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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmMery "buosorus" (manee - Ouosorus) Ha
YpOBHE cpenHero obmiero odpazoBaHusi pa3zpaboraHa Ha ocHoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanumy,
dI'OC COO, Konnenuuu mnpenomaBaHus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUN (PeepaibHOM paboyeil mporpaMMbl BOCITUTAHUS.

VYuebubii npeamer «buosnorus» yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU obiacTu «EctecTBeHHO-
HayuyHbele mpeamersy. CormacHo monoxenusm PIOC COO mnpodunbHbe
yueOHbIe MPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepenpaniii  oOydeHUsT Ha YPOBHE CpeAHEero ooOImero oOpa3oBaHUs H
IPU3BaHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CpPEIHUM
o01mmM, cpemrHuM Tpo(eCcCHOHATBLHBIM U BBICIIM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 OJTUX YYEeOHBIX TPEIMETOB JODKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE O00pa30BAaTENbHBIX, BOCIUTATENIBHBIX U Pa3BUBAIOLINX
3a/1a4, CBA3AHHBIX C MpOQOpUEHTalUEd OO0YyYalolUXCd W CTUMYJIMPOBAHHUEM
UHTEpeca K KOHKPETHOM 00JIaCTH HAay4YHOT'O 3HAaHMSI, CBA3AHHOTO C OMOJIOTHUEH,
MEIULIMHOW, SKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[IporpamMma mo yue6HOMy mpenmery "buonorus" maér mpencraBieHHE O
eI M 3ajadax HM3ydeHusi yueOHoro mnpenmera «buosorus» Ha yriiyOoJ€HHOM
YpOBHE, onpeessieT 00s3aTebHoe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHUE, €ro
CTPYKTYpUpOBaHME IO pa3fenaM M TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT IOCJIEI0BAaTeIbHOCTh HM3y4YeHUsl yuyeOHOro marepuajia ¢ y4EToM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKM y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsi. B mporpamme mno Ouonoruu
peaan30BaH NPUHIMI TMPEEMCTBEHHOCTH C H3yY€HHEM OHOJOTMHM Ha YPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Ojarojapss dYemMy MpOCMaTpUBaeTCA
HAIpaBJIEHHOCTb Ha  MOCJEAyIollee pa3BUTHE  OHOJOTMYECKHX  3HAHMM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
9KOJIOTUYECKOTO MBIIUICHHS, MPEICTABICHUNH O 310pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXarlleil mnpupoaHoit cpene. B
nporpaMMe Mo OWOJIOTMM TakKe IMOKa3aHbl BO3MOYKHOCTH y4eOHOro IMpeameTa
«buonorus» B peammsanuu  TpeboBannit DPI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W TMPEAMETHBIM pe3yjbTaTaM OOy4YeHHUS U B
(GOpMUPOBaHNM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHON  JIE€ATEIHLHOCTH
00yYaromMXcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro O0pa30BaHUsl Ha
YPOBHE CpPeAHEr0 00IIero 00pa3oBaHus.

VYuebnsiii npenmer «buonorusy Ha ypoBHE CpemHEro o0Iero oopa3zoBaHuUs
3aBepiiaeT OuoyorMdyeckoe o0pa3oBaHME B IIKOJIE W OPUEHTHPOBAH Ha



pacimmpeHre U yriayOjeHue 3HaHHM OOydYarommxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMU Pa3BUTHS,
TeHETUKH, CEJICKIIUN, ONOTEXHOJIOTUH, BOITIOIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yyenue yudeOHoro mnpeamera «buonorus» Ha YriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO HA MOJTOTOBKY OOYYAIOHIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
Owonornyeckoro  oOpa3oBaHMS B  By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpX aHHUs COCTABIISAET CHCTEMA
OMOJOTUYECKUX  3HAHUW, TOJYYEHHBIX TMpPU  HU3YyYEHUHU  OOYyHAIOUIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU Ha YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciiupeHbl U yriayOjgeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YesOBeKa, OOIMIMX 3aKOHOMEPHOCTIX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTUYECKUX 3HAHUN C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YYEHUU
bu3uKK, XUMHH, Teorpadru 1 MaTEMATHKH.

Ctpykrypa mnporpaMmbl 1o yueOHOMy mnpeametry '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII ¥ JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJOTHUU.
CornacHo UM, U3y4yalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3allid, SBOJIIOIIMA OPTraHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3zHooOpasus rmaHeTel. Tak, B 10 kiacce
U3YYaloTCd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHUU, SMOPHOJIOTUU U
OMOJIOTUN Pa3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJOTMH U CHUHTETUYECKON
OWONOTHY, AKTyaIM3UPYIOTCS 3HAaHWUS OOydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTHUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mnpuszBaH  00eceUYUTh  OCBOEHHUE
oOyJaromuMucss OMOJIOTMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JeXKaUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJIALHH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUY, IPUKIIAHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHu. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOTMH Hapsay co
3HAYUTENIBHBIM O0BEMOM TEOPETUUYECKOTO0 MaTepuaa B COACPKAHUHU MPOTPaMMbI
o OMONIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM MHOW oOnacTh OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yU€HBIX B PEIICHUE BAKHEUITNX OMOJIOTHIECKIX U IKOJIOTUIECKUX MPOOIIEeM.



Lenb n3yuenus yueOHnoro npeamera «buonorusp» Ha yrimyOaéHHOM YpOBHE —
OBJIaJicHuEe  OOy4YaoIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHAIHHOU
OpraHM3allMi JKUBBIX CHCTEM pAa3HOTO paHra W NOpUOOpeTeHHuEe YyMEHUH
UCIIONIb30BaTh TH 3HaHUsA B ()OPMUPOBAHMM MHTEpECa K OMpPEeNEHHON obiacTu
po(heCcCHOHANFHON AESITEFHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K BBIOODPY
y4eOHOTO 3aBEACHUS IS IPOIOJKEHUSI OMOJIOTHIECKOTO 00Opa30BaHuUs.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrIyOIEHHOM YpOBHE 00ECTIEUNBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHUCS CUCTEMBbI OMOIIOTMYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OLIeHO3, Orocdepa); 0 BBIAAIOIMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OO0Yy4aroluMxcs C METOAAMM MO3HAHHS >KUBOM TMPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIKYJISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMM W OHOJOTHH pa3BUTHUSA, TEHETUKH U
CEeJICKINH, OWOTEXHOJIOTUM M CHHTETUYCCKOW OWONOTHH, TaJCOHTOJIOTHH,
DKOJIOTWM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
ucclenoBaHuii B Jabopatopud W B mpupone (HaOMoneHHWe, WU3MEpeHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJiIcHUEe OOYYAIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO  HAXOIWTh,
aHAJIM3UPOBATh W HCIIOJB30BATh OHMOJOTHYECKYI0 HHGOPMAIUIO; TOJIB30BATHCS
OMOIOTHYECKON TEPMHHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIMBATh CBA3b MEKIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHUMU H  SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHWBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOIICHUIO K OKPYXKAIOUIeH MPUPOTHON cpene, COOCTBEHHOMY 3J0POBBIO U
3MI0pPOBBI0  OKPYXAIONIMX JIIOJeH; OOOCHOBBIBAaTH M COONIOJATh  MEpBI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUSA B MPUPOJE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITENbHOCTH B UpE3BbIYaiHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHBIC HayUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOIMINXCSI MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IPOIECCEe 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTMH, pEUIaeMbIMU €10 TIpoOJieMaMu, METOJ0JIOTHEn
OMOIOTHYECKOTO UCCIIeTIOBaHMUS, IPOBEICHUS AKCIIEPUMEHTATBHBIX
UCCJICIOBAaHHM, PEIICHUs] OMOJIOTMUECKUX 3a/1a4, MOACINPOBAHUS OMOIOTHIECKIX
00BEKTOB U MPOIECCOB;



BOCIHUTAHHUE y 00YyYaIOIMMXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEed KyJbTYpbl TMOBEACHHUS B MPHUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIMIMMHUCS ~ KOMIIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOJIOTIONIB30BaHUU (COOJIOJICHIE MpaBWJI TMOBEACHUA B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXarolmux Jiojaer  (cobmoaeHus wmep mnpoduiakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHHH B MOBCEAHEBHON KHU3HU;

CO3JaHME  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
WHIUBUTYyJIbHON o0pazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
nocyeayonemMy npo(ecCHOHaIbHOMY CaMOOINPEEICHUI0, B COOTBETCTBUHM C
UHIMBHUIYyaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nuca0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJOTHUH HA YTiayOJIeHHOM
ypOBHE cpemHero obmero oopa3zoBanus, coctaBisieT 204 vaca: B 10 kmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4ETOM CHEIU(PUKU €ro COAEep aHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHMA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHUOJIOTUU Ha YyriayOJIEHHOM ypOBHE
SBIJIIETCSl TIPOBEJICHHUE JTA0OpPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
00y4Jaromuxcsi B BBIMOJHEHUU MPOEKTHBIX M y4eOHO-HUCCIEeI0BATENIbCKUX PadoT,
TEMaTHKa KOTOPBIX ONpENENSIeTCd  y4YUTEJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepHaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.



COJEPKXAHME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIJICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapcTBeHHOM utoropoi arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM W HU3ydyaeMble HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIAIHBIE M TMOWCKOBBbIC HAy4YHbIE HCCICIOBAHUS B
OHOJIOTHUH.

3HadeHre OMOJOrMU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kapTtuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HaYyeHUE OHOJIOTHH B
MPAKTUYECKOM JICSTEIbHOCTH YEJIOBEKa: MEJHUIIMHE, CEJIbCKOM XO3SIHUCTBE,
MPOMBIIIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpauuu

[ToptpeTtsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apsen, I'. Mengens, B. . Bepnanckui, U. I1. [1aBnos, 1. . Meunukos, H.
H. BaBwmiios, H. B. Tumodees-PecoBckuii, JIxx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpPYrUMU Haykamuy, «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cuctemMbl Kak mpenMer u3ydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MAUCKPETHOCTb M UEJIOCTHOCT,
CJIOKHOCTb W YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(Ouoreonienotuueckuii), Omochepusiid. Ilpomeccel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XKUBOro. Ku3Hb Kak (opma CyIIECTBOBaHUSA
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3alUu.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonmornyeckoil Hayku. Habmionenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus3. llonaTue o 3aBucuMon u
He3aBUCUMOM nepeMeHHou. IlmanupoBanme skcnepumenta. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynabTaroB. [lpUuuMHBI UCKaXEHUs PE3ylbTaTOB »JKcnepuMmeHTa. [loHsatne
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonoruueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpPraHU3ALMHN KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeYecKoro opranusmay, «buoreonenos», «buocdepay, «Metomb
W3YUYEHHUS )KUBOM ITPUPOJIBI».

O6opynoBanme:  jmabopatopHoe  oOOpyJOBaHWE  JJII  MPOBEACHHS
HaOJI0ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QyHKIMOHANbHAasg eIuWHUIA KuBoro. Mcropus
otkpbITHs ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlneiinen, P. Bupxo). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHSA,
xpomatorpadusi, 37meKkTpodope3, METOJ MEUEHBIX aToMOB, AU(EepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue ¢huxcuposanmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIsann, M. llnelnen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBI MUKPOCKOID,
«HMcTopust pa3zBUTHS METOAOB MUKPOCKOTIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IlpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJOTUH
(xpomarorpadus, amekrpodopes, auddepeHmanbHoe IeHTPUdYrupoBaHue,
[TLP)».

Tema 4. XumMmuueckasi Oprann3anus KJIeTKH

XHWMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bozma m €€ posib Kak pacTBOPHUTENA, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEryisinuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buomornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oefnka, NHenTHAHas CBA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss  OenkoB.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
OOmuit  mnaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKIUU YrII€eBOJOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukanys TUIuIo0B.
Tpurnuuepunbl, ¢GocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYIIPOHUILIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. Mectonaxoxaenue u ouonorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mosekyiabl AT®. Makposprudyeckue cBsi3u B MoJekyne ATO.
buonornueckue gpynknun ATD. BoccTaHoBIEHHBIE TEPEHOCYMKH, UX (YHKIIUU B
kietrke. [pyeue mykneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKUE HCCIEAOBAHUS
COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
CMpPYKmMypsl U QYHKYULl OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

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

Huarpammel:  «PacrpeneneHne XUMHUYECKUX OJEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckas Ta0iauIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJb», «BelecTBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuE MOJEKYII
yrieBonoB», «CTpoeHne MOJIeKyn JMnuaAoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Monekybl ATOy.

ObopynoBaHue: XMMHYECKasi IOCy1a U 000py10BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAaYeCTBEHHBIX
peakuuin.

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHHU3MOB.

Tema S. CTpoenue u QyHKIMH KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas M Ipokapuoruueckas. CTpykTypHO-
(GbyHKIHMOHAJIBHBIE 00pa30BaHUs KIECTKH.



