MHUHHUCTEPCTBO ITPOCBEIEHUSI POCCUMCKON ®EJIEPALINNA
MunwucrepcTBo o6pasosanus Karmaunrpanckoi o6macTy
MO «Cnasckwuit MysuIHIANBHBI OKpyT KamHHHHrpanckoi 06acTuy
MBOYVY «Tumupssesckas COILI»

PACCMOTPEHO COI''TACOBAHO
Metonudeckum o0beuHEEREM 3amecTuTeNh JMpPeKTOpa
y4uTeNIeH mpeameron o YRP:
€CTECTBEHHO-MaTeM. ITHKJIa SpocnaBueBa MLA.
Pykosommrens MO: poroxoi Nel

3y6anpona K.C. or «31» 08 2023 r. »

ITpoToxoun Ne 1
oT «31» 08 2023 r.

PABOYAS ITPOTPAMMA
(ID 1948949)
y4edHoro npeamera «buosorns. Yriay0aénnplii ypoBeHb»
Jutst obyyarormmxcst 10-11 ximaccos
Ha 2023-2025 yueGHbIif rox

CocraButens: Autponosa Enena MuxaitioBna —
y4uTENh OHOOTHH

. Tumupszeso 2023 r.



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yae6HOMY Tipeamety "buonorus” (manee - OMoIOTHs) HA YPOBHE CPETHETO
obmero obpazoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-3
«O06 obpazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konmenuuu mnpenogaBaHus
ydaeOHoro npeamera «bHoIorus» U OCHOBHBIX TMOJIOKEHUN (eaepanbHOi pabodeil mporpamMmsl
BOCTIMTAHHUS.

VYyeoOnsiii npeametr  «buosorus» yriayonénnoro ypoBHs u3ydeHus (10—11  kmaccern)
SIBIISIETCS OJTHUM M3 KOMIIOHEHTOB IpeIMeTHOW o0nactu «EcTecTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao monoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC MPEIMEThI, H3y4aeMble Ha
yIIIyONnEHHOM ypOBHE, SIBISIOTCS COcOOOM muddepeHnrannu o0ydyeHus Ha YpOBHE CpPEIHEro
o0miero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTH MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
cpemHuUM OOIINM, CpeIHHM MPOPECCHOHANBHBIM M BBICIIIMM O0pa3oBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIlICHUE
00pa30oBaTeNbHbBIX, BOCIIUTATEIBHBIX M PAa3BUBAIOIINX 3aJa4, CBSA3aHHBIX ¢ MpodopueHTanuei
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH HAy4YHOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIMIIMHOM, SKOJOTUEH, IMCUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma mo yue6HOMY mipeameTy "buonorus" na€r mpencraBieHue O UEIH U 3aa4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapUaHTHOE) TPEAMETHOE COJCpKAHHWE, €r0 CTPYKTYPHPOBAHHUE IO pas3jeiiaM M TeMaw,
pacnpeziefieHue 1o KiiaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OHOJOTHH peann30BaH MPUHIIMII
IPEEMCTBEHHOCTH C H3yYe€HHEM OHOJOrMH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMaTpHBAeTCS  HAIMPaBICHHOCTh Ha  MOCIEAYIOIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWHA, OPHUCHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS], IPEICTABICHUNA O 3I0pOBOM 00pase >KM3HH, Ha
BOCTIUTaHHE OEPEKHOTO OTHOIICHUS K OKpPYKAIIIeH NpUPOTHOW cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buonorus» B peanu3anuu
tpeboBanuii ®I'OC COO k mIaHUpyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U HPEIMETHBIM
pe3ynprataM oOyueHus U B (OPMUPOBAHUU OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIHHOM
JEeSATENIbHOCTH OOYyYalolMXCsl MO0 OCBOEHHUIO COJEpXKaHUS OMOJIOrMYecKkoro oOpa3oBaHUS Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYueOnbiii ipeamer «buonorus» Ha ypoBHE cpeaHero odmiero oOpa3oBaHUsS 3aBepIIacT
Ounonoruveckoe o0pa3oBaHKE B MIKOJE U OPUEHTHPOBAH Ha paCIIMpPEHUE U yriIyOJieHne 3HaHUN
0o0ydJaronuxcsi O >KUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHOJIOTHH,
HMOPHUONIOTUN W OMOJOTUU PA3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJIOTHUH, IBOIIOLHMOHHOTO
YUEHUS U IKOJIOTHH.

Nzydenue yuebHoro npeamera «buonorus» Ha yrayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOIIUXCS K TMOCIEIYIONIEMY MOJIYYSHUI0 OMOJIOTHYECKOTO 00pa3oBaHUs B
By3aX M OpPraHM3aIMsIX CPEJAHEro MpodeccHOHANbHOrO 00pazoBaHus. OCHOBY €ro COJEpIKaHUs
COCTaBJISIET CHUCTEMa OWOJOTHYCCKUX 3HAHUH, TMOJYYEHHBIX MPU H3YYCHHH OOYUYAIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/eJioB OHOJIOTMU HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTYy4arOT pa3BUTHE. Tak, pacIUpeHbl U YIiyOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKMUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
00X 3aKOHOMEPHOCTSX JKW3HH, JOIOJHHUTEIHHO BKJIFOYCHBI OWOJIOTMYECKUE CBEICHUS
MPUKIATHOTO M TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
nocjeayomero Beidopa npodeccun. BozMokHa TakkKe MHTETpaIis OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TIOTYYCHHBIMU 00YUaIOIIUMUCS TIPH U3y4eHUU (DPU3UKHU, XUMUH,
reorpaduy ¥ MaTeMaTHUKH.



CrpykTypa mporpamMmbl 1o yueOHOMYy mnpenmery "buonorus" orpaxkaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuio Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 Kkimacce M3ydaroTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUUU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydarommxcs Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi 3BOJIOIMOHHOE YY€HHUE, OCHOBBI SKOJIOTHH U
yuenue o 6uocdepe.

YueOuplii mnpeamer «buonorus» mnpuszBaH OOECHEUUTh OCBOCHHE OO0YYArOIIMMHCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLUMIIOB W IpPaBWi, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HaHUW O CTPOCHHUU, MHOTO0Opa3uu U
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJISAIUN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIICJOBAHUAX B OHOJOTUU, MPUKIATHBIX AaCIEKTax
Ouonornyeckux 3HaHWi. [ pa3BUTHS W MOAJEpKAaHUS WHTEpeca 00ydaromuxcsi K OMOJIOTHH
HapsIly CO 3HAYUTEIbHBIM 00bEMOM TEOPETHUUECKOI0 MaTepuaia B COACpPKaHUH MTPOrPaMMBI IO
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Lenp u3yuenus: yue6Horo npeamera «buonorus» Ha yrmyOiaEéHHOM ypoBHE — OBJaJieHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPTraHU3aIllMH IKHBBIX CHUCTEM
pa3HOro paHra v NpHOOpeTeHUEe YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (HOPMUPOBAHUU MHTEpEca
K omnpeaenéHHol 001acTh MpoPeCCHOHATBHON NEATEIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOPY y4eOHOro 3aBeIeHuUs ISl IPOAOHKEHUS OMOJIOTHYECKOro 00pa3oBaHusl.

Joctuxenue nenu usydeHus: yueoHoro npeamera «buonorus» Ha yriyO0i€HHOM ypoOBHE
oOecrneunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

OCBOCHHE OOYYAOIIMMHCS CHCTEMbl  OHWOJOTMYECKMX 3HAHW: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHsX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyyHYI0 KApTUHY MHpa; O CTPOCHMHHU,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJOTUYECKHX CHCTEM (KIJIETKa, OpraHu3M, MOMYJSIus, BU]L,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOoJIOTHH;

O3HAKOMJICHHE  OOyyaroumxcsd C  METOJaMHU  TIO3HaHMsSI ~ KUBOW  IPHUPOJIBI:
UCCIIEI0OBATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISPHOM M KI€TOYHOW OMOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUN U CUHTETHYECKOMN
OuoNorny,  MaJeOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Mpupoie (HaOmoleHHEe, U3MEpEeHHE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHUE OOY4YaIOIIMMUCSH YMEHUSIMU: CaMOCTOATEIbHO HAaXOJAWUTh, AHAIM3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMAIINIO; TTOJIb30BAaTHCSI OMOJIOTMYECKON TepMUHOIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTUEM OHMONOTMM U COLMAJIBHO-
HKOHOMHMUYECKUMH U SKOJIOTHYECKUMH IpOoOJeMaMy YeJIOBEYeCTBa; OLIEHHWBATh IOCIEICTBUS
CBOEM JEeATENIbHOCTH I10 OTHOLIEHUIO K OKpYXKarolled HpHUpPOJHON cpene, COOCTBEHHOMY
3I0pOBBI0 U 3JI0POBBIO  OKPYKAIOIIMX JIIOeH; OOOCHOBBIBaTb M COOJIOJATh  MEphI
npodUIakTUKU MHQEKIMOHHBIX 3a00J1€BaHMi, MpaBuia MOBEIEHUS B MPUPOJIE U 0OecTeueHHs
0€3011aCHOCTH COOCTBEHHOM KH3HEIEATENbHOCTH B YPE3BbIUANHBIX CUTYyalMsIX MPUPOJHOTO U
TEXHOT€HHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B o01acTu
OMOJIOTHH;

pa3BUTHE y OOy4aIOIIUXCsl MHTEIIEKTYalbHbIX U TBOPUYECKUX CIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpodJeMaMu, METOJI0JIOTHEeN OHMOJIOrMYecKOro MCCIeIO0BaHusl, MPOBEIEHUs



IKCIIEPUMEHTATBHBIX HCCICIOBAaHUM, peIIeHUusT OHONOTHYECKUX 3a7ad, MOJCTUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TIPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOMIMXCsl [ICHHOCTHOTO OTHOIICHUSI K JKUBOUW MPHPOJIE B IEIOM H K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOMICH KyJIbTYpHl MOBEACHHS B TPHUPOJE; WHTETPAIlMM €CTECTBEHHO-HAYYHBIX
3HAHUM;

nprOOpeTeHNEe 00YJIAOIIMMHCS KOMIIETEHTHOCTH B PAIIHOHATBHOM IPUPOIOTIOIH30BAHUH
(cobmroneHne TpaBWJl TIOBEJICHUS B TIPUPOJIC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbSI OKPYKAIOUIMX JHOAEH (COONIONEHHsT Mep
npodunaktuku  3a0oneBaHuii, oOecrieyeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
YpEe3BBIYANHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHMS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH ISl OCO3HAHHOTO BBIOOpPAa OOYYAIOIIUMHCS WHAWBUIYAIbHOM
o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MocienyomeMy npodecCHOHaTIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTSIMU
peruoHa.

OOmiee 4YMCIIO YacoB, OTBEJCHHBIX Ha M3Y4Y€HHE OHMOJOTMHM Ha YTIyOJIEHHOM YpPOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIen0).

Ot6op opraHu3anuoOHHBIX (OpM, METOAOB U CpPeACTB OOydeHHs OHOJOTUH
OCYIIECTBIISICTCS C YUETOM CIEHU(PHUKU €ro COJEpKAHWS M HAIPaBICHHOCTH Ha MPOJOJDKCHHE
Ouosnoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHEro Mpo(decCHOHATBLHOTO U BBICIIETO
o0OpazoBaHusl.

OO0s3aTeNnbHBIM yCIOBHEM MPU OOyUYeHUU OHOJOTHH Ha YriyOJIEHHOM YpOBHE SIBISETCS
NpoBeIeHUE JIA0OPaTOPHBIX M MpakTHueckux pabor. Tarxke yudacTHe oOydarommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX UM y4eOHO-UCCIIEOBATENbCKUX  PAadOT, TeMaTHKa KOTOPBIX
OTIpEeNeNIICTCSl YYHUTEJIEM Ha OCHOBE HMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJEP)KXAHUE OBYYEHUA
10 KJIIACC

Conepkanve  MPOTPaMMBbI,  BBIJICJICHHOE KYpCcuU8OM, HE  BXOJIUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBoi arrecramuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHass OMoONOrUs — KOMILJIGKCHAs Hayka. KpaTkas uctopusi pa3BUTHsL OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMHU Mpobiembl. DyHIaMEHTalbHbIE, MPHUKIAIHbIE U
IIOMCKOBBIE HAYYHbIE UCCIIEOBAHUS B OMOJIOTUH.

3nauenue Ouosiornu B (OPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYyYHOH KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOJIOTMHM B IMPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpPaHEe
IPUPOJIBI.

JdemoHcTpauuu

Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mennens, B. W. Bepnanckuii, WM. II. IlaBnos, M. U. Meunuxor, H. HW. Basunos, H.
B. Tumodeer-Pecorckuii, [Ix. Yorcon, ®. Kpuxk, /. K. benses.

Tabauiel 1 cxembl: «CBS3b OMOJIOTUU C APYTMMH Haykammuy, «CucreMa OMOIOTrHYeCKUX
HayK».

Tema 2. /KuBble cucTeMbl M X H3yUYeHHE

JKuBble cucTeMbl Kak IpeaMeT n3ydeHus: ononorur. CBONCTBA KUBBIX CUCTEM: €MHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CIIOKHOCTb H YIOPSAJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3ApakKUMOCTh,
U3MEHYHUBOCTb, POCT U pa3BUTHE.

YPOBHM OpraHuM3allMd >KMBBIX CHUCTEM: MOJIEKYJISPHBIM, KIETOUHBIM, TKaHEBBIM,
OpraHNU3MEHHBIM, MO YJIALIHOHHO-BUI0BO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
6uocdepusbiil. IIpoueccsl, NPOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymiectBoBaHus Marepuu. Hayku, nzydaromiye *HUBbI€ CUCTEMbl HA PAa3HBIX
YPOBHSX OpPraHHU3alUU.

N3yuenune xuBbIX cucteM. Mertoapl Onosornueckoil Hayku. HaOmrogenue, usmepeHue,
DKCIIEPUMEHT, CUCTeMaru3anus, wmeraaHanus3. IloHaTMe O 3aBUCUMOM M HE3aBUCHUMOU
nepemenHoi. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BBIOOPKH U €€ A0CTOBEepHOCTh. Pa3bpoc B Onosornyeckux AaHHbIX. OnieHKa
JIOCTOBEPHOCTH TOJIyYEHHBIX PE3yJbTaTOB. [IpMUMHBI UCKAKEHUS PE3YJIBTATOB JKCIIEPUMEHTA.
ITonsATHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuel u  cxembl: «OCHOBHBIE MPU3HAKM JKU3HU», «bHonornyeckue cucteMbl,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpPTraHU3alUU KUBOM MPUPOAb», «CTpoeHne )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOIO  OpPraHu3May,
«buoreorienos», «buochepan, «MeTo bl U3yUESHUS! JKUBOU MPUPOIBI».

OGopynoBanue: 1a00paTopHOE  00OpYNOBaHWE  JUld  TIPOBENEHMS  HAOJIIOJCHMI,
WU3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «Vcroap30BaHNE PA3NMYHBIX METOIOB IIPU HU3YYEHUU KUBBIX
CHUCTEMM.

Tema 3. buosorust Kierku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAS €AMHULA )KUBOTO. MICTOPHS OTKPBITUS KIETKH.
Paboter P.[I'yka, A.JleBenryka. Knerounas teopus (T.llBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.



MeTtoabl MOJEKYISIPHOM M KJIETOYHOM OMOIOTHMH: MHKPOCKONHUS, Xpomarorpadus,
anekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe eHTPpUu(yrupoBaHue,

KYJIbTUBUPOBaHUE KIIETOK. M3yuenue Qukcuposannvix KJIEmoK. OneKTpoHHas
MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusnennoe) usyyeHue Kiemox.
JdemMoHcTpanuu

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

Tabnauibl 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKpockom», «Mcropus
Pa3sBUTHSI METOJI0B MUKPOCKOIIUI.

OO6opynioBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENAPaThl PACTHTEIbHBIX, KHUBOTHBIX H
OaKTepHAIbHBIX KIETOK.

IMpakTnuyeckasi padora «/3ydeHne METOJOB KIETOUYHOH Ouonorum (xpomarorpadus,
anextpodopes, nuddeperimanpHoe nenTpudyruposanue, [11IP)».

