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MOACHUTEJIBHASA 3AIINCKA

[IporpamMma no yue6HOMY mipenmery "buonorus" (manee - 6uonorus) Ha
YpOBHE cpeHero o01ero oopasoBanus pazpadborana Ha ocHoBe DeepaabHOro
3akoHa OT 29.12.2012 No 273-®3 «0O06 ob6pazoBanmu B Poccuiickoit
Oenepanun», PI'OC COO, Konnenmuu mnpenogaBaHus y4eOHOTO TMpeaMeTa
«buonorus» W OCHOBHBIX TOJIOKEHHUH (enepanbHO pabodeil mporpaMMbl
BOCIIUTAHUS.

VYueOuslii npeamer «buonorus» yrinyonéuHoro ypoBHs uzydenus (10-11
KJIacChl)  SIBNIIETCSI OJHMM U3  KOMIIOHEHTOB MPEAMETHOM  00sacTu
«EctecTBeHHO-HayuHble npeameTe». CornacHo mnonoxeHusim PI'OC COO
npodIbHBIE Y4YeOHBIE MPEAMETHl, H3y4YaeMble Ha YIIIYOJIEHHOM YpOBHE,
SIBJISIIOTCS CITocoOoM auddepeHmanuy 00ydeHnusl Ha YPOBHE CPEIHETr0 OOIIeTro
oOpa3oBaHMsI M TPU3BAaHbI O00ECIEUUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0IuM, CpeIHUM OOIKM, CpeaHHM MPOGECCUOHATBHBIM W  BBICIIUM
oOpa3zoBanueM. B To ke BpeMsi Kaxablid U3 3TUX YUEOHBIX MPEIMETOB JOJIKEH
ObITh OPUEHTHPOBAH HA TNPHOPUTETHOE pEIICHHE O00pa3oBaTEIbHBIX,
BOCIIUTATEIBHBIX W PAa3BUBAIONIMX 3a7a4, CBSA3aHHBIX ¢ TpodopueHTaImei
oOydJarommxcsi W CTHUMYJUPOBAaHHMEM HHTEpeca K KOHKPETHOW 0O0JacTu
HAydHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIMHOM, SKOJIOTHEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma mo yuebHOMy mpenmetry "buonorus" na€t mpeacraBieHHE O
IeIu W 3ajja4ax u3ydeHusi yaeOHoro mpenmera «buonorus» Ha yriayonéHHOM
YPOBHE, OIpeaenseT 00s3arenbHoe (MHBAPUAHTHOE) MPEIMETHOE COJIEPIKaHUE,
€ro CTPYKTypHpOBaHUE MO pa3lielaM U TeMaM, paclpeielieHHe IO Kiaccam,
PEKOMEH/IyeT IMOCJIEeA0BATEIbHOCTh U3YUEHHUSI yUeOHOTO MaTepHualia ¢ y4éToM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH y4eOHOTO Mpoliecca,
BO3pPAcCTHBIX OCOOCHHOCTEW oOydvaromuxcs. B mporpamme mno Ouonoruu
peaNn30BaH MPUHIIMIT MPEEMCTBEHHOCTH C WM3y4Y€HHWEM OHMOJIOTUM Ha YPOBHE
OCHOBHOTO oOmiero oOpa3oBaHus, Onarojgaps dYemMy HIPOCMATPHBACTCS
HAIPaBJICHHOCTh Ha TOCJIENYyIOUIee pa3BUTHE OMOJOTMYECKHX 3HAHHM,
OpPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIIUICHUS], TIPEJICTABIICHUHA O 3J0pOBOM oOpa3e >KU3HU, Ha
BOCIIUTaHuE OepeKHOT0 OTHOIICHUS K OKpYKaromlew mnpupoaHoil cpexe. B
nporpaMme Mo OMOJIOTHUH TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO IMpeaMeTa
«buonorusi» B peammzanuu TpeboBanuit PIOC COO Kk I1UIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3ysbTaraM OOy4deHUs U B
(GOpMHpPOBaHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON NE€ATENbHOCTH
oOy4Jaronmxcsi Mo OCBOCHHUIO COAEpKaHUS OMOJIOTMYECKOro 0Opa3oBaHUsS Ha
YPOBHE CpeHEro 00I11ero o0pa3oBaHus.

VYyeOubiii mnpeamer «buosorus» Ha ypoBHE CpelHEro  OOIIEro
oOpa3oBaHMsl 3aBeplIaeT OuoJiorMyeckoe o0Opa3oBaHME B  IIKOJIE U
OpUEHTHPOBAH Ha pacUIMpEeHHE U yriayOjeHue 3HaHUi 00yYarolUXCs O KUBOH
IpUPOJAE, OCHOBAX MOJEKYISPHOW M KIETOUYHOM OHOJOTHUU, IMOPUOJIOTHUU U
OMOJIOTUU Pa3BUTHSI, T€HETUKH, CEIEKIWU, OMOTEXHOJIOTHH, SBOJIOIMOHHOTO
YYEHHUSI U SKOJIOTHUHU.

N3yuenue yudeOHoro mpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOATOTOBKY O0ydYarouuxcsi K MOCIHeAYIOMIEMY MOTyYEHHUIO
Ouonoruyeckoro oOpa3oBaHMsi B By3aX U  OpPraHU3ALMIX  CPEIHErO
npodeccroHanbHOro 00pa3oBaHusi. (OCHOBY €ro COJEpXKAHHS COCTaBIISIET
cucTteMa OMOJIOTUYECKUX 3HAHWM, TOJIYYEHHBIX MMPU U3YUYEHUH 00YUYaroIUMUCS
COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX pa3lesioB OHMOJOTMHM HA YpPOBHE



OCHOBHOTO o0miero oOpazoBanus, B 10—11 kmaccax 5Tu 3HAHHUA MOIYYarOT
pasButHe. Tak, pacmpeHsl U yriayO0aeHbl OMOTOTHYECKUE 3HAHUS O PACTCHHSIX,
’KMBOTHBIX, rpuoax, OaKTepHusX, OpraHu3Me YeJIOBEKa, o0mmx
3aKOHOMEPHOCTSIX  KU3HM, JOMOJHHUTEIBHO BKIIOUYCHBI  OWOJOTHYECKUE
CBEJICHUS TPHUKIQJHOTO U TOWUCKOBOTO XapakTepa, KOTOPhIE MOXKHO
WCIIOJIb30BAaTh KAaK OPHEHTHUPHI I TOCIEIYIONMEro BbIOOpa mpodeccum.
Bo3moskHa Takke mHTErparus OMOJOTUYECKUX 3HAHWUU C COOTBETCTBYIOIIUMU
3HAHWSIMU, TOJTYYEHHBIMH OOYYaIOIMUMHUCS TPU M3YYCHUH (PHU3UKH, XUMUH,
reorpa¢uu ¥ MaTEMaTHKHU.

CtpykTypa mporpamMmmbl 1o ydeOHomy mpeamery "buomorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI M DIBOJIOINMOHHBIA TMOAXOJbl K H3YyYCHUIO OWOJIOTHH.
CormnacHo WM, W3Yy4alOTCS CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEpPHBIC IS
’KUBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3AIIMH, BOJIOINH OPraHUIECKOTO MUPa
Ha 3emiie, COXpaHEHUs OMOJOTWYECKOTO pa3zHooOpasus maHeThl. Tak, B 10
KJIacC€ M3y4YalTCS OCHOBBI MOJICKYJSIPHOM ¥  KIETOYHOW OHOJIOTHH,
AMOPUOJIOTUN M OMOJIOTHUN PA3BUTHS, TEHETUKH U CEJNEKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTHUU, aKTyaJu3upyIOTCS 3HAHUS OOYyYaroluxcs TI0
OoTaHWKe, 300JI0THHM, aHaTOMuHU, Gu3nomornm demoBeka. B 11 kimacce
M3Yy4aloTCs SBOIOIMOHHOE YYECHUE, OCHOBBI KOJIOTHH U YUeHHE 0 Onocdepe.

VYueOnniii mnpenver «buosorus» TMpu3BaH 00ECTIEYUTh OCBOCHHUE
OoOyJaronMMucs OMOJOTUYECKUX TEOPUH M 3aKOHOB, WJCH, MPUHIIUIIOB U
MpaBuj, JEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUN O CTPOCHUU, MHOTOOOPa3H U OCOOEHHOCTSIX KJIETKH, OpraHu3Ma,
MOMYJISAUU, OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHKECHUSX,
COBPEMEHHBIX  HMCCJIEIOBAHUAX B  OHOJIOTMM, TPUKIAAHBIX  aCHEKTax
Ouonornyeckux 3HaHUU. Jlns pa3BUTHA W MOJJAEp)KaHUA  UHTEpeca
oOyvaromuxcst K  OWMOJOTMM  Hapsay CO  3HAYUTENbHBIM  OOBEMOM
TEOPETUYECKOr0 MaTepuaja B COJIEpXKAaHUU TPOrpaMMbl 1O OHOJIOTHU
MPEIYCMOTPEHO 3HAKOMCTBO C HUCTOPHEH CTAHOBJICHUS M Pa3BUTHUsS TOW WIU
WHON 00JacTH OMOJIOTHH, BKJIAJIOM OTCUYECTBEHHBIX M 3apyOC)KHBIX YUEHBIX B
pelieHrne BaXKHEHIITUX OMOJIOTMYECKUX U DKOJIOTHUECKUX TTPOOJIeM.

Lens wu3yuenuss yueOHoro mnpenmera «buonorus» Ha yriayonéHHOM
YypOBHE —  OBJaJicHUE OOydYarolMMHUCA 3HAHUAMH O  CTPYKTYpHO-
(YyHKIMOHATBHOM  OpraHW3allMM  KUBBIX CHUCTEM  pa3HOro paHra U
npruoOpeTeHe YMEHHUI UCTIOIb30BaTh 3TU 3HaHUS B (POPMUPOBAHUM MHTEPECA K
onpenenéHHon o01acT NPOo(EecCHOHATBLHON JeATEIbHOCTH, CBSI3aHHOM C
Ouonoruen, WM K BbIOOPY Yy4E€OHOTrO 3aBelEHUs HJsi MPOAOTHKCHUS
OMOJIOTUYECKOT0 00pa30BaHMUSI.

JlocTikeHue 1enu u3yuyeHuss yueOHoro mnpeamera «buonorus» Ha
yrayOnéHHOM YpOBHE 00€CIIeYnBaeTCs PEIICHUEM CIIETYIONIUX 3a/1au:

OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl OHMOJIOTMYECKHX 3HAHUU: 00
OCHOBHBIX OHOJIOTMYECKUX TEOPHSIX, KOHUEMUUAX, TUIOTE3aX, 3aKOHax,
3aKOHOMEPHOCTSIX M TpaBUjaX, COCTAaBJISIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0O KapTHUHY MHpaA; O CTPOCHHHM, MHOTroOOpasuu U OCOOEHHOCTSX
OMOJOTUYECKUX CUCTeM (KJIeTKA, OpPraHu3M, MOMyJSAlus, BUJ, OMOTEOIeHO3,
ouocdepa); O BBIIAIOMIMXCA OTKPBITUAX M COBPEMEHHBIX HCCIIEIOBAHUSAX B
OMOJIOTHH;

O3HAKOMJICHUE OOYYaOIIMUXCS C METOJaMHU TO3HAHUS >KUBOW TPHUPOJIBI:
UCCIICIOBATCILCKUMH  METOJIaMH  OMOJIOTHYCCKUX HayK (MOJICKYJIApHOU U
KJICTOYHOH OHWOJIOTHH, SMOPHOJIOTMM W OWOJIOTHH PAa3BUTHS, TECHETUKH W
CCJICKIIUY, OWOTEXHOJOTMM W CHHTETHYCCKOH OWOJIOTHMH, NaJICOHTOJIOTHH,



DKOJIOTHH); METOJaMH CaMOCTOSTEIBHOTO TPOBEACHUS OMOJOTHYECKUX
uccleoBaHuii B jabopatopuu U B Ipupojae (HaOmoAeHUE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHAE OOYYAOIIMMUCS YMEHUSIMH: CaMOCTOSTCIIbHO HaXOIUTh,
aHAIM3UPOBATHh M MCIOJIB30BaTh OMOJIOTHYECKYIO0 MH(DOPMAIINIO; TTOTB30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH M CHMBOJHUKOMN; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OWOJIOTHU W COIUATHHO-IKOHOMUYECKUMH W IKOJOTHYECKUMU
mpoOJjeMaMy YeJIOBEYECTBA; OIEHWBATH IMOCIEICTBHS CBOCH NESATEILHOCTH T10
OTHONIEHUIO K OKPYXAIOIeH MPUPOIHON cpene, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX JIFOJIeH; OOOCHOBBIBAaTH M  COOMIOZATh MEPhI
npoIakTHKU WHPEKITMOHHBIX 3a00JIEBaHMA, MPABHJIA TMOBEJICHUS B MIPUPOJIE
u oOecrieueHuss 0E€30MAaCHOCTH  COOCTBEHHOW  JKHM3HEACSITEIBHOCTH B
YpEe3BBIYAMHBIX  CUTYyallUsX TPUPOJHOTO U  TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAyYHBIC OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYalOImUXCS  WHTEJUICKTYalbHBIX H  TBOPYECKUX
CIIOCOOHOCTEW B TIpollecce 3HAKOMCTBA C BBIJAIONIUMHUCA OTKPBITHSIMHU U
COBPEMEHHBIMH HCCJICIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 TpodieMamu,
METO/I0JI0TUEN OMOJIOTUYECKOTO MCCJIeIOBAHMS, IPOBEICHUS
AKCIIEPUMEHTAILHBIX ~ WCCIEAOBAHWM, pelIeHUus OWOJIOTMYECKHX  3ajad,
MOJICTUPOBAHUS OMOJIOTHYECKUX OOBEKTOB M TIPOIIECCOB;

BOCIIUTaHUE y 00yYarONIUXCsl IEHHOCTHOTO OTHOIICHUS K KHBOUW MIPUPOJIC
B IIEJIOM M K OTIEIbHBIM €€ OO0BeKTaM U SBJICHHUSIM; (OpMUpPOBAHUE
HKOJIOTUYECKOM, TeHETUUECKOW TPAaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHUS B
MIPUPOJIC; UHTETPAIIMN €CTECTBEHHO-HAYYHbIX 3HAHUMH;

npuoOpeTeHrue OO0ydYaloIMUMKCS KOMIIETEHTHOCTH B PAIMOHAIHLHOM
MIPUPOJIOTIOIB30BaHUM (COOJIO/IEHNE MPABHUII TIOBEACHUS B IMPHUPOJE, OXPaHbI
BUJIOB, JKOcHUCTeM, Ouochepbl), COXpaHEHHUU COOCTBEHHOTO 370pPOBbI U
3MI0POBbSl  OKpYXKalOIMMX  Jiroaer  (coOmrofeHuss Mep  NpodUIaKTUKU
3a00JIEBaHHU, oOecrieueHue 0€e30IMacCHOCTH YKU3HEIESTCIbHOCTH B
YpE3BbIYAMHBIX CUTYAIUSIX MPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUIM U YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JJaHWE yCJIOBHUH IS OCO3HAHHOTO BbIOOpa  OOyYarOMIUMHCS
WHIMBUIYJIbHOU oOpa3zoBaTeIbHON TPaeKTOPHH, CIOCOOCTBYIOIIEH
MOCIIEAYIONIeMYy MPOPECCHOHAIIBHOMY CaMOOIPEAEIEHNI0, B COOTBETCTBUU C
WHAMBUYaIbHBIMU UHTEPECAMH U MOTPEOHOCTAMH PErHOHA.

OOmiee 4YMCIO YacoB, OTBEACHHBIX Ha U3yYyeHHUE OWOJOTMU Ha
yrayOJIeHHOM YpPOBHE cpefHero obiero odpazoBanus, coctasisieT 204 yaca: B
10 xmacce — 102 ygaca (3 gaca B Henenwo), B 11 kmacce — 102 gaca (3 gaca B
HEJIEIIO).

OT60p opraHu3alMoHHbIX (HOPM, METOJIOB U CPEJICTB OOYUECHHS OMOJIOTUH
OCYUIECTBJISICTCS C YUETOM CHelU(UKU €r0 COAEep>KaHUs U HAIpPaBJICHHOCTH Ha
NPOJOJDKEHNE OHOJIOTMYECKOro 00pa3oBaHUs B OPraHU3alUiX CPEIHEro
npo(deccuoHaIbHOTO U BRICIIET0 00pa30BaHUsl.

OO6s3aTeIbHBIM yCIIOBUEM MPU OOYyYEHHH OHOJIOTUM Ha yIIyOJa&éHHOM
YPOBHE SIBJIIETCS MPOBEIACHUE JIADOPATOPHBIX M MpaKTHUEeCKuX padot. Takxke
ydyactue  oOydYarouuxcsi B BBINOJHEHUM  MPOEKTHBIX U Y4eOHO-
UCCIIeIOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX OINpEIENseTcs] y4uTelleM Ha
OCHOBE HMEIOIIMUXCA MaTEepPUATbHO-TEXHUUYECKUX PECYpCOB M  MECTHBIX
IPUPOAHBIX YCIIOBUH.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Conep:kanue mporpaMMbl, BbIICIICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyiapctBeHHou utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKka

CoBpemenHas Ouonorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BUTHs OmoJIOTHH. BbHONOTMYEeCKWe HAYKH W HM3ydaeMble UMM TPOOJIEMBI.
@yHIaMEHTaJIbHbIC, MPUKIAJHBIE W TOUCKOBBIE HAyYHBIE HCCIEIOBAHUSA B
ouomnoruu.

3naueHne Ouosorm B (OPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTuHbl mupa. [Ipodeccun, cBsizanHpie ¢ Ouonorueit. 3HaueHUE
OWONOTUH B TIPAKTUYECKON JEATETHHOCTH YETOBEKA: MEAMIIMHE, CEIbCKOM
XO03SIMCTBE, NIPOMBIIUIEHHOCTH, OXPAaHE IPUPOIBI.

JdemoncTpanuu

[Toptpetsr: Apucrotenb, Teodpactr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsei, I'. Mennens, B. . Bepuaackuii, 1. II. IlaBnos, 1. U.
MeunukoB, H. W. Basunos, H. B. Tumodees-Pecockuii, JIx. Yorcon, O.
Kpuk, /1. K. benses.

Tabmuier u cxembl: «CBsi3b OMOJIOTHU C IPYTUMU HaykamMmy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cuCcTEMbI U UX U3YyYeHHUE

JXKuBble cucTemMbl Kak mpeaMer u3ydeHus Owonoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IWHCTBO XUMHMYECKOIO COCTaBa, JIMCKPETHOCTh W ULEIOCTHOCTD,
CIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CAMOOPIraHU3aLMS,
CaMOBOCITPOM3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIETOYHBIN,
TKaHEBbIM,  OPraHU3MEHHBIM,  IOMYJSIHUOHHO-BUIOBOM,  SKOCHCTEMHBIN
(bmoreonenoTnueckuit), onochepHoiid. IIpomeccrl, MpPoOUCXOANTNE B JKHUBBIX
cuctemax. OCHOBHbBIEC MPU3HAKHU XUBOTO. JKM3Hb Kak (opma CyliecTBOBaHUS
Marepun. Hayku, wW3ydamomme KUBBIE CHCTEMBI Ha pPa3HbIX YPOBHSAX
OpraHu3alyu.

N3ydenne xuBBIX cucTeM. MeToibl Onosiornyeckoi Hayku. HaGmronenue,
U3MEPEHUE, OHKCIEPUMEHT, CcUcTemaTu3alus, MeraaHanu3. [loHsatue o
3aBUCUMOM W HE3aBUCUMOM TiepeMeHHOM. [lmaHupoBaHWe >KCIIEpUMEHTA.
ITocranoBka u npoBepka runore3. Hyneas rumnoresa. [lonstue BoIOOpKH H €€
JI0CTOBEPHOCTh. PazOpoc B Omosornueckux naHHbIX. OIEHKa JOCTOBEPHOCTH
NOJIYYEHHBIX PE3yJbTaToOB. [[pUUMHBI MCKaXEHUs PE3yIbTAaTOB SKCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuuper 1 cxembl: «OCHOBHBIE TMPHU3HAKU >KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepuu», «YPOBHU OpPraHU3aLUU KUBOU
npupob», «CTpoeHUEe KMUBOTHOM KIETKW», « TKaHU KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opranusMay, «buoreornenosy, «buochepay, «MeToibl
U3YUYEHUS )KUBON IPUPOIBD).

O6opynoBanue: jabopaTopHoe  000pyIOBaHME I  IPOBEICHUS
HAOJII0ICHU, U3MEPEHUI, IKCTIEPUMEHTOB.

IIpakTnueckas padora «Vcnonb30BaHWE pA3TUYHBIX METOJOB IMpHU
U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku



Krmerka — crpykTrypHO-QYHKIMOHANBHAS €IUHUIA JKUBOTO. McTopus
oTkpeiTust kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ilnelinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUS COBPEMEHHOMU
KJIETOYHOU TEOPHUH.

Metoasl  MONEKYJSIPHOM M KIETOYHOM  OMONOTHMU: MHUKPOCKOMUS,
xpomatorpadus, 3IeKTpodope3, METOJ MEYCHBIX aTOMOB, nuddepeHnnaIbHoe
eHTpUyTUpOBaHUe, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue @UKCUPOBAHHBIX
K1emoK.  OJEKTpOHHas  MHUKpockonus.  Koughokanvnas — mukpockonusi.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JlemoHcTpanuu

IToptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. llneiinen, P. Bupxos, K.
M. bap.

Tabmuuer u  cxembl: «CBETOBOW  MHUKPOCKOI»,  «DIIEKTPOHHBIN
MHUKPOCKOT», «IcTOpHUs pa3BUTHSI METOI0B MUKPOCKOIIHI.

O6opymoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIpENapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTnueckas padora «l3ydyeHne METOJOB KIETOYHOU OHOJNOTrUU
(xpomatorpadusi, anekrpodopes, auddepeHmaTbHOe EHTPUPYTUPOBAHHE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKU

XHUMHYECKUM COCTaB KIIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTBHI.
Bona u e€ ponb Kak pacTBOpPUTENS, peareHTa, y4acTUe B CTPYKTYpPHPOBAHUU
KJIETKH, TeTUIOPETyJISIui. MuHepalbHbIe BEIIeCTBa KISTKU, UX OHMOJIOrHYecKas
poib. Pojib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosormyeckune mnoiaumepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYKTyphl OCJIKOBOM  MOJEKYJIBI.
[lepBuyHast cTpykTypa Oenka, TENTUAHAS CBS3b. BTOopWuYHas, TpeTUYHas,
yeTBepTHYHAs CTPYKTypbl. JleHatypamus. CpoiictBa 6enkoB. Knaccudukarms
6enkoB. buonornueckue GpyHkimu 0enkoB. /lpuonul.

VYrneBoasl.  MoHocaxapuabl,  AUcCaxapuabl,  OJIMrOcCaxapuabl U
nonucaxapuabl. OOmUN TUTaH CTPOEHUS M (PUBMKO-XMMUYECKHE CBOWCTBA
yriIeBoJI0B. buonoruueckue GyHKIIMN yTIE€BOIOB.

Jlumuael.  TmapodunbpHO-THIpOdOOHBIE  cBOMcTBA.  Kiaccudukarus
munuaoB. Tpurnunepuasl, Gocomunuasl, BOCKH, cTepouabl. buonorndyeckue
¢bynkuuu munuaoB. OO0IMe cBOWCTBa OMOJIOrMYECKUX MEeMOpaH — TEKy4ecTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO, TOJTYTIPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK 1 PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpuniun kommiementapuoctu. [pasuino Yapradda. Ctpykrypa
JIHK — nBoitnas crmpans. MecTOHaxoXJIeHHE W Ouoiornyeckue QyHKIIUU
JIHK. Buas PHK. ®ynkuuu PHK B kiietke.

Crpoenue monekysibl AT®. Makposprudeckue cBsa3u B Mojekysie ATO.
buonornueckue pynkiuu AT®. BoccTaHOBICHHBIE IEPEHOCUUKH, UX PYHKIIUN
B KjeTke. /[pyeue uyxneosuompugpocamor (HTD). CexBenupoBanue [[HK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpyktypHas  OuoJyiorus:  OWoXUMHYeCKHMe W Ouodusznueckue
UCCJIEIOBaHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OHMOMOJIEKYII.
Mooenuposanue cmpykmypbl u  QyHKYuu OUOMONEKYL U UX KOMNIEKCOG.
Komnvromepuwiii  ouszaun u opeaHuueckuti cuHmes OUOMONEKYL U UX
HEenpupoOHbIX AHATIO208.

JdemoncTpanuu



IHoprpersr: JI. Ilommnr, k. Yorcon, ®. Kpuk, M. VYwunkumuc, P.
O®pankiun, ©. Conrep, C. Ilpy3unep.