CtpoeHre mpoKapuoOTHIECKOU KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0OeHHOCTH CTpOEHUs TeTepoTPOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue U (GyHKUIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHUYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB uyepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(muddysus, obneru€éunas auddys3us), aKTUBHBINA (NIEPBUYHBIA U BTOPUYHBIN
aKTUBHBIM TpaHcropT). llomynponuniaemocts MeMOpanbl. PabGora Hatpwuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (¢aroruros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uronnasma. [{urozomns. [utockener. JIBuxkenue nuroniazMbl. OpraHou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), anmapar I'onbaxu, JM30COMBI, UX CTpoeHHe M (QyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPraHouJ0B KieTKu. CTpoeHue rpaHysipHOTrO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  SHAOIUIA3MATHYECKUN
petuxkynym. CekperopHas QyHkius anmapata ['onbmku. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka oenxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosin pacTuTenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJAbBl  KIJIETKH:  MUTOXOHAPUM,  ILJIACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u naiacmud. Cumoduoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIIMM MUTOXOHAPUM W 1uiactuia. IlepBuuHble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  AYKApHOT.
X0pomiaacTbl, XpOMOIUIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUM.

HememOpannbie opranouasl kietkn CTpoeHune u GyHKIMH HEMeMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombi. IIpomesxcymounvie Quramenmul.
MukpodunaMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AKxmuHosble KOMNOHeHmMbl HeMbluleynblx Kiemox. MukpoTpyoouku. Kierounbii
neHtp. CrTpoeHWe U JBWIKEHHWE JKTYTHUKOB W pecHUYEK. MHUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpODUIAMEHMAMU U
muxpompyboukamu. MomopHhule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PacCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u eemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. /JluHamuka s0epHou 000104Kku 6 mumosze. Aoepnulil
MPAHCcnopm.

Krnerounsle BritoueHuss. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmumpl u cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHrEe TPOKAPUOTUYECKON KIIETKI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

JlabopatopHass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPraHU3MOB.

IIpakTnueckasi padora «/3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlaGopaTopnas padora «JVccienoBaHue ma3MoiM3a M JEIIIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «/3ydyeHwe  ABWKEHUS  LMUTOILIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB U MpeBpPallleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecriedeHne kieTku: mnpespameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapaKTep pPEAKLUM KIETOYHOIO
meTtabonu3ma. DEepMEHThl, MX CTPOEHHME, CBOMCTBA M MEXAHU3M JICHCTBUS.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuil OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYecKux BemecTB B KieTke. dortocuHTes.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nUSMEeHmMbl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Poab XJI0OpOomIacToB B mpoiiecce
¢dorocunteza. CretoBas u TeMHOBast (aszbl. Pomoodvixanue, Ci.,, Cy. u CAM-munuvl
¢domocunmesa. 1IpoayKTUBHOCTh (oTOCHHTE3a. BiusHue pa3nuyHbiX (hakTOpoB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuUTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buabl Oposkenus. IIpomykTel OpoxeHMs M UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpTraHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TJIFOKO3BI.

bronornueckoe okuciaeHue, WK KIETOYHOE JibIxaHue. Poinb MUTOXOHIpHIL B
nporueccax ouojoruueckoro okucieHus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomouuou ATD-cunmaszwi. IlpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I Mutuemn, I'. A. 3aBap3uH.

Tabmumpt U cxembl: «@OTOCUHTE3», «DHEPreTudecKuil oomen», «bruocunres
oenka», «Ctpoenue pepMeHnTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHME JISI MPUTOTOBJICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaJIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlaGopaTtopnas paGora «U3yuenne (HEpMEHTATUBHOTO pPACILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacsencrBenHass HH(popMalus U peaju3anus e€ B KIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunte3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

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

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IIPOKApUOT U 3YKapHOT. Peryisinus akTUBHOCTM T€HOB Yy NpOKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
nporueccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie HOpMBI KU3HU U 00nHUraTtHbie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpammuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3aboneBanust yenoBeka, >KUBOTHBIX, pactenuit. CITUJ, COVID-
19, conmanbHbIe U METUIIMHCKUE MTPOOJIEMBI.

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



JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. . IBanoBckui.

Tabmumpr u cxembl: «buocunres 6enka», «I'eHeTnueckuii Kon», «Bupycs»,
«bakTepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoiasl u perymauus. Wutepdaza um muros.
Oco0eHHOCTH TMpOIIecCOB, MPOTEKAOMMX B UHTepdase. I[loaroroBka KIeTKH K
nenenuro.  [IpecunrteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJIYKOHCEPBATHBHBIM  CHHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm pernukanun JTHK. Xpomocomsl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarioniHblii  HaOopel XpoMocoM. ['omonoruuynsie Xpomocombl. [losoBbie
XPOMOCOMBL.

Henenne kimetkn — MuTo3. CTaguM MHUTO3a M NPOUCXOAAIIME B HHX
nporeccel. Tunel Mmuto3a. KapuoknHes u nuToknHe3. buosiormdueckoe 3HadeHue
MHUTO3A.

Perynsauns mutotmueckoro nmkna kietku. [Iporpammupyemas kiertodHas
rubesnb — anonTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHaNbHAs Te€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgepenyuposku, cmapenus u eubenu kiemox. «llugposas
KllemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Pemnukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJIETKax
KOpEILIKa JIyKay.

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlabopaTtopuasi padora «HabmoneHre MUTO3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKpOIMperapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKNIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHHUSI U JKU3HEACSTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpUOBI, OIAHOKJIETOYHBIC
BOJOPOCIH, Apyrue npoTUucThl. KoJIOHNAIBHBIE OPTaHU3MBI.



B3anmocBA3p 4acTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cUCTEMBI OpraHoB. OpranusM Kak eauHoe uesuoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBarenbHas,
MOKPOBHAs, TMPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUN 1 pacrooKeHHs TKaHEeH B OpraHax pacTeHUM.

TkKaHU XKUBOTHBIX M YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENIbHAsA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIoNOKEHUSI TKAaHEN B OPraHaXx KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI€HEpaTHWBHBIE OpraHbl pacTeHuil. OpraHsl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHYHOE. J[BH)KEHHWE MHOTOKJIETOUHBIX pPAaCTEHUIL:
TPONMU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. lloriomeHue BOIbBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpHunosnoctHoe u
BHYTPHMKJIETOYHOE MHILEeBapeHre. [IluTaHne NO3BOHOYHBIX JKUBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble keneswl. llnmeBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. [{pixanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi HIOBEPXHOCTD.
XKabeproe u néroynoe npixanue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKUX [103BOHOYHBIX JKUBOTHBIX.
JpixarenbHass cucTEMa YeNOBEKa. MeEXaHW3M BEHTWILUU JIETKUX Yy NOTUL H
MJIEKOMUTAIOMUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTB y KHUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHass cucremMa ITO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpauieHusi. IBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisamnus.

Beigenenne y opranumsmoB. Beinenenue y pacrenuil. Beigenenume y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DOuipTpanus,
CeKpelurs U 00paTHOE BCAChIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIAECIMUTENBHON cUcTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. Ctpoenne um (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThI. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesnel. iMmyHHas cuctema yenoBeka. Kietounslii u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM crierudUUecKuii
UMMYHHTET. Teopusi KJIoHalIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocmayiutesbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxumocTte u perymsuusa y  OpraHusmoB. Paszmpaxummocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHUE.

HepBuas cucrema u pednexropHas perynsuus y KUBOTHbIX. HepsHas
cucTeMa M €€ OTIesbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexkc u
pednekropHas ayra. besycinoBHbIe U yCIOBHbBIE PE(IIEKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. I[1aBnos.

Tabmumpt 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreimme», «Opranbl LBETKOBBIX PACTEHHII»,
«CuctemMbl OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe cTelms,
«CTpoeHue NHUCTOBOM TMIACTUHKNY, «TKaHW >KUBOTHBIX», «CKEJEeT YeJIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctema», «HIOOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«MmmyHurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUS  PACTECHUI»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBD»,
«CTtpoenue miaHapum», «BHyTpeHHee cTpoeHue M0xkAeBOro 4epBs», «HepBHas
cuctreMa pbio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopyaoBaHue ISl IEMOHCTPAIIMN TTIOYBEHHOTO U BO3AYIITHOTO MUTAHKS PACTCHUIA,
pacileruieHns Kpaxmana U OeJKoB Moj AecTBUeM (hepMEHTOB, 000pyAOBaHUE IS
JIEMOHCTPALMU OIIBITOB 10 M3MEPECHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUHN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAHHWE,  CIOPYJISIUSA,
dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. [lonoBbie KieTkH, Wiau rametbl. Meiio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecrto B JKMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoaspimieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTAaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozenez — 00Ha U3 e1agHbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKONMUTAIONIUX. 3apOJBIIICBhIC JIMCTKU
(ractpynsnus). 3akiiajika OpraHOB M TKaHEH U3 3apo/IbIIIEBbIX JTUCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHOHANIBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HernpsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHUS, UX PACHpPOCTpPAHEHUE B MpUpOAE. THIBl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX U YesioBeka. CTaguu mocTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepruopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxenune u pasButue pacteHuil. ['amerodutr m cmnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMpoIecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHUE Y IIBETKOBBLIX pacTeHuil. O0pazoBaHue u
pPa3BUTHE CEMEHU.

MexaHnu3MBbl pETyISLIUA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «BereraruBHoe pazMHoOxeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3sMHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBD,
«Pa3zmHoxeHue runpel», «Meito3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHe3a», «llpsimoe u
HenpsiMoe pasButue», «Pa3zButme Maiickoro xyka», «PasButue capaHum»,
«Pa3BuTHe JIATYIWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJBHBIX M JBYIOJBHBIX PAaCTEHUI», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UMK MXa», <« KW3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLEKIETOK H
CIIEpPMATO30MUI0B, MOJENb « LMK pa3BUTHS JIATYLIKI.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOTIpEnapaTaxy.

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

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINX
pacTeHu».

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

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. PaGotsr I
Menpens, I'. ne ®puza, T. Moprana. Poinp 0T€UECTBEHHBIX YUYEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
IPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASI JIMHUSL, THOPHUIbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOABl ~ TEHETUKU:  THOPHUAOJOTMYECKUN,  IUTOJIOTHYECKUMH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdemoHcTpanumn

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

Tabmuip! u cxeMbl: «MeTobl TeHETUKIY, «CXEeMBbI CKPEILIMBAHUSY.

JlaGopaTtopnass padora «/[po3oduna kKak OOBEKT TI'€HETUYECKHUX
HUCCIIEI0OBAaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. IlepBbiii 3akon MeHnenss — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoit
3aKkOH MeHJens — 3aKOH pacIIEIUICHUs NPU3HAKOB. lluTosornueckue OCHOBBI
MOHOTMOPHUIHOIO CKpEIMBaHus. [ UI1oTe3a YNCTOTHI TaMeT.

AHanuzupytoniee ckpenBaHue. [IpoMexyToUHbIi XapakTep HacleJOBaHUS.
Pacmiennenue npu3HaKkoB NpY HETIOJIHOM JOMUHUPOBAHUM.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleOBaHMUsl ~ MNpu3HakoB.  llurosornyeckne  OCHOBBI  JUTHMOPUAHOIO
CKpELIMBaHU.

CueruienHoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOpHsI HACJICICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONpEIETIeHUs 110J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHermueckas
CTPYKTYypa MOJIOBBIX XpoMOcoM. HacnenoBaHne Npru3HaKkoB, CLENJIEHHBIX C I10JIOM.

['eroTun kak nenoctHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBI aiIenu3M. B3auMoIencTBUe HEAIEIbHBIX TI'€HOB.
Kommnementapuocts. Onucras. [Toamumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEIEHUS M KOTHUTHUBHBIX (YHKIIHI.
['eHeTnYecKre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». I'eHeTnueckue acmneKkTbl KOHTPOJS U
MU3MEHEHUs HACJIECTBEHHONW NH(POPMALlMU B IIOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpens», «AHamusupyroniee ckpeuupaHue», «HemomHoe IOMHUHHpOBaHUEY,
«ClemnyieHHOEe HAaclel0BaHUE IPU3HAKOB y Apo3o¢uibl», «['eHeTuka mnonay,



«Kapuotun uenoseka», «Kapuotun gpozodpuns», «Kapuotunm mnruumy,
«MHOXECTBEHHBIN allJIeNnu3M», «B3auMo1eiiCTBUE T€HOBY.

ObopynoBanue: MoOJeNb AN JEMOHCTpAallMM 3aKOHOB €IMHO0Opa3us
THOpUJIOB TIEPBOTO TOKOJEHUS W pAacIICIUICHUs MPU3HAKOB, MOJENb s
JEMOHCTPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIBD).

