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MNOACHUTEJIbHASA 3ATINCKA

[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 TMPH 00y4eHHWH OMOJIOTUU Ha YriayOJIEHHOM YPOBHE SIBJISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MAaTepHabHO-TEXHUYECKHX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



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 wicTopwsi pa3BHTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OuoJoruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBszaHHble ¢ Ouojorueil. 3HaueHue OMOJNOTMM B MPaKTHYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

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

Tabmuibl u cxeMbl: «CBsi3b OMOJIOTHN C IPYrUMH Haykamuy, «CucteMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouoaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOPIaHM3alUs, CaMOBOCIIPOM3BEICHUE, Pa3aPAKUMOCTb,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OHMOTEOIICHOTUYECKHI ),
ouoctepusiit. [Iponeccsl, mpoucxoasmue B *KUBbIX cucTtemMax. OCHOBHbIE MPU3HAKU KUBOTO.
Kuzsp kak ¢opma cyiiecTBoBaHUsI MaTepuu. Hayku, u3ydaroniye ,HUBbI€ CUCTEMBI HAa Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenue xuBbix cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msMmepenue,
JKCIIEPUMEHT, CHUCTeMarTh3auus, MeraaHanu3. [loHsTue O 3aBUCMMONM UM HE3aBUCHUMOU
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTHU IMOJYYEHHBIX Pe3yJbTaToB. [IpUuMHBI MCKaKEHUSI PE3yJIbTATOB SKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOTrHYECKHEe CHCTEMBI,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KieTkn», «TkKaHM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEYECKOTO  OPraHu3Man,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

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

IpakTuyeckas padora «/cnosib30BaHUE PA3IUYHBIX METOJIOB MPHU H3YYEHHH >KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MOJNEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKOIHS, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) uzyuerue Kiemox.

JdeMoHcTpanuu

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

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

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpENnapaTrbl PacTUTENbHbBIX, XHUBOTHBIX WU
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 pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxoB. buomornueckune GyHKIUN 0enKoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YTJIEBOJIOB.

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

Hyxneunossie kucinotel. JIHK u PHK. Crpoenne HyknemHOBBIX KUCIOT. HykiaeoTumbl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun 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: OMOXMMHUYECKHE U OMOPU3UYECKHE HCCIEAOBAHMS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

IToptpetst: JI. [Tonunr, Ix. YorcoH, @. Kpuk, M. Yunkusnc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XHMHMUYECKHX 3JEMEHTOB B HEKHUBOH IPUPOJIEY,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «llepuoanyeckas Ta0iuIa XUMUYECKUX SIIEMEHTOBY», «CTpoeHHe
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

ObopynoBanue: XUMUYECKas MOCy1a 1 000pyIOBaHHE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

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

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl kneTok: sykapuoTudeckass U IpokapuoTuyeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcropt). Ilomynponumaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Hurommazma. [luro3osb. Llutockener. [[Bmkenue nurTomnasmbl. OpraHowabl KJIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkwii  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyosu pactutenbHbix kieTok. Knetounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOLIUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEMKOIJIACTHI  BBICHIMX
pacTeHu.

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

Anpo. Obonouka siApa, XPOMATHUH, KAPUOILIA3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIIHH.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  JYKApUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



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

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKW», «CTpoeHre MUTOXOHAPUN», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

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

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOYHON MEMOpaHbD».

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

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

Tema 6. O0MeH BeliecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakuui KIETOYHOTo MerabonuszMa. DepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil 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. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, xerne300aKkTepru, cepoOaKkTeprn, BOJOPOHBIC OAKTEPHH. 3HAYCHHE XEMOCHHTE3A.

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

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomomunou 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.

Tabmuupel u cxembl: «PoTOCHHTE3», «DHepreTudeckuii oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

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

JlaGopaTtopHass padora «M3ydyeHue KaTaTUTHUYECKOW aKTUBHOCTU (epMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



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

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE IPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cunTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue tpancnoptHbeix PHK B OunocunTesze Oenka. YcinoBus
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyaapuvle mexanuzmvl 3Kcnpeccuu 2eHos y 3ykapuom. 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, pPETPOBUPYCOB, OakTepuodaroB. Kusnenwnwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus dYeloOBeKa, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

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

JdemoHcTpauuu

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

Tabmuupt u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuii Koy, «BUPYCH»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. Iloarotoka kinetku Kk aenenuto. [IpecunTeTnueckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permukaunn  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel u  Tenomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOoTuN. MIUIOUWIHBIMA M TarulouJHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

JHenenne kinetkn — MuTO3. CTaguu MHUTO3a W MPOUCXOJANIME B HUX Ipouecchl. Tumbl
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

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



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemok. «L{ugpposas xiemxa» — buoungopmamuuecxue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

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

OGopynoBaHue: CBETOBOM MHUKPOCKON, MUKpompemnaparbl: «MuUTO3 B KIIETKax KOpEIIKa
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 pyHKIMHU OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHHAIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCO0OEHHOCTH CTPOEHUS U KU3HEACSITEIIBHOCTA OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, NPyrue MpoTUCThl. KonoHunansHbIe
OpraHU3MBI.

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

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHUH.

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

Opranbl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

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

[Iuranue opranusmoB. [loryomienue BOJbI, YIJIIEKUCIOrO Ia3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pacrenuil. J{prxanue swuBoTHBIX. [uddys3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMs JETKMX IMO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHass cucTeMa ueloBeKa. MexaHus3m
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. Cepjlle, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



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

Beinenenune y opraHusmoB. Beinenenue y pacreHuil. BblneneHue 'y JKUBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u ¢pyHKIIMOHUpOBaHUE HeppoHa. OOpa3oBaHNE MOYH y YEITOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M UX MPOU3BO/IHBIE. 3alllUTa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenektuBHOro umMmmyHnuteta (I1. Dpnux, ®. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. Paznpaxxumocts n perynsnus y pacteHuid. PocToBbie BemiecTBa M MX
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 XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIEC pe(IIeKCHI.

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

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKIETOYHBIE BOJOPOCIN», «MHOTIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelns», «CTpoeHHe IMCTOBOM IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurensHas cucreMa», « HIOKpPUHHAsA cucreMay, «CTpoeHue Mpluie», «MMMyHHTET?,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHas cuctema MIIEKOIMTAIOIIHXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJIIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALMU OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3MAa JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHN3MOB

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 MeH03a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpa3zoBaHue W pa3BUTHE TOJOBBIX KieToK. CriepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enasnvlx npobaem smopuonocuu. Konyenyus mopgocenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTU IpOOJIEHHS MJIEKONMUTAIOMIMX. 3apO/bIIIEeBble JUCTKH (TacTpyJsLus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3yJbTaT HEPAPXMUYECKUX B3aUMOJCHCTBHI TeHOB. Bnusgaue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHEe MPSMOTO U HEMPSMOTO Pa3BUTUS, UX PACHPOCTPAHEHUE B MPHUPOJIE.
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.

Pa3smHoxkenne u pasBurue pacrenuid. ['ametodur u cropodput. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
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 SULEKIETKH M CIEpMaTO30MAd»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OMIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpO€HHE CEMSIH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHUN», «KU3HEHHBIH LHUKII
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKIY.

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

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

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

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, 0. A. ®unumuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JUHUSA, THOpUAbI, reHoTun, (eHoTtur. 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. Tumodeer-PecoBckuii.

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

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKoB MpH HETIOJTHOM JIOMUHUPOBAHHUH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HAPYIIECHUE CLCTUICHUS MEXAY F'eHaMu. XPOMOCOMHAasi TEOPHUs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnegoBaHnue npu3HakoB, CLIETUICHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

I'eHeTnyeckuil KOHTPOJIb Pa3BUTHUSl PACTEHUN, >KMBOTHBIX M UEJIOBEKAa, a TaKxKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSIX KIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MIPU3HAKOB y po30¢uis», «I'eHetuka nonay, «Kapuortun uenoseka», «Kapruotun 1po30Quis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIICIJICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHCUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

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 cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIICCTBEHHAs.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTMnMueckas W3MEHYMBOCTh. (CBONCTBA TE€HOTUIMYECKOM HW3MEHYMBOCTU. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B IpeJenax OJHOro BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTU MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

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

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JieBaHUS YelIOBEKa», « Buapl MyTanuiny.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
N3MEeHUUBOCTH. [locTpoeHne BapuallMOHHOTO psiJia U BAPUALIMOHHON KPUBOW».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl U3ydyeHHs] T€HETUKU YeJIOBEeKa: I'eHealornyecKuid, OJIM3HELOBBIN, IUTOr€HEeTHUECKU,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
ananu3a. HacneacrBenubie 3a00ieBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YEIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
MPEIOTBPAIICHUN W JICYCHUW TE€HETHUYECKUX 3a00JieBaHU dYelloBeKa. MeIrKO-TeHETUIEeCKOe
KOHCYJbTHpOBaHue. CTBOJIOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO IPpy3a». DTHUECKHE ACTICKThI
Mccae0BaHuM B 00JIaCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl TOBHINICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (DU3NICCKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpYXKaroUEerh cpeapl. ['eHeTudyeckass NnpeapacnoioKEHHOCTD
YEeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotumn udenoBeka», «MeToAbl M3y4eHHUS TEHETUKH YEIOBEKa»,
«["eneTnyeckue 3a00€BaHUS YETIOBEKAY.

IMpakTHyeckas padora «CocTaBiICHHE U aHATIU3 POIOCIOBHOM.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanuss ¥ CeNeKIus. 3apOoXACHUE CENeKIMU W JoMecTukaruu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHUM COPTOB pacTeHWd u TOpoa JKUBOTHBIX. CopT, mopoja, MmITaMM. 3aKOH
FOMOJIOTUYECKHUX PsIZIOB B HacieACTBeHHOW m3meHunBoctd H. M. BaBuiioBa, ero 3Haduenue s
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OLIEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO MEHOTHUITY C ITOMOIIbIO aHAIN3A
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIY4YEHUSI UCXOTHOTO MaTepurasa JAJis CEIeKLIHH.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenue Oecronus MeXBUAOBBIX THOpUAOB. JlOCTHKEHHS CeNeKIIMM pacTeHUd U
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
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
NnepcneKmuBHbIX MexHON02UL.

