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[TosicHuTENbHAA 3aMKCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIMEeld OO0ydYaroUUXCsl U CTUMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriayOn€HHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpPaBJICHHOCTh HA  TMOCJEAYIONIee pPa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
OOy4JaromMXcsi MO OCBOCHHIO COJEpkKAHUSA OMOJIOTMUECKOT0 O0pa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimMpeHue U yriayOieHue 3HaHWi OOYyYaroIIMXCs O KHUBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TeHETUKH, CEICKI[UN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCA K MOCIEAYIOMIEMY MOJYYSHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEACHUS MTPUKIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKK, XUMHH, Teorpadui 1 MaTEMATUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE IS KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOIMN OPraHUYECKOr0 MHUpa Ha 3eMile,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMONOTHH, AKTYyaJIM3UPYIOTCS 3HAHUS OOy4aroumxcs Mo OOTaHMKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
00yJaroIUMUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, UACH, IPUHIIUIIOB U TIPABHIL,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00pa3MH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aClleKTax OMOJIOTHYeCKUX 3HaHui. Jlis
pa3BUTUA M TONJCP)KAHUS HMHTEpeca OOydJarolmuxcs K OWoioruu Hapsagy co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOT0 MaTepHalia B COACPKaHUH MPOTPAMMBI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBeICHUS I MIPOJOIKEHHS OMOJIOTHYECKOTO 00pa30BaHuUs.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0OBAHUSAX B OMOJIOTHH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOyYaloIMMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh W HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(GOPMAIUIO; TOJIb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpYXKarollel NpUpOAHONW cpene, COOCTBEHHOMY 3I0pPOBbIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOieMamMu, METOAO0JOTHUEn
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM U K OTJICTTLHBIM €€ 00BbEKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOMH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOTIOIL30BaHNN (COOJIO/ICHNE TIPaBUJI TIOBEICHHUSI B TPUPOJE, OXPaHbBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCJIEYIONIEMY TPO(PECCHOHATEHOMY CaMOOIPEJEICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Iel0).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 0Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeIBLHBIM YCIIOBHEM MPU O0YYCHUH OMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



Conepxanue oOydeHus
10 kmacc

Tema 1. buonorust kak Hayka

CoBpeMeHHast OnoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MOPOOJIEMBI.
@yHIaMEHTAJbHbIC, NPUKIAIHBIE UM IIOWCKOBBIE HAy4YHBIC HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOM JIESTEIBHOCTH YEJIOBEKA: MEIULHMHE, CEJIbCKOM XO3SHCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgent, I'. Mennens, B. . Bepuanckuii, U. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupbl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble CHCTEMBI U X U3yUYCHUE

KuBble cucteMbl Kak mpeaMer u3zydeHusi Ouonoruu. CBONCTBa >KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTb,
CJIIO)KHOCTb M YHOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BECHUE, PA3IPAKUMOCTh, U3MEHUYMUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(Ouoreouenotuyeckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3ALUU.

N3yuyenue xuBbIX cucTeM. MeToasl Ouonoruueckord Hayku. HaOmiomenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [IoHsaTue o 3aBucCuMon n
HE3aBUCUMOM mnepeMeHHOW. IlmaHmpoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. Hynesast runotesa. Ilonsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Ouonormyeckux AaHHbIX. OIlIEHKa JOCTOBEPHOCTH IMOJIyYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXXeHUS PE3yJabTaTOB »JKcriepumeHTta. [lonsThe
CTATUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKU KU3HW», «buonorndeckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OpraHU3alMU KUBOU
npuponib», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU JKUBOTHBIX», «CHUCTEMBI



OpraHOB YeJIOBEUECKOro opraHusmay», «buoreomenos», «buochepa», «Metosmsl
W3YUYEHHUS )KUBOM IIPUPOIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

[Ipaktuueckas pabora «/cnonap30BaHKe pa3aTUYHBIX METOJOB MPU U3YUECHHUU
YKUBBIX CUCTEM.

Tema 3. buonorust KIeTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QUHUIA >KuBoro. Mcropus
OoTKpBITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ineiinen, P. BupxoB). OcHOBHbIE TMOJIOKEHUS COBPEMEHHON KIETOYHOU
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3ydeHue (QUKCHpOBaAHHBIX
KJIETOK. DyekTpoHHass Mukpockonusi. KondokanpHas Mukpockonus. BuraibHoe
(IpM>XKU3HEHHOE ) U3YUYCHHUE KIIETOK.

JleMoHCTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID»,
«HcTopust pa3BUTHUSI METOJ0B MUKPOCKOTTUI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

[Ipaktuueckass pabora «M3yueHue METONOB KJIETOYHOM  OHOJIOTHH
(xpomartorpadus, anextpodopes, auddepeHuaIbHoe IEeHTpUdyrupoBaHue,
IT11P)».

Tema 4. XuMmudeckasi opraHu3alus KJICTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENsS, PEareHTa, y4acTUE€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OUOJOTHYECKas
posb. POk KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKUA. buonormyeckue mnonauMmepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousiekydibl. [lepBuunas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kriaccudukauuss  Oenkos.
buonornyeckue pynkmun 6enkos. [IpuoHsL.

VYraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUIbl U MOJTUCAXapUIbIL.
OO0mwmii TUIaH CTPOGHHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YTJIEBOJIOB.
buonornueckue pyHKIIUM YTIIEBOIOB.



Jlunmunet. I'uapodunsHo-TUApOdhoOHEBIE cBOMcTBA. Kitaccuduxarus munuaos.
Tpurmuuepunsl, $ochonunuasl, BOCKH, CTepouabl. buonorumueckue (yHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun komrmuiementapuoctu. IlpaBmiio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MecTtoHaxoxaenune u ouonorndeckue pynkuu JIHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
kietke. Jpyrue nykneosuarpudocharsr (HTD). CexBennpoanue JJHK. Metozst
T€HOMUKH, TPAHCKPUIITOMHUKHU, TPOTCOMUKH.

CrpykTypHas Ouojorusi: OMOXUMHYECKHE M OMOPHU3NYECKUE HUCCIIETOBaHUS
cocTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OHOMONEKYyJd. MogenupoBaHue
CTPYKTYpbI U QYHKIIMH OMOMOJIEKY U UX KOMIUIEKCOB. KOMMIbIOTEpHBIN NU3aliH 1
OpraHUYECKUN CUHTE3 OMOMOJIEKY U UX HEMPUPOAHBIX aHAJIOTOB.

JleMoHCTpanuu

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

[uarpammel:  «Pacripenenenue  XMMHUYECKMX JJIEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOAEH.

Tabmuubl u cxembl: «llepuoandeckass Tabnuia XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yraeBoAoBy, «CTpoeHue MoJieKyd JUnuaoB», «HykienHOBbIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKasl IOCY/1a U 000PYI0BaHKE.

JlaGoparopHas pabora «OOHapyxeHHE OCIKOB C IMOMOIIBIO KadueCTBEHHBIX
pEaAKLIHIN.

JlaGoparopHas pabora «VccnenoBaHue HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOB.

Tema 5. Ctpoenue U GyHKIIUN KICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHure npokapuoTUIeCcKou KiaeTku. Kierounas creHka OakTepuid U apxen.
OcoOeHHOCTH CTPOCHHS TEeTepOoTpPOoDHONW U aBTOTPOPHON MPOKAPUOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBAaHHE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckas wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYeCKOU



MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€énnas auddys3us), aKTUBHBIN (NEPBUUHBIA W BTOPUYHBIHI
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (arouuTo3. Dx3ouuTo3. Kierounas
creHka. CTpyKkTypa U QyHKIMH KJIETOUHON CTEHKH pacTeHUi, TpuOOB.

[uromnasma. [{urozomns. [utockener. JIBuxkenue nuromia3Mbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYECKas CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anMocBs3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHHE TpaHyJIsSpHOIO PETUKYIyMa.
Mexann3m HanpasneHus: 6enkoB B OIIC. Cunre3 pactBopumbix OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petuxkynym. CekperopHas QyHkuus anmnapara ['onbmxu. Monudukanus 6enkoB B
annapare [ompmxu. CoptupoBka OenkoB B anmapare ['onpmxu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KieToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHUTOXOHJPUHM,  IJIACTHJBI.
[Tpoucxoxaenne mutoxouapud u miactug. Cumounorenes (K.C. MepexxkoBCckui,
JI. Maprynuc). CtpoeHue U (QyHKUMM MUTOXOHApUM W mactul. [lepBuunbie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (POTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
X0opomnacTsl, XpOMOIUIACTHI, JIEHKOIIIACThI BBICIINX PACTEHUM.

HememOpanHubie opranouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKHU. Pubocomsl. [IpomexxyTouHbIE (uIaMEHTHI.
MukpodunameHnTsl. AKTHUHOBbIE MHUKpo(UIaMeHTbl. MBIlIEYHbIE  KIIETKH.
AKTUHOBBIE KOMIIOHEHTHI HEMBIIIEYHBIX KJIETOK. MukpoTpybouku. Kierounsiii
ueHTp. CrTpoeHne U JBUKEHHE JKTYTUKOB M pecHUYeK. MUKpOTpyOOouKu
uuToruiasmel. LleHTpuons. benku, accouuupoBaHHbIE ¢ MHUKPO(PHIAMEHTaAMH U
MUKpPOTpyOOuKamMu. MOTOpHBIE OEJIKHU.

SAnpo. OGonouka siipa, XpOMAaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HHTEppazHOM dAnpe. ODyXpoMaTUH MU TeTepoxpomaTuH. benku
XpOMaTWHa — THUCTOHBI. JlMHaAMuKa SAEpHOW OOOJIOUKM B MHUTO3€. SOepHBIN
TPAHCIIOPT.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JlemoHCcTpanuu

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

Tabmupt 1 cxeMbl: «CTpoeHHE JYKapUOTUYECKOM KIeTKu», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPHUW, «Aapo», «CTpoeHNE NPOKAPUOTUIECKOUN KIIETKNY.



OOopynoBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlaGopaTopHas  pabotra «lM3ydeHue CTpPOSHHS  KJIETOK  pa3IMYHBIX
OpTaHU3MOB.

[TpakTudeckas padota «3ydeHrne CBOMCTB KJIETOUYHON MEeMOpaHbD».

JlaGopatopHass pabGota «lccnemoBaHue Mia3MoinM3a M JEIUIa3MOJN3a B
PACTUTENbHBIX KIIETKaX».

[Ipaktuueckast padota «/3ydeHue ABMKEHUS LUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. OOMeH BellECTB U MPEBPAIlEHUE SHEPTUH B KIETKE

AcCCUMUTISLINS U JTUCCUMWIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnesl ooOMeHa
BCIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpolieccax. JHepreTuueckoe oOecneyeHue KieTku: mnpeBpaimieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIM3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKCUTEHHBI M OKCUTeHHBIM (oTocunte3 y Oaktepuil. CBerocoOuparoiye
MUTMEHTBl U MUTMEHTHI PEAKIMOHHOIO IIeHTpa. POk XJIOpoIiacToB B Mpolecce
dbotocunTe3a. CBeToBast U TeMHoBas ¢asbl. DoToapixanue, Csz, C4. 1 CAM-THUIIBI
dotocunresa. [IpogykTuBHOCTH oTOCHHTE3a. BiusiHue paznuunbix (HakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepUH, KeNe300aKTepuu, CepoOAKTEPUH, BOJOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJB30BaHUE YEJTOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporieccax ouosiorudeckoro okucieHus. [uknudyeckue peaxkiuu. OKUCIUTETBHOE
dbochopunupoBanue. JHeprus MeMOpaHHOTO rpaaueHTa npoToHoB. Cunte3 ATO:
pabora mnporoHHOM AT®-cuuTaspl. [IpenmymiecTBa a’poOHOrO MmyTH OOMEHA
BEIIECTB Tepe] aHadpoOHBIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JlemoHCTpauuu



[Toptpetsr: k. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanackuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME AJII MPUTOTOBIICHUS
NOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas pabota «l3ydeHne KaTaIuTHIECKON aKTUBHOCTH (HEpPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

JlabopatopHas pabGota «M3yuenue ¢epMEHTATUBHOTO  pacCIICIICHUS
MEPOKCHUIA BOJIOPOa B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopHnas  pabota  «CpaBHeHHE  TporeccoB  (OTOCHHTE3a U
XEMOCHHTE3a».

JlaboparopHas paboTa «CpaBHEHHE NPOLIECCOB OPOKEHUS U IbIXaHUS.

Tema 7. HacnencrBenHas nHdopManus U peanusanus e€ B KIeTKe

Peakiuun matpuyHoro cunresa. [IpuHLIMI KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpPUYHOIO CHHTE3a. Peanuszanus HacineAcTBEHHON MHpopMaluu. I eneTnyeckuii
KOJX, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIILMU: KOMIJIEMEHTAPHOCTh, AHTUNAPALIEIBHOCTh, ACUMMETPUYHOCTb.
Co3speanue matpuunbix PHK B sykapuotnueckoit knetke. Hekogupyronme PHK.

Tpanciauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanne amuHOKHCIOT. Ponp pubocom B
OouocuHTe3e Oenka.

CoBpeMeHHbIE NPEICTABIECHNS O CTPOCHHH IeHOB. OpraHmsanus resoma y
IIPOKApHOT U 3YKAPUOT. Perynsnus akTHBHOCTH I€HOB y IPOKapHoOT. l'nrmoresa
onepona (®. XKako0, K. Mano). MonekysapHble MEXaHU3MbI IKCIIPECCUU TEHOB Y
syKapuoT. Poibk XpoMaTtnHa B peryisiuu padoTsl reHoB. Perymsius oOMEHHBIX
MPOLIECCOB B KJleTKe. KileTOuHbIN roMeocTas.

