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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusyy yrayO6nénnoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YpOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CPEIHUM
o01uM, cpeHUM NpodheCcCHOHATBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IMPUOPUTETHOE pelIeHUuE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTHM HAyYHOT'O 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHUEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buomorus" naér npeacraBieHHE O
Helau M 3aJadax HM3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAep KaHue, ero
CTPYKTYpHpPOBAaHHME IO pa3fenaM ¢ TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT TMOCIeA0BATeIbHOCTh H3YUYeHUs Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B nporpamme 1o Ouonoruu
peanu30BaH MNPUHLHI MPEEMCTBEHHOCTH C W3y4YeHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUN O 370pOBOM 00Opasze >KM3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO K MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOW  JEATEIbHOCTU
oOydaromuxcss MO0 OCBOCHHUIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeaHero o0Iiero oopa3oBaHus.

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



paciMpeHre U yriayOsjeHue 3HaHWM OOyYaromIMXCs O >KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OHMOJIOTHUH, HSMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAaIOIIMUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiornyeckoro  oOpa3oBaHusT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHMS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYECHUH  OOYYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYaIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHUIO OHOJIOTHUU.
CoryacHO UM, MU3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUs1 OMOJOrMYeCKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJNIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMHY, AKTyalU3UPYIOTCS 3HAHMS OOydYaroIMXcsi MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii npeamer «buosnorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4aronMMHUCss OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TIPUHIIUIIOB U MTPaBuUJI,
JIe)KaIlUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCIJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOrMYecKuX 3HaHuM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3zydenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh TH 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHoi o0IacTu
npo(ecCUOHANBHON JIeATeNbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WJIM K BBIOOpY
y4eOHOT0 3aBEICHUS IS MIPOJOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTmxeHnne 1enu U3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIeUNBACTCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHME O0YYaIOUUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KIIETKa,
OpraHu3M, MOMyJIsLus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCAd C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OHOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJ€OHTOJIOTHUH,
HKOJIOTUM);  METOJJaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmrojeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

oBlaZiecHue OOydYarolUMHUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoQUIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0yUaIOIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCE€ 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBLHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJAEIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy O0YYAIOIIMXCS LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHHUE IKOJIOTHUYECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHUA B TMPUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEICHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXarolmux Jrojed  (coOmromeHuss Mep NporiakThku — 3a00JieBaHUH,
oOecrieyeHue O€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  0OyYarolUMHUCH
WHIUBUTy AIbHON o0Opa30BaTeNIbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
NOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECICHNI0, B COOTBETCTBUH C
WH/IMBHUIYyJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoHa.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HAa M3y4YEeHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT0O0p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHUs OMOJIOTUU
OCYIIECTBIISICTCS ¢ y4ETOM CHENM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
IpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CPETHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Takxke ydactue
0Oy4aromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-MCCIEN0BATENCKAX padoT,
TEMaTHUKa KOTOPBIX  OMPEIENSIeTCSs Y4YUTelleM Ha OCHOBE HMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HayKd UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMoOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JeMmoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3y4Y€HHUE

JKuBble cucTEeMbl Kak NpeaMer u3zydeHust Ouosnoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CI0KHOCTh M YIIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdumue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CyIiecTBOBAHHMS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMbI HA PA3HBIX YPOBHSIX OPraHU3aINU.

N3ydenne >XuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMOu u
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsiTie BHIOOPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUA PpeE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbly, «CBOHCTBAa >XMBOM MaTepumn», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEACHHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEMY.

Tema 3. BuoJsiorust KJIeTKH

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

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTUSA METOL0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaIbHoe EeHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pEareHTra, y4acTUe B CTPYKTyPUPOBAHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepanbHble BEIIeCTBa KJIETKH, UX OMOJIOTHYecKas
posb. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OOmmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yTII€BOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIO0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotbl. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupanbs. Mectonaxoxaenue u ouosiornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moltiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. /Jlpyeue uyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYUl OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
OpeanuyecKull CuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpersr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHre XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabMuIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MOJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUe
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbD, «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOoJIeKyd JHUnuAoBy», «HyKJIeMHOBbIE KHCIOTBIY,
«Crpoenue monekyasl ATO».

O6opynoBaHue: XUMUYECKAsl MOCY1a U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIKOB C MOMOIIBIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopuass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHUecKas U mpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.



CtpoeHne mpoKapuoTHIEeCKOU KIeTKu. KineTouHas creHka OakTepuii U apXxei.
OcoOeHHOCTH CTpOeHHUs TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBaHUE AYKApHUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIN TpaHcropT). Ilomymponunaemocts meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLUTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

Hurtomna3ma. [{uto3one. Llutockener. [IBrmxenne nuroriazMel. Opranouasl
kieTkdu. OnHoOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyonn pacTuTenbHbIx KiIeToK. Kinetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKH:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuiM u miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpaHnHbie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbIIEUHbIE  KIIETKH.
AKmuHosble KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoIla3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoU 00010uKku 6 mumose. Aoephbiil
Mpancnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOW  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MPOKApHUOTUUECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIa3Mbl B
PACTUTENIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBIN. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodoupaioujue
nueMeHmvl U NUCMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B MpouLecce
¢dotocunrteza. CBetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuv
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, >Kene300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIC3HEH.

AspoOHbIe OPTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ouonorndeckoro okucieHus. [luknmnyeckue peakuun. OKUCIUTETHEHOE
bochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB mnepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanumn

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

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUit 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYJAOBAaHHME JI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGoparopnass  padora  «l/3ydyeHuWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTala3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnopteix PHK B 6nocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHu3alus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpoOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux supycos, PHK-cooepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, XKMBOTHBIX, pacteHui. CITN], COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6orvuux maccueos («bigdatay)
CMpYKmMypHuix buonocudeckux oanuwix. Hanomexnonoeuu 6 ouonozuu u meouyute.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. . IBanoBCcKnii.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOIEIN BUPYCA».

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnusa. WMutepdaza u  MuTo3.
Oco0OeHHOCTH TpolIeccoB, MpoTekaIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecuHteTndyecknii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — pemmkanwmsa. IIpuanuner permmkanuun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeomMepaza. XPOMOCOMHBIH HaOOp KJIETKM — KapuOTHUIl. JIUIIOWIHBIA W
rarionaHbll  HAaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nmuToknHe3. buosiorndueckoe 3HaueHUE
MHTO3a.

Perymauuss murotndeckoro nmkia kietku. [Iporpammupyemas KieTodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMmoHCTpauumn

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutoszyn, «CTtpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS U IKU3BHENEATCIBHOCTH  OJHOKJIECTOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHUAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAs1, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoIOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE U T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMHA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHU ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

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

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO Tras3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosoctHoe u
BHYTPHUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOTO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CUCTEMA YEeJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JlpixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHncropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparurenbHble Bakyonau. Oprasnsl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbIACICHUS.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro umMmMmyHutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe ¥ peryisiquss 'y Opramm3MoB. PasgpaxumMocTs y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaxuMocTp U peryisimus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucreMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YXKMBOTHBIX. Pedinexc u
pedrnexTopHas ayra. be3yciaoBHbIe U yCIOBHBIE PEIEKCHI.

['ymopanpHas peryisiuus W 3HAOKPUHHAs CHCTEMA XMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtaniamo-runoguiapHas
CUCTEMA.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepum», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIEeT 4elIOBEKay,
«IIumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIl1eyHasi ~ CHCTEMay,
«BpigenurenbHas cUCTEMay, «IDHAOKPHUHHAs cucTeMa», «CTPOCHHE MBIIIIIbIY,
«Ammynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THAPH»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema poeioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPONpEnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00O0pyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o AedcTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHrue TKaHEel paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHEeN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHrne OpraHoB IIBETKOBOT'O PACTEHHS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHU3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysoBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe pasmuHoxkeHue. [lonoBele kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a W IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHbIX. [10510BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHes u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPHOHATIBHOE Pa3BUTHE JKUBOTHBIX. CHoCOOBI
OIUIOIOTBOPEHUS: HApYyKHOE, BHyTpeHHee. [lapTenorenes.

NuauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywmku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATbHAS WHIYKIIUS).
3aknazka IUTaHa CTPOEHHMS JKMBOTHOTO KaK  pPe3yslbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE PA3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHbId mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButne ¢ wMeramopdo3oM y O€CO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHojiorMyeckoe 3Haue€HHE MPSMOTO U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IuKIe pacteHud. OOpa3oBaHWe CIOp B Ipoiecce Meio3a.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe paszMHoOxkeHue», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuApbD), «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HEenpsAMoe pasButue», «Pa3zBurne wmanckoro xyka», «Pa3Buthe capaHum,
«Pa3BuTne nArymkmn», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PAaCTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamyCThD», <«OKWM3HEHHBIM UHKIT MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIMKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKID.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckast padora «BplsiBIcHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Ponp oT€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanumn

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUYECKHX

VICCJIEIOBAHUIY.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKoH

eAMHO00pa3usl ruOPUI0B MepBOro nokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacLICIUICHUs ITPU3HAKOB. L{UTOJIOrMYecKkre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIECIOBaHMUS.
Pacuierienre mpu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOIO
HACJEeNOBaHMUS  TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYILICHHE CLEIUICHUS MEXAY I'€HaMHh. XPOMOCOMHAas
TE€OPHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Moyia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoramMeTHbId I0J. ['eHeTuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocTs. Onuctas. [Tomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTHUECKE MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OpPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3axkoH
Mennens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe aoOMUHHUpPOBaHHEY,
«CrerieHHOE HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajjIenu3m», «B3aumMoaeicTBHE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMHd 3aKOHOB €IMHOOOpasws
rUOpUJIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMM 3aKOHA HE3aBMCUMOIO HACJIEIOBAaHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3yiabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3yNbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHIA W cpenbl Ipu  (GopMHUpOBaHUK (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OTHOr0 BUA.

