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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o yue6HOoMy npenmety "buonorua" (nanee - 6M070rHs) Ha YPOBHE CPEIHETO
obmero obpazoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa OoT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @enepanmm»y, @I'OC COO, Konnenuumu mpenogaBaHus
y4ueOHoro mpeamMera «bHonorus» W OCHOBHBIX TMOJIOKEHUN (eaepaabHOil pabodeil mporpaMMbl
BOCIIUTAHMSL.

VYuebnwnii npeamer «buosorus» yrayoménnoro ypoBHs u3ydenums (10—11 xkmaccer)
SBIISICTCS OJTHUM W3 KOMIIOHEHTOB NpeiMeTHON obnactu «EcTecTBeHHO-HAaydHBIE MPEAMETHD».
Cormacao monoxenusim PI'OC COO mpodunpHbIE ydeOHBIE TPEIMETHI, H3ydaeMble Ha
yrIyOnE€HHOM ypOBHE, SBISIOTCS criocoOoM nuddepeHnuanuu o0y4eHus: Ha YPOBHE CPEIHETO
obmero o0pa3oBaHus M MPHU3BAHBI 00ECTICUUTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIINM,
CpeIHMM OOLIUM, CPEIHUM MpPO(pECCHOHATBHBIM U BBICIIUM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX YYEOHBIX MPEIMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MpodopHeHTaIen
o0Oydaromuxcsi U CTUMYJUPOBAHHEM HHTEpeca K KOHKPETHOW 00JIacTH Hay4yHOTO 3HAHUA,
CBSI3aHHOTO C OWOJIOTHEH, MEAWIIMHOW, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmety "buonorus" naér mpeacraBieHue O IETH U 3a7adax
u3y4eHus yueOHoro npeamera «buosnorusp» Ha yriryOoJl€HHOM YpPOBHE, ONpeeNsieT 00s3aTeIbHOe
(MHBapHaHTHOE) MPEIMETHOE COAEp)KaHUE, €ro CTPYKTYPHPOBAHHE IO pa3/elNaM M TeMau,
pacnpeeneHre mo KiaccaM, peKOMEHIyeT MOCJIeJ0BaTeIbHOCTh U3yUeHHUsl y4eOHOro MaTepurania
C Y4Y€TOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMmMe mo OWONOTHU peaau30BaH MPUHITUI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIEro oOpa3oBaHMA,
Omaromaps 4yeMy [pPOCMaTpUBAeTCsl  HANpPaBICHHOCTh HA  TMOCJIENylollee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTHUYECKOIO MBIIUICHUSI, IPEICTABICHUNA O 3I0pOBOM 00pase *KU3HU, Ha
BOCIIHUTaHHE OEpPEKHOTO OTHOIIEHUS K OKpYXKAlolled MpupoaHoil cpeme. B mporpamme mo
OMOJIOTUM TakXKe IMOKa3aHbl BO3MOXKHOCTH yueOHOro mnpenmera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k miIaHUpPyeMBbIM JTHUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pesynbrataM oOy4yeHHss U B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATENIbHOM
JESATEIIbHOCTH OOYYAIOIIMXCSl M0 OCBOCHHUIO COJIEpKaHUsl OMOJIOrMYECKOTO 00pa3oBaHUs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebusiii npeamer «buonorus» Ha ypoBHE cpeaHero oOriero oOpa3oBaHUS 3aBeplIAET
Ouosiornueckoe 00pa3oBaHHUE B MIKOJE M OPUEHTUPOBAH HA pacIIUpPEHUE U YITyOJIeHue 3HaHUN
oOyyaromuxcs O JKMBOH TPUpPO/AE, OCHOBAX MOJEKYJSIPHOW W KJIETOYHOW OmoJIorum,
SMOpPHOJIOTUHU U OMOJIOTUU PAa3BUTHUS, TE€HETUKU, CEJEKIMH, OMOTEXHOJIOTUH, HBOJIOLHMOHHOTO
YUEHHS U HKOJIOTHH.

Uzyuenue yuebHoro mpenmera «buonorus» Ha yriyOJeHHOM ypOBHE OPHMEHTHPOBAHO HA
HOJATOTOBKY OOyYaromuxcs K TMOCIEAYIoUIeMy MOJYYeHHI0 OMOJOTHMYecKoro oOpa3oBaHUs B
By3ax M OpraHM3alisaX CpeAHEro npodeccruoHaibHOro oopazoBanus. OCHOBY €ro CoJep>KaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHWUN, MOJYYCHHBIX IMPH H3YyYCHHH OOYYarOUMMHCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/lesioB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHMA MOJy4YarOT pa3BUTHE. Tak, pacIIMPEHbl U YIiyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YellOBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HH, JOIMOJHHUTEIHHO BKJIIOYEHBI OHOJIOTMYECKHE CBEACHUS
MPUKJIAHOTO M TOUCKOBOTO XapaKTepa, KOTOpPble MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IJis
nocienyoomero Beidopa mnpodeccun. Bo3mMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, MOTYYECHHBIMU 00YyYaIOMUMUCS MIPU U3YUEHUU (PU3UKU, XUMUH,
reorpauu 1 MaTeMaTHKH.



Ctpykrypa mporpamMmbl 1mo ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBI M SBONIONUOHHBIN MOAXOABI K U3ydeHHIo Ouonoruu. COraacHO UM, H3ydaroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM Pa3HOrO YPOBHS OpraHU3alllu,
HBOJIIOIIMKA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHsS OMOJOTHYECKOro pa3sHooOpasus
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMOJIOTHH,
AMOPHOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU W CEJICKIIUU, OMOTEXHOJIOTUN U CHHTETUYECKOU
OMOJIOTHH, aKTyaJIU3UPYIOTCS 3HAHUS OOydYaloIMXCS MO OOTaHWKE, 300JIOTHH, aHATOMHH,
¢usnonornu venoeka. B 11 kimacce u3ydyaroTcsi SBOJIOIMOHHOE YY€HHE, OCHOBBI SKOJIOTHH U
y4eHue o ouocdepe.

VYuebubiii mnpeamer «buomorus» mnpusBaH 00ECHEYUTh OCBOEGHHE OOYYaIOUIMMHUCS
OMOJIOTHYECKMX TEOpUH M 3aKOHOB, WJCH, NPUHLMUIIOB U TMpaBWi, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOI KapTHHBI MHpa, 3HAaHUH O CTPOECHUH, MHOT000pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOIYJALWU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIIUXCS
HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OHOJIOTHH, TPUKIATHBIX aCIEKTax
Ouonoruueckux 3HaHWM. [ pa3BUTHA M MOAJEpKaHUS WHTEpeca oOydaroumxcs K Onosoruu
HapsIIy CO 3HAYUTENIBHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJEPKaHUU MPOTPaMMBI 110
OMOJOTUN TPETYCMOTPEHO 3HAKOMCTBO C MCTOpHUEW CTAHOBIICHHS W Pa3BUTUS TOM MU WHOU
obnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BAXKHEHIIMX
OMOJOTHYECKHUX U KOJOTHYECKUX MPOOIIEM.

Lenp n3ydenus ydeOHOro npeamera «buonorus» Ha yriiyOJIIEHHOM YPOBHE — OBIIAJICHHE
0o0y4JaromMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHAJIbHOW OpraHU3allMd >KUBBIX CHCTEM
pPa3HOTO paHTa U NMPUOOPETeHNE YMEHUI HCIIOIb30BaTh ATH 3HAHUS B (JOPMUPOBAHUU HHTEpECa
K ompenenéHHoi o0sacTu mpoeCcCHOHAIIBHON JESITEIbHOCTH, CB3aHHOW ¢ OWOJOTHEeH, W K
BBIOOPY yueOHOT0 3aBeeHUS I TPOAOIDKEHUS OMOIOTUYECKOr0 00pa30BaHMUA.

Joctuxenue 1enu u3ydeHust yueOHoro npenmera «buonorus» Ha yriyOl€HHOM YpOBHE
o0ecreynBaeTCs pelIeHueM CIIeTyIoIuX 3aau:

ocBoeHHE OOydYalolMMHUCA  CHUCTEMbl OHOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEMIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpaBUIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTUHY MHpa; O CTPOCHHUHU,
MHOT000pPa3uM U OCOOEHHOCTAX OMOJOTMYECKUX CHCTEM (KIJIETKA, OPraHU3M, MOMYJSLUs, BUI,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSAX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi ¢  MeTOAaMHM  TIO3HaHMSI  JKMBOW  NPUPOIBL:
HCCJICIOBATEILCKUMU METOAaMH OMOJIOTHYECKUX HAYK (MOJEKYJISIPHOW M KIETOYHOU OUOJIOTHH,
SMOPUOJIOTUH U OMOJNIOTUU Pa3BUTHUS, TEHETHUKU U CEJEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJAaMH  CaMOCTOSITEIIBHOTO  MPOBEACHUS
OMOJIOTMYECKUX MCCIEIOBaHUM B JjabopaTopun W B Tpuponae (HaOMIOJIeHUE, H3MEPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJiIcHHEe OOYyYalOIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIINIO; TIOJTB30BATHCS OMOIOTUYECKOW TEPMUHOIOTHEH U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OWUOJOTMM U  COLMAIBHO-
PKOHOMHUYECKUMHU M OSKOJIOTHYECKUMHU MPOOJIEMaMHU YEIOBEYECTBA; OIEHUBAThH ITOCIEICTBUS
CBOEH JCATENIHHOCTH 10 OTHOIIEHHWIO K OKPYXKAIOIICH TPUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3J0POBBIO  OKPYKAIOIIUX JIOACH; OOOCHOBBIBATH M COOMIOJATH MEpPBI
npopMIaKTUKH WHOEKITMOHHBIX 3a00JIEBaHMA, TIPAaBHJIa TIOBEJACHUS B MPUPOJE U OOECTIeUeHUs
0€30MacHOCTH COOCTBEHHOMN >KM3HENEATEIHPHOCTH B YPE3BBIYAWHBIX CUTYAlUSX MPUPOTHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHUS B o01acTu
OMOJIOTHH;

pa3BuTHE y 00ydaloIUXCs MHTEJUIEKTYalIbHBIX M TBOPUYECKHX CIOCOOHOCTEH B IMpolecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBHITUSIMU U COBPEMEHHBIMH HCCIEIOBAHUSIMHU B OHOJIOTHH,
peliaeMbpIMi €10 TIpoOiieMaMu, METOA0JOTHed OHOJOTrHYeCKOro MCCIEAOBAHUS, MPOBEACHUS



SKCIIEPUMEHTANBHBIX HCCIIEOBAaHUM, pElIeHUs] OHOJOTHYECKUX 3a7ad, MOJAEIUPOBAHUS
OMOJIOTYECKUX 00BEKTOB U MPOIIECCOB;

BOCIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOI'O OTHOILIEHUS K KMBOW MPUPOJE B LIEJIOM H K
OTHENbHBIM €€ OO0bEeKTaM M SBJICHUAM; (POPMHUPOBAHUE HKOJIOTUYECKOH, T'€HETHUECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl NMOBEIACHHS B IPUPOJIE; MHTETPAIlMM €CTECTBEHHO-HAyUHBIX
3HAHUM;

npuodpereHre 00y4arImUMUCI KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAOIIOIb30BAHUN
(coOnrosenue mMpaBWJI TOBEACHHS B IPHPOJE, OXpaHbl BHJOB, HIKOCHCTEM, OHOCOEpHI),
COXpaHEHWHU COOCTBEHHOTO 3J0POBBS U 30POBbS OKPYKAOIIMX JIOACH (COONIOACHUS Mep
npodunakTuku  3a0oneBaHUM, oOecriedeHWe  OE30MACHOCTH  JKU3HENCATEIILHOCTH B
Ype3BhIYAITHBIX CUTYALUAX MPUPOAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN M YMEHUH B TIOBCETHEBHOM KU3HU;

CO3/IaHME YCJOBHMM JJIi OCO3HAHHOrO BbIOOpa OOYy4YaIOUIUMUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON  TPAaEKTOPUH, CIOCOOCTBYIOLIEH MOCIenylomeMy HpodecCHOHAILHOMY
CaMOONPEIENICHUIO, B COOTBETCTBUU C HHJAWBHUIYaJbHBIMH HHTEpecaMd U MOTPEeOHOCTAMU
peruoHa.

OO0rmiee YKMCIIO YacoB, OTBEICHHBIX HA M3yYCHHE OHWOJOTUM Ha YIIyOJICHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 xkmacce — 102 gaca (3 yaca B HEIeIO).

Ot6op oOpraHm3anMoOHHBIX (QOpM, METOJOB W CPEACTB OOydYeHUs OHUOIOTHUU
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PUKU €ro COJEep’KaHus M HANpPaBJIEHHOCTH Ha MPOJOHKEHUE
Ouoornyeckoro o0pa3oBaHMs B OpPraHM3ALMAX CPEIHEr0 MPOPECCHOHATHLHOTO M BBICIIETO
o0OpazoBaHwUs.

OO0s3aTenbHBIM YCIIOBHEM NpU OOyYeHHH OMOJIOTHM Ha YIiyOJIEHHOM YpPOBHE SIBIISIETCS
MpPOBEJCHUE J1a0OpaTOPHBIX M TMpakTHUecKuX pabor. Takke yuyacThe oOydalmmxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX M y4eOHO-HCCIIEOBATEIbCKUX  paboT, TeMaThKa KOTOPBIX
OTpeeNsieTCsl Y4YUTelIeM Ha OCHOBE MMEIOIIMXCS MaTepUualbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOAHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KUIACC

ConepxaHue MpPOrpaMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOIWT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMoNOTHsI — KOMIUIEKCHas Hayka. Kparkas wctopusi pa3BUTHs OMOJIOTHH.
buonornueckue Hayku M u3yyaemble UMH TMpobiembl. DyHIaMEHTalbHbIE, MPUKIAIHBIE U
MOVCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HavueHre OWOJIOTHH B (POPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonoruei. 3HaueHHWE OHOJOTMHM B TPAKTHUECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO34MCTBE, MPOMBIIIJIEHHOCTH, OXpPaHe
PUPOJIBI.

JdemoHcTpauuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. 'apseii, I'.
Mennens, B. W. Bepuanckuii, U. II. IlaBno, M. M. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmunpl u cxembl: «CBsi3b OMOJIOTUU € JPYTMMHU HaykaMm», «CucreMa OMOJOTHYEeCKUX
HayK».

Tema 2. JKuBble cucTeMbl U X U3yUEeHUE

JKuBbie cucTeMBI Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CJIOKHOCTh M YHOPSAJIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAaMOOPTaHM3allvs, CaMOBOCIPOMU3BEIICHUE, Pa3IpakUMOCTbh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOoBHU OpraHu3allMd >KUBBIX CHUCTEM: MOJICKYJIIPHBIM, KIETOYHBIM, TKAaHEBBIN,
OpTraHU3MEHHBIMH, MTONYJISIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (broreoneHOTHYECKUIN),
ounocepnsiid. Ilporeccsl, mpoucxoasimue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH JKUBOTO.
Kuznp kak popma cymectBoBaHus MaTepuu. Hayku, usyyaromiye >KuBble CUCTEMbl Ha pa3HbIX
YPOBHSIX OpraHHU3alUU.

N3yuenne xuBBIX cucTeM. Meroabl Ouosnornyeckord Hayku. HaOmronmeHue, m3MepeHwue,
DKCIEPUMEHT, CHUCTEeMaru3anus, MeraaHanu3. [loHsATME O 3aBUCHMOW M HE3aBUCHUMOM
nepemeHHoi. [lnmanupoBanme skcnepuMeHTa. lloctaHoBka M mpoBepka rumorte3. Hymeas
runore3a. [loHsaTue BEIOOPKU u €€ JOCTOBepHOCTh. Pa3zopoc B Ouonornveckux naHHbix. OLeHka
JIOCTOBEPHOCTH TOJyYEHHBIX pe3yiabTaToB. [IpUUMHBI MCKa)KEHHSI pe3yJbTaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATHCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuer u  cxembl: «OCHOBHBIE TPU3HAKU IKU3HUY, «DBHUOIIOTHYECKHE CHUCTEMBD»,
«CBoiicTBa KUBOW MAaTEpUN», «YPOBHU OpraHU3ALUH KUBOU MPUPOABDY, «CTPOCHHUE KUBOTHOM
KiIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBbl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreornienosy», «buochepay, «MeTobl H3yUSHHS )KHBOUW MPUPOIBD).

O6opynoBanue: 1abopaTtopHoe 000pyAOBaHUE ISl IPOBEACHUS HAOTIOACHUIA, U3MEPEHH,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «/cmonp30BaHHe Pa3IUYHBIX METOJIOB MPU U3YYEHUU >KUBBIX
CUCTEMN.

Tema 3. buosorust kieTtkun

Knerka — cTpykTypHO-(GYHKIIMOHATBHAS €IMHULA XUBOTO. VICTOpUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHH.

Metoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMU: MHUKPOCKONMS, Xpomarorpadus,
a7eKkTpodope3, METOJ  MEUEHBIX aroMoB, auddepeHuaibHoe [EeHTpU(YyrupoBaHHeE,



KyJIbTUBHUPOBAaHUE KJIETOK. M3y ueHue (UKCUpOBaAHHBIX KiemoK. DNEKTPOHHAsT MHUKPOCKOIIHS.
Kongokanvnaa muxpockonus. Bumanvhoe (npusicuznennoe) usyyenue Kiemox.

JdemoHcTpauuu

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

Tabmumpl 1 cxembl: «CBETOBON MHUKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKO», «Mcrtopus
Pa3BUTHS METOJI0B MUKPOCKOIIUN.

OO6opynoBaHHe: CBETOBOM MHKPOCKON, MHKPOIpPENapaTbl PACTUTENbHBIX, XKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHue METOMOB KJIETOUHOW Oumosioruu (Xpomatorpadmusi,
anekTpodopes, nudpdepenimansHoe neHTpudyruposanue, [1LP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPAMUKPOdJIEMEHThI. Bona u e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHUHU KIIETKU, TEIJIOPETYJISLNH.
MuHepaJibHbIE BEIIECTBA KJIETKU, UX OHOJIOTHYECcKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KJIETKU. buomornyeckue noiumepsl. beakn. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Mousekynbl. IlepBuunas crpykrypa Oenka, MenTuaHas
CB3b. BTOopuuHas, TpeTwdHas, deTBepTUYHAas CTPYKTyphl. [leHatypanms. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonorndeckue GpyHkuun 6enkoB. [lpuonoi.

VYrneBonpl. MoHOcCaxapubl, AUCaXapubl, OJMrocaxapuibl W mojucaxapuabl. OOmui
IUIaH CTPOEHUS M (U3MKO-XMMHUYECKHE CBOMCTBa YriieBooB. buonorndeckue ¢GyHKIMN
YTJIEBOJIOB.

Jlunuasl.  T'mapodminbHo-ruapodoOHBIe  cBoiicTBa.  Knmaccudukaums — nummmos.
Tpurnunepuasi, Gocoaunuabl, BOCKH, crepoubl. buomornueckue Gpynkiuu mumuaoB. Oomue
CBOMCTBAa OHMOJIOTMYECKMX MeMOpaH — TEKy4YecTh, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJTyIPOHHUIIAEMOCTb.

Hyxneunossie kuciotel. [IHK n PHK. Ctpoenue HykienHOBBIX KuciaoT. HykineoTuasl.
[Tpuntun xkomrementapHoctu. [lpaBuno Yapradda. Crpykrypa JJHK — aBoitHas cnimpaiib.
Mecronaxoxaenue u 6nonornyeckue pyukinu JHK. Buast PHK. ®@ynxkuuu PHK B kietke.

Ctpoenne monekyibl AT®. Makposprudyeckue cBa3u B moiiekyne AT®. buonornyeckue
¢ynkuun  AT®. BoccTaHoBIEeHHBIE TMEPEHOCYUKH, UX (QYHKIMUM B KiIeTKe. [Ipyeue
HYyKaeo3uompugocgamol (HT D). CexBennpoBanne  JIHK.  Memoowt  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouojorus: OMOXMMHYECKHE W OMOo(H3NYECKHE HCCIEAOBAaHUS COCTaBa M
IPOCTPAHCTBEHHOW CTPYKTYphl OuoMousiekyn. Mooeruposanue cmpykmypbvl U  QYHKYuil
buomonekyn u ux komniexcos. Komnvromepmwiti Ousaiin u opeaHudyecKuil cunmes OUOMONEKYl U
UX HenpupoOHbIX AHALO208.

JdemoHcTpauuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Muarpammsl:  «PacnpenencHue XUMUYECKHX JJIEMEHTOB B HEKHMBOM  IIPUPOLECY,
«Pacnipenenenue XuMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIE».

Tabmuubl u cxemsl: «llepuoanueckas TabnMIa XMUMHUYECKHX JIIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJIbD», «BellectBa B cocTaBe OpraHu3MoB», «CTpoeHHE MOJIEKYNbl OenKay,
«CTpyKTYpBl OENKOBOW MOJEKYJIb», «CTpoeHHEe MOJEKYJ yriaeBoJoB», «CTpoeHHE MOJIEKYI
aunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHne MoJeKyJibl ATDy.

Ob6opynoBanue: XMMUYECKas Mocy1a 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE OEITKOB C TOMOIIBIO KAYECTBEHHBIX PEaKITHiN).

JlabopaTopnas padora «/ccnenoBanne HyKIEMHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKINH KICTKH



Tunsl KIETOK: 3yKapuoTHdeckass M IpokapuoTuuyeckas. CTpyKTypHO-(YHKIMOHAJIbHBIE
00pa3oBaHUS KIETKH.

CtpoeHne mNpoKapuoOTHUECKOW KieTku. Kilerounass crTeHka OakTepuii ©  apxewu.
OcoOeHHOCTH CTPOCHHUS TeTepOTPOo(PHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3aX.

CrtpoeHre U pyHKIHOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lma3marnueckas meMOpaHa
(urazmanemma).  CTpyKTypa Iuta3MaThdeckod MeMOpaHbl. TpaHCHOpPT BEIIECTB Uepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (nuddysus, obneryéHnas auddysus), aKTUBHBINA
(mepBUYHBIA ¥ BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynponuriaemocts MemOpanbl. PaGota
HATpHUil-KaJIMeBOro Hacoca. DHAOMUTO3: MUHOIUTO3, (haronuro3. Dx301uto3. Kiietounas cTteHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHOW CTEHKH pacTeHUM, IPHOOB.

Huronna3zma. Iluto3onb. LluTtockener. JIBukenue uuroruiazMbl. OpraHoujsl KIETKH.
OnHomMeMOpaHHBIC OPraHOWABI KJIETKU: dHAomIa3Marudeckas cetb (DIIC), anmmapar I'onbmxw,
JU30COMBI, UX CTpOeHHE M (PyHKUIUH. B3anmMOCBSI3b OJHOMEMOpaHHBIX OPTraHOUIOB KIIETKH.
CtpoeHue TrpaHyJsIpHOTO peTUKyIyma. Mexanusm Hanpasienus Oenxoe ¢ OIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHTE3  KiIeTOUHBIX MeMmOpaH. ['maakuii  (arpaHyssipHBIN)
SHJOTUIa3MaTHUYECKud peTuKyayM. CekperopHast ¢yHKuus ammapata ['onbmku. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I onv0xcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbiX KieTok. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOMIBl KJETKH: MHUTOXOHIPUH, TIJAcTUAbl. [Ipoucxoscoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIIUM  MUTOXOHIpUNA © T1acTuia. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TIUIACTHJIBI
(OTOCHUHTE3UPYIOLIUX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEUKOILJIACTHI  BBICIIMX
pacTeHuUN.

HemembOpanubie opranouas! kinetku CtpoeHrne v (GyHKIMH HEMEMOpPAaHHBIX OPraHOUIOB
kiaetku. PuGocombl.  IIpomeswcymounvie  ¢hunamenmsi. MUKpODUIAMEHTBL. AKmuHo8bie
Muxpogunramenmol. MpllIEUHbIE KIETKU. AKMUHOBbIEe KOMHOHEHMbl HEMbIUEUHbIX KIeMmoK.
Muxkpotpy6ouku. Kietounsiii nentp. CTpoeHHe U JABMKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroriasmel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OOosouka siapa, XpOMAaTHUH, KapuOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
Snepubliii GenkoBeli MaTpuKc. [IpoCTpaHCTBEHHOE PACHONIOXKEHHE XPOMOCOM B HHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamuir. benku XpoMmaThHa — TUCTOHBI. J{uHamuka s0epHou
06010yKU 8 MUmMo3e. HoepHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHUTENbHAsh  XapakTEpPUCTHKA  KIETOK  JYKapUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOIA).

JdemoHcTpauuu

[optpersr: K.C. MepexkoBckuid, JI. Mapryiuc.

Tabmumpl 1 cxembl: «CTpOeHHE SYKAPUOTHYECKOW KIETKW», «CTpPOCHHE >KUBOTHOM
KJIeTKN», «CTpoeHHe pacTUTEIbHON KIETKW», «CTpOeHHEe MUTOXOHIApUN», «Sapo», «CTpoeHue
MPOKAPUOTUYECKOM KIETKH.

OO6opynoBaHue: CBETOBOW MHMKPOCKON, MHKPOIIPENapaThl PACTUTEIbHBIX, XHUBOTHBIX
KJIETOK, MUKpOMpenaparsl 0akTepuanbHbIX KIETOK.

JlabopaTopHasi padora «/3ydeHne cTpoeHUs KIETOK Pa3IMYHBIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlabopaTopHasi pabdora «lccinenoBanue mia3mMoiu3a U ACTIIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTuyeckas pabora «/3yueHue ABUKEHUS LUTOIIA3MbI B PACTUTENIbHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NMPeBpallleHHe JHEPTUU B KJIETKe

AcCUMUIISIIINS U TUCCUMWISIIIUS — JIBE CTOPOHBI MeTabonu3ma. THUIbl 0OMEHa BEIIECTB:
aBTOTPO(HBI M  TreTepoTpodHBIM. YyacThe KHCIOpoJa B  OOMEHHBIX  IpoIrieccax.



DHepreTu4yeckoe obOecneyeHre KiIeTku: TmpeBpamenne AT® B 0OMEHHBIX MpoIeccax.
@DepMeHTAaTUBHBIN XapakTep peakiuid KIETOYHOTro Meraboiu3ma. DepMeHTHl, UX CTpPOEHHE,
cBoiictBa W MexaHusM neiictBus. Kodepmentsl. Otimuus (HEpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benKu-akTUBATOPbl H  OCIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(hepMEHTATUBHBIX PEAKIIUH OT Pa3InYHBIX (DAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHMYECKUX BELIECTB B KileTKe. POTOCUHTE3. AHOKCUCEHHbIU U
oxcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMeHmMbl
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
daspl. @omoovixanue, Cs., C4. u CAM-munvt pomocunmesa. IIpoagyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuyHbIx (GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

XemocuHrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIMPYIOLIHIE
OakTepuH, Keae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HAaUCHHE XeMOCHHTE3a.

AHaspobHbIe opraHu3Mbl. Buael 6pokenus. [IponykTel OpokeHUs U UX HCIOIb30BaHUE
YeJI0OBEKOM. AHa’pOOHBIE MHUKPOOPTaHHU3MBI KaK OOBEKTHl OMOTEXHOJIOTMH M BO30YIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHUYEeCKOro obmeHa. I[lonroTOBHUTENBHBIM 3Tall.
['mukonu3 — 6eCKUCIOPOAHOE pACUICIIIEHUE TIIOKO3bI.

buonornueckoe oxkucieHue, WIK KIETOYHOE AbIXaHHE. POIb MUTOXOHApPHI B Ipoleccax
ouonoruueckoro okucienus. Luknnyeckue peakuuu. OkuciautenbHoe (GochopHimpoBaHUE.
Onepeus membpannoeo epaduenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunmaszwvl. IlpeumymectBa a’poOHOrO TMMyTH OOMEHa BEIIECTB Iepell aHa3POOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOT0 0OMEHa.

JdemoHcTpaunu

oprpersr: k. ITpuctom, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DotocuHTE3», «DHEepreTuueckuid oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue ¢pepMeHTay, « XEMOCHHTE?Y.

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000pYI0BaHUE JIJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnasi paGora «VI3yueHue KaTaIUTHUECKON aKTUBHOCTH (EpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTaaas3bl)».

JlabopaTopnasi pabGora «U3ydenwe (QepMEHTATUBHOTO pACHICIICHUS TEPOKCHUAA
BOZIOPO/IA B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

Jla6opaTopnasi paboTa «CpaBHeHHUE TPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOIKEHUS U TBIXAHUS.

Tema 7. Hacnencreennast HHGopManus U peanu3anus eé B KieTke

Peaknun marpuuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmsanmsi HacneacTBeHHOW uHpopMmanuu. ['eHeTHYecKuil KoJI, €ero CBOMCTBA.
Tpanckpunuust — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKpUNIUK: KOMILJIEMEHTApHOCT,
AHTUINAPaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuynvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHeix PHK B OmocunTese Oenka. YcnoBus
ouocuHTe3a O6enka. KogupoBanne aMuHOKUCIIOT. Postb ppubocoM B OnocuHTE3€e Oernka.

Coepemennvie npedcmasnenus o cmpoeHuu cenos. OpraHu3anus reHoMa y NMpoKapuoT U
JyKapuoOT. Perymsius akTHBHOCTH TE€HOB y TpokapuoT. I'mmore3a omepona (P. XKakoO, XK.
Mano). MonekynapHvie mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupycsl — HekneTounbie (GOPMBI KU3HH B OOJMTraTHBIE Tapa3uThl. CTPOEHUE MPOCTHIX H
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JHK-cooepocawjux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



BupycHbie 3a0oseBaHusi 4enoBeka, KUBOTHBIX, pactenuii. CIIMJ, COVID-19,
COLIMATILHBIC U MEAUIIMHCKHE MTPOOIEMBI.

buoungopmamura: unmezpayus u ananuz ooavuux maccusos («bigdata») cmpykmypHuvix
ouonocuueckux oaunvix. Hanomexuwonoeuu 6 oOuonocuu u meouyune. Ilpoepammupyemvie
@dynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsi: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuii kom», «Bupyce,
«baktepuodarmy.

IIpakTyeckas padora «Co3gaHue MOAEIU BUPYyCay.

Tema 8. ZKu3HeHHBIH HUKJI KICTKH

Knerounsrii mwkn, ero mepuonsl u peryisius. HMatepdaza m muros. OcoOeHHOCTH
mpoIrieccoB, npoTekarnux B uHTepdasze. [loaroroska kietku k aeneHuto. [IpecuHTeTHYECKU
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHHTETHYECKUH (IIPEMUTOTUYECKUN) MEePHOIbI
uHTep(a3bl.

Marpuunelii  cunre3 JHK —  perumkaums.  Ilpunnunel  perumkanuun — JHK:
KOMIUJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3m
perumkamuu - JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TenoMmepasa.
XPpOMOCOMHBIN HA0Op KIETKH — KapUOTHUI. JIMIITOMIHBIA U TaruIOUIHBI HAOOPBI XPOMOCOM.
I'omonornyneie XxpomMocoMmsl. [10710BbIE XPOMOCOMBL.

Henenne kierkn — mMuto3. CTagum MHUTO3a M NPOUCXOIAIIME B HUX IMPOLECCHL. THIBI
muto3a. Kapuokunnes u nutokrnnes. buonorndeckoe 3HadeHUE MUTO3a.

Perynsmuss MutoTnueckoro nukia kietkd. [Iporpammupyemas kierouyHas rubenbp —
anomnTo3.

Knerounoe sapo, XxpoMocoMmbl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas xiemxa» — buoungopmamuvecxkue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpauuu

Tabmumpl 1 cxembl: «KU3HEHHBIM UK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Penmukamus JJHK».

OG6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpoIpenaparbl: « MUTO3 B KJIETKaxX KOpeIKa
JTyKay.

JlaGopaTtopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TFOTOBBIX MUKPOIIpEnaparTax).

Tema 9. Ctpoenue u pyHKIMH OPraHu3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbIE, KOJIOHHAJIbHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe MPoTUCThL. KomoHnansHbIe
OpraHU3MBI.

B3auMocCBs3b yacTeli MHOTOKJIIETOYHOIO OpraHu3ma. TkaHH, OpraHbl U CUCTEMBI OPraHOB.
OpranusM Kak enuHoe menoe. ['omeocras.

Txkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNnbHas, MOKPOBHAS,
MPOBOAsIIAs, OCHOBHAsA, MexaHuueckasd. OCOOCHHOCTH CTPOEHMsSI, (PYHKIHMH M pacroyiOKeHUs
TKaHEH B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  Ye€JOBEKa. THWIBI JKMBOTHBIX TKAaHEW: SIHTEINAIbHAasd,
COCIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTPOCHUs, (PYHKIHMA U PaCIOIOKEHUS
TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHepaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIUM OpraHOB U CUCTEM OPIaHOB.



Onopa Tena opranu3moB. Kapkac pacrteHuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy kHbIi 1 BHyTpeHHuUI ckeneT. CTpOEHHUE U TUIIBI COEAMHEHNUS
KOCTEH.

JIBuKeHHEe OpraHu3MoOB. [IBMKEHHE OJHOKJIETOYHBIX OPTraHW3MOB: aMEOOHIHOE,
KTYTHUKOBOE, pECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHUN: TPONMU3MBI M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KUBOTHBIX U YEJIOBEKA: MbllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIIIBI U UX padoTa.

[Iutanue opranuszMos. Ilornouenue Boabl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. [Iutanue >XMBOTHBIX. BHYTpHUIIOIOCTHOE W BHYTPHUKJIETOYHOE MHUIIEBApPEHUE.
[InTtanue Mo3BOHOUYHBIX XUBOTHBIX. OTHENbl NMUIIEBAPUTEIBHOrO TpakTa. [IuineBapurenbHble
xkenesbl. [InmeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jlpixanue ®uBOTHBIX. [uddy3us razos yepes
MOBEpXHOCTh KieTKU. KoxkHoe npixanue. J[pixarenbHas MOBEpXHOCTh. XKabGepHoe U JNEroyHoe
JpIXxaHue. J[pIXaHue NO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTPOCHHMs JETKUX II03BOHOYHBIX >KMBOTHBIX. JIpIXxaTenpHas cucTeMa ueiaoBeKka. MexaHusm
BEHTHISILIUH JIETKUX Y ITUI] U MIIEKONUTAIOMMX. Perymsmus qpixanus. JpixareiabHble 00bEMBI.

TpaHcnopT BEHIECTB Yy OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcmopT
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. (Cepane, KpPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru
KpPOBOOOpAIIIEHUsI.  DBOJIOLMOHHBIE  YCIOXXKHEHHUS  CTPOCHHMS  KPOBEHOCHOHM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenue y opranusmoB. Beigenenue y pacreHuil. BelneneHue 'y KUBOTHBIX.
Cokpatutenbuble Bakyonu. Opranbel BblaeneHus. OuiabTpauus, cekpenuss U odpaTHoOe
BCachIBaHME KaK MEXaHU3MbI pPabOThl OPraHoB BhIJeNeHHs. CBSA3b MOJIOCTH TeNa ¢ KPOBEHOCHOU
U BBIICIUTENBHOM cHUCTEMaMHU. BplieneHrne y NmO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [loukw.
Crpoenue u pyHKunoHHpOBaHUE HeppoHa. OOpazoBaHUE MOYH Y YEIIOBEKa.

3amuTa y OpPraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepwii U
LUCTBI NPOCTEUIINX. 3alIUTa y MHOTOKJIETOUYHbIX pacTeHuil. Kytukyna. Cpencrsa nmaccuBHON 1
XUMHUYECKOH 3aIUTEl. OUTOHITUIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBBI M MX IPOU3BOHBIE. 3alllUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyenoBeka. KIeTOUHBIH M TyMOpadbHBI HMMYHHTET.
Bpoxnaéuuelii u  npuoOpeTéHHBIN cneunpuyeckuid MMMyHHTET. Teopusi KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHMTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

Pa3apaxxuMocTe M peryianus y OpraHu3moB. Pa3ipakxuMoCTh y OJHOKIIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHUM. POoCTOBbIE BelecTBa U HX
3HAYCHHE.

HepBHasi cucrema u pediiekTopHast peryisiius y >KUBOTHbIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOCHUS HEPBHOM CHCTEMBI y JKHUBOTHBIX. OTIemsl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u peduexropHas ayra. besycnoBHble u
YCIIOBHBIC PE(IICKCHI.

I'yMopanbpHas perynsuuss ¥ SHJIOKPMHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKesessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. [lelicTBue ropmMoHOB. B3amMOCBsSI3b HEpPBHOU U
SHJIOKpUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpaunu

IToptper: U. I1. I1aBnoB.

Tabmunpel u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCINY,
«bakrepum», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHOB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHne HacekoMbix», «TkaHM pacTeHui»,
«KopueBbie cuctembr», «Ctpoenue crebmas», «CTpoeHHe IHCTOBOM IUIACTMHKMY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucremay,



«JlpixatenpHast cucrema», «HepBHas cucremay, «Koxa», «Mplmednas cucremay,
«BpraenurensHas cuctemMa», «DHIOKPUHHAs cucTemay, «CTpoeHue MbIIIbD, « MMyHUTETY,
«KunmeynononoctHele», «CxeMa nuTaHusg pacTeHUi», «KpOoBEHOCHBIE CUCTEMBI IMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapumn», «BHyTpeHHee cTpoeHHue J0KIEeBOro
yepBs», «HepBHas cucrema prid», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMmbIkaromuxcs», «HepBHas cucrema nrtuny», «HepBHas cucrteMa MIIEKONUTAIOIIUX,
«HepBHas cuctema yenoBekay, «Pediekcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENnaparbl OJHOKICTOYHBIX OpPTaHH3MOB,
MUKpOTIpenaparbl TKaHeH, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOKHUX, KUBBIE
IK3EMILTSIPhl KOMHATHBIX PACTCHHM, TepOapuu pacTeHU pa3HBIX OTIENIOB, BIAXKHBIC MpemapaTsl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIMH OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyaoBaHue I JEMOHCTPAllMd TOYBEHHOTO W BO3AYLIHOTO TUTAHHS PACTCHHIA,
pacuieruieHus Kpaxmaia © OeJKOB TMMoj JeWcTBHEM (EepMEHTOB, 00OpyIOBaHUE IS
JIEMOHCTPALIMHU OMBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbBIX
JBUKEHHH, MOJIETTH TOJIOBHOTO MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi pabora «/3yueHne TKaHel pacTeHU».