Tema 4. Xumnueckasi OpraHnu3anus KJIeTKu

XUMHUYECKUI COCTAaB KIETKU. MaKkpo-, MUKpPO- U YIbTPAMUKPOIJIEMEHTHI. Bona u e€ poius
KaK pAacTBOPUTEN, peareHTa, y4acTHEe B CTPYKTYPHUPOBAaHMM KIETKH, TEIUIOPETYJISALUN.
MuHepalibHbIE BEIIECTBA KJIETKH, UX OHOJOrHYecKasi poiib. Poib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. bruonornueckne noumuMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOW Moiyiekyinbl. [lepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTopuuHnas, TpeTnyHas, 4yeTBepTUYHAs CTPYKTYypbl. [leHarypauus. CpoiicTBa O€IKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHxum 6enkoB. [lpuonut.

VYraeBoasl. MoHOcaxapupl, JUcaxapuabl, OJUrocaxapuabl U nonucaxapujsl. OOmumi
IUIaH CTPOEHUsT U (U3MKO-XMMHUYECKHE CBOICTBa YriieBoAoB. buonoruueckue QyHkuun
YIJIEBOJOB.

Jlummapl.  'mapodunbHO-TMApOdOOHBIE  cBoiicTBa.  Knmaccudukammss — aummios.
Tpurnunepuasl, Gochoaunuibl, BOCKU, ctepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OHMOJOTMYECKMX MEMOpaH — TEeKy4YecTh, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
IOJIYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK nu PHK. Ctpoenune HykiienHOBBIX KUCIOT. HykiieoTusl.
[Tpunuun xkommuiementapHoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupalis.
Mectonaxoxaenue u 6uonornueckue Gpynkuuu JHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B mojiekysie AT®. buonoruueckue
¢yakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUMKH, HX (QYHKIIMK B  KIETKe. /pyeue
HYKIe03uompugocghamuol (HT®). CexBeHupoBaHue JHK. Memoowi 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouojorus: OMOXMMHUYECKHEe W OMO(pHU3NUECKUE HCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYphl Ouomonekyin. Mooeruposanue cmpykmypol u  QyHKYu
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JdemoncTpanuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep,
C. IIpy3unep.

/Inarpammsl: «PacripefeneHe  XMMHYECKUMX  JJIEMEHTOB B HEXKHMBOM  IPHUPOJEY,
«Pacnpenenenrne XuMUYECKUX JJIEMEHTOB B JKUBOU IIPUPOIEY.

Tabauiel u cxemsl: «llepuonuyeckas TabauIa XUMUYECKUX 3JI€MEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe OpraHuzMoB», «CTpoeHHE MOJIEKYNbl OesKay,
«CTpyKTypbl OeNKOBONH MOJEKYINbI», «CTpoeHHE MOJIEKYN YrieBoJoB», «CTpOeHHE MOJIEKYI
TununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIIbI ATD».

O6opyaoBaHKe: XUMUYECKasl IOCy1a U 000pyI0BaHHE.

JlaGopaTopnas padora «OOHapyxeHre OeIKOB ¢ TOMOIIbIO KAUeCTBEHHBIX PEAKLIUII».

JlabopaTopHas pabora «/ccnegoBaHue HyKJIIEMHOBBIX KHCIIOT, BBIJIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.




Tema 5. CTpoenune u pyHKIMHU KIETKH

Tunsl KIETOK: dyKapuoTHYecKass U mpokapuoruyeckasi. CTpyKTypHO-(YHKIIMOHATIbHBIE
00pa3oBaHus KJIETKH.

CtpoeHue mnpoKapuOTHYECKOW KieTku. KierouHas cTeHka OakTepuii ©  apXei.
OcoOeHHOCTH CTPOEHUs TeTepoTpoHON U aBTOTPODHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenne 1 pyHKIMOHUPOBAHHUE SyKapHOTHUECKOH KieTku. [Ina3marndeckas memOpana
(mma3manemma). CTpykTypa IUla3MaTHueckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes3
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbBIN (muddysusa, oOnerduéHHass nudys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). ITomymponumaemocts MemOpanbl. PaboTa
HATPUI-KaJIMEeBOro Hacoca. DHAOMUTO3: MUHOIUTO3, (parounTo3. Dk30unTo3. Kinerounas crenka.
CtpykTypa ¥ QyHKIIUN KJIETOYHON CTEHKH pACTEHUM, TPUOOB.

Huronnaszma. Ilutozonb. Ilutockener. JIBuxenue uuroriazMbl. OpraHoujibl KIIETKH.
OnxHomMeMOpaHHBIC OPraHOMIBI KJICTKU: dHAoIazMarnueckas cetb (DIIC), anmapar I'onbmku,
JM30COMBI, UX CTpOCHHE U (QYHKIMHU. B3amMOCBS3b OJHOMEMOpaHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TpaHYISIPHOTO peTuKyiayma. Mexanusm Hanpasnienus oeaxos 6 JIIIC. Cuntes
pactBopuMbIx  OenmkoB. CuHTE3  KJIETOUHBIX  MeMmOpaH. [mamkwii  (arpaHyssipHBIN)
SHJOIIa3MaTH4eckuii peTukynym. CekperopHas Qynkuus anmapara [omabmku. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benkos 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyomnu pactutenbHbIX kKieTok. Kierounsrii cok. Typrop.

[losiyaBTOHOMHBIE OpraHOMAbl KIETKU: MHUTOXOHJPHUM, IUIACTUABL. [Ipoucxodrcoenue
mumoxouopuui u naacmuod. Cumbdbuocenez (K.C. Mepesckosckuu, JI. Mapeynuc). Ctpoenue u
(GYHKIMM MUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTU]IBI
(OTOCUHTE3UPYIONINX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTHI  BBICIIHUX
pacTeHuM.

HememOpanubie opranousl kietku CtpoeHue u pyHKIUKU HEMeMOpaHHBIX OPTaHOMIOB
KIeTku.  Pubocomsl. Ilpomescymounvie  ¢unamenmei.  MukpodunaMeHTsl. AKmuHogwle
muxpogunramenmol.  MbIIEUHbIE  KIETKU. AKMUHOBble ~ KOMNOHEHMbl  HeMbIUUEYHbIX
kremox. MukpotpyOouku. Kiierounsiii nentp. CTpoeHue v JBUKEHHE KIYTUKOB U PECHHUYEK.
Muxkpotpy6ouku nuroriasmsel. LlenTpuons. berku, accoyuuposanmvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Snpo. O6o04ka s7pa, XPOMaTHH, KapuoIjiazma, SAPBIIIKH, UX CTPOEHHE M (DYHKIMH.
SAnepuslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE PacnoIOKEHHE XPOMOCOM B MHTEp(hazHOM
aape. dyxpomamun u ecemepoxpomamut. beaku XpoMaTHHA — TUCTOHBL. JuHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkmtoueHusa. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  JYKapUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdemoncTpanuu

Hoptpertsr: K.C. MepexkoBckuit, JI. Maprysmuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKAPHOTHUECKOM KIeTkn», «CTpoeHHe >KUBOTHOM
KIeTKn», «CTpoeHHe pacTUTENbHON KileTKn», «CTpoeHrne MUTOXOHIApUN», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opy0oBaHKE: CBETOBOM MHUKPOCKOI, MHKpPOIpENapaTrbl pPacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKpOTIpenaparbl 0aKTepUalIbHBIX KIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHHS KIETOK Pa3IUYHBIX OPraHU3MOB).

IMpakrnueckas padora «/3ydeHne CBONCTB KIETOYHONH MEMOpPaHBI».

JlabopaTopHnas padora «/ccienoBanne miasmMoinsa U ACIUIa3MOJIn3a B PACTUTENbHBIX
KJIETKaxX).

IMpakTnyeckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KIETKAX).




Tema 6. O0MeH BelecTB M NMpeBpaLieHNE JHEPTHH B KJIEeTKe

AcCUMWISIIIMS U TUCCUMIIIALIASA — JBE CTOPOHBI MeTabosau3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M TeTepoTpoHBIA. YyacTue Kuciopoga B  OOMEHHBIX — IpoIeccax.
OHepreruyeckoe oOecrneuenue kietku: mpespamienne ATd B 0OMEHHBIX Ipoleccax.
@epMEHTAaTUBHBIM XapakTep peaklUUid KJIETOYHOro MeTradonu3Ma. PEepMEHThl, MX CTPOEHUE,
cBoiictBa m mexanusMm geiictBus. Kodepmentsl. OTnuuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOUTOPBL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIil OT pa3INYHBIX (PAKTOPOB.

[lepBUuHbII CHHTE3 OpPraHUYECKUX BEUIECTB B KieTKe. POTOCUHTE3. AHOKCULEHHbIU U
oxcueenHvlll  homocunmes y  baxkmepuii. Ceemocodbuparowue nueMeHmvl U  NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xmnopomnactoB B nporecce Gotocunre3a. CBETOBas U TEMHOBAs
bazpl. @omoovixanue, Cs., Cq- u CAM-munvr gpomocunmesa. TlpogyKTUBHOCTH (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIx GakTOpOB Ha CKOPOCTH (hOTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

Xemocunre3. PazHooOpa3ue  OpraHu3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIMPYIOIINE
OakTepuH, )Kene300aKTepuu, cepodaKkTepun, BOJOPOIHBIC OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

Anasrpobnble opranu3mbl. Buabl Opokenus. [IpoaykTel OpokKeHUS U UX HCIOIb30BAHHE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJOTMH M BO30YIUTENH
Oone3Heit.

AspoOHBIE OpPraHM3Mbl. JTambl IHEPreTudeckoro obmena. [1oAroTOBUTENBHBIN ATall.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHUe, UM KIETOUYHOE JpIxaHue. Posib MUTOXOHIpH B IIporeccax
OHOJIOTHYECKOT0o OKHUCJICHHUS. Huknuueckue peaxuuu. OxucnuTenbHoe
dochopmmmpoBanue. dnepeus memobpannozo epaduenma npomonos. Cunmes ATD: paboma
npomontou AT®-cunmasel. [lpeumymiectBa a’poOHOro MmyTd oOOMEHa BEUIECTB Iepel
aHadpOoOHBIM. D(PPEKTUBHOCTD YIHEPTETUIECKOTO OOMEHA.

JdeMoHcTpamun

Hoprperst: JIx. [Ipuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCUHTE3Y, «DHEpreTudeckuii ooOMmen», «buocunre3 Oernkay,
«Ctpoenue GpepMeHTay, «XeMOCUHTE3Y.

O6opyoBaHKE: CBETOBOM MHKPOCKOI, 000OpYI0BaHHUE ISl IPUTOTOBJIEHUS MOCTOSHHBIX
¥ BPEMEHHBIX MUKPOTIPENnapaToB.

JlabopaTopuasi padora «/I3yueHue KaTaJUTHUYECKOHM aKTHUBHOCTH (pepMEeHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlabopaTopuasi pa6ora «/3yueHue (epMEHTAaTUBHOIO pacCIICIJICHUS TEepPOKCHAA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAaX).

JladopaTopnasi pabota «CpaBHeHuUE NPOI1eccoB (POTOCHHTE3A U XEMOCUHTE3A.

JlaGopaTopuas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacsencreenHas nHGoOpManus U peajn3anus eé B KJIeTKe

Peaknun matpuaHoro cunresa. IIpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnenCcTBEHHOM WHQpopMauuu. ['eHeTWdeckuil KO, €ro CBOIMCTBa.
Tpanckpunuusa — matpuusbiii cuHTe3 PHK. [IpyHIMIBI TpaHCKPUINIIIMKM: KOMIUIEMEHTApPHOCTb,
AHTUIAPALIEIbHOCTh, aCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue tpancnopTHbix PHK B 6uocunrese Genka. YcmoBus
6uocunTe3a 6enka. Konuposanue amuHokuciot. Pois pubocom B OnocunTese Oenka.

Cosepemennvie npedcmasnenus o cmpoeruu cenog. Opranuzaius reHoma y IpoKapuoT U
9yKapuoT. Perynsuus akTHBHOCTHM Te€HOB Yy mpokapuorT. [umoreza omepona (@. XKako0,
XK. Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponb xpomamumna 6
peayaayuu pabomsl 2enog. Perymsaius oOMeHHbIX MpolieccoB B kieTke. Kierounslii romeocTas.



Bupychl — HekiieTouHble (hOpPMBI )KU3HU M 00IUTaTHBIC Tapa3uThl. CTPOCHHE TPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusneunnviti yuxn JIHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeKa, JKUBOTHBIX, pacrenuil. CIINIA, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOJIEMBI.

Buoungpopmamuxa:  ummecpayuss u  ananuz  Oonvwux — maccueoe  («bigdata»)
CMPYKMYPHBIX  Ouonocuveckux  OanHvlx. Hanomexnonoeuu 6 oOuonocuu u  meouyure.
Ipoepammupyemvie pynkyuu 6enxkos. Cnocobwbi 0ocmasKku 1eKapcme.

JdemoHcTpauuu

Ioptpetsl: H. K. Konsuos, /1. Y. IBaHOBCKUIA.

Tabmunbl ~ u  cxembl: «buocuHTe3 Oenkay, «l'eHeTHYeCKUi Koa», «BUpyCH»,
«baxrepuodaru».

IIpakTuyeckasi padora «Co3nanue MOJEIN BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii nuki, ero mepuonasl u perymsmus. Matepdaza u muto3. OcoGeHHOCTH
poleccoB, nporexaroumx B untepgase. Iloaroroska kierku k nenenuto. Ilpecunrernueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETHUYECKUN (IPEMUTOTUYECKUN) MEPUOIbI
uHTep(a3bl.

Marpuunsiii  cunte3 JHK —  permmmkanms.  [lpunHnunsr  permkanmu  JIHK:
KOMIUJIEMEHTAPHOCTb,  ITOJIyKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUNAPAICIIBHOCT.  MeXaHu3Mm
permukammu - JJHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepsl u — Tenomepasa.
XpOMOCOMHBIM HAOOp KJIETKH — KapuoTul. JMIIOMAHBIN M rarulouaHbI HA0OpBl XPOMOCOM.
I'omonornynsie XpoMocomsl. 11010BbIE XPOMOCOMBL.

Henenue kiaeTkn — MuTo3. CTaauum MHTO3a M HNPOMCXOJAIINE B HUX IMpOLEcChl. THIbI
muto3a. Kaprokunes u nurokunes. buongornueckoe 3HadyeHHE MUTO3A.

Perynauus MuToTHyeckoro uukiaa KieTku. IIporpammupyemas kierouHass rubenp —
arormnTo3.

Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHANIbHAsI TeHOMUKA. Mexanusmbl nponugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ououngpopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpanuu

Tabmuuel u cxembl: «OKu3HEHHBIH LUK KIETKH», «MUTO03», «CTpOo€HHE XPOMOCOM»,
«Pemmukanus JJHK».

OO6opyioBaHME: CBETOBOM MHUKPOCKOM, MUKpomnpenapaTsl: «MHTO3 B KJIETKaX KOpeIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTopuasi pa6ora «Habmonenne MuTo3a B KJIETKaX KOHUMKA KOpELIKa Jiyka (Ha
TOTOBBIX MHKpOIpEnapaTax)».

Tema 9. Ctpoenne u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OIHOKJIETOYHBIE, KOJOHHAJILHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENIEATEIbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. baktepuu,
apxeH, OHOKJIETOYHbIE IPUOBI, OJTHOKJIETOYHbIE BOJOPOCIIH, Apyrue NpoTHcThl. KogoHuansHble
OpraHU3MBl.

B3aumocBs3p yacTell MHOTOKJIETOYHOIO Opranu3mMa. TKaHH, OpraHbl U CUCTEMbBI OPTaHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Txauu pacrenuil. Tumel pacTUTENbHBIX TKaHEH: oOpa3oBarenbHas, I[OKPOBHA,
MPOBOJIAIIASL, OCHOBHAs, MexaHuueckas. OCOOCHHOCTU CTpOoeHUs, (DYHKIIMH W PaCIOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.



