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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMYy mpenMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obuiero oOpazoBaHusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepannmy,
dI'OC COO, Konmenmuu mpernojaBaHus ydeOHOro mnpeaMera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHOil paboyel mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yrimy6iaénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMEeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm OPIOC COO npodunbHbie
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpEAHEro o0Oiiero oOpa3oBaHUsA U
MPU3BAHbBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, cpeJHUM MpodheCcCUOHATBHBIM U BRICIIUM 0OpazoBaHueM. B To xe Bpems
KOKIBIM M3 HJTHUX Y4YeOHBIX MPEIMETOB [OJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUuEe 00pa30BaTEIbHBIX, BOCHHUTATENIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIaCTH HAyYHOT'O 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEUITMHOM, SKOJIOTUEH, TICUXOJIOTUEH, CITIOPTOM MJIH BOCHHBIM JICJIOM.

[Iporpamma no ydeOHoMy mpeamety "buonorua" naér npeacTaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeenseT 00s13aTeIbHoe (MHBApUAHTHOE) TIPEIMETHOE COJIEpKAHUE, €T0
CTPYKTYpPUpPOBaHME TIO pa3jieliaM M TeMaM, paclipe/elieHde 10 Kiaccawm,
PEKOMEHJIyeT TMOCIE0BAaTEIbHOCTh M3yYeHUs YYEOHOro marepuaia ¢ yd€ToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouosoruu
peaan30BaH TPUHIIMI TPEEMCTBEHHOCTH C HW3Y4YeHHUEM OMOJIOTMM Ha YpPOBHE
OCHOBHOTO  O0miero oOpa3oBaHusi, Oyiarojaps 4YeMy IPOCMaTpUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIIee pa3BUTHE  OUOJOTUYECKUX  3HAHUMH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCMUTaHWE OEpeKHOTO OTHOIICHUS K OKpYXKaroliel NnpupoaHou cpene. B
nmporpaMme 1o OHMOJOTHMH TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOTrO MpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit DPIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METaINpeJAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOM  JIESITEIIBHOCTH
OOy4JaromMxcsi MO OCBOCHHIO COJIEPKaHUS OHOJOTMYECKOro 0Opa3oBaHUS Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpeHEro oOmiero oopa3zoBaHus
3aBepiiaeT OMOJIOTMUEeCKOe O00pa3oBaHWE B IIKOJE W OPUEHTUPOBAH Ha
pacHipeHue U yriyoJieHHe 3HaHUW 0O0ydYaroluxcs O >KUBOW MPHUPOJIE, OCHOBAX
MOJICKYJIIPHON W KJIETOYHOW OWMOJIOTHH, SMOPHOJIOTUU W OHOJOTHUU Pa3BUTHS,
TeHETHKH, CEJICKIIUN, OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYEHHUS U DKOJIOTHH.

N3yuyenue ydeOHOro mpeamera «buosorus» Ha YIIyOJIEHHOM YPOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYaIOMUXCSA K TMOCIEAYIOMIEMY IMOTyYEHUIO
Owonornyeckoro  oOpa3oBaHMS B By3aXx W OpraHU3alMsIX  CPEAHETO
npodeccruonanbHoro oopa3zoBanus. OCHOBY €ro CoaepKaHUsI COCTABIIET CUCTEMA
OMONOTUYECKUX  3HAHWUW, TMOJIYYEHHBIX TPU U3YYCHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3feiOB OMOJOTUM HAa YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kimaccax 3Tu 3HaHMS MOJy4aroT pa3Butue. Tak,
pacIMpeHbl U YIIyOJeHbl OMOJOTHYECKHWE 3HAHUS O PACTCHUSIX, >KUBOTHBIX,
rpubax, OaKTepusx, OpPraHU3Me YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX KHU3HHU,
JOTIOJTHUTEIHHO BKJIFOYCHBI OMOJIOTHUECKUE CBEJCHUS TPUKIIAHOTO U TIOMCKOBOTO



XapakTepa, KOTOpble MOKHO HKCIOJIb30BaTh KaK OPUEHTUPHI JIJISl MOCIETYIOIIErO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamnus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYUYEHHBIMU OOYYAIOIUMHUCS TPU H3YYCHHUH
bU3UKY, XUMUH, Teorpaduu 1 MaTEMaTUKH.

CprKTypa IPOrpaMMbl 10 y4eOHOMY mpeamery "buosorus”" ortpaxkaer
CHCTEMHO-YPOBHCBBIl ¥ OBOJIIOLMOHHBIH TMOAXOABI K H3YYCHHIO OHOJIOTUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3AIMH, BOJIOIMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OHMOJIOTUYECKOro pa3HooOpa3usi 1utaHeTsl. Tak, B 10 kmacce
U3YYaloTCsS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OWOJOTHH, 3MOpPUOJIOTHH U
OMOJIOTUN PA3BUTHUSI, TEHETUKU U CEJEKIUU, OMOTEXHOJOTUU U CUHTETHYECKOU
OMOJIOTHH, AKTyalIM3UPYIOTCS 3HAHMS OO0y4aromuxcs Mo OOTaHUKe, 300JI0THUH,
aHatomuu, (Qusmonorun uenoBeka. B 11 kiacce wu3ywaroTcs 3BOJIIOIMOHHOE
y4eHHEe, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii npeamer  «buonorus» mpu3zBaH  00€CNEYUTh  OCBOEHUE
OOy4JarOIIMMUCS OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBuUJI,
JIeKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3uM U OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOIMYJISINH,
OMOIIEH03a, SKOCUCTEMbI, O BBIIAIOIINXCS HAYYHBIX TOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, IPUKJIAJHBIX aClleKTaX OMOJOornYecKux 3HaHuu. s
pa3BUTHS W TOJAJIEP)KaHUST HMHTEpeca OO0ydalluxcs K OHOJOrMH Hapsiay Co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOTO MaTepuaja B COJACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUSI U Pa3BUTHS
TOM WM WHOW o00yiacTh OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiKHBIX
YUEHBIX B PEIICHNE BAKHEUITUX OMOJIOTMYECKUX U IKOJIOTUYECKUX MPOOJIEM.

[enp nzyuenus yueOHoro npeamera «buonorus» Ha yriryOoJ€HHOM ypOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOTO paHra H NPUOOpPETEHHE YMEHH
UCIIOJIb30BaTh TU 3HaHUS B (DOPMHUPOBAHUM MHTEPECA K ONMpEAesIEHHON 00JacTh
poeCCUOHANILHON JIeATENIbHOCTH, CBSI3aHHOM C OHOJIOTHEW, WM K BBIOOpY
y4eOHOTO 3aBEeICHUS IJIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

Joctiwkenue 1enu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOn€éHHOM ypoBHE 00€CTIeUnBAETCS PEIICHUEM CIEIYIONUX 3a/a4:

OCBOCHHE OOYYaIOIMMUCS CUCTEMBl OMOJIOTMYECKUX 3HAHHMM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBuiIax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTHHY MUPA; O
CTPOCHHH, MHOTO00pa3ud M OCOOEHHOCTSAX OHOJIOTHYSCKUX CHCTeM (KIIETKa,
OpraHu3M, MOMYJISINs, B, OMOTE0IeH03, OMocdepa); O BEIIAOIINXCS OTKPBITHIX
Y COBPEMEHHBIX MCCJICIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHUE OOYYalOIIMXCSI C METOJAMH TO3HAHHUS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHONW OHMOJIOTUU, HSMOPHUOJIOTUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CEJICKIIMM, OWOTEXHOJOTMU M CHUHTETHYECKOM OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHH);  METOJAAaMH  CaMOCTOSITEJIBHOTO  TPOBENEHUS  OHOJOTUYECKUX
UCCIeNOBaHU B JabopaTopuu W B Tmpupoje (HabOmomeHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJIcHNE OOYYarONIMMUCS yMEHHUSMHU: CaMOCTOSATEIbHO  HAaXOIWTh,
aHAM3UPOBATh W MCIOJIb30BaTh OMOJIOTHYECKYI0 HMH(POPMAIIUIO; TOJIH30BATHCS
OMOJIOTMYECKON TEPMHMHOJIOTMEH M CHUMBOJIMKOW; YCTaHABIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-IKOHOMUYECKUMHU ¥  HKOJIOTHYECKUMU
npo0jemMaMu 4YeIOBEYECTBA; OILICHUBAThH IOCJEACTBUS CBOCH IEATEIHLHOCTH IIO
OTHONIIEHUIO K OKPYXKAIOIIeH TPHUPOAHOU cpeqie, COOCTBEHHOMY 3I0pPOBBIO H
3MI0POBBIO0  OKPYXKAIOIIMX  JIIOJAEH; OOOCHOBBIBATH H  COONIIOAATH  MEPhI



npoUIaKTUKA UHQPEKIIMOHHBIX 3a00JIeBaHUM, MpaBWia TIOBEJCHUS B MPHUPOJIE U
oOecrniedeHns 6€30MacHOCTH COOCTBEHHOW JKU3HENEATEIHHOCTH B YPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOIMIUXCS MHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TIPOIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBHITUSIMH M COBPEMCHHBIMHU
UCCIICIOBAaHUSIMA B OWOJIOTHH, PEIIaeMbIMH €0 MpoOJIeMaMu, METOIOJIOTUEH
OHMOJIOTHYECKOTO UCCIICIOBAHWS, TIPOBEIACHHUS IKCMIEPUMEHTAIHHBIX
UCCJICIOBAaHHM, PEIICHUs] OMOJOTMUECKUX 3a/1a4, MOJCIUPOBAHUS OMOTIOTHIECKIX
O0OBEKTOB M MPOIECCOB;

BOCTIMTaHHUE y OOYYAIOIINXCS [ICHHOCTHOTO OTHOIICHUS K KHBOW MPHUPOJIC B
IIEJIOM U K OTJICIbHBIM €€ 00beKTaM | SBJICHHSIM; (DOPMUPOBAHHUE IKOJIOTUIECKOH,
TCHETUYCCKOM TpaMOTHOCTH, OOIIEH KyIbTypbl TIOBEIEHUS B TIPUPOJIE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  OOyJaroIIMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IIPUPOIOTIONB30BAHUH (COOIOACHUE TPAaBWJI TIOBEIEHUS B TPHUPOJIC, OXPAaHbI
BUJIOB, DKOCUCTEM, OUochepsl), COXpaHEHUU COOCTBEHHOIO 3JI0POBBS U 3/I0POBbS
OKpYXalolux JroAer (coOmogeHuss Mep NpodUIaKTUKK — 3a00JIeBaHUM,
oOecrieueHue O€30MaCHOCTU KUBHENEATETLHOCTH B UYPE3BBIYAWHBIX CHUTYyaIUsIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM Ui  OCO3HAHHOTO  BBIOOpa  OOyYarolUMUCS
WHIUBUTyaJIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
NoCJIeyIoeMy MTpo(ecCHOHAaTFHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

Ypoku TpOBOJSATCA C HCIOJNB30BAaHUEM CPEACTB OOY4YEHHS M BOCIUTAHUS
HEeHTpa oOpa3oBaHUs €CTECTBEHHO-HAYYHOM u TEXHOJIOTUYECKON
HarpaBieHHocTel «Touka pocTay.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3yUYeHHUE OMOJIOTHH Ha YTIIyOJIEHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasisier 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).

OT6op opraHu3arMoOHHBIX (OPM, METOJOB U CPEACTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCS. ¢ YYETOM CHEIU(UKH €ro COJEp’KaHMWs U HaAIMpPaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpPraHU3AIMSIX  CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIbHBIM YCIIOBHEM MPU O0yYCHUH OMOJIOTHH HA YITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M MpaKTHUYeCKuX paboT. Takxke ydactue
OOy4YaroNIMXCs B BBIMOJTHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENHCKUX PabdoT,
TEMaThKa KOTOPBIX OMpENEISeTCS y4UTeJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepUATbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX MPHUPOAHBIX  YCIOBHUHU.



COJEPXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue mporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyJaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTUS
Ouonoruu.  buonormdyeckue HaAyKMu M HM3y4yaeMble  MMHU  MNPOOJIEMBI.
dyHIaMEHTaJbHbIC, NPUKIAIHbIE M IIOWCKOBBIE HAy4YHbIC MCCICHOBAaHUS B
OMOJIOTHH.

3HadeHre OHOJOTUU B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULUHE, CEJIbCKOM XO3SICTBE,
MIPOMBILLJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpaMK

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapsuH,
V. I'apgeut, I'. Mennens, B. U. Bepnanckuii, W. I1. [1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cuCTeMbI U UX U3Yy4YeHHUE

KuBble cuCTEMBI Kak MpeaMeT Hu3ydeHus Ouosioruu. CBOMCTBA JKHUBBIX
CUCTEM: E€IMHCTBO XHMHUYECKOIO COCTaBa, JHUCKPETHOCTh U LEJIOCTHOCTb,
CJI0KHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpraHHW3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJSAPHBINA, KIETOYHBI,
TKaHEBbIN, OpraHU3MEHHBIM, MOITYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreonenoTuyeckuit), OmochepHsiii. Ilpomeccel, HPOUCXOAANIME B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKW3HB Kak (opma CylecTBOBaHMS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNH.

N3yyenue xuBbIX cucTeM. MeToasl Ouonoruueckon Hayku. HaGmromenwue,
M3MEpPEHUE, DIKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanus3. [londaTue o 3apucumMon u
He3aBUCUMOM TiepeMeHHOU. IlnaHumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonstie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosornmueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TOJIYYECHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXeHUs pPeE3yJbTaTOB JKcrepuMeHrta. llonsartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonorunueckue
cuctembl», «CBOWCTBAa KUBOW MAaTepuM», «YPOBHU OpraHU3allMd >KUBOM
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU JKUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreoinienos», «buochepa», «Metosl
V3y4EHUs )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE  IJisi  TPOBEICHUS
HaOJII0/ICHUH, M3MEPECHHM, SKCIICPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHWE PA3IUYHBIX METOJ0B IIPH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJiorust KjieTku

Krmerka — cTpykTypHO-QYHKIIMOHAIbHAS eAUMHUIIA KuUBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. I1IBanH,
M. Ilneitaen, P. BupxoB). OCHOBHBIE IOJIOKEHHUS COBPEMEHHON KJIETOYHOM
TEOPHUH.



MeTonbl  MOJIEKYJSIpHOM UM KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIUS,
xpomatorpadusi, 37aeKTpodope3, METOJ MEUYEHbIX aToMOB, auddepeHIranIbHOoe
HEeHTpU(PYTUPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @uKcUpo8anHvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuzneHHoe) uzyueHue Kiemox.

JdeMoHCcTpauu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. llInelinen, P. Bupxos, K. M.
bap.

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID,
«Mctopust pa3BUTHS METOJAOB MUKPOCKOTIHI.

OO6opynoBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTsl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIBbHBIX KJIETOK.

IIpakTnueckass padora «l3yyeHne MeTOJOB KIETOYHOM OHOJOTHH
(xpomartorpadus, amexrpodopes, audbdepeHuaIbHoe IEeHTPUGYTHPOBaHUE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUI COCTaB KJIETKH. Makpo-, MUKPO- U YJIBTPAMUKPOIJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpHUTENs, peareHTa, ydyacThe B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOPEryJsiiiuu. MuHepaibHble BEIIeCTBA KJIETKH, WX OHOJIOTHMYecKas
poib. Poib KaTHOHOB M aHMOHOB B KIIETKE.

Opranuueckue BemiecTBa KieTku. buonornueckue mnoaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBs3b. BTopuuHas, TpeTUYHas, YETBEPTHUYHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kriaccudukamuss  Genkos.
buonornyeckue Qpynkiun 6enkoB. [Ipuonsi.

VYrineBonbl. MoOHOCaXapu/ibl, TUCaXapyIbl, OIUTOCAXAPUIbI U TTOJIUCAXAPUIBI.
OO6mwmii T1IaH CTPOeHUS U (PU3UKO-XUMUYECKHUE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yTrIIeBOIOB.