JlaGopaTtopHas padora «/3yueHne TkaHeil )KUBOTHBIX).

JlabopaTopnasi pabora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHoO:KeHHe M Pa3BUTHE OPTAaHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecriofioe (BKIItoUasi BETE€TaTUBHOE) M MOJI0BOE. Bub
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJISLMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmHoxxkenue. IlomoBbie kieTku, win Tamersl. Meio3. Craguum Menosa.
IToBenenue xpomocoM B meio3e. Kpoccunrosep. buonornueckuii cMpIci Melo3a M MOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y kUBOTHbIX. [lojoBbie  kene3bl.
OO0pa3oBaHue U pa3BUTHE TMOJIOBBIX KiIeToK. CrepmaTtorene3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

Omiog0TBOpEHHE W AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CHIOCOOBI OIUIOAOTBOPCHUS:
HapykHoe, BHyTpeHHee. [lapTeHorenes.

WnauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopghozenesz — o0na usz enasnvlx npooarem smopuonocuu. Konyenyus mopghozeros
u modenu mopgozenesa. Craguu sMOprOreHe3a KUBOTHBIX (Ha MpUMepe JArymiku). J{poOnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposanuoe opodnenue. bnacmyna, munol
onacmyn. OcOOEHHOCTH POOJICHUS MIIECKONMUTAIOMIUX. 3apOJIbINIEBEIC JIUCTKH (TACTPYIISIIHS).
3akjialka OpraHoB M TKaHEHW U3 3apoJbIIIEBBIX JINCTKOB. B3anmMHOEe BIMsAHHE YacTeu
pa3BHBAOIIETOCS  3apojpimia (3MOpUOHANbHAS HWHAYKIHS). 3akiaJka IUIaHa CTPOCHHS
)KUBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUN TE€HOB. BiusHue Ha
AMOPHOHAIILHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButne >xuBOTHBIX. [locTomMOpuonanbHbli Tiepuon. [IpsMoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIIO3BOHOYHBIX M IMO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOro M HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTpaHEHUE B MPHUPOJIE.
Tunbel pocta KUBOTHBIX. DakTOpbl PETyISUU POCTa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKMBOTHBIX M uernoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHUE MTPOIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur m crnopodur. Melo3 B KM3HEHHOM
mukie pacreHuil. OOpazoBaHue crop B Ipolecce Meiosza. [‘ameroreHes y pacTeHUil.
OImiog0TBOPEHNE U Pa3BUTHE PACTUTENIBHBIX OpPraHuM3MoOB. JIBOWHOE OIJIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHuii. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBbI PETYJISIUN OHTOT€HE3a Y PACTEeHHUM U KUBOTHBIX.

JdemoHcTpauuu

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



Tabmunpl u cxembl: «BereraTuBHoe pazMHOkeHHE», « THUIBI GECHOIOr0 pa3MHOKEHUS»,
«Pa3MHOXEHHE XJIaMHJIOMOHAAbD», «Pa3MHOXKEHUE OBIJEHb», «Pa3MHOXeHHE THAPBDY,
«Merosy, «Xpomocombly, «l'ameroreHes», «CTpoeHHE SHUEKIECTKH W CIIepMaTO30UIay,
«OcHoBHBIE cTaguu OHTOreHe3za», «lIpsmoe u Hempsimoe paszBuTHe», «Pa3BuTue MalcKoOro
Kyka», «Pa3zButue capanum», «Pa3zBurue marymkun», «JIBoiHOE OIJIOIOTBOPEHHUE Y LIBETKOBBIX
pacrenuii», «CTpoeHHe CeMSH OAHOMOJBHBIX U JBYJOJbHBIX pAcTeHHI», «KU3HEHHBIM UK
MOPCKOM  KamycTbl», <OKWM3HEHHBIM LUK MXa», <OKW3HEHHBIA [MKJI ManOpOTHUKAY,
«Ku3HEHHBIN LUK COCHBD.

O06opyaoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMATO30HI0B,
Mozelb «L{uKII pa3BUTHS JISTYIIKIY.

JlaGopatopnass pabGora «l3yueHWe CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckasi padora «BrpIsiBIIeHHME NTPU3HAKOB CXOJCTBAa 3apPOABIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlaGopaTtopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHUsI TeHETUKH Kak Hayku. PabGoter I'. Mengens, I'. ne
@puza, T. Moprana. Posib oTeuecTBeHHBIX yu€HBIX B pa3BUTHM reHetuku. Paborer H. K.
Kosnbmona, H. M. Basunona, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEIbHbIE
TeHbl, albTEPHATUBHbIC MPU3HAKH, JOMUHAHTHBIM W PELECCUBHBIA NPHU3HAK, TOMO3UTOTAa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHOTuN, (eHotun. OCHOBHBIE METOJbl T€HETHKHU:
rHOPHIONOTHYECKUH, HIUTOJIOTMYECKHUH, MOJIEKYISIPHO-TeHETUYECKU .

JdemoHcTpauuu

Hoptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeer-Pecorckmii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKIY, «CXEMBI CKPEITUBAHUSD).

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI).

Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeumBanue. IlepBbiii 3akoH MeHAens — 3aKOH €IWHOOOpasws
ruOpuioB mepBoro nokojeHus. IIpaBuno nomuHupoBaHus. Bropoii 3akoH MeHpaens — 3aKoH
paciernyieHus: mpu3HakoB. L{uTomorunyeckiie 0CHOBBI MOHOTHUOPHIHOTO CKpeliuBanus. [ unoresa
YUCTOTHI TAMET.

Ananusupyroniee  ckpemuBaHue.  [I[pOMEXyTOUHBIM  XapakTep  HAcJeIOBaHUA.
PacmenﬂeHHe IMPU3HAKOB IIPpHU HCIIOJIHOM JOMUHUPOBAHUH.
Jurnbpumnoe ckpemuBaHue. Tperwii 3akoH MeHaenss — 3aKkOH HE3aBUCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYecKe OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

CueruieHHoe HacnenoBanue npu3HakoB. Paboter T. Moprana. CuersieHHOe Hacae10BaHUE
TE€HOB, HApYIICHUE CIEIUICHUS MEX 1y TeHaMu. XpOMOCOMHas TEOpHUsl HaCIEACTBEHHOCTH.

I'enetuka mosia. XpoOMOCOMHBIM MEXaHW3M OMNPEAENICHUS MoJia. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TE€TepOraMeTHbI IIOJI. ['eHeThuyeckass CTPYKTypa IIOJIOBBIX
xpomocoMm. HacrienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucreMa. Ilnenorponuss — MHOXKECTBEHHOE [EHCTBHE TEHA.
MHoOXeCTBEHHBIN amienu3M. B3aumonelcTBue HeaUIeNbHBIX TE€HOB. KoMIIEMEHTapHOCTbH.
Onucras. [Tonmumepust.

['eneTnueckuid KOHTPOJb pa3BUTHS PACTEHUM, >KUBOTHBIX M YEJOBEKA, a TaKXe
(U3HONOTHYECKUX TIPOIECCOB, TIOBENCHHUS W KOTHUTHBHBIX (QyHKOmid. [eHeTnuyeckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJICHCTBUS «XO3MUH — IMapa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKHe acTeKThl KOHTPOJIS M U3MEHEHHUS HACIeACTBEHHONH MH(OpMAaIK B
MOKOJIEHUSIX KJIETOK U OPraHU3MOB.



JdemoHcTpaunu

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

Tabmumupl u cxemsl: «IlepBbiii 1 BTOpOi 3akoHBI MeHnens», « Tpetuii 3akoHn Menaensy,
«Ananuzupyroniee ckpeuupanune», «Hemonnoe noMmunrpoBanue», «ClemyieHHOE HAacleJOBaHUE
MPU3HAKOB y Ipo3oduibk», «I'eneTuka nonay, «Kapuorumn yenoekay, «Kapuotun apo30puisn,
«Kapuotun ntuiisn», « MHOXKECTBEHHBIN ajieTu3m», «B3anumoielicTBie TeHOBY.

OGopyaoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHUS MIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMHU CLETNIEHHOTO HACJIEJOBAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTIpenapar: «J{po3odumay.

IIpakTuyeckass pa6ora «/3ydeHune pe3ynIbTaTOB MOHOTHOPHUIAHOTO CKPCUIUBAHHS Y
JPO30(HITBD).

IIpakTuyeckass padora «V3ydeHue pe3yabTaTOB IUTHOPUIHOTO CKPEUIUBAHHS Y
JPO30(HITBD).

Tema 13. 3aKOHOMEPHOCTH H3MEHYUBOCTH

B3aumopelictBue reHoTuna u cpeabl npu (GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE NPHU3HAKUM. Buael  U3MEHUYMBOCTH:
HEHACJICJACTBEHHAs U HACJIEACTBEHHASI.

MonudukanronHas U3MEHUYHUBOCTb. Ponb cpeabl B (OpMUPOBaHUM MOIU(MUKALIMOHHON
u3MeHunBocTU. Hopma peakium npusHaka. BapuanumoHHsld psn v BapuanuoHHas kpusas (B.
Noranncen). CroiicTBa MOAM(PUKAIIMOHHONW U3MEHYUBOCTH.

T'enoTunnyeckas u3MeH4YUBOCThL. CBOIiCTBA TI'€HOTHUIIMYECKOM W3MEHUYUBOCTH. BUILI
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunaTiBHass M3MEHUMBOCTh. Mei03 U MOJIOBOW MpOLECC — OCHOBa KOMOMHATHBHOU
M3MEHYUBOCTH. Poib KOMOMHATHBHON N3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOT0 pazHOoOpa3us
B IIpe/ieiax OJIHOTO BU/JIA.

MyTainmonHass W3MEHYMBOCTb. BHAbBl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W HMHAYUUPOBAaHHbIE MYyTallMU. SIEepHBIE M IUTOILIA3MAaTHYECKHUE MYTallUHU.
ComaTnueckue M MoJoBble MyTaluu. [IpuynMHBI BO3HUKHOBEHHMS MyTauuil. MyTareHbl U HX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHUYECKHX
pamoB B HacnenctBeHHoW wu3MeHunBoctu (H.M. Basuino). Bresaepnas W3MEHUHMBOCTH M
HACJIEJCTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOpOo8 6 HACIe008aHUU U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmuuel u cxembl: «Bumgel usmeHunBocTH», «MoaudukanoHHas H3MEHYHBOCTHY,
«KoMmOnHaATUBHAsT  M3MEHYUBOCTEY, «Metio3y, «Omnog0TBOpEHHEY, «I'eHeTnyeckue
3a001eBaHUs YEIOBEKaY, « Buapl MyTaruii.

OOGopynoBaHue: XUBbIe U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(potorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopnasi padora «McciemoBaHuEe 3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHOM
M3MEHUYUBOCTH. [TocTpoeHnEe BapuaIllmOHHOTO psAJia U BApUAIlMOHHOW KPUBOW».

IIpakTnyeckas padora «MyTtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpEnapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoJHas IporpaMma HCCIEAOBaHUS T€HOMa 4YelIOBeKa.
MeToapl U3y4eHHUs] TEHETUKH YEJIOBEKa: TeHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUUECKHH,
NONYJIALIMOHHO-CTAaTUCTUYECKUH, MOJIEKYJIsipHO-TeHeThYeckuil. COBpEeMEHHOE OmpeesieHue
TE€HOTHUINA: MOJHOT€HOMHOE CEKBEHHPOBAHWE, N€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[MI[P-anamu3a. HacnencTBeHHble 3a00neBaHUS 4YelOBEKa. | €HHbIE W XPOMOCOMHBIE OOJE3HU
yeJaoBeKa. bone3Hu ¢ HacleICTBEHHOM MpeIpacloloKeHHOCThIO. 3HAYeHUE MEIUIIMHCKOMN



TeHETUKU B MPENOTBPALICHUH U JICYCHHHM T'eHEeTUYecKuX 3aloyieBaHUMU ueroBeka. Meauko-
FeHEeTUYEeCKOe KOHCYJIbTHUpoBaHHE. CTBONOBBIE KIETKU. [IOHSTHE «TE€HETHUYECKOro Tpy3ay.
DTHYeCcKUe acTIeKThl UCCIIEOBAHUN B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (pakTOphl MOBHIIICHHON YYBCTBHTEIHHOCTH YEIOBEKA K (U3UYECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpyKaromled cpenpl. l'eHeTnueckas MNpeapacnoioKeHHOCTh
YeJIOBEKa K MaTOJIOTHUSM.

JdemoHcTpauuu

Tabmumer u cxembl: «KapuoTtun denoBekay, «MeTOIpl M3yUeHUS] TCHETUKH YEJIOBEKAY,
«"enetnueckue 3a00JI€BaHUS YETTOBEKAY.

IIpakTyeckas padora «CocTaBieHUe U aHAIU3 POAOCIOBHOMNY.

Tema 15. Cesiekniusi OpraHu3sMoB

JlomecTukanus MU cenekuus. 3apoXkACHHUE CelNeKIUM M JoMmecTukanuu. Yuenue H. U.
Basuopa o [{eHTpax mpoucXoXaeHUs B MHOTO00pa3us KyJbTypHBIX pacTeHuil. Ponb cenexnum
B CO3/JIaHMM COPTOB pacTeHud u mnopoa KUBOTHbIX. CopT, mnopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAIOB B HacieACTBeHHON m3MeHunBocty H. M. BaBunoBa, ero 3Hauenue mjist
CENIEKIIMOHHOM paboTHI.

MeTonpl ceneKImoHHOM paboThl. VIcKycCcTBeHHBIN 0TOOpP: MACCOBBIN U MHANBUY AJIbHBIH.
Oranbl KOMOMHAIMOHHOW cenekiuu. Mcmpitanue mpou3BoauTeneil mo moromctBy. OTOOp MO
TEHOTHUITY C TIOMOIIBIO OLIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP 0 TEHOTHITY C TOMOIIIbIO aHAJIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA CEJEeKIIMOHHOW paboThl. PamuanvoHHBIR U
XUMHUYECKH MyTareHe3 KakK WCTOYHHK MYyTallii y KyJIbTYpPHBIX ()OpPM OpPraHHU3MOB.
Hcnonb30BaHME TEHOMHOTO PEIAaKTHPOBaHMS W METOJAO0B pekomMOmHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jiyisl CEJIeKIUH.

[Tonyuyenne mnonumionnoB. BuyTpuBugoBas rulpuauzanus. bauzkopoacTBeHHOE
CKpeIIUBaHue, Wik UHOpUIUHT. HepoacTBEHHOE CKpelMBaHue, Wik ayTOpuauHT. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OrganéHHas ruOpUaM3aLAL.
[Ipeononenue Oecraoauss MEXBUAOBBIX THOPUAOB. JIOCTHMXKEHHS CENEKIMH PACTCHHH U
JKUBOTHBIX. «3€1EHAs peGonIOYULY.

CoxpaHeHHe U U3YYEHUE T€HETUYECKUX PECypCOB KYJIbTYPHBIX PACTEHUN U UX IUKUX
ponuyeit A co3JaHusl HOBBIX COPTOB U TMOPUAOB CEIbCKOXO3SIMICTBEHHBIX KYNIbTYp. HM3yueHue,
coxpameHue u ynpasieHue 2eHemudecKUMU pecypcamil CenbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YEAX VIYUULeHUS] CYWEeCMBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NpUMeHeHUueM CO8PEMEHHBIX Memo008 HAYYHbIX UCCIe008AHUU, Nepedosblx uoel u
NnepCcneKmuBHbIX MexHoI02Ul.

JdemoHcTpauuu

[Toptpetsi: H. 1. BaBuinos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. Jlykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKIEHUS U MHOT000pa3usl KyJIbTYPHBIX PacTEHUN»,
«3aKOH TOMOJIOTUYECKHX PsIOB B HACIEACTBEHHONM HM3MEHUYMBOCTH», «METONbI CENeKIun,
«Otnanénnas rubpuan3anus», «KMyTtareHesy.

JlabopaTopnasi padora «/3ydeHue cOpPTOB KyJbTYypHBIX PACTEHHM M MOPOJ IOMAIIHUX
JKUBOTHBIX).

JlabopaTopHasi padora «/3ydueHrne METOJIOB CEJIEKIIUN PACTECHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUIN».

IOkcekypeusi «OCHOBHBIE METOABlI M JOCTH)KCHUS CEICKIIUU PACTEHUH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHLMIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X03SICTBO, B Ta00OPaTOPHUIO arpOYHUBEPCUTETA UM HAYIHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOTHA U CHHTeTHYECKAasi OHOJIOTHS

OOBEKTHI, HCIONB3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKAHEBBIE KYIbTYpHI,
MUKpPOOPTaHU3MbI, HX XapaKTepUCTUKA. TpaaulMOHHas OHOTEXHOJIOTHS: XJIeOOoIeyeHue,



MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MuKpoOrogoruueckuii cuures. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Co3maHne TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANpPABICHHOTO  W3MEHEHUs |
KOHCTPYUPOBaHUSI T€HOMOB C LIEJIbI0 MTOJYYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTpeYaroIuecs B MpUpoie OMOCUHTETUYECKHE MTyTH.

Kiierounass nnkeHepusi. Meroabl KyJabTypbl KJIETOK M TKaHEH PacTeHUH M >KMBOTHBIX.
Kpuobanku. Comaruueckass ruOpuam3anus W COMaTHYeCKud smOpuoreHes. Mcmonp3oBaHue
raliouIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX aHmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHLIX anmumen 8 mMeouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHCTpyKIMS AWLEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX. MeTOJ TpaHCIUIAHTALUM SAEP
KIETOK. Texuonocuu 0300poeieHus, KyIbMUuUpOBaHus U MUKPOKIOHATLHO2O PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHAasl U Te€HHasl UH)XeHepus. VICKyCCTBEHHBIM CHHTE3 T'€Ha M KOHCTPYHpPOBAHUE
pexombunantHeix JAHK. Cozdanue mpanceennvix opeanuzmos. JIoCTUKEHUS U TIEPCIIEKTHBBI
XPOMOCOMHOW ¥ TEHHOW WH)XCHEPUH. ODKOJOTHYECKHE U ITHYECKHUE TIPOOIEMBbl TEHHOM
WHXEHEPUHU.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nmuarnocTuka.
MeTabonoOMHBIM  aHANU3, TEHOIEHTPUYECKUU aHaM3 TMpPOTeoMa YeloBeKa i OIEHKHU
COCTOSIHHSI €ro 370poBbs. Mcrosb30BaHWE CTBOJOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-
OMOWHXEeHepUss JUIsl pa3pabOTKu  (YHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHIA,
CO3MaHMSI KOMIUIEKCHBIX TKaHEW CouYeTaHHMeM TEeXHOJOTHM TpEXMEpPHOro OWONMPUHTHUHTA U
ckaddonaunra 175 perieHus 3a1a4 NepCOHATU3UPOBAHHON METUIIUHEI.