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 HACIEACTBEHHOM HM3MEHUYUBOCTH», «METOIbl CENEKIHUMN»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

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



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHui».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJ10TUS M CHHTETHYECKAs] OMOJIOTUSA

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarolfecs B Ipupoie ONOCUHTETUYECKUE ITYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNBEHHBIX KYIbIYD.

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

Menununckue 6uotexnosoruu. [loctreHomuas nudposas meaumnuHa. [T1IP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHkKeHepuss Uil pa3paboTKu (PyHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KileTrouHas nHxkeHepus», «'eHHass HHXXEHEPUSI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

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

11 KJIACC

Tema 1. 3apo:xneHue 1 pa3sBUTHE IBOJIOLMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



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

Odopminenue cuareTndeckoii Teopun dBottonuu (CTD). HelitpanbHas Teopus SBOJIOINY.
CoBpemeHHasl BOJIIOIMOHHAS OMO0JIOTHA. 3HAYEHHE HBOJIIOLIMOHHOW TeOopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

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

Tabmuuer n cxemsl: «Cucrema xuBoi npupoasl (mo K. JIunuero)», «JlecTHHIIA KHUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBunay», «®Dopmbel 00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «Muoroobpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLUIUX CHJ 3BOJOHUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonymnsiust kak sJeMeHTapHas eAuHHIA 3BOMONMH. COBpEMEHHBIE METOJbl OLEHKU
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIIONUH. MyTallMOHHBIA TMPOIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue ceHemuuecko2o0 pasHooOpasus: npuduHvl u cireocmeus. Illposenenue a¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBIWKYIIWN, CTAOMJIM3UPYIOIMINNA, pa3pbIBaOmMUi (Au3pynTuBHBIN). [lonoBoi oT6op.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucnocobaeHuit y opranuzmMoB. Apomopdo3sl u uanoaaantanuu. [Ipumeps! npucnocoOneHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuuss — kimoueBoit ¢aktop BumooOpazoBanus. Ilytu u cmocoObl BUA000pa3oBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHOM OMOJOTMM B  pa3pabOTKE HAYYHBIX 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: «MyTallMOHHAsE U3MEHUYUBOCTbY, «lloMmyssIoHHas CTPYKTypa BUIa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JUCTBEHHUIBI CUOMPCKON M JIMCTBEHHUIIBI JaypcKoib», «[lonynsuoHHbIE BOJHBI YUCIEHHOCTH
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAsE OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Puznonoruyeckue agantauumny», «IIpucnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTDY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB cHUHUL, «llomumionasl pactenuit», «KamycTtHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBILINXCS pAa3IUUYHBIMU 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. Makpo3Bo1onus u eé pe3yJibTaThl

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

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEepUKOB U OCTpOoBOB. buoreorpaduyeckue odnactu 3emnu. Buabl-sHAEMUKN 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 OpraHbl U aTaBU3MbL. MOJIEKYIIAPHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBOMOUMH. [lpunyun  cmeuvl  yHKYUL.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

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

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansr», «Punnogurel», «CeMeHHbIE ManopoTHUKNWY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumenTs», «ATaBU3MB), «XpOMOCOMHBIE HaOOpHl YellOBEeKa M IIUMIaH3e», «[aBHbIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KM3HU HA 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onvltamMu @. Pequ, JI. Cnamnannanmy, JI. [lacrepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumuiepa u I'. HOpu. OOpazoBanue noiaumepoB u3 MoHomepoB. KoauepBarHas
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 3emmum u wmeroapl €€ wu3ydeHus. Vckomaemble OpraHM4E€CKHE 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 MerabonusMa. BosHuMKHOBeHHe mepBbIX SKocucTeM. COBpeMEHHbIE MHKPOOHbBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHbIX  OpraHu3MoB. BO3HMKHOBEHME OCHOBHBIX  TIpYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHnopoBBIX pPAcTEHMl M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[TpoucxoxneHne MiekonuTaromux W nTuil. [lpuHIun kimrodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30H, Maie030i, Me3030i,
KaitHO301. OOIas XapakTEepHCTHKa KIMMaTa M TEOJIOTHYECKHX mpoleccoB. [losBieHue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHUE: €ro YCJIOBHS M BIMSHUE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHH. COBpPEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHocTu. [IpoGiema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

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

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. MeunukoB, A. 1. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIIOLUMY, «l'eoXpoHosornueckas mikana», «HauanbHble 3Tanbl OPraHUYECKON SBOIIOLUNY,
«Cxema o00pa3oBaHUsI DHYyKapuoT NyTéM cuMOHOreHeza», «CHucTemMa >KUBOW MPUPOIBDY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIoOpocHn», «MHOrOKIeTOouHble Bojopociany, «Mxuy», «llanopotHuku», «IonoceMeHHbIE
pacteHus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA >KUBOTHOTO MHpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecMbIkarommecs», «TItuiey,
«Mnexonuraromue», «Pa3Butue KuU3HM B apxeuMckou ape», «Pa3BuTHEe KHU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO 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
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX 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
OpraHU3MOBY.

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

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOITIOJIOTUH.

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

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJI0XKEHHE 4YelloBeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHosIoTUYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpsAMOX0k/IeHNEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE roJI0OBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTpororeHe3a. PaHHUe 4enmoBekooOpa3Hbie 00e3bsHBI (MPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIANIUN U TIEPBBIA BBIXOJ JIOJAeH 3a mpenensl Adpuku. UenoBek reimenbOeprekuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacol. [lonstue o pace. bonbiiue pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHus 4YeloBeka 1o rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoOneHHOCTh 4YelnoBeKa K  pa3HbIM  YCIOBHUSM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTHUS M MAJCOAHTPONOJIOTHS  YEJOBEYECKUX  MOMYJISIUM.
buocouuaneHpie  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



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

Tabmumer u  cxembl:  «MeToapl  aHTPOMOJIOTUNY, <« OJIOBHOW MO3r  dYeJIOBEKay,
«YenoBekooOpa3ubie 00€3bsSHBI», «CKENeT 4YeloBeKa W CKeNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «J/IBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuiny, «leHUCOBCKHI YEI0BEK»
«Heanaepranbipy, «KpomanvoHib, «lIpeaku denoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO’KETaMH MPOUCXOKICHUS YeJIoBeKa, poTorpaduii HaX0J0K MCKOMAeMbIX OCTaTKOB YeIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KHCTH YeJoBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladopaTtopnasi pabora «/I3ydueHne OCOOEHHOCTEH CTPOCHMSI CKelleTa 4YeloBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W paszBuTHe HKojJoruu B Tpymax A. ['ymGomwsara, K. @. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencim, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Mertonpl skosorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MoaenupoBaHrue B AKOJIOTHH. MOHUTOPHHT OKPYKAIOIICH Cpelbl: JTIOKAJTbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBA CBA3€H YeNOBEUeCTBA C MNpHUPOJOoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
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 sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl u cpea 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHYECKUX  (PakTopoB:  abuoTHYeCKue, OWOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosorndeckux (akropos. [IpaBuno munumyma (K. [lnpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dsKkojoruueckuii akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. ODKOJOTWYECKUE TPYIIbl PAaCTeHUH W KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonoruueckuil ¢axrtop. [leiicTBue TemmepaTypsl Ha OpTraHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakxtop. Ilpucnocobrnenus pacteHuii K MoAIep>KaHUIO
BogHOoro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIITHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTpUOPTraHW3MeHHas. (DHU3UKO-XUMUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. Ilonstue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢akrtopbl. Buasl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPCHIIWS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTUUYECKUX B3aWMOJICHCTBHM JUIsl CYIIECTBOBAHUS
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « TeIIOKPOBHBIC )KUBOTHBICY», «XO0JI0THOKPOBHBIC
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMA IMIMPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llemu muraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUM, CBETOIIOOMBBIC, TEHENIOOWBBIE U TEHEBBIHOCIIMBHIE KOMHATHBIE
pacteHus, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHui, dYydela NTUIl W 3BEpei, repdapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE DPACTEHUS JaHHBIX TPYII, KOJUJICKIUU KUBOTHBIX,
oOWTaIOUIMX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0IuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOJICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JladbopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH W3 pa3HBIX MECT
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 CTPYKTYpHI omysauidi. OCHOBHBIE MOKA3aTEH MOMYJISIIHH:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKoJlorHYecKas CTpyKTypa mnonyiasiuuu. OIeHKa YMCICHHOCTH Nomyisiinuu. JluHamuka
MONYJSALMU U €€ peryiauus. buotnueckuii noTeHuuan nonyaauuu. MoaenupoBaHue AUHAMUKA
nonymsiuuu. KpuBbsle pocra uuciaeHHoctw mnonyisiuud. Kpusbslie BbbDKuMBaHus. Perynsmms



YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoNOTMYECKOM HUIIE BUAa. MecrooOuTanue. MHoOromepHasi MOJENb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

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

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomymsuun», «Bo3pacTHele mnupamuael nomyasuun», «CKOpOCTbh 3aceieHus
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. Dxoji0rus co061eCTB. IKOJIOTHYECKHE CUCTEMBI.

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

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpPraHu3MOB B HKOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTbI, PEAYLEHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. I1oUBBI U UIBI B 3KOCHCTEMAX.
KpyroBopoT BElIECTB ¥ MOTOK 3HEPTHU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN IKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOTMYeCKUe TUPaMHUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykieccuu. IlepBuuHble U BTOPUYHBIE CYKLIECCUU U HUX
IPUYMHBL. AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBoO.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCHUCTEMBL. JKOCuUcmeMbl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, nyCmoliib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums mexny
AHTPOIIOTE€HHBIMHU U NPUPOJHBIMU 3KOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iuopa u dayHa.
CunanTponuzanusi ropoJckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3Ha4yeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUA  OCHOBHBIX  B3aUMOJEHCTBMHA  OpPraHM3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/IEHCTBHM.

