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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yuebHoro npeamera «bronorus» u OCHOBHBIX MOJIOXKEHHH (peaepanbHoil paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOnplii npeamer «buonorus» yriyonéaHoro ypoBHs wusydeHus (10-11 xmaccer)
SBIISICTCS OJIHUM W3 KOMIIOHEHTOB INPEIMETHON 001acTu «ECTeCTBEHHO-HAyYHBIE TPEAMETHI».
Cornacro monoxkenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
YrIIyONEHHOM YpPOBHE, SIBIISIIOTCSI CIIOCOOOM muddepeHnranui o0y4eHns Ha YpOBHE CPEIHEro
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEIICHHE
00pa3oBaTeNbHBIX, BOCIIMTATENFHBIX W Pa3BHBAIOIINX 3aJad, CBSI3aHHBIX C MpodopueHTanuein
oOyJaromuxcss W CTUMYJIHPOBAHHWEM HHTEpeca K KOHKPETHOW OO0JIaCTH HayqHOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yuebHoMy npeamery "buonorus" na€r mpencraBieHue O IeU U 3a1a4ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTelIbHOe
(MHBapHaHTHOE) TMpEAMETHOE COJAEpKaHHE, €ro CTPYKTypUpOBaHHE IO pa3fesiaM U Temawm,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3yUeHHs Y1eOHOTO MaTepuasa
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OHMOJIOTHU pean30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTHHM Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHWS,
Onmaromaps 4yemMy IPOCMAaTpHUBAETCSl  HANpPAaBICHHOCTh HAa  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], MPEICTaBICHUN O 3I0pOBOM 00Opase >KU3HH, Ha
BOCITUTaHHE OEpEeXKHOr0 OTHOILIEHUS K OKpYXKarolled NpupoaHoil cpene. B mporpamme mo
OMOJIOTMM Tak)Ke MOKa3aHbl BO3MOXHOCTH yueOHoro mnpenmera «buonorus» B peanu3anuu
tpedboBanuii ®I'OC COO k MmIaHUPYyEeMbIM JHUYHOCTHBIM, METANPEJAMETHBIM W TPEIAMETHBIM
pedynpbrataM oOyueHuss W B (OPMUPOBAHMHM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATENIbHOM
JESITeNbHOCTH OOYyYaloUIMXCsl MO OCBOGHHUIO COAEpKaHHS OHOJOTHYECKOro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOusblii npeaMer «buosorus» Ha YpoBHE cpenHero ooumiero oOpa3oBaHHs 3aBepIlacT
Oouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHUPOBAH HA PACHIMPEHUE U YrIIyOJieHUE 3HAHUM
oOyuaromuxcs O JKMBOM TMPHpPOJE, OCHOBAX MOJIEKYISIPHON U KIETOYHOW Ouoioruwu,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, T€HETHKH, CENEKIUU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
YUYEHMS U HKOJIOTUH.

Nzyuenne yuebnoro npenmera «buonorus» Ha yriayojJeHHOM YpOBHE OPUEHTHPOBAHO HA
MOJITOTOBKY OOy4aromuxcs K MOCIEIYIOINIEMY MOJY4YeHUI0 OMOIOornyeckoro oOpa3oBaHUs B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBJIIET CUCTeMa OHOJOIMUYECKMX 3HAHUHM, MOJIYYEHHBIX NPU M3YYEHUH OOYdYaroIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKUX pa3/eloB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 knaccax 3Tu 3HaHUS MOTY4alOT pa3BuTHE. Tak, paCIIMPEeHbl U yri1yOIeHbI
OuoJIOTHYECKHE 3HAHHUSA O PACTEHUSX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me 4YeloBeKa,
OoOImMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTENbHO BKJIIOUEHBI OHMOJIOTHYECKHE CBEACHUS



IIPUKJIATHOTO M TOHUCKOBOI'O XapakTepa, KOTOPhIE MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI VIS
nocueayomero Beioopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TIOJTYYCHHBIMU OOYYaIOMUMHUCS NPH U3YYeHUU HU3NKU, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMy mnpenmery "buonorus" otpaxaer CHCTEMHO-
YPOBHEBBII M 3BOJIOLUOHHBIN MOAXOAbI K H3ydeHUto Ouojsoruu. CoriacHO UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE /IS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HOO0Opa3us
mwiaHetsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KIETOYHOH Ouosioruy,
SMOPHONIOTHN M OMOJIOTHH Pa3BUTHUS, TEHETUKU M CEJIEKIIUHN, OMOTEXHOJIOTHH U CUHTETHYECKON
OMOJIOTUH, AaKTYaJIU3UPYIOTCS 3HAHUS OOyJaromuxcsi Mo OOTaHWKe, 300JI0THU, aHATOMUH,
¢dbusmosorun yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yYEHHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buonorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OOydarolUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEHW, NPUHIMIOB MU MpaBWI, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, IMOMYJISINH, OWOIEHO3a, SKOCHUCTEMbI, O BBIJAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH, NMPUKIAJHBIX acCHeKTax
Ouosnornueckux 3HaHWM. J[7s pa3BUTHS U HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsily CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAHUU MPOTPaMMBbI 110
OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPHEH CTaHOBJIEHMSI U Pa3BUTHUS TOM WM HWHOU
obnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEHICHHE BaKHEUIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE — OBIJIAJICHHE
0oOy4aroUMMUCS 3HAHUSAMU O CTPYKTYpHO-(YHKIIMOHAILHOW OpraHU3al[Md >KUBBIX CHCTEM
pPa3HOro paHra u NprHoOpeTeHue YMEHHI HCIOJIb30BaTh 3T 3HAHUS B (POpMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu npodecCUOHaIbHON NIeATENbHOCTH, CBSI3aHHOM ¢ OMOJOTHEl, WiH K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PelieHrneM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOydYalolUMHUCS CUCTEMbl OHOJIOTHYECKMX 3HaHHWil: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsIX, KOHIEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IpaBUIIAX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKMX CHCTEM (KJIeTKa, OPraHu3M, MOMYJISIHs, BU]I,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcs ¢  METOAaMHM  TIO3HAHHUS  JKUBOW  MPHUPOIbIL:
UCCIIEI0BATEIbCKUMHU METOJaMU OMOJIOTMYECKUX HayK (MOJIEKYJISPHOM M KIETOYHOW OMOJIOTrHH,
SMOPHOJIOTUN M OMOJIOTUU PA3BUTHUS, TEHETUKU M CENIEKIUU, OMOTEXHOJIOTHH U CUHTETHYECKON
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSITENIbHOIO  MPOBEACHUS
OMOJIOTUYECKUX HCCIIEJJIOBAHUN B J1abopatopu M B Mpupoje (HabiarojeHue, H3MEpeHHE,
HKCIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZiIecHuEe OOYYaIOUUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HAaXOJIUTh, aHAIM3UPOBATh M
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTAQHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHOJOTHM W  COIMAJIBHO-
HSKOHOMHYECKUMHU U SKOJOTMYECKMMHU INpoOJieMaMH YeJIOBEUYECTBA; OLIEHUBATh IOCIEICTBUS



CBOCW JEATENPHOCTH 10 OTHOIIEHHIO K OKpYXKaloUled NpUPOIHON cpenae, COOCTBEHHOMY
3I0POBBI0 W 3/IOPOBBIO  OKpPYXAIOIIUX JItoJel; O0OOCHOBBIBATH M  COOJIOAATH  MEphI
npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JIeBaHUH, MpaBUiia MOBEACHUS B NPUPOAE U 0OecreueHus
0€301aCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIYAMHBIX CUTYalUsAX MPHUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapakTepU30BaThb COBPEMEHHBIC HAy4HbIE OTKPBITUS B 00JacTh
OHOJIOTHH;

pa3BUTHE y 00YYaIOMIMXCS WHTEIUIEKTYalIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITHSAMH M COBPEMEHHBIMU HCCIEIOBAaHUSAMH B OHOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HCCIEIOBAaHMS, IMPOBEICHUS
OKCTIEPUMEHTAIBHBIX HWCCIICOBAaHUM, pemeHuss OHOJOTHYECKUX 3a]ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIHTaHUE y OOy4JaroOmMXCcs IEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJE B IEJOM U K
OTIEeNbHBIM €€ OO0beKTaM | SBJICHUSAM; (OpPMUpOBAaHME DKOJOTHUYECKOW, TE€HETHYECKOMH
IPaMOTHOCTH, OOIIeH KyIbTyphl MOBEIEHHS B IMPHUPOJE; WHTETPAMN E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHre 00yJIaroIUMHUC] KOMIIETEHTHOCTH B PAllMOHATBHOM TIPUPOIOTIONH30BAHUT
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOIO 3[0POBbS M 3J0POBbSl OKPYXKAIOMIMX JtoJeH (COOMIOIeHUST Mep
npodUIaKTUKK  3a00JieBaHMM,  oOOecrieueHne  O€30MaCHOCTH  JKU3HEACATEIPHOCTH B
Ype3BBIYaHBIX CHTYaUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIh30BAHUS
OMOJIOTMYECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOU JKU3HH;

CO3JaHME YCIOBHMH JJIi OCO3HAHHOTO BbIOOpa OOYyYAIOMIMMHCS WHIUBUAYAIbHON
00pa3oBaTeIbHON  TPAEKTOPHH, CIOCOOCTBYIOIIEH IMOCIEAYIONEMY TPOQPECCHOHATPHOMY
CaMOOIIPENIeICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M TOTPEOHOCTIMHU
pervoHa.

OO6miee 4YKCIIO 4YacoB, OTBEICHHBIX Ha W3y4YeHHWE OWOJIOTMH Ha YIIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBiseT 204 gaca: B 10 xmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OpPM, METOJIOB M CPEACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACpKaHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
O0MoJoruueckoro oOpa3oBaHUsl B OpraHU3alUAX CPeIHEro Mpo(ecCHOHAIbLHOTO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNbHBIM YCIIOBHEM TMPH 00y4eHHWH OMOJOTHMH HA YIIIyOJIEHHOM YPOBHE SIBISICTCS
MpOBeJIeHUE JIA0OpaTOPHBIX W TMpakTH4eckux pabor. Takxke ydacTHe o0Oy4aromuxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpe/IeNIIeTCS y4YUTENeM Ha OCHOBE MMEIOIIMXCA MaTepHUaTbHO-TEXHUYECKHX PECcypcoB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TMPOBEPKY
rocynapcTBeHHol nrorosoi arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas ucrtopusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHre OuoJOorud B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHOJOTMM B MNPAKTHUYECKON
NESTeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mennens, B. W. Bepnanckuii, WU. II. IlaBnoB, M. M. MeunukoB, H. W. Basuwios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTHN ¢ IPYrUMU Haykammy, «CucteMa OHOJOTHUYECKHUX
HayK».

Tema 2. /KuBble cucTeMbl U MX H3yYeHHUE

XKuBble cucTemMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTh, CIIOXHOCTb M YINOPSJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOPraHM3alUs, CaMOBOCIPOMU3BEICHUE, Pa3IpakMMOCTb,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3alid >KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KJIETOYHBINA, TKAaHEBBIH,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiue B XUBbIX cucreMax. OCHOBHbIE MPU3HAKU >KUBOTO.
XKuznp kak ¢opma cyiiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue »UBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenune xuBBIX cucteM. Meroapl Ouojornyeckoi Hayku. HaOmropeHue, uamepeHwue,
SKCIIEPUMEHT, CUCTeMaru3anusi, MeraaHanu3. [loHsATME O 3aBUCHMOW UM HE3aBHUCHUMOM
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonsatue BEIOOPKHU U €€ 10cTOBepHOCTh. Pazdbpoc B Ouonornueckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX Pe3yJbTaToB. [IpUuMHBI MCKaKEHUS PE3yIbTATOB HKCIEPUMEHTA.
[loHATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuiet 1 cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HHU», «bHOJOTHYEecKHe CHUCTEMBI»,
«CBoOlCTBa KUBON MaTepum», «YPOBHU OpPraHU3aLUU KUBON MPUPOIbDy, «CTpOEHUE KUBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yueHUs KUBOU TPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
AKCIIEPUMEHTOB.

IpakTuyeckass padora «lcrnosb30BaHUE Pa3IMYHBIX METOJOB MPU U3YUYEHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Krnerka — crpykrypHO-(DYHKIIMOHAIbHAS €IMHULA XUBOTO. VICTOpUS OTKPBITHS KJICTKH.
Paboter P. I'yka, A. JleBenryka. Kierounast teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOrMHM: MHUKPOCKONUS, XpoMmaTorpadus,
anektpodopes, METoJ  MeueHBIX aroMoB, auddepeHnManbHOE  IEHTPH(YTrUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue (DUKCUPOBAHHLIX KAemoK. DIEKTPOHHAS MUKPOCKOIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOM», «McTopus
pa3BUTHUSA METOJ0B MUKPOCKOIIMM.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PacTUTENbHBIX, KUBOTHBIX U
OaKTepHAIBHBIX KIJIETOK.

IIpakTnueckas padora «/I3yyeHne MeETOJOB KIETOYHON OHOJOrMHM (XpomaTorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPAaMUKpPOAJIEMEHThI. Bona u €€ ponb
KaK pacTBOpPUTENS, peareHTra, ydacThe B CTPYKTYPUPOBAHMM KIETKH, TEIIOPETrYISIUN.
MunepasnbHbI€ BellecTBa KJIETKH, UX OHojiorndyeckas poib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranunyeckue BellecTBa KieTku. buonornyeckue nonumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil mojekynbl. [lepBuunas cTpykTypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TpeTWdHas, YeTBepTHYHas CTPYKTyphl. JleHarypamus. CBoiicTBa OEIKOB.
Knaccuduxkanus 6enxoB. buomornueckune GyHKIUN 0enKoB. [Ipuonbi.

VYrneBoapl. MoHOCaxapuibl, IUCaxapuibl, OJUTOCAXapuibl M mojucaxapuasl. OO
IJIaH CTPOEHUS W (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIIMN
YTJIEBOJIOB.

Jlunuaer. IMaapodunsHO-THIPOPOOHEIE CBOWCTBA. Knaccudukanuss  1unumos.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TEKy4YecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykineoTuapl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas crnmpanib.
Mectonaxoxaenue u ouonorunueckue pynkuu JJHK. Bunst PHK. ®ynknun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakiun  AT®. BoccTaHOBIIEHHBIE TEPEHOCUMKH, UX GYHKIMH B KIeTKe. /[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass OuonoTus: OHMOXMMHYECKHEe U OHOPHU3NYECKHEe HCCIENOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOJeKyl. Modenupoganue cmpykmypol U  @QYHKYUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CUHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptperst: JI. Ilonunr, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXKHUBOW MNPUPOJAELY,
«Pacnpenenenne XMUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabIUIAa XUMHYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYNBl BOJbI», «BemectBa B cocraBe OpraHu3moB», «CTpoeHHME MOJIEKYNbl Oeskay,
«CTpyKTypBl OEIKOBOW MOJNEKYNbI», «CTpOoeHHE MOJEKYNl YrieBoaoB», «CTpoeHHE MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyibl AT®».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyKeHHE OCITKOB C TIOMOIIBIO KAYECTBCHHBIX PEAKITUI.

JladopaTopHas padora «VccieqoBanue HyKIEHHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotndeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUs KIETKHU.

Ctpoenne mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii U  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(PHON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIETOK. MecTo U
POJIb MPOKAPUOT B OMOIIEHO32aX.

Crpoenre n QpyHKIMOHUPOBAHUE dYKapHOTHUYECKOM KieTku. [lna3zmarnueckas memOpaHa
(mna3manemma). CrTpykTypa Iula3MaTHueckod MeMmOpaHbl. TpaHCHOPT BeIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas aud@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). Ilomymponunaemocts MemOpanbl. PaboTa
HaTPUH-KAJIMEBOTO HacoCa. DHJIOIUTO3: MMHOINTO3, (haromuTo3. Jk30muTo3. Kierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommazma. I[luro3osb. [{utockener. JIBwkeHue nuToruia3mbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HporiazMarudeckas ceth (JI1C), ammapar [Nosbmxw,
JU30COMBI, UX CTpoeHHe W (GYHKIUH. B3auMoCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TpaHYISIPHOTO peTukynyma. Mexanuzm nanpasienus oOeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKU peTukyayMm. CekperopHas ¢yHkius anmnapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmuposka benxos 6 annapame I onvoxcu. TpaHCTIOPT BELIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUIBL. [Ipoucxooicoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHIpUM u miuacTuia. [lepBuuHble, BTOPUYHBIE U CJOXKHBIE ILJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOIIACTHI  BBICIIUX
pacTeHui.