TkaHu JKMBOTHBIX MW  4e€JOBEKa. THUIbl KUBOTHBIX TKAaHEH: SIUTEIHATbHAS,
COEIMHUTENIbHAs, MbllIleuHas, HepBHas. OCOOEHHOCTH CTpPOEHMs, (QYHKLUUH U pPacIOOKEHUsS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M T'€HEpaTUBHBIE OpraHbl pacTeHH. OpraHel U CHCTEMBI
OpPraHOB *KMBOTHBIX U 4esloBeKa. DyHKIIMY OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranm3moB. Kapkac pacrennii. Ckenersl OIHOKJIETOYHBIX U
MHOT'OKJIETOUYHBIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckener. CTpoeHre U TUIbl COEUHEHUS
KOCTEH.

JIBu>keHHe OpraHu3MoB. JIBMKEHHME OJHOKJIETOUHBIX OPraHu3MOB: aMEOOUIHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BMJKEHHME MHOTOKJIETOYHBIX PACTCHUN: TPONU3MBI M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBILIIBI U UX padoTa.

[Inranue opranusmMos. llornomenne BOAbI, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIECTB
pacreHusaMH. IluTaHue XUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE IMILEBAPCHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOrO TpakTa. IluieBapurenbHbie
xkeiessl. [InimeBapuTenbHas cucTeMa 4elloBeKa.

Jpixanwe opranm3moB. Jlpixanuwe pacteHwil. Jlprxanwe >kuBOTHBIX. Juddy3us ra3zon
yepe3 MOBEpXHOCTh KieTku. KokHoe nbixaHue. [lpixarenbHas mnoBepxHocTb. JKalGepHoe u
n€royHoe JbixaHue. JIpIxaHWE TIO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKa. OBOJIOLUOHHOE
YCIIO)KHEHHE CTPOEHUs JETKUX IM03BOHOYHBIX JXKUBOTHBIX. J[pIXaTellbHas cucTeMa 4YellOBEKa.
MexaHn3M BEHTUIALMY JIETKUX Y ITUL U MIIEKONUTAOuX. Perymsanus neixanus. [IpxarenbHbie
00BEMBL.

TpaHcnopT BemeCTB y OPraHu3MOB. TpaHCHIOPTHBIE CHCTEMBl pacTeHud. TpaHcrnopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX KHMBOTHBIX U uenoBeka. Cepjue, KpOBEHOCHbIE cOCynbl U KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beigenenue y opranusMoB. Breinenenune y pacteHuil. BblieneHue 'y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbl BblieneHus. PuibTpanus, Ccekpeuuss U oOpaTHoe
BCaChIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BbleaeHUs. CBs3b MOJOCTH TeJla ¢ KPOBEHOCHOM
Y BBLICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. Ilodkwm.
Crpoenue u GpyHKIHOHUpOBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl OakTepuil u
LIMCTBI MPOCTEUINNX. 3aIIMTa Yy MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpeacrBa nacCUBHONW U
XAMHUYECKOMN 3a1IuThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpoBEI M MX npou3BOAHbIE. 3aliura
opranusmMa oT Oone3Heil. MmmyHHas cucrema uyenoBeka. KileTouHbII W TryMopanbHBIN
UMMYHHUTET. Bpoox 1EHHBIN 1 MpuoOpeTéHHBIN ciennpuyeckuii UMMYHHUTET. Teopus KIOHaJIbHO-
cenextuBHoro ummynurera (I1. Dpmaux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpOKIEHHOIO0 MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

Pasgpaxxumocte M perynsuus y OpraHu3mMoB. PasgpakmMocTe y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PazapaxxumocTs U peryisauus y pacTreHuil. PocToBble BelecTBa U HX
3HA4YCHHUE.

HepBHas cuctema u peduiekTopHas peryisiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZIENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTHensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediekc n pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PEIICKCHI.

I'ymMopanbHas perynsuus M SHIOKPUHHAs CHCTEMa XUBOTHBIX M 4enoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBHE TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKpPUHHOH cucteM. ['unoranamo-runodusapHas cucrema.

JdemMoHcTpanuun

Ioprper: U. I1. I1aBnos.



Tabmuuel 1 cxembl: «OTHOKIETOYHBIE BOIOPOCITH», «MHOTOKIETOYHBIE BOJIOPOCIIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMbl OpraHoOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHeEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«KopueBbie cucrempl», «Ctpoenue crednsn», «CTpoeHHe ITHCTOBOM miacTUHKW», «TkaHu
KUBOTHBIX», «Ckener uvenoBekay, «llumeBapurenbHas cucremay», «KpoBeHOCHas cucremay,
«/pixarenpHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas cUCTEMay,
«BpiienurenbHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIib», «MMMyHUTETY,
«KumeunomnonoctHeie», «CxeMa nuTaHus pacTeHHil», «KpoBeHOCHbIE CHUCTEMBI TO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHapuUn», «BHYTpeHHEE CTPOEHME J107K/IEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBuass cucrema nrtuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBekay, «Peduaexcy.

OO6opynioBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaTshl OJHOKIETOUYHBIX OPTraHU3MOB,
MUKpOIIpenaparsl TKaHEeH, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, KUBbBIE
HK3EMIUIAPBl KOMHATHBIX PAcTEHHH, repOapuu pacTeHU pa3HbIX OTIENOB, BIAXKHBIE MpEnapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuE s JIEMOHCTpAlMU [IOYBEHHOI'O M  BO3AYIIHOIO IHMTAHUS PACTEHUH,
paculeruieHuss Kpaxmana u OenkoB moj JeiictBueM (epMeHTOB, 000OpyAOBaHUE st
JIEMOHCTpALMK OIBITOB 110 U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3Tra Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi pa6ora «/3yueHue TkaHel pacTeHUu».

JlaGoparopHas padora «3yueHne TKaHe )KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHrne OpraHoB IBETKOBOTI'O PACTECHUS».

Tema 10. PazMHOkeHHMe M pa3BUTHE OPTaHU3MOB

@opMbl Pa3MHOXKEHHUS OpPraHHW3MOB: Oecrosoe (BK/IIOYash BEreTaTUBHOE) U I0JIOBOE.
Bunpt 6ecrionoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINSA, (parMeHTaIHs, KIOHUPOBAaHHE.

ITonoBoe pasmuHoxkenue. IlomoBele knerku, wim ramersl. Meiio3. Cragum Mmeiosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bronorndecknii CMbICI MeHO03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpimieBoe paszButhe. ['ameroreHe3 y KUBOTHBIX. llosoBble  Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CnepmaTtorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo1I0TBOpEeHUE U SMOPUOHANIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OMJIOJJOTBOPEHHUS:
Hapy)KHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). OMOPHOJIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopghozenez — oOna uz enasuvix npooaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu sMOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). JpobineHue.
Tunsl apoOnenus. [Jemepmunuposannoe u Hedepmunuposannoe opobnenue. bnacmyna, munwvi
onacmyn. OcobeHHOCTH APOOJICHUs MIIEKOMUTAIOMUX. 3apOJIbIIIEBbIE JIUCTKU (TaCTPYJISALM).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiHMsSHUE YacTel
pasBUBAlOIIErocs 3apojpbllia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YeCKUX B3aMMOJEWCTBUM TeHOB. BimsHue Ha
SMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAOLIEH CPE/IbI.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbll nepuox. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ Mmeramopdo3oM y O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOrO W HEMPSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHUE B IPUPOJIE.
Tunel pocta XKMBOTHBIX. DaKTOpbl pEryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAIMOPHUOHAIBHOTO DPAa3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3smuoxenue u pasputue pacreHuil. ['amerodut u cropodur. Meiio3 B KHU3HEHHOM
nukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.



OmnjnonoTBOpEeHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOIfHOE OIUIOJIOTBOPEHHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpauuu

Hoptpersr: C. I'. Hapamun, X. [lneman.

Tabmunbl U cxeMbl: «BereratuBHOE pazMHOKEHHEY, « THIIBI OECIIOIOT0 PAa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHUJIOMOHAIbD», «Pa3MHOXKEHUE JBIVIEHBI», «Pa3MHOXKEHUE THAPHIY,
«Meiio3y, «Xpomocombly, «l'amerorenesy», «CTpoeHHE SMUEKICTKM U CIIEpMaTO30UIay,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsiMoe u Hempsimoe pazButHey, «Pa3zBuTHE MaCKOTO
)Kykay, «Pa3zButue capanumn», «Pa3BUTHe JATYIIKW», «/[BOTHOE OMIOIOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHHEe CeMsH OJHOAOJIBbHBIX M JIBYAOJBHBIX PAacTeHUN», «KU3HEHHBIH LHKI
MOPCKOM  KamycTbl», <OKM3HEHHBIH LMK MxXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«Ku3HEHHBIN LUK COCHBDY.

O06opyIoBaHUE: CBETOBOM MMKPOCKOII, MHKpOIpenapaThl SIAIIEKIIETOK u
CIepMaTo30M10B, MOAEINb «L{UKII pa3BUTHUS JISATYIIKAY.

JlabopaTopHasi padora «/3ydeHHe CTpOEHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckasi pa6ora «BplsiBIeHUE NPU3HAKOB CXOJCTBA 3apOJIbIIIEH MO3BOHOYHBIX
JKHBOTHBIX ).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOMXEHUS BBICHIUX PACTEHUI.

Tema 11. I'eneTuKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Hcrtopus CcTaHOBJECHHS W pa3BUTHsA TCHETUKM Kak Hayku. Paborer ['. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTeyecTBEeHHBIX YYEHBIX B pa3BUTUU TeHeTuku. Paborer H.
K. Konbuioa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapnieuenko, 10. A. ®ununuenxo, H.
B. TumodeeBa-PecoBckoro.

OCHOBHBIE TEHETUYECKHE MOHITHUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIHHBIC
TeHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIH W PEUECCUBHBIM NPHU3HAK, T'OMO3UIOTA,
reTepO3UroTa, YUCTas JIMHUS, THOPUIBI, TeHOTHUI, (eHOTHN. OCHOBHBIE METOIbl TCHETHKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

JdemMoHcTpanuu

Hoptpetsl: I'. Mennens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. Benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabauie! u cxeMbl: «MeTOIbI TeHETUKHY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ota «/{po3oduia kak 00bEKT FT€HETUUYECKUX MUCCIEA0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKoH e€AMHOOOpa3us
rudpuaoB nepBoro noxosjeHus. IlpaBuno nomuHupoBanusi. Bropoil 3akon Menzaens — 3aKoH
pacuienjeHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHnanusupyroniee  ckpemuBaHue.  [[pomMexyTOuHBIE ~ XapakTep — HAcleJOBaHMS.
Pacmiennenne npu3HakoB IpH HETIOJIHOM JIOMUHHAPOBAHUU.

JurnbpunHoe ckpemuBanue. Tperuit 3akoH MeHnens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. [{uToI0rN4Yeckrie OCHOBBI TUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe  HacnenoBaHue  npu3HakoB. PabGorel  T. Moprana.  CueruieHHoe
HACJEeJ0BAHME TE€HOB, HapyLIEHUE CIEIUIEHUS MEXAy TeHaMu. XPOMOCOMHAs TEOpHs
HACJIEICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Ioia. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTepOraMeTHbI MoJ. ['eHeThueckas CTPyKTypa IOJIOBBIX
xpomocoM. HacrienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.



I'enotun kak nenoctHas cucrema. Ilnedorponus — MHOXKECTBEHHOE ACHCTBUE IEHA.
MHoxecTBEeHHBI ajulenu3M. B3auMoneicTBue HEaUIEIbHBIX T'€HOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eneTnyeckuil KOHTpPOJIb DPa3BUTUS PACTEHUMH, >KMBOTHBIX M 4YEJIOBEKa, a TaKKe
(U3MOTIOTHYECKUX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUMH. ['eHermueckue
MEXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — Mapa3suT» U «XO35UH —
MHUKpOOHOMY. ['eHeTHuecKne aceKThl KOHTPOJIS U M3MEHEHUS HAClIeACTBEHHON MH(OpMAIuH B
IIOKOJICHUSIX KJIIETOK M OPraHU3MOB.

JdemMoHcTpanuu

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

Tabnuis! u cxemsl: «IlepBrlii 1 Bropoil 3akoHsl Menaensa», «Tpetuil 3akoH MeHens»,
«AHanmusupymrllee ckpeuiuBanue», «Henonanoe nomunupoBanuey, «CLEIIICHHOE HACIeI0BaHUE
NpPU3HAKOB y Apo3oduisy, «I eneruka nona», «Kapuorun yenoseka», «Kapuorum apo3oduis,
«Kapuotun ntuis», «MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTerue reHoBy.

OO6opynoBanue: MOJEINb Ui JJEMOHCTPAIMK 3aKOHOB €IUHO00pa3usi THOPHIOB TIEPBOTO
IIOKOJICHUSI W PAaCILECIUICHUs] IPHU3HAKOB, MOJENb I JIEMOHCTPAalUM 3aKOHA HE3aBHUCHUMOIO
HaCJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIsl IEMOHCTPALIMHU CLEIUIEHHOTO HACJIEeI0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «po3opunar.

IpakTuyeckas padora «3yueHue pe3yabTaTOB MOHOTUOPHUJIHOTO CKPEIMBAHUSA Y
JIPO30(UITBIY.

IpakTnyeckass padora «/3ydyeHue pe3ynabTaToB JUTHOPUIIHOTO CKPEUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeabl npu popmupoBaHuM (peHoTuna. M3meH4nBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE  NpPU3HAKU. Buabl  HU3MEHYMBOCTH:
HCHACJICICTBCHHAS U HACJICICTBCHHAS.

MopaudukarmoHHas U3MEHYUBOCTL. Poiib cpenbl B popMupoBaHUN MOIU(PUKAIIMOHHOMN
n3MeHunBoCcTH. HopMma peakumu npusHaka. BapuanuoHHBIA psii M BapHalMOHHAs KpHUBas
(B. Moranucen). CpoiicTBa MO (PUKAIIMOHHON N3MEHYHNBOCTH.

I'enotunnueckass u3MeHUYMBOCTh. (CBOWCTBA T'€HOTUIIMYCCKON HM3MEHUMBOCTH. Bujbl
TeHOTUITNYECKOW N3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHas 13MEHYMBOCTh. Mei03 U TOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYUBOCTU. PO KOMOWHATUBHOM U3MEHUYUBOCTH B CO3JAaHUH T€HETHUECKOTO pa3zHooOpas3us
B IpeJieNiax OJHOTO BHUJIA.

MyrauvoHHass W3MEHYMBOCTb. BUIbl MyTalMi: TE€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalUH. SIAepHBIE M IUTOILIA3MATHYECKHUE MYTAIUH.
Comaruueckre W MoJoBble MyTaluud. [IpuuMHBI BOSHUKHOBEHMS MyTauuil. MyTtareHsl U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacnencTBeHHoi wu3MeHunBocTd (H.M. BaBuiioB). BuesgepHas HM3MEHYHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa u NUSEHOMUKA, POlb SNUSEHEMUYECKUX (PaKmopos8 6 HACIeO08aHUU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUIMOS.

JdemMoncTpanuu

[Moptpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuiel U cxembl: «Buapl W3MEHUHUBOCTHY, «MoOAU(PHUKAIIMOHHAS HM3MEHUHUBOCTHY,
«KomOuHaTuBHas H3MEHYHMBOCTEY, «Meiio3y, «OM10I0TBOPEHUEY, «["eHeTnueckue
3a00JIeBaHUS YelIOBEKa», «BUIpl MyTammii.

OO0opyoBaHue: )XKUBbIE U TepOapHbIE ASK3EMIUISIPHl KOMHATHBIX PACTEHUH, PUCYHKH
(ororpadun) )KUBOTHBIX C PA3TMUYHBIMUA BUJAMHU U3MEHUYUBOCTH.

JlabopaTopuasi  padora «lccienoBanne  3aKOHOMEpHOCTEH  MOJIU(UKAIIMOHHON
M3MEHUYUBOCTH. [TocTpoeHne BaprallmOHHOTO psijla U BApUALMOHHON KPUBOM».




