I[TOACHUTEJIBHAA 3AIINCKA

[Tporpamma no yueOHOMY TipeameTy "buonorus" (nanee - OMONOTHs) HA YPOBHE
cpemHero oodmiero oopazoBanus pazpadborana Ha ocHoBe denepanbHOro 3akoHa oT 29.12.2012 Neo
273-03 «O06 obpazoBanuu B Poccuiickoii @enepamumn», PI'OC COO, Konnenmun
npenoAaBaHus yueOHOro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUH (heaepaabHOM
paboueit mporpaMmbl BOCIIUTAHMUSL.

VYuebnsiii npeamet «buosorusy yriayoaéunoro ypoas uzydenus (10—11 kmaccer)
SBIISICTCS OJTHUM U3 KOMIIOHEHTOB TpeAMETHON obactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.
Cornacuo nonoxenusm @I'OC COO npodunbHbIe yaeOHbIE TPEIMETHI, H3ydaeMble Ha
yrayOIEHHOM YPOBHE, SIBIISIOTCS CIIOCOOOM AuddepeHInanum o0yuyeHus: Ha YpOBHE CPETHETO
o0uiero o0pa3oBaHus U IPU3BAHBI 00ECIIEYUTH IPEEMCTBEHHOCTh MEK/y OCHOBHBIM OOIIHM,
CpeAHUM OOIINM, CPETHUM MPO(PECCHOHATBHBIM U BBICIIMM 00pa3oBaHueM. B To jxe Bpems
KOKIBIA U3 ATHX y4EOHBIX MPEAMETOB J0JKEH ObITh OPUEHTUPOBAH HAa IPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX U Pa3BUBAOIINX 33/1a4, CBA3aHHBIX C MPOGOpPUCHTAITEH
00y4aroIuXxcsi U CTUMYJIUPOBaHUEM UHTepeca K KOHKPETHON 001acTH HAyYHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTUEH, METUIIUHOM, YKOJIOTHEH, IICUXOJIOTHEN, CIOPTOM HJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yue6Homy npeamety "buosnorus" naér npeacraBieHue o UEJNU U 3aa4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriay0lI€HHOM YpOBHE, OMpeeisieT 00s3aTeIbHOe
(MHBapHaHTHOE) MPEIMETHOE COJIEPIKAHKE, €TO0 CTPYKTYPHPOBAHHUE TI0 pa3/iesiaM H TEMaM,
pacmpeziefieHue 1Mo Kiaccam, peKOMEH]IyeT MOCIIeJ0BaTeIbHOCTh U3YUeHHs yueOHOro MaTepuana
C Y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEMETHBIX CBSI3€H, JJOTHKH yueOHOTO Tpoiecca,
BO3PACTHBIX 0COOEHHOCTEH o0yyaromuxcs. B mporpaMme no 61Moa0ruu peann3oBaH MPUHITUIT
IIPEEMCTBEHHOCTH C M3Y4YE€HHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus,
Onarogaps yemy MpoCMaTpPHUBAETCS HAMIPABICHHOCTh HA MOCIEAYIOIIEEe pa3BUTHE
OMOJIOTUYECKHUX 3HAHWUHN, OPUEHTHPOBAHHBIX Ha ()OPMHUPOBAHNE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTHYECKOTO MBIIUIEHUS, IPEICTABIEHHUH 0 310pOBOM 00pase )KU3HH, Ha
BOCIHMTAaHHUE OEPEex]HOr0 OTHOIIEHUSI K OKpY Karolleil nmpupoaHoi cpeae. B nporpamme no
OHMOJIOTUH TaKKE MOKa3aHbl BO3MOXXHOCTH yueOHOro nmpenmera «buonorus» B peanuzanuu
tpedoBanuit ®I'OC COO k nuaHUpyeMbIM JTMUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM
pe3ynbTaTtaM o0y4eHHs U B OPMHUPOBAHUU OCHOBHBIX BHI0B yU4eOHO-TIO3HABATEILHOMN
JESTEIbHOCTH 00Y4aroMXCs 10 OCBOEHUIO COJIEP KaHNs OMOJIOTHYECKOro 00pa3oBaHus Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOuslif npeamer «buosorus» Ha ypoBHE CpeHET0 00111ero 00pa3oBaHUsl 3aBEPILIAET
Ouonoruueckoe oOpa3zoBaHKE B IIKOJIE U OPUECHTHPOBAH HA PACIIUPEHUE U YTIIYOJIeHUE 3HAHUHN
00yJaronuxcs 0 )KUBOU MPUPO/JIE, OCHOBAX MOJICKYJISIPHOUN M KJIETOUYHON OMOJIOTHH,
AMOPHUOIIOTUY U OUOJIOTHH PA3BUTHS, TEHETUKH, CENEKIIUN, OMOTEXHOJIOTUHU, IBOJTIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzydenne yue6HOTO npeamera «buonorus» Ha yriayO0JIeHHOM YPOBHE OpUEHTHPOBAHO HA
MOATOTOBKY OO YYAIOIINXCS K TTOCIEIYIOIIEMY MOTYyYeHHUI0 OUOIOTHYECKOT0 00pa3oBaHus B
By3aX U OpraHM3alusix cpeaHero npopeccuoHaabHoro oopasoBanusi. OCHOBY €ro cofep KaHus
COCTABIISIET CHCTEMA OMOJOTMYECKUX 3HAHHM, TIOJTYIEHHBIX NPH U3YYEHUHU 00YJatOIMHUCS
COOTBETCTBYIOLIMX CUCTEMAaTHYECKUX Pa3/1e]oB OMOIOTUH HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanus, B 10—11 kimaccax 3T 3HaHMS MOTYYarOT pa3BuTHe. Tak, pacIIMpEeHbl U YriIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSI O PACTEHUSX, )KUBOTHBIX, TpHOax, OaKTepusIX, OpraHU3Me UeIoBeKa,
OOIIMX 3aKOHOMEPHOCTSIX YKH3HH, JTOTIOTHUTEIILHO BKIFOYCHBI OMOJIOTHUECKIE CBEICHUS
MIPHUKJIATHOTO U MTIOMCKOBOTO XapaKTepa, KOTOPbIE MOXKHO UCIIONB30BaTh KaK OPUEHTUPBI IS
MIOCJIETYIOMIETO BhIOOpa podeccuu. BozMokHa Takke HHTErparys OHOIOTHIECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, TTOTyYEHHBIMU O0YYaIOIIUMUCS TIPU U3YYCHUU (DU3HKH, XUMUH,
reorpaduy 1 MaTEMaTHUKH.



CtpykTypa mporpamMmmsl o yueOHoMy npeamery "buonorus” orpaxkaer CHCTEMHO-
YPOBHEBBIH U 3BOJIIOIIMOHHBIN MOAXO0/IBI K U3y4eHHI0 Ouonoruu. CoriacHo UM, U3y4aroTcs
CBOICTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIsl ’KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHUYECKOro MUpa Ha 3eMJie, COXpaHEeHUs! OMOJIOrMYecKOro pasHooOpa3us
rianeTsl. Tak, B 10 kimacce n3y4yaroTcst OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHH,
SMOPHOJIOrUU U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CENIEKIIUU, OMOTEXHOJIOTUH U CUHTETUYECKOM
OMOJIOTUH, aKTYATU3UPYIOTCS 3HAHUS 00YUJaAIOIIUXCS 0 OOTAaHUKE, 300JI0THH, aHATOMHU,
duznonoruu yenoseka. B 11 kiacce nu3y4aroTcst 3BOJIIOLMOHHOE YYEHHE, OCHOBBI 3KOJIOTUU U
yueHue o 6uocdepe.

