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MOSACHUTEJIBHASA 3AIINCKA

[TporpamMma mo yuebHomy mnpeamery «buonorus» (manee - Ouonorusi) Ha
YpOBHE cpemHero obmero obpazoBaHus pa3zpaboraHa Ha ocHoBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX MOJIO’KEHUH (epepanbHON paboueil mporpaMMbl BOCITUTAHHUSL.

Cornacao monoxenusm PI'OC COO mpodunbHbie yueOHBIE MPEIMETHI,
u3ydaeMmble Ha YriyOJIEHHOM YpOBHE, SBISIOTCS criocoboMm auddepeHuaniu
00yueHUsI Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUsS W NPHU3BaHBI 00ECIEYUTH
PEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUMM, CPEAHUM OOIIUM, CpPEIHUM
po(eCCHOHANILHBIM M BBICIIUM O0pa3oBaHUEM. B TO ke BpeMsl KaXAbld U3 ITHX
y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPUEHTHPOBAH HA MPUOPHUTETHOE DPEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M Pa3BUBAIONIMX 33Jlay, CBS3aHHBIX C
npodopueHTanuei o0yJarmuxcs U CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOU
00JIaCTH HAYYHOTO 3HAHUWS, CBS3aHHOTO C OMOJIOTHEH, MEIUIIMHOMN, SKOJOTHUECH,
TICUXOJIOTUEH, CITOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamety «buomorus» na€t mpencraBiieHHE O
Heau M 3ajadax Hu3ydeHusi yuyeOHoro mnpenmera «buosorus» Ha yriiyoJ€HHOM
YpOBHE, onpeesnser 00s3areabHoe (MHBAPUAHTHOE) MPEAMETHOE COAEpKaHUE, €ro
CTPYKTypUpOBaHHME IO pa3felaM U TeMaM, paclpefesieHue Mo Kiaccam,
PEKOMEHJIyeT TOCIeI0BAaTeIbHOCTh HM3y4YeHHUs yuyeOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Yy4yeOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme mno Ouosoruu
peann30oBaH NPUHIMI TPEEMCTBEHHOCTU C H3yY€HHWEM OHOJOTHHM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpas3oBaHus, Omaromapsi 4YeMy MpOCMaTpUBAETCS
HAMpPaBJICHHOCTh HA  TMOCIEAYIOIMIEe pPa3BUTHE  OWOJOTHYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TPEICTABICHUN O 310pOBOM 00pas3e KU3HU, Ha
BOCMIUTAaHNWE OEpEeHOTO OTHOIICHHUS K OKPYXKAIIIeW NTpUpoAaHoi cpeme. B
nporpaMMe Mo OWOJIOTMH TakKe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO MpeaMeTa
«buonorus» B peammzamuu TpeboBanuii DPI'OC COO k MIAHHUPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHbIM M MPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHUJOB yue€OHO-TMIO3HABATEIbHOM  JIE€SITEIIbHOCTH
00ydJaronmmxcsi Mo OCBOCHHUIO COJACP)KAHUS OHOJIOTMYECKOT0 O0pa3oBaHUS Ha
YpOBHE cpeaHero o0miero 0opa3oBaHusl.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiero oopa3zoBaHus
3aBepiiaer Ouoyiorudyeckoe oOpa3oBaHHME B IIKOJIE W OPUEHTHPOBAH Ha
pacuiMpeHre W yriiyOJieHHe 3HaHWWA O00YyYarolUMXCs O >KMBOM MPUPOJIE, OCHOBAX



MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTUH, SMOPUOJIOTMM U OMOJIOTUU Pa3BUTHUA,
TeHETHUKH, CEJICKIIUU, ONOTEXHOJIOTUH, 3BOJTIOIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuenne yueOHOro mnpeamera «buomnorus» Ha yriayOleHHOM YpOBHE
OpUEHTHUPOBAHO Ha IOJATOTOBKY OOYYarOIIMXCS K IMOCIEAYIOLIEMY IOJYyYEHUIO
Ouonoruyeckoro  oOpa3oBaHMs B By3aX U OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpX aHHUs COCTABISAET CUCTEMA
OMOJIOTHMYECKUX  3HAHMN, TONYYEHHBIX TpPU HM3YyYEHUH OOydaroIIMMUCS
COOTBETCTBYIOILIUX CHCTEMAaTHYECKHX pa3/ieloB OMOJIOIMH HAa YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciivpeHsl U YriyOJieHbl OHMOJIOTMYECKHE 3HaHMs O pAacCTEHUsX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YeJOoBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJTHUTEIHHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS MTPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPBI Ul MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Taxke HMHTErpauus OWOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYCHHBIMH OOYYAIOIIMMHUCSA TPH U3YYECHUU
(bu3MKY, XUMHH, Teorpaduu 1 MaTeMaTUKH.

Crtpyktypa mporpamMmbl o ydeOHoMy mnpeamety "buomorus" otpaxkaer
CUCTEMHO-YPOBHEBBI W JBOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIs1 AKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHHU3alMH, SBOJIIOLUN OPraHnYECKOro MUpa Ha 3emiie,
COXpaHEHHs OHoJorMYecKoro pasHooOpasusi miaHetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMHM, SMOPHUOJNOTMHM U
OMONOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUH, OMOTEXHOJOTMU M CUHTETHYECKON
OMOJIOTMH, aKTyaJIM3UPYIOTCS 3HaHUS OO0ydaromuxcs Mo OOTaHMKE, 300JI0THH,
aHatomuu, (usmonmoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUU U yueHue o buocdepe.

VY4eOHblii npeamer «buonorus»  mpu3zBaH  00€CIEUUTb  OCBOEHUE
o0Oy4aromuMucss OMOJIOrMYECKUX TEOPUN U 3aKOHOB, WAEH, IPUHLIUIIOB U MIPaBUII,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIMYJIALNH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX
UCCIIEJOBAHMSIX B OMOJIOTMH, IPUKIIAIHBIX aClIEKTaxX OMOJIOTMYeCKUX 3HaHuM. s
pa3BUTHA M NOAJEP)KAaHUS MHTEepeca OOydaroluxcsi K OHMOJOrMM Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
no OMOJNIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS U Pa3BUTHUS
TOM WMIM MHOW 00JacTH OWOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOEeKHBIX
YUEHBIX B PELLICHUE BAXKHEUIINX OMOJIOTMYECKUX U IKOJOTHYECKUX MTPOOIIEM.

Ienb n3yueHus yueOHoro npeamera «buonorusp» Ha yriryOJ€HHOM YpOBHE —
OBJIaJicHUEe  OOy4YaloIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHAJIHHOU



OpraHu3alliy > KUBBIX CHCTEM pA3HOr0 paHra W NpuUoOpeTeHHue yMEHUH
UCIOJIb30BaTh 3TH 3HaHUSA B ()OPMUPOBAHUU MHTEpEca K OMpeAeNEHHON o0nactu
npo(hecCHOHANBHON JAESITENbHOCTH, CBSI3aHHOW C OMOJIOTHMEH, WM K BBIOODPY
y4e0HOT0 3aBEeIeHUs I IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHus.

JlocTmxeHnne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yryOn€HHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:

OcBoeHne 00y4aronMMUC CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHUSX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBUJIaX, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KapTUHY MUpa; O
CTPOCHHUHU, MHOTO00pa3MM M OCOOEHHOCTAX OHOJOTUYECKHX CHUCTEeM (KJIETKa,
OpraHu3M, MOMyJISALKUs, BUJ, OUOTE€0IeHO03, Onocdepa); O BHLAAIOIIUXCS OTKPBITHSIIX
Y COBPEMEHHBIX HCCIIEAOBAHUAX B OUOJIOTHH;

O3HakoMJIEHHE OOy4aroUMxcs C METOJaMHM IO3HaHWs >KUBOW MPUPOIbL:
UCCIIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKMX HayK (MOJIEKYJISIPHOM U
KJIETOYHOW OHOJOTHH, SMOPHUOJIOTMH W OWOJOTHH pa3BUTHA, TE€HETUKU U
CEJIEKIINM, OWOTEeXHOJOTUM M CHHTETUYECKOM OHMOJOrHM, MallCOHTOJOIHH,
OKOJIOTUH);  METOJaMU  CaMOCTOSITENIbHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCIIEJIOBaHUM B JlabopaTtopum U B npupoae (HaOmofeHue, H3MEpeHHe,
HKCIEPUMEHT, MOJIEITUPOBAHUE);

OBnaneHue OOYy4YaAIOIIUMUCS YMEHHUSAMHU: CaMOCTOSITEIbHO  HAXOAUTh,
aHAJIM3UPOBaTh W HCIOJIb30BaTh OHOJOTHYECKYI0 HH(GOPMAIMIO; MOJIb30BaTHCS
OMOJIOrMYECKON TEPMHHOJIOIMEN M CHUMBOJIMKOW; YCTAHABIMBAaTh CBA3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAIBHO-DKOHOMMYECKMMH M 3KOJOTMYECKUMHU
npo0JieMaMy 4YE€JOBEYECTBA; OLIEHUBATH IOCJIEICTBUS CBOEH MAESITEIBHOCTH IO
OTHOIICHUIO K OKpPYXAlolleil MNpUpOJHON cpele, COOCTBEHHOMY 30pPOBBIO U
3I0POBBIO0  OKPYXKAIOIUX  JIIOACH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
npo(UIaKTUKN MHPEKIMOHHBIX 3a00JIEBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrnieueHnst O€30MACHOCTH COOCTBEHHOM KU3HEAESITEIbHOCTH B UPE3BbIYAMHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHBIE HAayUHbIE OTKPBITUS B 00JaCTH OMOJIOTHY;

Pa3Butne y 00y4arommxcsi HHTEJUIEKTYaIbHBIX U TBOPUYECKHX CIOCOOHOCTEM
B IIPOLECCE 3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSAMHU U COBPEMEHHBIMU
UCCIIEJOBAaHUSIMU B OHOJIOTMH, pEUIaEMbIMU €10 Ipo0JIeMaMu, METO0JIOIHEN
OMOIOTHYECKOTO UCCIIEIOBaHMS, MPOBEICHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, pelIeHus] OMOJIOrMYeCKUX 3a/1a4, MOACINPOBAHUS OMOJIOTHYECKIX
00BEKTOB U MPOLIECCOB;

BocnuTanue y oOydaromuxcsi HEHHOCTHOTO OTHOLIEHUS K *KUBOW IPUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00bEKTaM U SIBICHUAM; (HOPMHUPOBAHHUE IKOJIOTUYECKOM,



TEHETUYECKOH TPAMOTHOCTH, OOIIEeH KyJIbTypbl TOBEICHHUS B MPHUPOJE;
WHTETPAIMHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

[IpuoOpeTeHne  0Oy4arOMMMHUCS  KOMIIETGHTHOCTH B PaIllMOHAIBHOM
IPUPOAOINOIL30BaHUN (COOJIIO/ICHHE TpaBUJI TMOBEICHUS B MPUPOJIEC, OXpaHbl
BUJIOB, IKOCUCTEM, OHOochephl), COXpaHEHUHU COOCTBEHHOTO 3[I0POBbSI U 370POBBS
OKpy)Xarommx Joaed (cobmomeHus Mep NpOoPHIAKTUKH — 3a00JIeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HEACSITEIIBHOCTH B YPE3BBIYAMHBIX CHUTYAIIHASIX
OPUPOAHOTO M TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOM KU3HU;

Co3nanve  ycinoBUM i OCO3HAHHOTO  BbIOOpa  OOyYaroIUMHCS
VHIMBUTYaJIbHOU o0OpasoBarenbHOI TPAEKTOPUHU, CIOCOOCTBYIOMIEH
NOCNEAYIOMEMY MNPOPECCHOHATBPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHMBUTyaJIbHBIMUA MHTEPECAMU U OTPEOHOCTIMH PErHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OUOJIOTUU Ha YriyOJIeHHOM
ypOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJE0).

Ot6op opraHu3amMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OUOIOTHH
OCYULIECTBIISIETCA C YY4ETOM CHeUu(UKU ero cojaepaHus U HANpaBICHHOCTH Ha
NPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHUs B  OpPraHM3alUsAX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHMUS.

OO0s13aTeNbHBIM YCIOBHEM MPU 00yUYEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
SBJIIETCSl TIPOBEJICHUE JTAa0OpPATOPHBIX M TpakTUdyeckux padot. Takxke ydactue
o0yyJaroumxcsi B BBIMOJHEHUN MPOEKTHBIX U y4eOHO-HCCIEA0BATENIbCKUX padoT,
TEMaThKa KOTOPBIX ONPENESeTCs y4yUTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepPUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJAEPXAHME OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OuoyIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM W HM3ydyaeMble  HMH  TPOOJIEMBI.
OyHIaMEHTAIIbHbIE, NPUKIAJAHBIE W TOMCKOBBIC HAYYHbIE HCCIEHOBAHUS B
OHOJIOTHUH.

3HadeHre OMOJOruK B (POPMUPOBAHMU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OMosoTHE. 3HaYeHUE OWOJIOTHH B
MPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE PUPOBI.

JdeMoHcTpauuu

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

Tabmuupbl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JKuBble cuctemMbl Kak mpenMer u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IUHCTBO XUMHYECKOIO COCTaBa, AUCKPETHOCTb M UEJIOCTHOCT,
CJIOKHOCTb W YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3anuy JKUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(Ouoreonienotuueckuii), oOmochepusiii. Ilpomeccrel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XUBOro. Ku3Hb Kak (hopma CyIIECTBOBAaHUSA
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3alUu.

N3ydenue xuBbIX cuUcTeM. Metoasl Ouonmornyeckoil Hayku. Habmionenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alsl, MeTaaHanu3. [loHdaTue o 3aBuCcUMOn 1
He3aBUCUMOM TniepeMeHHOU. [IlnanupoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUsT PE3yJbTAaTOB JKcrepuMeHTta. llonartue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpauuu



Tabmupt w cxembl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHe KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeuecKoro opranuzmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYEHHUS )KUBOM MTPUPOJIBI».

O6opynoBanue:  jmabopatopHoe  oOOpyJOBaHWE  JJII  TMPOBEACHHS
HaOI0IeHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAsS e€IWHUIA KUBOro. Kcropus
otkpbITHs K1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlnetinen, P. Bupxo). OCHOBHBIE MOJIOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

Mertoapl  MOJIEKYJISPHONM ¥ KJIETOYHOM  OHMOJOTHU:  MHUKPOCKOIIHSA,
xpomatorpadusi, 37meKTpodope3, METOJ MEUEHBIX aToMOB, AU(GEepeHIInaTLHOE
neHTpudyrupoBaHre, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emoK. DIEKTpOHHasT MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

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

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOM, «JIEKTPOHHBI MUKPOCKOID,
«HMcTopus pa3zBUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpenapaTbl pPacTUTENIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIETOK.

IIpakTnueckass padora «l3ydeHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, anexrpodopes, auddepeHImanbHoe IEHTPUYrupoBaHue,
[TLIP)».

Tema 4. XumMmuueckasi OpraHu3anus KJIeTKH

XHWMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJbTPa MHUKPOIJIEMEHTBHI.
Boma m e€ posb Kak pacTBOPUTEINS, PEAreHTa, y4acTue B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOpEryisinuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHOJOrMyecKas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannyeckne BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpykTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTHAHas CBsA3b. BTOpuYHAas, TpeTH4YHas, 4YeTBEpPTUYHAA
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss  Oenkos.
buonoruueckue pynkunm 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, TMCaXapU/ibl, OJUTOcCaxapyuabl U MOJUCAXAPU/IBI.
OO0mmii TIaH CTpoeHHST W (PUBUKO-XUMUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUN yriIeBOIOB.

Jlununpl. M'mapodunsHO-rHApOdOOHBIE CBOMCTBa. Kitaccudukaiys TUnuaoB.
Tpurnuuepunbl, QGocpoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUUA
munuaoB. OO1Me CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiaementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ounosorndeckue ¢pynkmuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mosekynbl AT®. Makposprudyeckue cBsi3u B MoJekyne ATO.
buonornueckue gpynkuun ATD. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (YHKIIUU B
kietrke. [pyeue mykneozuompugocghamer (HT®). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKky, NPOMeoMUKU.

CrtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpHl OmomMonekyn. Mooeruposarnue
CMpPYKmMypsl U QYHKYULl OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii Ouzatin u
OpeanuyecKull cCunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

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

Huarpammsbl:  «PacnpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckass Ta0iauIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BelecTBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHue MOJEKYI
yrieBonoB», «CTpoeHne MoJIeKyn JUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBanne: XUMHAYECKasl MOCyAa U 000PYTOBaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHE OCITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOB.

Tema S. CTpoeHue u QyHKUMHU KICTKH

Tumbel KIETOK: J3yKapuoTHYecKas U Ipokapuotuyeckas. CTpykTypHO-
(GyHKUIHMOHAJIBHBIE 00pa30BaHUs KJIETKH.



CrtpoeHue mpoKapuoTUIECKOM KieTku. Kinetounas creHka OakTepuii u apxen.
Oco0eHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOGHOM MPOKAPHOTUUECKHUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOILIEHO3aX.

CrpoeHnue 17} (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa IJ1a3MaTHYeCKOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IMIa3MaTHYEeCKyl0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneruéunas aud¢ys3us), aKTUBHBINA (IIEPBUUYHBIA M BTOPUUYHBIN
aKTUBHBIK TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGora Hatpwuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (parouuto3. Jk3o1uTo3. Kinerounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU pacTeHHi, rprOoB.

[uromna3zma. [{urozomns. [utockener. [IBuxxenune nurorniaasmbl. OpraHou bl
kineTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKHU: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), anmapar I'onbaxxu, JM30COMBI, UX CTpoeHHe M (pyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPraHouJOB KieTKu. CTpoeHue rpaHysipHOTO PETUKYIyMA.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMmOpaH. [mankuil  (arpaHyfsipHBIA)  IHIOIUIaA3MATHYECKUN
petuxkynyMm. CekperopHas QpyHkius amnmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame [onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonn pactutenbHbIX KieToK. Knertounsiii cok. Typrop.

[TosmyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUH,  IJIACTUIBL.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumodbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIIMM MUTOXOHAPUM W tuiacTuia. [lepBuuHbIie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  AYKApHOT.
XJIOpOIUIACTBI, XPOMOILIACTHI, JIEMKOIIACTHI BHICIINX PACTEHUIA.

HemeMm0Opannbie opranoussl kineTku CtpoeHue u GyHKIUU HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomesxcymounvie Qunramernmul.
MukpodunaMeHTbl. Axkmunosvle Mmuxkpoguiamenmosi. MBpIIIEYHBIE  KJIETKH.
AxmuHosble KOMNOHeHmMbl HeMbluleynblx Kiemox. MukpoTpyoouku. Kierounbii
neHtp. CrpoeHue u JBUKEHHE JKTYTUKOB M PECHUYEK. MHKPOTPyOOUKH
muTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PacCHOJIOKEHUE
XpomMocoM B wuHTephasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHA — THUCTOHBL. Jlunamuxa s0epHou 00010YKuU 6 Mmumose. HoepHubiil
MpAaHcnopm.

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

JdemoHcTpanumn



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprysnuc.

Tabmupl u cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTkn», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHNHE TPOKAPUOTUYECKOMN KIETKI.

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

Jlabopatopnass padora «lI3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPraHU3MOB.

IIpakTnueckasi padora «3yyeHrue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlaGopaTopHas padotra «JVccienoBaHue ma3MoiM3a M JAEIUIa3MOJM3a B
pPaCTUTETBHBIX KIETKaX.

IIpakTnyeckass  padora  «l3ydyeHue  JBWIKEHUS  LUTOILIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB U MpeBpPallleHUE YIHEPTUH B KJIETKe

AcCCUMUIISIIIAS ¥ TUCCUMUIISIIIUSL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPO(HBIA. YdUacThe KHUCIOpPOJa B OOMEHHBIX
mporeccax. JHepreruuyeckoe obecriedeHne kinetku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapakKTep pPEAKLUl KIETOYHOIO
meTtabonusma. DEepMEHThl, MX CTPOEHHME, CBOMCTBA U MEXaHU3M JIEHUCTBUS.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPTraHMUECKUX KaTamu3aTopoB. benku-
aKTUBATOPbl M OENKU-WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuii OT pa3nuyHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHMYecKux BemecTB B KkieTke. dorocuHTes.
AHOKCUuceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nuUeMeHmbl U NUSMEHMbl PeakyuoHno2o yenmpa. Poiabs XJI0pomiacToB B mpoLecce
¢dorocunTeza. CretoBasi u TeMHOBast (aszpl. Pomoodvixanue, Ci.,, Cy. u CAM-munuvl
gomocunmesa. IIpogykTuBHOCTh (poTOCHHTE3a. BnusiHue pa3nuuHbIX (HakKTOpOB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

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

AHaspoOHble OpraHu3Mmbl. Buabl Oposkenus. IIponykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHblie OpPTaHHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHue, WIK KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
nporueccax ouonoruueckoro okucienud. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. uepeus membpannoz2o zpaouenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumyiiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YIHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

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

Tabmump! u cxembl: «@OTOCHHTE3», «DHEpreTudecKkuit oomen», «bruocunres
oenkay», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME JISI MPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl W KaTajlas3bl).

JlaGopaTopnas paGora «l3yueHnne (¢EepMEHTATUBHOTO pAaCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus ¥ peaju3anus e€ B KIeTKe

Peakuyun matpuunoro cuntesa. [I[puHIMI KOMIJIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneacTBeHHOW mHGopManuu. ['eHeTndecKkuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunte3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotl knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Guocunrese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OounocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKApUOT U 3YKapUOT. Perynsinus akTUBHOCTM T€HOB y NpokapuoT. ['mnoresa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanuzmvl IKCNPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsaius oOMEHHbBIX
npoleccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie (HOpMBI KU3HUA U O0HUraTHbie mapa3utbl. CTpoeHHe
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, pesepma3sa, unmezpasd.

Bupycubie 3a0oneBanust yenoBeka, KUBOTHBIX, pactenuit. CITMJ, COVID-
19, coumanbHbie U1 MEAUIIMHCKUAE MTPOOITIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKMYypHuIX buonrocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvie pynkyuu d6enrxos. Cnocobvt 00cmagKu 1eKapcms.



JdemoHcTpauuu

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

Tabmuubr u cxemsl: «buocunre3 Genkay, «I enernyeckuii Koma», «Bupycs,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymauus. WMutepdaza m murtos.
Oco0OeHHOCTH TMpOIIeCCOB, MPOTEKAOMMX B UHTepdase. IloaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN), CHUHTETUYECKUH |
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

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

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONSAIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHes u nuToknHe3. buosiormueckoe 3HayeHue
MHUTO3A.

Perymamua mutorndeckoro nukia kietku. [Iporpammupyemas kiieTouHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocoMmbl, (DyHKIIMOHANIbHAas TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu xiemokx. «llugposas
KlemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUpOBaAHUs KIemKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIM UK KIETKW», «Mutos», «CrtpoeHue
xpomocomy, «Pemmkamusa JHK».