IpakTnuyeckas padora «Myrtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. 'eHeTHKAa Ye/I0BEKA

Kapuotun denoBeka. MexayHapoaHas mporpaMma HCCIIEIOBaHUS T'€HOMa YeJIOBEKA.
MeToibl M3YYCeHHS TEHETUKH YEJIOBEKAa: MeHEaTOrHYeCKHid, OJU3HEIOBBINA, [IUTOTCHETUICCKHA,
MOMYJISIIUOHHO-CTATUCTUYECKUHM, MOJIEKYJISIpHO-TeHEeTUYeCKuid. COBpPEMEHHOE OMpeIesICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ moMoupio [TIP-
aHanu3a. HacnencTBeHnHblie 3a0o0eBanms YenoBeka. [ eHHbIe 1 XpOMOCOMHBIE OOJIE3HH YeTIOBEKA.
bonesnu ¢ HacneaCTBEHHON MNPEApacIOIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW T€HETUKH B
MPEAOTBPAIICHUN M JICUCHUHM TEHETHYECKHX 3a00JIeBaHUN YeIoBeKa. MeIMKO-TEeHETHUECKOe
KOHCYJIbTHpOBaHue. CTBONOBBIC KJIETKHU. [IOHATHE «T€HETHUECKOTO Tpy3a». DTUUECKUE aCIIEKThI
HCCJICI0BaHMH B 00JIaCTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue GakTophbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (DU3MUECKOMY U
XHMHYECKOMY 3arpsi3HEHHUIO OKpyXKarollel cpenbl. ['eHeTuyeckas NpeapacloyiOKEHHOCTh
YEeJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpauuu

Tabauiel u cxemsbl: «Kapuorun yenoBeka», «MeToabl U3y4EHUs T'€HETUKH YEJIOBEKay,
«["eHeTnyeckue 3a00ICBaHUS YCIOBEKAY.

IMpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesnekuusi oprann3mMon

JloMecTukanus M CeleKUMs. 3apoXKACHHE CEJNEKUMM WM JoMecTHuKauuu. YdeHue H.
. BaBunosa o lLleHTpax NpoMCXOXKJEHUS U MHOroo0Opasus KyJbTypHBIX pacTeHuidl. Poib
CEJIEKIIMM B CO3JAHMM COPTOB PAacTeHHUH M INOPOA >KMBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTHYECKUX PAIOB B HacieACcTBeHHOW u3MeHunBocty H. M. BaBuinosa, ero 3Hauenue s
CEJIEKLIMOHHOM pabOThI.

Metoabl  ceneKnMOHHOM  paboTel.  McKkyccTBeHHBIH  OTOOp:  MAaccoBBIA |
UH/IMBUAYaJIbHBIA. OTanbl KOMOMHALMOHHOM cedekuuu. lcnplTaHue NpPOU3BOJAUTENEH 110
noromMctBy. OTOOp MO TEHOTHIy C TOMOIIBIO OIEHKHA (EHOTHIAa TOTOMCTBA M OTOOp IO
reHoTuny ¢ nomoiusto ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CENEKIIMOHHOW paboTel. PamuanuoHHBIT 1
XUMHUYECKHH MyTareHe3 KakK MCTOYHHUK MyTaluud y KyJbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIYYEHHS UCXOIHOTO MaTepHuaa sl CEJICKLUH.

[lonyuyenne mnonumuouoB. BHyTpuBugoBas rubpuausanus. bau3kopoacTBeHHOE
CKpelBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpelMBaHue, Uiau ayropuausr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTMIKEHHMSI CEJIEeKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHe U M3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHMM M UX JUKHUX
poauyel i co3/1aHusl HOBBIX COPTOB U TMOPUJIOB CEJIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
JICUBOMHBIX 8 YENAX VIYUUEHUS CYUWeCmBYIouUX U cO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM qucie ¢ npUMeHeHUueM COBPEMEHHbIX MemOo008 HAYUHLIX UCCIe008AHUL, Nepe00sbIX uoell u
NnepcnekmueHbIX MexHOI02UlL.

JdemMoncTpanuu

Hoptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabauie! u cxembl: «L{eHTpbI TPOUCXOKAEHUS U MHOT000Opa3usl KyJIbTYpPHBIX PAaCTEHUII,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOBI CEIEeKINN»,
«OTtnanénnas rudpuanzanus», «KMytarenes.




JlabopaTopHas padora «/3ydeHHne cOpPTOB KyJIbTYPHBIX PACTEHHUN U IOPOJ AOMAIIHUX
KUBOTHBIX».

JlabopaTopHasi pa6oTa «/3ydeHre METO/10B CEJIEKIIMY PACTEHUI.

IIpakTuyeckasi padora «lIpuBrBKa pacTeHUII».

Ikckypenst «KOCHOBHBIE METO/JbI U JIOCTHKEHUS CEJIEKLMU PACTEHUM M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03SIUCTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Tema 16. BUOTeXHOJI0THA ¥ CHHTETHYECKAs] OMOJIOTHA

OOBbeKTbl, HCMOJb3yeMble B OMOTEXHOJOTHH, — KJIETOYHbIE U TKaHEBbIE KYIbTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepPUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOoIeueHue,
MOJIy4YeHUE KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAEIUE. Mukpoobuonoruueckuii cuate3. OObEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoAcTBO Oelika, aMUHOKHUCIIOT U BATAMUHOB.

Co3naHve TEXHOJIOTMM M HMHCTPYMEHTOB  LIEJICHAIIPAaBICHHOTO HW3MEHEHHS W
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COAEpKAILUX
HE BCTpeYaroluecs B MpUpoie OMOCUHTETUYECKHE MTYTH.

Kierounas unxenepuss. MeToasl KyapTypbl KJIETOK M TKAaHEW PAaCTEHUN U KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3anus W coMaTH4ecKuil smOpuorenes. lcmonb3oBaHue
rariou/IoB B CEJIEKUMU pacTeHuil. [lonyyenue monoknonanvuwvix awmumen. Hcnonvszosanue
MOHOK/IOHAbHBIX U NOMUKIIOHANbHLIX aHmumell 8 meouyuHe. VICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexkoHcTpykuus SIMLIIEKIETOK W KJIOHMPOBAaHWE JKUBOTHBIX. MeETOA TpaHCIUIAHTALUHU SAEp
KIIETOK. TexHonocuu 0300posienuss, KyIbMUSUpPOSAHUsi U MUKPOKIOHATbHO20 DPA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHas 1 TeHHasi UHKeHepHsl. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JIocTukeHuss M NEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHKEHEPUH.

Menunuackue  OuorexHojoruu. IloctreHomHas  mmdpoBas  MmemunuHa.  [I1P-
JUarHocTuka. MeTaOoJIOMHBIN aHaiu3, TEHOLIEHTPUYECKUM aHalu3 IMpoTeoMa 4ejaoBeKa s
OLICHKH COCTOSIHUS €ro 3740pOBbi. Vcroap30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus pakxa.
3D-OuonmkeHepust it pa3pabOTKH (DYHIAMEHTATBHBIX OCHOB MEIUITUHCKUAX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEeXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa U
ckaddonauHra s peneHus 3a1a4 NepcoOHATN3UPOBAHHON METULIUHBI.

Co3aaHue BEKTOPHBIX BaKIMH C IIeNbI0 OOecreueHUs] KOMOMHUPOBAHHOM 3alUTHI OT
Bo30Oynuteneit OPBU, ycTaHoBieHHE MOJEKYyJISpHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIepKAlX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1eBaHMs YeJIOBEeKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuel  u  cxemsl: «Mcronb30BaHNe  MHUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
pou3BOJCTBEY, «KileTouHas nnxkeHepus», «I eHHas HHXEHEPUs».

JlaGopaTopuas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

I[pakTuyeckasi padora «IlosydeHne MOJIOYHOKUCIBIX TIPOLYKTOBY.

Ikckypeust «bHOTEXHOIOTUS — BaKHEWIIAs MPOU3BOAUTENBHAS CHJIA COBPEMEHHOCTH
(Ha GMOTEXHOJIOTUYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxxneHue u pa3BuTHE IBOJTIOIHOHHBIX MPEACTABIEHU B OMOJI0TUHI

OpomonmonHass teopust Y. JlapBuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
JKu3Hb n HayuHas nesrenpHOCTh Y. JlapBuHa.

JBumkymue cwibl dBoyonMM  BuAoB 1o Y. JlapBuHY (BbICOKass WHTEHCHUBHOCTH
pPa3MHOXKEHHS OPraHU3MOB, HAacJEJACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).



Odopmnenne cunretndeckord Tteopun dBomonuu  (CTD). HelitpanpHas Teopus
sBotonnd. COBpEMEHHasi SBOJIONMOHHAS OWONIOTHS. 3HAa4YeHUE DSBOJIIOIMOHHOW TEOpUHU B
(GhOpMUPOBAHNUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpauuu

Hoptpetsr: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. lapsuHn, C. C. YerBepukos, 1. 1. lImansraysen, x. Xonneitn, . K. benses.

Tabauiel u cxembl: «Cucrema xuBoil npupozs! (no K. JIunuero)», «JlectHuna »uBbix
cymectB (mo Jlamapky)», «MexanuzMm GOpMUPOBAHUS MPHUCIOCOONICHUM y pacTeHUd u
#UBOTHBIX (1o Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapBunay», «Haxonku
Y. JapBuna», «Dopmbl 00opbOBI 3a cymiectBoBaHue», «llopoapl romybOei», «MHorooodpasue
KYJIBTYPHBIX (popM KamycTel», «[1opoabl JOMAIIHUX KUBOTHBIX», «CXxema 00pa3oBaHUs HOBBIX
BugoB (mo Y. [lapuny)», «Cxema COOTHOLIEHUS IBMXKYIIMX CHJI 3BOIIOIUNY, «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU SBOJIOLIUN.

Tema 2. MukposBosonus 4 eé pe3y/abTaThl

[Monmynsauus Kak 3JaeMeHTapHas eAMHULA 3BOMIONMU. COBpPEMEHHBIE METOMAbI OLEHKU
TeHETUYECKOTO Pa3Ho00pa3us M CTPYKTYPHI MONyJsiiuid. Mi3Menenne reHohoH 1a MOnmyIsnuy Kak
3JIEMEHTApHOE HBOJIOLHOHHOE sBJIEHHE. 3aKOH TIeHeTHdeckoro pasHoBecus JIx. Xapaw,
B. BaiinGepra.

OneMeHTapHble (DAKTOphl (IBMXKYIIME CHIIBI) 3BOMOLMH. MyTalMOHHBIN mpolecc.
KomOunatuBHass m3MeHUMBOCTh. J[peli TeHoB — cirydaiiHble HEHANpPABICHHBIE W3MEHEHHS
4acTOT aienei B momymsuusax. DPQexT ocHoBarens. Dphgexm OYymviiouHO20 2OpablUKA.
CHuoicenue eenemuuecko2o paznooodpaszus. npudunel u cireocmeus. Illposenenue s¢hgexma
Opetiha 2cenoé 6 Oonbwux u Mmanvlx nonyrayuax. Murpamuu. M3onduus momymsuuin:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrecTBeHHbI 0TOOp — Hampapistomui (akTtop 3BoIrOLMH. POpMBI €CTECTBEHHOIO
oTOopa: JIBMXKYLIUH, CTaOWIM3UPYIOLUH, pa3pbiBatolnil (au3pyntuBHbIi). [lonoBoit otOop.
Bo3HuKHOBEHUE U IBOJIIOLUS COLMATIBHOIO MOBEAECHUS )KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pPE3yJIbTaT MHKPOAIBOJIONHMHA. BO3HUKHOBEHHE
npucnocoOaeHuil y opranuzMoB. ApomMopdo3bl U uanoagantanuu. I[Tpumepsl npucrnocobaeHui
y OpraHusMoB: Mopdonoruueckue, Q(U3NOIOTHYECKUe, OWOXHMUYECKUE, TI0BEICHUYECKUE.
OTHOCHUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3oBaHue kak pe3yabTaT MHKPOIBOJIIOLMH.
M3onsauuss — ximroueBoil (akrop BupooOpazoBanus. I[lytm u crmocoObl BHI000pa30BaHMSL:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATpUUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumuionn3anus, rudpuau3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GopMHUPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pasusl.

Pone  »BoONIOIMOHHON OHONOrMM B pa3pabOTKe HAy4yHBIX METOJOB COXpaHEHHUs
O6nopa3zHooOpas3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOHYMBOCTH K aHTUHOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

Ioprpetsl: C. C. YerBepuxos, O. Maiip.

Tabmuiel u  cxembl: «MyTalMoOHHAs W3MEHYMBOCTHY», «llomymsiironHas CTpykTypa
Buaa», «Cxema mposBieHHs 3akoHa Xapau—BaitHOepra», «/IBWKyIIue CHIIBI 3BOJIOLHUNY,
«OKosornyeckas M30JSLMS MOMYJSIUM ceBaHCKOM dopenn», «l'eorpaduyeckas H30IALUSL
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI JaypcKoi», «llomynsinnoHHbIe BOJIHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(CxemMa JeHCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILLECTBOBaHHEY, «uaycTpuanbHbIi MEJIAHU3M», «Kussie HCKOTIaeMBIE»,
«IlokpoBUTENbCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«Puznonoruueckue agantanun», «IIpucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBLHOCTHY,
«Kpurepun Buga», «Bunbel-nBoitHukn», «Ctpykrypa BHAa B mnpupoae», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,




«DKOJIOTHYECKOe BHI000pa3oBaHMe BHUIOB CHUHHUI, «llomuruionasl pacteHmit», «KamycTHo-
peAcUHbIN THOPUI.

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Yydesia MTHIl U 3BEpel C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJIEHHH, yydesna NTUL ¥ 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHuii OJIN3KUX BUIOB, 00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMH.

JlabopaTopHasi paboTra «BbIsiBIeHIEe H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlabopaTopuasi pab6ora «[Ipucnocobienuss oOpraHu3MOB U HMX OTHOCUTENIbHAA
1eJ1eCO00PA3HOCTH.

JlaGopaTopnas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bosonusi H €€ pe3yJbTaThl

Metonsl  u3ydeHus MakpodsBomonuu. IlameoHTonormueckue METOJbl  M3y4YEHUs
sBosrory. Ilepexoanbie (opMbl U PUIOTEHETUIECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckue Meroabl wuzydeHus sBonouuu. CpaBHeHue ¢Giaopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. BUIbI-9)HIEMUKH U PETUKTHI.

DOMOpPHOIOrHYECKHe U CPaBHUTEIbHO-MOP(HOIOTUYECKUE METOIbI U3YUCHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3Aa U IOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
["'oMonornyHbie ¥ aHATOTMYHBIE OpraHbl. PyanMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKyIIpHO-
FEHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTU4YEeCKHME METOJAbl M3YyUEHHUS  DBOJIOLHUU.
['omonoruynsbie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PHIIOTEHETHYECKHX JIEPEBLEB.

XPOMOCOMHBIE MYTAI[MU U 3BOJIIOLMSI TEHOMOB.

OOmue 3aKOHOMEpPHOCTU  (MpaBWia)  ABOJOUUU. [Ipunyun  cmeHvl  YHKYULL.
HeoOpaTtumocTs 3Bosoninn. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JdeMoHcTpamun

Hoptpets: K. M. bap, A. O. Kopanesckuii, @. Mrosuiep, 3. ['ekkensb.

Tabauiel u cxembl: «DUTOTEHETHUECKU P JTOMIAINY», «APXEONTEPUKCY», «3BEPO3yObIe
amepb», «Creronedans», «Punnogurs», «CeMeHHble MAaOpOTHUKNY, «buoreorpaduueckue
30HBI 3emnu», «Jlpeiid xKoHTHHEHTOBY», «PenukThl», «HauanbHbIE CcTaguu SMOPHUOHAILHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHbIE U  aHAJIOIMYHBIE  OpIaHbI»,
«PynumeHTB», «ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI YelOBEeKAa W IIMMIIaH3e», «l aBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opyioBaHue: KOJJIEKIIMH, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxaenue u pa3BuTHE JKU3HH HA 3emJie

HayuHble rumores3bl NpPOMCXOKIEHHUS JKU3HM Ha 3emsie. AOMOreHe3 M IMaHCHEPMHS.
JloHay4HBIE TIPEICTABJICHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3aposKJIeHUs )KU3HU U e€ onpoBepkeHue onbitamu ®. Peau, JI. Cnamtanuanuy, JI. [Tactepa.
[TpoucxosxaeHune sKu3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tambl HeopraHuuyeckoil sBomonuu. Ilnanerapnas (reosoruueckas)
HBOJIOMS. XHUMHYECKass »HBOJIOLUSA. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB U3
Heoprannyeckux. Oneir C. Muinepa u I'. FOpu. OOpa3zoBaHue MnoIMMEpPOB W3 MOHOMEPOB.
KoanepBarnass runoreza A. . Onapuna, rumoreza mnepBuuHoro OymnboHa JIx. XonneiiHa,
reHerudeckas runotesa ['. Mémnepa. Puboszumsr (T. Uek) u runoresza «vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH 1 BOZHUKHOBEHHUE ITPOTOKIICTKH.

