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MOSACHUTEJIBHASA 3AIINCKA

[IporpamMma mo yueOHOMy mpenmery "buonorus" (manmee - Ouomorusi) Ha
YpOBHE cpemHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOoBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumny,
OdI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX MOJIO’KEHUH (eaepanbHOi paboueil mporpaMMbl BOCITUTAHMS.

VYueOubiii npeamer «buonorus» yrmyonéaHoro ypoBHst uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU o0nacTu «EcTecTBEeHHO-
HayyHeie TnpeameTel». CornacHo mnonoxeHusmM DOI'OC COO npodunbHbIe
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanmm  00ydeHUsT HA YPOBHE cpeaHero oOmero oOpa3oBaHUsS W
NpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEeIHUM
001IMM, cpeTHUM TIPOo(eCcCHOHATBFHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBbITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE O00Pa30BATENbHBIX, BOCIUTATENIbHBIX U Pa3BUBAIOIINX
3aja4, CBA3AHHBIX C MpodopueHTanrell oO0ydalolmuxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAHHs, CBA3aHHOTO C OMOJIOTHEH,
MEJUIMHOM, 9KOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenmetry "buonorusa" maér mpeacrtaBieHHe o
Henu U 3ajadax u3ydeHust ydeOHoro mpeamera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OnpeesisieT 00s3aTebHoe (HHBAPHAHTHOE) MTPEAMETHOE COAEpKaHUE, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM M TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIeIOBATEIbHOCTh M3YyUYEHHs] Yy4eOHOTO Marepuana c Y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mnporpamme mno Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3yYe€HHUEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  oOmmiero oOpa3oBaHus, Ojarojapss 4YemMy MpocCMaTpuBaercs
HAIpaBJICHHOCTh HA  MOCIEAYIOIIEee pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEACTAaBICHUM O 3I0pOBOM o00pa3e >KU3HH, Ha
BOCMIUTAaHWE OEpEeXHOTO OTHOIICHHUS K OKpYXKAIIIeW TpUpoAaHoi cpeme. B
nporpaMme Mo OHMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro MpeIMeTa
«buonorusi» B peanuzamuu  TpedoBannit DPI'OC COO Kk MIaHHUPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUS U B
(GbOopMUPOBAaHUK OCHOBHBIX BHJOB yu€OHO-NO3HABATEIBbHON  JIESITEIBbHOCTU
oOydJaroumxcsi Mo OCBOEHHUIO COJAEpKaHUS OMOJIOrMYeckoro oOpa3oBaHUs Ha
YpOBHE CpeHEro 00IIero 00pa3oBaHusl.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpelnHero oOiero oopazoBaHus
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimMpeHre U yriayOJjeHue 3HaHHM OOydJaromMxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUH U OUOJNIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUU, ONOTEXHOJOTHH, 3BOJTIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yyenue yudeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYarOUIMXCS K MOCIEIYIOUIEMY MOJTYYEHUIO
Omonornyeckoro  oOpa3oBaHMsT B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €0 COAEpX aHHUs COCTABISAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX MPU  H3YYEHUU  OOYYaAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX pa3/ieIOB OMOJOTMU Ha YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TW 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciimpeHbl U yriayOjeHbl OWOJIOTWYECKHME 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYeJlOoBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOrMYECKUE CBECHUS TPUKIIAHOTO U MMOMCKOBOTO
XapaKkTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHPHI IJIs MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYCHHBIMH OOYYAIOIIMMHUCA TPH U3YYECHUU
(bu3MKHN, XUMHUH, Teorpauu 1 MaTeMaTUKH.

Ctpykrypa mporpamMmbl 1o ydeOHOMy mpeamery "buonorusa" otpaxkaet
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CUCTEM Pa3HOTr0 YPOBHS OpPraHM3alliH, SBOJIIOIIMH OPTaHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYecKoro paszHooOpasus mnaHetel. Tak, B 10 kiacce
U3Yy4aloTCsSd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHUU, SMOPHOJIOTUU U
OMOJIOTUN PAa3BUTHSI, TEHETUKU U CEJIEKUMU, OMOTEXHOJIOTMH U CHUHTETUYECKON
OWONOTHY, AKTyaTM3UPYIOTCS 3HAaHHUS OOydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomMuu, (usuonsoruun uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHEe, OCHOBBI SKOJIOTHUU U yueHue o ouocdepe.

VYueOnsiii npeamer  «buonorus» mpuszBaH  00ecneuydTb  OCBOCHHE
o0OyJaromuMucs OMOJIOTMUECKUX TEOpUN U 3aKOHOB, WACH, TPUHILIUIIOB U MPaBUII,
JIekKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIMYJSALHH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYUYHBIX AOCTHKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OUOJIOTUH, MPUKIIAHBIX aCMEeKTax OMOJIOruuyeckux 3HaHuu. Jlis
pa3BUTUS M TOJJCpXKaHUS HHTEpeca oOyyaroumxcs K OWoIoruu Hapsagy co
3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
o OMOJIOTUU MPEYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM WHOW oOnactu OWUONOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEILICHHE BAKHEUIIUX OUOTOTHYECKUX U KOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE —
OBJIaJicHUEe  OOy4YaIoIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHuEe YyMEHUM
UCIOJIb30BaTh 3T 3HaHMUA B (POPMHPOBAHUU MHTEpeca K ONpene’a€HHON o0sacTu
npodeCCUOHANBPHON JeSTeNbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WM K BBIOOpY
y4e0HOTO 3aBEACHUS IS TPOIOJDKEHHSI OMOJIOTHIECKOTO 00Opa30BaHMUS.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrIIyOnE€HHOM YpOBHE 00ECTIEUMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4;

OCBOCHHME OOYYarOIIMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHLEMHIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPA; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, HOMYJSIMs, BUJI, OnoreoneHo3, 6uochepa); o BHLAAIOUMXCS OTKPBITUSAX
Y COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHY;

O3HAaKOMJICHHE OO0Yy4arouMxcsa ¢ METOAaMM MO3HAHHUS >KUBOM NPHUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUX HAyK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTHH, SMOPUONIOTMM W OWOJOTHHM pa3BUTHA, TE€HETUKU U
CeNIeKLIMM, OWOTEeXHOJIOIMH W CHUHTETUYEeCKOH OHOJOruM, MaJeoHTOJIOTHH,
OKOJIOTHH);  METOJaMH  CaMOCTOSITEIbHOTO  TMPOBENEHHUS  OMOJOTHYECKUX
ucceNoBaHMid B Jabopatopur W B mpuponae (HaONOneHWE, W3MEpeHHUe,
HKCIIEPUMEHT, MOJICTTMPOBAHHE);

OBlaJicHue OOYyYalOIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HAXOAWTh,
aHAJTM3UPOBaTh U HCIOJB30BATh OMOJOTHYECKYI0 WH(GOpPMAIMIO; MOJIb30BAThCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJIMKOH; YCTAHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMMYECKHUMU H SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLIEHWBATH IOCJEICTBUS CBOEH AESITENBHOCTH TIO
OTHOILIEHHUIO K OKpY)KaloLel NPUpPOIHON cpene, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPY)KAIOIIUX JIOoJell; OOOCHOBBIBATH M  COONIIOJATH  MEPBI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBuiIa MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UpE3BbIYaliHbIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHbIE HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHY;

pa3BuTHE y 00YYaIOUIMXCS UHTEIJICKTYAIbHBIX 1 TBOPYECKHX CIIOCOOHOCTEMH
B IPOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIAEMBIMH €10 MpobiieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0BaHMS, HpOBEICHUS AKCIEPUMEHTAILHBIX
MCCIIEIOBAaHUM, pelIeHns OMOIIOTUYECKHX 3a/1a4, MOJICIUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOILIECCOB;



BOCIHUTAaHUE y 00YyYaIOIMUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOUM MPHUPOJE B
IEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUIYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJIbTYphl TMOBEACHHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOMIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAILHOM
IPUPOJIOTIONB30BaHUMN (COOIOZCHHE MpaBWJI TOBENEHUS B MPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXXarolmux Jojaer  (cobmoaeHus wMep mnpoduiakTUKH — 3a00JI€BaHUM,
obOecrieueHrne OE€30MAaCHOCTH >KU3HEACSITENIbBHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOJHOTO M  TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTHYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHHE  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
WHIUBUYyaIbHON o0pazoBarenbHON TPaeKTOPUH, CIoCcOOCTBYIOLIEH
nocyenyonemMy npoecCHOHaTbHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHM C
WHIMBHUAYAIbHBIMU HHTEPECAMH U MTOTPEOHOCTIMHU PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA M3y4Ye€HHE OMOJOTHUH HA YTiayOJIeHHOM
YpOBHE cpemHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B HeZeto).

OT60p opraHuzanMoHHbIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4€TOM CHEIU(PUKUA €ro COAEepKaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHEe OMOJIOrMYECKOro 00pa3oBaHHMA B OpraHU3alUsAX CPEIHEro
PO EeCCHOHATILHOTO U BBICHIEr0 00pa30BaHuUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyriayOJIEHHOM ypOBHE
SBJIIETCSl TIPOBEJIEHUE JTa0OpATOPHBIX M MpakTUdyeckux pabot. Takxke ydactue
00y4Jaromuxcsi B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HCCIENOBATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENsIeTCs y4YUTeJIeM Ha OCHOBE HMEIOLIUXCS
MaTepHaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Copnep:kaHue IporpaMMbl, BBIJICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIeKcHasi Hayka. Kpatkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydaeMble  MMH  TPOOJIEMBI.
OyHIaMEHTAIIbHbIE, NPUKIAJAHBIE W TOWUCKOBBIC HAYYHbIE HWCCIEHOBAHUS B
OHOJIOTHH.

3HadeHre OMOJOrUU B (POPMUPOBAHMU COBPEMEHHOMN €CTECTBEHHO-HAYyUYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OWosorHel. 3HaYeHWE OWOJIOTHH B
MPAKTUYECKOM JEATENBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBI.

JdeMoHcTpauuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, 1. 1. Meunukos, H.
W. BaBuiios, H. B. Tumodees-Pecosckuii, J[x. Yorcon, ®. Kpux, /I. K. benses.

Tabnuubl U cxembl: «CBsI3b OMOJIOTMM C JIpPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3YYEHHUE

JKuBble cuctemMbl Kak mpenMeT u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, MAUCKPETHOCTb M UEJIOCTHOCT,
CJIOKHOCTh M YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLHsl,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3anuy JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOIMYJISLIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(OuoreonienotTuueckuii), O6mochepusiid. Ilpomeccrel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (hopma CyIIECTBOBAaHUSA
Marepun. Hayku, n3yyaromme >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHSAX OpraHU3alUu.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alsl, MeTaaHanu3. [loHaTue 0 3aBUCUMON U
He3aBUCUMOUN IiepeMeHHOU. IlnaHupoBanue »skcnepumenra. [loctaHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUsT PE3yJbTAaTOB JKcrepuMeHrta. llonartue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpauuu



Tabmupt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonormueckue
cucteMbl», «CBOHCTBa KWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMbI
OpraHOB 4YeJOBeuecKoro opranuzmay, «buoreonenos», «buocdepay, «Metoab
W3YUYEHHUS )KUBOM MTPUPOJIBI».

O6opynoBanme:  jmabopatopHoe  oOOpyJOBaHWE I MPOBEACHHS
HaOJI0/IeHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuWE pPa3IUYHBIX METOAOB IIPH
V3YUYEHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorus KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAs e€IWHUIA KUBOro. Kcropus
oTkpbITHs K1eTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlnetinen, P. Bupxo). OcHOBHBIE MOJIOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIEKYJISAPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHSA,
xpomatorpadusi, 37meKTpodope3, METOJ MEUEHBIX aToMOB, AU(GEepeHIInaTEHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudsicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. IlIsann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBI MUKPOCKOID,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOMIpenapaTbl pPacTUTENIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IIpakTnueckass padora «VI3ydeHue METOAOB KJIETOYHOM OHMOJOTUH
(xpomartorpadus, anekrtpodopes, auddepeHImanbHoe IEeHTPUyYrupoBaHue,
[TLIP)».

Tema 4. XumMuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma m e€ posb Kak pacTBOPUTEINS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHHU
KJIETKH, TEIUIOpEryisiuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHOJOrnyeckas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannueckne BelleCTBAa KIETKH. buosmornueckue mnonauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTUAHas CBsA3b. BTOpUYHAs, TpeTH4YHAas, 4YeTBEpPTUYHAA
cTpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss Oenkos.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapyibl, OJIUTOCAXapUIbl U MOTUCAXAPUIbIL.
OO0mwmii TIaH CTpoeHHS W (PUBUKO-XUMUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIUN yriIeBOIOB.

Jlununpl. M'aapodunbsHO-rHApOdOOHBIE CBOMCcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, ¢GocPoiunubl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUUA
munuaoB. OO1ue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKIE€MHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. CrpykTypa
JAHK — nBoiinas cnupans. Mectonaxoxaenue u ounosorundeckue ¢pynknuu JJHK.
Bunerl PHK. ®ynkuuu PHK B knetke.

Crpoenne Mosekyiabl AT®. Makpospruyeckue cBsi3u B MoJekyne ATO.
buonornueckue gpynknun ATD. BoccTaHOBIEHHBIE TEPEHOCYMKH, UX (QYHKIIUU B
kietrke. [pyeue mykneozuompugocghpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKky, NPOMeoMUKU.

CtpykTypHas OuOJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooenuposarnue
CMpPYKmMypsl U QYHKYULl OUOMOIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknus,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr u cxembl: «llepuogndeckas TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHue MOJEKYI
yrieBonoB», «CTpoeHne MOJIeKyn JMnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBanne: XMMHAYECKasl MOCyAa U 000pPyTOBaHHE.

JlabopaTtopnasi pa6ora «O0HapyxeHHE OCITKOB C TOMOIIBI0 KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  padora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB.

Tema S. CTpoeHue u QyHKUMHU KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Mpokapuotuyeckas. CTpykTypHO-
(GbyHKUIHMOHAJIBHBIE 00pa30BaHUs KJIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0OeHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOGHOM MPOKAPHUOTUUECKHUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue U (GyHKUIMOHUPOBaHUE AYKapHUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa IJ1a3MaTHYeCKOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IMIa3MaTHUEeCKyl0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneru€éunass aud¢ys3us), aKTUBHBINA (IMEPBUUYHBIA M BTOPUYHBIN
akTUBHBIK TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGora Hatpwii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, parouuto3. Jk3o1uTo3. Kinerounas
creHka. CTpykTypa U PyHKIIMU KJIETOYHON CTEHKU PacTeHHi, rpruOoB.