Juarpammel:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEKHBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabmumer u cxemsl: «llepuonnyeckas TabaUIIAa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MOJIeKyJibl BOJIbI», «BelllecTBa B cOCTaBe OpraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpyKTypbl OEIKOBOW MOJEKYJb, «CTpOEHUE MOJIEKYJ
yrieBoaoBy, «CTpoeHHE MOJEKyJl JUNuAoBy», «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenne Monekybsl ATO».

O6opynoBanue: XUMHYECKAsl TOCya U 000pPy0BaHHE.

Jlabopatopnasi padora «OOHapyxeHHe OCEIKOB €  IOMOIIBIO
Ka4E€CTBEHHBIX PEAKIUID.

JlaGopaTtopnass paGora «JccienoBaHu€  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KIIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u GQyHKIIUN KJIETKH

Tunbel KIETOK: »yKapuOTHYECKass W Mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUS KIIETKH.

CrpoeHne mpokKapuOTHYECKOM KieTKH. KilerouHas cTeHka OakTepwili U
apxei. OCOOEGHHOCTH  CTpPOCHHS  TeTepoTpodHOH W aBTOTPODHOM
MPOKAPUOTUYECKUX KIETOK. MECTO M POJb MPOKAPUOT B OMOIIEHO3aX.

Crpoerne ¥ (PYHKIIMOHMPOBAHHWE  DJYKAPUOTHUYECKOM  KIICTKH.
[Mnazmatuueckass memOpana (masmaiemma). CTpykTypa IuTa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbI (muddys3us, odneruénnas auddysus), akTUBHBIN (MEPBUYHBIA U
BTOPUYHBIN aKTHBHBIN TpaHcnopT). [lomynponunaemocts MeMOpanbl. Pabota
HATPUI-KAIHEBOTr0 Hacoca. DHJIIOIUTO3: MUHOIUTO3, (Paronuro3. DK3OIUTO3.
Knerounast crenka. CTpykTypa W (QYHKIMM KJIETOYHOW CTEHKH PACTEHUH,

rpudoB.
[wurorutazma.  Llurozons.  Ilutockener.  [IBUKEHHME  IUTOIIA3MBL.
Opranou bl KJIETKHU. OnnomeMOpaHHBIC OpraHOUIbI KJICTKH:

sHporutazmMarnueckas cetb (I1IC), annapat ['osbaku, TM30COMBI, UX CTPOCHHE
u (QyHKIuU. B3auMoCBsS3b OTHOMEMOpPAHHBIX OPraHOWAOB KieTku. CTpoeHue
TPaHyJISIPHOTO peTuKyinyma. Mexanuzm nanpaenenus 6eakos ¢ IIIC. Cunre3
pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ aakuii (arpaHysipHbIii)
sHAOIIA3MaTUYeCKuil peTukyinyMm. CekperopHas QyHkius annapara ['onbmxu.
Mooughuxayus b6enxoe 6 annapame I'onvoocu. Copmuposxa 6enkos 6 annapame
Tonvoorcu. TpaHcnopT BemiecTB B KiIeTKe. Bakyonln pacTUTENbHBIX KIETOK.
Knerounsrit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIbI  KJIETKA: MHUTOXOHJAPUHU, TUIACTHJIBI.
Ilpoucxoocoenue  mumoxonoputi  u  naacmuo.  Cumobuocenez  (K.C.
Mepeockosckuit, JI. Mapeynuc). CtpoeHune W (YHKIIUM MUTOXOHAPUA U
wiactul. [lepBuyHbie, BTOPUYHBIC U CIOKHBIE TUIACTUIBI (POTOCUHTE3UPYIOIIUX
AYKapHUOT. XJIOPOIIIACThI, XPOMOILIACTHI, JIEHKOIIACTHI BHICIINX PACTCHUH.

HememOpanubie  opranowasl  kietku  CtpoeHne U (QyHKIUU
HEMEMOpPAHHBIX  OPraHOWAOB  KJIETKU. Pubocombl.  [Ipomesicymounvie
Gunamenmoi. MukpoduiiaMeHThl. AKmuHogvle Mukpoguiamenmuol. MpIIICUHBIC
KJIETKU. AKMuHO8ble KOMNOHEHMbl HeMbluleyHblX KiemokK. MHUKpOTpyOOUKH.
Knerounsrii 1mienTp. CTpoeHHWE W JBWKCHHE KI'YTUKOB W PECHHYCK.
MuxkpoTtpyObouku 1uTomnasmel. Llentpuons. berku, accoyuuposanmvlie ¢
Muxkpogpunamenmamu u Mukpompyoouxkamu. Momopmsie 6enxu.



Anpo. OGonouka Aapa, XpOMaTUH, KAPUOIUIA3Ma, SIAPBIIIKH, UX CTPOEHUE
u (GyHKUMH. fAnepHblil OenKoBbIM MaTpHKC. IIpocTpaHCTBEHHOE pacloNokeHue
XpoMocoM B uHTep(dasHOM snpe. Dyxpomamun u eemepoxpomamur. bemku
XpOMaTHHA — THCTOHBL JJunamuka s0epHoil 000104Ku 6 mumose. HoepHulil
Mpancnopm.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA  KIIETOK
AYKapHUOT (pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JemoHncTpanuu

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

Taobmuier u cxembr: «CTpOGHHE IYKAPUOTHYECKOW KIeTkn», «CTpoeHwme
KUBOTHOU  KJIETKW», «CTpoeHue pacTUTeNbHON  KieTkn», «CTpoeHue
MUTOXOHAPUN», «Anpo», « CTpoeHHe NPOKAPUOTHUECKON KIIETKN.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIpENapaThl PaCTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTepruaIbHbIX KIETOK.

JlaGopaTtopnasi padora «l3yueHue CTPOEHUS KIETOK PpPa3IudHbIX
OpTraHU3MOB).

IIpakTuyeckas padora «/3ydueHune cCBOMCTB KJIETOUYHON MEMOPAHBD.

JlaGopaTopnas padora «lccienoBaHue miaa3Moiu3a U JEIUIa3MoJiu3a B
PACTUTEINIbHBIX KIIETKAX».

IIpakTnueckass padora «lV3yueHne [BUKEHUS [UTOIUIA3Mbl B
PACTUTEIIbHBIX KIIETKAX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccuMuIAIUS W TUCCUMIIIALIMS — JIBE€ CTOPOHBI MeTa0oym3Ma. THIbI
oOMeHa BeIIECTB: aBTOTPOGMHBIN U TeTepoTpOodHBIN. YdacThe KHCIOpOJa B
OOMEHHBIX Tpolleccax. JHEPreTuYeckoe oOecreyeHne KIETKH: MpeBpalieHue
AT® B o00meHHBIX mporeccax. {OEpMEHTATUBHBIM XapakKTep peakiuit
KJIETOYHOTO MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M
neiictBusa.  Kodepmentsl. Otnuuuss  (GepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. benku-akTHUBATOPbl U OCNKU-UHTHOUTOPHL. 3aBUCHMOCTH
CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT Pa3ITUYHBIX (PaKTOPOB.

[lepBuYHBIA CHHTE3 OpPraHUYECKHX BEIIECTB B KiIETKE. DOTOCHHTES.
AnoxcueenHulll U oKkcueenHvllti pomocunmes y oaxmepuu. Ceemocoouparoujue
nueMeHmsl U NUSMEeHMbl pPeaKyuoHHo2o yeHmpa. Poib XIJIOPOILIacTOB B
nporuecce GporocunTeza. CBetoBas U TeMHOBas pasbl. @Pomoovixanue, Cs., Cs. u
CAM-munvt  ghpomocunmesa. llpogykTuBHOCTH  (oTOocWHTE3a. BrusHue
pa3TuYHBIX (AaKTOPOB HA CKOPOCTH (OTOCHHTE3a. 3HAUeHNE (POTOCUHTE3A.

XEMOCHHTE3. Pa3nooOpazue OPraHU3MOB-XEMOCUHTETHKOB:
HUTPUDUIIUPYIOIIHE OaKTEPHH, KeJIe300aKTepun, CepoOaKTEPUH, BOAOPOTHBIC
OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHa3poOHbIe opraHu3Mbl. Bunbl Opoxkenus. [IpoaykTel OpokKeHUS U HX
WCITOJIb30BAHUE YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTEN OOJIC3HEH.

AspoOHbBIE OpraHu3MBlI. Oranbl SHEPreTUYECKOrO oOMeHa.
[TogroroBuTenbHBIM 3Tamn. IJTHMKOIM3 — OECKHUCIOPOJHOE PACIICTUICHUS
[JIFOKO3BI.

buonoruyueckoe oKHCIECHUE, WM KIIETOYHOE JIbIXaHue. Poiab MUTOXOHApUI
B mpoleccax OHOJOTHMYECKOTO  OKHCIeHHUsA.  Llukimuyueckue  peakiuu.
OxucnurensHoe (ochopunupoBanue. Ouepeus MeMOPAHHO20 2padueHma
npomonos. Cuumes AT®.: paboma npomonnou ATD-cunmasvl. [lpenmyiecTa
a’poOHOr0 MyTH OOMEHa BEIIECTB IMepes aHa’poOHBIM. IH(HEKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.



JleMmoHCcTpanumn

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumer u cxembl:  «DOTOCHHTE3», «DHEPreTHUCCKUH OOMEHY,
«buocunTtes 6enkay, «CtpoeHne GpepMeHTa», « XEMOCHHTES).

O6opynoBanue: CBETOBOM MHKPOCKOII, o0opynoBaHue JUISL
MIPUTOTOBJICHUS] TOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3yueHue KaTaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UITH KaTajasbl)y.

Jlaboparopnasi padora «l3ydeHue GHepMEHTATUBHOTO pACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlaboparopnasi pabora «CpaBHeHHe mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB OPOKCHUS U JbIXAHHS.

Tema 7. HacsienctBeHHass uHGOpMaLMs U peajin3anus eé B KiIeTKe

Peakuun wmatpudHoro cuHte3a. I[IpuHIUI ~KOMIUIEMEHTApHOCTH B
peaknusX MaTpUYHOTO CHUHTe3a. Peanmsarusi HAclIeICTBEHHOW HWH(OpPMAIIUU.
I'enernueckuit koxa, ero cBorcrBa. Tpanckpunuus — Marpuulsli cuHTe3 PHK.
[IpyHUMOBI  TPAHCKPUIILIMU:  KOMIUJIEMEHTAPHOCTb, AHTUIAPAJUIEIbHOCTD,
acuMMeTpu4HOCTb. Co3pesanue mampuunvix PHK 6 aykapuomuueckou xnemke.
Hexooupyiowue PHK.

Tpancnsuus u e€ sranel. Yyactue tpancnoptasix PHK B OuocunTese
Oenka. YcnoBusi OwocuHTe3a Oenka. KoampoBanue aMuHOKHCIOT. Pomb
prubocom B OMocuHTE3€ OelKa.

Cogpemennvie npedcmasieHus o cmpoenuu eeHos. Opranuzaisi TeHoMa y
MIPOKAPUOT U 3YKApHUOT. Perynsnus akTUBHOCTU T€HOB y MPOKApUOT. ['unoresa
onepona (®. XKako0, XK. Mano). Moznexynsaprvle mexanuzmvl IKCNPeCCcull 2eH08
y aykapuom. Ponv xpomamuna 6 peeyrayuu padomul 2eHog. Perymnsuus
O0OMEHHBIX MPOIEeCCOB B KieTke. KiieTtounsblii romeocTas.

Bupycel — HekneTouHble (GOpPMBI JKM3HM M OOJMraTHBIE Mapa3UTHI.
CtpoeHre TPOCTBIX U CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
HKuznennviii yuxn J[HK-codepocawux supycos, PHK-cooepoicawux eupycos,
baxmepuogazos. Obpamuas mpaHcKpunyus, peeepmasd, Unmezpasd.

BupycHbsie 3abosneBaHus 4YeloBeKa, >KUBOTHBIX, pactenuil. CIIN],
COVID-19, connanbHple 1 MEIUIIMHCKHIE TIPOOIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuiux maccusos («bigdata»)
CMPYKMYPHLIX  Ouono2udeckux oanHvlx. Hanomexuonoeuu 6 oOuonoeuu u
meouyune. Ilpoepammupyemvie  @ynkyuu 6benkos. Cnocobvt OdocmasKu
Jlekapcms.

JdeMoHcTpanuu

IToptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUM.

TaOmuuer u  cxembl: «buocunre3 Oenkay», «['eHeTHUeCKUH KOO,
«Bupyce», «bakrepuodarmny.

IIpakTnueckas padora «Co3aHnue MOJIEINA BUPYCA».

Tema 8. ’KuzHeHHBIH HUKJ KJIETKH

Knerounslit nuki, ero mepuoasl U peryisuus. Wurepdaza u MuTo3s.
Oco0OeHHOCTH TpoIleccoB, MpoTeKaroux B uHtepdasze. [loAroToBka KIeTKu K
neneHuto. Ilpecunrernueckuid  (MOCTMUTOTHYECKUN), CHUHTETHYECKUM U
MOCTCUHTETUUECKUH (MTPEMUTOTUUYECKHUI) IEPHOIbl HHTEP(DA3bI.

Marpuunbiii cunre3 [JHK — permmkanus. [punuuns! pernmukanun JJHK:
KOMIIJIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTUIAPAIIICIBHOCTD.



Mexannsm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Teromepsl u

TeaoMepas3a. XPOMOCOMHBIM Ha0Op KIETKHM — KapuOoTuIll. JMIUTIOMAHBIA U
raryloONIHBIA  HAa0Opbhl XpoMOcOM. ['oMosnoruunbie XpoMocombl. [lomoBbie
XPOMOCOMBI.

Jlenenne kieTku — MuUTO3. CTagud MHUTO3a W MPOUCXOJSIINE B HHUX
nponecchl. Tumnsl MuTo3a. KaproknHes u uTOKUHE3. bruogornueckoe 3HaueHUE
MHTO3A.

Perynsiuusa MutoTrueckoro nukia kiaetku. [Iporpammupyemast kieTouHas
e — armomnTo3.

Krnerounoe simpo, XxpoMocoMbl, (GyHKIIMOHANIbHAS T€HOMUKA. Mexaruzmbl
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kiemox. «l{ugposas
K1emKay — ouourgopmamuyeckue mooenu GyHKYUOHUPOBAHUS KIeMKU.

JlemoHcTpanuu

Tabmumer 1 cxeMbl: «KWU3HEHHBINH UK KICTKH», «Muto3y», «CTpocHue
xpoMocomy, «Pemmukanus JJTHK».

O6opynoBaHHe: CBETOBOM MHKPOCKON, MHKpompenapaTel: «MHTO3 B
KJIETKaX KOPEIIKa JIyKay.

JlaGopaTtopnass  pabora  «/3yueHne XpOMOCOM Ha  TOTOBBIX
MHKpOIpernapaTax».

JlaGopaTopnasi pabora «HaOmomeHme muTOo3a B KIETKaX KOHYHMKA
KOpelIKa Jiyka (Ha TOTOBBIX MUKpOIIpenaparax ).

Tema 9. CTpoenue u GyHKIUM OPraHM3MOB

buonornueckoe pazHoobpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBbI.

OCOOCHHOCTH  CTPOCHHUS W KU3HEACATEIBHOCTH  OJHOKJIECTOYHBIX
OpraHu3MoB. bakTepuu, apxeu, OJHOKJICTOUHBIE TPUOBI, OIHOKICTOYHBIC
BOJIOPOCJIH, APYTUE MPOTUCTHI. KOJIOHNATbHBIE OPraHU3MBI.

B3anMocBsA3p 4acTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OopraHsl U
CHUCTEMBI OpraHoB. Opranus3M Kak e€JIMHoe 11emoe. ['oMeocTas.

Tkanu pacrenmit. Tumbel pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHas,
MMOKPOBHAs, MPOBOJAINAS, OCHOBHAs, MexaHu4eckas. OCOOCHHOCTH CTPOCHHS,
(GYHKIUH 1 pacnoIOKEeHHS TKaHEH B OpraHax pacTeHHM.

TkaHM )KMBOTHBIX Y YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEW: SMUTEINAIIbHAS,
COCIMHUTEIbHAS, MbIIIeUHas, HepBHasA. OCOOCHHOCTH CTpOeHUS, (QYHKIUH H
PacCIOJIOKEHUSI TKAHEW B OpraHax »KWBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble W T€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBbl OPTraHOB J>KMBOTHBIX M YeyioBeKa. DYHKIHUU OpPraHOB U CHUCTEM
OpPraHoB.

Onopa tena opranuzmoB. Kapkac pacrenuii. CkeneTbl OJJHOKJIETOYHBIX U
MHOTOKJICTOUYHBIX HWBOTHBIX. HapykHblii U BHyTpeHHUM ckener. CTpoeHue u
TUIBI COEAMHECHUST KOCTEM.

JIBmkeHne oOpraHu3MoB. JIBM)KEHHE OJIHOKJIETOYHBIX OpPraHU3MOB:
aMEOOMHOE, )KTYTUKOBOE, peCHUYHOE. JIBM)KEHHE MHOTOKJICTOUHBIX PACTEHUMN:
TPONU3Mbl M HACTHUM. JIBH)KEHHE MHOTOKJIETOYHBIX XHWBOTHBIX W YEJIOBEKA:
MbItieyHast cucrema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanue opranusMoB. llornomieHne BOJBI, YIJAEKUCIOrO raza |
MHUHEpPaAIbHBIX BEIIECTB pacTeHUsIMU. [IuTaHue KMBOTHBIX. BHYTpHUIONIOCTHOE
M BHYTPHUKIIETOUHOE THIlEBapeHue. IIuTaHue TmMO3BOHOYHBIX KUBOTHBIX.
Otnenbl  OUIIEBAPUTEIBLHOTO  TpakTa.  lIuiieBapuTeNbHBIE  YKEJE3Bbl.
[TumeBapuTenbHasl CUCTEMA YETIOBEKA.



Jpixanne opranu3moB. JlpixaHue pacteHuil. JlpIxaHu€ IKUBOTHBIX.
Huddysus razoB yepe3 NOBEpXHOCTh KieTkU. KoxkHoe apixanue. [IpixaTenbHas
MmoBepXxHOCTh. JKabepHoe u mnéroyHoe apixaHue. JIpIXxaHHWe TMMO3BOHOYHBIX
’KUBOTHBIX M YEJOBEKA. OBOJIIOIUOHHOE YCIOXHEHHE CTPOCHUS JETKUX
MO3BOHOYHBIX JKMBOTHBIX. JIpIxaTenpHass cucTeMa 4YenoBeka. MexaHusm
BEHTWIALIMM JIETKUX Yy NTHI W MICKONUTAKOMNX. Perynsnus abIXaHus.
JlpixaTenpbHbIC 0OBEMBI.

TpaHcoOpT BEWIECTB y OPraHu3MOB. TPaHCHOPTHBIE CUCTEMBI PACTECHUM.
TpaHcnopT BemEeCTB y XKUBOTHbIX. KpoOBEHOCHass cucrema W €€ OpraHbl.
KpoBeHocHasi cucteMa NO3BOHOYHBIX KHUBOTHBIX U uenoBeka. Cepue,
KPOBEHOCHBIE COCYABl W KpoBb. Kpyru KpoBooOparieHusi. DBOIIOIMOHHBIE
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX >KHUBOTHBIX.
Pabora cepana u e€ perymsus.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Beigenenune y
#KUBOTHbIX. CokpatutenbHble Bakyosd. Opranbl BbiaeneHus. DuibTpanus,
CeKperuss M O00paTHOE BCAChIBAHME KaK MEXaHW3Mbl pPaOOThI OpPraHOB
BblJeieHUA. CBsI3pb MOJOCTH TeJa C KPOBEHOCHOM M  BBIIEIUTEIbHOMN
cucreMaMH. BpleneHne y IO3BOHOYHBIX >KMBOTHBIX W 4YesnoBeka. [loukw.
Crpoenune u pyHkimonrpoBanre Heppona. OOpa3oBaHHEe MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3alllUTa Y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepwii W NMCTHI TPOCTEHIMX. 3alUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. CpeacTBa nacCUBHOM M XMMUYECKOU 3aIUThI. DUTOHIUIBI.

3ammra y MHOTOKJIETOUYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amuTa opranu3mMa ot 6osnesnei. immyHHas cucrema yenoBeka. Kietounsiii u
TYMOpPaJIbHBIA UMMYHUTET. BpOXIE€HHBIN U TPUOOPETEHHBIN criennPuIecKuit
UMMYHHTET. Teopusi KIIOHAIbHO-ceNeKTUBHOTO MMyHuTteTa (I1. Dpnoux, @. M.
bepuer, C. Tonerasa). BocnanmurenbHble OTBETbl OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocte u peryisanus |y opraHusMmoB. Paszapaxumocts y
OJIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3npaxuMocTe U peryisdamus y
pacteHuii. POCTOBBIE BEMIECTBA U X 3HAYCHUE.

HepBuas cucrema u pednektopHasi peryisiusi y >KHUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. JBOJIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX KWUBOTHBIX.
Pednexc u pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

I'ymopanbHas peryiasiuus ¥ SHAOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3auMocBs3b HEpBHOW M 3HIOKPUHHON cucteM. [unotanamo-runoduszapHas
cucrema.

JdeMoHcTpanuu

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

Tabmuupel u cxembl: «OIHOKIETOUYHBIE BOJOPOCTN», «MHOTOKIETOYHBIE
Bofopocin», «baktepun», «lIpocreitmme», «Opranbl BETKOBBIX PACTCHUIN»,
«CucremMbl OpraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cuctemMbly, «CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOM IIACTUHKN», « TKaHU KUBOTHBIX», «CKEIET 4eOBEKay,
«ITmmeBapurenpHas cucremMa», «KpoBeHocHas cucrema», «JlpIxaTenpHas
cucrema», «HepBHas cucrema», «Koxa», «MplmeyHas cucTema,
«BpraenurenbHas cucremay, « QHIAOKpPUHHAsA cucTtemay, « CTpOCHHE MBIIILBDY,
«mmynuter», «KumeuHononoctHele», «Cxema TIMTaHUS  PACTCHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPHI»,



«Crpoenue mianapun», « BHyTpeHHEe CTpOCHHE NOKAEBOTO 4epBs», «HepBHas
cuctemMa peio», «HepBHas cucrema garymkuw», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHag cucrema nrTuny, «HepBHas cucrema
MJIEKOTUTaromux», «HepBHas cuctema yenoBeka», «Pediaexey.

O6opynoBaHue: CBETOBOH MHKPOCKOII, MUKPOTIPETIApaThl OTHOKJICTOYHBIX
OpraHu3MOB, MHKpOMpenaparbl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
HACEKOMBIX, UTJIOKOKHX, JKUBBIC IK3EMIUISIPbl KOMHATHBIX PacTeHUH, repOapuu
pacTeHHMIl pa3HbIX OTJEIOB, BIAXKHbIE Mpenaparbl >XUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMA OECTO3BOHOYHBIX WBOTHBIX, CKEJIET 4YEeIOBEKa,
o0opynoBaHuE IS JIEMOHCTPAIMM TIOYBEHHOTO W BO3AYIIHOTO THTAHUS
pacTeHUl, pacHierIeHUs] Kpaxmaia U OelIKOB TOJa JeHCTBUEM (PEpMEHTOB,
o0opynoBaHWE i JCMOHCTPAllMA OMBITOB 10 HW3MEPEHHUIO >KHU3HEHHOMN
€MKOCTH JIETKUX, MEXaHWU3Ma JbIXaTEJIbHbIX JIBH)KEHUM, MOJEIU TOJIOBHOTO
MO3ra pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHEel pacTeHUI.

JlaGopaTopHnas padora «/3yueHne TKaHel )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre opraHoB IBETKOBOT'O PACTEHUS».

Tema 10. PazMmHokeHUe M pa3BUTHE OPTAaHU3MOB

@dopMbI pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKJII0Yasi BET€TaTUBHOE) U
noioBoe. Buabsl 0ecnosoro pa3MHOXKEHHUS: MOYKOBAHHE, CIOPYJISALUS,
(dbparmMeHTanus, KIOHUPOBAHUE.

ITonoBoe pazmuoxkeHue. [lonoBbie KiIeTKHU, WK rameTsl. Meiio3. Craauu
Mmeno3a. IloBenenune xpomocom B menosze. Kpoccunrosep. buonornueckui
CMBICII MEHO03a U ITOJI0BOIO Ipouecca. Meno3 u ero MecTo B JKM3HEHHOM LIUKIIE
OpPraHu3MOB.

[IpenzapoasimeBoe pa3zButue. ['ameTroreHe3 y KUBOTHBIX. IloJiOBbIE
xene3pl. OOpa3zoBaHME U pa3BUTHE TMOJOBBIX KieTOK. CrepMmaroreHe3 u
ooreHe3. CTpoeHHE MOJOBBIX KIETOK.

