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOJyYEHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS IIPAKTUYECKUX PEIICHUM B TOBCEHEBHOMN
KU3HU C LEJIbl0 obOecriedeHHs] Oe30MacHOCTH CBOETO 370POBbS U 30POBBS
OKPYKaIOIUX JIOJEH, COOJIOJEHHUs HOPM TIPaMOTHOTO TOBEJIEHUS B
OKpY>Karollled MPUPOJHOHN cpelie, MOHUMaHUE HEOOXOAUMOCTU HUCTOIb30BAHUS
JOCTH)KEHUI COBPEMEHHOM OMOJIOTMH U OMOTEXHOJOTMH JUIsl pallOHAIBHOIO
MPUPOJONOIb30BAHHS;

YMEHHME pellaTh DJIEMEHTAapHbIE TE€HETHYECKME 3aJa4d Ha MOHO- H
TUTHOPUIHOE CKpEIMBAHKE, CLEIJIEHHOE HAclIeJOBAaHUE, COCTABIIATH CXEMBbI



MOHOTHOPHIHOTO CKPEIIMBAHMS IS TIPEACKA3aHMs HACIICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHUE BBIMIOJHATH J1a00paTOpHbIE U MpaKTUYeCKue padoThl, COOIIOAATD
IpaBuiia Mpu padboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIHIO
OMOJIOTUYECKOTO COJEpKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl uWHGOpMAIMKM, HAy4YHO-
NOMYJISIPHbIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OuoN0THUH, MEUITMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111251 OMOJIOrMYECKYI0 HH(POPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh MOHSITUIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYIHOTO
3HaHUS €CTECTBCHHBIX HAyK, B ()OPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKIJIAJIE POCCUUCKUX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE OWOJIOTHH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa ISl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COACPKaHUE OMOJOTUYCCKUX TEPMUHOB U TIOHSTHMA:
BU/I, TOMYJIALNS, TeHOMOHI, IBOJIIOIHS, IBUKYIIIHUE CHITHI ((DaKTOPHI) IBOJIOIIHH,
IPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU1000pa30BaHNE, IKOJIOTHYECKHE (DaKTOPHI,
HKOCHUCTEMa, TMPOMYIEHThl, KOHCYMEHTBI, PpEIYIEeHThl, IIENU TUTaHUS,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa;

yMEHHE H3JIaraTh OHOJIOTMYECKHE Teopuu (dBOIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs DSBOJIONMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonactsa K. M. bapa, uepenoBanust TJIaBHBIX HAlpaBICHUN U
nyTed sBomonnu A. H. CeBepioBa, yuenusi o ounocdepe B. U. Bepuaackoro),
OTIPEIEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHUE BJIaJICTh METOJJaMH HAyYHOTO ITO3HAHMSI B OMOJIOTHH: HAOIIOACHUC
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUN, OpTraHU3AINSI U TIPOBEJCHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa, BBIIBIDKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCICAYEMBbIMH BEIMYMHAMH, OOBSICHECHHE IMOYYCHHBIX
PE3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBOJII HA OCHOBAHUH TIOJyYEHHBIX PE3YyIbTATOB;

YMEHUE BBIJEISTh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJIOB, TOMYJSIWNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTreoIeHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACJIEACTBEHHOM



M3MEHYUBOCTH, €CTECTBEHHOT0 0TOOpa, BUI000pa30BaHus, MPUCTIOCOOICHHOCTH
OpPraHMU3MOB, JEHCTBHUS HKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBI, MEpeHoca
BELIECTB U IOTOKA HHEPTUU B IKOCHUCTEMAX, AHTPONOTEHHBIX W3MEHEHUN B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPyroBOPOTa BEIIECTB M OMOr€OXMMUYECKHUX
IIUKIIOB B Onocdepe;

YMEHHE IPUMEHATH MOJIyYEHHbIE 3HAHUS JIJIs1 00BSICHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUM, JIJIS1 IPUHITHUS IPAKTUYECKUX PEILICHUN B MTOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOETO 370POBbS U 310POBbS
OKpY)XaloIMX JIIOAEH, COOMIOAEHUS HOPM TIpPaMOTHOTO TIOBEACHHUS B
OKpY>Karollled MpUpOAHOM cpeje, TOHUMMaHUEe HEOOXOAUMOCTH HCIIOIb30BAHUS
JTOCTWKECHUN COBPEMEHHOU onoJsIoruu IS PALMOHAIIBHOTO
PUPOJIONIOIB30BAHUS;

yMEHUE peliaTh AIeMeHTapHbIEe OMOJIOTMUYECKHUE 3a/1a41, COCTABIISTh CXEMBbI
MepeHOca BEIIECTB U YIHEPTUH B AKOCUCTEMAaX (LIETH MUTaHUs);

YMEHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKHE PabOThl, COOMIOAATh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M HHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO COJEpKAHUsS, BKIIOUYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHPOpMALMHM, HAYYHO-
MOMYJIIPHbIE ~ MaTepuaibl), pacCMaTpuBaTh TJIOOANbHBIE JKOJIOTHYECKUE
po0IeMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
NO3ULHIO;

YMEHHE CO37]aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHUS,
0000111251 OMOJIOrMYECKY0 HH(POPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HauMenoBanue
n/ pa3aesioB U TeEM
n NporpamMmbl

buonorus xak HaykKa

JKuBrle cucTeMBI U UX
OpraHu3aius
XUMHUYECKUU COCTaB U

CTPOECHUE KIIETKU

H(HSHGI[CHTCJ’IBHOCTB
KIJICTKHU

PasmHOXeHUE U
WHIMBUTyTbHOE
pa3BUTHE OPraHU3MOB

HacnencrseHHocts 1
W3MEHYHUBOCTh
OpraHu3MoOB

Cenekuus OpraHu3MoOB.
OCHOBEI OMOTEXHOJIOTHH

PesepBHOE Bpemst

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

0.5

1.5

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PecypcChl

bu6mmorexka [IOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

11 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

OBOJIOIUOHHAA
OuoJorus
Bo3unknoenne n
pa3BUTHE )KU3HU
Ha 3emiie
Opranu3mMsl U
OKpY’KaroIas
cpena
CooOmiecTBa u
9KOJIOTHYECKHUE
CHCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34 0

KoanuecTBo 4acoB

KonrpoJsbubie
Bcero P
padoThI

34 0

IIpakTH4eckue
padoThbI

0.5

2.5

JyekTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nmoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Ne
7 Tema ypoka

buonorus B cucreme
HayK

MeToanl TO3HAHUS
JKUBOU ITPUPOJBI.
[TpakTrueckast padborta Ne
1 «Mcmonp3oBanne
Pa3TUYHBIX METOJIOB TIPH
U3Y4YECHUU
OMOJIOTHYECKHUX
00BEKTOBY

buonornyeckue CUCTCMBEI,
MMponecCChbl U UX U3YUYCHUC

XUMHYECKHH COCTaB
KieTkn. Boga u
MHUHEPAIbHBIE COJIN

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTnyeckue

padoThI

0.5

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edso00.ru/863e612
2
https://m.edso00.ru/863e632
a

bu6nmoreka [JOK
https://m.edso00.ru/863e612
2

bu6mmoreka [IOK
https://m.edso0.ru/863e656
4

bu6mmoreka [JOK
https://m.edso00.ru/863e674
e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

10

benku. CoctaB u
CTpPOCHHE OEITKOB

DepMeHThl —
OHoJoruvecKue
KaTaJan3aTophlL.
JlaGopaTtopnast pabota No
1 «3yuenue
KaTaJIUTUYECKON
AKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMHIIa3bl
WM KaTaasbl)»