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

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTperapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS U JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocCBA3bp 4YacTEl MHOTOKJIETOYHOIO OpraHum3Ma. TKaHW, OpraHsl M
cucTeMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
IOKPOBHAs, IMPOBOJsAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
GyHKITUN 1 pacrosoKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWIBI XKUBOTHBIX TKAHEW: JIUTEIHAJIbHAL,
COCIMHUTENbHAsA, MbllIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHHs, (YHKIUN U
PACIIOJIOKEHUS TKAHEW B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel U
CHUCTEMBI OPT'aHOB KUBOTHBIX U 4YesnoBeka. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrennii. CkeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHHiII ckeneT. CTpoeHue u
THUIIbI COEIMHEHUS KOCTEH.

JIBrkeHue  opraHu3MoB.  [IBH)KEHHE  OJHOKIIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranuzmoB. llornmomenne BOABI, YIVIEKMCIONO rasa H
MUHEpaJIbHBIX BELIECTB pacTeHUAMHU. [IuTaHne »)uBOTHBIX. BHyTpumnosocTHOE M
BHYTPHMKJIETOYHOE MNHUILEeBapeHre. [IluTaHue NO3BOHOYHBIX JKUBOTHBIX. OTIEmNbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kenessl. llnmeBapurenbHas
CHUCTEMA YeJIOBEKa.

Jpixanue opranu3MoB. J[pixanue pacteHuid. J{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4yepes3 MOBEPXHOCTh KieTkU. KoxkHoe npixanue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. JIpixaHre MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JlpIxaTenapHast CHCTEMa 4YeJloBeKa. MeXaHW3M BEHTWIALHMM JIETKHX y NTUL U
MIIeKONUTaomuX. Perymsus npixanus. JlprxareabHble 00BEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancropt BemecTs y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE cOCynbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLMOHHBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI ITO3BOHOUYHBIX KUBOTHBIX. Paborta
cepana U e€ peryisanus.

Beigenenne y opranmsmoB. Beinenenue y pacrenui. Beigenenune y
*KUBOTHBIX. CokpaTturenbHble Bakyoau. Oprassl BblaeneHus. PunbpTpanus,
CEKpelysi U 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl pabOThl OPraHOB BBIJECIICHUS.
CBs13b IOJIOCTH TeJa ¢ KPOBEHOCHOM U BBIIEIUTEIBHOW CUCTEMaMU. Brlienenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHue u (pyHKIHOHUPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almUTa Y MHOTOKJIETOYHBIX pPACTEHUH.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUBI.

3almyTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpPOBBI M MX HPOHU3BOAHBIE.
3amuTa opranu3ma ot OonesHedl. iMmyHHas cucrema yenoBeka. KieTouHblid u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduUecKuii
UMMYHHTET. Teopusi KjIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocmasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxumocte um perymsuusa y  OpraHusmoB. Pasznpaxummocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxumMocTe u  perymsiuusa y
pactenuil. PocToBbie BEeCcTBa U MX 3HAYEHUE.

HepBHast cucrema u pedraexTtopHas peryiasius y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednekropHas ayra. besycinoBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAsA CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl SHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleMCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHAOKPUHHON cucteM. [unotanamo-runoduzapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. I1. [1aBnos.

Tabmupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHHI,
«CucremMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHue crelis»,
«CTpoeHre NHCTOBOM IUTACTHUHKW», «TkaHW >KUBOTHBIX», «CKEJIET 4Yel0oBEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMA,
«BpraenurenbHas cuctema», «HIOKPUHHAS cHUCTeEMa», «CTpOEHHE MBIIIIBD,
«mmynurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUSA  PACTECHHI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHne minaHapun», «BHyTpeHHee cTpoeHue I0XKIeBoro 4epBs», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkm», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



ObopynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpENnapaTrbl OJHOKIECTOYHBIX
OpraHu3MOB, MHUKpONpenaparbl TKaHEH, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKLIUHU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUIIPhl KOMHATHBIX PacTEHUH, repdbapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrMO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyoBaHue AJis AEMOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO TUTAHUS PACTCHHIH,
pacieruieHus Kpaxmana U 0eJKoB Moj AecTBUEM (hepMEHTOB, 000pyAOBAHUE IS
JEMOHCTPALMK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. Pa3mHoOKeHre ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHS OpraHuM3MoB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE,  CIOPYJIALNA,
dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxxkenue. [lonoBbie KieTKu, Wiau rametrsl. Meio3. Craauu
Mmeiio3a. [losenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuid CMbICi
Mel03a M IMOJOBOro Iporecca. Meilo3 W €ro Mecro B JKM3HEHHOM IUKIIE
OpPTraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JIOBBIE KEIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [IapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIIEKOMUTAIONMINUX. 3apOJIBIIICBIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BJIUSIHME 4YacTel pa3BUBAIOIIETOCS 3apojbllia (SMOpPUOHANIbHAS HHIYKLIHS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOIO KaK pPe3yJibTaT HEpPapXUUYECKHX
B3aMMOJCHCTBUI TeHOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(baKTOpOB OKpYXaIOIIEH Cpeibl.

Poct u pasButue >xuBOTHBIX. [locTaoMOpuoHanbHbIM mnepuon. [Ipsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX KUBOTHBIX. bHOJIOrMYeckoe 3Ha4YeHHEe NPSIMOr0 W HENpPSMOIo



pa3BUTHSA, UX PACIPOCTPAHECHUE B MpUpoje. Tumbsl pocra KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX U YesioBeka. CTaguu MoCTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepruopl oHToreHesa uenopeka. CTapeHue U CMEpTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PazmHoxenne u pasButue pacteHui. ['amerodut u cmopodur. Meito3 B
KU3HCHHOM TMKJIe pacTeHuil. OOpa3oBaHue cmop B TMpoIecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOe OMIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLUN OHTOIE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOxeHue», «Tumbl Oecnoyioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBD,
«Pa3zmHoOxeHue runipel», «Meito3», «Xpomocombly, «I'ametorenesy», «CtpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHbIE CTaauu OHTOTreHe3a», «lIpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymku», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJHOJOJNBHBIX U JBYJOJbHBIX pPacTEeHUI», «KU3HEHHBIN ITUKII
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UMK MXa», <« KW3HEHHBIM UK
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MUI0B, MOJENb «L MK pa3BUTHS JIATYLIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEnapaTax.

IIpakTnyeckass paGora «BbIsBIEHHE MNPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTeHu».

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

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsl T
Menpgens, I'. ne ®puza, T. Moprana. Poinp 0T€UECTBEHHBIX YUEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBI M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TeHOTHUII, (DEHOTHII.



OCHOBHbIE =~ METOJABI  T€HETUKH: T'HOPUIOJOTUYECKUH,  IUTOJOTUYECKUH,
MOJIEKYIAPHO-TEHETUYECKHM.

JdemoHcTpanumn

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

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEeMBbI CKPEIIUBAHUSY.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. IlepBoiii 3akon MeHnaenss — 3aKoH
ennHooOpa3ust THOpua0B nepBoro nokoneHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHnens — 3aKOH pacUleuieHus] NPU3HaKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unore3a 4MCTOTHI raMer.

AHanuzupytoniee ckpenBaHue. [IpoMeKyTOUHBIN XapakTep HaclieJOBaHUS.
Pacmiennienue npu3HaKkoB NpY HETIOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuiBanue. TpeTtnii 3aKkoH MeHens — 3aK0H He3aBUCUMOTO
HacJeloBaHMUs ~ Tpu3HakoB.  [luToliormueckue  OCHOBBI  JUTHOPHUIHOIO
CKpCILIMBAHUS.

CuernienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy IeHaMH. XPOMOCOMHAas
TEOPUS HACJIECICTBEHHOCTH.

['eHeTuka nosia. XpOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TE€TEepPOraMeTHbIM I10J1. [ eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMOcoM. HacnenoBanne Npru3HaKoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak nenocTHas cucrema. llnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIM ajuienus3M. B3anmonencrBue HeEaulebHBIX TI'E€HOB.
KomnnementaprHocts. Onuctas. [lomumepus.

['eHeTMYECKUMI KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKA, a
Takke (U3MOJOTMYECKUX TPOIECCOB, TMOBEIEHUS M KOTHUTHUBHBIX (YHKIIHIL.
['eHeTnyeckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTmyeckue acneKTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIIUU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

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



«Kapuotun uenoseka», «Kapuotun gposzodpuisl», «Kapuorum mnTUIBD,
«MHOXECTBEHHBIN allJIeNu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoOJenb s JEMOHCTpAallMM 3aKOHOB E€AMHO0Opa3us
ruOpuI0OB TEPBOTO TOKOJICHHS W paclIeIUIeHUs MPU3HAKOB, MOJENb A
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JIS
JEMOHCTPAlMM CLEIJICHHOTO HACJIEIOBaHUsI MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpozoduiay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UITBD).

IIpakTuyeckass  paGora  «M3ydeHue  pe3ysibTaToOB  JUTHOPUTHOTO
CKPEITUBAHUS Y IPO30 (U,

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeabl npu  (popmupoBaHuM (PeHOTHUIIA.
N3mMeHunBOCTh MpU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHbIE NPU3HAKU. Buaml
V3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBCHHAS.

MopudukanumonHas W3MEHYMBOCTh. Pomb  cpembl B (OpMHpPOBAHUU
Moau(puKanMoHHOW M3MeHuYnBocTH. Hopma peakuuu npusHaka. BapuannoHHBIN
pan u BapuarmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(pUKAIIMOHHOM
U3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIOHHAS.

KoMOuHaTtuBHasT M3MEHYMBOCTh. Mei03 M MOJIOBOM MpoliecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyranmoHHass W3MEHYMBOCTh. BHabl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHbIE MyTauuu. SaepHbie U
nurToriazMaTuyeckue myrauud. CoMaTUYeCcKUe W IMOJOBble MyTauuu. [IpuunHbI
BO3HUMKHOBEHUsA MyTanuil. MyTareHbl M HX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTALMOHHOIO MpoLecca. 3aKOH TOMOJIOTMYECKHX pSIOB B
HacnencTBeHHo m3menunBocty (H.W. BaBunoB). BHesigepHass ©3MEHUMBOCTh U
HACJIEACTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJIb dNULEHemuyeckux @axkmopos 6
HAac1e008aHuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemoHcTpanumn

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

Tabmuubl u  cxembl: «Buasl u3meHunBoCcTH», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombunaTtuBHas U3MEHYUBOCTDHY, «Meinosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii.



O6opynoBaHue: KUBbICE U TepOapHBIC IK3EMIUBIPHl KOMHATHBIX PAacTeHUH,
pucyHku (dotorpadum) )KUBOTHBIX C PA3TUIHBIMHA BUIAMH H3MEHUYHNBOCTH.

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas nporpaMma MCCIEHOBAaHUS Te€HOMA
4yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YEJOBEKAa: TIEHEATIOrMYECKH,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOMYJISILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE TEHOTHIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[11[P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YenoBeKa. boJie3HW C HACIEICTBEHHOW IMPEApacoioKEHHOCTHIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a0oeBaHU 4YenmoBeka. MeanKo-TeHeTHUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HEeTHYECKOro Irpy3a». ITUUYECKUE aCNEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyKaromieh cpenbl. ['eHeTnaeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabnuubl u cxembl: «Kapuotun dvenoBeka», «MeTolbl U3yYeHUS] TE€HETHKHU
4yenoBeKay, «I eHeTnueckue 3a00JIeBaHMS YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POAOCIOBHO.

Tema 15. Cesekuusi OpraHu3sMoB

JlomecTukanust W CEJIEKUUs. 3apOKACHUE CENEKIUU W JOMECTUKAIUU.
Yuenue H. U. BaBmioBa o lleHTpax mpPOWCXOXKACHHUS W MHOTO0Opa3us
KYJbTYPHBIX pacTeHUil. Poib cenekuum B CO3MaHMU COPTOB PACTEHUM U IOPOJ
#*uBoTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HacineacTBeHHOM wu3MeHuuBocth H. WM. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOUN paboThI.

MeTtoapl ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
VH/IUBUTY AJIbHBIN. JTanel KOMOWHAIIMOHHON CCJICKIIUU. HcnsiTanne
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUNY C TOMOUIBIO OIEHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIM 1 XMMUYECKAA MyTareHe3 Kak HCTOYHUK MYTAIUN y KYyJbTYPHBIX



dbopm opranm3mMoB. Vcmonb30BaHWE TEHOMHOTO PEIAKTUPOBAHUS W METOIOB
pexomOuHaHTHBIX JIHK 1151 monmydeHust ieXOAHOTO MaTepurana s CeJICKIIHH.

[Tonyuenue MOJIUTIIIONUIOB. BuytpusunoBas THOpUIN3AIINS.
bnuskopoicTBEeHHOE — CKpemMBaHue, WM UHOpuaAuHr.  HeponctBenHoe
CKpeluuBaHue, win aytopuauHr. ['ereposuc u ero mnpuuuHbl. Mcnonb3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausanms. [Ipeomonenune Oecroaus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CETICKIIUNA PACTEHUHN U KUBOTHBIX. « 3e1éHas
DpesonioyuUsy.

CoxpaHeHre U M3y4YeHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAWYEN JJIS  CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. JH3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMbBICIO8bIX IHCUBOMHBIX
8 Yensax YIVUUeHUs CYyueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008AHULL
nepeodosvix uoell U NepcnekmuHbIX MexXHOL0UN.

JdemoHcTpanumn

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

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIEHUSI 1 MHOTO0Opa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAOB B HACIEICTBEHHON H3MEHUYMBOCTHY,
«Metonpl cenexmmmy, «OTnanéunas rudpuausanus», «MyrareHesy.

JlaGopaTopHasi padora «/3yueHrne copTOB KyIbTYpHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

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

Tema 16. BuorexHo10rus U CHHTETHYECKAA OMOJIOTUS

OOBEKTHI, HMCTIOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MHUKPOOPTraHU3MBl, 1754 XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX  IPOJYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunte3. OOBEKTHl MHKPOOHMOJIOTHYECKUX
texHosoruid. [Ipon3BoaCcTBO Oenka, AMUHOKHUCIIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIbIO MOJYyYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepaliiX He BCTPEYArOIUecs: B PUPoAe OUOCUHTETUYECKUE MY TH.



Kierounas unxeHepus. MeToapl KylbTypbl KJIETOK M TKAaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus U COMATHYECKHIMA
smOpuorene3. Mcmonb30BaHue TarjiouJOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3o6anue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmeduyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHME. PekoHCTpyKuus
SMUEKIETOK U KIOHMPOBAHUE JKMBOTHBIX. MeTOA TpaHCIUIAaHTALMKU SAEP KIETOK.
Texnonocuu 0300p06IeHUA, KYJIbMUSUPOEAHUS U  MUKPOKIOHANIbHO20
DPA3MHOIICEHUSL CENIbCKOXO3AUCTMBEHHBIX KYIbMYP.

XpOMOCOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha H
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JlocTmkKeHrnssT UM NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KECHEPHM.
DKOJOrH4eCKHe U ATUUECKHUE TPOOIEMbl T€HHOM HWHKEHEPHUH.

Menunuackue 6uotexHosoruu. [loctrenomuas nudposas meauimua. [11[P-
JUAarHoCTHKa. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKUM aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHoJIb30BaHHME CTBOJIOBBIX
kiaetok. TaprerHas Tepamust paka. 3D-OuommkeHepust A pa3paboOTKu
(byHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONpPHUHTHUHIra M ckaddonauHra
JUIS peLeHus 3a/1a4 IEPCOHATIM3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BAaKIMH C LENbl0 oOecredeHus: KOMOMHMPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, yctaHoBieHHME MOJEKYJISIPHBIX MEXaHHU3MOB
¢ynkuonupoBanus PHK-cogepramumx BUpYCOB, BBI3BIBAIOLIMX OCO0O ONAcHBIE
3a00JI€BaHUS YEJIOBEKA U )KMUBOTHBIX.

JdeMoHcTpauuu

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

JlaGopaTopHas padora «/3ydyeHne 0ObEeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOTOYHOKUCIBIX IPOLYKTOBY.

JKckypcusi «bUOTEXHONOTHMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHNOHHBIX IpeICTABJICHUN B
omosioruu

OpomonyoHHas Tteopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKusHp u Hay4yHas aesrenbHocTh Y. /lapBrHa.

JIBroKy1IMe cuiibl HBOJIIOLMK BUJIOB 110 Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTb
pa3MHOXKEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmiierne cuaTeTHYEeCKOW Teopuu H3Bomoruu (CTJ). HeitrpanbHas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJNIOIMOHHAS  OWONOTHA. 3HAYeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. lapBun, C. C. UerBepukos, 1. U. lImansraysen, Jdx. Xonnein, 1. 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 nytemectBus Y. lapsunay, «Haxonku Y. lapBuna», «®opmbl 60psObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylabTypHBIX (GopM
KarmycThbl», «[1opoJbl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BHUJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHUS [ABWXKYLIUX CHJ 3BOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThl

[Tonmynsauust KaKk 3yIeMEeHTapHas eIHHMIA 3BOJIOLUU. COBpEMEHHBIE METOMbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. V3meHeHue
reHooHJa TOMYJSIMU KAaK DJIEMEHTAPHOE 3BOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeTu4deckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DOnemeHTapHbie (AKTOPHI (IBWKYIIME CUJIBI) SBONIONWU. MyTallMOHHBIN
npouecc. KomOunaTuBHas u3MeHUMBOCTh. Jlpeiid reHoB — ciiydailHbie
HEHAIpaBJCHHbIE W3MEHEHWS 4YacToT ajiened B nonmymauusx. Oddexr
ocHoBatend. JIpgexm oOymouirouHo2o eopaviuika. CHudiceHue 2eHemuiecKko2o
pasnoobpazus: npuuunsbl u cieocmeus. llpossenenue s¢hgexma opetigha 2eros 8
oonbwiux U manelx  nonyiayuax. Mwurparmu.  M3omsums  momymsiuii:
reorpaduyeckas (MpocTpaHCTBEHHAs ), OMoJIorudecKkast (pernpoayKTUBHas).

EcrectBennbiii oTOOpP — HampaBisoomui  (HakTop 3BOMOIUUA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JIBMXKYLIUH, CTaOWIU3MPYIOUIUH,  pa3pbIBAIOIINN
(mm3pyntuBHbIi). [lonoBoit oT6op. Bo3HHMKHOBEHHE U HBOJIOLHS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh ~ OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucrnocoOsieHuit y OpraHu3MoB: MOpP(OIOrHIecKue,
¢uznonornueckue,  OuoxuMuUeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bua, ero xpurepuu u cTpykrypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOsBoMOIMU. M3omsus — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000Pa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),



cUMMaTpU4ecKoe  (PKOJOTHYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AIKS,
rubpuanzans). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BONOUMOHHON OuojOorMM B pa3pabOTKe HAay4dHBIX METOJOB
COXpaHeHUs1 OMopazHo00pa3us. MUKpPOIBOIIOLMS U KO3BOIIOLUS Napa3uTOB U UX
x03s51eB. Mexanu3mbl (HOPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpauuu

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

Tabmunpl u cxembl: «MyTallMOHHass HM3MEHYHUBOCTBHY, «llomymsiuonHas
CTpyKTypa BuAa», «Cxema mposiBieHus 3aKkoHa Xapau—BaitnOepra», «JIBmxkyiine
CHJIBI 3BOJIIOLUNY», «IKOJOTHYecKasi M30JSUs MOMYJSIIUN CeBaHCKOU (openuy,
«['eorpaduueckas M307A0US  JHUCTBEHHULbI CHOMPCKOM W JTUCTBEHHUIIBI
naypcko», «IlomyssiuoHHbIE BOJIHBI YUCICHHOCTH XUITHUKOB U XKePTB», «CxeMa
NEHCTBUSL ecTecTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«MBnycrpranbaelii MenaHnu3m», «KuBble uckonaemsie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue axantauum», <«lIpucrnocoOneHHOCT OpraHU3MOB M €€
OTHOCHUTEIBHOCTBY, «Kpurepun Buma», «Buasl-aBoitHukn», «CTpyKTypa BHIA B
npupone», «Crnocobsl BUI000pa3oBanus», «l'eorpaduueckoe BUI000pa3oBaHME
TpEX BHUIOB JaHJBIIIEH», «IKOJOTHYECKOE BHA000pa30oBaHHE BHUAOB CHHHUIIY,
«[Tonunnouael pactennii», «KamycTHo-peaeuHbIil ruOpu.

Oo6opynoBanue: repObapuu pacTeHUil, KOJUIEKIIUN HACEKOMBIX, Uydena NTHLL U
3Bepell ¢ NpUMepaMM pPA3IUYHBIX MPUCIOCOOJIEHUM, uYydena NTUL U 3BEper
pa3HBIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, O0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€d OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEIbHAS 11€1IeCO00Pa3HOCTDY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(OIOrHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOIMS U €€ Pe3yJIbTAThI

Meroasl u3ydeHHs MakposBodrouuu. [lameoHTosOrHMYecKHe  METOMbI
u3ydyeHus oHBomouud. IlepexogHsie ¢GopMbl U (PUIOTCHETUYECKUE  PAIbI
OpPraHU3MOB.

buoreorpaguyeckue MeTonpl u3yudeHus sBoironuu. CpaBHeHHE (GIOpbl U
(ayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue odmactu 3emnu. Bunasl-
SHAEMUKHU U PETUKTHIL.



DOMOPHOJIOTHYECKHUE U CPABHUTEIBHO-MOP(OIOTHICCKUE METOJBI M3yUCHUS
BOMIONMM. ['eHeTHueckue MexXaHU3Mbl HBOJIOLMM OHTOT€HE3a W MOSIBJICHUSA
HBOJIOLIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynumenTtapHeie  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTU4YEeCKMe  METOJIbl  M3YyYEHHsS]  SBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOSHUS (HHUIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMIONUU. [IpuHyun cmenvl QyHKYUl.
HeobOpatumocTs 3BoJonnu. AnantuBHas paavanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIU Y.

JdemoHcTpanumn

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

Tabmuubl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepb»y,  «Cteronedansy,  «Puanodutey,  «CeMeHHbIE
nanopoTHUKn», «buoreorpaduueckue 30HBI 3emian», «llpeiid KOHTHUHEHTOBY,
«PenmukTery, «HadampHble cTaguy SMOPUOHATBHOTO PAa3BUTHSA TMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PynHMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl YEJIOBEKa MW IIUMIaH3e», «lJlaBHbIE
HaIpaBJICHUS IBOIIOIUNY, «O0IIHE 3aKOHOMEPHOCTH YBOJTFOITUN).