IIpakTuyeckass  paGora  «lM3yyeHue  pe3ysibTaTOB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(PUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl Opu  HOpMUPOBAHMM (PEHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIIEACTBEHHAS.

Mopaudukanronnass HW3MEHYMBOCTh. Ponb  cpembl B GopMHpOBaHUU
MoaudukarMoHHOM M3MeH4YnBocTH. Hopma peakuuu npusHaka. BapuannoHHBIN
pan u BapuarmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

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

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
T€HETHYECKOr0 pa3HOOOpas3us B Mpeiesiax OJJHOTO BUA.

MyrainmoHHass W3MEHYMBOCTh. Buabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HUHAYUHUPOBAHHBIE MyTalMU. SnepHble WU
HUTOIIa3MaTuYeckue Myrtauuu. CoMaTUYECKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M WX BIHSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTALMOHHOTO MpoLecca. 3aKOH TOMOJIOTMYECKHX PSJIOB B
HacnencTBeHHo m3menuuBoctr (H.M. BaBuwiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008aHuU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdemoHcTpanumn

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

Tabmuubr u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombunaTtuBHas U3MEHYUBOCTD, «Mernosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *XUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHHIA,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTtopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(PUKAIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BapHUALMOHHON KPUBOWY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIEOOBaHUS Te€HOMA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YeJOBEKAa: IEHEATIOrMYECKH,
OJIM3HETIOBBIH, HUTOT€HETUYECKUM, MOIYJISILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE TE€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I[P-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YeslOBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3HM ¢ HaAcCIEACTBEHHOW MPEapacroiokEHHOCTHIO.
3HayeHue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a00sieBaHUN 4YesoBeka. MeauKo-reHeTHYeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXkaromiei cpenpl. ['eneTnyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabnuubl u cxembl: «Kapuotun yenoBeka», «MeTolIbl U3YYEHUS] TE€HETUKHU
yesioBeKay, «I 'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHOM.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKkanuss W CEJIEKUUs. 3apOXKACHUE CEJIEKIMU W JOMECTUKALUU.
Yuyenue H. W. BaBmioBa o IleHTpax MPOWCXOXKACHUS €W MHOTO0Opa3us
KYyJBTYpPHBIX pacTeHui. Ponp cenekuuy B CO3MaHUM COPTOB PACTEHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, wTaMM. 3aKOH TIOMOJIOTMYECKHX pSJIOB B
HaciaeACcTBeHHOW wu3MeHuuBoctTHh H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBIN OTOOp: MAacCOBBIM U
VIH/IUBU 1Y AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUctwiTanne
IpOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMOUIBIO OIEHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIN 1 XUMMYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN y KYJbTYPHBIX



¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOTO PENAaKTHPOBAHUS M METOJIOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEIeKIUH.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBugoBas ruOpuaAn3aIus.
bnu3kopoAcTBEHHOE — CKpeluMBaHue, wWid  UHOpuaAuHr.  HeponcrBenHoe
CKpeluuBaHue, win aytOpuauHr. ['ereposuc u ero npuuuHbl. Mcnosnab3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausamms. [Ipeomonenune Oecruionus
MEXBUIOBBIX THOPUOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHrEe U M3y4YeHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEH IS CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. JH3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuEHbIX MexXHOI02UL.

JdemoHcTpanumn

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

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM HN3MEHUYMBOCTHY,
«Mertonpl cenexuumy, «OtnanéHnas ruopuanzanusy, «Myrtarenes».

JlaGopaTopHasi padora «/3yyeHrne copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypcusi «OCHOBHbIE METONBl U JOCTHXKEHHSI CEJIEKIMU PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKI[TUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHoi0rust U CHHTETHYECKAsA OMOJIOTHS

OOBEeKThI, UCMHOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHBIE U TKAaHEBBIC
KYJBTYPBI, MHUKPOOPTraHU3MBl, 170:¢ XapaKTEpUCTHKA. TpagumonHas
OMOTEXHOJIOTUSI:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJOTHYECKUX
texHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIbIO MOJyYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepXaliiX He BCTPEYAroIUecs: B IPUpoAe OMOCUHTETUYECKUE MY TH.



Kierounasa unxeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss U COMaTHUECKH
smOpuorere3. lcmonpb30BaHWe TaruIOWJOB B CeJICKIUUA pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMIEKIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METO TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOW  HH)KECHEPHM.
DKOJOrMYeCKHE U AITUUECKHUE TPOOIIEMbI T€HHOW WHKEHEPHUH.

Menuuuackue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [TLP-
JMAarHocTuka. MeTaOoJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIb30BaHHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepamust paka. 3D-OuommkeHepust misg  pa3paboOTKu
(byHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/1aHUs KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoIauHTa
JUISL PELIEHUS 3a/1a4 EPCOHAM3UPOBAHHON MEIULIMHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbl0 0OecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneir OPBU, yctaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢dbynkunonupoBanusi PHK-cogepkamux BUpYycOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmump! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlabopaTtopHnas pa6ora «3yyeHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWIasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apoxkaeHue W pa3BUTHE IBOJIONMUOHHBIX MPeEACTABJICHUH B
ounoJsioruu

OpomonyoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aesTenpbHocTh Y. /[apBuna.

JIBrKy11Me CHUITbI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJIEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLLECTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor Tteopun dBomonmu (CTD). HewTpanbhas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHHE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUYU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Krosse, Y. lapBun, C. C. UerBepukosn, 1. U. lImansraysen, Jx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopmupoBaHus
npUCHOCcOONeHnt y pacTeHuil W >kuBOTHhIX (mo Jlamapky)», «Kapra-cxema
mapupyta nyremectBus Y. lapunay, «Haxonku Y. lapBuna», «®opmbl 60pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylbTypHBIX (GopM
KammycThl», «[1opoJpl JOMANIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHUS MABWXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIOUMS U €€ pe3yJbTaThl

[Tonynsuust KaKk 3J€eMEHTapHas €IUHHLA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHooHa TOMYJSIMU KaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBWIKYIIHE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTHBHass W3MEHUMBOCTh. Jlpelid TreHoB — ciydyailiHbIe
HEHAIpaBJCHHbIE UW3MEHEHHs 4YacToT ajiened B nonymsanusx. Oddexr
ocHoBatend. JIpgexm OymouLrouHo2o eopaviuika. CHudCeHue 2eHemuiecKko2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3¢ppexma Opeiigha 2enos 6
oonbwiux U manelx  nonyiayuax. Mwurparmu.  M3omsums  momyssiuil:
reorpaguyeckas (IpoCcTpaHCTBEHHAs ), OMoJoThYecKas (PENpoOyKTUBHAS ).

EcrectBennbiit oTOOp — HampaBisoomui  (HakTop SBOMIOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBMKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. BO3HMKHOBEHHE U 3BOJIOLHUSA COLHMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdoszsl U
uanoagantauuu. [Ipumepsl npucnocobieHuil y opranu3mMoB: MOp(hOIoruuecKkue,
¢uznonornueckue,  OumoxuMmMuyeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOsBoOIMU. M3omsmus — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHUS AJITOTIAaTPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0THUYECKOE), «MTHOBEHHOE» (mosUIUIONIU3anus,
rubpuanzanus). JJuTeabHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexanu3mbl GopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi Ouopa3zHooOpazusi. MUKPOIBOJIOLMS U KOIBOJIOLMS Mapa3suTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpauuu

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

Tabmuubl 1 cxembl: «MyTanuMoHHass H3MEHYUBOCThHY, «llomynsimonHas
CTpyKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkyine
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECKasi M30JSALUS MO CeBaHCKOU (hopemny,
«l'eorpaduueckass M30IAUMA  JIMCTBEHHUIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypckon», «llomynsiiMOHHbIE BOJHBI YUCIEHHOCTU XUIIHUKOB U XKEPTBY», «CxeMa
JEHCTBUSL ecTecTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«apycTpuanbsHell MenaHu3M», «JKuBble uckomaemelie», «[IoKkpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«Duznonornueckue anantanuu», «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupoze», «Crocobsl BumooOpa3zoBanus», «I'eorpaduueckoe BuUm000pa3OBaHUE
TpEX BHUIOB JaHJBIIIEH», «IKOJOTHYECKOE BHI000pa30BaHHE BHUAOB CHHHUIL,
«ITonumounasl pacteHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydesla NTUI U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, 0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabéora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€H OJHOTO
BUJIA).

Jlabopatopnass  padora  «lIpucmocobmenus  OpraHm3MOB U HX
OTHOCHTEIbHAS 11e1IeCO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB 1O MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Meroasl HM3ydeHHs Makpol3BOIMOUMHU. [lall€OHTOIOrMYECKHE  METOAbI
u3ydyeHus oHBomouud. llepexomubie ¢GopMbl U UIOTEHETUYECKUE  PSATIBI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBojtouuu. CpaBHeHue ¢GIIopel U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emuu. Bupbi-
SHAEMUKHU U PEJIUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YICHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIOLIMM OHTOT€HE3a M TMOSABJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PyauMentapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJbl  M3YyYEHUS]  SBOJIIOLUU.
['omonoruunabie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalliX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMIOIUU. [Ipunyun cmenvl QyHKYUIL.
HeobOpatumocTs 3BoonMu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

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

Tabnuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Cteronedansy,  «Punnodutey,  «CeMeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3eMin», «Jlpeii) KOHTUHEHTOBY,
«PenmukTery, «HadampHble cTaguy SMOPUOHATBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHe», «PyIUMEHTBD»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa MW IIUMIaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHME 3aKOHOMEPHOCTH IBOJTFOITUNY.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HHU HA 3emuie

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emie. AOWoreHes u
nancnepmusi. JJoHayyHble TMPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKIACHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasnanuanmy, JI. I[Tactepa. [IponcxoxkaeHue xu3HU 1 aCTPOOUOIIOTHSI.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reonmoruueckas) SBOJIONUSA. XHMHYECKas dBOJIONUSA. AOHOTEHHBIH CHHTE3
opraHnueckux BemecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBatHas runoreza A. .
Onapuna, runore3a nepBuyHoro oyiaboHa Jlx. XomnaeitHa, reHeTUYecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnu u MeroApl €€ wu3zydyeHus. MckomaeMble OpraHUYEeCKHe
octaTku. [eoxpoHonorus u e€ wMeroAbl. OTHOcHUTeNbHAas W aOCOIIOTHAs
reoXpOHOJIOrHUs. [ €0OXpOHOJIOrnYeCcKast Kajaa: 30HbI, 3pPbl, IEPUOJIBI, STOXHU.



HauvanwpHble »Tambel opranudeckou 3Bosirounu. [losiBiieHME W 3BOJIOLHS
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHe3). IBOIIOIMOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixon pactenuit Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHUW W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOKIeHHE IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl SBOJIONHUH >KABOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMie IO ’paM M MEepUuofaM: apxeu, MPOTEPO30i,
najgeo3oM, Me3030M, KkaWHo3zou. OOmas XapakTepucThka KiIumarta U
reojorudyeckux npoueccoB. [losiBiieHME W pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro yclIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKHE KPU3UCHI Mpouuioro. IIpuunHel u
CJIEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHUYECKUWA KPHU3HC, E€r0
ocobenHocTH. [Ipobaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTambl  HEOPraHWYECKOW  »Bomouum»,  «l'eoxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tanbl OpraHUYeckoi 3Boonun», «Cxema o0pa3oBaHUsl PYKapHOT
nyTéM cumoOnoreHeza», «CucremMa XKUBOW TpHUPOAb», «CTpoeHue BHpYyCay,
«Apomopdossl  pacreHuit»y, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llamopotHukm», «l'oocemMeHHbIe
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIe4HOMOTOCTHBIEY,
«IInockue 4yepBUY, «YnenucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne Xu3Hu B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU 3pe», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuuM pPacTeHU pa3IUYHBIX OTAEJIOB, KOJUIEKIIMH
HACEKOMBIX, BJIQXKHBIE MTpenapaTsl KUBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydejla IMTHULl W 3BEPEH,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKOMAEMbBIX, MYJSKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHnto abMOreHHOro CUHTE3a OPraHUYeCKUX COSUMHEHUN B
HNEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yueHue W oOmMCaHHWE MCKOIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue o0cOOEHHOCTEHl CTPOECHHS PACTEHHIA
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yueHne ocoOeHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX)».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaun anTponosioruu. MeToasl aHTPONOJIOTUH.

CraHOBIEHUE TPEACTABICHUNA O MPOUCXOXKICHUU 4esOBeKa. PemurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpQOJIOTUIECKHE, AMOPHUOTIOTUYECKHE, (bU3H0T0T0-ONOXMMUIECKHE,
noBegeH4Yeckue. OTIMYMS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOU
CHCTEMBI.