Jlunuast. I'uapodunsHo-rUapOPOOHBIE cBOMCTBA. Kitaccudukanus TUnumos.
Tpurnunepunbl, QGocPoaunuasl, BOCKH, CTepouibl. buonorudeckue ¢GyHKIUN
aunuoB. OO0IIMe CBOMCTBA OMOJIOTHYECKUX MEMOPAaH — TEKYYECTh, CIIOCOOHOCTH K
caM03aMbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun komrmuiementapuoctu. IlpaBuio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxxaeHue u ounonorndeckue pynknuu JTHK
Bunst PHK. ®ynkiun PHK B knerke.

Crpoenue monekynsl AT®. Makpospruyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIMH B
Kietrke. [pyeue wHykneozuompugocghpamer (HT®@). CexBenupoBanue JIHK.
Memoovl eenoMuKu, MpPaHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE W OMOMU3UYCCKHE HCCIICIOBaHUS
cCocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyl. Moodenuposarue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX KOMNiekcos. Komnviomephwiii ouzaun u
opeaHudecKul cunmes 6UOMONEKY] U UX HENPUPOOHBIX AHATLO208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknuH,
®. Caurep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYIECKUX SJIEMEHTOB B KUBOU MPUPOJIEY.

Tabmuubr u cxembl: «lleproguyeckas TaOiauIla XUMHUYECKUX JJIEMEHTOBY,
«CTtpoeHre MOJEKyJbl BOJbI», «BelectBa B coctaBe opraHuzMoBy, «CTpoeHHe
MOJIEKYJIBI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYIbD», «CTpoeHHE MOJIEKYI



yraeBoaoBy, «CTpoeHue MOJeKyd JUNUa0B», «HyKIenHOBBIE KHUCIOTHI»,
«Ctpoenue Mosekysibl ATDOy.

O6opynoBaHue: XUMUYECKasl IOCY1a U 000pYI0BaHKE.

JlabopaTtopnasi pab6ora «O6Hapyx eHue OEIKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peakuuii».

Jlabopatopuass  pabdora  «VccnemoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKUNH KJIETKH

Tunel KIETOK: »JyKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIHMOHATIBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTHueckoit kineTku. Knerounas crenka OakTepuii U apxeil.
Oco0OE€HHOCTH CTPOCHMSI TeTepOoTpO(HON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHuoOT B OMOIIEHO3aX.

Crpoenue u (GYHKIHMOHUPOBAHUE AYKapUOTUYECKOU KJICTKHU.
[lnazmatuueckass wmemOpana (tutazmanemma).  CTpykTypa IUTa3MaTUYECKON
MeMOpanbl. TpaHcHOpT BelEeCTB Yepe3 IMIa3MaTUYecKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), akKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM
aKTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpanbl. Pabota Hatpuii-
KaJIMEBOT'0 HAcoca. DHJOIMTO3: MUHOLUUTO3, (haromuto3. Dk3o1uuTo3. Kierounas
cteHka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKU PACTeHH, rprOOB.

[Muroruasma. [{uto3ons. [urockener. JIBuxenue murommiazmbl. OpraHoUIbI
wietkdu. OnHoOMeMOpaHHBIE OPraHoOUAbl KIETKH: JHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapar T'onbaku, JTU30COMBI, UX CTpoeHHE W (QyHKIHH. B3auMocCBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpOoeHHE TPaHyJISIPHOTO PETUKYITyMa.
Mexanuszm nanpasnenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUI
petukynyMm. CekperopHas ¢yHkuusa anmapara ['onsmku. Moougurayusa 6enkos 8
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame I onvoxcu. Tpancnopt
BEIIIECTB B KJIeTKe. Bakyosu pacTuTenbHbIX KieTok. Kinetounslii cok. Typrop.

[losyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJBI.
Ipoucxooacoenue mumoxonopuii u nracmuo. Cumobuocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenue u GyHKIIMA MHUTOXOHApUH u Tutactun. llepBuunsble,
BTOPUYHBIE H  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIOMIMX  DYKApHOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanusie opranouabl kieTku CTpoeHuEe U (PYHKIIUM HEMEMOpPaHHBIX
OpraHouJI0B KJICTKH. PuGocompr. IIpomesicymounvle Qunamenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBpIIEUHBIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounsrit
neHtp. CrpoeHne © JBUKEHUE IKIYTUKOB U PECHUYEK. MUKpPOTPYOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka sipa, XPOMATHH, KapHOILJIa3Ma, SIPBIINIKH, UX CTPOCHUE U
bynkuuu. SnepHpiii O0enkoBbIM MaTpuKkc. [IpocTpaHCTBEHHOE pPaCHOJIOKEHHUE
XpOMOCOM B HWHTeppa3HOM snpe. IDyxpomamur u eemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiil
Mpaucnopm.

Knerounsie BrmtoueHuss. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK DYKApUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr 1 cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTEeNbHOW  KIeTkw», «CTpoeHue
MUTOXOHAPUIY, «Aapo», «CTpoeHNE MPOKAPUOTHICCKON KICTKN.



O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKPOTMpENnapaThl OaKTepUaaIbHbIX KIETOK.

JlabopaTtopnass padora «l3ydeHue CTPOEHHUsS KIETOK Pa3JIMYHbIX
OpPTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlabopaTtopnasi padora «lccinegoBaHue IIa3mMoii3a M JETUIA3MOJIM3a B
PACTUTENIBHBIX KJIETKAX).

IIpakTnueckas  padora  «l3ydyeHue  [OBWKEHUS  LUTOIUIA3Mbl B
PaCTUTENIBHBIX KJIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMHIIALINS U TUCCUMIISIIINS — IBE€ CTOPOHBI MeTabonmmu3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepOTpO(HBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
mpolieccax. ODHepreTudeckoe oOecneyeHue KieTku: mnpeBpanieHue ATD B
OOMeHHBIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOMCTBA U MEXaHHU3M JICUCTBHUSI.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPhl M OCNKU-UHTHUOUTOPHI. 3aBUCHMOCTH CKOPOCTH (HDEPMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUUYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHokcueenHblli U oKcueeHHbld omocunmes y odaxkmepuu. Ceemocobuparowue
nUSMeHmvl U NUSMEeHMbl peakyuoHHo20 yeumpa. Pomb XJIOPOIUIaCTOB B MPOILECCE
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, C,.. u CAM-munwvi
gdomocunmesa. [lponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbx (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHnE (POTOCUHTE3A.

XeMOCHHTE3. PaznooGpasue OpraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIINE OaKTEepUu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. I[IpoaykTel OpokeHHUS U HUX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENIH OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouonornyeckoro okucnenus. [{uknnueckue peakiuu. OKUCTUTENHHOE
dbochopunupoBanue. Ouepeuss membpanunoz2o epaouenma npomonos. Cunmes
AT®D: paboma npomonuoi ATD-cunmaszwi. [lpeumyiecTBa a’poOHOrO MyTH
oOMeHa BeIlecTB nepes aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JlemoHcTpanuu

[Toptpetsi: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHHTE3Y, « IHEpreTuIecKuii ooMeH», «brnocuaTe3
oenkay, «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYIOBaHUE MJIsi MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/I3yueHue  KaTaIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopnast pabGora «/3yueHue (GHEepMEHTATUBHOTO PpACIICTIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (QOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHUE MMPOLIECCOB 6po>1<eHH>1 Y JIBIXaHUSD).

Tema 7. HacsencrBenHass uHGopManus U peaju3anus eé B KiIeTKe



Peakunn marpuuHoro cuHres3a. IIpuHUINN KOMIUIEMEHTAPHOCTH B PEAKLIMIX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacineacTBeHHOW nHGopManuu. ['eHeTnueckuit
KOJ, ero cBoWcTBa. TpaHckpuniuga — MaTpuuHblii cuHTe3 PHK. IIpuHumms
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIENBbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoul knemxe. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue Tpancnoptbix PHK B 6uocunrtese Genka.
VYcnoBusi O6uocunte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OunocuHTe3e Oemka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKApHOT. Peryisius akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepoHa (d. Kako0, XK. Mano). Moaexynapuvie mexanusmovl 3KCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus oOMeHHBIX
MPOIIECCOB B KieTke. KieTounslii romeocTas.

Bupychl — HekiieTouHble (OpMBI )KU3HU U 00JUTraTHbIe apa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbill Yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obaxkmepuogazos.
Obpamuas mpancKkpunyus, peeepmasa, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >XMBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayua u anamuz 6orvuiux maccugos («bigdatay)
CMPYKMYPHBIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvl 00cmasKu 1ekapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUA.

Tabmuiel u cxembl: «buocuHTe3 6enkay, «I eHeTHYeCKU Ko, «BHUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co3maHue MOAEIH BUPYCAy.

Tema 8. ’Ku3HeHHBIH UKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl W peryisiuusa. Wutepdaza u  Mutos.
Oco0eHHOCTH TIpolleccoB, MpoTeKawmux B HHTepdaze. [loAroTtoBka KIETKH K
nenenuto.  I[Ipecunretndyecknii  (MOCTMUTOTUYECKUI),  CHUHTETHYECKHM U
MOCTCUHTETHUECKUH (MPEMUTOTHYECKUH ) epruobl HTEpGha3bl.

Marpuunsiii cunre3 JJHK — permmukanwms. [lpuaiunsr perumkanuun IHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUICIBHOCTb.
Mexanusm permkanuu JTHK. Xpomocomsbl. Ctpoenue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIH Ha0Op KJICTKHM — KapuoTull. JIMIUIOMIHBIA U
rariouaHbI  HAOOpBHl  XpoMocoMm. ['omonoruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a U TPOUCXOIAIIAE B HUX
npoueccol. Tunbl muto3a. KaproknHe3 u nutokuHe3. buonorndeckoe 3HaueHue
MHTO3a.

Perynsauuss murornueckoro umkia kierku. [Iporpammupyemast kieroyHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAJIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, ouchgepenyuposku, cmapenus u eubeau kKiemox. «lL{ugpposas
KA1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus KIemxKu.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: «OKW3HEHHBIM IMKI KIETKH», «Mwuto3y», «CTpocHHE
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOPEIILIKa JTyKa».

JlaGopaTtopnass  padora «/3yuenne = XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax».



JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHHUS U JKU3HENESTEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.

B3anMoCBsI3p 4acTEl MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacrtenuii. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTelibHas,
MOKPOBHAs, TMPOBOJAAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOCHHOCTH CTpOEHUS,
GyHKUMNA U pacofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHu KMBOTHBIX M Y€JOBEKAa. [WIMbI KUBOTHBIX TKAHEW: AIUTEIMAIIbHAS,
COCJIMHUTENbHASA, MbllIeyHasi, HepBHasg. OCOOEHHOCTU CTpoeHUs, (YHKIUNA WU
pacIonoKEeHUsI TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTUBHBbIE OpraHbl pacTteHuid. OpraHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrennii. CKeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli M BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEM.

JIBmkeHne  opraHu3MoB. JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BI)KEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TPOIIU3MBI M HACTUU. JIBM)KEHHE MHOIOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIleuHas cucreMa. Pediiekc. CkeneTHbie MBITIIBI U UX paboTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIuTtanue XUBOTHBIX. BHyTpUNoiaocTHOE U
BHYTPUKIIETOUYHOE TNUIIEBapeHue. [IuTaHne MNO3BOHOYHBIX MUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [lumeBapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue >kuBoTHbIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxxHoe nbixaHue. [[pixaTenbHas HOBEPXHOCTbD.
KabGepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TIMO3BOHOYHBIX IKUBOTHBIX.
JIpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JIETKUX Yy ITHUL] U
MJIeKonuTaromux. Perynsimus apixanus. J{prxatenabHbie 00bEMBI.

TpaHcnopT BeElIECTB Yy OpPraHu3MoOB. TpPaHCHIOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BewiecTB y JKUBOTHBIX. KpoOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TO3BOHOUHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHus. IBOJIOIHMOHHbBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOW CUCTEMBI TTO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua u €€ peryssnus.

Brinenenue y opranu3moB. Beigenenue y pacreHuil. Beinenenue y
KUBOTHBIX. CoOKpaTuTenbHble Bakyoiu. Opranbl BblaeneHus. DPunpTpanus,
CeKpeIlus U 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PabOThI OPTAHOB BBIICICHUS.
CBsi3b MMOJOCTH TeJla C KPOBEHOCHOM U BBIICIHUTENIBHON cucTeMamu. Beiienenue y
MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. Ctpoenne u GyHKIIMOHUPOBAHHE
Hedpona. OOpazoBaHHE MOYH Y YEIIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M WUCTHI MPOCTEHINUX. 3aluTa Yy MHOTOKJIETOYHBIX pPaCTEHUM.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIAThI. DUTOHIUABI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MpPOU3BOAHBIC.
3amuTa opranu3ma oT OonesHeidl. MimmyHHas cuctema udenoBeka. KietouHslil u



I'YMOpaJbHBIH UMMYHHUTET. BpoXIEHHBIA W TPUOOPETEHHBIM crenudpuIecKuit
UMMYHHTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETH OpraHu3MoB. Poiib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe ¥ peryisiiuss |y  OpranusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3zgpakuMoCTh W peryianus y
pactenuil. PocToBbie BEIECTBA U NX 3HAUEHUE.

HepBHas cucrema u peduieKTopHas peryisiiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIONNOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanpHas perynsiuus W 3HIAOKPUHHAs CHCTEMA XUBOTHBIX U YEJIOBEKA.
JKenespl SHOOKPMHHOW CUCTEMBI M HUX TOPMOHBL. JleHCTBME TOPMOHOB.
B3auMocBs3bp HEpBHOW U SHIOKPUHHOW cucteM. [umnortanamo-runodusapHas
CUCTEMA.

JdeMoHCcTpaMu

[Toptper: U. 11. I1aBnos.

Tabmuubr U cxembl: «OJIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE
Bojopociny», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHOB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHHuE
HaceKoMbIX», «TkaHu pacreHuit», «KopueBbie cuctembr»y, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpllieyHas  cucrteMay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbDY,
«Ammynurer»,  «KuiiedyHomonoctHele»y, «CxemMa  INUTaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpOeHHE HOXKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nTuny, «HepBHas — cucrtema
MJIEKOTTUTaomux», «HepBHas cuctema yenoBeka», «Peduaexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEW, PAKOBUHBI MOJIIIOCKOB, KOJUIEKIIHH
HACEKOMBIX, UTJIOKOXKHX, KMBBIE SK3EMIUISIPhl KOMHATHBIX PACTCHHM, repOapuu
pacTeHHMIl pa3HbBIX OTHAEJIOB, BJIAXHbBIE MpENaparbl KUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECrO3BOHOYHBIX JKHUBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyZ0BaHUE I JIEMOHCTPAIIMK MOYBEHHOTO M BO3YIIHOTO MUTAHUS PACTCHUH,
pacIHIeTieHUus KpaxMalia U OeJIKOB 1o IeHCTBUEM (epPMEHTOB, 000PYI0BAHUE JIJIS
JIEMOHCTPALMK OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma
JbIXaTEeNbHBIX JBUKEHUM, MOJIEJIM TOJIOBHOTO MO3ra Pa3iIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHel pacCTeHHIN.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHnasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHM3MOB

@dopMbI pa3MHOKEHHS OPTraHU3MOB: Oecrionoe (BKIIIOYas BETeTaTUBHOE) W
noyioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  IMOYKOBAaHWE,  CIOPYIISITHS,
dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe paszmuoxkeHue. IlomoBble KIeTKW, WM TrameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meno3e. Kpoccuarosep. buonornyeckuii CMbICI
M€Ho3a M IIOJIOBOTO Tiporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM  IUKJIE
OpPraHUu3MOB.