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OPraHu3MOB, MYJISI)KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HU HA 3emule

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayuHble MPEACTABICHUS O 3aPOKICHUM KU3HU (KPEAlMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKICHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue »u3HU U aCTPOOHOJIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [InanerapHas
(reomoruueckas) SBOJIONUA. XHMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BemniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpmn.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoarepBatHas rumnote3a A. .
Onapuna, runore3a nepBuyHoro oyiaboHa JIx. XomnaeitHa, reHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

HUctopus 3emnn U MeroApl €€ wu3ydyeHus. lckomaeMbple OpraHUYeCcKHe
octaTku. ['eoxpoHonmorus u e€ w™eroAbl. OTHocuTeNnbHAass W aOCOJIOTHAA
reoXpOHOJIOrHUs. [ €0OXpOHOJIOrnYecKast MKajaa: 30HbI, 3pPbl, IEPUOJIbI, STOXHU.



HauanwpHble sTambel opranudeckon 3Bostouuu. [losiBiieHMEe W 3BOJIOLHS
MEPBBIX KJIETOK. DBOMIONUA MeTabom3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbBIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBOIOIUOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxxneHne MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apoMOpPGO3bI
pactenun. Beixon pacrenuit Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHUHW W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoOMCXOKIEHHE IIBETKOBBIX
pPaCTEHUM.

OCHOBHBIE 3Talbl 3BOJIONHUH >KUBOTHOTO Mupa. OCHOBHBIE apoMopho3bl
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Mpoucxoxnenne ampuoOuit u pentunuil. Ilpoucxoxnenne MICKOMUTAIOMINUX U
ntutl. [lpunnun xmoueBoro apomopdoza. OcBoeHune O€CIO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U IEPUOJAM: apXeu, MPOTEPO30M,
najgeo3or, Me3030M, KkahHo3zoh. OOmas  XapakTepucThka KiIuMmarta u
reojorudyeckux npoueccoB. [losiBiieHME W pacHBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclIOBUS U BIMSHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUSI — 3KOJIOTMYECKUE KPU3HCHI nponuioro. [IpuumHbel u
CJEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHUYECKUA KPHU3HC, E€r0
ocobenHocTtH. [IpobGaema coxpaneHus 6nopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cuctemMa opraHudeckoro mupa. llpuHuunel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[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
U3YUYEHHUIO CaMO3apoxAeHUs Ku3Hw», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTambl  HEOPraHWYECKOW  »Bomouun»,  «l'eoXxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tarnbl OpraHUYeckoi 3BoIOIUNY», «Cxema 00pa3oBaHUSl IYKapHUOT
nyTéM cumoOnoreHneza», «Cucrema XuUBOW TpHUpoAbD», «CTpoeHue BHpYyCay,
«Apomopdossl  pacrenuit»y, «PuHHOGUTHY, «OTHOKIETOYHBIE BOJOPOCIHY,
«MHoOroKJIeTOUHbIE BOoJopociam», «Mxm», «llamoporHukn», «l'0J0CEMEHHbIE
pactenusi», «OpraHbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIEUHOMOTOCTHBIEY,
«Ilmockue YEepBU», «YneHucToHOorue», «PEIOBI, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItnnpy, «Muekonurarommey», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTne KW3HU B ME3030MCKOU 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPacTeHU pa3IMYHBIX OTAEJIOB, KOJUIEKIIMU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydena ITHL U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, MOJE3HBIX HCKOMAEMbIX, MYJSKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHnto abuOreHHOro CUHTE3a OPraHuYeCKUX COSMHEHUN B
NEPBUYHOI aTmMocdepe».

JlabGopaTtopHasi padora «/3yueHue W oOmMCaHHWE MCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydueHue OCOOEHHOCTEH CTPOEHMSI PACTEHHIA
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOeHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKUBOTHBIX)».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOTeHe3

Paznenel u 3anaun aHTpONOJIOrMU. MeToabI aHTPONIOJIOTUH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0acTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpCcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpPQOJIOTUYECKHE, AMOPHUOTIOTUYECKHE, (bU3H0T0T0-ONOXUMHUIECKHE,
noBezeH4Yeckue. OTINYMS YEIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBukymire cuiibl (pakTophl) aHTpPONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHolieHrne OMOTOTMYECKUX U COITMABHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OCHOBHBIE CTaJAUU AHTPOIOTreHe3a. PaHHME ueroBexooOpasHbie 00€3bsHBI
(IPOKOHCYJIbI) M PaHHUE IMOHTHIBI — O0IIHE MPEKH Y€JI0BEKOOOPa3HBIX 00€3bsH U
JIro/ied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoJeh. YelIoBEeK yMeblil, epBbIe
M3TOTOBJICHUS OpYAuH TpyZAa. YeloBeK NMpsMOXOIAIIMKA U NEPBBIMA BBIXOJ JIIOJEU
3a  mpenmensl  Adpuku. YenmoBek remenvOeprckuii  — 0o0mMA  TPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBeK HeaHAECPTAIbCKUN
KaK BHUJ JIFOJECH XOJIOAHOTO KiauMarta. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YeJIOBEK, OCBOCHHE KOHTMHEHTOB 3a rmpeaenamu Adpuku.
[TaneoreneTrka 1 najgeoreHOMHUKA.



OBOJIONHS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM O0TOOp B MOMYJNALUIX
yenoBeka. MyTalnnoHHBIA Tpouecc U noaumopdusm. IlomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3H@eKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. [loHatne o pace. bonbiime packl: eBporneouHast
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOHUIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTu pacceleHHs] 4YejoBEKa IO IUIAHETE.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENIBHOCTb — pacu3Ma.
[Tprcnoco0IeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXaroLIeW Cpefbl.
BnusiHue reorpaduueckoit cpenbl U apelia TEHOB Ha MOPQOJIOTUIO U
(bU3MONOTHIO YeTIOBeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPONOJIOTMU.  OBOJIIOLIMOHHAS ~ AHTPONOJOTUS M NAJIE0aHTPOIOJIOTHUS
4eJI0BEYECKUX Monysiuuid. buoconuanbHble UCCIEIOBaHMS MPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAIEHOTO B YEIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabnuups! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbID», «J[BHKYIIHE CHIIBI aHTPOIIOTEHE3a», « DBOJIIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
OpSIMOXOJAIIMIY, «/leHucoBckuil yenoBex» «Heanaepranpip», «KpoMaHbOHLIBIY,
«[Ipenxu yenoBekay, «ITalbl IBOJIOLUYU YETIOBEKay, «Packl uemoBekay.

OOopynoBaHue: MyJSKM  OKaMEHEJNOCTEeH, NpeaIMEeTOB MaTepUajbHOU
KyJIbTypbl TpPENKOB ueJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(POJIOTUYECKUMU U OHOJEHCKUMHU CIO)KE€TaMU TPOUCXOXKICHHUS YEIOBEKa,
¢otorpaduu HaX0JOK UCKONIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepena 4YeJOBEKa M 4Yepena IIMMIAaH3€, MOJEIb KHUCTU 4YeJIOBEKa U KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTpOCHHs CKeleTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yueHue 3K0JIOrNYeCKUX aanTalui YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHM3MOB 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 KOJIOTUH C IPYTUMH HayKaMHU.



Metonel sxonoruu. [lonesble HaOmoAEHHUS. DKCIEPUMEHTHI B 3KOJOTHUU:
npupojHble W JabopaTtopHble. MoaenupoBaHue B OKOJIOTMH. MOHUTOPUHT
OKPYKaIOIIEH CPebl: JTOKAIBHBIN, PETHOHATBHBIN U TI100aTHHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW Ui YEJIOBEKA. DKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€HM YeNOBE4YeCTBA C Npupoaoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYPbI M IKOJOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

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

Tabmuubl u cxembl: «Pa3zgensr skonorun», «Meroasl 3Konoruny, «Cxema
MOHHUTOPHHIA OKPYKAOLIEN CPEIBDY.

JlaGopaTopHhasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBUA 3KoJoruueckux Qaxrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIu6ux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiictBue
Pa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpa HAa OPraHHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUil M >KUBOTHBIX 10 OTHOIIEHWIO K cBeTy. CHUrHalbHasi poOJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak »skojoruueckuii (akrop. JledicTBue Temreparypsl Ha
opranu3Mmbl. [oMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 3konornueckuit dakrop. I[IpucmocobneHus pacTeHuil K
nojJiep>kKaHuio BojgHoro Oananca. Knaccudukaiuss pacTeHUN MO OTHOUIEHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YIIHAs, MMOYBEHHAs,
ryOMHHas  TOANOYBEHHAs,  BHyTpuUOpraHu3MeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
YKW3HU B Pa3HbIX cpeaax.

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

Kusznennsie @Qopmbl opranuzMoB. I[loHsiTue O JKU3HEHHOW (QopMme.
KusznenHbie PopMbI pacTeHUM: 1EepPEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJIHOJETHHE TpaBbl. JKW3HEHHBIE (DOPMBI >KUBOTHBIX: THUIPOOUOHTHI,
re00HUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buortnueckue (bakTopsI. Bunet  OMoTHMYeCKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIMs, XUITHUYECTBO, 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: «IKonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TErIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «Dusznonorunueckue aganTaluu
KUBOTHBIX», «Cpenbpl o00UTaHUSI OpraHu3MoB», «buosoruueckue puUTMBIY,
«Kusnennole  Gopmbl  pactenmity, <« KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOoCHUCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
NUTaHus», «XunHudecTBoy, «llapasutusm», «Koukypenmus», «Cumouos»,
«KommeHcanuzmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3UYHBIX SKOJOTHYECKUX (PAKTOpPOB, TepOapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHUI, CBETOJNIOOUBBIC, TCHEITIOOMBBHIC H
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIUU TETJIOIIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSUIMXCS K rurpoduram, kcepoduraM, me3opuTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYIIM, KOJUIEKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHWA W JKUBOTHBIX, OOJAJAIONUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIIOBUU JKU3HH, repOapuu u
KOJUIEKIIUU PACTEHUN M >KUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUIEKLIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3AUMOIEHCTBUSIX.

JlabopaTtopnasi padora «BbisiBIeHHE TNPUCTOCOOJICHUI OpPTraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi padora «BpisiBIeHHE TNPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Ixo0y10rusi BUA0OB U MOMYJIANMMA

DKOJIOTUYECKUE  XApaKTEpPUCTHUKA  MOMYJIALINH. [lomymsinusas ~ Kak
Oounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3HUECKUX OapbhepoB U
0co0eHHOCTeN OMOJOruu BUI0B B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJSIUUA: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasi CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nonyiasinud. OUeHKa YUCIEHHOCTU MOMYJISIIHU.
JlnHamMuKka monynsuuyd U €€ peryisiuus. bUOTHYECKUMI NOTEHUHAN IOIMYJIALUH.
MonenupoBaHue AMHAMUKY TTOnysiuvu. KpuBble pocTa YMCIEHHOCTH TTOMYJISIIUY.
KpuBble BbDKMBaHUA. Perynsnus YWUCICHHOCTH TMOMYJANHA: poiib (PaKTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKoJorMYECKON HUIe Buaa. MectooOutanue. MHoOroMepHas
Mozenb 3Kosiorndeckon Humm Jx. M. XatumHcoHa. Pa3zmepsl 3KOJIOTMYECKOU
HulM. [loTeHnManpHas U peanr3oBaHHas HULIU.

Bun kak cucrema nomynsaumii. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJCHHUS W MUrpalMil >KUBOTHBIX. buonoruueckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuipl W cxeMbl: «IKOJOTMUYECKHUE XAPAKTEPUCTUKH  TIOMYJISIIAN,
«ITpocTpaHCTBEHHass  CTpyKTypa nomyasanuuw», «Bo3pactHeie  nupamMuisl
nonyisiigun», «CKOpOCTh  3aceieHUss TMOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranusmMammn», «Moaens 3kosmornyeckor Humm J[x. M. Xatunaconay.

O6opynoBaHue: repOapuy pacTeHUM, KOJJIEKITUN KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeeHuIo».

Tema 9. Ikoj0rust COO0IECTB. IKOJOTHUECKHE CUCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsi3u MEXIy
OpraHu3MaMu B OHOIIEHO3E.

DOxocucrtema kak OTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpPraHW3MOB B OKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne nenmum u cetu. AOUoTHUECKHE OJOKU
skocucteM. [1ouBsl U Wikl B 3kocucteMax. KpyroBoport BEIIECTB U MOTOK 3HEPTUU
B DKOCHCTEME.

OCHOBHBIE  TIOKa3zaTelau  JIKOCUCTEeMbl. buomMacca uw  mpoayKuus.
DKOJIOTUYECKHE MTUPAMU/IBI UrCell, OMOMAaCChl 1 SHEPTHH.

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



[Tpupoanbie SKOCUCTEMBI. JKOocUcmemMbl 03€p U peK. IKocucmemvl Mopel u
oxeanos. Ixocucmemvl MyHOp, 1€eCo8, cmeneu, nyCcmoltb.

AHTpPONOreHHBbIE HKOCUCTEMBI. ATrposkocucTteMa. ArpoueHos. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
dnopa u ¢dayna. CuHaHTpOomm3anus TOPOACKON ¢ayHbl. buonormyeckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackaonoco sgpghekma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOsaHuu 3Kkocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJSALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030€licmeust  3a2psA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl ~ IKOJIO2UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCMBUAL.
MeTtomom0rrss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoueHo3a»,  «DKOCUCTEMA

IIUPOKOJUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIBl OPTraHU3MOB B JKOCHCTeMeE», «KpyroBopoT BemiecTB B 3IKOCHUCTEMEY,
«enu nutanus (nmacTOUIIHAS, JETPUTHAS)», « DKOJIOTHYECKas MTUPAMHIA YUCEID,
«Jkonoruyeckas nupamuaa OMOMacChly, «IKOJIOTHUecKas MUpaMuia SHEPTUNY,
«O0pazoBanue 6osiotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «JKOoCHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BemIeCcTB U MOTOK
SHEPruH B arpoueHose», «[Ipumeps! ypoosKocucTem.

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

IIpakTuyeckas padora «/3ydenne u onucanrne ypO03IKOCUCTEMBDY.

JlaGopaTopnas paGora «/I3yueHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
CJIBPHUK, Ha CYXOIOJIBHBIA UM IOMMEHHBIN YT, 03€pO, OOTI0TO)».

IKCKYypcusi «IDKCKypCUsl B arpo’KOCHUCTeMY (HA MOJ€ WA B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmiernianerapHass o0ojiouka 3eMJM, TZI€ CYIIECTBYET WIIU
CyIIECTBOBaJIa kU3Hb. Pa3BuTHe mpencrasieHuit o buocdepe B Tpynax . 3rocca.



VYuenue B. . Bepraackoro o 6mochepe. Obmactu 6uochepst u e€ coctas. JKuboe
BEIIECTBO OHOC(hepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
rio0anbHON 3KOCUCTEMBI. JlMHamudeckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE HUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUMN
B Omocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTeH, CAaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeca, BHICOKOTOphs. Kinumar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OTICHKA WX PECYPCHOTO MOTEHIIMAa 1
ounochepHbIx QyHKIUH.

JdeMoHcTpauuu

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

Tabmumsr u cxemsl: «I'eocdepst 3emnn», «KpyroBopoT azora B mpupone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuCIOpoJa B MPUPOIEH,
«KpyroBopoT Boawl B mpupoje», «OCHOBHbIE OMOMBI Cymny, «KnmmaTudeckue
nosica 3emnn», «TyHapay», «Takray, «Cmemanneiii gec», «ILInpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gec.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kawuias cpeaa

DKOJIOTMUECKHE KPU3UChl M HMX MpUYMHBL. Bos3nelcTBue uyenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

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

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTUS YEJIOBEUECTBA U IPUPO/IBIL.
PanponanbHoe  MpPUPOAONONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emiu. OOmKMEe 3aKOHOMEPHOCTH TJO00ANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

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



sKopeaburumayuy dKocucmem u cnocooos 6opvdOvLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemHbIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocepb», «3arpszHeHre 1ouBb», «llapHukoBeiii  AddekT», «Ocobdo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPHUIY, «MOJENH yIpaBIsIeMOTro MUPay.
O6opynoBanue: ¢doTorpaduu OXpaHSIEMBIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyJarouuMucs MporpaMM CpeaHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONTUMUCS POCCUNUCKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATENIbHOCTH
U CAMOOINpPEACNICHUI0, Haluuyue Momusayuu K OOyYEHUIO  OHOJIOTUH,
yenenanpagiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX ITIEHHOCTEH W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauuue  NPABOCO3HAHUS  SKOJOTUYECKOU
KYJIbTYPBI, CHOCOOHOCHU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B EIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaAULIUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMHU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULUM JMYHOCTH, NATPUOTU3MA U
YBaXKEHHS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBaXKEHHsI, OEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HAcCleIuI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn depepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTOo Tmipeamera «buomorusy»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYaroIIMXcsl pyKOBOACTBOBATHCSA
cOopMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEealM3allii OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

ChopMupoBaHHOCTH TPAXKIAHCKON MOZHUIIMKM 00YJaIONMIErocs Kak aKTHBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTRA;

Oco3HaHuEe CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEW, YBaKEHHE
3aKOHa U MPaBOIOPSIKa;



['OTOBHOCTP K COBMECTHOM TBOPYECKOM [JEATEIBHOCTH IIPU CO3NAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a7a4, BHITTOJIHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CrnocoOHOCTh  ONpenensTh COOCTBEHHYIO TO3UIMI0 1O OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMeHHe y4dHuThIBaTh B CBOWX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOSKICHUSIMU, KyJIbTYPHBIMHA IIEHHOCTSIMH U
COLMAJIbHBIM ITOJIOKEHUEM;

['0OTOBHOCTH K COTPYOHHUYECTBY B IPOLECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENBLCKUX 3a7a4, YBaXKHUTEIbHOIO
OTHOIIIEHUST K MHEHHIO OINMOHEHTOB TIPH OOCYXXICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

['0TOBHOCTH K T'YMaHUTAPHOW U BOJIOHTEPCKOM JIEATEIBHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

CdopmupoBaHHOCTH POCCHICKOUN TPaXIaHCKOU WJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAYy, UYBCTBA OTBETCTBEHHOCTH MEPEN
Ponnuou, ropmoctu 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK W KYJBTYpY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJIbHOTO Hapoaa Poccnu;

[{eHHOCTHOE OTHOILIEHUE K PUPOAHOMY HACIEAUIO U TAMATHUKAM ITPUPOJIBI,
JNOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYIE;

CrocoOHOCTh OILIEHMBAaTh BKJIQJ POCCUUCKUX YUYEHBIX B CTAHOBJIICHHE U
pa3BuUTHE OHWOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

Uneitnas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

Oco3HaHue AyXOBHBIX HEHHOCTEW POCCUMCKOTO HAPOa;

CdopMupoBaHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHMUS;

CrocoOHOCTh OIIEHMBATh CUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

Oco3HaHue TUYHOTO BKJIa/a B IOCTPOCHUE YCTOWYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUWE K CBOMM POJUTENISIM, CO3JAHUIO CEMBH Ha
OCHOBE OCO3HAHHOT'O IMPUHATHS LEHHOCTEW CEMEHWHOM XWU3HU B COOTBETCTBUU C
TpaguuusamMu Haponos Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

DCTEeTUYECKOe OTHOIICHHE K MUPY, BKJIIOYash 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

[ToHMMaHKE ASMOIMOHAIIBHOTO BO3/IEMCTBUSI KUBOW MPUPOIBI U €€ [IEHHOCTH;



['OTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMIIEHUE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUUHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOI0 0/1aroNoJIyYus:

[Tonnmanue u peanuzanust 370pOBOro M 0O€30MacCHOTO o0pas3a JKU3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH U OTHBIXa, peryisipHas ¢uznyecKas
aAKTUBHOCTb), OEpEeKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
cOOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

[JonuMaHue I1IEHHOCTH IIpaBUJ HMHJIMBHAYAJIbHOTO W  KOJUIEKTUBHOIO
0€30IacHOT0 MOBEEHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

Oco3HaHue MOCTEeACTBUNA M HEMPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOsieHus
aJIKOTr0JIsl, HAPKOTUKOB, KYpEeHHUS);

6) TPy10BOI0 BOCIIMTAHMS:

['0TOBHOCTH K TpyAy, OCO3HAHUE LICHHOCTH MaCcTEPCTBa, TPYAOIIOOHE;

['OTOBHOCTh K AKTMBHOM JAESATEIBHOCTA TEXHOJOTMYECKOM W COLMAIBHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, TUNIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO IESTEIBHOCTD;

WuTepec k pa3ianuHbiM cdepaMm NpoeCcCUOHAIbHONW EATEIbHOCTH, YMEHHE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIIaHBbI;

['OTOBHOCTP M CHOCOOHOCTH K O0Opa3oBaHHIO M CaMOOOpa3o0BaHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTHY€CKOI0 BOCIIUTAHMSA

OKOJOTMYeCKH I1e1IecO00pa3HOe OTHOIIEHHWE K MPHUPOJEe KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

[ToBbilIEHNE YPOBHSI 3KOJOTMYECKOW KYJIbTYphl: MPUOOPETEHHE OIbITA
IUIAHUPOBAHMS IIOCTYNIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIEACTBUM A
OKPYXaroUen Cpebl;

Oco3Hanue TI00aTbHOTO XapakTepa SKOJIOTHYECKHX MpoOJeM U MyTed X
pELICHMS;

CriocoOHOCTh UCHOJB30BaTh NpUOOpETacMble NpPU HM3yYEHUU OHOJIOrHU
3HaHWA M YMEHHUS IpPU PEIIEHUH MpoOJieM, CBA3aHHBIX C PalUOHAIBHBIM
IPUPOJIOTIONB30BAaHUEM  (COONIIO/IEHHE  TpaBUJ  TOBENEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);

AKTUBHOE HENpUATHE JEUCTBUM, MPUHOCALIMX BpEL  OKPYKAOIIEH
IPUPOJIHON cpelie, YMEHUE MPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOIMYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;



Hanuuue pa3BUTOro 3K0JI0THYECKOTO MBILIUICHUS, YKOJIOTHUECKON KYJIbTYpPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSA MMH B TO3HABATENIbHOM, KOMMYHHUKATUBHOW M COLIMAIbHOU
NPaKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOH JESITeIbHOCTH IKOJIOTHUECKOM
HaNpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

ChopMHupoBaHHOCTP MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJOre
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHpE;

CoBepIIeHCTBOBAHNE S3BIKOBOM M YHUTATENbCKOM KYJIbTYPHl Kak CpeacTBa
B3aMMOJICHCTBHS MEXKIY JTIOABMH U MMO3HAHUS MUPA;

[Tonnmanue crenupukn OHONOTHM KaK HAyKH, OCO3HaHHMs €€ polil B
(GbopMHpPOBaHUN PALMOHATBFHOTO HAYyYHOT'O MBIIUICHUS, CO3/IaHUM II€JI0OCTHOTO
IpeCTaBIeHUsS 00 OKpY’)KalolleM MHpe KaK O €IMHCTBE NPUPOIbI, YeJIOBEeKa U
oOmiecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpaHEHHUS MPUPOJTHOTO PABHOBECHS;

YO6exx1€HHOCTh B 3HAUMMOCTH OHMOJIOTHH 7l COBPEMEHHOM ITMBUIIM3AIINH:
o0ecrieueHHsi HOBOTO YPOBHS Pa3BUTUS MEAMLMHBI, CO3/aHUE MEPCHEKTHUBHBIX
OMOTEXHOJOrWM, CHOCOOHBIX pelaTh pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBA, MOMCKA MyTeH BBHIXOJA U3 II00ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHnss  mepexoia K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCITIOJIb30BAHUIO TPUPOAHBIX PECYpCOB U (HOPMUPOBAHMIO HOBBIX CTAaHAAPTOB
KHU3HU;

3aMHTEpEeCOBAaHHOCTh B TOJIYYEHUH OHOJOTMYECKUMX 3HAHUM B HENAX
NOBBIIICHUSI OOIIEW KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
pY U3y4eHUH OHOJIOTUY;

[loHnMaHue CyITHOCTH METO/0B MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHMS JIs aHajau3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LEJIbI0 MOJIyUYeHUs TOCTOBEPHBIX BHIBOJIOB;

CrocoOHOCTb CaMOCTOSATENBHO HCIOIB30BaTh OMOJIOTMYECKHE 3HAHUS IS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

Oco3HaHWe LIEHHOCTH HAay4YHOW AESTeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh UHANBHUIYaJIbHO U B TPYIIIIE;

['oToBHOCT W  CcHOCOOHOCTH K  HEMpPEpPhIBHOMY  OOpa3oOBaHUIO U
caM0o00pa30BaHUIO, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMU IO OHMOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yyeOHOoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble s (OPMHPOBAHUS MHUPOBO33PEHUST OOyUYaIOMIMXCA
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHENU(PUKY METOMOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpPOoliecc,
cucTeMa, HayuHbIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBaHue,  HaONOJeHHe, M3MEpPEHUe, OKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Y4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GYHKIIMOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMST W  YHUBEpPCaIbHble ydeOHblE JECHCTBHUS B
II03HABATEJIbHON U COLUAIIBHON MPAKTHKE.

