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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydeOHoro mpenmera «buosjorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusy» yrmy6nénnoro yposHs uszydenus (1011
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHusM GI'OC COO npodunbHbie yueOHbIE
IpeAMEThl, H3ydyaeMble Ha YIIyOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEH, TICUXO0JIOTHEN, CHIOPTOM UJIM BOEHHBIM JI€JIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus” naét npeacraBieHue o 1eIu
W 3aJjayax U3ydeHHs ydeOHoro mpeamera «buosiorus» Ha yriyOJ€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHME IO pa3feinaM ¢ TeMaMm, paclpelesieHue II0 KiaccaMm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MIPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIEr0o
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMPABJICHHOCTh Ha
MOCJIEyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
dbopMUpOBAaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  IKOJOTUUYECKOTO
MBIIIICHUS, IPEJICTABICHUH O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoi cpeae. B mporpaMmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHHS U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4EOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYyYarolIMXcsi IO OCBOCHHIO COJIEpPKaHUS
OMOIOTHYECKOr0 00pa30BaHMs Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC M OPUCHTHPOBAH HA PACIIIUPEHUE
U yriiyOseHue 3HaHU 00y4aroIuxcs 0 AUBOM MPUPOJIe, OCHOBAX MOJIEKYISPHOU U



KJIETOYHOU OMOJOTHH, YMOPHUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx UM OpraHu3alusx  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TMOJy4aroT pa3BuTHe. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUA O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYeCKOro Mupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYecKoro paznooOpasus miuaHeTsl. Tak, B 10 kinacce usyvarorcs
OCHOBBI MOJICKYJISIPHOW M KJICTOYHOH OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi MO OOTaHUKE, 300JO0TMH, aHATOMUHU,
¢dbusunonioruu yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnniii mnpeamer «buosnorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBUJ,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOr0 MaTepHalia B COJEPKAHUHU MPOrPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBIICHUSI U Pa3BUTHS
TOU WJIM MHOM 00J1aCTH OUOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX PoOIeM.

Lenb u3zydenus: yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TNPHUOOPETCHHE YMCHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHMUs.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCS PEIIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOTroOOpa3uu U OCOOEHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIIMXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TaJICOHTOJIOTHH, JKOJIOTHUH),
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
naboparopud W B mOpupoae (HaOMIOJAeHHME, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIH30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¥  COIHMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpY’XKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATh  MEpbI
npodriiakTHKA WHGEKITMOHHBIX 3a00J€BaHNM, MpaBUiia TTOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTATIBLHBIX UCCIICI0BAHUM,
pelieHus: OMOJIOTMYECKUX 3a/lay, MOJACIHUPOBAHUS OHUOJOTHYECKHUX OOBEKTOB U
IIPOLIECCOB;

BOCITUTaHUE y O0YYAIONMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TeHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYyphl IOBEICHHS B PUPO/IC; HHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHWUM;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCJIOBMM  JUIsi  OCO3HAaHHOTO  BbIOOpa  0OydarolUMUCSH
VHIMBUTy AJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayouemMy npo(ecCHOHaIbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
ypOBHE cpenHero oobiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEl0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHEnU(pUKU €ro COoJAep KaHWs U HaIMpaBIECHHOCTH Ha
OpOoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-UCCIIEI0BATENHCKUX PaboT,
TEMAaTUKa KOTOPBIX OMPEAEIISIETCS YUUTENIEM Ha OCHOBE UMEIOIINXCSl MaTEPUATIBLHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX TPUPOJIHBIX YCIOBUM.



COAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoOJOruK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme x)uBble CUCTEMbI HA PA3HBIX YPOBHIX OPraHU3ALUU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBOU TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BaHUE JJI IPOBEICHUS HAOIIOACHMH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAsI e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ poJib Kak pacCTBOPUTEIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUHU KIIETKH,
TEIUIOpEryiauru. MUHepanbHbIe BEIIeCTBA KJIETKU, UX Onojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpyKkTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonorunueckue GpyHkunu 6eakoB. IIpuonsi.



VYrneroasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpr. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUA0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnmpans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
cmpyKmypbol U OYHKYull OUOMONEKYN U UX KomMniekcos. Komnviomepnulii ouzavin u
opeaHudecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XMMAYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIeKYJbD», «CTpoeHHE MOJICKYI
yrieBonoBy», «CTpoeHHe MOJIeKyd JHUNUAoBY», «HyKIenHOBbIE KHCIOTBIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccienoBanue HyKJIEHHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



CtpoeHure npoKapuoTUIECKOM KieTku. Kinerounast cTeHka OakTepuidl U apxew.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKapuOTHUECKOM KieTkH. [1mazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckoil MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: macCcuBHbIN (Auddy3usi, ooneruéHHas
mud¢y3us), aKTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA AaKTHBHBIA TPaHCIOPT).
[Toymponuiaemocts MeMOpanbl. PaboTa HaTpHii-kaqueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Jk301uTo3. Kietounas crenka. CTpykrypa U QyHKIIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TIpaHyJIpHOTO PETUKYIyMA.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MATHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTodynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JeMoHCcCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoiiM3a W JAEIUIA3MOJU3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakIuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTiinuust pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy u CAM-munuv
gdomocunmesa. lIpogykTuBHOCTH (pOoTOCHMHTE3a. BiusHue pa3audHbIX (PaKkToOpoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax omomorndeckoro okucieHus. [luknmuyeckue peaknun. OKUCIATETHEHOE
bochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwi. [lpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuUMepe aMuia3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiiusi akTUBHOCTH T€HOB Yy MNpoKapuoT. ['mmoresa
ornepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmvl IKCNpeccul 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHble 3a0051eBaHus Ye€JI0BEKA, )KUBOTHBIX, pacTenuii. CITN ], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donvuiux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuoibl UHTEpGa3bl.

Martpuunbii cunares JAHK — pemmkanwpa. IIpuanuner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauyu MUTO3a U MIPOUCXOSIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnokuHes u HUTOKHHE3. bruonornyeckoe 3Ha4eHre MUTO3A.

Perynsaius MUTOTHYECKOrO IMKJIA KJIeTKU. [Iporpammupyemas KieTo4dHas
rudespb — aroInTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKka» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocomy, «Permmkamus JJHK.

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpELIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHnasi pabora «HalmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GpyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEACATEIPHOCTH OTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npoTUCThl. KoJIOHHANIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4AaCTEM MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAas1, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKIHUH U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMYA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opraun3mos. Iloromenre Boapl, yrieKucioro raza 1 MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanme  KkMBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX >KMBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHOH CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisiums.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeiziesieHue y ;)kUuBOTHBIX.
CokpatutenbHble Bakyodau. Opradbl BbiaeneHus. DuibTpalus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTENBHOM CHCTEMaMU. BeiaeneHue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne M QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopus KioHaNIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3ngpaxuMocTh W peryiduuss |y  OpraHu3moB. PasznpaxumMocTs y
OJTHOKJIETOYHBIX OPraHn3MoOB. TakcuChl. Pa3ipaXuMoCTh U pEryssiuus y pacTEHUM.
PocToBbI€ BelllecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednekropHas nyra. bezycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['ymMopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMA MUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOM M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl U cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojiopocin», «baktepum», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTeOIs»,
«CTpoeHue JNHCTOBOM IIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BblgenurenbHas CHUCTEMay, «IDHAOKPHUHHAsA cUCTeEMa», «CTPOECHHE MBIIIIbIY,
«Ammynurer»,  «KuiieunomonoctHeie», «CxeMa  NUTaHUS  PACTECHUN»,

«KpOoBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE JJIs JIEMOHCTPALIMK MIOYBEHHOTO U BO3/YIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia i 0eJIKoB Mo edcTBreM (hepMEeHTOB, 000pyAOBaHUE ISt
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l/3ydueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHe sKUBOTHBIX).

JlaGopaTopHasi padora «3yueHne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe paszmuHoxkeHue. [lonoBele KieTkW, WM rametsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10I0BBIE Kee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CnepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMMTAIOUINX. 3apOJABIIICBBIC JMCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANbHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUS JKUBOTHOTO KakK pe3yibTaT HEpapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IIpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4yecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTPAHEHHE B mpupone. THUmbl pocTa KUBOTHBIX. PaKTOPHI
peryisiliiy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTaIMOPUOHAIBHOTO Pa3BUTHUS



y )KMBOTHBIX U uesoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoliecce Mero3a. ['amerorenes
y pactenuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OILTIOIOTBOPEHHE Y IBETKOBBIX pacTeHHil. OOpa3oBaHuE U Pa3BUTHE CEMEHM.

MexaHn3MBl pETYISIAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCTpaMuK

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pa3MHOXKEHUD», «Pa3zMHOKEHME XJIAMHIOMOHAIbBD, «Pa3MHOXEHHE JBIIIECHBI,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsly, «I'amerorenes», «CTpoeHue
AWIEKIIETKH U crepmMaTo3onaa», «OCHOBHBIE CTaJAWM OHTOreHesza», «llpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «PasButue capaHumny,
«Pa3Butne narymkw», «JlBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CtpoeHne ceMsaH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», « KU3HEHHBIN [IUKJI HATOPOTHUKAY,
«OKV3HEHHBIN UK COCHBLY.

ObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGoparopHas padora «/3ydyeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHKpOITpEnapaTax».

IlpakTnueckass padora «BbisBIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HaCJIeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6ots H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHSA U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETHUKU:  THOPHUIOJIOTHMYECKUN,  LHUTOJIOTHYECKUA,
MOJIEKYJIIPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTopl TeHETUKI, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT TI'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs ITPU3HAKOB. L{UTOoJIOrMueckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CuerieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMhu. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HAKOB, CHETIEHHBIX C TTOJIOM.

['eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONOTUYECKUX  TPOIIECCOB, TOBEACHUS U  KOTHUTUBHBIX  (DYyHKIIUH.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3suT» U «XO3IUH — MHUKpOOMOM». ['eHeTHYecKrne acmeKTbl KOHTPOJIS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
Meunnens», «AHanmu3upymrouiee CckpeluBanue», «HemomHoe gOMUHHUpPOBaHHEY,
«ClemieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€eCTBEHHBIN ajIenu3m», « B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMUd 3aKOHOB €IMHOOOpasws
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTpAllUM CILEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBAHUSA Yy IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeast B (oOpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

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

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJTHOTO BUA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUWPOBAHHBICE MyTalud. SnepHble U
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYecKUue W MoJjoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMpOIEcCa. 3aKOH TOMOJIOTUYECKUX PSI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PpOJb INUEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMmoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuel u  cxembl: «Bugasl  usMeHuMBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs H3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTaruii.

OOopynoBaHue: XKUMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BAPHUALIMOHHOW KPUBON».



IIpakTuyeckass padora «Mytamuu y aApo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YeslOBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a001€BaHUs YEIOBEKaY.

IHpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o I[leHTpax mOpOUCXOXKIEHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHUYUBOCTH
H. W. BaBumnoBa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIH U
VHIUBUY AJIbHBIN. Ortansl KOMOWHAIIMOHHOU CCJICKIINU. HUcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJICKIIMOHHOW  paboTHI.
PanmnanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTYyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMOuHanTHbIX JIHK 17151 mosmydeHust iCXOAHOro MaTepuara st CeJIeKIUu.

[Tomyuenue MOJIUIUIONIOB. BryTpuBuaosas THOpUIN3AIINS.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpenMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuumHbL. Vcmonb3oBaHme
rerepo3uca B cenekuuu. Otnanénnas rulGpuauzauus. [Ipeogonenue Oecruioaus



MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DEBONIOYUAN.

CoxpaHeHure U U3y4eHUE TeHEeTUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpanwenue u YynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yedax VIAVYUleHUs
Cyuecmeyomux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM YUCIe C
NPUMEHEHUEeM COBPEMEHHBIX MEMO008 HAYUYHbIX UCCIe008aHUL, Nepedosslx uoell u
NepCneKmuBHbIX MexHOoI02ULL.

JlemoHcTpanuu

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

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtonpl cenekiumny, «Otnanénnas rudbpuauzanus», «MyTtarenesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKkypeusi «OCHOBHBIE METOAbl W JOCTHUKCHUS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOHUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TOMYyYeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJIeMe. Mukpoouosornuecknii cuHTe3. OOBEKTH MHUKPOOMOJIOTUUYECKHUX
texHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIuX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounas mHxeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
smOpuorene3. lcnoiab30BaHHE TarlIOWZOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKAOHANbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOpPEHUE. PeKOHCTpyKIus
SAUIEKJIETOK U KJIIOHUPOBAHUE XUBOTHBIX. METOJl TpaHCIUIAaHTALUU SJIEpP KIIETOK.



Texnonozuu 0300po6nenus, KyabmueUpo8aHus U MUKPOKIOHATbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYD.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JTHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouommkenepuss g pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmunp! u cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTouHas nHxkenepus», «I eHHass HTHKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIOMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedatenbHocTh Y. JlapBuHa.

J{BroKyIye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunterndeckor Tteopuu dBotonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA  OuWojorusa. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaMuA



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHUs MPUCTOCOOTICHUN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®opmbl OOpbObI 3a CYIIECTBOBAHHEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS JABWXKYIIUX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH SBOJTIOLIMI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonyssanps Kak 3JIEMEHTapHas €IMHULA 3BOJOLHHA. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiinuid. M3meHeHue
reHooH/a TMOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIH
npouiecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaINpaBJICeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DP¢PeKkT OCHOBATEIS.
Ippexm o6ymouinounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pa3HooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 6 6OILUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTHUBHAs).
EctecTBenHbIii oTOOp — HampaBiswiomuii ¢akrtop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIMN,  pa3pbIBAOILIMIMA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HukHOBEHHE NPUCTIOCOOIEHUH Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl TprcnocobIeHu y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
Oonoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rudpuansanys). JJIMTenbHOCTh 3BOIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Pob 3BOTIOLMOHHOI OMOJOTUU B pa3pabOTKE HAYYHBIX METOJOB COXPAHECHHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

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

Tabmuel 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BalinOepray, «IBuwxyiue
CWJIbl ABOJIIOIUNY, «IKOJIOTHYecKass M30JSAUs MONYJIAIHUi ceBaHCKOU (openny,
«["eorpaduueckas U301 TUCTBEHHUIIBI CHOMPCKOM U JTMCTBEHHUIIBI Ay PCKOD»,
«ITonynsIMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U KEepTB», «Cxema neicTBUS
€CTECTBEHHOT0 0TOOpay, «P@opMbI O0pPHOBI 32 CyliecTBOBaHUEY, « MHyCTpHanbHBbIMI
MenaHusM», <«OKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias OKpacka >XUBOTHBIX», «PU3HOIOTUYECKUE
apantaiuny, «l[IpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTENIBHOCTBY,
«Kpurepuu Buaa», «Bunpl-nBoHUKN», « CTpyKTypa BUaa B npupoae», «CrnocoObl
BHU1000pa3oBanHus», «I'eorpadruueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«2KoJIOTHYECKOE BUA000pa30BaHUE BUIOB CHHMI, «llonmumimouasl pacTeHHiD,
«KamycTHO-peneuHbIil ruopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHI[ U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOIEHUM, Yydelia MTUILl U 3Bepell pa3HbIX
BHJIOB, TepOapuM pacTeHMH OJW3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuast pabora «CpaBHeHHWE BHJIOB IO MOPQOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomornuu. Ilepexonubie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB W OCTpPOBOB. buoreorpaduueckue obnactu 3emiau. Bumbl-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHMYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapusle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabmuubl 1 cxembl: «DUIOreHETUUECKUI Psi JIOMIATn», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodutey,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpeii) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHbD, «PyIUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHl 4YelOBEKa M MMMMaH3e», «[aBHbIE
HaIIpaBJICHUS 3BOJIIOIUNY, «O011IHe 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUIGKIIUU, TrepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpeacTaBlIeHUsS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEp)KeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >kM3Hu U aCTPOOHOJIOTHS.

OcHOBHBIE JTaInbl HEOPraHUYECKOU JBOJIIOLIU Y. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue noaumMepoB u3 MoHoMepoB. Koarneparnast runote3a A. M. Onapuna,
runore3a mnepBuuHoro Oynpona Jlx. XompaeliHa, reHeruyeckas rumnore3a [
Ménnepa. Pu6osumer (T. Yex) u runoreza «mupa PHK» V. T'unbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs] T€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

HavanbHbie 3Tamnbl OpraHMYecKOM HBOIOUMU. [losiBieHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpemeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE A3Tallbl 3BOJIOLMU BbICIINX pacTeHUi. OCHOBHBIE apoMOP(O3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncxoxaeHrne BETKOBBIX
pPaCcTCHUMN.

OcCHOBHBIE 3Tallbl 3BOJIOLNMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxxaeHrue MICKONMUTAONIUX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIil COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, 1. 1. Meunukos, A. U.
Omapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKJIeHUs ku3HW», «Cxema ombita C. Muinepa, ['. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3Boouun», «l'eoxpoHoOrMYecKass  IIKaliay,
«HauanpHble 3Tarbl OPraHMYecKoi 3BONMIOLUNY», «CxeMa 00pa3oBaHMs 3YyKapHOT
nyTéM cumobuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHOTrOKJIeTOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pacteHus», «Opranbsl IBETKOBBIX PacTEHUID, «CXxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey, «Kumeunonomnoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItnuspy, «Mitekonuraromue», «Pa3BuTre XKuU3HU B apXEUCKOU 3pey», «Pa3zButue
)KU3HH B TMPOTEPO30OUCKON 3pen», «Pa3BuThEe XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHe )U3HU B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HN B KaHO30MCKOMU 3pey,
«CoBpeMeHHas cucTeMa OpraHuyeCcKoro Mupay.



O6opynoBanue: repObapuy PACTCHWN pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BIIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydella NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOIMAEMbIX, MYJSDKA OPraHUYECKHMX OCTATKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpu 1o nzyvyeHno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi padora «/3yyeHue M omnMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yyeHne ocOOEHHOCTEN CTPOEHMSI MO3BOHOUYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHune yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
B033peHUs. COBPEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
nosezeHuUeckue. OTIINYMS YelloBeKa OT KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOIOrHYecKUe, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUU aHTpoIOTreHe3a. PaHHME uenoBeKOoOOpaszHble O00E3bSHbBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TMPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
Jo/1ei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIIOAEH. UenoBEK yMeIbI, MepBbIe
V3TOTOBJICHUS OPYAUH TpyAa. UelloBeK NpAMOXOISIIUI U IIEPBBIN BBIXOJ JIIOAEH 3a
npenensl Appuku. Yenosek reifenboepreckuii — o0 npeiok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEpTAIbCKUM KaK BHJ JIKOJEH
XOJIOJHOTO KJiMMmara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOCHME KOHTHHEHTOB 3a mpeneinamu Adpuxu. [laneoreneruka u
MaJeoreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH mporecc ¥ noaumopdusM. [lomyssiuoHHbIE BOJHBI,
nperid renos, murpanus U «3p(EeKT oCHOBATENs» B MOMYJALUAX COBPEMEHHOIO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBpoIneouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelOoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeNneT uenoBeKa U CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «YenoBek  ymensli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckui yenoBek» «Heanaepranbiupbn»y, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJTIOLNH YEJIOBEKa», «Packl UeoBeKkay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKa U KUCTH IIUMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEeJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLIe cpenoi

3apoxaeHue U pa3BuTHe dkojoruu B Tpynax A. 'ymGonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nenst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3IKOJIOTHH:
npUpoAHbIE W JiabopaTtopHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKPY KAIOIIeH CPeIbl: JTOKAIbHBIN, PETUOHATBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOM KyJbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHUE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHampHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6ienrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HbIX cpeax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIJIOBUU KU3HU.

Kusznennsie popmbl oprann3moB. [lonsTue o xxu3neHHoi hopme. JKuzHeHHbIE
dbopMBl pacTeHHWl: JEpeBhbs, KyCTAapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue daxkTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOMo03 u ero ¢opmel. [lapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Hetrpoduueckue
B3auMoOJecTBUs  (Tommueckue, (Qopuyeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOJACHCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CHEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEmIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XHUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «bBHONOrMYECKHEe PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie hOpMbI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMA XBOMHOro Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapazutuzm», «KonkypeHuus», «Cumouo3y,
«KommeHcanuszmy.

OO6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOaprun U KOJUIEKIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydella MTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHus JaHHBIX TPy, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapun M KOJUJICKUMH PACTEHMH M JKUBOTHBIX, OOJIaJaloUIMX YepTamu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIINUX B PAa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISILIHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHM OMOJOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjisinuid. OCHOBHBIE TOKa3aTeaud NOMYJSIUUU: YHUCIEHHOCTb, IIJIOTHOCT,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALUA.

OKoJiornyeckas CTpykrypa nonyssinud. OLieHKa YUCIEHHOCTH MOIYJISLUU.
JluHaMuKa MOMyJsIMUU U €€ peryssiuus. buoTHdyecKkuii NOTeHLMANl MOMYJIALUH.
MonenvupoBaHue AMHAMUKY nonyJisauuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Peryssnus YUCICHHOCTH MOMYJISALMNA: poiib (PaKTOpoB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (T- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huime BUaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

Bun xak cucrema nomyisuui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JlemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTMYECKUE XAPAaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiuum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysinun», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOneHust CEeMsiH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXKIY
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKHU
skocucTeM. [1ouBBl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
NUPaMUJIBI YKcell, OnoMacchl M SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€Co8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArponeHo3. Paznnuuns
MEXIY aHTPOIIOr€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUN08 Ha CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer  u cxeMbl:  «CTpykTypa  OHoueHo3a»,  «DKOocUCTEMaA

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IpyIIBI OPraHU3MOB B SKOcHUCTEME», « KpyroBopoT BelecTB B akocucteme», «Lenu
nuTaHus (MacTOWIHAS, JAETPUTHAs)», «DKOJOTMYECKas MUpaMuja YHCeI»,
«OKonorudeckas mupamMuia OMOMacChl», «IDKOJIOTHUECKAs MUpaMUa dHEPTUNY,
«O0pazoBanue 06osotay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemecTB U MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsr ypboskocuctem».