VYueOuslif npeamer «buonorusy» npu3Ban 00ecrneYnTh OCBOCHHE 00YyJatOIUMUCS
OMOJOrMYECKUX TEOPHUIl U 3aKOHOB, UJIEH, IPUHIUIIOB U IIPaBUIL, JIEKAIINX B OCHOBE
COBPEMEHHOM eCTeCTBEHHO-HAYYHOU KapTUHBI MUPa, 3HAHUN O CTPOEHUHU, MHOT000pa3uu 1
0COOEHHOCTSX KIIETKH, OpraHu3Ma, MOMYJIALNU, OMOLIEH03a, IKOCUCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX UCCIIEIOBAaHUSX B OMOJIOTHH, IPUKIIAJHBIX aCMEeKTax
Ounonoruueckux 3HaHui. [ pa3BUTHSI U OAJEPKAHUS UHTEpeca 00yJaroIMXcsl K OMOI0TUI
HapsIly CO 3HAYUTETHbHBIM 00bEMOM TEOPETUYECKOT0 MaTepHalia B COJAEP>KaHUU MPOTPaMMBbI O
OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBIICHUS U PA3BUTHS TOM UM UHOM
o0yacTu OMONIOTHH, BKJIAIOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PELICHHE BaKHEHIIINX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Lenb uzyyenus yueOnoro npeamera «buonorus» Ha yriayOia€HHOM ypOBHE — OBJIaJICHUE
00y4aroIMMUCS 3HaHUSMU O CTPYKTYPHO-(YHKIIMOHAIbHON OpraHU3alMH KUBBIX CUCTEM
pa3HOro paHra v NpuoOpeTeHre YMEHUI HCIONb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU UHTEpeEca
K OrpeaesiéHHON 0071acTu PO ecCHOHANIBEHOM ACSITEIIbHOCTH, CBSI3aHHOM C OUOIOTHEH, WITH K
BBIOOPY yueOHOro 3aBeIeHus ISl IPOAOHKEHUS OMOJIOTHYeCKOro 00pa3oBaHUsl.

JocTrxenue e u3ydeHus yueOHoro npeamera «buosorus» Ha yriayOinEHHOM ypOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE 00yUYaIOIIUMHUCS CUCTEMBI OMOJIOTHYECKUX 3HAHU: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLIETIHUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IIPaBUIIaXx,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KApTUHY MUPA; O CTPOCHHH,
MHOTI000pa3uy U 0COOEHHOCTSIX OMOJIOTUYECKUX CUCTEM (KJIETKA, OpTraHU3M, HOMYJISALMS, BU/,
O6uoreorieH03, brocdepa); 0 BBIIAIOIIUXCA OTKPHITUIX U COBPEMEHHBIX UCCIEIOBAHUSIX B
OMOJIOTHH;

03HaKOMJIEHHE O0YYaIOIUXCsl ¢ METOJaMU TIO3HAHUS KUBOUW MPUPOABIL:
UCCIIEI0BATEICKUMH METOJaMH OMOJIOIMYECKHX HAyK (MOJIEKYJIIPHOM M KIIETOYHOI OMOJIOrHH,
AMOpHOJIOTUN U OUOJIOTUH Pa3BUTHUS, TEHETUKU U CENEKLNN, OMOTEXHOJIIOTUH U CUHTETUYECKOM
O1oJI0TNH, aJ€OHTOJIOTUH, SKOJIOTHUH ); METOJJaMH CaMOCTOSATEIbHOTO MTPOBEACHUS
OMOJOrNYECKUX UCCIIEJOBaHUM B Ta00OpaToOpuu U B pupojie (Haboie e, U3MepeHue,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIeHHE 00YYaIOIUMHUCA YMEHUSIMH: CAMOCTOSTEIbHO HAXOAUTh, aHAIU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTHUECKYIO0 HH(OPMAIIHIO; TT0JIb30BATHCS OMOJIOTMYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOM; yCTaHABINBATh CBSI3b MEX/1Y pa3BUTHEM OMOJIOTUU U COLIUAIBHO-
HKOHOMHUYECKUMH U IKOJIOTHYECKUMHU MTPOOJIeMaM1 4eJI0BEYECTBA; OLIEHUBATh MTOCIIEICTBUS
CBOEH JIeATENIBHOCTH 110 OTHOIIECHHUIO K OKpY KaIOLIe MpUpoJHON cpeie, COOCTBEHHOMY
3/I0POBBIO U 3/TOPOBBIO OKPYKAIOIIMX JIFO/IEH; 000CHOBBIBATH M COONIOIATh MEPHI
npoUIaKTUKN MH(EKIIMOHHBIX 3a00JI€BaHMi, TpaBiia OBEIEHUS B IPUPOJIE U 0OecieueHus
6€30MacCHOCTH COOCTBEHHOM KU3HEIEATEIILHOCTH B UPE3BBIYAWHBIX CUTYaLUSAX IPUPOJHOTO U
TEXHOT€HHOI'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbI€ OTKPBITUS B 00J1acTH
OHOJIOTHH;

pa3BuTHEe y 00y4aroIKXCsl HHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B IIpoIecce
3HAKOMCTBA C BBIJJAIOIIUMHCS OTKPBITUSAMU M COBPEMEHHBIMH HUCCIICAOBAaHUSAMH B OMOJIOTHH,
pelaeMbIMHU €10 MPoOIeMaMU, METOJ0JIOTHEN OHOIOTMYECKOTr0 UCCIIEIOBAHMS, TPOBEICHUS



IKCIIEPUMEHTATIBLHBIX UCCIIEIOBAHUH, PEIICHUS] OMOIOTUYECKUX 3a/1a4, MOJICTUPOBAHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHKE y 00YUYAIOMIMXCS IEHHOCTHOTO OTHOUICHHUS K )KMBOM MPHUPOJIE B LIEJIIOM U K
OTJICIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJIIOTUYECKOM, TeHETUYECKOM
IPaMOTHOCTH, 00IIeH KyJIbTyphl IOBEJCHUS B IPUPOEC; MHTETPALIUN €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpeTeHne 00yJaronMMUC KOMIIETEHTHOCTH B PAllHOHAIBHOM
MPUPOIONOIB30BaHUU (COOIIOIEHUE TPABUJI TOBEACHHS B IPUPOE, OXPaHbl BUJIOB, SKOCUCTEM,
O6uocdepsr), COXpaHEHUN COOCTBEHHOTO 30POBBS M 3/I0POBbs OKPY>KAIOILIUX JIFOIEH
(cobmronenust Mep npoduiakTHKU 3a001eBaHui, oOecrieueHne 0€30MacHOCTH
KHU3HEIEATEIILHOCTH B YPE3BBIYAHBIX CUTYAIUSAX MPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa) Ha
OCHOBE UCIOJIb30BaHUsl OMOJIOTMYECKUX 3HAaHUN U YMEHHI B IOBCEHEBHON KU3HU;

CO3JIaHHE YCJIOBUH JJIS1 OCO3HAHHOTO BBIOOpA 00YYaIOLMMHCS UHANBUIYAIbHOM
00pa3oBaTeNnbHOI TPAeKTOPUH, CIIOCOOCTBYIOIIEH MOCIEAYIONEMY MPodecCHOHATBHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C MHIMBHUYaJIbHBIMI HHTEPECAMH U IOTPEOHOCTSIMH
peruoHa.

OO0111ee unciIo 4acoB, OTBEIEHHBIX HA U3yYeHHE OMOJIOTUU Ha YIiyOJIE€HHOM YpOBHE
cpennero obmiero oopazoBanus, cocrapisier 204 yaca: B 10 kimacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

O160p opranuzanoHHBIX POPM, METOJIOB U CPEACTB 00yUECHHS OUOJIOTUN
OCYIIECTBIISICTCS C YYETOM CIIEHU(PHUKHU €T0 COJCPKAHUS U HAIIPABJICHHOCTH Ha MPOJI0KEHHE
Ounonoruueckoro 00pa3oBaHus B OPraHU3AIUIX CPETHETO MPOPECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.

