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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mpenoiaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001actu «EcTecTBEHHO-HAYYHBIE TPEAMETHD».
Cornacro monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanud o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpPeIHUM OOIIHMM, CPEIHUM NPOQPECCHOHAIBHBIM M BBICHIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBSI3aHHBIX C MpodopueHTanuei
oOyJaromuxcss W CTUMYIHPOBAaHWEM HWHTEpeca K KOHKPETHOHW 0O0JacTH HAydHOTO 3HAHWS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypOBHE, ONpeeseT 00s3aTenbHoe
(MHBapHaHTHOE) MpEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3y4YCHHUEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme 1o
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH OOy4YaloUIuXcs MO OCBOCHHUIO COJepXaHUs OHoJIorhyeckoro oOpa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaronuxcs O JKMBOM MpPHUpOJE, OCHOBAX MOJIEKYIAPHOM U KIETOYHOH OuoNorHH,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

Nzyuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaroImuxcs K MOCIEAYIOIIEMY MOJYYEeHUIO OMOJOrMuecKoro oOpa3oBaHMs B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIIET CcHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeroB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me UeJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS



IIPUKJIATHOTO U TIOMCKOBOT'O XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTHUPBI AJIs
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TTOJTYYCHHBIMU O0Y4aIOIUMUCS NPH U3YyYeHUU QUBNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOro MHpa Ha 3emjie, COXpaHEHHs OWOJIOTHYECKOTO pPa3HOOOpasus
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOYyJalOIUXCsA IO OOTaHWKE, 300JIOTHH, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB MU IMPaBUJ, JEKallMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH, NMPUKIAJHBIX acleKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MIPOrPAMMBI IO
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIAJCHHE
0oOy4aloUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAIBLHOM OpraHU3alliy >KUBBIX CHCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nmpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTxeHue 1esn u3ydeHus ydueOHoro mpenmera «buonorus» Ha yrinmyOin€HHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJISIIOIIUX COBPEMEHHYK)  E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalIuUXCcsi €  METOJAaMHM  TO3HAHHUS  JKUBOW  MPUPOIBIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHH,
SMOPHOIOTUN M OMOJIOTUM PA3BUTHUS, TEHETUKU U CENEKIMH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  TAJEOHTOJOTHH, OSKOJOIMM); METOJAAMU  CaMOCTOSITEIbHOTO  IPOBEJCHMS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZiIcHHEe OOYYarOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYIO HH(OPMAINIO; TIOIb30BAThCA OMOJIOrMYECKOW TEPMUHOJIOTHEH U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS



CBOEH JEATENIbHOCTH 110 OTHOLIEHUIO K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jiojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€30MaCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBHITHS B OOJIACTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOjieMaMu, METOJ0JIOTHEH OMOJIOrMYeCKOro HCCIEAO0BaHUSA, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MIPOLIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTHYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJI TOBEACHUS B MPUPOJE, OXpaHbl BHUIOB, SKOCUCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYAIUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BaHU
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECaMH U MOTPEOHOCTIMU
pervoHa.

OO6miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OWMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3allMOHHBIX  (GOpM, METOIOB M  CpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsl B OpraHHU3aIUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TPH 00y4eHHWH OHOJIOTUM Ha YriayOJIEHHOM YPOBHE SIBJISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpe/IeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.

B cootBeTrcTBHU C pa6oqel71 nporpaMMoﬁ BOCIIMTAHUS BOCHHUTATEIbHBIA ITOTEHIIHAI
npeamMeTa «buonorus» pCaAIM3yCTCA UCPEC3:
® [IPUBJICHCHUC BHUMAHUA 06yqa}01u1/1x05{ K HCHHOCTHOMY ACIICKTY U3Yy4Yd€MbIX HA YPOKaX
HBHCHHﬁ, OpraHu3anuro ux pa6OTLI C HOquaeMOﬁ Ha YpOKE COINAJIbHO 3HAYUMOM
HH(bOpMaIlHef/'I — WHULIUUPOBAHUC €€ OGCy)KI[eHI/IH, BBICKa3bIBaHU A O6y‘-IaIOH_[I/IMI/IC$I CBOCTO
MHCHHUA 10 €€ TTOBOAY, BBIpa6OTKI/I CBOETO K Hel OTHOIICHMUAA,



® JIEMOHCTPAIMIO 00YJaIOIIMMCS TPUMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOTO TIOBEACHUS,
MIPOSIBJIICHUS YEIOBEKOIIO0US U JOOPOCEPACUHOCTH, Yepe3 M0100P COOTBETCTBYIOIIUX TEKCTOB
IUTSL 9TE€HUS, 3a]0a4 JJIs1 peIIeHus], MPOOIEMHBIX CUTYallui sl 0OCYKJICHHUS B KJlacce;

® IPUMEHEHHUE Ha YPOKaX HHTEPAKTUBHBIX (POPM pabOTHI ¢ 00YUAIOIMIMMHUCS: UHTEIUICKTYaTIbHBIX
Urp, CTUMYJIMPYIOIIUX TO03HABATEIbHYI0 MOTUBALIMIO 00Yy4YaOIIUXCs; TUAAKTUIECKOTO TeaTpa,
I'/I€ NIOJIy4YE€HHBIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TE€ATPAIbHBIX IOCTAHOBKAX; AUCKYCCHUH,
KOTOPBIE JTAIOT 00YYaIOIIMMCS BO3MOXKHOCTh IIPHOOPECTH OTIBIT BEACHUSI KOHCTPYKTHBHOTO
JMaiora; rpynnoBoi paboThl WM paboOThl B Iapax, KOTOpbIE ydaT 00y4aromuXcsi KOMaHIHON
paboTe ¥ B3aUMOJICHCTBHUIO C APYTUMHU 00yIArOIIIMMUCS;

® UHUIIMUPOBAHUE U NOJACPKKY UCCIEI0BATENBCKON JESITENLHOCTH 00Y4aroUXCsl B paMKax
peanu3anuy UMM WHIUBUIYAJIBHBIX U TPYNIIOBBIX UCCIIEN0BATEIBCKUX IPOEKTOB, YTO JACT
00yyarouMMcsi BO3MOKHOCTb MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUS TEOPETHUECKON
po0sieMbl, HaBBIK T€HEPUPOBAHUS U OPOPMIIEHNSI COOCTBEHHBIX U/I€H, HABBIK YBAaXKUTEIbHOTO
OTHOIICHHUS K UyKUM HaesIM, 0OPMIIEHHBIM B paboTax Ipyrux uccieaoBareseil, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS NIEpe]] ayJUTOPUEH, apryMEeHTUPOBAHUS U OTCTAUBAHUSI CBOEH TOUKHU
3pEHHs;

® HPABCTBCHHO-3TUYCCKOC BOCIIMTAHUC - JleﬁCTBHe HPABCTBCHHO — 3TUYCCKOT'O
OLCHUBAaHHWA YCBANBACMOI'O0 COACPKAHUA, 06ecnqu/IBa}omee JIMIHO CTHBIHM MOpaJIBHBII)’I
BBI60p Ha OCHOBC COLIMAJIBHBIX U JIMYHOCTHBIX HeHHOCTCﬁ.

® BOCIUTAaHHUE CBOCH I'PAKIAHCKOU UIEHTUYHOCTH: «S» Kak 4acTh Ouocdepsl.
® [PUHATHE [IEHHOCTU MPUPOTHOTO MHUpA.
OCMBICJICHHE TJI00aTbHBIX AKOJOTHIECKUX MPOOIEM.






COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OuoJoruu B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OWOJNOTMM B MPaKTHYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, .
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, WM. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl M MX U3yYeHHUE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouoaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OHMOTEOIICHOTUYECKHI ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuznp kak ¢opma cymecTBoBaHUS MaTepud. Hayku, n3ydaroniyue *UBble CUCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenue xuBbix cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msMmepenue,
JKCIIEpUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. [lnanupoBanue skcnepumenta. IloctaHoBka u mpoBepka runore3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuper 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOJIOTHYECKHE CHCTEMBI,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdeparn, «MeToapl U3yUEHUS KUBOI PUPOIBD».

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

IIpakTuyeckass padora «lcrnosb30BaHUE Pa3IUYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €IUHHIA >KUBOTO. VICTOPHS OTKPBITHUS KIIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, METOJ  MeueHBIX aroMmoB, auddepeHnmanbHOoe  HEHTpH(YrUpOBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpetst: P. I'yk, A. JleBenryk, T. llIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTEINA, peareHra, ydacTHe B CTPYKTYPHUPOBAHUU KIETKH, TEIJIOPETyIALUH.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mojekynbl. [lepBuuyHas cTpykTypa Oeika, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHHA U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTHYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorunueckue pynkuu JHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HEeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammbel:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHUBOW MPUPOJELY,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «llepuoanyeckas TaOIUIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykiienHoBble KUCIOTH, «CTpoeHue MoJeKyasl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CtpoeHue u QyHKINH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
IIa3MaTHYeCcKyl0 MeMOpaHy: mnaccuBHBIM (nuddysus, oOnery€éHHas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. [luro3osb. [lurockener. JBmxkeHune uurorasmbl. OpraHoOuIbl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus 6Oeakos 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb02icu. TpaHCHIOPT BELIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHbIe, BTOPHUYHBIE M CIIOKHBIE TUIACTHIbBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Mmuxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
000104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



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

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIETKH», «CTpoeHre MUTOXOHAPUW», «Spoy», «CTtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHas padora «/3ydenne cTpoeHus KJIETOK pa3IMuYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepretuyeckoe oOecrnieueHue kietku: npespamenue AT® B 0oOMeHHBIX MHpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. Domoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, xerne300aKkTepuu, cepoOaKkTeprun, BOJOPOIHBIC OaKTEPHH. 3HAUCHNE XeMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. OJTambl 3HEpreTuueckoro obmeHa. [loAroToBUTENBHBIA 3Tarl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

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

JlaGopaTtopHass padora «M3ydyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuas padora «CpaBHeHHE TIPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanumsi HacieACTBEHHOW uWHpOpManuu. ['€eHeTHYecKHil Koz, €ro CBOWCTBA.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TtpancnoptHeix PHK B OuocuuTtese Oenka. YcnoBus
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTM IeHOB y mpokapuoT. ['mnoreza omepona (®. XKaxo0, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. Kusneuwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus dYeloOBeKa, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKUE MTPOOIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