[uromnasma. [{urozomns. [utockener. [IBuxkenune nurorniaasmbl. Opranou bl
kiIeTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKH: SHAOIJIa3MaTH4ecKas CeTb
(BIIC), anmapar I'onbaxu, JM30COMBI, UX CTpoeHHe M (pyHkIMu. B3auMocssa3b
OJIHOMEMOpaHHBIX OPraHouJ0B KiIeTKu. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuili  (arpaHyfsipHBIA)  DHIOIUIA3MAaTHYECKUN
petuxkynym. CekperopHast QpyHKkius anmapata ['onbmxu. Moougurkayus denkos 6
annapame [ onvoxcu. Copmuposka oenxkoe 6 annapame [onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonn pacturenbHbIX KieToK. Knertounsiii cok. Typrop.

[TosmyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKU:  MHUTOXOHJPHUM,  IJTACTUIBL.
Ipoucxooicoenue mumoxonoputi u naiacmud. Cumbdbuoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIIMM MUTOXOHApUM W tuiacTuia. IlepBudHbIie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIUIACTBI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIINX PACTEHUIA.

Hemem06pannbie opranousl kiaeTku CtpoeHue u (GyHKIUU HEeMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocompbi. IIpomescymounvie Quramenmul.
MukpodunaMeHTbl. Akmunosvle Mmukpoguiamenmosi. MBpIIIEYHBIE  KJIETKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CrpoeHue u JBUKEHHE JKTYTUKOB M PECHUYEK. MHUKPOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momopnule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. I[IpocTpaHCTBEHHOE pACHOJIOKEHUE
XpomMocoM B wuHTephasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. Jlunamuxa sdepHou 00010YKu 6 Mmumose. Hoepmbiil
MpAaHcnopm.

Kinerounble BkimtoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmumpt 1 cxembl: «CTpoeHHE 3YKApUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKu», «CTpoeHHe  pacTUTeNbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHNnEe TPOKAPUOTUYECKOMN KIETKI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHBIX KIETOK.

JlabopatopHass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPraHU3MOB.

IIpakTueckasi padora «3yyeHrue CBOMCTB KJIETOUHOH MEMOpaHbD».

JlaGopaTopnas padora «JVccienoBaHue MiIa3MoiM3a M JEIJIa3MOJIM3a B
pPACTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «lI3ydyeHue  JBWIKEHHS  LUTOILIA3Mbl B
PaCTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BellecTB 1 MpeBpPallleHUE IHEPTHH B KJIETKe

AcCUMUIISIIIAS ¥ TUCCUMUIISIIIUSL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YdYacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecrieyeHne kietku: mnpeBpameHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapaKTep pPEAKLUN KIETOYHOIO
meTtabonu3ma. DEpMEHThl, UX CTPOEHHME, CBOMCTBA U MEXaHU3M JIEHCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPTraHMUECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peakuuii OT pa3IuyYHbIX (PaKTOPOB.

ITepBuuHBIil CHHTE3 OpraHMyYecKux BemecTB B KieTke. dorocuHTes.
AHOKCUceHHbIll U OKCcuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nUCMeHmbl U NUSMEHMbl PeakyuoHHo2o yeumpa. Poiab XJI0pomiacToB B mpouecce
dotocunteza. CretoBast u TeMHOBas daszpl. Domoovixanue, Cs., C,. u CAM-munul
gomocunmesa. IIpogykTuBHOCTh (poTOCHHTE3a. BnusiHue pa3nuyHbix (HakTOpOB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buabl OposkeHus. IIpomykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHHU3MBI. Oransl DYHEPTETUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHue, WIK KIETOYHOE JibIXaHue. Poinb MUTOXOHIpHI B
npoueccax ouonoruueckoro okucieHud. Luknuueckue peakuuu. OKUCIUTEIBHOE
dochopmupoBanne. Iuepeus membpannHo2o epaduenma npomonos. Cunmes



AT®: paboma npomouuou ATD-cunmaszwi. [lpemmyiecTBa a’poOHOTO MyTH
oOMeHa BemecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenwsrapar, I[1. Mutuemnn, I'. A. 3aBap3uH.

Tabmumpt u cxembl: «@oTOCHHTE3», «DHEpreTuuecKuii ooMen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHME JIsI MPUTOTOBICHHUS
MTOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

JlaGoparopnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlasbl).

JlaGopaTopnas paGora «l3ydyeHnne (¢EepMEHTATUBHOTO pAaCILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue 1porieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTICCCOB OPOKECHUSI M TBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus ¥ peajusanus e€ B KiIeTKe

Peakuyun matpuunoro cuntesa. [I[puHIMI KOMIJIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTnuecKkuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuudbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokuciaor. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
MPOKApUOT U 3YKapUOT. Perynsinus akTUBHOCTM T€HOB Yy NpokapuoT. ['mmoresa
onepoHa (®. XKakob, K. Mano). Monexynsapuvie mexanusmvl IKCNPeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsius oOMEHHbBIX
npoueccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie (HOpMBI KU3HUA U 00HUraTHbIe mapa3utsl. CTpoeHHe
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasd.

Bupycubie 3aboneBanusi yenoBeka, KUBOTHBIX, pactenuit. CITMJ, COVID-
19, counanbHbie U1 MEAUIIMHCKUAE MTPOOITIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuiux maccusos («bigdatar)
CMpPYKMYpHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUM.

Tabmuubr u cxemsl: «buocunre3 Genkay, «I enernyeckuii Koma», «Bupycsn,
«baktepuodaru.

IIpakTnueckas padora «Co31aHue MOAEIIN BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii 1ukn, ero mnepuoasl u perymsauus. HMutepdaza m muTos.
Oco0eHHOCTH TMpPOIIeCCOB, MPOTEKAOMMX B UHTepdase. IloaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN), CHUHTETUYECKUH W
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmukanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIBbHOCTD.
Mexanuszm pemukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarionHblii  HaOopbl XxpoMocoM. ['omonoruuynsie Xxpomocombl. [lomoBsie
XPOMOCOMBL.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONAIIME B HHUX
nporeccel. Tunbel muto3a. KapuoknHes u nuTokuHe3. buosormueckoe 3HayeHue
MHUTO34.

Perymamua mutotndeckoro nukiia kietku. [Iporpammupyemas kiieTouHas
rubesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHANbHAs Te€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubdenu xiemox. «lugposas
KliemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBaAHUs KIemKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIM UK KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Pemmmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIETKax
KOPEIIKA JTYKa».

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpENapaTax.

JlabopaTtopnasi padora «HabmoneHre MuToO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTpEIapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornyeckoe paszHooOpasue OpPTraHU3MOB. OAHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTM  CTPOEHUSI U JKUZHEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3moB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocBsA3p YacTe€l MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucTeMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
NOKPOBHAs1, IMPOBOJsAIIAsl, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOEHHS,
GyHKIUN 1 pacrosioKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M YE€JIOBEKA. TWIBI KMBOTHBIX TKAHEW: JIUTEJIHAJIbHAL,
COEMHUTENIbHAsA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHHs, (YHKIUN U
PAaCIIOJIOKEHUS TKAHEW B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel U
CHUCTEMBbI OPT'aHOB KUBOTHBIX U 4YesnoBeka. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneThl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHHI ckeneT. CTtpoeHue u
THUIIbI COEIUHEHUS KOCTEH.

JIBrokeHue  opraHu3MoB.  [IBH)KEHHE  OJHOKIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIlevyHast cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranuzmoB. llornomeHne BOABI, YIVIEKMCIONO rasa M
MUHEpaJIbHBIX BELIECTB pacTeHUsAMU. [IuTaHne *)uBOTHBIX. BHyTpumnosocTHOEe H
BHYTPHUKJIETOYHOE MNHUILEBapeHre. [IluTaHne NO3BOHOYHBIX JKUBOTHBIX. OTIEmNbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble keneswl. llnmeBapurenbHas
CHUCTEMA YeJIOBEKa.

Jpixanue opranu3MoB. J[pixanue pactenuid. [{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHOoe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabepuoe u néroynoe npixanue. [IpixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHass CHCTEMa 4YeJloBeKa. MeXaHW3M BEHTWIALHMM JIETKUX y NTUL U
MIIeKONIUTaOMMX. Perymsus npixanus. JlprxareabHble 00BEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHMM.
Tpancropr BemecTs y KHUBOTHBIX. KpoBEeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrm KpoBooOpaiieHus. OBOJIIOLHMOHHBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBI IT03BOHOUYHBIX KUBOTHBIX. Pabora
cepana U €€ peryisanus.

Beigenenne y opranusmoB. Beinenenue y pacrenui. Beigenenume y
*KUBOTHBIX. CokpaTturenbHble Bakyoau. Oprassl BelaencHus. PunbpTpanus,
CEKpeLMsl 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl pabOThl OPraHOB BBIJECIICHUS.
CBs13b TIOJIOCTH T€J1a ¢ KPOBEHOCHOM M BBIIEIUTEIBHON CUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne um ¢GyHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pACTEHUMU.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUBI.

3alMTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpPOBBI M WX HPOHU3BOAHBIE.
3amuTa opranu3ma ot Oonesnedl. MiMmyHHas cucrema yenoBeka. KieTouHwlii u
I'YMOpaJbHbIH UMMYHHUTET. BpoXIEHHBIM W TPUOOPETEHHBIM creruduuecKui
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTHuBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocmayiurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocte W perymsauumsa y  OpraHu3moB. Pasnpaxummocts y
OJHOKJIETOYHbIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pactenuil. PocToBbie BEeCcTBa U MX 3HAYEHUE.

HepBHas cucrema u pedrnexTtopHas peryiasius y >XUBOTHbIX. HepBHas
cucTeMa M €€ OTHeNbl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENBbl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsiuvs U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl SHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleNCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHOM W SHAOKPUHHON cucteM. [unotanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimme», «OpraHbl LUBETKOBBIX PACTEHHUI»,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe CTeOs»,
«CTpoeHre NHCTOBOM IUTACTHUHKW», «TkaHM >KUBOTHBIX», «CKEJIET 4eloBEKa,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CUCTEMAY, «HepBnas CHUCTEMAY, «Koxay, «MBpI11euHast CUCTEMA,
«BpraenurenbHas cuctema», «HIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIBD,
«MmmyHnurer»,  «KumeunononoctHele», «CxeMa  NHUTaHUSA  PACTECHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE THIPBDY,
«CtpoeHne minaHapun», «BHyTpeHHee cTpoeHue N0XKAeBoro 4epss», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHu3MOB, MHUKpONpenapaTtbl TKaHEH, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKLIUHU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUIIPhl KOMHATHBIX PacTeHUH, repdbapuu
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opynoBaHue AJis AEMOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO MTUTAHUS PACTCHHIA,
pacieruieHus Kpaxmana U 0elKoB Moj AecTBUeM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALMK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIEFKHX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JInYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHre ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OpraHu3MoB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pa3sMHOXKEHHUS:  TOYKOBAaHUE,  CIOPYJIALNA,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxxkenue. [lonoBeie KieTku, wWiau rametrsl. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbIC
Melo3a M TMOJOBOro Imporecca. Meio3 W ero Mecro B JKM3HEHHOM IUKIIE
OpPTraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y :kuBOTHbIX. [10JI0BBIE KEIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOJIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTUs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NAPOOJICHUS MIICKOMUTAIOMINUX. 3apOJIBIIIEBIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEH U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIIUSIHME 4YacTel pa3BUBAIONIETOCS 3apojbllia (SMOpPHOHANIbHAS HHIYKLIUS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOIO KaK pPE3yJibTaT HEepapXUUYECKHUX
B3aMMOJCHCTBUI TeHOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(baKTOpOB OKpYykaloLEH Cpebl.

Poct u pasButue >xuBOTHBIX. [locToMOpuoHanbHBIM mnepuon. [Ipsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX JKUBOTHBIX. bHOJIOrMYeckoe 3Ha4YeHHE NPSIMOr0 W HENPSMOIo



pa3BUTHS, UX PACOPOCTPAHEHHE B Mpupojie. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUMN POCTA JKUBOTHBIX U YesioBeka. CTaguu moCcTIMOPUOHATBFHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepruospl oHTOreHe3a uenoBeka. CTapeHue U CMEepPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasmHOXeHne u pazButue pacteHuid. ['amerodur u cmopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. OOpa3oBaHue crmop B TMpoIecce Menosa.
['ameTtorenes y pacteHuid. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOe OMIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYISLUN OHTOTE€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. HInemas.

Tabmuubl u cxembl: «BereratuBHoe pazMHOXkeHUe», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 5SBIIICHBDY,
«Pa3zmMHOXeHue runipel», «Meio3», «Xpomocombly, «l'ametoreHnesy», «CtpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHbIE CTaauu OHTOTeHe3a», «lIpsimoe u
HenpsiMoe pa3Butue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne nsarymku», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJHOJOJIBbHBIX U JBYJIOJbHBIX PacTE€HUI», «KU3HEHHBIN IUKII
MOPCKOM  KamycTbD», <« KM3HEHHBIM UHKI MXa», <« KW3HEHHBIM UK
ManopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK MU
CIIEpPMATO30MUI0B, MOJENb « LMK pa3BUTHS JIATYLIKH.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJIOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEnapaTax.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTeHu».

Tema 11. I'eHeTMka — HayKka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr T
Menpens, I'. ne ®@puza, T. Moprana. Poinp OT€UYECTBEHHBIX YUEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomberioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBI M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABl  TEHETHUKU:  THOPHIOJOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYISIPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
BaBunos, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmus! u cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbI CKPEILIMBAaHUSY.

Jlabopatopnass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEI0OBAaHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. IlepBoiii 3akon Mennaens — 3aKoH
ennHooOpa3ust THOpua0B nepBoro nokoieHus. [lpasuno nomuaupoBanus. Bropoi
3aKOH MeHnens — 3aKOH pacUleuieHusT NpU3HaKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unore3a 4uCTOTHI raMer.

AHanuzupytoniee ckpenBanue. [IpoMexyToUHbIi XapakTep HaclieJOBaHUS.
Pacmiennenne npu3HaKkoB MpY HETIOJHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuiuBanue. TpeTtnii 3axkoH MeHens — 3aK0H He3aBUCUMOTO
HacJeloBaHMUs ~ Tpu3HakoB.  [luTosiorMueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAHUS.

Cuerniennoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eneTuka nosa. XpoOMOCOMHBIM MEXAHU3M OIpPEAEIEHUS mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M Te€TepOramMeTHbIM I10J. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne Npru3HaKkoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak nenocTHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMmonencrBue HeaulelbHBIX TI'E€HOB.
KommnementaprHocts. Onucras. [lomumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHUS PACTCHUMN, XUBOTHBIX M YEJIOBEKA, a
TakKe (U3MOJOTMYECKUX TPOIECCOB, TOBEICHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTMyeckue acneKTbl KOHTPOJS U
WU3MEHEHUS HACJIeICTBEHHOW MH(OpPMAIIUU B TOKOJICHUIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit U1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpensa», «AHanmu3upyrouiee ckpenuBanue», «HemosHoe noMHUHHMpOBaHUEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoseka», «Kapuotun gposzoduns», «Kapuotum nTuumD,
«MHOXECTBEHHBIN allJIeNu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoJenb s JEMOHCTpAallMM 3aKOHOB €IMHO0Opasus
ruOpuI0OB TEPBOTO TMOKOJICHHS W pacllielieHus MPU3HAKOB, MOJENb MJiA
JEMOHCTpPAllMM 3aKOHA HE3aBUCHUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTpPAlMM CLEIJICHHOTO HACJIEIOBaHUsI MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKponpenapar: «Jlpo3zoduiay.

IIpakTuyeckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIUBaHUA Y IPO30(UITBD).

IIpakTuyeckass  paGora  «lM3ydeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEITUBAHUS Y IPO30(UITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeabl npu  (popmupoBaHuM (PeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKU. Buasl
V3MECHUYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBCHHAS.

MopudukanrmonHas W3MEHYMBOCTh. Ponb  cpembl B (OpMHpOBAHUU
Moau(duKaMoHHOW M3MeHuYnBocTH. HopMa peakuuu npusHaka. BapuannoHHBIN
pan u BapuarmonHas kpuBas (B. Moranncen). CpoiicTBa MOau(pUKAIIMOHHOM
WU3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHasT M3MEHYMBOCTh. Mei03 M MOJOBOM Mpoliecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
T€HEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyranmoHHass W3MEHYMBOCTh. BHabl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHbIE MyTauuu. SaepHbie
nuToIiazMaTuyeckue Myrauud. CoMaTUYecKUe W IMOJoBble MyTauuu. [Ipuunnb
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHMSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTM MYTALMOHHOI'O MpoLecca. 3aKOH TOMOJIOTMYECKUX pSJIOB B
HacnencTBeHHo m3meHunBocty (H.M. BaBuioB). BHesigepHass ©3MEHUMBOCTh U
HACJICACTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 6
HAc1e008aHUU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetst: I'. ne ®pus, B. Uoranucen, H. 1. BaBunos.

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MonudukanuoHHas
U3MEHYUBOCTBY, «KomOuHaTuBHas U3MEHYUBOCTDHY, «Mero3y,
«OmnoaoTBopeHuey, «I'eHernueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIAPhl KOMHATHBIX PACTCHHI,
pucysku (dotorpadun) )KUBOTHBIX C PA3THYHBIMHA BUIAMH H3MEHUYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia u
BapUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtanun y apo3odunbl (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIEOOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YEJOBEKAa: IEeHEATIOrMYECKH,
OJIM3HETIOBBIH, UTOT€HETUYECKUM, MOMYJISILIUOHHO-CTAaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHUE T€HOTHIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T[P-ananu3a. HacnenctBenHble 3a001eBaHus YyenoBeKa. [ eHHbIe U XPOMOCOMHbBIE
Oone3HM 4YenoBeKa. boJIe3HW C HACIEICTBEHHOW IMPEApacIioNOKEHHOCTHIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a0oeBaHU 4YenmoBeka. MeauKo-TeHeTHUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HEeTHYECKOTo Ipy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyKaromieh cpenbl. ['eHeTnaeckas
MPEAPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJOTHUSIM.

JdeMoHcTpanuu

Tabnuubl u cxembl: «Kapuotun venoBekay, «MeTolbl U3y4eHUS] T€HETHKHU
4yenoBekay, «I eHeTnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHO.

Tema 15. Cesekuusi OpraHu3sMoB

JlomecTukanust W CEJNEKUUs. 3apOKACHUE CENEKIUMU W JOMECTUKALUU.
Yuenue H. WM. BaBmioBa o lleHTpax mNpOWCXOXKACHHUS W MHOTO00Opa3us
KYJbTYPHBIX pacTeHHUil. Poibp cenekuuu B CO3JaHMU COPTOB PACTEHUM U IOPOJ
xuBoTHBIX. CopT, mnopoaa, IMmITaMM. 3aKOH TOMOJOTMYECKUX pAIOB B
HacJeACTBEHHONM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue i
CEJIEKIIMOHHOUN pabOThI.

MeTtoapl ceneKIMOHHOW paboThl. VICKyCcCTBEHHBIM OTOOp: MacCOBBIA H
VIH/INBUA 1Y AJIbHBIN. JTamnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnsiTanne
npou3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUNY C TOMOUIBIO OIEHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIksio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIM M XUMHYECKUA MyTareHe3 Kak HCTOYHHUK MYTAIUN y KYJbTYPHBIX



dbopm opranu3moB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS W METOJIOB
pexomOuHaHTHRIX JIHK m1st momydeHust iCXOAHOTO MaTepurana s CeJICKIIHH.

[Tonyuenue MOJIUTIIIONU]IOB. BuytpusugoBas THOpUIN3AIINS.
bnu3kopoAcTBEHHOE — CKpelMBaHue, wid  UHOpuaAuHr.  HeponcrBenHoe
CKpeluuBanue, win aytOopuauHr. ['ereposuc u ero mnpuuuHbl. Mcnonb3oBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausanus. [Ipeomonenue Oecroaus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CETICKIIUNA PACTEHUHN U KUBOTHBIX. « 3e1éHas
Dpesonioyusy.

CoxpaHeHrEe U M3y4YeHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEH IS CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. JH3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYECKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX IHCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCcmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYUYHbIX UCCAe008AHULL
nepeodosvix uoell U nepcnekmuHbIX MexHON0U.

JdemoHcTpanumn

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIEHUSI 1 MHOTO00pa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAOB B HACIEACTBEHHON H3MEHUYMBOCTHY,
«Metonmpl cenexmmy, «OTnanéunas rudpuausanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yueHrne copTOB KyJIbTYpHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD.

Ikckypcusi «OCHOBHbIE METOJBl U JIOCTHIKEHHUSI CEJIEKIMU PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKI[TUOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIC U TKAHEBBIC
KYJIBTYPBI, MHUKPOOPTraHU3MBl, 1754 XapaKTEePUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOIOTHYECKHX
texHosoruid. [Ipon3BoaCcTBO Oenka, aAMUHOKHUCIIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJbIO MOJYYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB,
coJiepXaluX He BCTPEYaroIrecs: B IpUpoae OMOCUHTETUYECKUE MY TH.



Kinerounasa unxeHepusa. MeTonsl KyJlbTypbl KJIETOK W TKaHEW PacTEHUU M
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3alus U  COMATHYECKHMA
smOpuorene3. Mcmonb30oBaHWe TarjiouJOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3oeanue MOHOKIOHAIbHBIX U NOTUKIOHAIbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHME. PekoHCTpyKuus
SMUEKIETOK U KIOHMPOBAHUE JKMBOTHBIX. MeTOA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonocuu 0300p06IEeHUs, KYJIbMUSUPOEAHUS U  MUKPOKIOHANIbHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCTMEEHHBIX KYIbMYP.

XpOMOCOMHass M TE€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JlocTmkeHrnss M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KECHEPHM.
DKOJOrM4eCKHEe U AITUUECKHUE TPOOIEeMbl T€HHOM HWHKEHEPHUH.

Menunuackue 6uotexHosoruu. [loctrenomuas nudposas meauiuua. [11[P-
JUAarHoCTHKa. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKUM aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust ans  pa3paboOTKu
(GbyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHHS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOIro OMONpPHUHTHUHIra M ckadonauHra
JUIS peLIeHus 3a/1a4 IEPCOHATIM3UPOBAHHON MEAUIIVHBI.

Co3nanre BEKTOPHBIX BaKIMH C IENbl0 oOecredeHus: KOMOMHMPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, ycTaHoBieHHME MOJEKYJSIPHBIX MEXaHHU3MOB
¢ynkuuonnpoBanus PHK-cogepramumx BUpYCOB, BBI3BIBAIOLIMX OCO0O ONAcCHBIE
3a00JI€BaHUS YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpauuu

Tabmunpt u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxenepusn», «['eHHass HHKXEHEpUs».

JlaGopaTopHas padora «/3ydueHne 0ObEeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JKckypcusi «bUOTEXHONOTMA — BaKHEWINash MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KITACC

Tema 1. 3apoxkaeHue W pa3sBUTHE 3BOJIONMUOHHBIX NPeEACTABJICHUH B
omnoJsioruu

OpomonyoHHas Tteopus Y. Jlapsuna. IIpennoceuiku BO3HUKHOBEHUS
napsuHU3Ma. JKu3Hb U Hay4dHas aesTenpHocTh Y. /apBuna.

JIBrKy1IMe CHITbI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckoi Teopuu HBomonuu (CTD). HedrpanpHas
Teopusi 3Bomtonuu. CoBpeMEeHHas JBOJNIOIHOHHAS  OuoNoTHA. 3HAa4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosbe, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoil mnpupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOsieHnii 'y pacteHuil u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nmytemectBus Y. lapsunay, «Haxonku Y. lapBuna», «Dopmbl 60ppObI
3a cymectBoBaHuey», «lloponbr romy6eit», «MHoroobpasue KylabTypHBIX (GopM
KarmycTbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusi HOBBIX BHJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHUS [ABWXKYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOIMSA U €€ pe3yJabTaThl

[Tonynsauust Kak 3yeMEeHTapHas eIUHHIA 3BOJIOLUU. COBpEMEHHBIE METOMBI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. lV3meHeHue
reHooHJa TOMYJSIMU KAaK JJIEMEHTAPHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DOnemeHTapHbie (DAKTOPHI (IBWKYIIME CUJIBI) SBOMIONUW. MyTallMOHHBIN
npouecc. KomOunaTuBHas u3MeHUMBOCTb. Jlpeiid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHWs 4YacToT ajuiened B nomymauusx. Oddext
ocHoBatend. JIpgexm OymovLrouHo2o eopaviuika. CHudCceHue 2eHemuiecKko2o
pasHoobpazus: npuuunsl u cieocmeus. llpossenenue s¢hgpexma Opetigha 2enos 6
oonbwiux U manelx  nonyiayuax. Murparmu.  M3omsums  mOmymsuii:
reorpaduyeckas (MpocTpaHCTBEHHAs ), OMoJIOrM4ecKast (pernpoayKTUBHA).

EcrectBennbiii oTOOp — HampaBisoomui  (akTop SBOMOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JIBMXKYLIUH, CTaOMIU3MPYIOIIMH,  pa3pbIBAIOIINAN
(mm3pyntuBHbIi). [lonoBoit oT6op. BOo3HHMKHOBEHHE W HBOJIOLHS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco06IeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBenne — mpucnocoOiieHuid y  opraHu3moB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocoOieHuit y OpraHu3MoB: MOP(OIOrHIecKue,
duznonornueckue,  OuMOXUMHUYECKHE,  ToBeneH4Yeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOsBOOIMU. M3omsus — kimoueBod (aktop BugooOpazoBanusa. [lytu u
CIIOCOOBI BUI000pPa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0THYECKOE), «MTHOBEHHOE» (monUIUIOnIU3anus,
rubpuanzanus). JJMTenbHOCTh 3BOJIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOmOLMOHHON OuojOrMM B pa3pabOTKe HAay4dHBIX METOJOB
COXpaHeHUs1 OMopazHo00pa3us. MUKpPOIBOIIOLMS U KO3BOIIOLUS Napa3uTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
OOpBOBI C HEH.

JdeMoHcTpanuu

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

Tabmunpel u cxembl: «MyTallMOHHass HM3MEHYMBOCTBHY, «llomymsiuonHas
CTpyKTypa BuAa», «Cxema mposiBieHUs 3aKkoHa Xapau—BaitnOepra», «JIBmxkyiiue
CHJIBI 3BOJIIOLUN», «IJKOJOTHYECKasi M30JSLUs MOMYJSIIUI CeBaHCKOU (hopenuy,
«['eorpapuueckass M3070US  JUCTBEHHULbI CHOMPCKOM U JTMCTBEHHUILIBI
naypcko», «IlomynsiuoHHbIE BOJIHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «CxeMa
NEHCTBUSL ecTeCTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«MBanycrpranbaelii MenaHnu3m», «JKuBble Uckonaemsbie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX,
«Puznonoruueckue axantrauum», <«lIpucrnocoOneHHOCT OpraHU3MOB M €€
OTHOCHUTEIBHOCTBY, «Kpurepun Bumpa», «Buasl-aBoitHukn», «CTpyKTypa BHIa B
npupone», «Crnocobsl BUI000pa3oBanus», «l'eorpaduueckoe BHI000pa3oBaHME
TpEX BHUIOB JaHJBIIIEH», «IKOJOTUYECKOE BHA000pa30oBaHHE BUAOB CHHHUIIY,
«[Tonunnouael pactennit», «KamnycTHo-peaeuHblil ruOpu.

Oo6opynoBanue: repObapuu pacTeHU, KOJUIEKIIUU HACEKOMBIX, Uydena NTHIL U
3Bepell ¢ NpUMepaMM pPA3IUYHBIX MPUCIOCOOJIEHUM, uYydena NTUL U 3BEpel
pa3HBIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0cCO0€d OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEJbHAS 11E1IeCO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB 1O MOP(HOIOrHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIMS U €€ pPe3yJIbTAThI

Meroasl u3ydyeHHs MakpolsBodrouuu. [lameoHTOJOrMYecKHe  METOMAbI
u3ydyeHus oHBomouud. llepexognsie ¢GopMbl U (PUIOTCHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Metonpl u3yudeHus sBoironuu. CpaBHeHHE (IIOpbl U
(ayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue odbmactu 3emnu. Bupsl-
SHAEMUKHU U PETUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIHHO-MOP(POIOTHUECKHE METObI U3YICHUS
BOIONMH. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W MOSIBJICHUSA
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynumenTtapHeie  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTUYEeCKMe  METOJbl  M3YyYEHHsS]  DBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI IMOCTPOSHUS (HHUIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalliy U 3BOJIIOLIUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuia) 3BOMIONUU. [IpuHyun cmenvt QyHKYuUl.
HeobOpatumocTs 3BosonMK. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIM Y.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkenb.

Tabnuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepb»,  «Cteronedansy,  «Punnodute»,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eman», «lpelid KOHTHUHEHTOBY,
«PenmukTery, «HadampHble cTaguy SMOPUOHAIBHOTO PA3BUTHSA TTO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PynuMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpbI YEJIOBEKa W IIUMIaH3e», «lJaBHbIE
HaIpaBJICHUS IBOTIOIUNY, «O0IIHEe 3aKOHOMEPHOCTH YBOJTFOITUN).