HemeMm6pannbie opranousl kietku CtpoeHue M (GYHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kineTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHThl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Krnerounslii mentp. CTpoeHHe H JBUKCHHE JKITYTUKOB M PECHHYEK.
MuxkpoTpyOouku 1uTomia3msl. LlenTpuois. benku, accoyuuposannvle ¢ MUKpoguiamenmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siAapa, XPOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHHE W (PYHKIIUU.
SnepHblii 6enkoBbIH MaTpHKC. [IpocTpaHCTBEHHOE PaCIOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benku XpoMaTWHa — TUCTOHBL. J{unamuxa soepHou
00010uKU 8 MUumo3ze. HoepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTENbHAsE  XapaKTEPUCTUKA  KIETOK  JYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[Hoptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE JYKapHOTHUECKOW KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKW», «CTpoeHre MUTOXOHAPUMWY, «Sapo», «CtpoeHue
IIPOKAPUOTHYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKON, MHKpPOIIpEnapaThl PaCTUTEIbHBIX, MHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepHaJIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3IMYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHas padora «/ccnenoBanue 1uiasmMoan3a U AEMIA3MOJIN3a B PACTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AccuMWIALNS U TUCCUMWIISLIMS — IB€ CTOPOHBI MeTabosn3Ma. Tumsl oOMeHa BEUIECTB:
aBTOTPOQHBIH UM  TreTepoTpopHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX MpOIECcCax.
OHepreruyeckoe oOecrieueHue kieTku: npeBpaimieHne AT® B 0OMEHHBIX Mpolieccax.
@depMeHTaTUBHBIM XapakTep peakUui KIEeTOYHOro Mmerabonusma. DepMeHThl, UX CTPOEHHE,
cBoiicTBa M MexaHu3M jelctBui. KodepmeHntol. OTnnuus (QepMEHTOB OT HEOPraHMUYECKUX
KaTtaiau3aTopoB.  benku-aktuBatopel M OEIKU-UHTMOUTOPBHI.  3aBUCUMOCTH  CKOpPOCTHU
(epMEeHTaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OPraHWYECKHX BeHIeCTB B KieTke. DotocuHTes. AHOKCcucenHbull U
oKcucennbvlll omocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonHoz2o yenmpa. Ponb xjmopomaactoB B mporecce (poTocuHTe3a. CBeTOBask U TEMHOBas
dazel. Domoovixanue, Cs., Cs. u CAM-munvr hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOpOCTh (hOTOCHHTE3a. 3HaUueHHEe (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(QUUIUPYIOILINE
OakTepuu, jkene300aKkTepuu, cepoOaKkTeprn, BOJOPOIHBIC OaKTEPHH. 3HAUYEHNE XeMOCHHTE3a.

AnaspoOHble opraHu3Mel. Bunel Opoxenus. [IpogykTel OpoxeHHs M MX HCIIOJIb30BaHUE
YeJ0BEKOM. AHa’pOOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMM W BO30yIUTENIN
0ose3Hei.

AspoOHBIE OpraHu3Mbl. OJTambl 3HepreTuueckoro obmeHa. IloaroroBuTenbHBINA 3TaIl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKuCICHME, WU KIETOYHOE AblXxaHue. Poib MUTOXOHIpHH B IpoLeccax
Ouosornyeckoro okucieHus. Lluknumueckue peakuuu. OkucnurensHoe (ochopuaupoBaHue.
Ouepeus membpannozo epaduenma npomonos. Cunmez AT®: paboma npomonnoii ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTh oOMEHa BELIECTB IHeped  aHadIPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOT0 0OOMEHa.

JdeMoHcTpanuu

IToprpersr: k. IIpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Onrensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «DOTOCHHTE3», «DHepreTuyeckuit ooMen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopnas padora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (EpMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EpMEHTATHMBHOTO pacCIICIUICHUS IEPOKCHIa
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBeHHasi uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu marpuyHoro cunresa. [IpHHIMI KOMIUIEMEHTApPHOCTH B pEaKLUSAX MaTPUYHOIO
cuHTe3a. Peanmmsamus HaciencTBeHHOW wH(opMmammu. [eHeTHUecKWid KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuunbil cuHTe3 PHK. IIpuHIUMNBE TpaHCKpUIIIMKA: KOMIUIEMEHTapPHOCTb,
aHTUNApAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TpancnoptHeix PHK B OGmocunTese Oenka. YcmoBus
6uocunTesa 6enka. Koguposanue aMuHOKUCIOT. Posb pubocom B OnocunTese Oenka.

Cospemennvie npedcmasienusi 0 cmpoenuu 2enog. OpraHuzalus reHoMa y MpoKapuoT U
9yKapuoT. Perymisius akTUBHOCTH IeHOB y mpokapuoT. ['mmoreza omepona (®. XKakoo, XK.
Mano). Monekyaapuvle mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. KiieTounslit romeocTas.

Bupychl — HeksieTouHble (OPMBI JKU3HM U 00IUratHele nmapasutbl. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuswenmwiii yuxn JIHK-cooepocawux
supycos, PHK-cooepoicawux supycos, bakmepuogazos. Obpamunas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHsie 3abosieBaHusi d4elnoBeka, KUBOTHBIX, pactenmit. CIINJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, . Y. UBaHOBCKUIA.

Tabmuupt u  cxembl: «buocunTes Oenkan, «l'eHeTmueckuii koa», «Bupycem,
«baxTepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounslii nmkn, ero mepuoiasl u perymsuusa. MHrepdaza u muto3. OcoOeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroka kineTku k aeneHuro. [IpecunreTnueckuii
(MOCTMUTOTUYECKHT), CUHTETUYECKHH M TOCTCUHTETHYECKUN (MIPEMUTOTHYECKUIA) MEPHOIbI
nHTEep(Da3hI.

Marpuunbiii  cuntre3 JHK — pemmmkauus. Ilpunuumner  permukanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIM  CHUHTE3, aHTUINAPAJUIEIbHOCTh. MexaHusm
perumkanuu  JIHK.  Xpomocomsl. Crpoenne xpomocom. Temomepsl u  Temomepasa.
XpOMOCOMHBII HAabOp KJIETKU — KapHOTHUN. MIUIOWIAHBIM M TarulouIHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Jlenenue kinetkn — mMuTo3. CTaguum MHUTO3a M MPOUCXOJALIME B HUX MPOLECCHL. THUIBI
MuTo3a. Kapnoknues n nutoknses. bruonorndyeckoe 3HadyeHrEe MUTO3A.

Perymsiust MUTOTHYECKOTO UMKIA KiIeTkd. [IporpamMmupyemasi KiieTO4Has THOENb —
aronTos.



Knerounoe sapo, XxpoMocoMmbl, (PYHKIIHOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KH3HEHHBIM MUK KICTKM», «MHUTO3», «CTpOeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

OGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKpompenaparbl: «MHTO3 B KJIETKaxX KOpelIika
JTyKa».

JlabopaTopHas pa6ora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHue MuTO3a B KIETKaX KOHUMKA KOpeIlKa Jiyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U KU3HEACITEIILHOCTU OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, IPYrue NpoTUCTHL. KooHnansHbIe
OpraHU3MBI.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHEW: oOpazoBaTelbHasg, MOKPOBHaf,
MPOBOJISAINIAsA, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacToI0KEHHS
TKaHEW B OpraHax pacTEeHHII.

TkaHM JKMBOTHBIX W  4YelOBeKa. THUIBI JKUBOTHBIX TKaHEH: JOWTEIUalIbHAasd,
COEIMHUTENIbHASA, MbllleuHasi, HepBHAas. OCOOEHHOCTH CTpOeHMs, (DYHKIHI W pacroyioKeHUs
TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbl€ U T€HEpPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yesoBeka. OyHKIIMKM OPraHoB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbIi 1 BHyTpeHHU ckeneT. CTpOoeHHe U TUIIbI COCAUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOUHBIX OPraHu3MOB: aME&OOUIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX pPACTEHMI: TpPONU3MblI U HACTHUH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pedexc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [loryiomenue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. I[lutanue >XUBOTHBIX. BHYTpUIIOJOCTHOE M BHYTPHUKJIETOYHOE IUIIEBAPEHUE.
[IutaHnne NMO3BOHOYHBIX KUBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO TpakTta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue sxuBoTHbIX. uddy3us ra3oB uepe3
MoBepXHOCTh KieTku. KoxkHoe apixanue. J[prxarenabHas MOBEepXHOCTh. JKaGepHoe U NEroyHoe
npIXaHue. JIpIxaHWe TO03BOHOYHBIX YUBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKUX MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cucTeMa 4eloBeka. MexaHus3m
BEHTUJISIUH JIETKUX y TITUI U MIIEKOMTUTAIONINX. Perynsnus npixanus. [[pixaTenbHbie 00bEMBI.

TpancnopT BelleCTB y OpPraHu3MOB. TpaHCHOpPTHBIE CUCTEMbl pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHBbIE cOCyAbl M KpoBb. Kpyru



KpoBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MTO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BblueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @Ounbrpanms, cexkpeuus u  oOparHoe
BCAaChIBAaHUE KaK MEXaHU3Mbl paOOThl OpraHoB BbleNeHus. CBsA3b NOJOCTU Tea ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHue y 1mo3BOHOYHBIX JKMBOTHBIX U uenoBeka. llouku.
Crpoenrne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl Oaktepuil u
LUCTHI NPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. Cpencra maccUBHOU U
XUMHUYECKOM 3aiUThl. DUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3al[UTa OPraHu3Ma
or OonesHedl. MMMmyHHas cucreMa uenoBeka. KeTOuHbII W TyMOpadbHBIE HUMMYHUTET.
Bpoxnéuuplii ¥ npuOOpeTEéHHBIM  cnenuduueckuid UMMYyHUTET. Teopusi KJIOHaJIbHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnaiurensHbie OTBETHI
opranu3MoB. Posib BpoxIEHHOIO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxuMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsuus y pacteHuid. PocToBble BemiecTBa M UxX
3HauYEHUE.

HepBHas cuctema u pedriexropHas perynsiuus y XUBOTHbIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl Yy JKUBOTHBIX. OTAENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u peduexkropHas nyra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

'ymopanbHas perymsauus W SHAOKPUHHAs CHUCTEMA XMBOTHBIX M 4enmoBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HX TOpMOHBIL. JlelicTBMe TopMOHOB. B3anMOCBs3b HEPBHOW U
SHIOKPUHHOM cucteM. [ unoramamo-runoduzapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTeMbl OpraHoB
MM0O3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHuiD,
«KopueBbie cucrempl», «Ctpoenue credns», «CTpoeHue IHCTOBOM MIACTHHKUY, «TKaHH
KUBOTHBIX», «Ckener uenoBekay, «llumeBaputenbHas cucrema», «KpoBeHOCHas cucremay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplledyHas cuUcTeMay,
«BplenurenpHas cucreMa», «HIOKpUHHAsA cucrema», «CTpoeHue Mblib», «MMMyHUTET?,
«KumeuHnonosnoctHele», «Cxema NUTaHUS pacTeHUD», «KpoBEeHOCHbBIE CHCTEMBI MO3BOHOYHBIX
AKUBOTHBIX», «CTpoeHue ruape», «CtpoeHue miaHapun», « BHyrpeHHee CTpoeHue 10Xk IEBOro
yepBs», «HepBHas cucrema poid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nrtun», «HepBHasg cucreMa MIIEKONMTAIOLIUXY,
«HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOUYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOKHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHUI pa3HbIX OTIENIOB, BJIAXKHbIE MTPENapaThl
KHUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YeIOBEKa,
o0OpyZOBaHUE Ui JIEMOHCTPAallMM TOYBEHHOTO M BO3JAYIIHOIO MHTAaHHUS pPACTEHUH,
pacuieryieHust Kpaxmana u OenkoB moJ JeiictBueM (epMeHTOB, 0OOOpyldOBaHUE IS



JEMOHCTpPALMU OIBITOB [0 U3MEPEHMIO KU3HEHHOU EMKOCTH JIETKUX, MEXaHNU3Ma JbIXaTeIbHBIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBbie kineTkw, wiaum ramersl. Meio3. Craguum Mmenosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. I'ameroreHe3 'y JKMBOTHBIX. IlonoBble  Kee3bl.
OOpazoBaHue W pa3BUTHE MOJIOBBHIX KIeTOK. CriepmaTorene3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

Omoi0TBOpeHNE W dMOPHUOHATBHOE PAa3BUTHE >KMBOTHBIX. CHOCOOBI OTUIOJOTBOPEHUS:
Hapy)XHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHs — HayKa O pa3BUTHH
opranu3mMoB. Mopghozenez — oona uz enaenwvix npooaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghozeneza. Cragun sMOproreHe3a )KUBOTHBIX (Ha mpuMepe JArymkn). Ipobnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvl
onacmyn. OcoOEHHOCTH NPOOJIECHUS MIICKOTMTAIONINX. 3apOJABIIIEBbIE JTUCTKUA (TacTPYIISIus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHUE 4YacTeu
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANIBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aUMOJCHCTBUMH TE€HOB. BiusHue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3IMYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue xuBOTHBIX. [locTamMOpmoHanbHbI Tiepuon. IlpsMoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y O€ClO3BOHOYHBIX WU TIO3BOHOYHBIX HKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOTO M HEMPSMOTO Pa3BUTHUA, UX PACIPOCTPaHEHUE B MPHUPOJIE.
Tunsl pocta >KUBOTHBIX. DaKTOpPhl PErylsillMd pPOCTa >KUBOTHBIX M dYenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepuonabl OHTOreHesa wyesioBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pa3smHokenne u passutue pacreHuil. 'ametrodur u cnopodur. Meito3 B KU3HEHHOM
uukie pacrenuid. OOpazoBaHue crop B TIpolecce Meiosza. ['ameroreHes y pacTeHUil.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIMIIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEeTyJISIUU OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lInemasn.

Tabmuisr u cxemsl: «BerertaTuBHOE pa3MHOXKeHUE», « THUMBI OECMONOr0 pa3MHOKEHHS,
«Pa3MHOXKEeHHE XIaMUIOMOHaAb», «Pa3sMHOXeHHe 5BrieHbl», «Pa3MHOXEHHE THUAPHIY,
«Merio3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE SHMIEKIETKM U CIEPMATO30MAA»,
«OCHOBHBIE CTaauu OHTOreHe3a», «lIpsMoe u Hempsmoe pa3Butue», «Pa3Burne Maickoro
Kyka», «Pa3Butue capanum», «Pa3BuTtHe IArymkn», «/{BoHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX
pactenuii», «CTpoeHHE CeMSH OJHOJONBHBIX M JBYAOJBHBIX pacTeHUil», «KU3HEHHBIH HUKI
MOpPCKOW KamycThl», <«OKW3HEHHBI [WKIT MXxa», <OKU3HEHHBIH UK MArmopOTHHUKAY,
«KW3HEHHBIN UKII COCHBD.



O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThl SULEKIETOK U CIIEpMaTO30H/I0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKI.

JlabopaTtopHasi pabora «l3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BbisBieHHE MPU3HAKOB CXOJICTBA 3apOJBINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOMXEHHUS BBICIITUX PACTCHUI.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

Wctopus ctaHoBiIeHHS U pa3BUTHS I'€HETUKM Kak Hayku. PaGotel I. Menpens, I'. ne
@puza, T. Moprana. Posb oTeuecTBEHHBIX Y4YE€HBIX B pa3BuUTUU TeHeTuku. Padorer H. K.
Konenosa, H. U. Basunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlieJIbHbIE
IeHbl, AJIbTEPHATHUBHbIC TPU3HAKH, JOMMHAHTHBIM W pELIECCUBHBIN TNPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4UCTas JIMHUSA, THOpUAbl, reHOTun, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, ITUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHH.