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

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, mpoTekatonux B untepdaze. [loaroroBka kietku K aenenuto. [IpecunteTnueckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIM  CHUHTE3, AHTUNAPAJUIENIIBHOCTh. MexaHu3m
permmkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel U Telnomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOoTuN. MIUIOUWIHBIMA M TarulouJHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — mMuTo3. CTagum MUTO3a U MPOUCXOJSALIME B HUX MPOLECCHI. THIIbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsimust MuToTHuYecKOoro HuMKIa kieTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsI TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MMKpPOCKOIN, MHKpoIpenaparbl: «MHTO3 B KIETKax KOpelIKa
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMH OPraHU3IMOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE IPUOBI, OTHOKJIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KonoHuansHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MPOBOJIAINIAsA, OCHOBHAs, MexaHuuyeckas. OCoOEHHOCTH CTpOEHMs, PYHKUUNH U PacHoIOKEHUs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opransbl. BerertaTuBHbIE U T€HEpPAaTUBHBIE OpraHbl pacTeHuil. Opranbl 1 CUCTEMbI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHM ckeneT. CTpOoeHHe U TUIIbl COEUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX padoTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xene3bl. [IumeBapurenbHas cucrema 4eaoBeKa.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHOocHas cucreMa u e€ opraHel. KpoBeHOcHas cucTema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE ~ YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. Beinenenue y pacreHuil. BblneneHue 'y KMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHON cucTeMaMu. BblieneHue y 1mo3BOHOYHBIX KUBOTHBIX M 4yejoBeka. [louku.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEHIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpeacrBa naccCUBHOM U
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Opnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PaznpaxxumocTs M perynsuus y pacteHuil. PocToBble BelecTBa M HX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduexc u pednexropnas nyra. besycinoBHbie u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbpHass perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runoduzapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurensHas cucreMa», « OHIOKpUHHAs cucreMay, «CTpoeHne MbIuneDy, «MMMyHUTET?,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema pbiO», «HepBHas cucrema ssrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENapaTsl TKaHEHW, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIMN HACEKOMBIX, UTJIOKOXKUX, KUBBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
o0opyJoBaHuEe [UIs JAEMOHCTPALMM TOYBEHHOTO Y BO3JAYLIIHOTO THTAaHUS pacTEHU,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydueHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

OmoI0TBOpEHHE U AMOPUOHATBHOE pa3BUTHE >XKMBOTHBIX. CHOCOOBI OTUIOJOTBOPEHUS !
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum 3MOpHoOreHe3a )KMBOTHBIX (Ha MpuMepe JIAryniku). Jpodnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOe BiIMsSHHE 4YacTei
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pasButue >xuBOoTHBIX. [locTamOpmoHanbHbI mepuon. I[IpsiMmoe m Hempsmoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Ipolecce Meiio3a. ['amerorenes y pacTeHHUI.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsMoe m Hempsmoe passutue», «Pa3zButHe Maiickoro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OMIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <OKU3HEHHBIH 1UKI Mxa», <OKU3HEHHBI [UKI MNanopOTHUKAy,
«KW3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BblsBieHHE MPU3HAKOB CXOJICTBA 3apOJBIINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

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

Wctopus cTaHoBiI€HUS U pa3BUTHUS I'€HETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE TOHSTHUSI U CUMBOJIbL. [ 'OMOJIOIMUHBIE XPOMOCOMBI, ajljIeNIbHbIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

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

JladopaTopHas pa6ora «/[po3oduia Kkak 00BEKT TEHETHIECKUX UCCICTOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernyieHus mpusHakoB. [{utonornyeckre 0CHOBBI MOHOTHUOPUIHOTO CKpelnBaHus. ['unoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHU3M ONPEICICHHS IM0ja. AYTOCOMBI U IOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ayuienu3M. B3auMoneilcTBue HeaulelbHbIX T€HOB. KoMIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MUH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpOii 3aKoHBI Menzaens», «Tperuii 3akon MeHnaemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», « MHOKECTBEHHBIN aJJIENU3M», «B3auMoIeiCTBUE TEHOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «Jpo3odumay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

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

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeasl npu ¢opmupoBaHuu (eHotuna. M3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocT. Hopma peakuuu npusHaka. BapuannoHHblid psin u BapuannoHHast kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHYMBOCTh. MeH03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYLUPOBAHHbIE MYyTalMH. SIAepHbIE M LUTOIUIA3MaTUYECKUE MYTALMH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnencTtBeHHoW wu3meHuuBocTH (H.M. BaBunoB). BHesgepHas HW3MEHYMBOCTh H
HAaCJIEACTBEHHOCTb.

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

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr u cxembl: «Buabsl H3MEHUUMBOCTHY, «MoaudukanroHHas H3MEHUUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(poTorpacum) KUBOTHBIX C PA3TUYHBIMU BUIAMU U3MEHUYNBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBeka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T1IP-
ananu3a. HacneacrBennblie 3a00ieBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HU YEJIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
MPEAOTBPAILICHUA M JICYCHUM TE€HETUYECKUX 3a00jeBaHUU uenoBeKa. MeauKo-TeHeTHUeCKOoe
KOHCYNbTHpOBaHue. CTBOJOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHUECKUE aCIEeKThI
Mccae0BaHuM B 00JIaCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (hakTOpPhI TOBBIMICHHON YYBCTBHTEIHHOCTH YEIOBEKA K (DU3UICCKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpYXKaroUEerh cpeapl. ['eHeTudyeckass NnpeapacnoioKEHHOCTD
YEeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotumn udenoBeka», «MeToAbl M3y4eHHUS TEHETUKH YEIOBEKa»,
«["eneTnyeckue 3a00J€BaHUS YETOBEKAY.

IMpakTHyeckas padora «CocTaBiICHHE U aHATIU3 POIOCIOBHOM.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3/JaHMU COPTOB pAacTeHWd MW TMopod KUBOTHBIX. CopT, NOpoJa, IMITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW cenekinuu. VcnblTanue mpou3BoaMTeNeld 1Mo MmoToMcTBY. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MyTalMid y KyJbTYpHbIX (OpPM OpPraHu3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpellMBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE T€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHHM U UX JAMKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS] CYWeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKUUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHIUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA YY4aCTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKpPOOPIraHHU3Mbl, HUX XapakTepucTuka. TpaaunuoHHas OHOTEXHOJOTHs: XJeOoIeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  LIEJICHANpPABIEHHOTO  M3MEHEHUS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTtnueckas rubpuauzanuss U comaThyeckuil sMmOpuorenes. lcmosb3oBaHue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKius sIMIIEKIETOK W KJIOHMPOBAaHUE KUBOTHBIX. METOJ TpaHCIUIAHTALMU sJep
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHeXx JIHK. Cozdanue mpanceennvix opeanuszmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa0o0I0MHBIH aHaIM3, FTEHOLIEHTPUYECKU aHAINU3 IPOTEOMa YeJIoBEeKa JJIsi OLIEHKU COCTOSIHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTUH TpEXMEPHOTr0 OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIeprKalIuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpanun

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

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «[lomyyeHue MOJIOUYHOKUCIBIX TPOTYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pa3sBUTHE IBOJIOLMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopust Y. [lapsuna. Ilpennocbuiku BO3HUKHOBEHUS JapBUHM3Ma. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3MHOXXEHMsSI OPraHW3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuareTndeckoii Teopun dBottonuu (CTD). HelitpanbHas Teopus SBOJIOINY.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TE€Oopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

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

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOILIEHHS JABIKYIIUX CHUJI 3BOJIIOLMMN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonymsiust kak s3jeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
TeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl Nomynsuil. U3MeHeHne reHopoHa MOmyIsSiuu Kak
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyTallMOHHBIN MpOIIeCC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue ceHemuuecko20 pasHooOpasus: npuduHvl u credcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBIWKYIIUNA, CTAOWIM3UPYIOUIUMN, pa3pbiBaromuid (au3pyntuBHBIN). [losoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucnocobaeHuit y opranusmMoB. Apomopho3sl U uanoagantauuu. [Ipumeps! npucnocoOneHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuuss — kimoueBoit daktop BuIooOpazoBanus. Ilytm u cmocoObl BUI000pa3oBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAaydyHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTEY, «[lOMyIsIMOHHAst CTPYKTypa BUAA»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JUCTBEHHUIBI CUOMPCKON U JIMCTBEHHUIIBI JaypcKoi», «IlomynsuoHHbIE BOJIHBI YUCIEHHOCTH
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIX,
«Du3nosornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKO0JIOTUYECKOE BHU000pa3oBaHue BUAOB cUHML», «[lonmummounsl pacrenuit», «KamycTtHOo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIIMXCS pPa3IMYHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1ouus U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckre MeToAbl U3y4eHUs SBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEpUKOB U OCTPOBOB. broreorpaduueckue odaacti 3emin. Buabl-sHAEMUKH U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe OpraHsl M aTaBU3Mbl. MOJIEKyIIpHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpPHOCTH (MpaBwia) JBOMONUH. [lpunyun  cmeuvl  yHKYU.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

TaGnuupl u cxembl: «PUIOreHETUYECKUN P JIOIAAN», «APXEONTEPUKC», «3BEpO3yObIe
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumenTs», «ATaBU3MBI), «XPOMOCOMHBIE HA0OpHI ueJOBEKa W LIMMIaH3e», «lIaBHBIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYJIMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onsltaMu . Penu, JI. Cnannannanwy, JI. Ilactepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Omeir C. Mumiepa u I'. HOpu. OOpaszoBanue mnonumMepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHOro OympoHa JDk. XomjaeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emnn u wmeroapl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl opranuyeckoil sBosmonuu. [losiBiaeHre U 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMeHHblE MHKpPOOHBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHHE BHPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. [losBneHue CHoOpoBBIX pacTeHMH M 3aBOE€BAHWE HMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
)UBOTHBIE. JKU3Hb B BOJC. DBOIOINHUSA MMO3BOHOYHBIX. [Iponcxoxaenne ambuOuit U penTHIIAMA.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM M IepuoJam: apxei, MpoTepo30H, Majneo30i, Me3030H,
KaitHO30¥. OOImmas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHUE: €ro YCJIOBHS M BIMSHUE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpU3UChl npouuioro. Ilpuumubl U cineactBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpamun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoJieHus ku3Hm», «Cxema onbita C. Munepa, I'. FOpw», «3Jrtanbl Heopranuueckou
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«CxemMa o00pazoBaHusi DYKapHOT MyTéM cuMOHoreHesza», «Cucrema >KUBOH MPUPOJIBI»,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIOpOCHN», «MHOIrOKJIETOUHbIE BOJIOpociany, «Mxu», «llanopotHuku», «l onoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecmbikarouecs, «IItuisy,
«Mnexonuraromue», «Pa3sButue Ku3HM B apxeuMckoul ape», «PasBuTme KuU3HM B



MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPAY.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTIENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQKHBIE TperapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM WITIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMBbIX, MYJISIKHM OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUM B MIEPBUYHON aTMoChepey.