Yraeponsl. JIunuasl

HyxiienHOBBIE KHCITOTBI.
ATO

HcTopus u metoasl
W3Y4EHHUS KIETKU.
Knerounas reopus

Knerka xak nemoctHas
JXHBasi CHCTEMaA

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e6b7
2

bu6mmoreka [IOK
https://m.edso0.ru/863e6b7
2

bu6mmoreka [IOK
https://m.edso00.ru/863e687
0

bu6mmoreka [JOK
https://m.edsoo.ru/863e6d5
c

bu6mmoreka [IOK
https://m.edsoo.ru/863e6e8
8



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

11

12

13

14

Crpoenue
JYKapHUOTUYECKOU
kieTku. JlabopaTopHas
paborta Ne 2 «M3yuenue
CTPOEHUS KJIETOK
pacTeHUi, )KUBOTHBIX,
rpubOB U OaKTepuii oA
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpoIpenaparax u ux
OTHCAHUE»

OOMeH BELLECTB WA
MeTadoJIu3M

doTocunTes.
XeMOCHHTE3

DHepreTuYecKuii 0OMeH

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716
C

bu6mmorexa [IOK
https://m.edso00.ru/863e766
c

bu6mmoreka [IOK
https://m.edsoo0.ru/863e7c9
8

bu6mmoreka [JOK
https://m.edsoo0.ru/863e7aa
e



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

15

16

17

18

19

20

JKu3HEHHBIN UK
KJIETKHU. [leneHue KiIeTKu.
Muros. JlabopaTopHas
paborta Ne 3
«Habmonenrne MuTo3a B
KJIETKaX KOHYHKA
KOpEIKa JIyKa Ha
TOTOBBIX
MUKpOIIpEnapaTax»

Buocuures Oenka.
Peakiust MaTpu4HOIO
CUHTE3A

Tpancnsiuus —
onocuHTe3 Oeika

Hexnerounsie popmbl
AKHU3HU — BUPYCHI

DopMBI pa3MHOKEHUS
OpraHU3MOB

Meiios

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e7dc
4

bu6mmoreka [IOK
https://m.edso00.ru/863e796
e

bu6mmoreka [IOK
https://m.edso00.ru/863e796
e

bu6mmorexa [IOK
https://m.edso00.ru/863e754
0

bu6nmoreka [JOK
https://m.edsoo.ru/863e81b
6
https://m.edso0.ru/863e831
e

bu6mmorexa [IOK
https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

21

22

23

24

25

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
O1m1010TBOpPEHHUE.
JlaGopaTtopHnast pabota No
4 «3yueHue CTpoeHUs
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenaparax»

NunuBunyansHoe
pa3BUTHE OPraHU3MOB

I'enetuka — HayKa O
HaCJICACTBCHHOCTH U
N3MCHYHNBOCTHU

3aKOHOMEPHOCTH
HaCJIeTOBAHHS
NPU3HAKOB.
Monorubpuanoe
CKpelIBaHNe

JHurnbpumnoe
CKpeIllMBaHHE. 3aKOH
HE3aBUCHUMOTO
HacJe0BaHUs IPU3HAKOB

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e81b
6

bu6mmorexa [IOK
https://m.edso00.ru/863e843
6

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f
2

bu6mmoreka [JOK
https://m.edso0.ru/863e887
8

bubmuorexa [JOK
https://m.edsoo.ru/863e89a
4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

26

27

28

Cuennennoe
HacJe/I0BaHHe
MPU3HAKOB.
JlaGopaTtopnast pabota No
5 «3yuenue
pe3yJbTaToB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JPp030(hUITBI HA TOTOBBIX
MUKpOIIpEnapaTax»

I'eneTuka momna.
Hacnenosanune
MPU3HAKOB, CUEIJIEHHBIX
C OJIOM

M3MeHYNBOCTD.
Henacnencreennas
WU3MEHUYUBOCTb.
JlaGopaTtopnast pabota No
6. 3yuenne
MoIU(PUKAITMOHHOM
M3MEHYUBOCTH,
IIOCTPOEHHUE
BapHallIOHHOTO psiJa U
BApUALIMOHHON KPUBON»

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e8c6
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c6
0

bu6nmoreka [JOK
https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

30

31

32

33

34

HacnencrBenHas
U3MEHUYUBOCTb.
JlaGopaTtopHnast pabota No
7. «AHQJIN3 MyTali y
Ipo30(UIIbl HA TOTOBBIX
MUKpOIIpenaparax»

I'eHeTnka yenoBeka

Pe3epBHbIit ypoK.
O0o00611IeH1E 10 TEME
«HacnencrseHHOCTE U
W3MEHYHUBOCTD
OpraHU3MOB»

Cenexuus Kak HayKa u
nporecc

MeToanl U TOCTHKCHHS
CEJIEKLIUH PaCTEHUN U
JKMBOTHBIX

buorexnonorus xak
0oTpacyib HpOU3BOJACTBA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.eds00.ru/863e8d7
8

bu6mmoreka [JOK
https://m.edsoo.ru/863e921
4

bu6nmoreka [JOK
https://m.edso0.ru/863e921
4

bu6mmorexa [IOK
https://m.edso0.ru/863e933
6



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

(haKTOpBI) FBOITIOLIUN

Ne KoauuecTBo yacoB DJIeKTPOHHbBIE
" Tema ypoka KourpoJjbHbie IlpakTHUYecKue Aata tpponsle
/ Bcero U3yYeHust o0pa3oBaTe/ibHbIE
padoTbl padoTbI pecypen
DBOIIONHSA U METOBI €& bubmorexa LOK
1 https://m.edso00.ru/863ea20
U3YYCHHUS o
Hcropus passurus bubnuorexa [JOK
MpeACTaBICHUIN 00 1 https://m.eds00.ru/863e957
SBOJIIOLUH 0
bu6mmoreka [IOK
MUKpO3BOITIOIUS 1 https://m.edso00.ru/863e9c1
e
[TonyAnus kak
pIIeMEHTapHas eIuHUIA
BHUJIA U 3BOIIOIUU. bu6mmoreka [IOK
JlaGopatopHas pabota Ne 1 0.5 https://m.edsoo.ru/863e99c
1 «CpaBHEHHME BUIOB 11O 6
MOP(OIOTHUECKOMY
KPUTEPHUIO»
JIBroKy1me cuisl bubnuorexa [IOK
(ameMeHTapHbIe 1 https://m.edso0o.ru/863e9da

4


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

10

11

12

EcrecTBenHsbIit 0TOO0OD 1
ero (hopmsI

Pe3ynbTathl 3BOIIONUN:
MPUCTIOCOOTICHHOCTh
OpPTraHu3MOB U
BUJI000pa3oBaHue.
JlaGopaTtopnast pabota No
2 «Onucanue
IPUCTIOCOOTIEHHOCTH
opraHu3ma u €€
OTHOCUTEIILHOTO
XapakTepa»

HanpaBneHI/m U IyTH
MaKpO3BOJIFOIUN

HeoGpatumocTs
IBOJTIOLIUH

Ucropus xu3nu Ha 3emiie
U METOJIbl €€ U3yUYeHHUs

I'unoressl
MIPOUCXOXKICHUS KU3HU
Ha 3emie

PazButne xu3Hu Ha

3emJie 1o 3paM U
nepuojiam

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e9ed
0

bubmuorexa [JOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [IOK
https://m.edso0.ru/863e9cl
e

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a
6

bu6mmorexa [IOK
https://m.edsoo.ru/863eabb
e



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

13

14

15

16

17

18

19

OCHOBHBIE ATaMbI
HBOJIIOIUH
pPacTUTENHHOTO U
YKUBOTHOT'O MHUPA.
[IpakTuyeckas pabora Ne
1 «3yuenue
HCKOITaeMBbIX OCTaTKOB
pacTeHMi U )KUBOTHBIX B
KOJIICKITHSIX