HUcropus 3emumn u metonpl e€ wu3zydeHus. lVckomaemble OpPraHMYECKHE OCTATKHU.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass U aOCOJMIOTHAsE  T€OXPOHOJIOTHA.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanpHble aTanel opraHndeckoi 3Bontonuu. [losBneHne u 3BOIIOLUS NMEPBBIX KIIETOK.
Opontonusi Merabonu3zMa. BosHukHOBeHHe mepBbIX sKocucTeM. CoBpeMeHHble MHUKpPOOHbBIE



OMOIUIEHKM Kak aHajor MepBbIX Ha 3eme coodmiectB. CtpomaronuTsl. [IpokapuoTel u
JYKapHUOTBHI.

[Tpoucxoxaenne dykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE BHPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHoBHbIE 3Tallbl SBOJNIONUM BBICHINX pacTeHui. OCHOBHbIE apoMOp(O3bl PACTEHUM.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pPacTeHUN M 3aBOCBAHUE HMHU CYIIU.
Cemennsle pactenus. [IponcxoxaeHre IBETKOBBIX PACTEHUN.

OcCHOBHBIE ATallbl HBOJIOLUHM KUBOTHOTO MHUpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIIOB. [lepBbie XOpaoBbIe
KUBOTHBIE. JKH3HBL B BOJIC. DBOIIOIUS TTO3BOHOYHBIX. [IponcxoxaeHne ampuOuil 1 penTmi.
[Tpoucxoxaenne Mmiekonurawiux U ntull. [lpuHnoun kmoyeBoro apomopdosa. OcBoeHue
0€CI103BOHOYHBIMH U [TI03BOHOYHBIMU KUBOTHBIMU CYIIH.

Pazputne xu3Hu Ha 3emie MO 3paM M TEpuoAaM: apxeu, MpOTEepO30M, Maueo30M,
Me3030H, KaitHo301. O0Mmas XapakTepuCTHKa KJIMMaTa U reoJoruIeckux mporeccos. [TosBneHue
U paclBeT XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE: ero yCJIOBHs M BIHMSHHE Ha Ta30BbIil
cocrtaB atMmochepsl.

MaccoBble BBIMUPAHHSI — SKOJOTMYECKHE KPHU3UChI mponuioro. [lpuunHbl U cnenctBus
MacCOBBIX BhIMUpaHUI. COBPEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocobeHHoctu. [Ipobiema
coxpaHeHHst OMopazHooOpas3us Ha 3emiie.

CoBpeMeHHasE cUCTeMa OpPraHUYecKoro Mupa. [IpuHIUIBI KTacCU(pUKAIIMA OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Moptpetsl: @. Penu, JI. Cnamnannanu, JI. [Macrep, U. U. MeunukoB, A. W. Onapuh,
Jx. Xonpeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabauiet u cxembl: «Cxema onbita @. Peqny, «Cxema onbita JI. [lactepa no uzyueHuro
camo3apokJieHus: ku3Hu», «Cxema omnbita C. Mumnepa, I'. FOpu», «Otanbl HeopraHudeckou
3BOIIOLUNY, «l'eoxpoHosiornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKOM 3BOIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cuMOHMOreHe3a», «CucremMa >KUBOW TPUPOIBIY,
«Ctpoenune Bupyca», «Apomophosbl pacTeHHit», «PuUHHOPUTB), «OTHOKIETOUYHbBIE
BOJIOpOCIN», «MHOrokierounsle Bogopociany, «Mxu», «llanoporHuku», «lomoceMeHHbIE
pacteHus», «Opranbl I[BETKOBBIX pacTeHuil», «CxemMa pa3BUTUA KUBOTHOTO MHpPay,
«ApomMopdo3bl  KUBOTHBIX», «lIpocreiimuey», «Kumeunononoctueie», «llmockue depBu»,
«YeHucToHOTHEY, «PbIOBI, «3eMHOBO/IHBIEY, «IIpecmbikaroniuecs», «[Ituisy,
«Muekonuraronue», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuTue JKH3HU B
MIPOTEPO3OMCKON 3pe», «Pa3BuThe KU3HH B TNAJNCO30HMCKOM dpey», «Pa3BuThe KU3HU B
Me3030MCcKOil 3pe», «Pa3BuTve XKU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa».

OObopynoBanue: repdapul  pacTeHU Pa3IUYHBIX OTACNIOB, KOJUICKIIMM HACEKOMBIX,
BIIQXKHBIE Mpenaparbl >KMBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOKHUX, CKEJEThl
MO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEpEd, KOJUIEKIIMH OKaMEHEJIOCTEH, IOJIe3HBIX
MCKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas nadopatopHasi padora «Moaenuposanue onbiToB Musuiepa—tOpu 1o
U3YyYEHHIO a0MOT€HHOT0 CHHTE3a OPTraHUYECKUX COeIMHEHUI B TIEPBUYHOM aTMOchepe.

JlabopaTtopnasi pa6ora «/I3ydeHre M ONHCAHME MCKONAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IpakTnyeckass padora «3yyeHne ocoOEHHOCTEW CTPOEHHS PACTEHMH pas3HbIX
OTJIEJIOBY.

IpakTnyeckass  padora «M3yueHue  ocoOeHHOCTEH  CTPOEHHSA  MO3BOHOYHBIX
JKUBOTHBIX).




Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Paszpnensl u 3agaun anTponosiornv. MeToasl aHTPONOJIOTUH.

CraHoBJIEHHE TNPEACTABICHUI O IPOMCXOXKJIECHUU 4YelloBeKa. Peluruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxoncTBo uenoBeka € KMBOTHBIMM. (CHCTEMaTH4eCKOE II0JIOKEHHE 4YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA 4YEJNOBEKa C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTINYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

JBuwkymue  cuibl  (pakTopel)  aHTpoOMOreHe3a: OWOJIOTMYECKUE,  COIMAJIbHBIE.
CooTHoleHre OUOIOTUYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE CTaJIUU aHTPOIIOTeHe3a. PaHHMe YyeroBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIbI)
U PaHHUE TOHTHJIBI — OOIIME MPEAKH YEIT0BEKOOOPA3HBIX 00€3bsH U JOACH. ABCTPATONUTEKH —
JIBYHOTHE MpenKu JiroAeil. YeloBeKk yMelbld, MepBble M3TOTOBICHHUS Opyauil Tpyna. YenoBek
IPSIMOXOJISAIINI M TIEPBBIN BBIXOJ JItojiel 3a mpenensl Adpuku. YenoBek reiinenbOeprekuii —
o01IMii mpeoK HeaHIepTaIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOro. YenoBek HeaH epTaibCKuit
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THUIIA, JIEHHCOBCKUUI
YeNI0BEeK, OCBOEHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u nmaaeoreHOMUKa.

DBONIOIUS COBPEMEHHOI'0 4YesoBeKa. EcTecTBEeHHBIM OTOOp B MOMYNALMIX YEIOBEKA.
Myranuonsslii porecc U noaumMopdusm. [lomymnsroHHbIE BOIHBI, Ipeii() reHoB, MUTpaLUs U
«a(h ekt ocHOBATENS» B MOMYISIIHAAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bonbuime pacel: eBporneouHas (eBpasuiickas),
aBCTpaJIO-HErpOuIHAsL (PKBATOpHUAJIbHAS), MOHTOJIOMHAs (a3UMaTCKO-aMepuKaHcKas). Bpems u
NyTH pacceleHHs 4YeloBeKa 1Mo IuiaHere. EnuHCcTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3ma.  [IpHCIIOCOONEHHOCTh  4YeloBEeKa K  PasHbIM  YCIOBHSAM
OKpyXaroliel cpeabl. BiausHue reorpaduueckoi cpenbl U jpeiida reHoB HAa MOpPGHOIOTHIO U
(U3MOIIOTHIO YEIOBEKa.

MexXIuCcuuIUIMHApHBIE METOAbl B (Gu3MUYecKoil (OMOJOTMYECKOW) aHTPOIOIOTHH.
OBOJIOLMOHHAS ~ AHTPOIIOJIOTMST M [aJCOAHTPOIIOJIOTUS  YEJIOBEYECKUX  MOIYJISIIMM.
buoconuanpHble  HcclieqOBaHUSA ~— NPUPOJbI  uenoBeka.  MccnegoBaHue — KO3BOIIOLUU
OHMOJOTrUYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JdemoncTpanuu

Ioptpetst: Y. Jdapsun, JI. Jluku, A. A. Porunckuit, M. M. ['epacumos.

Tabmuuel  u  cxembl: «MeToAbl  aHTpOMONOTUn», «['OJOBHOM MO3r  4elnoBekay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4elloBeKa M CKeJeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBWKyIIME CHJIBI aAHTPOIOrEHe3a», «JBOJIOLIUOHHOE [JPEBO UEJIOBEKay,
«ABcTpanonutek», «4enosek ymenslity, «HenoBek NpaMoXoAsiiuii», «J{eHNCOBCKUN YeIOBEK»
«Heanpepraneup», «KpomanboHIbl», «llpeaku yenoBeka», «ITambl 3BOJIIOIUU YEIOBEKAY,
«Pace1 uenosekay.

OO6opyioBaHME: MYJISKA OKaMEHEJIOCTeH, MpeIMeTOB MaTepUaIbHOM KYJIbTYPhl IPEIKOB
YeJoBeKa, penpoAykiuu (portorpaduu) KapTUH C MHUQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOKETaMH MTPOUCXOKJCHUS YeloBeKa, (poTorpaduu HaX0A0K MCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEb uYeperna 4elloBeKa M uepena LIMMIaH3€, MOJENb KMCTHU YellOBeKa U
KHCTHU IIMMIIaH3€, MOJIETH TOPCa MIPEIKOB YEIOBEKA.

JlabopaTopuasi pa6ora «/3yueHne OCOOEHHOCTEM CTpPOEHHUsl CKelleTa YeloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IMpakTnyeckas padora «/I3ydyeHne 3K0JIOTUYECKUX aJaNTalli YEIOBEKay.

Tema 6. Jkos10rusi — HaAyKa 0 B3aHMOOTHOLICHUSIX OPTAHU3MOB U
HAJ0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou



3apoxaeHue W pa3BuUTHE OSKojormu B Tpyaax A. ['ymGonbara, K. @.Pymse, H.
A. CesepuioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBsizb
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonast sxonoruu. [loneBsie HaOMIOACHNU. DKCIEPUMEHTHI B AKOJIOTHU: NPUPOIHBIEC U
naboparopHble. MoenupoBaHue B 3KOJO0TMU. MOHUTOPUHI OKpPYKaOLIEW Cpesibl: JOKaIbHBIMH,
PETHOHAIILHBIN U TJI00AIbHBIN.

3HaueHUe 3KOJIOTMYECKUX 3HAHWM JUIs YeloBeKa. DKOJIOIMUYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJloBeuecTBa € MNpupoaod. POpMHUpPOBAHHE SKOJOTUYECKOW KYJIbTYypbl M
HKOJIOTMUYECKOM IPaMOTHOCTU HACEJICHUSI.

JdemoHcTpauuu

Hoprpetst: A. I'ym6onpar, K. @. Pynee, H. A. CeBeprioB, D. 'ekkenn, A. Tencnu, B.
H. Cykaués.

Tabnuubl u cxembl: «Pazgensl sxonoruny, «MeToabl skoiaoruny», «CxemMa MOHUTOPUHTA
OKPY’KaroILEeH Cpeabl».

JlabopaTopHas padora «/3ydeHre METO0B SKOJIOrHYECKUX UCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okonoruueckre (GakTopbl W 3aKOHOMEpHOCTHM ux JeiictBus. Krnaccuduxarus
OKOJIOTHYECKUX  (aKTOpOB:  aOMOTHYECKWe, OWoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JeicTBHs dKojoruueckux ¢akropon. [IpaBuno munumyma (K. Inpenrens,
1O. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHH3MBI.

Abuornyeckue daktopbl. CBET Kak 3KoJorudeckuii pakrop. JlelicTBue pa3HbIX y4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M KUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CurnaibHas poib cBeta. oronepuoausm.

Temmeparypa kak skomormueckuii (akrop. [leiicTBue TemmepaTypbl Ha OpTaHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxaocTs kak 3xonorndeckuii ¢gakxrop. IIpucnocobieHuss pacTeHU K MOAICPKAHUIO
BojHOro Oamanca. Kiaccudukauus pacteHuid mo OTHOUIEHHIO K Boje. [Ipucnocobnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TNTyOWHHAas
MOJIIIOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH CpeJl OOMTaHus
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K )KU3HU B pa3HbIX cpejiax.

buonoruueckue putmbl. BHemHune u BHyTpeHHHME pUTMBL. CyTOYHbIE W TOJUYHbBIC
put™Msl. [Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH KHU3HH.

XKuznennnle ¢popmbl opranu3mMoB. [lonstue o xu3HeHHON (opme. Ku3HeHHbIE (HOPMBI
pacTeHHM: NepeBbs, KyCTApHUKH, KyCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbl.
Ku3HeHHble (QOpPMBI KUBOTHBIX: THIPOOMOHTBI, T'€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTPOEHUs M 00pa3a KU3HU.

buotnueckue daxTopbl. Buubl OMOTHYECKHMX  B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO03 U ero (opmel. [lapazutusm, koomnepanus, MyTyaau3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemMoncTpanuu

Tabnuibl U cxembl: « IKoJIoTHUecKre (PakToOpbD, «CBETOBOUM CIEKTP», « IKOJOTUUECKHE
TPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TEMIOKpOBHBIE JKUBOTHBIEY, «X0JIOJHOKPOBHBIE
KUBOTHbIEY», «DHU3MOIOTMYECKUE aJalTallud >KUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE POPMBI pacTeHU», «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«IKOocHCTEMA IIHPOKOIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOrO Jeca», «llemu nuraHwusy,
«XumunyectBoy, «llapazutuzm», «Konkypenuus», «Cumonos», «KommeHcammzm.

ObopynoBanue: repdapul  pacTeHUNW M IKUBOTHBIX, TMPHUCIOCOOJEHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETIOOMBBIX U




TEHEBLIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TCHETIOOMBBIE W TEHEBBIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapuM ¥ KOJUIEKIHUU TEeIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHuii, dydeia NTUI[ W 3Beped, repOapuy pacTeHUU, OTHOCAIIUXCS K THUTrpoduTam,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHsI JAHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
OoOUTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUICKIIMH PACTCHUU W KHBOTHBIX, OOJIArOIINX
YyepTaMu MPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBHH JKHU3HHM, repOapuu u
KOJUICKIIUA PACTEHUH W JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUECKUX B3aUMOICUCTBUSAX.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHHI OPraHU3MOB K BIIUSTHUIO CBETa.

JlabopaTopHasi pa6ora «BbisiBieHHe NPUCIOCOOJICHUI OPraHM3MOB K  BIMSHHUIO
TEeMIIepaTypbI».

JlabopaTopHasi padora «AHATOMHUYECKHME OCOOCHHOCTH PACTEHUU U3 PA3HBIX MECT
0OUTAHUSY.

Tema 8. Jkoj10rus1 BUAOB M NOMYJIANMA

DKOJIOTHYECKUE XapaKTePUCTUKH Monyssnun. [Tonmynsamnust kak OMojiornyeckasl CUCTeMa.
Ponp HeomHOpOMHOCTH cpenbl, PU3MYECKUX OaphepoB M OCOOCHHOCTEH OMOJIOTHU BUIOB B
(bopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYpHI Monynsauuid. OCHOBHbIE MTOKA3aTeNN MOMYJISIINN:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsl M TOJIOBAasi CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
poCTa, CMEPTHOCTh, MUTPALIHSL.