Coznanue BEKTOPHBIX BaKLMH C IENbl0 oOecredyeHUus: KOMOMHMUPOBAHHOW 3aIIUTHI OT
Bo30yauteneir OPBU, ycraHoBieHHE MOJIEKYJISAPHBIX MeXaHU3MOB (yHKuunonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmupr u  cxembl:  «lcnonp3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIIJICHHOM
pou3BOACTBEY, «Kiierounas nnxeHepus», «I'eHHass HHXXEHEPUSD.

JladopaTopHasi padota «/3yueHne 0ObEKTOB OMOTEXHOIOTHI).

IIpakTyeckas padora «lloayueHre MOIOYHOKHCIBIX IPOAYKTOBY.

IKcekypeusi «brorexHomorus — BaXHEHIas MPOU3BOUTEIBHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIIHOHHBIX NPEICTABJICHNH B OHOJIOTHH

OpomonronHast Teopusi Y. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHMS TapBUHU3MA. JKU3HB
U Hay4Has aedarenbHocTh Y. JlapBuHa.

JBuwxyme cuinel 3Bomtonuu BugoB mno Y. JlapBuHy (BhICOKas MHTEHCHUBHOCTD
pa3MHOXEHHS OpraHMW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cuarerndeckoii Teopuu sBoonnu (CTI). HeltrpanbHast TeOpUst SBOFOIHH.
CoBpeMeHHas 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYEHHE HBOIOIMOHHON TEOpHH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyUYHOM KapTUHBI MUDPA.

JdemoHcTpauuu

[loptpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuupl n cxemsl: «Cucrema xuBod npupoas! (mo K. Jlunnero)», «JlecTHUIA KUBBIX
cymectB (o Jlamapky)», «Mexanu3m ¢GOpPMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsunay», «Haxonku Y.
Hapsuna», «Dopmbel O60ppOBI 3a cymiecTBoBaHme», «llopoasr romyOei», «MuoroobOpasue



KyJbTYPHBIX GopM KamycTbl», «Ilopoasl JOMalIHUX KUBOTHBIX», «Cxema 00pa30oBaHMsI HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLICHMS IBMXKYIIUX CHJI IBOJIOLUN», «OCHOBHBIC
MOJIO’KEHUS CHHTETHUECKOI TEOPUH IBOTIOLIUM.

Tema 2. Mukpo3BoIonus H €€ pe3yJbTaThl

[Tomynsimust kak sJaeMeHTapHas eAuHuna 3SBomonud. CoBpeMEHHbIE METOIbl OLEHKU
TeHETHYECKOr0 pa3Ho00pa3us v CTPYKTYpHI MONyJ siuii. MI3mMeHnenne reHooH1a MONMyJIsun Kak
3JIEMEHTapHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TreHeTudeckoro paBHoBecusa JDk. Xapau, B.
BaitaOepra.

DOneMeHTapHble (HaKTOpbl (ABMXKYIIME CHIIBI) SBOJIONHMH. MyTaIlMOHHBIA TMPOIECC.
KombOunatuBHas u3MeH4MBOCTh. Jlpeil) reHOB — ciydaiiHble HEHAIpPaBICHHBIC W3MEHEHHS
4acTOT ajviesied B momyssinusx. DPGeKT ocHoBarens. IDgpgexm OYymbLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoodpaszus: npudunel u ciredcmeus. Ilposaenenue s¢ghgexma
opetiha 2enos 6 Oonvuwiux u manvlx nonyaiayusx. Mwurpanuu. M3omsmus  mOmysiui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoorndeckas (pEenpoayKTHBHAS).

EcrecTBenHbIii 0TOOp — HampaBistomuid (aktop sBomonmu. DOpMBI €CTECTBEHHOTO
oTrOopa: IBHXKYIIMHA, CTaOWIM3HUPYIOUIHMHA, pa3pbiBatomuil (qu3pynTtuBHbI). [lomoBoit oTdop.
Bo3HUKHOBEHHE U 3BOJIOLMUS COLIUATIBLHOTO MOBEACHUS )KUBOTHBIX.

[IpucrnocobIeHHOCTh OpPraHU3MOB Kak pe3yJbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHHE
MPUCTIOCOOJICHUH Y opraHnn3MoB. ApoMopdo3sl U nanoamantamnuu. [IpuMepsl npucrnocobaeHui
y opranu3moB: Mopdonorudeckue, (U3MOIOTHYECKHE, OHOXMMHUYECKHE, TOBEICHYECCKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpasoBaHHe Kak pe3yibTaT MHKPOIBOJIOLHH.
M3onmsuust — xmrodeBot daktop BumooOpaszoBanms. Ilytm m cmocoObl BHA000pa3oBaHUS:
ajionaTpuieckoe  (reorpaduyeckoe), CHUMIATPUYEcKoe (IKOJIOTMYECKOe), «MIHOBEHHOE»
(monummonauzanusi, rudpuanzanus). JJmIuTenbHOCTh 3BOIIOIUOHHBIX TPOLIECCOB.

Mexanu3msbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomonoHHOM Ouosiornu B pa3paboTKe HAyyHbIX METOJOB COXpPaHEHUs
O6nopazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLUS IMApasUTOB M MX X035€B. MeXaHU3MBbI
dbopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpHOBI C HEl.

JdemoHcTpauuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuie! u cxembl: « MyTallMOHHAS U3MEHYUBOCTEY, «[loMysAlnOHHAS] CTPYKTypa BUAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwkymume CHIIBI  DBOJIIOIIUNY,
«OKONOTHYeCKasi M30JIIMA TOMYJSAUiA ceBaHCKOH (openm», «I'eorpaduueckass H30IALUSA
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomymsimonHble BOJIHBI YHUCIEHHOCTH
XUIMHUKOB U XKepTB», «Cxema JIeicTBUA ecTecTBeHHOro otbopa», «®Popmbl OOpbOBI 32
CYILIECTBOBaHHE, «MHycTpuanbHbIi MEJIaHU3MY, «OKuBblie HCKOIIaeMbIe»,
«ITokpOBUTENLCTBEHHAs OKpacka KHBOTHBIX», «[Ipemympexmaromias oOKpacka >KHBOTHBIX),
«®Dusmnonoruueckue agantanuny, «lIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurtepun Buna», «Bunsl-aBoiiHuku», «CTpykTypa Buaa B npupoae», «CrocoOsl
BUnooOpazoBanus», «l'eorpaduyeckoe BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«DKOJIOTHYECKOE BHI000pa3oBaHMe BHJOB CHHULY, «llomummonasl pacrenwit», «KamyctHo-
peaeUHBINA THOPHUTY.

Ob6opynoBanue: repdbapuy pacTeHHM, KOJUICKIIMA HACEKOMBIX, dydesa MTHUI] U 3Bepei ¢
npUMepaMu pa3jNYHbIX MPUCIIOCOOJIEHUH, Yydyena NTHUIl U 3Bepei pasHbIX BUJIOB, repdapuu
pacteHuil OIM3KUX BUAOB, 00pa30BABIIUXCS PA3TUYHBIMU CIIOCOOAMH.

JladopaTopHasi padoTa «BrIsiBlIeHHE N3MEHUNBOCTH y 0COOCH OJTHOTO BUIAY.

JlaGopaTopnasi pabora «llpucrnocoOneHuss OpPraHM3MOB H WX OTHOCHUTEIbHAS
11€JIECO00PA3ZHOCTHY.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosouus U eé pe3yabTaThbl



Mertonsl n3yueHus Makpol3BoItonnd. [laneoHTomornyeckre MeTo bl U3y4eHHUs IBOJIFOLUU.
[Tepexonubie Gopmbl U GUIOTCHETUUECKUE PSIIBI OPraHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus odBomonuud. CpaBHenue ¢uopsl U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BUABI-OHIEMUKA U PEITUKTHI.

OMOPHOIOTMYECKHE U CPaBHUTEIBHO-MOPPOIOTUYECKUE METOMAbI U3YUYEHHUS SBOIOIMH.
l'eneTnyeckne MexXaHU3MBbl SBOJIOLMH OHTOI€HE3a W MOSBJICHUS 3BOJIOLMOHHBIX HOBILIECTB.
['oMonornyHele M aHANIOTMYHBIE OpraHbl. PyarimMeHTapHble opraHbl U aTaBu3Mbl. MoOJIEKyIIsIpHO-
TeHeTHYECKHUEe, OHOXMMHUYECKME M  MAaTeMaTUYeCKHe METOAbl HU3YYCHUS  OBOJIIOIHH.
["omonornynsbie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XPpOMOCOMHBIE MYTAIMU U 3BOJIIOLIHS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBWiIa) JBOMIONUHU. [lpunyun  cmemvl  yHKYUi.
HeobpaTtumocTs 3BoonMK. AanTuBHAs paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOIINU.

JdemoHcTpauuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuipl u cxembl: « ODUITOTEHETHYECKUNA P JIOMIAAN», «APXEONTEPHUKCY», «3BEpO3yObIe
sepb», «Creronedans», «Punnopursn, «CeMeHHBIE MAaOpOTHUKNY, «bruoreorpadpuieckue
30HbI 3emnm», «Jlpeiid koHTHHEHTOB», «PemukTel», «HavanbHble cTaguu SMOPHOHAIBHOTO
pa3BUTUS  TMO3BOHOYHBIX  JKUBOTHBIX», «[ OMOJIOTMUHBIE U  AHAJOTUYHBIE  OPTaHbBIY,
«PynumeHTb», «ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI uelOBEKa W IIMMIIaH3e», «lJIaBHBIE
HATPaBIICHUS IBOIONUNY, «O0IIHE 3aKOHOMEPHOCTH YBOJTIOIIHI.

OO6opynoBaHue: KOJUICKIUU, repOapuu, MYJSDKA HCKOMAEMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJAUMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKLWU
HaCEKOMBIX.

Tema 4. IIponcxosxkaeHue  pa3BuTHe )KU3HU Ha 3emJie

Hayunple THUMOTE3bI TPOUCXOXKIEHUS KU3HU Ha 3emiie. AOWMOTEHE3 W TaHCIEpPMHUs.
JloHay4HbIE TPEICTABICHHUS O 3apOXKICHUW >KU3HMU (KpealmoHW3M). [umore3a MOCTOSIHHOTO
CaMO3apoKICHUS KU3HHU U €€ onpoBepkeHue onbitamu . Penu, JI. Cnannanuanu, JI. [Tactepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTHS.

OcHOBHBIE dTanbl HEOpraHUYeCcKo# IBomonuu. [ImanerapHas (reojsoruyeckas) BOJIOIHS.
XuMudeckasi dBONONHSI. AOWOTEHHBI CHHTE3 OPraHWYECKUX BEIIEeCTB W3 HEOPTaHUYECKUX.
Omnpir C. Mmwmepa u I'. Opu. OOpazoBanue monmumepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. M. Omapuna, rumore3a mnepBuuHoro OynpoHa Jlx. XonzeiiHa, reHeTuyeckas
runoteza I'. Mémnepa. PubGosumsr (T. UYek) m rumoresa «vupa PHK» V. TI'mnGepra.
®dopmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emun u wmeroawsl €€ wu3ydeHus. VIckomaemble OpraHUYECKHME OCTaTKH.
leoxpononmoruss u e€ Meromel. OTHOCUTENbHAsT W a0OCONIOTHAsT TE€OXPOHOJIOTHS.
['eoxpoHoONOrnYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnbie 3Tanel opraHnyeckoil 3BoioUMU. [losBIIeHHE M 3BONIOLMS NEPBBIX KIIETOK.
Oponronusi Merabonu3Ma. Bo3HuWKHOBeHHE mepBbIX 3SKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOMNEHKM KakK aHajmor nepBbiXx Ha 3emuie coobmiectB. Ctpomaronuthl. [IpokapuoTel U
3YKapHUOTBHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOIIONMOHHOE MPOUCXOXKICHHE BHUPYCOB.
[IponcxoxneHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIIl
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE 3Tambl IBOJIIOIUHU BBICIIUX pacTeHui. OCHOBHBIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenuit Ha cymry. IlosiBieHHME CHOPOBBIX pacTEHUNM W 3aBOECBAHME HMMM CYLIH.
Cemennbie pactenus. [IponcxoxxaeHue NBETKOBBIX PACTEHUIM.

OcCHOBHBIE 3Tallbl SBOJNIOIUHU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpAOBBIC
KUBOTHBIE. JKH3HL B BOJIEe. DBOIOIUS TTO3BOHOUHBIX. [Iponcxoxaenne aMmpuOuii U penTuiImii.



[Tpoucxoxkaenre miekonuTaromux W OTUIl. [IpuHIMn kmodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU ¥ I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazBuTue )xu3Hu Ha 3emMIIe 110 3paM U IEpuoAaM: apxeu, MpoTepo30i, Majieo30il, Me3030H,
KaifHo30M. OOmas XapakTepHCTHKa KIMMaTa M TeoJOrMYecKuX mnpoueccoB. llosBnenue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJIe00pa30BaHME: €r0 YCJIOBHS U BIUSHHUE Ha Ta30BBIH
cocTtaB aTMoc(hephl.

MaccoBble BBIMHpaHUs — DKOJOTMYECKHE KpU3HCHI mpounuioro. IIpuumHbl U crnencteus
MaccOBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocobeHHocTu. [Ipobiaema
coxpaHeHHus Onopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuueckoro mMupa. [IpuHIMIBI KiIaccu(UKauu OpraHUu3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpauuu

[Toptpets: @. Penun, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. Y. OnapuH, JIx.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Penny, «Cxema omnbita JI. TlacTtepa mo n3ydenuro
camo3apoxkeHus: xu3zHm», «Cxema omnbita C. Munepa, I'. FOpu», «Ortanel HeopraHudeckon
3BOIIOLHNY, «l'eoxpoHosornueckas mikanay, «HauanpHble 3Tambl OPraHUYECKOM 3BOJIFOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuMOHOreHe3a», «CucremMa J>KMBOW HPUPOIBD),
«Ctpoenmne Bupyca», «Apomopdos3sl pacteHuit», «PurmopuTh», «OIHOKIETOYHBIC
BOJOpOCIN», «MHOrOKIETOUHBIE BOmOpociny, «Mxm», «llanoporHuku», «l'omoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHui», «(CxeMa pa3BUTHS IKUBOTHOTO MHPay,
«ApomMop¢o3bl  KHBOTHBIX», «IIpocteiimme», «Kumeunononoctasiey, «llmockue dvepBu»,
«YneHucroHnoruey, «PBIOBIY, «3eMHOBOJIHBICY, «ITpecMblikarommecs», «ITTume,
«Munexkonuraromuey, «Pa3Butue KM3HM B apXeHWckou ope», «Pa3BuTue IKM3HU B
MPOTEPO30MCKON 3pe», «Pa3BuThe KH3HM B MNaJ€O30MCKOM 3pe», «Pa3BuTue >KU3HU B
ME3030MCKONl 3pe», «Pa3BuThe XU3HM B KalHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPaAy.

Ob6opynoBanue: repOapuy pacTEHUH pa3NUYHBIX OTAENOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE IpEenaparbl >KMBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HIJTIOKOXKHX, CKEJIETBHI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl W 3BEpPeH, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa sgaGopatopHas padora «MoxenupoBanue onsiToB Muniepa—tOpu no
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OpPraHMYeCKUX COSIMHEHHUM B IEPBUYHOM aTMochepe».

JlabopaTtopHasi padora «/3ydyeHre U ONUCAHUE HCKOMAEMBIX OCTATKOB JPEBHHX
OpPTaHU3MOBY.

IIpakTnyeckass padora «lI3yueHne OCOOCHHOCTEW CTPOEHUS pPACTEHHH pa3HBIX
OTJZIETIOBY.

IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxo:kaeHne 4eJ0BeKa — AaHTPONOreHe3

Pa3nensl n 3agaun aHTponosoruu. Meroas! aHTPOIOIOTHH.

CTaHOBJICHHE TPEJCTABICHUN O MPOUCXOXKICHUM 4YelIOBeKa. PelMruo3Hbie BO33pECHUSI.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoacTBo uenoBeka ¢ KMBOTHbIMU. (CHcTeMaTrhyeckoe IIOJIOKEHHE  YeJIOBEKa.
CBugerenbcTBa CXOACTBAa 4YEJIOBEKa C KMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTUYECKHE,
sMOpuosiornyeckue, (HU3N0IOro-OMOXUMHYECKHe, MoBeAeHueckue. OTiauuus YeroBeKa OT
XKUBOTHBIX. [IpAMOX0KI€HNE U KOMILIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rojI0BHOIO
MO3Ta U BTOPO CUTHAJIbHON CUCTEMBI.

HBwxymue  cwibl  (QakTopbl) — aHTpOIIOreHe3a:  OHOJIOTWYECKHE,  COIHMAJIbHBIC.
CootHorieHre OMOJOTHYECKUX U COLUATBHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaauM aHTpornoreHesa. Pannue yenoBexooOpa3Hble 00€3bsHBI (IIPOKOHCYIIBI)
U paHHHE TMOHTHABI — O0OLIMe MPEIKH YeJI0BEKOOOPa3HbIX 00€3bsiH U JI0AeH. ABCTPATONUTEKN —



JIBYHOTHE TpeaKu JroAeil. YeloBek yMelbld, MepBble U3TOTOBICHUS Opyauil Tpyna. Yemoek
IPSIMOXOJISAIINI U TIEPBBIN BBIXOJ Jtojel 3a mpeaensl Adpuku. YenoBek reiinenbOeprekuii —
001Iunii MpeoK HeaHAePTaTLCKOTO YeJIOBEKa U YeIOBEeKa pa3yMHOT0. YenoBeK HeaHIepTaIbCKUI
Kak BHUJ JIIOJICH XOJIOJHOrO KinMMmara. YenoBEeK pa3yMHbIi COBPEMEHHOI'O THIIA, JEHHCOBCKHM
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBOJIOIUS COBPEMEHHOTO YelOBeKa. ECTeCTBEHHBIN OTOOp B TOMMYINALHUAX YEIOBEKA.
MyTarmonHsIi niporiece U nmoaumopdusMm. [lomynsiroHHbIe BOJIHBI, Apeid TeHOB, MUTpAIUs U
«3(h ekt ocHOBaTENSH» B MOMYJISIIHUIAX COBPEMEHHOT'O YEIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bombmme pacel: eBporieonmHasi (€Bpaswiickas),
aBCTPAJIO-HETPOUIHAS (PKBAaTOpPHAIIbHAS), MOHTOJIONIHAS (a3UMaTCKO-aMepHKaHCKas). Bpems u
IyTH pacCelieHWsl 4YeloBeKa Mo I[uiaHere. EnmHCTBO 4enoBedyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Mma. [IpucmocoONeHHOCTh, 4YeloBeKa K  pa3HbIM  yCIOBUSM
OKpY’KaroIie cpenpl. BausHue reorpaduueckoit cpenasl U Apeiida reHoB HA MOPQOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurmHapabple MeToabl B (u3nueckor  (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUS M MAaJCOAHTPOMOJIOTHS  YEJIOBEUECKUX  MOMYJISALUM.
buoconuanpHple  HMCCIIEOBaHUSA ~ NpPUPOJABI  4enoBeka.  MccimegoBaHue — KOIBOIIOLNU
OMOJIOTUYECKOTO U COLMATBHOTO B YEIIOBEKE.

JdemoHcTpauuu

IToprpersr: Y. dapsun, JI. JIuku, . f. Porunckuii, M. M. I'epacumos.