JiBukymire cuiibl (pakTophl) aHTPONOreHe3a: OMOIOTUYECKUE, COLUaIbHbIC.
CooTHol1ieHne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJAUM AHTPOIOTreHe3a. PaHHMe ueroBexkooOpas3Hbie 00€3bsHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUIBI — O0IIHE MTPEJIKH Y€JI0BEKOOOPa3HBIX 00€3bsH U
JIro/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEJKHU JIIOAeH. HelIOBEK yMEIblil, epBbIe
U3TOTOBJICHUs OpYAuHN TpyzAa. YeloBeK NMpAMOXOAAIIMN U NIEPBbIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuxku. YemoBek relmenbOeprckuii  — 0o0mMA  TPEOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a nmpeaenamu Adpuku.
[TaneoreneTuka u najaeoreHOMUKA.



OBOMIONMS COBPEMEHHOTO 4YelOBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSLMIX
yenoBeka. MyTannoHHBIA mpouecc U noigumopdusm. [lonmynsiuoHHbIE BOJIHBI,
npeiid renoB, murpanus U «3GQeKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [loHarne o pace. bonpmme pacel: eBporneouHas
(eBpaswmiickasi),  aBCTpajO-HErpouJHAs  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpemss M myTu paccelieHHsl 4YejoBEeKa IO IUIAHETE.
EnuncTBO  4yemoBedecknx — pac. HaydHas  HECOCTOSATENBHOCTH — pacu3Ma.
[Tprcroco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXaroLIeW Cpefbl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOpQOJIOTHIO U
(bu3HONOTHIO YeJIoBeKa.

MexauciuminHapaple  MeToabl B (usmdeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAsA ~ QHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOT U
YeJIOBEUECKUX MOIyJsiuui. buoconnaneHble HCCIENOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAIBHOTO B UETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuup! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbI», «/{BHKYIIHE CUIIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
IPEBO  YENOBEKa», «ABcTpamonurek», «Yenosek  ymensli», «Yenosek
NPAMOXOSIINNY, «JleHncoBckuii yenoBek» «Heanaepranbiby, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITalbl HIBOJIIOLUY YEJIOBEKa», «Pacel uenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMeTOB MaTepUabHOU
KyJbTypbl TpPEIKOB YeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢otorpadun HaXOJOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJioBeKa W 4Yepena IIMMIIaH3€, MOJENb KHUCTH 4YEJIOBEKA W KHUCTH
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEIIOBEKA.

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

IIpakTHyeckas padora «/3ydyeHue 3K0JIOrMUECKUX aJanTalui 4YeJIO0BEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIlel cpeaou

3apoxaeHue U pazButue 3kosiornu B Tpynaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9Ko0ruu. CBS3b DKOJIOTUU C IPYTUMU HAYKAMHM.



Metoapl skonoruu. IloneBbsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
OpUpoJHble U JabopartopHble. MonaenupoBaHUE B HKOJOTUA. MOHUTOPHHT
OKPYKaIOIIEH CPebl: TOKATBHBIN, PETHOHATBHBIN U TI00aTHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW JUIA  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4enoBedecTBa ¢ Npuponoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIbTYPbI M IKOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konorun», «Cxema
MOHUTOPHHIA OKPY’KAIOLIEN CPEIBDY.

JlaGopaTopHhasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0BaHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOoTHUYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBUS 3KoJoruueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, ). JIu6ux). TomepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue ¢akropbl. CBeT Kak sKonoruueckuid akrop. [eiictBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOWIIEHWIO K cBeTy. CHUrHajibHass poJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak »skojoruueckuii (akrop. JledicTBue Temieparypsl Ha
opranu3Mmsbl. [10MKHUIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormyeckuit dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>kaHuio BojgHOro Oananca. Knaccudukanus pacTeHUN MO OTHOUIEHUIO K
Bojie. [Ipucnoco0nenns )KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
riyOMHHas  TOANOYBEHHAs,  BHyTpuUOpraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOUYHBIE U
TOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @Qopmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KuszneHnHsie POpMbI pacTeHU: 1EePEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomnepauus,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBaHUS OPTraHU3MOB B Cpelie
obutanus. [I[pUHIMT KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuupl U cxembl: «IKonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEerIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbl o0O0UTaHUS OpraHu3MoBy, «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKOoCHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMAa XBOMHOrO Jsecay, «llenu
NUTaHus», «XulHudecTBoy», «llapasutuzm», «Konkypenuus», «CumoOunosy,
«KommeHcanmuszmy.

O6opynoBanue: repbdapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHI, CBETOJNIOOUBBIC, TCHEITIOOMBBHIC H
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIUU TEIJIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30yCTOMUMBBLIX PACTCHHM, Uydena NTHUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpoduram, kcepoduraM, mMe3opuraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHWW U SKUBOTHBIX, OOJQJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUU JKU3HH, repbapuu u
KOJUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B Pa3IMUHBIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlabopaTtopuasi padora «BbIsiBICHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopnasi padora «BpisiBIEHHE TNPUCTIOCOONICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMM

DKOJIOTUYECKUE  XApaKTEPUCTHUKA  MOMYJIALIUH. [lomymsinuss ~ Kak
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U
0CcOOEHHOCTE OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUW: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pPaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, HPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nonysisinud. OueHKa YUCIEHHOCTH MOMYJISLHHU.
JlnHaMuKa momyyisiiuyd U €€ peryianus. bUOTHUYECKUA MOTECHIMA TOIMYJISALUHN.
MopenupoBaHue IMHaAMUKA NOMyJIsiuuy. KpuBble pocTa YUCIEHHOCTH MOIMYJISLNHN.
KpuBbie BbDKHMBaHMs. Perynsiusi 4YMCICHHOCTH MONYJSLUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKkojorMYecKkod Huie Buaa. MectooOutanue. MHoroMmepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcoHa. Pa3mepbl 3KOJI0rMYECKOU
Hul. [loTeHnmanpHas u peanr3oBaHHAs HULIU.

Bun xak cucrema nomyisuuid. Apeanbl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTM TOBEIEHUS W MHUrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLHUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  Homyasiuum», «Bo3pacTHble  NHpamMuabl
nonyisiiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaens 3kosmornyeckor Humm J[x. M. Xatunaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMssH pacTeHUH K
pacCeseHUION.

Tema 9. Jxosnorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHAIBHbBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenmnm u cetd. AOMoTHUECKHE OJOKU
skocucteM. [1ouBbl U Wikl B 3k0ocucTemMax. KpyroBoport BEwEeCTB U MOTOK 3HEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. bumomMacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI YiCell, ONOMACCHI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dunykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX I[PUYMHBL. AHTPONOIE€HHbIE BO3JIECUCTBUS HAa
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[Tpuponubie 3x0ocUCTEMBI. JKOcucmembl 03Ep U pex. IKocucmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneu, nyCmbultb.

AHTpONOr€HHBbIE HKOCUCTEMBI. ATrposkocucTteMa. ArpoueHo3. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojckas
daopa u ¢dayna. CuHaHTpomm3anus TOpOACKON dayHbl. buonornyeckoe u
XO3SIICTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponb kackaonoco sgpghekma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu 3Kkocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, IMOIYJISLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030€licmeust  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTomom0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX YIKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoueHO3a»,  «DKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTEMAa XBOWHOIO Jiecay, « OyHKIHOHAIbHBIE
IPYIIIBl OPraHU3MOB B 3KOCUCTEME», «KpyroBOpoT BEIIECTB B 3KOCUCTEMER,
«enu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHYECKas TUPAMUIA YUCEID,
«JKonoruyeckas nupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue O6osotay, «llepBuunas cykieccus», «BoccTaHOBIIeHHE Jieca MOcie
nokapa», «JKocucreMa 03epa», «ArporeHos3», «KpyroBopoT BemIECTB M MOTOK
SHEPruH B arpoueHose», «[Ipumepsl ypoosKocucTem.

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

IIpakTHyeckas padora «/3yuenue u onucanue ypO03KOCHUCTEMBD.

JlaGopaTopnas paGora «lI3yueHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YIEHUCTOHOTHUX B PAa3HBIX SKOCUCTEMAX.

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
eJIbHUK, Ha CYyXOJIOJIbHBIM UM MOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpcusi «IKCKypCUsS B arpo’KoCHUCTeMy (HA MOJ€ WU B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmiernanerapHass o0osiouka 3eMJM, TZI€ CYILIECTBYET WIIU
CyILIECTBOBaJIa >kU3Hb. Pa3BuTHe mpencrasieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. XKupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
ro0anbHON 3KOCUCTEMBI. JlMHaMuyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMUYHOCTD sIBIIEHUI
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jeca, CTeH, CABAaHHBI,
MyCTBbIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kinmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAA U
ounocdepHbIx QyHKIUHA.

JdeMoHcTpauuu

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

Tabmumpr u cxemsl: «I'eocdepst 3emmn», «KpyroBopoT azora B mpupome»,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopoT Kuciopoga B TpUPOIEY,
«KpyroBopoT Boabl B mipupoje», «OCHOBHBIE OMOMBI Cymin», «KnmmaTudeckue
nosica 3emnn», «TyHapay», «Talray, «Cmemanneiii gec», «lIIupokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHgy, « Tponuueckuii nec.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawias cpeaa

DKOJIOTUUECKHE KPU3UChl M HMX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHue Bo3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne kimmara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansemblie Tmnpupoanbie Ttepputopun (OOIIT).
Borannueckue cajpl U 300JJ0THYECKUE TTAPKH.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO DPA3BUTHsI YEIOBEYECTBA U TMPUPOJIBI.
PannonanbHoe  MPUPOAOINONIb30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emiu. OOmKME 3aKOHOMEPHOCTH TJ00ANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3Bute METOMOB MOHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemuvle uccie0os8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugarouue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



aKopeadburumayuy dKocucmem U cnocobos 060pbOLI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHubIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHre 1ouBb», «llapHukoBeIii  3ddexkT», «Ocobdo
OXpaHseMbI€ IPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIpaBIsIeMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHUA W >KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEACNICHUIO, Haluuyue momugayuu K OOydeHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOCH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAaMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haauyue  HNpPaABOCO3HAHUS  DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIpOIlECCaM CaMOIMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBaKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIUui0 U
TPAAUIUSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepauuu, MpUposie U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTo mpeamera «buomorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlN, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATCIILHOCTH B MPOIECCE peaM3allui OCHOBHBIX HampaBICHUN
BOCIIUTATEIHLHOM ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIECTRA;

OCO3HaHUE CBOUX KOHCTHUTYLIMOHHBIX MpaB MU OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH NpPH CO3/1aHUU
y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHIMOJIHECHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENLCKUX 3a7a4y, YBAXKHUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHS K CBOEMY HAapoOJly, YyBCTBa OTBETCTBEHHOCTH INEPE]
Ponuuou, ropmoctu 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIUIOE M HACTOSIIEE MHOTOHAIMOHAJIbHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILICHHWE K MPUPOJAHOMY HACIEAUIO0 U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHUE W
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3cTeTH4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUUHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLUUOHAIBHOIO 0J1ar0MOTyYHS:

NOHMMAaHUE U peaju3alus 300poBOro M 0Oe3omacHOro oOpasa >KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHHME TUTHCHUYECKUX TPaBUJI U HOPM,
cOAaHCUPOBAHHBIM PEXHUM 3aHATUH M OTHAbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DM3UUYECKOMY U IICUXUYECKOMY 3]I0POBBIO;

NOHMMAHUE UEHHOCTH TPaBWJI MHJIUBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYA0II00uE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHSATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pearr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

HKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS JSKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXaroUen Cpebl;

OCO3HaHHE TJI00ATBHOTO XapaKTepa SKOJOTMYECKHUX MpoOJeM W MyTed HX
pEeLIeHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpU U3YyYEHUU OUOJIOTUU
3HAHUSI W YMEHUSA TMpU pEUIeHUH NpoOJeM, CBA3aHHBIX C PalUMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHME  TIpaBUJI  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsTHE JEHCTBUN, NPUHOCAIIUX Bpel  OKpYKaroIIeH
OPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONpUATHBIE SKOJOTUYECKUE
NOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOM HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIbHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAaKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JESTEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYyJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U IO3HAHUS MUPA;

NOHMMaHUE cheuu(UuKy OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IpEJCTaBICHUs. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpodiieM
COXPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieyeHnss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  pa3BUTHUSA
YeJIOBEYECTBA, MOUCKA MyTeH BBIXOJa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieueHHuss  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJIOIMYECKMX 3HAHUH B LEJIAX
HOBBIIICHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM IPaMOTHOCTH O0OydYarommxcs, GopMupyemoi
IIPU U3Y4EHUH OUOJIOTUHY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HAHHUS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYXKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHI,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAy4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIYYEHMS] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OWMOJIOTMUYECKHUE 3HAHUS Ui
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHSX;

OCO3HAaHME LIEHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTb M CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI 1O OMONOrMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOyUYaIOIIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPa’KaIOIINe
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
cucTeMa, HayudHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCcCcleloBaHue,  HaAONIOJIEHWE,  M3MEpPEHUEe, OSKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHbIC Y4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBaHue GyHKIIMOHATIEHOU
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyaromumxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUS W  YHUBEpPCAIbHbIE Yy4yeOHbIE JCHCTBUS B
IO3HABATEILHOU U COIMAIBHOM MPAKTHKE.