OO6s13aTeNbHBIM YCIOBUEM MTPH 00yYeHUH OHMOJIOTUH Ha YIIyOJIEHHOM yPOBHE SIBJISETCS
npoBeieHue Ja00paTOPHBIX U MPaKTHUECKUX padoT. Takxke ydacTre 00ydarommxcs B
BBITIOJTHEHUH MTPOEKTHBIX U y4eOHO-UCCIE0BATEIbCKUX padoT, TEeMAaTHKA KOTOPBIX
OTIpeNIeNSIeTCS] YIUTEIeM Ha OCHOBE MMEIOIINXCSl MaTEPHATbHO-TEXHHUECKUX PECYPCOB U
MECTHBIX TPUPOHBIX YCNOBUNA.

COILEPKAHUE OBYYEHUSA

10 KJIACC

ConeprxaHue MporpaMMBbl, BBIJIETIEHHOE KYpPCU80M, HE BXOJIUT B IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMeHHast OMO0JIOTHsI — KOMIUIEKCHas HayKa. KpaTkas uctopus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku U u3ydaembie UMH pooiaembl. DyH1aMeHTanbHbIC, TPUKIAIHBIE U
MMOMCKOBBIE HAYYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3Hauenue 6uonoruu B GopMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Onomoruei. 3HaueHHe OUOIOTHHU B IPAKTUYECKON
JIeATETbHOCTH YEJIOBEKA: MEIUIIMHE, CETbCKOM XO0341CTBE, MPOMBIIIIIEHHOCTH, OXPAaHEe
TIPUPO/IBI.

JleMmoHCTpanuu

Hoptpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Jlapsun, Y. ['apsei,
I'. Menpnens, B. U. Bepnanckuii, U. I1. ITanos, . 1. Meunukos, H. 1. Basunos, H.
B. Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabnuibl u cxembl: «CBsi3b OMOJIOTHH C IPYTUMH HayKamuy, «CrucreMa OMOJIOrHIeCKuX
HayK».

Tema 2. ’KuBble cucTeMbl M UX U3yYeHHUE

JKuBble cucTeMbl Kak peaMeT u3ydeHus ouonorun. CBOWCTBA )KUBBIX CHCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, AUCKPETHOCTh U LIEIOCTHOCTb, CJI0KHOCTh U YIIOPSAJ0YEHHOCTh
CTPYKTYPBI, OTKPBITOCTb, CAMOOPTaHU3AIIHs, CAMOBOCIIPOU3BEACHHUE, PA3APAXKUMOCTD,
U3MEHYMBOCTb, POCT U pa3BUTHE.




YpOoBHU OpraHU3aLMK KUBBIX CUCTEM: MOJICKYJISIPHBIM, KIE€TOYHBIN, TKAHEBBIM,
OpraHU3MEHHBIH, OMYJIALUOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOreoLeHOTHYECKUA),
6uocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucreMax. OCHOBHBIC PU3HAKH SKUBOTO.
Kuznp kak ¢popma cyuiectBoBaHus MaTepuu. Hayku, n3ydaromiye )K1Bble CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3alLUH.

N3yuenue xuBbIX cucteM. Metoasl Ouosiorndeckoit Hayku. Habmonenue, usmMepeHue,
AKCIIEPUMEHT, CUCTEMATHU3aLMsl, MeTaaHan3. [IoHATHE O 3aBUCUMOM U HE3aBUCUMOM
nepeMeHHOM. [InannpoBanue skcniepumenta. [locranoBka u nposepka runores. Hynesas
runote3a. [Tonarue BeIOOpKH U €€ 10cTOBEpHOCTH. Pazopoc B Oronornyeckux naHHbX. OneHka
JIOCTOBEPHOCTH IOIY4YECHHBIX PE3yJIbTaTOB. [IpMUnHBI HCKa)KEHUS PE3YIbTATOB IKCIIEPUMEHTA.
IloHsiTHE CTATUCTUYECKOTO TECTA.

JeMoHcTpanuuun

TaOnuie! u cxeMbl: «OCHOBHBIE IPU3HAKY )KU3HUY, «bHONOrMueckre cucTeMbl»,
«CBoiICTBa JKUBOI MaTepumn», «Y pOBHHU OpraHU3alUy )KUBOM NPUpOobD», «CTpOEHUE )KMBOTHOM
KIIeTKN», «TkaHH )KUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEUECKOTO OPraHU3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHHUs )KUBOH IPUPOJIBI.

O6opynoBanwue: 1a60paTopHOE 00OPYIOBAHKE IS IIPOBEACHUS HAOJIOICHUH,
WU3MEPEHUH, SKCIIEPUMEHTOB.

[IpakTnueckas pabora «lcrnonb3oBaHue pa3IMuHbIX METOJOB IIPU U3YUYEHUH JKHUBbBIX
CUCTEM.

Tema 3. Brnosorus Kierku

Knerka — cTpykTypHO-(GyHKIIMOHATIbHAS €MHULA )KUBOTO. MICTOpHS OTKPBITUS KIETKH.
Pabots! P. I'yka, A. JleBenryka. Kiierounas teopus (T. lIBann, M. lllneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeToabl MOJIEKYIISIPHOM M KJIETOYHOH OHMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus,
3NIeKTpo(ope3, METOJT MEUEHBIX aTOMOB, JTU(PepeHIINaTbHOE LIEHTPU(YTUPOBaHHUE,
KYJIbTUBUPOBAHUE KIETOK. M3yuenue ghuxcuposannvix kiemox. JIEKTPOHHAS
MUKpocKonus. Kougokanvnaa mukpockonus. Bumanvroe (npusicusnennoe) usyyenue Kiemox.

JlemoHCTpanuu

Hoptpertsl: P. I'yk, A. JleBenryk, T. llIann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabauie! u cxeMbl: «CBETOBOI MUKPOCKOI», «JIEKTPOHHBIN MUKpOCKOI», «McTopus
pa3BUTHUS METOJI0OB MUKPOCKOITUI.

O60opyoBaHKE: CBETOBOM MUKPOCKOI, MUKPOMPENapaThl paCTUTENbHBIX, Y)KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

[IpakTuueckas padbota «M3yueHre METO10B KIIETOUYHOM OMoioruu (xpomaTtorpadus,
anekTpodopes, tudpdepenmansHoe HeHTpudyruposanue, I1LIP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XUMHUYECKUH COCTaB KIETKU. MaKkpo-, MUKpPO- U YJIIbTPaMHUKpPOdJIeMEHThI. Bosa u e€ ponb
KaK pacTBOPUTEIISI, peareHTa, yuacTue B CTPYKTYPUPOBAHUU KIIETKH, TETIOPETYIISIINHU.
MuHepalibHbI€ BEIIECTBa KJIETKH, UX OMoJoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BeniecTBa KJIEeTKU. buosnornueckue noamMepsl. benku. AMUHOKHCIOTHBINA
coctaB 0enkoB. CTpyKTypsl 6e1KoBOI Monekynbl. [lepBuunas cTpykTypa Oenka, nenTuaHas
cBs3b. BropuuHas, TpeTuuHas, 4eTBepTUUHAS CTPYKTYphI. JlenaTyparus. CBoiicTBa GenKoB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN O0€TKOB. [Ipuonsi.

VYrneBonbl. MoHOCaxapuibl, TUCaXapyUabl, OJIMTOCAXaAPHUABI U TToJcaxapuabl. OOmmii
IUIaH CTPOEHUS U (PU3UKO-XUMHUECKUE CBOIMCTBA yriieBo10B. buonornyeckue pyHkuuu
YIJIEBOJIOB.