COBpeMeHHaﬂ CHUCTCMa
OpTraHu4€CKOro Mmupa

DBOJIOIUS YeTIOBEKa
(arTpOTIOTEHE3)

JBroKy1me cuiibl

(axtopsr)
aHTpPOIIOTeHe3a
OCHOBHBIE CTaAUH
SBOJIIOIUHN YeJI0BEKa

YenoBeueckue pacel U
[PUPOJHBIE aTanTauu
4eJI0BeKa

PesepBHBIiT ypOK.
O00011eHME 110 TEME
«BO3HUKHOBEHHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8b
c

bu6mmorexa [IOK
https://m.edsoo.ru/863ea48
e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2
c

bu6mmoreka [IOK
https://m.edsoo.ru/863ead4
4

bu6nmoreka [JOK
https://m.edsoo.ru/863eaea
2



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

20

21

22

23

pa3BUTHE )KU3HH HA
3emiien

DKoI0rus Kak HayKa

Cpensl oouTanus u
HKOJIOTHYECKUE PaKTOPHI

AbuoTtndeckue (HaKTopsl.
JlaGopaTtopnast pabota No
3. «Mopdonoruueckue
0COOEHHOCTH pacTeHUI
U3 Pa3HBIX MECT
OoOUTaHUM.
JlaGopatopHas pabota Ne
4. «BnusHue cBera Ha
POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa»

buoTtnueckue haxkTopsl

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edso0.ru/863eb10
e

bu6nmoreka [JOK
https://m.edso0.ru/863eb34
8



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

24

25

26

27

28

29

30

DKOJIOTHYECKUE
XapaKTePUCTUKHI
MIOMYJISILIUH.
[TpakTuueckas padora No
2 «IloxcyéT MI0THOCTHU
MONYJIALIMM pa3HbIX
BHUJIOB PACTEHUI

Coo01iecTBa OpraHu3MoB
— OuolEeHo3

DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

OcHOBHBIC TTOKa3aTeIN
9KOCHCTEMBIL.
DKOJIOTHYECKUE
nupamuel. CBoKCTBA
skocucteM. Cykueccus

HpHpOI[HLIe 9KOCHCTCMbI

AHTpOHOI‘eHHHe
9KOCHCTCMBI

buocdepa — rnobdanpHas
3KOCHCTEMA 3EMITU

0.5

bubmuorexa [JOK
https://m.edso0.ru/863eb46
a

bubmuorexa [JOK
https://m.edsoo0.ru/863eb46
a

bu6nmoreka [JOK
https://m.edsoo.ru/863eb5fa

bu6mmorexa [IOK
https://m.edsoo.ru/863ebb5
e



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTH

31 CYIIIECTBOBAHUS
ouocdepsr
Ye10oBeUeCcTBO B

32
ounochepe 3emn

33 CocymiecTBoBaHuE
IPUPOIBI M YEIIOBEUCCTBA
O060011IEHNE TEMBI

34 «Coo0miecTBa 1
DKOJIOTHYECKUE
CHCTEMBD)

OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34

2.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd1
6

bu6mmoreka [IOK
https://m.edsoo.ru/863ebal
e



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOIM OBPA30BATEJILHOM
ITPOI'PAMMUBI

10 KITACC
Kon
nposepsie IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHA
MOI'0 OCHOBHOI1 00pa30BaTeJIbHOI IPOrpaMMBbI CPeAHEro
pe3yabTart 0011ero oopa3oBaHus
a
CdopmupoBaHHOCTB 3HAHHI O MECTE M POJIM OMOJIOTHH B
CHUCTEME Hay4yHOro0 3HAaHUS ECTECTBEHHbIX HayK, B
(GOpMHPOBAHUN COBPEMEHHOW €CTEeCTBEHHO-HayYHOMH
1 KapTHHBI MUpPa W HAYYHOTO MHPOBO33PEHHUS; O BKJIAJE
POCCUHMCKMX U 3apyOeKHBIX Y4YEHBIX-OHMOJIOTOB B
pa3BuTHE OHONOTUM; (DYHKIIMOHAIBHOM TIPaMOTHOCTH
4eJI0BeKa JJIS pelIeHNUs )KU3HEHHBIX 3a/1a4
YMeHue pacKkpbIBaTh —COJEpkKaHHE OUOJOTHMUYECKUX
TEPMUHOB W TIOHSATHHA: JKU3Hb, KJIETKA, OPTaHU3M;
5 MeTabo113M (0OMEH BEIIECTB U MpEeBpallleHne SHEPTUN),

roMeocTa3 (CaMOperyJisiliis), ypOBHEBas OpraHU3aLUs
KHUBBIX CUCTEM, CAMOBOCIIPOM3BEICHUE (PENPOAYKIIHS),

HACJICACTBEHHOCTb, UBMCHYHNBOCTL, POCT U PAa3BUTHC



YMenue uznaratb OMOJIOTHUECKUE TEOPHH (KJICTOYHAS,
XpPOMOCOMHasi, MyTanoHHas ), 3akonbl (I'. Menngens, T.
Moprana, H.M. BapwioBa) u ydeHuss (0 IeHTpax
MHOrooOpa3usi UM  IMPOUCXOXKACHUS  KyJIbTYPHBIX
pacrenunii H.M. BaBuiosa), ompenensats rpaHulbl UX

MMPUMCHUMOCTH K )KUBBIM CHUCTCMaM

YMeHue BIaJeTh METOJAAMH HAYYHOT'O TIIO3HAHUS B
Ouosiorn (HaOJIIOJEHUE W ONKMCAHUE >KHBBIX CHCTEM,
IIPOLIECCOB MW SIBJICHUH; OpraHu3alus M IPOBEIACHHE
OHOJIOTUYECKOTO IKCIIEPUMECHTA, BBIIBIDKEHUE
TUIOTE3HI; BBLISIBIICHHE 3aBHCHMOCTHU MEXTY
UCCIICTyeMBIMH BEJIMYMHAMU, O0BSICHEHUE MOTyYSHHBIX
pe3yJIbTaTOB, WCIOJIBb30BAaHHBIX HAYYHBIX TOHSITHIA,
TEOpUA W 3aKOHOB, YMEHHUE JeJlaTh BBIBOJBI Ha

OCHOBAHHH IOJTYYCHHBIX pe3ynLTaTOB)

YMeHue BBIIENSTh CYIIECTBEHHbIE MPU3HAKU BHUPYCOB,
KJIETOK NPOKApUOT M DJYKAapHOT, OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX OPTraHU3MOB; OCOOEHHOCTH MPOLIECCOB
oOMeHa BEIIeCTB W NpPEBpALIEHMs] SHEPIUU B KIIETKE,
(oTocHHTE3a, IUIACTHYECKOTO M  JHEPreTU4eCcKOro
oOMeHa, XEMOCHHTE3A, MHUTO3a, Melo3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHMS, WHIMBUIYaJIbHOTO

pa3BUTHS OpraHu3Ma (OHTOreHe3)



YMeHue TpPUMEHATh TOJNyYCHHBIC  3HAHHUS U
00BACHEHUST OMOJIOTMYECKUX TPOIICCCOB U SBJICHUM, JIsI
HNPHUHITHS TPAKTHYECKUX PEIICHUH B ITOBCEIHCBHOM
JKM3HA B ILEIIX oOecredyeHus Oe30IMacHOCTH CBOEIO
3JI0pOBbSI W 3J0POBbSI  OKPYXAIOMIMX  JIIOJIEH,
COOJIOZICHWSI HOPM  T'PaMOTHOTO  IOBEJCHHS B
OKpY Karomien HPUPOTHOM cpene; [MOHUMaHue
HEOOXO0IMMOCTH HCIIOJIb30BaHMS JIOCTHKEHHH
COBpPEMEHHOW OWonormu ©  OWOTEXHOJIOTUU IS

palroOHAJILHOI'O IIPUPOAOIIOJIL30BAHNA

YMmenue peliaTth 3JICMCHTAPHBIC I'CHCTHYCCKHUEC 3adavu
Ha MOHO- H I[I/II"I/I6pI/II[HOC CKPCIIUBAHUEC, CHCIIJICHHOC
HaCJICOJOBaHUC, COCTaBJIATh CXCMbl MOHOI I/I6pI/I,I[HOFO
CKpCIIUBaHUA JUIA MNpEaACKasaHus HacCJICa0BaHUA