[IpenzaponpiieBoe pa3Butue. ['ameTrorene3 y uUBOTHbBIX. [10JIOBBIE JKEIE3BI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE >KUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUL.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cranmuu >MOpUOTEeHE3a
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenwe. Tumbsl  ApoOGiaeHUS.
Jemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JpOOJIEHUST MIICKONMUTAIOUX. 3apObIIIEBbIE JIUCTKU
(racTpynsinus). 3aKiaaJKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB. B3aumuoe
BIUSIHAE YacTell pa3BUBAIONIETOCS 3apojbliia (dMOpHOHAIbHAS HWHIYKIHUSA).
3akyiagka IUlaHA CTPOCHUSL JKMBOTHOIO KaK  PE3ylbTaT HMEPaAPXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha >MOpHUOHANIBHOE pa3BUTHUE PA3IUYHBIX
(baKTOpOB OKpYyKaloleh Cpeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbI mepuoi. Ilpsimoe wu
HempsiMoe pas3BuTue. PaszButue ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
[I03BOHOYHBIX JKMBOTHBIX. DBHOJIOrMYeCcKOoe 3HAYE€HHE MPSIMOIO0 U HENPSIMOIO
pa3BUTHsA, UX pACHPOCTpaHEHHE B mpupoje. Tumbsl pocra XKUBOTHBIX. DakTOphl
pErymsiliiy pocTa >KUBOTHBIX U YesioBeka. CTaauu MocTIMOPHOHAIBHOTO Pa3BUTHSA
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenne u pasButue pacteHui. ['ametodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoifHOE OIJI0JIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mmbl peryJislud OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsi: C. I'. HaBamun, X. [IIneman.

Tabmuiel 1 cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI Oecroyioro
pasMHOXEHUD, «Pa3MHOXEHHE XJIaMUIAOMOHaIb», «Pa3sMHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TUAPBD, «Mehosy, «XpoMocoMbly, «l'ameroreHnes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuU OHTOreHe3ay», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe wMmaickoro xyka», «PasButne capaHumny,
«Pa3Butne narymkn», «JlBOMHOE OIUIOAOTBOPEHHME Y LBETKOBBIX PAaCTECHUN,
«CTpoeHue ceMsiH OJTHOJIOJIBHBIX U JBYIOJIbHBIX pacTeHUW», «KU3HEHHBINA UK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI MXxa», <OKU3HEHHBIM UK
MManoOPOTHUKA», « KU3HEHHBIN IIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMNpENaparhl SUIEKICTOK WU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKID.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS TMOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbisBIEeHHME MNPU3HAKOB CXOJICTBA 3apPOJBIIICH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICHINX
PaCTEHUIN».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUS W pa3BUTHS TEHETUKW Kak Hayku. PaGoter T
Menpens, I'. ne @puza, T. Moprana. Ponb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU



renetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUUECKHUE TIOHATUSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJuleJIbHBIC TEHbI, aJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA M PEIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, THOPHUIBI, TCHOTHUIT, (PEHOTHII.
OCHOBHBIE  METOJBl  TEHETHKU:  THOPUIOJIOTHYECKUH,  IIUTOJIOTUUYECKHUH,
MOJICKYJISIPHO-T€HETUYECKUIA.

JdeMoHCTpaMu

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-Pecorckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlaGopaTopnasi pabGora «J/[po3oduna Kak OOBEKT TI'€HETHUYECKUX

HCCIIETOBAHUN.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKkoH

eAMHO00pa3usi rTHOPUIOB MepBOTO MokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH Menaenss — 3aKOH pacLICIUICHUsl ITpU3HAaKoB. LluTosiornueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmzupytouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeH e — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonornyeckue  OCHOBBI ~ JTUTUOPUIHOTO
CKpCILMBAHUSL.

CuermienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuernsieHHOe
HACJICIOBAHUE TIE€HOB, HApYILICHUE CLEIUICHUS MEXIy TreHaMHu. XPOMOCOMHas
TEOpHUsI HACIIECICTBEHHOCTH.

['eHeTnka noja. XpoMOCOMHBIM MEXaHU3M ONMPEAEICHUS MOJIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbpIii M rereporaMmeTHbld 1oji. ['eHeTnyeckas
CTPYKTYpa IOJIOBBIX XpoMOCcOM. HaciienoBanre npu3HaKkoB, CLEIUIEHHBIX C MTOJIOM.

I'eHoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3auMonencTBue HeauIeNbHbIX T'€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX M YEJIOBEKA, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (YHKIIUM.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHdeckue acmeKThbl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON MH(OPMAIIUU B TTOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menpaens», «Tpetuit 3axkoH
MeHnnens», «AHamu3upymollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CrersieHHOe HacleloBaHWe MPU3HAKOB Y Jpo30guibl», «l'eHeTuka Tmoiay,
«Kapuotun denmoBeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBD,
«MHOX€eCTBEHHBIN ajljIenu3M», « B3auMoaencTBue reHoBy.

O6opynoBanue: MOJAENb JUIA JEMOHCTpPAIMd 3aKOHOB €IMHOOOpa3us
rHOpUJIOB TIEPBOTO TIOKOJICHHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOIO HAcCJIEAOBAHUSA NPU3HAKOB, MOJEIb JJIs
JIEMOHCTPAlUH CLEIJIEHHOTO HACJIEIOBAHUS ITPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpENIMBaHUA Y IPO30DUITBD».



IIpakTuyeckass  paGora  «M3yyeHue  pe3yabTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y 1PO30(UIIbD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HOpMUPOBaHUM (HEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE MPHU3HAKU. BHIbI
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MeHUYUBOCTh. Ponb cpeasl B (popmupoBaHuu
MOAU(PUKAIIMOHHON M3MeHurBocTH. HopMa peakiuu npusHaka. BapuannoHHBIHM
psan u BapuanuonHas kpuBasi (B. HMoranncen). CoiicTBa MOaudUKAIMOHHON
U3MEHYUBOCTH.

['eHOTMIIMYECKAsT U3MEHUNBOCTh. CBOMCTBA TEHOTUITNYECKON M3MEHUYUBOCTH.
Buibl reHOTUTTNYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KoMmOuHaTuBHasT M3MEHYMBOCTh. Mel03 MW TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHON U3MEHUYUBOCTU. POJIb KOMOMHATUBHOM U3MEHYMBOCTH B CO3aHUU
TeHETHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanuMoHHas W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYLUPOBaHHbIE MyTauuu. SnepHble U
HUTOIIa3MaTuyeckue Myrtanud. CoMaTUYECKUE U TMOJOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUA MyTaluil. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenuunBoctu (H.W. BaBuios). BuesnepHas u3aMeHUMBOCTH U
HACJIEICTBEHHOCTb.

OnueceHemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKO8 Y OP2SAHUIMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuubr u  cxembl: «Bunmbl  u3MmeHuuBocTH», «MoaudukaoHHas
U3MEHUYUBOCTbHY, «KombuHaTuBHas V3MEHUYHUBOCTHY, «Meno3sy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl MmyTaruiny.

OO6opyioBaHuE: XKMBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PacTeHHH,
pucyHku (potorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON W3MEHYMBOCTU. [locTpoeHne BapHAIlMOHHOTO psifa W
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckas padora «Mytamuu y 7Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun uyenoseka. MexayHapoaHas IporpaMma HMCCIEI0BAHUS T'E€HOMA
yejaoBeka.  MeToapl  M3yYeHMST TEHETHKH  4YEeJOBEKa: T'€HEAIOTMYECKHU,
OJIM3HEIIOBBIH, LIMTOTEHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TEHOTHUIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1IIP-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUS YelloBeKa. | eHHbIE M XpOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HW C HACEeNCTBEHHOW MPEapacoyioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICYEHUU T€HETUYECKUX
3a0o0ieBaHU 4YenmoBeka. MeauKo-TeHeTUYecKoe KOHCYJIbThpoBaHue. CTBOIOBBIC
KJIeTKU. [IoHSATHE «TE€HEeTHYEeCKOTO Ipy3a». JTUUYECKUE ACHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOphl TOBBINICHHONW YYBCTBUTEIHLHOCTH YEJIOBEKA K
bU3MYEeCKOMY U XUMHUUYECKOMY 3arpsi3HEHUI0 OKPY’KaroIIe cpeapl. | eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu



Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToJbl U3yUYeHUS] T€HETUKU
yesioBekay, «l 'eHeTnyeckue 3a00I€BaHUs YETOBEKa.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTuKanuss W CEJIEKUUs. 3apOKICHUE CEIEKIUU W JOMECTUKAIUU.
Yuenne H. WM. BaBumoBa o IleHTpax MNpouCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Poib celeknuu B CO3/IaHUM COPTOB PACTEHUN U TOPOL
#*uBOoTHBIX. CopT, mopoma, ITaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacieacTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HaueHue s
CEJICKIIMOHHOM padoTHI.

Metoasl ceneKIMOHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIM U
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIHH. HcnbiTanue
npousBoauTeNied Mo mnoToMcTBY. OTOOp MO TEHOTHUIY C TIOMOIIBIO OLEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PannanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak UCTOYHUK MYTalMil y KyJIbTypHBIX
dbopm opranusmoB. lcrnonb3oBaHME TEHOMHOTO PEIAaKTUPOBAHHUS M METOJOB
pekoMmOuHanTHBIX JIHK 17151 mosmydeHust iCXOAHOTO MaTepurana sl CeJIeKIIUU.

[TomydyeHue MOJIUTUIOU]IOB. BnyrtpusugoBas rUOpUIU3ALIHSL.
brnuskoposcTBEHHOE — CKpelMBaHWe, WM WHOpuauHr.  HepojcTBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuauzanus. [Ipeogonenue Oecruious
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTECHUI U JKUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3y4YeHUE N'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKAX pOAMYENd I CO3/JaHMsl  HOBBIX COPTOB W THOPHUIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX
8 Yeax VIVUUeHUs. CYUecmayomux U CO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie C NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUI,
nepeoosvix uoetl U nepcneKmueHblX MmexHoL02UlL.

JlemoHcTpanuu

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTPBI TPOUCXOKIECHUS U MHOTO00OPAa3usi KYJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACJIEACTBEHHOW W3MEHUYMBOCTH,
«Metonspl cenexkimmny, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYpPHBIX PACTEHUI U MOPOJ]
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMS CEJICKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOMCTBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO34HWCTBO, B J1aOOpATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKASA OMOJI0THS

OOBEKTHI, MCHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHrne, TOYyYCHHE KHUCIOMOJIOYHBIX  MPOAYKTOB,
BUHOJieMe. Mukpoouonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKUX
texHosoruid. [Ipon3BoACTBO O€nKka, aMUHOKHUCIIOT ¥ BATAMUHOB.



Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LI€JICHAIIPABICHHOIO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalllX HE BCTPEUAIOIIUECS B MPUPOIC OMOCUHTETHICCKHE MTYTH.

Knerounas uHkeHepusi. MeTOabl KyJIbTypbl KJIETOK M TKaHEW PacTCHUH U
KUBOTHBIX. Kpuobanku. Comartudeckas TruUOpUAM3ANMS W COMAaTHYCCKUU
sMOpuorenes. lcmonp3oBaHue Trariou0oB B CEJICKUMH pacTeHuil. [lonyuernue
MOHOKIOHANIbHbIX aumumen. Hcnonvzosanue MOHOKIOHANbHBIX U NOJAUKIOHATIbHBIX
anmumen 6 MmeouyuHne. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE. PeKOHCTpyKIus
ANIEKIECTOK U KJIOHUPOBAHHUE >KMBOTHBIX. METOJI TpaHCIUIAHTALMK SAEP KIIETOK.
Texnonocuu 0300p06IeHUS, KYJIbMUBUPOBAHUSL u MUKDOKIIOHATLHO20
PA3ZMHONCEHUS CebCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi M TeHHasg WHXeHepusl. VCKyCCTBEHHBIM CHUHTE3 TI€Ha W
KoHcTpyupoBanue pekomomHaHTHBIX JIHK. Cozoanue mpamnceennvix opeanuzmos.
JlocTokeHHUsT W TMEPCHEKTUBBI  XPOMOCOMHOM M TEHHOM  MHXEHEPUH.
DKOJIOTHYECKHE U ITUYCCKHUE MPOOIEMbl TCHHOM MH)XCHEPHH.

Menuuuackue 6norexHosioruu. [loctrenomHas nudposas menunuHa. [TIP-
JTMarHocTuka. MeTaOoJIOMHBI aHaJIW3, TEHOIICHTPUYCCKHM aHajau3 MpoTeoMa
YeJI0BEKa JUISI OLIEHKHW COCTOSIHHSL €ro 3J0pOBbs. lcmosib30BaHME CTBOJIOBBIX
KiIeTok. TapretHas Tepanus paka. 3D-OnoummH)XeHepusi g pa3pabOTKu
(byHIAaMEHTAIBPHBIX OCHOB MEJIMIIMHCKHX TEXHOJIOTHH, CO3/aHHUS KOMILIEKCHBIX
TKaHeH COYETAaHHEM TEXHOJIOTHUH TPEXMEpPHOTro OMONMPHHTHHTrA U ckaddoiauara
JUTS pEIICHUS 3a/1a4 EPCOHATU3UPOBAHHON MEIUIIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C II€JIbI0 OOeCIeueHHs] KOMOMHHUPOBAHHOU
3ammuThl OT Bo3Oynurteneir OPBH, ycTaHoBieHHE MOJEKYJISIPHBIX MEXaHH3MOB
dbyukuonupoanus PHK-conmepikamyx BUpPYCOB, BBI3BIBAIOIIUX 0CO00 OIACHBIE
3a00JIEBAHHUS UEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: «Vcroap30BaHNe MUKPOOPTAaHU3MOB B ITPOMBIIIICHHOM
MPOU3BOJCTBEY, «KileTouHas uHKEHEPUs», «I €HHAsI HHKECHEPUSD.

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTexHonorus — BaxXHEHIIAss MPOW3BOJWTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).
11 KJIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpeanocbuiku BO3HUKHOBEHUS
napBuHusMa. Ku3Hp U HaydHas aedatenbHocTh Y. JlapBuHa.

JBrkyuiye cuiibl 3BoronrMK BUAOB 110 Y. J[apBuHY (BBICOKass HHTEHCUBHOCTD
pPa3MHOXEHUSI OpPraHW3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckorr Tteopun sBotonnu (CTD). HewTpanbHas
teopust dBomtonuu. CoBpeMeHHas dBOJNIOIMOHHAS  OuWoiorus. 3HAauYeHUE
HBOJTIOITMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosbe, Y. Hapsun, C. C. YerBepukos, 1. U. HImansraysen, Jx. Xonnein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoii mnpuponbl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm GdopMupoBaHUs
MPUCTIOCOOJICHN y pacTeHnii W KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema



Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopmMbl 60pbObI
3a cyuiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyJabTypHbIX (opMm
KarmycThbl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOIICHHUS JBIXKYIIUX CHJI SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIIHS U €€ pe3yJIbTaThl

[Tommynsinus Kak 3J€MEHTAapHAsl €QUHULIA HBOMIOUNH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOrO pa3HoOOpa3us M CTPYKTYphl mnonyisuuid. M3menenue
reHooHJa TOMYJISIMU KaK DSJIEMEHTApHOE »SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DOneMeHTapHble (AKTOpbI (IBIKYIIME CHUJIbI) SBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHuMBOCTh. Jlpelid reHOB —  ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHMsS 4YacTOT aieled B nomymanusx. Oddexr
OCHOBatelsl. JDpgexm Oymuliounoeo 2opaviuuka. CHUMCEHUE 2eHemuUYecKo20
pasznoobpasus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2eros 6
oonvuux u  manlx  nonynayusx.  Mwurpanmuu.  M3onsauus  HOMYJISIIM:
reorpaduyeckas (mpocTpaHCTBEHHAs), Orojgornyeckas (penpoyKTUBHAS).