Bupychl — HekiieTouHble (hOpMBI )KU3HU U 0OJIUraTHele napasutsl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKu3HEHHBINH LTUKI
JAHK-conepxxamux BupycoB, PHK-comepxkamux BupycoB, OakTtepruodaros.
OOpatHas TpaHCKpUIILKS, peBEpTa3a, MHTErpasa.

Bupychrie 3a00eBaHus denoBeKa, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHpie ¥ MEAUIIMHCKHE TTPOOIIEMBI.

buonHdopmaTuka: uHTErpanmuss U aHaiau3 OOJbIIMX MaccuBOB («bigdatay)
CTPYKTYPHBIX OHOJIOTMUECKMX JaHHbIX. HaHoTexHosorMM B OHOJOTHUH H
memuiuae. [Iporpammupyemeie pyakimn 6enkoB. CriocoObl TOCTaBKH JIEKAPCTB.

JlemoHCTpauuu

[Toptpersr: H. K. Konbuos, /. . IBaHOBCKUI.



Tabmunpt u cxemsl: «buocunrtes Oenkay, «['enernyeckuit kom», «Bupyce»,
«bakTepuodarmy.

[Ipaktrueckas pabora «Co31aHue MOJENIH BUPYCa.

Tema 8. JKU3HEHHBIN LTUKI KJIIETKA

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wurtepdaza u  MuTos.
Oco0eHHOCTH TPOLIECCOB, MpOTeKaronx B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUH ) epUobl UHTEpGa3bl.

Marpuunsiii cunte3 JHK — penmukaums. [lpunnunsr perumkanuu JIHK:
KOMILUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHBHBIM  CHHTE3, AHTUNAPAILICIBbHOCTb.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temnomepsl u

TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKM — KapuHoTul. JIUIUIOMAHBIA U
ramionJIHeli  Habopel XpoMocoM. ['omonorumunble Xpomocombl. IlojoBbie
XPOMOCOMBL.

Henenne kimetkn — MuTo3. CTaguM MHTO3a M MPOUCXOMASIIME B HHX

nponeccel. Tunbel muro3a. KapuoknHe3 nm nuToknHe3. buosiormdeckoe 3HaueHUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe siapo, XpoMocoMbl, (yHKIIMOHAJIbHAs TE€HOMHKA. MexXaHU3MBbI
nposudepanuu, auddepeHuupoBKU, cTapeHus U rudenu kiuetok. «ludposas
KJIeTKa» — OnonHpopMaTrieckue Moieu GyHKIIMOHUPOBAHUS KICTKHU.

JlemoHCTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKI KICTKW», «MmuT03», «CTpoeHwue
xpomocomy, «Pemmmkamus JHK.

OO0opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKa JIYKa».

JlaGoparopHas pabota «3yuenue XpOMOCOM Ha TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGoparopHas pabora «HabmroneHne MUTO3a B KJIETKaX KOHYMKA KOpelKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GyHKIIUUA OPTaHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKICTOYHbIE TPUOBI, OJHOKJICTOUHBIC
BOJIOPOCIH, Apyrue NpoTUcThl. KolloHUAIbHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOTOKJIETOYHOI'O OpraHu3ma. TKaHu, OpraHbl WU
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.



Tkanu pacreHnid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAS, MPOBOJSIINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTPOCHUS,
(GYyHKIMI 1 pacioIoXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN H
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'eHEpaTUMBHBbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenHunii. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli M BHYTpeHHHI ckeneT. CTpoeHue u
THIBI COCIUHEHUS KOCTEM.

JIBuxeHne  opraHum3MoB. JIBH)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. Ilorjomienne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BEIIECTB pacTeHUsIMU. IluTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNUIIEBapeHue. [IuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO Tpakrta. [lumesapurenpHble kene3bl. llumeBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHuil. Jlpixanue >xkuBOTHBIX. {udy3us
ra3oB 4epe3 MOBEPXHOCTh KieTkU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TO3BOHOYHBIX JKMUBOTHBIX.
JlprxaTenpHasi cucTeMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoUTaromux. Perynsius npixanust. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BewiecTB y JKUBOTHBIX. KpOBEHOCHass cucreMa u €€ Oprasbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCynbl M KpoBb. Kpyru xkpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOCHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua u €€ peryssnus.

Brinenenue y opranusmoB. Beigenenue y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbeigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PabOTHl OPraHOB BBIJICIICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTeMamMu. Beiienenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenne u (pyHKIIMOHMPOBAHUE
He(dpona. OOpazoBaHUE MOYH Y YEIIOBEKA.



3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuii M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacCTEHUM.
Kyrtukyna. CpencrBa macCUBHON M XUMUYECKOM 3a1UThl. OUTOHIUABIL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblili u
TYMOPAJIbHBIA MUMMYHUTET. BpoXIEHHBIH H TPHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaNIbHO-celeKTUBHOro mmmMmyHnurera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumMocTp ¥ peryianuss 'y OpraHu3MoB. PazgpaxuMocTs Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTts u  perymsimus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u peduieKTOpHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *HBOTHBIX. Peduekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
Kene3pl SHIOKPUHHOM CHUCTEMBI M UX TOPMOHBIL. [IeliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCcTpannu

[Toptper: U. 11. I1aBnos.

Tabmunpl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pactenuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOJIS,
«CTpoeHue JNHUCTOBOM IIACTUHKW», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHCTEMa, «Hepsnas CHCTEMa, «Koxay, «MprIneynas CHCTEMa,
«BplaenurenbHas cUCTEMa», «IHIAOKPUHHAsA cUCTEMa», «CTPOCHHE MBIIIIbIY,
«AMMmyHUTETY, «KumiegynonojocTHLICY, «Cxema MUTAHUA pacTeHui»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0XKIEBOro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Peduaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OHOKIECTOYHBIX
OpraHU3MOB, MUKPOMpENapaThl TKaHEH, PaKOBUHBI MOJIIIOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXXHMX, HBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu



pacTeHU! pa3HbIX OT/AEJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIUM OECIO3BOHOYHBIX KUBOTHBIX, CKEJET YeJIOBEKa,
000pyTIOBaHUE JJIS1 IEMOHCTPAIIMU TTIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlabopartopHas padoTa «/3ydueHue Tkanei pacTeHui.

JlabopaTtopHas pabota «/3ydyeHne TKaHel >KUBOTHBIX).

JlabopaTtopHas pabota «l3ydeHre opraHoB IBETKOBOTO PACTCHUSI.

Tema 10. Pa3aMHOkXEHUE U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHHUA:  IMOYKOBAaHWE,  CHOPYJISLUA,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokenue. [lonoBbie KieTkH, Wiau rametsl. Meio3. Craaun
Mmeio3a. [loBenenune xpomocom B Meio3e. KpoccuHarosep. brosiornueckuii CMbICH
M€i03a M IIOJOBOro mporecca. Meio3 W ero Mecto B JKM3HECHHOM IMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKee3bl.
OOpazoBaHue U pa3BUTHE MOJNOBBIX KiIeToK. CiepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O pa3BUTUM OpraHu3MoB. Mopdorenes — oaHa U3 TIJABHBIX MPOOJIEM
smOpuosiorun. Konuenmus wmopdoreHoB u monenu Mopdoreneza. Craauu
AMOpHOreHe3a )KMBOTHBIX (Ha mpuMepe Jirymku). Jpoodnenue. Tunsl apobiieHus.
JleTepMUHUpPOBAaHHOE U HEJAEPMUHUpPOBaHHOE JpoOieHue. biactyna, THIBI
onactyn. OcoOEHHOCTH JApOOJEHUS MIICKONMUTAIOMNX. 3apobIIeBble JIUCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHUE 4YacTell pa3BUBAIOLIErOCs 3apojbllia (dMOpHUOHAIbHAS HMHIYKLIHS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOTO KakK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHnanbHbIA nepuon. Ilpsmoe u
HempsiMoe pas3BuTue. PaszBute ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4Yeckoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupone. THUIbl pocTa KUBOTHBIX. PaKTOPHI
peryJisliiy pocTa KUBOTHBIX U yenoBeka. CTaauu mocTIMOPHUOHAIBLHOTO Pa3BUTHSA



y JKMBOTHBIX U uenoBeka. [lepuonpl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuidl. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIIOOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHUE U
pa3BUTHE CEMEHHU.

MexaHnu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHCcTpanumn

[Toptpetsr: C. I'. HaBammun, X. llneman.

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHE», «Tumbl Oecmonoro
pa3sMHOXeHUsD», «Pa3zMHOXKEHME XIJIAaMUIOMOHAIbB», «Pa3MHOXXEHHE DJBIIICHBD»,
«PazMHOXkeHuEe ruape», «Menos», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ouna», «OCHOBHBIE CTaguu OHTOTeHe3ay, «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <« KU3HEHHBIM 1UKI MXa», <« KHU3HEHHBIA  IUKI
MarnopoTHUKA», «JKU3HEHHBIN UK COCHBIY.

OOopynioBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKII pa3BUTHS JIATYILIKI.

JlaGoparopHas pabota «M3ydyeHHe CTpOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktrueckass pabora «BpbIgBIeHHE TPU3HAKOB CXOJCTBA 3apOAbIIIEH
ITO3BOHOYHBIX )KMBOTHBIX).

JlaGopatopHnas pabora «CTpoeHHE OpraHoB pPa3MHOXXEHHUS  BBICHIUX
pacTEHUI».

Tema 11. T'enetnka — Hayka O HacJEACTBEHHOCTH W W3MEHYUBOCTH
OpraHU3MOB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Pabotsr T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedeCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Paboter H. K. KonsrioBa, H. M. BaBunoa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCHUBHBIN
IpU3HaK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTasl TUHUS, TUOPU/IBI, TEHOTHUI, (PEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LUTOJIOTMYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH M.

JlemoHCcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlaGopatopHnas  pabota  «J/lpo3oduna Kak  OOBEKT TE€HETHYECKUX
VCCIICIOBAHUI.

Tema 12. 3akoHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pACIICIUICHUS NPHU3HAKOB. L[UTOIOrMYecKue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

Ananuzupytoniee ckpemuBanue. [[poMeKyTOUHbINH XapakTep HacleI0BaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemubanue. Tpetuit 3akoH MeHens — 3aKOH HE3aBUCUMOTO
HACJICIOBAHUS  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI ~ JUTHOPHUIHOTO
CKpCIIIMBAHUSL.

CuerieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEIOBAHUE TIC€HOB, HAPYILICHUE CLEIUIEHUS MEXAy TIeHaMHu. XPOMOCOMHAs
TEOpHUsI HACIIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanre npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucreMa. [lnenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocTs. Onucras. [lomumepns.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TaKKe (PU3MOIOTUYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTHBHBIX (DYHKIIHIMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— TApa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCcTpannu

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

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mengens», «AHaIM3MpYIOIIEEe CKpeluBaHue», «HemonmHoe TOMUHUPOBAHHEY,
«ClemIeHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotunn dgenmoBeka», «Kapuotun apozodwmiby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMUM 3aKOHOB €IMHOOOpasus
ruOpUIOB TIEPBOTO TOKOJICHUS M pacHICIUICHUS MPU3HAKOB, MOJEIb s



JIEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HACJIENOBAHUS MNPU3HAKOB, MOJEIb JJIs
JIEMOHCTPAllMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

[Ipaktuueckass pabota  «V3ydenwe  pe3ylbTaToB  MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

[Tpaktrueckas pabora «3ydeHue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHMS
y Ip030UITBD».

Tema 13. 3akOHOMEPHOCTH U3MEHUYMBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MECHUYMBOCTH: HEHACJIEACTBEHHAs U HACIIC/ICTBCHHASI.

MonudukanuonHass HW3MEHYHBOCTh. Poib cpeasl B (opMUpOBaHUU
MOAU(PUKAIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOTO Pa3Ho00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTanmonHass W3MEHYMBOCTh. BuIbl MyTanuil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
nuToIa3MaTuyeckue mMyrtanuu. CoMaTUYecKUe U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO Tpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

OnureHeTuka ¥ JMUTCHOMHKA, pOJib DJMHUTCHETUYECKUX (PaKTOpoB B
HACIEIOBAHUM ¥ U3MEHUYUBOCTH (DEHOTUIMMYECKUX TTPU3HAKOB Y OPTraHU3MOB.

JleMoHCcTpannu

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuel u cxembl: «Buasl  um3MmMeHuMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnnaTtnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmonoTBopeHuey, «I eHeTndeckue 3a0oieBaHus YeIoBeKay, « Buasl MyTammii.

OO6opyioBaHue: XKUBbIE W TepOapHbIE AK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlabGopaTtopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBOM».



[Tpaktnueckass pabora «Mytamuu y  Apo3oduibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'enetrka yenoBeka

Kapuotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[[P-ananu3a. HacnenctBenHble 3a00eBaHus YesloBeKa. [ 'eHHbIE U XpPOMOCOMHBIE
OoJe3HM 4YesoBeKa. boJie3HM C HACleACTBEHHOM MPepacioyioKEeHHOCTHIO.
3HayeHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T€HETUUYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJbTHUpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauuu

Tabmuubl u cxembl: «Kapuotun 4denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

[Tpaktrueckas pabora «CocTaBiieHUE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cenekuusi opraHu3MoOB

JloMmecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JTOMECTUKALIMH.
Yuenue H. U. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUW. Ponp ceneknuu B CO3JaHUM COPTOB PACTEHHU U TOPOJA
*KHUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuMBoctTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM pabOTHI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1YQJIbHBIM. ITarbl KOMOUWHAIIMOHHOM CCJICKIIUU. HUcneiTanue
npou3BOAMTENIEH MO MNOTOMCTBY. OTOOp MO TEHOTHNY C MOMOILIBIO OLIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PaguanMOHHBIN U XUMUYECKANW MYTareHe3 Kak UCTOYHUK MyTalUi Y KYJbTYPHBIX
dbopm opranu3mMoB. Mcmonib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brnuskopoacTBEeHHOE — CKpelmMBaHWe, wid — WHOpuauHr.  HepoacTBeHHoe
CKpellluBaHue, Wiu ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue



rereposuca B cenekuuu. Otnanénnas rubpuausamms. [Ipeomonenne Oecruiomus
MEXBHUJOBbIX TUOpUIOB. JOCTHIKEHHS CENeKUUH PpacTeHH U KUBOTHBIX.
«3enéHast peBOJTIOLIHS.