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHI[ U
3Bepeid, repOapuu KyJIbTYpPHBIX H TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX.

IKCKYypcUsi «IDKCKYpCHsl B TUITMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIM WU OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYypcusi «IKCKYpCHUsl B arposKocucTemy (Ha MoJie WIM B TEIIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. PazBuTHe mpejacTaBieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. XKuboe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyiiecTBOBaHus Onocdepnl. OcobeHHOCTH OHochephl Kak
r7100anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAEpoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ounocdepe.



3oHanbHOCTH OHMocdepsl. [lousaTre o 6Gmome. OCHOBHBIEC OMOMBI CYIITH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI,
yCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPhS. KitMMar, pacTUTENbHBIN U )KUBOTHBII
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopoT azora B mpupoje»,
«Kpyrosopor yriepona B npuponae», «KpyroBopor kwuciopoga B IpupoIe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «KimMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiil jgec», «LIMpokoIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponuueckuid gecy.

OobopynoBanue: repbapun pacTeHUM pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OIIafA cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne mnousel. OxpaHa NHOYBEHHBIX
pecypcoB. I3mMeHeHne kimMmara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPACTUTENBHOTO M YKUBOTHOTO MHpa. OCHOBHBIE NPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA W IIPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOImKME 3aKOHOMEPHOCTH TJ00ABHBIX HSKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA M €T0 BEPOSITHBIE MOCIEICTBHS.

Pa3BuTne METOJOB MOHMTOPHMHIA PAa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvlie ungopmayuonuvle cucmemsi, odecneuusaroujue O00Cmyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
aKopeadbuIumayuu dKocucmem U cnocoboos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JleMoHCTpaUuA

TaOmu1s! 1 cxembl: «3arpsiz3HeHue aTMoc(eprd», «3arpsa3HeHne ruApochepb,
«3arpsizHeHue nouBbly, «[lapHukoBsiil a3ddexT», «Oco00 oxpaHsieMble TPUPOIHBIE
TEPPUTOPUMNY», «MOJenH yIpaBasieMoro Mupa.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWUW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, HPUCYLIMMHU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAIUUUe NPABOCO3HAHUS YIKOJOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBDI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JJOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBAXXCHUS K 3aKOHY U IPABOIOPAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICIAUIO U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONbITA U OMNbITA ACATCILHOCTH B IMPOIECCE peaav3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBaXKCHHE 3aKOHA
Y MPABOMNOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a1a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMUMAaHKUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMbIe MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHJIOB,
aKOCUCTEM, Orochepsr);

AKTMBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEW TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBAaTh HEOJIArOMPHUSITHBIE 3KOJOTHYECKHE MOCIEACTBHS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MIPAKTUYECKOMN JIEATEIBHOCTH SKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH poliIeM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTeil BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4YHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TMOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAbHbBIE
y4ueOHbIe JeHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH M COIMAIBHOMN
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroUIMXcsl  MCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIEe IEUCTBUS B TO3HABATEIILHON U COIIMAIBHON MIPAKTHUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
PETYJISTUBHBIC YHUBEPCAIIbHBIE YUeOHbIC JEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMOo3HABaTeJbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(HUKAIIUKA, 0OO0OIICHHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIEC MPU3HAKW, YCTAHABIIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

UCITIOJIb30BATh OMOJIOTUYECKUE TIOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJIICHHIMA
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTH CXEMHO-MO/ICITBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBA3€H M OTHOLIEHUWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkxKe
MPOTUBOPEYHMI PA3HOTO poOJa, BBISBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN ACSITETLHOCTH;

KOOPJAMHHUPOBATH U BHITIOIHATH paOOTY B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIQJICTh HaBBIKAMU YI€OHO-UCCIICIOBATENBCKON U MPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH 1IEJICHANIPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATCIBHYIO M TPAKTHYCCKYIO 00JIaCcTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJEH, MpeJjlaraTb OPUTHHAIBHBIC MOIXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpMamu (TeKcTe y4eOHOTOo
mocoOusl, HAYYHO-TIOMYJISIPHOW  JIUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS], KPUTUIECKH OI[CHUBATH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIIMpoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TOUCKE U
otbope Omonornyeckoil mHGOpMaMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIIHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3aJ1ayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIMHI JIPYTUX YYaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3aauH;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEHUCTBHI C YYETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jies1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHATHE ce0d U APYIUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaTBl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€CIeUYeHUE
npopunapHOro  oOyueHust  oOydaromuxcss  Ouojmoruu. OHHM  BKJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTHHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTUYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 IMOKOJICHHUS, PACUICIUICHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, W3MEpPEHHUE,
HaOIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
DYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuil, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpPraHOB pACTE€HMI, JKUBOTHBIX, 4YEJIOBEKAa, NPOLIECCOB KU3HEAECATEIbHOCTH,



MPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHHUS,  MHJIMBUIYAJIHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKAaHEH M UX (QYHKUMAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPACTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M HMX (QYHKIHMSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BbISABIATH OTIMUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyI;

yMEHHE peniaTh OMOJIOTUYECKUE 33]Ja4t, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOIATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIJBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Iedb WCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJMYHO  TPEJACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHUYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUILIEBON MPOMBINIICHHOCTH, YIAyOIsTh MO3HABATENIbHBIHI
MHTEPEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOJIONIONB30BaHUs, U B (DOPMHUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBosroniionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUEHUS
(A. H. CesepiioBa — 0 nyTsX u HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTUUECKON TUpaMuIbl 3HEpruu), runore3sl (rumorteza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOIICTO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUSL  JBUXKYIIMX  CWUJ  DBOJIIOIMM  HAa  TeHO(POHH  TOMYJISIIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YyMEHUE YCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIMUH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHCHTaMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISITH  OTJIMYUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHWs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeIbl OOUTAHUS, CAMHCTBA



YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOIBI M UECTIOBEUYECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3a1a91, BBISABIISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICTyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SIBIICHUSMU, ITIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOATH
npaBuiIa mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCIEPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYyIUPYs IeJb HUCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3ybTaThl U JENaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaATbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENLHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposrbie)
Ne n/m Kontpoabnbie | IlpakTHueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cUCTEMBI M UX U3YUYEHUE 2
3 buonorus knetku 2 0.5
4 XuMuyeckasi OpraHu3anusi KIeTKU 10
5 Crpoenne U QyHKIUH KICTKH 8 2
6 OOMeH BelecTB U PEBpaIeHHE YHEPTUU B 9 !
KJIETKE
7 Hacnencreennas ungopmanus u 9 0.5
peann3anus €€ B KIETKE
JKU3HEHHBIN [IUKIT KIETKA 6 1
CrpoeHune 1 pyHKIMH OpraHU3MOB 17 1.5
10 PasMHOkeHHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enernka — Hayka 0 HAaCIE€ICTBEHHOCTH U ) 0.5
W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buortexHonorus u cuHTeTHYECKask OMOJIOTUS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

Kosau4vecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrposbnsie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
| 3apoKJI€HUE U Pa3BUTHE IBOJIOLMOHHBIX 4
IpeJCTaBICHUN B OUOJIOTHH
2 MukposBontonus U €€ pe3ybTaThl 14 2
MaxkpoaBosntonus 1 €€ pe3yabTaTbl 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 L5
3emiie
5 [IpoucxoxaeHue yenoBeKa — aHTPOIOTreHES 10 1
DKOJIOrusl — HayKa O B3aUMOOTHOILLIEHUSAX
6 OpPraHU3MOB U HAIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpenou
OpraHusmsl U cpefia 0OuTaHus 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
9 DKosorus cooOIIecTB. DKOIOTHIECKUE 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHast skocucrema
11 UYenosek U OKpyxkarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTposbHble

Bcero
padoThbI

IIpakTuyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbBbIE
uugpossie
o0pa3oBaTtejibHbIE

pecypchbl

buonorus kak KoMIjaeKcHas HayKa 1 Kak
4aCTb COBPEMCHHOI'O O6IJ.[CCTBa

JKuBbIE CHCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOPpHA

MeTo 161 MOJIEKYTISIPHOM M KJIIETOYHOM
o6uosoruu. [IpakTnueckas padora
«/3yueHnne METOIOB KIETOYHOMN
Ouosioruu (xpomarorpagus,
anekTpodopes, muddepeHraibHoe
ueHtpudyruponanue, [1LP)»

0.5

XUMHUYECKUN COCTAB KJIETKHA

MI/IHepa.TII)HLIe BEIIECTBA KIJIICTKHU, UX
Ouosoruyeckas poib

OpFaHquCKHe BEIIIECTBA KJIECTKU —
oenku. JlaboparopHas paboTa
«ObHapyxeHue 6EIKOB C ITOMOIIIBIO
KaueCTBEHHBIX PEaKIIUi»

0.5

CsoiicTBa, knaccudukanus 1 GyHKIUN
0enkoB




10

OpFaHI/I‘IeCKI/IC B€IICCTBA KJICTKHU —
YII€BOABL

11

OpraHI/I‘ICCKI/IC B€IICCTBA KJICTKHU —
JIMITM A BI

12

Hyxkneunossie kucnotsl. JIHK u PHK.
JlaboparopHas padora «VccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIIEJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

0.5

13

Crpoenne u pynkuuun ATO. pyrue
nykieosunrpudocdarsr (HTD)

14

CexBenuponanue JIHK. Meroabt
TCHOMUKH, TPAHCKPUTITOMUKH,
MIPOTEOMUKH

15

MeTobl CTPYKTYpHOI OHOIOTHH

16

Tune! knerok. [Ipokapuornyeckas KieTka

17

CrtpoeHnue 3yKapruoTHYECKON KIIETKH.
[IpakTuueckas pabora «M3yuenue
CBOMCTB KJIETOUHOI MEMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmnapar KIeTKH

19

OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.
[TpakTuyeckas padora «M3ydyeHue
JBHKEHUS LIUTOIUIA3MBI B PACTUTEIIBHBIX
KJIETKaX»

0.5

20

[TosryaBTOHOMHBIE OpraHOUBI KIETKU:
MUTOXOHAPHUH, TuTacTH bl JlabopaTtopHas
pabota «MccienoBanue niaa3mMosan3a u
JEeNIa3MOJIN3a B PACTUTEIIBHBIX KJIETKAX»

0.5

21

HememOpanHbie opraHou/Ibl KJIETKU




22

Crtpoenue u QyHKIMHU Aapa

23

CpaBHHTENbHAS XapaKTEPUCTHUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHusl KIIETOK Pa3InYHbBIX
OpPTraHU3MOB»

0.5

24

AccuMUIISILMS U IUCCUMMIIALMS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopras pabora
«M3ydyeHne KaTaIuTH4eCKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTaja3bl)»

25

@epMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOT0 MeTabosin3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
pacuIeIUIeHHs IIEPOKCHUIA BOAOPOIA B
PaCTUTENBHBIX U KUBOTHBIX KIETKAX»

0.5

26

benku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunTe’

29

Xemocunres. JlaboparopHas paboTa
«CpaBHeHHe npolieccoB (poToCUHTE3a U
XEMOCHHTE3a

0.5

30

AHa’poOHBIe OpraHu3MbL. Bus
opoxenus. JlaboparopHas pabora
«CpaBHEHHUE TTPOIIECCOB OPOKECHUSI U
JBIXaHUS

31

AspoOHBIE OpraHU3MBI. JTaIbl
SHEPTETUYECKOr0 OOMEeHa




DHeprus MeMOpPaHHOTO IpaiueHTa

32 npotoHoB. CuHTe3 AT®: paboTa
npoToHHON AT®-cuHTa3bI

33 Peakuyu MatpuyHOro CMHTE3a
Tpanckpuniys — MaTpUYHbIA CUHTE3

34
PHK

35 Tpancasiuus u e€ sTarbl

36 KoaupoBanue amunokucior. Ponb
prubocoM B OMOCHHTE3E OeKa

37 Opranu3zaiys reHoMa y IpoKapuoT u
SYKapuoT

18 MonekysipHble MEXaHU3MBbI SKCIIPECCUH
TE€HOB Y 9yKapuOT
Bupycbl — HEkIeTOYHBIE POPMBI KUZHU

39 u o0nuratHele napasuThl. [IpakTnyeckas 0.5
paborta «Co31anue MOJIeIN BUPYCa»

40 BupycHsbie 3a0051eBaHus YeI0BEKA,
YKUBOTHBIX, PACTCHUI

41 HanorexHomoruu B 6u0I0Tuu 1
MEJUIINHE

42 JKu3HeHHEBIN IUKI KIIETKH

43 Martpuunsiii cuares JJHK
Xpomocomel. JIaboparopHas pabota

44 «3y4deHne XpoMOCOM Ha FTOTOBBIX 0.5
MHUKpOIIpenapaTax»

45 Jlenenaune KIeTKU — MHUTO3




Tume! kieTok. KaprokuHes v MUTOKUHES.
JlabopaTopHas pabora «Habmronenue

46 MHUTO3a B KJI€TKaX KOHYMKA KOpellKa JTyKa 05
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perysisiius »KM3HEHHOT O IUKJIA KIIETOK

48 Opranusm Kak €IMHOE 11eJ10€

49 Txanu pactenuii. JlaboparopHas padora 0.5
«M3ydyeHune TkaHel pacTeHUIN» ’
TkaHu )KMBOTHBIX U Y€IOBEKA.

50 Jlaboparopuas pabota «/3ydeHne TkaHen 0.5
KUBOTHBIX)»
Opranbl. CucTeMbl OpraHoB.

51 Jlaboparopuas pabora «/3yducHne 0.5
OpTaHOB LIBETKOBOT'O PACTCHHUS»

52 Ormopa Tena opraHu3MoOB

53 JIBu>KeHHe OpraHu3MOB

54 [Intanue oprann3sMoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eloBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX U
YelioBeKa

58 TpaHcnopT BENIECTB y OPraHU3MOB

59 KpoBeHocHas cucreMa Mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brinenenue y oprann3smon

61 3amuTa y OpraHu3MoB




62

I/IMMYHHEUI CHCTEMaA YC€JIOBCKa

Pa3znpaxxuMocTh U peryssius y

63
OpraHU3MOB

64 ['yMopanbHas peryssus 1 SHIOKpUHHAs
CUCTEMa KUBOTHBIX U YeJIOBEKa

65 ®opMBbl pa3MHOXKEHHSI OPTaHU3MOB

66 [TonoBoe pazMHOXkeEHUE

67 Melios
I'amerorenes. OO6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas paborta 0.5
«M3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha ’
TOTOBBIX MUKpPOIIpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

70 3akjajKa OpraHoB U TKaHEH U3
3apOBIIIEBHIX JIUCTKOB
Poct u pa3BuTHE KUBOTHBIX.

71 Jlaboparopnast pabota «BrisBiienue 0.5
MIPU3HAKOB CXOJCTBA 3apO/bIIIeH
MTO3BOHOYHBIX KHUBOTHBIX)

PasMHOkeHHME U pa3BUTHE PACTCHUIA.

7 JlabopaTtopHas pabota «CtpoeHue 0.5
OpraHOB Pa3MHOKEHUS BBICIINX '
pacTeHun»

7 Hcropus cTaHOBIEHUS U pa3BUTHUSA
T€HETUKH KaK HayKH

74 OCHOBHbBIE TOHSTHUS U CUMBOJIBI 0.5

renetuku. JlabopatopHas pabora




«Jlpo3oduna Kkak 00BEKT TCHETHIECKUX
HUCCIIEIOBAHUIN

3aKOHOMEPHOCTH HAcJIeI0BaHUs
pu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

75 " 1 0.5
H3y4denue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3o¢uib”

76 HuTosornyeckne 0CHOBBI |
MOHOTHOPHUIHOTO CKPEIINBAHUS

77 AHanmm3upymrolee CKpeuBaHue. 1
Henonnoe nomunupoBanue
JuruOpuaHoe cCKpemrBaHue.

73 [IpakTuueckas paborta «13yueHue 1 0.5
PE3yNIbTaTOB IUTHOPUIHOTO '
CKPEIIUBAHUS Y TIPO30(UITBDY

79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEUIMBaHUS

80 CueneHHoe Hacle0BaHUE IPU3HAKOB 1

81 XpOMOCOMHasi TEOPUS HACIIEICTBEHHOCTH 1

82 I'enernka nmona 1

83 I'eHoTHIN Kak LIETOCTHAs cCUCTEMa 1

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHS 1
pacTeHui, ®KUBOTHBIX U YEIIOBEKa

25 N3MeHunBOCTh NpHU3HAaKoB. Buabl )

U3MEHYUBOCTH
86 MoaudukaoHHas H3MEHYNBOCTh 1




87

Bapuanuonsslii psa v BapualiioHHas
kpuBas. JlaboparopHas pabora
«HccnenoBanue 3akOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUYUBOCTH.
ITocTpoeHne BapualMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

0.5

88

I'enoTunuyeckas N3MEHYNBOCTb.
KoMOnnaTuBHast N3MEHYHUBOCTE

89

MyTanroHHast U3MEHUYUBOCTb.
[IpakTnueckas padbora « Myrauuu y
po30( Bl (Ha TOTOBBIX
MUKpOIIpernapaTax)»

0.5

90

3aKOHOMepHOCTI/I MYTAallUOHHOI'O
npounecca. OIHUIeHEeTHKA U SITMICHOMHUKA

91

I'enernka yenoseka. [Ipaktuueckas
pabota «CocTaBieHue U aHaIU3
POIOCIOBHOMN

0.5

92

MeTtoasl METUIIMHCKON T€HETUKH

93

3HadeHue MEIUITMHCKON T'€HETUKHU B
MMpEeaAOTBPAIICHNUU U JICHCHHUU
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

94

OCHOBHBIE TIOHSATHS CEJICKIIHH.
JlabopaTtopHas pabota «3ydeHue copToB
KYJBTYPHBIX PaCTEHUN U TOPOJ
AJOMAaITHUX KUBOTHBIX»

0.5

95

MeToapl CEeNeKIMOHHON pabOTHI.
JlabopaTtopHas pabota «M3yuenue
METOJIOB CENEKIIUU PACTEHUI»

0.5




JloCTHXKEHUS CeIEKIIUU PAaCTEHUN 1

96 KUBOTHBIX. [IpakTHueckas pabora 1
«ITpuBHBKa pacTeHuUD»

97 CoxpaHeHue, U3y4eHHEe U UCTIOJIb30BaHUE 1
TeHETUYECKUX PECYpPCOB
buoTtexHonorus kak Hayka U OTpaciib

98 npousBojacTBa. [IpakTuueckas pabora 1 0.5
«M3y4yenne 00beKTOB OMOTEXHOIOTHI

99 OcHOBHbIE HaNPaBIEHUS] CHHTETUYECKON |
OHoIoTHH

100 XpOMOCOMHAs U T€HHAasl HHKEHEPUs 1

101 MenuiuHackue OMOTEXHOIOTUN 1

102 PesepsHblit ypok. IloBTopenue, |
000011eHNe, CHCTEMATH3AIMS SHAHUH

OBIIEE KOJIMYECTBO YACOB 110 102 135

[NPOTPAMME




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHBbIE
Ne ara H(ppoBbIE
n/n Tewa ypoka Bcero Kontpobhrre | Ipaxireciie fll3y‘lel-ll/lﬂ :)Iﬁlc)l;l;oBaTenbnme
padoThI padoThI pecypenI
1 OomtonnonHas teopus Y. Jlapsuna 1
) JIBHOKyIIIME CHIIBI 3BOJIIOIMU BUAOB 110 Y. 1
JapBuny
3 Bboprba 3a cymecTBoBanue, |
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUn |
HBOJIIOLIMH
5 Dransl SBOIIOIMOHHOTO Mpoliecca: |
MHUKPO3BOIIOLHNS U MAKPOIBOIIOLIUS
6 [Honynsiius — snemMeHTapHas €IMHHLIA 1
3BOJIIOLUAN
3aKOH T€HETHYECKOro paBHoBecHus JIxK.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 0.5
pabota «BrIsiBIeHNE U3MEHYUBOCTH Y '
0cobeil 0IHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr )
OYTBUIOYHOTO TOPJIBITITKA
10 Murpaunu. M3o0aumuu nomyJsisaiuii: |

reorpaduyeckas, OnoJorudecKas

11

EctecTtBeHHbI 0TOOp — HanpaBIISIOLINI
(hakTOp IBOFOITUHN




12

[TonoBoii oTO60Op

13

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yJIbTaT MUKPOIBOIIOIHMH.
JlaGopaTtopHas paborta «3yueHue
apoMop(h030B U UIMOAAANITAIUH Y
pacTEHUN U KUBOTHBIX»

0.5

14

[Tpumeps! nprciocoOIeHUH y
OpraHu3MoB: Mopdosornieckue,
¢buznonornueckue, ONOXMMUIECKHE,
noBeieHueckue. JlabopaTopHas pabora
«[IpucrnocobneHus OpraHu3MoB U X
OTHOCHTEJbHAsI LIEJIECO00Pa3HOCTH»