O6opynoBanue: KOJUICKITUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OPraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHe *KU3HHU HA 3emule

Hayunple THIOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWoOreHes u
nancnepmusi. JJoHay4yHble MPEJACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKACHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue »u3HU U aCTPOOHOJIOTHSI.

OCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [InanerapHas
(reomoruueckas) SBOJIONUA. XHUMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BemniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpwu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoarepBatHas rumnotesa A. .
OnapuHa, runore3a nepBuyHoro oyiaboHa JIx. XomnaeitHa, reHeThUecKasi TunoTe3a
I'. Ménnepa. Pubosumer (T. YUek) m rtumoreza «mupa PHK» VY. T'mnbGepra.
dopmMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnu u MeroApl €€ wu3zydyeHus. MckomaeMble OpraHUYECKHE
octaTku. ['eoxpoHonmorus u e€ w™eroAbl. OTHoOcuUTeNbHAass W aOCOIIOTHAsA
reoXpOHOJIOrHUs. [ €0OXpOHOJIOrnYeCcKast MKajaa: 30HbI, 3pbl, IEPUOJIBI, STOXHU.



HauanepHble »Tambl opranudecko 3Bosounu. l[losBiieHne u 3BomOLUSA
MEPBBIX KJIETOK. JBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBOIOIMOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICIIUX pacTeHUud. OCHOBHBbIE apoMOpPGO3bI
pactenur. Beixon pacreHuit Ha cymy. [losiBieHHE CHOpPOBBIX pPACTEHUW W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpOMCXOKIEHHE IIBETKOBBIX
pPaCcTEHUMN.

OCHOBHBIE 3Talbl 3BOJIIONHUHM >KUBOTHOTO Mupa. OCHOBHBIE apoMopho3bl
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLUHUS [TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuii u pentunuil. IlpoucxoxneHne MICKOMUTAIOMINAX U
ntutl. [lpunnun xmoueBoro apomopdoza. OcBoeHune O€CO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U IEPUOJAM: apXeu, MPOTEPO30M,
najgeo3or, Me3030M, KkahWHo3ou. OOmas XapakTepucThka KiIumarta u
reojorudyeckux npoueccoB. [losiBiieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUSI — 3KOJOTMYECKUE KPU3HCHI nponuioro. [IpuumHbel u
CJIEACTBUSI MAacCOBBIX BbIMHpaHHMIl. COBPEMEHHBIN SKOJOTHUYECKUNA KPHU3HC, E€r0
ocobenHocTtH. [IpobGaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. llpuHuumnel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, /[x. Xongeits, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxAcHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbl  HEOPraHWYECKOW  »Bomouun»,  «l'eoxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tarnbl OpraHUYeckoi 3BoIONUNY», «Cxema 00pa3oBaHUSl IYKapHUOT
nyTéM cumoOnoreHeza», «Cucrema XKuUBOW TpUpoAs», «CTpoeHue BHpYyCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOYHBIE BOJOPOCIHY,
«MHorokieTounele Bojopociam», «Mxm», «llamoporHukn», «l'0J0CEMEHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KUIIEUHONOTOCTHBIEY,
«Ilmockue YEpBU», «YneHuCTOHOTHEY, «PEIOBI, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Miekonuratromue», «Pa3Buthe XKu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTne )KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Kn3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPacTeHU pa3IUYHBIX OTAEJIOB, KOJUICKIIMU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydena ITHL U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKOMAEMbIX, MYJSIKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHas  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUN B
NEPBUYHOI aTmMochepe».

JlabopaTtopHasi padora «/3yueHue W omMCaHHWE MCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydueHue OCOOEHHOCTEH CTPOEHMSI PACTEHHIA
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEN CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOTeHe3

Paznenel u 3anaun anTponosoruu. MeToasl aHTPONOJIOTUH.

CraHOBIEHUE NPEICTABICHUNA O MPOMCXOXKICHUU 4esoBeKa. PemurunosHeie
B033peHUs. COBPEMEHHbBIE HAYYHBIE TEOPHUH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenpCcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOpPQOJIOTUYECKHE, AMOPHUOTIOTUYECKHE, (bU3HOTOT0-ONOXUMHUIECKHE,
noBezeH4Yeckue. OTIINYKS YeNOBEeKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOW
CHUCTEMBI.

JBukymire cuiibl ((pakTophl) aHTpPOMOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHo1ieHrne OMONIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJUM AHTpOIOTreHe3a. PaHHMe ueroBexkooOpasHbie 00€3bsHBI
(IPOKOHCYJIbI) M PaHHUE MMOHTUIBI — O0IIME MPEIKH YeJIOBEKOOOPa3HBIX 00€3bsH U
aroied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoJeh. YeIOBEeK yMeblil, epBbIE
W3TOTOBJICHUS OpYAu TpyAa. YeloBeK NpsMOXOIAIIMKA U NEPBBIA BBIXOJ JIIOJEU
3a  mpenmensl  Adpuku. YenmoBek  relmenvOeprckuii  — 00mMNA  TPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAEPTAIbCKUN
KaK BUJ JIFOJECH XOJIOMHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka 1 najgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4elOoBeKa. EcTecTBEHHBI OTOOpP B MOMYJISIIMIX
yenoBeka. MyTalnnoHHBIA Tpouecc U noaumopdusm. IlomynsiuoHHbIE BOJHBI,
nperid reroB, murpanus U «3G@exT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. [lonatue o pace. bonbiime packl: eBporneongHast
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccesleHHs] 4YejoBEeKa IO IUIAHETE.
EnunctBo  uyenoBeueckux  pac. HayuHas  HECOCTOSITENIBHOCTb — pacu3Ma.
[Tpucnoco0IeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKpYXaroLIed Cpefbl.
BnusiHue reorpaduueckoit cpenpl M apelia TEHOB Ha MOPQOJIOTHIO U
($U3MONOTHIO YeTIOBEeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKON)
AHTPONOJIOTUU.  ODBOJIIOLIMOHHAS ~ AHTPONOJOTUS M MAJIEOAaHTPONOJIOTHUS
4eJI0BEYECKUX MNOmyJsiuuid. buoconuanbHble UCCIEIOBaHMS MPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuup! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbID», «J[BHKYIHE CHIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
OpSIMOXOJAIIMIY, «/leHucoBckuil yenoBex» «Heanaepranpip», «KpoMaHbOHLIBIY,
«I[Ipenku yenoBeka», «ITaIbl HBOJIOLUYU YETIOBEKay, «Packl uemoBekay.

OOopynoBaHue: MyJSKHM OKAaMEHEJNOCTEeH, NpPeaIMEeTOB MaTepHUabHOU
KyJIbTypbl TpPEIKOB uYeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(POJIOTUYECKUMU U OHOJCHCKUMHU CIO)K€TaMU TPOUCXOXKICHHUS YEIOBEKa,
¢otorpaduu HaX0JOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepena 4YeJOBEKAa M 4Yepena IIUMMIAaH3€, MOJEIb KHUCTU 4YeJOBEKa U KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yueHune 3K0JIOrMYeCKUX aJalTalui YEIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIIECHHSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIleil cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K0JIOTUU. CBSI3b KOJIOTUU C IPYTUMH HayKaMHu.



Metoasl skonoruu. IloneBbsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
npupojHble W JabopaTtopHble. MonaenupoBaHue B OKOJOTMH. MOHUTOPUHT
OKPYKaIOIIEH Cpebl: TOKAIbHBIN, PETHOHATBHBIN U TI100ATBHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1  YEJIOBEKa. DKOJOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€HM YenoBe4YeCcTBAa € Npupoaoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYPBI M IKOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl skonorun», «Cxema
MOHHUTOPHHIA OKPYKAIOLIEN CPEIBDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: abMoTHUECKHEe, OMOTHYECKUE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH JAEUCTBUS 3Kojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIu6ux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHHU3Mbl. DKOJOTMYECKUE TPYIIIBI
pacTeHUil M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHaibHasi poJib CBETA.
DOoTONEPUOIU3M.

Temneparypa kak 5skojoruueckuii Qakrop. JledicTBue TeMreparypsl Ha
opranu3Mmsbl. [1oMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 3konornueckuit dakrop. I[IpucmocobneHus pacTeHHil K
nojJiep>KaHuio0 BojHoro Oananca. Knaccudukanuss pacTeHUH MO OTHOUIEHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MMOYBEHHAs,
riyOMHHas  TOANOYBEHHAs,  BHyTpuOpraHu3MeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHusmoB. llpucnocoOiieHus OpraHu3MOB K
YKW3HU B Pa3HbIX Cpeaax.

buonornyeckue putmbl. BHemiHwe u BHyTpeHHHE pPUTMbL. CyTOUHBIE U
TOJUYHbIE PUTMBL. [IpHCrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.

Kusznennoie @Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (QopMme.
KuszneHnHsie POpMbI pacTeHU: 1EePEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS M 00pa3a JKU3HHU.

buotnueckue (bakTopsI. Bunet  OuoTHMYecKMX — B3aMMOJICHCTBUIL:
KOHKYPEHIUs, XUIIHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpudeckue). 3HAUYCHHE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpauuu

Tabmuubl U cxembl: «IJkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TErIOKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3KUBOTHBIEY», «Dusznonornueckue aganTaluu
KUBOTHBIX», «Cpenbl oO0UTaHUS OpraHu3MoBy, «buosoruueckue puUTMBIY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOoCcHUCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
NUTaHus», «XunEudecTBo», «llapasutmsm», «Koukypenius», «Cumouos»,
«KommeHncanuzmy.

O6opynoBanue: repbdapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETONHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHI, CBETOJNIOOUBBIC, TCHETIOOMBBHIC H
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIUU TETJIOIIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, Uydena MTUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSAUIMXCS K rurpoduram, kcepopuraM, me3opuTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYIIM, KOJUIEKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHWA W JKUBOTHBIX, OOJAJAIONUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUW KU3HH, repOapuu u
KOJUICKIIUU PACTEHUM M >KUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUIEKLIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3IMYHBIX OUOTUUECKUX B3AUMOIEHCTBUSIX.

JlabopaTtopnasi padora «BrbisiBIeHHE MNPUCTOCOOJICHUI OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIeHHE TNPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pAaCTECHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dko0y10rus BUAOB U MOMYJIANMMA

OKOJIOTUYECKUE  XapaKTEPUCTHKHU NOMYJIALINH. [Momymsimusas ~ Kak
ounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3HUECKUX OapbhepoB U
0CcOOEHHOCTE OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW MOMYJSIUAUA: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nonyiasiuud. OUeHKa YUCIEHHOCTU MOMYJISIINU.
JlnHamMuka monyisiuuyd U €€ peryisiuus. bUOTHYECKUI NOTEHUHAN IOIYJIALUH.
MonenupoBaHue AMHAMUKY TTonyisiuuu. KpuBble pocTa YMCIEHHOCTH TTOMYJISIIUY.
KpuBble BbDKMBaHUA. Perynsnus YUCICHHOCTH TMOMYJANWA: poiib (PaKTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKoJorMYecKkod Huie Buaa. MectooOutanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XarumHcoHa. Pa3mepsl 3KOIOrMYECKOU
HulM. [loTeHnManpHas u peanr3oBaHHAs HULIU.

Bun kak cucrema nomynsanmii. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYE€CKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJCHUS W MUrpalMil >KUBOTHBIX. buonoruueckue
VHBA3UU Yy KEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XatunHCOH.

Tabmuiel U cxeMbl: «IKOJOTMUYECKUE XAPAKTEPUCTUKH  TOMYJISIIAN,
«ITpocTpaHCTBEHHass  CTpyKTypa nomyiasanuuw», «Bo3pacTHeie  nupamMuisl
nonyisiiun», «CKOpOCTb  3aceleHUss TMOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuszmMammn», «Moaens 3kosmornueckor Humm J[x. M. Xatunaconay.

O6opynoBaHue: repOapuy pacTEHUM, KOJJIEKITUN KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
pacCeeHuIo».

Tema 9. Ikoj0rust CO00IECTB. IKOJOIrHUECKHE CUCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MEXIy
OpraHn3MaMu B OHOIIEHO3E.

Dxocucrema kak OoTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenmum u cetu. AOUoTHUECKHE OJOKH
skocucteM. [1ouBsl U Wikl B 3kocucteMax. KpyroBopoTt BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIC  TIOKa3zaTelau  JIKOCHUCTEMbl. buoMacca uw  mpoaykuus.
DKOJIOTUYECKHE MUPAMU/IBI YCel, OMOMACChI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuyHbie U
BTOPUYHBIE CYKIIECCUM U HUX TMPUYUHBI. AHTPONOTEHHBIC BO3JCHUCTBUS Ha
cykueccuu. KinumakcHoe coobmiectBo. buopaznoobpasue u moigHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.



[Tpuponnbie 3x0ocUCTEMBI. JKocucmemsbl 03€p U pex. IKocucmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneu, nyCcmoltb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposkocucTteMa. ArpoueHos. Pazmuuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOo3kocucTeM. [opoiackas
dnopa u ¢dayna. CuHaHTpOomm3anus TOpPOACKOW ¢ayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco sgghexkma u 6udos-30uhukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJSALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030€licmeusi  3a2psA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbl  IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B8030€UCMBUAL.
MeTtomom0rrss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX YIKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubr u  cxeMbl:  «CTpykrypa  OuoueHo3a»,  «DKOcCUCTEMA

IIUPOKOJUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIIBI OPraHU3MOB B JKOCHCTeMe», «KpyroBopoT BemiecTB B 3IKOCHUCTEMEY,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», «IKOJOTHYECKas TUPAMHIA YUCEID,
«JKonoruyeckas nupamuga OMOMACChly, «IKOJIOTHUEcKass MUpaMuia SHEPTUMY,
«O0pazoBanue 6osiotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «JKOCHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BemiecTB U MOTOK
SHEPruM B arpoueHose», «[Ipumepsl ypooskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onrucanrue ypO03KOCUCTEMBDY.

JlaGopaTtopnas paGora «lI3yuenue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoreHo3 (B ayoOpaBy, Oepe3HsK,
CJIBHUK, HA CYXOIOJIBHBIA UM IOMMEHHBIN JIYT, 03€pO, O0TI0TO)».

IKCKYpcusi «IKCKypCUsSl B arpo’KOCHUCTeMY (HA MOJ€ WIA B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanpbHast IKOCHCTEMA

buocdepa — obmiemnianerapHas o0ojiouka 3eMJM, TZI€ CYILIECTBYET WIIU
CyILIECTBOBaJIa >kM3Hb. Pa3BuTHeE mpencraBieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepuaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ri100abHON 3KOCUCTEMBI. J{MHamudeckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKHE HUKIbI (yrieposaa, a3oTa). PUTMHUYHOCTD sIBIIEHUMN
B Ouocdepe.