EctecTBeHHBIN1 0TOOp — HampaBigiommil QakTtop 3BodONUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUMNA, Pa3pbIBAIOIIMIMA
(mm3pynTuBHbI). [lomoBoit 0T00p. BO3HMKHOBEHHE M HBOJIIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE — mpucCnOcOOieHut y  opranu3smMoB.  Apomopdo3bl  H
uanoananrtanuu. [Ipumepsl npucnocobieHuit y opraHu3MoB: MoOpdoaoruyeckue,
dbusnonornyeckue,  OMOXuUMUYECKHe,  ToBeAeHUeckue.  OTHOCHUTETHHOCTD
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kputepum u CTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpPOABOMIOIMHU. M3omsmus — kimoueBor (akTop BujooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHMS: ajIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUUYECKOE (9K0JIOTHYECKOE), «MT'HOBEHHOE (momumIoUIU3aIus,
rubpuau3anus). JJIMTeTbHOCTh BOIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  »BONIOIMOHHONW OWONOTMKM B pa3pabOTKe HAy4YHBIX METOJIOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIUS MApa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JlemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYMBOCTHY, «llomymsimonHas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBmwkyime
CWJIBl HBOJIIOIIUNY, «DKOJIOTHYECKasT M3OJSAIUs MOMYJISIUi CeBaHCKOM (openny,
«l'eorpadmueckass M30MAIUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «IlomynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KEPTBY», «Cxema
JIEUCTBUS €CTECTBEHHOTO o0TO0pa», «®Dopmbl OOpHOBI 3a CYIIECTBOBAHUE,
«HaycTpualibHbIN MenaHu3M», «KuBble uckonaemsoie», «llokpoBuTenbcTBEHHAs
OKpacka KUBOTHBIX, «IIpenynpexnaronias OKpacka AKUBOTHBIX),
«Dusnonornueckue ananranun», «llpucrnocoOmeHHOCT, OpraHu3MoB U €&
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiiHukm», «CTpykTypa BUAa B
npupoze», «CrnocoObl Bugo0Opa3oBanus», «l'eorpadguueckoe BUI000pa3oBaHUE
TPEX BUAOB JAHMBIIICH», «DKOJIOTHUYECKOE BHUI000pa30BaHUE BHJIOB CHHHID,
«ITomumnounasl pactenuit», «KamycTHo-peneunbiil TuOpu.

O6opynoBanue: repbapun pacTeHUi, KOJUIEKITUN HACEKOMBIX, Uydesia MTHUIl U
3BEpeil C MpuUMepaMu pa3IMYHBIX MPUCTIOCOOJICHUH, Yydella MTHII W 3Bepei



pa3HbIX BHUJAOB, TepOapuu pacTeHUM OJU3KUX BHUAOB, 0OpPA30BABIIMUXCS
Pa3IMYHBIMH CTIOCOOAMH.

Jlabopatopuasi pa6ora «BblsiBlieHHE H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

Jlabopatopuass  padora  «lIpucmocobiieHuss  OpraHu3MoOB U HX
OTHOCHUTEJbHAS 1IEJIECO00Pa3HOCTDY.

Jlabopatopuass pabdora «CpaBHEHHE BHIOB 1O MOP(OIOTHUECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJIIOIIMS U €€ Pe3yJIbTaThI

Metonel W3ydeHMsT MaKpoOdBOJOIUU. [laneoHTOmOrMYEeCKHEe  METOIBI
uzydeHus: oHBoioruu. Ilepexonubie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpTaHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus: spojtouuu. CpaBHeHue GIOpbHl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emun. Bumbl-
SHIAEMHUKHU U PEIUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHE METO/bI U3YUCHUS
ABONIOLMH. ['€HeTHYecKne MEXaHU3Mbl 3BOJIIOLIMM OHTOTE€HE3a W IOSBIICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHYHBIE  OPTaHBIL.
PynuMeHntapuble  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  U3Y4YeHHUS  HBOJIIOIUU.
['omonoruunbie TeHbl. COBpeMEHHBIE METOABl MOCTPOCHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUX U 3BOJIIOIUSI TEHOMOB.

OO1mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUi.
HeobpatumocTs 3Bomtonnu. AjnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIOLIHH.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Kopanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuubl 1 cxembl: «DUIOTeHETHUECKUIN PsIT JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ydObie  smepbl»,  «Cteronedansy,  «PuHuoputh»y,  «CeMeHHbIE
nanopoTHukn», «buoreorpapuueckue 30HB 3emim», «llpeiid) KOHTHUHEHTOBY,
«Penuktery, «HaudanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI YEJIOBEKa M IIUMIIaH3e», «l JTaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOIHI.

O6opyoBaHue: KOJUICKIIUH, TepOapuu, MYJSHKA HCKOMAEMBbIX OCTAaTKOB
OpPTraHMW3MOB, MYJISI>KM TOMOJIOTHUHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTAaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayuHble TUMOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
naHcrepmust. JIoHayqHbIe MPEACTABICHHS O 3aPOXKIACHUH JKHU3HH (KPEALMOHH3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIEHUS KU3HU U €€ ONpoBepKeHUE onbiTamu O.
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxosxaeHue sxu3H1 U aCTPOOUOIIOTHS.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIONHSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BeuecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
OOpazoBanue mnonuMepoB u3 MoHOMepoB. KoamepBatHas rumotesa A. .
Omnapwuna, TMmoTe3a nepBuIHOro OyinpoHa Jk. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «wmumpa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.

Uctopus 3emnu U MeroApl €€ wu3ydeHus. lckomaemble OpraHMYecKHe
ocratku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT ©  AOCOJIOTHAS
reoXpOHOJIOTHUs. ['€0XpOHOJIOrUecKast IIKana: S0HbL, 3Pbl, IEPUObI, STIOXU.



HavanpHble 3Tanbl OpraHuyeckol »HBoitoUMH. [losiBIeHME W 3BOJIOLUSA
NEPBBIX KJIETOK. DBOMIONUSA MeTadonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. lIpoHMcXokaeHnEe MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl SBOJIOLUMU BBICHIMX pacTeHUil. OCHOBHbIE apoMOpP(O3bI
pactenud. Beixon pactenuii Ha cyumry. IlosiBieHHE CIIOPOBBIX PpACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHcXOXKIeHHe BETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIOIHUHU KUBOTHOrO Mupa. OCHOBHBbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKW3Hb B BOJE. DBOJIIONUSA MO3BOHOYHBIX.
[Tpoucxoxaenne ampubuii u pentwimii. [IpoucxoxeHre MICKONMUTAIOMMNX U
ntul. [lpunnun ximoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU U
ITI03BOHOYHBIMH )KUBOTHBIMU CYIIU.

PasButne ku3HM Ha 3eMje MO 3paM U IepuoiaM: apxeu, MpPOTEPO30i,
najgeo3o0i, Me3030M, KaifHo30¥. OOm@as XxapakTepucTHKa KiIuMara |
IEOJIOTUYECKUX IpoueccoB. IlosBieHre W pacuBeT XapaKTEpPHBIX OpPraHU3MOB.
VYrieobpa3zoBaHue: €ro yclIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BbIMUPAHUSI — 3KOJIOTMUECKUE KPU3UCHI Npouwioro. IlpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHU. COBPEMEHHBIA 3KOJOTMYECKUIl KpPU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopazHooOpaszus Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [lpuHiumnel kinaccudukanmu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanw, JI. Ilactep, . . Meunukos, A. .
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumniep, I'. IOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHHs Ku3HW», «Cxema ombita C. Muinepa, I'. HOpwny,
«JTanbl  HEOPraHWYECKOW  JBONIOUUNY», «['€OXpOHOJIOrMYecKass  IIKajiay,
«HauanpHble 3Tanbl OPraHUYECKOM SBOMIONUNY», «CxemMa 00pa3oBaHUs AYKapHOT
nyTéM cumoOnoreHeza», «CucrtemMa XKUBOW NpuUpoab», «CTpoeHUE BHUPYCAy,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOIOPOCIINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pacteHus», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumeuHononocTHbiey,
«IInockue yepBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuney», «Miekonurtatromme», «Pa3Butue Xu3Hu B
apXenckom spey, «Pa3BurHe )KU3HU B NMPOTEPO3OUCKON 3pey, «Pa3Butre KU3HU B
MAJIE030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Xu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: TepOapuyd pacTEHWH pa3IMYHBIX OTACNIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU
WUTJIOKOXKHUX, CKEJEThl IM03BOHOYHBIX JKMBOTHBIX, Yyd4esla IITUI[ WU 3BEpew,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMBIX, MYJSKM OPraHHMYeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa saboparopHas paGora «MojenupoBaHUE — ONBITOB
Mumiepa—HOpu 1o n3y4eHnto abMOTEeHHOTO CHHTE3a OPTaHUYECKUX COCTMHEHHUH B
NEePBUYHOM aTMOchepey.

JlaGopaTopnasi pabora «/3yueHue M omnucaHuWE HMCKONAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).



IIpakTnueckass padora «l3ydyeHue O0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3ydeHue ocOOEHHOCTEN CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOIeHe3

Pa3znensl 1 3aga4u aHTPOIMOJIOTHHU. METOIbI aHTPOTOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. Penuruno3Hbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUU.

CX0ACTBO YenoBEKA C )KUBOTHBIMU. CUCTEMATHYECKOE MTOJI0KEHHUE YEIIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (b1310JI0r0-OMOXUMHYECKHUE,
noBe/ieHuYeckue. OTanyusl 4enoBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra M BTOPOW CUTHAIBHOM
CUCTEMBL.

JBrokymue cuiibl (hakTopbl) aHTPOIOreHe3a: OUOIOTHYEeCKUe, COIIMaIbHbIC.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM aHTPOIOreHe3a. PaHHHME 4YenoBEKOOOpa3HbIe 00€3bSHBI
(TPOKOHCYJIbI) U paHHUE MOHTHIBI — OOIIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
J0JIei. ABCTPaJONUTEKU — JBYHOTHE MPEAKU JroAeh. YenoBeK yMelbli, MepBbie
V3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBINA BBIXOJI JIFOJAEH
3a  npenensl  Adpuku. YenoBek reimensOeprckuii  — 0oOmMUNA  OPETOK
HEAHJEPTAJIbCKOIO YEJIOBEKa U YEJIOBEKA Pa3yMHOTO. YelloBEK HeaHAEPTaIbCKUU
KaK BHUJ JIIOJEH XOJIOAHOTO KiauMara. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamMu AdQpUKH.
[TaneoreHeTrka u NajgeoreHOMHUKA.

DBOJIONUS COBPEMEHHOTO uenoBeKka. EcTecTBeHHBIH OTOOp B MOIMYJISIITUSIX
yesioBeka. MyTanuoHHBIN mpouiecc U noaumopdusMm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPexT ocHoBaTENsD» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. [loHstue o pace. boibime pacel: €BpoIleOHIHas
(eBpa3miickasi),  aBCTpajo-HerpoujHas  (dKBaTOpHaIbHAs),  MOHTOJOHMIHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHsl 4ejoBeKa MO IUIaHEeTe.
EnuacTtBO  4yenoBeueckux  pac.  HayyHas  HECOCTOATENBHOCTH — pacHu3Ma.
[IpucnocoOeHHOCTh YeMoBeKa K pa3HbIM YCIOBUSM OKpPYXKAIOMEH CpEIbl.
Bnusaue reorpaduueckoit cpeapl W Apeiida reHOB Ha Mopdosoruio U
(bU3HOIOTHIO YeTIOBEKa.

MexauciuruiMHapable  MeToAsl B (u3uuecko  (OMOJOTHYECKOM)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAaJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMyJIAui. bruoconuanbHble UCCAEAOBAHUS MPUPOABI YEJIOBEKA.
HccnenoBanre KO3BOTIONMH OMOJIOTMYECKOTO M COIMAIBLHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmuiel ¥ cxeMbl: «MeToIbl aHTPOIIOJOTHIY, «I 0JJOBHON MO3T UeIOBEKa,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKENeT dYelnoBeKa M CKEJNeT IIMMIIaH3ey,
«PynuMEHTHI U aTaBU3MbD), «JIBUKYIIUE CUIIBI aHTPOTIOT€HE3a», « IBOJIIOIIUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymensiity, «UYenosek
NPSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepransubny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl yeloBeKay.

O6opynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOU
KyJIbTYphl ~TIPEIKOB dYEJNOBEKa, penpoaykiuu (dhororpaduu) KapTuH C
MudoIOoTHYECKUMH U OMOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb



yepena 4YeJoBE€Ka M 4epena IIMMIIaH3€, MOJIENIb KHUCTH YEJIOBEKA M KHUCTH
HIMMITIaH3€, MOJENH TOPCa MPEIKOB YEIOBEKa.

JlaGopaTopnasi padora «l3yueHne ocCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallNil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl skosoruu. IloneBble HabOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
OpUpOAHbIE U JlabopaTopHble. MoJenupoBaHUE€ B IKOJIOTMU. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIHN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHUE KaK OCHOBA CBS3€H YENOBEYECTBA C MpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JemoHcTpanuu

[Toptpetsl: A. I'ym6onsar, K. ®@. Pynse, H. A. Ceseprios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroabl 3konoruny, «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlaGopaTopHasi padora «3yuenue METOJI0B HKOJIOTHYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

OkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH Ux naerictus. Kiaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKUE, OMOTHUUYECKHE, aHTponoTreHHbie. O01ue
3aKOHOMEPHOCTH JCHCTBUS 3KoJornueckux ¢akropos. IIpaBumno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUOHTHBIE W CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHMI M JKMBOTHBIX IO OTHOLIEHHUIO K cBeTy. CuUrHajbHas poJib CBeETA.
doTonepruoau3M.

Temneparypa kak oskonorumdeckuid (axrop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKUIIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
nojJiep>kaHuio BojHOro Oananca. Kmaccudukanusi pacTeHUN MO OTHOIICHHIO K
Boje. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
rIyOMHHAsT  TOAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpelnl obuTtaHusi opranu3mMoB. [IpucmocoOneHuss OpraHM3MOB K
JKW3HU B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE puUTMbL. CyTOYHBIE U
rOJIMYHBIC PUTMBL. [IpHCTIOCOOIEHHOCTh OPTraHM3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUM KU3HMU.

Kusznennvie Qopmbl opranu3zMoB. [loHsTue o Ku3HEHHOU (opme.
Kusnennsie  QopmMbIl  pacTeHU:  JEpeBBS, KYCTapPHUKH, KyCTAPHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHBIE (QOPMBI KUBOTHBIX:
TUAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTH. OCOOEHHOCTHM CTpOEHHST W o0pasza
KU3HU.

buotnueckue  ¢dakrtopel.  Bugbl = OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYPEHIUS, XUIITHNYEeCTBO, CUMOMO03 u ero (opmel. [lapasutusm, koomeparus,



MyTYyajlu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHuuecTBo). Herpoduueckue
B3aUMOJICHCTBUSL  (Tomuyeckue, (opuueckue, ¢adpudeckue). 3HAUYEHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYILECTBOBAHHMS OpPraHU3MOB B Cpeie
obutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYECHUSI.

JdeMoHCcTpau

Tabmuubl U cxembl: «IDkonorudyeckue @akrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», « TE€mIOKpOBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DHU3HOIOTHUECKUE adanTalud
KUBOTHBIX», «Cpenpl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenuit», <« KuzHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jieca», «Llenn
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenuus», «CumoOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repdapud pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3UYHBIX DKOJOTUYECKUX (PAKTOpOB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, TepOapru U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIUH >KUBOTHBIX, OOUTAIOIIMX B PAa3HBIX cpefax,
repOapu U KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSAM YCJIOBUH KH3HHU, TepOapuul u
KOJUICKIIUU PACTEHHM M >KMBOTHBIX PA3IUYHBIX >KHU3HEHHBIX (DOPM, KOJUICKIIUH
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIUUYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopuass pabota «BbIsBICHHE MPUCIOCOOJICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopuasi padora «BpIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPhD».

JlabopaTtopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Iko10rusi BUA0B U NONMYJISAIMH

OKOJIOTUYECKHE  XapaKTepUCTHKW  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oouonornyeckas cucrema. Poib HEOJHOPOAHOCTH Cpenbl, PU3UUECKUX OapbEepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DPOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiuid. (OCHOBHBIE TIOKa3aTeIW MOMYJALUU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasi CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUA.

OKOJIOTHYCeCKasi CTPYKTypa momyisiuy. OLeHKa YMCICHHOCTH MOIMYJISILUH.
JvHaMuka monyiasiuuu U €€ peryydanus. bHoTHYecKui MOTEHUHANl MOMYJISIUU.
MopenupoBaHue JUHAMHUKU MONyIsiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUSA. Perymnsius YuCICHHOCTH MOMYJSALMNA: PoJib (HAKTOPOB,
3aBUCSIINX U HE 3aBUCAIIUX OT TUIOTHOCTH. DKOJIOTHYECKHE CTPATETUU BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huiie Bupa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckod Humu Jx.M. XarunmHcoHa. Pa3sMepbl 3KOJIOTMYECKOU
Hui. [ToTeHnnanbpHas U peanTu30BaHHAas! HUILIU.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHbBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS W MUrpalui >KUBOTHBIX. buosorndeckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Jx. Y. XaTunHCOH.