JdeMoHcTpauuu

[Toptpersr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsros, H. Y. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodeer-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TCHETUIECKUX UCCICTOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. I[lepBolii 3akoH MeHmens — 3aKOH €IMHOOOpa3us
TUOpUIIOB TEpBOTO MOKoJieHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menaens — 3akoH
paciuernyeHus mpusHakoB. L{uTonornueckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TAMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexxyTOUHBIT XapakTep HaCJIEOBaHUs.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe ckpeniuBaHue. Tperuid 3akoH MeHmens — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HacienoBanue npu3HakoB. Padoter T. Moprana. CrieniieHHOe HacleJ0OBaHne
I€HOB, HAPYILIEHHE CLIETUICHUS] MEX 1y FT€HaMH. XPOMOCOMHAs TEOPUS HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIM MEXaHU3M OINPEAEIICHHs I0Ja. AYTOCOMBI U TOJIOBBIE
XpoMocOoMBbl. ['oMoramMeTHbli M rereporaMeTHblii Mmoj. ['eHeTudeckass CTPYKTypa IOJOBBIX
xpomocoM. HacinenoBanue npu3HAKOB, CLIETVICHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucteMa. [lieHoTpornvss — MHOXECTBEHHOE JEWCTBHE TI'EHA.
MHOKECTBEHHBIM ajuienu3M. B3auMolielicTBUe HeauleNbHbIX TeHOB. KoMIieMeHTapHOCTb.
Onucras. [lommmepusi.

'eHeTnyeckuil KOHTPOJIb Pa3BUTHUSl PACTEHUN, MKUBOTHBIX U YEIOBEKAa, a TaKKe
(U3MOTOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHU3Mbl B3aMMOICHCTBHS «XO3SWH — Mapa3uT» U «XO3SIUH —
MUKpOOHOMY. ['eHeTHYecKre acieKThl KOHTPOJIS U U3MEHEHUs HAacIeICTBeHHON nH(opMaIim B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblif U BTOpOii 3aKoHBI Menaens», «Tpetuit 3akoH MeHnens»,
«AHanuzupyrollee ckpelmuBanue», «HenonHoe nomuHupoBanue», «CLHEIUIEHHOE HACIEI0BaHUE
MPU3HAKOB y Ap030¢uisl», «I eHetuka nona», «Kapuortun yenoseka», «KapuoTumn apo30¢uis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIECTBUE T€HOBY.

Ob6opynoBanue: MOJENb Ul JEMOHCTpAIMK 3aKOHOB €IMHO00pas3usi THOPHIOB MEPBOTO
IIOKOJIEHUSI M PACIICIJICHUS NPU3HAKOB, MOJENb Ui JEMOHCTpAlUU 3aKOHAa HE3aBUCHMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOTO HACIEAOBaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. V3MeHYHBOCTH
npu3HakoB. KadecTBeHHblE M KOJMYECTBEHHbIE IMpPU3HAKU. Buabl  HM3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTb. Poisib cpeabl B (opMHUpOBaHUM MOIUGUKAIUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN ps ¥ BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTMnMyeckas W3MEHYHUBOCTh. (CBOMCTBA TI'E€HOTUIIMYECKONW WM3MEHYMBOCTU. Bubl
FeHOTUITNYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAs!.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JaHUM F€HETHUECKOT0 pa3HOOOpa3us
B MpEeJeNax OJHOrO BUAA.

MyranvoHHass HM3MEHYUBOCTb. Buabl MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLMPOBAHHBIE MyTalWW. SnepHble W LUTOIIA3MATHYECKHE MYTAlWH.
Comarnueckue W MOJOBble MyTaluu. [IpuunHBI BOZHUKHOBEHHsI MyTauuid. MyTareHbl U HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIMOHHOTO IpoLecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacinenctBeHHoW wu3meHuynBoctH (H.M. BaBwmiioB). BHesnepHas HW3MEHUHMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Baguinos.

Tabmuielr 1 cxembl: «Buabl u3MeHYUBOCTHY, «MoauduKaMOHHAs W3MEHUYHUBOCTDHY,
«KoMmOuHaTBHAsT ~ M3MEHYHMBOCTB»,  «Meio3»,  «OmnogoTBopenue»,  «l'eHeruueckue
3a00JieBaHUS YellOBeKay, «Buabl myTaruiiy.

OO6opynoBaHue: >KHMBble M TepOapHble HK3EMIUIPbl KOMHATHBIX PpAcTeHUM, PUCYHKU
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTtopnass pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
N3MEeHUUBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KPUBOI».

IIpakTuuyeckas padéora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparTax)y.

Tema 14. I'eneTnka yesioBeka

Kapuotun uenoseka. MexayHapoaHas NHporpamMma HCCIEJOBaHUS I'€HOMa YEJIOBEKa.
Metoapl U3ydyeHHsI TEHETHKH YeJOBeKa: T'€HeaJIOTMYeCKU, OJIM3HELOBBIH, IIUTOreHEeTUYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTHUecKnid. COBPEMEHHOE OIpENEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ moMoubto [11[P-
aHasn3a. HacnenctBenHble 3a00s1€eBaHNs YeslOBEKA. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOW MpPeApacooKEHHOCThIO. 3HAYEHUE MEJAUIMHCKON TEHETUKU B
MPEIOTBPAIICHUN W JICUCHUU T'E€HETUYEeCKHX 3a00JIeBaHUN YeNOBeKa. MeIUKO-TEeHETHYECKOe
KOHCYJbTHpOBaHue. CTBOJIOBBIC KIETKHU. [[OHATHE «TE€HETHUYECKOTO I'Py3a». DTUUECKHE aCIIEKThI
Hccae0BaHuM B 00JIaCTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOPHI MOBBIICHHON YYBCTBUTEIBHOCTH YEIIOBEKA K (PU3UYCCKOMY U
XUMHUYECKOMY 3arpsi3HEHHUIO OKpYyXKaroumed cpeapl. [ eHeTndeckas MpeapacroioKEHHOCTD
YEeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuupl u cxembl: «Kapuotumn uenoBeka», «MeToabl U3y4eHHUS TEHETUKH YEIIOBEKa,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanuss ¥ CeleKIus. 3apoXkACHHE CENeKIMU W AoMmecTukanuu. Ydyenue H. .
BasuiioBa o LleHTpax npoucxoxaeHus 1 MHOrooOpa3usi KyJlIbTYpPHBIX pacTeHuil. Ponb cenexuun
B CO3JaHMM COPTOB pacTeHWd H Topoj KHUBOTHBIX. CopT, NOpoaa, IITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIZIOB B HacieACTBeHHOW m3meHunBocth H. M. BaBuiioBa, ero 3HaueHue mis
CEJICKITMOHHOM pabOTHI.

Mertoibl ceneKIMoOHHOM paboThl. MIcKyccTBEHHBIN 0TOOP: MAacCOBBINA U MHIMBUYaTbHBIN.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcrbiTaHue mpou3BOAUTENeH 1o moTtoMcTBY. OTOOp 1O
TEHOTHUITY C TOMOUIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA M OTOOP MO F€HOTHUITY C TOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuanuoHHBI 1
XUMHYECKUH MyTareHe3 KaK HCTOYHMK MYyTalUd Yy KyJIbTypHBIX (OpPM OpraHu3MOB.
Hcnonp30BaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOuHaHTHBIX JIHK ms
MOJYYEHUSI UCXOTHOTO MaTepuaa Jjsl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausanus. bauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE CKpeluBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtmanéHHas ruOpuAM3aIus.
[Ipeononenne Oecruiogusi MEXBUAOBBIX THOpUAOB. JIOCTM)KEHMSI CEJEKIMU pPACTEHUH U
KUBOTHBIX. «3€1EHAS peGONIOYULY.

CoxpaHeHHe UM H3YYEHHE T'€HETHMYECKUX PECYPCOB KYJIbTYPHBIX PAaCTEHHUM U HUX JHUKUX
poauyeit s co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YeJIAX VIAVUULEHUSI CYUWeCMBVIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM YUCie C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
NnepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToprpersr: H. U. Basuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykesanenko, b. JI.
Actaypos, H. bopinoyr, /1. K. benses.

Tabmuist 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00Opa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PAJIOB B HACJIEACTBEHHON H3MEHYUBOCTH», «METOAbl CENEeKIUN»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUU M MOPOJ JOMAIIHUX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJICKIIUU PaCTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

IKkceKkypenst «OCHOBHBIE METOJBI M JIOCTHIKEHUS CEJIEKLIMM PAaCTEHUW M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIM y4acTOK, B TEIJIMYHOE
XO035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. [paaulMOHHAs OHOTEXHOJOTHs: XJIeOOIeUeHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJIYKTOB, BUHOJAENUE. Mukpoouonoruueckuii cuate3. OObEKThI
MUKPOOHOIOTUYECKUX TeXHOJIOTUH. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT M BUTAMHHOB.

Cozanue  TEXHOJIOTMA M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WU3MEHEHMS] U
KOHCTPYMPOBAHHUSI T€HOMOB C LIE€JIbIO MOJTY4YEHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas umxxeHepus. MeToabl KyJlbTypbl KIETOK M TKaHEH PacCTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauszanvs U coMatudeckuil sMmOpuorenes. Mcmosb3oBaHue
TariOWJIOB B CEJIEKUMU pacTeHuil. [lonyuenue moHoKIOHANbHbIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpykiuss SHLEKIETOK W KIOHMpPOBaHHE >KMBOTHBIX. MeToa TpaHCIUIAaHTalUUU saep
KIeTOK. Texnonoeuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpoMOCOMHasi ¥ T€HHasi UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHE
pekomOunantabix JIHK. Cozoanue mpanceennvix opeanuzmog. JIOCTHIKEHUS W TIEPCIICKTHBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUUECKHE M OSTHYECKHE MpoOJeMbl TEeHHON
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas mudposas meaumnuHa. [1IP-auarnoctuka.
MeTa00I0MHBIH aHaIM3, FTEHOLIEHTPUYECKU aHAIU3 MPOTeoMa YesIoBeKa JJIsi OLIEHKU COCTOSIHUS
ero 370poBbsi. lcmonb3oBaHMe CTBOJIOBBIX KJIeTOK. TaprerHas Ttepanusi paka. 3D-
OuouHkeHepuss Juid pa3paboTku (PyHAAMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKaHEH COYETaHHEeM TEXHOJIOTUH TpEXMEPHOro OHONPUHTHHTA H
ckaddonauHra s penieHus 3a1a4 NepCoOHaTU3UPOBAHHON MEIULIUHBL.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 0OecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycranoBieHue MOJEKYISpHbIX MexaHU3MOB (yHkunoHupoBanus PHK-
COJIeprKalIuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U )KMBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KitlerouHas unxeHepus», « 'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTnuyeckas padora «llosyueHrne MOJIOUYHOKHUCIIBIX TPOLYKTOBY.

JKcKkypeust «bHoTeXHOIOTUs — BayKHEHIIasi MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pa3sBUTHE IBOJIOLMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. [lapsuna. IIpennocbuiku BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuibl dBomonuu BuigoB no Y. JlapBuHy (BbICOKas WHTEHCUBHOCTH
pPa3MHOXKEHMsSI OPraHM3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, 0OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuaTeTndeckoi Teopuu 3Boitonnu (CTD). HelirpanbHast Teoprst SBOJIOIHH.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE HBOJIIOLIMOHHOW Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[optpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoi npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QOpMUPOBaHUS NPUCIOCOONIEHUNH Yy pacTeHUul Hu
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBunay», «®Dopmbel 00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycTel», «[loposl JOMaIIHUX KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHHS JABMKYIIUX CHUJ 3BOJIIOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPUU IBOJTIOLIUNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonmynsimust kak seMeHTapHas enuHuua 3BoJitonuHd. COBpeMEHHBbIE METOJIbl OLEHKU
TeHEeTUYECKOTO pa3HO00Opa3us U CTPYKTYpbI Nomysiiuii. i3meHeHne reHopoHaa MOMyIsIUK KakK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SBJICHHE. 3aKOH TeHeThdeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIWE CHIIBI) SBOJIONHMHA. MYyYTAllMOHHBIN MpoIiecC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeid reHoB — ciydailHble HEHANpPaBJICHHBIC HW3MEHEHUS
4acToT ayiened B momymsimusix. Oddext ocHoBarens. Ipgexm OymuLiouHo2o 2opaviuKa.
CHudicenue ceHemuuecko2o pasHoodpasus: npudunvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M305smms Oyt
reorpaduueckas (MpoCTPaHCTBEHHAs ), OMoJornyecKkas (PenpoyKTHBHAS).

EctectBennslii oTO0op — HampaBisiouiuii ¢axtop sBoonud. POpMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIWN, CTAOWIWU3MPYIONIUH, paspbiBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yabTaT MHUKPOIBOJIONUU. Bo3HHKHOBEHUE
npucnocobaeHnit y opranu3mMoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucnocobaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumooOpa3zoBaHue kak pe3yabTaT MHUKPOIBOJIOLHUU.
W3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA00OpazoBaHUS:
alyonarpudyeckoe (reorpaduueckoe), CUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(monumnuonan3anus, rudpuauzanus). JIuTeabHOCTh HBOTIOIMOHHBIX TPOIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BONIOIMOHHOM OWONOrMM B  pa3pabOTKE Hay4yHBIX METOJOB COXPAaHEHUS
O6rnopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHH3MbI
(dhopMHUPOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[Toptpets: C. C. YerBepuxkos, 2. Maiip.

Tabnuue! u cxembl: «MyTallMOHHAs U3MEHUUBOCTEY, «[lomyIsioHHast CTPYKTypa BUAA»,
«Cxema mposiBiIeHMs 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLUNY,



«OKOJIOTHYECKasi M30JALUs TONMYJIALUN ceBaHCKOW ¢openny, «leorpaduyeckas H30IAIUSL
JIMCTBEHHUIbI CUOUPCKOM M JIMCTBEHHUIIBI JaypcKoiD», «[lomymnsiiioHHbIE BOJHBI YMCIEHHOCTH
XAIOTHUKOB M KepTB», «Cxema JelcTBUS ecTecTBEHHOro otbopay, «Popmbl O0pbObI 3a
CYLLIECTBOBAHUEY, «MHnycTpuaibHbINA MEJIAHU3MY, «OKuspie HCKOIIaeMBIE»,
«I[lokpoBuTeNbCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaronias oKpacka >KMUBOTHBIX»,
«Du3nosornueckue aganranum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bunbl-nBoiinukn», «Crpykrypa Buga B mpupoae», «CrnocoObl
BUJ00Opa3oBanus», «l'eorpaduueckoe BUmooOpazoBaHMEe TPEX  BUAOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB CHUHUL, «llomumuounsl pacrenuit», «KamyctHo-
peIeUHbIN THOPUT.

OGopynoBanue: repOapru pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelia MTHUIl U 3BEpeH C
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHIl U 3Bepel pa3HbIX BUJIOB, repdoapuu
pacTeHui OM3KUX BUJIOB, 00PA30BABIIMXCS PA3TUYHBIMH CTIOCOOAMH.

JlabopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto1pl u3ydeHust MakposBoronuy. [laneonTonornyeckre METO bl H3y4EHUS IBOJIIOLHH.
[lepexonnbie Gopmbl U GUITOTEHETUYECKUE PSIJIBI OPraHU3MOB.

buoreorpaduueckne Meronasl wu3ydeHus HIBosronuu. CpaBHeHue Quiopsl U (hayHBI
MaTepUKOB U ocTpoBOB. bruoreorpaduyeckue odnactu 3eMiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpPHOJIOTMYECKHEe U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/bl W3YYEHUS HBOJIIOLMH.
['eHeTnyeckne MexaHU3MBbl SBOJIIOLMHA OHTOTE€HE3a M MOSIBICHUS SBOJIOLUOHHBIX HOBUIIECTB.
['omonoruuHele ¥ aHANOrUYHBIE OpraHbl. PynnMeHTapHbIe Opraisl U aTaBU3Mbl. MOJIEKYISApHO-
reHeTUYecKnue, OWOXMMHUYECKHE M  MAaTeMaTH4eCKHe METOAbl  HM3Y4YeHHs]  SBOJIOLHUU.
I'omonoruunsie rersl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIFOLINS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBOMOUMH. [lpunyun  cmenvl  YHKYUIL.
HeobpaTtumocTs 3Bomonnu. AnantuBHas paguaius. HepaBHOMEpHOCTb TEMIIOB 3BOIIOIUH.