B pesynpraTe wu3ydeHuss OHOJNOTMM HAa YPOBHE CPEIHEro OOMIETOo
obpazoBanusi y oOydyaromerocs OyayT chOpMHUpPOBaHbl  IO3HABATENIbHBIC
YHHUBEpCaJbHbIE yueOHbIE JEHCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHBIE
NEHCTBUS, pPEryJISITUBHBIE YHHUBEpPCAJbHbIE YYEOHbIE JEHCTBUS, COBMECTHAs
JESITENbHOCTb.

MertanpenmeTHble pe3yibTaThl OCBOEHHUS MPOTPaMMbl CPEIHEro OOIIero
0o0pa30BaHUs TOJKHBI OTPAXkKaTh:

Osgiajenue YHHUBepCAJbHBIMHU y4eOHbIMH MO3HABATEJIbHBIMHU
ACHCTBUAMM:

1) 6a30Bble JIOrHYecKue AeMCcTBHS:

CamocTtosTenbHO  (GOPMYNIHpPOBaTh U AKTyaJIM3UpPOBaTh  Mpodiemy,
paccmaTpuBath €€ BCECTOPOHHE;

Hcnonp30BaTh MpU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBILIUICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTHYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSI3U C JPYTUMHU MTOHITHIMMU);

Omnpenenars Leau AEATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI JEATEIBHOCTH C TOCTABJIEHHBIMU LIEJISIMU;

Hcnonp3oBaTh OMONIOTUYECKUE MOHATHUS U151 00bACHEHUS (AKTOB U SIBJICHHIA
YKWBOW MPUPOJIBI;

CTpouTh JIOTMYECKHE pACCYKIEHUS (MHIYKTUBHBIEC, JAEIyKTHUBHBIE, IIO
aHaJIOTHN), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMsI B paccMaTpUBAEMBbIX
SABIICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIOUCHUS;

[IpuMeHsTh  CXEMHO-MOJENbHBIE  CpeACTBa  JUId  MIPEICTaBICHUS
CYILIECTBEHHBIX CBS3€H M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



Takke  MPOTUBOPEUMI  PAa3HOTO  pPOJA,  BBISIBIEHHBIX B  Pa3JIMYHBIX
nH(OPMAITMOHHBIX UCTOYHUKAX;

Pa3pabatbiBaTh miiaH perieHus: mpoOJeMbl ¢ YIETOM aHAIM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHocuTh  KOppEKTHBBI B  JI€ATENBHOCTb, OLEHUBATh COOTBETCTBUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIBHOCTH;

KoopnuaupoBaTh ¥ BBINOJHATH pabOTy B YCIOBUAX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BuBaTh KpeaTUBHOE MBILIIEHUE NPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

Bnaners HaBbIKaAMU y4e0HO-MCCIIeIOBATEIHCKOM u MIPOEKTHOMN
NeSATEeTLHOCTH, HaBBIKAMU Pa3pEIICHHs] TIPO0JIeM, CIIOCOOHOCTHIO i TOTOBHOCTHIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJIOB PELICHHS IPAKTUYECKUX 3a]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOAOB TO3HAHUS;

Hcnonb30BaTh pa3nuyHble BUIBI JIESITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €T0 HWHTEPHpPETalHH, NPEeoOpa30oBaHUI0O W NPUMEHEHUIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPU CO3TaHUH YICOHBIX M COIUATLHBIX MMPOCKTOB;

DopMUPOBATH HAYYHBIM TUIl MBILLJICHUS, BIaJE€Th HAYYHONU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATHSIMU U METOJAMU;

CraBuTh U (QopMynupoBaTh COOCTBEHHBIE 3aladdl B 00pa3oBaTEIbLHON
JEATEeIbHOCTH U )KM3HEHHBIX CUTYalUsIX;

BpIsBIsATH NPUYMHHO-CIEACTBEHHBIE CBSI3M W AKTyaJIM3UPOBaTh 3a/ady,
BBIJIBUTaTh TUIIOTE3Y €€ pELICHUS, HaXOAWUTh apryMEHThI ISl JOKa3aTeJbCTBA
CBOUX YTBEPKIECHUM, 3a1aBATh MAPAMETPHI U KPUTEPHUH PEILICHHUS;

AHaIM3UpOBaTh TMOJIYYCHHBbIE B XOJE€ PpEIICHUS 3a/laud Pe3yJbTaThl,
KPUTUYECKN OLICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaThb OIIEHKY HOBBIM CUTYalUsIM, OIIEHUBATH IPUOOPETEHHBIN OMBIT;

OcCyIecTBIsATh IeJCHANIPABICHHBIA MMOUCK TMEpPeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPO(GECCHOHATHHYIO CPEy;

YMeTh TepeHOCHTh 3HAHHWS B MO3HABATEIBHYIO M MPAKTUUYECKYI0 00JIacTh
KU3HENEATEIbHOCTH;

YMeTb UHTErpUpPOBATH 3HAHUS U3 PA3HbIX YUEOHBIX MPEIMETOB;

BeiiBurath HOBBIE HJIEH, TIPEJIaraTb OPUTMHAIBHBIE MOAXOAbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a9H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nnopmanueii:

OpHEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MHPOpMAIIMH (TEKCTE Yy4eOHOTOo
nocoOusi, HAY4YHO-TIOMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B HTepHETE), aHATM3UpPOBATH



uH()OPMAIIUIO PA3IUYHBIX BHIOB M (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0OCTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTH;

dopMyIHpOBaTH 3aMPOCHl ¥ MPUMEHSATh PA3TMYHBIE METOJbI TIPH MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN /JIsI BBIMOJHEHUS Y4EOHBIX
3aj1ay;

[TpuoOpeTaTh OMBIT HCMOIL30BaHMS WHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CamMocTosiTeNbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (OpMy  MIpeACTaBICHHUS
ouosiorndeckor uHGopmaIuu (CXeMbl, Tpa@uKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

Hcmonp30BaTh HAy4dHBIA $36IK B Ka4yeCTBE CpeACTBAa mpu padore ¢
OvoNornyeckom HHPOpMALME: MNPUMEHATh XUMHYECKHEe, (Qu3nyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPEOoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

Brmamers  HaBbIkamMM  paclio3HaBaHUST W 3alUThl  WHQPOPMAIIHH,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o61eHme:

OcymiecTBisATh KOMMYHHUKAIIMM BO BceX cdepax >KHU3HU, aKTHUBHO
y4acTBOBaTh B JAHAJIOre WM JUCKYCCUU IO CYHIECTBY OOCYXKJAaeMOH TeMbl
(yMeHue 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CYXKIEHUS OTHOCUTEIHHO BBIMOIHEHUS
npeajiaraeMoi 3a7aun, Y4UThIBATh HHTEPECHI M COTJIaCOBAaHHOCTD MO3UIMHN APYTUX
YYaCTHUKOB JUAJIOTA WIIN JUCKYCCHUH);

Pacmo3naBate HeBepOaibHBIE CpEACTBA OOIICHUS, TOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYAaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

Brnagers paznuuabiMEu criocob6amu OOIICHHS M B3aWMOJICHCTBHSI, TIOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BépHyTO M JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

[IoHnMaTh U KMCMHOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIYAJIbHOU
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NIPU PEIICHUH YUeOHOMU 3a/1auu;

BriOupatrh TeMaTHKy M METOJBl COBMECTHBIX JIEUCTBUUA € Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WIeHA KOJUICKTUBA;



[IpyHrMaTe 1EeIM  COBMECTHOM  JESATEIBbHOCTH, OPraHU30BBIBATH W
KOOPJIWHUPOBATh ACUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ y4€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pEe3yNbTaThl
COBMECTHOH paboThI;

OneHuBarh KadecTBO CBOETO BKJIAJa M KaKJIOIO Y4YaCTHMKA KOMAHIBI B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[Ipennarate HOBBIE MPOEKTHI, OLICHUBATH HJAEHU C IO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCylIecTBIATh MO3UTHBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSIBJIATH TBOPUECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

OBjaeHre YHUBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSAMM:

1) camoopranusanus:

Hcnonp3oBaTh OMOJIOrMYECKHE 3HAHMS IS BBISIBICHUS MPOOJIEM U UX
pEILICHUS B AKU3HEHHBIX U YUEOHBIX CUTYalUsX;

Boibupate Ha OCHOBE OMOJOTMUECKHX 3HAHUM II€JIEBHIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTENBHO OCYLIECTBIATh ITO3HABATEIBHYIO JEATEIbHOCTD, BBIABIITH
po0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJjaul B 00pa30BaATEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLHsIX;

CaMOCTOSATEIbHO COCTaBJATh IJIAH pEIIeHUs NpoOJieMbl ¢ Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOYTEHUI;

JlaBaTb OLIEHKY HOBBIM CUTYaLlUsIM;

Pacummpats pamku yd4eOHOTO npegMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHU;

JlenaTb OCO3HAHHBIN BBIOOP, APTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OrneHrBaTh NMPUOOPETEHHBIN OTIBIT;

CriocoO0cTBOBaTh (POPMHUPOBAHUIO U IPOSBICHUIO IIUPOKON 3pyIULIUU B
pa3HbBIX O0JaCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTUBBI B ACSATEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEISIM;

Brnagerr HaBbIKaMu ~ MO3HABATENBHOM  peQuIeKCMM  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCUu Uil OLEHKH CHUTYyalluH, BblIOOpa
BEPHOTO PEILECHUS;

YMeTh OLEHMBATh PUCKM M CBOECBPEMEHHO IIPUHMMATH PEUICHUS 10 HX
CHIKEHHIO;



[IpyHuMaTh MOTHBBI M apryMEHTBl JPYIMX @pPU aHajIu3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHE ce0 U APYTHUX:

ITpuHuMath cedst, MOHMMasi CBOU HEAOCTATKU U IOCTOMHCTBA;

[TpyHMMaTh MOTUBBI M apryMEHTBl JPYTUX IPU aHAINW3E pPE3YyJIbTaTOB
NEeSATEIbHOCTH;

[Tpu3HaBatTh CBOE NpaBo U MPABO JAPYIUX HA OIIMOKH;

Pa3BuBaTh CIOCOOHOCTH MOHUMATh MUP C MO3HULHUHU APYTOTr0O YEJOBEKA.

INPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4EeOHOrOo mpeameTa
«buonorusiy Ha yrayOaE€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecleueHUe
npobuapHOro  o0yueHus:  oOydaronuxcss  Owosoru. OHM  BKIJIIOYAIOT:
cnenuduyueckue g OMOJIOTUM HAayYHbIE 3HAHMS, YMEHHS M CLIOCOOBI IEUCTBUM 1O
OCBOCHHIO, HHTEPIIPETAIIMN U MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJIYYCHHUIO HOBBIX 3HAHUWA W MX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX KWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buosnorus» B 10
KJaacce OIDKHBI OTPaXaTh:

ChopMupoBaHHOCTh 3HAHMA O MECT€ U POJM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NMO3HAHUM  3aKOHOB  MPUPOJBI M  pEIIEHWH MpoldJeM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJE€ POCCUICKUX W 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAramle OUOJOTHYECKUEe TEPMUHBI M TOHSTHUS (PKU3HB, KIIETKA,
OpraHu3M, MeTa0OJIM3M, TOMEOCTa3, CaMO PEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUHU
(knetounas teopust T. llIBanna, M. Illneiinen, P. BupxoBa, XxpoMocomMHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTO00pa3usi U MPOUCXOXKIAEHUS  KYJbTYPHBIX  pPAcCTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJIEHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHgenss, TOMOJIOTUYECKHX PSAIOB B
HacneacTBeHHOM wu3MmeHunBoctu H. WM. BaBunoBa), npuHUMOBI (KOMIUJIEMEHT
apHOCTH);

Bnanenne OCHOBHBIMM METOAAMH HAay4YHOTO IO3HAHMS, HUCIOJIB3YEMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIE
OakTepuit, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTeHUil, >XKMBOTHBIX, YEJIOBEKa, IPOLECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIUX B OPraHM3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUMOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, TaMeToreHes3a, YMOpHOreHes3a, MoCTAIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXKEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTEeHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMeHue ycraHaBIMBaTh B3aWMOCBSI3H MEXKIY OPraHOMJIaMHU KIETKH U HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJOBEKa M UX
GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STanaMmu
oOMeHa BEIIECTB, 3TallaMy KJIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TamaMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMeHue BBISBIATh OTJIMYUTEIbHBIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’KUBOTHBIX U YEJIOBEKa,

YMeHue uCHoab30BaTh COOTBETCTBYIOIIWE apryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

VYmenue  pemars  OMOJOTMYECKHME  3aJadd, BBIABIATH  NPUYUHHO-
CIICZICTBEHHBIC CBSI3U MEXIY HCCIIEAYEeMbIMU OHOJIOTHUYECKUMH MPOIECCaMU U
ABJIGHUSIMU, JIe1aTh BBIBOJBl M TMPOTHO3bl HA OCHOBAaHWUHU TOJTYYECHHBIX
pe3yabTaToB;

VYMeHue BBINONHATH J1a0OpPaTOpHbIE W MpaKTU4Yeckhe padoTbl, cOOII0AATH
IpaBuiia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMeHue BBIABUTATh THUIOTE3bI, MPOBEPATH UX OSKCIEPUMEHTAIBHBIMU
cpenctBamu, (GOpMyIUpys Ieflb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIE
pe3yNbTaThl U AENaTh BBIBOJBL;

YMeHue ydacTBOBaTh B y4eOHO-MCCIIEOBATENILCKOM paboTe mo OMOJOrHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX

KOH(pEpEeHLIUSAX;
YMeHHe OIIeHHMBAaTh 3ITUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIIEOBAHUN B
obOmactu  Ouomoruu W MeAMUMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE

OIUIOIOTBOPEHUE, HAIIPABICHHOE W3MEHEHHME I'€HOMa M CO3/IaHUE TPAHCTE€HHBIX
OpraHu3MOB);



YMeHue ocCymecTBIsITh OCO3HAHHBIN BBIOOp Oynymied mpodecCHOHANBHOM
JESTEIIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIyOJsITh MO3HABATEIbHBIN
WHTEpEC, HAIIPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH podeccuu u
IPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
PO eCCHOHATEHOTO U BBICIIETO 00Opa30BaHMUS.

[IpenmeTHbIe pe3yabTaThl OCBOeHUsI yueOHoro mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

CdopMupoBaHHOCTh 3HAHM O MECT€ U pPOJM OHOJOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAY4YHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOILI U PEHICHUU SKOJOTHYECKHUX
npobjieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAILHOTO
IPUPOAOIIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
0011IeCTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHE BJAJETh CHUCTEMOW OHMOJOTHMYECKUX 3HAHWM, KOTOpas BKIIOYACT
ompezeNeHusT W TMOHUMAaHHME CYIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUH (BHWJ, dKOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(aBomronioHHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS IBOJIIOIUH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boatounu, B.M. Bepnaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecusi J[x. Xapau m B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma HO. JluOuxa,
AKOJIOTMYECKON THpaMubl JHEPTruM), rumnotre3bl (rumoteza «vupa PHK» V.
['unbepra);

YMenue  BianeTh  OCHOBHBIMM ~ METOJAAMHM  HAay4YHOTO  IIO3HAHMS,
UCIOJIb3YEMBbIMU B OMOJIOTUYECKUX UCCIIEI0BAHUSIX KUBBIX 00BEKTOB U HKOCHCTEM
(omucanue, u3MepeHue, HaOII0JICHHE, SKCIIEPUMEHT), CIOoco0aMy BBISBICHUS U
OIICHKH aHTPOTIOT'€HHBIX U3MEHEHHUI B MPUPOJIE;

YMeHue BBIACNATH CYIIECTBEHHBIE MPHU3HAKU: BUOB, OHOrEOLIEHO30B,
IKOCUCTEM H Ouochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJIJIOTIaTPHUUECKOTO U CUMIIaTPUIECKOTO
BUJI000pa30BaHuUsl, BAUSHUS ABMKYIIUX CHJI SBOJIOUUUA HA TreHO(MOHI MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUsl, Yepel0BaHUsl HAMpaBIICHUN
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMeHue ycTaHaBIMBaTh B3aWMOCBSI3M MEXIY MPOLIECCaMU  3BOJIOUH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€HEe3a, KOMIIOHEHTAMHU PAa3JIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMeHue  BBISIBISATH  OTJIMYMUTENbHBbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHws, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€  OpraHu3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMeHue uCHoab30BaTh COOTBETCTBYIOIIWE apryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOMTaHUsl, €JUHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTH COXpPaHEHUS MHOroobpasus BHAOB H
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECCTRA,;

YMenue  pemarb  OMOJOTMYECKHE  3a/aud,  BBIBISATb  MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKAY HCCIEIYEMbIMU OHUOJIOTMYECKUMU MPOLIECCAMH U
SBJIICHUSIMH, JI€JaTh BBIBOJBI M MPOTHO3bI HAa OCHOBAaHUM MOJYYEHHBIX
pe3yabTaToB;

YMeHHe BBIMOJTHATH JA0OpPATOPHBIE W TPAKTUYECKHE pabOThI, COOIIOMATH
IpaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMeHue BBIIBUTaTh THUIOTE3bl, MPOBEPSITh UX OSKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpPMYyIUPYS II€Ib HCCICIOBAHMS, AHAIM3UPOBATH IOJYYCHHBIC
pE3yNbTATHI U ICNIaTh BHIBOBL;

YMenue ydacTBOBaTh B Y4eOHO-HMCCIEIOBATENbCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJIUILIMHE, MPOBOJAMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(pEpEeHLIUSAX;

YMeHne OlleHUBaTh TUIOTE3bl U TEOPUH O MIPOUCXOKICHUH KU3HH, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUUYMHAX, MOCIEJICTBUIX U CHoco0ax MpeaoTBpaIlECHUs
ry100aJbHbIX U3MEHEHUH B Onocdepe;

YMeHue ocylecTBIsT, OCO3HAHHBIM BBIOOP Oyayiier mnpodeccuoHaaIbHON
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, YKOJIOTHH, IIPUPOIOTIOIB30BAHUS, METUITUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEILCKOTO XO35AWCTBA, MHUIIEBON
MPOMBIIIUICHHOCTH, YIJyOJIATh MO3HABATENbHBIA MHTEpPEC, HAMpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYyIOUIEH  mpodeccud U IPOJOJBKEHHE
OMOJIOTHYECKOro 00pa3oBaHus B OpraHU3ALUSIX CPETHETO Mpo(ecCHOHAIBHOTO U
BBICIIIETO 0Opa30BaHUAI.