B pesynapraTte wm3ydeHuss OWONOTMHM HA YPOBHE CpEAHETO OOIIEero
obpazoBanusi y oOyyaromierocs OyayT chOpMUpPOBaHbl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATHUBHBIE YHUBEPCAJIbHbIE YUECOHbBIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCAJIbHbIE Y4e€OHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIE PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCaJIbHbIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
AefiCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNsATh LeNu JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIEISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHSATHS JUIsl OOBSICHEHUS (DAKTOB M SIBICHUUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTUYECKHE pPACCYKIeHUs (MHIYKTUBHBIC, JI€IYKTUBHbBIC, 10
aHaAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIEHWUH B M3Y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  NPOTUBOPEUHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeIBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepraIbHbIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESATEIbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPO0JIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJI0B PELIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHMSI,

UCIIONIb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa30BaHUIO M TPUMEHEHHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YUCJIE MPH CO3JaHUH YUEOHBIX U COLUATbHBIX IPOEKTOB;

(opMUPOBATh HAYYHBIM TUI MBILUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMHU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESTEIIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M U AKTyaJIM3UpOBaTh 3a4auy,
BBIIBUTaTh TUIOTE3Y €€ pEeleHUs, HAXOAUTb apryMEHTHl sl JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOoca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPEY;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3HECATEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TMOIXOJbl U PELICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yU4eOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM suTeparype, OHOJIOTMYECKUX CIIOBapsX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHammM3upoBaTh



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CXeMbl, TpaguKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" Jpyroe);

UCIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiorndeckor uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYEeCKUe U
MaTE€MaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONb30BaTh M MPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAaclO3HABaHWSA W 3aUTHl  WH)OpMAaIuH,
HH(pOpMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX cpepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBIMIOJHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMHN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaAMEPEHUS IPYTUX JIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN KaKJIOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacrnpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAHIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM.

OBjafieHre YHUBEPCAIbHBIMY PeryJasSTUBHbIMU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSl [UJIs BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUIN IIEJEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAaxX [0 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO NESTEIbHOCTD, BBISBIATH
npoOsemMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAaH pEIIeHHs MpoOJeMbl ¢ y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalMIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HBIX O00JIaCTAX 3HAHMM, TOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedIeKCUU JI OLIEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX I[pU aHaIU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYI'MX IpU aHaIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHWS Y4eOHOro mpeamera
«buonorusiy Ha yrayOJaEHHOM ypOBHE OPUEHTHUPOBAHBI Ha oOOecleueHue
npobuapHOro  o0yueHuss  oOydaronuxcss  Owosorm. OHM  BKJIIOYAIOT:
cnenuduueckue A OMOJIOTMU HAayYHbIE 3HAHUSI, YMEHHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEoOpa30BaHUIO 3HAHUHM, BHUJBI JIEITEIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B
pealbHBIX KU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
roJam U3y4YEeHHs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTHHU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NO3HAHWM  3aKOHOB  TPUPOAbl U  PEUIEHUU MpOOJEM  PAIMOHAIBLHOIO
IPUPOIOTIOIH30BAHUS, O BKJIQJIE€ POCCUICKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAralIye OUOJOTHYECKUE TEPMUHBI M TOHSTHS (PKU3HB, KJIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenuss (H. WM. BaBuimoBa — o meHTpax
MHOTOOOpa3usi M MPOUCXOXKACHUS  KYJIbTYpPHBIX  PACTEHUI),  3aKOHBI
(enrnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUSA, PACILEIJICHUSI, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBanus [. MeHnuens, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Basuiiosa), MPUHLIHIIBL
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCAaHUE, HM3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, TpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJOBEKa, IPOLIECCOB KU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OpOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHesa, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXKEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS  OpraHuzMa  (OHTOreHEe3a),
B3aMMOJICHCTBHS T€HOB, F€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKAa M UX
(GYHKIMAMU, MEXIY CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY >TarnaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAILHOTO PAa3BUTHS, TEHOTHIIOM M (DEHOTHIOM, (EHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

yYMEHUE BBISBJIATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX IPYIIIL;

yMEHHUE pemaTtbh OMOJOTHYECKUE 331a49H, BBISBISATH IPUUNHHO-CIIEACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBbIMU OMOJIOTHYECKUMU NPOIIECCAMU U SBICHUSIMHU, J€TIaTh
BBIBOIbI ¥ IPOTHO3EI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOTHI, COOIIOAThH
npaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyIHpys ILellb HCCIeIOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yJIbTATHI U ICTIaTh BBIBOIBI;

YMEHUE Y4acTBOBAaTh B Y4€OHO-HCCIIEOBATEILCKONW PabOTe MO OMOJIOTHH,
HKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze IMIKOJBHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYEHHbIE  pe3yjibTaThl Ha  yYCHHUYECKUX

KOH(EpEeHIIUSX;
YMEHUE OIICHUBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX WCCIICIOBAHUNA B
obyjacti  OMOJIOTMM W MEIUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE

OIUTIOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa W CO3JIaHWE€ TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHaNIbHOM
NEATETLHOCTH B 00JAaCTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILIEBOM MPOMBIIIEHHOCTH, YITIyOJsTh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH TPOodeccuu u
NpOAODKEHHE OHMOJIOTHUECKOTO O00pa3oBaHHs B  OpraHU3alldsAX CPEIHEro
po(eCCHOHATILHOTO U BHICIIETO 00pa30BaHMUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTO mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTHUYECKHX
npoOyieM 4YeloBEYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
MIPUPOIOTIONB30BaHUS, M B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJAJETh CHUCTEMOM OMOJOTMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNieHuss W TMOHUMAaHHE CYIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUN (BHWJ, dKOocHUcTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHS SBOJIOINH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx W HanpasieHUsX 3Boiounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THpaMHIbl SHEPIruM), rumore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBIMH B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMu BBISBJICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM H Oumochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIKYIIAX CHJI DBOJIIOIMKA Ha TEHO(MOH/I TOMYJISAINH,
MIPUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HaNpaBICHUIA
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U NMOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXAY HPOLECCAMH SBOJIOIUH,
JIBWKYIIIMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHCHTAMHU Pa3IMYHBIX SKOCHUCTEM H
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAHMS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

yMEHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh MPUUMHHO-CIIEICTBEHHBIE
CBS3U MEXAY UCCIEAYyEeMbIMU OMOJIOTMYECKUMU MTPOLIECCAMHU U SIBJICHUSMU, J€JIaTh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpaKTUYECKHEe PadOThI, COOIIOIAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpenctBamu, GopMyaupys Iejlb HUCCIEIOBAHMS, aHAIM3UPOBATH MOJYYEHHbBIC
PE3YJBTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4acTBOBaTh B Yy4€OHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIIATh  NOJyYEHHbIE  pe3yJbTaTbl Ha  YYEHHUYECKHX
KOH(EPEHIIUSIX;

yYMEHUE OIEHWBATh TUIMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpaIleHUs
rJ100aJbHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccruoHanbHOU
NEeSATEIbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3MMCTBA, MHILEBOMN
MPOMBITIUICHHOCTH, YTIyOJIATh TIO3HABATEILHBI WMHTEPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccuu W IPOJIOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CPEAHEro MpoPeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/e/ioB U TeM uudposbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
https://educont.ru/
1 buonorus xak Hayka 1 0 0 hits://m.cdsoo.ru/
https://educont.ru/
2 JKuBble cucTEMBI U UX U3YYEHHE 2 0 0 hits://m.cdsoo.ru/
3 buonorust kineTku 2 0 0.5 hitps:: cducont.ra.
https://m.edsoo.ru/
https://educont.ru/
4 XUMUYECKask OpraHu3aius KIETKU 10 0 1 https-/m.cdsoo.r/
https://educont.ru/
5 Crpoenue u GyHKINU KIETKA 8 0 2 hits://m.cdsoo.ru/
OOMeH BeIecTB U MpeBpallieHue YHEPTHH B https://educont.ru/
6 9 0 1
KJIETKE https://m.edsoo.ru/
7 Hacnencreennas nuagopmanus u 9 1 0.5 https://educont.ru/
peaym3arus e€ B KJICTKE ) https://m.edsoo.ru/
8 JKU3HEeHHBIN UK KIIETKU 6 0 1 hitps://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
9 Crtpoenue u GyHKIIMA OPTaHU3MOB 17 0 1.5 hitps.//m.edsoo.ru/
10 Pa3mHoOXkeHue u pa3BUTHE OPraHU3MOB 8 0 1.5 hitps:ieducont. ru:
https://m.edsoo.ru/
1 I'eneTuka — HayKa O HAaCIEACTBEHHOCTH U ) 0 0.5 https://educont.ru/

N3MCHYMUBOCTU OPTaHN3MOB

https://m.edsoo.ru/



https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/

https://educont.ru/

12 3aKOHOMEPHOCTH HACJIEIACTBEHHOCTH 10 1 hits://m.cdsoo.ru/
https://educont.ru/
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
https://m.edsoo.ru/
14 T'eneTuka yenoBeka 3 0.5 hitps://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
15 Cenexkuusi OpraHu3MoB 4 1 hitps.//m.edsoo.ru/
16 BrorexHoorus u cuaTeTNYECKass OMOJIOT U 4 0 hitps://educont.ru/
https://m.edsoo.ru/
17 PesepBHOE Bpems 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13



https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/
https://educont.ru/
https://m.edsoo.ru/

11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
1 3apokJeHNe U pa3BUTHE IBOJTIOLNOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
Maxkpo3BOIIOLHS U €€ PE3YIbTaThI 6
[TpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 IIponcxoxaeHue 4eI0BeKa — aHTPOIIOT€HES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OPraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranusmel U cpeia 00uTaHus 1.5
OKoJ0rus BUJ0B U MOMYJISILUMA 0.5
DKoJ0Tusl COOOIIECTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rmobanbHas skocucTeMa 6
11 YenoBek u OKpysKarolas cpena 6
12 PesepBHOE Bpems 8 2
13 0
14 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero
padoTsI

KonTtpoabHbie

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

buonorus kak KOMIUIEKCHas HayKa U KaKk
4acTh COBPEMEHHOTO o01iecTBa. BBOTHBIIM
WHCTPYKTaX [0 TEXHUKE OE30MacCHOCTH

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

JKuBEIE CHCTEMEI U UX CBOMCTBA

https://educont.ru/
https://mob-edu.com/
https:// www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM

https://educont.ru/
https://mob-edu.com/
https:// www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

HcTopust OTKPBITHS U U3YYE€HHUS KIIETKHU.
Knerounas teopus

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/



https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/

https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

Mertoabl MOJIEKYJIAPHON U KJIETOYHON
6uonoruu. [lepBUYHBIN HHCTPYKTaX O
TeXHUKe Oe3onacHoCTH. [IpakTuyeckas

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/

paborta «/3ydyeHre MeTo10B KJIETOYHOM 0.5 https://foxford.ru/
Ouosorun (xpoMarorpadusi, eKTpodopes, https://www.yaklass.ru/
nudepeHnnanbHoe eHTPU(yrupoBaHNe, https://uchi.ru/
TILIP)» (20 MuHyT) http://stratum.ac.ru
XUMHYECKHUM COCTaB KICTKH 0
https://educont.ru/
https://mob-edu.com/
MuHepanbHbIE BEIIECTBA KIIETKH, UX hitps://www.imumk.ru/
0 https://foxford.ru/
Gronoriraecxas pors https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru
https://educont.ru/
Opranndeckue BENecTBa KICTKH — OCIKH. htps:// mob-e'du.com/
JlaGopaTtopHas pabora «OO0Hapyx)eHne https:/fwww.imumk.ru/
0.5 https://foxford.ru/
OEJIKOB C MOMOIIBI0 KAUeCTBEHHEIX
https://www.yaklass.ru/
peaxuuit» (20 MUHYT) https://uchi.rw/
http://stratum.ac.ru
https://educont.ru/
CgoiicTBa, ki1accupukanus u GyHKIIHH hitps://mob-edu.com/
0 https://www.imumk.ru/