MyTanmonHass M3MEHYMBOCTh. BuIbl MyTanuil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYUUPOBAHHBICE MyTalud. SnepHble U
UTOIUIa3MaTuueckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuyunHbI
BO3HUKHOBEHHUS MyTalnuud. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass WU3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  DNUSCHEMUYECKUX (HaKmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdeMoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet w cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs H3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTarmii.



O6opynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. llocTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmuu y Apo3oduiasl  (HA  TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETUKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemMmeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C IMOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a0051€BaHus YelloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JleMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeToabl U3yUYeHUs] TEHETUKH
yesjoBekay, «['eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IpakTueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekunsi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenne H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTe€HUl. PoJb CeleKknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM pabOTHI.

Metoasl cenekImoHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIM H
VHIUBUYAJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOpP MO TEHOTHUIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PannanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 111 momydyenns ncxoqHoro Matepuana ajsi CEJICKIHH.

[TomyuyeHune MOJIMIUION/IOB. BuyTtpusugoBas THOpUIN3AIINS.
bnuskopoAcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DesonoyuUsy.

CoxpaHeHre ¥ U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaegieHue
2eHemuyeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYueCmeyiomux U co30anUsl HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHblX MexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metogpl cenexkuumn», «OTnanénnas rudpuauzanus», «MyTareHes3y.

JlabopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBKa pacTeHu».

Ikckypcusi «OCHOBHBIE METOJBl U JIOCTIKEHHS CEJIEKIIMHW PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIINIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SKCTBO, B J1TAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEnne. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTHYECKUX
tTexHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTECHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3aluss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AULEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po8eHUs, KYIbMUGUpPOBaAHUs U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CEbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHaHTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKXEHEPHHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON NHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUISl OLUEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJOBBIX
KkieTok. TapretHas Tepanusi paka. 3D-OmowmHkenepus i pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJaUHra
JUISL peLIeHus 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C IEJbI0 O00EecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonupoBanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOJCTBEY, «Kiletounas naxxenepus», «I eHHass HHKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloryyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMs — BaXXHEWINas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLHOHHBIX NpeACTABJICHHUN B
onosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpau

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

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm ¢dopMupoBaHUs
NPUCIOCOOJIEHU y pacTeHuit W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. Japsunay, «Haxonku Y. lapBunay, «DopMbl 00pbObI
3a cymectBoBaHue», «llopoasl romy6eit», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opopl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH SBOJTIOLIHID.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnomyisuuid. M3menenue
reHooHJa TOMyJISIUU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIH
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymamusx.  Oddexr
ocHOBaTend. JIggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s¢pgpexkma Opeticha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyJSIUi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUNA,  pa3pbIBAOLIMMA
(nm3pyntuBHbIi). [lomoBoit oTOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  Pe3yiabTaT  MHUKPOIBOJIIOIUH.
Bo3HukHOBEeHHE ~ MPUCIOCOOJIEHWUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYeCcKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsmus — kimodeBor (akTop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIOnIM3anus,
rubpuanzaiys). JIuTenbHOCTh BOJIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi OropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCcTpaIu

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBuwxyiue
CUJIBI DBOJIIOIUNY, «IKOJIOTHYECKAs] MU3OJSLMS TOMYJISAIUN CeBaHCKOU (openny,
«l'eorpadmueckass M3OJAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro 0TO0pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«BnycTpranbaelii MenaHu3m», «JKuBble Hckonaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupozae», «CrnocoObl Buao0OpazoBaHus», «l'eorpaguueckoe BUA00Opa3oBaHUE
TPEX BUJAOB JAHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnonasl pacteHuit», «KamycrHo-peneunbiii rTuOpu.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHI] 1
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BplsiBIeHHE W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUID».

JlaGopaTopnass  paGora  «llpucmocoOneHuss  OpraHu3smMOB UM UX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOP(OIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThl

Metonbl  M3ydeHHS  MaKpOlIBOMIONMHU. [lajmeoHTONOrM4YecKkue MeTO[bl
uzyyeHus: osBomooiuu. Ilepexonnbie ¢opMbl W (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpbl U
dbayHpl MaTepuKkoB U OCTpOBOB. buoreorpaduueckue obmactu 3emmn. Bumbli-
SHAEMUKHU U PEIUKTHIL.



OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIOLMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (HUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalliU U SBOJIIOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt ynkyui.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauainusg. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

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

Tabmunpl U cxeMbl: « PUIOTEHETUYECKUI Pl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodurtsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «llpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaguu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpbl 4YelOBEeKa M MMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

OOopynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HUM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUsS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >xu3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLIHH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemecTB u3 Heoprannudeckux. Ombeir C. Mumiepa u I'. Opm.
OOpazoBanue moiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. .
Omnapwuna, TMoTe3a nepBudHOro OyiapoHa JIx. XomnaeitHa, TeHeTUYECKas TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropuss 3emuin u Meroabl €€ u3ydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOCUTENbHass U aOCOIIOTHAsS
reOXpOHOJIOrHUs. I'€0XpOHOIOrHYecKast Kajla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbl opraHuueckord »HBoaonMU. [logBiaeHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IponcXoxIaeHrne LIBETKOBBIX
paCcTCHUM.

OCHOBHBIE€ ATalbl ABOJIONUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. [IporncxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMJ€ MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3o0i, Me3030M, KaitHo30M. OOm@as xapakTepucThka KiuMara |
reoJornyeckux mporeccoB. [losiBIeHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHs U BJIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTUYECKHE KPU3UCHI MPOUUIOro. [IpuyunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenusi 6MopasHoO0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Peau, JI. Cnannanuanw, JI. [Tactep, M. 1. Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKJeHUsl Xu3Hm», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3Bomouum», «l'eoxpoHosorMYeckass  IIKajiay,
«HauvanpHble 3Tanbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumbuorenesa», «Cucrema X uBoW mnpupoab», «CTpoeHue BUpPYCay,
«Apomopdo3el  pacTeHuit», «PuHMOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoroKeTounble  BoAopocian», «Mxwuy», «llamopoTHuku», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUu», «(Cxema pa3BUTUA KHUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumedHonomocTHbeY,
«IInockue 4EPBUY, «YUNnEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecsy», «lItnupyy, «Muekonuraromue», «Pa3Buthe XuzHU B
apXeucKou spe», «Pa3BuTHE )KU3HU B MIPOTEPO3OUCKON Ipey, «PasButue xu3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpey», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIICKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
WUIJIOKOKMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  sa0oparopHas  paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUN B
MEPBUYHON aTMocdepe».

JlabopatopHass pa0ora «/I3ydyeHHe M ONHCAaHHE MCKOMAEMBIX OCTaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHble
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.
CBuzeTenbcTBa  CXOJACTBA  YEJNIOBEKA € JKMBOTHBIMU:  CPaBHMUTENIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noseeHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymme cuiibl ((akTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKre, COllUaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHUIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONHUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuilt —  0o0OmME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YeloBeK HEaHAEePTAIbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMara. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka 1 NajaeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YesoBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUSIX
yenoBeka. MyTannoHHBIH mporecc ¥ noaumMopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHarue o pace. bosblume pacel: eBponeowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[Ipucnoco0IeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiniHapabpie  MeToabl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOJIOITMYECKOT0 M COLMATIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

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

Tabnuibl 1 cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD), «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «UenoBek  ymenwli», «YemnoBek
NPSIMOXOIAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbiupny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJTIOLNHU YEJIOBEKa», «Packl UeioBeKay.

OOGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl ~TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxX0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YeJOoBE€Ka M Ueperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEIOBEKa.

JlaGopaTopnasi padora «M3yueHne o0cCOOEHHOCTEH CTPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B 3KOJIOTHU:
npupojHble W JabopatopHble. MoJenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY>KaloIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON rPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl 3Kosnoruny, «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPeIbD».

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEeHUN M JKUBOTHBIX II0 OTHOIICHHIO K cBeTy. CUTHAIbHas poOJib CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudyeckuit (axrtop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [[oMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuili K
HoJIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
OCOOEHHOCTH Cpell OoOuTaHus OpraHu3MoB. llpucrnocoOiieHus OpPraHU3MOB K
YKU3HM B Pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJu4yHble PUTMBL. [IpHCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HHU.

Kusnenusie QGopmbl opraHuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHWE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX ~ B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWUMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUSI.

JleMoHCTpaIuA

Tabmuubl U cxembl: «2konorudeckue (axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpembl OOWTaHHS OpPraHU3MOB», «bBHOJOTrHYECKHE PUTMBDY,
«Kuznennole  Gopmbel  pactenmit», <« KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IJKOCHUCTEMA IMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHus, «XuiHudectBoy, «llapasutuszm», «KonkypeHuus», «CumMOuo3y,
«KomMeHncanuzm.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3IUYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJIJIEKIIMUA KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapuv Y KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repbdapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopuasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHUE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTtopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua  Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3nIecKux 6apbepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid.  OCHOBHBIE TIOKa3aTeMM TOMYJISIUU: YHUCIEHHOCTb, ILUIOTHOCTD,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasnuud. OleHKa YUCICHHOCTH TOIMYJISIUHN.
JvHaMmuka momyiasiuuu U €€ peryysius. bHOoTHYecKui MOTEHUHAN MOIMYJISIUU.
MopaenupoBaHue JUHAMUKH NOMyJsinuK. KpuBble pocTa YMCIEHHOCTHU MOMYJISIIUN.
KpuBble BbDKHBaHUSA. Perynsnus YuCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonsitue 00 »KoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XaruynHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM YyKEPOJIHBIX BUOB.

JleMoHCTpauun

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XapaKTECPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorundeckoi Humu [Jx. Y. XaTuunconay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOienusi ceMsH  pacTeHUd K
PaCCENICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsA3M MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
0JIOKM OpraHW3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u ceru. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3kocucTeMax. KpyroBopoT BeIEeCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOINOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. KimmmakcHnoe coo0OmectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oKkeanos. Ixocucmemvl MyHOp, 1€Co8, CMenel, nyCmbitb.