Tabnuiel U cxeMbl: «DKOJOTHUUECKHE XapaAKTEPUCTUKH TOMYJISIIUN,
«ITpocTpaHCTBEHHasi  CTpyKTypa momyiasiuum», «Bo3pacTHble  OUpaMUIbl
nonyasiuun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opraHuzMamMun», «Mogeib skosorndeckon Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUHU YKUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucmocoGieHus ceMssH pacTeHHl K
pacceIeHUuIO».

Tema 9. Ikos0orust cooo0IECTB. IKOJOTHIECKHE CHCTEMBbI.

CoobmiecTBa opraHu3MoB. buHoIleHO3 W ero crTpykTypa. CBs3u MEXAy
opraHu3MaMH B OMOIICHO3E.

Oxocucrtema kKak OTkpbiTas cucrema (A. IIx. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IIPOAYIIEHTHI, KOHCYMEHTBI, PEIyIICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue 1nenu u cetu. AOUOTHYECKHE OJIOKHU
skocucteM. [TouBbI M Wbl B 3kocucTeMax. KpyroBopor BelIecTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OCHOBHBIC  TIOKa3aTeIM  JKOCHCTEMBbl. buomacca U NPOTYKIUAL.
DKOJIOTHYECKHUE TTUPAMUIbI YUCeN, 0MOMAacChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @ayxmyayuu.
HamnpapneHnnbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuu. [lepBudHbIe U
BTOPUYHBIE CYKIIECCUM W WX IPUYHMHBL. AHTPONOTCHHBIE BO3JCHCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOriectBo. buopaznooOpasue u mosiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKocucmemvl Mopeu U
0Keanos8. Ixocucmemovl MYyHOpP, 1eco8, Cmeneli, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznnuuns
MEXy aHTPONOT€HHBIMU U MPUPOJIHBIMU SKOCUCTEMaMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opojackas
baopa u dayna. CuHaHTpomHu3aIUs TOpOJCKoM ¢ayHbel. buonornueckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OpPraHU3MOB B
skocuctemax. Ponv kackaonoco 3gpgexma u 6udo8-30uhukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUM U BEIIECTB MEKIY
CMEXHBIMU 3KOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISILIMKA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOI€HHBIX BO3JIEHCTBUM.

Mexanuzmol 8030eliCmaus 3a2psA3HeHUl PA3HbIX munos Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo10510T1sl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOI€HHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OWOLIEHO3a»,  «DKOCHUCTEMA

IIMPOKOJTUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IpynInbl OPraHUu3MOB B 3dKocucTeMe», «KpyroBopoT BeHIECTB B JKOCHCTEME,
«llenun nuranus (macTOUIIHAS, JETPUTHAS)», « IKOJIOTHUECKAs MUPAMUJIA TUCEID»,
«IJKonorudeckas nmupamuaa OMOMacchly», «IKOJIOTHYECKas MUpaMUIa SHEPTUNY,
«O06pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBeHHE jieca mocie
noxkapa», «9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB M MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypOoskocucTem.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia IMTHII |
3Bepeit, repObapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0o3KOCUCTEMBDY.



Jlabopatopuasi padora «M3ydyeHue paszHooOpaszusi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKypeHsi «DKCKypCcHUsi B TUIIUYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSiK,
CJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeHsl «IJKCKypcHsl B arposkocucteMmy (Ha Iojie WiIM B TEITUYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmiemnanerapHass oOojiouka 3eMIIM, TJ€ CYIIECTBYET WM
CYILIECTBOBAJIA KM3Hb. PazBuTHE MpecTaBiIeHUN O 6H00¢)epe B Tpynax 3. 3rocca.
VYuenune B. U. Bepuanckoro o 6uochepe. Obnactu 6uocdeps! u e€ cocran. XKupoe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cylIlecTBOBaHUs Ouochepbl. OcobeHHOCTH OHMOCPEphl Kak
rio0abHOM 3KOCcHCTeMBbI. JJuHamMudeckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTH SIBICHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o Omome. OCHOBHbIE OMOMBI CYIIM:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHBIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOTTMYECKHUE JIECa, BRICOKOTOPhs. KilnMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaja 1
onocdepHbIX PYHKITUH.

JeMmoHcTpanuu

[Toptpetsi: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopoT kwuciopoga B mpupojie»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Knumatuueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIMpoKOINCTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gec.

Oo6opynoBanue: repbapuu pacTeHUMN pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPHU3UChI M WX NpuuuHbl. Bo3zaeiicTBue uenmoBeka Ha
Onocepy. 3arpsisHeHHe BO3AymIHON cpenpl. OxpaHa Bosjgyxa. 3arps3HeHHE
BoAHOM cpenbl. OxpaHa BOJIHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENIbHBIA M KUBOTHBIA MUp. OXpaHa
PACTUTENBHOTO M XUBOTHOTO MHpa. OCHOBHBIE MPHUHIUIIBI OXPaHbl MPHUPOIBI.
Kpacasie xHuru. OcobGo oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl 1 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIIMIBI YCTOMYMBOTO PA3BUTHUS UYEIOBEYECTBA U MPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMNOSB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AbHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIEICTBUA.

Pa3BuTne METOJOB MOHUTOPHMHTa pa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie UCCIeO008aHUs nepexooa K pecypcocbepezaiouei U
KOHKYPEHmMOCnocobHotl dnepeemuke. buonozuueckoe pasnooopasue u buopecypcui.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowjue OOCMYn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOBb
aKopeabuIumayuu dKocucmem U cnocooos 6o0pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpyxkyus mopckux u HazemHbIX 9KOCUCTEM.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arps3HeHHe  atMocepb»,  «3arps3HEHHe
ruapocdepsl», «3arpsizHeHue mouBby, «llapaukoBeii  AdpdexT», «Ocobo
OXpaHsieMbIe MPUPOJIHBIE TEPPUTOPUNY», «MOJENN YIPABISIEMOTO MUPAY.



O6opynoBanue: ¢otorpa@uu oXpaHsS€MbIX pacTEHUUW U KUBOTHBIX KpacHoii
KHUTH Poccuiickon Odenepauuu, KpacHoit KHUTH pEruoHa.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHS
OoOydJalomMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTanpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHHUS MPOTPAaMMBI IO OHOJIOTUH
BBIJICJICHBI CIICYIONIHME COCTABJIAIONINE: OCO3HAHHWE OOYYaIOIMIMMUCS POCCUMCKON
IPpKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONpPEACNICHUIO, Haluuue momueayuu K OOy4YeHUIO  OHOJIOTHH,
yejleHanpasienHoe pazeumue BHYTPEHHHUX YOEXICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIIMN Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIONTUXCS PYKOBOACTBOBATHCS B CBOCH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTaHOBKaMHU, MPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO0  OOpa3oOBaHUs, Haluyue  NpaoOCO3HAHUSL  DKOJIOTHYCCKOU
KYJIBTYPBI, CHOCOOHOCMU cmMasums 1IeIIA U CTPOUTH KU3HEHHBIC TUTaHBI.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHHS IIPOTPAMMBI 110 OMOJIOTHH JOCTUTAIOTCS
B E€IUHCTBE Y4YEOHONM M BOCHHUTATEIBLHOW JEATEIBHOCTH B COOTBETCTBUH C
TPAJULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE MpaBWIaMHU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpoIleccaM CaMOITO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH MO3UIMHU JIMYHOCTH, MNATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY TPyJa M CTapllieMy IOKOJICHHIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIECHHUS K KYJbTYPHOMY HACJICAUI0 U
TPaJUILIUMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupoae U
OKPY’KAIOIIEH Cpee.

JIngyHOCTHBIE pE3yibTaThl OCBOSHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSM POCCHMCKOTO OOIECTBa, PACIIMPEHUE XHU3HEHHOTO
ONBITAa M OMbITA JICSITEILHOCTH B MPOIIECCE peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YJaIOIIEerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YyBaKCHUE
3aKOHa W MIPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€ATEIBHOCTH TIPU CO3JdaHUU
y4eOHBIX MPOCKTOB, PEHICHUH YYCOHBIX M IMO3HABATENIBHBIX 3aJ1a4, BBITOJIHECHUU
OMOJIOTHYECKHUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTpPEACNATh COOCTBEHHYIO TMIO3HMIIMI0 TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSTH €€;

YMEHUE yUYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSKICHUSIMU, KyJIbTYPHBIMUA [IEHHOCTSIMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TMIPOILIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX W UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAaHUTAPHOW U BOJIOHTEPCKOM JIE€ATEIIBHOCTH;



2) IATPUOTHYECKOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh pPOCCUICKOMN IPpaKIaHCKOMN UJEHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUA K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE.
PonuHou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACJIEANIO U MAMSITHUKAM MPHUPOIBI,
JTOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIaJ POCCHUMCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuUTHE OWOJOTWMH, MOHUMAHUS 3HA4YE€HHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy>KeHHIO U 3ammte OtedecTBa,
OTBETCTBEHHOCTH 3a €T0 CYy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHHUE JTyXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOA;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3[JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPUHATHUS LEHHOCTEH CEMEMHON JKW3HU B COOTBETCTBUU C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOILMOHAJILHOIO 0JIaronoJIyYns:

NOHMMAHUE U peaju3alus 370pOBOTO U 0e30MacHoro obpasza KU3HU
(3mopoBOE€  TUTaHUE, COOJIIOJICHHE TUTHEHUYECKUX TIPaBUI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXa, peryspHas duznueckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE UEHHOCTU TMPaBUJ HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

WHTEpEC K pa3InuHbIM cdepam npodhecCHOHANTBHON JESTEIHbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  Pean30BBHIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30BaHUI0O U CaMOOOpA30BaHHMIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3K0JIOrH4eCKOro BOCIIMTAHUS

HKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHWE K TPUPOJIEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHMS;



MOBBIIIICHUE YPOBHS OSKOJOTHYECKOW KYyJIbTYphI: TNPHOOPETCHHUE OIbITa
IUTAHUPOBAHMUS TIOCTYIIKOB M OIICHKHM WX BO3MOXHBIX TIIOCIEACTBUU IS
OKpY’KaroIen Cpeibl;

OCO3HaHHWE TJI00AIBHOTO XapakTepa IKOJOTHYCCKUX MPOOJIeM W IMyTeH ux
pEIICHNUS;

CIIOCOOHOCTh HCTIOJIB30BaTh MpHOOpETacMble MPH HM3YyUYEHUH OMOJIOTHH
3HaHWS W YMCHHS TPU PEIICHUU TPpoOJieM, CBS3aHHBIX C paIlMOHATBHBIM
IPUPOIOTIONB30BAaHUEM  (COONIOJICHUE TpaBUI  TOBEJACHUS B TPHUPOJIE,
HAIPaBIICHHBIX HAa COXpPAaHCHHWE pPAaBHOBECHsI B OSKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, Orocdepsl);

AKTUBHOC HETPUATHE JCHCTBHUH, TNPUHOCIIINX Bpel  OKPYXKaromIeH
IPUPOJTHON Cpefie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUATHBIE DKOJIOTHUYECKUE
MIOCIICACTBHSI MPEATNPUHUMACMBIX IEHCTBUH U MPEIOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO IKOJIOTHYECKOTO MBIIIICHUS, SKOJIOTHUECKON KYIbTYPHI,
OTIbITa JeSTEIIbHOCTH IKOJIOTUYECKOM HAIPaBICHHOCTH, YMCHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIBHON, KOMMYHHKATHBHOW ¥ COIIMALHOM
MIPaKTUKE, TOTOBHOCTH K YYaCTUIO B MIPAKTUYECKOMN JIEATETLHOCTH SKOJIOTUYECKOM
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU U OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOTO Ha JIMAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATENIbCKOM KYJIBTYphl KakK CpeJICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE Ccrnenu@uKkd OUOJIOTUM KakK HayKd, OCO3HaHUsA €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YelOBEKa U
OOIIECTBA, B IO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUU MpodiieM
COXpaHEHUs PUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISI COBPEMEHHOM IHMBHIIMA3AIUU:
oOecrieueHuss HOBOIO YpPOBHS PAa3BUTHSA MEAMUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBHIXOJIa M3 III00ATBHBIX IKOJIOTHYECKUX MPOOJieM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHYECKUX 3HAHMM B MEIAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpPYyeMO
PU U3y4YEeHUU OMOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, MUCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIET0 MUPA W MPOUCXOANINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOUEHMsS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIINXCS JJAHHBIX C IIEJIBIO TIOJIYYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS IS
perieHus MpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAHHWE IIEHHOCTH HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO AEATEILHOCTh HHIUBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh W  CIHOCOOHOCTh K  HENpPEepPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHBIG PE3yIbTaTbl OCBOCHMUA y‘IC6HOFO nmpeamMceTa «buonorus»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/IH MHUPOBO33PCHUA o6yqa}011mxc51
MCKINCHOUIITIMHAPHBIC (MG}KHPCILMCTHLIG) O6IHeHayIIHBIC IMOHATHA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTUHbI MHpPA H CHCHI/I(bI/IKy MCTOJOB IIO3HAHMA,
HCIIOJIB3YCMBIX B C€CCTCCTBCHHBIX HAyKax (BGHICCTBO, QHCPIHU:A, ABJICHUC, ITPOLCCC,
CHCTCMaA, HaquLIﬁ (1)3.KT, IMIPpUHOUII, TUIIOTE3a, 3dKOHOMCPHOCTL, 3aKOH, TCOPHA,
HCCICOAOBAHUC, H8,6JII-0,Z[CHI/IC, HN3MCPCHHUC, OKCIICPUMCHT )41 zxpyme);
YHUBCPCAJIBHBIC y‘I€6HBIe I[GﬁCTBPIi[ (HOSHaBaTeJIBHBIC, KOMMYHHKATHUBHBIC,

peryJISTUBHBIC), obecrieunBaroIIIe dbopmMupoBaHUe GyHKITMOHATBHOM
ITPaMOTHOCTH ¥ COIMAJIBHONH KOMIICTCHIIMM OOYYaroIUXCs; CHOCOOHOCTH
00yJaronuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIUTUTMHAPHBIC,

MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEpPCAIbHBIC Yy4YeOHBIC JCHCTBUS B
MO3HABATEJILHON 1 COIMAIbHON MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTHUM Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus y oOydaromierocss OyayT chopMHpoBaHbl TMO3HABATEIbHBIC
YHUBEpCAIbHBIC YUeOHbIE ACHCTBHS, KOMMYHUKATUBHBIC YHHUBEPCAIbHbBIC yUeOHbBIC
JEWCTBUS, PETyJATHBHbIE YHUBEpPCAJIbHBIC Y4ueOHBIE JEHCTBHUS, COBMECTHAas
JIESITCIIbHOCTb.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS IPOTpaMMBbl CpPETHEro OOIIero
00pa3oBaHus JIODKHBI OTPaXkKaTh:

OBaanenne YHHBeEpPCATbHBIMH Y4eOHbIMHU NMO3HABATEJbLHBIMH
NeHCTBUSIMU:

1) 0a30BbIe JJOrHYecKHe AeiiCcTBHSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cUHTE3a, CPaBHEHHMS, KiIacCU(UKaAIIUKA, 0000IEHHUS ), pPACKPBIBATh CMBICII
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH MOHITHUSIMH ),

OMpEeNeNATh IENd JACATEALHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TOCTABIICHHBIMHU IICIISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHE MOHATHUS JUIsl 0ObSICHEHUS (PAKTOB M SIBJICHUN
YKUBOM MIPUPOLBI;

CTPOHUTH JIOTHYECKHUE PACCYXXJICHHUS (MHIYKTUBHBIC, JEIYKTHUBHBIC, TIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B pacCMaTPUBACMBIX
SBIICHUAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS,

MIPUMCHSITh CXEMHO-MO/IETbLHBIE CpelncTBa JUIS peACTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKkKe  TMPOTUBOPEYMH  pa3sHOTO  poja, BBIABICHHBIX B Pa3IUYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaTeiBaTh IJIAH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMCEIOITUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,

KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUSI,

pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.