TEMATHYECKOE INTAHUPOBAHMUE 110 YYEBHOMY IIPEJIMETY «BUOJIOT US» (yray0aéHHbIN yPOBEHB)

10 KITACC

KoanuyecTBO 4acoB

o e e w10 o Tasinens | st
padoThI padoThI

1 Buosnorus kak Hayka 1 https://resh.edu.ru/subject/lesson

2 JKuBble crcTeMbl M UX U3YYECHUE 2 https://resh.edu.ru/subject/lesson

3 buosorust KiaeTku 2 0.5 https://resh.edu.ru/subject/lesson

4 XUMHUECKasi OpraHu3aIyst KICTKH 10 1 https://resh.edu.ru/subject/lesson

5 Crpoenue u GyHKINU KIETKU 8 2 https://resh.edu.ru/subject/lesson

6 OGMeH BeleCTB u MpeBpatleHHe 9 1 https://resh.edu.ru/subject/lesson
JHEPTUU B KIICTKE

7 HaCHeHCTBeHIfaﬂ MHOpMAILT 1 9 0.5 https://resh.edu.ru/subject/lesson
peanuzanys e€ B KJIETKe

8 JKM3HEHHBIHN UK KJISTKH 6 1 https://resh.edu.ru/subject/lesson

9 Crpoenue u GyHKIIMA OPTaHU3MOB 17 1.5 https://resh.edu.ru/subject/lesson

10 Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB 8 1.5 https://resh.edu.ru/subject/lesson
I'enernka — Hayka o

11 HACJICJACTBEHHOCTH M H3MEHYMBOCTH 2 0.5 https://resh.edu.ru/subject/lesson
OpPTaHHU3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://resh.edu.ru/subject/lesson

13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 1 https://resh.edu.ru/subject/lesson

14 I'enernka yenoBeka 3 0.5 https://resh.edu.ru/subject/lesson

15 CenekIust OpraHu3MOB 4 1 https://resh.edu.ru/subject/lesson

16 buotexronorus u cunTeTHICCKAN 4 https://resh.edu.ru/subject/lesson
ouonorus

17 PezepBHOE Bpems 1

OBHIEE KOJIMYECTBO YACOB I10 102 0 13
INPOI'PAMME




11 KUIIACC

KoJsanuecTBo 4acon JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /m NpOrpamMmbl Bcero Konrpoanbie | Ipaxrudeckue o0pa3oBaTe/bHbIC
padoTbI padoThI pecypebi

1 3apoKICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bu6mmoreka [IOK
NPEJCTaBICHUN B OMOJIOTUI https://m.edsoo.ru

2 MuxkposBomntonus U €€ pe3ysbTaThl 14 2 Eggg%ﬁeﬁior{f

3 Makpo3BOTIOLHS U €€ PE3yIbTaThl 6 Eggg?/ﬁeﬁsi%ﬁ

4 IIpoucxoxaeHue U pa3BUTHE KU3HU HA 15 15 bu6mmoreka [IOK
3emite ) https://m.edsoo.ru

5 IIpoucxoxacHUE YeI0BEKAa — aHTPOIIOI€HES 10 1 Egggl;l/ﬁe;;i%ﬁ
DKOJIOTHSI — HayKa O B3aMMOOTHOILIEHHUSIX Bubnorexa [TOK

6 OpPraHu3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru
C OKpyXarolen cpeaon DS, ]

7 Opranu3Mebl U cpefa OOUTaHUs 9 1.5 Eggg@ﬁeﬁiorﬁ

8 DKoJ0rus BUAOB U NOMYJISIIUNA 9 0.5 Egg?;:;eeﬁasi%i

9 DKOJIOTUA COOOIIECTB. DKOJIOTHUECKHE 12 0.5 bu6mmoreka [IOK
CUCTEMBI ' https://m.edsoo.ru

Bbu6nuoreka [JOK

10 buocdepa — rimobanbHas SKocucTeMa 6 https://m.edsoo.ru

11 UYenoBek u OKpysKaromas cpeia 6 Egggl;l/ﬁeéfsi%ﬁ

12 PesepBHoe Bpems 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJTIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabnbie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
| buonorus kak KOMIUIEKCHas HayKa M KaKk | https://resh.edu.ru
4acTh COBPEMEHHOT'0 001IecTBa
2 JKuBbie cucTeMbl U UX CBOMCTBA 1 https://resh.edu.ru
3 YpoBHEBas OpraHu3aLUs KUBBIX CUCTEM 1 https://resh.edu.ru
4 Hcropust OTKPBITHS U U3YYCHUS KIICTKH. | https://resh.edu.ru
Kiterounas reopus
MeTtoab! MOJIEKYJIPHOI U KIIETOYHOM https://resh.edu.ru
ouonorun. [IpakTrdeckas pabora
5 «M3y4eHre METOI0B KJIIETOYHOU OMOJIOTHH | 0.5
(xpomatorpadus, snexTpodopes, )
nuddepeHnrantbHoe IEHTPU(YTUpOBaHUE,
[TLIP)»
6 XUMHYECKUHN COCTAB KIETKU 1 https:/resh.edu.ru
7 MuHepaabHbIC BEIIECTBA KIETKH, UX | https://resh.edu.ru
Ouosornueckas pojib
Opranuueckue BelecTBa KIeTKU — OENKH. https://resh.edu.ru
2 JlaGopaTopHas pabora «OO0Hapyx)eHne | 0.5
0EJIKOB C TTOMOIIIbIO KAY€CTBEHHBIX )
peaxuuii»




CgoiicTBa, KnaccupuKanys u GyHKIUN

https://resh.edu.ru

? 0enKkoB
10 Opranudeckue BemecTBa KIeTKd — https://resh.edu.ru
YTIEBOIBI
1 Opraandeckue BenecTBa KICTKH — https://resh.edu.ru
JIATTATBI
Hyxneunossie kuciotsl. JJHK u PHK. https://resh.edu.ru
12 JlaGopaTtopHas paborta «HcciaenoBanue 0.5
HYKJICHHOBBIX KUCIIOT, BBIZICTICHHBIX U3
KJICTOK Pa3JIUYHBIX OPTaHH3MOBY
13 Crpoenue u ¢pynkiun ATO. [Ipyrue https://resh.edu.ru
nykieozunrpudocharsr (HTD)
14 CexBennpoBanue [JHK. Metossr https://resh.edu.ru
TCHOMUKH, TPAHCKPUIITOMHUKH, TPOTCOMHUKH
15 Metoap! CTpyKTypHOH OHOJIOTHI https://resh.edu.ru
16 Tunsl knetok. [IpokapuoTnyeckas KieTka https://resh.edu.ru
CrpoeHne 3yKapHOTHUECKOM KIETKH. https://resh.edu.ru
17 [IpakTuueckas padora «M3y4ueHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»
18 IToBepXHOCTHBIN anmapar KJIETKU https://resh.edu.ru
OmHoMeMOpaHHBIC OPTaHOUIABI KIICTKH. https://resh.edu.ru
19 [IpakTudeckas padora «3yueHue 0.5
JIBH)KCHUS [IUTOILIA3MbI B PACTUTEIIBHBIX
KJICTKax)
20 [ToryaBTOHOMHBIE OPTaHOWIBI KJIETKH: 0.5 https://resh.edu.ru

MUTOXOHJIpUH, T1acTubl. JlabopaTopHas




paborta «ccnenoBanue mia3mMoian3a u
JICTUTa3MOJTU3a B PACTUTENILHBIX KJIETKAX)»

21

HemeMOpanHble opraHOU bl KIIETKH

https://resh.edu.ru

22

Crpoenue u GyHKIUH s1Ipa

https://resh.edu.ru

23

CpaBHUTENNbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3ydyeHne cTpoeHus KIIETOK pa3ImdHbIX
OpPTaHU3MOB»

0.5

https://resh.edu.ru

24

ACCUMUIISITINS ¥ TUCCUMIISALINS — JBE
CTOpOHBI MeTaboau3Ma. Turnbsl ooOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTHYeCKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaasbl)»

https://resh.edu.ru

25

DepMEHTAaTUBHBIN XapaKTEP pEeaKIHil
KJIETOYHOT0 MeTabonu3Mma. JlaboparopHas
pabora «3yuenue hepMEeHTaTUBHOTO
pacieryieH s IepoKcuaa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

https://resh.edu.ru

26

Benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI

https://resh.edu.ru

27

ABTOTpOGHBII THIT OOMEHa BEIECTB

https://resh.edu.ru

28

dortocunTes

https://resh.edu.ru

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeHHE TIpoIieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

https://resh.edu.ru




30

AHa’poOHbBIE OpraHu3Mbl. Buabl OposkeHusl.
JlaboparopHnas pabota «CpaBHEeHUE
MPOIIECCOB OPOKECHHUS U JIBIXAHUS

https://resh.edu.ru

31

AdpoOHBIE OPraHU3MBI. JTaIIBI
9HEPreTHYECKOro OOMeHa. DHeprus
MEMOPaHHOTO I'paIMeHTa MPOTOHOB.
Cunre3 AT®: Pa6ora npotonHonr AT®D-
CHHTa3bI

https://resh.edu.ru

32

O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "OOMEH BElIeCTB U MPEBpaIICHIE
sHepru B kieTke" / KonTpoasHas padbora
no Teme "OOMEH BeIIeCTB U MPEeBpaIeHre
SHEpPruu B KJeTke"

https://resh.edu.ru

33

Peakuuu MaTpu4HOro CUHTE3a

https://resh.edu.ru

34

Tpanckpunuus — marpuunsiii cuate3 PHK

https://resh.edu.ru

35

Tpaucnsauus u e€ sramnbl

https://resh.edu.ru

36

Konuposanue amunokucnot. Poib
pubocom B OMocuHTE3e OenKa

https://resh.edu.ru

37

Opranuzanys reHoMa y mpoKapuoT u
JyKapuoT

https://resh.edu.ru

38

MonexyispHble MEXaHU3MBI YKCIIPECCUU
TE€HOB y 9YKapuOT

https://resh.edu.ru

39

Bupycel — HeksieTouHbIE (POPMBI KU3HU U
oOnuratHble napasutel. IlpakTuyeckas
pabota «Co3aHue MoJIeIu BUpyca»

0.5

https://resh.edu.ru




BupycHslie 3a6051eBaHus YellOBeKa,

https://resh.edu.ru

40 N
JKUBOTHBIX, paCTCHUHN

41 HanorexHomorny B OMOJIOTUY U METULINHE https://resh.edu.ru

42 JKU3HEHHBIN UK KIETKU https://resh.edu.ru

43 Marpuunsiii cunre3 JJHK https://resh.edu.ru
XpomocoMsl. JIaboparopHas pabora https://resh.edu.ru

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»

45 JleneHue KIEeTKU — MHUTO3 https://resh.edu.ru
Tunel k1eTok. KaprokuHes u IUTOKUHES. https://resh.edu.ru
Perymsiiiust s)KU3HEHHOTO IUKJIA KJIETOK.

46 JlaGopaTtopHnas pabora «Habmronenue 0.5
MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»

O0001IeHNe U cUCTEMATU3ALMS 3HAHUHN 110 https://resh.edu.ru
temaMm "HacrnencrBennas naopmanus u

47 peanuzanus ee B kietke", "JKu3HeHHbIN
uka ki1etkn" / KonTponbHas paboTa mo
teme "Peakiiun MaTpu4HOrO cUHTE3a"

48 OpranusM Kak eIMHOE 11eJI0e https://resh.edu.ru

49 Txanu pacrenuii. JlabopatopHas pabora 0.5 https://resh.edu.ru
«M3ydyeHne TkaHel paCTCHUN» ’

TkaHM >KUBOTHBIX U YEJIOBEKA. https://resh.edu.ru

50 JlaGopaTopHas paborta «3ydeHue TkaHen 0.5

KHUBOTHBIX)




Opranbl. Cucremsl opranos. JlaboparopHas

https://resh.edu.ru

51 pabota «/3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHHs»

52 Ornopa Tena opraHu3MoB https://resh.edu.ru

53 JIBM>KEHUE OpraHu3MOB https://resh.edu.ru

54 IIutanue opranu3MoB https://resh.edu.ru

55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX. https://resh.edu.ru
[MumeBapuTenbHas cucTeMa 4yeaoBeka

56 JlpIXxaHue OpraHu3sMoB https://resh.edu.ru

57 JlpIxaHue Mo3BOHOYHBIX KUBOTHBIX H https://resh.edu.ru
yelioBeKa

58 TpaHcHoOpT BELIECTB Yy OPraHU3MOB htps://resh.edu.ru

59 KpoBeHnocHas cuctema mo3BOHOYHBIX https://resh.edu.ru
YKUBOTHBIX U YeJIOBEKa

60 Brizieienne y Opraniu3MoB https://resh.edu.ru

61 3amHTa Y OPraHu3MOB https://resh.edu.ru

62 HNMMmyHHas cuctema 4enoBeka https://resh.edu.ru

63 PazapaxkumocTs u perymsmnus y https://resh.edu.ru
OpraHU3MOB

64 I'ymopanbpHast peryasius 1 SHI0OKpUHHAs https://resh.edu.ru
CUCTEMa KUBOTHBIX U YeJIOBEKa

65 ®opmMBbI pa3MHOKEHUSI OPraHU3MOB https://resh.edu.ru




66

[TonoBoe pa3zMHOXeHUE

https://resh.edu.ru

67

Meiios

https://resh.edu.ru

68

l'amerorenes. OOpazoBaHHUE U pa3BUTHE
MOJIOBBIX KJIETOK. JlabopaTopHas pabota
«M3yueHne cTpOCHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpenapaTax»

0.5

https://resh.edu.ru

69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

https://resh.edu.ru

70

3akyazKa OpraHOB U TKaHEH U3
3apOJAbIIICBBIX JIUCTKOB

https://resh.edu.ru

71

Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas
pabota «BpIsSiBIEHUE MPU3HAKOB CXOJICTBA
3apOoAbIIIEN TO3BOHOYHBIX KUBOTHBIX)

0.5

https://resh.edu.ru

72

PazmHoOXeHUe U pa3BUTHE PACTCHUN.
JlabGopaTtopHnas pabota «CTpoeHue opraHoB
PA3SMHOXKCHU S BBICIIUX paCTeHHﬁ))

0.5

https://resh.edu.ru

73

O0001eHre U cUCTEMAaTU3aLMs 3HAHUHN 110
teme "CtpoeHue u GyHKIIUHA OpraHu3MoB" /
Kontponbnas padota nmo Teme "CTpoeHue u
GbyHKIMH OpaHU3MOB"

https://resh.edu.ru

74

I/ICTOpI/ISI CTAaHOBJICHUA U PA3BUTUA
TeHETUKH KakK HayKu. OCHOBHBIE TOHATHS U
CHUMBOJIBI TeHeTHKH. JITabopaTopHas pabota
«/Ipo3oduna kak 0OBEKT FTeHETUIECKUX
HUCCIIEJOBAHUN

0.5

https://resh.edu.ru

75

3aKOHOMEPHOCTH HACIEAOBaHUS
MPU3HAKOB. MOHOTHOpUIHOE

0.5

https://resh.edu.ru




ckpemuBanue. [IpakTrueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpentuBanus y apo3oduier”

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

https://resh.edu.ru

76
CKpEIIUBAHUS
77 Amnanusupyroiiee ckpeniuanue. HermomnHoe https://resh.edu.ru
JIOMUHUPOBAHHE
JurnbpuHoe CKpenmrBaHue. https://resh.edu.ru
73 [Ipaktrueckas padota «3ydeHue 0.5
PE3yabTaTOB TUTHOPUIHOTO CKPEIINBAHUS )
y 1p030(hHITBI
79 [uTonornyeckrue OCHOBBI TUTHOPHUIHOTO https://resh.edu.ru
CKPEIBAHHS
80 CuenyeHHOe HaclieI0BaHUE MPU3HAKOB https://resh.edu.ru
81 XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTHU https://resh.edu.ru
) [eHeTHKA Homa https://resh.edu.ru
83 T'eHoTHI Kak 1eJIOCTHAA cUCTEMA https://resh.edu.ru
%4 I'eneTHYeCKUii KOHTPOJIb PA3BUTHS https://resh.edu.ru
pacTeHuil, )KUBOTHBIX U YEIOBEKA
85 M3MeHunBOCTh IPU3HAKOB. Bub https://resh.edu.ru
U3MEHYHUBOCTH
86 MonudukarmonHas “3MEHIHBOCTh https://resh.edu.ru
BapuannoHHbIi psi 1 BapHallMOHHAS https://resh.edu.ru
87 KkpuBas. JJaboparopHas pabota 0.5

«HccnenoBanmne 3aKOHOMEPHOCTEN




MOIU(PUKAITMOHHON N3MEHYHBOCTH.
[TocTpoenue BapualmoOHHOTO pssia U
BApUAIMOHHOW KPUBOM»

88

I'enoTunnyeckas N3MEHUYUBOCTb.
KoMOunaTuBHast U3MEHYHUBOCTD

https://resh.edu.ru

&9

MyTanuoHHas H'3MEHYHBOCTb.
[Ipaktrueckas padorta «Myranuu y
po30¢UiIbl (Ha TOTOBBIX
MHKpOIpenapaTax)»

0.5

https://resh.edu.ru

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIiecca.
DONUTeHeTHKA U STTUTCHOMHUKA

https://resh.edu.ru

91

O0001IcHNE U CHCTEMATH3aLIHS 110 TEME
"I'eneTnka - HayKa O HACJIEICTBEHHOCTH U
U3MEHYMBOCTH OPTaHU3MOB" /
KontponpHas padota o teme "I 'enernxa"

0.5

https://resh.edu.ru

92

I'eneruka uenoBeka. [IpakTudeckas pabora
"CocraBiieHHE U aHAJIU3 POJIOCIOBHON"

https://resh.edu.ru

93

MeTtoapl METUIIMHCKON T€HETUKH

https://resh.edu.ru

94

3HaquI/Ie MeI[HI.[HHCKOﬁ TCHCTHUKU B
HpeI[OTBpaH_[eHI/II/I H JICUYCHHUHU I'CHCTHUYCCKUX
3200J1€BaHUM YEJIOBEKA

0.5

https://resh.edu.ru

95

OCHOBHBIC TIOHSITHS CEICKIIHU.
JlaboparopHas pabota "M3ydeHue copToB
KYJBTYPHBIX PACTEHHI U MOPOJI JOMAIITHUX
JKUBOTHBIX"

0.5

https://resh.edu.ru

96

MeTompl CeIeKIIMOHHON paOOTHI.
JlaGopaTtopHas pabota "M3ydeHue MeTo/10B
CEJIEKIIMM pacTeHU"

https://resh.edu.ru




JloCTHXKEHHS CEEKIIMU PACTEHU 1

https://resh.edu.ru

97 KUBOTHBIX. [IpakTrueckas padota 1
"[IpuBuBKa pacTeHuit"
08 CoxpaHeHue, U3y4eHHE U UCIIOJIb30BaHUE 1 0.5 https://resh.edu.ru
FEHETUYECKHUX PECYPCOB '
BuoTexHonorus Kak Hayka U oTpacib https://resh.edu.ru
99 npou3BojcTBa. [IpakTuyeckas pabora 1
"N3yueHne 00bEKTOB OMOTEXHOIOTHH"
100 OCHOBHBIE HAITPABJICHUS! CHHTETUYCCKUN | https://resh.edu.ru
Ouoaorun
101 XpOMOCOMHas ¥ TE€HHasl NHKEHEPUs 1 https://resh.edu.ru
102 Menunuackue OMOTEXHOIOT NN 1 https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 102 13.5

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
(]
‘:;n Tema ypora Bcero Kontpoabusie  Ipakrueckue fd[:;:eﬂl/lﬂ :)lg[()l:ll;(())];z:enbnme
padoThI padoThI pecypen

1 OBomonronHas Teopus Y. Jlapsuna 1 https://m.edsoo.ru

) JIBIOKyIIIHME CHITBI BOJTIOIIMU BUIOB 110 Y. 1 https://m.edsoo.ru
HapBuny

3 boprba 3a cymecTBoBaHME, €CTECTBCHHBIN 1 https://m.edsoo.ru
Y UCKYCCTBEHHBIN OTOOP

4 dopMUpOBaHUE CUHTETUYECKOI TEOpUHN 1 https://m.edsoo.ru
IBOJIIOIUH

5 DTarbl HBOIOIIMOHHOTO TIpoliecca: 1 https://m.edsoo.ru
MHUKPOIBOJIIOIHS 1 MAKPO3BOIFOLIHSI

6 [Tomynsimust — aeMeHTapHas eIMHALIA 1 https://m.edsoo.ru
IBOJIOIUH
3aKOH reHeTHYecKoro paBHoBecus Jx. https://m.edsoo.ru

7 Xapnu, B. Baiin6epra. Jlaboparopnas 1 0.5
pabota «BrlIsiBICeHHE N3MEHUNBOCTH Y
0co0ell 0IHOrO BHIa

8 DneMeHTapHbIe (GaKTOPHI IBOIOLNUN 1 https:/m.edsoo.ru

9 Dddext ocHoBatens. dpdext 1 https://m.edsoo.ru
OYTBUIOYHOTO TOPJIBIIIKA

10 Murpauuu. M3051mu NOmyIsImii: 1 https://m.edsoo.ru

reorpaduueckas, Ouonoruaeckast




11

EctecTBenHbIit 0TOOp — HaNpaBISIOMINN
(hakTOp PBOTIOITUHU

https://m.edsoo.ru

12

[TonoBoii oT6Op

https://m.edsoo.ru

13

[IpucnocobaeHHOCTh OPTraHU3MOB KaK
pe3yJIbTaT MUKPOIBOJIFOLVH.
JlaGopaTtopHnas pabota «3yuenue
apoMopdh030B U UINO0ATANITANHA Y
pacTeHuil U KUBOTHBIX)»

0.5

https://m.edsoo.ru

14

[Tpumeps! mpUCTIOCOOICHUH Y OpraHU3MOB:

Mophonoruueckue, GU3N0IOTUIECKHUE,
OMOXHMUYECKHE, IOBEICHYCCKHE.
JlabGopaTtopHas padora «IIpucnocobneHus
OpPTraHU3MOB M UX OTHOCHUTEIIbHAS
11EJIECO00Pa3HOCTHY

0.5

https://m.edsoo.ru

15

Bun, ero xpurepuu u CTpyKTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE BUIOB
10 MOP(OJOTHIECKOMY KPUTEPHIO»

0.5

https://m.edsoo.ru

16

CrpykTrypa Buzia

https://m.edsoo.ru

17

Bunoobpa3oBanue Kak pe3yibTaT
MUKPO3BOIIOIUU

https://m.edsoo.ru

18

CBs13b MHKPOI3BOJIIOIWHA U SIIUACMHUOJIOTUA

https://m.edsoo.ru

19

Maxkpoasomtouus. [laneonronornueckue
MCTOJbI U3YUCHUS 3BOJTIOITUN

https://m.edsoo.ru

20

buoreorpaduyeckue METOAbI U3yUEHUS
SBOJIIOLIUU

https://m.edsoo.ru

21

OMOPHOTIOTHYECKUE U CPABHUTEIIBHO-

https://m.edsoo.ru




MOP(}OIOTHUECKUE METO bl U3YICHHUS
3BOJIIOLINH

MonexkyJspHO-TeHETUYECKUE,

https://m.edsoo.ru

22 OMOXMMHUYECKHE U MAaTEMATHUECKUE
METO/IbI U3YYCHUS IBOJFOIIMU

23 OO61re 3aKOHOMEPHOCTH IBOJTIOIIH https://m.edsoo.ru

24 AnantuBHas paauanus. HepaBHOMEpHOCTb https://m.edsoo.ru
TEMIIOB DBOJIFOIHH

)5 Hay4nbie THTIOTE3bI MPOUCXOKICHUS https://m.edsoo.ru
JKU3HU Ha 3emiie

26 JloHay4HbIE NIPECTaBICHUS O 3aPOXKICHUN https://m.edsoo.ru
KU3HU

7 OCHOBHBIE 3TaIbl HEOPTaHUYIECKOM https://m.edsoo.ru
IBOJTIOIIIH

28 I'unoressl 3apoXxaeHUS KU3HU https://m.edsoo.ru
Hcropus 3eminu 1 MeToAbI €€ N3yICHUSI. https://m.edsoo.ru

29 JlaboparopHas pabota «3ydenue u 0.5
OTIMCAaHNE UCKOTAEMBIX OCTAaTKOB JIPEBHUX '
OpPTaHU3MOBY

30 HauanpHbie 3Tans opraHu4eckoi https://m.edsoo.ru
IBOJTIOIUH

31 DBOTIOIHS DYKAPHOT https://m.edsoo.ru
OCHOBHBIE ATaIIbl YBOJIOLNN https://m.edsoo.ru

0 pactutenbHOro Mupa. [IpakTudeckas 0.5

pabora «/3yuenne ocoOeHHOCTEH
CTPOCHUS paCTCHUN Pa3HBIX OTAETIOBY»




33

OCHOBHBIE JTAIIbI I9BOJIIOIINH )KUBOTHOI'O
MHpa

https://m.edsoo.ru

34

OBoronus KUBOTHBIX. [IpakTnueckas
paborta «3ydeHne ocoOeHHOCTEH
CTPOCHUS MMO3BOHOYHBIX JKUBOTHBIX»

0.5

https://m.edsoo.ru

35

Pa3BuTue )u3HM Ha 3eMiie 10 3paM U
nepuoaam

https://m.edsoo.ru

36

MaccoBble BBIMUpPAHUSI — DKOJIOTHUYECKUE
KPHU3HUCHI POLLIOTO

https://m.edsoo.ru

37

CoBpeMEHHBIN IKOJIOTUYECKUI KPU3UC, ETO
0COOEHHOCTH

https://m.edsoo.ru

38

CoBpeMeHHast CUCTeMa OPTaHUIECKOTOo
mupa. OCHOBHBIE CHCTEMATHIECKHE
TPYIIBI OPraHU3MOB

https://m.edsoo.ru

39

O0001eHNe U cUCTEMATU3ALMS 3HAHUH 110
TeMaM "MUKpO3BOIIONHS 1

eMaM ""MHKPO3BOITIO ee
pe3ysbTaThl”, "MaKkpOo3BOIIOLUS U €€
pe3yabTatel"/ KoHTposbHas paboTa mo
TeMe "DBoronusa"

https://m.edsoo.ru

40

AHTpOIIOJIOTHS — HayKa O YeJIOBEKe

https://m.edsoo.ru

41

Pa3BuTue npeacraBieHuit o
MIPOMCXOKICHUH YeTIOBEKA

https://m.edsoo.ru

42

MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHnas
pabora «/3yuenne ocoOeHHOCTEH
CTPOCHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
PSIMOXOKICHUEM)

0.5

https://m.edsoo.ru




https://m.edsoo.ru

43 JIBrKyILME CUIIBI aHTPOIIOT€HE3a
44 CooTHoIIIeHHE OMOJIOTHIECKUX 1 https://m.edsoo.ru
COLMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E
45 OCHOBHBIE CTaIMM AHTPONIOTEHE3a https://m.eds00.ru
46 [Taneoreneruka u NajeoreHOMHUKa https://m.eds00.ru
47 DBOJIIOLIMS COBPEMEHHOT'O YEJIOBEKA https://m.edsoo.ru
Uenoeueckue packl. [IpakTnyeckas https://m.edsoo.ru
48 pabota «3ydeHne SKOIOTrHIeCKIX 0.5
aJanTalui YeI0BEKa
49 MeXaucIuIInHAPHBIE METOIBI https://m.edsoo.ru
AHTPOTIOJIOTUU
50 3apoKIEHUE U Pa3BUTHE KOJIOTUN https:/m.edsoo.ru
Mertoasl skonoruu. JlabopaTopHas pabora https://m.edsoo.ru
51 «3yueHne MeTo0B HKOJTOTUYECKHUX 0.5
HUCCIIENOBAHUN
5 3HaueHNE SKOJOTUICCKIX 3HAHUHN AJIs https://m.edsoo.ru
YeloBeKa
53 DKoyioruveckue HakTopbl https://m.edsoo.ru
Abuotnueckue paxkropsl. CBeT Kak https://m.edsoo.ru
54 sKosoruueckuit paxtop. JlaboparopHas 0.5
pabota «BblIsiBIeHHE TPUCTIOCOOIEHUI '
OPTaHU3MOB K BIIUSTHHIO CBETa
55 Abuotnueckue paxtopsl. Temneparypa 0.5 https://m.edsoo.ru

KaK 3KOJIOTUYECKUI (akTop.