JladbopaTopHas pabGora «/3ydeHne u ONKUCAaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpPraHU3MOB.

IIpakTnueckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHMSI PACTEHHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTo1bl aHTPOTIOJIOT U H.

CraHoBJeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJI0XKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTUUECKHE,
aMOpHosIoTUYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpAMOX0k/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue cuiabl  (PpakTOphl)  AHTPOIOTEHe3a:  OHMOJIOTHYECKHE,  COIMajbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTpoIoreHe3a. PaHHMe 4enoBekooOpa3Hbie 00e3bsSHBI (MIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TMPEIKH Jroaei. YenoBek yMelnbld, MepBble U3TOTOBICHUS Opyauid Tpyna. Yemnoek
MPSMOXOIAIIUMN U TEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek renenb0eprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BUJ JIIOJEH XOJOJHOTO KinMara. YejaoBeK pa3yMHbIH COBPEMEHHOTO THIIA, JAEHHUCOBCKUMN
YeJl0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMmu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poniecc U nonumopdusm. [lomynsaiuonHble BOIHBI, Apeid reHoB, MUTpaIys U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bosbmive pacel: eBporeouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHHs 4YeloBeka TNo r[aHeTe. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoONeHHOCTh 4YeloBeKa K  pPa3HbIM  YCIOBHUSM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIuCIUIUIMHApHBIE METOAbl B (u3uveckoil (OMOJIOTUYECKOI) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYIISIUH.
buocouuaneHpie  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



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

Tabmumer u  cxeMbl: «METOJIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsSHBI», «CKENeT 4YeloBeKa W CKeNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «J/IBIKylllME€ CHJIBI QHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO YEJOBEKa,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuiny, «leHUCOBCKHI YEI0BEK»
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO)KETaMH MPOMCXOKICHUS YeloBeKa, (poTorpadun HaAX0IOK MCKOTIAEMBIX OCTATKOB UYEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KHCTH YeJoBeKa U
KHCTHU IIMMITaH3€, MOJEIN Topca MPEAKOB YeI0BEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM € OKpY:Kalouei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®@. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencim, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Metonpl skosnoruu. [loneBbie HaOmMOAEHNUS. DKCIEPUMEHTHI B KOJIOTMH: MPUPOAHBIE U
naboparopHbie. MoaenupoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIICH CPEJbl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBfA3€W uenmoBeuecTBa ¢ mOpupoaod. DOpMHUpPOBAHUE SKOJOTHYECKOW KYJIbTYpPhl H
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynase, H. A. CeBepuios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxeMbl: «Pa3nensl skonorun», «Metoasl skoJorun», «CxemMa MOHUTOPUHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl u cpea 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (PakTopoB:  abuoThyeckue, OuoTHueckue, aHTpornoreHuole.  OOmiue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dsKkojoruueckuii akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHUE TPYIIbl PACTEHUH U MKUBOTHBIX I10
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonoruueckuil ¢axrtop. [leiicTBue TemmepaTypsl Ha OpTraHU3MBIL.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHOoro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIIHAs, TOYBEHHAs, TIyOWHHAas
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcroco6IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MCHECHHSIM YCIIOBUMN YKHU3HHU.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuznennoie (GOpPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI, a’pOoOHOHTHL. (OcoOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3auMoneHCTBUS  (TOMHYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX TI0 OTHOIIEHHUIO K CBETY», « T €IITIOKPOBHBIE KUBOTHBIE», «X0JIOJHOKPOBHBIC
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«I9KOCHCTEMA IMIMPOKOJIUCTBEHHOTO JIeca», «IKOCUCTEMA XBOWHOIO Jyeca», «llemu nuranus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJIOOMBBIX, TEHETIOOMBBIX |
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHus, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHui, dYydela NTUIl W 3BEpei, repdapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
Kcepoduram, Me30(pHUTaM, KOMHATHBIE DPACTEHUS [aHHBIX TPYII, KOJUICKIUU KUBOTHBIX,
oOWTaIOUIMX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0IuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U S>KMBOTHBIX PA3JIUYHBIX >KU3HEHHBIX (OPM, KOJUIEKLIUU >KUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHbIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOJICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabdoTra «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKoJloryecKasl CTpyKTypa mnomnyiasiuud. OUeHKa YMCIEHHOCTH Nomyinsuuu. J(nHamuka
MOMYJSALUU U €€ peryysuus. buotnuyeckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonymsiuuu. KpuBbsle pocra uuciaeHHoctw mnonyisiuud. Kpusbslie BbbDKuMBaHus. Perynsmms



YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKoJioruueckue crpareruu BusoB (I- u K-ctparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomymsauumid. Apeansl BUIOB. Buibl M MX JKM3HEHHbIE CTpaTeTuu.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsIum», «IIpocTpaHcTBEeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHuzMamm», «Mojens skojmornueckor wumu Jx. U.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpraHU3MOB B SKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotudeckue 00ku 3kocucTeM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTUH B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENN HKOCUCTEMBI. bromacca 1 npoayKius. DKOJIOTHYECKUE MTUPAMHUIBI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuH. [lepBHuHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOT€HHbIE BO3JCHCTBUS Ha cykneccu. KimmakcHoe cooOIecTBo.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTOMYHMBOCTU COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHOS.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbviHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. ArposkocucreMa. ArpoueHo3. Pazmuums wmexnay
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas ¢uopa u ¢ayHa.
CunanTponuzanus TropoJckoi  ¢dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKkoHOMEpHOCTH  (OPMUPOBAHMSA  OCHOBHBIX  B3aWMOJCWUCTBUH  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHW3MOB, TONYJISLMNA M DKOCHCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanuzmol  68030eticmeus  3a2pA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTo10I0Tis MOHUTOPHUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemectB B 3kocucremey, «llenn nuTanus (nmactOuinHas, JETPUTHAs)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Iocie moxapa», «JKocucrema o3epa», «ArpoueHos», «KpyroBopoT BelecTB U HOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBIL.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHnas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIN JIYT, 03€P0, O0JI0TO)».

IKCKypeust «IKCKypCHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npenactaBieHuii o onocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BenecTBo OMochepsl U ero GyHKIHUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucTeMbl. JluHaMuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemiects
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BbICOKOTOpbA. Kiumar, pacturenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

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

Tabmuupl u cxemsl: «I'eocdepsl 3emmm», «KpyroBopoTt azora B npupozae», «Kpyrosopor
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt Bozbl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Crenb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHue BO3IyIIHOM cpeabl. OxpaHa Bo3dyxa. 3arps3HeHHe BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupoansie Tepputopun (OOIIT). boranndeckue caabl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA pPAa3BUTHS OIACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. Bbuonocuueckoe pasnoobpazue u douopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusalowjue O0OCMyn K UHGOpMAyUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe atMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIPABIIEMOTO MUPaY.

Ob6GopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IpOTrpamMM CpeaHero o0mero 00pa3oBaHus: INYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHEIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CAMOCTOSTEIHHOCTH W CaMOOIPEICTICHHIO,
Hanuuue momugayuu K OOyIeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUJAIOMIMXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 onomornu JOCTUTAKOTCA B €ANHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAJAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HAHWMS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUIl0 U TpaJulusaM
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepannu, IpupoJie U OKPYKaloIIe cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlUi, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITA JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH IEATEIbHOCTU MPHU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHME y4YUTBIBATh B CBOUX JICUCTBUAX HEOOXOJUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIEIOBATENBCKUX 3a/1a4, YBAXXUTEIBHOTO OTHOIIEHHS K MHEHHUIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEILHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauwHON, TopAocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTHKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaenHas yoexaEHHOCTb, TOTOBHOCTH K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHPYSCh
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEW CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIMSIMHU HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHMIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro u 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHHKE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LEHHOCTH TMPaBWJ WHAUBUAYAJIBHOTO U KOJJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYI0t00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MpoPecCHOHANBHON NesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTUYECKHU IIesIeco00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOYHHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI /151 OKPYKAIOLIEH cpenpl;

OCO3HAHHUE IJI00aJIbHOI0 XapakTepa dKOJIOrHYECKUX Ipo0JieM U IMyTei X pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU U3yYeHUH OWOJIOTUHU 3HAHWUSA U YMEHUS
IIpU pElIeHUH NpoOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEHUE
[IpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIEHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUOB, YKOCUCTEM, Onochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSILIUX BPEI OKpYXKaIoLIeH MPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEIIPUHIMAEMBbIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJIMYue Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYNbTYpbI, OIbITa
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUsST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KyJIbTYpPhl KaK CpEJCTBa B3aUMOIEUCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOIbl, 4YeloBeKa M oOmlecTBa, B [O3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUU OHOJOTUYECKHX 3HAHWUN B IIEJIAX MOBBIIICHUS OO0IIeH
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHMIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bUOoJIOTHs» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, HAyYHBIM (DaKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yaeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00SCIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATLHON T'PAMOTHOCTH U COLIMAIIBHOW KOMIETEHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC Yy4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare wusydeHuss OUOJOTMHM Ha YpPOBHE CpPEIHETO OOIIero oOpa3oBaHUS Y
obOyuvarorerocss OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEpCAIbHBIE
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MerTanpeMeTHbIe Pe3yJbTaThl OCBOSHHUS IMPOTPAMMBI CPEJIHEro OO0IIero oO0pa3oBaHHS
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUU TNPUEMBI JIOTMYECKOTO MBIILIEHUS (aHaIn3a,
CUHTE3a, CpaBHEHMS, Kiaccudukauu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTIpEeNeNATh LEJIN JAeATeIbHOCTH, 3aJaBasl MapaMmMeTpbl M KPUTEPHUH HX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, JAEAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYUSI B pACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH(OOPMALIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU TOCIEACTBUN ACSITENHHOCTH,