3oHansHOCTh Ouocdepnl. I[lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTeH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeca, BHICOKOTOphbs. Kinumar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAa 1
ounocdepHbIX QyHKIUH.

JdeMoHcTpauuu

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmunpl u cxemsl: «I'eocdepst 3emnn», «KpyroBopoTr azora B mpupome»,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT KucCIOpoJa B MPUPOIEH,
«KpyroBopoT Boawl B mipupoje», «OCHOBHBIE OMOMBI Cymny, «KnummaTndeckue
nosica 3emnn», «TyHapay», «Talra», «Cmemanneiii gec», «ILIMpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gec.

O6opynoBanue: repdbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawuias cpeaa

DKOJIOTUUECKHE KPU3UChl M HMX MpUYMHBL. Bo3nelicTBue uyenoBeka Ha
ouocepy. 3arps3zHeHue BoO3ayHIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOUW cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienune mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBIL.
Kpacaeie xHuru. Oco0o oxpansemble mpupoanbie Ttepputopun (OOIIT).
Borannueckue casbl U 300J0THYECKHE ITAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTUS YEJIIOBEUECTBA U IPUPO/IBIL.
PannonanbHoe  MPUPOAOMNONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emuu. OOImME 3aKOHOMEPHOCTH TJIOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOATHBIE TTOCIECTBUA.

Pa3zBuTne METONOB MOHHMTOPUHIAa PAa3BUTUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



sKopeaburumayuu IKocucmem U Ccnocob6o8 6OopvOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHuvIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmuiet  w cxeMbl:  «3arpsi3HeHHE  aTMOocdepb»,  «3arps3HEHHE
ruapocdepbl», «3arpszHeHre 1ouBb», «llapHukoBeiil  AdpdekT», «Ocobdo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPHUIY, «MOJENH yIpaBiIsIeMOro MUPay.
O6opynoBanue: ¢doTorpaduu OXpaHIEMBIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTHH,
yeneHanpasiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX ITIEHHOCTEH W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJIOTHUYECKOTO
3HaHUS, 20MOBHOCMb U CHOCOOHOCMb 00YUAIOUINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haluuyue NPABOCO3HAHUS  SKOJOTUYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B EIMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULUM JMYHOCTH, NATPUOTU3MA U
YBaXKEHHS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPaJULMsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickon ®epepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YyYaronIMXcsi pyKOBOJCTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB MU OOS3aHHOCTEH, YyBaKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIIbBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
OMOJIOTMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOCHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3a7a4, YBaXKHUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKJICHUH CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WUJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MHEPEN
Ponuuou, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoja Poccuuy;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEIUIO U MaMITHUKAM TPUPOJIbI,
JNOCTHXKEHUSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHUE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPO/IBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAallMI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS IIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MOHUMAaHUE YMOILIMOHATILHOTO BO3/IEHCTBUS )KUBOU MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHMUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO0 0/1aroNoJyYus:

NOHMMaHHE U pealu3alus 370pOoBOro M 0e3omacHoro ooOpasza JKU3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHUJI U HOPM,
cOAaHCUPOBAHHBIM PEXKUM 3aHATUH M OTIbIXa, peryisipHas ¢uznyeckas
aKTUBHOCTb), OEpEeKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
CcOOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

IIOHUMAHUE LEHHOCTH NPABWI WHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30IacHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

FOTOBHOCTb K AKTMBHOM JEATEJIBHOCTH TEXHOJOTHMYECKOW U COLHUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEPEC K pa3IinyHbIM cpepaM MpodecCHnoHATIBbHON NEsSTENIbHOCTH, YMEHHE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peaTru30BBIBATH
COOCTBEHHBIE KU3HEHHBIEC TIJIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOrHY€CKOr0 BOCIIUTAHMA

IKOJIOTUYECKU IIEJIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KU3HH Ha 3eMJI€, OCHOBE €€ CYyIIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTHYECKOW KyJBTYpbl: INPUOOPETEHHE OIIbITA
IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKM MX BO3MOXKHBIX IIOCIEACTBUN JIA
OKPYXarouen Cpebl;

OCO3HaHHE TI00ATBHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM U myTed HuX
pELICHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh IPHOOpETaeMble MNpU H3YYEHUM OHOJIOrHH
3HaHWA M YMEHHUS NpPU PEIICHUHM MpoOJIeM, CBA3aHHBIX C PalUOHAIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBUJ  TOBENEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpPUIATHE JEHUCTBUM, NPUHOCAIIUX Bpel  OKPYKAIOLIECH
IPUPOJIHON cpefie, YMEHUE MPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOIMYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUI U IPENOTBpALIATh UX;



HAJIMYUE Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, 3KOJOTUYECKON KYJIbTYpHI,
OTIbITa JeSITEIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMH B TO3HABATENIbHOM, KOMMYHHUKATUBHOW M COLIMAJIBHOU
NPaKTUKe, TOTOBHOCTH K YYaCTHIO B IMPAKTUUYECKOH JESITeIbHOCTH SKOJIOTHUECKOM
HanpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJore
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpPILIEHCTBOBAHUE SI3bIKOBOM W YHUTATENbCKOM KYJNbTYyphl KaK CpEACTBa
B3aMMOJICHCTBHS MEXKIY JTIOABMH U MMO3HAHUS MUPA;

NOHMMaHUE creuuUK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GopMHpPOBaHUN PALIMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO
IpeACTaBIeHUS 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE IPUPOIbI, YeJIOBEeKa U
oOmiecTBa, B MO3HAHWUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpaHEHHUS MPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH AJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieuyeHHsi HOBOTO YPOBHS Pa3BUTUS MEAMLMHBI, CO3/JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJOrui, CHOCOOHBIX pelaTh pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBA, MOMCKA MyTeH BBHIXOJA U3 II00ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHss  Mmepexoia K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCITOJIb30BAHUIO TPUPOAHBIX PECYpCOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TONYYEHMHM OHMOJOTMYECKHMX 3HAaHUM B LEJIX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTAaBHOHM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
pY U3y4eHUH OHOJIOTHUY;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4daeMmble 3HAHWMS JJIs aHajau3a u
OOBSICHEHUS ABIICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOUYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LIEJIbI0 MOJIyUYeHUs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS IS
pelieHust npo6sieM B peabHbIX JKU3HEHHBIX CUTYaIIUAX;

OCO3HAHHE IIEHHOCTH HAy4YHOU JEsTeNIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
IPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh UHANBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAHMW IO OHMOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yueOHOoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAauMMble s (OPMHPOBAHUS MHUPOBO33PEHUST OOydYarOMIMXCA
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHHUE, MpOoliecc,
cucTeMa, HayudHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHue,  HaONoJIeHHe,  M3MEpPEHue,  OKCIEPUMEHT U JIpyrue);
yHUBEpCaIbHbIC Yy4eOHBbIE JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBEIE,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS M  YHUBEpCaJbHble Yy4yeOHblE JCHCTBUS B
IIO3HABATEJIbHON U COLMAIIBHOW MPAKTHUKE.

B pesynapraTte wmW3ydeHuss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOydgaromerocs OyayT chOpMUpPOBaHbl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUSA, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUEeOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEeSATEeTLHOCTD.

MeranpeaMeTHbIE PE3yNIbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBananenue YHHMBepCAJbHbIMH yueOHBIMU NMO3HABATEeJILHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMcTBHUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CpaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUAMH );

OTpENENATh LeNu JeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUIN
YKWBOW MPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXKIEHUs (MHAYKTUBHBIC, JI€IyKTUBHbBIC, 10
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICIIbHBIE cpenctBa IS TIPEICTaBIICHUS
CYIIIECTBCHHBIX CBS3CHM M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUsS MPOOJIEMBbI ¢ YUETOM aHaIN3a MMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B EATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX POOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TMIOMCKY METOJIOB PEIEHUS MPAKTHUECKUX 3324, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3iHyHble BUABl JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalMH, MPeoOpPa30OBaHUIO M TPHUMEHEHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YUCIIE MPHU CO3JaHUM YUEOHBIX U COLMATbHBIX IPOEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MOHITUSMU M METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pEelIeHHs, HAaXOAWTb ApTyMEHTHhI AJs JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yYMEThb IMEPEHOCUTh 3HAHWSA B IMO3HABATEIBHYIO M IPAKTHYECKYIO 00JacTH
KHU3HEIeATEIIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIC MOIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTEePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIMpOBaTh 3aNPOCHl WU MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorudeckor MHQpopMaIu, He0OOXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHYI0  GoOpMy  MpeAcTaBICHUS
ouosiorndeckor uHGopMaIuu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
OHoJOornyeckoM HHPOpMALME: MPUMEHATh XUMHYECKUe, (Qu3nyeckue u
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAaClO3HABaHWS W 3amUTHl  WH()OpMmaIuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) oO61eHme:

OCYIIECTBISITh KOMMYHHUKAITUHN BO BCeX chepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajIora Wi JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYaTh KOHQJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, NMOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NIPU PElIeHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH KaX/JI0T0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACUCTBUA MO €€ JOCTUKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKAa KOMAHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATH HJAEH C TO3MLHWHM HOBW3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBj1aieHre YHUBEPCANbHBIMH PeryJssTUBHBIMU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS MOpOOJIEM U HX
pelieHus B )KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBblE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIIKax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESITEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYIIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO  COCTaBJATh IUIAH pPEIICHHs MpoOJeMbl ¢ y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalHIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKON HPYIULUU B
pasHbBIX O0JAaCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HABBIKAMU  [O3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HMX PE3YIbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI peIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMETh OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHalu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATbHI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4EeOHOro mpeameTa
«buonorusiy Ha yrayOAEHHOM ypOBHE OPHUEHTHPOBAHBI Ha oOOecleueHue
npoduapHOro  o0yueHus:  oOydaronuxcss — Owosorm. OHM  BKJIIOYAIOT:
cnenuduyueckue g OMOJIOTMY HayYHbIE 3HAHMS, YMEHHS U CLIOCOOBI IEUCTBHM MO
OCBOCHHIO, HHTEPIIPETAIIMU W MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJTYYCHHUIO HOBBIX 3HAHUM W WX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHBIX KWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl MPENCTABIEHBI IO
roJiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mnpeamera «buonorus» B 10
KJaacce OIDKHBI OTPaXaTh:

chOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
MO3HAHUM  3aKOHOB  MPUPOJBI M  pEIIEHWH MNpoOJeM  palMOHAIBHOIO
IPUPOOTIOIB30BAHUS, O BKJIQJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArale OUOJOTHYECKUEe TEPMUHBI M TOHSTHUS (PKU3HB, KJIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(knerounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBwioBa — o 1meHTpax
MHOTO00pa3usi U NPOUCXOXKIEHUS  KYJIbTYPHBIX  pAcTE€HUM),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. Mengens, TOMOJIOTUYECKHX PSAIOB B
HACJIEICTBEHHOU U3MEHUYMBOCTH H. . Basuioga), MPUHLMIIBI
(KOMILJIEMEHTapHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HAOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuit, rpuOOB, PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEeHUil, >KMBOTHBIX, YEJIOBEKa, IPOILECCOB KHU3HEIEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHW3Max PACTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHs ~ OpraHuzMa  (OHTOTEeHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMU, MEXKIy CHCTEMaMH OpPraHOB W WX (DYHKIUSAMH, MEXAY STanamu
oOMeHa BEeIIECTB, 3TallaMy KJIETOUYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamamMu SMOPUOHAILHOTO Pa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpesibl OOUTaHUS;

yYMEHUE BBISBISATH OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE pemarbh OMOJOTHYECKUE 3aa4H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[Y UCCIIEAYEMbIMU OMOJIOTHYECKUMHU NPOIIECCaMU U SABICHUSIMH, J€TaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTUYECKHE pPadOTHI, COOIIOIAThH
IpaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMynUpys Ielb HCCIENOBaHUS, aHAIU3HPOBATh IOJYyYEHHBIC
pe3yJbTaThl U AENaTh BBIBOJBL;

YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIEIOBATENbCKOW paboTe Mo OHOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze IMIKOJbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYEHHbIE  pe3yjibTaThl Ha  yYEHHUYECKUX

KOH(pEpEeHLIUSAX;
YMEHHE OIICHMBATh AITHUYECKHE AaCIEeKThl COBPEMEHHBIX MCCIEIOBAaHUN B
obOmactu  Ouomoruu W MEAMUMHBI  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIUIOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiied mpodeccrnoHalbHOMI
NESATETLHOCTH B O0JAaCTH OMOJIOTHUH, MEIUITMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEBCKOTO XO3SIMICTBA, MUINEBOW MPOMBIIINICHHOCTH, YIIIYOJISATh MMO3HABATEIIbHBIN
WHTEpEC, HAIIPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHMUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOTrO mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPaXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJU OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAY4YHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI U PEHICHUU SKOJOTHYECKHUX
npoOjieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJE,
0011IeCTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHUE BJIAJICTh CUCTEMOW OMOJIOTMYECKMX 3HAHWMA, KOTOpas BKIIOYAET
ompezeNeHuss W TMOHHUMAaHHME CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKIX
TEPMUHOB M TOHATHUH (B, 3KOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPHUH
(aBomronioHHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS IBOJIIOIUU), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHdeckoro paBHoBecusi J[x. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bospa), mpaBuna (mMunumyma HO. JluOuxa,
HKOJIOTMYECKON THpaMUbl JHEPTruM), rumnore3bl (rumoreza «vmupa PHK» V.
['unbepra);

yMEHUE  BJQJ€Th  OCHOBHBIMH  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOI0JIEHHE, SKCIIEPUMEHT), CIOoco0aMU BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B MPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIC TMPU3HAKU: BHJIOB, OHWOTCOIICHO30B,
PKOCUCTEM H Oumochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIECTO W Pa3phIBAOIICTO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO U CUMIIATPUYECKOTO
BUJI000pa30BaHuUsl, BIAUSHUS ABMKYIIUX CHJI SBOJIOUUUA HA TeHOMOH/ MOMYJISIUH,
MPUCIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepelOBaHUsl HAMpaBIICHUN
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY MPOLECCAMH 3BOJIIOIUH,
JBIDKYIIMMHM CHJIaMU aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PAa3JMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUMUTEIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele oOWTaHws, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMATHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB M CPEJIbI OOMTaHMs, €TMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPaHEHUs MHOrooOpasus BHUIOB H
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M UETIOBEYECTRA,;