2) 0a30BbI€e HCCIEeI0BATEIbCKHE JeHCTBHS:

BJIAJICTh HABBIKAMH y4e€OHO-MCCIIEIOBATENBCKOM U MMPOSKTHOM JESITEIIbHOCTH,
HAaBBIKAMHM  pasperieHus mpoodyieM, CHOCOOHOCThIO W  TOTOBHOCTBIO K



CaMOCTOATENbHOMY MOUCKY METOO0B PELICHUS! TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBbIE BHUJbI JIESITEIBHOCTU IO TMOJIYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalH, MNPeoOpa3oBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh U (OpMyIupoBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOM
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIISAITh NIPUUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIleHUs, HaXOAUTh apryMEHThl HJisl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE pEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIICCTBJISTh 1IE€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M IPAKTUYECKYIO 00JIacTh
KU3ZHENIEITeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJIEH, MpeJiaraTb OpUTrMHAIbHBIE MOJXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIEC PEIIICHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEparype, OHOJOTUYECKUX CIOBapsiX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
UH(OPMAIUIO PA3IMYHBIX BUJIOB U (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATDH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHSTH PAa3IMYHbIE METOJbI MIPHU MOUCKE U
otOope Omosornyeckor MHGOpMAaIN, HEOOXOAMMOM ISl BBHITTOJIHEHHS Y4€OHBIX
3ajay;

npUOOpETaTh OIBIT MCHOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTHUMANbHYIO  (OpMYy  TIPEICTaBIICHUS
ouonornyeckor uHpopmaluu (cxembl, rpaduKky, TUarpaMMbl, TAOIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA SA3BIK B Ka4yeCTBE CpEACTBA MpH pabdoTe C
Ononornyecko MHPOpPMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHUE  CPEICTBA
HaTJISITHOCTH;

BIAJCTh  HaBBIKAMHM  pAacloO3HAaBaHMs W 3alUThl  WH(OpMaIuHy,
nH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oomenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXmTaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpeJiaraeMoi
3a/lay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX yYaCTHUKOB
JMajora Wik JUCKYCCUN);



pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIEHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYyaluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh Pa3IUYHBIMU CIOCOOAMHU OOIEHUS M B3aMMOJICUCTBUS, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpEeKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAs AeATeJIbHOCTD:

MOHUMATh M MCIOJH30BaTh MPEUMYILECTBA KOMAHAHOW U MHAMBUAYaJIbHOM
paboOThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJIEHCTBUSA MPHU PEILICHUN Yy4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUM C y4y€TOM OOLIuX
HMHTEPECOB M BO3MOKHOCTEH Ka)KI0ro YjieHa KOJUICKTHBA,;

OpUHUMATh 1eJId  COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHHUIO: COCTaBISATh IUJIaH JCHCTBUMH,
pacmpeienarh pojad ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padOThI;

OIICHMBATh KauyeCTBO CBOETO BKJIAJla M KaXKIOTO Y4YaCTHHKA KOMAaH/bl B
o0l pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HWJEW C TO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYHIIECTBJISATh IMO3UTUBHOE CTPATETUYECKOE TMOBEJACHUE B PA3TMUHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBj1aieHHe YHHBEPCAJIbLHBIMH PeryJISTUBHBIMHU JeHCTBUSMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBJIICHUS MpoOJieM M UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaX MO OTHOIIEHHUIO K JKMBOW MPUPOJE,
CBOEMY 3JIOPOBBIO U 3[TOPOBBIO0 OKPYKAIOIINX;

CaMOCTOSATENLHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIISTH
po0JIeMBbl, CTaBUTh U (HOpPMYyITUpOBaTH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOATENILHO COCTABJISITH IUJIAaH PEIICHUS TNpoOsieMbl ¢ YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAUIINH B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TIOBBINIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JICSTEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  peQUIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TIPOIECCOB, WX pE3YyJIbTAaTOB W
OCHOBAHHM, MCIOJb30BaTh MPUEMBI peIICKCUU [JIsl OIEHKU CHUTYalluH, BhIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEHICHUS MO0 HUX
CHUKECHHUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TPU aHaIu3e pe3yJbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

PUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

IPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTUX TPU aHaIu3e pe3yIbTaToOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMIHNOKH;

pa3BHUBaTh CIIOCOOHOCTh TOHUMATh MUP C TTO3UITUH IPYTOT0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pE3yNbTaThl OCBOCHMSI COJEP)KaHUS Y4YeOHOro MpeaMmera
«buonorusi»y Ha yriayOJI€HHOM YpOBHE OpHEHTHPOBAHBI Ha OOECIeYeHHE
npoduibHOoro  oOydeHuss  oOyvarouuxcst  Owonmoruu. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HAYYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUH 1O
OCBOCHHIO, UHTEPIPETALMHN U MPEOOPa30BaHUIO 3HAHUM, BUIBI JAEATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peaybHBIX KU3HEHHBIX cUTyarusix. [IpenMeTrHbie pe3ynbTaThl MPEACTABICHBI MO
rojilaM U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kslacce JOJIKHBI OTPAKATh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ U POJH OHOJIOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpA, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palMoOHAJIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHMCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYACT:
OCHOBOITOJIAra0NIe OHOJIOTMUYECKHUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKAa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocomMHasi Teopust
HaciencrBeHHoctu T. Moprana), yuyenus (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W TMPOUCXOXKACHUS  KYJIbTYPHBIX  PACTCHHi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIICIUICHUS, YUCTOTHI TaMerT,
He3aBUCUMOTO HaciedoBanuss [.  Menzaens, TroMoJIOTMYECKUX pSAIOB B
HACJIEICTBEHHOM M3MEHYHUBOCTU H. . Basunoga), MPUHLIATIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMU METOJaMU HAyYHOTO IIO3HAHMS, HCIOJIB3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINHCAaHUE, W3MEpPEHUE,
HaOJII0ICHUE, DKCTICPUMEHT);

yYMEHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJETOYHBIX OpPTraHW3MOB, B TOM YHCJE
OakTepuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJOBEKa, IPOIIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BEmIeCTB (MeTaboIn3M), MPEeBpaIleHUs YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTpOdHOTO TUIIOB MHUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, ME€H03a, TaMeTOTeHe3a, IMOPUOTEHE3a, TOCTIMOPHOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  HWHAWUBUAYAJLHOTO  pa3BUTHA  oOpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXIy OPTaHOMJIAMH KIETKH W HX
GYHKIUSIMHE, CTPOCHHEM KJIETOK Ppa3HBIX TKaHeW MU WX (QYHKIUIMH, MEXITY
OopraHaMu M CHCTEMaMH OpPraHOB Yy pacTeHWH, JKUBOTHBIX M YEJIOBEKAa U MX



GyHKUMSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSAMHU, MEXAY 3Tarnamu
OoOMEeHa BEIIECTB, ATaraM KJIETOYHOTO I[UKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
ATanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dhakTOpamMu cpeibl OOMTaHUS;

YMEHUE BBISABJIATh OTIMYMUTENIbHBIC MPU3HAKU >KUBBIX CHUCTEM, B TOM UHUCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHUE peniaTh OMOJOTUYECKUE 3aa4, BBIABISITH TIPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXKJIY UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBJICHUSIMU, J1€71aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OpATOPHbIE U MPaKTUYECKUe padOThl, COOMIOIATh
IpaBuJIa MpU padboTe ¢ y4COHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs 1elb MCCIEIOBAaHUS, aHAJU3UPOBATH IOIYUYCHHBIC
pe3yabTaThl U JeaTh BHIBOIBI,

YMEHUE Y4YacCTBOBaTh B y4e€OHO-HCCIIEIOBATEIBCKON padoTe MO OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEJACTaBIATH  MOJYYEHHBIE  PE3yJbTaThl HA  YYEHHUYECKHX
KOH(epeHIusX;

yMEHHUE OIICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIEOBAaHUN B
obmacth  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILTIOIOTBOPEHHE, HAMPABICHHOE M3MEHEHHE T'€HOMa M CO3/laHHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oymymiedl mpodeccruoHanbHON
JESATETLHOCTH B 00JacTH OUOJIOTHH, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIiAyOJIsTh MO3HABATEIbHBIN
WHTEpEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJIOTUYECKOro oOpa3oBaHMs B OpraHU3alMsIX CPEIHEro
po(eCCHOHAILHOTO U BHICIIETO 00pa30BaHU.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAaHUM O MECT€ U POJH OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHON E€CTECTBEHHO-HAYyUYHOMN
KapTUHBI MHpA, B TO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKe B PEHICHMH BOIMPOCOB PAIMOHAIHLHOTO
MPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHMS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHMOJIOTHH,

YMEHUE BJAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TIOHUMAHWE CYIIHOCTH OCHOBOMOJIATAIONUX OHOJIOTHYECKUX
TEPMUHOB M TOHSTHM (BHJ, dKOCHUCTEeMa, Ouocdepa), OMOTOTUYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHUS
(A. H. CeBepiioBa — 0 myTsiX U HampasieHusx 3Boatouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus J[x. Xapaum m B. BaiinbGepra,
3apoapiieBoro cxojacrea K. M. boapa), mpaBuna (muammyma FO. JlnOuxa,
HKOJIOTMYECKON NHUpaMubl 3HEPTruM), rumnore3sl (runoreza «mupa PHK» V.
['un6epra);

yMEHUE  BJQJ€Th  OCHOBHBIMM  METOJaMW  HAyYHOTO  TIO3HAHUS,
WCITOJIb3yEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M IKOCHCTEM
(ommcanue, u3MepeHue, HaONIOJCHHE, DKCIIEPUMEHT), CIOCO0aMU BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;



YMEHHE BBIICISTh CYIICCTBCHHBIE MPH3HAKW: BHJIOB, OHOTCOIIEHO30B,
IKOCHCTeM H Ouocdepbl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO oroopa, QJJIOTIATPUYECKOTO U CUMIIATPUIECKOTO
BUI000pa30BaHusl, BIUSHUS IBIKYIIAX CHJI DBOJIIONUU HAa TEHOMOH]T TIOMYJISAIINH,
MIPUCIIOCOOICHHOCTH OPTaHMU3MOB K Cpejie OOMTaHMs, YepeIOBaHUS HAIPaBICHUI
IBOJIIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHCTEMAX;

YMECHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXAYy TNPOIECCAMH SBOJIOINH,
JIBYOKYITUMH CHUJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTaMHU Pa3lIMYHBIX JKOCHUCTEM M
MPUCTIOCOOICHUSIMHA K HUM OPTaHU3MOB;

YMEHHE  BBISABJIATH  OTJIMYUTEIbHBIC  TPU3HAKH  JKUBBIX  CHCTEM,
MIPUCIIOCOOICHHOCTh BHJIOB K cpelie OOWTaHWs, aOMOTHYECKMX W OMOTHYECKHX
KOMIIOHCHTOB  JKOCHCTEM, B3aUMOCBs3€H OpraHM3MOB B  COOOIIECTBAX,
AHTPOTIOTCHHBIX N3MEHEHHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CHUMBOJIMKY JUJIsl TOKA3aTEIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYCCKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOMTaHNs, CTUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHUS MHOTO000pas3usi BHJIOB H
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUECTBA;

yMEHUE peniaTh OMOJOTUYECKUE 3aa4U, BHIABISITH TPUUMHHO-CIICICTBEHHBIC
CBSI3U MEXKJTy UCCIIEAYEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSIMHU, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKHUE PpadOThI, COOMIOIATH
npaBuiia npu paboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, IMPOBEPSITh HX OKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I1€JIb KCCIEIOBAaHUSA, AaHAIU3UPOBATH IOJYYEHHBIC
pe3ynbTaThl U JeaTh BHIBOIBI,

YMEHUE Y4YacCTBOBaTh B y4eOHO-HCCIIEIOBATEIBCKON padOTe MO OHOJIOTHH,
HKOJIOTUU W MEJIMIIMHE, MPOBOJAUMON Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEJNCTaBIATH  IOJYYCHHBbIC  pe3yJbTaThl Ha  YYCHUYECKUX
KOH(DepeHIusX;

YMEHUE OIEHWBATh THIMOTE3bl M TEOPUU O TIPOUCXOKIECHUU JKU3HH, YEIOBEKa
U YEJIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUIX U CHOCO0axX MpeaoTBpaIeHUs
ri100aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymied mpodeccruoHambHOM
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TIPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO35SHCTBA, MHUIIECBON
MIPOMBIIIUICHHOCTH, YIIyOJATh TIO3HABATENbHBI WHTEPEC, HaIlpaBJIEHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccurt U MPOJODKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOPECCUOHAIBHOTO U
BBICIIIETO 00pa3oBaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumMmeHoBanue KoaundecTBo 4acoB
dyeKkTpoHHBbIE (LM POBbLIE)
n/ pa3iejioB H TeM KonTtpoJubHbie IIpakTuyeckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
n MporpamMmMbl padoThI padoThI
Bubmunoreka IIOK
1 buoiorus kak Hayka 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
) JKuBnle cuCTEMBI U X 5 bubanoreka LIOK
A3y4YEeHUE https://m.edsoo.ru/863e6122
bubanoreka LIOK
b
3 HOTIOTHA KIICTKH 2 0.5 https://m.edso00.ru/863e6564
4 XuMuueckas 10 ! Bbubmanoreka [IOK
OpraHu3anus KJIeTKU https://m.edsoo.ru/863e674e
5 Crpoenue u GyHKIUU 9 5 bubmuoreka [JOK
KJIETKU https://m.edsoo.ru/863e674e
OOMeH BelIeCTB U
6 peBpa eII?I/Ie SHEPTUHU 9 1 bubmmorexa OK
peBpall p https://m.edso0.ru/863e674¢
B KJIETKE
HacnencrBennas bubmanoreka [IOK
7 uH(popMaIus u 9 0.5 https://m.edsoo.ru/863e6122
peanu3anus €€ B KJIIETKE https://m.edsoo.ru/863e632a
g JKu3HeHHBIN KT 6 : bubnnoreka IIOK
KJIETKHA https://m.edsoo.ru/863e6122
9 Crtpoenue u GyHKIIUA 17 1.5 bubnuoteka [IOK




OpPraHu3MOB https://m.edso0o.ru/863e6564
10 PasMmuoxeunne u g L5 Bubmuoreka IIOK
pa3BUTHE OPTaHU3MOB ' https://m.edsoo.ru/863e674e
I'enernka — Hayka o
1 HACJICACTBCHHOCTH U 5 0.5 bu6nuoreka [IOK
U3MEHYHUBOCTHU ) https://m.edsoo.ru/863e674¢
OpraHU3MOB
2 3aKOHOMEPHOCTH 10 { bubnuorexa [HOK
HAaCJIEJICTBEHHOCTH https://m.edsoo.ru/863e674e
bubmanoreka LHOK
3aKOHOMEPHOCTH
13 6 1 https://m.eds00.1ru/863e6122
MSMCHHUBOCTH https://m.edsoo.ru/863e632a
bubanoreka LIOK
14 r
creTiia fertopeia 3 0.5 hitps://m.edsoo.ru/863e6122
15 Cenexiust OpraHn3MoB 4 1 Bubmmorexa IIOK
Hwt op hitps://m.edsoo.ru/863e6564
buorexHonorus u
16 CUHTETUYECKAS 4 bubmiorexa IJOK
https://m.edsoo.ru/863e674e
onoorus
bu6mmoreka [IOK
17 P
C3CPBHOC BpeMit 1 https://m.edsoo.ru/863e674e
OBILIEE KOJIMYECTBO
102 13