JIumuapl. ['unpodpunsHo-runpodoOHbIe cBolcTBa. Kinaccupukarus TunmioB.
Tpurnuuepuasl, pochonunuasl, BOCKH, creponibl. buonornyeckue pyHkiuu aunuaoB. Ooume
CBOMCTBa OMOJIOTUYECKUX MEMOPAH — TEKY4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.




Hyxneunossie kucnotsl. JJHK n PHK. Ctpoenne nyknenHoBbix kuciaot. Hykneoruasl.
[Tpunnun komriementapHoctH. [IpaBmino Yapradda. Ctpykrypa JHK — nBoiitnas crivpans.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JJHK. Buasr PHK. @ynkiuu PHK B kietke.

Crpoenune mosekynbl AT®. Makposprudeckue cBa3u B MoJiekysie AT®. buonornueckue
¢byakun AT®. BoccTaHOBICHHBIE TIEPEHOCYNKH, X (DYHKIIUU B KIETKE. /[pyeue
nykaeosuompugpocpamol (HTD). CexBenupoanue JIHK. Memoow cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouosiorus: OMOXUMHUYECKHe U OMOo(U3NUecKHe UCCIIEIOBAHMSI COCTaBa U
IPOCTPAHCTBEHHOU CTPYKTYpBI OMOMOJIeKy. Modenuposanue cmpykmypul u pyuKyuil
buomonexyn u ux komniexcos. Komnvtomepnolii ouzatin u opeanuyeckuti Cunme3s OUOMONEKYL U
UX HenpupoOOHbIX AHANLO208.

JeMoHcTpanuuun

Hoptpertst: JI. [onunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, . Canrep,
C. Ilpy3unep.

Jlnarpammbl: «Pacnpeenenne XMMHUUYECKUX 3JIEMEHTOB B HEXXUBOU MTPUPOJIEN,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KHUBOU MIPUPOJICH.

Tabmuier u cxemsl: «l[leproanyeckast TabIUIIAa XUMUYECKHUX 3JIEMEHTOBY, «CTpoeHHe
MOJIEKYJIBI BOJIbI», «BeliecTBa B cocTaBe opranu3MoBy, «CTpoeHHE MOJIEKYJIIbI OelKay,
«CTpyKTYypbl 0€IKOBOW MOJIEKYNbI», «CTPOEHUE MOJIEKYJ YIIeBOA0BY, «CTpOECHUE MOJIEKYT
Tunua0By», «HykienHoBbie KUCTOTHIY, «CTpoeHne MOIeKyasl ATO.

O6opyoBaHKEe: XUMUYECKasl IOCY1a U 000pyI0BaHHE.

JlaboparopHas pabota «O6HapykeHue 6eIKOB C MOMOIIBIO KAUeCTBEHHBIX PEAKIIHI.

JIaGoparopHas pabota «lccnenoBanne HyKJIEHHOBBIX KUCIIOT, BBIICICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u pyHKIMH KIETKH

Tumne! kKJI€TOK: SyKapHOTHUECKas U pokaproTHueckas. CTpyKTypHO-() yHKIIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

Crpoenue npokapuoTndeckoit kierku. Kiierounas ctenka 6aktepuil u apxei.
OcoOeHHOCTH CTpOEHUSs reTepoTpoHOI U aBTOTPOPHOM MPOKaApUOTHUECKUX KJIeTOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenue u GyHKIIMOHUPOBAHHUE DYKapuOTHUYeCKOH KieTku. [Ima3smaTudeckas meMOpaHa
(mnazmanemma). CTpyKTypa Iia3MaTu4eckoil MeMOpaHbl. TpaHCHIOPT BELIECTB Yepe3
I1a3MaTHYECKyI0 MeMOpaHy: naccuBHbIN (quddy3us, odnerdy€énnas quddysus), akTHBHBIN
(TepBUYHBIN U BTOPUYHBIN akTHUBHBIN TpaHcnopT). [lonynponunaemocts MemOpansl. PaboTa
HaTPUH-KaJTUEBOTO HAcOCa. DHOIMTO3: MUHOIMTO3, (paroruTo3. Dx301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMH KJIETOUHOM CTEHKH pacTeHHi, rpuoOoB.

Huromnnasma. [{lutrozomns. Lutockener. [IBuxenne nurorsiazmel. OpraHoubl KIETKH.
OnHoMeMOpaHHbIE OPraHOUBI KIETKU: SHoMmIazmaTnyeckas cethb (JI1C), anmapar I'onbmxkwy,
JIM30COMBI, UX CTpOEHHE U PYHKIMH. B3aMOCBsI3b 0THOMEMOPAHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyapHOro peTukyiayma. Mexanusm nanpasnenus beixog 6 IIIC. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [ maakuil (arpanynsipHbIN)
SHJI0MIa3MaTHYeCcKuii peTukynyMm. CekperopHas ¢pyHkuus annapara ['onsmku. Moouguxayus
benxoes 6 annapame I onvoxcu. Copmuposka benxos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOUIBI KJIETKU: MUTOXOHJPUH, TUIACTUABL. [Ipoucxoocoenue
mumoxouopuii u niacmuo. Cumobuoeenes (K.C. Mepescrosckui, JI. Mapeynuc). Ctpoenue u
GYHKIIMM MUTOXOHAPUHN U macTui. [lepBruHblie, BTOPUYHBIE U CIIOKHBIE TIACTHIbI
(OTOCHHTE3UPYIOIUX FYKAPHOT. XIIOPOILIACTHI, XPOMOIUIACTHI, JIEHKOIIIACThI BHICIITUX
pacTeHuil.

HememOpannsie opranonisl kietku CTpoeHue U pyHKIIUN HeMEeMOpPaHHBIX OPTaHOUIOB
kieTku. Pubocomsl. Ilpomescymounvie gpunamenmol. MukpoduiaMeHThl. AKmMuHoBvle
MUKpoghunamenmsi. MplIlICUHbIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEMbIULEYUHBIX




kaemok. Mukpotpyoouku. Knerounsii ieHTp. CTpoeHHe U ABHKEHHUE )KTYTUKOB M PECHUYEK.
Muxkpotpy6ouku nurominasmMel. Llentpuons. benku, accoyuupoganuvie ¢ MuxpoguiameHmamu u
muxpompyboukamu. Momopuvie benxu.

SAnpo. Obomnouka sapa, XpOMaTUH, KapUOILJIa3Ma, SIAPBIIIKUA, UX CTPOSHUE U (PYHKILIUU.
Snepublii 6enkoBeIid MaTpHuKC. [IpocTpaHCTBEHHOE PACTIOIOKEHUE XPOMOCOM B HHTEP(Ha3HOM
a1pe. dyxpomamun u 2cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJuHamuxa sadepHot
obonouku 8 mumo3se. foepuwviii mpancnopm.

Krnerounsie Bxitouenus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JeMoHcTpauuun

Hoptpertsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabnuibl u cxembl: «CTpOCHHE SYKaApUOTHICCKOHN KIETKH», «CTpOEHUE KUBOTHOM
KJIeTKNY, «CTpOCHHE PACTUTEIBHOMN KIETKUY», «CTpoeHrnEe MUTOXOHIPUNY, «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIICTKM.

O60opy0BaHKE: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl paCTUTENbHBIX, )KUBOTHBIX
KJIETOK, MUKpOMpenaparsl 0aKTepualbHbIX KIETOK.

JlaboparopHast pabota «/3ydeHne CTpOCHHS KJIETOK Pa3IMYHBIX OPTaHU3MOB).

[IpakTuueckas pabota «M3yueHre CBONCTB KJIETOYHOU MEMOpPaHBI».

JIaGoparopHas pabota «lccnenoBanue mia3Moin3a U IeIUIa3MoIn3a B paCTHTEIbHBIX
KIIETKaxX.

[IpakTnueckas padota «M3yueHune IBUKEHHUS LIUTOILUIA3Mbl B PACTUTENbHBIX KIETKAX.