0O€eJIKOB

https://foxford.ru/
https://www.yaklass.ru/



https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

10

Opranudeckue BelecTBa KIETKH —
YIIIEBOIBI

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

11

OpFaHI/I‘IeCKI/Ie BC€IICCTBA KJICTKU — JIMIIUbI

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

12

Hyxneunossie kucnotsl. JJHK u PHK.
JlaboparopHas pabota «lccrnenoBanme
HYKJICHHOBBIX KUCIIOT, BBIZICIICHHBIX U3
KJIETOK Pa3IMYHBIX OpraHu3MoBy (20 MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

13

Crpoenue u pynkuuu ATO. [pyrue
Hykneosuarpupocdarsr (HTD)

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

14

CexsennpoBanue JJHK. Metoasl renomuku,

https://educont.ru/
https://mob-edu.com/



https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/

TPAHCKPHUIITOMUKHU, IPOTCOMUKU

https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

15

MeTozasl CTPYKTYpHO#M OHOJIOTHH

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

16

Tunsl knetok. [IpokapuoTnyueckas KieTka

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

17

CrtpoeHune 2yKapuoTUUECKOHN KIETKH.
[IpakTuueckas padora «M3y4yeHue cBONCTB
KJIETOYHOM MeMOpaHb» (20 MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

18

[ToBepXHOCTHBIN anmapaT KJIETKU

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/



https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/

http://stratum.ac.ru

19

OnHOMeMOpaHHbIE OPTaHOUIbI KJIETKH.
[IpakTudeckas padora «/3yueHue NBUKEHUS
IIMTOTUTa3MbI B PACTUTEIBHBIX KJIeTKax» (20

MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

20

[TomyaBTOHOMHBIE OPTaHOM bl KJIETKH:
MHUTOXOH/IPHH, TUIacTH L. JITabopaTopHast
paborta «VccnenoBaHue mia3Mon3a u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KiIeTkax» (20

MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

21

HemeMm0OpanHble opraHOU bl KIIETKH

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

22

Crpoenue u GyHKIHH sapa

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

23

CpaBHUTEIbHAS XapaKTEPHUCTUKA KIICTOK
aykapuoT. Jlaboparopuas pabora «3ydeHue

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/



http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/

CTPOCHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY
(20 MuHyT)

https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

24

ACCUMWIISIIHS U TUCCUMUIISIIIAS — JIBE
CTOpOHBI MeTaboau3Ma. Turmbsl ooOMeHa
BeecTB. JlabopaTopHas pabora «3yuenue
KaTaJTUTHYECKON aKTUBHOCTU (DEPMEHTOB (Ha
pUMepe aMIIIa3bl WK Katanassl)y» (20

MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

25

DepMEeHTaTUBHBIN XapaKTep peaKHil
KJIETOYHOTO MeTabonmu3Mma. JlaboparopHas
pabora «3yuenue hepMEeHTaTUBHOTO
paciienyieHus IepoKCuaa BOJI0poia B
PaCTUTENBHBIX U )KUBOTHBIX KieTkax» (20

MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

26

benku-akTHBaTOpHI U OCIKU-UHTHOUTOPHI

https://educont.ru/
https://mob-edu.com/
https:// www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

https://educont.ru/
https://mob-edu.com/
https:// www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru



https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/

28

dorocunTes

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

29

Xemocunres. Jlaboparopuas pabota
«CpaBHeHHE TIpoLecCcOB (POTOCHHTE3A U
xemocuHTe3a» (20 MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

30

AHa3poOHBIC OpraHu3Mbl. Buibl OpoxkeHusI.

JlaGopaTtopHnast pabora «CpaBHEHHE
MIPOIIECCOB OpOKEHUsI U IbIXaHus» (20

MUHYT)

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

31

AdpOoOHBIE OPraHU3MBI. DTaTIBI
SHEPTreTHYECKOro oOMeHa

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

32

DHeprus MEeMOPaHHOTO TPaIueHTa

npoTtoHoB. Cunte3 AT®: paboTa mpOTOHHOMH

AT®-cuaTa3bI

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
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https://foxford.ru/

https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

33

PeaKI_[I/II/I MaTpUYIHOI'O CMHTE3a

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

34

Tpanckpunuus — marpuunbiii cuate3 PHK

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

35

Tpancnsauus u e€ srarbl

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

36

Konuposanue amuaokucioT. Pons pudocom
B OMocuHTe3e Oenka

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

37

Opranuzanys reHoMa y IpokapuoT 1

https://educont.ru/



https://www.yaklass.ru/
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http://stratum.ac.ru/
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9YKapHoT

https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

38

MornekynsipHble MEXaHU3MBbI SKCIIPECCUHI
TeHOB Y 3YKapHOT

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

39

Bupycel — BHekseTOUHBIE (JOPMBI )KU3HU U
oOnuratHble napasutel. [lpakTuueckas
pabota «Coznanue mozenu Bupyca» (20

MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

40

BupycHsle 3a0051eBaHus UesloBeKa,
JKUBOTHBIX, PACTCHUH

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

41

Hanorexxonornu B OMOJIOrUH U MCOUILINHE

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/

https://foxford.ru/
https://www.yaklass.ru/
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https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

42

AJMHMHHCTpaTHUBHAsE KOHTPOJIbHAas paboTa
(40 MuHyT)

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

43

JKU3HEeHHBIN UK KIIETKU. AHAIN3
KOHTPOJIbHON PaboThI

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

44

Marpuusnsiii cuate3 JJHK

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

45

Xpomocomsl. Jlaboparoprast pabota
«M3yueHne XpoMOCOM Ha TOTOBBIX
MHUKponpenaparax» (20 MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

46

JleneHne KIETKM — MHUTO3

https://educont.ru/
https://mob-edu.com/
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https://educont.ru/
https://mob-edu.com/

https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

47

Tunel kneTok. KapuokuHes U IUTOKUHES.
JlaGopaTtopHnas pabora «Habmronenue Mmuto3a
B KJIETKaX KOHYMKA KOpEeIIKa JyKa (Ha
TOTOBBIX MUKpoMpemnaparax)» (20 MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

48

Peryssiiiust s)KU3HEHHOTO UK KJIETOK.
OpranusM Kak eIMHOE 11eJI0e

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

49

Tkanu pacrenuii. Jlaboparopnas pabora
«M3ydyenue Tkanen pacteHuit» (20 MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

50

TxaHM )KUBOTHBIX U YEJIOBEKA.
JlaGopaTtopHas paborta «3ydeHue TKaHen
YKUBOTHBIX» (20 MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
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https://uchi.ru/

http://stratum.ac.ru

51

Opransl. Cucremsl opranos. JlaboparopHas
pabora «/3y4yeHue opraHoB IIBETKOBOT'O
pactenus» (20 MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

52

Onopa Tena opraHu3MoB

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

53

JIBr>kKeHrE OpraHu3MOB

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

54

[Iuranue opraHu3MoB

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

55

[TnTanue MO3BOHOYHBIX )KUBOTHBIX.
[InmeBapuTenbHas cUCTEMA YEIOBEKa

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
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https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

56

I[LIXB,HI/IG OpraHu3MoB

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

57

,HBIX&HI/IC IIO3BOHOYHBIX ) KMBOTHBIX U
YCIO0BCKa

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

58

KpOBCHOCHaﬂ CUCTEMA ITO3BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

59

TpchnopT BCIICCTB Yy OpTaHNU3MOB

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru
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http://stratum.ac.ru/

60

Brinenenue Y OpraHnu3MoOB

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

61

3amuTa y OpraHu3MoB

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

62

I/IMMYHHEUI CUCTEMA YCIIOBECKa

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

63

PazapaxuMocTh U perymsius y OpraHu3MoB

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

64

I'yMopanbHas peryssius 1 SHJOKpUHHAs
CUCTEMA XKUBOTHBIX U YEJIOBEKA

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
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https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

65

@opMBbl pa3MHOKEHHUS OPTaHU3MOB

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

66

[TonoBoe pazmMHOXkeHUE

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

67

Meiios

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

68

["ameTorenes. OOpa3oBaHHE U pa3BUTHE
MOJIOBBIX KJIETOK. JlabopaTopHas pabota
«M3yueHune cTpoeHus MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpompenaparax» (20 MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —

https://educont.ru/
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OHTOI'CHE3

https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

70

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBBIX JIUCTKOB

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

71

Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas
pabota «BpIsSBIEHUE MPU3HAKOB CXOJICTBA
3apobIlIel MO3BOHOYHBIX KUBOTHBIX» (20

MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

72

PazmHoXeHue U pa3BUTHE PACTCHUN.
JlaGopaTtopHnas pabora «CTpoeHue opraHoB
Pa3MHOKEHHUSI BBICIIUX pacTeHui» (20

MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

73

Hcropus CTaHOBJIEHUS U PA3BUTHUS T€HETHKU
KaK HayKu

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
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http://stratum.ac.ru

74

OCHOBHBIC IOHSATHS ¥ CUMBOJIBI TEHETHKH.
JlaGoparopHas pabota «J{po3oduna kak
00BEKT TEHETUYECKUX HcciaeioBaHui (20

MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

75

3aKOHOMEPHOCTH HaCIIeIOBaHHS TPH3HAKOB.
MonoruOpuaHOE CKpeIIrBaHueE.
[IpakTuueckas padora "U3yuenue
Pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIBAHHS
y apo3oduisl" (20 MUHYT)

0.5

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

76

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

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

77

AHanusupyrouiee ckpeniuBanue. Hermomnnoe
JAOMUHHPOBAHUC

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

78

Jurubpunnoe ckpemuBanue. [lpakrnueckas

0.5

https://educont.ru/
https://mob-edu.com/
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https://www.yaklass.ru/
https://uchi.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/

pabota «M3ydyeHue pe3yibTaToB
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(UITBI
(20 MuHyT)

https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

79

[{uTonorndeckre OCHOBBI TUTHOPUTHOTO
CKpELIUBAHUS

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/

https://uchi.ru/
http://stratum.ac.ru

80

CHCHHCHHOﬁ HaCJICAOBAaHUC MPU3HAKOB

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/

https://foxford.ru/
http://stratum.ac.ru

81

XpOoMOCOMHasI TEOpHS HACIIEACTBEHHOCTH

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru

82

I'enetuka noma

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/

https://foxford.ru/
http://stratum.ac.ru

&3

TI'enoTun kax OCJIOCTHaA CUCTEMaA

https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru
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https://foxford.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/

['eneTruecKuii KOHTPOJIb PA3BUTHS

https://educont.ru/
https://mob-edu.com/

84 _ 0 https://www.imumk.ru/
pacTeHui, KUBOTHBIX U YEJIOBEKA htps://foxford.ru/
http://stratum.ac.ru
https://educont.ru/
H3MeHunBOCTh NpHU3HAKOB. Buabl https://mob-eﬁu.com/
85 0 https://www.imumk.ru/
HBMCHHUBOCTH https://foxford.ru/
http://stratum.ac.ru
https://educont.ru/
https://mob-edu.com/
86 MopaudukarmonHas ”3MEHUYNBOCTh 0 https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru
BapuanuoHsslii psii 1 BapualioHHAast
KkpuBas. JJaboparopHas pabota https://educont.ru/
«HccnenoBanue 3aKOHOMEPHOCTEN htmsz//mOb_e,d u.com/
87 . 0.5 https://www.imumk.ru/
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH. htps://foxford.ru/
[TocTpoenne BapuauOHHOTO psija u http://stratum.ac.ru
BapUaIMOHHON KpUBO» (20 MUHYT)
https://educont.ru/
https://mob-edu.com/
I'eHoTHIIMYECKAS N3MCHUYNBOCT. .
88 0 https://www.imumk.ru/
KomOuHaTuBHass ©3AMECHYHUBOCTD https:/foxford.ru/
http://stratum.ac.ru
https://educont.ru/
MyTannoHHas u3MeHYMBOCTh. [IpakTnueckas https://mob-edu.com/
89 pabora «MyTtamuu y apo3oduisl (Ha 0.5 https://www.imumk.ru/

TOTOBBIX MUKpoIMpemnaparax)» (20 MUHYT)

https://foxford.ru/
http://stratum.ac.ru



https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/

['enetuka yenoBeka. [IpakTudeckas pabora

https://educont.ru/
https://mob-edu.com/

90 «CocTraBieHue u aHaIU3 POIOCIOBHOWY (20 0.5 https://www.imumk.ru/
MHHYT) https://foxford.ru/
http://stratum.ac.ru
https://educont.ru/
3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIecca. htmsz//mOb_e_du'com/
91 0 https://www.imumk.ru/
OIHUTeHETHKA B SIIUTCHOMUKA https:/foxford.ru/
http://stratum.ac.ru
https://educont.ru/
https://mob-edu.com/
92 MeTtoapl METUIIMHCKON T'€HETUKH 0 https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru
https://educont.ru/
3HaueHUE MEIUIIMHCKON I'CHECTUKH B https://mob-edu.com/
93 NPENOTBPALLEHUHN U JIEYEHUU TEHETUYECKUX 0 https://www.imumk.ru/
3a00JIeBaHUM YeJIOBEKa https://foxford.ru/
http://stratum.ac.ru
OCHOBHBIE ITIOHSATHS CSJICKITUH. https://educont.ru/
JlaGopaTopHas paborta «3ydeHue copToB https://mob-edu.com/
94 . 0.5 https://www.imumk.ru/
KYJbTYPHBIX PACTEHUU U MOPOJ TOMAIITHUX htps://foxford.ru/
KUBOTHBIX» (20 MUHYT) http://stratum.ac.ru
https://educont.ru/
HUtorosas KOHTpoJbHas paboTa https:/mob-cdu.com
95 0 https://www.imumk.ru/
(mpomexytouHas attecrarus) 40 MUHYT) https:/foxford.ru/
http://stratum.ac.ru
96 MeTo1bl CeNeKIIMOHHON pabOTHI. 0.5 https://educont.ru/



https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
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https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/
https://educont.ru/