Mexanusmol  6030elicmeusi  3aepA3HeHUll  PAa3HblX ~MUN08 Ha  CcyOOpP2aHU3IMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €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 BemecTtB B 3kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAS)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Iocie moxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEPruu B arpoueHosey, «IIpumepsl ypOboskocucTem».

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

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

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

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKypcHs B arpodKOCUCTEMY (Ha IM0JIe WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocpepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BemecTBo Onocdepsl U €ro QyHKIHUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE IUKIIBI (Yraepoa, a3oTa). PuTMuaHOCTh siBJIeHUH B Onocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpyktypa ¥ (QyHKIUS >KUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

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

Tabmuupl u cxemsl: «I'eochepsr 3emmm», «KpyroBopoT azora B npupoje», «KpyroBopot
yriaepojaa B mpupojae», «KpyroBopot kucinopona B mpupoae», «KpyroBopot Bojbl B PUPOIEH,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Crenb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIUH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3AyIIHOM cpeabl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue KnuMara.

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



OCHOBHBIEC TTPUHIUIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA U MpUPOAbI. PanmonansHOoe
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKUX KpU3UcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSATHBIE TIOCIEICTBHSL.

PazBuTne MeETOJOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemsl, obecneyusaowue O0OCMYn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX 6U008 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuier u  cxembl: «3arpsizHeHue arMmocepb», «3arps3HeHHe TUApochepb,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUINY, «MOJIeNn yIpaBIsieMOTO MUPaY.

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



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBAaHUS K Pe3ysbTaTaM OCBOCHUS OOYJaIONIMMUCS MPOTPaMM
cpemHero o0Iiero 00pa3oBaHUs: TMIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType JNHYHOCTHBIX pe3ylIbTaTOB OCBOCHHUSI MPOTPAMMBI IO OHOJIOTUM BBIJICIICHBI
CJICIYIOLIME COCTABISIONIME: OCO3HAHKE OOYYarOUIMMHUCS POCCHUICKON TPaKJaHCKONW HACHTHYHOCTH —
FOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTU M CaMOONPENCIICHUIO, Haauuue MOMmMueayuu X
o0y4eHnI0 OMOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPEHHUX YOEXKIEHHWH JIUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM W MCTOPUYECKUX TPAAUIUN pa3BUTHUS OMOJIOTUYECKOTO 3HAHHS, 2OMOBHOCMb U
cnocobHocms 00y4YaIOIIMXCA PYKOBOJICTBOBATHCS B CBOEHM JIEATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, TMPUCYIIUMH CHCTEME OHOJIOTMUECKOTO OO0pa3oBaHUs, Haluyue HNpaABOCO3ZHAHUSA
9KOJIOTUYECKOU KYJIBbTYPBI, CHOCOOHOCMU CIABUmMb 1IETTU U CTPOUTH )KU3HEHHBIE TUTAHBL.

JInyHocTHBIE PEIYIbTATBI OCBOCHUA ITPOrpaMMBI 11O onoornuu JOCTUT'AKOTCA B €AUHCTBEC yqe6H0171
u BOCIIUTATEIILHON ACATCIIBHOCTHU B COOTBETCTBUU C TpaaAULIMOHHBIMHU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, HWCTOPUYCCKMMHU W AYXOBHO-HPABCTBEHHBIMHU LECHHOCTAMM, IIPUHATBIMHA B
oOmiecTBe TMpaBWjIaMd W HOPMaMH TIOBEJEHUS W CHOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHMSI,
CaMOBOCIIUTAHUA MW CaMOPA3BUTHA, Pa3BUTUA BHy’I‘peHHeﬁ MMO3MIHUK JIMYHOCTHU, TMATpUOTHU3Ma U
YBAXXCHUA K 3aKOHY U IMTPABOIOPAAKY, UCIIOBCKY Tpyda U CTAapUIEMY IMOKOJICHUIO, B3AUMHOI'0 YBaXKCHUA,
OEepeXKHOTO0 OTHOUIEHHS] K KYJIbTYPHOMY HAcleQUi0 U TPaAULIMSIM MHOTOHAIMOHAJIBHOIO Hapoja
Poccuiickoit ®eaeparuu, mpupoie U OKPYKaroIIeH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMsI yueOHOro mnpenMera «buonorus» HOMKHBI OTpa)kaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSI PYKOBOJCTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH
MO3UIINEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIlMH, TMO3UTHBHBIX BHYTPCHHHX YOCXKICHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM ILIEHHOCTSIM POCCHICKOTO 0O0IlecTBa, paclIUpeHHe MKU3HEHHOTO
OTbITA U ONbITA JIEATEIBHOCTH B IMPOIIECCE pealn3allii OCHOBHBIX HAIPAaBJICHUN BOCIUTATENbHOM
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh T'PAXKIAAHCKON MO3UIMH OOYYaIOUIErocss Kak aKTUBHOIO M OTBETCTBEHHOI'O
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON MAEATEIbHOCTH IMpPH CO3JaHUM Y4eOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPENENSITh COOCTBEHHYIO MO3HIIMIO [0 OTHOILIEHUIO K SIBJICHHSIM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHMBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOXKICHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COLHAIBHBIM MOJI0XKEHUEM;

TOTOBHOCTH K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHHS YU€OHBIX, TO3HABATEIbHBIX
U HCCIIEeIOBATENbCKUX 33]a4, YBRKHTEIFHOTO OTHOIIECHHS K MHEHHIO OMMOHEHTOB NMPHU OOCYXICHHUH
CHIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIBHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(OPMUPOBAHHOCTh POCCUMCKOW TPakJaHCKOW MACHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTU mepes PoamHON, ropaoctu 3a cBoW kpail, cBowo Poauny,
CBOMH 513bIK U KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUI0 W TNaMATHUKAM HPUPOJBI, JOCTHUKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTh OIICHWBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJIICHWE WU Pa3BUTHE OUOJIOTHH,
MMOHMMAHMS 3HAUYEHUsI OMOJIOTUM B MO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
0O0IIIeCTBA;

uaeiHast yoexIEHHOCTh, TOTOBHOCTh K CIIY’KCHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHIS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEUICHHS, OPUCHTUPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSM, CO3JAHHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0oB Poccuu;

4) 3cTeTHYEeCKOTr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs OSCTETUKY ObITa, HAy4HOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIMIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHUE SMOIMOHAIBHOTO BO3JCHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE TMPOSBISATH KaduecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GopMHMPOBAHMA KYJIbTYPHI 310POBbSl U 3MOLMOHAJIBLHOIO
0s1aronosiy4us:

MOHMMAaHWE W pealm3alvs 3J0pOBOro M 0e30macHoro oOpasza JKHW3HU (370pOBOE TMHTAHWHE,
cOOJI0/IeHNe TUTHMEHWYECKHX TPaBHWJI W HOPM, COQTaHCUPOBAHHBIA PEXKHUM 3aHITHH W OTIbIXA,
perynspHas (u3nueckas aKTHUBHOCTbH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIICHHS K
coOCcTBEeHHOMY (PU3UYECKOMY U MICUXUIECKOMY 37I0POBBIO;

MOHMMAaHHE LIEHHOCTU MPaBWJI WHIUBUAYAJIbHOTO M KOJIJIEKTUBHOTO O€30MacCHOrO MOBEICHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME TOCIEACTBUI M HENPHUATHS BPEOHBIX TMPUBBIYEK (YIOTpPEOJIEHHUS aJIKOroJs,
HapKOTUKOB, KypeHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOIO0HE;

FOTOBHOCTh K AaKTHBHOW JESITENbHOCTH TEXHOJIOTMYECKONM M COIMAbHOM HaIlpaBICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO IE€ATEIbHOCTS;

UHTEpPEC K pa3IuyHbIiM cdepaM MpodeccuoHaNbHON AEATeIbHOCTH, YMEHHE COBEpIlaTh
OCO3HAHHBII BEIOOp Oynyiiet mpodeccuu u peaarn3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHBbI;

TOTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH )KU3HU;

7) 3KOJI0OrHYecKOro BOCIMTAHUA:

AKOJIOTHYECKHU I1eJIecCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE
e€ CyIlecTBOBAaHMUS,

MOBBILIEHUE YPOBHS IKOJOTUYECKOM KYIbTYphl: MPUOOPETEHHE OMBITA TUIAHUPOBAHUSI TOCTYIIKOB
Y OLIEHKH UX BO3MOXHBIX MOCJIEICTBUM JIIsl OKPYKAIOLIEN CPebl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MMyTel UX pelIeHHUs,;

CIOCOOHOCTh HCIIOJIb30BAaTh MPUOOpETaeMble MPH HM3YYCHUH OMOJOTHHM 3HAHUS M yMEHUS Mpu
pelieHnd TpoOIeM, CBA3AHHBIX C PAIMOHAIBHBIM MPHPOAONOIB30BaHUEM (COOMIOACHNE TMPaBUI
MOBEJICHUsI B IPUPOJE, HAMPABIECHHBIX HA COXPAHEHHE PABHOBECHS B JKOCHUCTEMAX, OXPaHY BHUOB,
IKOCUCTEM, OHochepsl);

aKTUBHOE HEMpUATHE NEHCTBUM, MPUHOCSIIMX BPE OKpYXKarolled MPUPOIHON cpele, yMEHue
MIPOTHO3UPOBATh HEONIArONPUSTHBIE JKOJOTUYECKHE TMOCIEACTBHUS MPEANPUHIUMACMbBIX JCUCTBUNA U
MpeA0TBPALLATh UX;

HaJU4Yhe Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUIEHUS, HKOJOTMYECKOM  KyJbTYpbl, OIBITA
NESATENBbHOCTH JKOJOTUYECKON HaNpaBJICHHOCTHU, YMEHHUS PYKOBOJCTBOBATHCS MMM B MO3HABATEIBLHOM,