CoxpaHEeHHE M M3Y4YEHUE I€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUN U
UX JUKUX pOAMYEH 1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SMCTBEHHBIX KyJNbTyp. I3yueHue, coxpaHeHWe U yIpaBJIECHUE
T€HETUYECKUMH PECYPCAMHU CENbCKOXO3AMCTBEHHBIX U ITPOMBICIIOBBIX KUBOTHBIX B
LEJSAX YJIYUIIEHUSI CYIIECTBYIOMMNX U CO3JaHUs HOBBIX IOPOJ, IMHUM U KPOCCOB, B
TOM YHUCJE C NPUMEHEHHEM COBPEMEHHBIX METOJOB HAyYHBIX HCCIEOOBAHUI,
MEPENOBBIX UJIEW U MEPCIIEKTUBHBIX TEXHOJIOTU.

JleMoHCTpanuu

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnunp! u cxemsl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pPaCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOW W3MEHUYHMBOCTH,
«Metoppl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHas pabora «/3ydyeHue cOpTOB KyJbTYPHBIX PACTEHUH M MOPOJ]
JOMAIIHUX KUBOTHBIX).

JlaboparopHas pabota «l3yueHne MEeTo10B CENEKLNN PACTEHUI.

[Ipaktrnueckas padora «IIpuBrUBKa pacTeHHI.

Okckypenust «OCHOBHBIE METOABI W JOCTHUIKEHHUS CEJIEKIMHA PACTEHHU H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEAbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B JIAOOPaTOPHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. BUOTEXHOJOTUS U CUHTETUYECKAsE OMOJIOTHSI

OOBEKThI, MCHOJb3yEMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMoTeXHONOTUs:  XJ1eOONeueHue, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHte3. OOBEKTbl MHUKPOOMOJOTHYECKHUX
texHosnorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMM M MHCTPYMEHTOB LEJIEHAIIPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#UBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3ALUAS U COMATUYECKHM
smOpuorene3. Mcnonp3oBaHue TamaouoB B cenekiuu pacteHuid. [lomydenue
MOHOKJIOHAJIbHBIX AHTHUTEIL. Hcnonb3zoBanue MOHOKJIOHAJIbHBIX U
IIOJIMKJIOHAJIBHBIX aHTUTEN B MeAauuuHe. VICKycCTBEHHOE OIIONOTBOPEHHUE.
PexkoHCTpyKIMST ~ SWIEKIETOK W KIOHUPOBAHUE  YKUBOTHBIX. Meton



TPAHCIUIAHTALMM SAEP KIETOK. TEeXHOJIOIMH O340pPOBIIEHHUsS, KYJbTUBUPOBAHUS U
MHKPOKJIOHAJIBHOTO PA3MHOKEHUS CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHCcTpyupoBanue pekoMOouHaHTHbIX /IHK. Co3nanue TpaHCreHHBIX OpraHu3MOB.
JIOCT)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KCHEPUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue 6uorexHonoruu. [loctrenomuas mudposas meaumunaa. [TLP-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ul OLIEHKM COCTOSIHMSI €ro 3J0poBbi. VCIONb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnxeHepuss g pa3pabOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEeW COUETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHMHTA U cKadoIauHra
JUISL PELICHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuTel OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauuu

Tabnunp! 1 cxemsl: «Vcnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HUHXEHEpUs».

JlaGoparopHas pabota «M3yueHue 00beKTOB OMOTEXHOJIOTHIY.

[TpakTnueckas padbota «IlosryueHrne MOJIOUHOKHUCIIBIX IPOYKTOBY.

Okckypeusi  «buoTexHonoruss — BaxKHEHIIas MPOU3BOAUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).
11 Knacc

Tema 1. 3apoxaeHue W pa3BUTHUE DIBOJIOINUOHHBIX NPEACTABICHUN B
ounonoruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIUK BUAO0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAass M3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunterndeckoir Tteopun dBoftonmu (CTD). HelTpanbhas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HaAYEHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JlemoHCTpauuu

[Toptpetsi: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosobe, Y. HapBun, C. C. YerBepukos, 1. U. HImansraysen, [Jx. Xonnein, . K.
benses.



Tabmumpt u  cxembl: «Cucrema sxuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectanma xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U xKuBOTHbIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[1oposl JoOManTHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BHIOB
(mo Y. [apBuny)», «Cxema COOTHOWICHHSI JBWXKYIIUX CHJI DBOJIOLIHI,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. Mukpo3BoItOLUs U €€ pe3yabTaThl

[Tommynsinusa Kak 3J€MEHTAapHAasl €quHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLIEHKH TEHETHYECKOTO pPa3HoOoOpa3zus M CTPYKTyphl Homyisiiuid. M3meHeHue
reHooHAa TOMYJSIMM KakK 3JEMEHTAPHOE HBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

OnemeHTapHble (AKTOPHI (IBMKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelid reHOB —  ciydaiiHble
HEHAIIpaBJICHHbIE W3MEHEHMs 4YacTOoT aieiaed B nonymauusax. Oddext
ocHoBatTensl. OddekT OyThUIOYHOrOo TropiblimKka. CHUKEHHE T'e€HETUYECKOTo
pazHooOpa3usi: mpuuuHbl U cieactBus. [Iposinenue 3ddexrta npeiidha reHOB B
OONMBIIMX W  MaJblX MONyMsuusx. Murpanun. W3omsduus — mOMyJISIuii:
reorpaduyeckast (MpoCcTpaHCTBEHHAs ), Onosiorudyeckas (penpoyKTUBHASA).

EctecTBeHHbIII 0TOOp — HamnpaBisgiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWJIM3UPYIOIIUNA,  pPa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oT00p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0NeHHOCTh  OPraHM3MOB  KaK  pe3yibTaT  MHUKPO3BOIIOLHUU.
Bo3HUKHOBEHHE  MpUCNOCOOJIEHU y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumeps! npucnocobieHnit y opraHu3mMoB: MOP(GOJIOTHYECKHE,
¢uznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3o0msiius — kiodeBor (aktop BuaooOpazoBanusa. Ilytu u
CrIoCcoObI BHJI000pa30BaHMUS: aJuIonaTpU4YeCcKoe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOrMYECcKOe), «MTHOBEHHOE) (monumIoOnIU3aIusl,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BOMIOIMOHHONW OWONOTMM B pa3padOTKE HAy4YHBIX METOOB
COXpaHeHus: 6uopazHooOpasus. MUKPOIBOIIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
x0351eB. MexaHn3mbl (POPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEM.



JleMoHCcTpanuu

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

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyiue
CWJIBl ABOJIIOIUNY, «IDKOJIOTHYecKass M30JSA1Us MONyJIAlUi ceBaHCKOU (openny,
«['eorpaduueckas W30IAMUS  JIUCTBEHHUIBI CUOMPCKOW W JIMCTBEHHHULIBI
naypckoin», «IlomysiiiuoHHbIE BOTHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«BaycTpuanbHblii MenaHu3mM», «KuBble Hckonaembie», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnosiornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCUTENBHOCTB», «Kputepuu Buaa», «Buupl-nBoHUKN», «CTpyKTypa BuAa B
npuposie», «Crocodsl BuaooOpazoBaHus», «leorpapuueckoe BUI000pa3oBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PA30BAHHUE BHUJIOB CHUHUID),
«ITomunnonael pacteHuin», «KamycTHo-peeuHblil rTuOpUI.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydesia MTHUIl U
3Bepell C MpUMEpaMH pa3IMYHBIX MPUCTIOCOOJEHUN, dYyuyenaa NOTUI U 3Bepei
pa3HbIX BUAOB, TrepOapuu pacTeHUd OJM3KUX BHJIOB, 00pa30BaBIIMXCSA
Pa3IMYHBIMH CTIOCO0AMU.

JlaGoparopHas paboTa «BbIsiBIIeHHE U3MEHUMBOCTH Yy OCOOEH OJTHOTO BUIa».

JlaGoparopHas padota «IIpucrnocobyieHusi OpraHu3MOB U UX OTHOCUTEIIbHAS
11e71eCO00pa3HOCThY.

Jlabopatopnas pabora «CpaBHEHHE BHIOB 1O MOP(OIOTHUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOIOLUSA U €€ PE3YIbTAThI

Metonbsl W3ydeHUS MaKpO3BOMIOLMU. [lalleOHTOIOrMYECKHE  METOMBI
u3ydyeHus oHBomouuu. llepexognsie ¢GopMbl U (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpapuyeckue MeToabl u3ydeHUs: 3Bojtouud. CpaBHeHUE QIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emuu. Bumbi-
SHAEMUKHU U PEIIUKTHIL.

OMOpPUOIOrMYECKUe U CPAaBHUTEIBbHO-MOP(OIOrHueCKrEe METOAbl U3yYEHUs
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTHUYeCKMe  METOAbl  HW3YYEHHUS  DBOJIOLUHU.
['omonornynbie TeHbl. COBpPEMEHHBIE METO/AbI MOCTPOCHUS (PUIOreHEeTHYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTAllMK U 3BOJIOLMS TEHOMOB.



OO1ue 3akoHOMEpHOCTH (IIpaBuiia) 3BOMONUHU. [IprHIKIT CMEHBI QYHKIIMA.
HeoOpatumocTs 3Bomonmu. AnantuBHas paauaunus. HepaBHOMEpPHOCTh TEMIOB
DBOJIIOLINH.

JlemoHCcTpannmn

[Toptpetsl: K. M. bap, A. O. KoBaneckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteromedansyy, — «Punmoduth»y,  «CemMeHHBIC
HNanopoOTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jlpeii KOHTUHEHTOBY,
«Penukth», «HauanbHble cTaguu 3MOPHOHAIBHOIO pPa3BUTUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI dYeloBeKa M ImUMMaH3ey», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

ObopynoBaHue: KOJUIEKLIUH, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA T'OMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. [IpoucxoKaeHHE U pa3BUTHE KU3HU HA 3eMJIe

HaydHble TUmoTe3bl NPOUCXOXKIEHUS >KU3HM Ha 3emie. AOuoreHes u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannanuanu, JI. [lactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLUU. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKash »HBOJIOLMA. AOHOT€HHBI CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. M.
Onapuna, TunoTe3a nepBuyHoro oynsona J[x. XomnaeitHa, reHeTHUECKasi TUIIOTE3a
I'. Ménnepa. Pubosumbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ u3ydeHHs. VIcKomaemble OpPraHMYECKHE
octarku. ['eoxpoHonorus u e€ wMeroabl. OTHOcUTENbHAsT M a0OCOIIOTHAs
reOXpoHOJIOrHs. ['e0XpoHOIOrUYecKas IKaia: 30Hbl, 3Pbl, HIEPUOIbI, STTOXH.

HauvanbHbie »Tanmbl opraHudeckord HBOMOUMU. [logBIEHHE U HBOTOLUA
HEPBBIX KJIETOK. DBOJIOLHUS MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHAJOT MEePBBIX Ha 3eMie COOOIIEeCTB.
CrpomatonuTthsl. [IpokaproThl U 3YKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpPraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tamnbl ABOJIIOLMU BBICIIUX pacTeHuil. OCHOBHbBIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBiieHue CIIOpOBBIX pacTeHUR U



3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue UIBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO Mupa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxneHne MICKONUTAOINX U
ntun. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMJe MO ’paM U MEepuodaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaiiHO30¥. OOm@as xapakTepucThka KiIuMara U
reoJornyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocooenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHass cucrteMa opraHudyeckoro mupa. [lpuHuumnel kinaccuukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYMITBI OPTaHU3MOB.

JleMoHCTpauuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnume u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKICeHHs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwmy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUW», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY», «CxeMa 00pa3oBaHUS DYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW NpUpOAb», «CTpOeHHE BUPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIe4HONOTOCTHBIEY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe XU3HU B
apXxeuckom spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XuU3HU B
MaJIe030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IMYHBIX OTACJOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHBIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TIMO3BOHOYHBIX JKMBOTHBIX, Yyyena MTHI[ U 3BEpel,
KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJSIKH OPraHUYEeCKUX
OCTaTKOB OPIaHU3MOB.



BuptyansHas naboparopHas pabora «MopaenupoBaHue onbIToB Musuiepa—
Opu 1o wu3yueHuio aOMOTE€HHOIO CHHTE3a OPraHUYECKUX COEAUHEHUN B
NEPBUYHOI aTMochepe».

JlabopaTopHass pabota «V3ydyeHne U OINHUCAaHHE MCKOMAEMBbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

[Ipaktrueckass pabora «M3ydeHue OCOOEHHOCTEW CTPOCHHUS PACTCHHIA
Pa3HBIX OTAEIIOB).

[Ipaktuueckast pabora «M3ydeHue 0oCOOEHHOCTEH CTPOEHHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eroBeKka — aHTPOIIOTEHES

Pasznensl n 3agaun aHTPONOJIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesoBeKa. PemurunosHeie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMH:  CPaBHUTEINIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUYECKHUE,
noBegeHueckue. OTINYUs YeJIOBeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3Tra U BTOPOM CUTHAIBHOU
CUCTEMBI.