0.5

15

Bun, ero kpurepuu u CTpyKTYypa.
Jlaboparopnas pabota «CpaBHeHHE
BUJIOB 10 MOP(HOIOTHUECKOMY
KPUTEPUIO»

0.5

16

CrpykTypa BUaa

17

Bunoobpa3oBanue kak pe3ysbTaT
MHUKPO3BOJIIOLUN

18

CBs3b MUKPO3BOJIFOIUU U
SIMHUACMHUOJIOTNHN

19

MaKpOBBOJ'IIOI_II/ISI. ITaneonToMOrNYECKHE
MCTOABI U3YYCHHA 3BOJIFOITUN

20

buoreorpaduueckre METOIbI H3yICHHS
IBOJIIOLIMU

21

OMOpPHOIOrHYECKHUEe U CPaBHUTEIBHO-
MOP(OJIOTHYECKUE METOIBI U3YICHUS
HBOJTIONNHT




MounekynsipHO-TeHETHYECKHE,

22 OMOXMMUYECKHE U MaTEMAaTHYECKHE
METO/Ibl U3YUEHUS IBOJIOIUN
23 OO61re 3aKOHOMEPHOCTH BOJIIOLUH
24 AJnanTiBHAS paguaIus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIIIH
25 Hay4nble THIIOTE3bI MPOUCXOKACHUS
JKM3HH Ha 3eMiIe
26 JloHay4HbIe PEeACTABICHUS O
3apOKACHUH KU3HU
7 OCHOBHBIE 3TaIbl HEOPTraHUYECKON
SBOJIIOLUN
28 ['unoTe3bl 3apokIeHUs KU3HU
Ucropus 3emiii 1 MeTOABI €€ U3YUYECHUSI.
79 Jlaboparopnas pabora «3yuenue u 0.5
OITMCAHKE UCKOIIAEMBIX OCTATKOB
JPEBHUX OPTAaHU3MOBY»
30 HauansHele Tars! opraHn4eckon
SBOJTIOIUN
31 DBOIIOIUS DYKApUOT
OCHOBHBIE 3TAITBI YBOIOIUN
0 pactutensHOTO Mupa. [IpakTHdeckas 0.5
pabota «3yuenne ocoOeHHOCTEH '
CTPOEHHUSI pACTEHUI Pa3HbIX OTAEIIOBY»
1 OCHOBHBIC ATAITBI BOJIONUN JKHBOTHOTO

MUpa




9BOJ’II-OI_[I/15[ JKNBOTHBIX. Hp dKTH4eCcKasa

34 pabora «/3yueHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emie Mo 3pam 1
nepuoam

36 MaccoBble BBIMUpaHUS —
9KOJIOTUYECKHUE KPU3UCHI MPOIIIOTO

37 CoBpeMeHHBIN HKOJTOTUYECKUN KPU3HC,
€ro 0COOCHHOCTHU

18 CoBpeMeHHasl cucTeMa OpraHu4ecKoro
Mupa

39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIHI
OpraHU3MOB

40 AHTpONOJIOTHS — HayKa O YEJIOBEKE

41 PasButne npeacrasnenuii o
MIPOUCXOKACHUH YeTTOBEKA
Mecro yenoBeka B cucTreme
opraHuyeckoro mupa. JlabopatopHas

42 pabora «3yueHue ocooeHHOCTEM 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX
C IPSIMOXO0KJICHUEM

43 JIBIOKyILME CHIIBI AHTPOIIOTEHE3a

44 CooTHolleHrne ONOIOTHYECKUX U
COLIMATILHBIX ()aKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u nmajeOreHOMHUKA

47 OBOIOIMS COBPEMEHHOTO YEJIOBEKA




48

UYenoseueckue pacsl. [Ipaktudeckas
pabota «/3ydyeHne 3KOIOrHuecKux
aJlanTanui 4eJoBeKay

0.5

49

MexauciuIImHapHbIC METOIbI
AQHTPOIIOJIOTHUH

50

3apo>1<z[eHI/Ie " pa3BUTHE SKOJIOI'MA

51

Meroapl skosoruu. JlaboparopHas
pabota «/3y4yeHne MeTo10B
9KOJIOTUYECKUX MCCIICTOBAHMIN

0.5

52

3HadeHne YKOJIOTMYECKUX 3HAHUN I
JeJ0BeKa

53

Okonorndyeckue GaKTopsl

54

Abuotnueckue akropsl. CBeT Kak
sKosIoruueckuit gpaxrop. JlaboparopHas
paborta «BblsiBneHne npucnocodaeHui
OpPraHU3MOB K BIIMSIHUIO CBETa»

0.5

55

AbGuoTtndeckue axktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnas pabota «BrisiBienue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI»

0.5

56

Abuornueckue Gpaxktopsl. BraxxHocTs
KaK 9KOJIOTUYECKUH (aKTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE
0COOEHHOCTH PAaCTeHHH U3 pa3HbIX MECT
oOuTaHUM

0.5

57

Cpensl 0OuTaHUSI OPTaHU3MOB

58

buonornueckue puTmsl




59 JKuznennsie GopMbl OpraHU3MOB

60 buotnueckue GpakTops
3HaueHre OMOTUYECKUX B3aUMOIEUCTBUM

61 JUIS CYILIECTBOBAHUS OPTaHU3MOB B Cpelie
oOuTaHus

6 DKOJIOTHYECKHE XapaKTePUCTUKU
MOMYJISIUN
OcHOBHbIE TIOKa3aTeNN MOMYJISIIUN:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PAaCTHAS U
10JIOBAsi CTPYKTYypa
OcHOBHbIE TIOKa3aTeNN MOMYJISIIUN:

64 POXJ1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKojorudeckasi CTpyKTypa MoIyJisiuu

66 JlnHamMKKa MOMYJIALNN U €€ Perysius

67 Kpussie pocta 4uCI€HHOCTH MOMYJISIUH.
KpuBbie BEDKUBaHUS
DKoJIoTHYecKasi HUIlla BUA.

68 JlaboparopHnast pabota 0.5
«[IpucrocobneHnst ceMsiH pacTeHUH K '
pacceseHuIo»

69 Bun xak cucrema nonmyssiui

70 3aKOHOMEPHOCTH TTOBEJICHUS U
MUTpaIUil )KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucreMa




KpyroBopoT BeliecTB 1 MOTOK SHEPTUH B

73
IKOCHCTEME

74 OcCHOBHBIE IOKA3aTEIN SIKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUIbI

76 N3menenuns cooOIecTB — CyKIIECCHHI
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMbI MOpEH U
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTPOIOTreHHbIE SKOCUCTEMBI
Ypboakocucremsl. [Ipaktuueckas pabota

80 «M3ydenue u onvucanue 0.5
ypOO3IKOCHUCTEMBDY
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCUCTEMAaX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHAN

%) Pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, TOMYJISILIMOHHOM U
9KOCHUCTEMHOM YPOBHSX

23 buocdepa — obuierianerapHas
obosouka 3emin

84 Yuenue B. U. Bepranckoro o 6uochepe

g5 3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6uocdepsl

26 KpyroBopoTs! BemiecTs u

OHMOTr€OXUMHYECKHE T KJIBI




3oHanbHOCTH Onochepsl. OCHOBHBIE

87
OMOMBI CyIIIH

88 YcroitunBocTh OHOChHEpsI

89 DKOJOTUYECKHE KPUUCHI U UX TTPUUUHBI

90 Bo3zaeiicTBue yenoBeka Ha Ouochepy

01 AHTpPONOreHHOE BO3JCHCTBUE HA
pPaCTUTENIbHBIN U KUBOTHBIA MU

92 OxpaHa npupoibt

93 OcHOBHBIE MPUHIUIIBI YCTOHYHBOTO
Pa3BUTHA YEIIOBEUYECTBA U MPUPOIBI
PanmonansHoe npupoAonoib30BaHNE U

94 coXpaHeHHe OMOJIOTHYECKOTO
pazHooOpasust 3eMiau

95 O6061menHue o TeMe « MUKpPOIBOIOIUS
U e€ pe3yJbTaTbl»

96 O6o0061uienne no Teme «MaKpOIBOJIOLHS
U €€ pe3yJIbTaThD)

97 O6o006menue no Teme «IIpoucxoxaenue
1 pa3BUTHE KU3HU Ha 3eMJie»

08 O6061menue o teme «IIpoucxoxaenue
YeJI0BeKa — aHTPOIIOTEHER»

99 O60061eHre 0 TeMe «DKOJIOTUs — HayKa
0 B3aMMOOTHOILIEHUSIX OPraHU3MOBY

100 O6061eHne o Teme «OpraHu3msl U

cpena oOuTaHUS

101

O006111eH1E 10 TEME «DKOJIOTHS BUIOB U
MO IS




102

O606menue mo Teme «buocdepa —
ri100abHast 3KOCUCTEMAy

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHOI NPOrPaMMbl CpeIHEro
0o011ero oopa3oBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopmMupoBaHUU COBPEMEHHOU
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, B IIO3HAHUH 3aKOHOB MIPUPOJIBI
W peIIeHHMH  JKU3HEHHO  BAXKHBIX  COIMAIBHO-3TUYECKHUX,
HKOHOMHYECKHUX, IKOJIOTHYECKHX MPOOJIEM YEIIOBEUECTBA, 4 TAKKE B
pEUICHUH BOIIPOCOB  PAlOHAJIBHOTO IMPHPOAOIONB30BaHUS, B
(OpMHUPOBAaHUN LEHHOCTHOTO OTHOIIEHHS K IPHUPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIa/le POCCUNCKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHUC OouoJoruu

Bnanenue cuctemoil 3HaHHMH 00 OCHOBHBIX METOJaX HAay4YHOTO
IO3HaHus, UCIIOJIb3YEMBIX B OMOJIOTHYECKUX HCCICA0BAHUAX KUBBIX
O0OBEKTOB M DJKOCHCTEM (ONUCAaHUE, W3MEPEHUE, NPOBEICHUE
HaOII0eHNH); crlocOOaMu BBISIBICHUS M OLEHKH AHTPOINOT€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMenmne BBIIBUT'aTh 'MIIOTE3bI, ITPOBEPATH UX SKCIICPUMCEHTAJIbHBIMHA
cpeactBaMu, (QOPMYJIHPYs WeENb WCCIEAOBAaHMs, aHAIN3UPOBAThH
MOJTyYeHHBIE PEe3YJIbTAThI U J1€1aTh BBIBOJBI.

BbisiBieHHEe 3aBUCUMOCTH MEXIy HCCIEIyeMbIMU BEIMYMHAMH,
00BsICHEHHE MOTYYEHHBIX PE3YJIbTaTOB U (POPMYIMPOBAHUE BHIBOJOB

C UCIIOJIb30BAHUCM HAYYHBIX HOHHTI/II>'I, Teopnﬁ M 3aKOHOB

YMeHue BIageTh CHCTEMOW OHONOTHYECKUX 3HAHWM, KOTOpas
BKJTFOYAET: OCHOBOIIOJIArafoIIe OWOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>KU3HB, KJIETKA, TKaHb, OPTaH, OPTaHM3M, BUJI, TTOMYJISIIHN, SKOCUCTEMA,
OuorieHo3, ouocdepa; MeTadboNI3M, TOMEOCTa3, KIETOYHbI UIMMYHHTET,
OuvocuHTe3 Oenka, OWOMOIMMEPBI, IUCKPETHOCTh, CAMOPETYIISIHA,
CaMOBOCIIPOM3BEICHUE, HACJICJICTBEHHOCTD, M3MEHYHBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Oouosornyeckue Teopuu: KkierouHas Tteopus T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIBHO-CEIEKTUBHOTO UMMyHuTteTa I1.
Opnux, N.1. MeuHnukoBa, XpOMOCOMHAsI TEOPHSI HACIEICTBEHHOCTH

T. Moprana, 3akoH 3apoasiieBoro cxoactsa K. bapa, sBomonmonnas




teopust Y. JlapBuHA, CHHTETHYECKas TEOpPHUs HBOJIIOLUHU, TEOPHUS
anTponioreHe3a Y. [lapuna; teopust Ouoreorenoza B.H. Cykauépa;
yuenune H.M. BaBunoBa o rieHTpax MHOT00Opa3ust U MPOUCXOKICHUS
KyJIbTYpHbIX pacteHui, yuenne A.H. CeBepuoBa o0 nyTix u
HaIpaBJIeHUAX 3BoJtonuH, yaenue B.M. BepHanackoro — o 6uocdepe);
3aKOHBl  (egMHOOOpa3Ws  MOTOMKOB  NHEPBOTO  IMOKOJCHHS,
pacilerieHsl TpU3HAKOB, HE3aBUCHMOI'0 HACJIEJOBaHUs IIPU3HAKOB
I'. Menpnens; CUEIIEHHOIO HacIeq0BaHUsl IPU3HAKOB U HapYILLIEHUs
cuerieHuss reHoB 1. MopraHa; TOMOJOTMYECKHX pPSAJOB B
HaclieACTBeHHOM wu3MeHunmBocTH H.M. BaBmiopa; reHEeTHYECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOepra; 3apoasiieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3axkon . ['exkens, . Mronnepa);
MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaswia (Muaumyma 1O. JInbuxa, sxosornyeckoil mupaMuabl YUCed,
O0MOMAacChl U SHEPTUN);

runote3bl (koauepBatHod A.M. Omapuna, nepBudyHOro OyiboHa JIx.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

VYMmenue peuiatb ITOHMCKOBLIC OHOJIOrHYECKHUE 3aJa4u; BBISABIIATH
MPUINHHO-CIICACTBCHHBIC CBA3HU MCKOAY HCCIICAYCMbIMU
OMOJIOTHYECKMMHU 06"beKTaMI/I, mnmponeccamMm U ABJICHUAMU; [JCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWH ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATb M'CHOTHUIIMYCCKHUE CXEMbI CKPCIIMBAHUA JJIA PA3HbBIX THUIIOB
HaCJICAOBAHUA IIPU3HAKOB Y OPIraHU3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'U B 9KOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBSI3M MEXKIY CTpPOEHHUEM U
(GYHKIMAMU: OpPraHOWIOB, KJIETOK pa3HbIX TKaHeW, OpraHamMu |
CHUCTEMAMH OpPraHOB y PACTEHMM, XUBOTHBIX M YEJIOBEKA; MEKIY
sTanamMu oOMeHa BEIECTB; dTalaMH KJIETOYHOTO ITUKJIA ¥ KU3HEHHBIX
LIMKJIOB  OpPraHU3MOB; JTalmamMH AMOPHUOHATIBHOTO  PA3BUTHS;
TEHOTUIIOM W (EHOTHNIOM, (EHOTUNOM M (AaKTOpaMH CpPe.bl
OOUTaHUsA;  TpoleccaMH  SBOJIIOLMH;  JABWXKYLUIMMH  CHJIAMHU
aHTPONOTeHe3a;  KOMIIOHEHTaMU  pa3jMuYHbIX  JKOCHUCTEM W

MPUCTIOCOOTIEHUSIMHU K HUM OPTaHU3MOB

YMeHue BhIAENATh CyIIECTBEHHbIE IPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT M AYKAPUOT; OJTHOKIETOUHBIX
Y MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€0LIEHO30B, 3KOCUCTEM
u Ouocdepbl; CTPOGHUS OPraHOB M CHCTEM OPIaHOB pACTCHHUH,

KHNBOTHBIX, YCJIOBCKA, nmponeccoB KHU3HCACATCIIbHOCTH,




MPOTEKAIOIINX B OpraHU3Max pPACTEHHM, JKUBOTHBIX M YEJIOBEKA;
OMOJIOTMYECKHX TMPOIECCOB: OOMeHa BemecTB (MeTaboim3m),
nHGOpPMAIMY U TPEBPAIICHUS SHEPTHH, OPOXKEHUS, aBTOTPOPHOTO U
reTepoTPOPHOrO THUIIOB MUTAHUA, (POTOCHHTE3a W XEMOCHHTE3a,
MUTO33a, Mei103a, FraMeTOreHe3a, SMOPUOTreHe3a, MOCTAIMOPHOHAILHOTO
pa3BUTHS, PA3MHOXCHHS, WHIAMBHIYaJbHOTO Pa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3aMMOJICHCTBUSI TEHOB, TETEPO3UCA; JEHUCTBUIA
HCKYCCTBEHHOTO OTOOpa, CTAaOWJIM3UPYIOIIETro, IBIIKYIIETO U
pa3phIBAIOIIETO  €CTECTBEHHOIO OTOOpa; ayuIONaTPUYECKOro U
CHUMITaTPUYCCKOTO BHMI000pA30BAHUS; BIMSHUS JBMKYIIAX CHJI
HBOJIONMK HAa TeHO(OHA  MOMYJSIIMU;  MPHUCIOCOOICHHOCTH
OpPraHuU3MOB K Cpelae OOHWTaHWs, YEpPENOBaHUs HAIpPaBICHUIN

9BOJJIIOLUHA; KPYTrOBOPOTaA BEIICCTB U IIOTOKA SHCPIrUU B 3KOCUCTEMAX

Cq)OpMI/IpOBaHHOCTI) YMCHUA BBIACIATL CYIICCTBCHHLIC ITPHU3HAKU
BUPYCOB, KIIETOK MPOKApHUOT M D3YKApUOT; OJHOKJIECTOYHBIX H
MHOT'OKJIETOYHBIX OPTaHU3MOB, BUJ/IOB, OMOTEOLIEHO30B U YKOCUCTEM;
0CcO0EHHOCTH MPOIIecCOB 0OMEHA BEIIECTB U MPEBPAIICHUS SHEPTHH B
KJIeTKe, (POTOCUHTE3a, TUIACTUUECKOTO M DHEPreTUYECKOro oOMeHa,
XeMOCHHTEe3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUs, pa3BUTHS U
pa3sMHOXKEHHUS, UH/IUBUAYAJIBHOTO pa3BUTHS opraHuzma
(oHTOrEHe3a), OOpHOBI 3a CyIIECTBOBAHUE, €CTECTBEHHOI'O O0TOOpa,
BUJI000pa30BaHUs, MPUCIOCOOJEHHOCTH OpPraHU3MOB K Cpele
OOUTaHUsA, BIUSAHUA KOMIIOHEHTOB JKOCHUCTEM, AaHTPOMOT'€HHBIX
U3MEHEHHMH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB

Y TIpEBpAIICHUS YHEPTUHU B Onocdepe

Ymenne HCII0JIb30BATh COOTBETCTBYIOIIIHE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl JOKa3aTelIbCTBA
POJICTBA OPraHU3MOB PA3HbIX CUCTEMATUUYECKUX TPYIIIT; B3aUMOCBS3U
OpraHM3MOB M CpeIbl OOWTaHHWSA; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOJMMOCTH  3JI0pOBOro  obpasa  KHM3HH,  COXpaHEHHUs
pa3HooOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS

MIPUPOJIBI M YETIOBEYECTBA

YMeHue KpPUTHUECKH OIEHUBATh HWH(GOPMAIMI0 OHOIOTUYECKOTO
COJIEpKaHUsl; UHTEPIPETHPOBATH ITHUECKUE ACTIEKThI COBPEMEHHBIX
UCCIIC/IOBAaHW B OWOJIOTMHM,  MEIUIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh rI00aTbHBIC IKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buosnorns xak HayKa. JKuBble cucTeMbI U UX HN3Yy4YCHUC

1.1

CoBpemenHast Ouoyiorusi — KOMIUIEKCHAasi Hayka. buonormyeckue Hayku H
u3y4yaeMmble UMHU MpoOieMbl. OyHIaMeHTalbHbIe, MPUKIAJAHBIE U TTOUCKOBBIC
HAYYHBIC UCCIICIOBAaHUS B OUOJIOTHH.

3naueHue OWonoruM B (HOPMHUPOBAHMH COBPEMEHHOW €CTECTBCHHO-HAYYHOM
kapTuHbl Mupa. [Ipodeccun, cBa3annbie ¢ Ouonorueil. 3HaueHUE OHOJIOTHH B
MPaKTUYECKOW JIESITENIbHOCTU YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBILIUIEHHOCTH, OXPaHE IPUPOBI

1.2

JKuBbIe cUCTeMBI Kak MpeaMeT n3ydeHusi ononoruu. CBOMCTBA )KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIOKHOCTh U
YIOPSIOYEHHOCTb CTPYKTYDHI, OTKPBITOCTb, camMoopraHu3aIus,
CaMOBOCITPOM3BE/ICHUE, Pa3IPAKUMOCTh, U3MECHUNBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3alyy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHBIN, TKAaHEBHIH,
OpraHU3MEHHBIH, MOMYJISIIHOHHO-BUI0BOIA, HKOCHCTEMHBII
(buoreonienotnueckuii), 6uocdepusiid. [Iporeccrl, MPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHBIC TIpU3HAKK XKHBOTO. JKU3HL Kak ()opMa CYIIECTBOBAHHS

MaTCprun

1.3

Mertoabsl Ouonornyeckoil Hayku. HaOmiogeHue, u3MepeHue, HKCIEPUMEHT,
cucTeMaru3amnmsa, MeTaaHanus3. lloHATHE O 3aBHCHMMOM W HE3aBUCHMOM
nepemenHou. IimannpoBanne skcnepumenTa. [loctaHoBKa ¥ pOBEpKa TMIIOTES.
HyneBast rumore3a. Ilonsatue BBHIOOPKM U €€ AOCTOBEpHOCTb. Pa3bpoc B
Ouonornyeckux AaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYYEHHBIX pPEe3yJIbTaToB.
[IpynunHBI NCKa)KEHUS pe3yJIbTaTOB dKCIepuMeHTa. [[oHsaTHE cTaTHCTHYECKOTO

TECTa

KneTtka kak Ononornyeckas cucTeMa

2.1

Knerka — cTpykTypHO-(pyHKIIMOHAIbHAS €AMHUIIA )KUBOTO. McTOpus OTKpBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[netinen, P. BupxoB). OcHOBHBIE TOJIOKEHUS COBPEMEHHOW KIJIETOUYHOMN
TEOPUHU.