YACOB 110 ITPOTPAMME




11 KIIACC

Ne HauMeHOBaHHE KoandecTBO 4acoB
dieKkTpoHHbIe (LM POBbLIE)
n/ pa3iejioB H TeM KonTtpoJbHbie IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE PecypChl
I NporpamMmmsbl padoThI padoThl
3apoXkKACHUE U pa3BUTHE
ABOJIIOIMOHHBIX 4 bubmuorexa [JOK
MPEJCTABICHUH B https://m.edsoo.ru/863ea20e
Oouosiorun
) MuxkposBotonus u eé 14 ) bub6nuoreka [JOK
pe3ysibTaThl https://m.edsoo.ru/863e9da4
3 MakposBosronus u eé 6 bubnmnoreka HOK
pe3ynbTaThl https://m.edsoo.ru/863e9ed0
[Ipoucxoxaenue u
4 a3BUTHUC JKU3HU Ha 15 1.5 brbmmorexa [TOK
P ' https://m.edsoo.ru/863e9cle
3emie
IIpoucxoxnenue
5 qeITOBeKA — 10 ! bu6mmoreka [IOK
https://m.edso0.ru/863e9570
AHTPOIIOT€HE3
DKOJIOTHS] — HayKa O
B3aUMOOTHOIIEHUSX
6 OpraHu3MOB U 3 0.5 bubmuotexa [JOK
HaJOpraHU3MEHHBIX ) https://m.edsoo.ru/863ea20e
CUCTEM C OKpY Karolen
cpenou
7 Opranusmsl 1 cpesa 9 1.5 bubmmoreka [IOK




YACOB 110 I[TPOTPAMME

oOHuTaHus https://m.edsoo.ru/863e9da4
g DKoJIOrus BHIOB U o 0.5 bu6nuoreka [IOK
MOMYJISIIUANA ' https://m.edsoo.ru/863e9ed0
DKoJIorust COOOIIECTB.
9 DKOJIOTHYECKUE 12 0.5 Bubmuorexa IOK
) https://m.edsoo.ru/863e9cle
CUCTEMEIL
10 Buocdepa — rmobanbHast 6 bubnmoreka [JOK
HKOCHUCTEMA https://m.edsoo.ru/863e9570
1 YeaoBek u 6
OKpY>Karolas cpea
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO
102 7.5




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC
Ne KoanuectBo yacoB
JJIeKTPOHHBbIE U(PPOBHIE
n/ | Tema ypoka KoHTpoabHbIe IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
n padoThI padoThI
buonorus kak KomriekcHas bubaunoreka [IOK
1 HAayKa U KaK 4acThb 1 https://m.edsoo.ru/863e6122
COBPEMEHHOTO O0IIECTBA https://m.edsoo.ru/863e632a
) JKuBbie cucTeMbl U UX 1 bubaunoreka [IOK
CBOMCTBA https://m.edso0.ru/863e6122
3 YpoBHEBas opranusanus ! bubanoreka [IOK
JKUBBIX CUCTEM https://m.edsoo.ru/863e6564
Hcropus oTKpbITUA U
bubnuoteka [IOK
4 U3y4YeHUs KIIETKHU. 1
https://m.edso00.ru/863e674¢
Knerounas Teopus
Mertoasl MOJIEKYIIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabota
«3yuenne meTon0B
5 KHeT}Z)quOITI ouoJioruu 1 0.5 bubmmorexa [IOK
) https://m.edso00.ru/863e674¢
(xpomarorpadus,
anexTpodopes,
muddepennmanpHoe
uentpudyruponanue, [1L[P)»
6 XUMHYECKUN COCTaB KJIETKU 1 bu6mmoreka [{OK




https://m.edsoo.ru/863e674e

MI/IHepaHBHHC BE€IICCTBA

7 KJIETKH, UX OMOJIOTHYeCcKas
pob
Opranuyeckue BelecTBa
KJIETKUA — OEJIKH.

g JIaboparopHast pabota 0.5 bubnuorexa [JOK
«OO6HapyxeHHe OEJIKOB ¢ ' https://m.edsoo0.ru/863e6b72
MTOMOIIIBIO0 KaYeCTBEHHBIX
peaKuuii»

9 CaoticTBa, Knaccudukanms u bubnnoreka [JOK
¢byHKIMN OEIKOB https://m.edsoo0.ru/863e6b72

10 Oprannyeckue BelecTBa bubnuoreka [IOK
KJIETKU — YIJICBOJBI https://m.edso0.ru/863e6870

11 Opranndeckue BelECTBa bubnuorexa [JOK
KJIETKU — JTUIUIBI https://m.eds00.ru/863e6870
HykIieMHOBBIE KUCITOTHI.

JHK u PHK. JIaGopaTopHas

12 pabota «VccrnenoBanue 0.5 bubnnorexa [JOK
HYKJIEUHOBBIX KHUCJIOT, ' https://m.edsoo.ru/863e6d5c
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY
Crpoenue u pynkuun ATO.

13 HApyrue Bu6noreka [IOK
HYKJIe03uTpUdochaTel https://m.edsoo.ru/863e6dSc

(HT®)




Cexsenuponanue JIHK.
MeToapl TEHOMUKH,

bu6mmoreka [JOK

14
TPaHCKPUIITOMUKH, https://m.edsoo.ru/863e6d5c
MIPOTEOMUKHU
15 MeToibl CTPYKTYPHOM bubnuorexa [JOK
onooruu https://m.edso0o.ru/863e6e88
16 THOBI KJIIETOK.
[IpokapuoTnyeckas KjieTka
CrpoeHue 3yKapuOTHUECKON
P viap bubmuoreka [JOK
kieTku. [IpakTnaeckas
17 ABora «I3VieHILe CRONCTE 0.5 https://m.eds00.ru/863e61f0
P . yd https://m.edso00.ru/863e716¢
KJICTOYHOM MEMOpaHbI»
. bu6mmoreka [IOK
[ToBepxHOCTHBIM anmapat
18 CTeTKH https://m.edsoo.ru/863e6ff0
T https://m.edsoo.ru/863e716¢
OnHoMeMOpaHHbIe
OpraHOUJIbI KJIETKH.
bu6mmoreka [JOK
[IpakTuueckas pabota
19 T T — 0.5 https://m.edso0.ru/863e6ff0
3yHcHHC 4 c https://m.edso00.ru/863e716¢
IIATOILIa3MBI B
PaCTUTENBHBIX KIIETKAX»
[TonyaBTOHOMHBIE
OpraHOM/Ibl KJIETKH:
MUTOXOHJPHH, TNIACTHIBI.
20 P A 0.5

JIaGoparopHas paboTa
«HccrnenoBanue mia3mMoan3a
U JIeTUTa3MOJIN3a B




PaCTUTECIIBHBIX KIETKAX»

21

HememOpanHubie opraHou bt
KJIETKH

22

Crtpoenue u QyHKIMHU Aapa

bubmuoreka [JOK
https://m.edso0o0.ru/863e6ff0
https://m.edsoo.ru/863e716¢

23

CpaBHuTeNbHAS
XapaKTePUCTHKA KJICTOK
sykapuort. JlabopaTopHas
pabota «/3ydeHne cTpoeHUs
KJICTOK Pa3JIMYHBIX
OpPTraHUu3MOBY

0.5

24

AccumMusALus u
JTUCCUMMJIISLIUS — JIBE
CTOPOHBI META00IHU3MA.
Tumnbl oOMeHa BelecTs.
JIaGoparopHas pabota
«M3ydyeHne KaTaIuTHYECKON
aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMHJIa3bl WIn
Kartasa3bl)»

25

DepMEHTATUBHBINA XapaKTep
peaKuuii KJI€TOYHOTO
MeTaboau3Ma.
JlabopaTopHas pabota
«3yuenue
(hepMEeHTaTUBHOTO

0.5




pacliCIuICHUA IMEPOKCHUIA
BOJOpOaa B paCTUTCIIbHBIX U
KHUBOTHBIX KJICTKax»

26 benku-akTuBaTopbl u GeNKu- bubnmoreka [JOK
WHTUOUTOPHI https://m.edsoo.ru/863e796e
7 ABToTpO(HBIH THIT 0OMEHa
BEIIECTB
bu6mmoreka [IOK
28 O
OTOCHITES https://m.edsoo.ru/863e7c98
XemocuHTe3. JJabopaTropHas
29 pabota «CpaBHeHUE 0.5 bubnuorexa [JOK
MPOIIeCCOB (POTOCHHTE3A U ' https://m.eds00.ru/863e7c98
XEMOCHHTE3a»
AHa’poOHbBIE OPTaHU3MBI.
Bupl OpoxeHus.
30 JIaGoparopHas paboTa
«CpaBHEHHE NIPOLIECCOB
OpOXKEHUS U JBIXAHUS»
AdpOoOHBIE OPTaHU3MBI.
31 9T§HH JHE feTquCKOFO bubmmorexa [OK
p https://m.eds00.ru/863e766¢
oOMeHa
DHeprus MeMOpaHHOTO
3 I'PaJUEHTa IPOTOHOB. bubnnorexa [JOK
Cunte3 ATO: pabota https://m.edso0.ru/863e766¢
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuuHOro




CHHTC3a

Tpanckpunuus —
34 .
MatpuuHblii cuaTe3 PHK
bubmuoreka [JOK
35 T ed
PAHCILIIHA 1 €€ STalibt https://m.edso00.ru/863e796e
KoaupoBanue aMMHOKHCIIOT.
36 Poaw pubocom B GrocuHTe3e
Oenka
37 Opranu3zanus resoma y
MIPOKAPUOT U DYKAPUOT
MonekynsapHble MEXaHU3MBbI
38 9KCIIPECCUU FE€HOB Y
3yKapuoT
Bupycel — HekneTouHbIe
(OpMBI XU3HU U
39 0o0JUTaTHBIC MaPA3UTHI 0.5 bubmorexa HOK
PasiTbL. ' https:/m.edsoo.ru/863¢7540
[IpakTuueckas padbora
«Co3/1anre MOJIeH BUPYyCa»
BupycHble 3a001eBaHMs
40 YEJIOBEKA, )KUBOTHBIX bubmorexa HOK
D ’ https://m.edsoo.ru/863e7540
pacTeHui
41 Hanorexnosoruu B
OMOJIOTUH U METTUIIUHE
42 JKU3HEHHEBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
44 XpomocoMel. JlaboparopHas 0.5 bubnnoreka [JOK




paborta «3yuyenue
XpPOMOCOM Ha FOTOBBIX
MHUKpOIpenaparax»

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

45

HGHGHI/IG KJIICTKU — MHUTO3

46

Tunsl kietok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabora «HabmroneHue
MHUTO3a B KJIETKaX KOHYHKA
KOpeIIKa Jiyka (Ha TOTOBBIX
MUKpOITperaparax )

0.5

47

PerJ'IHI_[I/IH KHU3HCHHOI'O
OHKJIa KICTOK

48

OpranusMm Kak eIMHO€ LIe0e

49

TkaHu pacTeHuUN.
JlaboparopHast pabota
«M3yueHne TkaHen
pacTeHuin»

0.5

50

TkaHM >KUBOTHBIX U
yenoBeka. JlabopaTopHas
pabota «3yuenue TkaHeu
KUBOTHBIX)»

0.5

51

Opransl. CucTeMbl OpraHoB.
JlabopaTopHas pabota
«M3y4yeHne OpraHos
I[BETKOBOTO PACTECHUS»

0.5

52

Omnopa Tena opraHu3mMoB




53

HBI/I)KGHI/IG OpraHnu3mMoB

54 IIntanue opranu3sMoB
IInranue MO3BOHOYHBIX

55 KUBOTHBIX.
[InmeBapurenpHas cucreMa
4eJloBeKa

56 JlbIxaHue opraHu3MoB

57 JIbIxaHue M03BOHOYHBIX
KMBOTHBIX U Y€JIOBEKa

53 Tpancnopr BeecTs y
OpPraHu3MOB
KpoBeHocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U
YeJI0BEKa

60 Briaenenue y opranusmon

61 3amura y OpraHu3MoB

& HNmmyHHas cuctema
4eJI0BeKa

63 Paznpaxumocts u
perysuus y OpraHu3MoB
I'ymopanbHas perymsiuus u

64 SHJIOKpUHHAs CHUCTEMaA
KUBOTHBIX U YEJIOBEKa

65 ®opMbl pa3MHOKEHUS bubmuorexa [IOK

OpraHu3MoOB

https://m.edsoo.ru/863e81b6




https://m.edsoo.ru/863e831e

66

ITonoBsoe Pa3MHOXKCHHC

67

Meiios

bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a

68

I'amerorenes. OGpa3zoBanue
Y Pa3BUTHE MOJOBBIX KIIETOK.
JIaboparopHast pabota
«M3ydeHue cTpoeHus
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIMpernaparax»

0.5

69

NupuBunyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3

bubmuoreka [JOK
https://m.edsoo.ru/863e8436

70

3akJiajika OpraHoB U TKaHEH
W3 3apO/IBIIIEBBIX JTUCTKOB

71

Poct 1 pazBuTHE )KUBOTHBIX.
JIaGoparopHas paboTa
«BbIsBI€HNE TPU3HAKOB
CXO/JICTBA 3apObIIIEH
MTO3BOHOYHBIX JKUBOTHBIX)

0.5

72

Pa3smHOXeHME U pa3BuTHE
pacrenuii. JlaboparopHas
pabora «CTpoeHHe OPraHoOB
Pa3MHOXKEHHUS BBICILINX
pacTeHui»

0.5

73

I/ICTOpI/IH CTAHOBJICHUA U
Pa3BUTHA TCHETUKH KaK

https://lib.myschool.edu.ru/content/14968




HayKu

74

OCHOBHBIC TTOHSTHS U
CHMBOJIBI TCHETHKH.
JlaGopaTopHas pabota
«/Ipo3oduna kak 00BEKT
TCHETHYECKUX
HCCIIEIOBAHUID)

0.5

https://lib.myschool.edu.ru/content/14968

75

3aKOHOMEPHOCTH
HACJIeTOBaHUsI PU3HAKOB.
MonorubpuaHoe
CKpEILMBAHHUE.
[IpakTuueckas padbora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO
CKpEeIIMBaHUs y 1po30(uisr"

0.5

https://lib.myschool.edu.ru/content/15487

76

[MuTonoruyeckre OCHOBBI
MOHOTUOPHUIHOTO
CKpEIIUBaHUS

77

AHanusupyrouiee
ckpeuuBanue. Henomnnoe
AOMUHHPOBAHUEC

78

JuruOpuHoe CKpemrBaHue.
[IpakTuueckas padbora
«M3y4eHne pe3yapTaToB
JTUTHOPUIHOTO CKPETIUBAHHS
y Ip030(OUITBI»

0.5




79

LuTomornyeckue 0CHOBBI
JTUTHOPUTHOTO CKPEIUBAHUS

80

CLeIIeHHOE HACIEJ0BaHUE
MIPU3HAKOB

81

XpoMOCOMHast TeOpus
HACJIEICTBEHHOCTH

82

T'enetuka nmomna

bubmuoreka [JOK
https://m.edso0.ru/863e8612

83

T'eroTun kak nemnoctHas
cucreMa

84

['eHeTnueckunii KOHTPOJIb
pa3BUTHUS PaCTCHUM,
KUBOTHBIX U YEJIOBEKA

85

N3MeHYMBOCTh IPU3HAKOB.
Bunn n3sMeHUnBOCTH

https://lib.myschool.edu.ru/content/15506

86

MonuduxarnronHas
N3MEHYUBOCTH

87

BapuauuonHsslii psaa u
BapHaliOHHAs KpUBasl.
JIaGoparopHas pabota
«HccnenoBanne
3aKOHOMEPHOCTEMN
MOIU(PUKAITIOHHOMN
n3MeHunBOCTH. [locTpoenue
BAPUALIMOHHOTO Psia U
BAPUALIMOHHON KPUBON»

0.5




88

I'enoTnnnueckas
H3MEHYNUBOCTb.
KomMOunarusHas
H3MEHYUBOCTh

https://lib.myschool.edu.ru/content/15506

89

MyTanuronHas
HU3MEHYHUBOCTb.
[TpakTryeckas pabora
«Mytauuu y 1po3oduisl (Ha
TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTHU
MyTaIMOHHOTO TpoIecca.
OnUreHeTHKa u
SIIUICHOMUKA

91

I'eneTnka yemoBeKa.
[IpakTuueckas pabora
«CocTaBlieHUE U aHAIN3
POIOCIOBHON»