YMEHHE peniaTh ONOJIOTHYECKUE 3a/1a4H, BBISABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKy MCCIIETyeMbIMU OMOJIOTUYECKIUMH MPOIIECCAMU U SIBJICHUSIMHU, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBITMOJHATh JIA0OpATOpHBIC W MpaKkTUYecKue paboThl, COOI0IAThH
npaBuiia npu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMYNIHPYS Ielb HCCICNOBaHUS, aHAIM3HPOBATh IOJyYEHHBIC
PE3YNBTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-HCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPENCTABIATh  TOJYYEHHBIC  PE3yNbTaThl HA  YYEHHUYECKHX
KOH(EPEHITUSAX;

yYMEHUE OIEHWBATh TUMOTE3bI M TEOPUH O MPOUCXOXKICHUH KU3HU, YEJIOBEKa
¥ YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUSIX U CHOCO0aX MPEeAOTBpAIICHUS
rJ100aJbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHaNnbHOM
JESITEIIbHOCTH B 00J71aCTH OMOJIOTHH, DKOJIOTUH, TPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEILCKOTO XO3AWCTBA, MHUIIEBON
MPOMBITIUICHHOCTH, YTIyOJIATh TO3HABATEIbHBI WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  TpodeccCMd W TPOJODKCHHE
OHMOJIOTHYECKOTO 00pa30BaHWs B OpraHHU3AIUAX CPEIHETO Mpo(ecCHOHATBHOTO U
BBICIIIETO OOpa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne ni/m Kontponbnsie IlpakTnyeckue
MPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
but6mmoreka [IOK
1 buonorus xak Hayka 1 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
bu6mmoreka [IOK
2 JKuBblE CCTEMBI U UX U3yUEHUE 2 0 0 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmunorexa LIOK
3 buonorus kinetku 2 0 0.5 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmunoreka LIOK
4 XuMuYecKasi OpraHu3arus KIeTKu 10 1 1 https://lesson.academy-
content.myschool.edu.ru/06/10
bu6mmoreka [IOK
5 Crpoenue u GyHKIINH KIETKH 8 0 2 https://lesson.academy-
content.myschool.edu.ru/06/10
OOMeH BelIecTB U IPEBPAIlCHHE SHEPTUH B bubmmorexa IOK
6 - PEEp P 9 1 1 https://lesson.academy-
fIeTKe content.myschool.edu.ru/06/10
HacnencrBennast ungopmanus u bubmorexa HOK
7 A . pMatt 9 0 0.5 https://lesson.academy-
PEATHM3ALHA CC B KICTKE content.myschool.edu.ru/06/10
8 JKu3HEHHBIN ITUKIT KJIETKH 6 1 1 bubnuoreka [IOK




https://lesson.academy-
content.myschool.edu.ru/06/10

CrtpoeHue u GyHKIMH OpraHU3MOB

17

1.5

bubmunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10

10

Pa3mHOXkeHUE U pa3BUTHE OPTaHU3MOB

1.5

but6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10

11

I'enetuka — HayKa 0 HaCJICACTBCHHOCTHU U
HU3MCHYUBOCTU OPraHN3MOB

0.5

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10

12

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

10

bubmunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10

13

3aKOHOMepHOCTI/I HN3MEHYHUBOCTH

bubmunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10

14

I'eneTuka uenoBeka

0.5

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10

15

Cenexuusi OpraHu3MoB

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/06/10

16

BHOTEXHOIOTHS M CHHTETHYECKAS
ounonorus

bubmunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10

17

PesepBHOE Bpems

bubmunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/06/10




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102

13




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Kourpoabusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
but6mmoreka [IOK
3apokIeHUE U PaA3BUTHE IBOTIONUOHHBIX
1 56 4 0 0 https://lesson.academy-
MPCACTABICHHI B DHOIOTIH content.myschool.edu.ru/06/11
but6mmoreka [IOK
2 MuUKpO3BONIOLHNS U €€ PE3YIBTATHI 14 1 2 https://lesson.academy-
content.myschool.edu.ru/06/11
bubmunorexa LIOK
3 Makpo3BoTIOLHS U €€ PE3yIbTaThl 6 1 0 https://lesson.academy-
content.myschool.edu.ru/06/11
bubmunoreka LIOK
[IpoucxoxaeHue U pa3BUTUE KU3HU Ha
4 3 15 1 1.5 https://lesson.academy-
emIe content.myschool.edu.ru/06/11
bu6mmoreka [IOK
5 IIponcxoxaeHue 4yenoBeKa — aHTPOIIOTEHES 10 0 1 https://lesson.academy-
content.myschool.edu.ru/06/11
DKOJIOTHS — HayKa O B3aWMOOTHOIIIEHUSX bubmmoreka [JOK
6 OpPraHu3MOB ¥ HaJOPTaHU3MEHHBIX CUCTEM 3 0 0.5 https://lesson.academy-
C OKpY>Karolleu cpenou content.myschool.edu.ru/06/11
bubmunorexa LIOK
7 Opranu3Mebl U cpefa OOUTaHUs 9 0 1.5 https://lesson.academy-
content.myschool.edu.ru/06/11
bub OK
8 DKoJ0Trus BUAOB U NOMYJISILUNA 9 0 0.5 nomorexa L

https://lesson.academy-




content.myschool.edu.ru/06/11

DKOJIOTHA COOOIIECTB. DKOJIOTHUECKHE

Bbubmunoreka LIOK

9 12 0.5 https://lesson.academy-
CHCTCMB content.myschool.edu.ru/06/11
bubmunoreka LIOK
10 buocdepa — rmobanbHas s3xocucTemMa 6 0 https://lesson.academy-
content.myschool.edu.ru/06/11
but6mmoreka [IOK
11 UYenoBek u OKpyxaromias cpeia 6 0 https://lesson.academy-
content.myschool.edu.ru/06/11
bu6mmoreka [IOK
12 PesepBHOE Bpemst 8 0 https://lesson.academy-
content.myschool.edu.ru/06/11
OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpoJuabHsbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

buonorus xak
KOMILJIEKCHasi HayKa 1
KaK 4acTh COBPEMEHHOTO
oOmiecTBa

https://biology.ru/textbook/chapterl/section/paragraph3/

JKuBBIE CUCTEMEBI H UX
CBOICTBa

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3668/lesson/8415

YpoBHEBas opraHuzanus
KHUBBIX CUCTEM

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3668/lesson/8416

Hcropus OTKpbITUA U
U3Y4YCHHUS KIIETKH.
Knerounas Teopus

https://resh.edu.ru/subject/lesson/5383/start/153371/

Meto1bl MONEKYISIPHON
M KJIETOYHOHN OMOIOTHH.
[TpakTryeckas pabora
«3yueHne MeTog0B
KJIETOYHOU OMOJIOTHH
(xpomatorpadus,
anexTpodopes,
muddepeHmaIbHOe
LHEHTPUPYTUPOBAHUE,
[TLP)»

0.5

XUMHUYECKUI COCTaB

https://biology.ru/textbook/chapter8/sectionl/paragraphl/




KIJIICTKHU

MuHepaibHbIE BEIIECTBA
KJIETKH, UX
Ouosiornyeckas poJib

https://biology.ru/textbook/chapter8/sectionl/paragraphl/

Oprannueckue BelecTa
KJIETKU — OCJIKH.
JlabopaTtopHnas pabota
«Ob6Hapyx’eHHne OEJIKOB ¢
MTOMOIIBI0 KAYECTBEHHBIX
peaKuuii»

0.5

https://biology.ru/textbook/chapter8/sectionl/paragraphs/

CBoiicTBa,
KJ1accuukanus u
¢byHKIMN O6ETIKOB

10

Oprannueckue BelecTa
KJIETKH — yTJICBOJIBI

https://biology.ru/textbook/chapter8/sectionl/paragraph2/

11

Oprannueckue BeiecTBa
KIJICTKU — JIMIIUAbI

https://biology.ru/textbook/chapter8/sectionl/paragraph3/

12

HykI1enHOBBIE KHCIIOTHI.
JIHK u PHK.
Jlaboparopnas pabota
«HccnenoBanue
HYKJICMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

https://biology.ru/textbook/chapter8/sectionl/paragraph6/

13

Crpoenue u GyHKIUU
AT®. Ipyrue
HyKJeo3uaTpudocdars
(HT®)

https://resh.edu.ru/subject/lesson/3840/start/163096/




14

CexBenupoBanue JIHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMUKH,
MMPOTEOMUKH

15

Meroas! CTpYKTYypHOI
ouonorun. O000IICHNUE,
cUCTeMaTu3alus u
KOHTPOJIb 3HAHUI

16

Tunbl KIETOK.
IIpokapuornueckas
KJIETKa

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3671/lesson/8422

17

Crpoenue
3YKApUOTHUYECKON
kieTku. [IpakTuyeckas
pabora «M3yuenue
CBOWCTB KJIETOYHOM
MeMOpaHbI»

0.5

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3671/lesson/8421

18

IloBepXHOCTHBIN anmnapar
KJIETKU

https://biology.ru/textbook/chapter9/sectionl/paragraph2/

19

OnnomemMOpaHHbBIC
OpraHOMIbI KJICTKH.
[IpakTryeckas pabora
«M3yueHne NBUKEHUS
LUTOIIJIAa3MEI B
PACTHTENBHBIX KIETKAX)

0.5

https://biology.ru/textbook/chapter9/sectionl/paragraph4/

20

[TonyaBTOHOMHBIE
OpraHon bl KJICTKHU:
MUTOXOHAPUH,
IJ1aCTUAbI.

0.5

https://biology.ru/textbook/chapter9/sectionl/paragraph4/




Jlaboparopnas pabota
«Hccnenosanue
TUTa3MOJIHA3a U
JIETIIa3MOJTN3a B
PACTUTENBHBIX KJIETKAX»

21

HememOpanHnsbie
OpraHOM/IbI KIETKU

https://biology.ru/textbook/chapter9/sectionl/paragraph4/

22

Crpoenue u GyHKIUU
aapa

https://biology.ru/textbook/chapter9/sectionl/paragraph3/

23

CpaBHurenbHas
XapaKTePUCTHKA KIETOK
sykapuort. JlabopaTopHas
pabota «M3yuenue
CTPOEHUS KIETOK
PAa3JINIHBIX OPraHU3MOB)

0.5

24

AccumMmumianusa u
JUCCUMMIALINAS — J[BE
CTOPOHBI META00IHU3MA.
Tunsr 0OMeHa BEIIeCTB.
Jlaboparopnas pabota
«3yuenue
KaTAINTUYECKOU
aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl
WJTU KaTajiasbl)»

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3672/lesson/8425

25

DepMEHTaTUBHBIN
XapakTep peakuuid
KJIETOYHOTO
MeTabonu3ma.

0.5




Jlaboparopnas pabota
«3yuenue
(hepMeHTaTUBHOTO
pacuierieHust ePOKCUIa
BOJIOpOJIa B
PaCTUTCIILHBIX U
JKUBOTHBIX KJIECTKaX»

26

benku-akTuBaTOpHI U
OCIKU-MTHTHOUTOPBI

27

ABTOTPO(DHBIN THIT
oOMEHa BEIEeCTB

https://biology.ru/textbook/chapter10/section2/paragraphl/

28

dotocunTes.

https://biology.ru/textbook/chapter10/section2/paragraph2/

29

XeMOCHHTE3.
JlabopaTtopHnas pabota
«CpaBHeHHE MPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIE
opranu3mbl. Bujsl
OpOXKEeHUSI.
JlabopaTtopHnas pabota
«CpaBHEHHE IPOLIECCOB
OpOKEHUS U JTBIXaHUSD)

31

AspoOHBIE OPTraHU3MBI.
DTanbl SHEPTETUYECKOTO
oOMeHa

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3672/lesson/8425

32

DHeprust MeMOpPaHHOTO
rpaJieHTa MpoTOHOB.
Cunre3 AT®: pabora

https://biology.ru/textbook/chapter10/section2/paragraph5/




npotoHHoi ATO-
cuHTa3bl. KoHTpOb
YCBOCHMS 3HAHUI

33

Peakuuu matpuyHoro
CHHTE3a

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3672/1esson/8426

34

Tpaunckpunuus —
Marpuusblii cuaTe3 PHK

https://biology.ru/textbook/chapter8/section2/paragraph2/

35

Tpaucnanus u e€ sranbl

https://biology.ru/textbook/chapter8/section2/paragraph3/

36

KoaupoBanue
aMUHOKHCIIOT. Poib
pubocom B OMocHHTE3E
Oenka

37

Opranuzanuys reHoma y
MIPOKAPHUOT U FYKAPUOT

38

MonekynspHbie
MEXaHHU3MBbI IKCIIPECCUH
T€HOB y SYKapHOT

39

Bupycer —
BHEKJIETOUHBIE (hOPMBI
KU3HH B 00JIUTaTHBIE
napa3uTthl. [IpakTuyeckas
pabora «Co3nanue
MOJIETIN BUpYyCa»

0.5

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3671/lesson/8424

40

BupycHsbie 3a0omeBanms
4eNoBeKa, )KUBOTHBIX,
pacTeHui

41

HanorexHoioruu B
OUOJIOTHH U MEIULIMHE




42

Ku3HeHHbIA UK
KJIETKH

https://biology.ru/textbook/chapter9/sectionl/paragraph7/

43

MatpuuHblii CUHTE3

JIHK

https://resh.edu.ru/subject/lesson/5352/start/295780/

44

XPpOMOCOMBI.
JlabopaTopHnas pabota
«M3yueHnune XxpoMocoM Ha
T'OTOBBIX
MUKpOTIpernaparax»»

0.5

https://resh.edu.ru/subject/lesson/5352/start/295780/

45

Jlenenue KIETKH —
MHUTO3

https://biology.ru/textbook/chapter9/sectionl/paragraph7/

46

Tunsl KIETOK.
Kapuokunes u
LUTOKUHES.
JlabopaTtopHnas pabora
«HaOmronenne Mutosa B
KJIETKaX KOHYUKa
KOpelka Jyka (Ha
TOTOBBIX
MUKpOIpenaparax)»

0.5

47

Pel"y.]'lfﬂ_[I/IfI KHU3HCHHOI'O
OUKJIa KJICTOK

48

Opranusm Kak eIMHOE
nenoe. O6o61IEeHNE,
CHCTEMAaTH3alMs U
KOHTPOJIb 3HAHUI

49

TkaHu pacTeHHN.
JlabopaTopHnas pabora
«M3yueHune TKaHein

0.5

https://biology.ru/textbook/chapter9/sectionl/paragraphs/




pacTeHuin»

Txanu >KUBOTHBIX U
yenoBeka. JlaboparopHas

https://biology.ru/textbook/chapter9/section3/paragraphl/
https://biology.ru/textbook/chapter9/section3/paragraph2/

50 pabota «M3yuenue 0.3 https://biology.ru/textbook/chapter9/section3/paragraph3/
TKaHell JKUBOTHBIX) https://biology.ru/textbook/chapter9/section3/paragraph4/
Opransbl. Cuctemsl
opraHoB. JlaGoparopHas

51 pabota «M3yuenue 0.5
OpPraHoOB IIBETKOBOI'O
pacTeHus

57 0 0 https://biology.ru/textbook/chapter10/sectionl/paragraphl/

fiopa Tejia OpratiusmMon https://biology.ru/textbook/chapter10/sectionl/paragraph2/
https://biology.ru/textbook/chapter10/sectionl/paragraph3/

53 JIBM>KEHHE OPraHu3MOB 0 https://biology.ru/textbook/chapter10/section1/paragraph4/

https://biology.ru/textbook/chapter10/sectionl/paragraph5/

54 [IuTanue opraHu3mMoB 0 https://biology.ru/textbook/chapter10/section2/paragraph1/
ITuTanne mMo3BOHOYHBIX
JKHUBO .