Metonel  MONEKYJISIPHOM M KJIETOYHOH  OWOJIOTMH:  MHKPOCKOIUS,
xpomarorpadus, 31ekTpodopes, METol MEYCHBIX aTOMOB, U hepeHITnaIbHOe

neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK




2.2

XUMHUYECKUN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPaMUKpPOAJIeMeHTh. Boia u
e poJb KaK pacTBOPUTEINSI, PEareHTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyJiuni. MuHepaabHble BEUIeCTBa KJIETKH, UX OHOJIOrHYecKast poib.
Posb KaTHOHOB ¥ aHMOHOB B KJIETKE.

buonoruueckue mnonumepbl. benku. AMUHOKUCIOTHBIA COCTaB OEJIKOB.
CrpykTypsl OenkoBoii MoJekyibl. IlepBuuHas cTpykTypa Oenka, menTHIHAS
cBsi3b. BTOpuuHas, TpeTHuHas, uYeTBEpTUYHAsT CTPYKTyphbl. JleHaTypauus.
CgoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorudeckue GyHKIMH OSIKOB.
VYrneBoapl. MoHOCaxapuibl, 1Ucaxapyuabl, OJUIOCAXapUAbl U MOJIHCAXAPUIBL.
OOmmii 1ran cTpoeHuss W (QHU3UKO-XMMHUYECKHE CBOWCTBA  YTJIEBOOB.
Bbuonornueckne GyHKINU YTIEBOIOB.

Jlutmuaer. 'mapodunsHO-ruapodoOHBIe cBOMcTBAa. Kiaccudukanuys aumumaos.
Tpurnmuuepuasl, Gochonunuasl, BOCKH, cTepoubl. buomornyeckue QyHKINH
mumuaoB.  OOme  cBoiicTBa  OMONOTMYECKMX MEMOpaH — TEKydYecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, ITOJIyIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. CrpoeHne HYKIIEHMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun kommiementapuoctu. [Ipasuino Yapradgda. Ctpykrypa
JHK — nBoitnas ciupans. Mectonaxoxaenue u ononorundeckue ynkiuu JJHK.
Buael PHK. ®@ynkiun PHK B knetke.

Crpoenne monekyinsl AT®. Makposprudeckue cBa3d B Mojekyine ATO.
buonoruueckue pynkinun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIMH
B kietke. CekBenuponanue JJHK.

CrpykTypHas Ouomnorus: Ouoxumuueckue u OHo(pU3HUECKHE HCCIeIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpPbl OMOMOJIEKYT
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Tunsl KJIETOK: JyKapuoTHYecKass U Ipokapuoruueckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00pPa30BaHMSI KIETKH.

Crpoenue npokapuoTHueckoi kieTku. KierouHas creHka OakTepuil u apxei.
OCOOEHHOCTH CTPOEHHUS T'eTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKapuoT B OMOIIEHO3AX.

Crpoenune u (GyHKIMOHUPOBAHUE dYKAPUOTHYECKOW KieTku. [lmazmarnueckas
mMeMmOpaHa (razmanemma). CTpykTypa miazmaTuyeckoit Memopansl. Tpancnopt
BEIIECTB uepe3 IUIa3MaTUYecKylo MeMmOpaHy: mnaccuBHbIM (auddysus,
obneruénnast aud¢ys3us), aKkTUBHbBIN (HMEpBUYHBIA M BTOPUYHBIA AKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTa HaTpuii-KaJIneBOTro
Hacoca. DHAOIMTO3: MUHOIMTO3, (haroruro3. Dx301MTo3. KierouHnas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHOW CTEHKH paCTEHUM, TPUOOB.

[urommaszma. Iluto3omns. [{utockener. JIBuxkeHuwe muroriazmbl. OpraHouibl
kiaeTku. OmgHoMeMOpaHHBIE OPraHOWJBl KJIETKH: HHAOIIIA3MaTHUYECKas CeTh

(OIIC), ammapat ['onbkH, TH30COMBI, UX CTpOoeHUE U QyHKIUH. B3anMocBs3b




OJIHOMEMOpaHHBIX OPraHoOUA0B KJIeTKU. CTpoeHHe IrpaHyJIsIPHOrO PETHUKYIyMa.
Cunre3 pacTtBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mamkuii
(arpaHyJsIpHBINA) SHIOIIIA3MATHYECKU peTuKyiayM. CekpeTopHas (QyHKIUS
annapara ['onpmku. TpaHcnopT BelmecTB B KIETKe. Bakyonau pacTUTENBHBIX
kietok. Kiterounslit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOW/IbI KJIETKH: MUTOXOH/IPUH, IIJIACTHU/IBL.

Crpoenrie ¥ (GyHKIMH MUTOXOHAPHHA W TuiacTun. llepBuuHble, BTOPHUUHBIE U
CIIOKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOIIMX  3YKapHOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEHKOILIACTHI BBICHIMX PACTEHUN.

HememOpannsie opranouasl kinetkun CrpoeHne W (YyHKIMM HEMEMOpPaHHBIX
OpraHouioB KjieTku. Pubocombl. MukpodunamMeHTsl. MBIIICYHbIE KIIETKH.
MuxkpotpyOouku. Kierounslii nenrp. CrpoeHne M JABHXKEHUE J>XTYTHKOB U
pecHrueK. MUKpoTpyOOUKH LUTOILIa3MbL. LleHTpHOIIb.

Anpo. Obonouka sapa, XpOMaTHH, KapHOIUla3Ma, SAPBIILIKH, UX CTPOEHUE U
¢ysxuun. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacnosioKeHue
XpOMOCOM B MHTep(]a3HOM sizipe. benku xpomaTuHa — THCTOHBIL.

Knerounsle BkmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KIETOK 3YKApUOT

(pacTUTENbHOM, KUBOTHOM, IPUOHOI)

2.4

AcCCUMMIISIMS M TUCCUMWISALINS — JIB€ CTOPOHBI MeTabosin3Ma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPOGHBIN U reTepoTpodHbIA. YdacTHe KHCIopoJa B OOMEHHBIX
mpoueccax. JHepreruyeckoe oOecredeHne KieTKu: mnpeBpamieHue ATO B
0oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep pPEeaKIUil KIEeTOYHOTro
metabonu3ma. depMeHThl, UX CTPOEHHE, CBOWCTBA M MEXaHU3M JeHCTBHUS.
Kodepmentsl. Otinums (epMEHTOB OT HEOPraHMYECKHX KaTaau3aTOpOB.
benku-aktuBatoppl U O€NKU-MHTUOUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKIINI OT pa3IUYHbIX (PAKTOPOB.

IlepBUUHBI CUHTE3 OpraHMYecKUX BelecTB B Kierke. dorocuHre3. Poib
XJIOpOIJIacTOB B mpouecce ¢orocunre3a. CBeToBas M TEMHOBas (a3bl.
[TponykTuBHOCTH (oTOCHHTE3a. BinsgHue pa3nuyHbX (aKTOPOB Ha CKOPOCTH
dorocunTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Paznoobpa3zue OpPTraHU3MOB-XEMOCHHTETUKOB!
HUTPUPULIHPYIOLIHE OaKTepuH, kKeae300aKTepruu, cepodaKkTepru, BOIOPOTHbIC
OakTepuu. 3HAUCHUE XEMOCHHTE3A.

AHa3poOHBIe oOpraHu3Mbl. Bumel OpokeHus. IIpomykTbl OpoXeHUS H HX
UCITIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBI. JTaIlbl SHEPTreTHIECKOTO oOMeHa. [loAroTOBUTEIHHBIIH

atai. I'mukonmus — 6eCKI/ICJIOpO,Z[HO€ PaCIICINIICHUEC TTTFOKO3bI.




Buonornyeckoe OKUCICHUE, WIN KIETOYHOE JbIXxaHHe. Pojb MHTOXOHIpHI B
nporeccax ~— OMOJNOTMYECKOro  OKHCIeHHs.  LlMKiIWdeckwe — peakiuu.
OxucnurensHoe hocopunuposanue. [lpenmyiecTBa a3poOdHOTO MyTH 0OMEHa

BEIIECTB Tepes] aHa3pOOHBIM. D (HEKTHUBHOCTh SHEPTETUUECKOT0 0OMEHa

2.5

Peakuuu marpuuHoro cuHtesa. lIpuHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO  CHHTe3a.  Peanmm3amus  HACNEACTBEHHOHM  WH(OpMaluu.
I'enernueckuii koa, ero cBorcra. TpaHnckpumniusi — MmatpuuHbiii cuate3 PHK.
[TpyHIMOBI ~ TPAHCKPUIILUHU: KOMILJIEMEHTapHOCTh, AaHTUIAPAIEIBHOCTD,
aCUMMETPUYHOCTb. TpaHcisanus U e€ sranbl. Yyactue TpaHcnoptHsix PHK B
OouocuHTe3e Oenka. YcnoBus OmocuHTe3a Oenka. KoaupoBaHue aMUHOKHCIIOT.
Ponw pubocom B OnocuHTe3€e OemKa.

Opranu3anus reHoMa y IpokapuoT U 3yKapHoT. Perynsius akTHBHOCTH I'€HOB
y npokapuot. ['unoresa onepona (P. XKakoo, XK. Mano). Perymsiuus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIN roMeocTas.

Bupycsl — HexsieTounble (GopMbl KU3HM U OOIMraTHble napazutel. CTpoeHue
IPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHsie 3a0o5eBanus yenoBeka, uBOTHbIX, pactenuit. CIIN, COVID-19,

couaJIbHbIC U MCIUITMHCKUEC HpO6J’I€MI)I

2.6

Knerounsnii 1mxi, ero mepuoasl M perymauus. HWurtepdaza u  MUTO3.
OcoOeHHOCTH TPOLIECCOB, MPOTEKaroKX B uHTepdasze. Iloaroroska kieTku K
nenenuto. IlpecunTeTnueckuit  (MMOCTMUTOTHYECKHM), CHHTETHUECKUH U
HNOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TepUO/Ibl HHTEP(hA3bI.

Matpuunsiii cunte3 JIHK — perummkanms. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTApHOCTh, IOJyKOHCEPBAaTUBHBI CHUHTE3, AHTUIAPAIIEIBHOCTbD.
Mexanusm peruukanuu JJTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl 1
TesoMepasa. XpPOMOCOMHBIM HaOOp KIETKHM — KapHOTHI. JIummougHelii u
rarmIouHbI  Habopsl XpoMocoM. ['omosnoruyHbsle XpoMocombl. [lomoBeie
XPOMOCOMBI.

Henenune knerkn — Muto3. CTaguym MUTO3a M MIPOUCXOASAIINE B HUX MPOLECCHI.
Tunsl muto3a. Kapuokusnes u nuTokuHe3. brojormdeckoe 3HaueHHE MUTO3A.
Perynsauus mutoTMyeckoro nukia KieTkd. lIporpammupyemas kiuetouyHas
ru0ernp — anomnros.

qDYHKHI/IOHaJ'H)HaSI I'€HOMHKa

Opranusm kak OHOJIOTHYECKasi CUCTEMa

3.1

OIIHOK.HGTO‘-IHBIG, KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OpTraHHU3MBbI u

MHOT'OTKaHCBBIC OPTraHU3MBbI.




@opMbl pa3MHOMKEHHsI OpPraHu3MoB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl 0Oecrmonoro pasMHOXKEHHS: TOYKOBAHUE, CHOPYJIISAIMA,
¢dparmenTanys, KJIOHUPOBAHHE.

ITonoBoe pa3muoxkenue. IlonoBble kinerkn, uiam ramersl. Meio3. Craguu
Meiio3a. IloBenenue xpomocom B Meio3e. Kpoccunrosep. buosnorunueckuit
CMBICJI M€103a U ITOJIOBOIO mpouecca. Meno3 1 ero MecTo B KU3HEHHOM LIUKJIIE
OpraHU3MOB.

IIpenzaponpiieBoe passutue. I'ameToreHes y >kuBOTHBIX. [lon0OBBIE Kene3bl.
OOpa3oBaHue ¥ pa3BUTHE MOJOBBIX KieToK. CriepMaToreHe3 M OOreHes.
CrpoeHre MONIOBBIX KIETOK. OIUIOOTBOPEHHME M SMOpPHUOHAIBHOE pPa3BUTHE
JKUBOTHBIX. Cnoco0sl OIUIOJIOTBOPEHHSL: HapyKHOE, BHYTpPEHHEE.
[TapTeHorenes.

WunuBuyanbHoe pa3BUTHE OpraHu3moB (oHTorenes). Craaum sMOpuoreHesa
KUBOTHBIX (Ha mmpuMepe Jarymkn). Ipobienne. Tumsl apobnenus. OcodeHHoCTH
JpoOJIeHNs MIIEKONUTAIOUINX. 3apO/bIIEBbIE JTUCTKU (TacTpysisuus). 3akjiaiaKa
OpraHOB M TKaHEW W3 3apOIBIIIEBBIX JHUCTKOB. B3anMHOE BIMSHHME 4YacTell
pa3BUBAIOIIErOCs 3apojpbliia (3MOpHOHANbHAs MHAYKLUS). 3akjiajka IUlaHa
CTPOEHHUSI KUBOTHOTO KaK PE3yJlbTaT MEPapXUUECKUX B3aUMOIECUCTBUI T'€HOB.
BnusHne Ha >MOpHOHATBHOE pa3BUTHE PA3IMUHBIX (DAKTOPOB OKPY KaIOLIEH
Cpelpbl.

Poct u passBurue xuBOTHBIX. [locTamMOpuoHanbHbIl mnepuoi. Ilpsimoe u
Henpsimoe pasBuTHe. PaszButue ¢ Meramopdo3oM y O€crno3BOHOYHBIX H
MIO3BOHOYHBIX JKMBOTHBIX. bHONOrMueckoe 3Haue€HUE MPSAMOIO M HEMpPSIMOIO
pa3BUTHUSA, UX PACIPOCTPAHEHHUE B MpUpPoAE. THUmbl pocTa )KUBOTHBIX. PaKTOPEI
peryjsiiii pocTa JKUBOTHBIX M dYenoBeka. CrTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHS y )KUBOTHBIX U YenoBeKa. [lepnosibl OHTOreHe3a yenoBeKa.
PasmHoxeHue u pasButHe pacteHuil. ['ameropur um cnopodurt. Meiio3 B
KU3HEHHOM LWKJIe pacteHuil. OOpa3zoBaHMe CHOp B Ipolecce Meio3a.
I'amertorenes y pacrennil. OIUIOOOTBOPEHHME W Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J|BOMHOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHH. MeXaHW3Mbl pEryJisiiud OHTOI€HE3a Yy pAaCTeHUH H

KHUBOTHBIX

3.2

I/ICTOpI/ISI CTAHOBJICHUA U paSBI/ITI/ISI TCHECTUKHN KaK HaYKI/I. OCHOBHI)IG
TEHETUYECKUE TIOHATUS U CHMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJICIbHBIC
TeHbl, aJbTEPHATUBHBIC NPU3HAKH, JOMHMHAHTHBIA U PELICCCUBHBIM INPU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YWUCTas JIMHWS, TUOPHUABI, TEHOTHI, (PEHOTHII.
OCHOBHBIE METOABl TEHETUKHU: THUOPHUIIOIOTHYECCKUN, IUTOJIOTHYCCKUH,

MOJIEKYJIAPHO-T€HETUYECKU I
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Monorubpuanoe ckpemuBanue. IlepBeiii  3akoH MeHzaens — 3aKoOH
eAnHOo00pa3us THOPUAOB TEPBOrO MOKOJIeHUS. [IpaBUii0 TOMHUHHpPOBAHWSL.
Bropoii 3akoH MeHnaens — 3aK0H paclleruieHus Tpu3HakoB. L{uronoruueckue
OCHOBBI MOHOTHOPHUHOTO CKpEIUBaHuUs. [ MImoTe3a 4uCTOTHI raMeT.
Ananusupyroniee ckpemuBanue. [IpomexyTOuHbIM XapakTep HAcleIOBaHUS.
Pacuiennenue npu3HakoB NpU HETIOJIHOM JIOMUHHUPOBAHUHU.

Jurubpuanoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO
HAcJCJOBaHHWS  TMPU3HAKOB. lluTomornmueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBaHMUS.

CuenneHHoe HacienoBaHue mnpusHakoB. Paborer T. Moprana. CreruieHHOe
HaCJIeJI0BAaHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXIy T€HaMH. XPOMOCOMHAas
TEOpHUs HACJICICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIH MEXaHU3M OIPEACICHUS 1oJila. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIN M reTeporameTHbIN noji. ['eHeTnyeckas
CTPYKTypa TOJIOBBIX XpomMocoM. HacienoBanue NPU3HAKOB, CIEIUICHHBIX C
ITOJIOM.

['enoTun kak 1enoctHas cucrema. llnefoTponus — MHOKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM aenu3M. B3anMonelcTBHe HeaIEIbHBIX T'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus
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BzaumoneiictBue reHotMma M cpeasl npu  (opMmupoBaHMM  (peHOTHMA.
N3menunBocTh npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTHU: HEHACIIE/ICTBEHHAsI U HACJIEICTBEHHAs!.

Monudukanionsass ~ U3MeHYMBOCTb.  Poib  cpempl B (DOPMHPOBAHHU
Moan(HUKaMOHHOW M3MeHunBocTH. Hopma peakuuyn npusHaka. BapuanmoHHbIH
psan u BapuanoHHas kpuBas (B. Moranncen). CBoiicTBa MOIU(pHKAMOHHON
U3MEHYMBOCTH.

I'enotunnueckass u3MeH4UMBOCTb. (CBOWMCTBA T'€HOTUIHMYECKOM W3MEHUYMBOCTU.
Bupl reHOTHIIYECKON M3MEHUMBOCTH: KOMOMHATUBHAS, MyTAllIOHHASL.
KomOunatiBHasT W3MEHYMBOCTh. Mel03 M TOJOBOM TIpOIleCC — OCHOBA
KOMOMHATHUBHOM N3MEHYMBOCTHU. PoJIb KOMOMHATUBHOI U3MEHYMBOCTHU B CO3JAHUU
TEHETUYECKOro pa3HooOpa3us B IpesiesiaX OHOTO BU/A.

MyTannoHHas '3MEHYMBOCTb. BUIbI MyTaluii: FEHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WHIYLUUPOBaHHbIE MYyTAlUH. SIepHbIE M LUTOIIa3MaTUYECKHE
myTtanuy. ComaTuyeckue M TMOJOBble MyTauuu. [IpuumHBI BO3HUKHOBEHHS
MyTanuid. MyTtareHsl ¥ MX BIWSHHE HAa OpraHU3Mbl. 3aKOHOMEPHOCTH
MYTAIIMOHHOTO Tpolecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOMU
m3meHunBoct  (H.M.  BaBwioB).  BHesnmepHas ~ M3MEHUYMBOCTH U

HaCICACTBCHHOCTH
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Kapuotun wyenoseka. MexayHapoiHas NOporpaMMa HCCIEIOBAaHUSA TIE€HOMaA
yelioBeka. MeTonbl M3yueHHs TEeHETUKH YeJIOBEKAa: T'eHEaJTOTrH4YeCKUi,
OJIM3HCIOBEIH, IIUTOrCHETUYCCKUI, MOIMYJISUUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIpHO-TeHeTUUeCKUui.  COBPEMEHHOE  OINpEAENeHHEe  TEeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TECHOTUIIMPOBAHNE, B TOM YHUCIIE C TIOMOIIBIO
[MIP-anamm3a. HacnencrtBeHHbie 3a0oiieBaHWs 4YeloBeKa. [ CHHbIE W
XpOMOCOMHBIE ~ Oosie3HM ~ 4YenoBeka.  boiesHu ¢ HacieICTBEHHON
MIPEIPACIOIOKEHHOCTHIO. 3HAYCHUE MEAULIMHCKON T€HETUKH B PEAOTBPAILCHUN

Y JICYECHNH I'eHETHYECKHUX 3a00IeBaHni uetoBeka. CTBOJIOBEIE KIIETKH

3.6

JlomecTukanus U cenekuus. 3apokACHUE CEJEKIMU M JIOMECTHKAlUU. Y4eHue
H.M. BaBuimoBa 0 MLeHTpax NPOUCXOXKICHUS M MHOTrooOpasusi KyJIbTYypHBIX
pacteHuil. Ponp cenekuyy B CO3JaHUM COPTOB PACTEHUN M MOPOJ >KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH TOMOJIOTUYECKHX PSJOB B HACJIEICTBEHHOU
n3menunBocty H.M. BaBuioBa, ero 3HaueHue Jyist CENEKIIMOHHONU PadOoThI.
MeToapl  ceneKIMOHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAaccoBbI U
UHAUBUAYANbHBIA.  OTanmbl  KOMOMHAIIMOHHOW  cenekuuu. VcmbiTanue
npousBoauTeNied mo MnoTtoMcTBy. OTOOp MO T€HOTHIy C IOMOIIbIO OLIEHKU
(deHoTHIIa TOTOMCTBA U OTOOP 0 T€HOTHUITY C omolkko aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTOJ] CeNeKIIMOHHOM paboThl. PaguanonHbIi
U XUMHYECKHH MyTareHe3 KaK HCTOYHUK MYyTalud y KyJIbTYpPHBIX (GopM
opranu3mMoB. lcnonp30BaHME T'€HOMHOIO pEIAKTHPOBAaHUS U  METOOB
pexomOuHanTHBIX JIHK 1515 mosmyueHust HCXOAHOTO MaTepuaa /i CeIeKIUU.
[Tomyuenne monmruionzoB. BHyTpuBHIOBas rubpumusaius. biu3kopoacTBeHHOE
CKpelllMBaHue, WM UHOpuAuHT. HepoacTBeHHOE CKpelvMBaHUe, WK ayTOPUIVHT.
I'eTeposuc u ero npuuunsbl. Vcnons3oBanue rereposuca B cenekuuu. OtnanéHHas
ruopuam3anus. [Ipeogonenne Gecruionusi MEXBHIOBBIX THOPHIOB. JlOCTHOKEHMS

CCJICKIIUU paCT €HUM 1 KUBOTHBIX

3.7

OObeKTHI, HCIIOIB3yEMbIE B OMOTEXHOJIOIHH, — KJIE€TOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MbI, HX XapakTepucTuka. TpaauiuoHHas OMOTEXHOJIOTHS:
xyeOoneyeHne, IOJMy4YeHHe  KHUCIOMOJIOYHBIX  TPOAYKTOB,  BHHOJIEINIHE.
MuxkpoOuonornueckuii cunTe3. OOBEKTHl MHKPOOHOJIOTHYECKUX TEXHOJIOTHH.
[Tpou3BosncTBO  O€nKa, AaMUHOKHCIOT M BHUTaMHHOB.  VICKycCTBEHHOE
OIJIONOTBOpEHHE. PeKOHCTpyKLMs SHIEKIETOK U KIOHUPOBAaHHE KUBOTHBIX.
Mertoz TpaHCIUTaHTAlMHU SAEP KIETOK.