AHTPOTIOTEHHBIE HAKOCUCTEMBI. ATpPOIKOCHUCTEMA. ATpPOIECHO3. Pazmudms
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opopackas
bropa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUYCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpghexkma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHULl PA3HbIX Mmunos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€UCMBUSL.
MeTo1010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OHoleHO3a»,  «OKocHcTeMa

HIMPOKOJIUCTBEHHOTO JIECay», «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIbl OPTaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME),
«llenun nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAs MUPAMUJIA YUCEID»,
«IKonoruyeckas mupamuyia OMOMacChly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O06pazoBanue 6onotay, «IlepBuunas cykieccus», «BoccTaHOBIEHUE Jieca Moce
noxapa», «I9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repdbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia IMTHIL |
3Bepeit, repObapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
SKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onvucanre ypo0o3KOCUCTEMBD».

JlaGopaTopnasi pabora «l3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJ0JIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocUcTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmemnanerapHas o0osiouka 3eMiM, TNI€ CYIIECTBYET WU
CyIlleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacrtaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6nochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
ri100abHOM PKOCcUCTeMBbL. JMHamMuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTh SIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonstne o Owmome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIECa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

Crpykrypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PyHKIUI.

JleMmoHcTpanuu

[Toptpetsl: B. 1. Bepnanackuii, 3. 3rocc.

Tabmuuel u cxemsl: «['eocdheprl 3emmm», «KpyroBopoT azora B NpUPOIE,
«KpyroBopoT yriepona B npuponae», «KpyroBopor kwuciopoga B MpupoIe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «KimMarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanueiii jgec», «IILIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuid gecy.

OO6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YeloBEeKa Ha
ouocepy. 3arps3HeHue BO3MyIIHOW cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTEIBbHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPHUHIUIIBI YCTONYMBOIO PA3BUTHUSI UEJIOBEYECTBA U IMPUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE MTOCIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. (OcHogbl



9KOpeadurumayuu IKocucmem U Ccnocobo8 6opvovLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix 5Kocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocdepb»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsiHeHue 1mouBb», «llapHukoBeit  A3ddext», «Ocobo
OXpaHsieMbI€ MPUPOTHBIE TEPPUTOPUNY», «MOJEN yIPABISIEMOTO MUPaY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUI0, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UumMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpeie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWI€HA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoanmHy, CBOM SI3BIK U KYJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX IEHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapos1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

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



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

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHUS
aJIKOTr0JI5l, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIIbHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIE€HHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodecCHuoHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOLICHHE K MPUPOJE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OmbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYXarOUIEH CPeIbl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa KOJIOTMUECKHX MpoOJeM M MyTed HuX
peuieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsI TpU pELIEHUH NpoOJeM, CBA3AHHBIX C pPAMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYN aOIIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN NIESATEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
GbopMHpPOBaHUU PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyXarollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIEeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUS IPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YEJIOBEYECTBA, MTOMCKA MyTe BBIXO/AA W3 IJI00ANBHBIX SKOJOTUYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs  OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
pU U3y4YeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHMS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNIb30BaTh IMOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU IeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTAaThl OCBOCHMU:A yqe6H0ro npecamMceTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA O6yIIaI-0HII/IXCSI
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHBIC IMOHATHUA, OTPAXKAKOIIHNC
OCIOCTHOCTD H&y‘lHOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMBIX B CCTCCTBCHHBLIX HAaYyKax (BeHIeCTBO, SHEPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC yqe6HLIe I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIreynBaoIIne (dbopmupoBaHue (yHKUIMOHATBHOU
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS U  YHUBEpCAJIbHblE yueOHbIE JEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CpEIHEr0 OOIIEro
oOpasoBaHust y oOyuwatomierocss OyayT cQOpPMHpPOBaHbBl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE YUYEOHbIE JIEHWCTBUS, COBMECTHas
NeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JJornYecKue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMYyJNHMpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHUS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH)KEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUSI (DAaKTOB U SBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUajIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEAbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YI€OHBIX M COITMAIbHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajavy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apryMEHThl i J10Ka3aTelbCTBa
CBOMX YTBEp:)KJICHUH, 3a/1aBaTh apaMeTphl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0JacTu
KU3HEICSATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHANBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTOo
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUISCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI YUYEOHBIX
3ajiay;

MpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckor nHpopmaruu (CXemsbl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko HHPOpMaLUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (OPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WM JMCKYCCUU TIO CYIIECTBY OOCyXaaemoil TeMbl (YMEHHE 3a/J1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHUS TpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIUNA JAPYTHX yUYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOES OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYIINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C yd€TOM OOIINX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OBJaieHre YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX ACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peQuieKCUM JIsi OLEHKH CUTYalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATh PEIICHUSA IO HX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU AaHAINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0sA U APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOr0 YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pPE3yNbTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€CIeUYeHUE
npoduibHoro  oOydeHuss  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TTO
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUU U UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XW3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIe pe3ysNbTaThl OCBOCHUS ydueOHOro mpeameta «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH  TpoOJieM  palMoHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOW OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIHUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOKICHUS  KYyJIbTYPHBIX  pPAcTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJEHUS, PACIICIIIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), NPUHLHIIBL
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIEC MPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHA,
pPa3MHOXKEHHUS,  WHJIMBHUAYAJLHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAYy OPraHOMJAMHU KIETKH M HUX
(GYHKIIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M MX (QYHKIMIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamMu cpebl OOUTaHUS;

YMEHHE BbISABJIATh OTIUUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyIII;

yMEHHE peniaTh OMOJIOTUYECKUE 33aJa4t, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXY UCCIIEyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKUe pabdOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIJBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMYyIUpys Ieb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
PE3yNBTATHI U JACNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbBIX OOILECTB, U
nyOJIMYHO  TPEJACTaBIATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTCHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodecCuoHaTbHON
JEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIBLCKOTO XO3SIIICTBA, MUILEBOW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIAHETrO
po(eCCUOHATEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKaTh:

chOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUIEHWH BOIPOCOB PALMOHAIBHOTO
IPUPOOIIOIL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJIAJIETh CHUCTEMOM OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIIOYAECT
OMpEeNIeSICHUs] WM TOHUMAHUE CYIIHOCTA OCHOBOIOJAraroiux OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boatouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHME  BJQJ€Th  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWA,
WCIIOJIb3YEMBIMHU B OMOJIOTHYECKUX UCCIIEOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCO0aMH BBISIBJICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O or0opa, aJJIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHMUs, BIUSHUS ABMKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUMN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHME YCTaHABIMBAaTh B3aUMOCBS3M MEXKIYy TMPOIECCAMH HSBOJIOINH,
JBIDKYIIMMH CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITh  OTJIMUUTEIbHBIE  TPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOMTaHUs, aOUOTUYECKUX U OMOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YyMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUJIsS J0Ka3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHWS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHUE padOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, aHAJTU3UPOBATH IOJTYUYEHHBIC
pE3ynbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIorHw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYCHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUSI
ri1o0aabHbIX M3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodecCHoHATbHON
JESATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTJIYOJIATh TIO3HABATEIbHBI WMHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM (ungposbie)
Ne i/m Konrtposbnusie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Poccuiickas
1 buonorus kak Hayka 1 0 0 JJICKTPOHHAS IKOJIa
https://resh.edu.ru
Poccuiickas
2 JKuBbIE CUCTEMBI U HX U3YUYECHUE 2 0 0 AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru
Poccuiickas
3 buonorus knerku 2 0 0.5 3JIEKTPOHHAs IIKOJIA
https://resh.edu.ru
Poccuiickas
4 XuMuyeckasi OpraHu3anust KIeTKu 10 0 1 AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru
Poccuiickas
5 Crtpoenue u GyHKIIUU KICTKH 8 0 2 AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru
Poccuiickas
OOMeH BelecTB U NpeBpalleHHe YHEPTUU B
6 9 0 1 ANIEKTPOHHAS LIKOJIA
KJIETKE
https://resh.edu.ru
Poccuiickas
Hacnencreennas ungpopmanus u
7 . 9 0 0.5 AJIEKTPOHHAS IIKOJIa
peann3anus €€ B KIETKE
https://resh.edu.ru
8 JKu3HEHHBIN UK KJIETKU 6 0 1 Poccuiickas