JIBrkymine cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKUe, COllUaIbHbIE.
CooTHOLIEHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJMM AHTPOIIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E€3bsHbBI
(IPOKOHCYJIBI) M PaHHUE TMTOHTHUBI — OOITHE MPEIKH YeJIOBEKOOOpa3HBIX 00€3bsH U
JroJiei. ABCTPaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMenbli, MepBbie
W3TOTOBJICHUS OpyAui TpyAa. YeloBeK NMpAMOXOASAIIMNA U NEPBBIM BBIXOJ JHOJAEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  —  oOmMMM  MIpesoK
HEaHJEPTAIBCKOTO YeJIOBEKA M YEJIOBEKA pa3yMHOro. UenoBeK HeaHAepTalbCKUN
Kak BHJ JIFOJEH XOJOJHOTO KiMMara. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JIEHUCOBCKHM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a TmpenenamMu AQpuku.
[TaneoreneTrka u NajgeoOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO 4ejioBeKa. EcTecTBeHHBIM OTOOp B MOMYJISLUSIX
yeyioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. [lomynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQGeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHatne o pace. bospline pacel: €BpOIEOUIHAs
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUANIbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCKas). BpemMs M ImyTH paccesieHHs 4YelOoBeKa IO IIJIaHETE.
EnuHcTBO  4yenmoBeyecknx — pac. HaydHass — HECOCTOSATENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOUIEH Cpeabl.



Brmusane rteorpaduueckoit cpeapl W apeiidha TeHOB Ha MOPQOJIOTHIO U
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUH OMOIOTUYECKOTO U COIIMATIBHOTO B YEIOBEKE.

JleMoHCcTpanuu

[Toptpetsr: Y. HapBuHn, JI. Jluku, A. . Porunckui, M. M. ['epacumos.

Tabnuubl u cxembl: «MeTolIbl aHTPONOJIOTUNY, «['0JJOBHOM MO3I YeIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J|BUXKYIIIME CUIIBI aHTPOIIOTCHE3AY, « DBOJIIOIIMOHHOE
IpPEBO  YeEIOBEKa», «ABcrpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJCUCKUMM CIOKETAMH TPOUCXOXKJICHUS YeJIOBEKa,
dboTorpaduu HaxoI0K KUCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJOoBE€Ka M 4eperna IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

JlaGopatopuas pabota «M3yueHue OCOOCHHOCTEH CTpOEHHUSI CKeleTa
YEJIOBEKA, CB3AHHBIX C MPAMOXO0KICHUEM.

[Ipaktrueckas pabora «3ydeHue 3KOJIOTHUECKUX aanTallui YETOBEKa.

Tema 6. DOxonorus — Hayka O B3aUMOOTHOUIEHUSX OpPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKPYKAIOUIEH Cpenon

3apoxaeHre U pa3BUTHE 3KoJoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CeseproBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metoasl skosioruu. IlosieBbie HaOMOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpoAHbIE W JiabopaTtopHble. MoJenupoBaHHe B HKOJIOTMU. MOHUTOPHUHT
OKpY’KarolIel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATLHBII.

3HayeHUEe OKOJIOTMYECKUX 3HAHUW IS 4YeJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CU YEIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
HKOJIOTUYECKOHN KYJIbTYpPbhl U IKOJOTHUYECKON IPaMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMmbl: «Pa3genbl skomorumy, «MeToabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY>KAIOLIEH CPEIbI.



JlabopartopHas padoTa «l3ydyeHne MeTo10B SKOJOTHUYECKUX UCCIIECOBAHUIT.

Tema 7. Opranu3msl U cpea OOUTaHUS

Okonorudeckne (HakTopbl U 3aKOHOMEPHOCTU UX jAeiicTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUUYECKUE, OMOTUYECKUE, aHTPONOreHHble. O01ue
3aKOHOMEPHOCTH JIEHUCTBUS dKojoruueckux (axkropos. [IpaBuino muaumyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHUu3MBbl.

Abuotnyeckue ¢akropel. CBeT Kak sKkosornueckuid ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTEHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CHUTIHaJIBbHAs poJIb CBETA.
doTonepuoau3m.

Temnepatypa kak 3kojormueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opraHu3Msbl. [IoMKuUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxnocts kak skonormyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
NOJAJIep )KaHUI0 BOJHOrO OanaHca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAs,
ryOMHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHU3MEHHas.  DPU3NKO-XUMHUYECKUE
OCOOEHHOCTH cpell OoOuTaHusi OpraHu3MoB. [IpucrnocoOneHuss OpraHu3sMoB K
YKU3HH B pa3HbIX CpeJiax.

buonornyeckne putmbl. BHemHue W BHyTpeHHHE pUTMBI. CyTOYHBIE U
roguusbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusnennoie @opmbl opraHu3MoB. [loHsiTuE O JKHU3HEHHOW (Qopme.
KuzneHnHble POpMBI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (OPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckune (bakTopBhl. Bunpr  OMOTMYECKMX ~ B3aUMOJEHUCTBHIAL:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCaIu3M (KBaApTUPAHTCTBO, HaxJieOHN4ecTBO). Herpodpuueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBHI 11 CYLIECTBOBaHHS OPraHW3MOB B CpeEle
oOutanusd. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JlemoHcTpanuu

Tabmupl 1 cxeMbl: «Okonoruueckue (GaxTopel», «CBETOBOW CIEKTPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKkpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHUS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,



«Kuznennole ¢opmbl  pacteHuit», <« KuszHeHHble  (QOpPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOIO JIECay, « IKOCUCTEMA XBOMHOrO Jecay, «Llenu
nuTaHus», «XuiHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KoMMeHcanuzm.

O6opynoBanue: repbdapud pacTeHUW U IKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHUECKHX (PakTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOUBBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapuu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydesa MTUIl U 3Bepeil, repdbapuu
pacTeHui, OTHOCSIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUMX B Pa3HBIX cpejaax,
repObapum M KOJUIEKUMM PpAaCTeHUAd U JKUBOTHBIX, OOJaJalONIMX 4YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM KU3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOUIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopatopHas pabota «BbIBICHHE MPUCIOCOOJICHUI OpPraHu3MoOB K
BIIMSTHUAIO CBETAY.

JlabopaTopHas pabora «BbIsiBIEHHE TPHUCIOCOOJICHUM OPraHu3MoOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGoparopHas paboTta «AHATOMUYECKHE OCOOCHHOCTH PACTCHUMN W3 Pa3HBIX
MEeCT OOUTaHUS.

Tema 8. DKoJI0THs BUIOB U OMYJISIITAN

DKOJIOTUYECKHE  XapAKTEPUCTUKHU NOMYJIALUY. [Tonmynsimuss ~ Kak
Ounonornyeckas cucreMma. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTEW OMOJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysauid. OCHOBHBIE TIOKA3aTENW NOMYJALMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasT M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUS.

DKonoruyeckass CTpykrypa nomyiasuud. OneHKa YMCIEHHOCTH MOMYJISLIMH.
JvHamMuka monmyisiuuu U €€ perynsius. buoThudeckuid MOTEHUHUANl TMOMYJISIIUU.
MoaenupoBanue TMHAMHUKHA TONYJISIIAKA. KpHuBbIEe pOCTa YUCIEHHOCTHA MOMYJISIIIUH.
KpuBble BbDKHBaHUS. Perynsuus YWCICHHOCTH MOMYJSLUNA: POJib (HAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKkoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJzenb sKosiorndeckon Humun Jx.M. XartunmHcoHa. Pa3zMepbl 3KOJIOrMYecKoun
Hui. [ToTeHnnanbpHas U pealTu30BaHHAs! HUIILIU.

Bun kak cucrema nomynsiqui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpPaTEruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.



3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid KUBOTHBIX. buosorunueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanuu

[Toptper: Hx. M. XaTuynHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyssiiiuun», «Bo3pacTHble  NMHUpaMUJIbI
nonyiasiuun», «CKOPOCTh  3aceleHuss TOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3konorndeckor Humu Jx. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlabopaTopHas pabota «IIpucnocobseHus ceMsH pacTeHUN K PACCEICHUIOY.

Tema 9. Dxonorus cooO1IEecTB. DKOJIOTMYECKUE CUCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OopraHu3MaMu B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHM3MOB B JKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTHI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue unenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI ¥ MBI B 3KOCUCTEMaX. KpyroBopoT BElIECTB U OTOK YHEPTUU
B DKOCUCTEME.

OcCHOBHBIE ~ TOKa3aTeau  JKOCHCTEMBl. buomMacca H = NPOAYKIMS.
DKOJIOrMYeCKHe MUPaMUJIbl UUCesl, OMOMACChl U SHEPIHH.

Junamuka »skocucteM. Kartactpoduueckue mnepecTpoiku. @DIyKTyaluu.
HanpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykueccuu. Knmnmakcaoe coobmiectBo. bropaznoobpasue 1 mojiHOTa KpyroBopoTa
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHbIE dKOCUCTEMBI. JDKOCUCTEMBI O3EP U PEK. DKOCUCTEMBI MOPEU H
OKEaHOB. DKOCHUCTEMBI TYHJP, JIECOB, CTENEH, TyCThIHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuus
MEXK]Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomuzaius ropojickoil dayHbl. buosorudeckoe u
XO3S5IIICTBEHHOE 3HAaYEHHUE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackamgHoro sddexta v BUAOB-31U(UKATOPOB (KIHOYEBBIX
BUJIOB) B (YHKUIMOHUPOBAHUM 3KOCHCTEM. llepeHOoc sHeprum u BELECTB MEXIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIUUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3CHCTBUH.

Mexanu3mbl BO3IECHUCTBUS 3arpsi3HEHUN pa3HbIX TUIIOB Ha
CyOOpraHm3MeHHOM, OPraHW3MEHHOM, TMONYJAIMOHHOM M  3KOCUCTEMHOM



YPOBHAX, OCHOBBI 9KOJIOTHYCCKOI'0O HOPMHUPOBAHUSA AHTPOIIOI'CHHOTO BO3ﬂ6ﬁCTBHH.
MCTOI[OJ'IOFI/UI MOHHUTOPHHI'da CCTCCTBCHHBIX U dAHTPOIIOI'CHHBIX SKOCUCTCM.

JleMoHCTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoleHO3a»,  «DKOCUCTEMA

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTeMa XBOMHOro jeca», «DyHKIIMOHAIbHBIC
TPyNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBOpoT BEIIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKask MTUPAMHIA YUCEID,
«IKkonoruyeckas nupamuia OMOMacChly, «IKOJOTHUECKass MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHUE jeca mocie
noxkapa», «9KocHUCTeMa 03epay, «ArpoueHo3», «KpyroBopoT BeIIeCTB M MOTOK
SHEpPruM B arporeHose», «[Ipumepsr ypboskocucTem.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, Yydelia MTUL U
3Bepeit, repbapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIETh
KOCHCTEMBI.

[TpakTrueckas pabota «/3yduenne u onucanne ypooIKOCHUCTEMBD.

JlaGopatopHas pabota «M3yueHue pa3zHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

Okckypeust «IKCKypcus B TUIWYHBIA OuUOreoleHo3 (B ayOpaBy, OepesHsK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

DKcKypeusi «IKCKypcHsi B arpodkocucteMy (Ha TOji€ WIH B TEIUIMYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — rnobanpHas sKocCUCTEMA

buochepa — obmierianerapHass o0osiouka 3eMiHM, TN€ CYIIECTBYET WIIU
CyILLECTBOBAJIA KM3Hb. Pa3BuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BEIECTBO Orochephl U ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepbl. OcodeHHoCcTH OMOCchephl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKUE LUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Ouocdepe.

3oHanbHOCTE Omocdepnl. Ilonarne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIE U MTUPOKOJIMUCTBEHHBIE JIeca, CTETH, CAaBaHHBI,
MyCTHIHY, TPOTIMUECKUE JIeCa, BEICOKOTOPhs. Kimmar, pacTUTENbHBIN U KUBOTHBIHI
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onocdepHbIX QPYHKITHI.

JlemoHCTpauuu

[Toptpetsl: B. 1. Beprnanckuii, 9. 3rocc.



Tabmumpr u cxemsl: «l'eocdepsr 3emnmn», «KpyroBopoT asora B mpupoaey,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor kuciopoga B HPHUPOJE»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay», «Taliray, «Cmemanneiii gec», «ILInpokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuii jiecy.

O6opynoBanue: repdapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YenoBek u okpy»xKaroriasi cpeaa

OKOJOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue denoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOW cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHEHHE
BOOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBINA U KUBOTHBIM Mup. OxpaHa
pPaCTUTENIBHOTO M XUBOTHOrO MHpa. OCHOBHBIE NPUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacasie xkHuru. Oco0o oxpansemblie mpupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEIOBEUECTBA W MPUPOJBI.
PannonanbHOE  MPUPOJONOJIB30BAHME M COXpaHEHHWE  OHMOJOTMYECKOIO
pazHooOpazus 3emnu. OOmKMEe 3aKOHOMEPHOCTU TJI00ATBHBIX 3KOJIOTHMUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE TOCIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
npoueccoB. CHUCTEMHBIE HCCIENOBaHUS NEepexofa K pecypcocoOeperaromeid u
KOHKYPEHTOCIOCOOHOM ~ 3Hepretuke.  buonoruueckoe  pasHooOpazue U
ouopecypchl. HammonanpHbie WHOOpPMAIMOHHBIE CHUCTEMBI, 00ECIICUHBAIOIIIE
JIOCTYTl K MH(OpPMAIIMU MO COCTOSHUIO OTJEIbHBIX BUAOB U dKocucTeM. OCHOBBI
HKOpeadUIMTAllMM 3KOCHUCTEM U CHOCOOOB OOpbOBI € OHOMOBPEKICHUSMHU.
PexoHCTpYKIIHSI MOPCKUX M HA3€MHBIX SKOCUCTEM.

JlemoHCTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdeps», «3arpsizHeHre 1ouBb», «llapHukoBbll  3ddexT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pacTeHUM U >KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



[Tnanupyemblie pe3yabTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH HAa YPOBHE
CpeIHero oo1mero oomero oopa3oBaHus.
JIngHOCTBIEC PE3YyJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJNbTaTaM OCBOCHHUS
OOy4YarOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHOJIOTHH
BBIJICJICHBI CIEAYIOIIME COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIPE/IENICHHI0, HajJu4yhe MOTHUBallUM K OOy4YeHUI0  OHOJIOTruH,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUUYECKUX TPAAMIIMN Pa3BUTUS OHOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIMYHME TPABOCO3HAHMS  HKOJIOTMYECKOM
KYJBTYPbI, CIIOCOOHOCTH CTABUThH 1IN U CTPOUTH )KU3HECHHBIC TJIaHBHI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CJMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MpaBUIaMU MU HOpMaMu
NOBEAECHUSI U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH [MO3HWIMU JIMYHOCTH, MATPUOTH3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHOMIICHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JOJDKHBI OTPaXkaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peAU3alMd OCHOBHBIX HAIpaBICHUN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpak1aHCKOT'O BOCITUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YyYaIOIIEeTrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTpuOTUYECKOTO BOCTIMTAHMUSL:

c(hOpMUPOBAHHOCTH POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEIUIO U MaMSATHUKAM IPUPO/IBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POAUTEISIM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 5CTETUYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIICHUN;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JINYHOCTH;

5) dwusnyeckoro BocmUTaHUs, (HOPMHUPOBAHUS KyIbTYpPHl 3I0POBbS U
HMOIIMOHAJILHOTO OJIArOTONYYHS

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE UEHHOCTH TPABWI HHIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJIEACTBUNA U HEMPUATUS BPEIHBIX NMPUBBIYCK (YMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPYJIOBOTO BOCITUTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) KOJOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM UX BO3MOXHBIX MOCJIEACTBUNA IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HAHWST W YyMEHUS TPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKOM
HaIPaBJICHHOCTH;

8) IEeHHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHuu mnpodaemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPEeCypCHbie  MPOOJEeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IEJISIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



MeTtanpenMeTHbIE PE3yJIbTaTh

MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHPOBO33PEHUS OO0yUaAIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OSKCIEPUMEHT W  JpYrue);
yHHUBEpCaJbHble yueOHbIe JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHUBHBIC,

peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPaMOTHOCTH ¥ COLMAIBHOW KOMIIETCHIIMM OOYYalONIMXCs; CIIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33PEHUYECKNE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pesynprare wu3ydyeHus OMOJOTMM Ha YPOBHE CpPEIHEro O0OIero
oOpasoBanust y oOyuwatonierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHUBEpCalbHbIe yUeOHbIE AEHCTBUSA, KOMMYHUKATHUBHBIE YHUBEPCAJIbHbIE YUEOHbBIE
NEUCTBUS, PEryJISTUBHbIE YHHUBEpCAJIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAas
NEATEIbHOCTb.

MertanpeameTHble pe3ysibTaThl OCBOEHMS IMPOTPAMMBI CPEIHETO OOIIETo
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBnazeHne YHUBEPCATbHBIMU YUYEOHBIMH ITO3HABATEIbHBIMU JEHCTBUSIMHU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKauU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJ]aBas NapaMmMeTpbl W KPUTEPHUH UX
JTOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUS (DAKTOB U SBJICHHIM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PAacCMaTPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

PUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea A peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a3oBbIe UCCIEIOBATEIBCKUE JEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIET0BATENbCKON U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHWSA, €ro WHTEPIpETAlMH, MPEOoOPa30BAHUIO M MPUMEHEHHI0 B Y4YEeOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEbHON
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus, HaXOIAUTh apryMEHTHI IJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBaTh TIOJIyYCHHBbIE B XOJE€ PEIICHHUs 3aJayd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

3) pabota c nHbOpMAITHEIA:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3HPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuoOOpeTaTh OIBIT KCHOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaruu (CxemMbl, rpauku, TUuarpaMMbl, TaOJUIIBI, PUCYHKU
H Ipyroe);

UCIIONBb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBnazieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSAMH:

1) obmieHue:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpPEICTBAa OOIICHHS, MOHUMAaTh 3HA4YCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JeSTEIIbHOCTb:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMaHAHOW W WHIWBUIYyAIBHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)IOTO YJieHa KOJUICKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXIOr0 YYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATHBHBIM.

OBnazieHNe YHUBEPCAIbHBIMU PETYIATUBHBIMH JE€HCTBUIMMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUWA IEJIEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3371a4yu B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTECHUI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPUEMBI peQUIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJIbTaToB
JEATEIIbHOCTH;

3) npuHsATHE CEOS U IPYTUX:

MPUHUMATH ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYIUX HA OLIUOKHU;

[IpenMeTHbBIE PE3YIBTATHI.

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorusi» Ha yriayOJI€HHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npoduibHoro  oOydenust  oOydaromuxcss  Owonmorud. OHHM  BKIIIOYAIOT:
cneruuyecKkue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHUIO, UHTEPIIPETAINU U MPEeOOPa30BAHUIO 3HAHUM, BUJBI JEATECIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHBIC PEe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
KJ1acce JOJIKHBI OTPAXKATh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palroOHAIBLHOTO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOpPETYJISIUs, CaMOBOCIPOU3BEIACHNUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenus (H. W. BaBuioBa — o 1neHTpax
MHOTOOOpa3usi W TMPOUCXOXKIEHUS  KYJIbTYPHBIX  pPAcCTEHUMH),  3aKOHBI
(eaHOOOpa3Usi TOTOMKOB TEPBOrO TMOKOJICHMS, PACIIEIUICHHS, YACTOTHl TaMerT,
HE3aBUCUMOTO HacienoBaHuss [. Mengens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3yEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX MW MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE



OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUW, IKUBOTHBIX, YEJIOBEKA, IPOIIECCOB JKU3HEAESITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcCTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MPOIIECCOB: OOMEHa BemIeCTB (MeTab0u3M), MPEBPAIICHUSI dHEPIUHU, OpOXKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeW03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOOPA;

YMEHHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIy OpPraHOMJIAMHU KJIETKU U HUX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAacTeHWH, JKMBOTHBIX M YEJIOBEKAa U MX
GYyHKIASIMHE, MEXKIy CHCTEMaMH OPTaHOB M WX (PYHKIMSMHU, MEXIY STalaMu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUIOM W (EHOTHIOM, (DEHOTUIIOM H
(dhakTOopamMu cpenbl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH TPUIUHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W TPAKTUYECKHUE padOThl, COOIIOJATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOIOTBOPCHME, HAIPABIICHHOE M3MECHCHHE I'€éHOMa M CO3JIaHHE TPaHCTCHHBIX
OpTraHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp OyayIiieil mpodecCHoHaATbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAHWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YIIyOJsSTh MO3HABATEIBHBIN



MHTEpEC, HAIPaBJICHHbIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTUYECKOro OOpa3oBaHMsl B OpPraHU3ANMSIX CPEIHETO
po(eCCHOHATEHOTO U BBICIIETO 00pa30BaHUAI.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 11
KJIacce JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEUICHUU BOIPOCOB PAIMOHAIBHOIO
PUPOAOTIOIL30BaHUs, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILIEHUS K MPUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOeKHBIX yUEHBIX-OHOJOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BJIAJIETb CUCTEMOM OHMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTpEJICICHUs] W TOHMMAaHHUE CYIIHOCTA OCHOBOIIOJAralIuX OHOJOTUYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomronimonHas Teopust Y. J[apBuHA, CHHTETHYECKAS TEOPHS SBOJIOINH ), YICHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3apoabieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (runoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJaJ€Th  OCHOBHBIMM  METOJaMU  HAyYHOTO  MO3HAHUA,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS U
OIICHKH aHTPOITOTCHHBIX H3MECHECHUN B IPUPO/IE;

YMEHHUE BBIICIATh CYIIECTBEHHBIC TIPH3HAKH: BHJIOB, OHOTEOIIEHO30B,
DKOCHCTEM M Ouocdepbl, CTaOUIU3UPYIOMIETO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITOTIATPUUYECKOTO u CUMITIaTPUYECKOTO
BUI000pa30BaHMs, BIMSHUS JIBIKYIITUX CHJI ABOJIOIMN HA TEHO(OH T TOMYIISITUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HaIpaBICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXIY TMPOIECCAaMU HBOJIIOINUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMUMTEIBHBIC  TPU3HAKKM  JKUBBIX  CHCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECU MECTHOCTH;



YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpeJbl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMS MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 3a]Ja4H, BBISIBISTH IPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpHbIE M MpaKkTUYecKhe paboThl, cOOI0aTh
MpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAaHHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HMCCIENOBATENbCKOW paboTe mo OHOJIOorud,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOXKJICHUU KU3HU, YEJIOBEKa
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MperoTBpallleHus
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymnieil mpodeccuoHaTbHON
JESTEIIbHOCTH B 001aCT OMOJIOTUH, KOJIOTUH, IPUPOJOTIONb30BAHMS, METULIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEJIBCKOIO XO3iWCTBa, MUILEBOM
IPOMBIIIJIEHHOCTH, YIUIYOJIsATh I103HABAaTEJIbHBIM MHTEpEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATUYECKOE IINTAHUPOBAHUE

10 KITACC
KonunuecTtBo vacoB DIIEKTPOHHBIE
Nen/m = HammeHoBaHHWE pa3zeioB U TEM IPOrPaMMbI Kontpomsasie  [IpakTHueckue (madposrie)
Bcero oOpasoBarenbHbIe
paboThI paboThI
pecypcsl
1 buonorus kak Hayka 1 https://resh.edu.ru/
2 JKuBble cucTeMbl U UX U3YYEHHE 2 https:/fipi.ru/
3 buosnorust kineTku 0.5 https://resh.edu.ru/
https://resh.edu.ru/
4 XHUMHUYECKask OpraHu3anus KIETKN 10 1 htto:/www.virtulab.net/
https://resh.edu.ru/
5 CrtpoeHure u GyHKIH KICTKH 8 0.5 2 https://fipi.ru/
http://www.virtulab.net/
OOMeH BellecTB U MpeBpallleHue SHEPTUU B https://fipi.ru/
6 9 0.5 1 )
KIIETKE http://www.virtulab.net/
Hacnencrennas undopmanus u https://resh.edu.ru/
7 ; 9 0.5 0.5 _ i
peanu3anus e€ B KIETKE http://www.virtulab.net/
. https://resh.edu.ru/
8 JKnu3HEeHHBIH UK KIETKA 6 0.5 1 http://www.virtulab.net/
9 Crpoenrie u GyHKIUU OPraHU3MOB 17 1 1.5 http://www.virtulab.net/
10 Pa3mHOXkeHue u pa3zBUTHE OPraHU3MOB 8 0.5 1.5 http://www.virtulab.net/
11 Perieriika — iayka 0 HACTEACTBEHHOCTH i 2 0.5 http://www.virtulab.net/
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 0.5 1 http://www.virtulab.net/
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 1 http://www.virtulab.net/
14 ['eneruka yenoBeka 0.5 http://www.virtulab.net/



https://resh.edu.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
http://www.virtulab.net/
https://resh.edu.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.virtulab.net/

15

Cenexuusi OpraHu3MoB

http://www.virtulab.net/

16

buoTexHoOJIOrM U CHHTETHYECKAs OO0 Us

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PesepBHOE Bpems

102

13

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/



http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/

11 KJIIACC

Ne i/t

HanmenoBanne pa3aciioB U TEM IIPOrpaMmabI

3apO)K,Z[eHI/IC 1 pa3BUTHUEC 3BOJTIOINMOHHBIX
Hpe,I[CTaBJ'IeHI/Iﬁ B OHOI0rUHU

KommuectBo yacos

Kontposbnasie = [IpakTuyeckue
Bcero

paboThI paboThI

DIIEKTPOHHBIE
(mmudpoBsie)
o0Opa3oBaTeNbHbIC

pecypcbl

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/

MukposBOIIOLMSA U €€ PE3yIbTaThl

14 1 2

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/

Makpo3Botonus U €€ pe3ysbTaThl

[IpoucxoxneHue u pa3BUTHE KU3HU HA
3emiie

HpOI/ICXO)KI[eHI/IC YCJIOBCKA — AaHTPOIIOI'CHE3

15 1 1.5

10 1 1

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/

DKOJIOTHS] — HayKa O B3aUMOOTHOIIIEHUSIX
OpTraHru3MOB U HAAOPraHU3MEHHBIX CUCTEM C
OKpY>Karollen cpenon

Opl" AHU3MBI U CpClia oOuTaHus

https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/

DKOJIOTHS BUJOB U HOHyJIHI_II/Iﬁ

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/



https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/

10

11

DKoJIOrus cOOOIECTB. DKOJIOTHUECKUE
CHUCTCMBI

buocdepa — rmobdanpHas skocucTema

YenoBek U OKpysKarolas cpeaa

12

0.5

0.5

0.5

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/

12

PesepBHOE Bpems

https://resh.edu.ru/

https://fipi.ru/
http://www.virtulab.net/

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

7.5



https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
https://fipi.ru/
http://www.virtulab.net/




[ToypouHoe niiaHupOBaHUE

10 xnacc
KomnmuecTBo yacos
No DneKTpoHHBIE IU(PPOBHIE
Tema ypoka Kontposnsubie IIpakTuueckue
/T Bcero 00pa3oBaTEIbHbBIE PECYPCHI
paboTHI paboTHI
b :
MOTOTILE KA KOMILICKCHAA https://resh.edu.ru/subject/5/10/
1 HayKa 1 KaK 4acThb 1 :
http://sdamgia.ru/
COBPEMEHHOI0 00111eCTBa
2 JKuBBIC CHCTEMBI M X CBOMCTBA 1 https://resh.edu.ru/subject/5/10/
0% :
3 POBHEBA OPTATIEAII HHBRIX 1 https://resh.edu.ru/subject/5/10/
CUCTEM
" :
4 CTOPI OTRPBITIL H HEYHCHIA 1 https://resh.edu.ru/subject/5/10/
kieTku. Kiierounas reopus
MeToabl MOJIEKYISIPHOU U
KJICTOYHOM OMOJIOTHH.
[Ipaktruueckas pabora
5 «M3yyeHne MEeTOI0B KICTOYHOU 1 0.5 https://resh.edu.ru/subject/5/10/
ouostoruu (XxpoMarorpadus, ' http://sdamgia.ru/
aneKkTpodopes,
nuddepennmranbuoe
nentpudyruposanue, [1LP)»
XUMHUYECKUI COCTaB KICTKU 1 https://resh.edu.ru/subject/5/10/
MuHepalibHbIC BEIIECTBA 1 https://resh.edu.ru/subject/5/10/



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

KIJIICTKH, UX OonoJoruueckas POJb

OpraHnyeckue BeIecTBa KICTKH
— Oenku. JlaboparopHas pabota

8 «O06HapyXeHHE OCIIKOB C 0.5 https://resh.edu.ru/subject/5/10/
TTOMOIIIBIO KAU€CTBEHHBIX
pEeaKIni»

9 CBolicTBa, KITaCCH(UKALIHS https://resh.edu.ru/subject/5/10/
(GyHKITIHN OSITKOB http://sdamgia.ru/

10 OpraHuveckre BemecTBa KICTKH https://resh.edu.ru/subject/5/10/
— YTJICBOBI http://sdamgia.ru/

11 OpraHnYecKHe BEIecTBa KICTKU https://resh.edu.ru/subject/5/10/
— JIATHIBI http://sdamgia.ru/
Hyxnennossie kucnotsl. [JHK u
PHK. JIabopaTopHnas pabora .