IMPU3HAKOB Y OPraHU3MOB

YMeHHe BBHIMONHATE J1a00paTOpHBIE W TPAKTUYECKHE
paboThl, cOOMOaaTh MpaBUiIa Ipu padboTe ¢ y4eOHBIM U

J1a00paTOpHBIM 000pYI0BaHUEM

YMeHne KpUTHYECKH OLICHMBATh M MHTEPIPETHPOBATH
UH(POPMALIUIO OMOJIOTUYECKOTO COJIep)KaHus,
BKJIIOUAIOLIYI0 TICEBAOHAYYHbIE 3HAHUS U3 Pa3IUYHbBIX
uctoyHukoB (CMMU, Hay4yHO-TIONMyJIsIpHBIE MaTepUabl);
ITUYECKHUE AaCMEKThl COBPEMEHHBIX MCCIEIOBAaHUN B

6I/IOJ'IOFI/II/I, MCIHUINHCEC, OMOTEXHOJIOTHU
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11 KITACC

Kon
nposepsie
MO0
pe3yJbTart
a

YMeHue co3naBaTh COOCTBEHHBIE TMCEMEHHBIC U YCTHBIE
coo011IeHus1, 0000111ast OMOJIOTMYECKY 0 HH(DOPMAITUIO U3
HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO HCIIOJIBb30BaTh

NOHSATUIHBIN anmapaT GMOJI0THU

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbl CPeHEro
0011ero oopa3oBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B
CHCTEME HAYYHOI'O 3HAHUs ECTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUHM COBPEMEHHON €CTeCTBEHHO-HAyYHOU
KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHHS; O BKIIAJIE
POCCHUUCKMX H 3apyOeXHBIX YYEHBIX-OHMOIOTOB B
pa3Butue Ouonornu; (PyHKIMOHAIBHONH TPaMOTHOCTH

YCJIOBCKA U1 pCIICHHUA JKU3HCHHBIX 3a/1a4



YMeHue packpeiBaTh COJEpIKaHWE OHOJIOTHYECKHX
TEPMUHOB W TIOHATUH: BHJ, TOMYJSAIUS, TeHO(OH],
SBOJIIOLNS, JBIDKYIIHME CHIIBI ((DaKTOpBI) SBOJIIOIUH,
IpUCIOCOOJICHHOCTh OPraHM3MOB, BHA000pa30BaHHE,
9KOJIOTHYECKHE (DaKTOPBI, JKOCHUCTEMA, IPOIYICHTHI,
KOHCYMEHTHI, PEIyICHTHI, HETH MTUTaHUS,

9KOJIOTHYECKas MUpaMKia, OuoreoreHo3, onochepa

YMenue u3JiaraTh OHOJIOTHYECKHe TEOPUH
(oBomrormonHas Teopusi Y. JlapBuHa, CHHTETHYECKas
TEOpHsl DBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoxacrsa K.M. Bapa, uyepenoBanus
[JIaBHBIX HampaBlieHWd U 1nyTed sBomounu A H.
CeseproBa, yuenus o Ouocdepe B.U. Bepnauckoro),
OTPENENATh TPAHUIBI HUX TMPUMEHUMOCTH K >KHUBBIM

CuCTCMaM

YMmenune BJIaACTb MCETOAAMU HAYYHOI'O IIO3HAHUA B
Ouooruu (Ha6HIO,Z[eHI/Ie N OIMIMCAHUEC JXKHBBIX CHUCTCM,
mponeccoB u HBHeHHfI; opraHu3anusa W IPOBCACHUC
OMOJIOrTYECKOr0 OKCIICPUMCHTA, BBIIBUXKCHHUEC
THUITIOTEC3bI, BBISABJICHUC 3aBUCHMOCTH MCKOY
HCCICAYCMBIMH BCIIMYNHAMU, 00BsICHEHHE IMMOJIYYCHHBIX
PE3yJIbTaTOB, HWCIOJb30BAHHBIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ U 3aKOHOB;, YMCHHC [€JIaTb BBIBOJAbBI Ha

OCHOBaHUU NOJyYEHHBIX PE3yJIbTATOB)



YMeHue BbIICNATh CYIIECTBEHHbIC MPU3HAKU CTPOCHUS
OMOJIOTHYECKUX  OOBEKTOB:  BHJIOB,  IOMYJIAIHH,
MIPOJTYIIEHTOB, KOHCYMEHTOB, pEeayICHTOB,
OMOreoIeHO30B U IKOCUCTEM; OCOOCHHOCTH IMPOIIECCOB
HACJICICTBEHHOW H3MEHYMBOCTH, €CTECTBEHHOTO 0TOOPA,
BHUJ1I000pa30BaHMs, TPUCIIOCOOJIEHHOCTH OPraHW3MOB,
JIEHCTBHSI DKOJIOTMYECKUX (PAKTOPOB Ha OPraHU3MBI,
MepeHoca BEIIECTB M MOTOKA SHEPTHH B IKOCHCTEMaX,
AQHTPOIIOTEHHBIX HW3MEHEHHH B DJKOCHUCTEMax CBOEH
MECTHOCTH, KpyTOBOPOTA BEIIECTB U OMOT€OXUMUYECKUX

IIUKJIOB B Onocdepe

YMeHue TpUMEHATH  IOJyYEHHbIE  3HaHWS UL
00BsICHEHUS! OMOJIOTUYECKUX MTPOLIECCOB U SABJICHUM, AJIs
INPUHATUSA IPAKTUYECKUX PEIICHHH B ITOBCEIHEBHOU
KHU3HM B LEJIAX oOecredyeHus: Oe30MacHOCTH CBOEro
3J0pOBb U 30pPOBbSl  OKPYXKAIOIIMX  JIIOJEH,
CcOONIOAEHHUS HOPM  TPaMOTHOTO  TOBEJCHHS B
OKpY’KaloIle  NPUPOJHOM  cpede;  IOHMMAaHHE
HE00X0IMMOCTH UCIIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOMN Ouosoruu Ui palMOHAJIBHOTO

MPUPOIONOIB30BaAHUS

YMenue peliaTh 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3aaa4u,
COCTaBJIATh CXEMBI IICPEHOCA BCHICCTB W DJHEPruu B

9KOCUCTEeMaXx (LIeTIH MUTAHMUSI)
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YMeHue BBHINOTHATH JTA0OPATOPHBIE U TMPAKTUICCKUE
paboThI, COONMIOAATH MPaBHIIa TIPH padOTe ¢ yUeOHBIM H

1abopaTOpHBIM 000PYI0BAHUEM

VYMeHne KpUTHUYECKH OLIEHUBaThb M UHTEPIPETHPOBATH
UH(POPMALIUIO OMOJIOTNYECKOT0 COJIepKaAHHUS,
BKJIIOUAIOLIYI0 IICEBJAOHAYUYHBIE 3HAHUS U3 Pa3IMYHBIX
uctoyHukoB (CMMU, Hay4yHO-nONMyJIsIpHBIE MaTepUabl);
paccMaTpuBaTh I100aJIbHBIE 3KOJIOIMUYECKUE MPOOJIEMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM

COOCTBEHHYIO TTO3UIIUIO

YMenue co3naBatb COOCTBEHHBIE TMCHMEHHBIC U YCTHBIC
cooOmieHus1, 06001as OMOTOTHYECKYI0 HHPOPMALIUIO U3
HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCIIOJIb30BaTh

HNOHATUIHBIN annapaT GM0JI0rUU



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Ko IIpoBepsieMblii 3JIEMEHT COEePKAHUS

A

1 buonorus kak Hayka

1 buonorus — nHayka o xuBoil mpupozae. Ponbp OGuonoruu B

1 (GbOopMHpPOBAaHUN COBPEMEHHOW HAyYyHOW KapTUHBI MHUDA.
Cucrema OMOJIOTMYECKUX HAYK

1 Meroasl MO3HaHUS  KWUBOW  Mpuponbl  (HaOIIOIEHHE,

5 OKCIIEPUMEHT, ONUCaHWe, W3MEpeHue, Kiaccupukauus,
MOJIETTUPOBAHUE, CTATUCTHYECKass 00pabOTKa JaHHbBIX )

2 JKuBble cuCcTEMBI U X OpraHu3anus

2. XKusble cucrembl (OMOCHCTEMBI) KaK IpeIMET H3y4eHUs

1 6uomnorun. CBoiicTBa OMOCUCTEM U UX pazHOOOpa3ue

9 YpoBHH OpraHu3alyu ouocucrem: MOJIEKYJISIPHO-

) TE€HETUYECKUH, KJIETOYHBIH, OpraHu3MEHHBIM,
MOMYJISIIMOHHO-BU/I0BOM, SKOCUCTEMHBIHN, OMOCEpHBIit

3 XUMUYECKUH COCTaB U CTPOECHUE KIIETKU
XWMHUYECKUH COCTaB KIETKH. XHUMHYECKHE DJIEMEHTHI:

3. MaKpO3JIEMEHTBI, MHUKPOAJIEMEHTHl. Boma um MuHepaibHbIE

1 BenlecTBa. DYHKIUM BOJAbl W MHUHEpAIbHBIX BELIECTB B
kietke. [Tonaepxanue ocMoTHUECKOro GanaHca
benku. CoctraB m cTpoeHne O€IKOB. AMHUHOKHCIOTHI —
MOHOMepsl ~ OenkoB.  He3zameHuMble U 3aMEHUMBIE
AMUHOKHCIIOTBI. ~ AMUHOKHUCIIOTHBIH  COCTaB.  YPOBHH

3. CTPYKTYpbl O€IKOBON MOJEKyJbl (IepBUYHAs, BTOPUYHAS,

2 TpeTHYHAsT W 4YEeTBEpTUYHAs CTPYKTypa). XUMHYECKHE

cBoiicTBa OenkoB. bronorunueckue GpyHKINM GENKOB.
@depmeHTHl — Ouosormueckue Katanuzatopbl. CTpoeHue

(dbepMeHTa: aKTUBHBIA IEHTP, CyOCTpaTHas CIeU(PUIHOCTD.



Kodepmentsl. Buramunsl. Orinunst  (HepMeHTOB  OT

HCOPraHNM4YCCKUX KaTaln3aToOpOB

VYrneBonsl:  MoOHOcaxapuabl  (Taroko3a, pubo3a u
ne3okcupu0o3a), aumcaxapuabl (caxapos3a, JIaKTo3a) W
nonucaxapuabl  (Kpaxmal, — [JIMKOT€H,  LEJUTI0J03a).
buonoruueckue GyHKIUU YTIEBOJIOB.

Jiumuapl:  TPUTIHMLEPHIBI,  CTEPOHIBI,  (OCHOIUTHIBI.
I'mapodunsHo-THAPOGOOHBIE  CBOWCTBA.  buomornyeckue
¢bynkiun  nunuaoB. CpaBHEHUE YrieBOJOB, O€IKOB U

JIMIIK 0B KaK HCTOYHHUKOB S9HCPIruu

Hyxneunoseie kucnorel: JJHK u PHK. Hykneormaer —
MOHOMEpPBI HYKJIEMHOBBIX KucCIOT. CTpoeHue u (yHKUIUU
JHK. Crpoenne u ¢yukuuun PHK. AT®: crpoenue u
byHKIIUN

I_II/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TCOpHL. MeTtoapl

HU3YYCHUS KIICTOK

Knerka kak memoctHast kuBasi cucreMa. OOIue mpuU3HAKU
KJIETOK: 3aMKHyTasi HapykHasi memOpana, monekynasl JIHK

KaK Fr€HeTHYeCKUI arrapar, CHCTeMa CUHTE3a Ocika

Tunsl KJIETOK: SyKapHOTHMYECKass W IPOKAPUOTHYECKAS.
OCOOeHHOCTH ~ CTPOEHHS  MPOKAPHUOTHUYECKOM  KIIETKH.
Knerounas crenka Oakrepuil. CTpoeHue 3yKapHOTHYECKON
kJIeTKA. OCHOBHBIE OTJINYMS PACTUTEIBHOM, >KMBOTHOM U

I'pUOHOM KIIETKU
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[ToBEepXHOCTHBIC CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA,
TIIMKOKAMKC, uX (QyHkium. [Tnasmarndeckas memOpana, e€
cBorictBa u (yHkuuu. lurtomnasmMa u e€ OpraHoOWIHI
OnHOMeMOpaHHbIC OPTaHOUIBI KJISTKU: SHI0IIa3MaTHIeCKas
CeTh (BIIC), anmnapar [Nonbmxu, JIU30COMBI.
[TomyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKA: MHUTOXOHJPHH,
rtactuabl. [IporcxoxaeHne MUTOXOHAPUI U TUIacTH . Buisl
mwiactun. HememOpaHHBIE OpraHOWIBI KJIETKH: PUOOCOMBI,
KJICTOYHBIM  [EHTP, PECHUYKH, IKI'YTUKHA. DYHKIHH

OpraHona0B KJICTKH. Bxirouenus

SAnpo — perynsatopHblii LeHTp KieTku. CTpoeHue sapa:
aaepHas 000JI0YKa, KapuoIlia3Ma, XPOMAaTHH, SAPBILIKO.

XpoMOCOMBI

TpchnopT BCIICCTB B KIICTKEC

H(I/ISHGI[GS[TCJ’IBHOCTI) KJIIETKHN

OOMeH  BelecTB, WIM  METa00au3M.  ACCUMMIALUS
(myacTuyeckuii oOMeH) M AUCCUMUIISIMS (3HEPreTUYeCKUil
o0OMEH) — JB€ CTOpPOHBI €IUMHOr0 IMpoliecca MeTadboIu3Ma.
Tunbl oOMeHa BemiecTB: aBTOTPO(QHBIH U TeTepOTPOdHBIMH.
Ponb ¢pepmeHTOB B 0OMEHE BEIIECTB U IPEBPAIIEHUH SJHEPTUN

B KJICTKE

®dortocunte3. CeroBas M TeMHOBas (a3pl (HOTOCHHTE3A.
Peakiium  gorocunTesa. DPPEeKTUBHOCTH  (POTOCHHTE3A.
3nayeHue (OTOCHHTE3a s KM3HM Ha 3emie. BiusHue
YCIOBHH Cpeibl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HaueHHE

XEMOCHHTE3a JJId )KM3HHU Ha 3emite

DHepreTudeckuii oOMeH B KJEeTKe. PaciiernieHue BelecTs,
BBIJICJICHHE U aKKyMYJUPOBAaHUE SHEPTHMHU B KIETKE. DTalbl
AHEpreTHYecKoro oomMeHa. I mukonu3. bpokeHue u ero BUIbI.
Kucnoponnoe okuciaeHwe, WiM KIETOYHOE JbIXaHHE.