OmogoTBOpeHHEe M AMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. CrOCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHUS —
HayKa O pPa3BUTHH OPraHu3MoOB. Mopgocenes — 00Ha u3 2i1asHuIx npoodem
amobpuonocuu. Konyenyus mopghocenos u mooeru mopgoeenesa. Cramun
AMOpHOTEeHE3a JKHMBOTHBIX (Ha TmipuMepe Jsarymku). JlpoOnenue. Tumsbl
apoOneHus. /lemepmunuposannoe U — HeOEPMUHUPOBAHHOe  OpobIieHue.
bracmyna, munet 6nacmyn. OCOOCHHOCTH ApOOJCHUS MJIICKOTHUTAIOIINX.
3apoabllieBble JMCTKU (TacTpyssiiusi). 3akiajka OpraHoB W TKaHEH U3
3apOJBIIIEBbIX JINCTKOB. B3anmHOEe BIMAHME YacTed Pa3BUBAIOLIETOCS
3apojpliia (AMOpUOHATBHAS UHAYKIIMS). 3aKiIa/iKa MjIaHa CTPOCHUS KUBOTHOTO
KaK pe3yJbpTaT HEepapXUYeCKUX B3aMMOJCHCTBUN T€HOB. BinusHue Ha
AMOPUOHATILHOE PA3BUTHUE PA3IMUHBIX (DAKTOPOB OKPYIKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTaoMOpuoHanbHbIN mepuos. [lpsimoe u
Henpsimoe pas3BuTue. PasButue ¢ meramopdo3oMm Yy OEClO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOJOrHYeckoe 3HAYEHHE MPSMOrO0 M HEMPSMOro
pPa3BUTHUA, UX PACOPOCTPAHEHHE B MpHUpoae. TUIbl pocTa )KUBOTHBIX. PaKTOPHI
pPEryJsiiuu poCTa >KUBOTHBIX U uenoBeka. Craguu MOCTIMOPHOHATBLHOTO
pa3BUTHA y )KUBOTHBIX U uenoBeka. [lepronbl oHTOreHe3a yenoBeka. CtapeHue
U CMEPTh KaK OMOJIOrMYECKUE MPOIECCHI.

Pasmuoxenue u pasutue pacreHuit. 'amerodpur u cnopodurt. Meiio3 B
KU3HEHHOM IHUKIe pacTeHuid. OOpa3oBaHHWe CIOp B TMpoliecce Meio3sa.
I'ametorenes y pactenuii. OIIOJOTBOPEHUE M PAa3BUTHUE PACTUTEIBHBIX



opraHu3MoB. J[BOIHOE OIJIOIOTBOPEHKE y IIBETKOBBIX pacTeHmit. OOpa3oBaHue
Y Pa3BUTHUE CEMEHU.

MexaHu3Mbl PEryJIAIUA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JeMoHcTpanuu

[Toptpetsi: C. I'. HaBamun, X. [lInemas.

Tabmumer 1 cxembl: «BereratuBHOE pa3MHOXKEHHE», « THIbI GecIoaoro
pa3sMHOXEHUD», «PasMHOXEHHE XITaMUAOMOHAIb», «Pa3MHOXKEHNE 3BIIICHBDY,
«PazmHoxkenue  ruape», «Meno3z», «XpoMocombl», «l'ameToreHesy,
«CtpoeHue AMIEKIEeTKN U criepMaTo3onia», «OCHOBHBIE CTaJIMM OHTOTEHE3a,
«IIpssmoe m Henmpsimoe pazButue», «Pa3zBuTme Maickoro xyka», «Pa3Burne
capanun», «Pa3Butue mArymkm», «/IBOWHOE OIIOAOTBOPEHHUE y LBETKOBBIX
pacteHuit», «CTpoeHue CeMSH OJHOAOJBHBIX M JBYJOJIbHBIX PacCTEHUI,
«KW3HEHHBI MUK MOPCKOM KamycTb», <« KWU3HEHHBIA WHKI MXay,
«OKu3HEeHHBIN NHUKII NAITOPOTHUKAY, <« KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHKPOCKOTN, MUKpPOIpENaparThl SIMIEKIECTOK H
CIIEpMATO30UI0B, MOAENb «L[UKI pa3BUTHS JIATYLIKI.

JlabopaTopnasi pabora «l3yyeHue CTpOEHHUsSI TOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPEINApaTaxj».

IIpakTnueckass padora «BbIsIBIIEHHE NMPU3HAKOB CXOJCTBA 3apOJbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass paGora «CrpoeHue OpraHoB pPa3MHOXKEHHUS BBICIINX
pPacTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M U3MEHYHMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUS W pa3BUTUS TE€HETUKU Kak Hayku. Paboter T
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. Komnbrora, H. M. BaBunosa, A. H. benosepckoro, I'.
J. Kapneuenko, 0. A. ®ununyenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TEHETMYECKHE TIOHATUS W CHMBOJBL. | OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U
PEIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAs JUHUS, THOPHUIBI,
reHotur, (eHoturn. OCHOBHBIE METOABl TEHETHKU: THOPHUIOIOTHYECKUH,
IUTOJIOTUYECKUI, MOJICKYJIIPHO-TEHETUYECKHU.

JdeMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsos, H. W.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununyenko, H. B.
TumodeeB-PecoBckuii.

Tabmuubl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopnass pabora «/[po3odpumna kak OOBEKT TI'E€HETUYECKUX
UCCIIEOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHuens — 3aKOH
eANHO00pa3usi TUOPHUIOB MepBOro mokoyieHus. l[IpaBuwino noMuHUpOBaHUS.
Bropoii 3akoH Menzaenss — 3aK0H pacllieruieHusl npu3HakoB. LluTonornyeckue
OCHOBBI MOHOTMOPHIHOTO CKpelIuBanus. [ unmoresa 4ucToThl ramer.

AHanu3upymoiee CKpEIIMBAHUE. ITpoMexyTOUHBIM XapakTep
HaclieoBaHusl. PaciiernyieHue npu3HakoB MPU HETIOJHOM JTOMUHUPOBAHUH.
JurubpunHoe ckpemuBaHue. Tpertuil 3akoH Menaens — 3aKoH

HC3aBUCHUMOI'O HaCJICaA0BaHUA IIPU3HAKOB. HPITOJIOFI/I‘I@CKH@ OCHOBBI
JII/IPPI6pPI21HOFO CKpCIINBAaHU:I.



CueruienHoe  HacienoBanue mnpuszHakoB. Paboter  T. Moprana.
CueruieHHOE HacleJ0BaHUE TE€HOB, HAPYIICHHE CIICTUICHUS MEXKIy TEeHAMHU.
XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH.

I'eneTnka noma. XpoOMOCOMHBIM MEXAHU3M ONPENEIICHHS Tos1a. AyTOCOMBI
U TIOJOBBIE XPOMOCOMBL. ['OMOramMeTHblii M  TETEPOraMETHBIM  MOJL.
['eHeTnueckass CTpyKTypa NOJIOBBIX XpoMoOcoM. HacienoBaHue npuU3HAKOB,
CUEIUIEHHBIX C TTOJIOM.

I'eHotnn kak wenocrHas cucrema. [lmeroTponusi — MHOKECTBEHHOE
JNEUCTBUE TeHa. MHOMXECTBEHHBINM ajuien3M. B3auMoIeincTBUE HeallIeIbHbIX
reHoB. KommiementapHocts. Onuctas. [lomumepus.

['eHeTHYEeCKUI KOHTPOJIb PA3BUTHSI PACTEHHUH, XKUBOTHBIX M YEJIOBEKa, a
Takke (DU3NOIIOTMYECKUX MPOIIECCOB, MOBEJACHUS M KOTHUTHUBHBIX (DYHKIIHU.
['eHeTnueckne MeXaHM3Mbl CHMOMOTEHE3a, MEXAaHU3Mbl B3aUMOJICHCTBHS
«XO3MH — Tapa3uT» U «XO35UH — MHKPOOMOM». ['eHeTWyecKkue acheKThI
KOHTPOJISI U U3MEHEHHUSI HACJIEICTBEHHOW HH(POPMAIIUK B TTOKOJICHHSIX KIETOK U
OpPraHu3MOB.

JlemoHcTpanuu

[Toptpersr: I'. Menaens, T. Mopran.

Tabmuuer u cxembl: «IlepBbiii U BTOpOU 3akoHBl Mennens», «Tperwit
3akoH  Mengens»,  «AHanu3upyloliee — cKpemuBaHue»,  «HemomHoe
JTOMHUHUpOBaHUE», «CIETUICHHOE HACJIEJIOBAHHWE MPU3HAKOB Y APO30(DUIIBIY,
«l'enetuka mona», «Kapuotun denoeka», «Kapuotum 1apo30QpuiIs,
«Kapuotnn  ntune», «MHOXKECTBEHHBIM —ajuienu3M», «B3aumoaencrue
TEHOBY.

O6opynoBanue: MoOJeNb IJs JEMOHCTpAIlMM 3aKOHOB €IuHOOOpa3us
rUOpUIOB TIEPBOTO TMOKOJCHUS W PpACHICTUICHHS TPU3HAKOB, MOJETb IS
JEMOHCTPALlMM 3aKOHA HE3aBHCHUMOI'O HACJIEAOBAHUS NPU3HAKOB, MOAEIb IS
JEMOHCTpPALMH CLEIJICHHOTO HACJIENOBAaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zodumnay.

IIpakTuueckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS y APO30(PUITBD».

IlpakTnueckass padora «l3yueHue pe3yabTaToB JAUTHOPHUIHOTO
CKpEIIMBaHUA y APO30(PUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue renotuna u cpeasl npu GopmMupoBaHuM (EHOTHUIA.
N3mMeHunBOCTh MpU3HAKOB. KayecTBEHHBIE M KOJUYECTBEHHBIE IPU3HAKHU.
Buabl N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIIEICTBEHHASL.

MopaudukannonHas HU3MEHYUBOCTh. Ponb cpensl B (opmMupoBaHuM
MOAU(PUKAITMOHHON U3MEHYUBOCTH. Hopma peakiuu MpU3HAKA.
Bapuarnmonnsiit psang u BapuanmonHas kpuBas (B. Moranncen). CpolicTBa
MOAU(PUKAIIMOHHON N3MEHYNBOCTH.

['enoTunuueckas U3MCHYMBOCTD. CBoiicTBa F€HOTUITNYECKOM
HN3MCHYNBOCTH. BI/II[BI FeHOTUIIMYECKOM HW3MEHYHUBOCTH: KOM6I/IHaTI/IBHaH,
MyTallMOHHAA.

KoMOnHaTuBHAss M3MEHYMBOCTH. MeEHO3 M IT0JOBOM mponecc — OCHOBa
KOMOMHATHBHON W3MEHYMBOCTH. POJIb KOMOWHATHMBHOM W3MEHYHUBOCTH B
CO3JaHHNH I'CHCTHYCCKOI'O p33H006p331/I}I B IIpcaciiax 0JHOro Buaa.

MYTaHI/IOHHaH N3MCHYUBOCTD. BI/I,Z[BI MYTaHHﬁI I'CHHBIC, XPOMOCOMHBLIC,
reHoMHbele. CHOHTaHHBIE U HWHAYLHHUPOBAHHBIC  MYTallHUH. }I,Z[epHI)IC )41
OUTOINIASMATUYCCKUC  MYTAllUU. ComaTtnueckne M  TIOJIOBBIC MyTalluu.
HpPI‘II/IHBI BO3HUKHOBCHUA MyT&IIPIfI. MYTaFCHBI U UX BJIHWAHUC HA OPraHU3MBI.



3aKOHOMEPHOCTH MYTAILMOHHOT'O IPOLECCa. 3aKOH TOMOJIOTUYECKUX PSAOB B
HacnencTBeHHoU nu3menunBocty (H.M. BaBunos). BHesniepHas U3MEHYHMBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, PONb SNUCEHeMUYeCKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabmumer m  cxembl: «Buasl wm3meHunBocTH», «MoaudukamuoHHas
W3MCHYHUBOCTEY, «KoMmOuHaTnBHAS U3MCHYHUBOCTHY, «Meiio3y,
«OmnomoTBopeHue», «l'eHeTMUecKne 3a0o0JieBaHUS  YeloBeKa», «Bumsr
MYTaL.

OO06opynoBaHue: JXUBBIC B repOapHbIC YK3EMILIIPhl KOMHATHBIX PACTCHUM,
pucyHkH (poTtorpadun) )KUBOTHBIX C PA3IMYHBIMU BHIAMH U3MCHYMBOCTH.

JlaGopaTopHhas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTU. [locTpoeHHMe BapHallMOHHOTO psga M
BapUALIHOHHOUN KPUBO».

I[pakTuueckas padora «Myrtammu y aApo3oduiasl (HA TOTOBBIX
MHUKpOIpenaparax).

Tema 14. I'eneTnka 4esioBeKa

Kapuotumn yenoBeka. MexayHapoHast mporpaMma HUCCIIEI0BaHNUS TEHOMaA
yeimoBeka. MeToapl  HM3yYCeHMS TE€HETMKM YEJIOBEKA: TI€HECAIOTHYECKU,
OJIM3HEIOBBIH, LIUTOTEHETUYECKUIA, MOMYJISIHUOHHO-CTATUCTUYECKU U,
MOJICKYJISIPHO-T€HETUYECKUH. CoBpeMeHHOE ONpPENICJICHUE  TECHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IIOMOIIBIO
[1I1P-ananu3a. HacnencTBeHHbIe 3a00JICBaHUSA  YCIOBEKa. [ C€HHBIE U
XpPOMOCOMHBIC  0OJIE3HH  4YeJOBEKa. bonesnn ¢ HacienCTBEHHOU

MPEAPacCIONOKEHHOCTBIO. 3HayeHue MEIMITUHCKOM TE€HETUKH B
MPEOTBPAICHUN U JICYCHUH N'eHETHYECKUX 3a00JIeBaHUU desloBeKa. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CTBOJIOBBIC KJICTKH. ITonsiTue

«TEHETUYECKOTO Tpy3a». OITUYECKHE AacCHeKThl HCCIeOBaHUN B 00JacTH
PEIaKTUPOBAHUs FT€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (HakTOphl TOBBIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy W XHUMHYECKOMY  3arpsi3HEHHMIO  OKpPYXKalolled  Cpelbl.
I'eneTnueckas npeapacnoyioKEHHOCTh YEJIOBEKA K ITATOJIOTHSM.

JdeMoHcTpanuu

Tabmuue! u cxemsbl: «Kapuortun yenosekay, «MeToabl U3yUeHUsI TEHETUKH
yesioBekay, «I 'eHeTnyeckue 3a00JeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKanus W CeJIeKIUs. 3apOXkKIACHUE CEIEKIMU W JTOMECTUKAILIHH.
Yuenne H. W. BaBunoBa o IleHTpax MNPOUCXOXKICHHS W MHOT000pa3us
KYJIbTYPHBIX pacTeHUM. Posib celeKunu B CO31aHUU COPTOB PACTEHUU U IOPOL
#KUBOTHbIX. CopT, Mmopoaa, IUTaMM. 3aKOH TOMOJIOTHUYECKUX pPSAIOB B
HacueACTBeHHOM wu3meHunBoct H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM padoThI.

Metoasl ceneKMOHHOW pPaboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIM U
UHAUBUIYANbHBIA.  JTanbl  KOMOMHANMOHHOW  cenekiuu.  McneiTanue
OpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TMOMOIIbIO OLEHKH
(deHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMolbio aHanu3a JIHK.

NckyccTBeHHBIM  MyTareHe3 Kak METOJ  CeJeKIMOHHOM  paloThl.
PaguanmoHHbli M XUMHYECKUMA MyTareHe3 Kak WCTOYHUK MyTalud Y



KyJIbTYpHBIX ()OpM OpraHu3MOB. Vcmosb30BaHME T€HOMHOTO PETAKTUPOBAHUS
1 MeTo10B pexomOuHaHTHBIX JIHK nis momydenuss ncxoqHoro Marepuana Jjis
CEJICKIINH.

[Tonyuenue MOJIUIIIOUIOB. BuyTtpusugoBas ruOpUAN3ALINSL.
brmuskoponcTBeHHOE  cKpemmBaHWe, WM WHOpuAWHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero nmpuuuHbl. Mcnosib3oBaHue
reteposuca B ceneknuu. Otnanénnas rudbpuausanus. [Ipeogonenne 6ecruroams
MEXKBHUJIOBBIX THOPUIOB. JIOCTHXKEHHMS CEJIEKIMU PACTCHUHW U JKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3yYeHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX pPAaCTECHUMN
M HUX JUKAX PpOAWYEHd IS CO3JaHMs HOBBIX COPTOB M THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX KYJIbTYp. H3yuenue, coxpaumenue u ynpaeneuue
2EHEMUYECKUMU  Pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YEeNAX VIYUUIEHUSL CYUeCMBYIOWUX U CO30aHUsl HOBbIX NOpPOO,
JUHUL U KPOCCOB, 8 MOM YUCAe C NPUMEHEHUEeM COBPEMEHHbIX Memooo8
HAYYHBIX UCCTIe008AHUM, NEPed08blX Uel U NepCneKmuBHbIX MexHOI02Ul.

JleMmoHcTpanuu

IToptpers: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, I1. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmumer u  cxembl: «LleHTpBI TPOUCXOXKICHHS W MHOro00pa3us
KYJIbTYPHBIX PacTeHUI», «3aKOH TOMOJOTHMYECKHX PSIZIOB B HACJIECACTBEHHOM
M3MEHYUBOCTH», «Metonbl cenekium», «OTmnaléHHas THOpUIU3AIUY,
«MyTtarenes».

JlaGopaTtopnasi pabGora «l3ydyeHue COPTOB KyJIbTYpHBIX PAcCTEHUU H
MOPOJ AOMAITHUX KUBOTHBIX.

JlaGopaTopHas padora «/3ydeHre METOJ0B CEJICKIIMU PACTCHUI».

IIpakTnueckas padora «IIpuBUBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOJIbI U JOCTHMIKEHUS CEJEKIMU PAaCTeHUH U
KUBOTHBIX  (HAQ  CEJIEKIMOHHYIO  CTaHIMUIO,  IUIEMEHHYIO bepmy,
COPTOHUCIIBITATCIIbHBI YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OPAaTOPHIO
arpOyHMBEPCUTETA UJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHosorusi ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKTHI, UCIOJIB3yeMble B OMOTEXHOJOTUM, — KIIETOYHBIE M TKaHEBHIC
KyJbTYpPbl, =~ MHUKPOOPTraHM3MbI, WX  XapaKTepuCTUKa. TpaaunvoHHas
OMOTEXHOJIOTHS: XJICOOTIeUeHHE, IIOJyYCHHE KHCIOMOJIOYHBIX ITPOJIYKTOB,
BUHOJIeue. Mukpoouosorudeckuii cuaTe3. OOBEKTH MUKPOOHOIOTHYECKHUX
texHosorui. [Ipon3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTMH M UHCTPYMEHTOB LI€JICHANIPABICHHOTO M3MEHEHUS
W KOHCTPYUPOBAHUSI TE€HOMOB C II€JIbIO TMOJIYYCHHS] OpPraHu3MOB U UX
KOMIIOHEHTOB, COJCPIKAINX HE BCTPEUAIOIIUECS B IPUPOJIC OMOCHHTETHYECKHIE
MyTH.

Knerounas naxenepus. MeToabl KyJbTyphl KJIETOK U TKaHEW paCTCHUU U
KUBOTHBIX. Kpuobanku. ComaTuueckas THOpHAM3ALUS M COMATHYCCKUMA
amOpuorenes3. Mcnosib3oBaHKe TaIlIOWIOB B CEJICKIMH pacTeHuu. [lonyuenue
MOHOKTIOHAIbHBLX anmumerl. Hcnonv3oeanue - MOHOKIOHANbHLIX u
NOJUKIIOHANIbHBIX aHmumenl 6 Meouyune. VICKyCCTBEHHOE OIUIOJOTBOPECHHE.
PexoHCTpyKIMsT ~ SIMUEKIETOK U KJIOHUPOBAHME  JKMBOTHBIX.  MeToj
TPaHCIUIAHTALNH SIJIEp KIETOK. TexHono2uu 0300posienus, Kyabmusupo8anus u
MUKDOKIIOHATILHO2O PASMHONCEHUS CebCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMocomMHasi U TeHHas WHXeHepus. VICKyCCTBEHHBIN CHHTE3 reHa u
koHcTpyupoBanue  pexkomOuHaHTHBIX  JIHK.  Coszdanue  mpamnceenmvix



opecanusmosg. JIOCTHKEHUS H TMEPCHEKTUBBI XPOMOCOMHOW M  T'€HHOU
WHXEHEPUH. DKOJOTUUECKUE U ATUYECKHUE TPOOJIEMbI TeHHON MHKEHEPHUHU.

Menunuackue OwnorexHomoruu. l[locTreHomHass mmdpoBas MeEAUITMHA.
[MI[P-nuarnoctrka. MeTaOOJIOMHBIA aHAIU3, TEHOLICHTPUYECKUM aHaIu3
MpOTEOMA YEJIOBEKA I OLEHKM COCTOSIHHS €ro 340poBbi. lcmomp3oBanue
CTBOJIOBBIX KJIETOK. TapretHas Ttepamnusi paka. 3D-OvouHKEeHEepUs s
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHMA, CO3TaHUS
KOMILUIEKCHBIX TKaHEW COYETaHUEM TEXHOJIOTUH TPEXMEPHOr0 OMONMPUHTHUHTA U
ckaddonauHTa 1715 peIIeHns 3a1a49 MePCOHATM3UPOBAHHON MEUITUHBI.

Coznmanve BEKTOPHBIX BAKIIMH C IEJIbI0 0OECTICUCHHsS] KOMOMHUPOBAaHHOM
3amuThl 0T Bo30yauTeneit OPBU, ycTtaHoBieHHE MOJIEKYJISIPHBIX MEXAHU3MOB
¢dbynkuuonupoanusi PHK-comepkamux  BUpPYcOB, BBI3BIBAIOIIMX  0CO00
omnacHble 3a00JI€BaHUs YEJIOBEKA U dKUBOTHBIX.

JlemoHcTpanuu

Tabmuuet wu  cxemsl:  «Vcmonp30BaHWE  MHUKPOOPTaHU3MOB B
MPOMBILIJICHHOM  IPOU3BOACTBe», «Knerounas wunHxenepusi», «l'eHHas
VHXXECHEPUSD).

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTHH.
IIpakTnueckas padora «lloyyeHre MOTOYHOKUCIBIX MPOAYKTOBY.

JKcKkypeusi «buOTEeXHONOTMS — BaXKHEWIIas MPOM3BOJUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTBO)».
11 KJIIACC

Tema 1. 3apoxkaeHue U pasBuUTHE 3BOJTIONHUOHHBIX MPEACTABJICHUH B
OuoJ10ruu

OpomonmonHas teopuss Y. JlapBuHa. IlpeanocpUlKM BO3HMKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBwxynme cuiabl  3Bojonuu  BujgoB 1o Y. JlapBuHy (BBICOKas
MHTEHCUBHOCTh Pa3MHOKEHUS OpPraHW3MOB, HACJIE€JACTBEHHAs W3MEHUYHMBOCTD,
O60opn0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunTeTndeckoit Teopun 3Bomornuu (CTD). Helrpanbhas
Teopust dBosronuk. CoBpeMEHHas dBOJIIONMOHHASA OWOJOTHSA. 3HA4YCHUE
ABOJIIOIMOHHONW TEeOpHH B (OPMHPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa.

JleMmoHcTpanuu

IToptpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBwe, Y. Hapsun, C. C. YUerBepukos, U. U. IlImansraysen, Jx. XonaaeiH, /.
K. benses.

Tabmuuer u cxembl: «Cucrema sxuBoil mpuponsl (mo K. JluaHero)y,
«Jlectnunia xuBBIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOONICHN y pacTeHud u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyrta nyremectsus Y. Jlapsuna», «Haxomxku Y. [lapBuna», «Dopmsl
O00prOBI  3a  cymiecTtBoBaHue», «llopoasl romybOeit», «MHoroobpasue
KyJbTYpHBIX (opMm KamycTb», «llopompl moMamHUX KUBOTHBIX», «Cxema
oOpa3zoBanusi HOBbIX BumoB (mo Y. [apBuny)», «Cxema COOTHOIICHHS
JIBIKYIIUX CHJI 3BOJIOIUN», «OCHOBHBIE MOJOXEHUS CUHTETUYECKOW TEOPUHU
ABOJIOLINI.

Tema 2. MuUKpPo3BOIIOLNSA U €€ Pe3yJIbTATHI

[Tonmynsiuua Kak »BJeMEHTapHas eauHuna 3Botouud. CoBpEeMEHHbIE
METO/bl OIEHKM TE€HETUYECKOT0 pa3HOOOpa3usi W CTPYKTYpPhl MOMYJISIUH.



N3menenne rteHo(OHIA TOMYJIANMA KaK dSJIEMEHTAPHOE SBOJIOIMOHHOE
sBJICHHE. 3aKOH TeHeTnueckoro paBHoBecus [x. Xapnu, B. Baita6epra.