JlaboparopHnas pabota «3y4ueHrne MeTo10B
cenekuuu pacteHuin» (20 MuHyT). AHANTN3
KOHTPOJIbHON PaboThI

https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru

JloCcTHXKEeHHS CEeNEKIIMU PACTEHU 1

https://educont.ru/
https://mob-edu.com/

97 KUBOTHBIX. [IpakTrueckas paboTa 0 https://www.imumk.ru/
«[IpuBuBka pacrenuii" (20 MUHYT) https://foxford.ru/
http://stratum.ac.ru
https://educont.ru/
CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHKE https://mob-edu.com/
98 ’ 0 https://www.imumk.ru/
TEHETHYECKUX PECYPCOB https://foxford.ru/
http://stratum.ac.ru
buortexHonorus kak Hayka U OTpacib https://educont.ru/
npou3BojcTBa. [IpakTuueckas pabora https://mob—e.d u.com/
99 0.5 https://www.imumk.ru/
«M3ydenne o0beKkTOB OnoTexHoIorum» (20 hitps-//foxford.ru/
MUHYT) http://stratum.ac.ru
https://educont.ru/
OCHOBHbIE HAIIPABJICHUS] CAHTETUYECKOMN https:/mob-edu.com/
100 0 https://www.imumk.ru/
Guonoruu https://foxford.ru/
http://stratum.ac.ru
https://educont.ru/
https://mob-edu.com/
101 XpOMOCOMHAs M TeHHAsA UHKEHEPUS 0 https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru
102 MenunuHckrue OMOTEXHOIOTHI 0 hitps://educont.ru/

https://mob-edu.com/
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https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

14



https://www.imumk.ru/
https://foxford.ru/
http://stratum.ac.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATEIbHbBIC
padoThI padoTbI pecyper

OBonmonronHast reopus Y. /lapeuna. Eggzxiilggzgg%/

1 BBOHBIN HHCTPYKTaX 110 TEXHUKE 1 0 0 https://mob-edu.com/

OesomnacHoCTH https://www.imumk.ru
https://educont.ru/

) JBHoKyIre CHIIbl 3BOJIIOIMHA BUIOB 110 Y. 1 0 0 https://m.edsoo.ru/

HapBuny https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

Bbopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIN U https://m.edsoo.ru/

3 N 1 0 0 :

UCKYCCTBEHHBIN 0TOOD https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

PopMHUpPOBAHHE CUHTETUYECKOW TEOPUH https://m.edsoo.ru/

4 1 0 0 :

JIBOJIIOIIUN https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

DTanbl HBOJIIOLMOHHOTO IpoLiecca: https://m.edsoo.ru/

5 1 0 0 .

MHUKPO3BOIIOIUS U1 MAKPOIBOIFOLIHS https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

THomynsamua — 3neMeHTapHas e JUHULIA https://m.edsoo.ru/

6 y P 1 0 0

3BOJIIOIINN https://mob-edu.com/

https://www.imumk.ru
7 3aKOH T€HETUYECKOro paBHoBecHs JIK. 1 0 05 https://educont.ru/

Xapnu, B. Baiin6epra. [TepBudnblit

https://m.edsoo.ru/
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https://educont.ru/
https://m.edsoo.ru/

UHCTPYKTAX 0 TEXHUKE OE30MAaCHOCTH.
JlaGopaTtopHnasi pabota «BrlisBiieHHE
U3MEHYMBOCTHU y ocobelt oHoro Buaa» (20

MHUHYT)

https://mob-edu.com/
https://www.imumk.ru

https://educont.ru/
https://m.edsoo.ru/

JlaboparopHas pabota «IIpucnocoOnenus
OpPTraHU3MOB M UX OTHOCHTEJIbHASI
1enecooopasHocTby (20 MUHYT)

8 DneMeHTapHbIe (GaKTOPHI 3BOIIOLNUN 0 https:/mob-edu.com/
https://www.imumk.ru
https://educont.ru/

9 OddexT ocHoBatensa. IhdexT OyTbUIOYHOTO 0 https://m.edsoo.ru/

rOpJIBIIIKA https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

10 Murpanuu. M3onsamuu nomynsanun: 0 https://m.edsoo.ru/

reorpaduyeckasi, OnoIorndecKas https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

11 EctecTBenHbIit 0TOOp — HaNpaBIAIOINN 0 https://m.edsoo.ru/

(bakTOp IBOJIIOIUHU https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

N https://m.edsoo.ru/

12 Tonozoi or6op 0 https://mob-edu.com/
https://www.imumk.ru

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak

pe3ynbTar MUKpodBoroun. Jlaboparopuas lﬁgpzfxiilggzgg%/

13 pabora «3yuenne apoMopd030B 1 0.5 htth; / /m;)b-e du'.co o

MA0AJANTALUN Y pACTEHUN U )KUBOTHBIX) https://www.imumk.ru

(20 MuHYT)

[Tpumeps! Tpucoco0IeHUN y OpraHU3MOB:

Mophonoruueckue, GU3N0IOTUIECKUE, https://educont.ru/

14 OMOXUMHYECKHE, TTOBEICHUYCCKHE. 05 https://m.edsoo.ru/

https://mob-edu.com/
https://www.imumk.ru
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https://www.imumk.ru/

Bun, ero kpurepuu u CTpykTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE BUIOB

https://educont.ru/
https://m.edsoo.ru/

15 1o MopdoJioruueckomy kpureputoy (20 0.5 https://mob-edu.com/

MHUHYT) https://www.imumk.ru
https://educont.ru/
https://m.edsoo.ru/

16 Crpykrypa BHna 0 https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

17 Bunoo6pa3oBanue kak pe3ynbTar 0 https://m.edsoo.ru/

MUKPOIBOIIOLUA https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/
https://m.edsoo.ru/

18 CB43b MUKPOAIBOIIONNH U ATTUIEMHOJIOT U 0 https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

19 Maxkpossomntonus. [Taneontomornueckue 0 https://m.edsoo.ru/

METOAbI U3YyUECHUS SBOIIOIUN https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

20 buoreorpaduyeckue MeToAbl U3yUeHUs 0 https://m.edsoo.ru/
3BOIIOIIUN https://mob-edu.com/

https://www.imumk.ru

OMOPHOIOTUYECKHIE U CPABHUTEIHHO- https://educont.ru/
https://m.edsoo.ru/

21 MOP(OIIOTHIECKUE METOIBI U3YUCHUS 0 https://mob-edu.com/
SBOJIONINH https://www.imumk.ru
MonexkyJIspHO-TeHETUYECKUE, hitps://educont.ru/

22 OMOXMMHUYECKHE U MATEMATHYECKUE METOIBI 0 hitps://m.eds0o.ru/

https://mob-edu.com/

U3YICHUS SBOJTFOLIN https://www.imumk.ru
https://educont.ru/

23 OO61re 3aKOHOMEPHOCTH IBOJTIOIIH 0 https://m.edsoo.ru/

https://mob-edu.com/
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https://www.imumk.ru

AnanrtuBHas panuanus. HepaBHOMEpHOCTH

https://educont.ru/
https://m.edsoo.ru/

24 TEMIIOB YBOJIIOINH 0 https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

25 Hay4nble runote3pl NpoOuCX0KACHUS KU3HU 0 https://m.edsoo.ru/

Ha 3emiie https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

2% JlonayuHbIe peICTaBICHUS O 3aPOKICHUN 0 https://m.edsoo.ru/

JKU3HA https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

27 OcHOBHBIE 3TaIbl HEOPraHUYECKOU 0 https://m.edsoo.ru/

3BOJIIOIINN https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

28 ['unoresb! 3apoXkKaAEHUS KUZHU 0 hetps:/im.cdsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

Uctopus 3emiin 1 METO/IBI €€ U3YUCHUS. https://educont.ru/

JlaGopatopHas pabota «3yuenue u https://m.edsoo.ru/

29 0.5 ;

OIMHCaHHE NCKOMAEMBIX OCTATKOB JIPCBHUX https://mob-edu.com/

opranusmoBy (20 MUHYT) https://www.imumk.ru
https://educont.ru/

30 HauanbHbie 3Tansl opraHuyecKoi SBOTIOLUN 0 hitps://m.edsoo.rw/
https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/
https://m.edsoo.ru/

31 JBOIONHS SYKAPHOT 0 https://mob-edu.com/
https://www.imumk.ru

32 OCHOBHBIE 3Tanbl IBOIIOLHAH PACTUTEIBHOTO 05 https://educont.ru/

mupa. [IpakTudeckas pabora «3ydenne

https://m.edsoo.ru/
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0COOEHHOCTEH CTPOCHUS PACTCHUN Pa3HBIX
otesoBy (20 MUHYT)

https://mob-edu.com/
https://www.imumk.ru

OCHOBHBIE dTaNbl 9BOJIOIWH ) KUBOTHOT'O

https://educont.ru/
https://m.edsoo.ru/

33 MHpaA 0 https://mob-edu.com/
https://www.imumk.ru

DBOJIIOLMS )KUBOTHBIX. [IpakTHueckas hitps://educont.ru/

34 pabora «/3yuenne ocOOEHHOCTEN CTPOCHUS 0.5 https://m.edsoo.ru/
20 ) https://mob-edu.com/

MIO3BOHOYHBIX KUBOTHBIX» (20 MUHYT) https://www.imumk.ru

https://educont.ru/
35 Pa3BuTHe )xu3HM Ha 3eMIIe 110 3paM U 0 https://m.edsoo.ru/
nepuoaam https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/
MaccoBble BBIMUPaHUS — HKOJIOTUYECKUE https://m.edsoo.ru/
36 0 ;

KPU3HUCHI TTPOIIIIOTO https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

37 CoBpeMEHHBIN IKOJIOTHYECKUM KPU3UC, ET0 0 https://m.edsoo.ru/
0COOCHHOCTH https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/
33 CoBpeMeHHas cucTemMa OpraHu4ecKkoro 0 https://m.edsoo.ru/

MPOLIIOTO https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

39 OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI 0 https://m.edsoo.ru/

OpPraHU3MOB https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

40 AHTpOIIOJIOTHS — HayKa O YEJIOBEKE 0 hetps:/im.cdsoo.ru/
P YK https://mob-edu.com/
https://www.imumk.ru
41 AJIMUHHCTpAaTUBHAs KOHTPOJbHas paboTa 0
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https://www.imumk.ru/
https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
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https://www.imumk.ru/
https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru/

(40 MunHyT)

Pa3BuTue npeacraBieHuii 0 TPOUCXOKICHUU

https://educont.ru/
https://m.edsoo.ru/

42 qeJIoBeKa 0 https://mob-edu.com/

https://www.imumk.ru
MecTo uenoBeka B CHCTEME OPTraHUYECKOTO https://educont.ru/

43 mupa. Jlabopatopnas padora «M3yuenue 0.5 https://m.edsoo.ru/
0COOEHHOCTEH CTPOEHHUS CKeJIeTa YeIOBEKa, ) https://mob-edu.com/
CBSI3aHHBIX C PIMOXOXKIEHUEM» (20 MUHYT) https:/www.imumk.ru

https://educont.ru/
https://m.edsoo.ru/

44 JIBHOKyIIME CHIIBI aHTPOIIOT€HE3a 0 https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

45 CooTHollIeHHE OMOJIOTHYECKUX U 0 https://m.edsoo.ru/

COITMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/
https://m.edsoo.ru/

46 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 0 https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/
https://m. .