JdemoncTpauuu

[Hoptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuiel u cxembl: «OUIOTEHETUYECKUI Pl TOMAIN», K APXEONTEPUKC», «3Bepo3yObie
smepb», «Crerouedans», «Punnodurey, «CeMeHHbIe MAanopoTHUKWY, «buoreorpaduueckue
30HbI 3emun», «pelid xoHTHHEHTOB», «Penuktb», «HauanmpHble CcTaguu SMOPHUOHATBHOTO
pa3BUTUSL  IO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  AHAJOTUYHBIE  OPraHbI»,
«PyaumeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YelOBEKAa M IIMMMaH3e», «l JaBHBIE
HanpaBJIeHUs BOTIOIUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJUJIEKIUM, TepOapuu, MYJISKH HCKONAeMbIX OCTaTKOB OPraHHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, QHAJIOTHMYHBIX, PYIMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTe3bl MPOUCXOXKAEHUS KHU3HM Ha 3emie. AOHOreHe3 W MaHCIEePMHUSL.
JloHayuHBlE NPEACTABIEHUS O 3apOXKAECHUU XU3HU (KpealuoHW3M). ['mmoreza NMOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onbltamu @. Pequ, JI. Cnanmnannanmy, JI. ITacrepa.
ITpoucxosxaeHue >Kku3HU U acTpOOUOIIOTHS.



OcHoBHBIE 3Tanbl HEOPraHUUECKoM 3BoJitonnu. [InanerapHas (reosoruueckas) BOJIIOLHUS.
Xumuyeckasi dBOJIOLMS. AOMOTEHHBI CHHTE3 OPraHMYECKUX BEHIECTB M3 HEOPraHMYECKHX.
Oneir C. Mumiepa u I'. KOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas
runote3a A. WM. Omnapuna, rumote3a mnepBuyHoro Oympona JIk. XojnmeiiHa, reHeTHdeckas
runote3a . Mémnepa. PuGosumbr (T. Yekx) m rumoresa «vmpa PHK» V. T'mnGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmeroabpl €€ wusyueHus. Vckomaemble OpraHM4E€CKHE OCTATKH.
l'eoxponosorust u e€ wmeroapl. OrTHOcuTenbHass ¥ aOCONIOTHAS  T'€OXPOHOJIOTHSL.
['eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIbI, FTOXHU.

HavanpHble sTansl oprannyeckoil sBosonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHHEe mnepBbIX 3KkocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKM KakK aHajor mepBbiXx Ha 3emue coobmectB. Crpomaronutsl. [Ipokapuorsl u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHHE BHPYCOB.
[IpoucxoxxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX  TPYII
MHOTOKJICTOYHBIX OPTaHHU3MOB.

OcHOBHBIE 3Tambl HIBOJIIOLMM BBICIIUX pacTeHui. OCHOBHBIE apoMOpP(O3bl pPaCTEHMIA.
Beixon pacrenuit Ha cymy. llosBneHme CHOpOBBIX pPACTEHMI M 3aBOCBAHWE HMH CYIIW.
Cemennble pacteHus. [[poucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHWE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BHIE
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenne miekonuTaromux W OTUIl. [IpuHIUn kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTue xxu3HM Ha 3eMJie 10 3paM U IepuoJam: apxei, MpoTepo30H, Majie030i, Me3030i,
KaitHO30¥. OOImas xapakTepHCTHKa KIMMaTa M TeoJlorhueckux mpoieccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJieo0pa3oBaHUE: €ro YCJIOBHS M BIHMSHHE Ha Ta30BbIN
cocTaB aTMOC(epHl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HChl mpouuioro. IlpuunHbl U cnenctBus
MacCOBBIX BhIMUpaHH. COBPEMEHHBIN 3KOJIOTHYECKUI KpHU3HC, ero ocobeHHocTu. IIpobnema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHast cuctemMa opranuyeckoro mupa. [IpuHIHNBI KiaccuPHUKAIMN OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE I'PYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. ITactep, U. . Meunukos, A. U. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmust u cxemsl: «Cxema onbita @. Pequy, «Cxema omnsita JI. [lacTepa mo usyyeHuro
caMO03apoKJieHUs ku3HW», «Cxema omnbita C. Muinepa, I'. FOpuy», «9Tansl HeopraHu4eckoin
3BOJIIOLUMNY, «l'eoXpoHosornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«CxemMa o00Opa3oBaHUsl DJYKapHOT MyTéM cuMOHOreHe3a», «CucTeMa 3JKHUBOW MPHUPOJBIY,
«Ctpoenne Bupyca», «Apomopdosbl pacTtenmit», «PuUHHOPUTB), «OIHOKIETOYHBIE
BOJIOpociHn», «MHOTOKJIETOUHble Bojgopociany, «Mxuy», «llanopotHuku», «I'onoceMeHHbIE
pacteHus», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTUS JKMUBOTHOIO MHUpPay,
«Apomop¢o3sl  KUBOTHBIX», «lIpocteitmue», «Kumeunononoctueiey, «llmockue dYepBu»,
«YUIIEeHHUCTOHOTHEY, «PbI0BIY, «3€MHOBO/IHBIE, «IIpecMbIkarommecs», «Itune,
«Munexonuraromue», «Pa3BUTHE KU3HM B  apXeuMckoul dpe», «Pa3BUTHE KU3HU B



MPOTEPO30MCKON dpe», «Pa3BuTue KHU3HU B TNAJNCO30MCKOM dpey, «Pa3BuThe KHU3HU B
Me3030HCKON 3pe», «Pa3Burtue XKU3HM B KailHO30MHCKOM 3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTJENOB, KOJIJICKIMU HACEKOMBIX,
BJIQKHBIE TpENapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMH WIJIOKOXKHMX, CKEJIEThI
MO3BOHOYHBIX JKUBOTHBIX, 4y4yela NTUIl W 3BEpeH, KOJUICKIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMBbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHNYeCKUX COSAMHCHHI B TIEPBUIHON aTMochepey.

JladbopaTtopHasi pabGora «/3ydeHue U OINUCaHUWE HMCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHMSI pPACTEHUH pa3HbIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEN CTPOECHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo1bI AaHTPOIOJIOTUH.

CraHoBJIeHHE TIPEACTaBICHUI O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxoncTBo  yenoBeka € JKUBOTHBIMU. (CuHcTeMaTHyecKoe TIOJIOKEHHE  YeJIOBeKa.
CBuzeTenbcTBa CXOJICTBA 4YEJIOBEKAa C JKMBOTHBIMHM:  CpPaBHUTEIBHO-MOP(OIOrHUECKUE,
sMOpuosIoTHYEeCKUE, (PU3HOTIOro-OMOXUMHUYECKHUe, TMoBeAeHueckne. OTiauuus uenoBeka OT
KUBOTHBIX. [IpsIMOXOK/I€HHE U KOMILJIEKC CBSI3aHHBIX C HUM MpPHU3HAKOB. Pa3BuTHE rOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHOW CHCTEMBI.

JBwkymue cunbl  (pakToppl)  aHTpOINOTeHe3a:  OHOJIOTUYECKHE,  COIMAJIbHBIC.
CooTHolieHre OHOJIOrMYECKUX U COIUAIBbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaUU aHTpOIOreHe3a. PaHHME 4emoBeKOOOpa3Hbie 00e3bsHBI (MPOKOHCYJIBI)
Y paHHHUE MOHTUbI — O0IIKE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPaIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUMN U TEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek renenb0eprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YEIOBEKa U YeloBeKa pa3yMHOro. YeJoBeK HeaHIepTalbCKUui
KaK BHJ JIOACH XOJIOJHOTO KiIMMarta. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, IEHUCOBCKUMN
4eloBeK, 0OCBOCHHE KOHTMHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u maneoreHOMHKA.

DBOJIOLUS COBPEMEHHOI'O ueloBeKa. ECTecTBEHHBIM OTOOp B MOMyISIUSX YelOBEKa.
MyranuoHHbsli nporiecc U noaumopdusm. [lomymnsaioHHbIe BOIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBATENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bonbuiue pacel: eBpomeouanas (eBpasuiickasi),
aBCTPAJIO-HETPOUHASA (PKBAaTOpHAlIbHAsI), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHHs 4YeloBeKa MO TIulaHere. EaMHCTBO denmoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh  pacu3Ma. [IpucnocoOneHHOCTh 4YenoBeKa K  Pa3HbIM  yCIOBUSM
OKpyXarei cpensl. Biusiaue reorpadudeckoii cpeabl u apeida reHoB Ha MOPGOIOTUIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3nueckod (OMOJOTHYECKOW) AaHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTUS M MAJCOAHTPONOJIOTHS  YEJIOBEUECKUX  MOIYJISIIUH.
buocouuaneHpie  uccienoBaHUA ~— NPUPOJBI  ueroBeka.  MccnegoBaHue — KODBOJIIOLMU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeToasl  aHTpOMOJIOTUNY, «[OJIOBHOW MO3r  YEIOBEKay,
«YenmoBekooOpa3Hbie 00e3bsHBIY, «CKEleT 4YelloBeKa W CKeJeT MUMIIaH3e», «PymuMeHTsl U
aTaBU3MbI», «J/IBIKyIlME€ CHUJIBI AHTPOIOTEHE3a», «DBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HemoBek npaMoxoaauuiny, «leHUCOBCKAM 4EI0BEK»
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«Pacsl yenosekay.

O6GopynoBanue: MyJIsDKA OKaMEHEIOCTEH, MPeIMETOB MaTepUuaibHON KYJIbTYPhl MPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO)KETaMH TTPOUCXOXKIACHUS YelIoBeKa, poTorpadriyi HAXOJOK MCKOIMAEMbIX OCTATKOB YEJIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIEeb Yepera 4elloBeKa M Yeperna IIMMIaH3€, MOJENb KUCTH YelloBeKa U
KHCTHU IIMMIIaH3€, MOJIETIN Topca MPEAKOB YeIOBEKa.

JladbopaTtopnas pabora «/3ydueHne OCOOEHHOCTEH CTpPOCHHMSI CKelieTa YeJoBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHYECKHUX afanTalui 4YeI0BEKay.

Tema 6. OJxosorussi — Hayka O B3aMMOOTHOLICHUSIX OPraHM3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W pasBuTHE IKOJOTHMH B Tpyrmax A. ['ymGonbnara, K. ®@. Pymee, H. A.
CesepmioBa, J. I'ekkensi, A. Tencimm, B. H. CykauéBa. Pa3nensr u 3amaun skosnoruu. CBsi3b
9KOJIOTUH C JPYTUMH HayKamHu.

Metonst skonorun. [loneBbie HaOmMOAEHNA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopHble. MoaenupoBaHrie B AKOJIOTHH. MOHUTOPUHT OKPYKAIOMICH CPEIbl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE SKOJOTUYECKHX 3HAHMM JUIS 4YeNOBEKa. DKOJOTMYECKOE€ MHUPOBO33PEHHE KakK
OCHOBa CBf3€H YeloBeUecTBAa € MNpUpPOJIoN. DOPMUPOBAHME HKOJOTHYECKOW KYJIbTYpPhl U
9KOJIOTMYECKOU IPAMOTHOCTH HACEJICHMUS.

JdemoncTpauuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynase, H. A. CeBepuos, D. ['ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaoILEn Cpeabl».

JlabopaTopHas padora «/3ydeHne METOI0B SKOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Dkonoruveckre (QakTopel M 3aKOHOMEpHOCTM uX JeictBus.  Knaccudukanus
JKOJIOTHUECKUX  (pakTOpoB:  abmoTHyecKkue, OHOTHYECKHEe, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosorndeckux (hakropos. [Ipasuno munumyma (K. [lnpenrens, O.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abunotuueckue gaxtopsl. CBeT Kak dsKonorudeckuii ¢akrop. JlelicTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. ODKOJOTMYECKHME TPYIIbl PACTEHHM M >KUBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CUTrHalIbHas1 poib cBeTa. doTonepuoansm.

Temnepatypa kak skonorudeckuii ¢axrtop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBI.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakrop. IIpucrnocobrmeHuss pacTeHuid K MOAIEPKAHUIO
BogHOoro OamaHca. Kiaccudukanus pacTeHHid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJAHOTO PEXUMA.



Cpenpl oOWTaHMSI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIIHAs, MMOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTraHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOHMTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue put™mel. Bueninue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcrmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHECHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbel opranu3moB. IlonsTie o >xusHeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JaepeBbsl, KYCTApHHKH, KYCTApHUYKHU, MHOTOJICTHHE TPaBbl, OJHOJETHUE TPaBHI.
XKuzneHHole QOpMBI KUBOTHBIX: THAPOOMOHTBI, T'€OOMOHTHI, a’poOMOHTHL. OcobeHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUIN:  KOHKYPCHIIUS,
XHUIIHAYECTBO, cUMOMO03 U ero (Gopmel. [lapasutusm, koomnepaiys, MyTyaanu3M, KOMMEHCATU3M
(KkBapTHpaHTCTBO,  HaxyieOHMuYecTBO). Herpoduueckue  B3auMoneHCTBUS  (TONHYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMIA IS CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUCHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue GakTope», «CBETOBOM CIEKTP», «IKOJIOTHUESCKHUE
TPYIIBI )KUBOTHBIX 110 OTHOIICHHIO K CBETY», « T eMIOKPOBHBIEC )KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOBY,
«buonorudyeckue putMbly, «Ku3HeHHbie GopMbl pacTeHUN», « Knu3HeHHbIE (POPMBI JKUBOTHBIXY,
«9KOocHCTEMA MIHPOKOIUCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTO Jieca», «llemn murtanus»,
«XwumHangectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «KommeHcanuzmy.

O6GopynoBanue: repbapuyd pacTeHUH MW JKUBOTHBIX, IMPUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJIOTHYECKUX  (DAKTOpOB, TepOapuM CBETOJMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOMBBIC, TEHETIOOMBBIE M TEHEBHIHOCIMBBIE KOMHATHbBIE
pacteHus, repObapuMl W KOJUIEKUHUU TEIJIOJIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHWi, dYydela TTUIl W 3BEpei, repbapuu pacTeHH, OTHOCSIIMXCA K TUrpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHHUS HJaHHBIX TPYII, KOJUIEKIIHMH >KHUBOTHBIX,
oOWTaIONINX B pa3HbIX cpeAax, repOapuu M KOJUICKLIUU PACTEHUI W JKUBOTHBIX, 00JalalonIux
yepTaMu NPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKU3HHM, repOapuu u
KOJUIEKIIMM DPACTEHUH W JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHbIX OMOTUUYECKUX B3aUMOACHCTBUSIX.

JlabopaTopHasi pa6ora «BblsiBIeHHE MPUCTIOCOOIEHUI OPraHU3MOB K BIIUSIHUIO CBETa.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTypbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHUH M3 pa3HBIX MeECT
oOUTaHUSD.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISAIHI

DKOJOTUYECKHE XapaKTepUCTUKH momynsuuu. [lomynsius kak OMoiornyeckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢u3nYecKux OaphepoB U OCOOEHHOCTEH OHOJOTHU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYpPHI OMysnuii. OCHOBHBIE TTOKA3aTENN MOMYIIAIIUN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAs M IOJIOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

DKoJiorueckasi CTpykTypa mnomyiasuuu. OIeHKa YUCICHHOCTH NOmynsiiuu. JluHamuka
NONyJAUUK U €€ peryisuus. buotnueckuil moreHuuan nonyasiuuu. MoaenupoBaHue TMHAMUKU
nonymsiuuu. KpuBbele pocta uuciaeHHoctw mnonyisiuud. Kpusbsie BbDKuMBaHUs. Perymsuus



YHUCICHHOCTH NOMYJSIIUNA: pPOJib (AaKTOPOB, 3aBHCALIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKojorudeckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHas MOJETb
skonornueckod Humu Jx.M. Xaruuncona. Pazmepsl skosorndeckoi Humu. IloreHuuansHas u
peain30BaHHAs HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabl M MX >KU3HEHHbIE CTpaTETHU.
DKOJIOTHYECKUE YKBUBAJIICHTBHI.