OneMmeHTapHbie (aKTOpPbl (IBUKYLIME CHIIBI) 3BOJIONUU. MyTallMOHHBIN
mporecc. KomOuHaTHBHAs W3MEHYMBOCTh. JIpeiid TeHOB — ciydailiHbIe
HEHAIpPaBJICHHBIC WM3MEHECHMSI YacTOT aulelied B momyasanusx. P ekt
OocHOBaTeNd. Ipgexm Oymouiniounoco eopaviuka. CHUdCEHUe 2eHemuyecKo2o
pasHoobpazus: npuduHvl u creocmeus. Ilpossenenue sghghexma opeiigha 2enos 6
oorvuwux u  manvlx  nonynayuax. Mwurpamun.  M3onMuus  MOMYIISIIHA:
reorpadudeckas (IpocTpaHCTBEHHAs), OMoIoTHYecKast (PEIPOIyKTUBHAS).

EctecTBennbiit oTO0p — Hampamistomuid ¢GakTtop 3Boionun. DopMbl
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTaOWIM3UPYIONINH, pPa3pbIBAIOIINI
(mm3pyntuBHbIi). [lomoBo#t 0T60p. BO3HMKHOBEHNE U BOIIONUS COIUATBHOTO
MTOBEJICHUS )KUBOTHBIX.

[IpucnocoOneHHOCT, OPraHU3MOB Kak pe3yiabTaT MHUKPOIBOIIOLHH.
Bo3HukHOBeHHEe  mpHUCTIOCOONIeHWN Yy  opraHu3MoB.  ApomMopdo3sl U
AIMOAaNTALIU Y. [Ipumepsl PUCTIOCOOICHHIA y OPraHU3MOB:
Mopdosoruueckue, (HU3NOJOTUUECKHE, OHMOXMMUYECKHE, TOBEACHUYECKUE.
OTHOCHUTENBHOCTH TPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kxputepum u cTpykTypa. BumooOpasoBanue Kak pe3yibTaT
MUKpOdIBOMIOIUHU. M3omsius — kirodeBoit paktop BumooOpaszoBanus. [lytu u
CIIOCOOBI BU1000pa30BaAHUS: aJJIONIATPUYECKOE (reorpaduueckoe),
CUMIATpUYecKkoe  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (IOJIUILIOMIU3ALINS,
rubpuauzanus). JJIMTensHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BomonMoHHONW OWONOTMU B  pa3palOTKEe HAYYHBIX METOJOB
coxpaHeHus: OnopaszHooOpazrsa. MUKPOIBOIIONKS U KOIBOJIIOIHUS MMAPAa3UTOB U
X Xo35eB. MexaHu3mMbl (HOPMUPOBAHHS YCTOMUMBOCTH K AHTHOUOTHUKAM U
criocoObl OOPHOBI ¢ HEH.

JdemoHncTpanuu

[Toptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabmumer 1 cxembl: «MyTallMOHHAs W3MEHYMBOCTHY, «llomynsmuoHHas
CTpyKTypa Buua», «Cxema mposiBIeHusi 3akoHa Xapau—BaiinOepray,
«JIBWKyIllIME CHUJIBI 3BOJIOLMNY», «JKOJOTMYECKAs] W30JIALUSA MOIYJISLHMA
ceBaHCKOU (popenm», «I'eorpaduyeckas U30JAMUS JTUCTBEHHUIIBI CHOUPCKONU H
JUMCTBEHHULIBI NaypcKoib», «llomyisaiuoHHbIE BOJHBI YHCICHHOCTH XUIIHUKOB
U KepTB», «Cxema JeWCTBHS €CTECTBEHHOTo oTOopa», «Popmbl OOpHOBI 3a
cyllecTBOBaHHe», «MHAycTpHalbHBIA MeNaHu3M», «KHUBbIE HCKOTIAEMBIEY,
«IToxpoBUTENBCTBEHHAsA OKpacka >XKUBOTHBIX», «lIpegynpexnaromas okpacka
KUBOTHBIX»,  «Duzmonorunueckne  amanrtanum»,  «lIpucnocobieHHOCTH
OpraHU3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepuu BHIa», «BUIBI-IBONHUKNY,
«Ctpyktypa BuUaa B npupoae», «CrnocoObl  BHUI000pa3oBaHUMY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BUJIOB JAHBIIIC,
«IKOJOTHYECKOE BUA000pa30BaHUe BUIOB CUHUID, «llomuImonabl pacTeHuiny,
«KamycTHO-peieuHbIit THOpUI.

O6opynoBanue: repOapuu pacTeHUM, KOJUJIEKIIMM HACEKOMbIX, dYyuesa
OTUI] U 3Beped C MpUMEpaMH pa3IUYHbIX MPUCIOCOOJICHUHN, Yyuyena MTULl U
3Bepeil pa3HbIX BUIOB, repOapuu pacTeHUN ONU3KUX BHJIOB, 0OPA30BaBIIUXCS
Pa3IUYHBIMU CTIOCOOAMH.

Jlaboparopnasi pabora «BplsiBIeHUE HU3MEHYMBOCTU Yy OCOOEH OJIHOTO
BUJIA».



Jlabopatopuasi paGora «IIpucrmocoOneHuss OpraHU3MOB U  HX
OTHOCHUTEINBHAS 11eJIeCO00Pa3HOCTH.

Jlaboparopunasi pa6ora «CpaBHEHHE BHIOB IO MOP(POIOTHUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJibTaThI

Mertoasl u3yueHus: Makpol3Bosionuu. [laneoHTonOrMYecKne METOAbI
u3ydeHus: osBomonuu. Ilepexomubie (GopMbl W (UIOTCHETUYECKUE PSIIBI
OpraHU3MOB.

buoreorpaduyeckue mMeToasl nzydeHus sBomonuu. CpaBHeHHEe GIOPH U
(dayHbl MaTepUKOB M OCTPOBOB. buoreorpaduueckue obmactu 3emin. Bumpl-
SHJEMUKHU U PEIIUKTHI.

OMOpHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(OJIOTUYECKHE  METOBI
M3YUYEHHS] HBOJIONMHU. ['€HEeTHYeCKre MEXaHU3Mbl HSBOJIOIMU OHTOTE€HE3a H
MOSIBJIICHUSI 3BOJIIOLIMOHHBIX HOBIIECTB. ['OMOJOTHYHBIE M aHAJIOTUYHBIE
opranbl. PynquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-T€HETUYECKHUE,
OMOXMMUYECKHE U  MATeMAaTHYEeCKHE METOJIbl  HW3YUYCHHUS  DBOJIIOIUHU.
['omonoruunsie reHbl. COBpeMEHHBIE METOJIbI TIOCTPOCHUS (HUITOTEHETUYECKUX
JEPEBHEB.

XpOMOCOMHBIE MyTaIlUU U SBOJIOLMS TEHOMOB.

OOmume 3aKOHOMEPHOCTH (TMpaBwia) HSBOMONUHU. [IpuHyun cmemsl

@yHKYUL. Heo6paTtumocTs SBOJIIOLMH. AnanTuBHas paauarus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOILIUM.
JdemoncTpanuu
[Toptpetsi: K. M. Bbap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkelb.
Ta0au1b! u CXEMBI: «DPUI0reHeTHYECKUMN s JIOIIIa W,

«ApxeonTepukcy, «3Bepo3yoObie smiepbl», «Creronedansny, «PurmoPuTH»,
«CeMeHHbIE TanoOpOTHUKWY», «buoreorpaduueckue 30HBI 3eminy», «lpeid
KOHTUHEHTOB», «PenukThl», «HavanbHble cTaguu SMOPHOHAIBLHOTO Pa3BUTHS
MMO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OPraHbD»,
«PynumenTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI  4YEJIOBEKAa U
muMnan3e», «l JaBHbIE HampaBieHUsS ABONIONUNY, «OOIMe 3aKOHOMEPHOCTH
SBOJIOLII.

O6opynoBanue: KOJUJICKIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISIKHA TOMOJIOTUYHBIX, aHAJOTUYHBIX, pYJAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJJIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble THMOTE3bl MPOUCXOXKICHUS KU3HM Ha 3emisie. AOUOTEHE3 U
naHcriepmusi.  JloHayuHble  TPEACTABICHUS O  3apOXKICHUU  >KU3HH
(kpearmmonn3M). ['HUmore3a MOCTOSHHOTO CaMO3apOXKACHHUS KU3HU U €€
onpoBepxkenre omnbitaMmu  ®. Pemu, JI. Cnamwmanuanu, JI. Ilacrepa.
[IpoucxoxneHne Ku3Hu U aCTPOOUOIIOTHSI.

OcHOBHBIE ~ JTambl  HEOpraHW4yeckol  sBomronuu.  [lnanerapHas
(reonoruyeckasi) SBOJIOLMA. XUMHUYECKas SBOJIONMSA. AOUOTEHHBIH CHUHTE3
OpraHnyecKkux BellecTB U3 Heopranmyeckux. OnbeiTr C. Mumnepa u I'. Opu.
OO6pa3zoBanue mnoiaumepoB u3 MoHomepoB. KoaunepBathHas rumnoresa A. .
Onapuna, rumnore3a mnepBuYHOro OyiboHa JIk. XonjelHa, TeHeTUYecKas
runoteza . Mémnepa. Pu6o3umbr (T. Yek) m rumoresa «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKHU.

Ucropus 3emnu u Meroapl €€ u3ydeHHs. Vckomaemble OpraHHyYecKue
octatku. ['eoxpoHonorus u e€ ™meroasl. OTHOCUTENbHAs M aOCOJIOTHAs
reoxpoHoJiorus. ['eoxpoHosiornueckas 1mKajia: 30Hbl, 3Pbl, IEPUOIbI, FTOXH.



Hauvanbnbie sTanbel opranmyeckoi sposrounu. [losgBiaeHne u 3BONOLUS
MEPBBIX KJIETOK. DBOJIIOIHS MeTa00IM3Ma. BO3HUKHOBEHNE TIEPBBIX AIKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHBIC OWOIUIEHKM KaK aHajior TepBbIX Ha 3emiie
coobmiecTB. CTpoMatonuTsl. [IpokaprOThI 1 SyKapHUOTHI.

[Tpoucxoxienue AYKapUoOT (cumbuorenes). DBOJIIOIIMOHHOE
MPOUCXOXKICHUE BUPYCOB. [IpOMCX0XAEHWE MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX IPYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATaIBI YBOIOIUN BRICIIUX pacTeHui. OCHOBHBIE apOMOP(O3bI
pacrenuid. Beixon pacreHuii Ha cymy. [losBieHHe CHOPOBBIX pPacTEHHM U
3aBoeBaHre uMHU cymu. CeMeHHble pacTeHus. [IponcxoxiaeHue IBETKOBBIX
pPacTEHUM.

OcHOBHBIC ATalbl BOJIONUN KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — TIOSIBJICHHUE COBPEMEHHBIX
tunoB. IlepBeie xopaoBble KUBOTHbIC. JKuU3HB B BOJEe. BOJIOIUSA
Mo3BOHOYHBIX. [Ipoucxoxknenue ampubuii u pentwmmit. [IpoucxoxaeHue
MieKkonuTaomux u ntul. [lpuHmun xmodeBoro apomopdosa. OcBoeHue
0€CT03BOHOYHBIMH M TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emiie MO 3paM W NEPUOJAM: apXel, MPOTEpPO30u,
Majgeo30i, Me3030i, KaifHo30u. OOmas xapakTepucTHKa KiIuMara |
re0JIOTHYECKHUX IpoueccoB. [losiBiieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBbie BEIMUPaAHUSI — SKOJOTHUECKUE KPU3HCHI Tpouwioro. [IpuyunHsl
U CIIEICTBUS MAacCOBbIX BhIMUpaHUN. COBPEMEHHBIN SKOJOTHUYECKUU KPHU3UC,
ero ocooennoctu. [Ipobiema coxpanenus 6nopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTemMa opraHudeckoro Mupa. [IpuHIumne kraccupukanumu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPTraHU3MOB.

JemoHcTpanuu

IToptpersl: @. Penu, JI. Cnamnanuanu, JI. ITactep, M. . Meunukos, A.
N. Onapumn, [x. Xongeitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmumer u cxemsl: «Cxema onbita @. Penny», «Cxema omnbita JI. IlacTepa
[0 M3YYCHHIO CaMO3apokJeHus xu3Hu», «Cxema ombita C. Mwumiepa, I
KOpwu», «ITanbsl HEOPraHUYECKOU IBOIOIUNY, «I €0XpOHOIOrHnYEcKas IKaiay,
«HauvanpHble 9Tanbl OpraHuyYeckoi sBodronUK», «Cxema 00pa3oBaHUs
YKapuoT MyTéM cumOHoreHeza», «Cucrema XKUBOW Mpupoas», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHnoputh», «OIHOKIECTOYHBIE
BOJIOPOCIN», «MHOTOKIETOYHbIE BoAopocan», «Mxwm», «llanopoTHUKNY,
«l'onocemenHbple pacTeHus’», «OpraHbl UIBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeimmey,
«Kumeunononoctueie», «Ilmockue dvepBu», «Unenucronorue», «PoiObD,
«3emHoBoaHBIE», «lIpecmpikarommecs», «IItumey, «MiekonuTarIIMe,
«Pa3ButHe XKHU3HU B apXEMCKOU 3pe», «Pa3BUTHE XU3HM B IPOTEPO30MCKOU
ape», «Pa3zBuTHe KHU3HM B NAIEO30MCKOM dpe», «Pa3Burue XU3HU B
M€3030MCKOM 3pe», «Pa3BUTHE XKU3HM B KalHO30MCKOW 3pe», «CoBpemMeHHas
CHUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pPACTEHUN Pa3IMYHBIX OTIENOB, KOJIJIEKIIMH
HAaCEKOMBIX, BJIQXKHBIE TIpenapaTrbl KHUBOTHBIX, PAaKOBUHBI MOJUIKOCKOB,
KOJUJICKIIUM WUTJIOKOXHUX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Yydesa NTHUI] U
3BEpei, KOJUIEKIIMU OKAMEHEJOCTEHW, TOJE3HBIX MCKOMAEMbIX, MYJISDKU
OPraHUYECKUX OCTATKOB OPraHU3MOB.



BupryaabHasa Ja0opatopHas padora «MoaenupoBaHHE —OIBITOB
Mwumiepa—tOpu 10  U3y4eHHI0O a0MOT€HHOIO0 CHHTE3a  OPTraHUYECKUX
COCIMHECHU B MIEPBUYHOMN aTMocdeper.

JlaGopaTopnass padora «/3ydeHune U omucaHWE HCKOMAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «lI3yueHue oCOOCHHOCTEW CTPOEHUS pPACTECHUU
Pa3HBIX OT/CIIOBY.

IIpakTnueckass  padora  «/3yueHue  0coOEHHOCTEH  CTpPOCHUS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIOIeHe3

Pa3znensbl 1 3agaun aHTpOMOa0rur. MeTo 1bl aHTPOMOJIOTHH.

CraHoByieHUE MPEICTABICHUN O MPOUCXOXKICHUH YeJIOBEKA. Peurno3xsie
BO33peHus. COBpEMEHHbIE HAYYHbIE TEOPUH.

CxoncTtBo uyenoBeKa C JKMBOTHBIMU. (CHCTEMATHYECKOE IOJ0KEHUE
yenoBeka. CBUIETENIbCTBA CXOJICTBA YEJIOBEKA C KMBOTHBIMHU: CPABHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHIECKHE, (bH3M0JI0r0-OMOXUMHUUYECKHE,
noBeneHueckue. OTauuus 4YejaoBe€Ka OT JKUBOTHBIX. [IpsAMoxoxkaeHue u
KOMILIEKC CBSI3aHHBIX C HUM MpPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOI
CUTHAJIBHOMN CHUCTEMBI.

JBuwxymue  cuiabl  ((akTOpel)  aHTpOIMOTeHe3a:  OMOJIOTHYECKHE,
conuanbHbie. COOTHOIICHHE OMOJIOTMYECKHX U COIHUAIbHBIX (DaKTOPOB B

aHTPOIOTECHE3E.
OcHoBHBIE CcTaauU aHTpororene3a. PanHue yenoBekooOpa3Hbie 00E3bsHBI
(IpOKOHCYJIBI) W paHHUE TOHTHUIBI — OOIIME TMPEIKH YETOBEKOOOpa3HBIX

00e3bsiH U JIOAC. ABCTPAJIONUTEKH — JBYHOTHE NpEIKH Jrojed. YemoBek
YMEIIbIA, TIEPBbIE W3TOTOBIICHUS OpyAuW Tpynaa. YeroBek NpsAMOXOISAIIAN U
MEepBBIM BBIXOJ Jrofed 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii —
o0l MpeoK HeaHAepTaIbCKOro YeJOBEKa U YeJoBeKa pa3yMHOro. YermoBek
HEAHJICPTAIbCKUM KaK BHUJI JIFOJECW XOJIOJHOTO Kiaumara. YemoBeK pa3yMHBIN
COBPEMEHHOI'0 THIIA, JACHUCOBCKMM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [TaneoreneTrka U najieoreHOMHKA.

DBOJIOLNS COBPEMEHHOTO 4elioBeka. EcTecTBeHHBIN 0TOODP B MOIMYJISIIIUAIX
genoBeka. MyTalMoHHBIM nporiece u noauMopdusM. [lomyasinoHHbIe BOJHBI,
apeid reHoB, Murpaius u «3pGeKT OCHOBATENS» B MOMYJIAIMIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. [loHdaTne o pace. bonplime packl: €BpOIEeOUIHAs
(eBpasmiickas), aBCTpaJo-HErpoujHas (SPKBAaTOpUAJIbHAsl), MOHTOJIOMAHAS
(a3uaTcko-amepuKaHckas). Bpemsi u myTu pacceieHusi 4elloBeKa Mo IJIaHeTe.
EnunctBo yenoBewecknx pac. HaydHas HECOCTOSTENBHOCTh pacu3Mma.
[Ipucnoco6eHHOCTh YeJIOBeKa K pPa3HBIM YCIOBUSM OKPYKAlOUIEH Cpelbl.
Bnusnue reorpaduueckoit cpenbl W npeida TeHOB Ha MOPQOJIOTHIO U
(bU3HOJIOTHIO YeJIOBEKa.

MexaucuuruiiHapHble  METOJbl B (u3uueckol  (OHMOIOTHYECKOM)
AHTPOMOJIOTMU.  DBOJIIOIMOHHAS ~ AHTPOMOJIOTMS. W MaJCOAHTPOIOIOTHUS
YEJIOBEUYECKUX MOMyIsuuid. buoconuanbHbele NCCIEA0BAaHUS IPUPOIBI YETOBEKA.
HccnenoBanrie KO3BOTIOLMH OMOJIOTMYECKOTO U COLIUATBLHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpertsr: Y. HapBun, JI. JIuku, 4. . Porunackui, M. M. I'epacumos.

Tabmuupr u cxembl: «MeToabl aHTPOMOJOTUNY», «[ OJTOBHOW MO3r
yenoBekay, «UenoBekooOpasHbie 00€3bsHBD», «CKeNeT YelIOBeKa M CKeJeT
muMnan3e», «PyIuMeHTBhl U aTaBU3MBbD», «JIBHUXKYyIIHME CUJIBI AHTPOIIOTEHE3ay,



«OBOJIIOLIMOHHOE JPEBO YEIIOBEKA», «ABCTPAIONUTEK», «UEIOBEK yMEIbIN»,
«HemoBek mpsAMoxonAmniy, «JleHncoBckuin uenoBek» «HeanaepTanbuby,
«KpomanboH1b», «IIpenku yenoBeka», «ITambl 3BOJIIOIUN YeT0BeKay, «Pachl
YEJIOBEKaY.

O6opynoBanue: MYJSDKA OKaMEHEIOCTeH, MPEIMETOB MaTephuaIbHOU
KyJbTYpbl TIPEIKOB 4eNIOBEKa, penpoayknuu (¢ororpaduu) KapTUH C
MudogorndyeckumMu u OUOJICHCKUMH CIOKETaMH TIPOUCXOXKICHUS YEIOBEKa,
doTorpadun HAXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeIOBEKa,
MOJIENIb Yepena 4eJIOBEKAa M Yepena IMMIAH3€, MOJENb KUCTH 4YelIOBEKa U
KUCTH IIMMITIaH3€, MOJIEJIH TOPCA NPEAKOB YEIOBEKA.

JlaGopaTopnass padora «l3ydyeHue OCOOEHHOCTEHM CTpPOECHHUS CKejeTa
YEJI0BEKA, CBSI3aHHBIX C MTPSAMOXOKICHUEM).

IIpakTnueckass padora «lV3yueHHe HSKOJOTMYECKUX  aJanTanui
YEJIOBEKaY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUIECHUSIX OPraHM3MOB M
HAJIOPTaHM3MEHHBIX CHCTEM C OKPY KaKIIeH cpeaou

3apoxaeHre W pa3BUTHE JKOJOTMH B Tpydax A. ['ymGompara, K. O.
Pynbe, H. A. CeBeprioBa, 3. I'ekkensa, A. Tedcnu, B. H. Cykauéna. Paznensl u
3a1a4u 3K0JIoruu. CBSI3b 3KOJOTUU C IPYTUMHU HAyKaMH.

Metonpt skonoruu. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B DKOJIOTHH:
NpUpOJHBIE W JabopaTopHble. MojaenupoBaHUE B HKOJIOTHU. MOHUTOPUHT
OKpY’KarolIel CpeIbl: JIOKATbHBIN, perHOHATBLHBIN U TJI00ATbHBIN.

3HaYeHUE HKOJIOTMYECKUX 3HAHUM MJIA 4YeJIOBEKa. JKOJIOIMYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBA3EH YEJIOBEYECTBA C MPUPOa0ri. PDOpMUPOBAHUE
JKOJIOTUYECKOM KYJIBTYPhI U 3KOJIOTUYECKON I'PAMOTHOCTH HACEJIEHUS.

JlemoHcTpanuu

[Toptpetsr: A. I'ym6ombaT, K. ®@. Pynbe, H. A. CeBepuios, O. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMmbl: «Pa3enbl sxoaoruny, « MeToapl sxonoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEObD).

JlaGopaTtopnass  pabdora  «/3yueHne  METOJOB  DKOJIOTHUYECKUX
HUCCIIETOBAHUI.

Tema 7. Opranusmsl U cpea OOMTAHUS

Okonoruuecknue  (pakToppl M 3aKOHOMEPHOCTH  UX  JICHCTBHUS.
Knaccuduxanusa sxonorudeckux (akTopoB: aOUOTHYECKHE, OWOTHYECKHE,
anTpornorennsie. O0IIMe 3aKOHOMEPHOCTHU JEHCTBUS SKOJOTUYECKUX (haKTOPOB.
[IpaBmiio wmunumyma (K. [nopenrens, 1. JIlu6ux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnueckue Qaktopsl. CBeT kak skojorumdyeckuid akrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI
pPacTEHH W JKMBOTHBIX N0 OTHOWICHWIO K cBeTy. CUrHanbHas pojb CBETA.
doTonepruoIn3Mm.

Temmneparypa kak skosjoruueckui daxrop. JleiicTBue Temmeparypbl Ha
opranusMbl. [IOMKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3MblL. JBPUTEPMHbBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocts kak skojornueckuid ¢akrtop. Ilpucrnocobiienus pacteHuit K
nojJiep>kaHuio BojHoro Oananca. Knaccudukaiusi pacTeHuid Mo OTHOIICHUIO K
Boze. [IpucrnocoOnenus KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEKUMA.

Cpenbl oOUTaHMSI OPTaHU3MOB: BOJHAS, HA3€MHO-BO3AYIIIHAS, TIOYBEHHAS,
rIyOWHHAs TOJMOYBEHHAs, BHYTPUOPraHu3MeHHas. DU3NKO-XUMUYECKHUE



0COOCHHOCTH cpejl oOuTaHusi opranu3moB. [IpucnocoOneHus opraHusmMoB K
KU3HU B Pa3HbIX Cpeax.

buonornueckue put™mbl. BHeniHne W BHyTpeHHHE PUTMbI. CyTOUHBIE U
roJInuHbIle pUTMBIL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBHUM KU3HU.

Kuznennwsie Gopmer opranusmoB. [lonarue o ku3HEHHOUW (opme.
XKuznennsie (QoOpMBI paCTeHHW: JEpEBbS, KYCTapHHUKH, KyCTApHUYKH,
MHOTOJICTHUE TpPaBbl, OJHOJETHUE TpaBbl. JKW3HEHHBIE (POPMBI >KHUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’3pOoOMOHTHI. OCOOCHHOCTH CTpPOCHUS W oOpasza
KU3ZHU.

buotnueckue  dakrtopel. Buapl  OMOTHYECKHMX  B3aMMOJICHCTBHIA:
KOHKYPEHIUS, XHWIHUYECTBO, CUMOMO3 u ero ¢opmel. [lapasutusm,
KOOTepaIusi, MyTyaln3M, KOMMEHCAIIN3M (KBapTUPAHTCTBO, HAXJICOHMYECTBO).
Herpoduueckue B3zaumopeiictBus (Tommueckue, dopudeckue, padbpudeckue).
3HaueHUe OMOTUYECKHX B3aMMOJCHCTBUM MJIA CYILIECTBOBAHUSI OPraHU3MOB B
cpene ooutanwus. [[pyuHIMIT KOHKYPEHTHOTO UCKITIOUCHHUS.