3JIEKTPOHHASA LIKOJIA
https://resh.edu.ru

Crpoenne U GyHKIUH OPraHU3MOB

17

1.5

Poccuiickas
3IIEKTPOHHAS IIKOJa
https://resh.edu.ru

10

Pasmuoxenue u Pa3BUTHUE OPraHU3MOB

1.5

Poccuiickas
3JIEKTPOHHASA LIKOJIA
https://resh.edu.ru

11

I'enetuka — HayKa O HAaCJICACTBCHHOCTH U
HU3MCHYUBOCTU OPraHN3MOB

0.5

Poccuiickasa
BJIEKTPOHHASA IIKOJIA
https://resh.edu.ru

12

3aKOHOMEPHOCTH HACTEACTBEHHOCTH

10

Poccuiickas
3IIEKTPOHHAS IIKOJa
https://resh.edu.ru

13

3aKOHOMepHOCTI/I HU3MCHYHMBOCTHU

Poccuiickasa
3JIEKTPOHHAA LIKOJIA
https://resh.edu.ru

14

T'eneTuka uenoBeka

0.5

Poccuiickas
BJIEKTPOHHAS IIKOJA
https://resh.edu.ru

15

Cenexuusi OpraHu3MOB

Poccuiickas
DJIEKTPOHHASA IIKOJIA
https://resh.edu.ru

16

BuoTexHonorus u CHHTETHYECKask OMOIOTHS

Poccuiickasa
3JIEKTPOHHAA LIKOJIA
https://resh.edu.ru

17

PesepBHOE Bpems

Poccuiickasa
3JIEKTPOHHAS IIKOJIA
https://resh.edu.ru




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposrbie)
Ne n/n Kontpoabnbie | IpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Poccuiickas
3apokJIeHUE U Pa3BUTHE IBOJIOLMOHHBIX
1 . 4 0 AJIEKTPOHHAS IIIKOJIa
MpEeACTaBICHUN B OMOJIOTUH
https://resh.edu.ru
Poccuiickas
2 MukposBoiouus U €€ pe3ybTaThl 14 1 2 AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru
Poccuiickas
3 MakposBontonus 1 €€ pe3yJbTaThl 6 1 0 JJIEKTPOHHAS ILIKOJIA
https://resh.edu.ru
Poccuiickas
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1 1.5 AJIEKTPOHHAS IIKOJIa
3emiie
https://resh.edu.ru
Poccuiickas
5 [IpoucxoxaeHue 4eI0BeKa — aHTPOIIOT€HES 10 1 1 JJIEKTPOHHA ILIKOJIa
https://resh.edu.ru
DKOJIOTHSI — HayKa O B3aMMOOTHOILIEHUAX Poccuiickas
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CHCTEM 3 0 0.5 JJIEKTPOHHAS IIKOJIA
C OKpY2Karollleu cpenou https://resh.edu.ru
Pocculickas
7 OpraHu3Mmsl U cpefia 0OuTaHus 9 2 1.5 AJIEKTPOHHAs IIKOJIa
https://resh.edu.ru
. Poccuiickas
8 DKOJIOTHS BUJIOB U MOMYJISIIUANA 9 1 0.5
AJIEKTPOHHAS IIKOJIA




https://resh.edu.ru

Poccuiickas
DKOJIOTUS COOOIIECTB. DKOJIOTHUECKHE

? CHCTEMBI 12 0.5 AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru
Poccuiickas

10 buocdepa — rmobansHas s3xocucTema 6 0 AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru
Poccuiickas

11 UYenoBek 1 OKpy»Karolas cpenia 6 0 JJIEKTPOHHAS MIKOJA
https://resh.edu.ru
Poccuiickas

12 PesepBHOE Bpems 8 0 AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoabnbie | Ipaxkriyeckue u3yyeHusi = oOpasoBaTe/ibHbIE
padoThbI padoThbI pecypen
Poccuiickas
| buonorust kak KOMIJIEKCHast HayKa U KaK 1 0 0 AIIEKTPOHHAS
4acTh COBPEMEHHOT'O O0IIIECTBA IIKoJIa
https://resh.edu.ru
Poccuiickas
2 JKuBbie cucTeMbl M IX CBOWCTBA 1 0 0 SCKTpOHHa
IIKoJa
https://resh.edu.ru
Poccuiickas
3 YpoBHEBas OpraHnu3anys KUBbIX CHCTEM 1 0 0 SICKTPOHHa
IIKOJIa
https://resh.edu.ru
Poccuiickas
4 Hcropust OTKpBITUS U U3YUYEHUS KIIETKH. | 0 0 AIEKTPOHHAS
Knerounas Teopus IIKOJIa
https://resh.edu.ru
MeTo/1bl MOJIEKYJISIPHOM U KJIIETOYHOH
ouonorun. [Ipaktuueckas pabora Poccuiickas
5 «3yueHne MeTo10B KIETOYHOM OMOIOTHI ] 0 0.5 AIIEKTPOHHAS
(xpomatorpadusi, snexTpodopes, ' IIKoJia

muddepeHraibHOe HEHTPU(yTupoOBaHHE,
[TLP)»

https://resh.edu.ru




Poccuiickas

6 XUMUYECKUH COCTaB KIETKHU 0 STICKTPOHHAA
IKoJIa
https://resh.edu.ru
Poccuiickas

7 MuHepanbHbIe BEIIECTBA KICTKH, UX 0 AJIEKTPOHHAS

Omoorudeckas poib IIKOJIa
https://resh.edu.ru
Opranuveckue BeIecTBa KJIECTKH — OEIKU. Poccuiickas
g Jlaboparopnas pabota «O6HapyxeHue 0.5 AIICKTPOHHAS
OEIKOB C OMOIIIBIO Ka4eCTBEHHBIX 1IKOJIa
peaKuuii» https://resh.edu.ru
Poccuiickas
9 CoiicTBa, kmaccudukanms u QyHKIIUN 0 AJIIEKTPOHHAS
0eJKoB IKOJIa
https://resh.edu.ru
Poccuiickas
10 Oprannueckue BeIecTBa KJIETKH — 0 AIEKTPOHHAS
YTJIEBOIBI 1Ko
https://resh.edu.ru
Poccuiickas
1 Oprannueckue BEmecTBa KISTKH — 0 AIEKTPOHHAS
JIUTIVTBI 1IKOJIa
https://resh.edu.ru
Hyxnennoseie kucnotsl. JJHK n PHK. Poccuiickas
12 Jlaboparopnas pabota «Vccrnenoanue 0.5 AIIEKTPOHHAS
HYKJIEMHOBBIX KUCJIOT, BbIIEIEHHBIX U3 IKOJIa
KJIETOK pa3/IMYHbIX OPraHU3MOB» https://resh.edu.ru
13 Crpoenue u pynkun ATO. [Ipyrue 0 Poccuiickas




nykieosuarpudocdarsr (HTD)

3JIEKTPOHHAS
MIKoJ1a
https://resh.edu.ru

Poccuiickas
14 CexBenuponanue JIHK. Meroabl 0 3IIEKTPOHHAS
F€HOMHKHU, TPAHCKPUIITOMHUKHU, TPOTEOMUKHI LIKOJIA
https://resh.edu.ru
Poccuiickas
. 3IEKTPOHHAS
15 MeTobl CTPYKTYpHOI OHOIOTHH 0 P
1IKOJIa
https://resh.edu.ru
Poccuiickas
3IIEKTPOHHAS
16 Tunsl kietok. [IpokapruoTnueckas KieTka 0 p
1IKOJIa
https://resh.edu.ru
. Poccuiickas
CrpoeHne 3yKapuOoTUYECKOU KIIETKH.
. JJIEKTPOHHAS
17 ITpakTuyeckas pabora «M3yuyeHue cBoiicTB 0.5
¢ HIKOJIA
KJIETOYHOU MEMOpPaHbI»
https://resh.edu.ru
Poccuiickas
. JJIEKTPOHHAS
18 [ToBepXHOCTHBIN anmnapar KIeTKH 0 P
HIKOJIA
https://resh.edu.ru
OnHOMeMOpaHHbIE OPTaHOU Bl KIETKH. Poccuiickas
19 [IpakTuueckas pabora «M3yueHue 05 AJEKTPOHHAS
JIBH>KEHUS [IUTOIUIA3MbI B PACTUTEIIBHBIX ’ 1IKOJIa
KJIETKaxX» https://resh.edu.ru
20 [TomyaBTOHOMHBIE OPraHOWIBI KJIETKHU: 0.5 Poccuiickas
MUTOXOHJIPUH, MaacTu sl JlabopaTopHas ' AIIEKTPOHHAS




pabora «/ccienoBanue mia3mMoin3a u
JeTIJIa3MOJIM3a B PACTUTEIILHBIX KIETKAX)

MIKoJIa
https://resh.edu.ru

Poccuiickas
AJIEKTPOHHAs
21 HememOpaHHbIE OpraHOHIBI KJIETKH 0 P
1IKOJIa
https://resh.edu.ru
Poccuiickas
AJIEKTPOHHAs
22 Crpoenue u GyHKIUH sIIpa 0 P
IKOJIa
https://resh.edu.ru
CpaBHUTEINIbHAS XapaKTEPUCTUKA KIETOK Poccuiickas
7 sykapuot. Jlaboparopnas pabota 0.5 3IIEKTPOHHAS
«M3yueHune cTpoeHus KJIETOK pa3In4HbIX ’ 1IKoJIa
OpPraHu3MOB)» https://resh.edu.ru
AccuMUISIIMS U JUCCUMMJIISALIUS — JBE
CTOpPOHBI MeTabonu3Ma. Tunsl oOMeHa Poccuiickas
24 BemecTs. JlabopaTopHas pabota 0 AIIEKTPOHHAS
«M3yueHune KaTaIMTHYECKOW aKTHBHOCTH IKOJIa
(hepMeHTOB (Ha MpUMepe aMUIa3bl WIH https://resh.edu.ru
KaTamasbl)»
DepMEHTaTUBHBIN XapaKTep peakLui .
Poccuiickas
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas
IIEKTPOHHAS
25 pabota «M3ydyeHue pepMEeHTaTUBHOTO 0.5 P
1IKOJIa
acILleryIeHHsl IepOKCHIa BOIOpoa B
P P P https://resh.edu.ru
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»
Poccuiickas
AIIEKTPOHHAS
26 benku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI 0 P
IKOJIa

https://resh.edu.ru




Poccuiickas

. AIIEKTPOHHAS
27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB 0 P
IKoJIa
https://resh.edu.ru
Poccuiickas
AJIEKTPOHHAS
28 ®doTocuHTE3 0 P
IKoJIa
https://resh.edu.ru
Poccuiickas
Xemocunres. JlaboparopHas padota
3IEKTPOHHAS
29 «CpaBHeH#ue nporieccoB (poTocuHTE3a U 0.5 P
1IKOJIa
XEMOCHHTE3a»
https://resh.edu.ru
Poccuiickas
AHa’pobHbIe opranu3Mbl. Buabl 6poskeHusl.
3JIEKTPOHHAS
30 JlaGopatopnas pabora «CpaBHeHUE 0 P
o11eCcCcOB Opoke aHU» HIKoTa
poIL B OpPOKEHUS U JBIXaHUS
P P https://resh.edu.ru
Poccuiickas
31 AdpoOHBIE OpraHU3MBbl. JTarbl 0 AIIEKTPOHHAs
SHEPreTHYecKoro ooMeHa 1IKOJIa
https://resh.edu.ru
Poccuiickas
DHeprusi MeMOpaHHOTO TPaJueHTa
AIIEKTPOHHAS
32 npoToHoB. Cunte3 AT®: pabora 0 P
g IKOJIa
npoToHHON AT®-cuHTa3bI
https://resh.edu.ru
Poccuiickas
AIIEKTPOHHAS
33 Peaknun Matpu4HOro cHHTE3a 0 P
IKOJIa
https://resh.edu.ru
34 Tpanckpunuus — marpuusbii cuare3 PHK 0 Poccuiickas