3aKOHOMEPHOCTU TIOBEJIEHUS U MUIpalui >KUBOTHBIX. buosiornueckue uHBa3UU
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Jx. M. XarunHCOH.

Tabmuie! 1 cxembl: «IKOJIOTHYECKUE XapaKTEPUCTUKU MOMYIsium», «IIpocTtpaHcTBEeHHAs
CTpyKTypa mnomynsauun», «Bo3pacTHele mnupamMuael nonmyssun», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMH OpraHuzMamm», «Mojens skojgornueckord wumm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

JladopaTopnas patdora «IIpucrmocoOieHns ceMsiH paCTeHUM K pacCeICHUION.

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buonieHo3 u ero crpykrypa. CBs3M Mexay OpraHu3MaMu B
OuoreHo3e.

OxocuctemMa Kak OTKpeiTas cucrema (A. Jk. Tencnum). DyHKIIMOHATBHBIE OJIOKH
OpraHU3MOB B SKOCUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotrndyeckne O6J0KU SKOCUCTeM. [10UBBI U MBI B IKOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTUH B IKOCUCTEME.

OcCHOBHBIE MTOKA3aTENN YKOCUCTEMBI. bromacca u npoayKuus. IKOJIOTMYECKUE TUPaMUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBuuHble M BTOPUYHBIE CYKIIECCUU U HUX
MPUYMHBL. AHTPONOTEeHHBIE BO3JCHCTBUS Ha cykieccud. KimmakcHoe —cooOIIecTBo.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKOocucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpONIOT€HHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuuma wmexny
AHTPOINOI'€HHBIMU U NPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas ¢ropa u dayHa.
CunanTponuzanus TopoJckoi ¢ayHbl. buonmornyeckoe u  XO3SHUCTBEHHOE 3HAYCHUE
arpo’KOCUCTEM B YpPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUSA  OCHOBHBIX  B3aMMOJEHCTBMHA  OpPraHM3MOB B
sKocucTeMax. Ponb Kackaonozo s¢ghghexma u 6u006-30uguxamopos (Kioyegvix 6u008) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W BEIIECTB MEXIY CMEXHBIMU
OKOCUCTEMAMH. Y CTOMYMBOCTH OPraHM3MOB, TMONMYJISAUUHA W DKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUM.

Mexanusmol  6030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2aAHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUS AHMPONOSEHHO20 8030elicmaus. MeTo10I0Tus MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuuer u cxembl: «CTpyKkTypa OHOLIEHO3a», «DKOCHCTEMA HIMPOKOIUCTBEHHOTO JIecay,
«KocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIC TPYIIbl OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucremeyn, «llenn nuTanus (nmactOuiiHas, JETpUTHAs)»,
«IKOJOTUYECKAs MUPAMUIA YUCEID», «DKOJIOTHYECKask MUpaMuia OMoMacchl», « IKOJIOTHIeCKast
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykneccus», «BoccTaHoBieHue
Jeca Tocie moxkapa», «JKOocHcTeMa 03epa», «ArpoueHos», «KpyroBopoT BEmeCTB W MOTOK
SHEPTUU B arporerosey, «[Ipumepsl ypOoskocucTemy.

OGopynoBanue: repbapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUIl U 3BEpeil,
repOapuy KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMEI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladbopaTopHnas padora «3yueHue pazHOOOpa3us MEJIKUX TOYBEHHBIX YJIEHUCTOHOTUX B
Pa3HBIX SKOCHCTEMAX).

IKCKypeust «IKCKypcHs B TUIUYHBINA OnoreoneHo3 (B AyOpaBy, Oepe3HsIK, €JIbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X031 CTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEeMA

buocdepa — oOmennanerapHas o0ojiouka 3eMJIM, TZi€ CYLIECTBYET WJIM CYIIecTBOBaJa
KW3Hb. PazBuTHe npencrasienuii o ouochepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
ounocdepe. Obmactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6rocheps! u ero GPyHKIHUH.

3aKoHOMEPHOCTH cymiecTBOBaHMs Ouocdepsl. OcobenHocTn O6uochepsl Kak riaodaabHOM
sKkocucTeMbl. JluHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHH B Ouocdepe.

3oHanbHOCTH Onocdeprl. [lonsTre o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHAPA, XBOWHBIE
Jieca, CMEIIaHHbIe U UIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHbI, TyCThIHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIICHKAa HX PECypCHOTO IMOTEHIIHaNa M
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuet u cxemsbl: «I'eoctepst 3emnuy, «KpyroBopot azorta B npupoae», «Kpyrosopot
yriaepojaa B mpupojae», «Kpyrosopot kucnoponaa B npupojie», «KpyroBopoTt BoJibl B IPUPOAE»,
«OcHoBHBIE Ouombl cymm», «Knumaruuyeckue mosca 3emnu», «Tyampay, «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIoTHYecKHe KpHU3UChl M WX NpuuMHBL. Bo3gelictBue dvenoBeka Ha Ouocgepy.
3arps3HeHue BO3IyIIHOM cpeapl. OxpaHa Bo3dyxa. 3arps3HeHue BojAHOM cpenpl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pACTUTENbHBIM M KUBOTHBIM Mup. OxpaHa
PACTHTENBHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPHUHIIUIBI OXpaHbl MPUPOIbl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). boranndeckue caabl U 300J0THUYECKUE
MapKH.



OCHOBHBIC TIPUHIIUITEI YCTOWYHUBOTO PA3BUTHUS YEIOBEYECTBA U MPUPOIbL. ParmonansHOe
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX YKOJIOTHUECKUX KPU3uCcOoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HUca
U €r0 BEPOSTHBIC MOCIICCTBHSL.

Pa3BuTHEe METOMOB MOHHTOPHMHTA pPA3BUTHS OIACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonocuueckoe paznoobpaszue u ouopecypcvl. Hayuonanvuvie ungpopmayuontoie
cucmemvl, obecneuugarouwjue O0OCMyn K UHPOPMAYUU NO COCMOAHUIO OMOENbHbIX 6U008 U
akocucmem. OcHosbl dKopeaburumayuy IKOCUCmem U cnoco608 60pvobl ¢ OUONOBPEIHCOEHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuipl u  cxeMmbl: «3arpsi3HeHuEe arMmocepb», «3arps3HeHHe Tuapocepbd,
«3arpsizHeHue 1ouBb», «llapHukoBBI 3ddekT», «Ocobo oxpaHseMble NPUPOIHBIE
TepPPUTOPUNY, «MOJIeNN yIPaBIsIeMOTO MUPaY.

Ob6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOECHMS OOy4aroIIMMMCS
IIPOrpaMM CpeIHEro oOLiero 00pa3oBaHus: JMUHOCTHbBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3YJbTATOB OCBOCHHUS MPOTPaMMBbI 10 OHOJOTHH BBIJICICHBI
CIIEAYIOIIME  COCTABIIAIONIME. OCO3HAHWE OOYyYarOIIMMHUCS  POCCHHCKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO, CaMOCTOSITEIBHOCTH M CaMOONPEACTICHHUIO,
Hanuuue momueéayuu K OOy4eHUIO OHWOJIOTHH, yeleHanpasieHHoe paszeéumue BHYTPEHHUX
yOEXJeHUH JINYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEM M UCTOPUYECKHUX TPATULUI pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JACATCIIBHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpUCymumMu CUCTEMC
Onoyornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3HAHUS  DKOJOTHUECKOW  KYIBTYPHI,
CnocobHOCmU cMAagumy TIETTH U CTPOUTH )KU3HEHHBIE TIJIaHbI.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHHA IIPOTPAMMEBI 110 OHMOJIOTHH JOCTUTAOTCA B €ANHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMH pOCCI/II\/’ICKI/IMI/I
COOUOKYJIBbTYPHBIMH, HCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, IMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHUS W CIOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEW MO3MLMU JTMYHOCTH, MATPUOTHUIMA U
YBaXEHHSI K 3aKOHY U IPaBOMOPSAKY, YEIIOBEKY TPyAa U CTaplIeMy MOKOJIEHHIO, B3AaUMHOTO
yBaKeHHs, OEpeKHOTO  OTHOIIEHHWS K  KyJAbTypHOMY  HAClIEIUI0 W TPaIulusM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeamMera «brosorus» I0KHBI OTpaxaTh
TOTOBHOCTh M CITOCOOHOCTH O0YJaIONIUXCsl PYKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIUMOHHBIM LIEHHOCTSM POCCHMCKOro  0OIlecTBa,
paciiupeHe >KU3HEHHOTO OTbITa M OMBITa JESATENbHOCTH B MPOIIECCE peaiu3allid OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIbHOMN JAEATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarolerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O YJIEHa POCCUHCKOT0 OOIIEeCTBa;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBaXKCHHE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEILHOCTH MPH CO3JaHUH Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJHEHHH OUOJIOTHYECKHX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OTpeNeNATh COOCTBEHHYIO IO3MLHMI0 [0 OTHOUIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATS €€;

YMEHHE y4YUTBIBATh B CBOUX JCUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3sHBIMU YOSKIEHUSAMHU, KyAbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX,
MO3HABATENBHBIX M UCCIEOBATENBCKUX 33Ja4, YBAXUTEIBHOTO OTHOLICHWS K MHEHHIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTb K TYMaHUTapHOM 1 BOJIOHTEPCKOM JIESATEIbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON I'PaXKTaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS K
CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTH Iepes; PoIMHOMN, ropmocTu 3a CBOM Kpai, CBOXO
Ponuny, cBOM fA3bIK U KyJIbTYpY, IPOLIOE U HACTOSIIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEAUI0 U TNaMSITHUKAM [PUPOJBL,
noctuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKHX YUYEHBIX B CTAHOBJICHHE W pa3BUTHE
OMO0JIOTHH, TOHUMAaHUS 3HAUYEHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00I1IECTBA;

uaenHas yoexaEHHOCTb, TOTOBHOCTH K CITY)EHHIO U 3ammTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOJA;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTh OIIEHMBATh CUTYAl[MI0 U NMPUHUMATh OCO3HAHHbBIE PELIECHUs, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM PpOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHSTHSA LIEHHOCTEW CEeMEWHOM >KM3HU B COOTBETCTBUU C TPAJULHUSMHU HapOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYy/Aa, OOLUIECTBEHHBIX OTHOIICHHUIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KaueCcTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuUTaHHWS, (OPMHUPOBAHUSA  KYJbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peau3alus 3J0pOBOro U 06e30macHoro odpasa >Ku3HU (30pOBOE MUTAHUE,
coOIoIeHHe TUTMEeHUYECKUX MPaBWJI U HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJUIEKTUBHOTO O€301acHOI0
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINUX 3I0POBbIO U KU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUA M HENPUSATUS BPEIHBIX NPUBBIYEK (YMOTPEONCHUS AIKOTOJIA,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYAOII00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW U COIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATh W  CAMOCTOSITENBHO  BBIMIOJMHATH  TaKylo
NEeSATENbHOCTH;

HWHTEpeC K pa3nuyHbIM cepam mpodeccnoHalbHON AEITeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30oBaHMIO M caMOOOpa30BaHUIO HA MPOTSIKEHUH BCEH
KU3HU;

7) 3KOJIOrH4eCKOro BOCIIMTAHMA:



IKOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyIbTYphl: MPHOOPETEHHE OMBITA IIAHUPOBAHHS
MOCTYIKOB U OLICHKM WX BO3MOXKHBIX MOCIJIECJCTBUMN JUIsI OKPY)KAIOIICH Cpe/Ibl;

OCO3HAHUE TJIOOAIBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHUS;

CIIOCOOHOCTh HMCIIOJIh30BaTh MPUOOpPETaeMbIe MPU U3Y4SHUN OWOJIOTHH 3HAHWS M YMCHHUS
MpU pelIeHUU TPOoOJIeM, CBS3aHHBIX C PallMOHAIBHBIM MPUPOAOIOIB30BaHUEM (COOIIO/IEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEMpUSTHE JEUCTBHI, MPUHOCSIIUX BpEI OKPYKAIOIICH MPUPOIHON cpere,
yMEHHE MPOTHO3UPOBATH HEOIArOMPUSITHBIC SKOJOTHUUECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI WMU B
MO3HABATEIbHOM, KOMMYHHKATUBHOM W COLMAIBHOM TMpPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITETbHOCTH SKOJIOTHYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd W OONIECTBEHHOW WPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UNTATENbCKON KyJIbTYphI KaK CPEICTBA B3aMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHe cCrenupuKr OMOJOTUM KaK HayKd, OCO3HaHWUS €€ posid B (OPMHPOBAHUU
PaIMOHAJILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYyXKaIoLeM
MHpe Kak O €IMHCTBE MpPHUPOJIblI, 4YeloBEeKa U 00IiecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTU OMOJIOTHH JJISi COBPEMEHHOW LMBHIIM3ALMU: OOECTieueHus
HOBOT'O YPOBHS Pa3BUTHUSl MEAULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOaemMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJa U3 INI0OATBHBIX
AKOJIOTMYECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOMYuBOMY Pa3BUTHIO, PallHOHATIEHOMY
WCIO0JIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYECHUH OMOJOTHYECKUX 3HAHUHN B LIEJISX MOBBIIMICHUS 00IIeH
KYJIbTYPbI, €CTeCTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (YHKIIMOHAJIHHOM
rPaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMble 3HAHUS Ui aHalIW3a U OOBSICHEHUS SIBICHUI
OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHUN, YMEHHE JejaTb 000CHOBAHHBIE
3aKJIIOUEHUs] Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIUXCS MaHHBIX C MENbI0 TMOTYyYSHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS IS peuIeHUs
Mpo0JieM B pealIbHbIX KU3HEHHBIX CUTYALIUAX;

OCO3HAHUE IIEHHOCTH HAyYHOW AESTENbHOCTH, TOTOBHOCTh OCYILIECTBIISTh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHHIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUU 1O OHOJOTHU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3ylbTaThl OCBOCHHUS yuyeOHOro mnpenmera «buosorusy BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXIpeIMEeTHBIC) OOIIICHAYYHBIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, IPOIECC, CUCTeMa, HAaydyHbId (DaKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsi, UCCIIeIOBaHUE, HaONIONEHHe, U3MEPEHHUe, IKCIIEPUMEHT U JIPYTHe); YHUBEpPCAIbHBIC
yueOHble JefcTBUs (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIeUnBaONINE
dbopmupoBanre (HyHKIIMOHATBLHONW TPAMOTHOCTH U COLMAIBHON KOMIIETEHIIMH OOYJaroIInXcs;
CIIOCOOHOCTD 00ydJaromuxcs HCII0JIL30BaTh OCBOEHHBIE MEXIUCIUTIIINHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJbHBbIC YydYeOHBIC JCHCTBUS B IIO3HABATEIHHOW U
COLIMAIBHOW MTPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMHM Ha YpPOBHE CcpeaHero ooOimiero oOpa3oBaHus Yy
obOyuvarorerocst 0yayT copMupoBaHBI MMO3HABATENbHBIC YHHUBEpPCAIbHbIE Y4eOHBIE EHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCATbHBIC YYEeOHBIC JICHCTBUS, PETYISATHBHBIC YHUBEPCAIbHBIC
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIHHOCTb.