JemoHcTpanuu

Tabmuier u cxembl: «OKojorudeckue (GakTopb», «CBETOBOM CIEKTPY,
«JKOJIOTUYECKUE  TPYNNObl  KUBOTHBIX MO  OTHOUIEHHWIO K  CBETY»,
«TennokpoBHbIE KUBOTHBIEY, «XO0JIOTHOKPOBHBIE KUBOTHBIEY,
«Du3nonornuecKre aJanTaiuy KUBOTHBIX», «Cpeapl 0OUTaHUsSI OPTaHU3MOBY,
«buonoruueckne puTMb, «Ku3HEHHBIE (GOPMBI pacTeHUi», «KU3HEHHBIC
(GOpMBI JKUBOTHBIX», «DKOCUCTEMA HMIUPOKOJIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOMHOro Jeca», «llemm mnwuranus», «XumHU4ecTBO», «llapazutuzmy»,
«Konkypenmus», «Cumonosy», « KommeHcanuzm.

Oo6opynoBanue: repbapuu pacTeHUN U >KHUBOTHBIX, MPUCIIOCOOIEHHBIX K
BIIUSIHUIO PA3JIMYHBIX HKOJOTHYECKUX (HPAKTOPOB, repObapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUMN, CBETONIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  PACTeHHs, repbapud W KOJUICKIIUHU
TEIJI0MOOUBBIX, 3UMMOCTOMKUX, MOPO30yCTOMYMBBIX PACTCHUM, Yydesa NTHUIl U
3Bepei, Tepbdapuu pacTeHHil, OTHOCAIIUXCS K rurpoduram, kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHUS MAaHHBIX TPYMIN, KOJUICKIIMH >KUBOTHBIX,
OOWTAIOIINUX B Pa3HbIX Cpelnax, rep0apuu v KOJUICKIIUU PACTEHUN U KUBOTHBIX,
o0JagaronMX YepTaMu IPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHI
KU3HU, TepOapuu U KOJUIEKIIMU PACTEHUHN U KUBOTHBIX PA3IMYHBIX KU3ZHECHHBIX
dbopM, KOJJIEKIIMHM >KUBOTHBIX, YYACTBYIOIIMX B PA3IMUYHBIX OHOTHYECKUX
B3aUMOJECHCTBHSIX.

Jlaboparopuasi padora «BpisiBiIeHHE MPUCTIOCOOJIECHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTropnasi padora «BbisiBiIeHHE MNPUCTIOCOOJIECHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI.

JlaGopaTopHasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTECHUU U3
Pa3HbIX MECT OOUTaAHUS.

Tema 8. Ikos10rvsi BUA0B ¥ MOMYJIAUI

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  momyyianuu.  llomynmsamus — kak
Ounonoruyeckas cuctema. Posib HEOJTHOPOJHOCTH Cpelibl, GU3HUecKX 0apbepoB
U ocoOeHHOCTe Ouonoruu BUIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM
CTPYKTypbl nomyJiAiuii. OCHOBHBIE TOKa3aTEIW MOIYJSLHUHU: YHUCICHHOCTD,
IJIOTHOCTh, BO3pPacTHAas W MOJIOBAsI CTPYKTYpa, POXKAAEMOCThb, IPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHSI.



Dkosioruyeckass  cTpykrypa  nomyiasuud.  OneHKa — YUCIEHHOCTHU
nonyJysinuu. Jlunamuika nonyiasiuuud U e€ peryisinusa. buotudyeckuili moTeHuman
nonyysinuud.  MojenupoBanue AuHaMHKKA —nomyianuu.  KpuBbele  pocta
YUCIEHHOCTH mnonyianuu. KpuBble BbDKUBaHMS. Peryndnuss 4YHMCIEHHOCTH
MOMYJISAIANA: POJIb (PAKTOPOB, 3aBUCAIINX M HE 3aBUCAINIUX OT IJIOTHOCTH.
DKOJIOTHYECKHE cTpateruu BUaoB (r- u K-crparerun).

[Tonsitne 00 3Ko0MOTHYEcKOM HuUllle BUAa. MecrooOutanue. MHOroMepHas
MoJienb 3Kkosornyeckon HumM k.M. XarunHcona. Pa3mepsl skosiornueckomn
Huiy. [loTeHnnanbpHas U pealTu30BaHHAas HUILIU.

Bupa kak cucrema nomynsnuil. Apeansl BUAOB. Buabl U MX KU3HEHHbIE
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TOBEJCHUSI M MUTpAIlMil KUBOTHBIX. buonoruueckue
MHBa3UH YyKEPOJIHBIX BUJIOB.

JeMoHcTpanuu

IToptper: Ix. 1. XaTunHCOH.

Tabmuiel U cxembl: «DKOJIOTHYECKHUE XaAPAKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHass CTpyKTypa mnonyiasiuun», «Bo3pacTHele nupamMusl
nonyysinun», «CKOpOCTh 3acelIeHUs TOBEPXHOCTU 3€MJI  Pa3IUYHBIMHU
opranuzmammny, «Mojenb 3xkosiorndeckor Humu Jx. M. XaTunHcoHay.

O6opynoBaHue: repOapuy pacTEHUM, KOJIJICKITNU YKUBOTHBIX.

JlaGopaTtopHasi padora «lIlpucrmocoOiieHnss CceMsSH pacTeHUH K
PacCEICHUIOY.

Tema 9. IKo10rus CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBs3U MEXIy
OopraHu3MaMH B OMOIIEHO3E.

Okocuctema kak otkpbitas cucreMa (A. [Ix. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpraHW3MOB B DSKOCHCTEME: IMPOAYLIEHTHI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOMOTHYECKHE OJIOKH
skocucteM. [louBbl M Wbl B 3KocucTeMax. KpyroBopor BelIECTB W MOTOK
SHEPI'UU B SKOCHUCTEME.

OcHOBHbIE  TMOKa3aTenu »HKOCHCTEMBbl. buomacca W HpOAYKIUSL.
DKOJIOTUYECKHUE MUPAMUIBI YUCEeTl, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @iykmyayuu.
HampaBneHnHbie 3aKOHOMEpHBIE CMEHBI CO00IIEeCTB — cykiieccuu. [lepBudnbie u
BTOPUYHBIE CYKIIECCUM W UX IPUYMHBL. AHTPONOTr€HHbIE BO3JCUCTBUS Ha
cykieccuu. KimmakcHoe cooOmiectBo. buopasnooOpaszue u  MHOJHOTa
KpyTOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoiHbIE SKOCUCTEMBI. JKOCUCHEMbL 03€D U peK. IKocucmemuvl Mopeu
U 0Kearos. Ikocucmemsbl myHOp, 1€C08, Cmenetl, NyCMolHb.

AHTpONIOTEHHBIE IKOCUCTEMBL. ATposkocuctema. ArporneHo3. Paznuuus
M€Ky aHTPOINIOT€HHBIMU U IPUPOJHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojickas
daopa u ¢dayna. Cunantponuzanusi Topojckod (ayHbsl. buonoruueckoe u
X035TUCTBEHHOE 3HaYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aUMOJECHCTBUI
OpraHu3MoOB B JKocucTtemax. Poav kackaonoeo s¢hgexma u 6udos-
20uguramopos (Kurouesvix 6u008) 8 QyHKyuoHuposanuu sxocucmem. llepenoc
DHEPIMU U BEIIECTB MEXAY CMEXHBIMU HKOCHCTEMAMHU. Y CTOMYHUBOCTh
OpraHW3MOB, TMOMYJISUUA M DKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX H
AHTPONOTEHHBIX BO3JACHCTBUM.



Mexanuzmvl  @o30eticmeusi  3a2pA3HEHUll  pA3HLIX  MUNO8  HA
CYOOP2AHUBMEHHOM, — OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCEMHOM
VPOBHAX,  OCHOBbl  IKOJIOSUHYECKO20  HOPMUPOBAHUA — AHMPONO2EHHO20
8030eticmausi. MeTo0JIOTHsI MOHUTOPHHTA €CTECTBEHHBIX W aHTPOIOTCHHBIX
HKOCHCTEM.

JlemoHcTpanuu

[Toptper: A. JIxx. Tencnn.

TaOmuusr  u  cxembel: «CtpykTypa  OuomeHosa», «DkocucTeMa
ITUPOKOJTUCTBEHHOTO Jecay, «3JKocucreMa XBOWHOTO Jecay,
«DyHKIMOHATBFHBIE TPYIIBI OPTaHU3MOB B 3KocucTeme», «KpyroBopoT
BEIIECTB B OJKocucTeMe», «llenn mnuranus (mactOUILHAS, JETPUTHAA)Y,
«IKoJoruYecKas mupamMua 4nucen», « IKOJOTUYECKasl MUpaMujia OMOMacChl»,
«JKkojorudeckas nupamuaa sHeprun», «OOpazoBanue Oomotay, «llepBuuynas
cykneccusi», «BoccraHnoBnenue seca mocie moxkapay, «IKOCHCTeMa 03epay,
«ArporieHo3», «KpyroBopor BemecTB M TOTOK JHEPTrUU B arpoIeHO3e»,
«IIpumepsl ypoosKOCHCTEM.

O0opynoBaHue: TepOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, dydela
NITUI U 3BEpeH, repObapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUyM
KaK MOJIETTb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanne ypOo03KOCUCTEMBD».

JlabopaTtopnasi padora «/3ydenune pazHOOOpaszusi MEIKHX MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeusi «DKCKypcUsi B THUIHYHBIA OwuoreoneHos (B myOpaBy,
Oepe3HsiK, eIbHUK, HAa CyXOJO0JIbHBIN WM MOMMEHHBIH JIyT, 03€p0, O0JIOTO).

IKCKYpPcHs «DKCKYpCHSI B arpodKOCHCTEMY (Ha TOJIE WM B TEIUIMYHOE
XO035UCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCUCTEMA

buocdepa — obmennanerapHas 000ji0uka 3eMiI, TIe CYIIECTBYET WU
CylllecTBOBajia >ku3Hb. Pa3Butue mpencraBieHuii o Omocdepe B Tpymax 0.
3tocca. Yuenue B. U. Bepnaackoro o 6mocdepe. Obmactu 6uochepsr u eé
cocTaB. JKuBoe BerecTBo 6nochepsl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi Ouocdepsl. OcobeHHOCTH Onocheps
KaKk TJ00aJIbHOM »JKOCHCTeMBI. JluHamuyeckoe paBHOBecue B Oumocdepe.
KpyroBopotsl BemiecTB ¥ OHMOr€OXMMHUYECKHE LHKIBI (YIiiepoaa, a3ora).
PurmudHOCTH siBIeHMI B Onocdepe.

3oHanbHOCTh Ouochepnl. [lonsitne o Ouome. OCHOBHBIE OMOMBI CYIIIH:
TyHJApa, XBOWHBIE Jeca, CMEIIAHHbIE M IIWPOKOJUCTBEHHBIC Jeca, CTElH,
CaBaHHBI, MyCThIHU, TPOITMYECKHUE Jieca, BHICOKOTOPhs. KimMmar, pacTutenbHbIi
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIHUS JKUBBIX CHCTEM, OIEHKAa HX PECypCHOro
noTeHIuana u 6nochepHbIx QyHKIUH.

JdeMoHCcTpanuu

IToptpetsl: B. . Bepuanckuii, 3. 31occ.

Tabnuue! u cxemsl: «I'eocdepsl 3emnun», «KpyroBopot azoTa B npupojie»,
«KpyroBopoT yriepoaa B mnpupoje», «KpyroBopor Kuciopoaa B NPUPOJIE»,
«KpyroBopoT BojsI B ipupoie», «OcHOBHBIE OMOMBI cylny, «Knnmarudeckue
nosica 3eMIny, «Tynapa», «Taiiray, «CMenaHHbIN JIecy,
«I1IupoKOTUCTBEHHBIN aecy, «Crenby, «CaBaHHaY, «ITycTbrasy,
«Tpornuueckuu Jiecy.

O6GopynoBanue: repbapuu pacTEHUN pa3HBIX OHOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. YestoBek 1 OKpyxa0OLIASA Cpeaa

OKOJIOTUYECKHE KPU3UChI M UX NpPUYMHBL. BosnencrBue yenoBeka Ha
ouochepy. 3arps3HeHure BO3AYMIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHue kiumMara.

AHTpPONIOTEHHOE BO3JECHUCTBHE HA PACTUTEIBHBIM W KUBOTHBIM MHUP.
OxpaHa pacTUTEIBHOTO W XWUBOTHOTO Mupa. OCHOBHBIC TPHUHITUIBI OXPaHbI
npupoasl. Kpacaple kaurn. Oco0o0 oxpaHsieMble TPHUPOAHBIC TEPPUTOPUU
(OOIIT). boranuueckue caabl U 300JIOTUUECKHUE TTAPKH.

OcHOBHbBIE MPUHIUIIBI YCTOMUYUBOTO PA3BUTHS YEJIOBEUECTBA U MPUPOJIBIL.
PanmonansHO€  MPUPOOMONB30BAHME W COXpaHEHHUE  OHMOJIOTHYECKOTO
pasHooOpasus 3emun. OOImIEe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYCCKHUX
Kpu3ucoB. (OCOOEHHOCTHM COBPEMEHHOTO KpH3WCa W €ro  BEPOSATHBHIE
MOCJEACTBUSI.

Pa3BuTHe METONOB MOHUTOPWMHIA pa3BUTHUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie ucciedoeanus nepexooa K pecypcocbepezarowjeli u
KOHKYPEHMOCNOCcoOHot  2nepeemuke.  buonocuueckoe  pasnoobpaszue u
ouopecypcol. Hayuonanvhvle ungopmayuonusie cucmemvl, obecneuusaioujue
oocmyn K UH@opmayuu no COCMOAHUIO OMOENIbHbIX BUO08 U IKOCUCHIEM.
OcHosbl  dKOpeabunumayuu  Kocucmem U cnocobog  60pvbbl ¢
buonospesicoeHuamu. Pexoncmpykyus MOpCKUX u HA3eMHbIX IKOCUCTIEM.

JlemoHcTpanuu

Tabmuuet w  cxeMbl:  «3arps3HeHHE aTMOchepbl», «3arps3HEHHE
ruapocdepbl», «3arpssHeHue mouBb», «llapaukoBwiii 3ddexT», «Ocobo
OXpaHsieMbIe MPUPOIHBIE TEPPUTOPUIN», «MOJeNH yIpaBiIsieMOT0 MUPAY.
O6opynoBanue: ¢Gotorpa@uu oxpaHsEMbIX PacTEHUN U KUBOTHBIX KpacHoit
KHUTH Pocculickon Oenepanuu, Kpacuou KHUTU peruoHa.



IIJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHUS
OOyYaroIMMHUCST TPOTPAMM  CpPETHET0 00mero o0pa3oBaHMs: JUYHOCTHEIE,
METAINPEIMETHBIE U MPEIMETHBIEC.

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOECHUA MPOrpaMMbl IO
OMOJIOTUN BBIJICIICHBI CIIEIYIONINE COCTABIISIIONINE: OCO3HAHUE O0yJaArOIIIMMUCS
POCCUHCKON TPa)KTaHCKOM HJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSITETLHOCTA M CaMOOMPEACIICHUIO, Haluyue Momusayuy K oOyYEHUIO
OWoNoTHH, YeleHanpasieHHoe pa3sumue BHYTPEHHUX yOSKIEHUN THIHOCTH HA
OCHOBE KIIOYEBBIX IEHHOCTEM M HMCTOPUYECKUX TPAIHUIMNA  Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYAIOIUXCS
PYKOBOACTBOBATbCSI B CBOCH  JEATEIBHOCTH  LEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMH, MPHUCYIIUMU CUCTEME OMOJOTUYECKOTO OOpa3OBaHMWS, HAluyUe
npasoCco3HaHUus HKOJIOTHYECKON KYyIbTYPbl, CHOCOOHOCMU CMAsums TEIu W
CTPOUTH )KM3HEHHBIE TIJIAHBI.

JIndHOCTHBIE  pe3yJbTaThl OCBOCHHS MPOTpaMMbl 1O  OWOJOTHU
JOCTUTAIOTC B €IWHCTBE YYEOHOM M BOCHHUTATEIBHOM JAESATEILHOCTH B
COOTBETCTBUM C  TPAJULUHOHHBIMA POCCHUMCKUMH  COLMOKYJIbTYPHBIMH,
WCTOPUYECKMMU M JIYXOBHO-HPABCTBEHHBIMHM ILIEHHOCTSMHU, HPUHATBIMU B
oOIIeCTBE MpaBWJIaMU M HOPMAaMH TOBEJCHUS U CIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHUS, CAMOBOCIHMTAHUS WM CaMOpAa3BUTHUS, PA3BUTUS BHYTPEHHEU
MO3ULHUHA JIMYHOCTH, NATPUOTU3MA M YBAXKEHHUS K 3aKOHY U IPaBOIOPAJIKY,
YeJIOBEKY TpyJZia W CTapiieMy MOKOJICHHWIO, B3aMMHOTO YBaXXEHUs, OEPEKHOTO
OTHOUIEHUSI K KYJbTYPHOMY HACIEIWI0 U TPAAULUSAM MHOTOHALIMOHAIBHOIO
Hapoaa Poccuiickoit @enepannu, MpUPOJIE U OKPYKAKOIIEH Cpelie.

JIndHOCTHBIE pPE3yNbTaThl OCBOEHHUSA Y4ueOHOro mnpeamera «buomorus»
JIOJKHBI ~ OTpakaTb  TOTOBHOCTh W CIIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBATHCS  CPOPMUPOBAHHON BHYTPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, TMO3UTUBHBIX BHYTPEHHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO  OOIIECTBa,
paclIMpeHue JKMU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOLECCE
peanu3alyu OCHOBHBIX HAaIpPaBICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  MO3UIMM  OOYYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpPaB U OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH IPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHNN YUEOHBIX U MO3HABATEIbHBIX 33124, BHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEACNATh COOCTBEHHYIO MO3HUIIMIO IO OTHOUICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€

YMEHHUE YUYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICHCTBHUS JIFOACH C pa3HbIMU YOKICHUSIMHU, KYJIbTYPHBIMUA [IEHHOCTSIMHU
Y COIIMATIbHBIM MOJIOKEHHUEM;



FOTOBHOCTh K COTPYJIHHYECTBY B IPOLECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TTO3HABATEIBHBIX M HWCCIEAOBATEIbCKUX 3a/1ad, YBAXKHUTEIHLHOTO
OTHOIIIEHUS K MHEHHUIO OINMOHEHTOB MNpHU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WUJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUA K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH MEPE.
Ponnnoi, ropmoctu 3a cBOM Kpail, CBOX PonuwHy, CBOWM SI3BIK M KYJIBTYpY,
MPOULIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHE K MNPUPOJHOMY HACIEAUIO M MaAMSATHUKAM
MPUPOABI, NOCTHXKEHUAM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
TpyAe;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHUCKHX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OWOJOTHU, TMOHUMAHUs 3HAYCHHUS OWOJOTHM B TO3HAHWU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKI€HHOCTh, TOTOBHOCTh K CIY>KEHUIO U 3ammre OTedecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM pPOJWTEIISIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUN;

MMOHMMAHUE HMOLMOHAJIBHOIO BO3JCHUCTBUS JKUBOW TPUPOABI U €€
LIEHHOCTHY,;

FOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BUAAX MCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) pusudeckoro BocnuTaHusi, GopMHUpPOBaAHMS KYJbTYPbI 310POBbS H
3MOLMOHAJIBLHOIO 0JIarOmoJIy4ns:

MOHUMAaHUE U peau3alus 3J0pOBOro M 0Oe30macHoro obpasza >KU3HU
(3mopoBOoe  THUTaHWE, COOJIOJIEHWE TUTMEHHMYECKHX TpaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUNH M OTAbIXa, peryjspHas Quanueckas
aKTUBHOCTbH), OEpPEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHE LEHHOCTH TMPaBWJI WHIWBUAYAJIBHOTO W KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEJACHUS B CUTYalUsX, YTPOXKAIOMIMX 3J0POBbI0 U JKU3HU
JIIOJICH;

OCO3HAaHHWE  TMOCJIEACTBUM W  HENPUATHS  BPEIHBIX  MPHUBBIYEK
(ynoTtpeOneHust alnKoroisi, HAPKOTUKOB, KypEeHHUs );

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AKTUBHOM JEATEIHLHOCTH TEXHOJOTMYECKON M COLUAIBHOMN
HaMpaBJIECHHOCTH, CIIOCOOHOCTH WHUIUUPOBATH, MJIAHUPOBATH "
CaMOCTOSITEJILHO BBIMOJIHSATh TAKYIO AEATEIHLHOCTD;



WHTEpEC K pasnudyHbiM cdepam mpodhecCHOHATBHOU NIeATeITLHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oyayiiel mpodeccuu 1 peaan3oBbIBaTh
COOCTBEHHBIC KU3HCHHBIC TITAHBI

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpa30BaHHUIO Ha
MNPOTSIKECHUU BCEU KU3HH;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 1€7IeCO00pa3HOE OTHOILIEHHE K MPUPOJIE KaK HMCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIlI€CTBOBAHMS;

MOBBIIICHUE YPOBHS HKOJIOTHYECKON KyJIbTYpPhI: TPHOOPETCHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLIEHKA HMX BO3MOXHBIX MOCIEACTBUN ISt
OKPY’KaIOIIEH CPEbI;

OCO3HaHME TI00aTFHOTO XapaKTepa YKOJOTUIECKUX MPOOIEM U IMyTed uxX
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMbIC TMPU H3YYCHUH OUOJIOTHH
3HaHWS W YMEHHS TPU PEHICHUU MPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOAEHUE TIpaBUJl TOBEJICHHUS B  MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B 3KOCUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, Orochepsl);

AKTHBHO€ HENPUATHE JACWCTBUH, NPUHOCAIIUX BpEd OKPYKaIOIIEH
MPUPOTHON Cpelie, YMEHHE TTPOTHO3UPOBATh HEOIArONMPUATHBIC IKOJIOTHIECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HaJu4yue pPa3BUTOrO0 SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTMYEeCKOU
KYJIbTYpbl, OIbITA JESITEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS
PYKOBOJCTBOBAThCSI MU B MIO3HABATEIILHOM, KOMMYHUKAaTUBHON U COLMAIIBHOU
MPAaKTHUKE, TOTOBHOCTM K YYaCTHUIO B MPAKTUYECKOW JI€SATEIBHOCTH
AKOJIOTHYECKOHN HAIMPaBICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKON KYJIBTYPbl KaK Cpe/ICcTBa
B3aUMOJEHCTBUS MEXIY JIFOAbMU U MMO3HAHUS MUPA;

NOHUMaHUe crnenupuK OUOJIOTMM KaK HayKd, OCO3HaHHS €€ poJid B
(GbopMHpPOBAHUU PAIIMOHAILHOTO HAYYHOT'O MBIIIJIEHUS, CO3aHUH 1I€IOCTHOTO
Ipe/ICTaBlIeHUs 00 OKpYyXaloleM MUpE KaK O €IUHCTBE MPHUPObI, YEIOBEKA U
oOIIIeCTBa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEW W pelIeHUuU MTpodsiem
COXpaHEHMS IPUPOIHOTO PAaBHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsI COBPEMEHHOW ITUBUITU3AIINHN:
oOecrieuyeHuss HOBOI'O YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pelIaTh PECYpPCHbIE MPOOJIEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeH BbIXOJA U3 TJI00ATBHBIX HKOJIOTHYECKUX MPOOIeM
U oOecredeHHs] Tepexoja K YCTOWYMBOMY Pa3BUTHIO, PAlMOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJIOTMUECKMX 3HAHUW B LEJAX
NOBBILLIEHUA OOIIEH KYyJbTYypbl, €CTECTBEHHO-HayYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOyYaroIIuXxcs,
dhopmMupyemMoil mpu U3ydeHuu OUOJIOTHH;

MOHUMAHHE  CYIIHOCTHU  METOJIOB  TO3HAHUS, HCIOJIB3YEMBIX B
€CTEeCTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJyYyaeMble 3HAHUS IS



aHanM3a U OOBSICHEHUS SIBJICHUNM OKPY’KAIOIIEr0 MUPA U MPOUCXOMSIIUX B HEM
M3MEHEHUH, yMEHUE JIeJ1aTh 0OOCHOBAHHBIE 3aKJIFOYEHHS] HA OCHOBE HAay4HBIX
(akTOB ¥ MMEIOIIMXCS TaHHBIX C IIEJBIO MOIYYEeHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOATEIHHO MCIOIB30BaTh OMONIOTHUECKHUE 3HAHUS AJIs
pelieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLHsX;

OCO3HAHHE LICHHOCTH HAay4YHOU JESATEIBbHOCTH, TOTOBHOCTh OCYILECTBIISITH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTD NHIANBUAYAIBHO U B TPYyIIIE;

TOTOBHOCTh M CIHOCOOHOCTH K HEMpPEepPhIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJyUYEHHUIO HOBBIX 3HAHHUM MO OMOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yJibTaThl ~ OCBOEHUSI ~ Y4eOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyyarommxcsi  MEXAUCIUIUIMHAPHBIE — (MEXIpPEAMETHBIE)  OOIIeHAYYHBIC
MOHATHSI, OTpaXarolye IEIO0CTHOCTh HAYYHOW KapTHUHBI MHUpa U crenuduky
METO/IOB TIO3HAHMS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrusi, SBJICHUE, MPOIECC, CUCTEMa, HAy4YHbIH (akT, MPUHIUII, TUIIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIeAOBaHUE, HAOJIOJEHHE, H3MEpEHUE,
SKCOEPUMEHT W JpYyrue);  YHHUBEpCajbHble  y4eOHbIE  JCHCTBHS
(mo3HaBaTebHbIE, KOMMYHHKATHBHBIE, PETYJISTUBHBIC), OOECICUUBAIOIINE
dbopmupoBaHue (PyHKIIMOHAIBHOW T'PAaMOTHOCTH M COIIMAIBHON KOMIIETEHIIUU
oOyyarommxcsi;  CIOCOOHOCTh  OOYYalOIIMXCS  MCIOJb30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIE IeMCTBUS B TO3HABATEILHON U COLIMATILHON MPAKTUKE.