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HUCCIIEIOBATEIBCKOW M MPOCKTHOM JESITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIHOCTH IO TOJyYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJMYYCHHBIE B XOJC peIICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN IMOWCK IEPEHOCAa CPEICTB W CIOCOOOB NEHCTBHS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OpUrMHAIIbHBIE IMOAXOJbl M PpELIeHHs, CTaBUTh
poOIeMbl U 3a/1a4H, TOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBapsX U CHPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B UHTepHeTe), aHAIM3UpPOBaTh WHOOPMALIMIO PA3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUS], KPUTUYECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U O0TOOpe
Oouosnornueckoi nHGopMaun, HeoOXOIUMOM ISl BHITIOJIHEHUS YY4EOHbIX 3a/1a4;

MpUOOpETaTh OMBIT HKCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHUIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa IMpH paboTe ¢ OMOJOTrHYecKou
uHpopmalren: NPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M IMPE0Opa3OBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIUKA BO BceX cepax KU3HU, aKTUBHO Y4aCTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH TO3UIIUI IPYTUX YYACTHUKOB JHMAJIOra WIH JUCKYCCUH );



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHUE K COOECEHUKY M B KOPPEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHMMAaTh ¥ MCHOJIb30BaTh MPEUMYILECTBA KOMaHAHON U MHJIMBUIYaIbHOW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEHN KaXK/10TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOErO BKJIAJa U KaXJOro y4aCcTHHKAa KOMaH[bl B OOIIUN pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE TIIOBEIECHUE B DPA3NIMYHBIX CHUTyalMsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUMH 11€JIEBBIC U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBbIE 337ayl B O0Opa30BATENbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIMpATh paMKU y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX NMPEANIOUTECHUH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUMH, MOCTOSIHHO MOBBIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYpHBIN YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI pediekcun
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
3) npuHsATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JPYTOro 4eJoBeKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHus: 00yJarOIMnXCs
ouonoruy. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JeMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JEeSITEeIbHOCTH MO TOJYyYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHHsS ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B TO3HAaHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIbHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KJIETKA, OpraHu3M, MeTaboJu3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yaenust (H. 1. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJIECHHUS, pacUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacliieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wu3MeHunBoctu H. . BaBunoa), mpuHIUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIUX B OpPraHU3Max pacTEeHUH, MXUBOTHBIX H
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUMOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHJAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIMSIMH, MEX1y OpraHaMyd U CUCTEMaMU OPTaHOB Y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTunoM U PpakTopaMu cpeibl OOUTAHHMS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX I'PYIIIL,;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOJHATH JIAOOpATOPHBIE U MPAKTUYECKHE padoThl, cOONIOATh MpaBUia MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIICIOBATEILCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIILCKOTO X035 CTBA, MUIIEBON
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmetHble pe3ynabTaThl OCBOEHMsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTMYECKUX MPOOJEM YeIOBEYECTBA, a TAKXKE B PELICHUH BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIaJIeTh CUCTEMOI OMOJIOTMYEeCKMX 3HaHHUI, KOTOpas BKJIIOYAET OINpelesieHUs U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBeproBa — 0 MyTsSX M HalpaBIECHUSIX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl 3HEPrun), runoressl (runoresa «mupa PHK» V. I'mnGepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TeHO(OH] MOMYJISALUH, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOWTaHUs, YepelOBaHuUs
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHBIX IKOCHUCTEM W MPUCHOCOOICHUSMHU K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOTIOTEHHBIX U3MEHEHH I B 9KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWTAHWsS, €IMHCTBA UYEIOBEUECKUX Pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH TTOJTYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpys 1ENb UCCIICAOBaHS, aHATU3UPOBATH MOJYYCHHBIC PE3YIIbTAThI U JIENaTh BBIBOIBI;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEeHIUsX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOODP OyayIiel mpohecCuOHaIbHOMN JIeATEIIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTHMYECKOTOo OO0pa3oBaHMs B OpraHH3alUsX CpPEIHEro
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KousniecTBo yacoB DJIeKTpOHHbIe (LM(POBbIE)
) MpPOrpaMmabl Bcero o0pa3oBaTejibHbIE PeCypChI
http://school-collection.edu.ru
1 Buonorus xak Hayka 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
2 JKvBBIE CHCTEMBI M UX U3YYCHHE 2 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
3 Buosnorus xinetkn 2 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
4 XuMHUYECKasi OpraHu3arys KICTKH 10 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
5 CrpoeHrie U QYHKIMH KICTKH 7 http://www.electroniclibrary21.ru
OGMeH BEIIECTE 1 IIPEBPAIIICHHE http://school-collection.edu.ru
6 8 http://www.electroniclibrary21.ru
OHCPI'MH B KIICTKC
HacaencTsennas MEDOPMAIAT B http://school-collection.edu.ru
7 . 6 http://www.electroniclibrary21.ru
peaii3anusa €€ B KIICTKC
http://school-collection.edu.ru
8 Kv3HEeHHBI UK KIETKU 6 http://www.electroniclibrary21.ru
9 CtpoeHue U GYHKIMH OPTaHU3MOB 11 http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.electroniclibrary21.ru

http://school-collection.edu.ru

10 PazMHOKeHHE U pa3BUTHE OPraHU3MOB 11 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
r - L
11 CHETHIA ~ HAYKa 0 HAGNCACTREHHOCTH 1 2 http://www.electroniclibrary21.ru
HU3MCHYUBOCTHU OPraHN3MOB
http://school-collection.edu.ru
12 3aKOHOMEPHOCTH HACIICJCTBEHHOCTH 18 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
13 3aKOHOMEPHOCTH N3MEHYHUBOCTH 5 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
14 I'eHeTHKa yemoBeKa 3 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
15 Cenekuus OpraHu3MoB 5 http://www.electroniclibrary21.ru
buoTtexnonorus u cuHTETHYECKAS http://school-collect !Or?'ed“ u
16 4 http://www.electroniclibrary21.ru
Oounoorus
17 PezepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

Ne n/m HanmeHoBaHMe pa3je/ioB U TeM KosniecTBo yacoB DJIeKTpOHHbIe (LM(pPPOBbIE)
) NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX http://SChOOI_COIIeCt!On'edu'ru
1 . 4 http://www.electroniclibrary21.ru
MpeACTaBICHUN B OMOJIOTHH
http://school-collection.edu.ru
2 MHUKpPOABOJIOIHS U €€ Pe3yIbTaThl 14 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
3 Maxpo3BoJTIOIHUs U €€ Pe3yIbTaThl 6 http://www.electroniclibrary21.ru
B ——— http://school-collection.edu.ru
4 15 http://www.electroniclibrary21.ru
3emuie
http://school-collection.edu.ru
IT — -
5 POHEXOMACHHE HeoBeka 10 http://www.electroniclibrary21.ru
aHTPOIIOTeHE3
DKOJIOTUSI — HayKa O )
B3aMMOOTHOLIECHUSX OPraHU3MOB U http://school-coIIect!on.edu.ru
6 3 http://www.electroniclibrary21.ru
HAJOPraHU3MEHHBIX CUCTEM C
OKpYy’Karollen cpeon
http://school-collection.edu.ru
7 OpraHu3mebl ¥ cpea OOUTaHuMsI 9 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
8 DKOJOoTHUs BUAOB U NMOMYISALUN 9 http://www.electroniclibrary21.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

DKooTus co00IIecTB. DKOJOTHUECKUE http://school-coIlect!or}.edu.ru
9 12 http://www.electroniclibrary21.ru
CHUCTEMbI
http://school-collection.edu.ru
10 Buocdepa — rmobanpHas sxocucTeMa 6 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
11 YenoBek 1 OKpyXKarolmas cpea 6 http://www.electroniclibrary21.ru
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Buomornsa xak koMIJIeKCHas HayKa U KaK

http://school-collection.edu.ru

1 1 http://www.electroniclibrary21.ru
4acTh COBPEMEHHOT0 O0IIecTBa
http://school-collection.edu.ru
2 JKvBBIE CHCTEMBI B UX CBOMCTBA 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
3 YpoBHEBas OpraHU3anys )KUBBIX CHCTEM 1 http://www.electroniclibrary21.ru
Hctopust OTKPBITUS U U3YyYEHUSI KIIETKH. http://school-collection.edu.ru
4 1 http://www.electroniclibrary21.ru
Knerounas teopus
Mertopl u3yuenus kietku. [Ipaktuueckas
pabora «M3yueHne METOI0B KIETOYHOH http://school-collection.edu.ru
5 ouostoruu (xpomarorpadus, saekTpodopes, 1 http://www.electroniclibrary21.ru
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
I11IP)»
. http://school-collection.edu.ru
XUMHUYECKUN COCTaB KIIETKHU. Bosia u L
6 1 http://www.electroniclibrary21.ru
MUHEpaJIbHbIC BEIECTBA.
o http://school-collection.edu.ru
praHUYecKUe BEIIeCTBA KIETKU — OEINKH. -
7 1 http://www.electroniclibrary21.ru
CocrtaB u cTpoeHHe OETKOB.
8 CBOHCTBA, KIACCHPHKAIAL H HyHKIHH 1 http://school-collection.edu.ru

http://www.electroniclibrary21.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