JlaboparopHas paboTa «BrisBieHue
NPUCTIOCOOICHUIT OPraHU3MOB K BIIUSHHIO
TEMITEPATYPhI»

AbuoTtnueckue GpaxkTopsl. BraxkHocTh Kak
sKosoruueckuit paxtop. JlaboparopHas

https://m.edsoo.ru

56 0.5

paboTta «AHAaTOMHYECKHE OCOOCHHOCTH

pacTeHuil U3 pa3HbIX MECT OOUTAHUS»
57 Cpensl 0OuTaHUsT OPraHU3MOB https://m.edsoo.ru
58 buonoruueckne puTmbl https:/m.edsoo.ru
59 XKuznenusie popMbI OPraHU3MOB https:/m.edsoo.ru
60 buotnueckue GpakTops https://m.edsoo.ru

3HaueHne OMOTHUECKUX B3aNMOIEUCTBUM https://m.edsoo.ru
61 JUISL CYIIECTBOBAHUSI OPraHU3MOB B CpeEJie

oOuTaHus
2 DKOJIOTHYECKUE XapaKTEPUCTUKHU https://m.edsoo.ru

TOTTYJISIITHH

OCHOBHBIE TIOKA3aTEeIH MOMYJISAUH: https://m.edsoo.ru
63 YUCJIEHHOCTb, INIOTHOCTb, BO3PACTHAS U

MI0JIOBasi CTPYKTYpa

OCHOBHBIE TIOKA3aTEeIH MOIMYJISUH: https://m.edsoo.ru
64 POX1aeMOCTh, TPUPOCT, TEMI POCTA,

CMEPTHOCTh, MUTPAIIUU
65 DKOJ0rHYecKas CTpyKTypa MOMyJIsIHI https://m.edsoo.ru
66 JvHamuKa nonyJsiuu U €€ peryJisiius https://m.edsoo.ru




KpI/IBLIe PoCTa YUCICHHOCTH MOMYJISAIUU.

https://m.edsoo.ru

67
KpuBbie BEDKUBaHHS
DKonoruyeckas HUIIA BUA. https://m.edsoo.ru
68 JlaboparopHas pabota «IIpucrnocoOnenus 0.5
CeMsIH PaCTEHHM K pacCeIeHUIo»
69 Bun xak cucrema nonynsiuuii https://m.edsoo.ru
70 3aKOHOMEPHOCTH MMOBEJCHUS I MUTPALIA https://m.edsoo.ru
YKHUBOTHBIX
71 Co00111eCcTBO OPraHu3MOB — OHOIICHO3 https://m.edsoo.ru
72 DKocHcTeMa KaK OTKPbITasi CUCTEMA https://m.edsoo.ru
7 KpyroBopot BeliecTB U MOTOK SHEPTHH B https://m.edsoo.ru
IKOCHCTEME
74 OcHoOBHBIE TTOKa3aTeNIN IKOCHUCTEMBI https://m.eds00.ru
75 DKOJOTHYECKUE MUPAMUIBI https://m.edsoo.ru
76 N3meneHnust coo0IecTB — CYKIIECCHH https://m.eds00.ru
77 [TpupoaHbIe 3KOCUCTEMBL. DKOCHCTEMBI https://m.edsoo.ru
03ep M peK. DKOCUCTEMBI MOPEH 1 OKEaHOB
73 [TpupogHbIe 3KOCUCTEMBL. DKOCHCTEMBI https://m.edsoo.ru
TYHJP, JIECOB, CTEIIEH, ITYCTHIHb
79 AHTPONOTr€HHbIE SKOCUCTEMBI https://m.edsoo.ru
20 Ypb6oskocucremsl. [IpakTuueckas pabora 0.5 https://m.edsoo.ru

((I/ISYT-ICHI/IC " OIIMCaHHEC yp603KOCI/ICTeMBI»




3aKOHOMEPHOCTH (HOPMUPOBAHUS

https://m.edsoo.ru

81 OCHOBHBIX B3aUMO/JICUCTBUI OPraHU3MOB B
IKOCHCTEMAX
MexaHu3Mbl BO3ACUCTBUS 3arpsi3HEHUN https://m.edsoo.ru
%) Pa3HBIX TUTIOB HAa CyOOpTaHN3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX
23 Buocdepa — obmiernanerapras 060g04Ka https://m.edsoo.ru
3emiu
84 VYuenue B. U. Bepnanckoro o 6uocdepe https://m.edsoo.ru
25 3aKOHOMEPHOCTH CYIIECTBOBAHUS https://m.edsoo.ru
o6uocdepsl
26 KpyroBopoTsl BemecTB u https://m.edsoo.ru
OMOT€OXUMHYECKUE ITUKITBI
%7 3oHanbHOCTE OUOChepbl. OCHOBHBIC https://m.edsoo.ru
OMOMBI CyIIN
88 YceroitunBocTh 6rochepbl https://m.edsoo.ru
89 DKOJOTHYECKUE KPUZHUCHI U UX MPUYUHBI https://m.edsoo.ru
90 BosneiicTBue uenoBeka Ha Ouocdepy https://m.eds00.ru
01 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA https://m.edsoo.ru
pacTUTEBHBIN U dKUBOTHBIA MU
92 Oxpana mpHPOIHI https://m.edsoo.ru
93 OCHOBHBIE IPUHIIUIIBI YCTOWYUBOTO https://m.edsoo.ru

Pa3BUTHS YEJIOBEUYECTBA U IPUPOJIBI




PanuonansHO€ pUpOAONOIB30BAHUE U

https://m.edsoo.ru

94 COXpaHEHHUE OMOJIOTHIECKOTO 1

pazHooOpa3us 3emMin

O00011IeHrE U CUCTEMATU3ALIMS 3HAHUN 110 https://m.edsoo.ru

TeMaM "DKOJIOTHS - HayKa O

B3aMMOOTHOIICHHSIX OPTAaHU3MOB JIPYT C

JPYTOM M HaJIOPTaHU3MEHHBIX CUCTEM C
95 oKkpy:xaroieit cpenon", "Opranusmel 1 |

cpena ooutanus", "DKOJOTHS BUIOB U

nonyssus", "IKOJI0THs COOOIIECTB.

Okonoruyeckue cucremsl”, "buocgepa -

riobanbHas sxocuctema” / KontponbHas

pabora mo Teme "Dkonorus"
96 PesepHbIi ypok 1 https://m.edsoo.ru
97 PesepHbIi ypok 1 https://m.edsoo.ru
08 PesepBHBIii YPOK 1 https://m.edsoo.ru
99 PesepBHBIi YPOK 1 https://m.edsoo.ru
100 PesepBHbIii ypok 1 https://m.edsoo.ru
101 PesepHbIi Yok 1 https://m.edsoo.ru
102 PesepHbIi ypok 1 https://m.edsoo.ru

OBHIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




IMPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJIbTaATaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEero 001ero
o0pa3oBaHus

CdopmupoBaHHOCTh 3HAHUW O MECT€ W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOJIBI U
pEIICHUH KU3HECHHO BAKHBIX COIMATBHO-ITHYCCKUX, SKOHOMHUYECKHUX,
AKOJIOTHYECKUX TIPOOJIEM YEeTIOBEUECTBA, 4 TAKXKE B PEIICHUU BOTIPOCOB
paIMoOHaIBFHOTO MIPUPOAOIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/Ie POCCUHCKUX U

3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenue cuctemoil 3HaHM 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCIOJB3YEMBIX B OMOJIOTMYECKHUX HCCIETOBAHUSIX >KUBBIX
O0OBEKTOB M JKOCHCTEM (ONHCaHHWE, H3MEpeHHe, NpOBeICHHUE
HaONIOIeHNH); CrocoO0aMM BBISBICHUS W OICHKH aHTPONOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BBbIIBUTATh TMIOTE3bl, MPOBEPATh MX SKCHEPUMEHTATbHBIMHU
cpenctBamu, (opMmynHupys 1edb HCCICNOBAaHUS, AaHATU3UPOBATH
MOJIy4YE€HHBIE PE3YNIbTAThI U JeNIaTh BHIBOIBI.

BrisiBieHre 3aBUCHUMOCTH  MEXKIY HCCIEIyEeMbIMH BEIUYHUHAMH,
00BsICHEHNE TIOTYYEHHBIX PE3yIbTATOB U (POPMYIUPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX ITOHATUN, TEOPUN U 3aKOHOB

YMeHue BIAAETh CHUCTEMOM OHOJOTMYECKHMX 3HAHHMH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONIME OWOJOTUYECKUE TEPMHUHBI M TIOHSTHUS
(XKM3Hb, KJIETKa, TKaHb, OpraH, OpPraHu3M, BH[, HMOMYJSAIMS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenmka, OWONOMMMEpBI, JUCKPETHOCTb, CAMOPETYJIALHA,
CaMOBOCIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHUYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owosornueckre Teopuu: KieroyHas Teopus 1. IlIBamna, M.
[Ineitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO MMMyHHUTeTa Il
Opnux, .M. MeuHnukoBa, XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxojacrtsa K. bapa, spomronuonHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOpHUS DIBOJIOLMHU, TEOPUS




antpororeHe3a Y. Jlapsuna; Teopust Omoreorenoza B.H. CykauéBa,
yuenne H.M. BaBunoBa o meHTpax MHOrooOpasusi U MPOUCXOXKICHUS
KyJIbTYpHbIX pacTeHuii, yudenne A.H. CeBepuoBa o0 nyrix wu
HaIpaBJIeHUAX dBoIOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IIEPBOTO MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeqoBaHus mpusHakoB [. Mennens;
CIIETVIEHHOTO HACJEeIOBaHUS NPU3HAKOB W HAPYIICHUS CLEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSAIOB B HACJIEACTBEHHOM
n3MeHunBocty H.M. BasunoBa; reHermueckoro pasHoBecus JIxk.
Xapmu u  B. BaiinGepra; 3apopgsimeBoro cxonctBa K. boapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI TaMET, KOMIIJIEMEHTAPHOCTH );

npaBwia (MuanMyMa FO. JIubuxa, SKOJOrMYecKON MHpaMUIbl YHUCe,
O6uoMacchl U SHEPTUN);

runote3bl (koanepBatHor AWM. Omnapuna, nepBuvHOrO OyiaboHa JIXK.

Xomnpaeitaa, mukpochep C. Dokca, pudosuma T. Uek)

Vmenue peiiaTb IMOUCKOBBIC OHOJIOrHYEeCKUe 3aJa4u, BbIABJIATH
MNPUYNHHO-CIICACTBCHHBIC CBA3HU MCKOY HCCIICAYyCMbIMU
OMOJIOrMYECKHMMHU O6’b€KTaMI/I, nponeccamMu W ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU IMOJTYUYCHHBIX PE3YJIBTATOB,

COCTaBJIATH I'CHOTHIIMYCCKHUE CXEMbl CKPCHIMBAHHA JI Pa3HbBIX THUIIOB
HACJICAOBAHUS NPHU3HAKOB Yy OPraHuU3MOB, COCTABJIATHL CXCMBI IICPCHOCA

BEIIECTB U SHEPTUU B DKOCUCTEMAX (I[CTIH MMUTAHUS, TTUIIEBBIC CETH)

YMeHHe YCTaHaBIMBATh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMAMU: OPTraHOMIOB, KJIETOK pAa3HBIX TKaHEH, OpraHaMu H
CHCTEeMaMH OpPraHOB y pAacTeHHWH, >KUBOTHBIX M YEJIOBEKA; MEXKAY
JTanmamMy OOMEHa BEIIECTB; ATalaMU KJIETOYHOTO IMKJIA U JKU3HEHHBIX
[IUKJIOB OPraHU3MOB; 3TallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u  ¢eHotunoMm, QenorunoMm U QpakTOpaMH CpeAbl OOWTaHUS;
NpOLECCaMU  DBOJIIOLUH;, JABWKYIIMMH CHWJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTAMH Pa3INYHBIX 3KOCHCTEM M TPHCIOCOOICHUAMH K HHUM

OpraHu3MoOB

YMmenune BBIACIIATh CYIICCTBCHHLBIC ITPU3HAKHU

CTPOCHHS BUPYCOB, KIIETOK IMPOKAPUOT U IYKAPHUOT; OAHOKIETOUHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
Ouocdeppl; CTpPOEHUS OpPraHOB W CHCTEM OpPraHoOB PACTCHHM,
JKUBOTHBIX, YCJIOBCKA, MPOLCCCOB KUBHCACATCIIbHOCTHU, MPOTCKAOIINX

B OpraHusMax paCTeHI/II\/'I, KHUBOTHBIX M 4YCJIOBCKA, OMOJIOTHYECKHUX




mporieccoB: oOMeHa BemecTB  (Merabonu3M), HHpOpMamuM U
IpeBpaIleHus] SHEPTUuH, OpOXKEHUsI, aBTOTPOPHOTO U TeTepOTPOPHOTO
TUIOB NUTaHUA, (POTOCHMHTE3a M XEMOCHHTE3a, MMTO3a, Meio3a,
ramMeToreHesa, 9SMOpHUOTEHe3a, MOCTIMOPHOHAIBHOTO  PAa3BUTHSI,
pPa3sMHOXKEHHUS, UHIUBHIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHe3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEUCTBUH HCKYCCTBEHHOIO
orOopa, CTaOWIM3UPYIOIIETO, JBIKYIIETO W Pa3pbIBAIOIETO
€CTECTBEHHOTO OTOOpa; aJJIONAaTPUYECKOI0 M CUMIATPUYECKOro
BUZ000pa30BaHusl; BIUSHUS JBHXKYIIUX CHJI 3BOJIIOLIMU HA TeHO(DOH]
MOMYJISIUH; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpeie OOWTaHus,
YyeperoBaHMsl HAIPaBJICHUM SBOJIIOLMHU; KPYrOBOPOTa BEIIECTB U

IIOTOKa SHEPIUH B SDKOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHS BBIICATH CYIIESCTBCHHBIC IPHU3HAKU
BUPYCOB, KJIETOK NPOKAPHOT H JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B U SKOCHUCTEM;
0COOEHHOCTH TMPOIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEeMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJOTBOPECHHS, pPAa3BUTUS U
Pa3sMHOXKEHHUS, UHIUBHIyaIbHOTO Pa3BUTH OpraHu3Ma (OHTOTEHe3a),
00pBOBI 32 CyIIECTBOBAaHUE, ECTECTBEHHOT'O 0TOOpa, BUI000pa30BaHMUsI,
MPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpeie OOWTaHWS, BIMSHUSL
KOMITOHCHTOB 3KOCHUCTCM, aHTPOIIOTCHHBIX H3MEHEHUH B 3KOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIICHUS YHEPTHH B

ouocdepe

YMeHue HCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMeHThI,
OWOJIOTHYECKYI0O TEPMHHOJOTHIO M CHMBOJHKY JUISl JOKa3aTelbCTBA
POJICTBa OPraHU3MOB PA3HBIX CHCTEMATHUYECKUX TPYII; B3aUMOCBS3U
OpraHu3mMoB U CpCIbl OGHTaHI/I}I; CANHCTBA YCJIOBCUCCKUX pPac,
HE00XO0AMMOCTH 3I0pPOBOT0 00pa3a *KHU3HH, COXPaHEHUsI pa3HOOOpa3us
BUJIOB M OKOCHUCTEM KaK YCIIOBUSl COCYIIECTBOBAaHHS MPUPOIBI U

YeJI0BCUCCTBA

YMeHHe KpPUTHYECKH OIICHWBAaTh WH(GOPMAIMIO OHOJIOTHYECKOTO
COJIEpKaHUs; MHTEPIPETUPOBATH ITHUYECKUE ACIEKTHl COBPEMEHHBIX
HCCIIeOBaHU B Ouosoruu, MEIOUIIMHE, OMOTEXHOJIOTUH,
paccMaTpuBaTh rI00aTbHBIC 9KOJIOTUYECKUE POOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHIO




INNEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

buonorus xax HaykKa. KuBble cucTeMBI I BX HU3YUCHUC

1.1

CoBpemeHHass OWOJIOTHSI — KOMIUJICKCHAs HayKa. DBHOJOTMYecKHWe HayKu |
u3ydaemble UMH TpoOiembl. DyHIaMEHTAIbHBIC, TPUKIAIHBIE W TTOMCKOBBIC
HAaYYHBIC UCCJICAOBAHUA B 6I/IOJ'IOFI/II/I.

3HayeHue OWONOTUM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuabl mupa. I[Ipodeccuu, cszanHbie ¢ Ouonorueld. 3HauyeHHWE OWOJOTUM B
MPAaKTHYECKOH JEATENbHOCTH YeJOBEKa: MEAWIIMHE, CEJIbCKOM XO3SIHCTBE,

IIPOMBILTIEHHOCTH, OXPaHe IPUPOBI

1.2

JKuBble cucTeMbl Kak mpenMeT u3ydeHus: Ouosjoruu. CBOWCTBA KUBBIX CHCTEM:
€MHCTBO XMMHUYECKOI'O COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIIOKHOCTb U
YHOPSII0YEHHOCTD CTPYKTYPHI, OTKPBITOCTb, caMOOpraHu3allus,
CaMOBOCIPOU3BEJEHUE, PA3APAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHHU3alMM >KMBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIETOUHbIA, TKAHEBBIM,
OpraHu3MEHHBIH, MOIYJISIUMOHHO-BUA0BO, AKOCUCTEMHBIN
(OmoreonieHoTHUECKUH), OuochepHbid. [Ipolecchl, MPOUCXOAANINE B IKHUBBIX
cucremax. OCHOBHbIE TpU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIeCTBOBaHUS

MaTepuu

1.3

Meroasl Ouosornueckoil Hayku. HaOmroneHue, wu3MepeHue, 3KCIIEPUMEHT,
cucremaTtuszauus, wmeraaHanus3. [loHdaTHe O 3aBUCHMOM M HE3aBUCUMOM
nepemenHon. [lmanupoBanue skcnepumenta. [locraHoBKa M IIpoBEpKa TUIIOTES.
HyneBass rumote3a. Ilonarue BBIOOPKM u €€ HOCTOBEpPHOCTh. Pazbpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TOJYYEHHBIX PE3yIbTaTOB.
[IpuunHbBl HCKaXEHUSI PE3yJIbTAaTOB AKCIEpUMEHTA. [IOHSATHE CTATUCTUYECKOTO

TECTA

KneTka xak Omosioruyeckasi CHicTeMa

2.1

Knerka — cTpykTypHO-()YHKIIMOHAJIbHAS €IWHUIA KUBOTO. MICTOpUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[netinen, P. Bupxo). OcHOBHBIE TOJIOKEHUS COBPEMEHHOM KJIIETOYHOW TEOPHH.
MeToabl MOJIEKYIJISIPHOM M KJICTOYHOM OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METO]{ MEYEHBIX aTOMOB, nuddepeHIraIbLHoe

ueHTpudyrupoBanme, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOdJIEMEHThL. Bona u

e€ poiib KaK pacTBOPHUTENs, peareHTa, y4yacTHe B CTPYKTYPUPOBAHHH KIIETKH,




TEIUIOperyNsiui. MuHepanbHbIe BEIIECTBA KIETKH, WX OHOJOTHYECKasl pPOJIb.
Posib KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonornueckne momumepnl. benku. AMUHOKHCIOTHBIA COCTaB  OEJKOB.
CtpykTypbl OenkoBoi Mojekynbl. [lepBuunas cTpykTypa Oenka, menTHAHAS
CBSI3b. BTOpHWuHas, TpeTU4Has, 4YEeTBEpTUYHAs CTPYKTYphl. JleHaryparus.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckne GyHKIuu OENKOB.
VYrneBoabl. MoHocaxapupl, AMcaxapH]ibl, OJMrOcaxapuibl U TMOJIHCAXaPUJIBI.
O0mwmii mmaH CTpoeHus W (PU3HKO-XMMHUUYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruyeckue QyHKIIMN yTIIEBOOB.

Jlumuael.  T'uapodunsHO-ruapodoOHbie cBoiicTBa. Kiaccudukauus aunuaos.
Tpurmuuepuasi, dhochonunuapl, BOCKH, CTepoubl. buomornueckue QyHKIUN
nunuaoB. OOIMe CBOWCTBA OMOJIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TOJTYNPOHUIIAEMOCTb.