MertanpeaqMeTHbIe pe3yabTaThl OCBOSHHS TPOTPaMMBl CpPEeTHEro o0Imero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHHUS (aHalu3a,
CHUHTE3a, CpaBHEHHS, Kiaccudukanuu, oO0O0OIIeHUs), PaCKpPhIBATh CMBICT OHOJOTHYECKHX
MOHATHH (BBIAETATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU MOHATUIMU);

OTpEeNATh LEeIN JeATeNbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHUTH PE3yIbTAThl AEATEIHLHOCTHU C MIOCTABICHHBIMH LIEISIMU;

HCIOJIb30BaTh OHMOJIOTMYECKHE MOHATHS JUIsl OObsACHEHUs (aKTOB M SBJICHUU >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pacCyXAeHHsl (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUI B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUYUI pa3HOro poja,
BBISIBIICHHBIX B Pa3IUMYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThiBaTh IUIAH pEUIeHUs MPOOIEeMbI ¢ YUETOM aHaIH3a UMEIOLIUXCS MaTepUaTbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM,
OIICHUBATh PUCKU MOCIEICTBUN AEITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAaOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBINLJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKON M TIPOSKTHOW JCSITEIbHOCTH, HABBIKAMH
paspernieHus mpodsieM, CnocoOHOCTBI0 U TOTOBHOCTBHIO K CAMOCTOSITEIILHOMY MOHMCKY METOJIOB
pEIICHHS MPAKTUIECKHX 3371249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JCSITEILHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHNUI0 U NMPUMEHCHHUIO B YYCOHBIX CHUTYalUSX, B TOM YHUCIIC TPH
CO3JaHUH Y4EOHBIX U COIUATBHBIX TPOCKTOB;

(dhopMHpOBaTh HAYYHBIN THIT MBIILJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/Ja4M B 00pa30BATECIIEHON IEATCILHOCTH W
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M W aKTyaJIM3MPOBATh 3ajady, BBIJIBUTATH
TUTIOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelhCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBAThH MPUOOPESTEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHANPABIICHHBIN IMOWCK IMEpPEeHOca CPEACTB M CIOCOOOB JCHCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATEIBHYID W  MPAKTHICCKYIO  0O0IacTH
KU3HEICATCIILHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrHHAIbHBIE TMOAXOAbl M PpEIIeHMs, CTABUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMUHBIX MCTOYHHWKAX MHQPOpMAHH (TEKCTE ydeOHOTO MOocoOwms,
HAy4YHO-TIONMYJISIPHOM JHUTEepaType, OMOJIOTUYECKUX CIOBApSAX U CHPaBOYHUKAX, KOMITBIOTEPHBIX
0azax naHHbBIX, B MHTepHere), aHalM3upoBaTh MHGOPMALIMIO Pa3IWYHBIX BUIOB U (popm
MIpeICTaBJICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHble METOJbl MpHU IOUCKE U OoTOOpe
Oouosnoruueckoi HHGopMaIum, He0OXOIUMOM JIIsl BHIIIOJIHEHUS! y4eOHBIX 3a/1a4;

MpUOOpETaTh OMNBIT HKCIOJIb30BaHUA HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATDH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (QOpMYy MpeACTaBIeHUS OHOJIOTrHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOJIHIIBI, PUCYHKH U IPYTOeE);

WCIOJIb30BaTh HAYYHBIN $3bIK B KauecTBE CpeACTBa NpHU paboTe ¢ OMOIOTHYECKOM
uHpopmalren: NPUMEHITh XUMUYECKUe, PU3NYECKUE U MaTEeMaTHUYeCKHUE 3HAKU U CUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpPY, MHCIOJB30BaTh M MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BIIAJIETh HAaBBIKAMU pACIIO3HABaHMUS W 3alIUThl WHGOpManuu, HHPOPMAITMOHHOMN
0€30MacHOCTH JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYIIIECTBIISITh KOMMYHUKAIIMKA BO BCeX cdepax >KM3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBHITIOJHEHHUS TIpe/UlaraeMod 3aJadyd, Yy4YUTHIBAaTh HMHTEPECHl H
COTJIAaCOBAHHOCTH MO3UIUI APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHUH);



pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(PIMKTHBIX CUTYAIMH, YMETh CMSATYaTh KOH(PIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyIHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C MCIIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaIbHON PabOTHI MpH
peleHny OMoJIoru4eckoi mpoodieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHUS IPYMIIIOBBIX
(hopM B3aMMOJIEHCTBUS NPU PELICHUH y4eOHOU 3a/1auH;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA TO €€ TOCTHMKEHMIO: COCTAaBIATH IUIaH JACHCTBHM, paclpelesiTh POJH C YYETOM
MHEHUH YYaCTHHUKOB, 00CYKJaTh pPe3y/IbTaThl COBMECTHOW pabOThI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXKJ0TO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE NMPOEKTHI, OLEHUBATh WAECU C TMO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX CHUTYalUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHE, ObITh HHUIIMATUBHBIM.

OByajgeHyne yHHBeEPCAJIbHBIMH PeryJsiTHBHBIMH JAeCTBUAMM:

1) camoopraHu3anus:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUS Ui BBIABICHHMA NpoOIeM M HUX pEIIeHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IPUPOJE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILECTBIISATh [O3HABATENIbHYIO JIEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUpPOBaTH COOCTBEHHbIE 3a7aud B OOpPa30BaTEIbLHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PeLIeHHs IpoOIeMbl ¢ YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclupATh paMKU y4eOHOT0 IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUH];

JieTIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pYAMIIMU B Pa3HBIX 001acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B IESITEIBHOCTb, OLCHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISAM;



BIIQJICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YyIhTATOB U OCHOBAHHIA, UCIIOJIB30BATh MPUEMBI PEIICKCHH
JUTSL OIIEHKU CUTYAIINH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS IO UX CHUKEHHUIO;
MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIBTATOB JCSITEILHOCTH;
3) npuHsATHE CeOS M APYIUX:
MPUHUMATD €051, TOHUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU AHAIU3€E PE3YJIbTATOB AEATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTrOro YeIOBEKa.
NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTaThl OCBOEHUS colepxaHus yueOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecrieueHue npouaIbHOr0 00y4eHUsT 00yJarOImuXCst
ouonoruy. OHM BKIIOYAIOT: cHenuduyeckue A OHOJIOTMM Hay4yHble 3HAHUS, YMEHUSA H
CrocoObl JeMCTBUII 1O OCBOECHMIO, HMHTEpHpETaluyd U NpeoOpa3oBaHUIO 3HAHWM, BH/JIBI
NEeSITebHOCTH MO TIOJYYEHHIO HOBBIX 3HAHUW U UX MPUMEHEHHMIO B Pa3IMYHBIX y4EOHBIX, a
TaK)Ke B peasbHbIX )KHU3HEHHBIX cuTyauusax. [IpenMeTHble pe3yabTaThl NPeACTaBIEHBI MO IoJ1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIbHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMYECKHMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraroliue
OMOJIOTMYECKHEe TEPMUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboyM3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
onosornueckre Teopun (kieroyHas Tteopus 1. IlIBamna, M. Illneiimena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. . BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJIEHHS, paCUICIICHUS, YUCTOThHI TaMeT, He3aBUCUMOTo HacienoBanus ['. Menzens,
TOMOJIOTHUECKUX PSIAOB B HacleACTBEHHOW wu3MeHunBoctd H. W. BaBuioBa), npuHIMIIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCTIIOJIB3YEMbIX B OMOIOTHYECKUX
UCCIIETIOBAaHUSX KUBBIX OOBEKTOB (O CaHKE, U3MEPEHHE, HaOII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIICIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPHOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHuUH,
KUBOTHBIX U YEJIOBEKA, CTPOEHHUSI OPraHOB U CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHWM, J>KUBOTHBIX U
YeJioBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOro M reTepoTpo(HOrO TUIOB MUTaHUSA, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOXKEHHUS,
WHAMBUIYAIILHOTO DPa3BUTHA OpraHu3Ma (OHTOI€HEe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJIAMH KICTKH M HMX (DYHKIHMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW U WX (PYHKIHUSIMH, MEXKIy OpraHaMyd U CUCTEMaMH OPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GYHKIMSAME, MEXAY dTallaMd OOMEHa BEIECTB, ATAallaMH KJIETOYHOTO LMKIA M JKU3HEHHBIX
[UKJIOB OPraHU3MOB, JTanaMH ASMOPHOHAIBHOTO pPAa3BUTHs, TEHOTUNIOM U (heHOTHUIIOM,
¢dbeHoTunom u pakropamu cpensl OOUTAHHUS;

YMEHHE BBISIBIISITH OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM 4YMCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJB30BATh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISTH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJIOTMYECKUMH TpoIlecCaMd U SIBJICHUSAMM, [€JIaTh BBIBOJBI U
MIPOTHO3bl HA OCHOBAHMUHM MOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMIOAaTh MpaBuUia Ipu
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIABUTATh TUIMOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAIbHBIMU CpPEJICTBAMHU,
dbopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJTyUYE€HHbIE pPe3yJbTaThl U JIeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B Y4EOHO-HCCIICIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MEJUIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAYYHBIX OOIIECTB, U IMyOJIMYHO MPEICTaBIAThH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIINSX;

YMEHHE OILIEHUBaTh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B o001acTu
OuoJIOTMM U MeIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JJaHHEe TPAHCTEHHBIX OPIaHU3MOB);

YMEHHUE OCYIIECTBIIATH OCO3HAHHBIN BBIOOP OyayIiei mpohecCnoHaIbHOU IeATeTLHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CETILCKOIO X034HCTBA, MUIIEBON
IIPOMBIIICHHOCTH, YIIyOJIATh I103HABaTENIbHBIA WMHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Ipodeccuu M MPONOJDKEHHE OHOJIOTHYECKOT0 OOpa3oBaHUS B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmertHble pe3ynabTaThl OCBOCHMsI ydeOHoro mnpeamera «buonorus» B 11 knacce
JOJKHBI OTPaKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAaHUU 3aKOHOB
IPUPOJBI U PEIICHUHU SKOJIOTUYECKUX MPOOJIeM 4YelOBEYeCTBa, a TaKKe B PEIIEHUH BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUsl, U B (OPMUPOBAHMM IIEHHOCTHOIO OTHOLIEHMS K
IpUpoJie, OOLIECTBY, YEIOBEKY, O BKJAJEe POCCHUICKMX M 3apyOeXHbIX YU€HBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BJaJIeTh CUCTEMOM OMOJIOrMYEeCKUX 3HAHHWM, KOTOpas BKIIIOYAET ONpEIeNICHUs U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOTMYECKUX TEPMUHOB M TOHATUH (BHL,
sKocucTema, Ouocgepa), Ouosnorndyeckue Teopuu (dBoitonoHHass Tteopuss Y. JlapBuHa,
CHUHTETHUYecKasi Teopus sBoitonuu), yuyeHus (A. H. CeepuoBa — 0 MyTSX W HampaBICHHUIX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTndeckoro papHoBecus Jx. Xapan
u B. BaiiaOepra, 3apoapimeBoro cxojactsa K. M. bapa), mpaBuna (munumyma HO. JluGuxa,
HKOJIOTUYECKOM MUpaMuUbl SHEPruH), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIJIAJIETh OCHOBHBIMH METOJAMH HAy4yHOTO TIO3HAHMS, HCIIOJIb3YEMBIMH B
OMOJIOTUYECKUX HCCIENOBAHUIX KHUBBIX OOBEKTOB W OKOCHCTEM (ONHCaHHWe, H3MEpeHHe,



HaOJI0/IeHNE, DKCIIEPUMEHT), CIIOCO0aMM BBISABICHHUS M OIICHKH aHTPOIOTCHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBLACIATH CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHMOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOUIETO, IBIDKYIIETO U Pa3pbIBAIOIIErO €CTECTBEHHOIO OTOO0pa,
JUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS IBUKYIIUX CHJI SBOJIIOLUU
Ha TeHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MMOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aWMOCBSI3M MEXIY IPOIECCAMU SBOJIOIUH, JIBIKYIIUMHU
CHJIAaMH aHTPOTIOr€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U TPUCTIOCOOJICHUSMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPHU3HAKH KHBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOWTaHWs, aOMOTHYECKHX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Ul JIOKa3aTelIbCTBA POJICTBA OPraHW3MOB pa3HBIX CHCTEMATHYECKHX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHWsS, €IWHCTBA UYECIIOBEUECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJOB M DKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTUYECKHE 3a7adM, BBISBISATH IPUYNHHO-CICICTBEHHBIC CBS3U
MEX]y HCCIEAYEeMBbIMH OHMOJIOTHYECKUMH NpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH IOJTYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHiIa TPU
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, TPOBEPATh HUX OSKCIECPUMEHTAIHHBIMU CPEICTBAMH,
bopMyHpys 1EeNb UCCIISTOBAHMS, aHATTM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, DKOJOTHH W
MEIUIIMHE, TPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOILIECTB, W IyOJIMYHO INPEICTABIISATH
MOJTyYCHHBIC PE3YJIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

yYMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O WPOUCXOXKICHUU JKWU3HHU, 4YeJOBEKa U
YEeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEAOTBPALICHHS TJI0OATBHBIX
M3MEHEeHU B Onocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP OyaylieH nmpodhecCHOHAbHON ACSATEIbHOCTH B
oOmactd  OMOJIOTMH, 9KOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEILCKOTO XO3SWCTBA, MHUINEBOW MPOMBIILICHHOCTH, YIITYOISITh
MO3HABATEJIbHBIN HMHTEPEC, HANpPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOro O0pa3oBaHHMs B OpPraHM3alUAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
1 BHOJIOrHs KaK Hayka 1 https://resh.edu.ru/
2 JXKuBble cucTeMbl U UX U3y4YEHHE 2 https://resh.edu.ru/
3 BHOOM S KSR 2 05 https://resh.edu.ru/
4 X¥UMHUYECcKash OpraHu3anys KIeTKN 10 1 https://resh.edu.ru/
5 Crtpoenue u GyHKITUU KICTKH 8 2 https://resh.edu.ru/
6 O0MeH BECIICCTB U IPEBPALICHUC SHCPT NN B 9 1 https://resh.edu'ru/
KJIETKE
7 HaCHeHCTBeHHaﬂ I/IH(I)OpMaHI/IH u 9 05 https://resh.edulru/
peanuzanus e€ B KJIETKe '
8 Kv3HEeHHBII UK KIETKU 6 1 https://resh.edu.ru/
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 15 https://resh.edu.ru/
10 Pa3MHOkeHUE U pa3BUTHE OpPraHU3MOB 8 15 https://resh.edu.ru/
1 I'eneTrka — Hayka O HacJIeJICTBEHHOCTH U 5 0.5 https://resh.edu.ru/
M3MEHYMBOCTH OPraHU3MOB '
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1

14 [eHeTHKa veoBeKa 3 0.5 https://resh.edu.ru/

15 CereKiysi OpraHu3MOB 4 1 https://resh.edu.ru/

16 BHOTEXHOOTUS U CUHTETUYECKask OMOJIOTHS 4 https://resh.edu.ru/

17 PesepBHOE BpeMst 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102 13



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3ap0)KI[eHI/IC U PA3BUTHUC DBOJTIOIIMOHHBIX 4 https://resh_edu_ru/
MpeACTaBICHUN B OMOJIOTHH
2 MukposBontonus U €€ pe3yabTaTbl 14 2 https://resh.edu.ru/
3 Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6 https://resh.edu.ru/
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha https://resh.edu.ru/
4 15 1.5
3emiie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1 https://resh.edu.ru/
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5 https://resh.edu.ru/
C OKpY’Karolleu cpenoi
7 Opranu3Mebl ¥ cpesia 0OUTaHUS 9 15 https://resh.edu.ru/
8 DKOJIOTHS BUJIOB U TOIYJISIIIHI 9 0.5 https://resh.edu.ru/
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 05 https://resh.edu.ru/
CHCTEMBI '
10 buocdepa — rimobanbHas 3KOCHCTEMA 6 https://resh.edu.ru/
11 UYenoBek n OKpyKarolas cpena 6 https://resh.edu.ru/
12 PesepBrOE BpeMs: 8 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypcsl
https://resh.edu.ru/
1 bronorus kak KOMIUICKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOT0 O0IIecTBa
https://resh.edu.ru/
2 JKuBbI€ cCUCTEMBI U KX CBOMCTBA 1
https://resh.edu.ru/
3 YpoBHEBasi OpraHU3aIisl KUBBIX CUCTEM 1
4 HcTopus OTKPBITHS U U3YUEHUS KIIETKU. 1 https://resh.edu.ru/
Knerounas teopus
MeTo1bl MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosorun. [IpakTrueckas paboTa
5 «3yueHne METOJ0B KIIETOUHOW OHOJIOTUU 1 05 https://resh.edu.ru/
(xpomatorpadus, anexTpodopes, '
muddepeHnnaibHoe HeHTPUPYrupoBaHue,
[11IP)»
https://resh.edu.ru/
6 XUMHYECKUH COCTAB KIETKH 1



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MI/IHCpaJIBHBIe BCIICCTBA KIICTKU, UX

https://resh.edu.ru/

7
Ouosornyeckas poib
Opranudeckue BeIecTBa KJICTKH — OCIKH.
3 JlaboparopHas pabota «OOHapyx eHHE 05 https://resh.edu.ru/
OEJIKOB C TIOMOIIIBIO KaYeCTBEHHBIX '
peaxkuuin»
9 CoiicTBa, Ki1accuukaus U QyHKIUU https://resh.edu.ru/
OeNKoB
10 Opranndeckue BeIecTBa KJISTKH — https://resh.edu.ru/
YTIIEBOIBI
11 Opranndeckue BeIecTBa KJISTKH — https://resh.edu.ru/
JTUTUABI
Hyxkneunossie kucnotsl. JJHK n PHK.
12 JlabopaTtopHnas paborta «lccnenoBanue 05 https://resh.edu.ru/
HYKJIEHHOBBIX KHCJIOT, BBIIEJICHHBIX U3 '
KJIETOK Pa3JInYHbIX OPraHU3MOBY
Crpoenne u hyuxmun AT®. Mpyrue https://resh.edu.ru/
13
nykieosuarpudocdars (HTD)
14 CexBenupoBanue JIHK. Metoabl https://resh.edu.ru/
T€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU
https://resh.edu.ru/
15 Metomp! CTPYKTYpHOU OHOJIOTHH
16 Tunst knetok. [IpokapuoTHyueckas KieTka https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

17

CrpoeHue 3ykapuoTHYECKON KIIETKH.