55 HBOTHRIX 0 https://biology.ru/textbook/chapter10/section2/paragraph4/
[TumeBaputenbHas
CHCTEMa YeI0BeKa

56 JIpIxaHue OpraHu3MoB 0 https://biology.ru/textbook/chapter10/section2/paragraph6/

aHue MO3BOHO

57 JIXaHHE TIO3BOHOHBIX 0 https://biology.ru/textbook/chapter10/section2/paragraph6/
JKUBOTHBIX M YeJIOBEKa
Tpancno eliec

58 DAHCTIOPT BEIICCTS ¥ 0 https://biology.ru/textbook/chapter10/section2/paragraph7/
OpraHu3MoOB
KpoBeHocHas cuctema

59 MO3BOHOYHBIX >KMBOTHBIX 0 https://biology.ru/textbook/chapter10/section2/paragraph8/

H 4YCJIIOBCKA




Breinenenue y

60 0 https://biology.ru/textbook/chapter10/section3/paragraph5/
OpraHu3MOB
61 3amura y opraHu3MoB 0 https://biology.ru/textbook/chapter10/section2/paragraph10/
2 NmmyHHas cucrema 0
YyeJIoBeKa
https://biology.ru/textbook/chapter10/section3/paragraph1/
63 Pasapasicmocts 0 https://biology.ru/textbook/chapter10/section3/paragraph6/
PeryJIALuA y OpraHu3MOoB https://biology.ru/textbook/chapter10/section3/paragraph7/
['ymopanbnas perynsnus
Y SHJIOKpHHHAs CHUCTEMA
64 ’)KMBOTHBIX M YEJIOBEKA. 0 https://biology.ru/textbook/chapter10/section3/paragraph2/
O06001IeHNEe U KOHTPOJIb
YCBOCHMS 3HAHUI
65 DOpMbI pasMHOKCHHA 0 https://resh.edu.ru/subject/lesson/5359/start/270999/
OpraHu3MOB
66 ITonosoe pa3zMHOXkeEHUE 0 https://biology.ru/textbook/chapter10/section4/paragraph2/
. https://k08ui.mob-
67 Meiios 0 edu.ru/ui/#/course/46/topic/3674/lesson/8428
I'ameTorenes.
OO6pa3zoBaHue u pa3BUTHE
IMOJIOBBIX KJIETOK.
68 JlabopartopHnas pabota 0.5 https://k08ui.mob-
«M3ydenne ctpoeHus ) edu.ru/ui/#/course/46/topic/3674/lesson/8428
IMOJIOBBIX KJIETOK Ha
TOTOBBIX
MHKpOIIpENapaTax»
NuauBunyansHOE
69 pa3BUTHE OPraHU3MOB — 0 https://resh.edu.ru/subject/lesson/5630/start/132920/

OHTOI'CHE3




70

3aknajgka OpraHoB 1
TKaHEW U3 3apOJIbIIIEBBIX
JINCTKOB

https://biology.ru/textbook/chapter10/section4/paragraph6/

71

Pocr u passutue
JKUBOTHBIX.
Jlaboparopnas pabota
«BpIsBrIEHNE TPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MTO3BOHOYHBIX
KUBOTHBIX»

0.5

https://biology.ru/textbook/chapter10/section4/paragraph6/

72

Pazmuoxenue u
pa3BUTHE PACTEHUN.
JlabopartopHnas pabora
«CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIINX
pacTeHuin»

0.5

73

Ucrtopus craHoBiIEHUS 1
Pa3BUTHS FEHETUKH KaK
HayKu

https://biology.ru/textbook/chapterl 1/section2/paragraphl/

74

OCHOBHBIC TOHSTUS U
CHUMBOJIbI TCHETHKH.
JlabopartopHnas pabota
«/Ipo3oduna kak 00BEKT
TeHETUYECKUX
HUCCIIEIOBAHUI)

0.5

https://resh.edu.ru/subject/lesson/5386/start/301065/

75

3aKOHOMEPHOCTH
HacJIeTI0BaHUs
MPU3HAKOB.
Monorubpuaaoe

0.5

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3675/1esson/8432




CKpEIIUBaHHUE.
[TpakTrueckas pabota
"U3yuyeHue pe3yabpTaToB
MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y
po30¢us"

76

[uTonornyeckre OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHUS

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3675/1esson/8432

77

Ananuzupyroiiee
ckpeuuBanue. Henomnnoe
JOMUHUPOBaHHE

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3675/1esson/8432

78

Jurubpunnoe
CKpEeLIMBaHUE.
[TpakTryeckas pabora
«M3ydeHue pe3ynbTaToB
JIATUOPUTHOTO
CKpELIUBaHUA y
JIPO30(UITBD»

0.5

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3675/1esson/8432

79

[uTosmornyeckre OCHOBBI
TUTHOPHUIHOTO
CKpELIUBaHUS

80

CueruieHHoe
HACJIEOBAHUE
MIPU3HAKOB

https://biology.ru/textbook/chapterl 1/section2/paragraph2/

81

XpOMOCOMHasI TEOPHUSI
HAaCJIEJACTBEHHOCTH

https://biology.ru/textbook/chapter]1/section2/paragraph2/

82

I'enetuka noia

https://biology.ru/textbook/chapterl 1/section2/paragraph2/




83

I'enoTun kak nemxoctHas
cucreMa

84

I'eneT4ecKkuil KOHTPOJIb
pa3BUTUS PACTCHU,
JKABOTHBIX U YEJIOBEKa

https://k08ui.mob-
edu.ru/ui/#/course/46/topic/3675/1esson/8432

85

N3meHunBoCTE
MpU3HAKOB. Bupbl
N3MCHYNUBOCTHU

https://resh.edu.ru/subject/lesson/5387/start/17435/

86

MonaudukarmonHas
W3MEHYNBOCTD

https://biology.ru/textbook/chapterl 1/section2/paragraph3/

87

BapuauuoHHblii psa u
BapUallMOHHAs KpUBasl.
JlabopaTtopHnas pabora
«Hccnenosanue
3aKOHOMEPHOCTEM
MoAN(bUKAITMOHHON
U3MEHUYUBOCTH.
ITocTpoeHue
BApUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBON»

0.5

88

I'emoTnnaeckas
W3MEHYUBOCTb.
KomMOunarusHas
H3MEHYUBOCTh

https://biology.ru/textbook/chapter]1/section2/paragraph3/

&9

MyTauronHas
U3MEHYHBOCTb.
[TpakTryeckas pabora
«MyTanuu y 1po30QpHiisl
(Ha TOTOBBIX

0.5

https://biology.ru/textbook/chapter]1/section2/paragraph3/




MUKpOIpenaparax)»

90

3aKOHOMEPHOCTH
MYTalMOHHOI'O
npoiiecca. JIUTeHeTHKA
U SIIMTCHOMUKA

91

I'eneTnka yemoBeka.
[TpakTrueckas pabota
«CocraBiieHne 1 aHaJIM3
POIOCIOBHON»

0.5

https://resh.edu.ru/subject/lesson/3653/start/47180/

92

MeTtoapl MEIUIIMHCKON
T€HETUKU

93

3HaueHUE MEIUITUHCKOM
FEHETUKU B
MPEAOTBPAICHUN U
JICUEHUH T'€HETHYECKHX
3a00JIeBaHNM YEIOBEKA.
KonTposb no teme
«3aKOHOMEPHOCTHU
HACJICICTBCHHOCTH U
W3MEHUYHUBOCTH

94

OCHOBHBIE OHATHS
cenekiun. JlaboparopHas
pabora «M3yuenue
COPTOB KYJbTYPHBIX
pacTeHU U IOPOL
JIOMAIITHUX KUBOTHBIX)

0.5

https://resh.edu.ru/subject/lesson/3861/start/295751/

95

Meroas! ceneKIIMOHHON
pabotsl. JIaboparopHas
pabota «M3yuenue

0.5




METOJOB CEJIEKIUU
pacTeHuin»

96

JlocTrx)eHus ceeKIuu
pacTeHUH U KUBOTHBIX.
[TpakTryeckas pabora

«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHue u
WCII0JIb30BaHUE
T€HETUYECKUX PECYPCOB

98

buorexHomorus kak
HayKa M OTpaciib
MIPOU3BOJICTBA.
[IpakTryeckas pabora
«M3ydyenue 0ObEKTOB
OHMOTEXHOJIOTUL

0.5

https://studarium.ru/article/118

99

OCHOBHBIE HaINlpaBJICHUS
CUHTETUYECKOU
OHOJIOTHH

100

XpOMOCOMHAas M TeHHas
UHXEHepus

https://studarium.ru/article/118

101

Menuimackne
OUOTEXHOJIOTHHA

102

[ToBTOpEHUE,
000011IeHNE,
cucTeMaTHu3alus 3HaHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13.5




11 KJIACC

KoanuecTBo 4acoB

Ne JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero pecypcebl
padoThI padoThI

C) 4.

1 BOMIONHONHAS TCOPHA 1 0 0 https://resh.edu.ru/subject/lesson/5393/start/131997/
JapBuHa

) JIBYOKYIIIME CHITBI ABOJIOIIUU 1 0 0 https://kO8ui.mob-
BUJ10B 110 Y. J[apBuHY edu.ru/ui/#/course/47/topic/3680/lesson/8444
Bopn0Oa 3a cyiiecTBoBaHue,

3 PP ylvu BOBAMH 1 0 0 https://k08ui.mob-
CCTCCTBCHHBIN 1 edu.ru/ui/#/course/47/topic/3680/lesson/8444
HCKYCCTBEHHBIH OTOOP
dopMHUpOBaHUE .

4 o 1 0 0 https://k08ui.mob-
CHHTCTHACCKOR TCOpHH edu.ru/ui/#/course/47/topic/3681/lesson/8445
IBOJTIOIIAH
9Tanbl 3BOJIOIIMOHHOIO )

5 nporiecca: MUKPO3BOJIIONHNS U 1 0 0 hutpse KO8yl mob-

pon ' p H edu.ru/ui/#/course/47/topic/3681/lesson/8445

MaKpO3BOJIOIUS

6 [Tonynsauus — smeMeHTapHas 1 0 0 https://kO8ui.mob-
€IWHMIIA YBOJIIOIMU edu.ru/ui/#/course/47/topic/3681/lesson/8445
3aKOH T€HETHUYECKOTO
paBHoBecus JIx. Xapau, B.

. Baitn6epra. JlaboparopHas 1 0 0.5 https://k08ui.mob-
pabota «BrisiBIeHHE ) edu.ru/ui/#/course/47/topic/3683/lesson/8449
U3MEHYMBOCTH Y 0cO0ei
OJIHOTO BUA»

2 DneMeHTapHbIe PaKTOPHI 1 0 0 https://k08ui.mob-
3BOJIOLMA edu.ru/ui/#/course/47/topic/3683/lesson/8449




D¢ ekt ocnoBarens. dpdekr
OyTBUIOYHOT'O TOPJIBIIIKA

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3683/lesson/8449

10

Murpanuu. U3omsaaun
MOMYJISIIIHIA: Teorpaduueckas,
Ounonoruveckas

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3681/lesson/8446

11

EcrecTBenHnsbIit oTO0p —
HaIpapJsomui GaxTop
3BOJIIOIINN

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3683/lesson/8449

12

[TosoBoit oT6OP

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3683/lesson/8449

13

[IpucnocobaeHHOCTD
OpPTaHU3MOB KaK pe3yabTaT
MUKPO3BOIIOIIH.
JlaGopaTtopHnas pabota
«M3y4enne apomopdo30B 1
WIM0AANTAllMi Y paCTeHUN U
KUBOTHBIX)

0.5

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3683/lesson/8451

14

[Tpumeps! npucrocobIeHn y
OpPTraHU3MOB:
MOpQoJIOTHIECKHE,
(bU3HOTIOTHYECKHE,
OHMOXHMUYECKHE,
MOBE/ICHYECKUE.
JlaboparopHas paboTa
«[Ipucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEIIbHAS
1E€JIECO00Pa3ZHOCThY

0.5

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3683/lesson/8450

15

Bun, ero xpurepuu u

0.5

https://k08ui.mob-




CTpyKTypa. JlabopaTopHas
pabora «CpaBHEHHE BUOB 11O

edu.ru/ui/#/course/47/topic/3681/lesson/8445

MOP(OTIOTHIECKOMY
KPUTEPUIO»
16 CrbVKTYDhA BILLA https://kO8ui.mob-
PYKTYP a edu.ru/ui/#/course/47/topic/3681/lesson/8445
17 Bunoob6pazoBanue kak https://k08ui.mob-
pe3yJIbTaT MUKPOIBOJIIOLUN edu.ru/ui/#/course/47/topic/3683/lesson/8450
13 CB43b MUKPOIBOIIOLIMHI U
3IUIEMUAOIOTUU
MaxkposBonronus. .
19 [TaneoHTOMOTHYECKUE METOBI hutpse KO8yl mob-
A edu.ru/ui/#/course/47/topic/3683/lesson/8448
W3Y4YEHUS IBOJIIOLIUN
20 Buoreorpaduyeckre MmeTos! https://k08ui.mob-
U3y4EHUS IBOIIOLUU edu.ru/ui/#/course/47/topic/3683/lesson/8448
DOMOpHOIIOTHYECKHE U
71 CpPaBHUTENBHO- https://kO8ui.mob-
MOP(OJTIOTHUECKHE METOIBI edu.ru/ui/#/course/47/topic/3683/lesson/8448
W3Y4YEHUS HBOJIIOIIUN
MonekysipHO-TeHETUUECKHE,
” OMOXMMHUYECKHE U https://k08ui.mob-
MaTeMaTUYECKUE METOIEI edu.ru/ui/#/course/47/topic/3683/lesson/8448
W3Y4YEHUS IBOJIFOLIUN
7 O0111e 3aKOHOMEPHOCTH
3BOJIIOLINH
AJlanTuBHAas pajauanus.
24 HepaBHOMepHOCTH TEMIIOB