XpoOMOCOMHAasi M TeHHas HWHKEHepus. VCKyCCTBEHHBIM CHHTE3 T€Ha U
KOHCTpyupoBanue pexkomOuMHaHTHBIX JIHK. JlocTmkeHus W TEpCIEKTHUBBI
XPOMOCOMHOW ® TEHHOW WHXEeHepun. MeIuIMHCKIuE OHOTEeXHOJIOTHH.

Hcnons30BaHue CTBOJIOBBIX KJIETOK




Cucrema n MHOFOO6pa3I/I€ OpPraHu4€CcKOro Mmupa

4.1

buonornueckoe  pasHooOpasume  opranu3moB. CoBpeMeHHas  cUcTeMa
opranundeckoro mupa. Ilpunnuns! knaccudukanmm opranu3mMoB. OCHOBHbIE
CUCTEMATUUYECKUE TPYIIIbI OPIaHU3MOB.

Oco0OeHHOCTH CTPOEHMSI U JKU3HEIEATEIHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKIETOUHbIE IPUObI, OJHOKIETOYHbIE BOJIOPOCIH, JPyTue
npotuctel.  KosjoHuanpHble  opraHu3mbl.  J[BHXKEHHME  OJAHOKJIETOUHBIX
OpraHu3MOB: aMEOOHUIHOE, KTYTUKOBOE, PECHUYHOE. 3alIUTa Y OJJHOKIETOYHBIX

OPraHu3MoB. Pa3apa>kuMOCTh y OJTHOKJIETOUYHBIX OPraHU3MOB. TaKkCHCBI

4.2

MHoroknerounsle  pacreHus. B3aumocBA3p  YacTeli  MHOIOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIaHOB MHOT'OKJIETOYHOI'O OPraHU3Ma.
Opranusm kak enuHoe 1enoe. TkaHu pacTteHuil. TUIBI pacTUTEIbHBIX TKAHEU:
oOpa3oBaTenbHasi, IOKPOBHAs, IMPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHOCTH CcTpOoeHMs, (DYHKIMI M pacHojoXKeHHUs TKaHeHd B OpraHax

pacteHui

4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHU. OyHKIIUHA OPraHOB U CUCTEM
opraHoB. Kapkac pacrenuil. /[BukeHue MHOTOKJIETOUHBIX PaCTEHUI: TPOIIU3MBI
u "Hactuu. Iloryomenue BOIBI, YIIEKHUCIOrO ra3a U MUHEpalIbHBIX BELICCTB
pactenusimu. Jlpixanue pacteHuil. {udgysus razoB yepes3 MoBEpXHOCTb KIETKH.
TpaHncniopTHble cucTeMbl pacTeHui. Bbiienenwe y pactenuil. 3ammura y
MHOTOKJIETOYHbIX pacTeHud. Kytukyna. CpeacrBa macCUBHOM M XUMHYECKOU
3auThl. OUTOHLIHIBIL.

PazgpaxxuMocTe U perymsnus y Opranu3MoB. Pa3qpakuMocTe U peryisnus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBEI€ BeliecTBa U UX 3HAUCHHUE

4.5

MHOroKJIeTOUYHbIE JKMBOTHBIE. B3amMoOCBsSI3p dYacTeli  MHOTI'OKJISTOYHOI'O
opraHmMa. TKaHI/I, OpFaHLI U CUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraanMa.
OpranusM Kak eauHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YeTTOBEKa. THIIbI
JKUBOTHBIX TKaHEW: SMUTENTUalbHasi, COCJAMHUTENIbHAs, MbIIICYHasi, HEpBHasl.
OcoOenHoctu cTpoeHHs, (GYHKIMH W paACHONOKEHUs TKaHEW B oOpraHax

JKNBOTHBIX U YEJIOBCKA

4.6

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTraHOB U CUCTEM OPTaHOB.
Omnopa Tena opraHu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapykHbII 1 BHyTpeHHH ckeneT. CTpOCHHE U TUIIbI COCIUHEHUS
KOCTEH.

JIBMOKEHHE MHOIOKJICTOUYHBIX JKUBOTHBIX. IlumTanume »XuBOTHBIX. IIuTanme
MO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue kuBOTHBIX. KoxkHoe npixanue. JXKabepHoe

U JIETOYHOE JbIXaHHE.




JIpIxaHye IO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOCHHS
JErKUX [M03BOHOYHBIX )KMBOTHBIX. J[pIXaTenbHas cucreMa 4yenoBeka. MexaHusm
BEHTWISILIMM JIETKUX y NTUL U MJIEKONUTAIOIIMX. TpaHCIOPT BEIIECTB Y
Opranu3MoB. TpaHCIOPT BELIECTB Yy XUBOTHbIX. KpoBeHOCHas cuctema U €€
opranbl. KpoBeHocHass  cucTtema  IO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAIlEHHs. OBOJIIOLIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOU
CUCTEMBI [1I03BOHOYHBIX KMBOTHBIX. Bbliienenue y opranuzMoB. Beiienenue y
KUBOTHBIX. COKpatuTenbHble Bakyosau. Opranel BbiicieHus. CBs3b IOJIOCTH
TeJa C KPOBEHOCHOM U BBIIEIUTEIBbHON CCTeMaMU. BeliesieHne y 103BOHOYHBIX
JKUBOTHBIX. 3allluTa Yy MHOIOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M HX
IIPOU3BO/IHBIE.

Pa3npaxxuMocCTb U peryssanus y opranu3mosB. PaszapaxumMocTs y OJTHOKJIETOUHBIX
opranu3mMoB. Takcucel. Pa3apaXumMocTe M peryisiuss y MHOIOKJIETOYHBIX
pactenuii. PocToBble BEMIECTBA U UX 3HAYEHUE.

Hepshas cuctema u pediiekTopHas peryssiiiisi y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHast cucremMa u €€ OTAenbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOW CUCTEMBI Y KUBOTHBIX.

Pa3pabotka anroputMoB M mporpamMm uist 3QQEeKTUBHON (HYHKIMOHAIBHON
AQHHOTAallMM  TE€HOMOB,  TPAHCKPUNTOMOB,  IPOTEOMOB,  METa0OJOMOB

MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHMBOTHBIX W YCJIOBCKA

OpFaHI/ISM YCJIOBCKA U €TI0 3I0POBLC

5.1

OpraHsel ¥ CUCTEMBI OpraHOB 4eoBeKa. OTAeIbl TOJIOBHOTO MO3T'a IO3BOHOYHBIX
KUBOTHBIX. Pednexc u pednexropHas nayra. be3yciioBHblE U yCIIOBHBIE
pednexcel. I'ymopasnbHas perynsuus U SHIOKPUHHAs CHUCTEMa JKMBOTHBIX M
qesoBeKa. JKene3pl 9HIOKPUHHON CUCTEMBI U MX TOPMOHBI. J[eicTBHE TOPMOHOB.
B3anMocBsa3p HEpBHOM W SHAOKPHUHHOM cucTeM. I'mmoranamo-runoduzapHas

cucreMa. Pedrekc u pediektopHas ayra. besycinoBHbIe U yCIOBHBIE pedIeKCh
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3ammra opranu3ma ot 6onezneit. IMMyHHas cuctema yenoseka. KiieTounslit u
TYMOpJIbHBIA MMMYHHUTET. BpoknEHHBIN, MpuoOpeTéHHbI crnennpuyeckuit
uMMyHHTET. Teopus KiOHaJTbHO-celeKTUBHOrO uMMyHuTeta (I1.0pnux,
®.M.bepuer, C.ToneraBa). BocmamuTtenpHbie OTBETHI OpPraHU3MOB. Poib

BpO)KI[éHHOFO HUMMYHUTCTA B pa3BUTHU CUCTCMHBIX 3a00JIeBaHUM
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KpOBCHOCHaSI CHCTeMa U e€ OpraHbl. CCpI(I_[C, KPOBCHOCHBIC COCYAblI U KPOBb.

Kpyru kpoBoobOpamenus. Pabota cepania u e€ perysius
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Hpixanue 4yenoBeka. Jlupdy3uss ra3oB uyepe3 MOBEPXHOCTh  KIIETKH.
JlpixaTenpHasg cucTeMa 4eloBeKa. JlpIxaTenbHass IOBEPXHOCTh. Perymsuus

IbIxaHus. [[prxaTenbHble 00bEMBI




5.5

[TnmeBaputenbHas cucreMa 4venoBeka. OTxaensl NMUIIEBAPUTENBHOIO TPAKTA.
[InmeBapurensHble  Keyne3pl. BHYTpUIIONOCTHOE M BHYTPUKIIETOYHOE

MUIIEBAPEHUE

5.6

[TokpoBel u ux mnpou3BojHble. Opransl BbiaeneHusd. Ilouku. Crtpoenue u
¢yHkunonuposanue HeppoHa. OunabTpanys, CeKpeys 1 00paTHOE BCaChIBAHUE

KaK MEXaHU3MbI pabO0ThI OpraHoB BbiAeIeHUS. OOpa3oBaHre MOYH y YeTIOBEKa

5.7

I[BI/I}KCHI/IC YyeJloBeKa: MblmedHas cucteMa. CKeleTHBIC MBIIINBI 1 UX pa60Ta.

CrpoeHue u TUIBI COeUHEHUsT KOCTe!

TeopI/m 3BOJIIONMHU. Pa3BuTHE )XHU3HU Ha 3emie

6.1

OpomononHass Teopuss Y. JlapBuna. Ilpeanochiiku  BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTs Y. JlapBuHa.

JBkymue cuibl 3BoMOIMM BUJoB 1o Y. J[apBUHY (BBICOKas MHTEHCUBHOCTh
pPasMHOXKEHHUsI OpraHU3MOB, HAcJEICTBEHHAas M3MEHUYMBOCTh, Ooppba 3a
CYLLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cunrernueckoit Teopun sBoouuu (CTI). HelitpanbHas Teopust
sBosolul. CoBpeMeHHast 3BOJIIOLIMOHHAs OMOJIOTHs. 3HaUe€HHE IBOJIOLMOHHON

TCOpHUU B (I)OpMI/IpOBaHI/II/I eCTeCTBeHHO—Hay‘{HOﬁ KapTUHBI MUpa

6.2

[Monmynsuus kak 3jeMeHTapHas eAuHULA 3BOJOUUU. COBpEMEHHBIE METOIbI
OLIEHKH T'€HETHUYECKOTo Pa3HOOOpa3ust U CTPYKTYypbl momyssuuid. M3menenue
reHooHJa MOMYJSIIMKA KaK 3JEMEHTapHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetudeckoro pasHoBecus [[x. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOpbl (IBIKYIIHME CHJIBI) SBOJIONUUA. MyTaIllMOHHBIN
nporiecc. KomOunatuBHast wu3MeH4YMBOCTH. Jlpeilp reHOB — ciydaiiHble
HEHAIpaBJIEHHbIE H3MEHEHHWs 4YacToT aieneil B momymsauusax. OddexT
OCHOBATEJIA. Murpanuu. M3omsaupa  momynsiuui: reorpaguyeckas
(mpocTpaHCTBEHHAas ), OrooTHuUecKas (PEernpoIyKTHUBHA).

EcrectBennblif o1O0p — HampaBisitounii  ¢akrop sBomoruH. DopMbl
€CTeCTBEHHOT0 O0TOOpa: JBWXKYUIMHA, CTaOMIU3UPYIOMINH, pa3pbIBArOIIUi
(nm3pyntuBHbIi). [TonoBoit oTOOD.

[TprcniocoONEHHOCT, ~ OpPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLMH.
Bo3HukHOBeHHE  mpHCrocOONieHH y — opraHuzMoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocobienuit y oprann3mMoB. OTHOCUTENBHOCTh
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykTypa. BupooOpa3oBaHMe Kak pe3ysbTaT
MHUKPO3BOJIIONMH. M305siusa — kinroueBoi GakTop BupooOpazoBanus. Ilytu u
CIIoco0bI BUJI000pa30BaHUS: aJJIONaTPUUECKOe (reorpaduueckoe),
CUMITAaTPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIIOWIU3AITHS,

rubpuan3aiys). JJmuTebHOCTh BOIOIMOHHBIX MTPOIIECCOB.




Mexanu3mbl (GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Posb »BOMIOIIMOHHON OMOJIOTHU B pa3pabOTKE HAyYHBIX METOJIOB COXPaHEHUS
6nopazHooOpasus. MUKPOIBOIIONUSA U KOIBOJIIOLMUS MAPA3UTOB M UX XO3S5EB.
Mexanu3mbl (HOpPMUPOBAHMSI YCTOWYMBOCTH K AHTUOMOTHKAM M CIIOCOOBI

O0pBOBI ¢ HEl

6.3

Mertoapl u3yueHus MakpodsBoItoLUU. [lageoHTOIOTHYECKHE METOAbI U3yUEHUS
sBomony. [lepexonueie popmbl 1 GpuiIOreHeTHYecKue psbl OpraHu3MOB.
buoreorpaduyeckue MeTo 1bl U3ydeHus 3BoonuH. CpaBHeHHE GIIOpHI U payHbI
MaTEpUKOB U OCTPOBOB. buoreorpaduueckue odbmactu 3emin. Buabl-sHIeMukn
U PEIIUKTHI.

OMOpPHOJIOTHYECKHE M CPaBHUTEIBHO-MOP(HOIOrHYECKUE METOMbl H3Yy4eHHUS
3BOMIIONMH. ['eHeTHYecKkrue MEXaHH3Mbl HBOJIIOIIMHM OHTOT€HE3a U MOSBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE ¥  aHAJOTUYHBIE OPTaHBbL.
Pynuvenrtapubie opraHbl W araBU3Mbl.  MOJIEKYJIAPHO-TEHETHUECKHE,
OMOXMMHYECKHE ¥  MaTeMaTHYeCKhe METOAbl M3y4YeHHUS  SBOJIOIHH.
['omonoruynbie TeHbl. COBpEMEHHbBIE METO/bI MOCTPOSHUS (PUIOTCHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIMHU U IBOJIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) HBOMOLMU. HeoOpaTUMOCTh IBOIIOIHH.

AI[al'ITI/IBHaSI paauanusi. HepaBHOMepHOCTL TEMIIOB 3BOJIFOITUH

6.4

Hayunble rumnore3sl NpOUCXOXKIEHUS KH3HUM Ha 3emiie. AOHUOreHe3 H
naHcnepMus.  JloHay4dHble  NIpeACTaBIEHUS O  3apOXKICHUU  JKU3HHU
(kpeanmoHu3M). ['mnore3a IOCTOSHHOIO CaMO3apOKIACHUS JKU3HH M €€
onpoBepkeHue onbitamu  @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[Ipoucxoxaenue KuU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE 3TaIbl HEOpraHU4ecKoi sBomtorun. [TnanerapHas (reosoruueckas)
ABOJIOIMS. XUMHUYECKast SBOJIOLUSA. AOHOTCHHBIH CHHTE3 OpPraHUYEeCKHUX
BemecTB u3 Heopranwdeckux. OmpiT C. Mumnepa u I'. FOpu. O6pazoBanue
noJimMepoB 13 MoHoMepoB. KoanepBatnas runore3a A.M. Onapuna, runoresa
nepuyHoro OynboHa Jx. Xomneitna, reHernyeckas rumotesa I'. Ménnepa.
Pu6o3umser (T. Yek) u runore3a «mupa PHK» V. I'mnbepra. ®opmupoBanme
MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emun u metosl €€ u3ydeHus. Mckonaemble OpraHu4ecKue OCTaTKH.
I'eoxponomnorust u e€ mMeroapl. OTHOCUTENbHAS M AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornyeckas 1mkasa: 30Hbl, Ipbl, HEPUOJIBL, FTOXH.

HavanpHele 5Tanel opranuyeckoi 3somonnu. [1ossieHne u 3BOIIONNS IEPBBIX

KJICTOK. DBOJIIOIHS MeTabonu3Ma. BoO3HUKHOBEHUE IEPBBIX SBKOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHblE OHOIUIEHKM KaK aHaJor HepBbIX Ha 3emie
coob1ectB. CTpoMaTonuThl. IIpoKapuoThI ¥ 3yKapHOTHI.

[Ipoucxoxaenue sykapuor (CUMOMOTeHe3). DBOJIOIMOHHOE MPOUCXOKICHHUE
BUpYCOB. IIponcxoxaeHHe MHOTIOKJIETOYHBIX OpraHu3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYyIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIEC 3Talbl 3BOJIIOLMU BBICHIMX pacTeHHd. OCHOBHBIE apoMOpP(O3bI
pacteHui. Beixon pacreHuid Ha cymy. IlosBieHue CHOpOBBIX PACTEHUR H
3apoeBaHue nMu cymu. CemeHHble pacTeHMs. lIpoucxokneHue LBETKOBBIX
pacTeHuil.

OcHOBHbBIE 3Tambl SBOJIONUM KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl
KUBOTHBIX. Benzckas dayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBble XopaoBbIe KUBOTHBIE. JKU3HB B BOZE. DBOJIIOLMS T03BOHOYHBIX.
[Tpoucxoxnenue ampubuiit u pentwinii. [IponcxoxaeHre MIEKONUTAOMUX U
ntul. [lpunnun xmodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
MI03BOHOYHBIMHU KMBOTHBIMH CYILIH.

Pa3BuTHe xu3HU Ha 3eMIle 110 ApaM U [IEpHoJaM: apXei, IPOTEpO30i, MaIe030M,
Me3030, KaifHo30M. OOmas xapakTepUCTHKa KIMMaTa U I'e0JIOTMYECKUX
npoueccoB.  IlosiBneHne W pacuBeT  XapaKTEpHbIX  OPraHHU3MOB.
VYrneobpazoBaHue: €ro yCJIOBHsI U BIMSHUE HA Ta30Bbli COCTaB aTMOC(hEpBHI.
MaccoBble BBIMUpaHHUSI — JKOJIOTMYECKHME KpU3MChl mpouuioro. [IpuunHbel u
CJIEJICTBUSL MAcCOBBbIX BIMUpaHUil. COBpEMEHHBIN 3KOJOTUUYECKUIM KpU3HUC, €r0

0COOEHHOCTH

6.5

Pazpensr u 3agaum anTpomnonoruu. Meroasl aHTtponosiornd. (CTaHOBIEHUE
MPEACTABICHUI O MPOUCXOXKICHUH ueoBeKka. COBpEMEHHbIE HAyUHbIE TEOPUH.
CX0ACTBO YelloBeKa C JKMBOTHBHIMH. CHCTEMAaTHUYECKOE ITOJIOKECHHUE YCIOBEKA.
CBuzeTeNnbcTBA  CXOJICTBA  YEJIOBEKa C  JKUBOTHBIMU:  CPaBHUTEIHHO-
Mophoornueckue, AMOPHUOIIOTUYECKHE, (U3H0I0T0-0MOXUMHYECKHE,
noBefeHyeckue. OTIUUMA 4YelloBeKa OT JKUBOTHBIX. [IpsiMmoxoxkiaenue u
KOMIUJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOH
CUTHAJILHOM CHUCTEMEL.

JBuxyme cunbl ((hakTopbl) aHTPOIOTEHEe3a: OMONOTUYECKUE, COIMANIbHEIE.
CooTHoIIeHre OMOJOTUYECKHUX U COIMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIUM AHTPOTOTeHe3a. ABCTPAJONMHUTEKH — JBYHOTHE MPEIKU
moaeil. YenoBek yMelnblid, TEpPBbIE W3TOTOBICHUS Opyaud Tpynaa. YenoBek
NpSAMOXOJSAIIMKA W TEPBBIA BBIXOA JroAed 3a mpexaensl Adpuku. YemoBek
reiuaenpO0eprckuii — OOIMMM MPeoK HeaHAePTaTbCKOTO YEJIOBEKa M UYeJIOBEKa
pasymMHoOro. UenoBek HEaHJEPTaJbCKU KaK BHJ JIOJIEH XOJOIHOrO KIMMarta.
YenoBek pa3yMHBI COBPEMEHHOIO THIIA, JACHUCOBCKUN YEIIOBEK, OCBOCHHE

KOHTHHEHTOB 32 mpenenamu AQpuku.