KOMMYHUKAaTUBHOM U COLMAJIBHON IIPAKTUKE, TOTOBHOCTH K YYAaCTUIO B IPAKTHYECKOW IEATEIbHOCTH
9KOJIOTMYECKOM HalpaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BUTHA
HayKd U OOIIECTBEHHOH MPaKTHKH, OCHOBAaHHOTO Ha JHMAJIOre KYIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTAa B NOJUKYJIbBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBON M YMTATENbCKOM KYJIbTYPBI KaK CPEJICTBA B3aUMOJICHCTBUS MEXKIY
JIIOJIbMU U TTIO3HAHUS MUDA;

MOHMMaHue creuu(puky OHOJOTUM Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
palMOHAIBbHOTO HAyYHOT'O MBILUIEHUS, CO3/IaHUU LIEJIOCTHOIO IMpPEICTaBICHUSI 00 OKpYXKAIOLUIEM MUpE
KaK O €JMHCTBE IPHUPOJbI, YEJIOBEKa U O0OIeCTBa, B MO3HAHUM HPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU U1 COBPEMEHHOM LIMBUIIM3ALUMU: 00€CIeYeHHs] HOBOTO
YPOBHS DPAa3BUTHS MEIULUHBI, CO3JIaHUE IEPCIEKTUBHBIX OHOTEXHOJOTUM, CHOCOOHBIX pelaTh
pecypcHble IpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA W3 INI0OAJTBHBIX 3KOJOTUYECKUX
npoOieM M ofecreueHus nepexoja K YCTOMYMBOMY pAa3BUTHIO, PallMOHAIbHOMY MCIIOJIb30BAaHUIO
MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHMHM OHOJOTMYECKMX 3HAHUM B LENSIX TMOBBILIEHUS OOmIeH
KYJIBbTYpbI, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTu ()YHKIIMOHAJIBLHOW IPaMOTHOCTHU
oOyuaronuxcs, GopMupyeMoit Ipyu U3y4eHUU OHOJIOTUH;

MMOHMMAaHHE CYLIHOCTH METO/I0B MTO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIO0JIb30BaTh TOJy4yaeMble 3HAHMS JUId aHalIM3a U OOBSCHEHHS SIBJICHUN OKpYXKAIOUIEro Mupa u
MIPOUCXOAIIMX B HEM M3MEHEHHH, yMeHUEe JenaTh 0OOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX
(akTOB U UMEIOLIUXCS IaHHBIX C IIEJIbI0 MOTYYEHHS T0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO MCIOJIB30BaTh OMOJIOTMUYECKHE 3HAHUS JUISl pelIeHHs IpoOjeM B
peabHBIX KU3HEHHBIX CUTYALIUsX;

OCO3HAaHME IIEHHOCTUM HAy4YHOM JeSATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOEKTHYIO MU
HCCIIEI0BATENILCKYIO JESITEIbHOCTh MHANBUYaIbHO U B IPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
MIOJIy4EHHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaqMeTHble pe3yabTaThl OCBOEHUS yueOHOro npeaMera «buonorus» BKIIOYAOT: 3HaYUMBbIE
s (GOpPMHUPOBaHMS MHUPOBO33pPEHUs OOYYAIOIMXCA  MEXAUCLUIUIMHAPHBIE (MEXIpPEAMETHbIC)
oOI1eHay4Hble MOHATHSA, OTPa)arolUe LEIOCTHOCTh HAay4YHOM KapTHHBI MUPA U CIEUU(PHUKY METOI0B
MIO3HAHHUS, UCIOJIb3YyEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, sIBIEHUE, MPOLECC, CUCTEMA,
Hay4HbII (hakT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCieloBaHUe, HaOIro/eHue,
U3MEpEeHUe, OHKCIEPUMEHT U Jpyrue); yHUBEpcalbHble YydeOHble JeiicTBUA ([IO3HABaTENbHBIE,
KOMMYHHUKaTHBHBIE, PETYISATUBHBIE), o0ecreurnBaromue GopMupoBaHre GyHKIIMOHATBHON IPaMOTHOCTH
U COLMAIbHON KOMIETEHIMH OOy4aroIMXcs; CHOCOOHOCTh OOy4aroIMXCs HCIOJIb30BAaTh OCBOCHHBIE
MEXJUCIMITIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS M yHUBEpCalbHble y4deOHble JEHCTBUS B
IIO3HABATEIbHON U COLMAIBHOM MPAKTHKE.

B pesynbrate u3yyeHus OMOJIOTMM Ha YpOBHE CpeiHero oOriero oOpa3oBaHus y 00ydaromerocs
OyayT cQOpMHpOBaHBI IO3HABaTEIbHbIC YHUBEpPCAIbHbIE YueOHblE AEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaJbHbIE YU4eOHbIC NEHCTBHS, PETYIATUBHBIE YHUBEpCAJIbHbIC Y4eOHbIE NEHCTBUS, COBMECTHas
NESITENIBHOCTD.

MeranpeaMeTHble pe3yabTaThl OCBOCHUS MPOTPaMMBlI CpeHEro oOLero oOpa3oBaHUs JOJKHBI
OTpaxkartb:

OBJajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH /1ICHCTBUSIMM:

1) 6a3oBble JIOrMYecKHe AeHCTBHSA:



CaMOCTOSITENIbHO  (OPMYJTUpPOBaTH M aKTyaJlU3UpOBaTh ImpolieMy, paccMmarpuBath €€
BCECTOPOHHE;

HCIIOJIb30BAThL IMPU OCBOCHUU 3HAHUMN HpI/IéMBI JJOTMYCCKOI'0 MbIIIJICHUA (aHaJII/I3a, CHHTC3a,
CpaBHEHHUS, KIacCH(PHUKAINHN, 0000IIEHNUS), PACKPHIBATH CMBICI OMOJIOTHYECKUX TMOHATHI (BBIICISTH UX
XapaKTCPHBIC ITPU3HAKH, YCTAHABJIMBATH CBA3U C APYTUMHU HOHSITI/ISIMI/I);

ONpPEEIATh LEIN ACSITEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX JTOCTUKEHUS, COOTHOCUTh
PE3YIbTATHI ACATCIBHOCTH C IOCTABJICHHBIMH LCJISIMU

MCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS J1s1 00bSICHEHHS (PAKTOB M SBJICHUI )KUBOM MTPHUPOIBI;

CTPOUTHL JIOTUYCCKUEC PaACCYKIACHUA (I/IHI[}/KTI/IBHI)IG, ACAYKTUBHEBIC, II0 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH ¥ TPOTHBOPEYHS B pPACCMATPUBAEMBIX SBICHHSX, (OPMYIHPOBATH BBIBOJBI U
3aKJIKOYCHUS;

INPUMCHATE CXEMHO-MOZACIBHBIC CPCACTBA I TMPCACTABICHUA CYHICCTBCHHBIX CBSI3EH W
OTHOIIEHUH B U3Y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a Takke MPOTHBOPEUUH pa3HOTO poja,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabaThiBaTh IUIaH pEUICHUS MPOOJIeMbl C YYETOM aHalM3a HMEIOIIUXCS MaTepUalbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTHUBBI B JACATCIIBHOCTE, OICHUBATHL COOTBETCTBUC PE3YJILTATOB LCIAM, OUCHUBATDH
PUCKHU HOCJ'I@JICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHSX pEAJIbHOIO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICUCTBUS;

pa3BuUBaTh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUU JKU3HCHHBIX HpO6J'IeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBHS:

BJIQJIETh HaBBIKAMHM y4eOHO-UCCIIEJIOBATENbCKOM W TMPOEKTHOM JEesTeNIbHOCTH, HaBBbIKAMU
paszpeleHus npooaeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PELIEHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB [TO3HAHUS;

UCIOJIb30BAaTh  pPa3IMYHbIE BHUJAbI JESATEIBHOCTH MO TMOJYYEHHI0 HOBOTO 3HAHHS, €ro
MHTEpIIpEeTaINH, TPeoOpa30BaHNIO0 U MPUMEHEHHUIO B YUYEOHBIX CUTYallUsSIX, B TOM YHCJIE MPU CO3JIaHUU
y4eOHBIX U COLUATBHBIX TPOEKTOB;

dbopMupoBaTh Hay4yHBIH THUMN MBIIUJICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTh U POPMYIHPOBATH COOCTBEHHbIE 3a7]aul B 00pa30BaTENbHOM IEATEIBHOCTH U AKU3HEHHBIX
CUTYaIUsIX;

BBISIBIISITh MIPUYMHHO-CIICACTBEHHbBIE CBSI3U M aKTyaJU3UpOBaTh 3a/lady, BBIIBUTATh TMIIOTE3Y €&
pelIeHUs, HAaXOIUTh ApryMEHTHI Ui JOKa3aTelbCTBa CBOUX YTBEPXKICHHM, 3a/aBaTh MapameTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ PELICHHS 3a/Ja4dl Pe3yibTaThl, KPUTUUYECKH OILEHUBATh UX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh  LIEJICHANPABICHHBIA MOWCK TMEpPeHOoca CpPEeICTB W  CIOCOOOB JACWCTBUS B
poQecCHOHANBHYIO CPEy;

YMETb MEePEHOCUTH 3HAHUS B TIO3HABATENIbHYIO U MPAKTUYECKYIO0 00ACTH KU3HEIESTEIIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE HJIEH, MpEJiaraTh OPUTHHAIBHBIE MOAX0/IbI U PEUICHUS, CTABUTh MPOOIEMBI U
3a/1auu, JOIMYCKAIOIINE AIbTePHATUBHbBIC PEIICHUSI.