B pesyabraTte wu3ydeHus OHMOJIOTMM HA YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanust y oOyuvaronierocss OyAyT cQOpPMHUpPOBaHbl IO3HABATEIbHBIE
YHUBEpPCAIbHBIE y4YeOHBbIE JIEUCTBUSA, KOMMYHUKATHUBHBIC YHUBEpCAJbHbBIC
y4eOHbIE JACHCTBUS, PETYJISATUBHBIE YHUBEpPCAIbHbIC Y4YeOHbIE JEHUCTBUS,
COBMECTHAs JAESATENbHOCTD.

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrPaMMbl CPEIHETO OOILETro
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBjiajenne  yYHUBEPCAJIBLHBIMH  Y4eOHBIMH  MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOrHUecKHe JeHCTBUS:

CaMOCTOATENBHO  (pOpMyJIMpOBaTh M AKTyalM3UpoOBaTh MpoOJemMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmuza, cuHTE3a, CpaBHEHWS, Kiaccudukamuu, 000O0IIEHUS), PACKPHIBATH
CMBICIT OHMOJIOTUYECKHX TOHATHUH (BBIACHATh HMX XapakTEpHbIC MPHU3HAKH,
yCTaHABJIMBATh CBSI3U C APYTHMHU MOHATHSIMH ),

ONpEeNeNATh LU AEATENbHOCTH, 3aJlaBas NapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTb pPE3yibTaThl JAEATEIbHOCTH C IOCTABICHHBIMHU
LETISIMH;

WCIIOJIb30BaTh OWOJOTUYECKHE TIOHSATUSA JUIsi OOBsICHEHUS (DAKTOB W
SABJIEHUU KUBOW IPUPOJIBIL,

CTPOUTH JIOTUYECKHE paCCYXIEHUsSI (MHAYKTUBHbBIC, JCAYKTUBHBIC, IO
AHAJIOTHUH), BBISBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYHUSI B PACCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYIHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



MPUMEHSATh  CXEMHO-MOJICTIbHBIE ~ CPEICTBA  IJIsi  NPEACTABICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKKe IPOTUBOPSYMH Pa3HOrO pojaa, BBIABICHHBIX B  Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IMJIaH PEHICHUS MPOOJIEMBI ¢ YU4ETOM aHaIN3a UMEIOIUXCS
MaTepHATBHBIX M HEMATEPUAIILHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBEI B JEATCIBHOCTh, OIICHUBATh COOTBETCTBHUC
PE3yNbTATOB IEJSIM, OIICHUBATH PUCKHU MTOCIICICTBUN JIEATEILHOCTH,

KOOPJIIMHUPOBaTh M BBIMOJHATH PabOTy B YCJIOBHUSX peEaIbHOTO,
BHPTYaJIbHOT'O H KOMOMHUPOBAHHOT'O B3aMMOICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIICHHUE TIPH PEIICHUH )KM3HCHHBIX ITPOOJIEM.

2) 0a30BbBI€E HCCIeI0BATEIbCKHE JeHCTBHSA:

BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MIPOEKTHOMN
JCATCILHOCTH, HaBBIKAMHM  pa3pelieHUs  MpoOieM, CIIOCOOHOCTBIO M|
TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY ITOMCKY METOJIOB PEIICHHUS IMPaKTHUYCCKUX
3a/1a4, IPUMECHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHS;

HCIIOJB30BaTh PA3JIMYHBIC BHUILI ACATEILHOCTH IO TIOJYYCHHUIO HOBOIO
3HAHUSA, €r0 HMHTEPIpETAIud, MPeoOpPa30BaHUI0 M TMPHUMEHEHHIO B YYEeOHBIX
CUTyaIUsX, B TOM YUCJIC TIPU CO3JaHUN YICOHBIX U COIMATIbHBIX ITPOCKTOB;

dbopMupoBaTh  HAy4YHBIM  THI ~ MBIIUICHUS,  BJIQJACTh  HAYYHOU
TEPMHUHOJIOTHEH, KJIIOUCBBIMHU IOHATHSIMHU U METOJAaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIHLHOM
NESATEeIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPHUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJu3HpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pEIICHUs, HaXOJUTh apryMEHTHI IS JI0Ka3aTelbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh MapaMeTPhl U KPUTECPUHU PEIICHUS,

aHAJM3MPOBATh IIOJYUYCHHBIC B XOJI€ pEIICHHUS 3aJlaud pe3yJIbTaThl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTh, IMPOTHO3MPOBATh HM3MCHCHHUE B
HOBBIX YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CHUTYAaIlUsSM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH 1IeJICHAMPABICHHBIN MTOUCK TIEPeHOCa CPEACTB U CIIOCOO0B
NeHCTBHS B IPOGECCHOHAIBHYIO CPEIY;

yMETh MEPEHOCUTH 3HAHWS B MO3HABATEIBHYIO W MPAKTUYECKYIO 00JIacTH
JKU3HEIEATEIbHOCTH,

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, IIPEJIaraTh OPUTHHAIbHBIE TTOAX0/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOIMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmaumeii:

OPUEHTUPOBAThCA B PA3IMYHBIX MCTOYHHUKAX HWHopMaruu (TEeKCTe
y4eOHOro TOoCOOHUs, HAay4YHO-TIOMYJIAPHOW JUTEpaType, OHOJOTMYECKUX
CIIOBapsIX W CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B HHTepHETE),
aHAJIM3UPOBaTh HMHGOPMAIIUIO PA3IUYHBIX BHUJIOB U (HOpM MpeAcTaBICHUS,
KPUTUYECKHU OIIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTHUBOPEUUBOCTH;

dhopMyIHPOBATh 3aMPOCHl U MPUMEHSTh PA3JIMYHBIC METOJIbI IIPU IMOUCKE U
orbope Ouonoruueckor uWHPOpMaMK, HEOOXOIAUMOW JIsI  BBITIOJTHEHUS
y4eOHBIX 3a/1a4;

MPUOOPETaTh OMBIT UCTOJb30BAHUS UH(POPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUM, COBEPUIEHCTBOBATh KYJIbTYPy AaKTHBHOTO  HCIOJIb30BaHUS
Pa3IMYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOATENLHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEIACTABICHUS
owonornyeckoit wHoOpmaruu (cxembl, Tpaduku, gUATPAMMBI, TaOJUIIHI,
PUCYHKH U IPYToe);

WCIIOJIP30BaTh HAYYHBIM SI3BIK B KAaueCTBE CpPEACTBA MpH padoTe C
Ononornyeckor wWHGOpPMAIUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKHE 3HAKU U CHMBOJIBI, OopMyIibl, a00peBuaTypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh W TPEoO0pa3oBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJISITHOCTH;

BIIAZICTh ~ HABBIKAMH  pACIIO3HABAHUS W 3alIUTHl  WHGOOPMAIIIH,
nH()OPMAITMOHHONW 0€30TTaCHOCTH JIMYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU e CTBUSIMMU:

1) o01enue:

OCYIIECTBJISATh KOMMYHHKAallMM BO BceX cdepax KU3HHU, aKTUBHO
y4acTBOBaTh B JIHUAJIOTE€ WM JUCKYCCHHM TIO CYIIECTBY OOCYX ITaeMOUM TEMbI
(ymMeHHne 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIHHO
BBITIOJIHCHUS TIPEJJIaraeMOoM 3aJ]auM, YYUTHIBATh HUHTEPECHI U COTJIACOBAHHOCTh
MO3UIIAN JPYTUX YIYACTHUKOB JHAJIOTA WU JUCKYCCHH);

pacmo3HaBaTh HEBepOaJbHBIC CPENCTBA OOIICHUS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHHUKHOBEHUS KOH(MIUKTHBIX CUTYAIlHi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BIIAJICTh PA3TMYHBIMU CITIOCOOAMU OOIICHUS U B3aUMOICHCTBUS, TOHUMATh
HaAMEpEeHUsi JPYrux JIOJed, TPOSABISATh YBAKUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyITupOoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAA JeATeIbHOCTh:

MOHMMATh W WCIOJb30BaTh  MPEUMYIIeCTBA  KOMaHIHOM |
WHJUBUyAIbHOW pabOThl TpPH  PEIIEHWH OWOJIOTHYECKOW  MpOOJIeMBl,
000CHOBBIBATh HE0OXOAMMOCTD MIPUMEHEHUS TPYIIOBBIX dbopm
B3aUMOJICUCTBUS NIPU PEIICHUH YUeOHOM 3a/1a4u;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JIEUCTBHM C Y4ETOM OOIIHUX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO WieHA KOJUIEKTUBA;

NpUHUMATh 1M COBMECTHOWM JIE€ATEIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICMCTBUS MO €€ NOCTHXKEHHIO: COCTABJIATH IUIAH JICMCTBU,
pacnpenesnsiTh poiau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OIICHMBATh Kauye€CTBO CBOETO BKJIaJia M KaXKJOTO y4aCTHHKAa KOMAaHJIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIEHUBATh HUACH C TO3UIMU HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUYEeCKOE IMOBEJECHUE B PA3IMUHBIX
CUTYaILMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMM:

1) camoopranuszaumusi:

UCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHUS I BBISBICHUS MPOOJIEM M HUX
pEIICHUS B )KM3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWHA IEJEBBIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JIEHCTBUSAX U MOCTYMKAX MO OTHOIIECHUIO K KUBOU MPUPO/IE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPY>KAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IMO3HABATEIBHYK)  JIESITEIBHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh W (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJaud B
00pa30BaTeILHON NEATETLHOCTH U )KU3HEHHBIX CUTYAITHsIX;

CaMOCTOSITEIbHO COCTaBJISITh IJIAH pELICHUs] TpoOJieMbl € Y4ETOM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAIOYTCHHII;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTECHUM;

JenaTh ~ OCO3HAHHBIA  BBIOOpP,  apryMEHTHUPOBAaTh  €ro,  OpaTh
OTBETCTBEHHOCTbH 3a PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN ONBIT;

CIIoCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO IMUPOKOW IPYIAUIUU B
pPa3HBIX 00JACTSIX 3HAHHWM, MOCTOSHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

J1aBaTh OLICHKY HOBBIM CHUTYaILlUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIIAJICTh HABBIKAMU TI03HABATEIHHOM pediekcur Kak OCO3HAHUS
COBEpIIAEMBIX JCHUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB M
OCHOBaHH, UCTIOJIb30BaTh MPUEMBI pedIECKCUN JJI OIICHKU CUTYallud, BEIOOpa
BEPHOTO PELICHUS;

YMETh OLICHHBAaThb PUCKH U CBOEBPEMEHHO INPHUHUMATH PEIIEHUSA IO HX
CHUKECHUIO;

[PUHUMATh MOTHBBI M apryMEHTBl JIPYIUX IIPU aHAIU3€ PE3yJbTATOB
NEATENbHOCTH;

3) npuHATHE ce0sl U APYTUX:

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

[IPUHUMATh MOTHBBI M apryMEHTBl JIPYIUX IIPU aHAJIU3€ PE3yJbTATOB
NEATENbHOCTH;

MPU3HABAaTh CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TTO3UIIUU JPYTOTO YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3yabTaThl OCBOCHHUS COJIEPKAHHS y4eOHOTO MpeaMeTa
«buonorusi» Ha yriIyOJIEHHOM YpOBHE OpPHUEHTHPOBAaHBI Ha oOOecredeHue
npoduibHOTO  00y4YeHHs: oOydarommxcsa Ouomornn. OHU  BKIIIOYAOT:
cnerupuyeckue s OUOJIOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBHIA
0 OCBOCHHIO, HHTEPHpETAllMd ¢ MPeoOpa3oBaHUIO  3HAHWM, BHJbBI
JESTENHHOCTU TIO MOJYYEHUIO HOBBIX 3HAHUN M MX NMPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX, a Tak)Ke B pEAIbHBIX J>KU3HEHHBIX cHUTyanusx. lIpenmerHbie
PE3yNbTAThl MIPEACTABIICHBI TIO TO/IAM U3YUYEHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS yueOHoro mpenmera «buomorus» B
10 knacce NOMKHBI OTPAKATD:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWW 3aKOHOB TMPHUPOJBI ¥ pEHICHWH TpobJieM  palruoHAIbHOTO
NPUPOAOIOIB30BAHUSA, O BKJIAJE€ POCCHUHUCKUX U 3apyOekKHBIX YYEHBIX B
pa3BUTHE OUOJIOTUY;

BJIQJICHHE CHUCTEMON OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloNIe OUOJIOTUYECKHE TEPMUHBI M TOHATUS (XKU3Hb, KIIETKA,



OpraHu3M, METa0OJU3M, TOMEOCTa3, CaAMOPETYJIALHUs, CaMOBOCIIPOU3BEICHNUE,
HACJIEICTBEHHOCTh, M3MEHYMUBOCTh, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPUHU
(xknerounast Teopust T. IlIBanna, M. Illneitnena, P. BupxoBa, xpoMocomHas
teopus HacneactBeHHoctu T. Moprana), yuenus (H. Y. BaBunoBa — o nentpax
MHOTOOOpa3usi ®  TMPOUCXOXKACHHUS  KYJIbTYPHBIX  PACTCHUI), 3aKOHBI
(emmHOOOpA3Hs TOTOMKOB TIEPBOTO MOKOJICHHS, PACIICIUICHUS, YACTOTHI TaMET,
HE3aBUCUMOTO HacienoBanuss [. MeHnmenss, TOMOJOTUYECKUX PSIIOB B
HACIICICTBEHHOM  W3MEHYMBOCTH H. . Bagunoga), IIPUHLIATIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIAMH HAy4YHOTO TO3HAHUS, WCTOJIb3YEMbIX B
OMOJIOTUYECKUX UCCIICIOBAHUSIX JKUBBIX OOBEKTOB (OMHCAaHWE, HU3MEPECHHE,
HaOJIOICHHUE, DKCTICPUMEHT);

YMEHUE BBIJICIATH CYyIIECTBEHHBIC MIPU3HAKU: BUPYCOB, KIETOK ITPOKAPUOT
U DyKapuOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTeHHUH, KUBOTHBIX M YEJIOBEKAa, CTPOCHUS OPTaHOB M
CUCTEM  OpraHOB  pACTeHUM,  IKUBOTHBIX,  4YEJIOBEKa,  IPOIIECCOB
KU3ZHEJIEATETLHOCTH, MPOTEKAIONIMX B OpPraHU3Max pacTEHUM, >KUBOTHBIX U
YelioBeKa, OMOJIOTMUECKMX TPOIecCOB: OOMeHa BemecTB (MeTaboau3Mm),
MpPEeBpAICHHs] YHEPTUH, OPOKEHHs, aBTOTPO(PHOTO M TeTEepOTPOPHOTO THUIIOB
nuTaHus, (QOTOCHMHTE3a M XEMOCHHTE3a, MHTO03a, MeE03a, TaMeTOreHe3a,
AMOpHUOTeHesa, MOCTIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHJUBUTyJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a), B3aUMOJICHCTBUS TEHOB,
rereposuca, MCKyCCTBEHHOTO 0TO0pa;

YMEHHUE YCTaHaBIIMBATh B3aWMOCBS3M MEXK]y OPTaHOUIAMHU KJIETKH M UX
GyHKIUSIMH, CTPOEHHWEM KIIETOK DPa3HbIX TKaHEH U HMX (PYHKIUSMHU, MEXKITY
opraHaMu M CHCTEMaMH OpPTaHOB Y DPACTCHHM, KUBOTHBIX M YEJIOBEKA M HX
GYyHKIHUSIMHU, MEXy CUCTEMaMU OPraHoB W WX (YHKUIUSIMH, MEXKIY 3Tarmamu
oOMEHa BENIeCTB, JTamamMd KJIETOYHOTO IMKJIA H SKHU3HEHHBIX IIHKJIOB
OpraHU3MOB, dTarlaMu 3MOPHUOHAIBHOTO PA3BUTHS, TEHOTHUIIOM U (DEHOTHUIIOM,
dbenoTunom u paxkTopamu cpeabl OOUTAHMUS;

YMEHUE BBISBIISATh OTJIMUUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM UHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUI0O ¥ CHUMBOJIMKY /I JIOKa3aTelbCTBA POJCTBA OPTraHU3MOB
Pa3HbIX CUCTEMATUYECKHUX TPYIIIL;

yMEHUE peliaTh OWOJIOTMYECKHE 3aJaud, BBIBISATH MPUYHUHHO-
CJICJICTBEHHBIC CBSI3M MEXIY HCCIENyeMbIMU OHUOJOTHYECKUMHU MpOLecCaMUu U
SABJICHUSIMHU, JIeJaTh BBIBOJBI M TPOTHO3bl HA OCHOBAHMM MOJTYYEHHBIX
pE3yNbTaTOB;

yYMEHHUE BBIMIOJIHATH Ja00paTOpHbIe U MpaKkTUYecKue paboThl, COOMIOAATh
mpaBuiia pu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIOTE3bI, MPOBEPITh HMX HKCIEPUMEHTAIHLHBIMU
cpencrBamu, (HopMyJupys LeTb HCCIENOBaHUs, aHAIM3UPOBATH IOIYUYEHHBIC
pE3yNbTaThl U AeNIaTh BHIBOJIBI,

yMEHHUE y4acTBOBATh B Y4EOHO-UCCIIEI0BATENHCKONW paboTe 1Mo OUoiIorumy,
HKOJIOTUU M MEJUIIMHE, TPOBOJMMOM Ha 0a3e HMIKOJIBHBIX HAYYHBIX OOIECTB, U
nyOJUYHO  TPEACTABNISATH TMOJYyYEHHbIE Ppe3yJbTaTbl Ha  YYECHUYECKUX
KOH(EpEeHITUSAX;

YMEHHUE OLEHUBATH ATHUYECKUE ACTEKThl COBPEMEHHBIX HMCCIIECOBAaHUMN B
oOjmacTH  OWOJIOTMM W MEIHMIMHBI  (KIIOHUPOBAHHME, HMCKYCCTBEHHOE



OIUIOJJOTBOPEHUE, HAITPABIECHHOE U3MEHEHHUE F€HOMA U CO3JJaHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIiei mpodeccruoHambHOM
NESTENHPHOCTH B O0JacTH  OWOJOTHMH,  MEOUIMHBI, OWOTEXHOJIOTHH,
BETEpUHAPUH, CEJILCKOI'O XO3SIIICTBA, MUILEBOM MPOMBINIIEHHOCTH, YIIyOJiTh
MO3HABAaTEIbHBIM  WHTEpPEC, HaMpaBJICHHBIA Ha  OCO3HAHHBIM  BBIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOJI0KEHUE OMOJIOTHYECKOro 00pa3oBaHus
B OpraHU3aIUsIX CPETHETO MPO(PECCHOHATEHOTO U BBICIIETO 00pa30BaHU.

[IpenMeTHble pe3ynbTaThl OCBOEHUsI yueOHOro mpeamera «buosorus» B
11 knacce NOMKHBI OTPAXKATh:

chOpPMHPOBAHHOCTh 3HAHWM O MECT€ W pOJM OWOJIOTUU B CHCTEME
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOUN
KapTHUHBI MHUPA, B MO3HAHMM 3aKOHOB MPHUPOJBI U PEIICHUU HKOJIOTHYECKUX
mpoOJjieM dYeJoBeYecTBa, a TAaKXKE B PEIICHWH BOIMPOCOB PAIMOHATBEHOTO
MPUPOJIONIONB30BaHUs, W B (OPMHUPOBAHMHM IIEHHOCTHOTO OTHOIICHHUS K
MpUPOJIE, OOIIECTBY, YETOBEKY, O BKIIAJE POCCUNUCKHUX U 3apPYOCHKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BJIAJIETh CHUCTEMOW OWMOJOTHYECKUX 3HAHHM, KOTOpas BKIIOYAET
OTIpEeJIeICHUs] W TOHUMAHUE CYIIHOCTA OCHOBOTIOJATAIONINX OMOJIOTHYECKUX
TEPMHUHOB M TIOHSTHH (BHJ, dKOcHUcTeMa, Omocdepa), OMOIOTUUECKHE TEOPUHU
(aBomonionHast Tteopust Y. [lapBUHA, CHUHTETHYECKass TEOPHUS SBOJIOLMH),
yuenus (A. H. CeBepuoBa — 0 MyTSIX M HampaBleHUsX 3Bosronuu, B.M.
Bepnajackoro — o 6uocdepe), 3akoHsl (reHeTHYeckoro papHoBecus Jx. Xapau
u B. Baiinbepra, 3aponsieBoro cxoactsa K. M. bapa), mpaBuna (MunuMyma
1O. JInbuxa, 7KOJIOTHYECKON MUPaMUJIbI SHEPTUH), TUIIOTE3hI (TUIOTE3a «MHUpPA
PHK» V. I'unGepta);

YMEHHE  BIQJETh OCHOBHBIMM  METOJAMH  HAy4YHOTO  IO3HAaHWS,
UCIIOJIb3yeMbIMH B OMOJIOTUYECKUX HCCIEAOBAHUSIX KUBBIX OOBEKTOB U
AKOCUCTEM (OmMHCaHHe, U3MEpeHHe, HAOII0/IeHNne, IKCIIEPUMEHT), Crocobamu
BBISIBIICHUS U OILIEHKH aHTPOIION€HHBIX U3MEHEHUN B PUPOJIE;

YMEHHUE BBIIETATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCHUCTEM U Omocdepsl, CTaOMIM3UPYIONIETo, NBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJITONaTPUYECKOTO u CUMIIATPUYECKOTO
BU000pa30BaHus, BIUSHUS JABWKYIIUX CHJI DBOJIONMH Ha TEHODOH]
MOMYJISIIUN, TPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpejie 0OUTaHusl, YepeOBaHUS
HAIIPABJICHU DBOJIOIMHM, KPYTroOBOpPOTa BEHIECTB H IOTOKAa OJHEPTUHU B
HKOCUCTEMAX;

YMEHUE YCTAaHABIMBATHh B3aMMOCBSI3M MEXIY IPOLIECCAMH HBOJIIOIHUH,
JIBUKYIIUMH CHUJIAMHU aHTPOIOTE€HE3a, KOMIIOHEHTAMU PAa3JIMYHbIX SKOCUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISBISATH  OTIMYUTENIbHBIE TPHU3HAKH  JKUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K Cpe/ie OOMTaHusl, a0MOTHUECKUX U OMOTHYECKUX
KOMITIOHEHTOB  3KOCHCTEM, B3aMMOCBS3€H OpPraHM3MOB B COOOIIECTBAX,
AHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIIME APTYMEHTBI, OMOJIOTMYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JJisi JOKa3aTelbCTBA POJCTBA OPraHU3MOB
pPa3HbIX CHUCTEMaTHYECKUX TPYyMI, B3aUMOCBSI3U OPraHU3MOB U  Cpeibl
oOWTaHUs, €IUHCTBA YEJOBEYECKUX pac, HEOOXOIUMOCTH COXPaHEHUS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK yCJIOBHSI COCYILIECTBOBAHUS TPUPOJIBI U
YeJIOBEYECTBA;



YyMEHUE pemarh OWOJIOTHMYECKHE 3a7add, BBIIBIATH MPUYHHHO-
CJICICTBCHHBIC CBSI3M MEXKIY HCCICTYEMBIMU OMOJIOTHYSCKUMHU TPOIECCaMUu U
SBJICHUSIMH, JIeJlaTh BBIBOJBI M TPOTHO3BI HA OCHOBAHWU MOJYYCHHBIX
pE3ybTaTOB;