DBOJIIOLIMS COBPEMEHHOTO 4YeJloBeKa. EcTeCTBEHHBI OTOOp B MOMYJISIHIX
yejoBeka. MyTalmoHHbIH nporecc U noauMophusM. [lomynsuroHHbIE BOTHBI,
npetid reHoB, Murparus u «3h(HEeKT OCHOBATESH B TOIMYJISIIASIX COBPEMEHHOTO
YeNoBeKa.

Yenoseueckue packl. [loHatne o pace. bBonbmme pacel: eBporeouHas
(eBpa3uiickasi), aBCTpaJio-HErpougHas (PKBAaTOpHaJIbHAs), MOHTOJIOMIHAS
(a3marcko-amepuKaHcKas). BpeMs ¥ myTH pacceleHHs 4YeloBeKa I10 IJIaHeTe.
EnuncTBO dyenoBedyeckmx pac. HayuyHas HeCOCTOATENBHOCTH pacu3Ma.
[TprcnocoOIeHHOCTh YeNOBEKa K pa3HbIM YCIOBHUSIM OKPY)KAIOMICH Cpebl.
BnusHue reorpaduyeckoit cpeasl um nperiha reHOB Ha MOPGOJIOTHIO U

(U3MOJIOTHIO YeTOBEKa

DKOCHCTEMEI U MMpUCymure UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun 3xosiorun. CBs3b 3KOJOTUU C IPYTMMHU HAyKaMHU.
Mertonbl skonoruu. IlosneBble HabOmOAEHUSA. ODKCHEPUMEHTHI B 3KOJIOTHU:
IpUpOHbIE U JlabopaTopHble. MoJenupoBaHHE B 3KOJIOTMH. MOHUTOPHUHT

OKPYXKAIOIICH CPeJIbl: JIOKATBHBIN, PErHOHAITBHBIN M TI00ATBHBIHA

7.2

Okonoruyeckre (pakTopbl U 3aKOHOMEPHOCTH MX JeictBus. Knaccupukarus
HKOJIOTHYECKUX (PAKTOpPOB: aOWOTHYECKHE, OUOTHYECKHE, aHTPOIOICHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBUS JKonoruueckux ¢akropos. IlpaBuio
muHumyma (K. IlInpenrens, FO. JIubux). TonepanHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue axktopsl. CBET Kak 3Kojorudeckuit ¢pakrop. JleiicTBrue pa3HbIX
Y4aCTKOB COJHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKUE TPYIIIBI
pacTeHHH M XUBOTHBIX II0 OTHOLIEHUIO K cBeTy. CHUrHalbHas pojb CBETA.
DoTONEPUOAU3M.

Temnepatypa Kkak dkojoruueckuil ¢akrop. JlelicTBue Ttemmeparypbl Ha
opranu3msl. [[oMKHUI0TEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocts kak oskonormdeckuil ¢akrop. Ilpucmocobnenust pacreHui K
noJiJiepKaHuio BogHoro Oanmanca. Kimaccudukarus pacteHuid Mo OTHOIICHUIO K
BoJie. [IprcrnocobneHnst )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHHMsI OPraHU3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAs, MOYBEHHAs,
riyOMHHass TOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. @OU3HKO-XMMHUYECKHe
O0COOEHHOCTH cpen obuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
KM3HU B Pa3HBIX CPENAX.

buonornueckue purmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE H
roJnyHbie pUTMBL. [IpHcIIocOOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM

YCJIOBUM KU3HU.




JKuznenneie Gpopmbl opranu3moB. [lonarue o xuzHeHHOU dopme. Ku3HeHHBIE
(GOpMBI pacTeHUM: NEpPEeBbs, KYCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI,
ONHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THIPOOHOHTHI,
reoOHOHTHI, a3p0OHOHTEI. OCOOEHHOCTH CTPOSHUS U 00pasa KU3HHU.

buotnueckue ¢akropbl. Buasl OMOTHUECKUX B3aMMOJEHCTBHUI: KOHKYPEHIIUS,
XUIIHAYECTBO, CHMOMO03 1 ero gopmel. [lapazutusm, Koorepamus, MyTyainu3Mm,
KOMMEHCAIU3M  (KBapTHPAHTCTBO,  HaxyjeOHWYecTBO).  Herpoduueckue
B3aUMOJICHCTBUsL  (Tommueckue, Qopuueckue, Hadpuyeckue). 3HaYCHUE
OMOTHYECKUX B3aMMOJCHCTBUI Jii CYILIECTBOBAaHMS OpPraHU3MOB B cpele

oOurtanus. [IpuHIUI KOHKYPEHTHOI'O UCKIIIOYEHMS
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DKOJOTUYECKHE XapaKTepUCTHKHU monyisuuu. [lomynsamus kak 6uonoruueckas
cucreMa. Poib HEOTHOPOTHOCTH Cpeibl, (PU3UYSCKUX OaphepOB U OCOOCHHOCTEH
OuoJIoruy BUJOB B (POPMUPOBAHUU MTPOCTPAHCTBEHHOU CTPYKTYPHI TTOMYJISIINA.
OcCHOBHBIE TTOKa3aTEeNIM TOMYJISIUNA: YUCIEHHOCTh, MJIOTHOCTh, BO3PACTHAS U
MOJIOBAsl CTPYKTYpa, pPOKIAEMOCTh, MPUPOCT, TEMI POCTA, CMEPTHOCTb,
MUTpaLus.

DKoyiorudeckasi CTpykTypa mnomyssiiui. OIleHKa YHUCICHHOCTH TOMYJISIIUU.
JvnHamuka nonyJisiiuu U €€ peryysuvs. bBuoTuyeckuii noTeHIuaI MOMyJISIUHN.
MopenupoBanue JAMHAMUKA TNONyJsauud. KpuBble pocTa UYHUCIEHHOCTH
nonyysauuu. KpuBble BebkMBaHUA. Perynsiius 4MCI€HHOCTH MOMYJISILUI: POJIb
(GakTOpOB, 3aBUCAIIMX W HE 3aBUCSAIIMX OT IUIOTHOCTH. OKOJIOTHYECKHUE
cTpareruu BUJOB (r- u K-cTparerun).

[TonstTe 00 HsKomoruueckoil Humie Buaa. Mecroobutanue. MHoOromepHas
Mozenb dkoiorndyeckor HumM Jx.M. XarunHcoHa. Pa3Mepsl 3K0n0rndeckoin
Humd. [loTeHmanpHas 1 peain30BaHHasl HUILIN.

Bung kak cucrema nonynsuuid. Apeansl BUAOB. BuIBI M HX KU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TOBEACHUS W  MUTPAlUAd  KUBOTHBIX.

buonoruueckue nHBa3zuu YYXKCPOAHLIX BUIOB

7.4

CooOmiectBa opranu3zMoB. buorneHos u ero crpykrypa. CBsizu MexXIy
opraHu3MamMu B OHOLIeHO3e. DKOCHCTeMa Kak OTKpbITasg cuctema (A.JDk.
Tencnu). OyHKIMOHATBHBIE OJOKM OPraHU3MOB B HKOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduyeckue nenu u CeTH.
Abuotnueckue 610k 3xocucteM. [ouBsl u mibl B 3kocuctemax. Kpyrosopor
BELIECTB U ITOTOK SHEPIUU B IKOCUCTEME.

OcHoBHBIE MOKa3aTeNN 3KOcUCTEMBl. bruomacca n npoayKuus. DKOJI0rH4ecKue
UPaMU/IbI YHCell, 0MOMAacChl U SHEPTUH.

HamnpapneHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKueccuu. [lepBuunble n

BTOPUYHLBIC CYKIOCCCMUM W HX TMPUYUHBIL. AHTpOHOFeHHBIC BOSI[GI\/‘ICTBI/ISI Ha




cykueccuu. KimmakcHoe —cooOmiectBo.  buopasHooOpa3we ©  TOJNHOTA
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanble SKOCUCTEMBI. AHTPOIOTEHHBIE IKOCHCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Paznnunst Mex 1y aHTPOIIOT€HHBIMU U IPUPOAHBIME 3KOCHCTEMaMH.
Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucTeM. ['opojckas ¢uiopa
u ¢ayna. CuHa"Tpomm3amus TropoJaCKoW QayHbl. buonormdeckoe
XO3SICTBEHHOE 3HAUEHHE arpOdIKOCHCTEM U YPOOIKOCHUCTEM. 3aKOHOMEPHOCTH
(bopMHpPOBaHUST OCHOBHBIX B3aUMOJICHCTBUN OPTaHHU3MOB B DKOCHUCTEMAX.
[TepeHoc SHEPTHH U BEIIECTB MEXKTy CMEKHBIMU SKOCUCTEMaMH. Y CTOMYUBOCTh
OPTaHW3MOB, TIOMYJISIMA W JKOCHCTEM B YCIOBUSAX ©CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUI
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buocdhepa — oOmeruianerapuas o0Oosiouka 3emild, TA€ CYIIECTBYET WIH
cyuiectBoBasia km3Hb. Yuenue B.UM. Bepnanckoro o Omocdepe. Obnactu
o6uocdeps! u e€ cocras. )KuBoe BemiecTBo 6Mochepsl 1 ero GyHKIUH.
3aKOHOMEPHOCTH cymiecTBoBaHus Onocheprl. OcobeHHOCTH Ounochepsl Kak
rio0anbHOM  dKOocHucTeMbl.  JlMHaMu4Yeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemmecTB ¥ OHMOT€OXMMUYECKHE IHMKIBI (yriiepoja, a3oTa).
PurmuunOCTh siBNEHMI B Onocdepe.

3oHanbHOCTH OMocdepsl. [TonsTre 0 6Mome. OCHOBHBIE OMOMBI CYIIN: TYHJIPA,
XBOWHBIE JIeca, CMEIIaHHblE U IIUPOKOJUCTBEHHBIE Jieca, CTEMNH, CAaBaHHBI,
MYCTBIHU, TPOIIMYECKHE Jieca, BBICOKOTOPhs. KimMar, pacTUTENbHBIN U
KUBOTHBIA MHP OMOMOB CYIIIH.

CrpykTypa ¥ (QyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOro MOTEHIHANa U

O6uochepHbIX QyHKIHIHA
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DKOJIOTHYECKUE KPU3HUCHI U UX IPUINHBL. Bo3aeiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3yIIHOM cpenbl. OXpaHa BO3yXa. 3arps3HEHUE BOJIHOM Cpelbl.
OxpaHna BOJIHBIX pecypcoB. Pazpymenue noussl. OXpaHa IOYBEHHBIX PECYPCOB.
W3meHenue kamMmara.

AHTpPOIIOTEHHOE BO3/IEIICTBHE HA PAcCTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
pPacTUTEIBHOTO U KMBOTHOrO MHpa. OCHOBHBIE MPUHIMIIBI OXPAHbI IPUPOJIBI.
Kpacubie knuru. Ocobo oxpansemble mnpupoansie Teppuropun (OOIIT).
Bboranunueckue caipl 1 300710rMUYECKHUE MTAPKU.

OcCHOBHbBIE MPUHIUIBI YCTONYMBOIO DPA3BUTHUS YEJIOBEUECTBA U IPUPOJIBI.
PanmonanbHOe  MPUPOIOIONB30BAaHME M COXPaHEHHE  OHMOJIOTHYECKOTrO

pa3zHooOpazus 3eMin




MNPENNOJABAHUSA VYYEBHOI'O MNPEIMETA «BHUOJOTUSA» B 2025/2026
YYEBHOM Ioay

C 1 cenrsa0ps 2025 roma BcTymaroT B CHIIy W3MEHEHMs], 3aKpEIUIEHHBIE B IIPHUKa3e
MunucrepcrBa npocenienuss Poccuiickoir @eneparun o 9 oktsaops 2024 roma Ne704.
JlokymMeHT Kacaercsi (eaepanbHbIX 00pa3oBaTeIbHBIX MPOrpaMM HAYaJIbHOIO OOILEro
o0pa3oBaHMsi, OCHOBHOIO OOIIEro oOpa3oBaHUS U CpPEAHEro 00Imero oOpa3oBaHUS.
NHOOPMAILIMOHHO-METOJUYECKOE I[TNCBMO Ob OCOBEHHOCTAX
[TPEIIOJABAHIMA YUYEBHOI'O ITPEAMETA «BHUOJIOTUA» B 2025/2026 YYEBHOM
roay HopMmartuBHO-11paBOBbBIE JIOKYMEHTBHI, obecrieunBaronme OpraHu3aIUIo
00pa3oBaTeNnbHOI AeATeIbHOCTH 10 YueOHoMY npeameTy «buosiorus» B 2025/2026 yue6HOM
rony Conepxanue yuebHoro mnpeamera «buonorus» omnpenensercs HOPMAaTUBHBIMU
JOKYMEHTaMH, PEerIaMEHTHPYIOIIUMHI OCHOBHOE 00Imee W cpeaHee olOiiee oOpa3zoBaHue. —
®enepanbhblil 3ak0H 0T 29 nexadbps 2012 r. Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oenepannny; — DenepanbHblii 3akoH 0T 19 nexabps 2023 © Ne 618-03 «O BHeceHuu
u3MeHennii B @DenepanbHblii 3akoH «O0 oOpasoBanum B Poccuiickoit denepamum»; —
QenepanbHbIl  TOCYJAapCTBEHHBIH  00pa30BaTENbHBIM  CTaHJAPT OCHOBHOTO  OOIIETO
oOpa3oBanus (yTB. mpukazom Munnpocsemenus Poccun ot 31 mas 2021 r. Ne 287) (nanee —
OI'OC 0O00); — DenepanbHbIl TOCYJapCTBEHHbIM 00pa30BaTeNbHBIN CTaHAAPT CPEIHEro
oOuiero oOpazoBanus (yTB. mpukazoM MunoOpHayku Poccun ot 17 Mast 2012 1. Ne 413) (nanee
— @®I'oC COQO); — DepepanbHas oOpa3zoBareibHas MPOrpaMMa OCHOBHOTO OOIIETO
oOpa3oBanus (yTB. npukazoM Munnpocsenienus Poccun ot 18 mast 2023 r. Ne 370) (nanee —
®OIT O00); — DenepanbHas oOpa3oBaTesibHas MporpamMma cpeHero o0mero oopa3oBaHus
(yTB. mpukazom Munnpocsemienust Poccun ot 18 mast 2023 r. Ne 371) (nanee — @OIT COO);
— pacnopspkenne [IpaButensctBa Poccuiickoit ®@enepanuu ot 19 Hosi6ps 2024 1. Ne3333-p
«O0 yTBEpXJEHUU KOMIUIEKCHOTO IIJJaHA MEpONPHUATHIA MO MOBBILIEHUIO KadyecTBa
MaTeMaTHYECKOTr0 U €CTECTBEHHO-HAy4YHOro oOpa3oBaHus Ha nepuoa a0 2030 roma»; 1 —
npuka3 Munnpocsemienust Poccuu ot 09 oktsa6ps 2024 r. Ne 704 «O BHeceHUU U3MEHEHUN B
HEKOTOpbIE IpHKa3bl MuHHCTEpcTBa NpocBenieHus Poccuiickoin deaepannn, Kacaronmecs
denepanbHBIX 00pa30BaTENBHBIX MPOrpPaMM Ha4yaJbHOIO OOINEro oOpa3oBaHMs, OCHOBHOTO
oOmiero oOpa3oBaHHsS M CpelHEro oouiero oOpa3oBaHUs»; — MpHKa3 MUHIPOCBENICHUS
Poccuu ot 12 eBpainst 2025 r. Ne 93 «O BHecenuu uzmeHeHus B mognyHKT 18.3.1 mynkra 18.3
denepaTbHOTO  TOCYAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTa CpPEaHEro  OOIIero
00pa3oBaHus, YTBEPKACHHOTO MPUKa30M MHHHUCTEpCTBa 00pa3oBaHMs U Hayku Poccuiickoit
Oeneparun ot 17 mas 2012 r. Ne 413». — Konuenmus npenojaBaHus y4eOHOro mpeamera
«buonorus» B 00meoOpa3oBaTeNbHBIX  opraHu3aiusax  Poccuiickoit ~ Dexepanuu,
peanu3yIomuXx  OCHOBHBIE  OOpa3oBaTeibHBIC  MporpaMMbl  (0g00peHa  peleHueM
benepaabHOro yueOHO-METOIUNYECKOT0 00BbETUHEHNUS [0 00IeMy 00pa30BaHHUIO, TPOTOKOI OT
29 ampens 2022 1. Ne 2/22). JlokyMeHTBI IpeICTaBieHbl Ha caiite «EnuHoe comepikaHue
obmero oOpazoBanus» (https://edsoo.ru/) B pasmenax «HopmaTwBHBIE TOKYMEHTBI»



(https://edsoo.ru/normativnye-dokumenty/) u (https://edsoo.ru/rabochie-programmy/).
OcHoBHoe o0niee oOpa3oBanue: «Pabouune nporpammey — denepanbHas paboyas mporpaMmma
(manee — ®PII OOO) mo yuebHomy mnpeamery «buomorus» (0a30BBIi YpOBEHbB), —
OenepanbHas pabouas mporpamma (nanee — ®PIT OOO0) o yuebnomy npeamery «buoaorusn»
(yrmyOnenHsiii ypoBeHb). CpenHee obiiee oopasoBanue: — denepanpHas padbodast mporpaMmma
(manmee — ®OPII COO) mo yuebHOMy mnpenmery «buomorus» (06a30BbIi YpOBEHB); —
®denepanbHas padouas mporpamma (aanee — PIT COO) nmo yuebnomy npeamety «bromorusy»
(yroyGuieHHslii ypoBeHb). Peanmuzanus nporpamm mno ydeOHoMy mpenmery «buonorus» Ha
YPOBHSIX OCHOBHOTO 001IETO U cpeHero oduero oopasosanus [IpenonaBanue «buonorum» ¢
5 mo 11 knacc gomkHo ocymiectBisAThes Ha ocHoBe DPIT OO0 u ®PIT COO myst 6a30Boro u
yIIyOJIEHHOTO YpPOBHE € ydyeToM: — crneuupuku ydeOHoro mpeamera «buomorus»; — Ha
OCHOBAaHMU CHHTE€3a TPATUIMOHHBIX MIKOJBHBIX 3HAHWA M COBPEMEHHBIX JIOCTHIKCHUH
OMOJOTUYECKONH HAyKU M TEXHOJIOTUM; — C aKIIEHTOM Ha MPUMEHEHHE 3HAHUI U yMEHUil B
pealbHBIX KU3HEHHBIX CHUTYyalUsX; — MOTPEOHOCTH B (POPMHUPOBAHUU Yy OOYHAIOIIUXCS
€CTeCTBEHHO-HAYYHOU KapTHHBI MUpa. M3yueHne 61oioruu siBiisieTcst 00s3aTeIbHBIM Ha BCEX
YPOBHSIX 00pa3oBaHMsI BHE 3aBUCHMOCTH OT BBIOpaHHOTO ITpodwist o0yuenus. [lpenogaBanne
Ouonorun Ha 0a30BOM ypoBHE B 5-9 Kiaccax JOJDKHO O0eCHedHuTh M3yuYeHUE OCHOBHBIX
coJiepKaTeNNbHbIX pa3/esoB Kypca JUlst GOpMHUPOBaHUS y 00yUarOIIUXCs CUCTEMBI 3HaHUH 00
0COOEHHOCTSIX CTPOCHUS M KU3HEACATEIBHOCTH OCHOBHBIX TPYII JKUBBIX OPTaHU3MOB M UX
B3aMMOJICHCTBUS C OKpyXkarolie cperoidl. B cTpykType Kypca yriyOJIEHHOTO H3Yy4eHHUS
6uonoruu B 7-9 kiaccax o0ecreunBaeTcsl paclIMpeHne 3a cueT yBeJIuueHus: o0beMa 3HaHUH
B paznenax «['puObl. JIMmIaliHUKW», BKIIOYEHHBIX B KypC YIIyOJIEHHOTO HW3y4eHUs
«buonorun» B 8 kiacce u yriayOsieHHs 3HAHMM MO BceM paszaenaMm 0a30BOM OMOJIOTHH.
[IpenonaBanue Ouosiormu Ha 0Oa3oBoMm ypoBHe B 10-11 kiaccax MODKHO OOECTICUHTH
¢dopMHpoBaHHE HAayyHOW KapTUHBI MHpPA, 3KOJOIMYECKOI'O MBIIIJICHUS, MPEICTaBIeHUN o
3I0pOBOM 00pa3e >KU3HH U OepekHOM OTHOIIEHHUH K OKpY’Kalolled cpene, a Takke
UCTIOIF30BaHUE 3HAHWK B KM3HHM 32 CUET HM3YYCHHUs OOMMX OWOJIIOTMYECKHX 3aKOHOB M
3aKOHOMEPHOCTEM, a TaK)Ke BKIIIOUEHHUSI B KypC COBPEMEHHBIX JOCTHKEHUI OMOJIOTHYEeCcKOM
Hayku. [IpernonaBanue yueGHoro npeamera «buonorus» Ha yriaybieHHOM ypoBHe B 10—11
KjJaccax JIOJDKHO  OpPHEHTHpOBAaTbCcs Ha  (OPMHUPOBAHUE CUCTEMBI  COBPEMEHHBIX
OMOJOTUYECKUX 3HAHUN O )KMBOW MPHUPOE, OCHOBAX MOJIEKYJISIPHOM U KIETOYHON OMoJoruu,
AMOPHOIOTHH ¥ OMOJIOTHH Pa3BUTHS, TEHETHKH, CEJIEKIINN, OMOTEXHOJIOTHH, YBOJTOIIHOHHOTO
yUeHHsI ¥ 9KOJIOTHH; TOATOTOBKY K JaibHelIeMy ouonoruaeckomy odpazosanuto. OPIT OO0
u OPII COO sBnsoTCs OCHOBOW Ui pa3paboTKu pabouux MporpamMm oOpa30BaTeNbHBIX
opranuzaruii. Jlyis co3ganus pabodeil mporpaMMbl 0 OMOJIOTHH, B TOM YHCIIE pa3pabOTKH
MOYPOYHOTO MJIAHUPOBAHMS, YUUTEIb MOXET BOCIOJIb30BaThca KoHcTpykTopom pabouux
nporpaMM, NpEACTaBICHHOM Ha caiite «EnuHoe copepikaHue oOmero oOpa3oBaHU»:
https://edsoo.ru/konstruktor-rabochih programm/. OGpamiaeM BHUMaHKE HA TO, YTO yUUTEIb