0O€eIIKOB

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

http://school-collection.edu.ru

9 http://www.electroniclibrary21.ru
YIJ1E€BOIBI
OpraHEYeCKEe BEIECTRa KIETKE — http://school-collection.edu.ru
10 http://www.electroniclibrary21.ru
JIMITU IbI
http://school-collection.edu.ru
11 Hyxnennoseie kucinotsl. JJHK u PHK http://www.electroniclibrary21.ru
http://school-collection.edu.ru
C ATO. .
12 TPOCHHE It (yHKLLILH Apyrue http://www.electroniclibrary21.ru
nykieosunrpudocedarsr (HTD)
Cexsennposanne JIHK. MeTozbl reHOMUKH, http://school-collection.edu.ru
13 TPAHCKPHUIITOMHMKH, TPOTEOMHUKH, METOIbI http://www.electroniclibrary21.ru
CTPYKTYPHOU OMOJIOTHH.
http://school-collection.edu.ru
14 Perrenne TeCTOBBIX 3aaHUI 110 TEME. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
15 O060011IcHIE 3HAHUI [T0 TEME. http://www.electroniclibrary21.ru
I10BEpXHOCTHBIN aNmapaT KICTKH. http://school-collection.edu.ru
16 [Tnasmarnyeckas memOpana. KiierouHast http://www.electroniclibrary21.ru
CTCHKaA.
HI/ITOHJ'IaBMa u O,Z[HOMeM6paHHLIe .
opraHou sl Kiaetku. [Ipaktuyeckas padora http://school-collect !OO'EdU u
17 http://www.electroniclibrary21.ru

«I/I3yquI/Ie JABHOKCHUS TMUTOIIJIa3MbI B
PACTUTCIIbHBIX KIICTKAX»



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

[TosryaBTOHOMHBIE OPraHOUIBI KIETKH:
MUTOXOHJIpUH, TutacTuabl. JlaboparopHas

http://school-collection.edu.ru

18 http://www.electroniclibrary21.ru
pabota «MccnenoBanue mia3Monusa u
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»
http://school-collection.edu.ru
19 HememOpanHbIe OpraHOUIb! KISTKH http://www.electroniclibrary21.ru
Crpoerme 1 dyexrm sapa. [IpoKapHOTHAR http://school-collection.edu.ru
20 ' http://www.electroniclibrary21.ru
KJIETKA.
http://school-collection.edu.ru
21 Pemenue TecTOBBIX 3a/1aHUM IO TEME. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
22 O6o01menne 3HaHMH MO TeME. http://www.electroniclibrary21.ru
AccUMWITALNS U TUCCUMWIALIUS — JBE
CTOpOHBI MeTabou3Ma. Tumbel oOMeHa http;//sch00|-co||ecti0n.edu.ru
23 BeniectB. JlaboparopHas pabora «3yucHue http://www.electroniclibrary21.ru
KaTaJUTHYECKON aKTUBHOCTU (PEepMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTajaasbl)»
depMeHTaTUBHBIN XapakTep peakuui
KJIETOYHOTO MeTabonu3Ma. OepMeHTHI.
benku-akTuBaTOphl U OEIKU-UHTUOUTOPBI. http: //school-collection.edu.ru
24 Jlabopatopras padota «/3ydenue http://www.electroniclibrary21.ru
(epMEHTAaTUBHOTO paCIIEeTIEHUs IEPOKCUIA
BOJIOPOJa B PACTUTEIbHBIX U JKUBOTHBIX
KJIETKaX»
25 [Tnactuueckuit oomen. @oTocunTe3 http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.electroniclibrary21.ru

Xemocwunres. Jlaboparopras pabota

http://school-collection.edu.ru

26 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H http://www.electroniclibrary21.ru
XEMOCHHTE32»
AnHaspoOHbIe opraHu3Mbl. Buibl 6poskeHus. http://school-collection.edu.ru
27 JlabopatopHnas pabota «CpaBHeHHE http://www.electroniclibrary21.ru
MPOIIECCOB OPOXKEHUS U JIBIXAHUS
http://school-collection.edu.ru
28 DHepreTHYecKuii 0OMeH. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
29 Penrenne TecTOBBIX 3aaHUH TI0 TEME. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
30 O060011IcHIE 3HAHUI [T TEME. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
31 Peakiuy MaTpuYHOIO CHHTE3a http://www.electroniclibrary21.ru
http://school-collection.edu.ru
32 brocunres Oenka http://www.electroniclibrary21.ru
http://school-collection.edu.ru
33 Perysisiiinst 0OMEHHBIX IIPOIIECCOB B KIICTKE http://www.electroniclibrary21.ru
http://school-collection.edu.ru
34 buocunTes Oenka. Pemenue 3agau http://www.electroniclibrary21.ru
35 buocunTtes Oenka. Perenue 3anau http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.electroniclibrary21.ru

http://school-collection.edu.ru

36 O06006mieHre 3HaHM 0 OMOCHHTE3Y Oenka http://www.electroniclibrary21.ru
http://school-collection.edu.ru
37 JKu3HEHHBIH UKI KJIETKH M €T0 IEPUOIBI http://www.electroniclibrary21.ru
http://school-collection.edu.ru
38 Marpuunsrii cuates JJHK http://www.electroniclibrary21.ru
Xpomocomsl. XpOMOCOMHBIIT HA0OP KICTKH. http://school-collection.edu.ru
39 JlaboparopHas padota «/3yueHune http://www.electroniclibrary21.ru
XpOMOCOM Ha rOTOBBIX MUKpOIpeEnaparax»
http://school-collection.edu.ru
40 JlencHue KICTKH — MHTO3 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
41 Murto3. PelnieHre TeCTOBBIX 3aJaHHIA. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
42 O060011IcHIE 3HAHUI [T0 TEME. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
43 OpraHu3Mm Kak eJJHHOE [1eJI0e http://www.electroniclibrary21.ru
http://school-collection.edu.ru
44 Tkanu u opraHsl http://www.electroniclibrary21.ru
45 Omnopa Tena opraHu3MoB http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.electroniclibrary21.ru

http://school-collection.edu.ru

46 JIBI>KEHUE OPraHu3MOB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

47 [Tutanue opraHn3MoB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

48 JlpIxaHue OpraHu3MOB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

49 TpaHCIOpT BEIIECTB Y OPraHU3MOB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

50 Brienenue y opraHusmMoB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

51 3amura y Opranu3MoB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

52 Pa3apaXMMOCTh U PErYIISALUs Y OPraHu3MOB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

53 O0001IeHIE 3HAHUIT TT0 TEME http://www.electroniclibrary21.ru
http://school-collection.edu.ru

54 @®opMBbI pa3MHOKEHUS OPraHI3MOB http://www.electroniclibrary21.ru

55 Meiio3 http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.electroniclibrary21.ru

http://school-collection.edu.ru

56 Meiio3. CpaBHEHHE C MUTO30M http://www.electroniclibrary21.ru
http://school-collection.edu.ru
57 O06006meHre 3HaHWI TT0 MEH03yY http://www.electroniclibrary21.ru
l'amerorene3. ObpazoBaHue U pa3BUTHE http://school-coIlectior!.edu.ru
58 http://www.electroniclibrary21.ru
MOJIOBBIX KJIETOK.
l'ameTorenes. BeinosHeHNEe MPaKTHYECKUX http://SChOOI_CO”eCt!On.'Edu'ru
59 . http://www.electroniclibrary21.ru
3a/laHui
http://school-collection.edu.ru
141 — o
60 FMBHAYAILHOS PAsBUTHE OPratisMon http://www.electroniclibrary21.ru
OHTOI'EHE3
o http://school-collection.edu.ru
HTOTeHe3. BpInosHeHne MPaKTHYeCKUX o
61 . http://www.electroniclibrary21.ru
3aJaHUH.
Poct u pazButue xxuBoTHbIX. JIaGopaTopHas http://school-collection.edu.ru
62 paboTta «BpIsBICHNE IPU3HAKOB CXO/ICTBA http://www.electroniclibrary21.ru
3apOJIbIIeH NO3BOHOUYHBIX KUBOTHBIX)»
Pa3mHOkeHue U pa3BUTHE PACTEHUM. http://school-collection.edu.ru
63 JIabopatopHas pabota «CTpoeHHE OPraHOB http://www.electroniclibrary21.ru
Pa3MHOXKEHMSI BBICIINX PACTCHUN
http://school-collection.edu.ru
64 Hexnerounsie (hopMbl )KU3HU — BUPYCHI. http://www.electroniclibrary21.ru
65 HcTopust cTaHOBJICHUS U pa3BUTHS http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

TCHCTUKHN KaK HAYKH

http://www.electroniclibrary21.ru

OCHOBHBIE TTIOHSATHS U CUMBOJIbI T€HETHUKH.

http://school-collection.edu.ru

66 http://www.electroniclibrary21.ru
MeTo bl TEeHETUKH
3aKOHOMEPHOCTH HACIIEOBaHUS TTPU3HAKOB. http://SChOOI_COIIeCt!On'edu'ru

67 http://www.electroniclibrary21.ru
Monoru0dpuaHoe cKpelBaHue
[TosiHOE M HEMOJHOE TOMUHHUPOBAHUE. http://school-coIlectior!.edu.ru

68 http://www.electroniclibrary21.ru
Pemienne 3amau

http://school-collection.edu.ru

A .P -

69 HATHSHPYIOUEe CXpEliitpatiie. Tetlerme http://www.electroniclibrary21.ru
3a/1a4
JurubpuaHoe ckpemuBanue. [Ipaktudeckas .
. R —— http://school-collection.edu.ru

70 http://www.electroniclibrary21.ru
JTUTHOPUTHOTO CKPEITUBAHUS Y
TPO30 U
[{uTonornyeckue OCHOBBI TUTHOPUTHOTO http://SChOOI_CO”eCtion'Edu'ru

71 http://www.electroniclibrary21.ru
CKpCUIMBaHU. Pemenue 3aaa4
JIuruGpHIHOE cKpelBanue, Peienie http://school-collection.edu.ru

72 ' http://www.electroniclibrary21.ru
3a71a4

http://school-collection.edu.ru

73 CueruieHHO€e HacjIeI0BaHNE IIPU3HAKOB http://www.electroniclibrary21.ru
XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH. http:”SChOOI_CO”eaion'edu'ru