12 «I/Iccne,HOBEHHepHyKHI;HHOBLIX 0.5 https://resh.e_du.ru/sublect/5/10/

http://sdamgia.ru/
KHUCJIOT, BEIJCIICHHBIX U3 KICTOK
Pa3IMYHBIX OPTaHU3MOBY

13 ;;I;iz:T;iﬁﬁf;gziam https://resh.e_du.ru/subiect/5/10/
(HT®) http://sdamgia.ru/

14 See;(:;izgO:;::;ﬂ:iofizﬂm https://resh.e_du.ru/subiect/5/10/

’ ’ http://sdamgia.ru/
MIPOTEOMUKH
15 MerTo/1bl CTPYKTYPHO# OHOJIOTHH https://resh.edu.ru/subject/5/10/



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

http://sdamgia.ru/

Tunel KJIETOK.

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

16 [TpokapuoTHuecKkas KieTKa http://sdamgia.ru/
CtpoeHue 3yKapuoTUIECKOM
17 kieTku. [IpakTraeckas padoTa 0.5 https://resh.edu.ru/subject/5/10/
«W3ydenune cBONUCTB KIIETOYHOMN http://sdamgia.ru/
MeMOpaHbI»
[ToBepXHOCTHBII amnmapar https://resh.edu.ru/subject/5/10/
18 .
KJICTKH http://sdamgia.ru/
OnxnomMeMOpaHHbBIE OPTaHOU/IbI
" f;f:y‘iiﬁf:;:g;" pabora 05 https://resh.edu.ru/subject/5/10/
http://sdamgia.ru/
MUTOILIaA3MBI B paCTUTCIIbHBIX
KIICTKax»
HOHyaBTOHOMHBIG OpraHOHAbI
KIICTKU: MUTOXOHAPUH,
20 iactuel. JlaboparopHas 0.5 https://resh.edu.ru/subject/5/10/
pabota «MccnenoBanue http://sdamqia.ru/
I1asMoJjn3a U A€1jia3mMolini3a B
PaCTUTCIIBHBIX KIICTKAX»
21 HemeMOpaHHBIE OPTaHOU/IBI https://resh.edu.ru/subject/5/10/
KJICTKH http://sdamgia.ru/
https://resh.edu.ru/subject/5/10/
22 Crpoenuie u QpyHKIIMM siapa

http://sdamagia.ru/



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

23

CpaBHUTENbHAS XapaKTEPUCTUKA
KJIETOK 3yKapHoT. JlabopaTtopHas
pabota «/3ydueHue cTpoeHust

KJICTOK Pa3JIUIHBIX OPTAHU3MOB)

0.5

0.5

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

http://sdamqia.ru/

24

ACCUMUIISIIIAS U JTUCCUMMJTSITUS
— JIB€ CTOPOHBI METa0O0IU3MA.
Tunbel oOMeHa BEIIECTB.
JlaGoparopHas paboTa
«M3yyeHne KaTaauTHIEeCKOU
aKTUBHOCTU (DepMEHTOB (Ha
puUMeEpe aMHIIa3bl WU
KaTasasbl)»

0.5

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

http://sdamqia.ru/

25

26

DepMEHTATUBHBIN XapaKTEP
peakuyii KJIETOYHOTO
MeTtabonusma. JlaboparopHas
pabora «M3yyenue
(bepMEeHTATUBHOTO paCIIeTICHUS
nepoKcuaa BOJIOpoJa B
PaCTUTEIBHBIX U )KHBOTHBIX
KJIETKaX»

benku-akTuBaTOpHl U OCIKH-
UHTUOUTOPBI

0.5

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

http://sdamgia.ru/

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

http://sdamqia.ru/

27

28

ABTOTpOQHBII THUTT 0OMEHA
BEIIECTB

doTtocunTe’

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

http://sdamgia.ru/

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



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

http://sdamgia.ru/

Xemocunres. JlaboparopHas

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

29 pabota «CpaBHEHHE MPOIIECCOB 0.5 htto://sdamaia.ru/
(1)OTOCI/IHT€38, U XEMOCHHTE3a»
AHa3’poOHBIE OpraHu3Mbl. Bub
30 opoxenus. JlaboparopHas https://resh.edu.ru/subject/5/10/
pabota «CpaBHEHHE TIPOIIECCOB http://sdamgia.ru/
6p0}K€HI/IH U ABIXaHUI)
31 AnpoOHBIC OpraHU3MBI. JTaTIbl https://resh.edu.ru/subject/5/10/
YHEPTeTUIECKOTO OOMEHa http://sdamgia.ru/
DHeprusi MEMOPaHHOTO
39 rpajueHTa npotoHoB. CHHTE3 https://resh.edu.ru/subject/5/10/
AT®: pabora nporoHHoit ATD- http://sdamgia.ru/
CHUHTA3hbI
33 PeaKiin MATDHHHONO CHATE3 https://resh.e_du.ru/subiect/5/10/
http://sdamgia.ru/
34 TpaHCKpUTIITUS — MaTPUIHBIN https://resh.edu.ru/subject/5/10/
cuate3 PHK http://sdamgia.ru/
35 Tpancmsmuas 1 e srams: https://resh.e_du.ru/subiect/5/10/
http://sdamgia.ru/
Kozuporarme aMHHOKHCIOT. https://resh.edu.ru/subject/5/10/
36 Poaw pubocom B OMOCHHTERE .
http://sdamgia.ru/
Oenka
37 OpraHuzanus TeHoMa y 0.5 https://resh.edu.ru/subject/5/10/



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

MPOKAPUOT U IYKAPUOT

http://sdamgia.ru/

MouJtekynsipHbIE MEXaHU3MBI

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

38 SKCIIPECCHUU T€HOB Y SYKapHOT http://sdamgia.ru/
Bupycsl — BHEKIIETOUHBIE
39 (OpMBI )KU3HU U OOJTUTATHBIS 0.5 https://resh.edu.ru/subject/5/10/
napasutsl. [IpakTndeckas pabora http://sdamgia.ru/
«Co31aHne MOJIENIN BUPYCa»
40 BupycHsie 3a00eBanus https://resh.edu.ru/subject/5/10/
YeJIOBEKa, JKMBOTHBIX, PACTCHHM http://sdamgia.ru/
a1 HaHOTeXHOI0THU B OMOJIOTHH U https://resh.edu.ru/subject/5/10/
MEIULINHE http://sdamgia.ru/
. https://resh.edu.ru/subject/5/10/
42 JKu3HEeHHBIN LUK KJIETKU .
http://sdamgia.ru/
. https://resh.edu.ru/subject/5/10/
43 Marpuunsiii cuares JTHK http://sdamgia.ru/
Xpomocomel. JTabopaTopHast _ :
44 pabota «l3yHeHmE XPOMOCOM Ha 0.5 https.//resh.e_du.ru/sublect/5/10/
http://sdamgia.ru/
TOTOBBIX MUKPOTIpETapaTaxj»
45 Jleterie KIeTKH — MHTO3 https://resh.e_du.ru/subiect/5/10/
http://sdamgia.ru/
Tunsl knerok. Kapuokunes u
16 uTokuHe3. JJaboparopHast 0.5 https://resh.edu.ru/subject/5/10/

pabota «Habmronenne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa JTyKa

http://sdamgia.ru/



http://sdamgia.ru/
https://resh.edu.ru/subject/5/10/
http://sdamgia.ru/
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
http://sdamgia.ru/
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(Ha TOTOBBIX
MUKpOIpenaparax)»

PGI‘YJBIHI/I}I ZKHN3HCHHOI'O NUKJIA

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

47 KJIIETOK 05 http://sdamgia.ru/
48 Oprai3M Kak euHoe Heoe 1 https://resh.e_du.ru/subiect/5/10/
http://sdamgia.ru/
40 gjg:fﬁf;;ﬁ:;f:ﬁ;ﬁ:;"pHa" 05 https://resh.edu.ru/subject/5/10/
. http://sdamqia.ru/
pacTeHumn»
Tattit JKUBOTHBIX 1 HETOBEKA. https://resh.edu.ru/subject/5/10/
50 JlabopaTtopHas pabora 0.5 .
. http://sdamqia.ru/
((I/IBYT—IGHI/Ie TKAHCHU ) KUBOTHLBIX)»
Opranbl. CuCTEMBI OPTaHOB.
51 JlaboparopHast paboTa 05 https://resh.edu.ru/subject/5/10/
«M3y4ueHune opraHoB IBETKOBOTO ' http://sdamgia.ru/
pacTeHus»
59 Ortopa Teta OpraHmIMOB https://resh.e_du.ru/subiect/5/10/
http://sdamgia.ru/
53 O — https://resh.e_du.ru/subiect/5/10/
http://sdamgia.ru/
54 Y (R — https://resh.e_du.ru/subiect/5/10/
http://sdamgia.ru/
55 ITuTanue NO3BOHOYHBIX https://resh.edu.ru/subject/5/10/

JKHUBOTHBIX. HHH_ICBapI/ITeJ'IBHaH

http://sdamgia.ru/
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CHCTCMa YCJIOBCKa

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

56 JlpIxaHue opraHu3MoB htto://sdamaia.ru/

57 JIpIXaHHE TO3BOHOYHBIX https://resh.edu.ru/subject/5/10/
SKHUBOTHBIX M YEJIOBEKA http://sdamaqia.ru/

58 TpaHcIopT BeliecTB y https://resh.edu.ru/subject/5/10/
OpPraHU3MOB http://sdamgia.ru/
Kposerocuas cucrema https://resh.edu.ru/subject/5/10/

59 MMO3BOHOYHBIX JKUBOTHBIX U ;

http://sdamaqia.ru/
YCJI0OBCKA

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

bIACJICHNC Y OPTaHU3MOB http://sdamqia.ru/

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

AHTa y OprafHsmMon http://sdamqia.ru/
62 " https://resh.edu.ru/subject/5/10/
MMYHHa}I CUCTCEMaA 4YCJIIOBCKA http://sdamqia.ru/

63 PaznpaxxuMoCTh U peryisnus y https://resh.edu.ru/subject/5/10/
OpTaHHU3MOB http://sdamgia.ru/

y :yM;’If’ aﬁg:: f;gg;j“" 1 https://resh.edu.ru/subject/5/10/

H .
AOKp http://sdamqia.ru/
JKUBOTHBIX U YCJIOBCKA
®dopMbI pa3MHOKCHHUS https://resh.edu.ru/subject/5/10/
65 )
OpPraHu3MOB http://sdamgia.ru/
66 [TonoBoe pa3MHOXKEHHE https://resh.edu.ru/subject/5/10/
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http://sdamgia.ru/

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

o Meitos http://sdamgia.ru/
["ameTorenes. O6pa3oBanue U
Pa3BUTHUC ITOJIOBBIX KJICTOK.
68 JlaboparopHast paboTa 0.5 https://resh.edu.ru/subject/5/10/
«M3yueHne CTpOCHHUS IOJIOBBIX ' http://sdamgia.ru/
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
69 WunuBuayanbHOE pa3BUTHE https://resh.edu.ru/subject/5/10/
OpraHU3MOB — OHTOI'CHE3 http://sdamgia.ru/
20 3aKajika OpraHoB U TKaHEH U3 https://resh.edu.ru/subject/5/10/
3apO/IBIIIEBhIX JTHCTKOB http://sdamqia.ru/
Poctn Pa3BUTHUC ) KUBOTHBIX.
Jlabopatopuas padora https://resh.edu.ru/subject/5/10/
71 «BpIsBIIEHNE IPU3HAKOB 0.5 i
. http://sdamaqia.ru/
CXOJICTBA 3apObITICH
ITIO3BOHOYHBIX KMUBOTHBIX»
PasmHoxeHue u pazsurue
. 22‘:;:;335;‘;?;5"*‘” padora 05 05 https://resh.edu.ru/subject5/10/
http://sdamgia.ru/
PAa3MHOKCHHUS BBICIITHUX
pacTeHu»
73 Hcropust CTaHOBJICHUS U https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
http://sdamgia.ru/
https://resh.edu.ru/subject/5/10/