3) pabora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PAa3NUYHBIX UCTOYHHKAX MH(POpMamu (TeKcTe yueOHOro MocoOus, HaydHO-
MOMYJISIPHOM JTUTEparype, OMOIOTUYECKUX CIOBAPSX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHanM3upoBaTh MH(DOPMALNIO PA3TUYHBIX BHIOB U (OpPM MpencTaBiICHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3ampoChl W TMPUMEHATh pPA3NUYHBIE METOAbl TMpPH TOUCKE M OTOOpe
Ounonorudeckoit HHGoOpMaIul, HeOOXOIUMOM sl BHITIOJIHEHUST y4eOHBIX 3a/1a4;



npuoOpeTaTh  OMBIT  HWCHOJB30BaHHUS  HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJOTHH,
COBEpILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO MCIOJIb30BAHUS PA3IHMUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBHIOMPATh ONTUMAIBHYIO (POPMY HpPEACTaBICHUS OMOJIOTHYECKONH MH(POpPMALUU
(cxembl, rpaduku, AMAarpamMMBbl, TAOJIHUIIBI, PUCYHKH H JPYroe);

WCIIOJIb30BAaTh HAYYHBIN A3BIK B KAUECTBE CPEJACTBA MPHU padoTe ¢ OHOJIOrMYecKor nH(pOpMaIHen:
MPUMEHITh XUMHUYECKUE, (PU3NYeCKre U MaTeMaTHYeCKUe 3HAKU M CUMBOJIBI, (hOpMYITbl, aOOpeBHATYDY,
HOMEHKJIATYPY, UCTIOI30BAThH M MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISITHOCTH;

BJIQJICTh HABBIKAMHU PACIO3HABAHWS W 3alIMTHl MH(MOpMaImu, WHHOPMAIMOHHON 0e301acHOCTH
JMYHOCTH.

OgJiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1€HCTBUAMU:

1) o61enue:

OCYIIECTBIISITh KOMMYHHKAIIUM BO BceX cepax >XKU3HU, aKTHBHO y4acTBOBAaTh B JHAJIOTe HIIU
IMCKYCCHH TIO CYIIECTBY OOCYXKIaeMo#l TeMbl (YMEHHE 3a/laBaTh BOTIPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCHTEIIEHO BBITIOJIHEHHS TIpeIaraeMoi 3a/1aud, YIUTHIBATh HHTEPECHl H COTJIACOBAHHOCTH MO3UIIAN
JIPYruX y4aCTHUKOB JIMAJIOTA WM JIUCKYCCHUH);

pacrio3HaBaTh HeBepOAJbHBIC CpEACTBA OOIIEHHS, NMOHUMAaTh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYallMd, YMETh CMATYaTh KOH(IUKTBI M BECTH
MIEPErOBOPHI;

BJIQJIETh PA3JMYHBIMU CIIOCOOAMH OOUICHHWS W B3aWMOJICHCTBHS, MOHUMATh HAMEPEHUS JAPYTHX
JO/IEH, TIPOSIBIIATH YBAXKUTEIBHOE OTHOIIIEHHE K COOECETHUKY M B KOPPEKTHOU (opme POpMyTUPOBATH
CBOM BO3PaXKCHHS,

Pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOIb30BaHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHUMATh M MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAaHIHOW U WHAMBUIYAILHOW paOOTHI TIPU PEIICHUN
OMOJIOTHYECKOW TpoOIeMbl, OOOCHOBBIBAaTH HEOOXOJMMOCTh TPHUMEHEHHUS TPYMIOBBIX (GopM
B3aWMOJICHCTBUS MPH PEIICHUN Y4eOHOH 3a/1a4H;

BBIOMpAaTh TEMaTHKy M METOJbl COBMECTHBIX [JEHCTBHI C Yy4ETOM OONIMX HMHTEPECOB U
BO3MOJKHOCTEH KaKIOTO YiICHA KOJUICKTHBA;

MPUHAMATP [T COBMECTHOM JIEATEIHHOCTH, OPTaHU30BBIBATh M KOOPIUHHPOBATH JICUCTBUS TIO
e€ NOCTMIKCHHUIO: COCTAaBJIATH IUIAH JEHCTBHM, paclpenesiaTh POJH ¢ Y46TOM MHEHUH YYaCTHHKOB,
00CYyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI,

OIICHUBATh KAa4eCTBO CBOETr0 BKJAJAa W KAXKIOTO y4aCTHUKA KOMaH/bl B OOLIMI pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIC MPOCKTHI, OICHHWBATH WJEH C TO3HMIIMA HOBU3HBI, OPHTUHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMUYECKOE IMOBEJCHHUE B PA3JIMUHBIX CHUTYAIUSX, MPOSBISATH
TBOPYECTBO M BOOOPaKCHHUE, ObITh MHUIIUATHBHBIM.

OgJiajieHne YHUBEPCAJIbHBIMY PEeryJsiTHBHBIMH el CTBHSIMU:

1) camoopraHu3zanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIUISl BBISBJICHUS MPOOJIEM U WX PEIICHHs B )KU3HECHHBIX U
YYEOHBIX CHTYaIIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM 1I€JEeBbIE M CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEUCTBUSAX M TOCTYNKaxX IO OTHOUIEHWIO K JKMBOM MpHpOJie, CBOEMY 3JI0OpPOBBIO U 3J0POBBIO
OKpYXXaroInX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATEIbHYIO AEATEIbHOCTb, BBISBIATH IPOOIEMBI, CTABUTh U
(dbopmMynupoBaTh COOCTBEHHBIE 33J]aull B 00Pa30BaTEIbHON IESATEILHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH pEHICHHs NpoOieMbl ¢ Y4ETOM HMMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciIupATh paMKU y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPENOUTECHUN;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;



OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CocoOCTBOBATH (POPMHUPOBAHUIO M MPOSBICHUIO MIMPOKOM 3PYAULIMU B PAa3HBIX 00JIACTSIX 3HAHUI,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLCHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIQJICTh HABBIKAMH IIO3HABATENBHOW pedIeKCHHM KaK OCO3HAHMS COBEPIIAEMBIX ACUCTBUN W
MBICTIMTEIBHBIX MPOIECCOB, UX PE3YIbTATOB W OCHOBAHWH, HCIIOJIB30BaTh MPHUEMBI pedrueKkcuu s
OILICHKHU CUTYalllH, BIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHU)KECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE Ce0sl U APYrUX:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEAOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYIUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeJIoBeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpeameTHBie pe3ynbTaThl OCBOCHMSI CONEpKaHHWs ydeOHOro mpenmera «buosnorus» Ha
yIIIyOJIEHHOM YpPOBHE OPHEHTHPOBAHBI Ha obecriedyeHue MpoOUILHOTO OO0ydeHHs OOydJarommxcs
ouonoruu. OHM BKIIOYAIOT: creuuduyeckue A OMOJIOTMM HaydHble 3HAHUSA, YMEHHUS MU CIOCOOBI
JNEHUCTBUM TIO OCBOCHHIO, WHTEPHPETAMH W TPEeoOpa30BaHUI0 3HAHWUW, BHUABl JEATCIHHOCTH TIO
MOJTYYCHHUIO HOBBIX 3HAHUM U UX IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX, a TAK)KE B PEATbHBIX JKU3HEHHBIX
cutyanusx. [IpenMeTHsie pe3yabTaThl MPEACTAaBICHBI MO FOJIaM U3yYEHHUSI.

[IpeameTHBIe pe3yabTaThl OCBOCHHUsA ydyeOHOro mpenaMera «buosorus» B 10 Kaacce TOJDKHBI
OTpaxarb:

c(OpMUPOBAHHOCTh 3HAHUII O MecTe W POJM OHOJOTUU B CHCTEME ECTECTBEHHBIX HayK, B
(hOpMHUPOBAaHUM €CTECTBEHHO-HAyYHON KapTHHBI MHUpa, B TO3HAHUM 3aKOHOB TNPHUPOJABI U PEIIEHUU
npo0jieM palMOHAIBHOTO TMPUPOIOIOJIB30BaHUS, O BKIAJE POCCUUCKUX U 3apyOeKHBIX YYEHBIX B
pa3BuUTHE OHOJIOTUY;

BIIQJICHHE CHCTEMON OHOJIOTMYECKUX 3HAaHUM, KOTOpas BKIIOYAeT: OCHOBOIOJATarollne
Ouojoruuyeckue TEPMHUHBI U TOHATUA (KHU3Hb, KIJIETKAa, OpraHu3M, MeTadoJIu3M, TOMEOCTas,
CaMOperyJislus, CaMOBOCIPOU3BEACHHUE, HACIEACTBEHHOCTh, HM3MEHUYHMBOCTb, POCT U pPa3BUTHE),
ounosornueckre Teopun (kiaetouHas teopus 1. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas
Teopust HacienctBeHHoctd T. Moprana), yuenus (H. W. BaBuioBa — o LeHTpax MHOroooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IMHO0Opa3us MOTOMKOB MEPBOrO MOKOJICHUS,
pacilernyeH s, YUCTOThl TaMeT, He3aBUCUMOTO HacienoBaHus . MeHens, ToMOJIOTHYECKUX PsIOB B
HacyencTBeHHoU n3menunBoct H. 1. BaBunosa), mpuHIMIBI (KOMIITIEMEHTAPHOCTH);

BIIQJICHUE OCHOBHBIMH METOJaMU HAY4YHOIO IIO3HAHUS, HCIOJb3YEeMbIX B OHOJIOTHYECKUX
UCCIIEIOBAHUSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHUE BBIIETATh CYIIECTBEHHbIE MPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U 3SYKApHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uYucjie OakTepuif, TIpuOOB, pacTeHHIA,
KUBOTHBIX M YEJIOBEKa, CTPOCHMUSI OpPraHOB M CHUCTEM OpraHOB pPAaCTEHH, >KMBOTHBIX, 4YeJIOBEKa,
MIPOLIECCOB KU3HEAECATEIBHOCTH, IMPOTEKAIOIIUX B OPraHu3Max pacTEeHUM, KUBOTHBIX W YEJIOBEKa,
OMOJIOTMYECKUX TMPOIlECCOB: OOMEHa BemlecTB (MeTabonM3M), MPEBpAIICHHUs] SHEPTUU, OpOKEHHS,
aBTOTPO(HOTO MU TeTepOTPOGHOTO THUIIOB MUTAHHS, (OTOCHMHTE3a U XEMOCHHTE3a, MHUTO3a, Meiho3a,
raMeToreHesa, SMOpPUOTEHEe3a, MOCTIMOPUOHAIBLHOTO PAa3BUTHS, Pa3MHOXKEHUS, WHAMBHIYaIbHOTO
pa3BHUTHS OpraHU3Ma (OHTOT'eHe3a), B3aUMO/ICHCTBHS T€HOB, FETePO31Cca, HICKYCCTBEHHOTO 0TO0DAa;