Tema 6. O0MeH BeleCTB U NMpeBpallleHHe SJHEPIUHU B KJIeTKe

ACCUMUIISIIAS ¥ IUCCUMMIISIIAS — JIBE CTOPOHBI MeTabonm3ma. Turel 0OMeHa BEIecTB:
aBTOTPO(HBIN U TeTepoTpOodHBIN. YyacTue KUcIopoaa B OOMEHHBIX MpoIleccax.
DHepreruyeckoe odecriedenne kinetku: npespamieane AT® B 0OMEHHBIX MpoLeccax.
DepMeHTaTUBHBIN XapaKkTep peaklnii KIeToyHoro Metabonu3ma. GepMeHTHI, HX CTPOSHHE,
cBoiicTBa 1 MexaHu3M aerctusd. Kopepmentsl. OTanuns pepMeHTOB OT HEOPraHMUECKUX
KaTajan3aTopoB. benku-akTuBaToOpsl U OEIKU-UHTUOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3INnYHbIX (PAKTOPOB.

[TepBu4HBI CUHTE3 OPraHUYECKHX BEIIECTB B KiieTke. DOTOCUHTE3. AHOKCULEHHbIL U
oxcueenHblll pomocunmes y bakmeputi. Ceemocodouparowjue nuemernmol U NUSMeHmbl
peaxkyuonHozo yenmpa. Poib xiaoporiactoB B mporecce porocunte3a. CBETOBas U TEMHOBAS
dazel. @omoovixanue, Cz-, C4- u CAM-munwvt homocunmesa. IIpoyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nudabix pakTOpoB Ha CKOPOCTH POTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

XemocuHres. PazHooOpa3ne opraHu3MoB-XeMOCHUHTETUKOB: HUTpU(PULIMpYIOIIHE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOHbIE OaKTepuu. 3HaUeHHE XEMOCHHTE3A.

AHarpobOHbIe opranu3mbl. Buasl Opokenus. IIpoayKTel OpoKeHHUS U UX MCIIOIb30BaHHE
YeIIOBEKOM. AHaYPOOHBIE MUKPOOPTaHU3MBI KaKk 00BEKThI OMOTEXHOJIOTUH U BO30OYAUTETN
Oose3Hei.

AdpoOHbIE OpraHu3Mbl. JTambl SHEpreTuyeckoro ooMena. [loaroToBUTENbHBIN FTAI.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3bI.

buonornueckoe okucneHue, WK KIETOYHOE JibIxaHue. Pojib MUTOXOHIpHI B Ipolieccax
O6uonorudeckoro okucienud. [{uknnueckue peakiuu. OKUCIUTENbHOE
dochopunupoBanue. Suepeus memopanno2o epaduerma npomonos. Cunmes AT®: paboma
npomonuou AT@-cunmaswel. [IpenMytiecTBa a3poOHOTO TyTH 0OMEHA BEIIECTB TIEPe/T
aHadpOOHBIM. D(PPEKTUBHOCTH FIHEPTETUUECKOTO OOMEHa.

JlemoHCTpanuu

Hoptpetsr: JIx. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Durensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabnuiet u cxeMbl: «@OTOCHHTE3Y, «DHEPreTUUecKuil oOMen», «bruocrunTes Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.




O06opyioBaHue: CBETOBOM MUKPOCKOI, 000pyIOBaHUE JIJIsl IPUTOTOBJICHUS MTOCTOSHHBIX
¥ BPEMEHHBIX MUKPOIIPENapaToB.

JIaboparopHast pabota «/3ydeHne KaTaTUTUYECKON aKTHBHOCTH ()ePMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabota «3ydenue hepMEHTaTUBHOTO pACHICTUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX).

JlaboparopHast pabota «CpaBHEeHHUE MPOIIECCOB (POTOCUHTE3a U XEMOCHHTE3a.

JIaGoparopHas pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaHUSY.

Tema 7. HacaencreenHas uHgopManus U peanu3anus eé B KieTke

Peakuuu MatpuuHoro cunrtesa. [IpuHIINIT KOMIUIEMEHTAPHOCTH B PEaKLUAX MATPUYHOTO
cuHTe3a. Peanu3anust HacneacTBeHHON HHpOpManuu. ['eHeTHuecKuii KoJi, ero CBONCTBA.
Tpanckpunuus — matpuunbiid cuHTe3 PHK. [TpuHUumsl TpaHCKpUIIIIUK: KOMILIEMEHTAPHOCTb,
aHTUIapaLIEIbHOCTh, ACUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 aykapuomuueckoti
knremxke. Hexooupyrowue PHK.

Tpancnsauus u e€ sramnbl. Yuactue TpancnoptHbix PHK B OnocunTese 6enka. YcinoBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioOT. Ponbs pubocom B OuocuHTese Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu eeHos. Opranusalus reHoMa y npoKapuoT U
9yKapuoT. Perynsius akTHBHOCTH I€HOB Yy pokapHoT. [ unoresa onepona (. XKaxo0,

K. Mano). Monekynsapnvle mexanuzmul sKcnpeccuu 2eHog y sykapuom. Pone xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KieTke. KieTounslii romeocTtas.

Bupycsl — HekieTouHbIe (POPMBI )KU3HU U 00JTUTaTHBIE Mapa3suThl. CTpoeHHe MPOCTHIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennwiti yuxn JHK-cooepocawjux
supycos, PHK-coodeparcawux supycos, bakmepuoghazos. Obpamuas mpancKkpunyus, peeepmasd,
uHmezpasa.

BupycHsie 3a00sieBaHus yenoBeka, ’KUBOTHBIX, pacternii. CITNJ], COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz 6onvuiux maccueos («bigdatar)
CMPYKMYpHBIX Ouoi02udeckux oanusix. Hanomexuonozuu 6 ouonozuu u meouyute.
IIpoepammupyemvie hynkyuu 6enxos. Cnocodovl 00cmasKu 1eKapcma.

JleMoHCTpanuu

IMoptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabauiel u cxeMel: «buocunTe3 6emkay, « eHeTndeckuit Koa», «Bupycs,
«bakrepuodarm».

[IpakTuueckas pabora «Co3ganue MOIEIH BUPYCay.

Tema 8. ’/KuzHeHHbI HUKJI KJIETKH

Krnerounslii ki, ero nepuosl U peryisaius. Marepdaza u mutos. OcobeHHOCTH
MIPOIIECCOB, MpoTeKaromux B uuTepdase. [loaroroBka kineTku K nenaeHuto. [IpecunreTnyeckuii
(TTOCTMUTOTHUYECKUH ), CHHTETHUECKUN U TTOCTCUHTETUYECKUH (MIPEMUTOTUIECKHI ) TEPHOIBI
uHTEp(PAa3bl.

Matpuunslii cunte3 IHK — pernmukanusd. [Tpunnune! pernmkanuu JJHK:
KOMIUIEMEHTAPHOCTh, MOJTYKOHCEPBATUBHBINA CUHTE3, aHTUIIAPAJIIIEIbHOCTh. MexaHu3m
perunkanuu JIHK. Xpomocomsl. CtpoeHnne xpomocoM. Ternomepsl U TeaoMepasa.
XpOMOCOMHBII HA0Op KIETKU — KapUOTHIL. JIUIIIONIHBIN U rarIoNIHbII HabOphl XPOMOCOM.
I"'omonornunsie XxpoMocomsl. 110710BbIE XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaluu MUTO3a U MIPOUCXOSIINE B HUX MPOLIeCcChl. THUIIBI
muTo3a. Kaprnokunes u nurokunes. bruojgorndeckoe 3Ha4eHHE MUTO3A.

Perynsius mutoTndeckoro nukia kietku. [Iporpammupyemas kiietouHast Tuoens —
arornTo3.