DkoJyioruyeckas CTpykTypa nonyisiuu. OleHKa YHCICHHOCTH Momynsnuu. JluHamuka
NONyJsIUUU U €€ perysanusa. buornueckuil noreHuMan nonyasiuud. MoaenupoBaHue JMHAMUKU
nonymsiuun. KpuBbsie pocta uucieHHoctu mnonyiasuuu. Kpusbsie BbDKHMBaHHS. Perymsius
YUCIEHHOCTH TOMYNSALUNA: POJb (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkojoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatne 00 »sKoJOTMUYECKOM HUIIE BUAa. Mecroobutanwe. MHOroMepHas MOJEb
skosiornyeckord Humm .M. Xarunncona. Pazmepsl skonmorndyeckor HUM. [loTeHnmanbHas u
peanu30BaHHAs HUIIIY.

Bun xak cucrema momynsmuii. Apeanbl BUIOB. Buabl M HUX KU3HEHHBIE CTpATErHU.
DKOJIOrNYeCKHEe SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHHS W MHUTpalldidi JKUBOTHBIX. bBHOJOTHYECKHE WHBA3UU
Yy>KE€POJIHBIX BUOB.

JdemMoHcTpanuu
IHoprper: [Ix. . XaTynHCOH.
Tabauibr 51 CXEMBI: «IKOJIOTHUECKUE XapaKTEePUCTUKHU MIOMYJISIIANY,

«IIpocTpaHCTBEHHass CTPYKTypa MNONyJIsAnuu», «Bo3pacTHble NOUpaMUAbl MOMYJISLUANY,
«CKOpOCTh  3acelIeHHsl MOBEPXHOCTH 3eMJIM  pazIu4YHbIMU  opraHusMammu», «Mojenb
skosiorndeckoit HumM Jx. M. XaTuuHconay.

ObopynoBanue: repoapun paCTeHUN, KOJUIEKITUN KUBOTHBIX.

JlaGopaTopuas padora «IIpucnocoOneHus ceMsH pacTeHUI K pacCeIeHUIO.

Tema 9. JkoJ10rusi COO0MIECTB. IKOJOTHUECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBsi3M MEXIy OpraHM3Mam B
OuoIIeHO3E.

Okocuctema kak oOTkpbiTag cuctema (A. JIx. Tencnu). DyHKIMOHANBHBIE OJIOKU
OpPTaHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetn. AdroTuueckre OJOKH dKocucTeM. [10UBBI M MIBI B DKOCHUCTEMAX.
KpyroBoport BeliecTB 1 MOTOK SJHEPTUU B IKOCUCTEME.

OCHOBHBIE TIOKa3aTelIM HKOCHCTEMBI. buomacca W NOpOAyKUHs. IKOJOTHYECKHE
MUPAMHUJIBI YUCEl, OMOMACCHI U DHEPTHH.

Jlunamuxa 2KOCUCTNEM. Kamacmpodghuueckue nepecmpouxu.
@nykmyayuu. HamipaBlieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUUHbBIE U



BTOPUYHBIC CYKIIECCHM M WX TPUYUHBL. AHTPOINOTCHHBIC BO3JCHCTBUS Ha CYKIIECCHUHU.
KnumakcHoe coobiectBo. buopaznooOpasue M MOJHOTAa KpPYyroBOpOTa BELIECTB — OCHOBA
YCTOMYUBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. JKocucmemsbl 03Ep U pek. IKocucmemvl Mopeli U OKeaHo8.
Ixocucmemvl myHOp, 1€co8, cmenell, NyCMmvlHb.

AHTpPOIIOTEHHBIE HKOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmuums wMexay
AHTPONIOTEHHBIMU U TIPUPOTHBIMU YKOCHCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oposackas diopa u dayna.
CunaHTponm3anusi TropoAckoil (¢ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHHUS  OCHOBHBIX  B3aWMOJICUCTBUN  OPraHU3MOB B
aKocucteMmax. Poiv  kackaonoco s¢hghexkma u  6u008-30ugpukamopos (Kirouesvlx 6udos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXKAY CMEKHBIMU
9KOCUCTEeMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJIALUMA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPONIOT€HHBIX BO3AEHCTBUM.

Mexanuzmvl  8030eticmeus  3a2pA3HeHUll  PA3SHbLIX MUN08 Ha  CYOOP2aHU3ZMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmausi. MeToqoIorus MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JdeMmoHcTpamun

Hoptper: A. k. Tencnu.

Tabauiet u cxembl: «CTpyKTypa OHOLIeH03a», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECaY,
«JKocucTeMa XBOWHOTO Jiecay, «DYHKIMOHAIBHBIC TPYMIBl OPraHU3MOB B OIKOCHCTEMEY,
«KpyroBopor BemectTB B 23kocucreMey», «llenu mnuTanus (macTOuWIMHAs, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMUJIa YUCEID», «IKOJIOTHYECKas MUpaMuia OnoMacch», « IKOJIOTHIeCKast
nupamuga sHeprumy», «OOpasoBanue Ooioray, «llepBuunas cykneccus», «BoccraHoBieHue
Jeca Toclie ToXapa», «JKOocHcTeMa o03epay», «ArpoueHos», «KpyroBopoT BemIeCTB W IMOTOK
SHEPruu B arpoiieHo3ey, «IIpumepsl ypoOIKOCUCTEM.

OObopynoBanue: repdapuu pacTeHUM, KOJUICKIIMU HACEKOMBIX, Yydesia NTHUIl U 3BEpei,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IMpakTuuyeckas padora «/3ydeHne u onrcanue ypOOIKOCHCTEMBDY.

JlaGopaTopuas padora «/3ydyeHue pazHooOpa3usi MENKUX IMOYBEHHBIX YICHUCTOHOTUX
B Pa3HBIX IKOCHCTEMAX).

IKCKypeust «IKCKypcHs B TUIMYHBINA OMoreoneHo3 (B AyOpaBy, Oepe3HsK, eIbHMK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKCKypeusi «IKCKYpCHs B arpoKOCUCTEMY (Ha T0JIe WM B TEINTUYHOE X03SHCTBO)».

Tema 10. buocdepa — rnodanpHast IkocucTemMa

buocdepa — oOmierutanetapnast o6osiouka 3emiin, T/I€ CYIIECTBYET HJIM CYIIECTBOBaJIa
*u3Hb. Pa3BuTHE npeacraBnenuii o buochepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepnaackoro o
6uocpepe. Obnactu 6uocdeps u e€ cocras. Kupoe BemecTBo Ouochepsl U ero PyHKIHUU.

3aKOHOMEPHOCTH CyIlIecTBOBaHUs Ouochepsl. OcobeHHOCTH Orochepsl Kak rinodaIbHON
sKkocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BewectB u
OMOreoXMMHYECKUE IUKIIBI (YIIepo/ia, a3oTa). PUTMUYHOCTD sBNIeHMI B Ouocdepe.

3onanbHOCTh Onocdepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYLIN: TYH/Ipa, XBOWHBIE
jeca, CMEUIaHHbIe U IIMPOKOJIMCTBEHHBIE JIeca, CTEH, CaBaHHbI, YCTBIHH, TPOIIMUYECKHUE Jieca,
BBICOKOTOphs. KitMMar, pacTUTeNbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS >KUBBIX CHUCTEM, OIIEHKAa HX pPECypCHOro TOTeHIHanta u
O6rochepHbIX QYHKITHHA.

JdemoncTpanuu

Hoptpetsr: B. U. Bepuanckuii, 3. 3rocc.



Tabnuuer u cxembl: «I'eocdepsr 3emmn», «KpyroBopoT azora B npupozae», «KpyroBopot
yriiepoaa B npupojae», «Kpyropopot kuciopoaa B npuponae», «KpyroBopot BoJibl B IPUPOIE»,
«OcHoBHBIE Omombl cymmy, «Kimvarmdeckue mosica 3emmn», «Tyampay, «Taiiray,
«Cmemannbii - jec», «lllupokonuctBeHHbld Jec», «Crenby», «CaBaHHa», «IlycTbiHS»,
«Tponmueckuii nec».

ObopynoBanue: repoapuy paCTeHUN Pa3HbIX OMOMOB, KOJUICKITUH )KHBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKOJOTUYeCKHe KPHU3UChl M WX MPUYMUHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHuE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHE BOJHOM cpeapl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpyiienue noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHe KiinMara.

AHTpPOIIOTEHHOE BO3/ICHCTBME HAa PACTUTEIbHBIA W KUBOTHBIA Mup. OxpanHa
PaCTUTENIBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie nipuposubie Tepputopun (OOIIT). boranudeckue cagpl U 300JI0THYCCKHE
MapKH.

OcHOBHbIE MPUHIIMUIIBI YCTOWYUBOTO Pa3BUTHS YellOBEUYECTBA U MpUpoibl. ParmonansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TTI00aIbHBIX AKOJIOTMUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Kca
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3Butne METO/IOB MOHHUTOPHHTA pa3BUTHUSA OTAaCHBIX TEXHOTCHHBIX
npouieccoB. Cucmemmule uccneo008anus nepexooa K pecypcocbepezaroweii u
KOHKYPEeHMOCNOCcoOHot  3Hepeemuke. buonocuueckoe  pasnoobpazue  u  b6uopecypcowi.
Hayuonanvnvle ungopmayuonusie cucmemvl, obecneyusaiowjue O00CmMyn K uHgopmayuu no
COCMOSIHUIO  OMOeNbHbIX 6U008 u 3kocucmem. (OCHO8bI dKOpeaburumayuu 3KOCUCmeM U
€cnocob06 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUx u HA3eMHbBIX IKOCUCTIEM.

JdeMoHcTpamun

Tabmuuel W cxeMmbl: «3arps3HeHre  arMocdepbl», «3arpsa3HeHHne THAPOCchEpPbI,
«3arps3Henne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MPUPOIHBIC
TeppUTOpUNY», «MoIeNn yIpaBIIEeMOT0 MUPAY.

O6opynoBanue: Gpororpaduu oXpaHseMblX pacTeHUu U kUBOTHBIX KpacHol kHuru Poccuiickoit
®enepaunn, KpacHOW KHUTH peroHa.




IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'U HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYJarOITUMUCS
MPOrpaMM CPETHETO O0IIero 0Opa3oBaHusl: TMYHOCTHEIC, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType TUYHOCTHBIX PE3ylbTaTOB OCBOEHHUS MPOTPAMMBI IO OMOJIOTUU BbIACICHBI
CIEYIOINE COCTABIIAIOIINAEG: OCO3HAHHME OOYYAIOIIUMHUCA  POCCUHUCKOH  Tpa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEJIBHOCTH u
CaMOOIIPENEIIEHUIO, Haauuue Momusayuu K 00y4eHHIO OuoIsIoTHY, YeneHanpasieHHoe
passumuye BHYTPEHHUX yOEKISHUN TUUYHOCTH Ha OCHOBE KITFOUEBBIX [IEHHOCTEH M HCTOPUYECKUX
TPaIUIUN Pa3BUTUS OMOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYAIOITUXCS
PYKOBOJICTBOBATbCSI B  CBOEM  JESATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH,
MPHUCYIIUMU CHCTeME OHMOJIOTHYECKOTO 00pa3OBaHUsl, Haluuue Npasoco3Hanusi IKOJIOTUICCKON
KYJIBTYPBI, CHOCOOHOCMU CMAumb 1eNIN U CTPOUTD KU3HEHHBIC TIIAHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOCHUSI IPOrPAMMBI TTO OMOJIOTHH JTOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATENbHON JEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMHU, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABONOPSAKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJIEHHUIO, B3aUMHOIO
yBaXX€HUsA, OEpeKHOr0  OTHOWICHHWS K  KYJbTYpHOMY  HAClEIUI0 W TPAIUIUSAM
MHOT'OHAallMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JInyHOCTHBIE PE3YJIbTATHl OCBOCHUS YUeOHOTO npeameTa «bruosorusy» 10IKHbI OTpaxaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHICKOr0  OOIIecTBa,
paclIMpEHUE KU3HEHHOTO OMNbITA M ONbITA ACATEIBHOCTH B MPOLECCE PEATU3ALNU OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakaaHCcKOro BOCIIUTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBa;

OCO3HAaHWE CBOMX KOHCTHTYI[MOHHBIX TMpaB M OO0S3aHHOCTEW, yBa)KEHHWE 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITETbHOCTH MIPHU CO3JIaHUH YIEOHBIX MPOEKTOB,
pelieHun yueOHBIX U MTO3HABATENIbHBIX 3a71a4, BHITTOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TMO3UIIMI0O MO0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE VYUUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJIEH C Pa3HBIMU YOEKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMUA U COIIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJIHEHHS YYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIIEHUS K MHEHHIO
OTIIOHEHTOB MPHU 00CYKJICHUU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CONECPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JIEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpPMUPOBAHHOCTH POCCUNUCKON TPasKIAHCKOW MACHTUYHOCTH, MAaTPHUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH INepe] PonnHON, ropmocty 3a CBOM Kpall, CBOXO
Ponuny, cBO# A3BIK U KyJIbTYpPY, MPOIILJIOE U HACTOALLEE MHOTOHAIIMOHATILHOTO Hapoia Poccuu;

IIEHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACIEAUI0 W TaMSITHHUKAM TPUPOJIBI,
JOCTH>XKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYAE;



CMOCOOHOCTh OLEHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
O1oJ0TUY, TOHUMAaHKS 3HAaUeHUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MPHUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT'0 00IIEeCTBa;

uneitHass  yOexAEHHOCTh, TOTOBHOCTb K CiIyXeHHto u 3amuTe OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOT0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO ITOBEACHHUS,;

CTIIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POJUTENSM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CeMEeHHON KU3HH B COOTBETCTBHM C TPATUIMSIMU HAPOIOB
Poccuu;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasi ICTETUKY ObITa, HAYUHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OONMIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE YMOLIMOHAIEHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPDOKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE TPOSIBIISATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) puzuueckoro  BocnuTaHMsl, (OPMHUPOBAHMS  KYJBTYPbI  310pPOBbSI W
IMOLUMOHAIBLHOIO GJIArONOIyYusi:

MMOHMMAaHKE U pealih3alus 3J0pOBOro u 0e30macHoro odpasa Kku3Hu (310pOBOE MUTAHUE,
cOOJIOZICHHE TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHass (u3MYECKash aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3JI0POBBIO;

MOHWMAaHWE UEHHOCTH MPAaBUJ WHIMBHIYaJIbHOTO M KOJUJIEKTUBHOTO 0€30MacHOTO
MOBE/ICHHUS B CUTYAIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME IOCIEICTBUI M HENPHUSATHS BPEAHBIX MPHUBHIYEK (YIMOTPEOICHHS aIKOTOIs,
HApKOTUKOB, KYPEHHUS);

6) TPy/Z10BOTO BOCIUTAHUS:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0T00HE;

TOTOBHOCTb K  AKTUBHOW  JIEATETBHOCTH  TEXHOJOTMYECKOW W COIMAJIbHON
HAIPaBIEHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENIHO BBIMOJHATH
TaKyIo JeSTeTHHOCTD;,

MHTEpeC K pa3iuyHbIM chepaM NnpodhecCHOHANIbHON JeATeIbHOCTH, YMEHUE COBEpIIATh
OCO3HaAHHBIN BBIOOP Oyaytieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K 0OOPa30BaHUIO U CAMOOOPA30BaHMIO HA MPOTSHKEHUH BCeH
KU3HU;

7) IKOJIOTUYECKOTO BOCTIHTAHUS:

HKOJIOTHYECKH 1eJIeco00pa3Hoe OTHOIIIEHHE K IPUPO/Ie KaK CTOUYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHUS;

MIOBBIIICHUE YPOBHS IKOJIOTHYECKOW KYJIBTYpBI: MPUOOPETEHHE OIbITa TIAHUPOBAHUS
MOCTYIKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOIIEH Cpe/Ibl;

OCO3HAHHE TII00ATFHOTO XapaKTepa KOJIOTHYSCKUX MPOOIeM U IyTel UX PEIICHNUs;