Tabmumpl u  cxembl: «MeToasl  aHTpOMOJIOTHHY, «[OJTOBHOW MO3r YeJIOBEKay,
«UenoBexkooOpa3Hbie 00€3bsHBI, «CKeJIeT uenoBeKa M CKeleT MHUMMaH3e», «PyIuMeHThl U
aTaBU3MbD», «/[BHXKylIMEe CHIIBI aHTPONOTeHEe3a», «ODBOJIIOIUMOHHOE JPEBO YEJIOBEKa,
«ABcTpanonurek», «4enoBek ymenslii», «HeaoBek NpsIMOXOIAMI», «JIeHUCOBCKHI Yen0BEK»
«Heannepraneupy, «KpoManboHIB, «lIpenku denmoBeka», «ITambl 3BOJIONUUA YEJIOBEKa,
«Pacbl yenoBekay.

O6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, MPeIMETOB MaTepHalIbHOM KYJIbTYphl IPEIKOB
yenoBeka, penpoaykuuu (dororpadguu) KapTHH ¢ MHUGPOJOTHYECKUMH U OubieicKkumu
CIOXKETaMH MPOUCXOXKICHUS YesloBeKa, ¢poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET YeJIOBEeKa, MOJIETb Yepera YelOBeKa M Yepera HIMMIIaH3€, MOJIEIb KUCTH YeJOBeKa U
KHCTH IIMMITaH3€, MOJIETIN TOPCa MPEAKOB YEJIOBEKA.

JlabopaTopnasi paGora «/I3ydeHue OCOOCHHOCTEH CTpOEHHUS CKeJeTa 4YeloBeKa,
CBS3aHHBIX C MIPSMOXOKICHUEM.

IIpakTyeckas padora «/3yuyeHne 3K0JOTNYECKUX aaNTalUN YETOBEKaY.

Tema 6. DJkojoruss — Hayka O B3aUMOOTHOUIEHUSIX OPraHU3MOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kalouel cpeaou

3apoxaeHue W pasBuTHE SKojoruu B Tpyaax A. I'ymbonsara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosnoruu. CBsi3b
9KOJIOTHH C JPYTUMU HAyKaMH.

Metonst skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJIOTHH: MPUPOIHBIE H
nabopaTopHbie. MoaenupoBaHue B dKOJIOTHH. MOHUTOPUHT OKPYIKAIOIICH CPEJbl: JTOKATbHBIH,
pErnoHAIBHBIN U TTTO0ATBHBIN.

3Ha4YEeHHE DKOJOTMYECKUX 3HAHUU Ui YeJIOBEKa. DKOJOTMYECKOE€ MHUPOBO33pEHHE KaK
OCHOBAa CBf3€H 4elloBeUecTBa € MNpuUponor. POpPMHUpPOBAHHE DKOJOTHYECKOW KYJIBTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynwse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Paszmensl skojgorun», «MeTtonbl sKojorun», «CxemMa MOHUTOPUHTA
OKpPY’KaIOIIEH Cpeabh».

JlaGopaTtopHas padora «/3yueHne MeTo10B SKOJIOTHUECKUX UCCICTOBAHUI.



Tema 7. Opranusmsl 4 cpeja 00MTAHUS

Okonorudyecknue (aKTOpbl W 3aKOHOMEPHOCTH uX jeictBus.  Kiaccudukanus
JKOJIOTUYECKHX  (pakTOpoB:  aOWOTHYECKHME, OMOTHYECKHe, aHTpomoreHHele.  OOmme
3aKOHOMEPHOCTH JIeHcTBUS 3KoJornueckux akropos. [Ipasuno munnmyma (K. [npenrens, FO.
JIn6ux). TonmepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak 3Konorundeckui ¢paxrop. JelcTBUe pa3HBIX y4acTKOB
COJJHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUN U >KUBOTHBIX IO
OTHOIIEHHIO K cBeTy. CUrHanbHas posb cBeTa. DOTONEPHOAN3M.

Temmneparypa kak sKkojoruyeckuii (axkrtop. JleWicTBue TeMmriepaTypbl Ha OpPraHU3MBIL.
[ToiikunorepMHbIE 1 TOMOHOTEPMHBIC OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

BrnaxxnocTs kak 3konormdeckui ¢akrop. [IpucnocobneHus pacTeHUd K MOIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHMii 1o oOTHOWIeHHIO K Boje. Ilpucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl OoOMTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MMOYBCHHAs, TTyOWHHAas
MOJMOYBEHHAs, BHYTpHOpPraHu3MeHHas. Dusnko-xumMuueckue OCOOEHHOCTH Cpel OOWTaHus
opraau3MoB. [IpucrocobaeHnss OpraHu3MoB K )KU3HU B Pa3HBIX Cpelax.

buonoruueckue putmel. BHemHne u BHyTpeHHNE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[TpucrnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUI KU3HU.

JKuznennesie ¢opmbl opranu3mMoB. [lonsitne o xu3HeHHOU (Qopme. KusHeHHBIE (HOPMBI
pacTeHHii: JepeBbs, KYCTApHHUKHU, KYCTApHUYKH, MHOTOJIETHHE TpPAaBbl, OJIHOJIETHHUE TpPAaBHIL.
JKuznenneie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs M 00pa3a KU3HU.

buotnueckne  ¢dakTopel. Buabl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHITHUS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomnepaius, MyTyaan3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne B3ammonelcTBHs  (TOMHYECKUE,
dopudeckue, padbpuyeckue). 3HaYeHHE OMOTHYECKHX B3aUMOJCHUCTBUU ISl CYIIECTBOBAHUS
OpraHu3MOB B cpezie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemoHcTpauuu

Tabmuipl 1 cxembl: «IKojgorudeckue (HakTopb», «CBETOBOM CIEKTPY», « IKOJIOTHUCCKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « [eMIOKPOBHBIC JKUBOTHBICY, «XOJIOAHOKPOBHBIC
KUBOTHBIEY, «DU3NONOrMYECKUe aJanTaliil XUBOTHBIX», «Cpenbl OOWTaHUS OPraHU3MOBY,
«buonornyeckue puTMeDy, «KuzneHHsie Gopmbl pacTeHuin», « KusHeHHbIE (OPMBI ) KUBOTHBIX),
«IJKOCHCTEMA IIMPOKOIUCTBEHHOIO Jieca», «IKOCHCTEMAa XBOMHOrO yeca», «llenmn nutaHus»,
«XumungectBoy, «llapasutuzmy», «Konkypeniusy, «Cumomnosy, « KommeHcanmzmy.

O6GopynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, NPHCIOCOOJICHHBIX K BIIUSHHUIO
pa3IMYHBIX  JKOJOTMYECKHX  (DAKTOpOB, TrepOapuul  CBETOJNIOOMBBIX, TEHENIIOOUBBIX H
TEHEBBIHOCIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIMBBIE KOMHATHBIE
pactenusi, TepOapuM W KOJUICKIIMHM TEIUIOMIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTOHYHBBIX
pacTeHuid, dYyd4ena MTHII W 3Bepei, repObapuu pacTeHHl, OTHOCAIIMXCS K TUrpoduTam,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYMI, KOJUICKIIUH KHUBOTHBIX,
oOWTaIONIMX B pa3HbIX cpefax, repOapuu M KOJUIEKIUM PACTeHUU M KUBOTHBIX, 00JIaJaronInx
yepTaMu TPHUCIIOCOOJCHHOCTH K CE30HHBIM W3MEHEHHUSM YCIOBUU JKHU3HH, TrepOapuu u
KOJUIEKIIMM PACTEHUI W JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKI[UH KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padoTa «BrisiBieHHE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlaGopaTopnasi pabora «BbIsSBICHHE TNPUCTIOCOONICHUN OpPraHU3MOB K BIIHSHUIO
TEMIEPATYPbI».

JlaGopaTtopnas pabdora «AHaroMHyYeckHMe OCOOCHHOCTH PACTCHHUH W3 pa3HBIX MeCT
OoOUTaHUM.



Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJOTUYECKUE XapaKTePUCTUKHU MOmysiun. [lomynsius kak OMOJIOrHYecKkas CHCTeMA.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(dbopMUPOBaHUN TPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJIsIHii. OCHOBHBIC TTOKA3aTEH MMOMYJISIUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAsI M MOJOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIHSL.

OKoJIoru4ecKasl CTpykTypa nomyssiauu. OneHka 4YHMCICHHOCTH mNonyJyisnuu. J(nHamuka
MOMYJSAUMUU U €€ peryisiuus. bBUOTHYECKH MOTEHIMaN MOy, MoaenupoBaHie JUHAMUKU
nonyysiuuu. KpuBbsle pocra uymucnenHoctu mnonyisiuud. Kpusbele BbDKMBaHMSA. Perymsnus
YUCIIEHHOCTH TOMYJISIHA: poiib (AaKTOPOB, 3aBUCSIIMX M HE 3aBHCSIIAX OT TIUIOTHOCTH.
DKoJIOrHYecKue cTpareruu BuaoB (1- u K-ctparerun).

[TonsiTne 00 skonmormveckod Huimie Buaa. Mectoobutanue. MHoOromMepHas MOIEIb
skosiornyeckot Humm k.M. Xarunncona. Pazmepsl skonoruueckoit Humu. [loTeHimansras u
peann30BaHHAs HUIIH.

Bun kak cucrema nomynanui. Apeansl BUAOB. BHAbl M MX >KU3HEHHBIE CTpaTErvu.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJIECHHUS M MUIPALMM >KUBOTHBIX. bHojgornueckne MWHBa3HMU
Yy’KEpPOJHBIX BUJIOB.

JdemoHcTpauuu

IToprper: [Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKHU nmonysuuny, «IIpoctpancTBennas
CTpPYKTypa mnonyisiiun», «Bo3pactHbie mnupamuasl nomyisuun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3€MJIM PA3JIMYHBIMM OpraHuzmMammy», «Mogenb skosiormyeckoi Humu Jhx. .
XaT4UMHCOHAY.

O6opynoBanue: repOapuu pacTeHHUM, KOJUIEKIIUN KUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoOneHus ceMsH pacTeHUI K PacCeICHUION.

Tema 9. Dxo0rusi coo0IIECTB. DKOJOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBs3u MEXIy OpraHH3MaMH B
OHoOILIEHO3E.

Okocucrtema kak oOTkpeiTasg cucrema (A. k. Tencnwm). DyHKUHOHATBHBIE OJIOKU
OpPraHU3MOB B 3KOCHUCTEME: NPOAYLEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGuoTnyeckue OOk dKocucTeM. [10UBBI U HITBI B 9KOCHUCTEMAX.
KpyroBoport BewecTs U MOTOK SHEPTUH B 3KOCUCTEME.

OcHOBHbIE TTOKA3aTeNIHN IKOCUCTEMBI. buomacca u npoaykiusa. DKOJI0TUYECKUE MTUPAMHUIBI
qyuces, OMOMacChl M SHEPTHUH.

Hunamuka skocucmem. Kamacmpoguuecxue nepecmpotuixu. @nykmyayuu. HanpaBieHHsie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccHH. llepBUuHbBIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccuu. KimmMakcHoe CcOOOIIECTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEHIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[Ipupoansle 3KOCHUCTEMBL. JKOCUCmeMbl 03Ep U peK. DKocucmemvl MOpell U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmvlHb.

AHTpOIIOTEHHBIE  3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus Mmexay
AHTPOIOIE€HHBIMHU Y PUPOJIHBIMU SKOCHCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢opa u dayHa.
CunaHTpomnu3amusi ropojackoil  (ayHbl. buonormdeckoe W  XO3SMCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBHUN  OpPraHW3MOB B
sKocucTeMax. Ponb kackaonozo sghghekma u 6u008-30udukamopos (Kiouesvix 6uU008) 8
@yHrkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BELIECTB MEXAY CMEKHBIMU
DKOCUCTEMaMH. YCTOWUYMBOCTH OpPraHU3MOB, IIOMYJSILIMM W DKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUM.



Mexanuzmbl  8030eticmeus  3a2pA3HEHUll  PA3SHLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOB8bl IKOAOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToq0I0Tus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JdemoHcTpaunu

[optper: A. Jlx. Tencnu.

Tabmune! u cxembl: «CTpyKTypa OMOLIEHO3a», « JKOCUCTEMA HIUPOKOIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIHMOHAIBHBIE TPYNIBl OPTaHW3MOB B JKOCUCTEMEY,
«KpyroBopor BemectB B 3KocucteMe», «llemu mnuTaHus (macTOMIHAs, JETPUTHAN)»,
«OKoJNIOrHYecKas MUpaMuia Yucen», « IKOJIOTHIecKas: mupaMua OMoMacch, « IKOIOTUYECKast
nupamuaa sHeprumy», «OOpa3oBanue Oomota», «llepBuuHas cykueccus», «BoccraHoBieHue
Jeca Toclie Mmoxapa», «JKocucTemMa o03epay, «ArpoueHos», «KpyroBopoT BEmIECTB U IOTOK
SHEPruu B arpoieHosey, «lIpumepsl ypooskocucTem.

O6opynoBanue: repOapuy PacTeHUI, KOJJIEKIIMHM HACEKOMBIX, Yydelia MTHIl U 3Bepei,
rep6apuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHH, aKBapUyM KaK MOJIE€Ib 3KOCHCTEMBI.

IIpakTnyeckas padora «/3yyeHue u onrcanue ypOoo3KOCHCTEMBD».

JladopaTopnas padora «/3yueHue pasHOOOpa3uss MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
pa3HBIX 3KOCHCTEMAX).

IKCKypeusi «IKCKypCHsl B THITUYHBIA OMoOreorieHo3 (B ayOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJIOJBHBIN MM MOMMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKCKYpcHsi « IKCKYPCHS B arpO3KOCUCTEMY (Ha T0JI€ WJIA B TETTMYHOE XO3SMCTBO)».

Tema 10. Buocdepa — rnodanpHas IKocucTeMa

buocdepa — obmennanerapHas oOosouka 3eMid, TI€ CYHIECTBYET WJHM CYIIECTBOBaja
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpynax . 3rocca. Yuenue B. W. Bepuaackoro o
o6uocdepe. O6mactu 6uocheps! u e€ coctas. JKupoe BemecTBo 6nochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyIecTBoBaHuUs Onocgepbl. OcobenHocTn 6uochepsl Kak riodaabHON
sKocucteMmbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB u
OMOreOXMMHUYECKHE UKITBI (YIiiepo/ia, a30Ta). PUTMHUHOCTH siBIIeHU# B Ouocdepe.

3oHanbHOCTH OMochepsl. [lonsTne o 6Gmome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIE
Jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOIHMYECKUE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBIN U KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpyktypa W (yHKIHS S>KHMBBIX CHCTEM, OIIEHKA WX PECYypCHOTO TMOTEHIHala U
O6uochepHbIX QYHKIIHA.

JdemoHcTpauuu

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eoctepsl 3emnny, «Kpyrosopot azora B npupoae», «Kpyrosopor
yraeposaa B npupozae», «Kpyroopot kuciopoaa B npupoae», «KpyroBopor Boasl B mpupoie»,
«OcHoBHBIE Omombl cymm», «Kmmumarudeckue mosica 3emnm», «Tynapay, «Taiiray,
«Cmemannbii  nec», «lllupokomuctBeHHbld Jec», «Cremby», «CaBanHHa», «llycThiHSY,
«Tponmyeckuii mec.

OGopynoBaHue: repOapuy paCTCHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYKaWOIIAs cpeaa

DKOJIOTMYECKHE KPU3UChI W WX NpUYHHBL Bo3aeicTtBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOM cpenapl. OxpaHa Bo3gyxa. 3arpsi3HeHuEe BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3mMeHeHue KinmMara.

AHTpOIIOTEHHOE  BO3/JCICTBME HA pAcTUTEIbHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENBLHOTO U KUBOTHOrO MUpa. OCHOBHBIE MPUHLUIIBI OXpaHbl Ipupoabl. KpacHbie KHUTH.
Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). borannueckue caabl U 300JI0THUECKUE
MapKH.

OcHOBHBIC TIPUHIIUITEI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA W MPHUPOABI. ParmonansHOe
MPUPOJONIONB30BAaHMUE M COXpaHEHHUE OMOJIOTHYECKOro pa3HooOpasus 3emmu. OoOmmue



3aKOHOMEPHOCTH TJI00aJIbHBIX SKOJIOTMUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOT0 Kpu3nca
U €T0 BEpOSTHBIC TTOCTIEACTBHSI.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemnvle uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
anepeemuxe. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonmsie
cucmemvl, obecneuusarouue OOCMYn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0Cucmem u cnocooos 6opbovl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTEM.

JdemoHcTpauuu

Tabmuubl u  cxembl: «3arps3HeHue arMochepb», «3arps3HeHue TruaApochepb,
«3arps3Henne  TouBbl», «llapHMKOBBIN 3ddexT», «Ocobo oXxpaHseMble MPUPOTHBIC
TEeppUTOPUNY, «MOJeNn yIpaBIsieMOro MUPAY.

O6opynoBanue: pororpaduu oxpaHseMbIX pacTeHUHN U )KUBOTHBIX KpacHol kauru Poccutickoit
®enepanun, KpacHoil KHUTM peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHUS OOydYalOIIMMUCS
IIPOrpaMM CPeTHETo 00IIero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIEC U ITPEIMETHBIE.

B cTpyKType JUYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS MPOTPAMMBI MO OMOJIOTHH BbIJIEICHBI
CIICMYIOIINE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOIUMHKCS  POCCHMCKON  TI'pakKIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CAMOOIPEAEIEHUIO,
Hanuyue momusayuyu K OOyUEHUIO OWOJOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKHX TPATUIMNA pa3BUTHS
OMOJIOTHYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHMb OOYUYaIOUIUXCS PYKOBOACTBOBATHCS B
CBOEM  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM ~ yYCTaHOBKAMHM, IPUCYIIUMU  CHCTEME
OMOJOTHYECKOTO0  OOpa3oBaHMsl, Haauuue NPABOCO3HAHUS  SKOJIOTHMUECKON  KYJIBTYpHI,
cnocooHoCmu cmagumy UENHA U CTPOUTH KU3HEHHBIC MJIaHBbI.

JInaHOCTHBIE Pe3yJbTaThl OCBOCHUSI MPOTPaMMbl 110 OMOJIOTUH JAOCTUTAIOTCS B €AMHCTBE
y4eOHOIl W BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBHH C TPAJAWIIMOHHBIMU POCCUHCKUMHU
COIIMOKYJIbTYPHBIMHM, UCTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM, IPUHATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEICHHS U CIOCOOCTBYIOT IPOLIECCAM CaMOITO3HAHMA,
CaMOBOCIIUTAHUs M CaMOPA3BUTHSI, PA3BUTHs BHYTPEHHEN MO3WLMH JIMYHOCTH, NATPUOTHU3MA U
YBOXEHUSI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJa M CTapUIeMy IOKOJIEHHIO, B3aUMHOI'O
yBaXEHUs, OEpe)KHOro  OTHOIIEHHWS K  KyJbTypHOMY  HAClEeIUI0 U TPAJAULHUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont @enepannu, NpUpoaEe U OKPYKaIOLIEH cpeie.

JInaHOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOLIUXCSl PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpPHEHTAalUWd, ITO3UTUBHBIX BHYTPEHHMX
yOeXKIeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOILIEeCTBa,
pacuIMpeHne KM3HEHHOIO OIbITa M OMNbITAa JAEATEIbHOCTH B IPOLIECCE PEaTU3allMd OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOydaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOT0 OOIIECTBa;

OCO3HAaHME CBOMX KOHCTUTYIHOHHBIX NpaB M OO0SM3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JESATEIBLHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelIeHny y4eOHBIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HIIMIO [0 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHHE YYUTBIBATH B  CBOUX JCUCTBUSAX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHbIMU yOeXKIECHUAMHU, KYJIbTYPHBIMH LIEHHOCTSMH U COLUATbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B MIPOLECCE COBMECTHOIO BBINOJHEHUS Y4EOHBIX,
MIO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB NP 00CYX ACHUU CITOPHBIX BOMPOCOB OMOJIOTUYECKOTO COAEPIKAHMUS,

TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOW UCHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoJy, YyBCTBAa OTBETCTBEHHOCTH mepea PoawHo#M, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, CBOM S3BIK U KyJIBTYpY, IPOILIOE U HACTOALLIEE MHOIOHALIMOHAILHOTO Hapoaa Poccuuy;



[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
TOCTXKEHUSM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJOTUY, MOHUMAaHKS 3HAYCHUS OMOJIOTUY B TIO3HAHHUH 3aKOHOB MPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOTO O0IIEeCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMI0 M MPUHHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH,

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMUBOIO OYyIyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POIUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSITHS [ICHHOCTEH CEeMEMHON U3HU B COOTBETCTBHM C TPAAMIMSIMH HApOJ0B
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3ICHCTBUS KUBOW IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHUE MPOSBISATH
KayecTBa TBOPYECKON JTMUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 310POBbS M
IMOLUMOHAIBLHOTO 0JIArOMOJIyqusi:

MMOHUMaHWE W peayin3alus 3JI0pOBOro M 0e30MmacHoro oopasa Ku3HU (310pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHas ¢u3MyecKas AaKTUBHOCTb), OEpEeKHOIO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 37I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJI WHAMBUAYAIbHOTO M KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYAIIUSX, YTPOKAIOMIUX 30POBBIO M KU3HHU JIO/ICH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTpeOIeHUs aTKOros,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JI00ue;

TOTOBHOCTb K aKTUBHOM JESTEIbHOCTU TEXHOJIOTMYECKOI U COI[MaIbHOM HANIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSATENHHO  BBIMIOJNHATH  TaKyIO
NeSITENIbHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodecCHOHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BEIOOP Oyaymiel mpodeccruu u peaaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30oBaHMIO M caMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) 3K0JIOTMYECKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIICHHUE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYpbl: MPHUOOPETEHHE OMNbITa IIAHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXHBIX TMOCJEICTBUN JJISI OKPYKAIOIIECH CPEJIbI;

OCO3HaHHUE TT100aJIBbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCMOJIB30BaTh MPUOOpPETacMbIe TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuu MNpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONONIb30BaHUEM (COONIOICHNE
MPaBWJI TIOBEJICHUSI B MPUPOJE, HANPABICHHBIX HA COXPAHECHHWE PAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);



AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPYKAIOUIEH NPUPOIHOU Cpeje,
YMEHHE MPOTHO3MPOBATH HEOIArONpHUSATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIBITA
JEATEIbHOCTH  JKOJOTMYECKONW HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJACTBOBATbCS HMH B
[03HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLUMAIBHOM IPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSl HayKM W OOIIECTBEHHOM NPAKTUKM, OCHOBAaHHOTO Ha JAHAJOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJITYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YATATEIbCKON KYJIBTYpPbI KAK CPEACTBA B3aUMOIECHCTBU
MEXAY JIOJIbMH U ITIO3HAHUS MUDAa;

NOHMMaHHue creuuduku OMONOTHM KaK HAyKH, OCO3HaHMA €€ poild B (OPMHUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUIEHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpYKaroLeM
MHpEe KaKk O €JUHCTBE NPUPOJBI, 4YeJIOBEKa M o0OmecTBa, B IO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U pelieHuH NpodeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOekIEHHOCTh B 3HAUMMOCTH OHMOJIOTMU JUIsI COBPEMEHHOW IMBHIIM3AIMU: O00EeCTICUeHUs
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS UEIOBEUECTBA, MOUCKA MyTeH BBIXOAA U3 TII00ATBHBIX
9KOJIOTHYECKUX MPOo0sieM U o0ecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PalllOHAILHOMY
UCTIOJIb30BaHUIO MIPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyUYEHUU OMOJOTHYECKHX 3HAHWUU B LIEJSAX MOBBIIMICHUS 0O0IIen
KYJIbTYpBl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YyHKIIMOHAJIBLHOU
TPaMOTHOCTH 00ydJaronuxcsi, popMUpyeMoii Mpu U3y4eHUU OMOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HAaHUS [Js aHalu3a M OOBSCHEHUS SIBICHUN
OKpY’KaIOIIETO MHUpa M MPOMCXOIAIIMX B HEM HU3MEHEHMH, yMEHHUE JAelaTb OOOCHOBAaHHBIC
3aKJIIOYEHUsI HAa OCHOBE HAy4YHbIX (D)aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHUS MJI peIIeHUs
npo0JeM B peabHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
MCCIIEIOBATEILCKYIO ACSITENILHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAaHUM 1O OHOJOTMH B COOTBETCTBHUM C IKHU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ysibTaThl OCBOEHHUsI ydeOHOro mnpeamera «buosiorus» BKIIIOYAIOT:
3HaUMMBbIE Ui (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXnpeaMeTHbIe) O0IIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOIECC, CHCTEMa, HAay4dHbIM (hakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIIEJIOBaHHE, HAOIIOJEHUE, W3MEpPEHHUE, SKCICPUMEHT W JIPYTHE); YHUBEpCaIbHBIC
y4yeOHbIe JCHCTBUA (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJISTUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (GpyHKIHOHAIBHONH TPAMOTHOCTH M COLIMATBHOW KOMIIETEHIIUH OOYYarOIIUXCS;
CIIOCOOHOCTh oOy4aromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUTITNHAPHBIE,
MHUPOBO33PECHUYECKHE 3HAHUS M YHUBEpCAIbHbIC YYeOHBIC ICHCTBUS B TO3HABATENBHOU U
COLMAJIBHOM MPAKTHUKE.



B pesynprare uszyueHuss OWOJOTMHM HA YpOBHE CcpemHero oOmero oOpa3oBaHHs Yy
oOyuaromierocss OyayT copmupoBaHBI MO3HABATEIHHBIC YHHUBEPCAIbHBIE y4eOHBIC NEWUCTBUSA,
KOMMYHHMKATHUBHbIE YHUBEpCAJbHbIE Yy4eOHble JAEWCTBUS, pEryJISITUBHbIE YHHUBEpCaJIbHBIC
y4eOHbIe JeHCTBHSI, COBMECTHAS IEATEIHHOCTD.

MetanpeameTHble pe3yJabTaThl OCBOCHHS MPOrpPaMMBbl CPEIHEro o0Iero odpazoBaHUs
JOJIKHBI OTPAXKaTh:

OBiageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh M aKTyalM3UpOBaTh MpoOsieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHM 3HAHUN TMPUEMBI JIOTMYECKOTO MBIIIJICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHITHUM (BBIIEIATh UX XapaKTEpHbIE MPU3HAKHU, YCTAHABINBATH CBA3H C JPYTHMMHU MOHATHSIMH);

OTIPECNATh LEIN NEATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHU HX JIOCTHKCHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHSTHS JUIsi OOBSCHEHUs (AaKTOB M SIBICHUU KHUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUs (MHIyKTUBHBIC, JICHyKTUBHBIE, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH UM MPOTHUBOPEUYHS B pacCMaTPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

IMPUMEHSTh CXEMHO-MOJIEJbHBIE CPEACTBA JUIS MPEICTaBICHHs CYIIECTBEHHBIX CBs3eH U
OTHOIICHUN B M3y4aeMbIX OMOJNOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUI Pa3HOTO poOja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

paspabarbIBaTh IUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIESATEIBHOCTh, OLICHWBATh COOTBETCTBUE PE3YJIBTATOB IEISIM,
OLICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPAa0OTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 0a30BbIe HCCIEN0BATEIAbCKHE TeHCTBHSI:

BJIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATELCKON U MPOEKTHOUW AESITENbHOCTH, HaBBIKAMU
paspelieHus npoosieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOIOB
pEUICHUS TPAKTUIECKUX 33]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB TIO3HAHNUS,

UCIIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIIPETAINH, TTPEOOPA30BAHUI0 U MPUMEHEHUIO B Y4EOHBIX CHUTYaIUsAX, B TOM YHCIE TpU
CO31aHUH Y4YE€OHBIX M COI[MAIBHBIX TPOEKTOB;

dbopMUPOBATh HAYYHBIA TUN MBIILIICHUS, BIAACTh HAYYHOW TEPMHUHOIOTHEH, KIIOYSBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B OOpA30BATEIBHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaLUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalIM3UpPOBaTh 3a7ady, BBIABUTATH
runore’y e€ peuieHusl, HaxOIUTh apryMeHThl MJsl JO0Ka3aTelIbCTBa CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATh TOJy4YEHHBbIE B XOJE€ peUIeHHs 3aJaud pPe3yJbTaTbl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JTaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

OCYIIECTBIISATh IICJICHAINIPABJICHHBIN MMOUCK TMEPEHOCa CPEICTB M CIIOCOOOB JICHCTBUS B
poeCCHOHATIBHYIO Cpey;

yMETh TIEPEHOCHTHh 3HAHUS B T[O3HABAaTEIbHYID H  TPAKTUYECKYI0  00OJacTH
KU3HEJEATEIbHOCTH;



YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC WJCH, MpEAJiaraTb OPUTHHAIBHBIC TMOAXOABI M PEIICHHs, CTaBUTh
po0JIeMBbI U 3a/1a4H, JOMYCKaIOIUe albTEPHATUBHBIE PEIICHHUS.

3) pa6orta ¢ nngopMmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHGPOpMAIHH (TEKCTEe Yy4eOHOro MmocoOus,
HAYYHO-TIOMYJISIPHON JTHTEepaType, OMOIOTHUYECKUX CIOBAPSAX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax nmaHHBIX, B MHTepHeTe), aHANM3UpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (GopM
IPEeCTaBICHUS, KPUTUYECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMTPOTHUBOPEUYHBOCTH;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IMOUCKE U OTOOpe
O6uonornyeckoit HH(GopMaIK, HeOOXOIMMOM JJISl BBIIOJHEHUS yUeOHBIX 33/1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEpIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY MPEACTABICHUS OWOJIOTHYCCKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYTOe);

UCIIOJIb30BaTh HAy4YHBIN $3bIK B KauecTBE CpeAcTBa IpH paboTe ¢ OHOJOTrHYEeCcKOn
uH(popMaIliel: MPUMEHITh XUMUYECKUE, (U3MUECKUEe U MaTeMaTUYEeCKHE 3HAKH W CHMBOJIBL,
dbopmynel, ab0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alIUThl HHpOpManUHM, HHYOPMALIMOHHON
0€301aCHOCTH JTMYHOCTH.

OBiageHne yHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH e CTBUSIMU:

1) o0menue:

OCYHIECTBIISITh KOMMYHHMKAIIUU BO BCEX cdepax »KU3HU, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCHUU TI0 CYIIECTBY OOCYKIaeMOH TeMbl (YMEHHME 33JaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KICHHS OTHOCUTEJIbHO BBINIOJHEHHUS IMpeajaraeMoil 3ajJaud, Y4UTHIBaTh WHTEPECHl U
COTJIACOBAHHOCTH MO3UIIUI APYTUX YIACTHUKOB JHAIIOTA WIH JTUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIMKTHBIX CUTYalHid, YMETh CMATYaTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIQJICTh Pa3IMYHBIMU CIIOCOOaMU OOINEHUS M B3aMMOJCHCTBUS, MOHUMATh HaMEpPEHUs
JIPYTHUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOUIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(GbopMyIHpPOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX
CpPEZCTB.

2) coBMeCcTHasl 1eATeJIbHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYaIbHOW pabOTHI MpU
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBAaTh HEOOXOIUMOCTh MMPUMEHEHHUSI TPYMIOBBIX
¢dbopM B3aMOAEHUCTBUS MPH pEeIICHUH Y4eOHOH 3a1auu;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX ACHCTBHI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YeHa KOJUICKTHBA;

NPUHUMATh 1€ COBMECTHOM JESTEeIbHOCTH, OPTraHU30BBIBaTH M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENCISTh POIU C YYETOM
MHEHUH YYaCTHHKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIJa M KAXIOTO YYaCTHHKA KOMaHIbl B OOIIMI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OICHUBATh UICH C TMO3UIMUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBIISATh TIO3UTHBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBiajeHNe YHHBEPCAJILHBIMH PeryJsiTUBHBIMU /1€l CTBUSIMMH:

1) camoopranu3anus:



UCIIOJIb30BaTh OMOJIOTMYECKWE 3HAHUS MJs BBIABICHUS NpoOJieM M HUX pelIeHHus B
YKU3HECHHBIX U YYEOHBIX CUTYaIIUSX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUH 1IEEeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M MOCTYINKax IO OTHOLIEHUIO K JXMBOW INPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYIKaOIIHNX;

CaMOCTOSITENIFHO OCYIIECTBIIATh O3HABATEIBHYIO JESTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIC 3aJa4ll B OOpa30BATEIBHOM JESATCIBHOCTH U
YKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABJISITH IIJIaH PelIeHus: MpoOaeMbl C yUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTCHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

pacupsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HYOPMHUPOBAHHIO U TIPOSBICHUIO ITUPOKOU APYIUIIMN B Pa3HBIX 00JACTAX
3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIAJICTh HABBIKAMU I1O3HABATEIHHON peQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIONIb30BaTh MPUEMBI pediekcun
JUISL OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB ACSITEIbHOCTH;

3) npuHsTHE Ce0S U APYTUX:

PUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX PU aHAJIU3€E PE3YIbTAaTOB ACSITEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOr0 YEJIOBEKa.

HPEIMETHBIE PE3YJIbTATHI

[IpenMeTrHbie pe3ynbTaThl OCBOSHHUS COJEpKaHUs ydeOHOro mpeamera «buomorus» Ha
yrIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI HAa o0ecredeHue NpopuIbHOTO 00yUeHUs 00yJarOIIHXCS
Oouonorun. OHM BKIIOYAIOT: crenuduyecKkue Uit OWONOTHHM Hay4YHbIC 3HAHHS, YMEHUS U
CrocoObl JICHCTBUM TI0O OCBOCHHUIO, HWHTEPIPETAlMM W MPeoOpa3oBaHUIO 3HAHWUM, BHUBI
NESTENIbHOCTH 0 TIONYyYEHUIO HOBBIX 3HAHWUH W WX MPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX, a
TaK)Ke B pEaJIbHBIX )KM3HEHHBIX CUTyanusx. [IpeameTHble pe3ynbTaThl IPEICTaBICHbI 110 ro/laM
U3YUYECHUSI.

[IpeameTHBIE pE3yNbTaTBl OCBOSHUS ydeOHOTO mnpenmera «buonorus» B 10 Knacce
JTOJKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MeCTe U POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAaHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB MPUPOIBI U
pelIeHny mpobsieM paloHaIbHOTO MPUPOIONOIB30BaHUs, O BKIIAJIe POCCUMCKUX U 3apyO0eKHbBIX
Y4EHBIX B Pa3BUTHE OUOJIOTHH;

BJIaJICHUE CHCTEMOI OWOJIOTMYECKUX 3HaHHM, KOTOopas BKJIIOYAeT: OCHOBOIOJIArarollue
OMOJIOTUYECKHE TEPMHUHBI U TIOHATUS (KU3HB, KJIETKA, OPraHU3M, METa0OoJu3M, TOMEOCTa3,
CaMOpEeTyJIsILMsl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U PAa3BUTHE),
Ooumonoruueckne teopun (knerounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHocTn 1. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax
MHOT000pPa3usi M MPOUCXOKIACHHS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOIO MOKOJIEHHUSI, pacCUICTNICHHUS, YUCTOTHI raMeT, He3aBUCUMOro HacyenoBanus I'. Menzens,



TOMOJIOTUYECKHX PSIJOB B HacleAcTBeHHOW wu3MeHumBoctn H. WM. BaBwioBa), mpHHITUTIBI
(KOMILJIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOIB3YEMBIX B OMOJOTHYECKIX
UCCIICIOBAaHMSIX JKUBBIX 00BEKTOB (OMHCAaHUE, U3MEPEHUE, HAOIIOACHNE, SKCIIEPUMEHT);

yYMEHHE BBIACIATh CYIIECTBEHHBIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOUHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHHUSI OPTaHOB U CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
IPOIIECCOB JKU3HEICSTENbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHWH, XHUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHA BEMIeCTB (METa00IM3M), IPEBPAILICHHS SHEPTHH,
Opo>keHHsI, aBTOTPO(HOr0 M reTepoTpo(HOro TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeTorenes3a, ’MOpuoreHe3a, NoCTIMOPHMOHATILHOTO Pa3BUTHS, PA3MHOXKEHHUS,
UHIMBUIYAIbHOTO DPAa3BUTHUA OpraHu3Ma (OHTOT€HE3a), B3aWMOJICHCTBHS TEHOB, TeTepO3HcCa,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAHABIMBATh B3aMMOCBSI3M MEXIY OPTaHOWJAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U uX (QyHKUIUAMHU, MEXIYy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHHid, JKMBOTHBIX W 4YENOBEKAa M WX (YHKIUSAMH, MEXAYy CHCTEMaMH OpPraHOB M UX
GYyHKIUSAMEU, MEXKIY dTanmaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO pPAa3BUTHSA, TE€HOTUIIOM U  (PEHOTUIIOM,
dbenoTunom u pakTopamMu Cpeibl OOUTaHNS,

YMEHHE BBISIBISTh OTIUYHUTEIbHBIC MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIEC PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs J0OKa3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIII;

YMEHHE peliath OWOJOTUYECKUE 3a7aud, BBISBISATh NPUYHMHHO-CICACTBCHHBIC CBSI3H
MEXJy HCCIEIyeMbIMU OHOJOTHYECKUMH TNPOIECCAaMU M SIBICHUSMH, J€1aTh BBIBOABI U
MPOTHO3bI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

yYMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpPaKTUUYECKHE pabOThl, COOMI0AaTh MpaBUia MpPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYI0BaHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys Le’b UCCIeI0BAHNUS, aHATM3UPOBATH MTOJTYYCHHBIE PE3YIbTAThI U JIENIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HMCCIIEAOBATEIIBCKON padoTe Mo OMOJOTHU, DKOJIOTHH U
MEAWIIMHE, MPOBOIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MYyOIUYHO MPEACTABISATH
MOJTy4YEHHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OILIEHWBAaTh JTUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEOBAHUNH B 00JacTu
OMOJOTUM W MEIUIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOOTBOPEHUE, HAampaBiIeHHOE
U3MEHEHHE TeHOMa U CO3aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyaymielt mpodecCHOHaIbHOM AesITeIbHOCTH B
o0acTi OUOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH, CEITLCKOTO X035iCTBA, MHILEBON
MPOMBIIIIEHHOCTH, YIIyOJsTh MO3HABATENbHBIM HWHTEpEC, HANpaBiICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccu U MPOAOIDKEHHE OWOIOTHYecKOoro oOpa3oBaHUS B
OpraHM3aIMsaX CpeHero NpodeccuoHaIbHOT0 U BBICIIET0 00pa30BaHUsl.