[Ipaktudeckas padora «/3yueHne cBONCTB

KJICTOYHON MEeMOpaHbD»

0.5

https://resh.edu.ru/

18

[ToBepXHOCTHBIN anmapar KIeTKA

https://resh.edu.ru/

19

OnHomeMOpaHHbIE OPTaHOUIBI KIETKH.
[IpakTnueckas pabota «M3ydyenue
ABWIXKCHUSA HUTOINIA3MBbI B PACTUTCIIBHBIX
KJIETKaX»

0.5

https://resh.edu.ru/

20

[ToryaBTOHOMHBIEC OPTaHOU BT KIIETKH:
MHUTOXOHJIPUH, IIacTH I JlabopaTtopHas
pabota «MccrenoBanue mia3mMosm3a u
JIeTIIIa3MOJTN3a B PACTUTEIIBHBIX KIIETKAX)

0.5

https://resh.edu.ru/

21

HemeMmOpanHbie opraHou bl KJIETKU

https://resh.edu.ru/

22

Crpoenue u GyHKUIUU Aapa

https://resh.edu.ru/

23

CpaBHHTENBbHAST XapAKTEPHCTUKA KIETOK
sykapuoT. Jlaboparopnas pabota
«M3ydeHue cTpoeHUs KJIETOK pa3InIHbIX
OPraHU3MOBY

0.5

https://resh.edu.ru/

24

ACCUMMIISIINA ¥ TUCCUMIJISIINAS — JIBE
CTOpOHBI MeTaboau3ma. Turnbsl ooOMeHa
BeniectB. JJaboparopHas pabora
«M3ydeHune KaTalIuTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHJIa3bl WK

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KaTtajasbl)»

@epMeHTAaTUBHBIN XapakTep peaKuui
KJeTouHoro Merabonmusma. JlaboparopHas

https://resh.edu.ru/

25 pabota «M3ydenue GpepMEeHTATHBHOTO 0.5
paciiernieHus MepoKCHaa BOI0pOIa B
PACTHTEIHHBIX U )KUBOTHBIX KJIETKAX)
https://resh.edu.ru/
26 benku-akTuBaTopsl U OCIKU-UHTUOUTOPBI
https://resh.edu.ru/
27 ABTOTpOGHBIN TUIT 0OOMEHA BELIECTB
https://resh.edu.ru/
28 ®doToCHHTE3
Xemocunres. Jlaboparopnas pabota https://resh.edu.ru/
29 «CpaBHeHue mporieccoB GOTOCUHTE3a U 0.5
XEMOCHHTE3a»
AnasrpoOHbIe Opranu3Mbl. Bujsl OposkeHus. https://resh.edu.ru/
30 JlaGopaTtopHnas pabora «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U IbIXaHUS
31 AspoOHBIE OpraHu3Mbl. DTaIlbl https://resh.edu.ru/
SHEPreTHYeCcKOro ooMeHa
DHeprus MeMOpaHHOTO rpaiueHTa https://resh.edu.ru/
32 npotoHoB. Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI
https://resh.edu.ru/
33 Peakuuun MatpuyHOro cuHTE3a



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

34 Tpanckpunuus — marpuunslil cuate3 PHK
https://resh.edu.ru/
35 Tpaucusus u e€ dTarbl
36 KoaupoBanue amunokucnor. Posp https://resh.edu.ru/
pubocom B OMocHHTE3€e Oenka
37 Opranuzanus reHoMa y IpoKapuoT 1 https://resh.edu.ru/
JYKapuoT
38 MoJtekyIsipHbIe MEXaHU3MBbI KCIIPECCHH https://resh.edu.ru/
T'CHOB Y YKapHOT
BHPYCBI — BHCKJICTOYHBLIC (bOpMI)I XKHU3HU U https://resh.edulru/
39 obOnuraTtHeIe mapasuThl. [IpakTrueckas 0.5
pabota «Co3aaHue MOJIeTTH BUPYCa»
40 BupycHsbie 3a0051eBaHus YeIOBEKa, https://resh.edu.ru/
YKUBOTHBIX, PACTCHUI
https://resh.edu.ru/
41 HanorexHomornu B OMOJIOTUY U MEIULIMHE
https://resh.edu.ru/
42 JKU3HEHHBIN UK KIETKH
https://resh.edu.ru/
43 Martpuunsiii cuntes JTHK
44 Xpomocomsl. JlabopaTopHas paboTta 0.5 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

«M3ydyeHnre XpOMOCOM Ha FOTOBBIX
MHKpOIIpernaparax»

https://resh.edu.ru/

45 JleneHnue KIETKH — MHTO3
Tunel knetok. KapuokuHes U HUTOKUHES.
46 JlabopaTtopHnas pabora «Habmoaenune 05 https://resh.edu.ru/
MHTO3a B KJIETKaX KOHYMKA KOPEIIKA JTyKa '
(Ha rOTOBBIX MUKpOIIpenapaTax)»
https://resh.edu.ru/
47 Perynsauust >KM3HEHHOTO 1MKJIA KJIETOK
https://resh.edu.ru/
48 Opranmn3Mm Kak eIHHOE 11eJI0e
49 Tkanu pacrenuii. JlabopartopHas pabora 05 https://resh.edu.ru/
«M3yueHue TKaHel pacTeHUD) '
TkaHU )KUBOTHBIX M YEJIOBEKA. https://resh.edulru/
50 JlaGopaTtopHas pabora «/3ydyeHue TkaHen 0.5
KUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas https://resh.edu.ru/
51 pabota «/3ydyeHne opraHoB IIBETKOBOTO 0.5
pacTeHus»
https://resh.edu.ru/
52 Ornopa Tena opraHu3MoB
https://resh.edu.ru/
53 JIBuKEeHNE OpraHu3MOB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

o4 [Iutanue opranu3MoB
55 [MuTanne MO3BOHOYHBIX )KHBOTHBIX. https://resh.edu.ru/
[MumeBapuTenbpHas cHCTEMa YEIOBEKa
https://resh.edu.ru/
56 JlpIxaHue OpraHu3MOB
57 JIpIXaHHEe MO3BOHOYHBIX )KHBOTHBIX U https://resh.edu.ru/
9eoBeKa
https://resh.edu.ru/
58 TpaHcTopT BemecTB y OpraHu3MoB
59 KpoBeHocHas cricTema Mo3BOHOYHBIX https://resh.edu.ru/
KUBOTHBIX U Y€JIOBEKa
https://resh.edu.ru/
60 Brinenenue y opranu3smMoB
https://resh.edu.ru/
61 3amura y opraHu3MOB
https://resh.edu.ru/
62 NMMyHHas cuctema denoBeka
63 PaznpaxkxumocTs U perynsuus y https://resh.edu.ru/
OpraHU3MOB
64 ['ymopanbHas perymsius 1 SHIOKpUHHAs https://resh.edu.ru/

CHUCTEMA )XMBOTHBIX U YCJIOBCKA



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

65 DopMBbI pa3MHOKEHHUST OPTaHU3MOB
https://resh.edu.ru/
66 [TonoBoe pa3MHOKCHHE
https://resh.edu.ru/
67 Meiios
I'amerorenes. OGpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeToK. JlaboparopHas paboTa 05 https://resh.edu.ru/
«M3y4yeHne cTpOCHHUS MOJIOBBIX KJIIETOK Ha '
TOTOBBIX MUKPOIIpErapaTax»
69 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB — https://resh.edu.ru/
OHTOTEHE3
70 3akiiajika OpraHoB U TKaHEW 13 https://resh.edu.ru/
3apO/IBIIIEBBIX JTUCTKOB
Poct u pa3BuTHE KUBOTHBIX.
71 JlaGopaTopHas pabota «BrisiBIieHHe 05 https://resh.edu.ru/
MIPHU3HAKOB CXOJICTBA 3aPOIBIIICH '
MMO3BOHOYHBIX JKHBOTHBIX)
Pa3MHOXeHHe U pa3BUTHE PACTCHUH. https://resh.edu.ru/
72 JlaboparopHas pabota «CTpoeHne OpraHoB 0.5
Pa3MHOKEHHUSI BBICIIUX PACTECHHID)
73 HcTopus cTaHOBIEHUS U pa3BUTHUS https://resh.edu.ru/

TCHCTUKHU KaK HAYKN



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OCHOBHBIE TTIOHSATHS U CHUMBOJBI TEHETHUKH.

https://resh.edu.ru/

74 JlaboparopHas padota «JIpo3oduia kak 0.5
06"I)GKT T€HECTUUYCCKUX I/ICCJIG,ZIOBaHI/If/'I»
3aKOHOMEPHOCTH HACTIEAOBAHUS
npusHakoB. Monorn6puasoe https://resh.edu.ru/
75 ckpemuBanue. [Ipakruueckas pabota 0.5
"N3ydyeHue pe3yapTaToB MOHOTHOPHIHOTO
CKpeIlMBaHUs y 1p030duis"
76 ]_II/ITOJ'[OFI/I‘-IGCKI/IG OCHOBBI MOHOFI/I6pI/IJIHOFO httDS://reSh.edu.l’u/
CKpelLIMBaHUs
77 Ananmmupyrorniee ckpernuBanue. Hermoaoe https://resh.edu.ru/
JAOMHWHHPOBAHUC
JlurnOpuHOE CKpeIIUBaHUE.
78 [IpakTrueckas padota «M3yueHnue 05 https://resh.edu.ru/
pe3yIbTaTOB IUTHUOPUIHOTO CKPEIINBAHUS '
y Ap030(HITBI)
79 [{uTonoruueckrue OCHOBBI JUTUOPHIHOTO https://resh.edu.ru/
CKpeIIBaHHS
https://resh.edu.ru/
80 CueruieHHOE HacJeIOBaHUE TIPU3HAKOB
https://resh.edu.ru/
81 XpOMOCOMHAsI TEOPHSI HACIIEACTBEHHOCTH
https://resh.edu.ru/
82 I'eneruka nmona



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

83

I'enoTun Kak LEI0CTHAS CHCTEMa

https://resh.edu.ru/

84

I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA
pacTeHui, )KUBOTHBIX U YEJIOBEKA

https://resh.edu.ru/

85

N3meHunBOCTE IpU3HAKOB. Buasl
U3MEHYUBOCTH

https://resh.edu.ru/

86

MoaudukanroHHass ”3MEHUYUBOCTh

https://resh.edu.ru/

87

BapranunonHslii psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota
«HccnenoBanre 3aKOHOMEPHOCTEH
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH.
[TocTpoenne BapHallMOHHOTO psiaa 1
BapHallMOHHOW KPUBOM»

0.5

https://resh.edu.ru/

88

I'enoTnnnyeckas U3MEHUNBOCTb.
KomMmOuHaTuBHast H3MEHYUBOCTE

https://resh.edu.ru/

89

MyranuoHHasi ”3MEHYUBOCTb.
[IpakTuueckas pabota «MyTtamuu y
po30¢ bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

https://resh.edu.ru/

90

3aKOHOMepHOCTI/I MYTAalUOHHOT'O IIpoLiecca.

ONUreHeTHKA U SIUTSHOMUKA

https://resh.edu.ru/

91

I'enetnka yenoseka. [IpakTuyeckas pabora
«CocTraBieHUe U aHaJIU3 POAOCIOBHOI

0.5

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

92

Mertoasl MEAUIIMHCKOI Ir'€HETUKUA

https://resh.edu.ru/

93

3Ha“IeHI/Ie MCZII/IHHHCKOﬁ T'CHCTHUKU B
HpeﬂOTBpaHICHI/II/I " JICHCHUHU I'CHCTHUYCCKUX
3a00JIEBaHUI YEJIOBEKA

https://resh.edu.ru/

94

OCHOBHBIE ITIOHSITUI CCJICKIINU.
JlabopaTtopHnast pabota «3y4yeHue copToB
KYJIBTYPHBIX paCTeHI/Iﬁ " IOpOoJa JOMAITHUX
KHUBOTHBIX»

0.5

https://resh.edu.ru/

95

MeTomp! ceneKIMOHHON pabOTHI.
JlabopaTtopHas pabota «3y4eHune MeTo10B
CEJIEKIIMU PACTECHUIN

0.5

https://resh.edu.ru/

96

JIOCTHKEHMS CEJIEKIIUN PACTEHHI U
#UBOTHBIX. [IpakTHueckas pabora
«ITpuBHUBKa pacTeHUID»

https://resh.edu.ru/

97

CoxpaHeHue, U3y4eHHEe U UCTIOJIb30BaHUE
TeHETUYECKUX PECYPCOB

https://resh.edu.ru/

98

buoTtexHonorus kak Hayka v OTpacib
npousBojicTBa. [IpakTuueckas padora
«3yueHne 00bEKTOB OMOTEXHOJIOTHUIY

0.5

https://resh.edu.ru/

99

OCHOBHBIC HAIIPABJICHUSI CHHTETUYCCKOM
OHOJIOrUu

https://resh.edu.ru/

100

XpOMOCOMHaH U T'CHHA UHKCHCPUS

https://resh.edu.ru/

101

MeauiHcKIe OMOTEXHOJIOTUH

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

102

PezepsHbiit ypok. [loBTOpeHue,
000011eHNe, CUCTEMATH3AINS 3HAHAN

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

135



https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

Koau4yecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
https://resh.edu.ru/

1 OpodononHas Teopus Y. Jlapsuna 1

9 JIBM>KyIye CHIIbl ABOJIIOIMU BHIOB 10 Y. 1 https://resh.edu.ru/
JapBuny

3 Bbopr0a 3a cymecTBoBaHne, €CTECTBEHHBIIN 1 https://resh.edu.ru/
Y UCKYCCTBEHHBIH OTOOP

4 @opMHpPOBAHNE CUHTETUYECKOW TEOPUH 1 https://resh.edu.ru/
9BOJTIOIIHI

5 Dransl 9BOIOIMOHHOTO Mpoliecca: 1 https://resh.edu.ru/
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS

5 [Momynsiust — s>neMeHTapHas €AMHULIA 1 https://resh.edu.ru/
IBOJTIOIIHI
3aKOH reHeTHYEeCKOro paBHoBecus JIx.