3JIEKTPOHHAS
MIKoJ1a
https://resh.edu.ru

Poccuiickas
35 Tpancnsauus u e€ 3Tanbl 0 SJICKTpOHHa
IIKOJIa
https://resh.edu.ru
Poccuiickas
36 KoaupoBanue amunokuciot. Posib 0 3JIEKTPOHHAs
pubocom B OMocuHTE3E Oenka IKOJIa
https://resh.edu.ru
Poccuiickas
17 Opranuzanus reHoma y mpokapuor u 0 3JIEKTPOHHAs
3yKapuoT IIKOJIa
https://resh.edu.ru
Poccuiickas
38 MonekynspHble MEXaHU3MBbI SKCITPECCUH 0 AJIEKTPOHHAS
TE€HOB Yy DYKapuoT IIIKOJIa
https://resh.edu.ru
Bupycel — BHeksieTOUHBIE (DOPMBI KU3HU U Poccuiicxas
39 oOnuraTHele napasuTsl. [IpakTuyeckas 0.5 STICKTPOHHAA
6ota «Co3/1aHue MOJIeH BUPYyCa» HKoa
pa https://resh.edu.ru
Poccuiickas
40 BupycHrbie 3a005eBaHus YeI0BEKA, 0 AIIEKTPOHHAS
YKUBOTHBIX, PACTCHUI IIKOJIa
https://resh.edu.ru
Poccuiickas
41 HanorexHoiornu B OMOJIOTHH ¥ MEIULINHE 0

AIIEKTPOHHAs




MIKoJIa
https://resh.edu.ru

Poccuiickas
. 3IIEKTPOHHAS
42 JKM3HEHHBIN HUKI KJIETKU 0 P
1IKOJIa
https://resh.edu.ru
Poccuiickas
N 3JIEKTPOHHAS
43 Marpuunsiii cuates JJHK 0 p
1IKOJIa
https://resh.edu.ru
Poccuiickas
Xpomocomsl. JTaboparopHas padbora
AIIEKTPOHHAS
44 «M3yyeHne XxpoMocoM Ha TOTOBBIX 0.5
1IKOJIa
MHUKpOIpenaparax»
https://resh.edu.ru
Poccuiickas
AIIEKTPOHHAS
45 Jlenenue KJIEeTKU — MHUTO3 0 P
1Ko
https://resh.edu.ru
Tuns! kneTok. KapnokuHes U IUTOKHHES. Poccuiickas
46 Jlaboparopnas padota «Habmronenue 0.5 AIEKTPOHHAS
MHUTO3a B KJIETKaX KOHYHMKA KOPEIKa JIyKa ' 1IKOJIa
(Ha TOTOBBIX MUKpOIpENapaTax)» https://resh.edu.ru
Poccuiickas
AIIEKTPOHHAS
47 Perysnsiius ’KM3HEHHOTO LIUKJIA KIETOK 0
IIKOJIa
https://resh.edu.ru
Poccuiickas
48 Opranus3M Kak eIUHOE 11EJI0€ 0 AJIEKTPOHHAS

IKoJIa




https://resh.edu.ru

Poccuiickas
49 Txanu pactenuii. JlaboparopHnas padora 05 AJIEKTPOHHAs
«M3ydyeHue TkaHel paCTCHUN» ’ LIKOJIa
https://resh.edu.ru
Pocculickas
TKaHM )KMBOTHBIX U YEJIOBEKA.
. AIIEKTPOHHAS
50 Jlaboparopnas pabota «/3ydyenue Tkaneu 0.5 P
1IKOJIa
KUBOTHBIX»
https://resh.edu.ru
Poccuiickas
Opransl. Cucremsl opraHos. JlaboparopHas
AJIEKTPOHHAS
51 pabota «/3ydyeHne opraHoB IBETKOBOTO 0.5
IKOJIa
pacTeHus»
https://resh.edu.ru
Poccuiickas
AIIEKTPOHHAS
52 Ormopa Tena opraHu3MOB 0 P
1Ko
https://resh.edu.ru
Poccuiickas
AIEKTPOHHAS
53 JIBu>KeHHe OpraHu3MOB 0 P
IKOJIa
https://resh.edu.ru
Poccuiickas
AIIEKTPOHHAS
54 [Intanne oprann3zMoB 0 P
1IKOJIa
https://resh.edu.ru
Poccuiickas
55 [Iutanne MO3BOHOYHBIX KUBOTHBIX. 0 AIIEKTPOHHAS
[IuieBapuTenbHas cucTeMa 4elloBeKa 1IKoJIa

https://resh.edu.ru




56

HBIX&HI/IC OpraHu3MoOB

Poccuiickas
3JIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

57

I[BIX&HI/IG IIO3BOHOYHbIX )XUBOTHBIX U
YCJIO0BCKa

Poccuiickas
3JIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

58

TpancnopT BeliecTB y OpraHu3MoB

Poccuiickas
3IIEKTPOHHAs
IIKoJaa
https://resh.edu.ru

59

KpOBCHOCHaﬂ CHUCTEMaA IIO3BOHOYHBIX
JKHUBOTHBIX U YCJIIOBCKA

Poccuiickas
3JIEKTPOHHAs
IIKoaa
https://resh.edu.ru

60

Brinenenue Y OpraHnn3moB

Poccuiickas
BIIEKTPOHHAS
IIKOoJIa
https://resh.edu.ru

61

3amura y OpraHu3MoB

Poccuiickas
JJIEKTPOHHAs
IIKOJIa
https://resh.edu.ru

62

NMMyHHas cuctema JenoBeka

Poccuiickas
JJIEKTPOHHAs
IIKOJIa
https://resh.edu.ru

63

Pasgpaxkumocts U perymsinus y

Poccuiickas




OpraHu3MoOB

3JIEKTPOHHAS
MIKoJ1a
https://resh.edu.ru

Poccuiickas
64 ['ymopanbHas peryisiius 1 SHI0KpUHHAS 0 AJIEKTPOHHAs
CHCTEMAa KUBOTHBIX U YCJIOBEKA IIKoJIa
https://resh.edu.ru
Poccuiickas
65 @opMbl pa3MHOXKEHHSI OPTaHU3MOB 0 SJICKTPOHHAA
IIKOJIa
https://resh.edu.ru
Poccuiickas
66 [TonoBoe pa3zmMHOXKEHUE 0 SJIeKTpOrHaAA
IIKOJIa
https://resh.edu.ru
Poccuiickas
67 Meiios 0 AIIEKTPOHHAS
IIKoJIa
https://resh.edu.ru
lMameTorenes. OOpazoBaHue U pa3BUTHE Poccuiickas
68 MOJIOBBIX KJIETOK. JlaGoparopHas padoTa 0.5 AIEKTPOHHAS
«M3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha ' IIKoJia
TOTOBBIX MUKpOIIpenaparax» https://resh.edu.ru
Poccuiickas
69 WNHnuBuayanbHOE pa3BUTHE OPTaHU3MOB — 0 AIIEKTPOHHAS
OHTOI'CHE3 IIKoJIa
https://resh.edu.ru
70 3akJajKa OpraHoB U TKaHEH U3 0 Poccuiickas
3apOJIbIIIEBBIX JINCTKOB AJIEKTPOHHAs




MIKoJIa
https://resh.edu.ru

Poct 1 pa3BuTHE 5KUBOTHBIX. Poccuiickas
71 JlaGoparopHas padota «BelsiBieHue 05 3IIEKTPOHHAS
MIPU3HAKOB CXOJCTBA 3apOAbILIEH ’ 1IKOJIa
O3BOHOYHBIX KMBOTHBIX) https://resh.edu.ru
o Poccuiickas
Pa3zMHuoxeHue 1 pa3BUTHE PACTCHHIA.
AIIEKTPOHHAS
72 Jlaboparopuas pabota «CTpoeHHE OpTraHOB 0.5 P
. 1Ko
Pa3MHOKEHHUSI BBICILIUX PACTCHUIN
https://resh.edu.ru
Poccuiickas
7 Hcropus ctaHOBIICHHS U pa3BUTHUSA 0 3JIEKTPOHHAS
TEHETUKH KaK HayKU IKoJIa
https://resh.edu.ru
Poccuiickas
OCHOBHBIE NOHSTHS U1 CUMBOJIBI TEHETHKHU.
AIEKTPOHHAS
74 Jlaboparopnas pabota «/Ipo3oduia kak 0.5 P
. 1IKoJIa
00BEKT T€HETUYECKUX UCCIIEJOBAHUI
https://resh.edu.ru
3aKOHOMEPHOCTH HACIIEI0BaHUs .
Poccuiickas
MpU3HaKoB. MoHOTHOpUIHOE
AIIEKTPOHHAS
75 ckpeuuBanue. [IpakTuueckas pabora 0.5 P
" IKOJIa
N3yuenne pe3ynbTaToB MOHOTUOPHIHOTO
" https://resh.edu.ru
CKPEIIUBAHUS Y IPO30(HITBI
Poccuiickas
76 [{uTonornyeckre OCHOBBI MOHOTHOPHTHOTO 0 AIEKTPOHHAS
CKpENTUBaHUS IKOJIa
https://resh.edu.ru
77 AHanuzupytoulee ckperuBanue. Hermomnnoe 0 Pocculickas
JOMUHUPOBaHUE AIIEKTPOHHAS