Krnerounoe sapo, XxpoMocoMbl, pyHKIIMOHANbHAS TEHOMUKA. Mexanuzmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemray — buoungopmamuyeckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JlemoHCTpanuu




Tabnuiret 1 cxeMbl: «KU3HEHHBIH HUKIT KIETKHY, «MuT03», «CTpOSHHE XPOMOCOMY,
«Pemmukanms JJTHK».

OO6opynioBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapatsl: «MUTO3 B KIIETKaX KOpeIiKa
JTyKay.

JlaboparopHast pabota «l/3ydeHne XpoMOCOM Ha TOTOBBIX MHKPOIIpErmapaTaxy.

JlaboparopHas padota «HabmoqeHne MuTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u QyHKIUM OPTaHU3MOB

Buonorunueckoe pazHooOpasue oprann3mMoB. OTHOKIETOUHbIE, KOJIOHUATBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCoOEHHOCTH CTPOCHUS U KHU3HEEATSIbHOCTH OJHOKIETOUHBIX Opranu3MoB. bakrepun,
apxeu, OJJHOKJIETOUHbIE IPUOBI, OIHOKJIETOYHbBIE BOJIOPOCIIH, Apyrue NpoTucThl. KomonuanbHbie
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOUHOIO Opranu3ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pactenuil. Tunel pacTUTEIBHBIX TKaHEH: 00pa3oBaTeNbHAs, TOKPOBHAS,
IPOBOIILIAs, OCHOBHAs, MexaHndeckas. OCOOEHHOCTH CTPOEHUs, QYHKIUN U paCIOI0KEHUS
TKaHEW B OpraHax pacTeHUM.

TkaHu )KMBOTHBIX M YeOBeKa. THUIBI )KUBOTHBIX TKAHEH: AMUTEINAIIbHAS,
COEIMHUTEINbHASA, MbIIIIeYHasA, HepBHas. OCOOEHHOCTH CTPOEHUs, GYHKIINI U PACTIONOKEHHS
TKaHEW B OopraHax »KMBOTHBIX U U€JIOBEKa.

Oprasbl. BereraTuBHbIE U T€HEpaTUBHbBIE OpraHbl pacTeHUuid. Opranbl U CUCTEMBI
OpraHOB )KMBOTHBIX U 4esloBeKa. DyHKIIMY OPTaHOB U CUCTEM OPraHOB.

Omnopa tena opranu3zmoB. Kapkac pacrennii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyXHbIN 1 BHYTpeHHMI ckeneT. CTpOeHHE U THUIIbI COEIUHEHUS
KOCTEM.

JIBr>KeHre opraHu3MoB. [[BIKeHNE OHOKIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KT'YTUKOBOE, PECHUYHOE. J[BI)KEHHE MHOTOKJIETOUYHBIX PACTEHHUI: TPOIIU3MbI U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKa: MblllIeyHast cucteMa. Peduiekc. CkenerHble
MBIIIIBI U UX paboTa.

[Intanune oprannsmMos. Ilornomenne BObI, yIIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusAMH. [IuTanue )kuBOTHBIX. BHYTpHIIOIIOCTHOE ¥ BHYTPUKJIETOYHOE MUILEBAPEHUE.
[TuTanne Mo3BOHOYHBIX )KMBOTHBIX. OTEIBI MUIIEBAPUTENLHOTO TpakTa. [IuieBapuTenbHble
xkenessl. [InmeBapuTenbHas cuctemMa 4enoBeka.

Jlpixanue opranu3moB. J{prxanue pacreHuid. Jlpixanue xuBOTHBIX. Juddy3us razo
yepe3 MoBepxXHOCTh KieTKu. KoxHoe npixanue. J{pixaTenbHast moBepxHOCTh. JKabepHoe u
JErovHoe JIbIXaHue. J{pIXxaHue M03BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE
YCIIO’)KHEHUE CTPOEHMS JIETKUX IT03BOHOUYHBIX )KMBOTHBIX. J[pIXaTenbHas cucTeMa 4yeloBeKa.
MexaHn3M BEHTUIISIUY JIETKUX Y ITULl U MJIEKOMUTAIONMX. Perynsuus napixanus. JpxaTenbHbie
00BEMBI.

TpancnopT BenecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHui. TpaHcopT
BELIECTB Y )KMUBOTHBIX. KpoBeHOCHas1 cucTteMa U €€ opransl. KpoBeHOCHas cucrema
ITO3BOHOYHBIX )KMBOTHBIX U 4enoBeka. Cep/ie, KpOBEHOCHBIE COCY bl M KpoBb. Kpyrn
KpPOBOOOpaIleHUs. DBOIIOLMOHHBIE YCIIOKHEHHS CTPOSHHUS KPOBEHOCHOM CUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenue y opranusmoB. Beijenenne y pacreHuil. BeineneHue y ;KUBOTHBIX.
CoxkpatutenbHblie Bakyosd. Opransl BbieneHus. OuiabTpanus, cekpenus u oopaTHoe
BCachIBaHHE KaK MEXaHU3MbI pabOThI OpraHoB BbleeHUs. CBsI3b IMOJIOCTH Tella ¢ KPOBEHOCHOM
Y BBIJICIINTEIILHON CUCTEMaMU. BhliesnieHre y T03BOHOYHBIX )KMBOTHBIX U 4enoBeka. [Touku.
Crpoenue u pyHKIMOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH y YETIOBEKA.




3amra y OpraHu3MoB. 3aluTa y OHOKJIETOYHBIX Oprann3MoB. Criopbl OakTepuit u
LIUCTHI MPOCTEUINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHnil. Kytukyna. Cpencrsa macCUBHOU U
XAMHUYECKOMW 3a1UThl. DUTOHUUIBI.

3ammra y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKpPOBBI M MX IPOM3BOJHBIE. 3alIUTa
opranusMa ot Oonesneil. UMmyHHast cuctema yenoBeka. KiieTouHbli M ryMOpabHbIH
UMMYHUTET. Bpox1€HHBIN 1 TPHOOPETEHHBIN criennPUIecKuii UMMYHUTET. Teopus KIIOHAIBHO-
cenexktuBHoro ummynureta (I1. Dpaux, @. M. bepuer, C. Tonerara). BocnanuTenbHbie OTBEThI
opranu3MoB. Posb BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

Pa3znpaxxuMocTh U perynsuus y OpraHu3MoB. PazapakuMocTh y OHOKJIETOUHBIX
opranu3moB. Takcucel. Pazapaxxumocts u perynsuus y pactreHuil. PoctoBele BemecTBa U UxX
3HauCHUE.

HepBnas cucrema u pediekropHas peryisuus y >KuBoTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y JKUBOTHBIX. OTIEIIbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediekc u peduektopHas ayra. besycinoBHble u
YCIIOBHBIC PEQIICKCHI.

['ymopanibHas peryssauus U 3HI0KPUHHAsA CUCTEMA KUBOTHBIX U YesoBeka. JKenessl
SHJOKPUHHON CHCTEMBI U UX TOPMOHBI. J[elicTBHE TOPMOHOB. B3auMOCBSA3b HEPBHOMN U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTema.

JlemoHCTpanuu

Ioprper: U. I1. [TaBnos.