YMEHHUE BBIMOIHATH Ja0OpaTOPHBIE W MPAKTHUECKHEe PabOThI, COOMIOAATh
mpaBuia mpu paboTe ¢ yueOHBIM 1 TaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPSITh HMX OKCIEPUMEHTATHLHBIMU
cpenctBamu, (HOpPMyIUPYs LETb HCCIENOBAHUSA, aHAIM3UPOBATH IMOTYYEHHBIC
PE3yNbTATHI U JACNIaTh BHIBOIBI,

YMEHHUE Y4acTBOBATh B YU4e€OHO-UCCIEAOBATEIBCKON paboTe Mo OMOIoTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOIMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
myOJWYHO  TPEACTABIATh TOJYYCHHBIE PE3yJbTaThl Ha  YUYCHUYCCKUX
KOH(epeHIusIX;

YMEHUE OIICHWBATh THUIIOTE3bl W TEOPUHM O TMPOUCXOKICHUH >KHU3HHU,
YelioBeKa M 4YEeJIOBEUYECKHMX pac, O NPHYMHAX, TOCICACTBUSAX M CIOco0ax
Ipe0TBPAICHUS I100aTbHBIX M3MEHEHU B Onocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyyIiei mpodeccruonanbHOn
JESTENHbHOCTH B O0OJACTH OWOJIOTHH, OKOJOTHUHU, TMPUPOJIOIOIB30BAHUS,
MEJUITMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CETHCKOTO XO3sICTBRA,
MUIIEBON  MPOMBINIJICHHOCTH,  yIrAyOnsTh  TO3HABATENbHBI  HMHTEpEC,
HalpaBJICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH mpodeccun u
MPOJIOJDKEHUE OMOJIOTMYECKOTO O00pa3oBaHMsI B OpPraHU3ANMIX CPETHETO
poheCCHOHAILHOTO u BBICIIIETO o0Opa3oBaHUs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HauMeHoBaHue KoauyecTBo 4acoB
DJIeKTpPOHHbBIe (HM(ppPOBbIE)
n/ pa3ieIoB U TeM KonTtpoJibHbIe IIpakTnyeckue
Bceero o0pa3oBaTe/ibHbIE PeCypChI
n nporpamMmbl padoTbl padoTbl
buoinorus kak Hayka 1 buomorexa LIOK
4 https://m.edsoo.ru/7f41c292
JKuBble CUCTEMBI U HX ) bu6mmoreka [IOK
U3y4YEeHUE https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
b
HOTTOTHA TIeTiH 3 ! https://m.edsoo.ru/7f41c292
Xumudeckas 18 ’ ) bu6mmoreka [IOK
Opra’usanus KIeTKU https://m.edsoo.ru/7f41c292
CrtpoeHue U QYHKIHH 15 ) bubnmoreka [JOK
KJIETKHA https://m.edsoo.ru/7f41¢292
OOMeH BelecTB U
IIpEeBpalleHUE DHEPTUU 12 1 1 bubmmorexa [TOK
perpatl P https://m.edsoo.ru/7f41¢292
B KJICTKE
Hacnencrennas
HH(OpMALLIA 1 1 0.5 bubmmorexa [JOK
pMatt . ) https://m.edsoo.ru/7f41¢292
peann3anus €€ B KIETKE
Ku3HeHHBIN UK 6 | bubnuorexa [JOK
KJIETKHA https://m.edsoo.ru/7f41c292
CtpoeHue u QyHKIUH 17 L5 bubnuotexa [JOK

OpTraHHu3MOB

https://m.edsoo.ru/7f41c292




10 PasmHoOXeHUE U g L5 bubnuorexa [JOK
pa3BUTHE OPraHU3MOB ) https://m.edsoo.ru/7f41c292
I'enetuka — Hayka o

1 HACJICACTBEHHOCTH U 5 0.5 bubnuorexa [JOK
M3MEHUYUBOCTH ) https://m.edsoo.ru/7f41¢292
OpraHU3MOB

12 3aKOHOMEPHOCTHU 10 ! bubnuotexa [JOK
HacJeJICTBEHHOCTH https://m.edsoo.ru/7f41¢292

13 3aKOHOMEPHOCTH 6 ! bubnuotexa [JOK
N3MEHYUBOCTH https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK

14 I'enernka yemoBeka

HOTHIA HCTOBCK > 0.5 https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK

15 C

CIICKIA OPTarH3MonB > ! https://m.edsoo.ru/7f41c292
Buorexnonorus u
but6mmoreka [JOK
16 CHUHTETHUYECKAS 5
https://m.edsoo.ru/7f41c292
OHoJIOrus
IToBTOpEHME,
00001IeHne

17 HHCHHE, 6
CHUCTEMATH3ALMS
3HAHUU

18 NTtoroBeiii KOHTPOJIBL 4

OBIIEE KOJIMYECTBO
136 14.5

YACOB I10 [TPOTPAMME




11 KVIACC

Ne HaumenoBanue KoanuectBo yacon
DJIeKTPOHHBIE (LH(pPOBbIE)
n/ | pa3siesioB H TeM KoHTpoabHubIe IIpakTHyeckue
Bcero o0pa3oBaTejibHbIE PeCypChI
n MporpaMMbI padoTbI padoTbl
3apoKaEHUE U Pa3BUTUE
SBOJIFOIIMOHHBIX 10 bubnuoreka [IOK
MPEJCTaBICHUM B https://m.edsoo.ru/7f41cc74
Oouosioruun
MuxkposBonronus u eé bubmuoreka [IOK
2 22 5,5
pe3ynbTaThl https://m.edsoo.ru/7f41cc74
3 MakposBontonus u eé g ’ bu6bnuoreka IIOK
pe3ynbTaThl https://m.edsoo.ru/7f41cc74
[Ipoucxoxaenue u
4 a3BUTHE )KU3HU Ha 21 1 2.5 bubmiorexa LIOK
P ) https://m.edsoo.ru/7f41cc74
3emuie
[IpoucxoxneHue
qeloBeKa 13 ’ LS bu6mmoreka [IOK
’ https://m.edsoo.ru/7f41cc74
AHTPOTIOTEHE3
DKOJIOTHS] — HayKa O
B3aMMOOTHOIICHHSIX
6 OpraHu3MOB U 3 0.5 bubnuorexa [JOK
HAaJOpraHU3MEHHBIX ) https://m.edsoo.ru/7f41cc74
CUCTEM C OKpYXKaloIlei
cpenoiu
OpranusMmsl 1 cpena 12 3 bu6muoreka [IOK




YACOB I10 [TPOTPAMME

oOuTanus https://m.edsoo.ru/7{41cc74
g DKOJOTHs BUJIOB U 9 0.5 bu6mmoreka [IOK
MOMYJISANANA ) https://m.edsoo.ru/7f41cc74
DKO0JIOTHS COOOIIIECTB.
9 DKOJIOTHYECKUE 13 0.5 bubmmorexa HOK
) https://m.edsoo.ru/7f41cc74
CHUCTEMEI
10 buocdepa — rimodbanpHas 6 bubmumoreka [IOK
3KOCHUCTEMA https://m.edsoo.ru/7f41cc74
1 Yenosek u 6 bubmuorexa [JOK
OKpy’Karomias cpeaa https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
12 P
C3CPBHOC BpeMs 13 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
136 14







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KIIACC
Ne
n/ | Tema ypoka KonaunuyecrtBo
n 4acoB
B KoutpoabHbie IIpakTuyeckune JJIeKTpPOHHBbIE HU(poBbHIE
cero
' padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcbl
buonorus kak KOMIUIeKCHas
bu6mmoreka [IOK
HAyKa U KaK 4acTh 1
https://m.edso0.ru/863e6122
COBPEMEHHOT0 00I1IecTBa
JKuBbIE CHCTEMBI U HX ] bu6mmoreka [IOK
CBOICTBA https://m.edso0o.ru/863e6564
YpoBHeBast opraHnu3aius 1 bubnmoreka [JOK
JKUBBIX CUCTEM https://m.edsoo.ru/863e6564
Hcropust OTKpbITUS U
n3ydeHus kietku. Knerounas 1 bubmorexa HOK
M ’ https://m.edso0o.ru/863e6e88
Teopust
Metoabl MOJIEKYJIAPHON 1 ! bubnuoreka IIOK
KJICTOYHOH OMOJIOTHH. https://m.edso0o.ru/863e6122
N3yueHne MeToA0B KIETOYHON | 0.5 bubmuotexa [JOK
ouonoruu. [TP ’ https://m.edsoo.ru/863e6122
. bubmuotexa [JOK
XUMHUYECKHUI COCTAB KICTKU 1
https://m.edsoo0.ru/863e674¢
MunepasibHbIE BELIECTBA 1 but6mmoreka [JOK




KJIETKH, UX OMOJIOTHYeCKast
poJib

https://m.edsoo.ru/863e674e

OpraHuyeckue BelecTBa

bu6mmoreka [IOK

? KJIETKH — OCJIKH. https://m.edsoo0.ru/863e6b72
OGHapy>xeHne 0eJKoB ¢

10 MTOMOIIbIO KaY€CTBEHHBIX 0.5 bubmorexa [TOK

peasuit, JIP https://m.edsoo0.ru/863e6b72
1 YpoBHM OpraHu3anuu bubnmnoreka [JOK

OEJIKOBBIX MOJICKYJT https://m.edsoo.ru/863e6b72
12 CoiicTBa, KiIaccupukanus u bubnuoreka IIOK

byHKIMN OEIKOB https://m.edsoo.ru/863e6b72
13 CaoiicTBa, K1accudukamus u bubnuotexa [JOK

byHKIIMHA OEITKOB https://m.edsoo0.ru/863e6b72
14 depMeHTHI OMOTOrHYeCcKHe bubmuoreka [IOK

KaJIM3aToOPHhI https://m.edsoo0.ru/863e6b72
1 Opranuyeckue BellecTBa bubnmnorexa [JOK

KJIETKU — YII€BOJBI https://m.edsoo.ru/863e6870
16 Oprannyeckue BenecTBa bubnuotexa [JOK

KJIIETKU — YTJIEBOABI https://m.edsoo.ru/863e6870
17 Oprannueckue BenecTna bubnmoreka [JOK

KJIETKHA — JIAITHAIbI https://m.edsoo.ru/863e6870
18 Hyxkneunoseie kucnorsl. JJHK ngg;;f;;ggg@emsc
19 Hyxknennoseie kucnotsl. PHK fgfg;ifg;gg};@%dsc
20 HccnenoBanue HyKJIE€MHOBBIX 0.5 but6mmoreka [JOK




KHCJIOT, BBIJIETICHHBIX U3
KJICTOK pa3JIMYHbIX
opranusmos JIP

https://m.edsoo.ru/863e6d5c

21

Crpoenue u Gpynkiun ATO.
Hpyrue
HYKJIe03uaTpUudochaTel
(HTD)

but6mmoreka [JOK
https://m.edsoo.ru/863e6d5c

22

O0001eHNEe 3HAHUI IO TEME
«XUMUYeCcKas OpraHu3aIus
KJIETKW»

23

O0001IEeHNE 3HAHUHA 10 TEME
«XHUMHYECKasT OpTaHU3aIHsI
KJIETKA

24

KonTponbHas pabota no teme
«XUMHYECKUU COCTAB KJIETKW)

25

CexBenupoBanue JIHK.
MeTo1pl TEHOMUKHU,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

bubmmorexa [JOK
https://m.edsoo.ru/863e6122

26

Meroas! CTpYKTYpHOMR
Ouonoruu

bubmuorexa [JOK
https://m.edsoo.ru/863e6122

27

TwuIel KIEeTOK.
[Ipokapuornueckas KjieTka

28

OCoOeHHOCTH CTPOCHUS,
KHU3HEEATCITLHOCTH U
MHOT000pa3ust MPOKapHOT




OCoOeHHOCTH CTPOEHUH,

29 JKU3HEAEATECIbHOCTH U
MHOT000Pa3us MPOKAPHOT
CtpoeHue 3yKapHOTHIECKON bubnmoreka [JOK
30 KJIeTKU. M3yueHue cBOWCTB 0.5 https://m.edso0.ru/863e6ff0
KJIETO4YHOM MeMOpaHnsb!. [1P https://m.edsoo.ru/863e716¢
. bu6mmorexa [IOK
IToBepXHOCTHBIN anmapar
31 https://m.eds00.ru/863e6ff0
et https://m.edsoo.ru/863e716¢
bu6mmoreka [IOK
OaHoMeMOpaHHbIE OPTaHOU/IbI
32 https://m.edsoo.ru/863e6ff0
IICTKA. https://m.edsoo.ru/863e716¢
N3yuyenue nBuxKeHUs bubnuoreka [IOK
33 [ATOTUIa3MbI B PACTUTEIIBHBIX 0.5 https://m.edsoo0.ru/863e6ff0
knetkax. [1P https://m.edsoo.ru/863e716¢
ITosryaBTOHOMHBIE OpraHOUBI bubnuoreka [IOK
34 KJIETKU: MUTOXOHJPHUH, https://m.edso0.ru/863e6ff0
TJIACTUIBI https://m.edsoo.ru/863e716¢
Uccnenosanue miazMonnsa u bu6mmoreka [IOK
35 JIeTIa3MOJIn3a B 0.5 https://m.edsoo.ru/863e6ff0
pacTuTeNnbHBIX KieTkax. JIP https://m.edsoo.ru/863e716¢
bubmuorexa [JOK
HemeMmOpaHHbIe OpraHOU/IbI
36 . https://m.edsoo.ru/863e6ff0
o https://m.edsoo.ru/863e716¢
bu6nmmoreka [IOK
37 Crtpoenue u PyHKIUU sapa https://m.eds00.ru/863e6ff0

https://m.edsoo.ru/863e716¢




CpaBHuTENBHAS

bu6mmoreka [IOK

38 XapaKTEPUCTHKA KIIETOK https://m.edsoo0.ru/863e6ff0
JYKapuoT https://m.edsoo.ru/863e716¢
N3yueHne cTpoeHUs KIETOK Bubmorexa TIOK

39 PASTHYHbIX OpraHusMoB, JIP 0.5 https://m.eds00.ru/863e6{f0

https://m.edsoo.ru/863e716¢
AccuMuITSITUS U
JUCCUMWIIALIAS — JIBE

40
CTOpPOHBI MeTa0onu3Ma. THIbl
oOMeHa BELIECTB.

41 N3yuenue kaTanuTuuecKon 0.5 bu6muoreka [IOK
akTuBHOCTH (hepmeHTOB. JIP ’ https://m.edsoo.ru/863e766¢
DepMEHTAaTUBHBIN XapaKTep
peaKkurii KJIETOYHOTO
Mertabonm3ma. M3yuenue

42 (hepMEeHTaTUBHOTO 0.5
pacuieruieHus IEPOKCUIA
BOZIOPO/Ia B PaCTUTEIbHBIX U
JKMBOTHBIX KJeTKax. JIP

43 benku-akTuBaTOpHI U OENKU-

WHTHOUTOPBI
44 ABTOTpO(DHBIN THIT 0OMEHa bu6muoreka [IOK
BCIICCTB https://m.eds00.ru/863e7¢98
Bbu6nuoreka [JOK
45 Porocunres https://m.edsoo.ru/863e7c98
46 DOTOCUHTETUYECKUE




IIUIMCHTBI

@akTopsl, BIUAIOIINE HA

47 ¢dboTocuHTe3. 3HaUCHUE
dboTocuHTE3a
Xemocunre3. CpaBHeHUE
43 P 0.5 bubmuorexa [JOK
MpOLECCOB oToCHHTE3a H ) https://m.edsoo.ru/863e7¢98
xemocuHresa. JIP
AHa’po0OHBIE OPTaHU3MBI.
Bunst 6poxenus. CpaBHeHHE bubmuoreka [IOK
49 0.5
MIPOIIECCOB OPOKCHUS H https://m.edsoo.ru/863¢e7aae
neixanus. JIP
AdpoOHBIE OPraHU3MBbl. JTarbl bubmuoreka [IOK
50
SHEPTreTUYECKOro 0OMeHa https://m.edsoo.ru/863¢e7aae
DHeprus MeMOpaHHOTO
51 rpagueHTa npoToHoB. CuHTE3 bubmuoreka [IOK
AT®: pabota npoTOHHOM https://m.edsoo.ru/863e7aae
AT®-cunTassl
57 p bubmuorexa [JOK
CAKIIH MATPHHHOTO CHHTE3A https://m.edso0.ru/863e796¢e
53 TpaHcKkpunuus — MaTpU4YHbIN bub6muoreka [IOK
cunte3 PHK https://m.edsoo.ru/863e796e
s4 T N bubmuorexa [JOK
PAHCILILIA | €€ STalibl https://m.edso0.ru/863e796¢e
KonnpoBanue aMMHOKHUCIIOT.
AP bubmuorexa [JOK
55 Posb pubocom B GnocuHTE3€

Oenka

https://m.edso0.ru/863e796¢e




56

Opranu3anus reHoMa y
IIPOKAPUOT U IYKAPUOT

57

MornekymsipHble MEXaHU3MbI
HKCIPECCUH T'€HOB Y 3YKapHOT

58

Bupycel — BHEKIIETOUHBIE
(hOpPMBI KU3HHU U OOJITMTaTHBIE
napa3utel. Co3naHnue MOAEIN
Bupyca. [IP

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e7540

59

BupycHsie 3a00eBanus
YeJI0BeKa, JKUBOTHBIX,
pacTeHuit

bu6mmoreka [IOK
https://m.edsoo.ru/863e7540

60

IToBTOpHTENBHO-
0000mIaronuMit ypokK mo Teme
«CTpoeHue KJIeTKU U 0OMeH
BELIECTB

61

Konrponsnas padora no Teme
«CTpoeHne KJIETKH U OOMEH
BEIIECTB

62

HanorexHnoiiornu B OMOJIOTHA
U MCOAUIIUHC

63

JKU3HEHHBIN 1K KIETKU

bubmuorexa [JOK
https://m.edsoo.ru/863e7dc4

64

Matpuunsiii cunres JJHK

65

Xpomocomsl. U3yuenue
XpPOMOCOM Ha FOTOBBIX
MHUKpormpenaparax. JIP

0.5

but6mmoreka [JOK
https://m.edsoo.ru/863e7dc4




bubmmorexa [JOK

66 Jlenenue KIeTkI — MUTO3 https://m.edsoo.ru/863e7dc4
67 Tune! knetok. Kapuokunes u 0.5 bubnmnorexa [JOK
nuTokuHaes. JIP ) https://m.edsoo.ru/863e7dc4
68 Perynsiius >kKM3HEHHOTO LUKIIA bubnuoreka IIOK
KJICTOK https://m.edsoo.ru/863e7dc4
69 OpraausM Kak euHOE 11710
. bu6mmoreka [IOK
Tkanu pacrenuil. M3yuyenue
70 CAHeH DA - TP 0.5 https://m.edso0.ru/863e6ff0
TKQHCH pacTCHUHL. https://m.edsoo.ru/863e716¢
T bu6mmoreka [IOK
KaHM )KUBOTHBIX M YEJIOBEKA.
71 VI3vieHme TKAHEH KHBOTHBIX 05 https://m.edsoo.ru/863e6ff0
J'[Py | ) https://m.edsoo.ru/863e716¢
https://m.edso0.ru/863df606
Opransl. CHCTEMBI OPTaHOB.
72 W3ydeHne opraHoB 0.5 https://m.edsoo.ru/863dfae8
LBETKOBOI'0 pacrenus. JIP
73 Omnopa Tena opraHu3MoB
74 JIBr>KeHNE OpPraHn3MOB
bubnunorexal [OK
75 [Tutanue opraHuzMo
HTAHHE OpTatsMon https://m.edso0.ru/863e2f9a
[TuTanue 1MO3BOHOYHBIX
76 JKMBOTHBIX. [IulieBaputenbHas bubmorexa LHOK
- HHeBap https://m.edso0.ru/863e2f9a
CHUCTEMa YeJloBeKa
77 JIpIxaHue opraHu3smMoB bubmmorexa LIOK

https://m.edsoo.ru/863e231a




I[BIXaHI/Ie IIO3BOHOYHBIX

but6mmoreka [JOK

78
JKMBOTHBIX M YEJIOBEKA https://m.eds00.ru/863e231a
79 TpaHcnopT BeIIECTB y
OpraHU3MOB
KpoBenocHnas cucrema
80 MO3BOHOYHBIX KUBOTHBIX U bubmorexa HOK
https://m.edso0.ru/863e1712
YyeJIoBeKa
81 Beinenenue y opranu3smMoB
82 3ammuTa y OpraHu3MoB
83 NmMyHHas cuctemMa dejioBeka bubmmorexa [OK
Y https://m.eds00.ru/863e1942
24 PazapaxxumocTs u perynsmus y bubnuoreka IIOK
OpraHU3MOB https://m.edsoo.ru/863dfdb8
I'ymopanbHas perysius u
85 SIZ 01? VHHAas fnczeMz bubmmorexa [OK
HOXP https://m.eds00.ru/863e098e
JKHUBOTHBIX U YE€JIOBEKa
26 ®opMbl pa3MHOKEHUS
OpraHU3MOB
87 [TonoBoe pazMHOXEHHE
Bbu6nuoreka [JOK
Meii
88 enos https://m.edsoo.ru/863e7f4a
I'amerorenes. Mzyuenne
29 CTPOCHMSI TIOJIOBBIX KJIETOK Ha 0.5 bubnmoreka [JOK

rOTOBBIX MUKpOIIpenapaTax.
JIP

https://m.edsoo.ru/863e81b6




90

I/IH,I[I/IBI/II[yaJ'IBHOC Pa3BUTHUC
OpTraHu3MOB — OHTOI'CHEC3

but6mmoreka [JOK
https://m.edsoo.ru/863e8436

91

3akJiajika OpraHoB M TKaHEH U3
3apO/IbIIIEBHIX JHUCTKOB

92

Poct u pa3BuTHE KUBOTHBIX.
BrisiBneHne npu3HakoB
CXOJICTBa 3apOJIbIIIEH
MMO3BOHOYHEBIX JKUBOTHBIX. JIP

0.5

93

PasmHOxeHMe U pa3BuTHE
pactenuii. CTpoeHHne OpraHoB
Pa3MHOKEHHUS BBICIIIAX
pacrenui. JIP

0.5

94

Uctopus cranoBieHus 1
pa3BUTHUS TEHETUKH KaK HAYKH

bu6mmoreka [IOK
https://m.edsoo.ru/863e8612

95

OcCHOBHBIE TTIOHATHUS U
CHMBOJIbI TE€HETHKH.
Hpozodura kak 00bEKT
FeHETHYECKUX HCCIIEIOBAHHI.
JIP

0.5

Bbubnuoreka [JOK
https://m.edsoo.ru/863e8878

96

3aKOHOMEPHOCTH
HaCJIeIOBaHMsI IPU3HAKOB.
N3ydeHue pe3ynbTaTtoB
MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(HITBL.
1P

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e8878

97

[MuTonormyeckrue OCHOBBI

but6mmoreka [IOK




MOHOFI/I6pI/I,I[HOFO

https://m.edsoo.ru/863e8878

CKpEIMBAHUS
AHanmusupyroiiee
98 CKpe I/IBZIZI/IG Henomnoe bubmmorexa TTOK
et ' https:/m.eds00.ru/863¢8878
JIOMUHUPOBaHUE
JlurnbpuaHoe CKpelnrBaHue.
N3yuenue pe3ynbpTaToB bubnuotexa [JOK
99 0.5
JUTHOPHUIHOTO CKPELTUBAHUS Y https://m.edsoo.ru/863e89a4
npozo¢uist. [TP
100 [MuTonormyeckre OCHOBHI bu6mmoreka [IOK
JTUTHOPUTHOTO CKPEITUBAHMS https://m.edsoo.ru/863e89a4
101 CremnieHHOE HaCIIeIOBaHUE bubmuorexa [JOK
MPU3HAKOB https://m.edsoo.ru/863e8c60
102 XpoMOCOMHas TEOpUs bub6muoreka [IOK
HaCJICIACTBECHHOCTH https://m.edsoo0.ru/863e8c60
bubmuorexa [JOK
103 I'eneruka moia
HETHRa 1o https://m.edsoo.ru/863e8c60
I'enoTun xak 1eaocTHas
104 t
cucreMa
I'eneTn4eckuii KOHTPOJIIb
105 | pa3BuTHA pacTeHuUH,
JKUBOTHBIX U Y€JI0BEKA
106 N3MeHYMBOCTh IPU3HAKOB.
Bunnr namMeHUnBOCTH
107 MonaudukanroHHas bu6mmoreka [IOK
H3MEHYHUBOCTD https://m.edsoo.ru/863e8efe