MIKoJIa
https://resh.edu.ru

78

JlurubpuiHoe cKperBaHue.
[IpakTrueckas padota «M3ydenue
PE3yNIbTaTOB IUTHOPUAHOTO CKPEIIMBaHUS
y Ip0o30(hUIIBDY

0.5

Poccuiickas
3IIEKTPOHHAS
IIKoJaa
https://resh.edu.ru

79

[{utonornyeckue OCHOBBI TUTHOPUTHOTO
CKpEILIMBaHUS

Poccuiickas
3JIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

80

CHGHH@HHOC HaCJICJOBAHUC ITPU3HAKOB

Poccuiickas
3IIEKTPOHHAS
IIKOJa
https://resh.edu.ru

81

XpOMOCOMHasi TEOpUS HACIEACTBEHHOCTH

Poccuiickas
JJIEKTPOHHAs
IIKoaa
https://resh.edu.ru

82

I'eneTuka mona

Poccuiickas
JJIEKTPOHHAs
IIKOoJIa
https://resh.edu.ru

83

I'enoTun Kak 11€10CTHAs CUCTEMA

Poccuiickas
BIIEKTPOHHAS
IIKoaa
https://resh.edu.ru

84

I'eHeTn4ecknii KOHTPOJIb PA3BUTHS
pacTeHHH, )KMBOTHBIX U Y€I0BEKa

Poccuiickas
AIEKTPOHHAS
LIKOJIa




https://resh.edu.ru

Poccuiickas
25 N3menunBOCTh IpU3HAKOB. Bussl 0 3IEKTPOHHAS
U3MEHYMBOCTH 1IKOoJIa
https://resh.edu.ru
Pocculickas
86 MonudukaronHas '3MEHYUBOCTh 0 SCKTpOHHaX
1IKOJIa
https://resh.edu.ru
BapuanvoHHbI psa U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora Poccwiickas
37 «HccnenoBanne 3akOHOMEPHOCTEN 05 JJIEKTPOHHAS
MOAU(DUKAITIOHHON U3MEHUYHUBOCTH. LIKOJIA
ITocTpoeHne BapuallMOHHOTO psifia U https://resh.edu.ru
BAPUALIMOHHON KPUBON»
Poccuiickas
28 I'eHOoTHIIMUECKAst N3MEHYHUBOCTb. 0 JJIEKTPOHHAS
KomM0OuHaTuBHast ©3MEHUNBOCTb LIKOJIA
https://resh.edu.ru
MyTanuonHast “3MEHUYUBOCTb. Poccuiickas
29 [TpakTuueckas pabora « MyTtanuu y 0.5 JJIEKTPOHHAS
Ipo30(uiIs! (Ha TOTOBBIX LIKOJIA
MUKpOTpenaparax)» https://resh.edu.ru
Poccuiickas
90 3aKOHOMEPHOCTH MYTAIllMOHHOT'O TIpoIiecca. 0 JJIEKTPOHHAS
OINHUreHeTrHKa U 3IUT€HOMUKA HIKOJIa
https://resh.edu.ru
91 I'enetnka yenoseka. [IpakTuueckas pabora 0.5 Pocculickas
«CocTaBieHUe U aHAIU3 POIOCIOBHOI JJIEKTPOHHAS




MIKoJIa
https://resh.edu.ru

Poccuiickas
. 3JIEKTPOHHAA
92 MeToabl MEAULIUHCKOM TCHETUKU 0 p
LIKOJIa
https://resh.edu.ru
" Poccuiickasa
3HadueHue MeJUIIUHCKOI T€HETUKHU B
AIICKTPOHHAS
93 MPEeAOTBPAILICHUN U JICYEHUN TEHETUYECKUX 0
N LIKOJIA
3a00JIEBAHUI YEIIOBEKA
https://resh.edu.ru
OCHOBHBIE ITOHITHSA CEJIEKIIUU. Poccuiickas
94 Jlaboparopuas padota «/3y4ueHue copToB 0.5 JJIEKTPOHHAS
KyJIbTYPHBIX PACTCHHI U TIOPOJI JOMAITHUX ' LIKOJIa
’KUBOTHBIX» https://resh.edu.ru
o Poccuiickas
MeTobI CeNeKIMOHHOM pabOTHI.
JJIEKTPOHHASA
95 Jlaboparopnast pabota «3yuenue MeTo0B 0.5 P
ceie acCTEHUI HKoa
JIEKITHNA TEHUN
p https://resh.edu.ru
. Poccuiickas
JIoCTHKEHHUSI CeNIEKIIUU PACTEHUM U
AIEKTPOHHAS
96 KHUBOTHBIX. [IpakTHyeckas pabora 0
o IIKOJIa
«IIpuBUBKa pacTeHUII»
https://resh.edu.ru
Poccuiickasa
97 CoxpaHeHue, U3y4eHHUE U UCTI0Ib30BAHNE 0 AIIEKTPOHHAS
T€HETUYECKUX PECYPCOB [IKOJIa
https://resh.edu.ru
buorexHoorus kak Hayka u OTpacib Poccuiickas
98 npon3BojcTBa. [IpakTrueckas pabora 0.5 AIEKTPOHHAS
«M3y4yeHne 00bEeKTOB OMOTEXHOIOTHUI KO




https://resh.edu.ru

99 OcCHOBHEBIE HaITpaBJICHHUA CHHTETHYCCKOU

OUOIOrUu

Poccuiickas
3IIEKTPOHHAS
IIKoaa
https://resh.edu.ru

100 XpoMOCOMHas U TeHHAas UHKEHEPHUs

Poccuiickas
3JIEKTPOHHAS
IIKoJa
https://resh.edu.ru

101 Menunuackue OMOTEXHOJIOT U

Poccuiickas
3JIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

102 [ToBTOpEeHue, 0060011IeHNE, CUCTEMATH3ALUS
¥ KOHTPOJIb 3HaHMH 3a Kypc 10 kmacca

Poccuiickas
JIIEKTPOHHAS
IIKOoJaa
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTuyeckue
padoThbI

Jlara
U3y4YeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OpontonuonHas Teopus Y. Jlapsuna

Poccuiickas
3JIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

JBHoKy1Ke CHIIbl 3BOJIFOLIMH BUIOB 10 Y.
HapBuny

Poccuiickas
3IIEKTPOHHAs
IIKoJaa
https://resh.edu.ru

bopw6a 3a cyniecTBoBaHM€, €CTECTBEHHBIH
Y UICKYCCTBEHHBII 0TOOD

Poccuiickas
JJIEKTPOHHAs
IIKoaa
https://resh.edu.ru

CDOpMI/IpOBaHI/Ie CHUHTETUYECKON TeOpHUn
OBOJOIHUHA

Poccuiickas
BIIEKTPOHHAS
IIKOoJIa
https://resh.edu.ru

OTanbl 3BOJIIOLIMOHHOTO MTPOIIECCa:
MHUKPOIBOJIIOLIMS U MAKPOIBOJIFOLIHS

Poccuiickas
JJIEKTPOHHAs
IIKoOJIa
https://resh.edu.ru

[Monmynsiiust — >MeMeHTapHas eAMHHIIA
SBOJIIOLIUA

Poccuiickas
AIIEKTPOHHAS
LIKOJIa




https://resh.edu.ru

3aKOH r€eHeTUYEeCKOro paBHOBecHs JK. Poccuiickas

7 Xapau, B. BaiinOepra. JlabopaTopHas 05 3JIEKTPOHHAS
pabota «BbIsiBIeHIE H3MEHUNBOCTH Y ’ 1IKOJIa
0co0ell 0IHOr'O BHIA)» https://resh.edu.ru

Poccuiickas

8 DnemeHTapHbIC (PaKTOPHI IBOITIOIHH 0 STICKTPOHHAL
IKOJIa
https://resh.edu.ru
Poccuiickas

9 Dddext ocHoBatens. dpdext 0 3JIEKTPOHHAS
OyTBUIOUHOTO TOPJIbILIKA 1IKOJIa

https://resh.edu.ru
Poccuiickas

10 Murpauuu. Y3001 nomyJisiuin: 0 3JIEKTPOHHAs

reorpaduueckas, buonorudeckas 1IKOJIa
https://resh.edu.ru
Poccuiickas

1 EcrecTBeHHbI 0TOOp — HanpaBIAIOMINN 0 JJIEKTPOHHAs
dakTop HBONMOLIUU 1IKOJIa

https://resh.edu.ru

12 [TomoBoit oT60p 0
[Tprcnoco0aeHHOCTh OPraHU3MOB KaK .

Poccuiickas
pe3yabTaT MUKPOIBOJIOIUH.