O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa



Peakiiun matpuunoro cunresa. ['enetnueckas nHGoOpManus u
JIHK. Peanuzanms reHeTndyeckod HHGPOPMAIMK B KIIETKE.
['enernyecknii KO W €ro CBOWCTBA. TpaHCKpUIILHS —
matpuunblii cuare3 PHK. Tpancnsamus — 6uocunres Oenka.
KomupoBanue ammuuokucnor. Poms pubocom B OGuocuHTe3e

Oeka

HexkneTounsie GopMbI )KU3HU — BUPYCHI. VICTOpUST OTKPBITHS
BupycoB (.M. NBanoBckuii). OCOOEHHOCTH CTPOCHHUS H
KU3HEJesITeNbHOCTH BHUpPYcoB. bakrtepuodaru. bone3nu
pPaCTCHHMIA, )KUBOTHBIX M YEJIOBEKA, BHI3IBACMBIC BUPYCAMH.
Bupyc ummynonedpunura genoeka (BMIYU) — Bo30yaurens
ClIMHda. IlpodwunakTika pacnpoCTpaHEHHUs] BUPYCHBIX

3a00s1eBaHUil
Pa3MHOXeHME U HHIMBUIYAJIbHOE Pa3BUTHE OPTaHU3MOB

KrneTounslii ukJ, nin xKU3HEHHBINA UK KIeTku. MHTepdaza
u wmuto3. Ilpomeccel, mnpoTekaromue B  HHTEpdase.
Permmkammss — peakuuss MmarpuuHoro cuHtesa JIHK.
Crtpoenue xpoMmocoM. XpOMOCOMHBIH HAaOOp — KapHOTHIL.
JIUMIIONAHBIT W TaljIOMJHBIA  XPOMOCOMHBIE  HaOOpBI.
XpoMaruasl. lluTonoruueckne OCHOBBI Pa3MHOXKEHMS U
WHIUBUAYATbHOTO Pa3BUTHUS OPIaHU3MOB.

Henenue knerkn — wmurto3. Craaum mutosa. Ilpoueccsl,
IIPOUCXOJAIINE HAa PA3HBIX CTAAUAX MUTO3a. bronorndeckuii

CMBICJI MUTO3a

@opMbl pa3sMHOXKEHHUS OpPraHU3MOB: OEcCIIooe M IOJIOBOE.
Bungsl  Oecronioro  pasMHOXKEHUS:  JEJIeHHE  HaJBOE,
MTOYKOBAHHE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHUE,
BEreTaTUBHOE pa3MHOKeHue. VIcKkyccTBeHHOE KIIOHUPOBaHUE

OpraHnu3MoOB, €ro 3HAaYCHUC JJIA CCIICKIITNU

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOI0ro.
Meiio3. Cragum Meiosza. Ilponeccsl, mpoucxopsiue Ha
craguax Meio3a. IloBegeHume Xxpomocom B Meio3e.

Kpoccunrosep. buonorndeckuii CMbICI U 3HaYEHHE MEH03a



I'ameTorenes — mporecc 0Opa3oBaHMS MOJOBBIX KJIETOK Y
KUBOTHBIX. [lo/OBBIE JKene3bl: CEMEHHUKH U SIMYHUKH.
OOpazoBaHue W pa3BUTUE TIOJIOBBIX KIETOK — TaMeT
(cnepmaro3oui, SIMIEKIIETKA) — CIIEPMATOTEHE3 U OOTEHE3.
OCOOEHHOCTH CTpPOEHHS SHIEKIETOK U CIIEPMAaTO30UIOB.

OmnonorBopenue. [laprenorenes

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIBHOE
paszButue (AMOpHOreHe3). DTanbl SMOPHOHAITBHOTO Pa3BUTHUS
y TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyJIslus,
opranorene3. IloctamOpuoHanmpHOE  pazBuThe.  THIIBI
MOCTAMOPHOHAIBHOTO ~ Pa3BUTHSA:  OpSAMOE,  HEmpsiMoe
(mununHOYHOE). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB;
(bakTopbl, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 LBETKOBOI'O

PpacTCHUsA: CTPOCHUEC CCMCHU, CTAAUH PA3BUTHUA
HaCJIGI[CTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

[Ipenmer u 3agaun reHeTuku. Vcropus pa3BUTUS T€HETUKH.
Bxnan poccuiickux u 3apyOexHBIX YUEHBIX B pa3BUTHE
TeHEeTUKH.  MeToasl  TeHeTHKH  (TMOpUI0IOrMYEeCKHi,
LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA ).
OcHOBHbIE  Te€HEeTHYeCKHe  MOoHATHSA.  ['eHeTmueckas

CHUMBOJIMKA, UCITIOJIB3yEMasd B CXEMaxX CerHlI/IBaHI/Iﬁ

3aKOHOMEPHOCTU HACTEAOBaHUS TPU3HAKOB, YCTAHOBJICHHBIC
I Menaenem. MoHOruOpUIHOE CKpENIMBaHUE. 3aKOH
ennHooOpa3uss TUOpUIOB TepBoro mokoneHus. [IpaBuio
JOMUHUPOBaHMS. 3aKOH paclllelyieHns Npu3HakoB. ['unoresa
9uCTOTHI TaMmeT. [loTHOE 1 HEeTOTHOE TOMUHUPOBAHUE.

JurubpunHoe  ckpemmMBaHME.  3aKOH  HE3aBHCHMOTO
HacjelAOBaHUsl TMpu3HAKOB. LlUTOreHeTMueckue OCHOBBI
TUTUOPUTHOTO CKpEIIUBaHUS. AHanusupyoliee
CKpelIuBaHue. Hcnons3oBanue AHAJIM3UPYIOIIETO

CKpEITUBaHUSI JIJIs1 OTIPEICIICHUSI TEHOTUITa 0CO0U



CueruieHHoe HacnenoBanue npusHakoB. Pabora T. Moprana
[0 CLEIUVIGHHOMY HacleJoBaHUI0 TIeHoB. Hapymenue
CUEMJIEHUs TEeHOB B  pe3yjbTaTe  KpPOCCHHIOBEpA.
XpOMOCOMHAsl TEOpHsI HACJIEACTBEHHOCTH. |'eHeThuueckue
KapTBhl.

I'enetnka mosa. XpOMOCOMHOE  OIpeAeieHHE IoJja.
AyTOCOMBI U IIOJIOBBIE XpPOMOCOMBI. ['omMoramerHsle u
reTeporaMeTHbIC OpPTraHU3MBI. HaCHGILOBaHI/Ie IMPU3HAKOB,

CICIIVICHHBIX C IIOJIOM

N3menunBoCTh. BUabl M3MEHYMBOCTU: HEHACIIEICTBEHHAS U
HacnencTBeHHas. Ponp  cpeasl B HEHAcCIEINCTBECHHOU
U3MEHUYUBOCTH. XapakTepucTuka MO GHUKAITMOHHON
U3MEHUMBOCTH. BapuanuoHHbli psag W BapUallMOHHAs
kpuBas. Hopma peakumm npusHaka. KonudecTBeHHBIE H
KAaueCTBEHHbIE NPU3HAKKM U MX HOpMma peakuuu. CBolicTBa

MOAU(GUKAITMOHHOW U3MEHYHBOCTH

HacnencrBeHHas, uWIM TEHOTUNWYECKAas, W3MEHYUBOCTb.
KoMb6uHaTtuBHast ©3MEHYHUBOCTh. Mei03 U MOI0BOil mporiecc
— OCHOBa KOMOWHATHBHON HW3MEHYMBOCTH. MyTalMOHHas
n3MeHuuBocTh.  Knaccupukanuss — MyTauui:  reHHbIE
XPOMOCOMHBIE, T€HOMHBbIE. HacToTa M NMPUYMHBI MyTallUM.
MyrtareHHsie (HakTOpbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B