[IpenmeTHbie pe3ynbTaThl OCBOCHHMA YyueOHoro mnpenmera «buonorusi»y B 11 knacce
JOJI’KHBI OTPAXKATh:

c(OPMHPOBAHHOCTb 3HAHHMI O MeCTe U POJIn OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
IOPUPOJBI U PEIICHUU SKOJOTHYECKUX MPOOJIEM YeIOBEYECTBA, a TaKXKE B PEIICHUU BOIPOCOB
pPalMOHATILHOTO TPHUPOAOIOIB30BaHUA, U B (OPMHUPOBAHUU I[IEHHOCTHOTO OTHOUIEHHUS K
npupoze, oOIIeCTBY, YENOBEKY, O BKIAJ€ POCCHICKHX M 3apyOekHbIX y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH,

YMEHHUE BIAJIETh CUCTEMOH OMOJIOTMYECKHX 3HAHUHM, KOTOpas BKJIIOYACT OINpPENENICHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAralomux OWONIOrMYeCKUX TEPMHUHOB W MOHATHH (BUA,



sKocuctema, Owocdepa), Ouonormyeckue Teopuu (dBojtonroHHas Teopus Y. JlapBuHa,
CUHTEeTHUecKass Teopus 3Bomtonuu), yueHus (A. H. CeseproBa — 0 HyTsSX U HalpaBIECHUSX
spomtonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponbimeBoro cxoncrtsa K. M. bapa), npaBuna (Munumyma HO. JluGuxa,
9KOJIOTUYECKON MUPaMUIBI SHEPTHH ), TUIOTE3bI (runoTe3a «mupa PHK» V. 'unGepra);

YMEHHE BIIAJIETh OCHOBHBIMH METOJIaMU HAy4HOTO I[O3HAHUS, HCIOJIb3YEMBIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB U DJKOCHCTEM (OMHCAHHE, H3MEpEHHE,
HaOJr0IeHNe, PKCIIEPUMEHT), CIIOCO0aMM BBISABICHHUS M OLICHKM aHTPONOI'CHHBIX M3MEHEHUH B
PUPOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUAOB, OHOTCOICHO30B, JKOCHCTEM U
Oouocdepsl, CTAOMIM3UPYIONIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIONATPUYECKOTO U CUMIIATPHUECKOTO BHI000pa30BaHMsI, BIUSHUS ABIKYIUX CHJ 3BOJIOIHA
Ha reHO(OH[ MOMYJSLIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K Cpele OOUTaHUs, YepeIOBaHuUs
HaIlpaBJICHUH 3BOJIIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B 3KOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aMMOCBSI3M MEXAY IPOLIECCaMU SBOJIOLUM, ABIKYIIMMHU
CHJIaMH aHTPOIOTeHEe3a, KOMIIOHEHTAaMH Pa3IMYHBIX SKOCHCTEM M MPUCHOCOOJICHUAMU K HHUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTIUYUTEIbHBIC PU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AHTPOIIOI'€HHBIX U3MEHEHHH B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOIIOTUYECKYIO0 TEPMUHOJIOTHIO U
CUMBOIIMKY 7Sl JOKAa3aTelIbCTBA POJICTBA OPTaHM3MOB PAa3HBIX CHUCTEMAaTUYECKUX TPYIIIL,
B3aMMOCBSI3M OpPraHU3MOB M Cpefbl OOMTaHUs, €AMHCTBA UYEJIOBEYECKUX pac, HEOOXOTUMOCTU
COXpaHEHHMsT MHOT000pa3us BHJOB M KOCHUCTEM KaK YCJOBHUSI COCYIIECTBOBAHUS MPHUPOIBI U
YeJI0BEYECTBA;

YMEHHE peliaTh OHOJOTUYECKUE 3a7aud, BBISIBISTh NPUYHHHO-CICACTBCHHBIC CBSI3H
MEXJy HCCIEIyeMbIMU OHOJOTHYECKUMH TpOIECCAaMU M SIBICHUSMH, J€1aTh BBIBOABI U
MPOTHO3bI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

yYMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpPaKTUUYEeCKHE padOThl, COOMI0AaTh IMpaBUia MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pY10BaHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys LIe’b UCCIeI0BaHMUS, aHATM3UPOBATH MTOJIYYCHHBIE PE3YIbTAThI U JIENIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HMCCIIEAOBATEIIBCKON padoTe MO OMOJOTHU, DKOJIOTHH U
MEIWIIMHE, MPOBOIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MYyOIWYHO MPEACTABISATH
MOJTy4YEHHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OICHMBATh TUIOTE3bl W TEOPUU O TMPOUCXOXKICHUM >KU3HM, YEJIOBEKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIHEACTBHUSIX U CIOco0ax MpeAOTBpAIleHUs TI100abHbBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiiel mpodecCuOHaIbHOM AesITENbHOCTH B
oOmactd  OMOJOTMM, SKOJOTHUH, TPHPOJOINONB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO3AWCTBA, MUILIEBOM MPOMBIIUIEHHOCTH, YIIIyOJATh
NIO3HABATENbHBI HHTEpEC, HANpPABICHHBIM Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
npodeccuu M MPOAOKECHUE OHOJOTHYECKOrOo O0Opa3oBaHUS B OpPraHU3AIMAX CPETHETO
npo¢eCCHOHATIBLHOTO U BBICIIETO 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HanmeHoBaHMe pa3jesioB U TeM

KoanuecTBOo 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/n NMPOrpamMMblI Bcero ;{;;OTTT:HLHLR gz%ilii?qecxne o0pa3oBaTejibHbIE PeCypChl
1 Buonorus xak Hayka 1 https://resh.edu.ru/subject/5/10/
2 JKuBble cCTEMBI U X U3yUYCHHE 2 https://resh.edu.ru/subject/5/10/
3 buonorus kineTku 2 0.5 https://resh.edu.ru/subject/5/10/
4 XUMHYECKasi OpraHu3aIusl KJICTKU 10 1 https://resh.edu.ru/subject/5/10/
5 Crpoenue u GyHKIIMH KIETKH 8 2 https://resh.edu.ru/subject/5/10/
6 OOMEH BEIECTB U MPCBPAICHHE SHCPTHH B 9 1 https://resh.edu.ru/subject/5/10/
KIICTKE
7 Hacnencraennas unQopmatns 1 peansanis 9 0.5 https://resh.edu.ru/subject/5/10/
e B KIIETKE
8 JKW3HEHHBIN UK KIETKH 6 1 https://resh.edu.ru/subject/5/10/
9 Ctpoenue 1 GyHKIIUHA OPraHU3MOB 17 1.5 https://resh.edu.ru/subject/5/10/
10 PazMHOXeHHE U pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/subject/5/10/
11 T'eHeTuka — HayKka 0 HACHC/ICTBEHHOCTH U 2 0.5 https://resh.edu.ru/subject/5/10/
W3MEHYHUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 https://resh.edu.ru/subject/5/10/
14 ['enernka yeaoBeka 3 0.5 https://resh.edu.ru/subject/5/10/
15 Cenekuus OpraHu3MOB 4 1 https://resh.edu.ru/subject/5/10/
16 BHOTEeXHOJIOTHS U CHHTETHYECKast OMOJIOTHS 4 https://resh.edu.ru/subject/5/10/
17 PesepBHOE Bpems 1 https://resh.edu.ru/subject/5/10/
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 102 0 13



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJTACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM u¢poBbI
Ne n/m IporpaMmb pasieno ¢ Beero Kontpoabnble IIpakTnueckue f:; p?:;) 0(:3 aTEe!J)IbeI e
padoThI padoThI pecypes
1 3apokJIeHUE U Pa3BUTHE IBOJIIOLHOHHBIX 4
MIPEJICTABICHUIA B OMOJIOTHH
2 MukposBoitonus U €€ pe3ybTaThl 14 2
3 Maxkpo3Bontonus u €€ pe3yabTaThl 6
4 IIpoucxoxaeHne U pa3BUTHUE KU3HU Ha 3eMIe 15 1.5
5 [IpoucxoxkaeHre 4ea0BeKa — aHTPOIOTeHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHM3MOB U HaJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpYyKarolien cpenoit
7 Opranu3Mebl U cpeqia OOUTaHMs 9 1.5
8 DKOJIOTHSI BUJIOB U MOIMYJISIIHI 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas 3KocucTeMa 6
11 UenoBek 1 OKpysKarolas cpenia 6
12 Pe3epBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
K
Ne Tema vDoKa onnqecnsltz ~2con I Hara DJIeKTpOHHbIe HU(pPOBbIE
n/n yp Bcero OHTPOJLHBIC | HIPAKTHIECKHE U3y4YeHHsl 00pa3oBaTelibHbIE PecypcChl
padoThl padoThl
1 buororns kax KOMILIeKCHAS HayKka 1 KaK 1 https://resh.edu.ru/subject/5/10/
4acTh COBPEMEHHOT0 00IIecTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1 https://resh.edu.ru/subject/5/10/
3 YpoBHEBast OpraHu3aIvs KUBBIX CHCTEM 1 https://resh.edu.ru/subject/5/10/
4 VcTopust OTKpHITHS 1 H3YHCHHS KICTKH. 1 https://resh.edu.ru/subject/5/10/
Knerounas Teopust
MeTto1bl MONEKYJISIPHOM U KJIETOYHOU
o6uonoruu. [IpakTrueckas padora
5 «M3y4eHHE METOI0B KICTOUHOH 1 0.5 https://resh.edu.ru/subject/5/10/
O6uonoruu (xpomarorpadus,
anexTpodopes, nuddepeHmanpHOe
neHtpudyruponanue, [1LP)»
6 XYMUYECKUH COCTaB KIETKH 1 https://resh.edu.ru/subject/5/10/
7 MHHEPaJIbHbIC BEIIECTBA KICTKH, HX 1 https://resh.edu.ru/subject/5/10/
OuoJstornueckas poib
Opranuyeckue BelecTBa KIEeTKH —
8 Oemau. Jlabopatopuas pabora 1 0.5 https://resh.edu.ru/subject/5/10/
«ObHapyxeHue 0EIKOB C ITOMOIIBIO
KAUECTBEHHBIX PEAKLIUN»
9 CroiicTBa, KnacenpuKanya i GyHKimn 1 https://resh.edu.ru/subject/5/10/
OenKkoB
10 OprauHHeckHe BemecTsa KTk — 1 https://resh.edu.ru/subject/5/10/
YTJIEBOIbI
11 OprauyHeckHe BeMecTsa KICTKH — 1 https://resh.edu.ru/subject/5/10/
JIUTIHTBI
12 Hyxnewnnoseie kucnotsl. JJHK u PHK. 1 0.5 https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

JlaboparopHas pabota «lccrnenoBanme
HYKJICMHOBBIX KHCJIOT, BBIZICJICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHU3MOBY

13

Crpoenune u pynkuuu ATO. Ipyrue
Hykieosuarpudocdars (HTD)

https://resh.edu.ru/subject/5/10/

14

CexBenupoanue JIHK. Metoasl
I'CHOMUKMU, TpaHCKpI/IHTOMI/IKI/I,
MIPOTEOMUKH

https://resh.edu.ru/subject/5/10/

15

MeTozbl CTPYKTYpHON OHOJIOTHH

https://resh.edu.ru/subject/5/10/

16

Tunsl knetok. [Ipokapuornueckas
KJIETKa

https://resh.edu.ru/subject/5/10/

17

CTpoeHme 3yKapuOTUYECKOUN KIIETKH.
[IpakTuueckas padora «M3ydyenue
CBOMCTB KJICTOYHOU MEMOpaHbI»

0.5

https://resh.edu.ru/subject/5/10/

18

IToBepXHOCTHBIN anmnapaT KJIECTKU

https://resh.edu.ru/subject/5/10/

19

OnHOMeMOpaHHbIE OPraHOUIbI KIIETKH.
[IpakTuueckas padora «M3ydyenue
JBUKCHMS LIUTOIUIA3MBbl B PACTUTEIBHBIX
KJIETKaX»

0.5

https://resh.edu.ru/subject/5/10/

20

[ToyaBTOHOMHBIE OpraHOUIBI KIIETKHU:
MHUTOXOHPHH, TacTH bl JlaboparopHas
pabota «MccnenoBanue mia3Monn3a u
JICTIIa3MOJTU3a B PACTUTENBHBIX KICTKAX)

0.5

https://resh.edu.ru/subject/5/10/

21

HemeMOpanHble opraHOU bl KIIETKH

https://resh.edu.ru/subject/5/10/

22

Crpoenue U GyHKIUH sIpa

https://resh.edu.ru/subject/5/10/

23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuoT. JJabopaTropnas pabora
«3y4yeHue cTpoeHus KJIETOK pa3InYHbIX
OpPTraHU3MOBY

0.5

https://resh.edu.ru/subject/5/10/

24

AcCUMWIAINS U TUCCUMIISINS — JBE
CTOpOHBI MeTaboau3Ma. Turmbl ooMeHa
BemecTB. JlabopaTopHas pabora

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/

«3y4eHne KaTaauTU4eCKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTaboI13Ma.
JlaboparopHnas pabota «3yueHue

25 (DepMEHTATHBHOTO pacIIeIIEHHA 0.5 https://resh.edu.ru/subject/5/10/
MEPOKCUIA BOJIOPO/IA B PACTUTEIHHBIX U
JKUBOTHBIX KJIETKAX»

26 benku-akTHBaTOphI U OCIKU-UHTHOUTOPHI https://resh.edu.ru/subject/5/10/

27 ABTOTpOGHBII THI OOMEHa BEIIECTB https://resh.edu.ru/subject/5/10/

28 ®doTocuHTE3 https://resh.edu.ru/subject/5/10/
Xemocunres. Jlaboparopnas pabora

29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 0.5 https://resh.edu.ru/subject/5/10/
XEMOCHHTE32»
AHa’poOHbBIE OpraHu3MbL. Busl

30 g%%f;:ggﬁgigzigzggagpz f:;liﬂ " https://resh.edu.ru/subject/5/10/
JILIXaHUS

31 AdDOOHbIC OPraHH3MEL JTar! https://resh.edu.ru/subject/5/10/
SHEPreTUYecKoro ooMeHa
DHeprus MEeMOpPaHHOTO TPaIueHTa

32 npotoHoB. Cunate3 AT®: padota https://resh.edu.ru/subject/5/10/
npoToHHOU AT®-cuHTa3bI

33 Peakmuy MaTpHYHOTO CHHTE3a https://resh.edu.ru/subject/5/10/

34 ngﬁ?CKp ML = MATPHTHDIM CHHTES https://resh.edu.ru/subject/5/10/

35 Opranusaius reHoMa y MpOKapuoT i https://resh.edu.ru/subject/5/10/
JYKapHOT

36 Tpancnsmus u e€ 3Tarnbl https://resh.edu.ru/subject/5/10/

37 Koanposanue aMmuHOKHCIOT. Porte https://resh.edu.ru/subject/5/10/

pubOCOM B OMOCHHTE3€E OelKa



https://resh.edu.ru/subject/5/10/
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MonexysipHble MEXaHU3MBI YKCIIPECCUU

38 https://resh.edu.ru/subject/5/10/
T'CHOB Y 3YKapHOT
Bupycsl — BHeKIIeTOUHBIC (hOPMBI

39 ﬁg;ﬁiﬁlgfsaf;ggfal?gzzzzrﬁe 0.5 https://resh.edu.ru/subject/5/10/
MOJICJTTH BHPYCa»

40 Bupycubie 3&60H€Ba£{I/I$I Henoscxa, https://resh.edu.ru/subject/5/10/
JKUBOTHBIX, PACTCHUH

41 Hanorexnonoruu B Guonorum u https://resh.edu.ru/subject/5/10/
MCOUIIUHEC

42 JKu3HEHHBIHN UK KJISTKH https://resh.edu.ru/subject/5/10/

43 Marpuunsnii cuare3 JIHK https://resh.edu.ru/subject/5/10/
XpomocoMsl. JITaboparopHas pabora

44 «M3y4yeHne XxpoMocoOM Ha TOTOBBIX 0.5 https://resh.edu.ru/subject/5/10/
MHUKpPOIIpEnapaTax»

45 JleneHue KJICTKHM — MHTO3 https://resh.edu.ru/subject/5/10/
Tunsl kneTok. KapruokuHes3 U HTUTOKUHES.

46 Jlabopatopnas pabora «Habmonenne 0.5 https://resh.edu.ru/subject/5/10/
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa
nyka (Ha TOTOBBIX MUKpPOIIPEnapaTax)»

47 Perynsiuus »KU3HEHHOTO ITUKJIA KJIETOK https://resh.edu.ru/subject/5/10/

48 Opranmu3M Kak eIuHOE 11eI0e https://resh.edu.ru/subject/5/10/

49 Iﬁil;zeﬁ:giiﬁgeg;igfggﬁ%ﬁaﬂ pabora 0.5 https://resh.edu.ru/subject/5/10/
Txanu )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas pabora «3yuenue 0.5 https://resh.edu.ru/subject/5/10/
TKAHCHU KUBOTHBIX»
Opranel. CucTeMBI OPraHoOB.

51 JlaGopaTtopHnas pabora «M3yuenue 0.5 https://resh.edu.ru/subject/5/10/
OpTaHOB I[BETKOBOTO PACTEHUS

52 Omnopa Tena opraHu3MoB https://resh.edu.ru/subject/5/10/

53 JIBMKEHHE OpraHu3MOB https://resh.edu.ru/subject/5/10/
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54 [TuTanue opraHu3MoB https://resh.edu.ru/subject/5/10/

55 IHTaHHE N03BOHOYHEIX KHBOTHEIX. https://resh.edu.ru/subject/5/10/
[TumeBapuTeIbHAS CHCTEMA YeJIOBEKa

56 JlpIxanue opraHu3MoB https://resh.edu.ru/subject/5/10/

57 JBIXGHHE NI03BOHOUHBIX AKHBOTHEIX H https://resh.edu.ru/subject/5/10/
YeloBeKa

58 TpaHCOpPT BEIIeCTB Y OPraHu3MOB https://resh.edu.ru/subject/5/10/

59 KpoeHocHas cHCTEMa MO3BOHOUHEIX https://resh.edu.ru/subject/5/10/
JKUBOTHBIX N YCJIOBCKaA

60 Briienenue y opranuzMoB https://resh.edu.ru/subject/5/10/

61 3ammrTa y OpraHu3MoB https://resh.edu.ru/subject/5/10/

62 HNmmyHHas cuctema 4enoBeka https://resh.edu.ru/subject/5/10/

63 Paszipaxumocts u peryauus y https://resh.edu.ru/subject/5/10/
OpPTraHUu3MOB

64 I'ymopanbHast peryJIsltis i SHIOKPHHHAA https://resh.edu.ru/subject/5/10/
CHUCTEMaA KUBOTHBIX N YCIIOBCKaA

65 DopMBI pa3MHOKEHUSI OPTaHU3MOB https://resh.edu.ru/subject/5/10/

66 [TosmoBOE pa3MHOKEHUE https://resh.edu.ru/subject/5/10/

67 Meiio3 https://resh.edu.ru/subject/5/10/
["ameTorenes. OOpazoBaHue U pa3BUTHE

68 HOII0BLIX KIETOK. Jlabopatopuas pabota 0.5 https://resh.edu.ru/subject/5/10/
«M3y4eHne cTpoeHUs MOJIOBBIX KIETOK
Ha FOTOBBIX MUKPOITpEapaTax»

69 VMBI AIEHOE PAsBHTHE OPraHH3MOB https://resh.edu.ru/subject/5/10/
— OHTOTEHE3

70 3akiajika OpraHoB 1 TKaHCH 13 https://resh.edu.ru/subject/5/10/
3apOJIBIIIEBHIX JINCTKOB
Poct u pazBuTHE JKUBOTHBIX.