CIOCOOHOCTH UCIOJIb30BaTh MpUOOpeTaeMble NPU N3YUYE€HUH OUOJIOTUH 3HAHUS U YMEHUS
NPU pEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOIOTOIH30BaHUEM (COOIIOICHIE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOCchepbl);

aKTUBHOE HEMpHUATHE ACWCTBUI, MPUHOCAIIMX Bpell OKpYXarolleil MmpupogHOU cpere,
YMEHHE TPOTHO3MPOBATH HEOIATONPHUSTHBIE YKOJIOTHYECKHE IMOCIEICTBUS TPEANPUHIMAEMBIX
JIEMCTBUN U NIPEJOTBPALLATD UX;



HaJu4ue PA3BUTOIO SKOJOTMYECKOIO MBIIUICHUS, 3KOJIOIMYECKOM KYJIbTYPBI, OIbITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATHCS HMH B
[IO3HABATEJIBHOM, KOMMYHMKAaTUBHOM M COLMAJIbHOM IPAaKTHKE, TNOTOBHOCTM K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU YKOJIOTUYECKOM HAIIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

C(POPMHUPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOILIECTBEHHOW IPaKkTUKHM, OCHOBAaHHOTO Ha JUAJIOTEe KYJIbTYp,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE  A3BIKOBOM M  YMUTATEIBCKOM  KYJIbTYpbl Kak  CpEICTBa
B3aMMOJCICTBHS MEKIY JTHOAbMH U TO3HAHUS MHUPA;

MOHUMaHHE CIEeHU(PUKHA OMOJIOTUU KaK HayKd, OCO3HaHHs €€ poiud B (POPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBIECHUs 00 OKpYXKarolleM
MHUpEe KaK O EIUHCTBE NPUPOABI, YEIOBEeKa U OOIIecTBAa, B TO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOIeM COXPaHEHHsI IPUPOTHOIO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJIsl COBPEMEHHON LMBUIM3ALMU: 00ECTICYSHUS
HOBOI'O YPOBHS pa3BUTHs MEAMILIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTHYECKUX Mpo0seM U obecriedeHus nepexo/a K ycToiuuBOMYy pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUH B LIEJSAX MOBBILICHUs 00LIEH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOM TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIorum;

IIOHUMAaHHE CYHIHOCTHM METOJOB IIO3HAHHWs, MCIOJb3yEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJIb30BaTh IOJydaeMble 3HAHHUS U aHalIn3a M OOBACHEHMs SBJICHUMN
OKpYXKAOIIero MUpa M MPOUCXOJAINIMX B HEM M3MEHEHMH, yYMEHHE JellaTb OO0OCHOBaHHbBIE
3aKJIIOYEHUsT HAa OCHOBE HAaYYHBIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO HCIHOJb30BaTh OMOJOrMYECKHE 3HAHUS Ui PELICHMS
po0JIeM B PEATIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

OCO3HAaHUE LIEHHOCTU HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIATh IPOEKTHYIO U
HCCIIEI0BATENBCKYIO IESITENbHOCTh HHINBUIYAIIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN IO OHOJOTUM B COOTBETCTBUU C >KU3HEHHBIMU
HOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHUS yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HAUMMbIC 1T (DOPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIOMIUXCA  MEKIUCIUTIIHHAPHBIC
(MeXmpenMeTHbIE) O0IIeHAYYHbIE TIOHATHS, OTPAXKAOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieniuuKy METOJIOB IMO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SBIIEHUE, TPOIECC, CHCTEMa, HAy4YHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, MCCIIeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUEe, DKCIEPUMEHT U JIPyrue); YHUBEpCAIbHBIC
yueOHbIe JeiCcTBUS (MO3HABAaTEIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPaMOTHOCTH W COIMAIBHOM KOMIIETCHIIMH OOYYaroIIUXCs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCHUTUTNHAPHBIE,
MHPOBO33PECHUYECKHE 3HAHWUS W YHUBEpCaJIbHbIC Yy4eOHBIC IEHCTBHS B TIO3HABATEILHOW U
COLIMATILHOM TTPaKTHKE.

B pesynpraTe um3ydeHuss OWOIOTHM Ha YpPOBHE CpEAHETO OO0Iero oOpa3oBaHUs Yy
oOyuaromierocsi OyayT chopmupoBaHbl MO3HABATEIbHBIC YHUBEpCAIbHBIE yueOHbBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCATbHBIC YYeOHBIC JICWCTBUS, PETYJISATHBHBIC YHHUBEpCAIbHBIC
yueOHbIe AeMCTBHSI, COBMECTHASI IEATEIHHOCTD.



MertamnpeaMeTHbIe pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHuUs
JIOJKHBI OTPakaTh:

OsgJiajieHNe YHUBEPCAIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH AeCTBUSIMH:

1) 6a3oBbIe JJOrHYecKHe IeHCTBHS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M AKTyalIM3HpPOBATh MpoOJIeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOEHMM 3HAHUM NPUEMBI JIOTMYECKOTO MBILIUIEHUS (aHAIu3a,
CHHTE3a, CpaBHEHMA, KIACCU(PHUKAIMH, OOOOIIEHHsS), PACKPHIBATh CMBICT OHOJIOTHYECKUX
HOHATUH (BBIIEJIATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATH CBSI3H C APYTMMHU MOHATUSAMM);

OTIpPENeNIATh LIEIH JEATeNbHOCTH, 33/JaBas IMapaMeTpbl U KPUTEPUH HUX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIHOCTHU C TOCTABICHHBIMHU LIEIISIMU;

UCIOJIb30BATh OMOJIOTUYECKHE MOHATUSA Ui OOBSICHEHUS (DAKTOB M SBICHHHA >KUBOU
HIPUPOIBI;

CTPOUTBH JIOTUYECKHE pACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 AaHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMbIX SIBICHUAX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHATh CXEMHO-MO/IEIbHbBIE CPEJICTBA JUIsl NPE/ICTaBICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIaH pEIIEHUS MpoOJeMBbl C y4ETOM aHalIM3a HUMEIOIIUXCS
MaTepHaJIbHBIX U HEMAaTEePUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTb, OICHWBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OLIEHUBATh PUCKH MTOCIIEICTBUI €A TEIbHOCTH;

KOOPJMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX pEATbHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TPOOIEeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIQJICTh HABBIKAMU y4eOHO-MCCIICIOBATEIILCKOM U MPOCKTHOW JICATEIIbHOCTH, HAaBBIKAMU
paspemieHus mpooieM, CocoOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWUCKY METOIOB
pelIeHus MPaKTUYECKHX 3a7a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHJAbI ACATCIIBHOCTU IO IMOJYYCHHIO HOBOTO 3HAHHA, €TI0
WHTEPIIPETAIMU, TPEOOPa30BAHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3aHUU YYEOHBIX U COI[MAJIbHBIX TPOEKTOB;

(hopMUPOBATh HAYUHBIN TUIT MBIIIJICHUS, BIAJAETh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
INOHATUAMHU U METOJJaMHU,

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOpA30BATEIBbHON AEATEIHHOCTH U
JKU3HCHHBIX CUTYalUsIX;

BBISIBJISITH TPUYUHHO-CIIE/ICTBEHHBIE CBSI3U W aKTyallU3UpOBaTh 3a7ady, BBIIBUTATH
THUIIOTE3Y eé pemiCHus, HaXOAWUTb AapPryMCHTBI JJIsI JOKa3aTCIbCTBA CBOUX yTBep)I()ICHI/IfI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATE TIIOJYYCHHBIC B XOJAC PCHICHHA 3aladyu pPE3yabTaTbl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

JlaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEICTB U CIIOCOOOB JCHUCTBUS B
poeCCHOHAIBHYIO CPEY;

yMeTb TIEPEHOCHTh 3HAaHUS B I[O3HABATENBHYI0O M  MPAKTHYECKyl0  o0yacTu
KUBHEACATCIIBHOCTH,

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BbIJIBUT'aTb HOBBIC HJICH, NpCjiaraTb OpPUTHHAJIBHBIC IMOAXOJbl W PCHICHUA, CTAaBHUTHb
pOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUS.



3) paGora ¢ nngopmanmeii:

OPHUEHTHPOBATHCA B PA3IMYHBIX MCTOYHHMKAX MHPOpManuu (TEKCTe y4eOHOTO Mocoowus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBApsSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHAIU3UPOBaTh WH(POPMAIMIO PA3IUYHBIX BHIOB U (opM
NPECTaBJICHUS, KPUTUIECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTH;

(bopMyIHpOBaTh 3aMpOChl M TPUMEHSTH pa3jIMYHbIE METOABI MPH TOUCKE U OTOOpE
O6unonornyeckoit nHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YIEOHBIX 3a/1a4;

NpUOOPETaTh OMBIT UCIOJIB30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY TPEACTABICHUS OUOJIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KAayeCTBE CPEJCTBa NpU paboTe ¢ OHMOJIOTHYECKOM
uHpopManrel: TPUMEHITh XUMHYECKHe, (PU3MYeCKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATYPY, HCIIOJIB30BaTh W IMPEOOpPa30OBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISTHOCTH;

BJIQJICTh HAaBBIKAMH pPACIO3HABAaHMS W 3alIUTHl WHPOpPMANUHU, HHOOPMAITMOHHON
0€30MacHOCTH IMYHOCTH.

OBJ1ajieHHe YHHBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€CTBUSAME:

1) oomenne:

OCYHIGCTBJI?[TI) KOMMYHI/IKaIII/II/I BO BCECX C(bepax JKHU3HHU, aKTUBHO y‘IaCTBOBaTB B aHaJIore
WM JIMCKYCCHH TI0 CYIIECTBY 0OCYXIaeMOi TeMbl (YyMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CY)KIIGHI/IFI OTHOCUTCJIBbHO BBIIIOJIHCHUS HpeﬂﬂaraeMOﬁ 3aJa4u, yLII/ITI)IBaTI) I/IHTepeCI)I n
COTJIACOBAHHOCTD TO3HUIINI APYTUX YIACTHHUKOB JIHAJIOTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPENCTBA OOIICHHS, MMOHMMATh 3HAYCHHUE COLHUAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(PIUKTHBIX CUTYaIMi, YMETh CMST4aTh KOHMIUKTHI 1
BECTH IIEPETOBOPHI;

BJIAJETh PA3IMYHLIMU CIIOCO0AMM OOLIEHUS M B3aMMOJEHCTBUS, IOHUMATh HAMEPEHUS
JIPYTHX JIOACH, MPOSIBIIATh YBAKUTEIHLHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme
(OpMyIIMPOBaTH CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJCTB.

2) coBMeCTHAsI 1eSITeJIbHOCTh:

MIOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON Y MHIUBUAYAIbHON pabOThI MpU
peleHny OMONIOTnYecKoi nMpobsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOJEHCTBYS IPU pELICHUH yUeOHO! 3a/1auH;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHUCTBHM C y4E€TOM OOIIMX HHTEPECOB M
BO3MOKHOCTEHN KaXKJ0r0 4J€Ha KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BBIBaTb M KOOPIMHUPOBATH
JIEUCTBUSA MO €€ INOCTHUKEHHIO: COCTAaBIIATh IUIAH JEHUCTBUM, PACOPENCISITH POJIU C YYETOM
MHEHHMH y4aCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHMBATh Kau€CTBO CBOETO BKJIAJIa U KaXJA0I0 yYaCTHUKA KOMaH/bl B OOIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3WIMHM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE ITOBEJCHUE B DPa3IUYHBIX CUTYalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1ajIeHHe YHUBEPCATbHBIMH PEryJIATUBHBIMH JI€fiCTBUSIMU:
1) camoopraHu3anms:



UCIIOJIb30BAaTh OWOJOTMYECKUE 3HAHUS JUIsS BBIBICHHUS IMPOOJIEM W HMX pPEIICHUS B
YKU3HCHHBIX M YYCOHBIX CHTYAIIHAX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH LIEJICBBIC M CMBICIOBBIC YCTAHOBKU B CBOMX
JEUCTBUSIX M MOCTYIKaX 110 OTHOLICHHIO K JKUBOH MPUPOJE, CBOEMY 3I0POBBIO M 3OPOBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLICCTBIISTh [MO3HABATEIILHYIO JICSATEIbHOCT, BBIBISTH IPOOICMBI,
CTaBUTh W (OPMYJIMPOBaTh COOCTBEHHBIC 3aJa4d B 0O0pa30BaTECIbHOH JCATEILHOCTH |
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITENILHO COCTABIIATH IIJIaH PEIICHUS IPOOJIEMBI ¢ YIETOM UMEIOIIUX CSl PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MTPEANIOYTCHNUH;

J1aBaTh OLICHKY HOBBIM CHTYaIlHsIM;

PACIIUPSATH pAMKH Y4eOHOTO IPpeAMeTa Ha OCHOBE JIMYHBIX MTPEAIIOYTCHHUH;

Jie7IaTh OCO3HAHHBINA BBIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHHE;

OLICHUBATH MTPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO ILIMPOKOW OJPYIUIMH B Pa3HBIX
00JacTsIX 3HaHHUH, OCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBII U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHWBATH
COOTBETCTBHE PE3YJIBTATOB LIEIISM;

BJIaACTh HABBIKAMU [IO3HaBaTeIbHOU pe(bJIeKCI/II/I KaK OCO3HaHUA COBCPIIACMbIX HeﬁCTBHﬁ
Y MBICJIUTEJILHBIX MIPOIECCOB, MX PE3YJILTATOB M OCHOBAHWH, HCIIOJIL30BaTh MPUEMBI PeIICKCHI
JUISL OLICHKU CUTYalH, BIOOpAa BEPHOTO PELICHMUS;

YMETH OIIEHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PELIEHHS 110 MX CHUKEHHMIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsATHE Ceds U IPYTHUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB ACSITEIbHOCTH;
IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ybTaThl OCBOSHHS COAEpkaHMs ydeOHoro mpeamera «buomorus» Ha
yrI1yOnéHHOM yYpOBHE OPUEHTHPOBAHBI Ha obecrieueHue npOoQHIEHOTO
o0yueHus oOydaromuxcst Ononornd. OHU BKJIIOYAIOT: crieUUUecKre Juisi OMOIOrMM Hay4YHbIE
3HAaHUS, YMEHUS U CHOcOOBbl JEHCTBHM MO OCBOEHHWIO, MHTEPIPETALUU U IMPeoOpa3oBaHUIO
3HAHUH, BUJIBI JEATEIBHOCTH MO TIOTYYEHHIO HOBBIX 3HAHWW M MX MPUMEHEHHIO B Pa3IMYHBIX
y4yeOHbIX, a TakKe B pEIbHBIX JKU3HEHHBIX cuUTyarusx. IlpeamerHele pe3ynbTaThl
MPEJICTaBIICHBI 110 T0JIaM H3y4YCHUSI.