OMOJIOTUM BIPABE BBIMOJIHATH MEPECTAHOBKM YUEOHBIX TEM B paMKax ToAa OOydeHws,



nepepacupesensaTh MEeXAy TeMaMU OTBOJAMMOE Ha MX H3ydeHHe ydeOHOe BpeMs, a TakkKe
BKJIIOYATh JIONOJIHUTEIbHBIC TEMBI, PACIIUPSIOIINE WINH YIIyOJIAolue Coaep)KaHus Kypca.
[Tpu 3TOM copeprkanue oOyueHHs JOJDKHO ObITh HE HIDKE MPEICTABICHHOTO B (e/iepatbHOI
paboueii mporpamme. I[lo cpaBHenuto c¢ 2024/2025 y4eOHBIM TOIOM B TIOYPOYHBIE
rtanupoBanust Uit 10 u 11 kiaccos, npeacrasieHHble B KoHcTpykTOpe, 100aBiIeHbl CChIIKU
Ha JIEKTPOHHbBIE LU(POBBIE 00pa3zoBaTeIbHbIe pecypchl. B moypouHsle miiaHupoBaHus JUist 7—
9 kmaccoB (yrimyOJICHHBI YpPOBEHb) JI00ABICHBI CCBHUIKM Ha 3aaHusl JUIsl TEKYIIEro
onenuBanus. 19 HosOps 2025 . pacnopsixenuem [IpaButenscrBa Poccuiickoit @enepammu Ne
3333-p Obu1 mpuHAT KOMIUIEKCHBIH IUIaH MEPONPHUATHH 110 IOBBIIICHUIO KadyecTBa
MaTeMaTHYeCKOr0 M €CTEeCTBEHHO-HayyHOro oOpa3oBaHusi Ha mnepuoj a0 2030 rona,
peanu3anysi KOTOPOro HallpaBlIeHa Ha JOCTHUKEHHE CTpaTernyeckoi Lenu — olecredeHue
TEXHOJOIMYeCKoro cyBepenurera Poccun. B cooTBETCTBUM C 11€1b10 ObLI OIIPEIEIEHbI 3aJaUH:
* MOBBILIEHUE KayecTBa MPEINOJIaBaHUsI MAaTEMATUKU U €CTECTBEHHO-HAYYHbIX IIPEIMETOB; *
NOBBIILIEHUE KauyecTBa IOATOTOBKM YyuyuTeNell MaTreMaTWKM M €CTECTBEHHO HayuyHBIX
NPEMETOB; * yCTpaHEHUE [ePHUIHTa YUUTEIeH MaTeMaTHKH M EeCTeCTBEHHO-HAYYHBIX
npeaMeToB. B komiuiekcHOM 1uiaHe BblesieHbl 10 mokazaTenel, JTOCTHIKEHUE KOTOPBIX
o0ecreurBaeT BBINOJIHEHUE IOCTaBIEHHBIX 3a7a4. OJUH M3 NoOKa3aTesel, BbIICIEHHBIX B
KoMmImuiekCcHOM IutaHe, a UMEHHO: yBelIn4YeHHe He MeHee ueM Ha 10% exeromHo koamdecrsa
oOyyaronuxcsi Mo 00pa3oBaTebHBIM NMPOTPaMMaM OCHOBHOT'O OOIIETO U CPETHEro OOIIero
o0pa3oBaHus, U3y4YaIOLUIMX MaTEMAaTUKy U €CTECTBEHHO-HAyUHbIE IPEAMEThI YIIIyOJIE€HHO WU
Ha NPOQWILHOM YPOBHE, — OIpEIeNsieT YCUJICHHE aKIIEHTOB U MOBBIIIEHHE BHUMAaHUS K
peanu3zanuu yriryonenHoro ooydenus ouonoruu B 7-9 n 10—11 kmaccax. Ocoboe BHUMaHME
yACNSETCs] OpraHu3alluu yriIyOJeHHoro oOy4eHusi Ouonormu B 7-9 kiaccax. ®I'BHY
«MHCcTuTyT copepxkanus 1 Meto 0B 00yueHus uM. B.C. JlenneBa» pazpabaTbIBatoTCs MOJENH
yriy6seHHOro oOyueHust OMOJIOTHH B OCHOBHOM mikosie: 1) YrinyGieHue Ha OCHOBE CETEBOTO
B3aUMOJIEHiCTBUA ~ 00pa30BaTEeNbHBIX  OpraHu3anuii:  00I1eo0pa3oBaTENbHBIX KO,
00pa3oBaTeNbHbIX OPraHu3alui TONOJHUTENbHOTO 00pa3zoBanus neteil (nanee — J1O/]) (B Tom
yucie, TexnomapkoB, Ksanropuymon, IT-kyOoB), cpeaHux npodecCHOHaIbHBIX
OpraHu3aliii, BBICHIMX Y4eOHBIX 3aBeJeHMHA. 2) VYrmyOneHue Ha OCHOBE Kpocc-
(YHKIIMOHAJIBHOTO B3aUMOJICHCTBUS 00pa30BaTEIbHBIX OpPraHU3aldil U WHAYCTPHAIBHBIX U
TEXHOJOTMYECKUX MapTHepoB. 3) M3yueHue Kypca BHEypOuHOH nesTenbHOCTH «TpynHble
BONpOChl Ononorun». B pamkax yriyGieHHoOro uzydeHus yueOHoro mpeamera «buomnorus»
peaycMaTpUBaeTCsl BBITOJHEHNE TPYIIIOBBIX MPOEKTOB Ha ypoBHE OO0 U MHIUBUAYATBHBIX
IPOEKTOB M uccienoBaHuii Ha ypoBHe COOQO. Peanuzanns MHAMBHIYalbHBIX MPOEKTOB U
UCCIICIOBaHUH BO3MOXKHA B Pa3IMYHbIX BapHaHTax: Ha 0aze 0Opa3oBaTEIbHON OpraHu3aluy,
Ha 0ase By3a, Ha 0asze mpomIbHBIX opranu3anuid, Ha 6aze JIO/]. [IpuBneuenne oOydarommxcs
B JIOJl oTkpbiBaeT OOJBIIMI CIEKTP BO3MOXKHOCTEH II0 CpPaBHEHHMIO C peanu3anueit
UH/IMBUYAIbHOTO TPOEKTa OOpa30BaTEeNbHONW OpraHU3alMM 3a CYeT HCIOIb30BAHUS