0.5

92

MeTtoabl MeTUITHHCKOM
TeHETUKH

93

3HaueHNEe MEIUITMHCKOM
TeHETUKHU B
MPEAOTBPAIICHUH U JICUCHUU
FeHETHYECKHUX 3a00/1eBaHU I
YyeJIoBeKa

94

OCHOBHBIE TIOHATHSA

0.5

https://lib.myschool.edu.ru/content/15427




cenekuuu. JlaboparopHas
pabota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUN U
MOPOJ1 IOMAIITHUX
YKUBOTHBIX)

95

MeToabl CeNeKIIMOHHON
pabotsl. JlabopaTopHas
pabora «/3ydeHre METOI0B
CEJICKLIUN PaCTCHUIN»

0.5

https://lib.myschool.edu.ru/content/15427

96

JlocTrKeHMs ceneKunun
pacTeHUH U KUBOTHBIX.
[IpaxTuueckas padbora

«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, u3yueHue u
UCIOJIb30BAHUE
TE€HETUYECKUX PECYpPCOB

98

buotexHonorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
[IpakTuueckas padbora
«M3ydeHne 00bEKTOB
OMOTEXHOJIOTHI

0.5

https://lib.myschool.edu.ru/content/3157

99

OcHOBHbIE HaNpaBICHU
CUHTETHYECKON OMOIOrNH

100

XpOMOCOMHEl}I U ICHHas
HWHXXCHCPUA

101

Menuimackue




OMOTEXHOJIOTHHA

Pe3epBHbIit ypok.
102 [ToBTOpEeHME, 0000IIEHNE,
cUcTeMaTu3aIys 3HaHUI

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

102

13.5




11 KIIACC

Ne KoaugecTBO yacoB
DJIeKTPOHHBbIE HU(POBHIE
n/ | Tema ypoka KoHTpoabHbIe IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE PECypPChl
1 padoThI padoThI
OBostoMOHHAas Teopust Y. ! bubanoreka HOK
HapBuna https://m.edsoo.ru/863ea20e
BIJKYIIIE CHJIBI
Heinicy bubmuorexa [IOK
2 SBOJIFOLIMY BUA0B 1o Y. 1
https://m.edsoo.ru/863e9dad
HapBuny
Bbopn0a 3a cymecTBoBanue,
. bu6mmoreka [IOK
3 €CTECTBEHHBIN 1 1
. https://m.edsoo.ru/863e9ed0
UCKYCCTBEHHBIH 0TOOD
dopMupoBaHUE
4 CHHTETHYECKOH TSOPHUH 1 bubmmorexa HOK
p https://m.edsoo.ru/863e9cle
SBOIIOINHT
DTanel YBOTIOIMOHHOTO
5 IpoI1iecca: MUKPOIBOJIIOIHS 1 bubmmorexa HOK
porecca: MHKp t https://m.eds00.ru/863¢9570
Y MaKpO3BOJIIOIUS
[Monmynsums —
6 AJIEeMEHTapHasl €IMHUIIA 1
SBOIIOIHH
3aK0H reHeTHYECKOTO
7 paBHoBecus Jx. Xapnau, B. . 0.5
Baiin6epra. JlabopatopHas '
pabota «BbIsBICHHE




M3MEHYUBOCTHU y 0co0eit
OJIHOTO BUA»

DOnemeHTapHbIe (HaKTOPHI
SBOJIIOIINH

bu6nuoreka [JOK
https://m.edsoo.ru/863e9cle

DddexT ocHoBaTENIS.
DddexT OyThIIOIHOTO
TOPJIBIIIKA

10

Murpauyu. M3onsauuun
MO YJISALIAN:
reorpaguueckas,
OHoJIoruyecKas

11

EcrecTBennsbIit oTO00p —
HaIpaBJsSomui GaxTop
SBOJTIOINH

12

[TonoBoit oT6Op

13

[TpucnocoOaeHHOCTD
OpPraHU3MOB KaK pe3yabTaT
MUKPOIBOJFOIHH.
JlaGopaTtopHnast pabota
«M3yyenune apoMop§o30B u
UIM0AJAN TN Y
pacTeHUi U )KMBOTHBIX)

0.5

14

ITpumepsl
MIPUCTIOCOOJICHUH y
OpPraHU3MOB:
MOp$OJIOrHUECcKue,

0.5




du3noIornUecKue,
OMOXHMUYECKHE,
MIOBEJICHYECKHE.
JlaGopaTtopHnast pabora
«[Ipucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEJIbHAS
1eNIeCO00Pa3HOCThY

15

Bup, ero kpurepuu u
cTpykTtypa. JlaboparopHas
pabota «CpaBHEHUE BUI0B
0 MOP(OJIOrHIECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa BUza

17

Bunoo6pa3oBanne kak
pe3ynbTart
MHUKPOIBOJIOIHH

18

CBs3b MHKPO3BOJIFOINHN U
SIIUACMHUOJIOTNHN

19

MakposBosntonus.
[TaneonTonornyeckue
METO/Ibl U3YYEHUS
HBOJIIOLIAN

20

Buoreorpaduueckue
METO/Ibl U3YUYEHUS
HBOJIIOLUU




21

DOMOPHOIOTHYECKHE U
CPaBHHUTEIILHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

bu6nmoreka [IOK
https://m.edsoo.ru/863ea5a6

22

MonekynsipHo-
TeHETUYECKUE,
OMOXUMHYECKHUE U
MaTeMaTUYECKHE METOIbI
W3Y4YEHUS HBOJTIOIIUN

23

OO61re 3aKOHOMEPHOCTH
ABOJIIOLIUU

24

AnanTiBHas paayanus.
HepaBHOMEpHOCTH TEMIIOB
SBOJIIOLIUA

25

Hay4Hble rumoTessl
MIPOUCXOXKICHUS KU3HU HA
3emiie

bubmmoteka [IOK
https://m.edsoo.ru/863ea5ab

26

JonayuyHnsie
IIPEICTABIICHUS O
3apOXKACHUU )KU3HU

27

OCHOBHBIE dTAITBI
HEOpPraHUYECKOi
SBOJIFOLIAN

28

['unoressl 3apoxacHUS
KU3HU

but6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

29

Ucropus 3emiu 1 METOIBI

0.5




€€ U3y4YCHHUSI.
JlaGopaTopHnas pabota
«3y4yeHue u onucanue
MCKOIIAEMBbIX OCTaTKOB
JPEBHUX OPraHU3MOBY

30

Havanbnble sTansl
OPraHUYeCKOM 3BOJIIOLUU

31

3BOJ'IIOI_II/I$I 9YKapuoT

32

OcCHOBHBIE 3TaNbl
9BOJTIOIMU PACTUTEIHHOTO
mupa. [TpakTrdeckas
pabota «3yueHue
O0COOCHHOCTEH CTPOCHHUS
pacTeHU pa3HbIX
OT/CIIOBY

0.5

33

OCHOBHBIE >TaIbI
SBOJIFOLUH KUBOTHOT'O
MHpa

bu6nuoreka [IOK
https://m.edsoo.ru/863eabbe

34

DBOIIONHS KUBOTHBIX.
[pakTrueckas padoTa
«M3ydyenune ocobeHHOCTEN
CTPOCHUA IMO3BOHOYHBIX
JKUBOTHBIX)»

0.5

35

PasBuTHe xu3Hu Ha 3emie
I10 5paM U Mnepuogam

bu6nuoreka [IOK
https://m.edsoo.ru/863eabbe

36

MaccoBbie BBIMUpPAHUA —




OKOJIOTHYCCKHUE KPU3HCBI
mpouuIoro

37

CoBpeMeHHBbIH
9KOJIOTUYECKHUI KPU3HUC,
€ro 0coOEHHOCTH

38

CoBpemMeHHas cuctema
OpPraHU4eCcKOTr0 MHUpa

39

OCHOBHBIE
CHCTEMATUYECKUE TPYIIIIHL
OpPraHu3MoB

40

AHTpOI10JIOTHS — HayKa O
YeJIOBEKE

bubmuorexa [JOK
https://m.edsoo.ru/863eac2c

41

Pa3zButue HpCI[CTaBJ'ICHI/Iﬁ (¢}
MMPOUCXOKACHUHN YCIIOBCKA

bubmuorexa [JOK
https://m.edsoo.ru/863eac2c

42

Mecro yenoBeka B cUCTEME
OpPraHNYeCKOro MUpa.
JlaGoparopHas paboTa
«M3yuenue ocobeHHOCTEM
CTPOEHHS CKeJIeTa
YeNI0BeKa, CBA3aHHBIX C
TPSMOXOKICHUEM

0.5

43

JIBrOKyIre CHIIBI
AHTPOIIOTeHE3a

bu6nuoreka [IOK
https://m.edsoo.ru/863ead44

44

CooTHo1IeHHE
OHMOJIOTHYECKUX U
COLIMAJILHBIX (PaKTOPOB B




AHTPOIIOI'CHE3C

45

OCHOBHBIE CTaaUU
aHTPOIIOreHe3a

bu6nuoreka [IOK
https://m.edsoo.ru/863ead44

46

[TaseoreneTuka u
[MaJeOreHOMUKA

47

OBOJIIOLMS COBPEMEHHOTO
yeIoBeKa

bu6nmoreka [IOK
https://m.edsoo.ru/863ead44

48

UYenoBedeckue pachl.
[TpakTnueckas padota
«M3y4eHne 3K0JIOrMIeCKUX
aJlanTalui yeaoBeKay

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eaea?

49

MexaucIuIIMHapHbIS
METO/Ibl aHTPOIIOJIOTHUH

50

3apoxJeHe U pa3BUTHE
AKOJIOTUHU

51

MeTo1bl SKOJIOTHH.
JlaGopaTtopHnast pabota
«3yyeHne MeTo10B
HKOJIOTUYECKHUX
HCCIIEIOBAHUID)

0.5

52

3HaueHNE PKOJIOTHISCKUX
3HAHMUH JJI 9YeJTOBEKa

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

53

Dxonorudeckue GpakTopsl

54

AbuoTtnueckue GpaxkTopsl.
CBer Kak 3KOJIOTUYECKUI
daktop. JlaboparopHas

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/863eb10e




pabora «BpIsiBiieHUE
MIPUCTIOCOOICHUI
OpPTaHU3MOB K BIIHSTHHUIO
CBETa»

55

AObuoTtndeckue (HaKTopsl.
Temneparypa kak
IKOJIOTHUYECKUH (aKTOP.
JlaGopaTtopHnast pabora
«BbIsBIEHUE
MIPUCTIOCOOICHUI
OpPTaHU3MOB K BIHSHHIO
TEMIEPATYpPhI»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

56

AOGuotnueckue GpakTOpHI.
BuiaxxHOCTB Kak
9KOJIOTUYECKUHN (PaKTop.
JlaGopatopHas paboTa
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul U3
Pa3HbIX MECT OOUTaHUS»

0.5

bubnnoreka IIOK
https://m.edsoo.ru/863eb10e

57

Cpenbl oOuTaHus
OpraHU3MOB

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

58

buonornueckne puTMbl

59

Kuznennsie popmbl
OpraHU3MOB

60

BuoTtnueckue akrops

61

3HaueHne OMOTHYECKUX




B3aUMOJICUCTBUHN 11
CyIIIECTBOBAHUS
OpraHU3MOB B CpeJie
oOHUTaHus

62

DKOJIOTHYECKUE
XapaKTePUCTUKH
MONYJISLUN

bu6nmmoreka [IOK
https://m.edsoo.ru/863eb46a

63

OcHoBHbIE TIOKa3aTeNn
MOMYJISILIK: YUCIICHHOCTD,
IUIOTHOCTh, BO3pacTHAs U
10JIOBasi CTPYKTypa

64

OcHoBHbIE TIOKa3aTeNn
MOMYJISILIAK: POKIAEMOCTb,
MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIlUU

65

OKosorudeckas CTpyKTypa
HOMYJISLUH

bu6nuoreka [IOK
https://m.edsoo.ru/863eb46a

66

JluHaMuKa MOIyJIAUU U €€
perynsanus

67

Kpussle pocra
YHUCJICHHOCTHU IOITYJIAINHA.
KpuBbie BbDKMBaHUSA

68

DKoJIOru4ecKasl Huua
Bujaa. Jlaboparopnas
pabota «[IpucnocobneHus
CEeMsIH paCTEeHUN K

0.5




PacCCICHHUIO»

Bun kak cucrema

69 .
HOMYJISALMH
3aKOHOMEPHOCTHU

70 IIOBE/ICHUS U MUTpaLUii
KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB
— OHoIEeHO3

7 OKocucTeMa Kak OTKpbITast
cucreMa
KpyroBopor BerecTB u

73 IOTOK SHEPIHH B
JKOCHUCTEME

74 OcCHOBHBIE TIOKa3aTeIN
HKOCHUCTEMBI

75 DKOJIOTUYECKHE MUPAMUJIbI

76 H3MmeneHus cooOIecTs — bu6nuoreka [IOK
CyKIeccuu https://m.edsoo.ru/863eb5fa
[TpupoaHbIE SKOCHCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK. bubnmnoreka [JOK
DKocucTeMbl MOpel 1 https://m.edsoo.ru/863ebS5fa
OKEaHOB
[TpupoHbIE SKOCHCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB,

cTenew, MyCThIHb




79

AHTpOHOFCHHHC
9KOCUCTEMBI

80

YpO603KOCHCTEMEI.
[IpakTuyeckas padora
«M3ydeHue u onrcaHue
YPOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(dhopMHpPOBaHUSI OCHOBHBIX
B3auMOJICUCTBUI
OpPraHU3MOB B DKOCUCTEMAX

bubnnoreka IIOK
https://m.edsoo.ru/863eb5fa

82

MexaHn3Mbl BO3ACUCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB
Ha cyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
HNONYJIIIMOHHOM U
HKOCHUCTEMHOM YpPOBHSX

83

buochepa —
oO1iernaneTapHas
o0osiouka 3emiu

bu6nuoreka [IOK
https://m.edsoo.ru/863ebb5e

84

VYuenue B. 1.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHMS OHOCGEpEI

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

86

KpyroBopoTsl BeliecTs u
OMOTEOXMMHUYECKUE TTUKITBI

87

30HaNBHOCTH OUOCHEPHI.




OcHoBHBIE OMOMBI CYyIIN

88

YcroitunBocTh OHOCchepsl

bu6nuoreka [JOK
https://m.edsoo.ru/863ebd16

89

DKOIOTHYECKHUE KpU3HUCBhI U

HUX ITPUYNHBI

90

Bo3neiicTBue yemoBeka Ha
ouochepy

91

AHTpPOIIOT€HHOE
BO3JICHCTBHUE HA
pPacCTUTENbHBINA U
SKUBOTHBIN MUP

bubnnoreka IIOK
https://m.edsoo.ru/863ebd16

92

OxpaHna npupo/isl

93

OcCHOBHBIE IPUHLINTIBI
YCTOMYHBOTO pa3BUTHUSA
YeJI0BEYECTBA U IPUPOJIBI

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

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHUe
OHOJIOrTYECKOro
pazHooOpaszus 3emin

95

O00011eHME 110 TEME
«MuKpO3BOIIOLUSA U €€
pe3yJIbTaThD)

96

O00011IeHNE TT0 TEME
«MakposBoJironus 1 eé
pE3YIbTAThI»




O000111EeHME 110 TEME
97 «ITpoucxoxenue u
pa3BUTHE )KU3HU HA 3eMJIe»

O000111EeHME 110 TEME
98 «ITpoucxoxenue
YeJI0BEKa — aHTPOIIOTECHE3»

O000111EeHME 110 TEME
«KO0JIOTHS — HAyKa O
B3aMMOOTHOIIIEHUIX

99

OpraHnu3mMoB»

O000I11IEHNE 10 TEME
100 «OpraHu3msl U cpeaa
oOHUTaHUS»

O060011IEHNE IO TEME
101 «IKOJIOTHSI BUIOB U
MO YJISILIAN

O00011eHME 110 TEME
102 | «buocdepa — rnodanapHas
HKOCHUCTEMA»

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

7.5
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