Tabnuib! u cxeMbl: «OAHOKIETOUHBIE BOAOPOCINY, «MHOTOKIETOUHbIE BOJIOPOCIIN,
«bakrepun», «lIpocreitmmey, «Opranbl IBETKOBBIX paCTEHUI», «CUCTEMBI OPraHOB
II03BOHOYHBIX ’KMBOTHBIX», « BHYTpEHHEE CTpOEHUE HACEKOMBIX», «KaHU pacTeHUN»,
«Kopnessie cuctemsbl», «Ctpoenue ctedins», «CTpoeHue IMCTOBOU MIaCTUHKIY, « TKaHu
KUBOTHBIX», «CKeleT uenoBekay, «[IumeBapurenbHas cuctema», «KpoBeHocHas cucrema,
«/IpxarenbHas cucrema», «HepBHas cuctemar, «Koxa», «MpllieuHas cucrema,
«BpiaenurenbHas cucreMay, « JHAOKpUHHAs cucTeMay, «CTpoeHne MbIuby, « IMMyHUTETY,
«KumeunononoctHele», «Cxema NUTaHUS pacTeHuin», «KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHe miaHapuny», «BHyTpeHHee CTpOeHUE 0K I€BOTO
yepBs», «HepBHas cucrema puio», «HepBHas cucrema nsrymkny, «HepBHas cuctema
npecMbIKarouxcs», «HepBHas cucrema ntuiy, «HepBHas cucreMa MIEKOMUTAIOIINX Y,
«Hepanas cucrema uenoBekay, «Peduexcy.

O6opyoBaHKE: CBETOBOM MUKPOCKOI, MUKPOMpENapaThl OJHOKJIETOUYHBIX OPIraHU3MOB,
MHUKpOIpenaparsl TKaHEe, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMN HACEKOMBIX, UTTIOKOKUX, )KUBBIE
HK3EMILISIPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUl pa3HbIX OT/IEIO0B, BJIaKHbIE NTPENapaThl
KUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJJIEKIIUH OECTI03BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
00opyoBaHue AJIsl AEMOHCTPALMK TOYBEHHOTO M BO3IILIHOTO MMUTAHUS PACTEHUH,
pacuienjeHus KpaxMana u OeJIKoB o[ IeHCTBHEeM (pepMEHTOB, 000pyI0BaHHE IS
JEMOHCTpPAILMK ONBITOB 110 U3MEPEHMIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHM, MOJIETN T'OJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTtopHas pabota «/3ydeHue TKaHel pacTeHUN.

JIaGoparopHas pabota «/3yueHne TkaHel KUBOTHBIXY.

JlabopaTtopHas pabota «/3yueHue opraHOB IIBETKOBOTO PACTEHUS.

Tema 10. PazMHOkeHHMe 1 Pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKJI0Yasi BEr€TaTUBHOE) U TIOJIOBOE.
Bunpl 6ecrionoro pa3sMHOXKEHUS: TOYKOBAHUE, CHOPYIISILINA, PparMeHTalHs, KIOHUPOBaHHE.

[TonoBoe pazmHoxxeHue. [1onoBbie KIeTKHU, Wiu rameTel. Meino3. Ctaguu Meio3sa.
IToBenenne xpomocom B Meiio3e. Kpoccunrosep. buonornueckuii cMpIci Melio3a U MOJI0BOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe pa3Butue. I'amerorenes y ;xuBOTHbIX. [10710BBIE JKeEIE3bI.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIIeTOK. CriepMaTorene3 u ooreHes. CTpoeHUE TOJIOBBIX
KJIETOK.




Omo1oTBOpEeHNE U YMOPHOHATIEHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOAOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WupuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). IMOPHOIIOTHs — HayKa O Pa3BUTUU
opranu3MoB. Mopghozenes — 00na u3 enasuvix npodem smopuonoeuu. Konyenyus mopgocenos
u mooenu mopgozeneza. Crangum SMOpUOTeHe3a KUBOTHBIX (Ha puMepe JArymku). Jpobienue.
Tunsl apobnenus. /Jemepmunuposantoe u HedepmMuHuposanHoe opooaenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH IPOOJICHUS MIICKOIUTAIONIUX. 3apO/IbIIICBHIC TUCTKU (TACTPYIISIIH).
3akyaJKa OpraHoOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3auMHOE BIMsIHUE YacTen
pa3BUBAIOIIETOCS 3apo/iblia (AMOPHOHAIBHAS HHIYKIKS). 3aKiIajKa IJIaHa CTPOCHUS
JKMBOTHOT'O KaK Pe3yJIbTaT HepapXUUECKUX B3aUMOJICUCTBUI TeHOB. BinsHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3THUHBIX (PAKTOPOB OKPYKAIOLIEH CPEIBI.

Poct u pa3Butue xuBoTHbIX. [locTamOpuonansHbiil nepuo. [Ipsmoe u Henpsmoe
pasButHe. Pa3zBuTre ¢ MmeramMmop$o30M y 6€CII03BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaU€HUE MPSMOTO U HEMPSIMOT'O Pa3BUTHS, UX PACHPOCTPAHEHUE B IPUPOJIE.
Tunsl pocta )KUBOTHBIX. PAKTOPHI PErYISILIMKM POCTa )KUBOTHBIX U uenoBeka. Ctaauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHs Y )KUBOTHBIX M yesnoBeka. [leproasl oHTOreHe3a yenoBeka.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

Pasmuoxenue u pazsutue pactenuil. [lamerodut u ciopodut. Meiio3 B KU3HEHHOM
ukIe pacteHuii. O6pa3oBaHue CIoOp B Mporiecce Meio3a. ['lameTorenes y pacTeHui.
On010TBOPEHHUE U Pa3BUTUE PACTUTENIBHBIX OPTaHU3MOB. J[BOITHOE OIIOJOTBOPEHHUE Y
[IBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryIsIIUM OHTOTEHE3a Y PACTEHUI U )KUBOTHBIX.

JlemoHCTpanuu

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

Tabnuier u cxembl: «BereratuBHOE pa3MHOXKEeHUE», « TUITBI OECTIONOr0 Pa3sMHOKECHUSY,
«Pa3MHO)XeHNE XITaMUOMOHA B, «Pa3MHOXEHHE IBIVIEHBI», «Pa3sMHOKEHUE TP,
«Meito3», «Xpomocombl», «I'amerorenesy», «CTpoeHue SUIEKICTKH U CIIEPMATO30H1a»,
«OCHOBHBIE cTaK OHTOreHe3ay, «IIpsiMoe u Henpsmoe pa3BuTuey, «PazButue Maiickoro
Kykayn, «Pa3zBurue capanum», «PazBuTtue JSrymkmn», «/[BOMHOE OII0I0TBOPEHHE Y IIBETKOBBIX
pacteHni», «CTpoeHue CeMsIH OJHOJOJIBHBIX U IBYI0JIbHBIX paCTEHUI», «OKU3HEHHBIN LUK
MOPCKOM KarycTb», «KU3HEHHBIN UK MXa», «KW3HEHHBIA IUKJT TAIOPOTHUKAY,
«OKW3HEHHBIN IIUKI COCHBI».

OO6opyoBaHKe: CBETOBOM MUKPOCKOI, MUKPOIPENaparhl SIMIEKIETOK U
CIIEPMATO30M10B, MOJEND «LIMKI pa3BUTHS JIATYILIKN.

JlabopaTtopHas pabota «/3ydeHue CTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuueckas padota «BeIsiBICHIE MPU3HAKOB CXOACTBA 3aPOIBIIICH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTtopHas pabota «CTpoeHHE OPraHOB Pa3MHOKEHHSI BBICIIIUX PACTCHHI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIECTBEHHOCTH M H3MEHYHNBOCTH OPraHU3MOB

WcTopust cTaHOBIEHUS U pa3BUTHS F€HETUKH Kak Hayku. Pabotel I'. Mennens,

I'. ne ®puza, T. Moprana. Poib oTeuecTBeHHBIX YUEHBIX B pa3BUTHH IreHeTHKH. PaboTe! H.
K. KonbrioBa, H. 1. BaBmiiosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®unumuenko, H.
B. Tumodgeea-Pecosckoro.