CHEIUAIM3UPOBAHHOTO  000PYJOBaHMS, KYpPUPOBAaHUS MPOEKTOB U  HCCIIECJOBaHMM



npoQUIBHBIMUA  CHEHHATUCTAMH WM HAyYHbIMH COTPYAHHUKAMH, TIOJYyYEHHUS OIbITa
B3aMMOJICHCTBHS ¢ 00YUaIOLIMMUCS Pa3HbIX 00pa30BaTeNbHBIX OPraHU3allMA; TPEICTABICHUN
pe3yabTaToB pabOT HAa Pa3IMYHBIX KOHKypcax. B paMkax BBICTYIUIEHHS Ha KOHKypcax
oOyyaromuecs: TaKKe MOJY4YaroT ONBIT HAIMCAHUS OTYETa MO ONPEACTICHHBIM KPUTEPUSIM U
tpeboBanusM. B xone padorsl B IO/, Takumu kak KBantopuymsl, Touku Pocta, IT-kyOb! 1
np., oOydJaromuecs BOBJEKAalOTCA B  IO3HABATENIbHYIO, TBOPYECKYIO, HH)KEHEPHO
KOHCTPYKTOPCKYIO, HCCJIEIOBATENbCKYI0 paboTy, CTUMYJIUPYIONIYI0 OCO3HAaHHBIA BBIOOP
Oynymeit npodeccun. Bwimmonmnenune pabotel Ha 6asze JIOJ] maer oOydvaromemMycsi OIBIT
UCCJIEIOBAHMSI, TMO3BOJISIIOIINI WHTErPUPOBATh 3HAHUS, MOJY4YEHHBbIE B Kypce Yy4ueOHOro
npeaMeTa, ¢ peaibHOM KU3HbBIO, TA€T BO3MOXKHOCTD MOJIYYUTh HOBBIE TPAKTHUECKUE YMEHHUS.
OgHrM #3 BAXHCHWINIUX HAMPABJICHUN JACSITEILHOCTH IIKOJBI M YYHUTEIS SIBISICTCS
npodecCHOHaTBLHOE CaMOOTIPEIeICHNE BEITYCKHUKOB. [Ipodopruentannonnas pabora MoxeT
OBITH peann30BaHa B Pa3IMYHBIX PopMaTax, TAKMX KaK ypOuHas U BHEYPOUHasl JeSTEIbHOCTD,
BOCIHTATEIbHAs paboTa, MOMOJHUTENFHOE 00pa3oBaHWE, B3aUMOJCUCTBUE C POJIUTEISIMU
(3aKOHHBIMHU TIPEICTABUTEISIME ), IPOQHILHBIC MPeApPOPeCCHOHANTBHBIC KIIAcChl. B paMkax
YpOUHOW NeATENILHOCTH MPOGOPUCHTAIMS HE MPEIoiIaraeT MPOBEACHHUS JTOTOTHUTEIBHBIX
YPOKOB U peanu3yercs B pamkax yueOHoro muana. [IpodopuenrannonHoe cogepxaHue Ha
ypoKax OHMOJOTHH aKTyadu3upyeT 3HAYUMOCTh Y4eOHOro mpeameTa B MpodeccHOHANbHOM
NesITeIbHOCTH. BHEypoUHasi IeATeNbHOCTh BKIIIOYACT MPOPOPHEHTAIIMOHHYIO JUATHOCTUKY
(TMarHoCTUKY  CKJIOHHOCTEH, JIMarHOCTUKY TOTOBHOCTH K  MPO(ECCHOHAIBLHOMY
CaMOOMPEIENCHNI0), TPOEKTHYIO JESTeNbHOCTh, MNPOPOPUEHTAIIMOHHBIE MPOrPaMMBI,
KJIACCHBIE Yachl, Oece/Ibl, JUCKYCCHUHU, MaCTEP-KJIaCChl, KOMMYHHUKATHBHBIC U JIEIIOBBIE 6 UTPHI,
po(OpHEHTAIMOHHBIE YPOKH 1 JIp. TemaTrnka npo(oprueHTAIMOHHBIX YPOKOB HAIIpaBJICHA HA
PaHHIOIO TPO(QOPHUEHTAINIO MIKOJIFHUKOB, OTIPEACIISETCS ¢ YyU4ETOM JIOJITOCPOYHOTO TPOTHO3a
HAy4YHO TexHoJorumdeckoro pa3zsutus Poccun no 2030 r., BKIOYaeT yIOMHHAHUE OTpaciiel
u/uni npodeccuii, CBA3aHHBIX ¢ OUOJNIOTHENW W CIOCOOHBIX BHECTH HAMOONBIINKA BKIAJ B
YCKOpPEHHE HKOHOMHYECKOTO POCTa, TOBBIIIEHHE KOHKYPEHTOCHOCOOHOCTH POCCHHCKON
SKOHOMHUKH W oOecriedeHne Oe30macHOCTH Hamie cTtpaHbl. OCOOCHHOCTBIO YPOKOB TIO
npoOpUEHTAIIMN JOJKHBI CTaTh WHTEPAKTHBHBIC SJEMEHTHI (BOMPOCHI MO TEME YpPOKa,
TECTUPOBAHUE/OMPOC,  pelieHne Mpo(GOPHEHTAIMOHHBIX  3aJaHUN-KEHCOB W 1p.).
BocruratenpHast paboTra MOXKET OBITh peali30BaHa dYepe3 BKIIOYCHHE BO BHEYPOUHYIO
NESATCIIBHOCTh WM SIBJIICTCS ~ MHBAPHATUBHBIM  MOJYJEM  BOCIHUTATEIIBHOH  pabOTHI
o0Opa3oBaTenbHOI opraHu3aiuy. BocnurarenpHas paboTa BKIOYAET MPOBEACHUE YKCKYPCU
Ha TPOW3BOJICTBO, IMOCEIIEHHE JIeKIMi B oOpaszoBarenbHbIXx opranm3anusax CIIO u BO,
MOCENIeHHe MPO(HECCHOHATBHBIX MPO0O, BBICTABOK, SIPMApOK Mpodecchuid, THEH OTKPBITHIX
nBepelt B oOpazoBarenbHbIX opranuzanusax CIIO m BO, B ToM umcie obecreunBaronimnx
MOJEPKKY PYHKIIMOHUPOBAHUS PETHOHAIBHBIX CUCTEM UHKITIO3UBHOT'O MPOPECCHOHATHHOTO
00pa30BaHUs MHBAJIUIOB U JIMII C OTPAaHMYCHHBIMHI BO3MOXKHOCTSAMU 3710poBbst (OB3), BcTpeun
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MeponpusaTHs. JlONOJHUTENbHOE 00pa3oBaHUE IPEAyCMATPUBAET BBIOOP M IOCELICHUE
o0yyarolMMuUCs 3aHATUH, HAlpaBJIEHHBIX Ha U3yuyeHHe OHOJOIMM U  YYUTHIBAIOIIHUX
CKJIOHHOCTH ¥ 00pa3oBaTelibHbIe MOTPEOHOCTH 00ydJaronxcs. B paMkax B3auMOAEHUCTBUS C
poOMTENsIMH  (3aKOHHBIMH  TIPEICTABUTEISIMH)  OCYLIECTBISIETCS  MH(OpMarMoHHOE
COIIPOBOXKICHHUE pOJUTENCH OO0y4aroluXcsi, MPOBEAEHUE TEMATUYECKUX POAUTENBCKUX
coOpaHuil, mnpexnojaraeTcs ydacTHEe PpOJUTEIBCKOrO COOOIIeCTBA BO BCTpedax C
NPEJCTaBUTEIIIMU pa3HbIX Ipodeccuii, B TOM 4YHCIE CBA3aHHBIX C B NPOQEecCHOHATHLHOU
NeSITeIbHOCTH.  NMPUMEHEHHeM  Ouoioruyecknx 3HaHuii 7 B mpodunbHbBIX
npeanpodeccuoHaNbHbIX KJIaccaX PpEeaJM3yIoTCsl OINUCaHHHbIE (opMaTel paboOThl |
npeaycMaTpuBaeTCs 3aKiIl0UYEeHUE NapTHEPCKOro COrJalleHuss ¢ MpodecCHOHATIbHBIMU
o0pa3oBaTeNbHBIMU OpPTraHU3alUsAMH (HampuMmep, B (opmare yueOHO-TTPOMU3BOACTBEHHOTO
KOMILJIEKCA), OpraHW3alisIMH BBICHIETO OOpa30BaHUS, KOMIAHHMAMHU pabOTOJATEISIMH C
Y4E€TOM 3allpOCOB IKOHOMHUKHM DPETMOHA. B CBSA3M C IIOCTOSHHBIM IIOBBIILIEHUEM YPOBHS
00pa30BaTeNbHBIX 3alpOCOB OOYUAIOMIUXCS U UX POIUTENCH (3aKOHHBIX NpecTaBUTENeH),
npenanoyiaraeTcsd  Co3JaHue  NPOQUIBHBIX  arpoTEXHOJOTMYECKHH,  KJIaccoB IO
TEXHOJOTMYECKHUM, pa3IU4HbIM HaIlPaBJICHUSM: €CTECTBEHHO-HAy4YHBIH Mpopmib U
[OIpa3yMeBacT  BKIIOUEHUE  CICAYIOLIUMX  HANpaBlICHUI: MEIUIMHCKOE, arpapHoe,
UH)XEHEpHO-xUMHUYeckoe U np. PenepanbHble paboune MporpaMmbsl yIriyOJIeHHOTO YPOBHS
BKJIIOYAIOT HOBBIE 3JIEMEHTHI MPOrPAMMHOTO COAEpPXNaHWS M PACHIMPEHHBIH IepeueHb
OCHOBHBIX BUJIOB J€SITEIbHOCTH 00yUaIOLUXCs, IPEIyCMaTPUBAIOT pEIIEHUE 00JIee CIOKHBIX
BBIYMCIIUTENbHBIX 33J1au, PACUIMPEHHBIN MePEeYeHb OIBITOB, J1a00PATOPHBIX U MPAKTUYECKHX
pabot. M3ydeHue OWONIOTMM HAINPaBIEHO HA JOCTHXKEHHE OOYHYaIOUIMMUCS JHMYHOCTHBIX,
METaNnpeMETHBIX U MPEAMETHBIX PE3yJNbTaTOB OCBOEHUS COJEPKaHUS y4eOHOro MpeaMeTa.
[IpenMeTHbIE pe3yibTaThl yIiayOJIEHHOIO YPOBHSI MMEIOT 00Ilee coaepikKaTelbHOe SApO C
OPEIMETHBIMU pe3yJbTaTaMd 0a30BOTO YpPOBHS, OHHM COIJIACOBAaHbl MEXIy COOOM.
Copnepxanmne yueOHoro mpeamera «buonorus» BKIOYaeT, B TOM 4Hcie: — OMOJIOTHYECKHE
TEOpPUU W 3aKOHbI, WJEH, NPUHIUIOB U I[paBWia, JEXKaIllMe B OCHOBE COBPEMEHHOMU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA; — 3HAHUSI O CTPOEHUU, MHOT000pa3nu 1 0COOEHHOCTAX
KJIETKH, OpraHu3Ma, MOIyJISALNH, OUOIIEH03a, 3KOCUCTEMBI; — 3HAHHUS O BBIJIAIOIINXCS HAYYHBIX
JOCTH)KEHUSIX, COBPEMEHHBIX HCCIEIOBAaHUAX B OMOJIOTMH, TPHUKIATHBIX AaCHEKTax
OMOJIOTMYECKUX 3HaHWW; & — HOBBIE TeMmbl, Hampumep, «Kinerounas OuoONOTHMY,
«buoTexHoNMOTUS W CUHTETHYECKass OWOJIOTUS» U Jp., KOTOphIE paHee OTCYTCTBOBAJIU B
cozepkaHuu pazzaena «O01mas OMOJI0THs»; — IPUKJIIaIHbIE ACIEKThI, CBA3aHHBIE C MEJIUIIMHOM,
OMOMH(OPMATUKOM, CENEeKIMel, KOJOrued, 4To SBISETCS CPEACTBOM MpPO(OpUEHTALUN
00yyJaronuxcs, a TakkKe CrocoOCTBYET (POPMUPOBAHUIO MPEICTABICHUSI O OWOJIOTHU KakK O
pa3sBUBAIOIIEHCS HayKe; — pacIIMpeHHble U yriayOJieHHble OHOJOrMYecKHe 3HaHHUs O
pacTeHusIX, KUBOTHBIX, Tpr0ax, OaKkTepusx, OpraHu3Me 4eaoBeKa, OOIIMX 3aKOHOMEPHOCTSIX
KU3HH; BKJIIOYCHBI OMOJIOTMUECKUE CBEACHMS MPUKIAJTHOTO M IMOMCKOBOTO XapakTepa; —
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OTEUECTBEHHBIX M 3apyOeXHBIX YYEHBIX B peElIeHHe BaXHEHIINX OWOJIOTUYECKUX U
9KOJIOTHYECKUX MpoOJieM; — HMHTErpanuio OHOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIMMHU
3HAHUSIMH, TOJYYCHHBIMU OOYYaIOIIUMHCS TpPU HM3YYCHHUU (PHU3UKH, XUMHUH, Teorpaduu,
MaTeMaTHKH, YTO IIO3BOJISICT OPHUEHTHPOBATh YYEOHBIH Ha MEXIUCHUILUTUHAPHBIC
CHEIHMAIbHOCTH pa3HOi HampaBiieHHOCTH. Tpynanbie Tembl [Ipu mpenonaBanuu yueOHOTO
npenmera «buonorus» cienyer obpamars 0oco0oe BHUMaHHUE HA 3JIEMEHTHI COACpXKaHUS U
YMEHUS, TPAJAULMOHHO BBI3BIBAIOIINE 3aTPYIHEHHUS Yy O0yJaromuxcs npu ux usydeHuu. Ilo
pesyabTatam ['MMA 3T0 criemyromye 3JeMEeHThI COepKaHus: OOMEHHBIE MPOLECCHl B KIETKE,
XUMHYECKHH COCTaB KIETKH, METOJbI B OHOJOTHH, MHOrooOpa3ue OpraHM3MOB U KJIETOK,
OHTOTeHe3 (raMeToreHe3 M 3MOPHOHAIBHOE PAa3BUTHE), CTPOCHHE PACTHTEIbHBIX TKaHEH,
HEHpO TyMOpasbHast PeryJsius, aHATN3aTOPbl, CHHTETHYECKas! TEOPHSI IBOJIOIHMH, TBHKYIINE
CHJIBI DBOJIONMUA. BHIBI NEATETHHOCTH, BBI3BIBAIOIINE 3aTPYAHEHHUS y oOydaromuxcs (1o
pesynbratam ['MA): aHanu3 OMOJOTHYECKOrO AKCIEPUMEHTa, OIpeAeiieHHe OO0BbeKTa IO
WUTIOCTpAIlK,  PElIeHHEe  ABPUCTHYECKUX  OWOJIOTMYECKUX  3ajad, 3aJaHus  Ha
KOMOWHUPOBAaHHE HECKOJIbKHX TEMaTHUECKUX pa3/eiioB, yMEHHUE CpaBHUBATh M JIEJaTh
BBIBOZIbI, BBIACIATH CYIIECTBEHHbBIC NMPHU3HAKH, NMPUMEHEHHE 3HAHWH B HOBOH CHTYyalWH.
Mecto yuebHOro npeamera «buonorus» B yueoHoMm minane OcHoBHOe oOliiee oOpa3oBaHUE
OO1ee ynciIo yacoB, peKOMEHIOBAaHHBIX Il M3y4YeHUsl yueOHoro npeamMeta «buonorus»: —
Ha 0a30BOM ypoBHE — 238 yacoB 3a IATh JieT o0y4eHus: B 5, 6, 7 kiaccax — 1 yac B HelemIO; B
8, 9 kimaccax — 2 yaca B HEJIEJIO; — Ha yTITyOJIGHHOM YPOBHE H3y4aeTcsi B 00beme 272 4acoB 3a
Tpu rosia oOyueHus: B 7 kjlacce — 2 yaca B HeJleno, B 8—9 kinaccax — 3 yaca B Hezenmo. CpeHee
obmee oOpazoBaHue OOIee YHMCIO YacOB, PEKOMEHIOBAHHBIX MJIsi M3Y4YEHUS y4eOHOro
npeameta «buonorus»: — Ha 6a30BOM ypoBHE — 68 yacoB 3a jBa roga ooyuenus: B 10 u 11
kiaccax — mo 34 ydaca (1 gac B Hezemnio); — Ha yriryOieHHOM ypoBHe — 204 daca 3a /1Ba roja
oOyuenus: B 10 u 11 kmaccax — mo 102 yaca (3 yaca B Henenmo). Onpenensonmm Gpakropom
IpU ONpeAeTIeHUH Y4eOHBIX YacoB Kypca OyJieT ABIAThbCA crieludrKa BBIOpaHHOTO MpoduIst
o0yueHusi, OOYCJIOBJICHHas Y4Ye€OHBIM TUIAHOM COOTBETCTBYIOIIEH 0Opa3oBaTeIbHOU
opranu3zanuu. s Kaxaoro kiacca MpeaycCMOTPEHO pe3epBHOE yueOHOE BpeMmsi, KOTOpoe
MOXET OBbITb HCIIOJB30BAHO YYaCTHHKAMU 00pa30BaTENIbHOTO Tpolecca B HENAX
dopMHpOBaHUs  BapUaTHBHOM  COCTaBISIOLIEH  cojepkaHus pabodell  Mporpammsl.
TemaTnyeckoe TUTaHUPOBAHKE Kypca Onosioruu Metoauyeckas cucremMa 00ydeHusi OMoIoruu
¢ 5 mo 11 kiacc BBICTpAMBAETCS YYUTEIEM OCHOBE TEMATHYECKOrO IUIAHUPOBAHUS,
npuBeZeHHOro B coorBercTByMomeit @PII. B nanHoM pasnene mporpaMMsel AeTalu3UpOBaHO
CoJiepKaHWEe KaKJOW KOHKPETHOM TeMbl, yKa3aHO KOJUYECTBO YacOB, OTBOJMMBIX Ha
u3ydyeHue wmarepuasia. B 3TOM pasnene Takke NpPUBENEHBI OCHOBHBIE BHIbI yueOHO
MO3HABATEJIbHON JAESITEIbHOCTH, KOTOpPBhIE OCBAaMBAIOTCA OOYyYarOIIMMUCA TPU H3YHYECHUU
Ka)K10i TeMbl Kypca. Onucanue JeiCTBUI yUeHUKA SBISETCSI KOHKpETHU3aluel IIaHUPyEMbIX
METaNpeIMETHbIX M TPEIMETHBIX pPE3yJbTaTOB B CBS3M C M3YYaeMBIM COJCpPKAHUEM.
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OTIpe/IeNIeHUH IUIAHUPYEMBIX PEe3yJbTaTOB HM3yUEHUS Ka)XJO0ro TEeMaTH4YecKoro OJIoKa WiH
OTJICIIbHBIX YPOKOB, a TaKK€ B OPraHU3allUd CaMOCTOSITENIbHON Y4ueOHO-ITO3HABATEIbHOM
JesTeNIbHOCTH oOyuatomuxcs. B denepanpHoii paboyeil mporpaMme 3HAYUTEIBHOE MECTO
3aHMMaeT (OPMHPOBAHUE SKCIECPUMEHTAIBHBIX HCCIEIOBATEIbCKUX YMEHHUH, TaK Kak
mporpaMMa BKJIIOYAeT IIHUPOKHM HAaOOp 1a00paTOpHBIX M HMPAKTHUECKUX paboT. Y aeneHo
BHUMaHue (OPMUPOBAHUIO yMEHHMH OOY4YalOIIMXCS CaMOCTOSITENbHO  IUIAHUPOBATH
OMOJIOTUYECKUI JKCIIEPUMEHT, MPOBOJAUTH OHOJNIOTHYECKUE HAOMIOACHHUS W OIBITHI,
0pOpMIIATH, MPEACTABIATH M 3AIUINATh PE3YJIbTAThl BHITOJHAEMON MPAKTUYECKOH paboTHl,
BCTYNAaTh B JHUCKYCCHUHU C OJIHOKJIACCHUKAMH IO CHOPHBIM BOIpOcaM OMOJIOTHH, SKOJIOTHH,
MeaunuHbl U Ap. Opranuzanus WHOOPMHUPOBAHMS YUUTENEW MO BOMpPOCAM peau3aluu
nporpamMm MHpopManmonHo-MeToAMYECKasT TOJICPKKA TEJarorn4eckux pabOTHUKOB U
yrmpaBieHueckux kaapoB obOecneunBaeTcss ®I'BHY «MHCTUTYT copepkaHus U METOIOB
oOyuenus umenu B.C. JlegneBa» (OI'BHY «MCMO um. B. C. JlenneBa») mocpeacTBoM
pa3MeIIeHusl MaTepualioB Ha opUIMalbHBIX pecypcax: https://congepxanneodpazoBanus.pd/
https://edsoo.ru/ https://vk.com/instisro https://t.me/instrao MHCTUTYTOM 3aruiaHUPOBAHO
NPOBEICHUE IUKJIa BEOWHAPOB M METONMYECKUX CEMHHAPOB, MOCBSIIEHHBIX aKTyaJbHBIM
BOIpocaM IMpenojaBaHusi yuyeOHoro npeamera «buonorus» Ha ypoHsix OOO u COO B
yCIOBHUAX OOHOBIEHHsS COAEp)KaHUS oOIero o0pa3oBaHMsA; AHOHCHI MEpONPHUITUN
pasMmemaioTcss B KaneHaape Ha caiite «EmmHoe comepkaHume oOmero o0pa3oBaHUS»
(https://edsoo.ru/metodicheskie-seminary/) . Ha 6aze ®I'BHY «MICMO um. B. C. JlenneBa»
npojoiDkaeT (yHKLMOHUPOBaTh ropsiyas JuHUA «OOHOBJIEHHE CcoJepXKaHHUs OOIIero
o0Opa3oBaHUs» sl TMOJY4YEHUs IeJarorn4eckuMu pabOTHHKaMU OTBETOB Ha BOIPOCHI,
BO3HHMKAKOIIUE B Xoje moArotoBku k HoBoMy (https://edsoo.ru/goryachaya-liniya po-
voprosam-vvedeniya-ob/). Meroaudeckas momnepkka ydeObHomy roay B pamkax
METOAMYECKON TOAJNCPKKH BBEJCHUA (QelepalbHbIX pabodux NporpaMMm IO OHOJIOTUH
OCHOBHOTO 00111eT0 U cpennero oomiero oopazosanus PI'BHY «MICMO um. B. C. Jlennea»
MIOJITOTOBJICHBI METOJIMYECKHE TIOCOOUST M peKOMEHAAnuu: * J[ocTrmKeHne MeTarpeIMeTHbBIX
PE3yIBTATOB B paMKaX M3y4YeHUs MIPEIMETOB €CTECTBEHHO-HAYYHOTO 0J10Ka (OCHOBHOE 0011Iee
oOpa3oBaHue) : MeTojauueckue pekomeHaauuu. — M. : ®I'BHY «MHctutyT crparerun
pa3BUTHA 00pa3zoBaHUs, 2023. URL: https://edsoo.ru/wp
content/uploads/2023/12/estestvenno-nauchnyj-blok Ol.pdf <« buonorus (yriayGieHHbII
ypoBeHb) : Peammzanus tpedoBanuit ®I'OC cpeanero o61mero oopa3oBaHus : METOHMYECKOE
nocobue ans yuurens. — M. : ®T'BHY «MHcTuTyT cTpaTeruu pa3BuTus oopazoBanusy», 2023.
— URL: https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya format
docx 26082023 na sajt.pdf ¢ Cucrema OIEHKH AOCTH)KEHHMH IIAHUPYEMBIX MPEIMETHBIX
pe3yIbTAaTOB OCBOCHHMS yueOHOro mpenmera «buonorus» (5—9 kmaccel, 0a30BbI YPOBEHB) :
Meroaudeckue pexkoMmenmaumu. — M. : OI'BHY «MHcruryr crpareruum pasBUTHA
oOpazoBanus», 2023. — URL: content/uploads/2023/10/metodicheskoe posobie.-biologiya.pdf
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oOpasoBaHus : MeToaudeckoe mocooue st yuutens. — M. : ®I'BHY «MuacTuTyT crpaterun
paszBuTus oopazoanusi PAOy», 2022. — URL: https://clck.ru/3NSBnV IlpoBenenbsl ceMuHaps
0 IIMPOKOMY CIIEKTPY MpoOiieM peanu3auuu (eaepaqbHbIXx pabodyux OporpaMM o
Oouonorun: * CeMHHap A HOBBIX PErHOHOB. Y4eOHbIe mpeaMeTsl «Dusnkay, «XuMus» u
«buonorus» B cucreme oo6Omero ooOpa3oBanus Poccuiickoii ®Pepepanmu. — URL:
https://vk.com/video-215962627 456239616 + OcobeHHOCTH pabouyell MPOrpaMMmbl IO
BHEYPOYHOI JEeSITeTbHOCTH «CoBpeMeHHBIC arpoOUOTEXHOJIOTUM»
(arpobuorexnonornyeckuii mpoduis). — URL: https://vk.com/video 215962627 456239428 -
OO0 0COOCHHOCTSX OpraHu3alMu O00y4YeHUs OMOJOTHH TIO0 HOBBIM (enepanibHbIM padouuM
215962627 456239294 nporpammam. — URL: https://vk.com/video- ¢ YckopeHHBIN mepexos
Ha ¢enepanpHylo pabodyro mporpammy OOO mo Ouosiormn B 9 Kjacce: METOJAHYECKUE
TPYAHOCTH H TIpUMep Temarudyeckoro manupoBanusi. — URL: https://vk.com/video
215962627 456239304 « Peanuzauust ®I'OC ocHOBHOrO 00111€T0 00pa30BaHUs: JOCTUKECHHE
MeTanpeMETHBIX Pe3yJIbTaTOB B paMKaxX U3y4eHus yueoHoro npeamera «buonorus». — URL:
https://vk.com/video 215962627 456239362 « InTepakTUBHBIC CPEICTBA OOYUICHUS KaK OJUH
U3 MHCTPYMEHTOB peanu3anun GeaepaabHoi padodell mporpaMMbl M0 OHOJIOTHH OCHOBHOTO
obmiero ob6pazoBanus. — URL: https://vk.com/video 215962627 456239422 13 C uensto
OKa3aHUs MOMOIIY YYUTENO0 B MPENOJaBaHUU CIOKHBIX TEM TOJATOTOBIEHBI METOAMYECKHE
WHTEpPaKTUBHBIC KEHCHI: * bruonorus. 6 knacc. JIuct u credenp kak opransl npixanus. — URL:
https://static.edsoo.ru/projects/case/2024/000/bio/1/index.html « buonorus. 6  kmacc.
XUMUYECKUI COCTaB KJIETKH. - URL:
https://static.edsoo.ru/projects/case/2024/o00/bio/2/index.html  buonorus. 10 xiacc.
buocunres Oernka. Peakuun MaTPpUYHOTO CUHTE3a. - URL:
https://static.edsoo.ru/projects/case/2024/soo/bio/2/index.html * bBuomorus. 10 kmacc.
['enetuka nona. Hacnenosanue MPU3HAKOB, CIIeTIIEHHBIX c MIOJIOM.
https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html — URL: Jlns meroamueckoro
COMPOBOXIACHUSI TMPOQPHILHBIX TEXHOJOTHMUYECKUX H  ©CTECTBCHHO-HAyYHBIX KJIACCOB
MockoBckuii ¢uzuko TtexHuueckuid MHCTUTYT (MDPTU) pazpabortan mpoekr «Hayka B
PETHOHBI», HAITPABIICHHBIN Ha MOAIEPKKY MPOPECCHOHATHHOTO Pa3BUTHS MIEJATOTOB, a TAKKE
Ha (OpMHpOBaAHHE OCO3HAHHOCTH WM YCTOMYMBOM MOTHBALIMU IIKOJIHHUKOB K HM3yYEHUIO
MpeAMETOB Ha yriyOsiaeHHOM ypoBHe. [IpoekT peanuzossiBasics ¢ 2017 r. @oHIOM pa3BUTHSA
Ouszrex-ukoi, ¢ 2024 r. noxy4dus noaaepkky MuHucTepcTBa HayKH U BBICIIETO0 00pa30oBaHUs
Poccuiickoit ®@enepanm u peanuzyercs MOPTU. CoxepikaHue INpoekTa Ipearoaract
MacimtabupoBanue obpaszoBatenbHON Moaenu «Cucrema @usrexa» B perHOHAIbHBIC
oOpa3oBaTenbHble cucTeMBbl. [l meqaroroB MpoeKT mpeiJiaraeT METOAUYECKUe MaTepuatbl
JUTSL peanu3aiuy yriyOJeHHOro u3ydeHus: GU3nKu, MaTeMaTUKH, OMOJIOTHH, XUMHUH B paMKax
JOTIOTHUTETLHOTO 00pa30BaHUsT W BHEYPOUHOW JESATENbHOCTH, JUIS IIKOJIBHUKOB —
npo(OPUEHTAIMOHHBIE MaTepUanbl C BO3MOXXHOCTSMH BBICTPAMBAHHS WHIAHBHUIYAIbHBIX

0o0pa3oBaTeNbHbIX MAapUIPyTOB C UCIHOJB30BAaHHEM PpErHOHAIbHBIX 00pa30BaTEIbHBIX



pecypcoB. MaTepualibl mpoeKTa MOKHO HaWTH 1o ccbuike: https://go2phystech.ru/uchebnye-
posobiya  frfsh/materialy-programmy-nauka-v ~ regiony-ot-prepodavateley-mfti-i-fizteh-
litseya/. OTBeTHI Ha HanbOJIEE PACIPOCTPAHEHHBIE BOIIPOCHI B YACTH MPEIIOIaBaHMs yIeOHOTO
npeamera «buonorus» Bonpoc: Benercs nu pa3paboTka UTOTOBBIX KOHTPOJIBHBIX PadOT 1O
npeameram Ouosorus, Xumus, ¢(uzMka 1o roxam oOydeHuss? I'ne ¢ HUMH MOXHO
o3HakoMuThcs? OTBeT: Meronnyeckue peKOMEHJAMM IO INPOBEJCHUIO KOHTPOJBbHBIX,
7a00paTOPHBIX M MPAKTHYECKUX PadOT Mo yueOHbIM mpeameram «buomorus», «Xumus»,
«Dusukay pa3MelieHsl Ha caiite «EnuHoe coaepikaHue o0Iero oOpa3oBaHMs» B pasjelie
«Metoaunueckue MaTepuaisl». Bonpoc: B yHuBepcansHoM nmpoduiie BO3MOXXKHO JIM BbIOpaTh
OpeMeThl Ha YIIIyOJeHHOM YpoBHE «Xumusi» U «buomorus» wiam mpu BbIOOpe 3THX
NPEMETOB 00s3aTEILHO HA/IO YUYUTHCS B €CTeCTBEHHO HaydyHoM mnpodmie? Oteer: B ®OIL
COO mna xaxzaoro uz npoduiieil o0ydyeHHs Ipeajgaraercsi OT JByX J0 CEMHM BapHaHTOB
y4eOHOro IUIaHa C Y4YeTOM M3y4YeHMsl He MeHee 2 y4eOHbIX MpeIMETOB Ha YIIyOJCHHOM
ypoBHe. Ilpu 3TOM ecTecTBEHHO-Hay4HbIM NpoGMIb OpPHUEHTUPYET Ha Takue chepsl
NeSITeIbHOCTH, KaK MEUIIMHA, OMOTEXHOJIOTHU U Apyrue. B nanHoM mpodwuiie i u3ydeHus
Ha yriayOJIGHHOM YpPOBHE BBIOMPAIOTCS Y4eOHBIC MPEAMETHl M JIOTIOJHUTEIbHBIE KYypChl U3
€CTECTBEHHO-HAYYHOr'0 1MKJIa, HanpuMep XuMmus U Ouosorus. Takke B mpuka3e oTMedeHa

CHCTE€Ma OIICHKH JOCTHXKECHUM o6yqa}om1/1xc;1.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.B.C.PoxyoB. TemaTnueckuii 1 UTOroBeli KOHTPOJIb. COOPHUK MPOBEPOUYHBIX pabOT. bronorus.
10 xmacc. Mocksa 2014r.

3. O.I1.dynkuna. buonorus 6-11 xnaccel. [IpoBepouHble TECTBL, Pa3HOYPOBHEBBIE 3aJaHHUS.
Bounrorpan: Yuurens, 2012r

4. H.A.bornanos. KoHTposiabsHO-n3MepuTenbHble Matepuainsl. buonorus 10 kmace. @I'OC.
Mocksa. Bako, 2016r.

5. A.A . Kupunenko. buonorus. Pazaen «9Bomtonns oprannueckoro mupay». Teopus,
TPEHUPOBOUHBIE 3a7aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'enetuxa». Bee Tunsl 3anad. TpeHnpoBoyHast TeTpaib.
Jlernon, 2016r

7. C.1.Konecuukos. buonorus. Paznen «9xonorus». Teopus, TpEHUPOBOUHBIE 3a1aHUS.
Jlernon, 2016r.

8. B.C.PoxmnoB. TemaTuueckuii 1 HTOrOBbII KOHTPOJIb. COOPHUK MPOBEPOUYHBIX PaOOT.
bronorus. 11 kimacc. Mocksa 2014r.

[IBenioB. buonorus. O6mas 6uonorus 10-11 kmaccer. Mocksa. JIpoda.2012r.

10. H.A.bormanoB KoHTpoabHO-U3MepuTenbHbie Matepuaiibl. bruosorus 11 kmace. @I'OC.
MockBa. Bako, 2016r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

«Enunas xomnexmust [udpossix O6pazoBatensHbix PecypcoB» (Ha0Op UGPOBBIX PECYPCOB K
yueOHuKaMm tuann B.B. [Taceunnka) (http://school-collection.edu.ru/).

http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/1aH
caiiT, OpLTH OIMyOMMKOBaHBI B ra3eTe "buonorus". ABTopamu caiita pojenana 6ospias padora
[0 CHUCTEMATU3UPOBAHUIO a3€THBIX CTaTel C YYETOM IIKOJIbHON y4eOHOU MPOrpaMMBbI 110
npenmerty "buonorus".

http://ebio.ru/ - DnexkrponHbii yueOHUK «bronorusy. ConepKuT Bce pas3iesbl OMOIOTHH:
00TaHUKY, 300JIOTHIO, aHATOMHIO U (PU3UOJIOTHIO YEIOBEKa, OCHOBBI IIUTOJIOTHU Y T€HETHKH,
HBOJIIOIMOHHYIO TEOPHIO U KOJOTHIO. MOXET OBITh PEKOMEHI0BAH YUAIIMMCS IS
CaMOCTOSATEIILHON pabOTHI.

http://djvu-inf.narod.ru/ - snekTpoHHast OudinoTeKa

http://biology.ru/index.php - Caiit siBnsieTcst IHTepHeT — Bepcuell yueOHOro Kypca Ha KOMIIaKT-
nucke "Otkpseitast buonorus".



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525936959&usg=AOvVaw0-zijkvlqqCYBP6FNy3X0r
http://bio.1september.ru/urok/
http://ebio.ru/
http://djvu-inf.narod.ru/
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525937771&usg=AOvVaw1udsbuSp46YLS3esOsGV6s