74 http://www.electroniclibrary21.ru

I'eneTnueckue KapThI



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CHGHHCHHOC HaCJICAOBAHUC IPU3HAKOB.

http://school-collection.edu.ru

75 http://www.electroniclibrary21.ru
Pemienue 3amau
CuermieHHOe HACIeI0BaHUE MPU3HAKOB. http://school-coIlectior!.edu.ru
76 http://www.electroniclibrary21.ru
Pemienue 3amau
http://school-collection.edu.ru
77 I'enernka mosa http://www.electroniclibrary21.ru
I'enernka momna. Pemrenve 3ama4 Ha CIEIIEHHOE http-//school-collection.edu.ru
78 ' 8 B http://www.electroniclibrary21.ru
C I10JIOM HaCJICAOBAHHEC
I'eneruka momna. Pemrenve 3amad Ha CIEIIEHHOE C http://school-collection.edu.ru
79 ) 8 B http://www.electroniclibrary21.ru
II0JIOM HaCJICAOBaAHUEC
MHOKECTBEHHOE ICHCTBUE U B3aUMOJICHCTBHE http://school-collection.edu.ru
80 A A http://www.electroniclibrary21.ru
T'CHOB
Konomuuuposanue. Periernue 3a1a4y Ha ITbI http://school-collection.edu.ru
81 A P ' A v http://www.electroniclibrary21.ru
KpOBHU
Konomunuposanue. Perienue 3a1ay Ha ITbI http://school-collection.edu.ru
82 A P ' s Py http://www.electroniclibrary21.ru
KpOBU
http://school-collection.edu.ru
83 B3auMozelicTBIEe HealulenbHBIX T€HOB http://www.electroniclibrary21.ru
http://school-collection.edu.ru
84 OGo01ieHne 3HaHUH 10 TEME http://www.electroniclibrary21.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

M3MeHYnBOCTb IPU3HAKOB.

http://school-collection.edu.ru

85 http://www.electroniclibrary21.ru
MOILI/I(bI/IKaIII/IOHHaﬂ H3MEHYHBOCTD.
BaprannoHHBIN psig U BapUallMOHHAsA KpUBas.
Jlaboparopuas pabora «MccnenoBanue http://school-collection.edu.ru
86 3aKOHOMEPHOCTEH MOTU(PUKAITHOHHON http://www.electroniclibrary21.ru
N3MCHYUNBOCTH. HOCTpOGHI/Ie BapnalfMOHHOI'O
psila ¥ BapuallMOHHOW KpUBOW»
HacnencrBeHHass ”3AMEHUYMBOCTb. http://school-coIlect!oq.edu.ru
87 http://www.electroniclibrary21.ru
T'enoTunnueckue MyTalHuu.
3AKOHOMEPHOCTH MYTAIEOHHOTO IPOIEcca http://school-collection.edu.ru
88 ' http://www.electroniclibrary21.ru
OnuUreHeTHKa U SIIUT€HOMUKA
. http://school-collection.edu.ru
Pemenue TecToBBIX 3a1aHUI 110 BUAAM ) o '
89 A A http://www.electroniclibrary21.ru
U3MEHYUBOCTH.
I'eneruka yenoBeka. MeTo bl U3yUYCHUS http://school-collection.edu.ru
90 ' http://www.electroniclibrary21.ru
T'€HECTUKH YCJIOBCKA.
n http://school-collection.edu.ru
PaKTHYCCKasd pa60Ta «CocTraBiienne u . -
91 . http://www.electroniclibrary21.ru
aHaJIu3 POAOCIIOBHON»
3HaYeHHE MEJMIMHCKOM IEHETUKH B http://school-collection.edu.ru
92 MPEIOTBPAILCHUH U JICYEHUH TCHETUIECKUX http://www.electroniclibrary21.ru
3a00JIEBaHUI YeJIOBEKA
Cenekuus kak npouecc 1 Hayka. OCHOBHbIE http://school-collection.edu.ru
93 e http://www.electroniclibrary21.ru
IIOHATHUA CCICKIIUHU. I/ICKYCCTBCHHLII/I OT60p.
94 MeTomp! CeNeKIIMOHHON pabOTHI. http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

DKCIepUMEHTAJIbHBIN MyTareHes.
[Toyuenue nonuruionaos. [IpakTudeckas
pabota «CocTraBlieHUE U aHATU3
POIOCIOBHOM»

http://www.electroniclibrary21.ru

http://school-collection.edu.ru

95 BryrpuBunoBas rubpuansanus. ['ereposuc 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
96 OtnanenHasi ruOpUAN3ALAS 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
97 O0001eHre 3HAHUI TT0 TEME 1 http://www.electroniclibrary21.ru
buoTtexHonorus kak Hayka U 0Tpacib http://school-collection.edu.ru
98 npou3sBojcTBa. [Ipakrnueckas pabora 1 http://www.electroniclibrary21.ru
«M3ydenne 00bEKTOB OMOTEXHOJIOT UM
http://school-collection.edu.ru
99 MHuKpOOHOIOTHYECKast TEXHOJIOTHSI 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
100 XpOoMOCOMHAsI U T€HHAsI HHKEHEPHUs 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
101 MeauuuHcKue OMOTEXHOJIOTUN 1 http://www.electroniclibrary21.ru
PesepBHriit ypok. [ToBTOpenue, 06001eHue http://school-co||ect!0n.edu.ru
102 . ’ ’ 1 http://www.electroniclibrary21.ru
cucreMatTu3danus 3HaHUU
OBILIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 102



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChl
http://school-collection.edu.ru
1 OBomoimonHas Teopust Y. JlapsuHa 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
4. L
2 JBIicyitiie CHIBI SBOTIOLHIH BHOB 0 1 http://www.electroniclibrary21.ru
JapBuny
3 boprba 3a CymeTBOBaHI/Ie, €CTECTBEHHBIN 1 1 EEEZ\S/\(/:\?V(\)/\(I)IG;IZ (z:ltlreocr::(c):lr;.tfrgl#)./r; 1
HCKYCCTBEHHBINH 0TOOD
@opMHPOBAHNE CUHTETUYECKOW TEOPUH http://school-coIlection.edu.ru
4 1 http://www.electroniclibrary21.ru
3BOJTIOLUH
http://school-collection.edu.ru
2 : L
5 TAITH SBOTIOLHOHHOTO potiecca 1 http://www.electroniclibrary21.ru
MUKPOSBOJIIOIHUA U MAKPO3BOJIOIOUA
TloUyIsIEs — SeMeHTAPHAS ¢ MHHATA http://school-collection.edu.ru
6 1 http://www.electroniclibrary21.ru
3BOJIFOIIMHA
3aKOH r€HETHYECKOTO PaBHOBCCH:A IL)K .
Xapmu, B. Baitn6epra. JlaGopaTopras http://school-collection.edu.ru
7 T ] 1 http://www.electroniclibrary21.ru
pa60Ta «BrIsABIICEHHE U3MEHUUBOCTU y
oco0eil 0HOTO BUa»
http://school-collection.edu.ru
8 OneMeHTapHble (PaKTOPBI ABOJIOIUU 1 http://www.electroniclibrary21.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

D¢ ekt ocnoBarens. dpdekt OyTbUIOUHOTO

http://school-collection.edu.ru

9 http://www.electroniclibrary21.ru
TrOpJIbIIIKA
Murpatn. V301 nomyssmuii: http://school-collection.edu.ru
10 ’ ' http://www.electroniclibrary21.ru
reorpaduueckas, OMoJIOruIecKas
EcrecTnenHEL 0T60p — HATpABIAEONTHIE http://school-collection.edu.ru
11 http://www.electroniclibrary21.ru
(hakTOop PBOTIOITUHU
http://school-collection.edu.ru
12 [TooBoi#t 0TOOP http://www.electroniclibrary21.ru
[Ipucnoco6aeHHOCTh OPraHU3MOB Kak .
pe3ynbTaT MUKpOdBoTIOIH. JlabopaTtopHas http://school-collect !on'.edu U
13 http://www.electroniclibrary21.ru
pabota «M3ydenue apomopdo30B 1
WJIMOAJIANTAIUN Y PACTEHUN U JKMBOTHBIX)»
[Tpumeps! mprcnocoOaeHUN y OPraHU3MOB:
Mopdostorndeckue, GU3n0IOTHIECKUE, )
6 http://school-collection.edu.ru
NOXUMHNYECCKHUEC, ITIOBCACHYCCKUC. . .
14 http://www.electroniclibrary21.ru
JlabGopaTtopHnas pabdora «IIpucnocodneHus
OpraHu3MoOB U UX OTHOCHUTECJIbHAaA
L[CJ'IGCOO6p33HOCTI>»
Bup, ero xpurepuu u CTpyKkTypa. http://school-collection.edu.ru
15 JlabopatopHasi pabora «CpaBHEHHE BUIOB http://www.electroniclibrary21.ru
110 MOP(OJIOTUIECKOMY KPUTEPHIO»
http://school-collection.edu.ru
16 CrpykTypa BHIa http://www.electroniclibrary21.ru
17 T —— http://school-collection.edu.ru

http://www.electroniclibrary21.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