HacnenacTeeHHon niMmenunsocty H.M. BasuioBa

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METOIbI
TCHETHKH YeJIOBEKa: TEeHEaJOTHMYECCKHUM, OJIM3HEIOBBIM,
UTOT€HETHYECKU, OMOXUMUYECKHH, MOJIEKYJIIPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpEICIeHHEe TE€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHWE, T€HOTUITMPOBAHUE, B TOM
gyucine ¢ nomompio [I[P-anamm3a. HacneacTtBeHHbIE
3a00/eBaHUsl 4YENOBEKAa: TEHHble Oole3Hu, OO0JIe3HH ¢
HACJIEICTBEHHON MPEIPACIION0KEHHOCTBIO, XPOMOCOMHBIE
O6one3an. ComaTW4YeCKWe€ W TEHEPATUBHBIC MYTallUH.
[lpuHuMnBl  3710poBOTO  00pa3za JKHU3HM, JWArHOCTUKU,
poUIAKTUKY U JICYEHUS TeHETHUeCKuX Oone3neit. Menuko-
F€HETUYECKOE KOHCYJIbTHPOBAHUE. 3HAYECHUE METUILIMHCKOU
TEHETUKH B MPEJOTBPAILCHUM M JICYEHUU TE€HETHYECKHUX

3a00/1€eBaHUIl YeI0BEKA



Cenexnust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi Kak Hayka U Ipouecc. 3apoKICHHE CEJICKIIUU U
nomectukauus. Yuenne H.M. BaBwioBa o0 neHTpax
MIPOUCXOXKACHUSI U MHOTooOpa3usi KyJbTYpHBIX PACTCHHIA.
LleHTpbl MPOUCXOXACHUSA JOMAIIHUX >KUBOTHBIX. Copr,

[10po/1a, IITaMM

CoBpemMeHHbIE METO/IBI CEJICKIIMH. MaccoBbIit H
WHIVUBUAYATbHBIH OTOOpHI B  CENCKIIMU pPACTEHUH U
®KUBOTHBIX. OIleHKa 3KCTepbepa. bBIM3KOpOACTBEHHOE
ckpenuBanue — MHOpuauHT. Yncras nuaus. CKpelmBaHue
YUCTBIX JIMHMK. ['erepo3uc, wnmm THOpUIHAS  CHIIA.
HeponcrBennoe ckpeniuBanue — ayropuauur. OtnanéHHas
rubpunmsamus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJIyYEHUE NOJIUILTIONA0B. JIOCTUKEHHUSI CENIEKIIUN PACTEHUM,

JKUBOTHBIX U MUKPOOPIraHU3MOB

buorexHonoruss kak oTpacib NOpPOU3BOACTBA. [ eHHas
WHKeHepus. Jramnbl co3gaHus pexomoOuHanTtHo [JIHK u
TPAHCTEHHBIX  OpraHu3MoB.  KieTouHas  WHXEHEpHs.
Knerounsle kynbTypbl. MUKpPOKIOHAIBHOE pPa3MHOKEHHE
pacTeHui. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. JKOJIOTUYECKHE U
ATUYECKHUE poOIEMBI. I'™MO - T€HETHUYECKHU

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KUIIACC

Ko
i

IIpoBepsieMblii JJIEMEHT COAEePKAHUSA

OBOJIIOIIMOHHAS OMOJIOTUSA



DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBujieTenbCcTBa 9BOJIFOIIHH. [TaneoHTONIOTHYECKHE:
MOCJICI0BATEIBHOCTD MTOSIBJICHUS BUJIOB B
MAJCOHTOJIOTUYECKON  JICTOIUCH, IEPeXOaHble  (OPMBI.
buoreorpaduyeckue: cxonctBo u paznmuue gayH u Qiaop
MaTEepPUKOB U OCTPOBOB. DMOPHOJOTHYECKHE: CXOJICTBA H
pa3nuuusi SMOPHUOHOB  Ppa3HbIX BHJOB  IMO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMHUYECKHUE: TOMOJIOTHYHBIE,
aHAJIOTHYHbIC,  PyJMMCHTAPHBIC  OpPraHbl,  ATaBHU3MBIL.
MoekynapHO-OMOXUMHUYECKHE:  CXOJACTBO  MEXaHHU3MOB
HACJICJICTBEHHOCTH W OCHOBHBIX META0OJMYCCKUX MyTEeH Y

BCCX OpraHu3mMoB

OpomounonHass teopust Y. Jlapeuna. IIpeamocbuiku
BO3HUKHOBEHHMS JapBUHK3MA. [[BHKyIIME CHJIBI 3BOJIOLUU
BUgoB 1o JlapBuHy (M30BITOYHOE pa3MHOKEHUE IIpU
OTPaHUYEHHOCTH PECYPCOB, HEOIIPEACIEHHAsE U3MEHYUBOCTb,

6opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckas Teopust »Bomonuu (CTD) u ocHOBHBIE €&
noJiokeHus. MukposBomntonus. [lomynsanus Kak eauHHIa

BUJa U 5BOJJOIIMH

JBuxymie cuibl ((pakTophl) IBOJIOLMKA BUJOB B MPHUPOJE.
MyTaloHHBIH Iporecc U KOMOMHATUBHAS W3MEHYHUBOCTb.
[TonmynsuuonHble BOMHBI U Apedd reHoB. M3omsamus u
murpanus. EcrecTBeHHBIN 0TOOp — HampaBisiomMi (paxkrop
sBoIIIOIIMH. POPMBI €CTECTBEHHOT'O 0TOOPA.
[TpucnocoOaeHHOCTh OPraHU3MOB KaK Pe3ysbTaT IBOJIOIHIH.
[Tpumeps! npucnocobyieHnit y opranu3mMoB. ApoMopdo3sl 1
UNO0aJaNTaALNH.

Buna u Bunoo6pazosanue. Kpurepuu Buga. OcHOBHBIE (hOPMBI
BHUI000pa30BaHus: reorpaduueckoe, SIKOIOrHIecKoe
Makpospomroniust.  Dopmbl  3BoMOLMU:  puUIeTHYECKas,

AUBEPIrCHTHAs, KOHBCPICHTHAas, nmapajjicjabHasi.

HeoOpatumocTs 3BoOMIONNN



Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JloHay4HbI€ IPEACTABICHUSA O 3apOKIECHUN KU3HUA. Hayunsle
TMIIOTE3bl BOBHUKHOBEHMs *HM3HM Ha 3emiie: aOuoreHes u
naHcnepMus. XUMHUYECKas 3BOJIOLUSA. DKCIEPUMEHTAIbHOE
IIOATBEPKICHNE XUMUYECKOU 3Boonuu. HayanbHble sTansl
ouonornueckoii sBomornuu. I'unoreza PHK-mupa. Ilepsoie
KIETKA U HX 3BoonHsa. POpMUPOBAHHE OCHOBHBIX T'PYIII

JKHUBBIX OPraHu3MOB

PazButue xu3nu Ha 3emiie mo 3paM u nepuogam. Karapxei.
Apxelickasg U nporepo3oiickas 3pbl. [laneo3olickas spa u eé
NepUObl: KEeMOpPHUICKUN, OpAOBUKCKUH, CHIIypUNHCKHH,
J€BOHCKHI, KAMEHHOYT OJIbHBIN, IEpMCKUid. Me3030iickas spa
1 €€ NepUOJIbl: TPUACOBBIN, IOPCKHM, MEIIOBOM.