13 JlaGopaTtopHnast pabora «3yuenue 0.5 EIEEEEOHHM
apOMop(liosma Y UU0aIanTalui y hitps:/resh.cdu.ru
pacTeHU U KUBOTHBIX»

14 [Tpumeps! npucnocodaeHut y 0.5 Poccuiickas

OpraHu3MoB: Mop(osiornueckue,

AIIEKTPOHHAs




¢du3nonornuecKkue, OGHOXUMHUIECKHUE,
noBeneHyeckue. Jlaboparopuas pabora
«[IpucnocobneHns OpraHu3MoB U UX
OTHOCHTEJIBbHAS LIEJIECO00PA3HOCTHY

MIKoJIa
https://resh.edu.ru

Poccuiickas
Bun, ero kpurepuu u CTpyKTypa.
AIEKTPOHHAS
15 JlaGopaTtopHnas pabotra «CpaBHEHHE BUIOB 0.5 p
1IKOJIa
10 MOP(OJOTHIECKOMY KPUTEPHIO)
https://resh.edu.ru
Poccuiickas
3JIEKTPOHHAS
16 CrpykTtypa Buzia 0 P
IKOJIa
https://resh.edu.ru
Poccuiickas
17 Bunoo6pazoBanue kak pe3ysibTart 0 3JIEKTPOHHAS
MHUKPO3BOJIOLUU IKOJIa
https://resh.edu.ru
Poccuiickas
AIEKTPOHHAS
18 CBs13b MUKPO3BOJIIOIUH U SITUAEMHOIOT MU 0
IKOJIa
https://resh.edu.ru
Poccuiickas
19 Makposomtonus. [laneonTonornueckue 0 JJIEKTPOHHAS
METO/Ibl U3YUYEHUS IBOTFOIIUN 1IKOJIa
https://resh.edu.ru
Poccuiickas
20 buoreorpaduueckue METObI U3YUCHHS 0 ANEKTPOHHAS
HBOJIIOLIUN 1IKOJIa
https://resh.edu.ru
21 DOMOPHOIIOTHYECKHE U CPABHUTEIBHO- 0 Poccuiickas




MOP(}OIOTHYECKUE METO Bl U3YUCHUS
IBOJIIOLIUH

3JIEKTPOHHAS
MIKoJ1a
https://resh.edu.ru

Poccuiickas
MoneKyJIsIpHO-T€HETHYECKHUE,
22 OMOXMMHMUYECKHE U MaTeMaTHYECKUE SJICKTpOHHa
IIKOJIa
METO/Ibl U3YUYEHHS IBOIHOLIMHI hitps//resh.cdu.ru
Poccuiickas
23 OO0m11re 3aKOHOMEPHOCTH IBOJIOLIMH SJICKTPOHHAA
IIKOJIa
https://resh.edu.ru
Poccuiickas
24 AnanTtuBHas paauanus. HepaBHOMepHOCTD 3JIEKTPOHHAs
TEMIIOB 3BOJIFOIIUH IIKOJIa
https://resh.edu.ru
Poccuiickas
)5 Hayunbie runote3bl NpoucXoxaeHUs AJIEKTPOHHAS
JKM3HHU Ha 3emiie IIIKOJIa
https://resh.edu.ru
Poccuiickas
26 JloHay4HbIe IPEeACTaBICHUS O 3aPOKICHUU AJIEKTPOHHAS
JKU3HU IIKOJIa
https://resh.edu.ru
Poccuiickas
7 OCHOBHBIE Tarbl HEOPTAaHUYECKON AIIEKTPOHHAS
IBOJIIOINH IIKOJIa
https://resh.edu.ru
Poccuiickas
28 I'unoressl 3apoKaeHUS KUZHU

AIIEKTPOHHAs




MIKoJIa
https://resh.edu.ru

Uctopus 3emiin 1 METO/IbI €€ U3yUCHUS. Poccuiickas
29 JlaboparopHas pabota «3yuenue u 05 3IIEKTPOHHAS
OINMCAHUE UCKOIIAEMbIX OCTATKOB JIPEBHUX 1IKOJIa
OpPraHu3MoOB)» https://resh.edu.ru
Poccuiickas
30 HauanbHbie TaIs OpraHn4eckoin 0 3JIEKTPOHHAs
ABOJIIOIUU IKOJIa
https://resh.edu.ru
Poccuiickas
31 DBOJIIOIHS DYKAPHOT 0 SJICKTPOHHAA
IKOJIa
https://resh.edu.ru
OCHOBHBIE 3Tarbl YBOJIOLUN Poccuiickas
3 pactutenbHoro mupa. [Ipakruueckas 0.5 AJIEKTPOHHAS
pabota «M3ydyenue ocobeHHOCTEH ’ 1IKoJIa
CTPOEHUS PACTEHUM PA3HBIX OTAEIIOBY https://resh.edu.ru
Poccuiickas
13 OCHOBHBIE 3Tarbl IBOTIOIUN )KUBOTHOTO 0 AJIEKTPOHHAS
MHpA IKOJIa
https://resh.edu.ru
Poccuiickas
OBOIIOLMS KUBOTHBIX. [[pakTryeckas
34 paborta «M3yuenne ocoOeHHOCTEH 0.5 SJICKTPOHHA
1IKOJIa
CTPOEHUS MO3BOHOYHBIX JKUBOTHBIX)
https://resh.edu.ru
Poccuiickas
PazButue xu3HM Ha 3eMIie 1o 3paM U
35 0 JIEKTPOHHAS

nepuoiaM

IKoJia




https://resh.edu.ru

Poccuiickas
36 MaccoBbie BBIMUPaHHSI — SKOJIOTHYECKUE 0 AJIEKTPOHHAs
KPHU3HUCHI IPOLIOTO IIKOJIa
https://resh.edu.ru
Poccuiickas
17 CoBpeMEHHBIN IKOJIOTUYECKUH KPU3HC, 0 3JIEKTPOHHAS
€ro 0COOEHHOCTH IIKOJIa
https://resh.edu.ru
Poccuiickas
18 CoBpeMeHHas cucTeMa OpraHu4YeCKOro 0 3JIEKTPOHHAS
MPOILIOTO IIKOJIa
https://resh.edu.ru
Poccuiickas
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIITHI 0 AJIEKTPOHHAS
OpraHU3MOB IIIKOJIa
https://resh.edu.ru
Poccuiickas
40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe 0 SCKIPOHTA
IIIKOJIa
https://resh.edu.ru
Poccuiickas
41 PazButue npeacrasieHuit o 0 AIIEKTPOHHAS
MIPOUCXO0XKICHUU YEJIOBEKa IIKOJIa
https://resh.edu.ru
MecTo 4eIoBeKa B CHCTEME Poccuiickas
42 oprannueckoro mupa. JlabopatopHas 0.5 AJIEKTPOHHAS
pabota «3yyenune ocoOeHHOCTEH ' IIKOJIa

CTPOCHUS CKCJICTA YCJIOBCKA, CBA3AHHBIX C

https://resh.edu.ru




MMPAMOXOKIACHHUCM

43

I[BI/I}KYH_II/IG CHJIBI aHTPOIIOI'€HE3a

Poccuiickas
3JIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

44

CooTHOIIEHNE OUOJIOTHUYECKUX U
COIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E

Poccuiickas
3JIEKTPOHHAS
IIKOJa
https://resh.edu.ru

45

OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

Poccuiickas
3IIEKTPOHHAs
IIKoaa
https://resh.edu.ru

46

ITaneoreneTnka U najeoreHOMHUKA

Poccuiickas
3JIEKTPOHHAs
IIKOoJIa
https://resh.edu.ru

47

SBOJ'IIOI_II/IH COBPCMCHHOT'O YC€JIOBCKA

Poccuiickas
BIIEKTPOHHAS
IIKOoJIa
https://resh.edu.ru

48

Yenoeueckue pacel. [IpakTudeckas
pabota «/3ydyeHue 3K0I0rnyecKux
aJanTalnui 4eJI0BeKay

0.5

Poccuiickas
JJIEKTPOHHAs
IKOJIa
https://resh.edu.ru

49

MeXIuCIUIITMHAPHBIE METOTbI
AHTPOIOJIOTUH

Poccuiickas
DJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru




Poccuiickas

AIIEKTPOHHAS
50 3apoKIeHUE U Pa3BUTUE FKOJIOTUH 0
1IKOJIa
https://resh.edu.ru
Poccuiickas
Mertonst skonorun. JlaboparopHas pabota
AIIEKTPOHHAS
51 «/3yueHune METO0B SKOJIOIMUECKUX 0.5
CCJIEIOBAaHUID) HIKOIA
UCCJIEJOBaHUM
https://resh.edu.ru
Poccuiickas
57 3HaueHUE SKOJOTUUECKUX 3HAHUM AJIs 0 AIEKTPOHHAS
YyeJioBeKa IKOJIa
https://resh.edu.ru
Poccuiickas
AIEKTPOHHAS
53 Okonoruyeckue GakTopsl 0 P
1IKOJIa
https://resh.edu.ru
Abuotnueckue pakropbl. CBET Kak Poccuiickas
54 sKojoruyeckuit paxrop. JlaboparopHas 0.5 AIIEKTPOHHAS
pabota «BplsBIEeHHE TPUCTIOCOOIECHHH ’ IKOJIa
OpPraHHU3MOB K BIUSHUIO CBETaA» https://resh.edu.ru
Abuotnueckue Qaxropsl. Temneparypa .
. Poccuiickas
KaK 9KOJIOTHYECKUH (aKTop.
JIEKTPOHHAS
55 JlaGopatopHas pabota «BeisiBieHHEe 0.5 P
. 1IKOJIa
MPUCTIOCOOTICHUH OPraHU3MOB K BIHSHHUIO
https://resh.edu.ru
TEMIEPATypPb»
AbGuotnueckue ¢akTopbl. BraxHocTh Kak Poccuiickas
56 sKoJornueckuii pakrop. JlabopaTopHas 0.5 AIEKTPOHHAS
paboTta « AHaTOMHUYECKHE OCOOEHHOCTH ' IKOJIa

pacTeHuil U3 pa3HbIX MECT OOUTAHU»

https://resh.edu.ru




Poccuiickas

JJIEKTPOHHAA
57 Cpenpl 0OuTaHUs OPraHU3MOB P
LIKOJIa
https://resh.edu.ru
Poccuiickas
JJIEKTPOHHAA
58 buonoruueckue puTmbl p
LIKOJIa
https://resh.edu.ru
Poccuiickas
SJIEKTPOHHAS
59 Kuznennsie popMbI OpraHU3MOB p
IIKOJIa
https://resh.edu.ru
Poccuiickas
SJIEKTPOHHAS
60 buotnyeckue pakTopsl p
IIKOJIa
https://resh.edu.ru
. o Poccuiickas
3HaueHne OMOTHYECKUX B3aUMOIEHCTBUI
AIIEKTPOHHAS
61 JUIs1 CYILIECTBOBAHMS OPraHU3MOB B CpEJIe
IIKOJIa
oOHUTaHus
https://resh.edu.ru
Poccuiickas
& DKOJIOTHYECKUE XapaKTEPUCTUKHU AIIEKTPOHHAS
MOMYJISALIUHI [IKOJIa
https://resh.edu.ru
Poccuiickas
OCHOBHBIE TIOKA3aTENN TOMYJISIINN:
AIIEKTPOHHAS
63 YUCJICHHOCTb, INIOTHOCTh, BO3PACTHAS U
MOJIOBAsI CTPYKTypa Hiko1a
YKTY https://resh.edu.ru
64 OCHOBHBIE TIOKA3aTENU MOMYJISLNN: Poccuiickas