9BOJIOIHHA




25

Hayunsble runoresst
IIPOMCXO0XKICHUS )KU3HU Ha
3emuie

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3684/lesson/8452

26

I[OHayLIHBIe MMPpEaACTaBJICHUS O
3apOXKICHUU JKU3HU

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3684/lesson/8452

27

OCHOBHBIE dTaIlbI
HEOPraHUYECKOU IBOJIFOLIUHI

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3684/lesson/8452

28

I'unoressl 3apoXKACHUS KU3HU

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3684/lesson/8452

29

Hcropus 3emnu 1 MeToabl €€
u3yuenus. JlaboparopHas
pabota «M3yueHue u
OITMCAHUE NCKOTIAeMBIX
OCTaTKOB JIPEBHUX
OPTaHU3MOBY»

0.5

30

HauvanpHbie Tamms!
OPraHU4YeCKON 3BOJIIOLUU

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3684/lesson/8453

31

OBOJIIOLIHS DYKAPUOT

32

OCHOBHBIE JTAIIbI I3BOJIIOIINN
PacTUTEIBLHOTO MUPA.
[IpakTrueckas padboTa
«M3ydyenne ocobeHHOCTEH
CTPOEHUS PACTCHUHN Pa3HBIX
OTJICTIOB)

0.5

33

OCHOBHBIE dTanbl 9BOJIOLNH
KUBOTHOI'O MHpa

34

DBOJTIOLNS KUBOTHBIX.
[IpakTuyeckas pabora

0.5




«M3yuyenune ocobeHHOCTEH
CTPOCHUSI TO3BOHOYHBIX
’KUBOTHBIX»

35

PasBuTHne xxu3Hu Ha 3eMiie 1Mo
3pam u nepuojam

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3684/lesson/8453

36

MaccoBble BBIMUpPaHHS —
9KOJIOTHYECKHUE KPU3HUCHI
MPOILLJIOTO

37

CoBpeMEHHBIN 3KOJIOTUYECKU I
KPHU3HC, €T0 0COOCHHOCTH

38

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MPOIILIIOTO

39

OCHOBHBIE CHCTEMATHYECKUE
TPYIIIBI OPraHU3MOB

40

AHTPOIOJOTUS — HayKa O
YelloBeKe

https://resh.edu.ru/subject/lesson/4951/start/290181/

41

PasButue npencraBieHui o
IIPOUCXO0XKICHUH YETIOBEKA

https://resh.edu.ru/subject/lesson/4951/start/290181/

42

Mecro yenoBeka B CUCTEME
OpPraHU4eCKOro MHpa.
JlaboparopHas paboTa
«M3ydyenune ocobeHHOCTEH
CTPOCHUSI CKEJIeTa YeJIOBeKa,
CBSI3aHHBIX C

IPSIMOX OJKJICHAEM)

0.5

https://resh.edu.ru/subject/lesson/3906/start/283994/

43

JBHoKyIIMe CUIIBI
aHTPOIIOTEHE3a

https://resh.edu.ru/subject/lesson/3906/start/283994/

44

CooTHolIeHNEe OUOJIOrTYECKUX

https://k08ui.mob-




U COIMANIbHBIX (DAKTOPOB B
aHTPOIOTEeHE3e

edu.ru/ui/#/course/47/topic/3686/lesson/8455

OCHOBHBIE CTaaUHU

https://k08ui.mob-

45 aHTpOIIOreHe3a 0 edu.ru/ui/#/course/47/topic/3686/lesson/8455
ITaneore
46 TeHEeTHKa 1 0
MajJeoreHOMHKA
47 DBOJIIOIHS COBPEMEHHOTO 0 https://kO8ui.mob-
yeJjioBeKa edu.ru/ui/#/course/47/topic/3686/lesson/8455
Yenoseyeckue pacsl.
43 [IpakTuyeckas pabora 0.5 https://k08ui.mob-
«M3y4eHne 3K0JI0rM4eCKUX ' edu.ru/ui/#/course/47/topic/3686/lesson/8456
ajanTanui 4eJIoBeKay
49 MexaucCuIIMHapHbIE 0 https://k08ui.mob-
METOABI AHTPOIIOJIOTUU edu.ru/ui/#/course/47/topic/3686/lesson/8456
50 3apoKICHUE U Pa3BUTHE 0 https://kO08ui.mob-
3KOJIOTUH edu.ru/ui/#/course/47/topic/3687/lesson/8457
Metonap!l 3k0J1I0THH.
JlaboparopHas paboTa .
51 «I3y4eHne MEeTo0B 0.5 hetps://k08ul.mob-
ya A ' edu.ru/ui/#/course/47/topic/3687/lesson/8457
3KOJIOTHYECKUX
HUCCIIEJOBAHUN
57 3HaueHne YKOIOTNYECKUX 0
3HAHUHU JJIS YeJIOBEKA
53 Okonoruyeckue HakTopsl 0 hutps. Tk ui.mob-
P edu.ru/ui/#/course/47/topic/3687/lesson/8457
Abuotndeckue paxropsl. CBer .
. https://kO8ui.mob-
54 KaK AKOJOTHYECKUN (paKTop. 0.5

JlaGopaTtopHnas pabota

edu.ru/ui/#/course/47/topic/3687/1esson/8458




«BrIsiBICHNE TpUCTIOCOOIEHU
OPTaHU3MOB K BIIMSIHUIO
CBETa»

55

AbGuotnueckue GakTopsbI.
Temneparypa kak
9KOJIOTHYECKHA (HaKTOp.
JlaGopaTtopHnas pabota
«BrIsIBIEHUE TPUCTIOCOOICHUI
OpPraHU3MOB K BIHSHHIO
TEMIEPATYpPbI»

0.5

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3687/lesson/8458

56

AbGuotnueckue GakTopHhI.
BiaxxHOCTB Kak
AKOJIOTUYECKHH (paKTop.
JlaGopaTtopHnas pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHUuil u3
Pa3HBIX MECT OOUTAHUS

0.5

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3687/1esson/8458

57

Cpenapbl oOuTaHUs OPraHU3MOB

https://resh.edu.ru/subject/lesson/5392/start/8378/

58

buosornueckue puTMsl

59

JKuznennsie hopmbl
OpPTraHU3MOB

60

buotnueckue GakTops

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3687/1esson/8459

61

3HaueHne OMOTHYECKHUX
B3aUMOJACUCTBHI 1A
CYIIIECTBOBaHMS OPTaHU3MOB B
cpene oOuTaHus

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3687/1esson/8459

62

DKOJIOTUUECKHE
XapaKTepI/ICTI/IKI/I HOHyJISII_[I/II/I

https://k08ui.mob-
edu.ru/ui/#/course/47/topic/3681/lesson/8446




OCHOBHBIE TOKA3aTEN
TOITYJISIIIH: YUCIICHHOCTb,

https://k08ui.mob-

63 IJIOTHOCTB, BO3pAacTHas U 0 edu.ru/ui/#/course/47/topic/3681/lesson/8446
M0JIOBAsi CTPYKTypa
OcHOBHbIE TIOKA3aTENU
64 MOIYJISIUNA: POXKIAEMOCTb, 0 https://k08ui.mob-
IIPUPOCT, TEMII POCTA, edu.ru/ui/#/course/47/topic/3681/lesson/8446
CMEPTHOCTb, MUTPALIUU
65 DKOJIOrHY€ecKasi CTPYKTypa 0 https://kO8ui.mob-
MO YJISALUHA edu.ru/ui/#/course/47/topic/3681/lesson/8446
66 JlvHamuKa nonyJasinuu u eé 0 https://kO8ui.mob-
perysius edu.ru/ui/#/course/47/topic/3681/lesson/8446
Kpusble pocTa 4MCiI€HHOCTH
67 nonynsiuuu. Kpusbie 0
BbDKHUBAHUS
DKoJIoruueckast HuIa BUuja.
JlaboparopHas paboTa
68 0.5
«[Ipucmocobyienns ceMsiH
pacTeHul K pacCeJICHUIO»
69 Bun xak cucrema nmomynsinui 0 hitps: k8L mob-
a yn edu.ru/ui/#/course/47/topic/3681/lesson/8445
70 3aKOHOMEPHOCTH MOBEJCHUS U 0
MUTpalUil )KUBOTHBIX
Co00111eCTBO OPraHU3MOB —
71 THCCTRO Opramsuon 0 https://resh.edu.ru/subject/lesson/5501/start/119075/
OHOILIEHO3
C)
72 KOCHCTEMa Kaxk OTKpHITas 0 https://resh.edu.ru/subject/lesson/5501/start/119075/
cucremMa
73 KpyrosopoT BemniecTB 1 mOTOK 0 https://kO8ui.mob-




OHCPIUr B 3KOCUCTCMC

edu.ru/ui/#/course/47/topic/3689/lesson/8462

74 OcHOBHBIE TIOKA3aTeNn 0 https://kO8ui.mob-
3KOCHUCTEMBI edu.ru/ui/#/course/47/topic/3689/lesson/8463
75 DKOJIOTHYECKHE TTHPAMUIbI 0 hth://kQSUi'mOb- )
edu.ru/ui/#/course/47/topic/3689/lesson/8463
76 N3menenus cooOIiecTB — 0 https://kO8ui.mob-
CYKIIECCUH edu.ru/ui/#/course/47/topic/3689/lesson/8463
[IpupoaHbIe SKOCUCTEMBI.
77 DKOCUCTEMBI 03€P U PEK. 0
DKocHCTEMBI MOPEN U OKEAHOB
[IpupoaHbIe SKOCUCTEMBI.
78 DKOCUCTEMBI TYH/IP, JIECOB, 0
CTEIEeH, MyCThIHb
79 AHTpPOIIOT€HHBIE SKOCUCTEMBbI 0 hth://kQSUi'mOb_ .
edu.ru/ui/#/course/47/topic/3689/lesson/8464
YpOodKOCHCTEMBI.
20 [IpakTuyeckas pabora 0.5 https://k08ui.mob-
«3y4yeHue u onucaHue edu.ru/ui/#/course/47/topic/3689/lesson/8464
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH
81 (bopMHpO]iaHHH f) CHOBHBIX 0 https://resh.edu.ru/subject/lesson/4953/start/105422/
B3aUMO/ICCTBUIN OpraHU3MOB
B DKOCHUCTEMAX
MexaHu3MEI BO3A€CTBUA
3arpsi3HEHUN pa3HbIX TUIIOB Ha
%) CcyOOpraHN3MEHHOM, 0
OpPTraHU3MEHHOM,

MONYJIALIMOHHOM U
3KOCUCTEMHOM YPOBHSIX




Buocdepa —

33 6 6 https://k08ui.mob-
OPIETIAfICTapHas 00or0tKa edu.ru/ui/#/course/47/topic/3690/1esson/8465
3emiu
%4 VYuenue B. U. Bepnaackoro o https://kO8ui.mob-
6uocpepe edu.ru/ui/#/course/47/topic/3690/lesson/8465
3
85 AKOHOMEPHOCTH https://resh.edu.ru/subject/lesson/5394/start/119104/
CyIIIeCTBOBaHUS OMoChepbl
26 KpyroBopoTs! BeniecTs u https://kO8ui.mob-
OMOreOXNMHUYECKUE ITUKIIBI edu.ru/ui/#/course/47/topic/3690/lesson/8465
%7 30HANBHOCTH OHOCHEPEHI. https://k08ui.mob-
OcHOBHBIE OMOMBI CYIIN edu.ru/ui/#/course/47/topic/3690/lesson/8465
N https://k08ui.mob-
88 YeroiiuuBocTs drochepy: edu.ru/ui/#/course/47/topic/3690/lesson/8465
29 DKOJIOTNYeCKUE KPU3UCHI U X
MIPUYUHBI
90 Bo3snelicTBue yenoBeka Ha https://kO8ui.mob-
6uochepy edu.ru/ui/#/course/47/topic/3690/lesson/8466
AHTpPONOreHHOE BO3JCHCTBUE )
91 A DACTHTE . https://k08ui.mob-
Ha PACTHTCILHBIH 1 edu.ru/ui/#/course/47/topic/3690/lesson/8466
YKUBOTHBIN MUD
92 OxpaHa npupoasl
OcCHOBHBIE IPUHIINTIBI )
93 CTOMYMBOTO Pa3BUTHUS hetps://k08ul.mob-
Y p edu.ru/ui/#/course/47/topic/3690/lesson/8466
YEJI0BEUECTBA U MPUPOJIbI
PanmonanbHoe
94 MPHUPOJIONIOIB30BAHUE U https://kO8ui.mob-

COXpaHEHUE OMOJIOTHYECKOTO
pazHooOpa3us 3eMiu

edu.ru/ui/#/course/47/topic/3690/1esson/8466




95

O00011IeHUE TT0 TEME
«MUKpO3BOJIIONUS U €€
pe3yabTaThI»

96

O00011IeHE TT0 TEME
«Maxkpo3BOJIOIHUS U €€
pEe3yabTaThI»

97

O00011IEeHME 10 TEME
«[IpoucxoxaeHNE U pa3BUTHE
SKU3HU Ha 3eMiIey

98

O0001IEeHME 10 TEME
«ITpoucxoxieHue yeiaoBeka —
AHTPOTIOTEHE3)

99

O0001IeHME 10 TEME
«IKOJIOTHS — HayKa O
B3aMMOOTHOIICHUSIX
OpPTaHU3MOBY

100

O00011IeHUE TT0 TEME
«Opranusmel U cpea
oOuTaHusI»

101

O00011IeHUE TT0 TEME
«IKOJIOTHS BUIOB U
TIOIYJISILA

102

O0001IEeHME 10 TEME
«buocdepa — rmodanpHas
IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

7.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. B.B. [Taceunuk. buonorus 10 knacc: y4e6. nist oomeoOpas3oBar.
opraHu3anui : yriyosiaeH.yposens / (B.B. Ilaceunuk u ap); nox pen. B.B,
[Taceunuka. — M.: IIpocBemenue, 2020. — 228c.

2. B.B. Ilaceunuk. buonorus 11 kmacc: y4ue6. myst o6mieoOpa3oBar.
opranuzanmii ;: yriayos. yposens / (B.B. Ilaceunuk u np); mox pen. B.B,

[Taceunuka. — M.: [IpocBemenune, 2020. — 243c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://edu.lc.ru

WWW.SOm.s10.1u

eAuHas KOJUIEKIUs U POBBIX 00pa3zoBaTelbHBIX pecypcoB: http://school-
collection.edu.ru/.

www.bio. Iseptember. ru — ['azeta «buonorus» «IlepBoe ceHTAOPs»;
WWWw.nature.ru - Hay4Hble HOBOCTH OMOJIOTHH;

www.herba.msu.ru - 6otanuueckuii cepsep MI'Y;

WWW.mnr.gov.ru - CaiT ¢ rocyaapcTBEHHOU nH(popmarmeid MUHUCTEpPCTBA
MIPUPOIHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - buonorndeckas kapTuHa MHpA.
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