HyxneunoBbie kucnotsl. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneoruapl. [lpuanun xkommiaementaproctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnimpanb. MectoHaxoxaenune u ouonorndeckue ¢pynknuu JTHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne wmomnekynsl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonornueckue ¢pynknuu AT®. BoccraHoBeHHBIE IEPEHOCUYNKH, UX (DYHKITUHU B
kietke. CekBennpoBanue JIHK.

CrtpykrypHast OuWONOTHs: OHOXUMHUYECKHE W OHOPU3NYECKUE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPhI OOMOJIEKYJT

23

Tumel  KJIETOK: dJyKapuoTHYecKas W  mpokapuoruueckas. CTpyKTypHO-
(G yHKIIMOHAIIbHBIE 00Pa30BaHUsI KIETKHU.

CtpoeHue mpokapuoTHYECKON KieTKd. KierouHas creHka OakTepuili W apxewu.
OcobeHHOCTH CTpOEHUsi TeTepoTpo(HOM M aBTOTPO(HON MPOKAPHOTHYECKUX
KJIETOK. MecTOo U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenne u GYyHKIMOHUPOBAHUE DYKAPUOTHYECKOW KieTku. [lnazmaruueckas
MeMOpana (tutazmanemma). CTpykTypa Iuta3MaTudeckod MemOpanbl. Tpancmopt
BEIIECTB uepe3 IUIa3MAaTHYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénnas auddys3us), aKTUBHBIM (NMEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancropt). [lomynponumaemocth MemOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJIOIMTO3: MUHOIMUTO3, (aromuTo3. Dk30uuTo3. KieTouHas cTeHKa.
CrpykTypa 1 GyHKIHMU KIETOUHOM CTEHKH pacTeHHi, TpuoOoB.

Huronna3zma. Lurozons. Llutockener. JIBwkeHue uurtoriazMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat ['onbakH, TU30COMBI, UX CTpOCHHE M (PYHKIUU. B3aumMocCBs3h
OJTHOMEMOpPaHHBIX OPraHOUIOB KJIeTKH. CTpoeHHEe TpaHyIsSIpHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [magkuit




(arpaHyisipHBIN) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas (yHKUIUS
annapara [osnbmku. TpaHcmopr BeliecTB B KIETKe. Bakyosin pacTHUTENbHBIX
kietok. Kierounsii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKUA: MUTOXOHIPUH, IUTACTUIBL.

Crpoenre W (yHKIIMM MUTOXOHIpUN M TuacTui. llepBuuHble, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOTIACTHI BBICIIIMX PACTECHUM.

HememOpanubie opranowabl kietku CrtpoeHue u  (QyHKIUM HeMeMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpodunameHTb. MBIIEYHbIE KIETKH.
Mukpotpybouku. Knerounsrii unentp. CTpoeHHE U ABHKEHUE KIYTUKOB U
pecHruek. MUKpoTpyOOUKH MHUTOILIa3MbIL. LleHTprosb.

Snpo. O6onouka sapa, XpOMaTHH, KAapHOIUIa3Ma, SAPBIMIKA, UX CTPOECHUE U
¢bynkuuu. SnepHbiii OenkoBbId MaTpukc. IIpocTpaHcTBEHHOE pPACHONIOKEHHE
XpOMOcOM B HHTep(]a3HOM sipe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BrmodeHns. CpaBHUTENbHAs XapaKTCPUCTUKA KIETOK JYKApUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)
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AccuMWISIIMSL U TUCCUMMJIALUSA — JIBE CTOpPOHBI MeTaOonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM M TreTepoTpodHBIH. YyacTue KHCIOopoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecredeHne KieTku: mnpespamieHue ATD B
oOMeHHBIX Tmporeccax. DepMEeHTAaTUBHBIM XapaKTep peaKIuid KJIETOYHOTO
Merabomm3ma. DEpMEHTHI, WX CTPOEHHE, CBONCTBA W MEXaHWU3M JCUCTBUSI.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHUYECKUX KaTaiu3aTopoB. benku-
aKTHUBATOPbl M OEIKU-UHTUOMTOPBI. 3aBHCUMOCTb CKOPOCTH (pepMEHTAaTHBHBIX
peaxkuuii oT pa3IUYHbIX (PaKTOPOB.

[lepBuyHBIiI CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. PotocuHTe3. Poib
XJoporiacToB B mporecce ¢orocunre3a. CBeroBas M TeMHOBas  (pasbl.
[TponykTuBHOCTH (OTOCHHTE3a. BnusHue pa3nuuHbIX (HaKTOPOB HAa CKOPOCTH
dboTocunHTe3a. 3HaUeHnE (PoTOCUHTERA.

XemocuHre3. PaznooOpasue opraHnu3MOB-XEMOCHHTETHUKOB: HUTPUPHUIMPYIOIIKE
OakTepuu, Keye300aKTepun, cepoOaKTepHH, BOAOPOAHbIC OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Buasl OpoxkeHus. I[IpogykTel OpoxeHUs U WX
UCIIOJIb30BAaHNUE YEJOBEKOM. AHA’pOOHbIE MHMKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONE3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl YHEPTeTHYECKOro oOMeHa. IloAroToBUTEIHHBIN
sTan. ['Mukoan3 — 6ecKucIopoAHOe pacuieryieHUue TI0KO3bI.

buonornueckoe OKHUCIEHHE, WIM KIETOYHOE JbIXaHWE. Ponb MUTOXOHApHI B
nporeccax OHMOJIOTUYECKOTO OKHCIICHHUS. [uknnueckue peaKIHH.

OxucnurensHoe ¢ochopunrposanue. [IpenmyiiecTBa a’poOHOro MmyTu oOMeHa




BEIIIECTB Tepel aHa3POOHBIM. D(PPEKTUBHOCTH IHEPreTUIECKOTO OOMEHa

2.5

Peaknun MarpuuHoro cuHresa. [IpHHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO cuHTe3a. Peann3anus HacnencTBeHHON nHopmarmn. I'eneTnueckuii
KoJ, ero cpoiictBa. TpaHckpunuus — marpuusblii cuHre3 PHK. Ilpuniune
TPAHCKPHUIILMK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancmsiiust 1 e€ sranbl. Yuactue TpancnopTHeix PHK B OmocunTtese Oenka.
VYcnoBust OumocunTe3a Oenka. KomumpoBanume amuHokuciaor. Pomb pubGocom B
O6uocuHTese Oenka.

Opranusanys reHoMa y MpoKapuoT U 3YKApUOT. Perynsius akTUBHOCTH T€HOB y
npokapuot. ['unore3a omepona (P. XKakob, K. Mano). Perynsmus oOMeHHBIX
npoueccoB B kieTke. KiieTounslil romeocTas.

Bupycsl — HekierouHsle (OpPMBI JKH3HM U OOMUraTHsle mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepuoQaros.

Bupycubie 3aboneBanus udenoBeka, uUBOTHBIX, pactenuid. CIIN]/[, COVID-19,

COIMaJIbHBIC U MCIUITMHCKUC HpO6J’I€MBI

2.6

Knerounsnii nwukia, ero mepuoabl u  perymsnus. MHrepdaza u  MUTO3.
OcoOeHHOCTH TIPOIECCOB, NpOTeKalmux B uHTepdasze. IloaroroBka KIETKH K
nenenuto. [lpecunTeTndeckuii  (MOCTMUTOTHYECKHH), CHHTETHYECKHH U
MMOCTCUHTETUYCCKUN (MTPEMUTOTHICCKUH ) TIEPHOIbI UHTEP(DA3HI.

Matpuunslii cunre3 JIHK — permkanusa. [lpunnunsr permkanun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CHHTE3, AaHTUIAPAIIEIBHOCTD.
Mexanusm perummkanuu JJTHK. Xpomocombl. Ctpoenne xpomocoM. Temomepsl u
TemoMepa3a. XPOMOCOMHBIM HA0Op KIETKHM — KapuoTwil. JIumimowmHbld u
rarmIouAHbI  HAOOpBl XpoMocoM. ['omomoruynele xpomocombl. IlomoBbie
XPOMOCOMBI.

Jlenenne kierku — muTo3. CTaguu MHUTO3a U IMPOUCXOMASIINE B HUX IPOIECCHI.
Tuner mMuto3a. KapuoknHe3 n nurtokuHe3. buosornueckoe 3Ha4eHHME MHUTO3a.
Perynsius MuTOTHYECKOTO IUKIIA KIETKU. [Iporpammupyemas KiaeTodHasi TuOelnb
— afnomnTo3.

cDYHKHI/IOHaJ'IBHafl TCHOMHKAa

Opranusm Kak OUoJIOrHyYecKas cucTemMma

3.1

OIHOKJIETOYHEIE, KOJIOHUAJIBHEIE, MHOT'OKJIETOUHbBIE OpraHU3MBbI u
MHOTOTKaHEBbIC OPTaHU3MBI.

@opMBI pa3MHOKEHHUST OPTraHU3MOB: Oecronoe (BKIOYash BETETAaTUBHOE) U
moyioBoe. Buael  Oecrmonoro  pasMHOXKEHUS: TMOYKOBAaHWE, CHOPYJISLHUS,
(dbparmeHTaIus, KJIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [1onoBeie KieTKH, WK TameTbl. Meiio3. Ctaguu meinosa.

IToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cmpicin mMelio3a




U IIOJIOBOTIO IIporecca. Meo3 ¥ €ero MeCTO B JKU3HEHHOM LIUKJIE OPraHU3MOB.
[Ipen3aponpimeBoe pasButhe. ['ameroreHe3 y >KMBOTHBIX. [lojioBBIE Keme3bl.
OOpazoBanue U pa3BUTHE TMOJIOBBIX KiIeTOK. CrnepMaroreHe3 U OOTEHE3.
Crpoenne mojoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHATIBLHOE pPa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WNunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jisarymkn). Jpoonenne. Tunsl qpodnenus. OcobeHHOCTH
NpoOJieHrsT MJICKOMUTAIOMIMX. 3apOAbIIIeBble JIUCTKU (TacTpysiius). 3akiaaka
OpraHoB W TKaHEW W3 3apOJBIIIEBbIX JIUCTKOB. B3auMHOE BIMSHHE 4YacTel
pa3BHBAIOLIETOCS 3apofbla (3MOpUOHANbHAs WHAYKIMA). 3akjiagka IJIaHa
CTPOEHMS KMBOTHOIO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN T'€HOB.
Bnusaue Ha >MOpHOHaAbHOE pAa3BUTHE PA3JIMYHBIX (DAKTOPOB OKpYXKaroIien
cpensbl.

Poct u pazurtue xuBoTHbIX. [locTamMOpronansHbIi epuo. [Ipsimoe u HenpsMoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CrO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buosiormueckoe 3HAaY€HHWE MNPSIMOTO W HENPSMOIO Pa3BUTHA, HX
pacnpocTpaHeHue B mnpupone. Tumbl pocta KXUBOTHBIX. DakTOpbl peryisuuu
pocTa KHMBOTHBIX M denoBeka. CTaguu MOCTAIMOPHOHAIBHOTO PAa3BUTHUS Y
YKUBOTHBIX U 4esoBeka. [leproasl oHTOreHesa yenoBeka.

Pasmuoxxenue wu pasButue pacteHuil. ['amerodutr u crnopodur. Meiioz B
KU3HEHHOM IMKJIe pacteHuil. OOpaszoBaHHe cIop B Ipolecce Menosa.
I'amerorenes y pacrenuil. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTENIBHBIX
opranu3moB. J[BOIHOE OIJIOOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue U

pa3BuTHE ceMeHH. MexaHU3MBbl PEeTyJsLUN OHTOI'€HEe3a Y paCTEeHUI U )KUBOTHBIX

3.2

Ucropust craHOBIEHWST W pPa3BUTHSI TEHETHMKM Kak Haykd. (OCHOBHBIC
TCHCTUYCCKUEC IIOHATUSA U CHUMBOJIBI. FOMOHOI‘I/I‘IHBIG XpOMOCOMI:I, AJIJICJIBHBIC
ICHbl, AJIBTCPHATUBHBIC INPU3HAKYU, JAOMHMHAHTHBIM M PELECCUBHBIA IPU3HAK,
TOMO3HUTOTa, TETEePO3UT0Ta, YHCTass JIMHUS, THOPUIBI, TEHOTHI, (EHOTHII.
OCHOBHBIE ~ METOJbI ~ TC€HETHUKH: THUOPHIOIOTHYCCKUNA,  ITUTOJIOTHUYCCKUH,

MOJIEKYJIAPHO-T€HETUYECKU I

3.3

Monorubpuanoe ckpemuBanue. [1epBorit 3akoH MeHenst — 3aKoH eTMHO00pa3ust
ruOpugoB mepBoro mnokoneHus. IlpaBuino nomuHHpoBaHUS. BrTopoil 3akoH
Menpaenss — 3aKOH pacUIeIUIeHUs IpU3HAKoB. lluTonormueckue OCHOBBI
MOHOTHOPUAHOTO CKpelrBaHus. [ umoTe3a 4ucToThH TaMer.

AHanu3upyloiiee ckpeumBaHue. IIpomMexyTOuHbIM XapakTep HaclieIOBaHUs.
Pacmienyienue npru3HakoB IpU HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemmBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO

HacJaeJOBaHUs IIPU3HAKOB. HI/ITOJ'IOFI/ILICCKI/IC OCHOBBI ,I[I/IFI/I6pI/II[HOFO




CKpELIUBaHHUs.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotet T. Moprana. CueruieHHoe
HACJICOBAHUE T'€HOB, HAPYIIECHUE CLEIUICHUS MEXNYy IeHaMH. XPOMOCOMHas
TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OIpENEIeHHs] 1oJa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII U rereporaMeTHbii 1moi. I'eHeTndeckas
CTPyKTypa IOJIOBBIX XpomocoM. HacnenoBaHme NpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cucrema. [lmedoTponuss — MHOKECTBEHHOE ACHCTBUE
resa. MHOXECTBEHHBIM aiuieau3M. B3auMoaeicTBUE HEaUIeIbHBIX TI'EHOB.

Komnnemenrapuocts. Onucras. [Tonumepus

3.4

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun peHotuna. I3sMeHuYMBOCTb
npu3HakoB. KayecTBEeHHbIE M KOJWYECTBEHHbIE MPU3HAKU. BUIbBI M3MEHUYMBOCTU:
HEHACJICACTBEHHAs N HACJICACTBCHHASL.

MomudukanionHass ~ U3MEHYUBOCTb. Pomb cpenbl B (OPMHUPOBAHUU
MOIM(UKAITMOHHOW M3MEeHYMBOCTH. HopMma peakiinu npuzHaka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HWoranncen). CpoiictBa MOaU(pHUKAIIMOHHON
H3MEHYUBOCTH.

I'enoTunmueckas n3MeHYUBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUYHUBOCTU. BUIIBI
TCeHOTUITMYECKON M3MEHUYNBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunaTtuBHasT W3MEHUMBOCTh. MeHo3 © TOJIOBOWM TIpOIlecC — OCHOBA
KOMOMHATUBHONM M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUUBOCTUA B CO3JaHUU
TEHETUYECKOT0 Pa3HO0Opa3us B Mpe/eniax OAHOTO BU/IA.

MyTanroHHass ”3BMEHYMBOCTh. BHJIbI MyTaluii: T€HHbBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbIE W WHAYUWPOBAHHbIC MYyTalluu. fepHbIE M UUTOIJIA3MATUYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBbIE MyTallK. [IpuurHbI BOSHUKHOBEHUS! MYTaIIH.
MytareHsl ¥ HMX BAMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
mporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleacTBeHHON n3MenunBocty (H.U.

BagsuoB). BHesgepHast ”3BMEHUNBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapoaHas MporpaMMa HMCCIEJOBAHUS TE€HOMa
yernoBeka. MeToabl  HM3Yy4YeHUsS TEHETUKM  YeNIOBEKa: T'€HEaJOrMYecKuid,
OJIM3HEIIOBBIA, LIMTOreHETUYSCKUH, MOMYJISIIUOHHO-CTaTUCTUYECKH,
MOJIEKYJISIPHO-T€HETUUECKUH. CoBpeMeHHOE onpeacIcHue TeHOTHUIIA;
MOJJTHOT€HOMHOE CEKBEHHUPOBAHHME, TEHOTUITUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[II1P-anamu3a. HacmencrBenHple — 3a0oiieBaHHMS  YelIOBeKa. | €HHBIE U
XPOMOCOMHBIE Oose3Hn YeI0BeKa. bonesnu c HACJIEICTBEHHOU
MPeIPacoI0KEHHOCThIO. 3HAYCHHE MEAMIIMHCKOW T'€HETUKU B MPEIOTBPAILICHUU

M JICYCHNH I'eHETHUYECKUX 3a00yeBaHMi yestoBeka. CTBOJIOBEIE KIIETKH




3.6

JloMecTuKalus U ceseKIus. 3apoXkIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKACHUS W MHOT000pasus KyJIbTYPHBIX PACTCHUIA.
Ponb ceneknuu B co3aHuu COPTOB PacTeHMd M MOPOJ KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACIEACTBEHHOW u3MeHumBocTH H.U.
BaBuioBa, ero 3HaueHue ISl CENEKIIMOHHON pabOTHI.

Metoabl  CeNneKIMOHHOW paboThl. VMCKYCCTBEHHBI OTOOp: MAaccoBBIM U
VHIUBUYTbHBI. Ortanel KOMOWHAIIMOHHON CEJIEKIIUH. UcnriTanue
MpPOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OLEHKH
(eHoTUna MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ MoMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEeIeKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKUM MyTareHe3 Kak HWCTOYHUK MyTalud Yy KyJIbTYpHbIX GopM
opranu3moB. Mcrons3oBaHWE€ TEHOMHOIO PEIAKTUPOBAHUS M METOJOB
pexombunanTHbIX JIHK nmst momy4deHus: HCXOMHOTO MaTepuaia JJist CEIeKIUH.
[Mony4yenne mnonuruionioB. BHyTpuBHIoBas rulpuausaiysa. biuskopoacTBeHHOE
CKpelllMBaHue, Wi MHOpuauHr. HeponcTBeHHOe CKpelBaHHWEe, WM ayTOPUIMHT.
I'erepo3uc u ero mpuuunsl. Mcnonbs3oBaHue rerepo3uca B cenekiuu. OTaanéHHas
rubpumaiyst. [IpeogoneHne Oecruioquisi MEXBUIOBBIX THOPUAOB. JlocTrkeHus

CCIICKIIMH paCTeHI/Iﬁ U XXKMBOTHBIX

3.7

OOBEKTHI, UCMONB3YEMbIE B OMOTEXHOJIOTUH, — KIIETOUHBIC U TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MbI, HMX  XapakTepucTuka. TpaauuuoHHas  OHWOTEXHOJOTHS:
xjieboneueHne,  MOJydeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOJEIHE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[TpousBoacTBO  Oenka, AMHHOKHMCJIOT Y  BHUTaMHHOB. UckyccrBeHHOE
OIUTOIOTBOpEHUE. PEKOHCTPYKIMA SHLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTaUUu SAEp KIETOK.

XpoMOCOMHAasi W TIeHHasg WHXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexkomOmHanTHbIX JIHK. JlocTmkeHus ¥ TMepCHeKTHBBI
XPOMOCOMHOM M TEHHOM WHXXEHepuu. MeaunuHckue OWOTEXHOJIOTHH.

Hcmonns30BaHue CTBOJIOBBIX KJIETOK

Cucrema U MHOTOOOpa3ne OPraHMYECKOro MUpa

4.1

buonoruueckoe  pazHooOpasue  opranusmoB.  CoBpeMeHHass  cHCTEMa
opranudeckoro wmwupa. llpuHImnbel knaccupukanuu opraHu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOCHUS M KHU3HEACSITETbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
baktepuu, apxeu, oJHOKJIETOUHbIE T'PUOBI, OJJHOKJIETOUHbIE BOAOPOCIH, APyrue
npotuctsl. KonoHuanbHble Opranu3msl. J[BUKeHNE OTHOKIETOYHBIX OPraHU3MOB:
amMEOOUIHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa y OJAHOKJIETOUYHBIX OPTaHU3MOB.

Pa3npakxuMoCTh y OJTHOKJIETOUHBIX OPraHU3MOB. TakcuChl




4.2

MHorokJieTouHble pacTeHHs. B3anMOCBsA3b YaCcTE€ld MHOTOKJIETOYHOTO OPTraHU3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranusm
Kak enuHoe 1enoe. TkaHu pacTeHuid. TuUNbl PacTUTENBbHBIX TKaHEM:
oOpa3zoBarenbHas, TOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobeHHocTr CcTpoeHus, PYHKIMHI U pacHoJIOXKEeHUsI TKaHEeH B OpraHax pacTeHHM
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BereraTtuBHbIC M reHEpaTUBHbBIE OPTraHbl pacTeHUl. @YHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[Bu>keHre MHOTOKJIETOUYHBIX PACTEHUN: TPOTTU3MBI U
Hactuu. llornomeHue BOABL, YIJIEKUCIOTO Tra3a U MHUHEPAIbHBIX BEIIECTB
pactenusmu. J[pixanue pactenuid. {uddysus ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpaHncnopTHBIE CHUCTEMBI pacTeHuil. Beigenenuwe y pacrteHuil. 3amura y
MHOTOKJIETOUYHbIX pacTeHui. Kyrukyna. CpencrBa macCHBHOM M XUMHYECKOU
3amuThl. OUTOHIIHUIBI.

PasgpaxxuMocTe M perynsnuus y OpraHu3sMoB. Pa3zapaxumocTe W peryisius y

MHOTOKJICTOYHBIX paCTCHHﬁ. PocTtoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOroKkneTouHsle  KMBOTHbIE. B3anMMOCBS3p  4YacTe€l  MHOTOKJIETOYHOI'O
opranusma. TkaHH, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPTraHH3Ma.
Opranusm kak eauHoe nenoe. ['omeocras. TkaHu KUBOTHBIX M YeOBEKa. THUIIbI
KUBOTHBIX TKaHEH: JIUTEIUalbHas, COCIWHMTENIbHAs, MbIIICYHAs, HEPBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA H PaCIONOXKEHUS TKaHEH B oOpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CHCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblli 1 BHYTpeHHMI ckeneT. CTpOE€HUE W THUIIBI COEIMHEHUS
KOCTEH.

JIBm>kxeHne MHOTOKJIETOYHBIX JKHMBOTHBIX. IluTtanue xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue KUBOTHBIX. KokHOE npixanue. XKabepHoe u
JIErOYHOE JhIXaHUE.