HccaenoBanue

108 3aKOHOMEPHOCTEN 0.5 bub6muoreka [IOK
MO IU(DUKAITHOHHOM ’ https://m.edsoo.ru/863e8efe
n3MeHunBoctu. JIP
I'enotunuueckas
109 U3MEHYHUBOCTD. Bbubanoreka [IOK
KomOunaTtuBHas https://m.edsoo.ru/863e8efe
N3MEHYUBOCTH
110 MyTanmonHass ”3MEHUYNUBOCTb. 0.5 bubnnoreka IIOK
Mytanmu y npo3oduist. JIP ) https://m.edsoo.ru/863e8efe
3aKOHOMEPHOCTH
111 MYTalMOHHOTO IIpoIecca bubnnorexa LIOK
yran pon ) https://m.edsoo.ru/863e8efe
ONUreHeTUKa U SITUTeHOMHUKA
I'eneTnka yemnoBeka. Bi6 OK
oTeKa
112 CocTaBiieHrE U aHAJIN3 0.5 nbamorexa L
. https://m.edsoo.ru/863e8d78
ponocnosHou. [1P
113 MeTtoabl Me TUITHHCKOM bu6mmoreka [IOK
TCHETUKH https://m.edsoo.ru/863e8d78
3HauyeHne MeqUIIMHCKOI
|14 | TEHETHKH B MPEOTEpAIEHAN bubmuoreka [IOK
M JICUCHUH T'€HCTHYECCKNX https://m.edsoo.ru/863e8d78
3a00JIEBAaHUI YETIOBEKA
[ToBTOpUTENBEHO-0000MIArOIIIN I
OK II0 TEME
1s | P

«HacnencrseHHOCTE U
W3MEHYHBOCTH OPTAaHU3MOBY»




116

[ToBTOpHUTENHEHO-00001IAIOIIINI
YPOK IO TeMe
«HacnencrBeHHOCTD U
U3MEHUYUBOCTH OPTaHU3MOBY

117

KoHnTponbHas paboTta mo teme
«HacnenctBeHHOCTD U
U3MEHYHUBOCTb OPTaHU3MOBY

118

OCHOBHBIC TTOHATHS CEIICKIUH.
N3ydeHue copToB KyJIbTYpPHBIX
pacTeHui U TOpoA TOMAlTHUX
JKUBOTHBIX. JIP

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

119

MeToabI CENEeKIIMOHHON
pabotel. M3ydyenue meTo10B
ceneKuuu pacreHuit. JIP

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

120

JlocTrmKeHHs CeNeKIun
pacTeHUH U KUBOTHBIX.
IIpuBuBKa pacrenuii. [1P

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

121

CoxpaHeHue, u3y4eHue u
HCTIOJIb30BaHUE TEHETHIECKUX

pecypcoB

122

BHOT@XHOJ’IOFI/ISI KakK HaYKa 158
OTpacJib MPOU3BOJICTRA.
N3yuenne 00beKTOB
oumotexHosoruu. I1P

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e9336

123

OcHOBHbIE HaNPaBJIECHUS
CUHTETUYECKOI OMOJIOTHHU

Bbu6nuoreka [JOK
https://m.edso0.ru/863e9336




XpOMOCOMHaH KU I'CHHas

but6mmoreka [JOK

124 HHKEHEpU ! https://m.edsoo.ru/863e9336
125 MenuiHcKre OMOTEXHOIOT I 1 ng;;ﬁf;;gg};&e%%
IToBTOpHTENBHO-
126 | oboOmaronuii ypok 1mo Teme 1
«OCHOBBI CEJIEKITUNY
127 [ToBTOpEHME, 0606H1erIe, 1
CHUCTeMaTH3allHsl 3HAaHHUHA
128 [ToBTOpEHwUe, 0606111er16, 1
cUCTeMaTHU3alus 3HaHUH
129 [ToBTOpeHue, 0606H_I€Hfle, 1
CHUCTeMAaTH3AIIHsI 3HAHHA
130 [ToBTOpEHME, 0606H.[CHI:I€, 1
CHUCTeMaTH3aIlHsl 3HAaHHUHA
131 [ToBTOpEHwMeE, 0606111er16, !
CUCTeMAaTH3AIIVsI 3HAHHHA
132 [ToBTOpeHwMe, 0606meHI/£e, 1
CHUCTeMAaTH3AIIHsI 3HAHHA
133 | HTOroBbIi KOHTPOJIb 3HAHUI 1
134 | HWTOroBblil KOHTPOJIb 3HAHUI 1
135 | HWTOroBBIi KOHTPOJIb 3HAHUI 1
136 | WToroBelif KOHTPOJIb 3HAHUI 1
OBIEE KOJIMYECTBO YACOB
136 14.5

I10 ITPOT'PAMME




11 KVIACC

No Koau4yecTBo 4acoB
DJIEKTPOHHBIE U (ppoBbIE
n/ Tema ypoka KonTtpoibHbIe IIpakTHyeckune
Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoThI padoThI
buonorus KaK HayKa.
Meronsl Hay4HOI'0 1
MIO3HAHUS.
2 Hcropust  3BOIIOLMOHHOIO 1 Bubnuorexa LHOK
YUECHUS https://m.edsoo.ru/863e9570
3 PazBuTne cucrematuku 1 bubaunorexa [JOK
https://m.eds00.ru/863e9570
4 Cucrema OpraHUYeCcKOu | bu6mmoreka LIOK
npupoasl K Jlunnes https://m.edsoo.ru/863e9570
5 Kan batuct  Jlamapk. Bbubnmnoreka [IOK
[Tepoe JBOJIIOLIHOHHOE 1 https://m.edsoo.ru/863e9570
y4€HHe
6 [Ipeanoceuiku bu6moreka [IOK
BO3HMKHOBEHHs yueHHs Y. 1 https://m.edsoo.ru/863e9570
HapBuna.
7 DKCHeIUIMOHHBIA MaTepHual | bubmmoreka [JOK
Y. lapBuna https://m.edso0.ru/863e9570
8 HckyccTBeHHBIH 0TOOD 1 bu6mmoreka LIOK
https://m.eds00.ru/863e9570
9 OBostouHOHHAas Teopus Y. { bu6mmoreka [IOK
[apsuna https://m.edsoo.ru/863e9570




10

JBHoKyIIMe CUITBI
3BOJIIONHY BUIOB 110 Y.

HapBuny

bubmuorexa [JOK
https://m.eds00.ru/863e9570
butmmoreka [IOK
https://m.edsoo.ru/863e9da4

11

Bops0a 3a cymecTBoBanue,
€CTECTBEHHBIN U
UCKYCCTBEHHBII 0TOOp

but6mmoreka [{OK
https://m.edsoo.ru/863e9da4

12

dopmupoBaHue
CUHTETHYECKOM TeOpHUn
HBOJIIOLIUU

13

OTanbl 3BOJIOIMOHHOIO
MpoIecca: MUKPOIBOIIOLIUS
Y MaKpO3BOJIOIIHS

but6mmoreka [JOK
https://m.edsoo.ru/863e9cle

14

[Monynsiuust —
aJIeMEeHTapHas eAMHUIA
SBOJIIOLIUHA

bu6mmorexa [IOK
https://m.eds00.ru/863e99¢6

15

3aKOH T€HETUYECKOTO
paBHoBecus Jlx. Xapau, B.
BaitnGepra. JlabopaTopHas
pabota «BrisBieHHe
U3MEHYUBOCTHU y 0co0ei
OJITHOTO BUa»

0.5

16

Penrenue 3amau Ha 3aKoH
TeHETHYECKOTO PABHOBECHS
JIx. Xapnu, B. Baiin6epra.

17

Pemennie 3a1au Ha 3aK0H
T€HETHYECKOI0 PAaBHOBECHS




JIx. Xapnu, B. BaiinGepra.

DneMeHTapHbIE (PaKTOPHI

Bbubnuoreka [JOK

18
SBOJIIOLUU https://m.edsoo.ru/863e9da4
DddexT ocHOBaTENS.
19 Db dext OyTHUTIOUHOTO bubmmorexa LHOK
y https://m.edsoo.ru/863e9da4
TOPJIBIIIKA
Murpauuu. M3onauun
20 HOITYJISILIUIA: bubmuoreka [IOK
reorpaduueckas, https://m.edsoo.ru/863e9da4
Ouosornueckas
EctectBenHnsbIit oTOOp —
21 HaNpaBJAOLUN (aKTo bubmmorexa LHOK
P m P https://m.edsoo.ru/863e9ed0
HBOJTIOIUHT
Bbu6nuoreka [JOK
22 I1 it 0TO
OJIOBOH OTOOP https://m.edsoo.ru/863e9ed0
[IpucnocobaeHHOCTH
23 OPraHU3MOB KaK Pe3yJbTaT bubmorexa [TOK
p pesy https://m.edsoo.ru/863e9fde
MUKPO3BOIIOILUH.
JlaGopatopHas paboTa
24 «M3yuenue apomopd030B U bubnmnoreka [JOK
UIM0AANTALN Y https://m.edsoo.ru/863e9fde
PaCTEHHUN U KUBOTHBIX»
ITpumepsr
)5 npucnocoOiIeHuit y bubmuoreka [IOK

OpraHU3MOB:
MOpP(OJIOTHYECKHE,

https://m.edsoo.ru/863e9fde




(bu3noIOrHUECKUE,
OMOXUMHUYECKUE,
MOBEJCHYCCKHE.

JlaGopaTtopHnast pabota
«IIpucnocobeHus

26 OpPTaHU3MOB U MX Bubmorexa LIOK
https://m.edsoo.ru/863e9fde
OTHOCUTEJbHAS
1e1eco00pa3HOCTh)»

7 Bup, ero kpurepuu u bubnuoreka IIOK
CTPYKTYypa. https://m.edsoo.ru/863e99c6
JlaGopaTtopHnast pabota

)3 «CpaBHeHUE BUIOB IO but6mmoreka [JOK
MOP(OIIOTHIECKOMY https://m.edsoo.ru/863e99¢c6
KPUTEPUIO»

but6mmoreka [JOK

29 CrpykTypa Buna https://m.eds00.ru/863e99¢6
Bunoo6pazoBanue kak

30 pesysbTaT but6mmoreka [IOK

https://m.edsoo.ru/863e9cle
MUKPO3BOJIIOIUU

31 CBs3b MUKPOIBOJIIOLIMH U
SMUAEMHOIOTHH
MaxkpoaBostonus.

0 [TameoHTOIOTHYECKHE bu6mmoreka [IOK
METO/Ibl U3YUYEHUS https://m.edsoo.ru/863e9cle
SBOJTIOINH

33 buoreorpapuueckue bubnuotexa [JOK




MCTObI NU3YUCHUSA
9BOJJIIOIIMH

https://m.edsoo.ru/863ea20e

DOMOpHOIOTHYECKHE U

14 CpPaBHUTEIBHO- bubmunoreka IIOK
Mop(horornuecKre MeTO b https://m.edsoo.ru/863ea20e
W3YUYEHUS HBOJIIOIIUU
MonekynspHo-

TeHEeTHUYECKHUE,
but6mmoreka [{OK
35 OMOXUMHUYECKHUE U
https://m.edsoo.ru/863ea20e
MaTeMaTUYeCKHUEe METOIbI
W3YUYEHUS HBOJIIOIIUU

36 OO111e 3aKOHOMEPHOCTH bubnuoreka IIOK
3BOJIOLINN https://m.edsoo.ru/863e9cle
AnanTtuBHas paguanusi.

37 HepaBHoMepHOCTE TEMIIOB
SBOJIIOIUU

18 [ToBTOpenue, 06001IeHNE,

CUCTEMAaTU3alus 3HaHuH
39 KonrponsHas padora
HayuHble runoTesnl
but6mmoreka [JOK
40 MIPOUCXOKICHHUS )KU3HU Ha
https://m.edsoo.ru/863ea5a6
3emiie
Jlonay4yHnbie
bu6mmoreka [IOK
41 MPEJICTABICHUS O
https://m.edsoo.ru/863ea5a6
3apOKACHUH )KU3HU
42 OCHOBHBIE ATaITbI but6mmoreka [IOK




HeopraHqucxoﬁ
9BOJJIIOIIMH

https://m.edsoo.ru/863eabbe

43

['mnoTe3bl 3apoKaeHUS
KU3HHA

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

44

Hcrtopus 3emiit 1 MEeTOABI
€€ U3yUCHU.
JlaGopartopHnasi pabota
«/3yuenue u onucaHue
HCKOMIaeMBbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

45

HauvannHbie >Tamnbst
OpPTaHUYECKOH IBOTIOIUU

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

46

OBOJIIOLUSA SYKAPHOT

but6mmoreka [{OK
https://m.edsoo.ru/863ea5a6

47

OCHOBHBIE TaIbI
9BOJIIOILIUH PACTUTENILHOTO
MUpa.

48

[IpakTuueckas pabota
«3ydyeHune ocoOeHHOCTEH
CTPOCHUS pACTCHUIN
pa3HBIX OTICIIOB

49

OCHOBHEBIE dTaIlbl
3BOJIIOILUY KUBOTHOTO
MUpa

50

DBOITIOLMS JKUBOTHBIX.

51

[IpakTuyeckas pabora




«M3yuenue ocobeHHOCTEH
CTPOEHUS MIO3BOHOYHBIX

JKHBOTHBIX)
57 PazButne xu3Hu Ha 3emie bu6mmoreka [IOK
10 dpaM U Ilepuoam https://m.edsoo.ru/863eaSa6
53 PasBurtue JKU3HU B Bbubnuoreka [JOK
KPHIITO30€ https://m.edsoo.ru/863ea5a6
54 Pa3BuTtHe XU3HU B Majieo30¢e bubmmorexa [JOK
1 M€3030¢ https://m.edsoo.ru/863ea5a6
. but6mmoreka [JOK
55 PasBuTHe XM3HU B KalHHO30€
https://m.edsoo.ru/863ea5a6
MaccoBble BEIMUpaHUsT —
56 DKOJIOTHYCCKUE KPU3HUCHI Bubmorexa TIOK
p https://m.edsoo.ru/863ea5a6
MPOLIOTO
CoBpeMeHHBIN
N but6mmoreka [JOK
57 3KOJIOTUYECKHUM KPU3HUC,
https://m.edsoo.ru/863ea5a6
€ro 0COOCHHOCTH
53 CoBpeMeHHas cuctema bubmuotexa [JOK
OPraHUYECKOro MPOLITIOTO https://m.edsoo.ru/863ea48e
OcHoOBHbBIE
59 CHCTEMAaTHYECKUE TPYIIIEI bubmorexa HOK
py https://m.edsoo.ru/863ea48e
OpraHu3MOB
60 [ToBTOpenue, 06001IeHNE,
CHCTEeMAaTH3aIis 3HaHUU
61 Kontponbaast pabora 1o

TeMe «Bo3HUKHOBEeHHE W©




Pa3BUTHC KU3HU HA 3emne»

& AHTpOIOJIOTHS — HayKa O bu6mmoreka [IOK
YEeJI0BEKE https://m.edsoo.ru/863eac2c

63 Pa3BuTue npencraBinenuit o bubnmnoreka [JOK
IIPOUCXOKICHNU YEI0BEKA https://m.edsoo.ru/863eac2c

64 Mecto yenoBeka B CUCTEME bubmuorexa [JOK
OpPraHu4YeCKOro MHpa. https://m.edsoo.ru/863eac2c
JlabopartopHnasi pabota
«3yuenue ocobeHHOCTEH

bubnuoreka [{OK
65 CTPOEHHUS CKeJeTa 1
https://m.edsoo.ru/863eac2c
YeJI0BEKa, CBA3aHHBIX C
MPSIMOXO0XKACHUEM)

66 JIBrKy1IMe CUITbI bubnuorexa [JOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
CooTHoueHne

67 OMOJIOTHYECKUX U bu6mmoreka [IOK
COLIMATILHBIX (PaKTOPOB B https://m.edsoo.ru/863ead44
AHTPOIIOT€HE3e

68 OCHOBHBIE CTaIuU bu6mmoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44

69 [Taneoreneruka u
[1aJIEOT€HOMUKA

70 DBOJIIOLHS COBPEMEHHOTO bubnmnoreka [JOK
4eII0BEKA https://m.edsoo.ru/863ead44

71 YenoBeueckue pachl. 0.5 bubnuoreka IIOK

[IpakTuyeckas pabora

https://m.edsoo.ru/863eaca?




«3ydyeHune 3K0I0rn4ecKux
ajanTanuil 4eJI0OBEKa

72

MexIuCIUIIMHApHbIE
METOJIbI aHTPOTIOJIOTUU

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

73

[ToBTOpenue, 06001IeHNE,
cUCTeMaTU3alus 3HaHu’

74

Konrponsnast pabora 1o
TEME «AHTPOIIOTEHE3»

75

3apoxieHue U pa3BUTHE
9KOJIOTUHU

76

MeToabI YKOJIOTHH.
JlaGopaTtopHnast pabota
«/3yuenue MeTo10B
JDKOIOTHYECKUX
HCCIICIOBAHMI

0.5

77

3HayeHNE YKOJIOTUIYECCKUX
3HAHUU I YeJIOBEKa

78

Okonornyeckue GakTopsl

bu6mmorexa [IOK
https://m.edsoo.ru/863eafec

79

AbGuotnyeckue GakTopsbl.
CBeT Kak 3KOJOrMYECKUii

daxkrop.

but6mmoreka [JOK
https://m.edso0.ru/863eb10e

80

JlaGopaTtopHnast pabota
«Bp1siBIEHNE
MPUCTIOCOOICHHIA
OpPTaHU3MOB K BIHSHUIO

but6mmoreka [JOK
https://m.edsoo.ru/863eb10e




CBCTa»

AOuoTtudeckue (HaKTopsl.

81 TemmepaTypa kak brbmmorexa LOK
patyp . https://m.edsoo.ru/863eb10e
9KOJIOTUYECKHUH (PaKTop.
JlaGopatopHas paboTa
«BoisiBIeHUE
2 S —- bu6mmoreka [IOK
TIPHCTI JICHUHN
P https://m.edsoo.ru/863eb10e
OpPTaHU3MOB K BIHMSHUIO
TEMIEPATYPb»
AOuoTtndeckue (HakTopsl.
83 BnaxxnocTs kax bubmorexa [TOK
. https://m.edsoo.ru/863eb10e
9KOJIOTUYECKHUH (PaKTop.
JlaGopatopHas paboTa
84 «AHATOMHYECKHUE Bbubnuoreka [JOK
0COOEHHOCTH PAaCTCHHUM U3 https://m.edsoo.ru/863eb10e
Pa3HBIX MECT OOUTAHUS»
25 Cpenpl oOuTaHus bubnmnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/863eafec
86 buonornueckue puTMbl
87 JKuznennsie hopmbl
OpraHU3MOB
bu6 OK
88 buotnueckue gakTopsl nosmoreka [
https://m.edso0.ru/863eb348
3HaueHue OMOTHYECKUX
. . bubnuotexa [JOK
89 B3aUMOJICUCTBUN 1A

CYHICCTBOBAaHUA

https://m.edso0.ru/863eb348




OpraHU3MOB B Cpejie
oburanus

90

DKOJIOTHYECKUE
XapaKTePUCTUKU
MO JISIIIAH

91

OCHOBHBIE ITOKa3aTeIIN
MOMYJISIIUNA: YACIICHHOCTD,
IUIOTHOCTh, BO3pACTHAs U
MOJIOBAs CTPYKTYpa

92

OCHOBHBIE ITOKa3aTeIIN
MOMYJISIIMHA: POXKIaeMOCTb,
MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUU

93

DKoJ0oruyecKas CTpykTypa
MO JISIIIAH

94

JlnHaMuKa nomymnsauuu u eé
perymsuus

95

Kpussie pocta
YUCJIEHHOCTH MOIYJISLUH.
KpuBbie BeKUBaHUS

96

DKoJIoruuecKasi Humia
Buza. JlaboparopHas
pabora «IIpucnocobneHus
CEeMsH pacTEeHUN K
pacceseHnIo»

0.5

97

Bun xak cucrema




MIOIYJISALAN

98

3aKOHOMEPHOCTH
MOBEICHUSI 1 MUTPALIi
SKUBOTHBIX

99

Coo011ecTBO OpraHu3MoB
— OnoIIEeHO03

Bbubnuoreka [JOK
https://m.edsoo.ru/863eb46a

100

DKocucTemMa Kak OTKpbITast
cucrema

Bubnunoreka IIOK
https://m.edsoo.ru/863eb46a

101

Kpyrosoport BemiecTs u
IIOTOK PHEPTUU B
9KOCHCTEME

102

OCHOBHBIE ITOKa3aTeIIN
9KOCHCTEMbI

bubnnoreka IIOK
https://m.edsoo.ru/863eb46a

103

DKOJIOTHYCCKHE nrupaMHuIbl

104

N3menenust cooOIecTs —
CYKIICCCHH

105

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKocucTeMbl MOpEN U
OKEaHOB

106

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI TYH/IP, JIECOB,
CTeneH, MyCThIHb

107

AHTpPOIIOT€HHBIE
HKOCHCTEMBI




108

YpboskocucTemsl.
[IpakTuyeckas pabora
«3ydyenue u onucanue
ypOOIKOCUCTEMBI»

0.5

109

3aKOHOMEPHOCTH
(dbopMUPOBaHUS OCHOBHBIX
B3aUMOJICUCTBUI
OpPraHU3MOB B 9KOCHCTEMAaX

110

MexaHnu3Mbl BO3ICHCTBUS
3arpsI3HEHUN PAa3HBIX TUIIOB
Ha CyOOpraHU3MEHHOM,
OPraHU3MEHHOM,
MOMYJISIUUOHHOM U
3KOCUCTEMHOM YPOBHSIX

111

KonrponsHast pabora 1o
pazneny  «OpraHusmbl U
OKpYKaroIasi cpea»

112

buocdepa —
oO1IerianeTapHas
obonouka 3emiu

bubmuorexa [JOK
https://m.edsoo.ru/863ebbsSe

113

VYuenue B. U.
Bepnazackoro o 6uocdepe

but6mmoreka [IOK
https://m.edsoo.ru/863ebbsSe

114

3aKOHOMEPHOCTH
CyIIeCTBOBaHMS Ouochepbl

bu6mmorexa [IOK
https://m.edsoo.ru/863ebd16

115

KpyroBopoTs! BewmecTs u
OMOreOXMMHUYECKUE LIUKIIbI

Bbu6nuoreka [JOK
https://m.edsoo.ru/863ebd16




116 3oHanbHOCTH Onochepsl. bubnuoreka IIOK
OcHOBHBIE OMOMBI CYIIH https://m.edsoo.ru/863ebd 16
but6mmoreka [JOK
117 | VYcroituuBocTh Onoche
TOIfHHBOCT, OHOChEpLI https://m.edsoo.ru/863ebd 16
118 DKOJOTUYECKHE KPU3HUCHI 1
WX MIPUYUHBI
119 Bo3naeiicTBre yenoBeka Ha but6mmoreka [JOK
ouochepy https://m.edsoo.ru/863ebale
AHTpPONOTr€HHOE
120 BO3JEHCTBHE HA bu6mmoreka [IOK
PACTUTENIBHBIN U https://m.edsoo.ru/863ebale
JKUBOTHBIM MUD
121 OxpaHa npupoasbl
OCHOBHBIE IPUHLIUIIBI
122 CTOMYMBOIO Pa3BUTHS bubmorexa HOK
y p https://m.edsoo.ru/863ebale
YeJIOBEYCCTBA U TTPHPOJIBI
PanuonansHoe
MPUPOIOTIONH30BAHUE H
123 C(F))X paHeHI/Ie bubmorexa [IOK
p https://m.edsoo.ru/863ebale
OMOJIOTHYECKOTO
pazHooOpa3zus 3emMin
O060061IeHne o Teme
124 «Mukpo3BoIIIOLIUA U €€
pe3yIabTaThD»
O060061IeHne o Teme
124 »

«Maxkpo3Bosronus u eé




PEe3yJabTaThbD»

126

O0001IEeHME 10 TEME
«ITpoucxoxnenue u
pa3BUTHE )KU3HHU HA 3eMIIe»

127

O00011IEHIE IO TEME
«ITpoucxoxaenue
YeJI0BEKa — AaHTPOTIOTEHE3»

128

O06o06mIeHne 10 TeMe
«IKOJIOTUS — HAyKa O
B3aMMOOTHOIICHHSIX
OpPraHU3MOB»

129

O00011IEHIE IO TEME
«Opranusmel 1 cpea
oOuTaHua»

130

O00011IEHIE IO TEME
«DKOJIOTHS BUOOB U
TIOMYJISLIAI

131

Ob6o061ieHne o Teme
«buocdepa — rmodanpHas
IKOCHCTEMA»

132

[ToBTOpenue, 06061IeHNE,
cHCTeMaTH3alus 3HaHu!

133

NToroBeiii KOHTPOJIb
3HAHUHI

134

HTOoroBbiii KOHTPOJIb
3HAHUI




135 I/ITorolsbm KOHTPOJIb 1
3HAHUU
136 I/Iroroiamﬁ KOHTPOJIb !
3HAaHUU
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

136

14







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI U1 YYHEHUKA

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyouios A.M. u 1p.;
ITon penaxuueit [laceunuka B.B. Axumonepnoe o61miectBo «3narenbeTBo
«IIpocseuienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;
ITon penaxuueit [laceunuka B.B. Axuronepnoe o61mectBo «M3narenbcTBo

«IIpocseieHue»

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

VY4eOHble TPOrpaMmbl

U ®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU
MUHTEPHET
bu6mmoreka I{OK https://m.edsoo.ru
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