YMEHHE yCTaHABJIMBATh B3aMMOCBSI3U MEXIY OPraHOWAaMHU KIETKH U UX (QYHKIUSMHU, CTPOCHUEM
KIIETOK pa3HBIX TKaHEeW M UX (QYHKIHUSIMH, MEKIYy OpraHaMd M CHCTEeMaMH OPraHOB y pacTEHUH,
KUBOTHBIX M YeJOBeKa M UX (PYHKIHUAMU, MEKAY CUCTEMaMH OPraHOB U HMX (YHKIUSMHU, MEKITY



dTamamu 0OMEHa BEIIECTB, dTAallaMU KJIETOYHOTO IHMKJIA M KU3HEHHBIX IHKJIOB OPraHW3MOB, 3Tanamu
SMOPHOHAIBHOTO Pa3BUTHS, TEHOTUIIOM M (PEHOTUIIOM, (PEHOTHIIOM H (haKTOpaMH Cpebl OOUTAHUS;

YMEHHE BBISBIISATH OTIMYUTEIHHBIC TIPU3HAKHN KUBBIX CHUCTEM, B TOM YHCIIE PACTCHHH, KUBOTHBIX
1 4eJI0BEKa;

YMEHHUE HCIIONb30BaTh COOTBETCTBYIOLINE AapryMEHThI, OHOJIOTHYECKYI0 TEPMHHOJIOTUIO U
CHUMBOJIMKY JUISI TOKa3aTeIbCTBA POACTBA OPIaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII;

YMEHHE pemiaTh OWOJIOTMYECKUE 3a/Iad¥, BBISIBIATH HMPUYUHHO-CIICACTBEHHBIC CBS3H MEXKIY
HCCIICTyeMBIMU OWOJIOTUYECKUMU TPOLIECCAMU W SIBJICHUSIMH, [eJIaTh BBIBOJBl M TIPOTHO3BI Ha
OCHOBAHHU TIOJTY4EHHBIX PE3yIbTATOB;

YMEHHE BBIMOJHATH JJAOOPATOPHBIE M MPaKTHYECKHE paboThI, cOOII0ATh MpaBMiIa Ipu pabdoTe C
y4eOHBIM | J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THIOTE3bI, MPOBEPATh UX IKCIICPUMEHTAIBHBIMH CpPEACTBAMH, (HOPMYIUPYS
1eJTb UCCIICIOBAHMSI, aHAJTM3UPOBATh MOJTYYEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

yMEHHE y4acTBOBATh B yUeOHO-UCCIIEI0BATENHCKOM pabOTe MO0 OMOJIOTUH, SKOJIOTUHA U METUIIMHE,
MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W MyOJIMYHO TIPEACTABIATH MOJTyYCHHBIC
pe3yIbTaThl HA YICHHYECKUX KOHPEPEHIINSX;

YMEHHE OICHMBATh JTHUYECKHE ACTIEKTHl COBPEMEHHBIX HCCIEIOBaHHWA B 00JacTH OHOJOTHH H
MeIUIMHBI (KIOHUPOBaHWE, MCKYCCTBEHHOE OIUIOJIOTBOPCHHE, HAINpaBlIeHHOE W3MEHEHHWE TeHOMa W
CO3/IaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBHIOOp Oyaymieid mpodeccuoHambHON ACSITEIBPHOCTH B
oOmact OWOJIOTHH, MEIWIMHBI, OWOTEXHOJOTHH, BETEPHHAPHH, CEIICKOTO XO3SICTBA, MHIICBOU
MIPOMBIIUICHHOCTH, YIITYONSITh TMO3HABATEIbHBI HWHTEPEC, HAIPABICHHBIM Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH TpPOPEecCHH W TPOJOIDKEHHE OHMOJIOTHYECKOTO O00pa30BaHUS B OpTaHU3AIMIX
cpemHero npodeccuoHaIBLHOTO M BRICIIIETO 00pa3oBaHUsI.

[IpeameTHBIC pe3yabTaThl OCBOCHHUsA ydyeOHOro mpenMera «buosorus» B 11 Knacce TOJDKHBI
OTpaxarb:

cOpMHUPOBAHHOCTh 3HAHUII O MecTe M POJM OUOJIOTUM B CHUCTEME €CTECTBEHHBIX HAyK, B
(hopMHUPOBAaHUM COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTHHBI MUpA, B MO3HAHUM 3aKOHOB MPHUPOJBI U
PEIICHUH 3KOJOTHYECKHX MpoOJIeM dYeloBEYeCTBa, a TAaKKe€ B PEIICHUU BOIPOCOB PAIlOHAIBHOTO
MIPUPO/IOIOIIBE30BaHuUS, U B OPMUPOBAHUU [IEHHOCTHOI'O OTHOILIEHHUS K MPUPOJE, OOIIECTBY, YEIOBEKY,
0 BKJIaJIe POCCUICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH;

YMEHHE BJIAJIETh CHUCTEMON OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYACT OIpEAeieHUs] HU
MMOHMMAaHHE CYIIHOCTU OCHOBOIIOJIATAIONIMX OMOJIOTMYECKUX TEPMHUHOB U MOHSATUH (BUI, SKOCHUCTEMA,
ouocdepa), Ouosormveckue Teopuw (dBojonroHHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOpHUS
spomonun), yuenus (A. H. CeBeprioBa — o myTsx u HampaBieHUsx sBoionnn, B.U. Bepraanckoro — o
o6uocdepe), 3akoHbl (reHetudyeckoro papHoBecus x. Xapau u B. BaitnOepra, 3apoabIieBoro cxoJcTea
K. M. bopa), mpaBuna (mMunumyma FHO. JIuOuxa, 3KOJIOTHYECKON MNUpaMHAbI SHEPTUHU), THIOTE3bI
(runote3a «mupa PHK» Y. I'mnbepra);

YMEHHE BJIa/IeTh OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HAHUS, UCIIOJIb3YEMBIMH B OMOJIOTHUECKUX
UCCIIEIOBAHUSAX KUBBIX OOBEKTOB M KOCHUCTEM (OMHUCAHME, U3MEpPEHHEe, HAOII0JCHUE, SKCIIEPHUMEHT),
crioco0aMHu BBISIBJICHHS U OIIEHKU aHTPOTIOT€HHBIX U3MEHEHUN B TIPUPO/IE;

YMEHHUE BBIJCIATh CYLIECTBEHHbIE NMPHU3HAKH: BHJOB, OMOTE€OIIEHO30B, SKOCUCTEM M OHOCHEpHI,
CTaOMIM3UPYIOUIET0, IBMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO0 OTOOpa, aiomaTpuyeckoro u
CUMIATPUYECKOTO BUA000PA30BaHMs, BIUSHUS ABMKYIIUX CHJI SBOJIONUH HA T€HOMOH MOMYINISIIHNH,
MPHUCTIOCOOIEHHOCTH OpPraHU3MOB K cpele OOWTaHus, 4YepeNOBaHHS HaNpaBlIEHUI HBOIIOLNH,
KpYroBOpPOTa BEIIECTB M MOTOKA SHEPTHH B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aMMOCBS3M MEXJy IMPOIECCAMH HBOJIOLUWHU, IBWKYIIMMH CHIAMHU
aHTPOTIOTeHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIATH OTIIMYUTEIbHBIC IPU3HAKU KUBBIX CUCTEM, IPUCTIOCOOIEHHOCTh BUIOB K Cpeie
oOuTaHusi, aOMOTUYECKUX U OHMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBS3€H OpPraHU3MOB B
cooO11ecTBax, aHTPOTIOT€HHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH;



YMEHHUE HCIOIb30BaTh COOTBETCTBYIOUINE AapryMEHThI, OHOJIOTHYECKYI0O TEPMHHOJIOTUIO U
CUMBOJIMKY JUI J0Ka3aTelIbCTBAa POJCTBA OPraHW3MOB Pa3HbIX CUCTEMATUYECKUX T'PYII, B3aUMOCBSA3U
OpraHM3MOB M cpeAbl OOWTaHUS, €IMHCTBA YEJIOBEYECKMX pac, HEOOXOOUMOCTH COXpaHEHHUS
MHOT000pa3usi BUJIOB U SKOCUCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPHPO/IBI U YEIOBEUECTBA;

yMEHHUE pelmarh OWOJIOTUYECKHE 3a]laud, BBISBIATH MPUYHMHHO-CICICTBEHHBIC CBSI3U MEXIY
UCCIIEAyeMbIMH OMOJIOTUYECKUMHU TPOIIECCAaMU M SIBJICHUSMH, JIeNaTh BbIBOJABI W IPOTHO3BI HA
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJIHATH JJAOOPATOPHBIE M MPAKTHYECKHE paboThI, coOM0NaTh MpaBmiIa Ipu paboTe ¢
y4eOHBIM | J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPATh UX SKCHEPUMEHTAIBHBIMH CPEICTBAMH, (POPMYIUPYS
1L[eJ1b UCCIIEI0BAaHUS, aHAJIM3UPOBATD MOJIyYEHHBIE PE3YIbTAThl U JA€TIaTh BHIBOJbL;

yYMEHHE y4acTBOBATh B yU€OHO-MCCIIEA0BATEICKOM pabOTe 10 OMOJIOTHH, SKOJIOTHH U MEJIUIIUHE,
MPOBOAMMONM Ha 0a3e IMIKOJBHBIX Hay4yHBIX OOIIECTB, W MYOJUYHO MPEACTABIATH IOTY4YEHHbIE
pe3yNbTaThl Ha YYEHUUECKUX KOHPEPEHLUSAX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MIPOUCXOKACHNUHN KU3HU, UETIOBEKa U YEIIOBEYECKUX pac,
0 MPUYMHAX, MTOCJIEICTBUAX U CIOCOOaX MpeJOTBpalleHUs ITI00aIbHBIX U3MEHEHU B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayimiel mnpodeccuoHanbHON ACSITEIBHOCTH B
obnacTu OHOJIOTMH, HKOJIOTHUH, TPUPOIOIOJIB30BAHUS, MEIUIUHBI, OWOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPUHU, CEIbCKOTO XO35ICTBA, NUINEBON MPOMBIIUIEHHOCTH, YIAyOIsTh MO3HaBATEIbHBIN
WHTEpEC, HAMpaBIICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH mpodeccuu W TMPOJIODKEHHE
Oouosnoruuyeckoro oOpa3oBaHHs B OpraHH3alMsIX CpeaHEero Mpo¢ecCHOHAIBLHOIO U BBICHIETO
o0OpazoBaHwUsI.