JIpIxaHue TMO3BOHOYHBIX >KWBOTHBIX. OBOJIOIMOHHOE YCIOXKHEHHE CTPOCHUS
JIETKUX II03BOHOYHBIX >KMBOTHBIX. JIpIXaTelabHas cHCTeMa dejioBeka. MexaHu3m
BEHTWJISILIMM JIETKUX y NOTHL M MIIEKONUTAOIMX. TpaHCHOpT BEUIECTB Y
Opranu3MoB. TpaHCIOPT BEHIECTB y KUBOTHBIX. KpoBeHOCHas cucrema u €€
OpraHsbl. KpoBeHocHasg  cucremMa  MO3BOHOYHBIX  JKHMBOTHBIX. Kpyru
KpOBOOOpaIieHusl. JBONIOIMOHHBIE  YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. BblaeneHune y opraHu3mMoB. Beinenenue y
*KUBOTHBIX. COKpaTuTeNbHbie Bakyoau. Opransl BeigeneHusa. CBsI3b MOJIOCTH Tela
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMamMu. BrpineneHue y MO3BOHOYHBIX
KUBOTHBIX. 3alIUTa y MHOTOKJIETOYHBIX KHUBOTHBIX. [lOKpoBBI U HX

IIPOU3BOJIHBIE.




PaznpaxumMocTs U perynasauus y opranu3MoB. Pa3ipa)kuMocTh y OJTHOKJIETOUYHBIX
opranu3moB. Takcucel. Pa3znpaxumMocTs M peryisiliuss y MHOTOKJIETOYHBIX
pactenuii. PocToBble BellecTBa U UX 3HAYEHUE.

HepBhas cucrema u pediexTopHas peryisius Y MHOTOKJIETOUYHBIX KUBOTHBIX.
HepBhas cuctema u e€ otensl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOSHUSI HEPBHOM
CHUCTCMBI Y ) XKUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMm sl 3hHEKTUBHON (DYHKIIMOHATBLHON
aHHOTaIUU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA

OpranusM 4enoBeKa U €ro 340pOBbe

5.1

Opransl 1 cUCTEMBI OPTaHOB uyenoBeKa. OTAEbl TOJIOBHOTO MO3ra MO3BOHOUYHBIX
KHUBOTHBIX. Pedmekc u pednekropnas nyra. be3ycioBHBIE U YCIOBHBIC
pednexcel. ['ymopanbHass peryssius U SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yenoBeka. JKese3bl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBuEe TOPMOHOB.
B3auMocBsi3p HEpBHON W SHIOKPUHHOW cucTeM. [umoTtamamo-runodusapHas

cucrema. Pedekc u pedaexropnas ayra. beaycioBHble u yCIoBHBIE peieKChl
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3ammra opranusma ot Oone3Heil. IMMyHHas cuctema uenoBeka. KineTouHslii u
TYMOPaJIbHBIA MMMYHHUTET. BpoXAEHHBINH, NpHOOPETEHHBIN crenuduyecKuii
WMMYHUTET. Teopuss KJIOHaJIbHO-CENeKTHBHOTO wuMMyHHTeTa  (I1.Dpnmx,
®.M.beprer, C.Toneraa). BocnamuTenpHble OTBETHl OpraHu3MoB. Poib

BPOKIEHHOTO UMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUI
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KpoBenochnas cucrema u e€ opranbl. Cepjie, KpOBEHOCHbIE COCYAbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ peryssmus
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Jpixanue yenoBeka. [uddy3us razoB yepe3 MOBEpXHOCTh KIETKU. J[pIxaTenbHas
cuctema 4yesnoBeka. JlpIxaTrenpHas NOBEPXHOCTh. Perynsums — AbIXaHUS.

JIpixareabHbIe 00BEMBI

5.5

[MumeBaputenpHas cucremMa uenoBeka. OTIENbl NHILEBAPUTEITHHOTO TpPaKTa.
[TumeBapuTenbHble  kKene3bl.  BHYTpPUIIONOCTHOE M BHYTPHUKJIIETOYHOE

MUILEBAPEHUE

5.6

[TokpoBel M ux mnpousBogHble. Opransl BbiaeneHus. I[louku. CrpoeHue u
¢dbyHkunonupoBanue HeppoHa. OuUIbTpaIHs, CEKpelHs U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MbI paboThI OpraHoB BeiaeneHus. OOpa3oBaHUe MOYH Y YEJIOBEKa

5.7

ILBI/I)KGHI/IG YyelloBeKa: MblIeuHas cucteMa. CKeJeTHBIC MbBIIIOBI X1 HUX pa60Ta.

CrtpoeHue u TUIIBI COEAUHEHUST KOCTEN

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtononHass  Teopuss Y.  JlapBuna. Ilpennocwiiky — BO3HUKHOBEHUS

napBuHU3Ma. JKu3Hb 1 HaydHad JedaTenbHocTh Y. JlapBuHa.




JBrkymue cuisl 3Boironuu BUIoB 1o Y. JlapBuHY (BbICOKash MHTEHCHUBHOCTb
pasMHOXEHHSI OpraHU3MOB, HACJEJICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmnenne cunternyeckor teopuu sBomonuu (CTD). HelirpansHas teopus
sBomtoru. CoBpeMeHHast HBOJIOIUOHHAS OMOJOTrHsl. 3HaYCHHUE 3BOIOIMOHHOMN

TEOpHH B (HOPMUPOBAHUM €CTECTBEHHO-HAYYHOU KAPTHHBI MUPa

6.2

[Momymnsimust kKak dJeMeHTapHas eauHuia SBomonuH. COBpEeMEHHBIE METOIbI
OLIEHKH TEHETUYECKOro pa3sHooOpa3ust M CTPYKTYpbl mnomynsuuil. V3meHenue
reHooHAa MOMYJSIIUK KaK »JIEMEHTapHOE 5SBOJIOIUMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (QaKTOpPhl (ABWKYIIME CHIIBI) O3BOJIONUU. MyTaluOHHBINA
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiid reHOB — ciyuvaifHble
HEHANpaBJIEHHbIE M3MEHEHUS 4YacToT ajulesnedl B momymsuusx. Oddekr
OCHOBATEJIA. Murpanum. N3onsius MOMYJISIIAMN: reorpaduyeckas
(mpocTpaHCTBeHHAas1), OHMoIornyecKas (pernpoayKTUBHAS).

EcrecTtBeHnplii  oTOOp — HampaBmstoni  (akTtop dBomonun.  Dopwmbl
€CTECTBEHHOTO0  0TOOpa: JBWIKYIIUHA, CTAaOWJIM3UPYIOIMIUNA, pPa3phIBAIOIIHI
(mm3pynrruBHbIi). [TonoBoit oT6Op.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yjlbTaT  MHUKPOIBOJIOLHUU.
Bo3nukHOBeHME  mpHCMOCOONIeHM y  opraHu3MoB.  Apomopdo3bpl U
uauoamantanuu. [IpuMepsl npucrnocobieHuid y opranu3MoB. OTHOCUTEIIBHOCTD
MPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero «kputepuum u cTpykKTypa. BumooOpa3zoBaHume Kak pe3yibTar
MUKpOdBOIonMK. M3omsanus — ximrodeBoil ¢akrtop BumooOpaszoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHUSI: aJIONaTPUIECKOe (reorpaduueckoe),
cUMMAaTpudeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IIOJIUILJIOUIU3AIINS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl HopMUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3Hsl.

Ponb 3BomtonnoHHON OnooruK B pa3pabOTKE HAayYHBIX METOAOB COXpaHEHUs
Ooropa3zHooOpasusi. MUKpPOIBOIONUS U KOIBOJIOLHS IMApa3UTOB U UX XO3S5EB.
MexaHu3mbl HOpPMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc Hel

6.3

MGTOI[I:I HU3YUCHUS MAKPO3BOJIOIHWH. ITaneonTomorudyeckue MCTOAbI HN3YUCHUA
sBomtorun. [lepexomanabie GOpMBI U PHITOTEHETUYECKHUE PSIBI OPTaHU3MOB.
buoreorpaduueckue Metoasl n3yuenus sBontonuu. CpaBHeHne (Gyiopsl U GayHbI
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue odiaactu 3emiun. Buasl-oHaeMuKku u
PEIUKTBHL.

OMOpHOIOTHYECKHE U  CPaBHUTEIBHO-MOPPOJOTUYECKUE METOAbl H3yYEHUS




3BOJIIOIINUA. I'eHeTndyeckne MeXaHU3MEI 3BOJIOIIMM OHTOI'€HE3a U IIOABJICHUS
3BOJIOIIMOHHBIX HOBIICCTB. I"'omonoruunsie n AHAJIOTUYHBIC OpraHbl.
Pynmumentapaple  opraHbl W aTaBU3MBL.  MOJEKYISIpHO-TEHETHYECKUE,
OMOXMMHUYECKAE W  MaTeMaTHYECKHE  METOIbl  HM3YYCHHS  HBOIIOIUH.
I'oMonoru4unbIe TI'€HEL COBpeMeHHBIe MCTOABI IMMOCTPOCHUSA (bI/IJIOFGHeTI/I‘IeCKI/IX
JICPEBBEB.

XPOMOCOMHBIE MYTAITUH U BOJIOIHSI TCHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWia) 3BoIONMH. HeoOpaTMMOCTh HBOIOIHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIUN

6.4

Hayunple rHMmOTE3sl NPOUCXOXKIEHUS SKM3HM Ha 3emse. AOuWoreHes wu
nancnepmus. JJoHaydHbIE MPEACTABICHUS O 3aPOKICHUU KU3HU (KPEAIMOHU3M).
['mnoTte3a MOCTOSTHHOTO CaMO3apOXkKACHUS KU3HU U €€ OMPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxkneHue Ku3HU U
acTpoOHOJIOTHS.

OcHoBHBIE 3Talbl HEOpraHWYecKoW 3Boitouuu. llnanerapnas (reonormueckas)
IBOMIONUS. XHWMHYECKas »dBOJIONMSI. AOHOTEHHBIM CHHTE3 OpraHUYECKHX
BemecTB u3 Heopranmueckux. Ombir C. Mumiepa u I'. Opu. OG6pa3oBanue
nosnMepoB U3 MoHoMepoB. KoanepBatHas runote3a A.M. Onapuna, runoresa
nepsuyHoro Oynpbona JIx. XonneitHa, renermueckas rumore3a I'. Mémnepa.
Pu6osumer (T. Yek) m runore3a «vmpa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hctopusa 3emnn u meroapl e€ usydeHus. Mckomaemble OpraHM4ecKHE OCTaTKH.
I'eoxpononorust u e€ Meronasl. OTHOCHUTENBHAS W a0CONIOTHAS T€OXPOHOJOTHSL.
I'eoxpoHonoruyueckas 1mKasa: 0HbL, APbl, HEPUOJIbL, FTTOXH.

HavaneHele 3Tanel opranndeckoil 3poirounu. [losiBieHne m 3BOMIONUS NEPBBIX
KIETOK. OBOJNIONHS MeTa0onu3Ma. BO3HHKHOBEHHME TMEPBBIX OKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBONIOIMOHHOE TMPOUCXOKICHUE
BUpYyCcOB. IIpoucxox/ieHHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPYNI MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl ABOJIONHMHA BBICIIKUX pacTeHuil. OCHOBHBIE apoMop(h o35l
pactrenuii. Bpixony pactenuii Ha cymry. [losBieHue CHOpoOBBIX pacTEHUM |
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE dTallbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie X0op/10BbI€ KUBOTHBIE. JKU3Hb B BO/IE. DBOJIOLMS MO3BOHOYHBIX.

[Tpoucxoxaenne ampubmii 1 pentwinii. [IpoucxoxxaeHne MIEKOMUTAIOMUX U




ntul. [lpuHnun kmoyeBoro apomopdosa. OcBoeHUEe OECIO3BOHOYHBIMHU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIH.

PazBuTue xu3HM Ha 3emiie IO 3paM U MEepUoJaM: apxeu, IPoTepO30id, MaIeo30u,
Me3030#, KaiHO30M. OOmas XapakTEepHCTHKAa KiIMMaTa M TE€OJOTHYECKHX
nporieccoB. [losiBIeHUE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHUE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBINA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — 3KOJOTHYECKHE KPHU3UCHl mpouuioro. [lpuumHbl u
CIEACTBUSI MACCOBBIX BbIMUpPAaHUH. COBPEMEHHBIM AKOJOTMYECKHI KPHU3UC, €TI0

0COOEHHOCTH

6.5

Paznensr w 3agaum anTpomnosiorud. Metonbl aHTpononorud. CTaHOBIEHUE
MPEACTABICHUH O MPOUCXOKACHUH yeoBeka. COBpEeMEHHbIE HAYUHbIE TEOPUH.
CxoacTBO 4enoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3M0IIOTO-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTINYMS YeIOBEKa OT KUBOTHBIX. [IpsIMOX0XkKI€HHE U KOMILIEKC
CBA3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAJILHON
CUCTEMBI.

JIBmokymue cuibl ((pakToOpbl) aHTPOMOTeHe3a: OMOJOTHYECKHE, COIHATbHBIC.
CooTHoIIeHEe OMOJIOTHYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.
OCHOBHBIE CTaIMH aHTPONOreHe3a. ABCTPATONUTEKN — IBYHOTHE MPEAKHU JIIOAEH.
UenoBek  ymensblii, TE€pBbIE HM3rFOTOBJICHUS oOpyaud Tpyaa. Yenosek
OpSIMOXOAAIIMA M TEpBBIM BBIXOA JoAel 3a mpenensl Adpuku. Yemosek
reienp0epreckuii — oOmuUi TpeqoK HEaHAepPTATbCKOTO YelIOBEKa U YelIOBEKa
pasymHoro. YenoBek HeaHIEPTATbCKUM KaK BHJ JIIOJAEH XOJOJHOrO KiuMMara.
UenoBek pa3yMHbI COBPEMEHHOTO THIIA, JIEHUCOBCKUU YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamMmu AQpukm.

DOBOJIIOLUS COBPEMEHHOTO 4YeNoBeKa. ECTECTBEHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTalmoHHBIA Tporiece U noauMopdusm. TlomynasirmoHHbIE BOIHBI,
npeid reHoB, Murpanus 1 «3h(exT ocHOBATENs» B MOMYJISAIUSIX COBPEMEHHOTO
YeJIoBeKa.

UYenoseueckue pacel. Ilonstue o pace. bonbmmume pacel:  eBporeougHas
(eBpasuiickasi), aBCTpajO-HErpOWIHAs  (PKBATOpHUAJbHAS), ~ MOHTOJIOMIHAS
(a3maTcko-aMepukaHcKas). Bpemss u myTu pacceieHHs] uyelgoBeKa MO IUIaHETe.
EnunctBo  yenoBeueckux pac. HayuHas  HecOCTOSITENBHOCTH — pacu3Ma.
[TprcmocoONeHHOCTh YeNOBEKa K PAa3HBIM YCIOBHUSAM OKPYXKAIOMICH Cpebl.
Brnussane reorpaduueckoit cpenst u  apeiida TEHOB Ha MOPQOJIOTHIO U

(hU3HOSIOTHIO YeIIOBEKa

DKOCUCTEMBI U TIPUCYILIE UM 3aKOHOMEPHOCTH




7.1

Paznensl u 3agaun sxonoruu. CBsi3b 3KOJOTUU C APYTUMHU HAyKaMHU.
Metoner skonoruu. lloneBeie HaOMIOAEHUS. DKCHEPUMEHTHI B  DKOJIOTHUHU:
NpUPOAHbIE W JiabopaTopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT

OKPY’KaIOIIEH Cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJIO0ATbHBIN

7.2

Oxonorndeckue (GakTopel W 3aKOHOMEPHOCTH X nedctBus. Kiaccudukarus
AKOJIOTUYECKHX (PAKTOpOB: aOMOTHYECKHE, OWOTHYECKHE, aHTPOIIOTCHHBIC.
OOume 3aKOHOMEPHOCTH JIGHCTBHS 3KOJOrWdyeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6Gux). TonepanTHOCTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OpPTraHU3MBI.

AbGuoTtndeckue ¢akToprl. CBET Kak sKojoruueckuii daxrop. JleiicTBue pasHbIX
Y4acTKOB COJIHEUHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHUE TPYIIIBI
pacTeHUil M JKMBOTHBIX IO OTHOLIEHHMIO K cBeTy. CHrHaimbHas pojb CBETa.
DoTONEPUOAU3M.

TemmepaTypa kak »dkosorudeckuid Qakrop. JlelictBue TemmepaTypsl Ha
opranusmsl. [ToMKUIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHnocte kak 9konormueckwii  paktop. [IpucmocobneHust pacteHuil K
noJyiepKaHuto BoxHoro Oamanca. Kmaccudukarust pacTeHHid MO OTHOIICHUIO K
BoJie. [Ipucnocobaenus >KUBOTHBIX K M3MEHEHUIO BOJJHOTO PEXKHMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3JyILIHAs, ITOYBEHHAas,
ryOWHHAs  TMOANOYBEHHAs, BHYTPUOpPraHu3MeHHas. DOU3NKO-XUMHUYECKUE
0cOOEHHOCTH cpel oOHuTaHus OpraHu3MoB. llpucrnocoOneHusi OpraHu3MOB K
’KM3HH B Pa3HBIX Cpeax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMbL. CYyTOUHBIE U TOJIUYHBIE
putMbl. [IpHcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBHMA
KHU3HH.

Kuznennsie Gopmbl opranu3moB. [loHsTHe 0 *u3HeHHOH (opme. KuzHeHHBIE
(dbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpPAaBbl,
oJlHoJIeTHUE TpaBbl. JKu3HeHHbIE (DOPMBI JKUBOTHBIX: THUIPOOHOHTHI, T€OOHOHTHI,
a3poOHoHTHI. OCOOEHHOCTH CTPOSHHS U 00paza )KU3HH.

buotnueckue ¢akropbl. Buasl OMOTHYECKHX B3aMMOJCHCTBHUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOU03 U ero ¢opmel. [lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPaAHTCTBO, HaxXJICOHUYECTBO). Herpoduueckue
B3anMOJIeiicTBUS  (Tomuueckue, (Qopudueckue, (Habpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJEHCTBHI JUIS CYIIECTBOBAaHUS OPraHU3MOB B cCpeje

oOutanus. [I[puHIIUI KOHKYPEHTHOT'O UCKITIOYESHHUS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU momyisinuu. llomynsmus kak Ouosoruueckas

cuctemMa. Posib HEOTHOPOAHOCTH Cpeibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH




Ouosioruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI MOIYJISIHI.
OCHOBHBIE TMOKa3aTEeNN MOMYJALHUUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
IIOJIOBAst CTPYKTypa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTS,
MUTpaLUL.

OKkojorudeckas CTpykrypa mnonyiasinuu. OIeHKa YHCIEHHOCTH IOMYJIALINU.
JluHaMuKa nomyisauuu U e€ peryisilus. bUOTHYecKud MOoTeHUuUan MOILYJISLUN.
MonenupoBanue IOUHAMMKM —Nomyiasnud. KpuBble pocTa  YHMCIEHHOCTH
nonymnsiuuu. KpuBble BbDKMBaHMSA. Perymnsanus 4MCIEHHOCTH IMOMYJISLUH: pOJIb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

[TonsiTue 00 »SKoONOTMYECKOW HuUme BUAa. Mectoobutanue. MHoOroMmepHas
MoJenb dKkonorndyeckod Humm Jx.M. XarunHcona. Pazmepsl 3KOJOTHMYECKOH
Huy. [loTeHnnanbHas U peain30BaHHAs HULIH.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. BuIbl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS WM  MHUIpalMid  KMBOTHBIX.

buonornueckne nHBa3zun YYXKCPOAHBIX BUI0B

7.4

CoobOmectBa opranu3MoB. buomneHo3 u ero crpykrypa. CBs3u MeXIy
opranm3MamMu B OuWOIleHO3e. DKocucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). OyHKIHOHATBHBIE OJIOKM OPTaHU3MOB B JKOCUCTEME: MPOAYIECHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHU. Tpoduueckue Lenu U CETH.
AbGuoTtndeckue 010ku dKocucteM. [1ouBel M Wbl B 3KOCHCTeMaX. Kpyrosopor
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeNM 3KOCUCTEMBbI. buomMacca u mpoayKuus. DKOJIOTHUECKHE
MUPaMH/IbI YUCeN, OOMAaCChl U YHEPTHH.

HanpaBneHnnbsle 3aKkoHOMEpHBIE CMEHBI COOOIIECTB — cyKueccud. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM M WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3ACHCTBUS Ha
cykueccun. KnmnmakcHoe coobrmiectBo. bruopaznooOpasue u MmoHOTa KpyroBOpoTa
BEIIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

[Ipupogubie HSKOCHCTEMBI. AHTPOINOIE€HHBIE HSKOCUCTEMBI. ATPOIKOCHCTEMA.
ArpotieHo3. Paznuums Mexxay aHTPOIIOT€HHBIMU U IIPUPOIHBIMU SKOCUCTEMAMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u
¢dayna. CuHaHTpOnHM3aUs TOpOACKOH dayHbl. bromornueckoe u X03sIiCTBEHHOE
3HAYEHUE arpod’KOCHCTEM M ypOO3KOocHUCTeM. 3aKOHOMEPHOCTHU (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[IepeHoc sHEpruM U BEWIECTB MEXIAY CMEKHBIMH 3KOCUCTEMAMHU. Y CTOMYUBOCTH
OpraHU3MOB, TMOMYJSIMUA H SKOCHUCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmennmanerapHas o0Oojouka 3emiid, TA€ CYIIECTBYET WU




CylllecTBOBaja >kKM3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctan. KuBoe BeriecTBo 6Mochepsl U ero GyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCcTH Onochepsl Kak
mI00aNbHOM  JKOCcHCTeMBl.  JluHamMuuyeckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemiecTB M OHOT€OXMMHYECKHE IMKJIbI (yryiepoia, a3oTa).
PurmuunOCTS siBNEHMI B Onocdepe.

3onanbHOCTh OMocheprl. [lonsarrne o 6uome. OCHOBHBIE OMOMBI CYIIIW: TYHJIPA,
XBOWHBIC Jleca, CMEIIAaHHBIE W IIWPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
NYCTBIHM, TPOMHUYECKHE Jieca, BBICOKOTOphs. KimMMaT, pacTHTENbHBIN U
KUBOTHBI MHp OMOMOB CYILIH.

CtpykTypa U (QYHKIHS KXUBBIX CHCTEM, OIIEHKAa MX PECYpCHOrO TMOTEHIMAIa U

onocdepHbIX HYHKIIUNA

7.6

DKOJIOTHYECKUE KPU3KCHl U UX NMPUYHHBL. Bo3meiicTBue vemoBeka Ha Ouocdepy.
3arpsi3HEeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJAHOU CPEJIbl.
Oxpana BOAHBIX pecypcoB. PazpymieHue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kinmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA W KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMIBI OXPAaHbl MPUPOIBI.
Kpacupie kamru. Ocobo oxpansiembie mpupoansie Tteppuropun (OOIIT).
Boranmnueckue cazbl ¥ 300J0THYECKHIE TTAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOHYMBOIO PA3BUTHS UYEJIOBEUECTBA U TMPHUPOIBL.
PanmonansHOe  TPUPONOMOIB30BAHUE W COXpaHEHHE  OHMOJIOTHYECKOTO

pa3zHooOpa3ust 3eMiau




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

YMK JI.B. Beicorikas, I'.M. JIpimmisia, A.O. PyBunckuii, O.B. Cabnuna, JI.H. Ky3neroga.

Cpennee obpazoBanne. AO «M3narensctBo [IpocBemierme.
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