POXKIACMOCTD, IIPUPOCT, TEMII POCTA,
CMCPTHOCTbH, MUTI'pALIUU

3JIEKTPOHHAS
MIKoJ1a
https://resh.edu.ru

65

Okojorudeckasi CTpyKTypa MOIyJIALUN

Poccuiickas
AJIEKTPOHHAs
IIKOJIa
https://resh.edu.ru

66

JlnHaMuKa oMy sALUUU U €€ peryJisanus

Poccuiickas
3IIEKTPOHHAs
IIKoaa
https://resh.edu.ru

67

KpI/IBBIe pPOCTa YUCJICHHOCTHU MOITYJISIIHUN.
KpI/IBBIe BBDKHUBAaHUA

Poccuiickas
3IIEKTPOHHAs
IIKoJaa
https://resh.edu.ru

68

DKosoruyeckast HuIIa BUAA.
JlaGopatopHas pabota «IIpucnocoGnenus
CeMsIH PaCTEeHHUH K pacCeIeHuIo»

0.5

Poccuiickas
BIIEKTPOHHAS
IIKOoJaa
https://resh.edu.ru

69

Bun kak cucrema nonmyisiuuii

Poccuiickas
DJIEKTPOHHAs
IKOJIa
https://resh.edu.ru

70

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPALTHIA
JKUBOTHBIX

Poccuiickas
DJIEKTPOHHAs
IIKOJIa
https://resh.edu.ru

71

Coo011ecTBO OpraHu3MOB — OHOIICHO3

Poccuiickas
AIIEKTPOHHAS




MIKoJIa
https://resh.edu.ru

72

DKocucremMa Kak OTKpbITasd CUCTCMA

Poccuiickas
AJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

73

prrOBOpOT BCIICCTB U IIOTOK SHCPIruu B
3KOCHCTEMC

Poccuiickas
3IIEKTPOHHAS
IIKoaa
https://resh.edu.ru

74

OCHOBHBIE TTOKa3aTEIIN YKOCUCTEMBI

Poccuiickas
3JIEKTPOHHAS
IIKoJaa
https://resh.edu.ru

75

DKOJIOTUYECKHUE IMUpaMUuibl

Poccuiickas
BIIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

76

N3meHeHust cooO1EecTB — CYKIECCHH

Poccuiickas
DJIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

77

[TpupoaHbie 3KOCUCTEMBI. DKOCHCTEMBI
03€p M peK. DKOCUCTEMBI MOpPEN U OKEaHOB

Poccuiickas
DJIEKTPOHHAs
IIKOoJIa
https://resh.edu.ru

78

[Ipupoanbie 3K0CHCTEMBL. DKOCUCTEMBI
TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

Poccuiickas
AIEKTPOHHAS
IIKOJIa




https://resh.edu.ru

Poccuiickas
79 AHTpPONIOT€HHBIE YKOCUCTEMBI 0 SJICKTpOHHa
1IKOoJIa
https://resh.edu.ru
Poccuiickas
20 VYpboskocucremsl. [IpakTrueckas padota 0.5 AIIEKTPOHHAS
«3yuenue u onucanue ypoo3KOCUCTEMbD» ' 1IKOJIa
https://resh.edu.ru
Poccuiickas
3akOHOMEPHOCTH (HOPMUPOBAHUS
81 OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B 0 STICKTPOHHAA
IKOJIa
rocHcTeMax https://resh.edu.ru
MexaHu3Mbl BO3JICHCTBUSA 3arpsi3HEHU N Poccuiickas
2 pPa3HBIX TUTIOB Ha CyOOpTraHU3MEHHOM, 0 AIEKTPOHHAS
OpTraHU3MEHHOM, MOMYJISITHOHHOM U 1IKOJIa
DKOCUCTEMHOM YPOBHAX https://resh.edu.ru
Poccuiickas
23 buocdepa — obuiennanerapaas 060109Ka 0 AIIEKTPOHHAS
3emun LIKOJIa
https://resh.edu.ru
Poccuiickas
84 VYuenue B. U. Bepnazackoro o 6uocdepe 0 ICKTPOHHad
IKOJIa
https://resh.edu.ru
Poccuiickas
25 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 AIIEKTPOHHAS
6uochepsl IKOJIa

https://resh.edu.ru




86

KpyroBopots! BewwecTs u
OMOre0XMMHUECKUE LIUKIIbI

Poccuiickas
3JIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

87

3onansHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIH

Poccuiickas
3JIEKTPOHHAS
IIKOJIa
https://resh.edu.ru

88

YcroitunBocTh 6Hocheps

Poccuiickas
3IIEKTPOHHAs
IIKoJaa
https://resh.edu.ru

&9

DKOJIOTUYECKUE KPHU3UCHI 1 UX ITPUYIHNHBL

Poccuiickas
3JIEKTPOHHAs
IIKoaa
https://resh.edu.ru

90

Bo3znetictBue uenoBeka Ha Guocdepy

Poccuiickas
BIIEKTPOHHAS
IIKOoJIa
https://resh.edu.ru

91

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
PaCTUTENbHBINA U )KUBOTHBIM MU

Poccuiickas
JJIEKTPOHHAs
IIKOJIa
https://resh.edu.ru

92

OxpaHa npuposl

Poccuiickas
JJIEKTPOHHAs
IIKOJIa
https://resh.edu.ru

93

OcHOBHBIE IPUHLIUIIBI YCTOHYUBOTO

Poccuiickas




Pa3sBUTHA YCIIOBCUYCCTBA U ITPUPOIbL

3JIEKTPOHHAS
MIKoJ1a
https://resh.edu.ru

Poccuiickas
PanmonansHoe mpUpoOAONOIb30BAHNUE U
94 COXpaHEHHE OMOJIOTHIECKOTO SCKTPOHHAA
Opa3us 3emiun HKoa
Pastoobp https://resh.edu.ru
Poccuiickas
95 O06o06meHue mo Teme « MUKPOIBOIIONHUS U 3JIEKTPOHHAs
€€ pe3yiapTaTh» IIKoJa
https://resh.edu.ru
Poccuiickas
96 O6o06meHue 1mo Teme «MaKpOIBOIIOLHUS U 3JIEKTPOHHAs
€€ pe3yJIbTaTbl» IIKOJIa
https://resh.edu.ru
Poccuiickas
97 O6o061menue no Teme «IIpoucxoxaeHue u AIIEKTPOHHAS
pa3BUTHE )KU3HU Ha 3eMJIE» IIKoJIa
https://resh.edu.ru
Poccuiickas
08 O606mmenue o Teme «IIpoucxoxaeHue AIIEKTPOHHAS
YEeJIOBEKa — AaHTPOTIOTECHE3) IIKoJa
https://resh.edu.ru
Poccuiickas
99 O06o0menue Mo Teme «IKOJIOTUsS — HayKa O AIIEKTPOHHAS
B3aMMOOTHOIIIEHUSX OPTAaHNU3MOBY IIKoJia
https://resh.edu.ru
100 O606mienue o Teme «OpraHu3msl ¥ cpeaa Poccuiickas

obuTaHus»

AIIEKTPOHHAs




MIKoJIa
https://resh.edu.ru

Poccuiickas
101 O06o0611eHne o TeMe « IKOJIOTHS BUJIOB H 1 0 AJICKTPOHHAS
TOTTY IS IKOJIa
https://resh.edu.ru
Poccuiickas
102 O606mmenue o teme «buocepa — 1 0 AIICKTPOHHAS
rI106anbHast IKOCHUCTEMAY IKOJIa
https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 xknacc/ Beiconkas JI.B., J{pmvmur I'.M., Pysunckuii A.O. u
npyrue; noa pepakuuent lHlymuoro B.K., Jpimmmna .M., AkuronepHoe
obmectBo «M3maTenscTBO «IIpocBeiieHne»

* buosorus, 11 xnacc/ bopoaun I1.M., demmiur .M., Cabmunaa O.B.; non
penakiueit lllymaoro B.K., JIpimmuia I'.M., AkiimonepHoe 00I111ecTBO

«M3marensctBO «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

buonorus (yrnyOnennsiil ypoBens) : Peanuzanus tpedoBanuii @I'OC cpennero
oOwero o0OpazoBanus : MeToguueckoe nocooue s yuurens / [JILA. Iapurytuna,
A.B. OBunnnukoB, O.B. Komacuukos, C.M. ['narosnes]; nox pexn. JI.A.

[Tapurytunoit. — M.: ®T'BHY «MHCTUTYT CcTpaTteruu pa3BUTUs 00pa3oBaHUY,

2023. — 154 c.: nn.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
BUJICOYpOKH https://interneturok.ru/subject/biology/class/5

https://onlinetestpad.com/ru/tests/biology



Mou noctmxenus https://myskills.ru

Poccuiickas anexktponHas mkona https://resh.edu.ru

ObpazoBarenbHas miatgopma LearningApps https:/learningapps.org
Oo6pazoBatenpHas mwiargopma Online Test Pad https://onlinetestpad.com/ru/tests
Oo6pazoBatenbHas iardopma Learnis https://www.learnis.ru

Pebychr http://kvestodel.ru/generator-rebusov

peOycsr http://rebusl.com
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