MUKPO3BOJOIUA

http://school-collection.edu.ru

18 CBs3b MUKPO3BOJIIOLIUH H AITHIEMHOJIOTUH http://www.electroniclibrary21.ru
Makpossomtouus. [Taneontonornueckue http://school-collect !or!.edu u
19 http://www.electroniclibrary21.ru
MCTOAbI U3YUCHUSA SBOJIIOIUN
http://school-collection.edu.ru
b L
20 HOTCOrPAQHHECKHE MTO/LbI H3YHeHI http://www.electroniclibrary21.ru
3BOJIFOIITNHN
OMOPHOIOrMYECKHE U CPABHUTEIBHO- http://school-collection.edu.ru
21 MOP(}OJIOTHIECKUE METOTBI U3YUCHUS http://www.electroniclibrary21.ru
SBOJIIOIUH
MonexkynspHO-T€HETUUECKHE, http://school-collection.edu.ru
22 OMOXHMHUYECKHE ¥ MATEMATHIECKUE METOIbI http://www.electroniclibrary21.ru
HU3YUYCHUA 5BOJIIOIUU
http://school-collection.edu.ru
23 OO0111rie 3aKOHOMEPHOCTH SBOJIFOIHH http://www.electroniclibrary21.ru
AnantuBHas panuauus. HepaBHOMEpHOCTh http://SChOOI_COIIeCtion'edu'ru
24 http://www.electroniclibrary21.ru
TEMIIOB 3BOJIFOIIUH
HaquLIe TUINOTE3bI IIPOUCXOKIACHUA )KU3HU http://SChOOI-COIIECt!OO'EdU'rU
25 http://www.electroniclibrary21.ru
Ha 3emiie
Jlonay4HbI€ NIPEACTABICHUS O 3apOKICHUU http://SChOOI-COIIECt!OO'EdU'rU
26 http://www.electroniclibrary21.ru
KHU3HHN
. http://school-collection.edu.ru
27 OCHOBHBIE ATAIIbI HCOpPraHn4eCKou

http://www.electroniclibrary21.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OBOJIIOIINH

http://school-collection.edu.ru

28 I'unore3sl 3apoKaCHUS )KU3HA http://www.electroniclibrary21.ru
Wcrtopus 3emiin 1 METOABI €€ U3yUEHHUS. htto://school-collecti q
1146 6 " p://school-collection.edu.ru

29 aLOpaTOpHaZ pabora «syneine 1 http://www.electroniclibrary21.ru
OIMMCAaHUC UCKOITACMBbIX OCTATKOB APCBHUX
OpPraHu3MOBY
HauanpHbie 3Tansl opraHnuecKoi http://school-collect !or!.edu u

30 http://www.electroniclibrary21.ru
ABOJTIOIIUHT

http://school-collection.edu.ru

31 DBOJIONHUS SYKapUOT http://www.electroniclibrary21.ru
OCHOBHBI€ ATaIbI 3BOJIOLUU PACTUTEIHHOTO )
mupa. [Ipaktuyeckas padora «13ydyenue http://school-coIlect!on.edu.ru

32 . g http://www.electroniclibrary21.ru
0COOEHHOCTEH CTPOCHUS PACTEHUH pa3HbBIX
OTJICTIOB»
o http://school-collection.edu.ru

CHOBHBIE ATAIlbI BOJIIOIUY KUBOTHOTO o

33 http://www.electroniclibrary21.ru
Mupa
OBosroyst )KUBOTHBIX. [IpakTrdeckast http://school-collection.edu.ru

34 pabora «M3ydeHre 0cOOEHHOCTEH CTPOCHHUSI http://www.electroniclibrary21.ru
MMO3BOHOYHBIX KUBOTHBIX)
PazButue xxu3Hu Ha 3emMiie IO 3pam U http://SChOOI_COIIECt!OO'EdU'rU

35 http://www.electroniclibrary21.ru
nepuoiam

36 MaccoBble BEIMMPaHUs — SKOJIOTUYECKUE http://school-collection.edu.ru

KPHU3HUCHI ITPOMIIIIOTO

http://www.electroniclibrary21.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

37

CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €r0

http://school-collection.edu.ru
http://www.electroniclibrary21.ru

O0COOCHHOCTH
CoBpemMeHHasi CUCTEMa OPraHUuYECKOTO http://school-coIlectior!.edu.ru
38 http://www.electroniclibrary21.ru
IIPOIILJIOrO
http://school-collection.edu.ru
O o
39 CHOBHBIC CHETCMATITICCIHE TPYHITH http://www.electroniclibrary21.ru
OpraHnu3MoOB
http://school-collection.edu.ru
40 AHTPOTIONOTHS — HayKa O YeJIOBeKe http://www.electroniclibrary21.ru
. http://school-collection.edu.ru
Pa3 € IIpeCTaBie 0 L
41 BHTHE HPCACTARICHIE http://www.electroniclibrary21.ru
IMPOUCXOKIACHUHN YCIIOBCKA
MecTo yestoBeka B CUCTEME OpraHn4eCcKoro .
Mmupa. Jlaboparopnas pabota «3yuenue http://school-coIlect!on.edu.ru
42 . http://www.electroniclibrary21.ru
oco0eHHOCTEH CTpOCHUA CKEJICTa YEJIIOBCKaA,
CBA3aHHBIX C MIPAMOXOXICHUEM
http://school-collection.edu.ru
43 JIBMOKYIIHE CHIIBI aHTPOIIOTCHE3a http://www.electroniclibrary21.ru
http://school-collection.edu.ru
CooTHoOIIIEHHE OHOJIOTMYECKUX U . .
44 http://www.electroniclibrary21.ru
COMAJIBbHBIX (baKTopOB B AHTPOIIOI'CHE3C
http://school-collection.edu.ru
45 OcHOBHBIE CTaIUU aHTPOTIOTEHE3a http://www.electroniclibrary21.ru
46 [TaneoreneTnka u nMajgeoreHOMHKa http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.electroniclibrary21.ru

http://school-collection.edu.ru

47 DBOJIONHUS COBPEMEHHOTO YeJI0BEKa http://www.electroniclibrary21.ru
UYenoeueckue pacel. [Ipaktuueckas padora http://school-collection.edu.ru
48 «M3ydeHne SKOJIOTHYECKHUX aanTaIiii http://www.electroniclibrary21.ru
YETIOBEKa»
http://school-collection.edu.ru
M -
49 SRAMCHUTUTATAPIHE METOAM http://www.electroniclibrary21.ru
AHTPOIOJIOTUUN
http://school-collection.edu.ru
50 3aporIeHue U Pa3BUTHE KOJIOTHA http://www.electroniclibrary21.ru
Mertonp! skonoruu. JlabopaTopHas padora http://school-collection.edu.ru
51 «M3ydeHne MEeTOI0B IKOJIOTHUCCKHUX http://www.electroniclibrary21.ru
HUCCIIEIOBAHUI)
3HaueHue SKOJOTUUECKUX 3HAHUHN IJIs http: /school-coIIect!on.edu.ru
52 http://www.electroniclibrary21.ru
YeloBeKa
http://school-collection.edu.ru
53 Dkonorndeckue GaKTopbl http://www.electroniclibrary21.ru
Abunotuueckue dakropsl. CBET Kak _ )
skosoruueckuid akrop. JlaboparopHas http://school-collect !On-ed“ u
54 . http://www.electroniclibrary21.ru
pabota «BrIsiBNeHue mprucnocooneHuit
OpPraHU3MOB K BIIMSIHUIO CBETa»
55 Abnornyeckue daxropsl. Temmneparypa kak http://school-collection.edu.ru

sKosiorndeckuit paxtop. JlaboparopHas

http://www.electroniclibrary21.ru



http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

paboTa «BpIsiBIeHHE TPUCTIOCOOICHUI
OpPraHU3MOB K BIIUSHUIO TEMIIEPATYPHI»

AbuoTtnueckue Gpakropsl. BraxkHOCTh Kak
sKoJIorndeckuii paxrop. JlaboparopHas

http://school-collection.edu.ru

56 http://www.electroniclibrary21.ru
pabota « AHaTOMUYECKHE 0COOCHHOCTH P y
pacTeHui U3 pa3HBIX MECT OOUTAHUS)

http://school-collection.edu.ru

57 Cpensl 0OMTaHHUS OPTaHU3MOB http://www.electroniclibrary21.ru

http://school-collection.edu.ru

58 Buonornyeckne puTMBbI http://www.electroniclibrary21.ru

http://school-collection.edu.ru

59 Xuznenupie GopMbI OpraHU3MOB http://www.electroniclibrary21.ru

http://school-collection.edu.ru

60 broTtrueckue GakTopsl http://www.electroniclibrary21.ru
3HaucHUe OMOTHYECKUX B3aUMOICHCTBUM http://school-collection.edu.ru

61 JUIS CYIIIECTBOBAHMS OPraHU3MOB B CpEJIe http://www.electroniclibrary21.ru
oOuTaHUs
DKOOMHUECKHE XAPaKTEPHCTHKH http://school-collection.edu.ru

62 http://www.electroniclibrary21.ru
nomyJianuu
OcCHOBHBbIE MOKAa3aTEeNH HOMYIISIUH: http://school-collection.edu.ru

63 YHCJICHHOCTb, TNIOTHOCTh, BO3pACTHAS U http://www.electroniclibrary21.ru
[10JIOBAast CTPYKTypa

64 OCHOBHBIE IOKA3aTENHU MOMYJIALUHM: http://school-collection.edu.ru

POKIAACMOCTDh, IPUPOCT, TEMII POCTa,

http://www.electroniclibrary21.ru
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CMCPTHOCTbH, MUI'PALIUU

http://school-collection.edu.ru

65 DKOJOTUYeCcKast CTPYKTypa MOMYJISIITAH http://www.electroniclibrary21.ru
http://school-collection.edu.ru
66 JlnHaMuKa TIOMYISIIUN U €€ PeryIsius http://www.electroniclibrary21.ru
http://school-collection.edu.ru
67 PHBBIC pOCTa THCHCHHOCTH HOTYIAIHIH http://www.electroniclibrary21.ru
KpI/IBBIe BBIDKUBaHU S
Oxonoruveckas Huma suaa. Jlaboparopras http://school-collection.edu.ru
68 pabota «IIpucrocobaeHus CeMSH pacTeHHMA http://www.electroniclibrary21.ru
K PaCcCCICHHUIO»
http://school-collection.edu.ru
69 Bua kak crctema momyssiuin http://www.electroniclibrary21.ru
. http://school-collection.edu.ru
3 L
70 AXOHOMEPHOCTH HOBEACHIL H MUTPartid http://www.electroniclibrary21.ru
JKUBOTHBIX
http://school-collection.edu.ru
71 Co00111eCTBO OPraHu3MOB — OHOIICHO3 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
72 JKocucTeMa KaK OTKPbITasi CHCTEMa http://www.electroniclibrary21.ru
KpyroBopoT BEMIECTS M MOTOK SHEPIHH B http://school-collection.edu.ru
73 http://www.electroniclibrary21.ru
3KOCHCTEMCE
http://school-collection.edu.ru
74 OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI

http://www.electroniclibrary21.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru

75 DKOJIOTUYECKHE TUPAMUJIBI http://www.electroniclibrary21.ru
http://school-collection.edu.ru
76 W3meHeHust cooOIEeCTB — CYKIECCUU http://www.electroniclibrary21.ru
77 [Ipupoausie BKOCI/ICTCMBI.UaKOCI/ICTeMI)I 03ep Eggzmleﬁa %Itlre;r::(glr;;il:)./;u 1
U peK. DKOCUCTEMbI MOPEH U OKEaHOB
[IpuponHbIE S3KOCUCTEMBI. DKOCHUCTEMBI http://SChOOI_COIIeCt!On'edu'ru
78 . http://www.electroniclibrary21.ru
TYHJIp, JIECOB, CTENEH, MyCThIHb
http://school-collection.edu.ru
79 AHTPOTIOT€HHBIE YKOCHCTEMBI http://www.electroniclibrary21.ru
Ypboskocucremsl. [Ipaktuyeckas pabota http://school-coIlect!OQ.edu.ru
80 http://www.electroniclibrary21.ru
«3yuyenne u onucanure ypoosKOCUCTEMbI»
3akoHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX http://school-collection.edu.ru
81 B3aMMO/ICHCTBHI OPraHU3MOB B http://www.electroniclibrary21.ru
JKOCHUCTEMAX
MexaHu3Mbl BO3JAEHCTBUS 3arpsi3HEHUM ]
Pa3HBIX TUIIOB HAa CyOOpraHU3MEHHOM http://school-coIlect!on.edu.ru
82 ’ http://www.electroniclibrary21.ru
OpPraHM3MEHHOM, MOMYJISLUOHHOM U
9KOCUCTEMHOM YPOBHSX
buocdepa — oOmiennanerapHas 060104Ka http://SChOOI-COIIECtion'Edu'ru
83 http://www.electroniclibrary21.ru
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84 VYuenue B. U. Bepraackoro o 6uochepe http://www.electroniclibrary21.ru
http://school-collection.edu.ru
3 o
85 AKOHOMEPHOCTH CYIECTBOBATI http://www.electroniclibrary21.ru
ouocdepsr
http://school-collection.edu.ru
K .
86 PYFOBOPOTEL BEIIECTE 1 http://www.electroniclibrary21.ru
OMOr€OXUMUYECKHUE IIUKJIIbI
http://school-collection.edu.ru
3 0 . L
87 OHAIBHOCTS GHOCHEPEL. OCHOBHEIE OHOMSI http://www.electroniclibrary21.ru
cymu
http://school-collection.edu.ru
88 YcroitunBoCTh OHOChEpHI http://www.electroniclibrary21.ru
http://school-collection.edu.ru
89 DKOJIOTHYECKHE KPU3UCHI M UX TPHUHHBI http://www.electroniclibrary21.ru
http://school-collection.edu.ru
90 BosnaeiicTBre uenoBeka Ha Obrochepy http://www.electroniclibrary21.ru
A . http://school-collection.edu.ru
HTPOIIOT€HHOC BO3JCHCTBHEC Ha . .
91 . . http://www.electroniclibrary21.ru
PACTHUTCIIbHBIU U )KUBOTHBIU MU
http://school-collection.edu.ru
92 OxpaHa mpupoIbl http://www.electroniclibrary21.ru
. http://school-collection.edu.ru
O o
93 CHOBHBIC TIPHIIVIIH YOTOHTIROTO http://www.electroniclibrary21.ru

Pa3sBUTHUA YCIIOBCYCCTBA U ITPUPOAbL
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94 COXpaHEHHE OMOJIOTUYECKOTO Pa3HO0Opasus 1 http://www.electroniclibrary21.ru
3emiu
http://school-collection.edu.ru
0606 M L
95 . ODHICHIE HO TEME (CHEPOIBOMIONIT 1 1 http://www.electroniclibrary21.ru
€C pC3yJIbTaThbl»
http://school-collection.edu.ru
0606 M L
96 . OOIIEHHE 10 TeMe «CVaKpOIBOITOnHA 1 1 http://www.electroniclibrary21.ru
€€ pe3ynbTaThD)
http://school-collection.edu.ru
0606 I1 L
97 OOHISHHE T10 TEME (CApOHCXOANACHHE H 1 http://www.electroniclibrary21.ru
pa3BHUTHE KU3HU HA 3eMIIE»
http://school-collection.edu.ru
0606 I1 L
98 OOIISHHE IO TEME (C IpOHCXORACHHE 1 http://www.electroniclibrary21.ru
YCJIOBCKA — aHTPOIIOI'CHE3)
http://school-collection.edu.ru
00606 C - o
99 ODHISHHE [0 TEME (FROJIOTHA — Hayla 0 1 http://www.electroniclibrary21.ru
B3aMMOOTHOIICHHUAX OPraHU3MOB»
http://school-collection.edu.ru
0606 O o
100 ODIIEHHE 10 TEME (L prauisMEbL 1 cpelia 1 http://www.electroniclibrary21.ru
0OUTaHHS
http://school-collection.edu.ru
0606 C] o
101 © meHIfe O TEME (IKOTOTINT BIIOB 1 1 http://www.electroniclibrary21.ru
TOIIYJIAIHU N>
http://school-collection.edu.ru
0606 b - o
102 obumerne 1o reme «buocpepa 1 http://www.electroniclibrary21.ru
rio0anpHas S3KOCUCTEMAY
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

VYuebnuk, buonorus 10 knacc, buonorndeckue cucTeMsl u mpouecchl (yriyOlIeHHbI yYPOBEHB),
A.B.Tepemos, P.A.IlerpocoBa, MockBa, Muemo3una, 2022 r
VYuebnuk, buonorus 11 knacc, buonorndeckue cucTeMsl u mpouecchl (yriyOlIeHHbI ypOBEHb),

A.B.Tepemos, P.A.IlerpocoBa, MockBa, Maemo3una, 2022 r

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
1.Meronnueckoe nocodue s yuurensi, A.B.Tepemos, P.A.IlerpocoBa,MockBa, MHemMo31Ha,
2022 T
2. AxumoB C.U. u np. buosorus B Tabnuiiax, cxeMmax, pucyHkax. Y4aeOHo -0Opa3oBaTebHas
cepus. — M: Jluct-Hrro, 2004.
3. buonorus B Tabnunax u cxemax. Coct. Onumenko A.B. — Caukrt-IletepOypr, OOO
«Bukropus-mirocy, 2004.
4. buonorusi: CipaBouHUK mKoJAbHUKA U cTyneHTa/llox pea. 3.bpema u U.Meitnke; [lep. c Hem.
— 3-e m31., crepeoturt. — M.: Jlpoda, 2003.
5. bonrosa .B. CoopHuUK 3a71a4 110 0011ei OMOJIOTHH ¢ PEIICHUSIMH /ISl TOCTYMAIOIMINUX B BY3HI.
— M: OO «OHUKC 21 Bex», «Mup u obpazoBanmue», 2006.
6. bop3osa 3.B. [larace AM. Jlunaktuueckue MaTepraibl o Onoioruu: Metoauyueckoe
nocobue. (6-11 ki) — M: TL] «Cdepay, 2005.
7. Baxunenko JI.B. CoopHuK 3a1a4 110 OMOJ0THA /TSt aOUTYPUEHTOB, YIaCTHUKOB OJIMMITHA U
KOJIBHUKOB. — PoctoB H/]I: ®ennkce, 2005.— 128 c.
8. Eroposa T.A., KitygoBa C.M. OcHoBbl OuoTexnosorun. — M.: UL «Akagemus»,
2004 r
9. MBanoga T.B. Coopnuk 3amanuii o oomieit ouonoruu: [Tocodbue mis ygammxcs
o0mmeoOpazoBaTeNbHBIX. Yupexaenuii. — M.: [Ipoceemenne, 2002.
10. Jlepuep I'.1. O6mas 6uonorus. (10—11 xmaccer): [Toarotoska k EI'D. KonTposbHbie 1
camocTtosTenbHble padoTel/ I'.N.JIepaep. — M.: Dxcmo, 2007.
11. Mapkuna B.B. O6mas 6uonorus: yaebnoe nocodue/ B.B.Mapkuna, T.}O. Tatapenko-
Ko3smuna, T.I1. [Topagosckas. — M.: Jlpoda, 2008.
12. Heuaera I'.A., ®enopoc E.N. Dxonorus B skcnepuMentax: 10—11 kiaccel: MeToiuueckoe
nocobue. — M.: Benrtana-I'pad, 2006.
13. HoBoxxenoB HO.U. dunerndeckas sBoronus yenoseka.— ExatepunOypr, 2005.
14. umxkunckas H.A. I'enetuka u cenexuus. Teopus. 3aganus. Oteersl. — Capatos: JIunei,
2005.

15. Oxonorus B skcnepumenTtax: 10—11 xiacesl: Meroanyeckoe nocodue. — M.: Benrana-I'pag,
2006.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. I[Ton6opka nHTEpHET-MaTEPHATIOB [T
yduTelei OMOJIOTHH 10 Pa3HBIM OMOJIOTUYECKUM IUCIUILTHHAM.

2. http://school-collection.edu.ru Cepuist MyJIbTUMEIUIHBIX YPOKOB M MaTepuaibl n3 «EnuHoit
kosuekun L{npposeix O6pazoBaTensHbIX PecypcoBy

3. http://www.gnpbu.ru/web resurs/Estestv nauki 2.htm. [Tongdopka nHTEpHET-MaTEPHATIOB IS
yuHTened OMOJIOTHH 110 Pa3HbIM OHOJIOTHYECKUM JTUCIUTUINHAM.

4. http://charles-darvin.narod.ru/ DnekrponHbie Bepcuu npousseacuuii U.Jlapsuna.

5. http://mwvww.l-micro.ru/index.php?kabinet=3. Muhopmarus o mkosisHOM 000pyI0BAHUH.

6. http://www.ceti.ur.ru Caiit [lenTpa sxonorudeckoro o0y4eHus 1 HHGOpMaIuy.

7. http://www.prosv.ru/ebooks/

8. Dimwic_Biolog

9.http://school-collection.edu.ru

10.http://www.electroniclibrary21.ru
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