Cea3b padoyeil nporpaMmbl o 0HOJIOTUM ¢ padoveil MPOrpamMmMoii BOCIIUTAHUS

Peanu3zanust BocnuTaTeIpHOTO MOTEHIIMANIA YPOKa IIPEAoiaraeT cleayromie Buabl U (Gopmbl
COBMECTHOM JEATEIbHOCTHU Ie1arora 1 00yJaronuxcs:
. ofOecrieueHre YCIOBUM JUIs AaKTHUBHOTO BKJIIOYEHHUS OOYYaromMXCsi B JIEATEIbHOCTD,
OpraHM3yeMyI0 y4YUTeJIeM Ha YypOKe, NPUBJICUYECHUS WX BHUMaHHS K OOCYXJaeMOW Ha YpOKe
nH(pOpMallUY, aKTHUBU3ALMU HMX IMO3HABATEIBHOW NEATENBHOCTH, OOpallleHus K JUYHOMY OIBITY
YYEHUKOB
. OpraHu3aiys Ha ypoKe aKTHBHBIX (OpM pabOThl C y4YECHHKaMH, MO3BOJSIONIMMH B TOM
YHClie COOTHECTH COOCTBEHHOE OTHOIICHHE K paccMaTpUBaeMbIM Ha YpPOKE BOIpocaM ¢
OTHOIIEHMEM K HHUM JIpYyIHMX JeTeil, CBEepPCTHHUKOB, CHOCOOCTBYIOIIMX  HaJaKMBaHHUIO
MEXJIMYHOCTHBIX OTHOLIECHHUH B KJlacce, MPUOOPETEHUIO OTbITa KOHCTPYKTUBHOTO AMAJOra, paboThl
B KOMaH/Ie
. MPUMEHEHHE Ha YpOKax TaKWX aKTHBHBIX (opM paboThl Kak ydeOHass IUCKyCCHs,
BUKTOPHHA, HACTOJIbHAS UTPa, POJieBasi UTpa, y4eOHBII MPOEKT

® IPOBCACHUC «BOCIIUTBIBAIOIINX YPOKOB» — YPOKOB C BOCIHHUTBHIBAIOIIHWM COJACPIKAHUCM,
TaKUM, KOTOPOC H06y>1<z[ano OBl IIKOJIbHUKOB 3aAyMaThbCsl O ICHHOCTAX, HPABCTBCHHBIX BOIIPOCAX,
KHU3HCHHBIX HpO6J'IeMaX

® YCTAHOBJICHUC JOBCPUTCIIbHBIX OTHOIIICHUH MCKAY Yy4YuTCIEM MU C€ro YyuCHUKaMU,
CHOCO6CTByIOH_II/IX IMO3UTUBHOMY BOCIIPUATHUIO YHAIIIUMHUCH Tpe6OBaHHI>'I u HpOCB6 YauTECIA
° HO6y>K,Z[eHI/Ie IIKOJIbBHUKOB K CO6J'IIO)1€HI/IIO Ha YpPOKE O6I_I_IerI/IHSITLIX HOpM IIOBCIACHUA,

IpaBHJia O6H_[6HI/I$I CO CTaplmInuMu (y‘II/ITeJ'I}IMI/I) U CBCPCTHUKaMU (IJ_IKOJ'IBHI/IKaMI/I), MMPUHIUIIBI
y‘le6H0fI AUCHUIIIMHBI 1 CaMOOpPTaHru3allnn

° MNOOIIPCHUC HHTECPECA K MPEAMCTY (HpeHMeTHOﬁ O6J'I8.CTI/I), MMPOABJICHHOI'O Y4YaCTHEM B
MCPOINPUATHAX U KOHKYPCaX, COOTBECTCTBYIOIHUX COACPIKAHUIO yqe6H0r0 npeameTa
® Pa3BUTUC KOMMYHHUKATUBHBIX HABBIKOB Y4YCHUKA: HY6J'II/I‘-IHOFO BBICTYIUICHUA TICPEH

OOJIBIIION ay,Z[I/ITOpI/IeI‘;I, APTYMCHTHUPOBAHHUA U OTCTAMBAHUA CBOGH TOYKH 3pC€HUd, OTBCTOB Ha
BOIIPOCHI CBEPCTHUKOB U B3POCIIbIX, Y6G)KJICHI/IH APYyTrux B CBOEM MpaBoOTC

° HWHUITUUPOBAHUC n noaacpIKkKa HCCIeI0BaTEIbCKOM JACATCIIBHOCTHU IIKOJBHHUKOB,
oOecreueHre BO3MOKHOCTH HpI/IO6pCTeHI/I$I HaBbIKOB CaMOCTOSATCIIBHOT'O PCHICHUSA TCOPCTHYCCKUX
HpO6JICM, HaBbIKOB TCHCPUPOBAHUA U O(pOpMJ]eHI/IH COOCTBEHHBIX Hﬂeﬁ, HaBbIKa YBaKUTCJILHOT'O



OTHOIICHUS K UY>KUM HUJCAM

. CO3JaHME TPOOJIEMHBIX CUTYyallud, (OPMUPYIOIMIMX TOTOBHOCTh IIKOJBHUKA K
BBIOOPY Mpodeccuu
. KOHTPOJIb YCIIEBAEMOCTH, IMOCEIIAEMOCTH, KauecTBa M CTAOMJIBHOCTH BBIIOJIHEHHUS

JOMAIITHUX 3a/laHui, ypOBHS pPabOTOCMOCOOHOCTH, HAIMYUS U COCTOSHHS y4eOHBIX
MIPUHAUIC)KHOCTEH, BHEIITHETO BHUJIA O0YJAIOIINXCS



TEMATHUYECKOE IIVTAHUPOBAHMUME

10 KJIACC
KoauyecTBo 4acoB DJIEKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnueckue
NporpamMmsl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbie cCUCTEMBI U WX U3yUCHUE 1
3 Buonorus kinerku 2 0.5
4 Xumuueckasi OpraHu3amus KIeTKH 10
) Crpoenne u QyHKIIUU KIETKA 8
6 OOMeH BelIecTB U MPEBPAIEHHE YHEPTUN B 9 1
KJIETKE
7 HacneHCTBeHlfa;I nH(pOpMAaIUs 1 9 1 05
peanuzanys e€ B KIETKe
JKU3HEHHBIN LUK KIIETKA 6 1 1
Crpoenne 1 pyHKIIHH OPTaHU3MOB 17 15
10 PasmHOKEHHE U pa3BUTHE OPraHU3MOB 8 1 15
1 I'enernka — Hayka O HaCIEICTBEHHOCTH H 5 05
M3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1
14 I'enernka gyenoBeka 3 0.5
15 Cenexuust opraHU3MOB 4 1
16 buoTexHonorus u cuHTETUYECKAst OMOTIOTHS 4
17 HOBTOPCHI/IG, 0000mIeHNe, CUCTEMaTH3AIUS 1 1
3HAHHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 13




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypest
1 3aporkIeHNE U PA3BUTHE YBOJIIOIIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIHs U €€ pe3yabTaThl 14 2
MaxkpoaBostonus 1 €€ pe3yinbTaTbl 6 1
4 [TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha 15 1 15
3emie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 1 0.5
C OKpYXarollen cpenou
Opraau3Mebl ¥ cpesia 0OUTaHUS 1 15
DKOJIOTHS BUJIOB U TOIMYJISIIII 0.5
9 DKO0JIOTHS COOOIIECTB. DKOJIOTHYECKIE 12 1 05
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek U OKpyKarolas cpeaa 1
12 HOBTOPSHI/IG, o0o011eHue, cucreMaTi3anus 3 3
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 7.5




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

BI/IOJ’IOFI/IH KaK KOMIIJICKCHAasA HayKa 1 KakK
4aCTh COBPEMEHHOTO OOITECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHu3aluAa )XUBBIX CUCTEM

HcTopus OTKPBITHS U U3Y4EHUS KIETKU.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
«3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUYTUPOBAHUE,
[T1IP)»

0.5

XUMHUYECKUH COCTaB KIIETKH

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH — OCIIKH.

JIaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB ¢ IOMOIIBIO KaUeCTBEHHBIX
peaxkuuin»

0.5




CoiicTBa, K1accupuKays U GyHKIHIH

) 0eKoB
10 Oprannydeckue BenecTBa KIeTKH —
YTJIEBO/IbI
11 Oprannydeckue BenecTBa KIeTKH —
JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlabopaTtopHnas pabota «lccnenoBanue 05
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue
nykseosunrpudocedarsr (HTD)
14 Cexsenuponanue JJHK. Metoabl
T€HOMHUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU
15 MeTtompl CTPYKTYpPHOU OHOJIOTHN
16 Tuner knetok. [IpokapuoTrdeckas KieTka
CtpoeHue s3yKapuoTHYECKON KIIETKHU.
17 [IpakTueckas padota «3ydeHne cCBOMCTB 0.5
KJIETOUHOI MeMOpaHbI»
18 [ToBepxXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.
19 [Ipaktuueckas pabora «3ydyenue 05
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKaX»
[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:
20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 05

pa60Ta «HccnemoBaHue IIa3MoIn3a U
ACTUIaA3MOJIN3a B PACTUTCIIbHBIX KIICTKAX»




21

HememOpanHbIe OpraHOU/IbI KJIETKH

22

Crpoenue u GyHKIUH S11pa

23

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpraHU3MOB»

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIHSL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemiecTB. JJaboparopHas padoTa
«M3ydeHune KaTaTuTHIECKOH aKTHBHOCTH
(hepMeHTOB (Ha mpuMepe aMuiIasbl WK
KaTaJiasbl)»

25

@epMeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas
pabota «M3ydyenue hepMeHTAaTUBHOTO
pacilernieHus IepoKCHaa BOJOpoIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOphI ¥ OCIKU-UHTUOUTOPDI

27

ABTOTpOGHBII THII 0OMEHA BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas padoTa
«CpaBHeHHE MPo1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AHa’poOHBIE OpraHn3Mbl. Buasl OposkeHus.
JlaGopatopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOXKEHUS U IBIXAHUS

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa




DHeprusi MEMOPaHHOTO TPaIUCHTA

32 1potoHoB. Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI
33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucioT. Pois
pubocom B OMocuHTe3€e Oenka
37 Opranu3anys TeHOMa y IPOKapHoOT U
AYKapHOT
38 MonexymsipHbIe MEXaHU3MBI IKCTIPECCHA
TCHOB y DYKapHuOT
Bupycsl — BHEKIIeTOUHBIE (POPMBI JKU3HU H
39 obnuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3nanue Moy BUpyca
40 BupycHble 3a0601eBaHus YeIOBEKa,
KUBOTHBIX, PACTEHUN
41 HanorexHosornu B OMOJIOTUY U MEIULIMHE
42 ’Kv3HEeHHBII UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIETKH — MHUTO3
Tumns! kietok. KaproknHes 1 IUTOKUHES.
46 JlabopatopHas pabota «HaGmoeHue 05

MUTO3a B KJIE€TKaX KOHYMKA KOPEeIIKa JIyKa
(Ha TOTOBBIX MUKpOTIpEnapaTax)»




47

Perynsanus ;kM3HEHHOTO LIUKJIA KJIIETOK

48 OpranusMm Kak eMHOE LIEJI0e

49 Txanu pacrenuii. JlaboparopHas padoTa 05
«M3ydyeHne TKaHEeH pacTCHUIN '
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlabopaTtopHnast pabora «3yyeHue Tkanen 0.5
KUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

o1 pabota «M3ydyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB

55 [IuTanue MO3BOHOYHBIX KUBOTHBIX.
[MumeBaputenbHas cucTeMa 4eaoBeKa

56 JlpIxanue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeloBeKa

58 TpaHcHOpT BEIIECTB y OPraHU3MOB

59 KpoBenocHas cuctema mo3BOHOUHBIX
KUBOTHBIX U YeIIOBEKa

60 Brigenenue y opraHusmMoB

61 3amura y OpraHu3MoB

62 NMMyHHas cuctema 4enoBeka

63 PaznpaxkxumocTs U perynsmuus y
OpraHU3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs




CUCTEMA )KMBOTHBIX U YCJIOBCKA

65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIaboparopHas paboTa
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
TOTOBBIX MHKPOIIpEIIapaTax»

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTC€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrIsiBIeHHe
MIPHU3HAKOB CXOJCTBA 3apO/IbIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHue 1 pa3BUTHE pACTCHUM.
JlaboparopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U pa3BUTHUA
TCHCTUKU KaK HAYKN

74

OcCHOBHBIE IOHATHS U CUMBOJIbI T€HETHKH.
JlaGopaTtopHnas pabdota «JIpo3odwuiia kak
00BEKT FeHETUYCCKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MoOHOTHOpUIHOE
ckpemrBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaToB MOHOIMOPUHOTO

0.5




CKpeuIBanus y Apo30Quist"

HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKPCIIMBAHUS

77 Amnanusupyrouiee ckpeniuBanue. Hernomnnoe 1
JOMHHHAPOBAHHE
JurnbpuHoe CKpelnBaHue.

78 [Ipaktuueckas padota «13yuenue 1 05
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y ApO30(HITBI»

79 [{uToTorHYeCKrEe OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS

80 CrerieHHOE HacJIeJJOBaHHE MTPU3HAKOB 1

81 XpOMOCOMHasi TEOPHSI HACTIECTBEHHOCTH 1

82 I'eneruka mona 1

83 T'eHoTHn Kak 11eJI0OCTHAS CUCTEMA 1

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHHid, ’KUBOTHBIX U YEJIOBEKa

85 MN3MeH4YnBOCTb MpU3HAKOB. Bribl 1
W3MEHUYUBOCTH

86 MoaudukanroHHass K3MEHUYUBOCTh 1
BapuanmonHslii psa v BapuauoHHas
kpuBas. JlaboparopHas paboTa

87 «HccnenoBanre 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHYUBOCTH. '
[TocTpoeHue BapuaimoHHOTO psa U
BAPUALIMOHHON KPUBON»

88 I'enoTunuyeckast U3MEHYUBOCTb. 1

KomOuHaTBHAsS H3MEHYHUBOCTD




89

MyranuoHHast U3MEHUYHUBOCTb.
[Ipaktuyeckas padora «MyTtanuu y
po30¢ sl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpoIiecca.
OnureHeTHKa U SIUT€HOMUKA

91

I'enetnka yenoBeka. [Ipakrnyeckas pabora
«CocTaBiieHHE U aHATTU3 POJIOCIOBHOM»

0.5

92

Metoapl MEAUIIMHCKOI T'eHETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU I'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPO] TOMAITHUX
YKHUBOTHBIX)»

0.5

95

MeTomp! ceneKIIMOHHON pabOTHI.
JlaGopaTtopHas pabota «/3ydeHue MeTo10B
CEJICKITUU PaCTCHUI

0.5

96

JlocTrKeHUs CeNEeKIIMU PACTEHUI 1
)KUBOTHBIX. [IpakTHueckas padoTa
«IIpuBUBKa pacTeHHI»

97

COXpaHCHI/Ie, HU3YUCHHUEC U UCIIO0JIb30BAHNC
TCHCTUYCCKUX PECYPCOB

98

buoTtexHonorusa xak HayKa 1 0Tpaciib
IIpOU3BOJCTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OcHoBHBIC HaIlTpaBJICHUA CHUHTETUYECKOH




OUOJIOTUU

100 XpoMOCOMHasi U TeHHAsI WH)KEHEPUs 1
101 MenunuHcKiue OHOTEXHOIOTUH 1 1
PezepsHbiit ypok. [loBTOpeHue,
102 . 1 1
000011eHNe, CUCTEMATH3AINS 3HAHAI
OBHIEE KOJIMYECTBO YACOB I1
. oI CTBO HACOB IO 102 10 13.5

[TPOTPAMME




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBHOKylye CHIIbl ABOJIFOIMA BUIOB 110 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBII 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — s3neMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopaTopHas 1 05
pabora «BblIsiBIeHuE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DnemMeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdexr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30ma0uu nonyssuui: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMINN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHNYECKOM
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnas padota «M3ydenue u 05
OTIMCAHUE NCKOIIAeMbIX OCTATKOB APEBHUX
OPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
9BOJIOLIUU
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIBI 3BOJIIOIHH
39 pactutenbHoro Mupa. [Ipakrndeckas 05
pabora «3yyenue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIIOBY
33 OCHOBHBIE ATaIbl BOJIIOIMH )KUBOTHOTO
MHUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 paboTa «M3ydyeHue ocodbeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHnas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsl. [IpakTrdeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTaiui 4eJI0BeKay

49 MeX TUCIUTUTMHAPHBIE METOIbI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHas padora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

52 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeJoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropbl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temmneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0.5
MIPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO
TEMIEPATypbI»
AbGuoTtndeckue (haxkTopsl. BiaxxHOCTh Kak

56 skosioruueckuii akrop. Jlaboparopuas 1 05
paboTa «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotndeckue GpakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIraHU3MOB B cpejie 1
obuTaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIINAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKHBAHHS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrmocoOneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BelecTB U MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktndeckas pabora 05
«M3ydenue u onrcanue ypoosKOCHCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TIOMYJISITHOHHOM U
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuieranerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
orocdepsl

86 KpyrosopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIH

88 YcToitunBoCcTh OMOChepsl

89 DKOJOTUYECKHE KPUZHUCHI U UX TPUYHHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpONIOTeHHOE BO3/IEHCTBHE Ha
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1 1
pa3zHooOpa3us 3emiu

95 Oo606menne no Teme «MHUKPOIBOIIOIHS U 1
e€ pe3yabTaThD»

96 O6061menue o reMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o treme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o01menue mo Teme «IKOJIOTHS — HayKa O 1 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI
O606menue mo teme «brocdepa —

102 1 1
ryio0abHast 3KOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 10 75

I[TPOTPAMME




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

MMPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1IJI1 YYEHUKA

buonorus. buonorudeckue cucremsl u nporeccsl, 10 kirace/ Tepemos A.B., ITerpocosa P.A.,

O6mectBo ¢ orpannueHHOM 0TBEeTCTBEHHOCTHIO « MOl MHEMO3UNHA»

* buosiorus. buonoruueckue cucremsl u npotecceol, 11 knace/ Tepemon A.B., Ilerpocosa P.A.,

O6mectBo ¢ orpannueHHoM oTBeTcTBEHHOCTHI0 « IO MHEMO3NHA»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

buonorus. Meronndeckoe mocodue ms yaurens, 10-11 xmacesl/ Tepemos A.B., [letpocoBa

P.A., OGmecTBO ¢ orpannueHHO#M 0TBeTCTBEHHOCTHIO « 1Ol MHEMO3MHA»
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://fcior.edu.ru

http://bio.1september.ru
http://www.sbio.info
http://www.eco.nw.ru

Kypunan «buosorus»bio.1lsept.ru
BHemkoanLHasg YKoJI0russWWwW.eco.nw.ru



https://vk.com/away.php?to=http%3A%2F%2Ffcior.edu.ru&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fbio.1september.ru&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.sbio.info&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.eco.nw.ru&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fbio.1september.ru
https://vk.com/away.php?to=http%3A%2F%2Fwww.eco.nw.ru
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