Pa3BUTHA TCHCTHUKU KaK HAYKH

http://sdamgia.ru/

OCHOBHBIC TTOHATHS U CHMBOJIBI
reHeTuku. JlabopaTopHas pabora

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

74 «/Ipo3oduia kak 00BEKT 05 http://sdamgia.ru/
T€HETHYECKUX HUCCIIEAOBAHMI
3aKOHOMEPHOCTHU HACIIEIOBAHUS
PU3HAKOB. MOHOTHOPHIHOE

75 ckpemuBanue. [IpakTudeckas 05 05 https://resh.edu.ru/subject/5/10/
pabora "M3ydeHue pe3yabTaToB http://sdamgia.ru/
MOHOTHOPHUIHOTO CKPEIIUBAHUS
y Apo3oduist"

76 L{uToaornueckue OCHOBEI https://resh.edu.ru/subject/5/10/
MOHOTHOPHTHOTO CKPEITUBAHUS http://sdamgia.ru/

o AHanmsupyromiee CKpeluBaHue. https://resh.edu.ru/subject/5/10/
HemnonHoe 1OMHHHpOBaHUE http://sdamgia.ru/
JurnOpuaHoe CKpelMBaHue.

g fﬁ:ﬁgﬁ‘;“;‘;ﬁfi’;‘% 05 https://resh.edu.ru/subject/5/10/

http://sdamgia.ru/
JUTHOPHIHOTO CKPEIUBAHUS Y
JPO30(HITBI

79 [{uTomornueckrne OCHOBEI https://resh.edu.ru/subject/5/10/
JUTHOPHIHOTO CKPEIUBAHUS http://sdamqia.ru/

30 CuerieHHOE HaClIeI0BaHNe https://resh.edu.ru/subject/5/10/

MPU3HAKOB

http://sdamagia.ru/
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XpOMOCOMHasi TeOpUs

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

81 .
HACJIEICTBEHHOCTH http://sdamqia.ru/

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

82 I'eneTuka mosa ;

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

83 I'eHoTHII KaK 1I€JIOCTHASI CHCTEMA ;

http://sdamqia.ru/
r 5 )

84 z::;:;;cI;ij;;:;piiommx https://resh.edu.ru/subject/5/10/
P p ’ http://sdamgia.ru/

1 YeJIOBEKa

85 V3MEeHYNBOCTH MTPU3HAKOB. https://resh.edu.ru/subject/5/10/
Buasl nsmeHunBocTu http://sdamqia.ru/

36 MopaudukanroHHasI https://resh.edu.ru/subject/5/10/
W3MEHYMUBOCTH http://sdamaia.ru/
BapuanumoHnHsIil psia u
BapUaIlMOHHAs KpUBas.

JlabopaTtopHas pabora

41 )

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

87 3aKOHOMEPHOCTEN 0.5 .
. http://sdamqia.ru/

MO (DUKATTMOHHON

n3MeHunBOCTU. [locTpoeHue

BapUAIMOHHOTO PsJia U

BAPUALIMOHHOU KPUBOM»
38 ['eHOTUIIMYECKAS U3MEHUYUBOCTb. https://resh.edu.ru/subject/5/10/

KomOnHaTnBHAs N3MEHYNBOCTH

http://sdamagia.ru/
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MyTanuoHHast U3BMEHYUBOCTb.
[TpakTrueckas pabota

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

89 «MyTtanuu y apo30¢puibl (Ha 05 http://sdamgia.ru/
TOTOBBIX MHUKpOTIpErapaTax )

90 i;iitzf:pgzithﬁgH;HHoro https://resh.e_du.ru/subiect/5/10/

http://sdamgia.ru/
SIMUIEHOMUKA
I'eHeTHKa YeIOBEKa.

o1 [TpakTrueckas pabora 05 https://resh.edu.ru/subject/5/10/
«CocTaBlIeHHE U aHAIN3 http://sdamgia.ru/
POIOCIOBHOI

92 Me OB ME/TIHHCKOM TCHETHEN https://resh.e_du.ru/subiect/5/10/

http://sdamgia.ru/
3HaueHue MEIUIIMHCKOM

93 TCHCTHKU B MIPEAOTBPAIICHUN U https://resh.edu.ru/subject/5/10/
JICYEHUH T€HETHIECKHUX http://sdamgia.ru/
3a00JIeBaHMI YeJIoBeKa
OCHOBHEIE ITOHATHUS CEJNICKIUU.

JIabopaTopnas pabota .
94 ((I/I?,yEeHI/I]Z COpIT) OB KyJTETYPHEIX 0.5 https://resh.e_du.ru/sub ject/5/10/
. http://sdamgia.ru/
PacTeHHI M MOPOJ IOMAIITHUX
JKHBOTHBIX»
Metozet cenekinORHON padoThi. https://resh.edu.ru/subject/5/10/
95 JlabopaTtopHas pabora 0.5

«/3yuenune METOI0B CENEKIUN

http://sdamagia.ru/
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pacTeHu»

JloCTHXKEHUSI CeIEKIUU
pPacTeHHI U )KMBOTHBIX.

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

96 1 )
[TpakTrueckas padoTa http://sdamgia.ru/
«IIpuBHUBKa pacTEHUIN»
C )
OXPAHCHIE, H3YHCHHC U https://resh.edu.ru/subject/5/10/
97 HUCIIOJIb30BAaHUE TEHETUUECKUX 1 ;
http://sdamaqia.ru/
pecypcoB
BI/IOT CXHOJIOTHUA KaK HaYKa nu
OTPACIR HPOM3BOACTRA. https://resh.edu.ru/subject/5/10/
98 [Ipaktrueckas pabota 1 0.5 .
http://sdamqgia.ru/
«M3yueHne 0ObEKTOB
OUOTEXHOJIOTHAID)
99 OCHOBHBIC HAIIPABJICHUS 1 https://resh.edu.ru/subject/5/10/
CUHTETHUYECKON OMOJIOTUU http://sdamaqia.ru/
100 XpoMOCOMHAs U TeHHasI 1 https://resh.edu.ru/subject/5/10/
WHXKEHEPUS http://sdamgia.ru/
https://resh.edu.ru/subject/5/10/
101 M 1 ;
0 EIUIINHCKUE OMOTEXHOIOT NN htto://sdamaia.ru/
P 7 T )
102 ngcgp B:;I;yf ;:TGMZ];;ZI; e}::[e’ 1 https://resh.edu.ru/subject/5/10/
HEHTES a http://sdamgia.ru/
3HAaHHUUN
OBHIEE KOJIMYECTBO HACOB I1O 102 135

I[TPOTPAMME
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https://resh.edu.ru/subject/5/10/
http://sdamgia.ru/

11 xnacc

KosnuecTBo yacos DNEeKTPOHHbBIE
Nen/m  Tema ypoka Koutponbueie  I[IpakTuueckue posbie
Bcero o0OpasoBartenbHbIE
paboThI paboThI
pecypehI
https://resh.edu.ru/
OpomonrionHas Teopus Y. JlapBuna 1 https:/fipi.ru/
http://www.virtulab.net/
JIBHOKYIIEE CHJIBI DBOJIIOLUH BUIOB 10 https://rfes_h -edu.ru/
Y. Jlapeuty 1 https://flpl.ru/_
http://www.virtulab.net/
Boprba 3a cymiecTBOBaHHE, https://resh.edu.ru/
CCTCCTBEHHBIN M HCKYCCTBCHHBIH 1 1 https://fipi.ru/
oToop http://www.virtulab.net/
dopMHUpOBaHUE CHHTETHYECKOM https://r_es_h edu.ny
4 S— 1 https:/fipi.ru/
http://www.virtulab.net/
DTarbl YBOJIIOLUOHHOIO IPOLECCa: https://r_es_h edu.ny
MHUKPOIBOIIOLHSA ¥ MAKPOIBOJIIOIUS L 1 httDSZ//fIDI.I‘U/.
http://www.virtulab.net/
[onysiys — dJIeMeHTapHas €IMHHUIIA https://rc_as_h edu.ru/
NS 1 https://flpl.ru/_
http://www.virtulab.net/
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3aKOH TeHETUYECKOTO PaBHOBCCHUA I[}K

Xapnau, B. BaiinOepra. JlabopaTopnas

https://resh.edu.ru/

! pabora «BbISBIEHNE H3MEHUYNBOCTH Y 0-5 https://fipi.ru/

. http://www.virtulab.net/
0oco0eil 0THOTO BUIA
https://resh.edu.ru/

8 DnemeHTapHbIC (PAKTOPHI IBOJIOIHH https:/fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

o b e, e
http://www.virtulab.net/

Murpanun. M30/18011 IOy IsSIHii: https://rfes_h -edu.ru/

10 reorpaduyeckasi, Ouogoruueckas https://fipi.ru/

’ http://www.virtulab.net/
EcrecTBeHHbBIN 0TOOp — https://r_es_h du.ru/

1 HAIPaBJIAIOMIUI (PAKTOP SBOJIIOLMU https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

12 [TonoBoit oTOOp https://fipi.ru/
http://www.virtulab.net/

[Tprcnoco6IeHHOCTh OPraHU3MOB Kak
PE3yJIbTaT MUKPOIBOJTFOLIMH. https://resh.edu.ru/
13 JlabopartopHas pabota «l3yuenune 0.5 https:/fipi.ru/

apoMop(}o30B U uAMOAAANTAIIUN Y
PaCTEeHUN U JKUBOTHBIX»

http://www.virtulab.net/
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[TpumMepbl ipucIOCOOIEHUN Y
OpPraHU3MOB: MOP(OJIOTUUECKHE,
duznonornyeckrue, OUOXMMHUUYECKHE,

https://resh.edu.ru/

14 noseneHyeckue. Jlaboparopuas pabora 05 https:/tipt.ruf
' http://www.virtulab.net/
«IIpucnocoOneHust OpraHu3MOB U UX
OTHOCHTEJIbHAS [1EIeCO00Pa3HOCThY
Bup, ero kputepuun U CTpyKTypa.
HagopaTopI:{aﬂ ga60Ta «%};)aBy}feHHe https://rfes_h et/
15 BHJIOB 110 MOP(OJIOTHIECKOMY 05 https://fipi.ru/
http://www.virtulab.net/
KPHUTEPHUIO
https://resh.edu.ru/
16 CtpykTypa BHIa https://fipi.ru/
http://www.virtulab.net/
BumoobpasoBanue Kak pe3ysbTar https://r_es_h edu.n/
17 O — https://fipi.ru/
http://www.virtulab.net/
CBsI3b MHKPOJBOJIIOLIUH 1 https://rfes_h edu.ruf

18 https://fipi.ru/
DHHACMHIOIOTHH http://www.virtulab.net/
Makpo3BOITIOIHS. https://resh.edu.ru/

19 [TasieoHTOIOTUIECKIE METOIbI https://fipi.ru/
U3y4EHUS SBOJIIOLINU http://www.virtulab.net/
Broreorpapuyeckie METOIbI M3yUECHUS https://rc_ash edu.ruf

20 https://fipi.ru/

SBOIIOINU

http://www.virtulab.net/
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3M6pI/IOHOI‘I/I‘{€CKI/IC U CPAaBHUTCIIbHO-

https://resh.edu.ru/

21 MOP(}OIOrHYeCKre METOIbI U3YUCHUS https://fipi.ru/
IBOJIIOIIH http://www.virtulab.net/
MoiiekyIIpHO-TeHETHUECKHE, https://resh.edu.ru/

22 OMOXUMUYECKHE U MATEMATHUECKHE https://fipi.ru/

METOBI H3YUCHHS IBOJIOIUH http://www.virtulab.net/
https://resh.edu.ru/

23 OO01He 3aKOHOMEPHOCTH DBOJTFOITUU https://fipi.ru/

http://www.virtulab.net/
P https:// rgs_h.edu.ru/
24 HepaBHOMEPHOCTH TEMIIOB BOJIIOIIUH https:/Mipi.ruf
http://www.virtulab.net/
HayuHble FHIOTE3bI IPOUCX 0K ICHHUS https://r?s_h edu.ny
25 KUSHI Ha Senie https:/fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
26 i‘;‘éﬁ;’;:;;“ﬁf;aB“eHm ° https:/fipi.ru/
http://www.virtulab.net/
OCHOBHBIE Tallbl HEOPTAHMYECKOM https://rfes_h .1
27 IN— https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
28 ['MroTe3sl 3apOsKICHHS JKU3HU https://fipi.ru/

http://www.virtulab.net/
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Hctopus 3eMiid U METOBI €€
nzydenus. JlaboparopHas padbota

https://resh.edu.ru/

29 «M3yyeHne 1 ONMCaHne UCKOIIaEMBIX 05 https:/Mipi.ruf

http://www.virtulab.net/
OCTaTKOB JPEBHUX OPraHU3MOB)
HauanbHble dTanbl OpraHuyeCKoM https;//r?s.h 11/

30 S BOTHOLIH https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

31 DBOJIIONHS 3YKapUOT https://fipi.ru/
http://www.virtulab.net/

OCHOBHBIE dTaIbl 3BOJI;[OIJ;I/II/I https://resh.edu.ru/
39 PaCTHTEILHOTO MHUpA. paKTI/I‘IG(iKaSI 0.5 https://fipi.ru/
pabora <<I/13yIIeHHeUOCO6eHHOCTeI/I http://www.virtulab.net/
CTPOCHHMSI PACTCHHI Pa3HBIX OTICIIOB)
OCHOBHBIE ATaIlbl BOJIIOLUH https://rfes_h edu.u/

33 JHBOTHOTO MU https://fipi.ru/

http://www.virtulab.net/
DBouroNUs KUBOTHBIX. [IpakTrdeckast https://resh.edu.ru/

34 pabota «M3ydeHne ocoOeHHOCTEH 0.5 https://fipi.ru/

CTPOCHHMSI [TO3BOHOYHBIX YKHBOTHBIX) http://www.virtulab.net/
PasBuTHe KHU3HU HA 3eMIIE 110 DPaM U https://rc_as_h edu.ny