7 Xapau, B. Baitn6epra. Jlabopatopnas 1 05 https://resh.edu.ru/
pabota «BrisiBIeHUE N3MEHYUBOCTH Y '
oco0eil 0JHOTO BUa»



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

DOnemMeHTapHbIe (PAKTOPHI IBOJIONUN

https://resh.edu.ru/

D¢ dext ocnoparens. dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

https://resh.edu.ru/

10

Murpanuu. M305s1uu nomyJIsyii:
reorpaduueckasi, OnoJoruyecKas

https://resh.edu.ru/

11

EctecTBeHHBIN 0TOOp — HampaBIsIOLUINI
(hakTOop PBOTIOITUHU

https://resh.edu.ru/

12

[TonoBoii oTOOP

https://resh.edu.ru/

13

[Tprcroco6IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTtopHnas pabota «3y4yeHue
apoMop(}030B U UIUOANATITAIINN Y
pacTeHUi U )KUBOTHBIX)

0.5

https://resh.edu.ru/

14

[TpumMepb! TPUCTIOCOOICHUH Y OpPTraHU3MOB:
Mopdostorndeckue, GU3noJI0ruIecKue,
OMOXMMUYECKHUE, IOBEICHYCCKHUE.
JlabGopaTtopHas pabora «IIpucnocoOnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
1eJIECO00Pa3HOCThY

0.5

https://resh.edu.ru/

15

Bun, ero xpurepuu u CTpyKkTypa.
JlaGopatopHas pabota «CpaBHEHUE BHJIOB
110 MOP(OJIOTUIECKOMY KPUTEPUIO»

0.5

https://resh.edu.ru/

16

Crpykrypa Buzia

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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BupnooOpa3zoBanue Kak pe3ysabTaT

https://resh.edu.ru/

17
MHKPOIBOJIOLINN
https://resh.edu.ru/
18 CBs13b MUKPOIBOJIIOITUH U THIEMUOJIOTUU
19 Makpossomtonus. [TaneonTonornueckue https://resh.edu.ru/
METO/IbI U3yUEHUS IBOJIOLIUH
20 buoreorpaduueckue MeTo b H3ydeHUs https://resh.edu.ru/
IBOJIIOIIAN
DOMOpPHOJIOTHYECKHE U CPABHUTENIBHO- https://resh.edu.ru/
21 MOP(OJIOrHIEeCKHE METO/Ibl U3yUEHHUSI
SBOJTIOIIH
MOJ'ICKy.]'I?IpHO-FeHeTI/I‘IeCKI/Ie, https://resh.edu.ru/
22 OMOXMMHYECKHE U MAaTeMaTUYECKUe
METO/IbI U3y4EHHUSI IBOJIOIIUU
https://resh.edu.ru/
23 OO6mIre 3aKOHOMEPHOCTH SBOJTIOLUH
24 AnantuBHas paguanus. HepaBHoOMepHOCTD https://resh.edu.ru/
TEMIIOB 3BOJIIOLUU
o5 Hayunbie runotessl IpOUCXOXKICHUS https://resh.edu.ru/
YKU3HU Ha 3emMIie
26 JloHay4yHble pEACTaBICHUS O 3aPOKICHUN https://resh.edu.ru/

KHN3HH



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OcHOBHBIE ATaIbl HEOPraHNYECKOU

https://resh.edu.ru/

27
SBOJIIOLIUT
https://resh.edu.ru/
28 I'unore3sl 3apoKACHUS )KU3HA
HcTopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnas padora «M3ydyeHue u 05 https://resh.edu.ru/
OTIMCAaHHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX '
OpPraHu3MOB»
30 HauanbHble 3Tans! opraHn4eckon https://resh.edu.ru/
ABOJTIOIIUHT
https://resh.edu.ru/
31 DBOJIONHS DYKapUOT
OCHOBHBIE ATaIlbl IBOJIIOLUH
39 pactutenbHoro mupa. [Ipaktuueckas 05 https://resh.edu.ru/
pabota «/3ydyeHune ocoOeHHOCTEH '
CTPOEHHUS PACTEHUH Pa3HBIX OTAEIOB)»
33 OCHOBHBIE ATallbl HBOJIOLUH KUBOTHOT'O https://resh.edu.ru/
Mupa
DOBoumonus )XKUBOTHBIX. [IpakTueckas https://resh.edu.ru/
34 paborta «3yueHue ocobeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)
35 PazButne xu3Hu Ha 3eMJie M0 paM U https://resh.edu.ru/
nepuoaaM
36 MaccoBble BBIMUPAHUSI — 3KOJIOTUYECKHE https://resh.edu.ru/

KPHU3HUCHI ITPOMIIIOTO



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HC, €r0

https://resh.edu.ru/

37
0COOEHHOCTH
38 CoBpemMeHHasi CUCTEMa OPraHUuYECKOTO https://resh.edu.ru/
MPOIILIIOTO
39 OCHOBHBIC CUCTEMATUYCCKUE TPYIITIBI https://resh.edu.ru/
OpPraHU3MOB
https://resh.edu.ru/
40 AHTpOIIOJIOTHSI — HayKa O YeJOBEeKe
41 PasButne npencrasiaeHuit o https://resh.edu.ru/
MPOUCXOKICHUHU YEIIOBEKA
MecTo 4estoBeka B CHCTEME
OpPraHnu4cCKoro Mupa. Ha6opaTopHaﬂ https://resh.edulru/
42 pabota «/3ydyeHune ocoOeHHOCTEH 0.5
CTPOCHHMS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MIPSMOXOKICHUEM)
https://resh.edu.ru/
43 JIBuKyIIKe CUJIbl aHTPONIOreHe3a
m CooTHoIlIeHHE ONOJIOTMUYECKUX U https://resh.edu.ru/
COIIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E
https://resh.edu.ru/
45 OcHOBHBIE CTaIUU aHTPOTIOTeHE3a



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

46 [TaneoreHeTrKa 1 MaaecoreHOMUKA
https://resh.edu.ru/
47 DBOJIIOIMST COBPEMEHHOTO YeJIOBEKa
Yemoseueckue pachl. HpaKTI/I‘IeCKaH https://resh_edu_ru/
48 pabota «3ydeHune 3K0JIOTHIECKUX 0.5
aJanTaluil 4eJI0BEKa)
49 MesX TUCITUTUTHHAPHBIC METOTbI https://resh.edu.ru/
AQHTPOTIOJIOTHH
https://resh.edu.ru/
50 3apokIeHNE U PA3BUTHE YKOJIOTUN
Merto el axkosorun. Jlaboparopuas padora https://resh.edu.ru/
51 «M3ydeHne MEeToI0B IKOJIOTHYECKUX 0.5
HUCCIIEIOBAHUI)
52 3HaYeHHE FKOJOTUYECKUX 3HAHUH ISt https://resh.edu.ru/
YeloBeKa
https://resh.edu.ru/
53 DKoJiorudeckue GaKkToOpsbI
Abuotuueckue dakropsl. CBET Kak
54 sKosioruueckuii paxrop. Jlaboparopuas 05 https://resh.edu.ru/
pabota «BrisiBeHuE nprucnocooieHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abunotnueckue daktopsl. Temmneparypa https://resh.edu.ru/
55 KaK 9KOJIOTHYECKUH (aKTop. 0.5

JIaGopatopHas pabota «BrisBIeHHE



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MPUCTIOCOOJICHUI OPraHU3MOB K BITUSTHHIO
TEMIIEPATypPhI»

AbuoTtnueckue pakropsl. BiaxkHOCTB Kak
sKoJtorndeckuii paxrop. JlaboparopHas

https://resh.edu.ru/

56 0.5
paboTta «AHATOMHYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHMS)
https://resh.edu.ru/
o7 Cpenpl 0OuTaHUs OPraHu3MOB
https://resh.edu.ru/
58 Buonornyeckne puTMbI
https://resh.edu.ru/
59 XuzneHnsie GopMbI OpraHU3MOB
https://resh.edu.ru/
60 buotnueckue dakTops
3HaueHne OMOTHUYECKUX B3aUMOICHCTBUN https://resh.edu.ru/
61 JUIS CYILIECTBOBAHUS OPraHU3MOB B cpejie
obuTaHus
62 DKOJIOTHYECKHE XapaKTePUCTUKH https://resh.edu.ru/
MOMYJISITII
OcHOBHBIE TIOKA3aTENN MOMYJISIIHNN: https://resh.edu.ru/
63 YHCIIEHHOCTb, IUIOTHOCTb, BO3pACTHAs U
MOJIOBAsi CTPYKTYpa
OCHOBHBIE TIOKA3aTeNIN MOMYJISALNH: https://resh.edu.ru/
64 POKIaeMOCTh, PHUPOCT, TEMI pOCTa,

CMCPTHOCTb, MUT'PALIUU



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

65 DKosorudecKas CTPyKTypa HOIMYISIHH
https://resh.edu.ru/
66 JlnHaMuKa TOMYJISINAN U €€ peryIsus
67 KpuBbIie pocTa YMCIIEHHOCTH TIOMYJISIINH. https://resh.edu.ru/
KpuBbie BBDKHBaHHS
Dkonoruyeckas HUIIA BUAA. https://resh.edu.ru/
68 JlaboparopHas padota «IIpucrnocoOnenus 0.5
CEMSTH PaCcTEeHUH K PacCEIICHUIO»
https://resh.edu.ru/
69 Bun xak cuctema momysui
70 3aKOHOMEPHOCTH MOBEJICHUS U MUTpaLid https://resh.edu.ru/
JKMBOTHBIX
https://resh.edu.ru/
71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3
https://resh.edu.ru/
72 DKocucTeMa Kak OTKPBITas CHCTeMa
73 KpyroBopoT BeliecTB U MOTOK SHEPTUU B https://resh.edu.ru/
SKOCHCTEME
https://resh.edu.ru/
74 OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI
75 DKOJIOTUYECKUE TUPAMUIbI https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

76 W3meHeHust cooOIEeCTB — CYKIECCUU
77 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI https://resh.edu.ru/
03ep U peK. DKOCHCTEMBI MOPEH U OKEaHOB
78 [TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI https://resh.edu.ru/
TYHAP, JIECOB, CTENEH, IIyCThIHb
https://resh.edu.ru/
79 AHTPOTIOTEHHBIE YKOCUCTEMBI
80 Ypboskocucremsl. [IpakTuueckas pabora 05 https://resh.edu.ru/
«3yuyenne u onucanure ypoosKOCUCTEMBI» '
3akoHOMepHOCTH (HOPMUPOBAHUS https://resh.edu.ru/
81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
JKOCUCTEMAaxX
MexaHu3Mbl BO3JICHCTBUSA 3arpsI3HEHU I
82 Pa3HbIX TUIIOB HAa CYOOpraHM3MEHHOM, https://resh.edu.ru/
OpraHU3MEHHOM, MOMYISUOHHOM U
9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obmerranerapaas 000J109Ka https://resh.edu.ru/
3emiu
https://resh.edu.ru/
84 Yuenue B. U. Bepnanckoro o 6uochepe
85 3aKOHOMepHOCTI/I CyHI€CTBOBaHUS https://resh.edulru/

6uocdepsl



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KpyroBopoTsl BewecTs u

https://resh.edu.ru/

86
OMOTCOXUMHYUCCKUE ITUKJIIBI
87 3onanpHOCTH OHOCc(hepsl. OCHOBHBIC https://resh.edu.ru/
OMOMBI CyIIN
https://resh.edu.ru/
88 YcroitunBocTh GHOCheps
https://resh.edu.ru/
89 DKOJIOTUYECKHE KPU3UCHI H WX TPHYHHBI
https://resh.edu.ru/
90 BosneticTre yenoBeka Ha Ouochepy
01 AHTPOTIOT€HHOE BO3/ICHCTBUE HA https://resh.edu.ru/
pPaCTUTENbHBIN U KUBOTHBIA MU
https://resh.edu.ru/
92 OxpaHa npupoibt
03 OCHOBHBIC TIPUHIIHITBI YCTOHYUBOTO https://resh.edu.ru/
Pa3BUTHS YEIIOBEUECTBA U TIPUPOIBI
ParnmoHanbHOE IPUPOIOTIOIB30BAHHUE U https://resh.edu.ru/
94 coXpaHeHHEe OMOJIOTHYECKOTO
paszHooOpa3us 3eMiu
95 O606menue mo TeMe «MUKPOIBOIIONHUS U https://resh.edu.ru/

€€ pe3yabpTaTb»



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

O606menne no Teme «MaKpo3BOJIOLHS U

https://resh.edu.ru/

96 R 1
e€ pe3ysbTaTh»

97 O6o06menue o Teme «I[IpoucxoxacHue n 1 https://resh.edu.ru/
pa3BUTHE )XKU3HU HA 3eMIIe)

98 O6006menue mo Teme «IIpoucxoxaeHue 1 https://resh.edu.ru/
Yell0BeKa — aHTPOIIOTCHE3)»

99 O06o001menue Mo Teme «IKOJIOTHSI — HayKa O 1 https://resh.edu.ru/
B3aMMOOTHOIICHUSIX OPTaHH3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpeia 1 https://resh.edu.ru/
oOUTAHUS

101 O0600menue 1Mo TeMe «DKOJIOrUI BUIOB U 1 https://resh.edu.ru/
MOMYJISAN

102 O606menue mo teme «brocdepa — 1 https://resh.edu.ru/
r1106aabHas IKOCUCTEMa)

OBIIEE KOJIMYECTBO YACOB I10
- 102 7.5

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus. 10 xmace: yueb. s 00meodpa3oBaT. opraHu3aiuii: yriyo. yposeHs/ moj. pea. B.B.
[Taceunuka. — M.: [IpocBemenune, 2019. (JIunus xu3un).

buonorus. 11 kinacc: y4ue6. ais o6meoOpa3oBar. opranm3aiuii : yriry0. ypoBens / B. B.
[Taceunuk u np. ; nox pexn. B. B. ITaceunuka. — M. : IIpocsemenue, 2019. — 320 c. : un. —

(JIuHuA KU3HN).

MamontoB C. I'. buosorus. J{7st MIKOJIBHUKOB CTApIIUX KIACCOB M MOCTYMAIONIUX B BY3bI: YueOl.
nocobue. — 4-e uzn. aopad. — M. : Ipoda, 2001

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

buonorns. 10 kmacc: y4ue6. mist obuieoOpa3oBat. opranu3aiyii: yriy0. ypoBeHs/ moj. pea. B.B.
[Taceunuka. — M.: [IpocBemenne, 2019. (JIunus xu3Hn)

buonorus. 11 kmacc: yuae6. mis odmeodpazoBat. opranuzanuii : yriryo. yposeHns / B. B.
[Taceunuk u nap. ; nox pea. B. B. [Taceunuka. — M. : IIpocsemenue, 2019. — 320 c. : un. —

(JIuaMS XU3HN).

benoropuieBa E.B. buosnorus: pemenue 3ana4/E.B. benoropniesa, T.JI.beamarepHsbix. —
Mocxkaa: Dkemo, 2019.

KonecnukoB C.U. buonorus. bonbmoit cnpaBounuk ais noarotoBku k EI'D 1M OI'9:
cinpaBouHoe nocodue/C.1. KonecHukos, - 5 —e u3j., nepepad. u gom. — Poctos v//1.: Jleruon,
2018.

Kupunenko A.A. buonorus. EI'D —2019. Tematuueckuii TpeHuUHr. Bce Turbl 3a1anuii:
yuebHoe nocobue/A.A. Kupunenko. Poctos u//l.: Jlernon, 2018.

Mawmontos C. I'. buonorus. [IJis NIKOJbHUKOB CTapIINX KJIACCOB U MOCTYMAIOIINUX B BY3bl: YueO.
nocobue. — 4-e uzn. aopad. — M. : JIlpoda, 2001

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://resh.edu.ru/
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