KaliHozoiickass »pa W €€ mepuoibl: MaJCOTreHOBBIMH,
HEOT'€HOBBIM, AHTPOIIOT€HOBBIN. XapaKTEPUCTUKA KIMMaTa U
reoJOrM4eckux ImporeccoB. OCHOBHBIE ATalbl 3BOJIOLUN
pPacTUTENBHOTO M JKUBOTHOrO Mupa. ApomMophosbl 'y
pacTeHul U KUBOTHBIX. IlosBIEHUE, pacuBeT U BBIMUPAHUE

IPYIIII )KUBBIX OPraHU3MOB

Cucrema OPraHu4Y€CKOro MHpa KaK OTPaXCHHUEC SBOJIIOIHH.

OCHOBHBIC CHUCTEMAaTHUYECKHE TpyHIibl OpTaHU3MOB

OBoJroNMsA 4esloBeKa. AHTPONOJIOTHMS KakK Hayka. PazButue
IIPEICTAaBICHU O MPOUCXOXKIECHUU deloBeka. Metomsl
n3y4deHus antpornorenesa. CXoAcTBa U pa3inyusl 4eJIoBeKa U
XKUBOTHBIX. CHCTEMATHUYECKOE MOJI0KEHUE UEIOBEKA.

JBrokyiue CHJIBI (dakTopsr) AHTPOIIOTeHE3A.
HacnencrtBeHHass M3MEHYMBOCTH M €CTECTBEHHBIH OTOOD.
OO6miecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUHN Tpya,

MBIIIJICHUE, pCUb



OcHOBHbIE CTaJuM M BETBU DBOJIOLUU  YEJIOBEKa:
ABCTPAJIONIUTEKH, Yenoek YMETIbIH, Yenosek
npsAaMoxonamui, YemoBek  HeaHAEpTanbCKuil, Yenosek
pasymHblii. Haxogku HCKOMaeMbIX OCTaHKOB, BpeMs
CYLIECTBOBaHMSA,  OOJACTh  PACHpPOCTPAHEHHUs, OO0BEM

T'OJIOBHOI'O MO3Tr4a, O6p33 JKU3HU, Opyaust

YenoBeueckue Pachl. OcCHOBHBIE OobIINe Ppachbl:

€BpOIIECONTHAs (eBpaswuiickas), HErpo-aBCTPaJIOUIHAA
(’KBaTOpHAIIbHA), MOHTOJIOHTHASI (a3uarcko-
aMepHUKaHCKasl). YepTol PUCIIOCOOICHHOCTH

IIPEICTABUTENIEH  4YEJIOBEUECKMX  pac K  yCIOBUAM
cymecrtBoBanus. EnauHcTBO 4enoBeueckux pac. Kputuka

pacu3Ma
OpranusMsbl 1 OKpy>Karolias cpeaa

DKoJ0rus Kak HaykKa. 3afjaud U pa3Jenbl 9KOJIOruu. MeToabl
9KOJIOTUYECKUX UCCIICIOBaHUH. OKonorunyeckoe
MupoBo33peHue. Cpeapl OOUTaHUS OPraHU3MOB: BOJHAs,

HAa3€MHO-BO3AyIIHAA, TIOYBCHHAA, BHYTPUOPraHU3MCHHAA

Oxonoruueckue (axktopsl. Knaccubukaus 3KOJIOTHYECKUX
(bakTopoB: abHOTHYECKHE, OMOTUYECKHE U aHTPOIOTEHHBIE.

JleiicTBHE SKOIOrMUECKUX (PaKTOPOB HAa OPraHU3MbI

AbGuotnyeckue (akTOphl: CBET, TeMIIepaTypa, BIAKHOCTD.
®doronepuoan3mM. [Ipucmocobdienrst OpraHu3MoB K ISUCTBHIO

abunoTtnyeckux GaxTopoB. bruonornueckue puTMeI

buortnueckue baxTopsbI. Bunet OMOTUYECKHX
B3aMMO/JICHCTBHI: KOHKYPEHIIMSI, XMIITHUYECTBO, MAapa3uTU3M,
MYTYyaJIus3M, KOMMEHCAIIN3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAJIN3M, HEUTpalu3M. 3HaueHue
OMOTMYECKMX  B3aMMOJEHCTBMHA Ui  CYyIECTBOBAaHUS

OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX

OKOJIOTUYECKHE XApaKTEPUCTUKU MNomysuuu. OCHOBHbIE

IIOKa3aTeIn IIOMMyJIIHU N : YHUCJICHHOCTD, IIJIOTHOCTB,



POXKIAaEMOCTh, CMEPTHOCTb, MPUPOCT, MUTpaus. JuHamuka

YHUCJICHHOCTHU IIOITYJIAIWH U eé peryisaunsa

COO6H_I€CTB3 N 3KOJIOTHYECKUEC CUCTEMBI

CooOmiectBo  opraHu3MoB  —  OuoueHo3.  CTpyKTypbl
OuoIleHO3a: BUAOBAs, MPOCTPAHCTBEHHAs, TpOQHUUECKas

(mumieBas). Bunapsl-momunanTel. CBS3u B OMOIICHO3E

Okosorndyeckue cucreMmbl (3kocuctembl). Ilonarue o006
9KOCUCTEME u OHuOreoLeHo3e. @yHKIMOHAIbHbIE
KOMIIOHEHTbl ~ 3KOCHCTEMbI: IPOAYLEHThl, KOHCYMEHTHI,
penyueHTbl. KpyroBopoT BelmIECTB M MNOTOK 3HEPIUM B
skocucreme. Tpoduueckue (MUIIEBBIE) YPOBHH 3KOCUCTEMBI.
ITnmessie nenu u cetn. OCHOBHBIE NIOKA3aTENN SKOCUCTEMBI:
Ouomacca, MPOAYKLIUS.  DKOJOTHYECKHE  MUPAMUJIBL:
MPOAYKLUH, YUCIEHHOCTH, OroMacchl. CBONCTBA 3KOCUCTEM:

YCTOMYMBOCTH, CAMOPETYJIAIUA, pa3BuTHe. CyKIeccus

[IpuponHble 3KOCUCTEMBI. DKOCHCTEMBI O03€p U  peK.
DKocucTema XBOMHOI0 WM IIUPOKOIMCTBEHHOTO JIeca.
AHTpONIOT€HHBIE 9KOCUCTEMBI. ATpO3KOCHCTEMBI.
VYpboskocucremsl.  buonornueckoe M X03siiCTBEHHOE
3Ha4EeHUE arpodKOCUCTEM U YPOOIKOCUCTEM.
buopa3znoobpasue kak (akTop YCTOHYHMBOCTH 3KOCUCTEM.

CoxpaneHne OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie

VYyenue B.U. Bepnanckoro o 6uocdepe. ['panuisl, coctas u
CTpykTypa Ouocdepsl. JXuBoe BemecTBO M €ro (yHKIHH.
Ocobennoctu Ouochepsl Kak TIOOATBHOW SKOCHCTEMBI.
JluHamMuueckoe paBHOBecHE W oOpaTHas cBsA3b B Omocdepe.
KpyroBopoTsl BemecTB # OHOTCOXHMHUYECKHE IIUKIIBI
aneMeHTOB (yriiepoja, a3oTa). 30HAIbHOCTH Ouochepsl.

OcHOBHBIE OMOMBI CYIITH



YenoBeduectBO B Omocdepe 3emud.  AHTPOMOTECHHBIC
n3MeHeHuss B Ouochepe. [mobanbHBIE DKOJIOTHYECKHE
poOIEMBI.

OcHOBa  palMOHATBHOTO  YIPABJICHUS  MPHPOIHBIMU
pecypcamu U UX UCHOJb30BaHue. JloCTikeHus OUOJIOTHH U

OXpaHa MPHUPO/IbI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorwus, 10 xnacc/ Ilaceunnk B.B., Kamenckwmit A.A., Pyomios A.M. u ap.;

[Tox penaxumeii [Taceunuka B.B. Akmmoneproe o6miecTBo «M3marenscTBo
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