47 IlaneoreHernka 1 MmaJcoreHOMHUKA 0 ht tg:_;ﬁ:& se%?lrélé o/
https://www.imumk.ru
https://educont.ru/
https://m.edsoo.ru/

48 DBOJIIOLIMS COBPEMEHHOT'O YEJIOBEKA 0 https://mob-edu.com/
https://www.imumk.ru

UYenoseueckue pachel. [IpakTudeckas pabora Egpzfxffggzggnr;//

49 «M3yueHne 3KOJOTHYECKUX aanTaui 0.5 httgs: / /m;)b-e du’ com/
enosexay (20 MuHyT) https://www.imumk.ru

50 MexaucuuIIMHapHble METObI 0 https://educont.ru/

AHTPOIIOJIOIUHr

https://m.edsoo.ru/
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https://educont.ru/
https://m.edsoo.ru/

https://mob-edu.com/
https://www.imumk.ru

https://educont.ru/
https://m.edsoo.ru/

51 3apoKJICHUE U Pa3BUTHE IKOJIOTUU 0 https://mob-edu.com/
https://www.imumk.ru
Mertoasl skonoruu. JlabopaTopHas pabora hitps://educont.ru/
https://m.edsoo.ru/

52 «3yueHne MeTo0B HKOJIOTHUECKHUX 0.5 https://mob-edu.com/
ncenezoBanmi» (20 MuHyT) https;//www.imﬁmk.m

https://educont.ru/

53 3Ha4YeHHE IKOJOTMYECKUX 3HAHUU IS 0 https://m.edsoo.ru/
YeJoBeKa https://mob-edu.com/

https://www.imumk.ru
https://educont.ru/

54 DKoyioruveckue (HakTopbl 0 Ettg:;ﬁ;ﬂ Se%%rgé o

https://www.imumk.ru
AbGuotnueckue ¢pakTopbl. CBET Kak https://educont.ru/

55 skosoruueckuit pakrop. JlaboparopHas 0.5 https://m.edsoo.ru/
pabota «BblIsiBIeHHE TPUCTIOCOOIECHUI ' https://mob-edu.com/
OpPTaHU3MOB K BIMSHHIO cBeTa» (20 MUHYT) https://www.imumk.ru
Aobuotndeckue axktopsl. Temmeparypa kak bitos:/fed /
sKosoruueckuit paxtop. JlaboparopHas Ups://educont.iu

N https://m.edsoo.ru/

56 pabota «BplIsiBIeHHE TPUCTTOCOOIECHUI 0.5 https:/mob-edu.com/
OpPraHU3MOB K BIHMSIHUIO TeMreparypsn (20 https; Jwrww imumk U
MHUHYT)

AbuoTtnueckue GpaxkTopsl. BraxkHocTh Kak bitos:/fed /
sKoJornueckuii pakrop. JlabopaTopHas itps://ecucont.ru
https://m.edsoo.ru/

57 paboTta «AHATOMHYECKHE OCOOCHHOCTH 0.5 :

N https://mob-edu.com/
pacTeHuii U3 pa3HeIX MecT obutanus» (20 httos://www imumk ru
ps: . .
MUHYT)
https://educont.ru/
58 Cpenbl 0OuTaHUs OPraHU3MOB 0 https://m.edsoo.ru/

https://mob-edu.com/
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https://www.imumk.ru/
https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/

https://www.imumk.ru

https://educont.ru/
https://m.edsoo.ru/

59 buonornueckue puTMbl https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/
https://m. .

60 XKuznenusie popMbI OPraHU3MOB httgz-xﬁoeli seczlcl)lr:ém/
https://www.imumk.ru
https://educont.ru/
https://m.edsoo.ru/

61 buotnueckue pakTopsl httgz- //E(fb-se(:i?lr:om/
https://www.imumk.ru

3HaueHne OMOTUYECKUX B3aUMOJIEHCTBUI Egpzfxffggzggnrz/

62 715 CYIECTBOBAHUS OPraHU3MOB B CPEJIE httgs: //mob-cdu.com/

oburanus https://www.imumk.ru
https://educont.ru/

63 DKOJIOTHYECKUE XapaKTEPUCTUKU https://m.edsoo.ru/

MOMYJIALAA https://mob-edu.com/
https://www.imumk.ru
OCHOBHBIE TOKA3aTENN MOMYJISALNHN: }ﬁgpzfzﬁ?‘;gggrﬁf/
64 YHCIIEHHOCTD, TNIOTHOCTD, BO3PACTHAS H httgs: //mob-cdu.com/
[10J10BasA CTPYKTypa https://www.imumk.ru
OcCHOBHbBIE TIOKA3aTENU MOMYJISLNN: Egpzf;ffgzzggri/
65 POKIaEMOCTh, TIPUPOCT, TEMIT POCTA, httgs: //mob-cdu.com/
CMEPTHOCTD, MUTPAIIIU https://www.imumk.ru
https://educont.ru/

66 DKOoJIOTHYECKASI CTPYKTYpa HOMYISIIHH hetps://m.cdsoo.m’

PYKTYp yin https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

67 JvHamuKka nonyJsiuu U €€ peryJisiius https://m.edsoo.ru/

https://mob-edu.com/
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https://mob-edu.com/

https://www.imumk.ru

68

KpuBble pocTa YMCIEHHOCTH MOMYJISIUH.
Kpusbie BbKMBaHUA

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

69

DxoJyioruueckast Huma Buaa. Jlaboparopaas
pabota «IIpucnocobmeHus: CeMsiH pacTeHHIA
K pacceneHuto» (20 MUHyT)

0.5

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

70

Bun xak cucrema nonynsiuuii

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

71

3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

72

Coo011ecTBO OpraHu3MOB — OHOIICHO3

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

73

DKocucTema Kak OTKpbITad CUCTCMaA

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

74

KpyroBopoT BelecTB 1 MOTOK SHEPTUHU B
9KOCUCTEME

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

75

OCHOBHBIE ITOKA3aTEIIN YKOCHCTEMBI

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

76

DKOIOTHYECKHUE IMUpaMHuJbl

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
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https://www.imumk.ru

https://educont.ru/
https://m.edsoo.ru/

77 N3menenust coo0IIecTB — CYKIIECCHH 0 https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

78 [IpupoaHbie 3KOCUCTEMBI. DKOCHUCTEMBI 03€p 0 https://m.edsoo.ru/

U peK. DKOCHCTEMbI MOPEN U OKEAHOB https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

79 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 0 https://m.edsoo.ru/
TYHAP, JIECOB, CTEINEH, TYCThIHb https://mob-edu.com/

https://www.imumk.ru
https://educont.ru/

80 AHTpomnore € DKOCHCTEMBI 0 hitps://m.cdsoo.rw/

HTPOIIOTCHHEI https://mob-edu.com/
https://www.imumk.ru

Ypb6oskocucremsl. [IpakTuueckas pabora https://educont.ru/

81 «M3yuenne u onucanue ypooIKOCUCTEMBD) 0.5 hitps://m.eds00.ru/

20 ¥y yp : https://mob-edu.com/

(20 mMunyT) https://www.imumk.ru

3akoHOMEpHOCTH (HOPMUPOBAHUS OCHOBHBIX https://educont.ru/

82 B3aUMOJICUCTBUI OPraHUu3MOB B 0 hitps://m.eds00.ru/

p https://mob-edu.com/

SKOCHCTEMAX https://www.imumk.ru

MexaHu3Mbl BO3JICUCTBUA 3arpsiI3HEHU I https://educont.ru/

]3 pa3HBIX TUIIOB HA CyOOpraHU3MEHHOM, 0 https://m.edsoo.ru/
OPraHU3MEHHOM, IIONYJISIIUOHHOM U https://mob-edu.com/
H»KOCUCTEMHOM ypOBHHX htt[!S//WWWlmumkru

https://educont.ru/

34 Buocdepa — oOmienanerapaas 000g04Ka 0 https://m.edsoo.ru/
SeMIIH https://mob-edu.com/

https://www.imumk.ru
https://educont.ru/

85 VYuenue B. U. Bepnaackoro o 6uocdepe 0 D -

https://m.edsoo.ru/
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https://mob-edu.com/
https://www.imumk.ru

86

3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

87

KpyroBopots! BemecTs u
OMOre0OXMMHYECKUE LIUKIIbI

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

88

3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI
CyIIH

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

89

VYcroitunBocTh 6rochepbl

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

90

DKOIOTHIECKHUE KPHU3UCHI U UX IMIPUYUHEBI

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

91

BosneiicTBue uenoBeka Ha Ouocdepy

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

92

AHTpPOMNOTr€HHOE BO3/ICHCTBUE HA
PaCTUTEIBHBIN U )KUBOTHBIN MUD

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

93

OxpaHa npupoasl

https://educont.ru/
https://m.edsoo.ru/
https://mob-edu.com/
https://www.imumk.ru

94

OcHOBHBIE IPUHLIUIIBI YCTOHYUBOTO

https://educont.ru/
https://m.edsoo.ru/
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Pa3BUTHUA YCIIOBCUYCCTBA U ITPUPOAbL

https://mob-edu.com/
https://www.imumk.ru

PanuonansHO€ IpUpOAONOIB30BAHUE U

https://educont.ru/
https://m.edsoo.ru/

95 goxpaHeHHe OMOJIOTHYECKOTO pa3HOOOpa3us 1 0 https://mob-edu.com/
M https://www.imumk.ru
96 Hrorosast koHTpoJbHAsA padoTta (40 MUHYT) 1 0
O000111eHNEe U cCUCTEMATU3ALMS 10 TEME https://educont.ru/
97 «MHUKPOIBOJIIONUS U €€ pPe3yIIbTaThl 1 0 hitps://m.eds00.ru/

p a . pesy ) https://mob-edu.com/
MakposBoronus u €€ pe3yJIbTaTh» https://www.imumk.ru
O000111eHNEe U cCUCTEMATU3ALMS 10 TEME https://educont.ru/

98 «IIpoucxoxeHue U pa3BUTHE KU3HU Ha 1 0 hitps://m.eds00.ru/
3 p p https://mob-edu.com/
CMJIE» https://www.imumk.ru
O06o0011eHnEe U cUCTeMaTU3aIMs 110 TEME httpsi//educont.ru/
99 «IIpoucxoxneHue uejaoBeKa — 1 0 https://m.cdsoo.rw/

p https://mob-edu.com/
AHTPOIIOTCHES» https://www.imumk.ru
O00011IeHNE U CUCTEMATH3AIUS 10 TEME https://educont.ru/
«IKOJI0rHs — HayKa O B3aMMOOTHOILIEHHSIX https://m.edsoo.ru/

100 1 0 :

opranu3mMoB. Opranusmsl U cpeaa https://mob-edu.com/

06I/ITaHI/I5[» httDS//WWWlmumkm
https://educont.ru/

O00011IeHNE U CUCTEMATH3AIUS 10 TEME https://m.edsoo.ru/

101 . 1 0 .

«IKOJIOTUS BUIOB U MOMYJISIIIAN https://mob-edu.com/
https://www.imumk.ru
https://educont.ru/

102 O0600I11IeHNE U CHCTEMATHU3AIUS [10 TEME 1 0 https://m.edsoo.ru/

«buocdepa — rmobanbHas 3KOCUCTEMA https://mob-edu.com/

https://www.imumk.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Buonorus: 5 knace, 6a30BbIii ypoBeHb; yueOHUK /B.B. ITaceunuk u ap. — Mockaa,
[Tpoceemenue, 2023 (JIuaus ku3HM)

buonorus: 6 kinacc, 6a30BbIil ypoBeHb; yueOHUK /B.B. [Taceunuk u ap. — Mockga;
[Ipocsemienue, 2024 (JIuHUs KU3HN)

Buomnorus: 7 xnacc, 6a30BbIi ypoBeHb; yueOHUK /B.B. [laceunuk u n1p. — Mockaa;
[Tpoceemenue, 2024 (JIuaus xu3HN)

buonorus: 8 xmacc, 6a30BwIi ypoBeHb; yueOHuK /B.B. [Taceunuk u np. — Mocksa;
[Ipocsemienue, 2024 (JIuHus KU3HN)

Buomnorus: 9 xnacc, 6a30BbIi ypoBeHb; yueOHUK /B.B. [laceunuk u n1p. — Mockaa;
[Tpoceemenue, 2024 (JIuaus xu3HN)

Buonorus: 10 knacc, yriyOneHHbli ypoBeHb; yueOnuk /B.B. Ilaceunuk u ap. — Mocksa;
[Tpoceemenue, 2024 (JIuaus xu3HN)

buonorus: 11 kmnacc, yriyoneHHbI ypoBeHb; yueOHuk /B.B. Ilaceunuk u ap. — Mocksa;
[Ipocsemienue, 2024 (JIuHUs KU3HN)

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

buonorus. UHTepakTHBHBIC TUIAKTHYECKUE MaTeprualibl 5-11 kiraccel. MeTomuueckoe mocooune
C UHTEPaKTUBHBIM MpuioxkeHueM.. — Mockaa, «[lnaneray, 2023

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCbBI U PECYPCHI CETU
UHTEPHET
https://educont.ru/

https://m.edsoo.ru/

https://mob-edu.com/

https://www.imumk.ru/

https://foxford.ru/

http://stratum.ac.ru
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