71 JlaGopatopuas padora «Bruisiene 0.5 https://resh.edu.ru/subject/5/10/

MPU3HAKOB CXOJCTBA 3apOJIbIIICH
IIO3BOHOYHLBIX JKUBOTHBIX)»
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72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopaTtophnast pabota «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICIINX
pacTeHui»

0.5

https://resh.edu.ru/subject/5/10/

73

HcTopusi cTaHOBJICHUS U Pa3BUTHUS
TEHETUKH KaK HaAYKH

https://resh.edu.ru/subject/5/10/

74

OCHOBHBIE ITOHATHUSA U CUMBOJIBI
reHetuku. JlaboparopHas pabora
«/Ipo3oduina kak 00bEKT TeHETHUECKUX
HUCCIIETOBAHUN

0.5

https://resh.edu.ru/subject/5/10/

75

3aKOHOMEPHOCTH HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipakruueckas pabora
"N3y4yeHue pe3ybTaToB
MOHOTHOPUIHOTO CKPEIIMBAHUS Y
npo3oduisr”

0.5

https://resh.edu.ru/subject/5/10/

76

I{uTonmornueckre OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBAHUS

https://resh.edu.ru/subject/5/10/

77

AHanu3upymrolee CKpEeLUBaHUE.
HenosnHoe noMuHUpOBaHKE

https://resh.edu.ru/subject/5/10/

78

JurnbpuHoe CKpenmrBaHue.
[IpakTuueckas padora «M3ydyenue
pe3yJIbTaToOB IUTHOPUIHOTO
CKPELIMBAHUA Y JTPO30(PHIIBD)

0.5

https://resh.edu.ru/subject/5/10/

79

]_[I/ITOJIOI‘I/I‘ICCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOFO
CKpCIIMBaHUA

https://resh.edu.ru/subject/5/10/

80

CleruieHHOe HacJeI0BaHKE MPU3HAKOB

https://resh.edu.ru/subject/5/10/

81

XpoMOCOMHasi TEOpUs
HACJIEJCTBEHHOCTH

https://resh.edu.ru/subject/5/10/

82

I'enetuka noma

https://resh.edu.ru/subject/5/10/

83

I'eroTnn xak OEJIOCTHAsA CUCTEMaA

https://resh.edu.ru/subject/5/10/

84

['eHeTHYECKUI KOHTPOJIb PA3BUTHS

https://resh.edu.ru/subject/5/10/
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paCTeHI/II\/'I, ZKHUBOTHBIX U YCJIOBCKA

85

M3MeHUnBOCTD NMpU3HAKOB. BHibl
N3MEHUYNBOCTH

https://resh.edu.ru/subject/5/10/

86

MoaudukarmonHasi ”3MEHUYNBOCTh

https://resh.edu.ru/subject/5/10/

87

BapuanunonHslii psii 1 BapualioHHAast
kpuBas. JlabopaTopHas paborta
«HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHOW U3MEHUYHUBOCTH.
[TocTpoenure BapranOHHOIO psiia U
BapUALlMOHHON KPUBOI»

0.5

https://resh.edu.ru/subject/5/10/

88

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOnHaTHBHAS N3MEHYHNBOCTE

https://resh.edu.ru/subject/5/10/

89

MyTaI_[I/IOHHaSI NU3MCHUYUBOCTD.
[IpakTrueckas pabora « MyTanuu y
Ipo30¢ Uikl (Ha TOTOBBIX
MHUKpOIIpenaparax)

0.5

https://resh.edu.ru/subject/5/10/

90

3aKOHOMEPHOCTH MYTAI[HOHHOTO

rmpormnecca. OIUTreHETHKA B SIIUTCHOMUKA

https://resh.edu.ru/subject/5/10/

91

I'eneruka yenoseka. [Ipaktuueckas
pabora «CocTaBiieHUE U aHAU3
POIAOCIOBHON»

0.5

https://resh.edu.ru/subject/5/10/

92

MeTtoasl METUITMHCKON T€HETUKHT

https://resh.edu.ru/subject/5/10/

93

3HadcHUE MeHHHHHCKOﬁ T'CHCTUKHU B
MNpEaOTBPAIICHHUHU U JICYHCHUU
FEHETHYECKHX 3a00JIeBaHU YeIOBEeKa

https://resh.edu.ru/subject/5/10/

94

OCHOBHBIC TIOHSITHS CETICKIIHH.
JlaboparopHas pabota «3yueHue

COPTOB KYJBTYPHBIX PACTEHUHN U MOPO

JOMAaITHUX KUBOTHBIX)»

0.5

https://resh.edu.ru/subject/5/10/

95

MeToap! ceaeKIIMOHHON paboTHI.
JlaGopaTtopHnas pabora «3yuenue
METO/IOB CEJICKIIUU PACTEHUI»

0.5

https://resh.edu.ru/subject/5/10/
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JloCTH>KEHMS CeJIEKIIUU PACTECHUHN U

96 KUBOTHBIX. [IpakTrdueckas pabota 1 https://resh.edu.ru/subject/5/10/
«lIpuBuBKa pacTeHUID»

97 Coxpanenue, H3yueHUE u HCNONL30BAHHC 1 https://resh.edu.ru/subject/5/10/
TCHETHYECKUX PECYPCOB
broTexHoNoTns Kak HayKa U OTpacib

98 npousBocTBa. [IpakTuueckas padora 1 0.5 https://resh.edu.ru/subject/5/10/
«3y4yeHne 00bEeKTOB OMOTEXHOIOTHI

99 OCHOBHbIC HAIIPABIICHHs CHHTETHUCCKON 1 https://resh.edu.ru/subject/5/10/
Ounonoruu

100  XpomocoMHasi ¥ TeHHasi HH)KEHEepUs 1 https://resh.edu.ru/subject/5/10/

101 Menunuackue OMOTEXHOIOT NN 1 https://resh.edu.ru/subject/5/10/

102 Peseprelil ypok. [osTopenne, . 1 https://resh.edu.ru/subject/5/10/
0000111eHNEe, CUCTEMATH3AIINAs 3HAHUHI

OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOIT'PAMME
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11 KJTACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
[
Jlj;_n Tema ypoxa Beero Kontpoabnble IIpakTnueckue fa[;;jennﬂ gg[?;ng;;feﬂbﬂble
padoThI padoThI pecypebi
1 OposmonronHas Teopust Y. lapuna 1
) JIBHOKyIIIME CHIIBI 3BOJIIOIIMU BUIOB 110 Y. 1
JapBuny
3 Bopnrba 3a cymiecTBOBaHNE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
ABOJIIOIIAH
5 Dransl 3BOIIOIMOHHOTO Mpoliecca: 1
MUKPOIBOJIIOIHUS U MAKPOIBOIIOLIUS
6 [Momynsiust — >1MeMeHTapHas €AMHALIA 1
HBOJIIOLIMU
3aKOH reHetTudyeckoro paBHosecus Jx. Xapau,
7 B. BaiinGepra. Jlaboparopnast pabota 1 0.5
«BpIsIBIEHNE U3MEHYMBOCTH Y 0COOEH OJTHOTO ’
BUJIA»
8 OneMeHTapHbIe (GaKTOPHI IBOTIOIHNU 1
9 D¢ ekt ocnoBarens. IpdexT OyTHIIOUHOTO 1
rOpJIbIIIKA
10 Murpauyu. M30a0uu nomyJisiiuin: 1
reorpaduyeckasi, OMoJIOrHIecKas
1 EcTtecTBeHHBIN 0TOOP — HANPABJISIIONTUN 1
(hakTop IBONIOIHH
12 [TonoBoii 0TO6OP 1
[TpucrmocoOIeHHOCTh OPTaHU3MOB KaK
13 pe3yapTaT MUKpodBomoIuu. JlaboparopHas 1 0.5

pabota «M3ydenne apomopdo30B u




WIM0AANTAlUK Y PACTEHUN U JKUBOTHBIX)

[Tpumepbl IPUCTIOCOOICHHUH Y OPTraHU3MOB:
Mopdoioruaeckue, GU3H0IOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.

14 Jlaboparopnast pabota «I[IpucnocobnaeHus 0.5
OpPraHU3MOB M UX OTHOCHUTEIHHAS
11e7IECO00PA3HOCTHY
Bun, ero kputepuu u CTpyKTYypa.

15 JlaGopatopHnas pabora «CpaBHEHHE BHIOB 110 0.5
MOP(OJIOTHIECKOMY KPUTEPHIOY

16 CrpykTypa Buaa

17 Bunoo6pazoBanue kak pe3yabTar
MHUKPO3BOJIOLUHU

18 CBs3b MUKPOIBOIIOLIMH U ATTUIEMHUOJIOT U

19 Makpossosntouus. [Taneontonornueckue
METO/IbI U3YUYCHHUS IBOTFOITUN

20 buoreorpaduyeckue METOIbI U3YUCHHUS
DBOJIIOLIUHN
OMOPHOJIOTHYECKHE U CPABHUTEITHHO-

21 MOP(OJIOTHUECKUE METO bl U3YUEHUS
DBOJIIOLIUHN
MonexyIsipHO-TeHEeTHUECKUE, OMOXUMUYECKHE

22 Y MAaTEMATUYECKUE METO/Ibl U3YyUCHUS
DBOJIIOLIUHN

23 OO01mre 3aKOHOMEPHOCTH BOJTIOIHH

24 AnanTtuBHas paguanus. HepaBHoMepHOCTH
TEMIIOB 3BOJIIOIMU

75 Hay4nble rTHIOTE3bI MPOUCXOKIACHUS KUZHU
Ha 3emie

26 JloHaydHBIE IPEACTABICHUS O 3aPOKICHUN
JKH3HU

27 OCHOBHBIE 3Tanbl HEOPTaHMYECKOW IBOJIIOIIUU




28

I'unoressl 3apOKACHUS KU3HU

HcTopus 3eMau 1 METOMIBI €€ N3YUEHMUS.

29 Jlabopartophnast pabora «/3yuenue u onvcaHue 0.5
HCKOIIA€MbIX OCTATKOB JIPEBHUX OPTraHU3MOBY

30 HauanbHble 3Tambl OpraHun4eckoil 3BOJIIOIUN

31 DBOJIIOLHS 3YKapUOT
OCHOBHBIE 3Tarbl HBOJIIOIUNA PACTUTEIBHOTO

32 mupa. [Ipaktuyeckas padora «M3yuenue 0.5
0COOEHHOCTEH CTPOCHHUSI PACTCHUN Pa3HbIX ’
OTJICJIOBY

33 OcHOBHBIE 3Tarbl HBOJIIOLUN KUBOTHOTO MUpa
DBorOIMS )KUBOTHBIX. [IpakTHyeckas pabora

34 «M3yyeHne 0coOEHHOCTEH CTpOCHUS 0.5
MMO3BOHOYHBIX JKHUBOTHBIX)

35 PazButue xu3Hu Ha 3emMIie 1o 3pam U
nepuojam

36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPU3HUCHI MPOIILIIOTO

37 CoBpeMEHHBIH 3KOJIOTUYECKUI KPU3HUC, ET0
0COOEHHOCTH

33 CoBpeMeHHas cucTemMa OpraHu4eckoro
MPOLLIOTO

39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIIHI
OpraHu3MOB

40 AHTpPONOJIOTHS] — HAyKa O YEJIOBEKe

41 Pa3BuTue npeacraBieHni 0 TPOUCXOKICHUU
YelioBeKa
MecTo yenoBeka B CUCTEME OpPraHU4YECKOI0

49 mupa. Jlabopatopnas padora «3yuenue 0.5
0COOCHHOCTEH CTPOEHUS CKeJIeTa YelloBeKa,
CBSAI3aHHBIX C MPSIMOXOXKICHUEM

43 JIBUXKyIIIME CUJIbI aHTPOTIOT€HE3A




CoOTHOIIEHHE OUOIOTHYECKUX U COLIUATIBHBIX

44 (haKTOpOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIMU AHTPOIIOTeHE3a

46 [TaneoreHerrka M NaJeOreHOMHUKA

47 DBOJIIOLIMS] COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTudeckas padbora

48 «/3yueHne 3KOIOrHYECKUX aJanTaluil 0.5
YeJI0BEKay

49 MexaucuunianHapHble METOAbI aHTPOIIOIOTUU

50 3apoK€HUE U pa3BUTHE IKOJIOTUN
Metonst skonorun. JlaboparopHas pabora

51 «3yueHne MeTog0B IKOJTOTHUYECKUX 0.5
HCCIICIOBAHUI»

57 3HaueHue YKOJOTUICCKUX 3HAHUN IS
YelioBeKa

53 Dxonornueckue GakTopsb
Ab6uotndeckue aktopsl. CBET Kak

54 sKosoruueckuit gpaxtop. JlaboparopHas 0.5
pabota «BplisiBIIeHHE TPUCTIOCOOTICHUH
OpPraHHU3MOB K BIIUSIHUIO CBETa»
AbuoTtndeckue daktopsl. Temmeparypa Kak

55 skosornueckuii phakrop. JlaboparopHas 0.5
pabota «BplisiBIIeHHE TPUCTIOCOOTICHUH
OpPraHHU3MOB K BIHSIHUIO TEMIIEPATYPHI»
Abuorndeckue GpakTopsl. BiakxHOCTh Kak

56 skosoruueckuii pakrop. JlaboparopHas 0.5
paboTta « AHATOMHYECKHE OCOOCHHOCTH
pacTeHuii U3 pa3HbIX MECT OOUTAHU»

57 Cpensl 0OuTaHUsI OpraHU3MOB

58 buosnornueckue puTMbl

59 ’Kuznennbie GopMbl OpraHU3MOB




60 buotnueckue hakTopsl
3HaueHne OMOTHYECKUX B3aUMOIEHCTBUN IS

61 CYIIECTBOBAHUS OPraHU3MOB B CpEJIe
oOHUTaHMS

62 DKOJIOTMYECKHE XapaKTEPUCTUKU TOMYJISILIUU
OcHOBHBIE MOKA3aTENU MOMYJISALNU:

63 YUCJIEHHOCTb, INIOTHOCTh, BO3pacTHAas 1
MOJIOBAas CTPYKTypa
OcHOBHBIE OKA3aTENU MOMYJISALNN:

64 POXK1a€MOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPAIlUU

65 DKOJIoTHY€eCKas CTPYKTYpa MOMYJISLHI

66 JlnHamMuKa nonyJisiiiuy U €€ peryJsius

67 KpuBble pocTa 4MCI€HHOCTH MOMYJISIHIH.
KpuBsie BbIKUBaHUS
Okonornyeckas Hua Buaa. JlJaboparopHas

68 pabota «IIpucnocoOiaeHus ceMsH pacTeHUH K 0.5
pacceneHuIo»

69 Bun kak cucreMa nomyssinui

70 3aKOHOMEPHOCTH MOBEJICHUS U MUT ALl
JKUBOTHBIX

71 Coo0r111ecTBO OpraH3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBoport BeliecTB 1 MOTOK SHEPTHH B
HKOCHCTEME

74 OcCHOBHBIE IOKA3aTENIN SIKOCUCTEMBI

75 DKOJIOTUYECKHE MUPAMUIBI

76 H3MeHeHHst cOOOIIECTB — CYKILIECCHH

77 [IpupoiHbIE 5KOCUCTEMBL. DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI MOPEN U OKEAHOB

78 [TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYHP,




JIECOB, CTEIIEH, IIyCThIHb

79 AHTpPONOT€HHBIE YIKOCUCTEMBI

30 Ypboakocucremsl. [IpakTudeckas pabora 0.5
«M3yuenue u onucanue ypoo3KOCUCTEMBD»

]1 3aK0H0MePH00TfI (dbopMUpOBaHUS OCHOBHBIX
B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAax
MexaHu3Mbl BO3IEUCTBUS 3arPSI3HEHUN

%2 Pa3HbIX TUNIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, MOIMYJISALUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

33 buocdepa — obmierutanerapHas 060104Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6nochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOChEpHI

36 KpyroBopoTsl BemiecTB 1 OMOre0XUMHUYECKHE
IIUKITBI

37 3oHanpHOCTH OHOCchepsl. OCHOBHBIE OMOMBI
CyIIU

88 YcroitunBocTh 6uochepnl

89 DKOJIOTM4YECKHE KPU3UCHI M UX IPUUUHBI

90 BosneiicTBue yenoBeka Ha 6uochepy

91 AHTpOHOFeHHUOC Bos):[eﬁCTBuHe Ha
PaCTUTENBHBIN U KUBOTHBIM MUP

92 Oxpana npupobl

93 OCHOBHBIE TPUHUIUIBI YCTOMYHUBOTO Pa3BUTHUSA
YeJI0BEYEeCTBA U MPUPOJIBI
PanmonanpHOe MpUpoOOIN0Ib30BaHUE U

94 COXpaHeHHEe OUOJIOTUYECKOTO pa3Ho00pa3us
3emun

95 O6006menue mo Teme « MUKPOIBOIIONHUS U €€

pe3yJIbTaThI»




O60061eHne o Teme « MakpoIBOTIOIUS U €€

96 PE3yJIbTAThI) !

97 O6006mmenue o reme «IIpoucxoxnaeHue u 1
pa3BUTHUE )XKU3HU Ha 3eMIIe»

98 O6o06menue no Teme «IIpoucxoxaenue 1
YeJIOBEKa — aHTPOITOTEHE3)

99 O06001meHne o TemMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTraHI3MOBY

100 O6006mmeHue o Teme «OpraHu3Mel U cpea 1
OOUTaHUSI»

101 0606meH%e 10 TeME «DKOJIOTHS BUIOB U 1
TTOTTYJISIIHID)

102 O6006menue mo Teme «buocdepa — 1
raodanabHast DKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA
Yuebnuk «buonorus. buonornueckue cucremsl u poreccb» 10 kmace (yriryOJieHHBIN
ypoBeHb), aBTophl: A.B. Tepemos, P.A. [lerpocoBa; uznarensctBo « MHemo3nHa» Mocksa 2023

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
A.B. Tepemos, P.A. Ilerpocosa. buosnorus. Meroauaeckoe nmocoodue mist yuaurens 10 — 11 kmace
(yrayOsieHHBIN YpOBEHb), U31aTenbcTBO « MHeMo3nHa» Mocksa 2023

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET
Enunas xomrekius LIOP(school-collection.edu.ru)

Komnekmus va caitte ®ILMOP (http://fcior.edu.ru)

https://resh.edu.ru
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