35 —— https://fipi.ru/
http://www.virtulab.net/

36 MaccoBbie BBIMUPaHUS — https://resh.edu.ru/
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https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

9KOJIOTNYCCKHUC KPHU3UCHI ITPOIIIIOTO

https://fipi.ru/

http://www.virtulab.net/

CoBpeMEeHHBII 3K0JIOTMYECKUI KPU3HUC,

https://resh.edu.ru/

37 6r0 0COBCHHOCTI https://fipi.ru/
http://www.virtulab.net/
CoBpeMeHHas CHCTEMa OPTraHUYECKOTO https://rfes_h edu.ruf
38 https://fipi.ru/
HIPOHIIOTO http://www.virtulab.net/
OCHOBHbBIE CHCTEMATHYECKUE TPYIIITBI https://rfas_h edu.ny
39 — https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/
40 AHTpOTONOTHS — HayKa O YeJIOBEKe https://fipi.ru/
http://www.virtulab.net/
PasBuTHE NIPEACTABICHUN O https://rfes_h edu.ruf
4 IPOUCXOXKICHUH YeI0OBEKA https:/MipL.ru/
http://www.virtulab.net/
MecTo 4esoBeka B CUCTEME
opraHu4eckoro mupa. JlabopatopHas https://resh.edu.ru/
42 pabota «3y4yeHune ocobeHHOCTEH 0.5 https://fipi.ru/
CTPOCHUSI CKEJIeTa YeJIOBEKa, http://www.virtulab.net/
CBSI3aHHBIX C IPSIMOXO0KIECHUEM
https://resh.edu.ru/
43 JIBUKyIIIME CUITBI AHTPOTIOTEHE3a

https://fipi.ru/
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https://resh.edu.ru/
https://fipi.ru/

http://www.virtulab.net/

CooTHOILIEHUE OHOJIOTHYECKUX U

https://resh.edu.ru/

44 COLIMAIbHBIX (PAKTOPOB B https:/fipi.ru/
aHTPOIIOTCHE3EC http://www.virtulab.net/
https://resh.edu.ru/

45 OCHOBHBIE CTAJIUU AaHTPOIIOTCHE3a https:/fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

46 [TameoreHeTrKa M ajIecOreHOMHKA https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

47 DBOJTIONNST COBPEMEHHOTO YEJIOBEKA https://fipi.ru/
http://www.virtulab.net/

Yenoseueckne pachl. [Ipakrnueckas https://resh.edu.ru/

48 pabota «M3ydeHHE SKOIOTHUSCKUX 0.5 https://fipi.ru/
aJlanTaluil YeJIOBEKAy http://www.virtulab.net/
Mex IUCHUIITIMHAPHEIE METOIBI https://rfes_h edu.ru/

49 N — https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

50 3apoKICHKE U Pa3BUTHE SKOJIOTHH https:/fipi.ru/
http://www.virtulab.net/

51 Mertob! skonoruu. JlaboparopHast 0.5 https://resh.edu.ru/

pabota «M3yyenue MeTo10B

https://fipi.ru/
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https://resh.edu.ru/
https://fipi.ru/

OKOJOI'MYCCKHUX PICCJ'IGI[OB&HHIZ»

http://www.virtulab.net/

3HaYEHNE YKOJIOTHUECKUX 3HAHUN IS

https://resh.edu.ru/

52 delOBeKa https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

53 DkoJyoruyeckne GpaxkTopbl https:/fipi.ru/
http://www.virtulab.net/

Abuotnueckue pakropsl. CBET Kak
9KOJIOTHYECKUH (aKTop. https://resh.edu.ru/

54 JlabopaTtopHas pabota «BrisiBIeHUE 0.5 https:/fipi.ru/
IIPHUCIIOCOOJICHU OPTaHU3MOB K http://www.virtulab.net/
BJIMSIHUIO CBETa»

AOuotuueckue HaKkTopshl.
Temreparypa Kak dKOJOTHICCKUN https://resh.edu.ru/

55 daxrop. JlabopaTopHas pabora 0.5 https://fipi.ru/
«BrIsBIIEHUE TIPUCTIOCOOICHUT http://www.virtulab.net/
OpPTraHU3MOB K BIIUSTHHIO TEMIIEPATYPhD»

AbuoTtnueckue akTopsl. BiaxxHocTh
KaK 9KOJIOTHYECKHI (pakTop. https://resh.edu.ru/

56 JlaboparopHast paboTa 0.5 https://fipi.ru/
«AHaTOMHYECKHE OCOOCHHOCTH http://www.virtulab.net/
pacTeHU U3 pa3HbIX MECT OOUTAHHSDY

https://resh.edu.ru/
57 Cpenbl 0OMTaHHUS OpPraHU3MOB 0.5 https://fipi.ru/

http://www.virtulab.net/
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https://resh.edu.ru/

58 buonornyeckne puTMBbI https:/fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

59 XKuznenusie GOpMbI OPraHU3MOB https:/fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

60 bruoTtnueckue hakTopbl https://fipi.ru/
http://www.virtulab.net/

3HaueHne OMOTHYECKUX https://resh.edu.ru/

61 B3aMMOJICHCTBH JIJIsl CYIIIECTBOBAHHMSI https:/fipi.ru/
OpPTraHHU3MOB B cpejie OOUTaHuUs http://www.virtulab.net/
DKOJIOTHYECKHE XapaKTCPUCTHKH https://r?s_h edu.ny

62 S — https:/fipi.ru/
http://www.virtulab.net/

OCHOBHBIC TIOKA3aTEeJH MOMYJISAIIUU: https://resh.edu.ru/

63 YUCJICHHOCTD, TIJIOTHOCTh, BO3pacTHAs https://fipi.ru/
¥ TI0JIOBAsi CTPYKTYpa http://www.virtulab.net/
OCHOBHBIC ITOKA3aTEIM MOITYJISIHH: https://resh.edu.ru/

64 POK1aeMOCTh, IPUPOCT, TEMIT POCTA, https:/fipi.ru/
CMEPTHOCTh, MUTPALHH http://www.virtulab.net/

https://resh.edu.ru/

65 DKOJIOTHYecKast CTPYKTYpa MOMYJISITHH https://fipi.ru/

http://www.virtulab.net/
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https://resh.edu.ru/

66 JluHaMyKa TOMYJISAIAH | €€ PETYIISIus https:/fipi.ru/

http://www.virtulab.net/
KpuBble pocTa 4uCIEHHOCTH https://r_es_h du.ruf

o7 nonysaiui. KpuBble BBKUBAHMS https://fipi.ru/

http://www.virtulab.net/
DKoJIornuecKasl HuIla BUIA.
JIaGoparopHas paboTa " https://r_es_h edu.ru/

08 «ITpucnocobeHust CEMSIH PACTEHUH K 05 05 hitps:/MipL.ru/
http://www.virtulab.net/

pacceacHUIO»
https://resh.edu.ru/

69 Bu kak cucreMa momyJsiui https://fipi.ru/
http://www.virtulab.net/

3aKOHOMEPHOCTH IIOBEACHHS U https://r_es_h edu.ru/

70 S — https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

71 Co00111eCTBO OPraHU3MOB — OHOIICHO3 https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

72 DKocucTeMa Kak OTKpPBITasi cucTeMa 1 https://fipi.ru/
http://www.virtulab.net/

73 KpyroBopoT BeliecTB U MOTOK SHEPTHU https://resh.edu.ru/

B DKOCUCTEMCE

https://fipi.ru/
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https://resh.edu.ru/

74 OCHOBHBIC ITOKA3aTEIN SKOCHCTEMBI https:/fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

75 DKOJIOTUYECKHUE TUPAMUIBI https:/fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

76 V3MeHeHH st COO0IIeCTB — CYKIICCCHH https:/fipi.ru/
http://www.virtulab.net/

[TpupoHBIE SKOCUCTEMBI. DKOCUCTEMBI https://resh.edu.ru/

77 03€p U peK. DKOCUCTEMbI MOPEH U https://fipi.ru/

OKEaHOB http://www.virtulab.net/
[IpupoHBIE SKOCUCTEMBL. DKOCUCTEMBI https://rfes_h edu.n/

78 . https://fipi.ru/

TYHAP, JECOB, CTENCH, HYCTRHE http://www.virtulab.net/
https://resh.edu.ru/

79 AHTpPOTIOTEHHBIC YKOCHUCTEMBI https://fipi.ru/
http://www.virtulab.net/

Ypooskocucremsl. [TpakTudeckast https://resh.edu.ru/

80 pabota «/3y4ueHne u onrcaHue 0.5 https://fipi.ru/

ypOOIKOCHUCTEMBD» http://www.virtulab.net/

81 3aKOHOMEPHOCTH (POPMHUPOBAHUS https://resh.edu.ru/

OCHOBHBIX B3aUMOJICUCTBUI

https://fipi.ru/
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OPraHu3MOB B 3KOCUCTEMaAX

http://www.virtulab.net/

MexaHu3Mbl BO3IEUCTBUSA 3arPSI3HEHUI
Pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,

https://resh.edu.ru/

82 OPraHU3MEHHOM, MOMYJIAIMOHHOM U hitps:/MipL.ru/

’ http://www.virtulab.net/
5KOCHCTEMHOM YPOBHSX
Bbuocdepa — obIuemnaneTapHas https://rfes_h edu.ry

83 o6oroaka 3enm 0.5 https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

84 ;’;jf{;‘eepz 1. Beprancioro o https://fipi.ru/
http://www.virtulab.net/

3aKOHOMEPHOCTH CYILECTBOBAHHS https://r_es_h edu.ny

85 Groctept! https://fipi.ru/
http://www.virtulab.net/

KpyroBopoTsl BELIECTB U https://rfes_h edu.ruf

86 OMOreOXUMUYECKUE LIUKIIEI https:/Mipi.ruf
http://www.virtulab.net/

3oHaIBHOCTH Ouochepbl. OCHOBHBIE https://rfes_h edu.n/

87 GioMbI Cymn https://fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

88 VYcroitunBocTh Ouochepsl https:/fipi.ru/
http://www.virtulab.net/

89 DKOJIOTHYECKHE KPU3UCHI M UX 0.5 https://resh.edu.ru/
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IMIPUYHHBI

https://fipi.ru/

http://www.virtulab.net/

https://resh.edu.ru/

90 BosaeiicTBue ueaoBeka Ha ouochepy https:/fipi.ru/

http://www.virtulab.net/
AHTPOIIOreHHOE BO3ENCTBHE HA https://r?s.h du.u/

9 pPACTUTENBHBIN U )KUBOTHBIN MUP hitps:/fipi.ru/
http://www.virtulab.net/
https://resh.edu.ru/

92 Oxpana npuposI https://fipi.ru/
http://www.virtulab.net/

OCHOBHBIE PUHIIUIIBI YCTOHYHUBOTO https://rfas_h edu.ru/

93 Pa3BUTHUSI YEIIOBEUECTBA M TIPUPO/IBI https://fipi.ru/

http://www.virtulab.net/
PanrioHanpHOE MPUPOIOIIOJIB30BAaHUE U https://resh.edu.ru/

94 COXpaHEeHHE OMOJIOTHYECKOTO https:/fipi.ru/
pa3HooOpa3us 3eMiu http://www.virtulab.net/
O06o0uIeHnE IO TEME https://rfes_h edu.ru/

9 «MHUKPOIBOTIONHNS U €€ PE3yIBTAThD) https://fipi.ru/

http://www.virtulab.net/
OGoBIEHIE 10 TeMe https://rgsh.edu.ru/

% «Maxkpo3BoIrOLHUs U €€ pe3yJIbTAThD) https://fipi.ru/
http://www.virtulab.net/

97 O00061eHne IO TeMe https://resh.edu.ru/
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«IIpoucxoXaCHUE B Pa3BUTHE KU3HU
Ha 3emuie»

https://fipi.ru/

http://www.virtulab.net/

O00011eHNE 10 TEME

https://resh.edu.ru/

08 «[IpoucxoxacHUE YeIoBeKa — 1 https://fipi.ru/
aHTPOTIOTCHE3Y http://www.virtulab.net/
O00011eHME TTO TEME «DKOJIOTHS — https://resh.edu.ru/

99 HayKa O B3aMMOOTHOIIICHUAX 1 https:/fipi.ru/
OpPTaHU3MOBY http://www.virtulab.net/
0O06061eHue o teMe «Oprannu3msl U https://resh.edu.ru/

100 o a“é o P 1 https://fipi.ru/

e http://www.virtulab.net/
https://resh.edu.ru/

oy OOoOmenme no Tewe Ororors 1 tps g

A yi http://www.virtulab.net/
https://resh.edu.ru/
b — ..
http://www.virtulab.net/
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOI'PAMME
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YuebHo-MeToaruecKoe 0OecTieueHne 00pa3oBaTeIbHOTO MpoIiecca
OO6s3aTenbHble ydeOHbIe MaTepUabl Il YICHUKA
buonorus. O6mas 6uonorus, 10 kmace/ 3axapo B.b., MamontoB C.I'., Conun
H.N., 3axapora E.T.; nox penakuueit 3axapora B.b., O0miecTBo ¢ orpaHuueHHON
oTBeTCTBEHHOCTBIO  «JIPODAY»; AxumonepHoe oOmectBo «M3marenscTBO
«IIpoceemenue»
Metoauyeckue MaTepuanbl A YIUTEsS
O6mas buonorus. 10 knacc. Meroaudeckoe nmocoodue (yriayOJeHHbIN YPOBEHB)
1827 aBTopsl: 3axapoB Brnagumup boprucoBuu

[udposbie 0OpazoBaTeIbHBIE PECYPCHI U PECYPCHI CETH UHTEPHET
http://www.fipi.ru/

http://ege.edu.ru/
http://sdamgia.ru/
http://www.virtulab.net/

https://externloba/
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