[IpeameTrHsie  pe3ynpTaThl OCBOEHHsSI yueOHoro mpeamera «buomorus» B 10
Kaacce NOJDKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE M POJH OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHONW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB MPUPOABI U
pEeIIeHNH POOJIeM palMOHATBFHOTO TPUPOAOIIOIB30BaHUS, O BKJIAJIE POCCUMCKUX H 3apPYOESKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTUU;

BIIQJICHUE CHUCTEMON OMOJOTUYECKHX 3HAHWHM, KOTOpas BKIIOYAET: OCHOBOTIOJATAIOIINE
OMOJOTUYECKHEe TEPMHUHBI U TIOHATUS (JKU3Hb, KJIETKa, OpPraHW3M, MeTaboiu3M, TOMeocTas,
CaMOPETYJISIHS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BHUTHE),
Ouonoruueckue Teopuu (kinerounas Teopus T.I1lIBamna, M. lllneiinena, P. Bupxosa,



XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. U. BaBunoBa — o meHTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHH), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
NEPBOTO MOKOJICHUS, PACHICIUICHHUS, YUCTOTHI TaMeT, HE3aBUCUMOT0 HacienoBanus 1. Menperns,
TOMOJIOTHUECKUX PSAOB B HacieICTBeHHOM wu3MeHunBoctd H. W. BaBuiioa), mpuHUUIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMU METOJAMU HAYYHOT'O IMO3HAHUSA, UCIIOJIb3yEMbIX B OMOJOTHYECKIX
UCCIICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHCaHUe, U3MEpeHNe, HaOIr0AeHNe, SKCIIEPUMEHT);

YMEHHE BBIICIATh CYHIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuid, rpuOOB, pacTeHHIA,
JKUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, JKUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HEACATEIbHOCTH, NPOTEKAIOIIMX B OPraHU3Max pacTeHUH, >KUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OposxeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeTorenesa, IMOpuoreHe3a, MocTIMOPHOHATIBLHOTO Pa3BUTHS, PA3MHOKEHUS,
MHIMBUAYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOI€HE3a), B3aUMOJAEWUCTBUS T'€HOB, IE€TEpO3HUCa,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3M MEXIY OPraHOMAAMHU KJIETKH U UX (DYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHe U X (QYHKIUAMHU, MEXY OpPraHaMU U CUCTEMaMH OPTaHOB Y
pACTCHHMIA, JKMBOTHBIX W 4YEJIIOBEKA M WX (QYHKIUSAMH, MEKIY CHCTEMaMH OPTaHOB U WX
GyHKIUSAMHE, MEXAY JTanmaMu OoOMeHa BEIIeCTB, dTalaMH KIETOYHOTO ILHMKJIA U KU3HEHHBIX
[IUKJIOB OPTraHU3MOB, J3TalmaMH SMOPHOHAIBHOTO pPAa3BUTHA, TEHOTUIIOM U  (peHOTUIIOM,
(dbeHOTUIIOM M (haKTOpaMH CpeJibl OOUTAHUS;

YMEHHE BBISBIISATh OTIUYHUTEIHHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTCHHM,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OHMOJOTHUYECKYI0 TEPMHHOJIOTHIO
Y CUMBOJIUKY JUJIS I0Ka3aTEeIbCTBA POICTBA OPraHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHE pemiath OHOJIOTWYECKHE 3aJaud, BBIABIATH NPUYMHHO-CIEACTBEHHBIC CBSI3U
MEXYy HCCIEeIyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMUd U SBJICHUSMH, JeNlaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YIIbTaTOB;

YMEHHE BBIMOIHATH J1a00paTOpHbIE U MpakTU4Yeckue padoThl, cOOMI0IaTh MpaBMiia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPSATh MX OSKCIEPUMEHTAIBHBIMH CPEICTBAMU,
bopMyHpys 1eNb UCCIIeI0BaH!s, aHATM3UPOBATh MOJyYeHHbIE Pe3yIbTAThI U JIeTaTh BBIBOIHI;

YMEHHE Yy4acTBOBATh B yueOHO-HMCCIEI0BATEIbCKONW paboTe Mo OMOIOTHH, SKOJIOTUU U
MeIUIMHEe, MMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MYyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIEC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OIICHMBATh JTHUYECKHE AaCIEeKThl COBPEMEHHBIX WCCIENOBaHMKA B 00JacTh
OMONOTUM W MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyaymiel npodeccuoHanbHOM e TeNbHOCTH
B o0nacth OHWOJOTMH, MEIWIUHBI, OMOTEXHOJOTHH, BETEPUHAPWHU, CEIBCKOTO XO3SHCTBA,
MUIIEBONM TMPOMBIIIIEHHOCTH, YIIYONATh TO3HABAaTEIbHBIM MHTEpEC, HAaIMpaBICHHBI Ha
OCO3HAHHBI BBIOOP COOTBETCTBYIOMIEH TpodecCHd W TPOAOIDKEHHE OHOJIOTMYECKOTro
00pa30BaHUs B OPraHU3alUAX CPETHETO MPO(HECCHOHAIBHOTO U BBICIIEr0 00pa30BaHMsL.

[IpenMeTrHbie  pe3ynbTaThl OCBOEHHUs ydeOHoro mpeamera «buwomorus» B 11
K1acce NOJKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GhOpMHUPOBAaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TIO3HAHWU 3aKOHOB
MPUPOJBI U PEHICHUH YKOJIOTHUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKe B PEIICHUU BOIPOCOB
paIMOHAIBPHOTO TPUPOJIONOIB30BAHUSA, W B (OPMUPOBAHUU IIEHHOCTHOTO OTHOIICHHUS K



npupoje, OOIIEeCTBY, YEJOBEKY, O BKJAJE POCCHMCKHX M 3apyOeXHbIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMOU OMOJIOTMYECKUX 3HAHUH, KOTOpas BKIIOYACT ONPEACICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHSTHN (BUI,
sKocucTema, Ouocdepa), Oumonormdeckue Teopuu (dBomonnoHHass Teopus Y. JlapBuHa,
CUHTEeTHYeCcKas Teopusi sBoitouuu), ydenus (A. H. CeBepuoBa — 0 HyTSX U HampaBICHHIX
spomonnu, B.W. Bepuaackoro — o 6uocdepe), 3akoHbI (reHeTHYecKoro paBHoBecus k. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (Munumyma FO. JIubuxa,
IKOJIOTHYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BJa/J€Th OCHOBHBIMM METOJAaMH HAy4YHOTO II03HAHUS, HCIIOJIb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOAaMU BBISBIICHUS M OLICHKH aHTPONOTEHHBIX M3MEHEHHH B
pUPOJIE;

YMEHHE BBIICNIATh CYIIECTBEHHbIE NPU3HAKU: BUIOB, OHWOTEOIICHO30B, AKOCHUCTEM H
Oouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W Ppa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUYECKOT0 U CUMIATPUUYECKOT0 BU000PA30BAHNUS, BIUSHUS JABIKYILIUX CHJI ABOJIOLUN
Ha TeHO(OH]] MOIYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHHs, YepeOBaHUS
HAIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3AaMMOCBSI3M MEXIY MPOIECCAaMH ABOJIOIHH, JIBIKYIIMMHU
CHWJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3IMYHBIX SKOCHUCTEM M MPHUCHOCOOIECHUSMU K HUM
OpPraHU3MOB;

YMEHHUE BBISABIATH OTJIMYUTENbHBIE MPHU3HAKU JKUBBIX CHUCTEM, IMPUCIOCOOICHHOCTH
BUJIOB K cCpelne oOuTaHus, aOMOTHMYECKMX U OHUOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBS3€l OPraHu3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHHI B 9KOCHUCTEMaX CBOEH
MECTHOCTH;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO
U CHUMBOJHUKY JJIsl JIOKAa3aTelIbCTBA POJCTBA OPTaHU3MOB DPA3HBIX CHCTEMATHYECKHUX TPYIII,
B3aMMOCBSI3M OPraHU3MOB M CpeAbl OOMTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHHsI MHOTOOOpa3usi BHJOB M JKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS MPUPOABI U
YeII0BEYeCTBa;

YMEHHE peliarh OHWOJIOTMYECKHE 3aJIa4M, BBISABISATH MPHUYUHHO-CIICJACTBCHHBIC CBS3H
MEXYy HCCIEeIyeMbIMH OHOJIOTHYECKUMH TIPOIleCCaMU U SIBICHUSMHU, JEJIaTh BBIBOJABI U
IIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOTHATH Ja00paTOpHbIE U MpakTU4Yeckue paboThl, cOOMIOIATh MpaBMiIa MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPY/I0BAHHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPITh HX DKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATH OJTYYSHHBIC PE3YIIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBATh B y4eOHO-HCCIEI0BATEIbCKOW paboTe Mo OMONIOTHH, SKOJOTHUU U
MEWIIMHE, MPOBOJIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYOJUYHO TPEICTABIIATH
MOJTy4YEHHBIC PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OIICHWBATh THUIOTE3bl M TEOPUHM O TMPOUCXOXKJICHUM S>KU3HH, 4YEIIOBEKA H
YeNOBEUYEeCKUX pac, O MPUYMHAX, MOCIEACTBUAX U CHOCO0AaX MPeIOoTBPAILEHUS TII00AaTbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oymaymiei npodeccuoHaIbHON AesITeNbHOCTH
B o0macTh OWOJOTHH, OKOJOTHH, NPUPOIONOIB30BAHUS, MEIAUIMUHBI, OHOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SHCTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YTIyOIsTh
MO3HABATENIbHBIII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH
npodeccun U MPOJOIDKEHHE OMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUAX CPEIHEro
po()eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KosnmuecTBo yacoB DnekTpoHHbIE (IUPPOBEIC)
I/ Bcero KonTtpoJsibHbie [Ipakt. n nab. 00pa3oBaTelIbHbIE PECYPCHI
paboThI paboThI
1 Buosnorus kak Hayka 1 [[1]
2 JKMBbIE CUCTEMBI U MX U3YYEHHE 2 1 (1
3 buonorus kieTku 2 1 [11]
4 XUMHYECKast OpraHu3anys KICTKH 10 2 [11]
5 Crpoenne u GyHKIUHN KICTKH 8 4 [[1]
6 OOMeH BeIeCTB U IPEBPAICHHE YHEPTUU B KIIETKE 9 1 4 [11]
7 HacnencrBennas nudopmarys U peannsanus e€ B 9 1 [11]
KJIETKE
8 JKu3HEHHBIH UK KIIETKH 6 2 [11]
9 Crtpoenrne u GyHKIUU OPraHU3MOB 17 3 [[1]
10 Pa3MHOXXEHHE U pa3BUTHE OPraHU3MOB 8 1 3 [[]
11 I'eneTnka — HayKa 0 HaCIEICTBEHHOCTH U 2 1 (1]
M3MEHYUBOCTH OPraHH3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 2 [[1]
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 2 (1]
14 I'eHeTHKa yenoBeka 3 1 [[1]
15 Ceekiyst OpraHu3MOB 4 3 [11]
16 BuorexHonorus u cuHTETHYECKask OMOIOTHS 4 1 2 (11
17 PesepBHOE Bpemst 1 (1]
J106aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 | 3 32




11 KJTACC

Ne HauMmeHoBaHuE pa3/ieioB U TEM MPOrPaMMBI KosnuecTBo yacos DeKkTpoHHbIE (LUPPOBHIC)
/11 Bceero KonTposbhbie [IpakTnueckue 00pa3oBaTeNbHBIC PECYPCHI
paboTHI paboThl
1 3apoXkKIE€HUE U PA3BUTHE 3BOJIIOLIMOHHBIX IIPEACTABICHUN B 4 (1
OHoI0rHH
2 MUKPOIBOJIIOIHS U €€ Pe3yIbTAThI 14 3 (]
3 Maxkpo3BOIIOIHS U €€ PEe3YIIbTaThI 6 1 (]
4 ITpoucxosxaeHNE 1 pa3BUTHE KU3HH Ha 3eMIIe 15 4 (]
5 [TponcxosxaeHne YenoBeKa — aHTPOIIOTEHE3 10 1 2 [[1]
6 DKOJIOTHSI — HayKa O B3aUMOOTHOILICHHUSIX OPTaHU3MOB U 3 1 [
HAJIOPTraHU3MEHHBIX CUCTEM C OKPYXKAKOUIEH CPeaoil
7 OpraHu3Mmebl B cpejia OOUTaHMsI 9 3 (]
8 DKOJIOTHS BUJIOB M TTOIYJISIIUIA 9 1 [[1]
9 DKOJIOTHsI COOOIECTB. DKOJIOTUIECKUE CHCTEMbI 12 1 2 (]
10 Buocgepa — riobanpHast 5KocucTeMa 6 (]
11 | YenoBek u OKpyXKaroias cpejia 6 [[1]
12 | PezepBHOE BpeMs 8 (]
Jl06aBUTH CTPOKY
OBIIEE KOJMYECTBO YACOB I10 [TIPOTPAMME | 102 | 3 16




YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

1.Yuebnuk «buonorus. 10 xmacc. Yrmyonenusiid yposens. [lox penakiueii B. K. Illymuoro u I'.
M. demmmuna -M.: [Ipocsemnienue, 2020 .

2. YuebOnuk «buonorus. 11 xnacc. Yrny6nennsiit ypoBenb. [Tox penakuueii B. K. [llymaoro u
I'. M. JIpimmuia -M.: IIpocsemenue, 2021 .

3.I'M. Jpmvmnn, O.B. Cabnuna, JI.B. Beiconkas u ap. buonorus. Ilpaktuxym. 10-11 knaccsl-
M.-IIpocsemienne,2017

4.T.T. ®omuna. buonorus. Meronuueckue pekomenaanuu. 10-11 knaccst -M.-
IIpocsemenue,2017

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1.YueOnuk «buonorus. 10 knacc. Yrimyonennsiii yposenb. [lox penakmnueii B. K. lymaoro u I'.
M. demmmuna -M.: [Ipocsemnienue, 2020 .

2. YuebOnuk «buonorus. 11 knacc. Yrnyonennsiit ypoBenb. [Tox penakuueii B. K. [llymaoro u
I'. M. JIpimmuia -M.: IIpocsemenue, 2021 .

3.I'M. [pmvmmun, O.B. Cabnuna, JI.B. Beiconkas u ap. buonorus. IIpaktuxym. 10-11 knaccsl-
M.-IIpocsemienue,2017

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJISA
T.T. ®omuna. buonorusa. Meroauueckue pexkomennanuu. 10-11 xiaccel -M.-
[Ipocsemenue,2017

Briconikas M.B. O6mias 6uomnorus 9-11kmaccel Pa3HOypoBHEBEIE YIIPaKHEHUS U TECTOBBIC
3aganus.-Bonrorpan. Yuurens,2008.-240c.

3axapos B.b, Myctadgun A.I'. O0mias OMOIOTHSA: TECTHI, BOPOCHL, 3aAaHus. — M.:
IIpocsemienue, 2006.

Npanosa T.B., Kanunosa I'.C., Msrkosa A.H. CoopHuk 3aganuii mo oomen ouonoruu. — M.:
IIpocsemenue, 2002.

CyxoBa T.C.KoHTpoJibHBIE U ITPOBEPOUHBIE pabOTHI IO Ouosoruu. 9-11 kaccsl.-
M. Ipoa,2006.-126¢.

Cusornazos B.U., Cyxosa T.C., Koznosa T.A. OGuiast Ouonorus. 10 knacc: mocobue st
yuaurens. — M.: Alipuc-tipecc, 2006.

Copokuna JI.B. Temaruueckue 3auetsi o 6monorun. 10-11 xmacc. — M.: TL] «Cdepar, 2007.
Yepenuukona I'.B. Iloypounsie miians! o yueOHuky A.A. Kamenckuit, E.M. KpukcyHnos, B.B,
[Taceunuk. buosnorus. 10 kiacc

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.e-osnova.ru/- XKypuan «buonorus. Bee mst yaurens!»
http://digital.1september.ru — O6mepoccuiickuii mpoekt «Illkoa 1uppoBoro Bekay.
http://school-collection.edu.ru - Komnekuus nudpoBsix 00pa3oBaTeibHBIX PECYPCOB.
http://www.electroniclibrary21.ru - Dnexkrponnas 6ubauoreka 21 Beka.
http://www.ege.edu.ru - OdurmansHelii nHGOpManoHHbIH optan EI'D.
http://www.zavuch.ru - Caiit ans yuurenei.
http://infourok.ru - becrutaTHbIif KOHCTPYKTOpP CaWTOB /ISl YUUTEIS.
http://multiurok.ru - BecrnaTHbIi KOHCTPYKTOP CAMTOB ISt YUUTEIIS.
http://bio.1september.ru - « uay Ha ypok 6uonoruu. 1 ceHTIOps».

http://sci.aha.ru/biodiv/anim.htm - Dunuknoneaus ®nopa u dayHa.

http://plant.geoman.ru/ - buodaroreka JKu3Hb pacTeHHI.

http://www.learnbiology.ru/ - 3anumarenbHast GHOTOTHS

http://med.claw.ru - MeaumuHckas SHIMKIONEAUS. AHATOMHYESCKH aTiiac.
http://school-collection.edu.ru
http://fcior.edu.ru



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1482852150150000&usg=AFQjCNE-WkWwEK-qLckiQj24wcclB6Dd9A
https://www.google.com/url?q=http://fcior.edu.ru/&sa=D&ust=1482852150152000&usg=AFQjCNHaJMkWcQHX5cxWGjj-MB7qz7MxDA