OcCHOBHbIE T€HEeTHYECKHE MTOHATHS U CUMBOJIBL. [ OMOJIOTrHYHbIE XPOMOCOMBI, aJlJIeIbHbIE
TeHbI, AIbTEPHATUBHBIE PU3HAKHU, JOMUHAHTHBIA U PELIECCUBHBIN NIPU3HAK, TOMO3UIOTA,
reTepo3UroTa, YUCTast JIMHUS, THOPUIBL, TeHOTHI, (heHOoTHN. OCHOBHBIE METO/Ibl T€HETHKHU:
rUOPHIONOTHYECKUH, IUTOIOTMYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JlemoHCTpanuu

Hoptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basuiios, A.

H. benosepckuit, I'. /[. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuiel u cxembl: «MeToabl TeHeTUKI», «CXEeMbI CKPEILIUBAHUS.




JlaboparopHas pabota «J[po3oduiia kak 00bEKT FTEHETUUECKUX UCCICTOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckperuBanue. [lepBoiii 3akoH MeHnemnst — 3aK0H eJMHO00pa3us
ruOpu10B nepsoro nokoseHus. [Ipasuno nomuHupoBanus. Bropoii 3akon Menzens — 3akoH
pacuiernjeHus npu3HakoB. L{uTomornueckue 0CHOBBI MOHOTHOPUIHOTO CKpemmuBanus. ['umnoresa
YUCTOTHI FaMeT.

AHanuzupyrolee ckpeuiuBanue. [I[poMexyTouHbli XapaKkTep Haciael10BaHus.
Pacmienienue npu3HaKkoB MIPY HENIOJIHOM JTIOMUHUPOBaHUHU.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHienst — 3aKOH He3aBUCHMOT0
HacJIeI0BaHMsl TPU3HAKOB. [{UToM0rnyeckrne 0OCHOBBI TUTHOPUIHOTO CKPEIIYBAHUS.

CueruieHHoe HacienoBanue npusHakoB. Padotsl T. Moprana. CueruienHoe
HaCJIEJOBAHNE F'€HOB, HAPYIICHHUE CLECIUICHU MEX1y F'eHaMu. XpOMOCOMHAas TEOPHs
HACJIEICTBEHHOCTH.

I'enernka nosna. XpoMOCOMHBIM MEXaHU3M OIPENEICHHUS 110J1a. AYTOCOMBI U ITOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIN U rereporaMeTHbIN MoJ1. I'eHeTnyeckast CTpyKTypa IOJ0BBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIVIEHHBIX € TIOJIOM.

I'enoTun kak nemnoctHas cucrema. [nenoTponus — MHOKECTBEHHOE JICMCTBHE T'€HA.
MHoskecTBEHHBIN ajuienus3M. B3anMonelicTBre HeallIeIbHbIX TeHOB. KOMIUIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eneTnyeckuii KOHTPOJIb PA3BUTHUS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKIKE
(U3HOIOrMUECKUX MPOLIECCOB, IOBEIEHUS U KOTHUTUBHBIX QyHKIMH. ['eHeTnueckue
MeXaHU3Mbl CUMOUOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — MApa3suT» U «XO35IMH —
MHUKpOOHOM». ['eHeTH4YecKHe acTieKThl KOHTPOJISI M M3MEHEHUS HAaCJIeICTBEHHOM HH(pOpMAaLuU B
IIOKOJICHUSIX KJIETOK U OPraHU3MOB.

JlemoHCTpanuu

Iloprpersr: I'. Mennens, T. Mopras.

Tabnuie! u cxemsl: «IlepBbiii U BTOpOIi 3aK0oHBI MeHaens», «Tpertuit 3akon Mennens»,
«AHanu3upymrlee cKpeluBanney, «Henonnoe nomuanpoBanney, «CLEINIEHHOE HACIEI0BaHUE
IPU3HAKOB Yy Apo30oduiby, «['eHetuka nona», «Kapuorun yenoeka», «Kapruotun apo3opuib»,
«Kapuotun nruns», «MHOKECTBEHHBIN ajuienn3M», «B3anMozaelicTBue reHoBY.

O6opynoBaHue: MOAEIb AJis JEMOHCTPALIMU 3aKOHOB €1IMHO00pa3usi THOpUI0B IEPBOTO
IIOKOJICHUS M PaCILEIIJIEHHS] IPU3HAKOB, MOJIENb JUISl IEMOHCTPALMH 3aKOHA HE3aBUCUMOIO
HacJIeJOBaHMsI PU3HAKOB, MOJIENb JUIsl IEMOHCTPALUH CLIETITIEHHOTO HACJIEJOBaHMsI IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «/po3opunar.

[IpakTuueckas padota «/3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEITUBAHUS Y
TIPO30(UITBD».

[TpakTuueckas padota «/3ydeHue pe3yabTaTOB AUTUOPUIHOTO CKPEIIUBAHUS Y
JPO30(QHITBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTHIIA U cpeibl IpU (OpMUPOBAHUU (eHOTHIA. FI3MEHUMBOCTh
npu3HakoB. KauecTBeHHbIE U KOJIMUYECTBEHHbIE TPU3HAKU. Buabl N3MEHYHBOCTH:
HEHACJICJICTBEHHASI U HACJIEICTBEHHASI.

MonudukanronHas ”3MeHYUBOCTh. Poiib cpeipl B hopmMupoBaHUM MOAU(PUKATMOHHON
n3MeHunBocTH. HopMa peakunu npusHaka. BapuauiMoHHBIN psii M BapuallMOHHAs KpUBast
(B. Uoranucen). CpoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

I'enoTunmueckast U3MEHUYNBOCTh. CBOMCTBA FEHOTUIINYECKOW N3MEHYMBOCTU. Busl
FeHOTUITNYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTuBHas ©3MEHUYMBOCTh. Meii03 U MOJIOBOII Mpoliecc — 0CHOBa KOMOMHATUBHOM
M3MEHYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO Pa3HO00pa3us
B IIpeJIeax OJJHOTO BU/A.

MyTtannoHHast ©”3MEHYHBOCTh. BB MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHbBIE M MHIYLIUPOBAHHbBIE MYyTallMU. SA€pHbIE U IUTOIIIA3MAaTHYECKUE MYTALUH.




ComMaruueckue 1 mojaoBbie MyTauu. [[puurHbl BOSHUKHOBEHUS MyTalluid. MyTareHsl 1 ux
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallHOHHOTO Mpoiiecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacnencTBeHHoM u3menunBocty (H.M. BaBuiioB). BuesnepHas "3SMEHUUBOCTD U
HACJIEACTBEHHOCTD.

Onucenemura u dNUeHOMUKA, POIb INULEHEMULEeCKUX (PAKMOpos8 8 HACIe008AHUU U
UBMEHYUUBOCIU (DeHOMUNUYUECKUX NPUSHAKOB Y OPSAHUZMOS.

JlemoHCTpanuu

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

Tabauiet u cxeMbl: «Buibl ©3MEHUNBOCTHY, «MoauduKamoHHas H3MEHIHNBOCTHY,
«KomOmHaTHBHAs ©3MEHYUBOCThY, «Melo3y, «OmiogoTBopeHue», «I eHeTnueckue
3a00JieBaHUs YelloBeKa», «Buapl MyTanuii».

OO6opynoBaHue: )XKUBbIC U TrepOapHbIC IK3EMIUIIPhl KOMHATHBIX PACTCHHUH, PUCYHKH
(ororpadun) )KUBOTHBIX C PA3TMYHBIMHA BUJAMU H3MEHYUBOCTH.

JlabGopaTopHas pabota «lccnenoBanue 3aKOHOMEPHOCTEH MO U (DHUKAITMOHHOM
M3MEHYUBOCTH. [ToCTpOoeHNE BApUALIMOHHOTO PsAJIa U BAPUALIMOHHON KPUBOM».

[IpakTuueckas pabora «MyTauuu y 1po30(puiiel (Ha TOTOBBIX MUKPOTMpPENaparax ).

Tema 14. I'eHeTHKA YesiOBeKa

Kapuorun yenoseka. MexiyHapogHasi mporpaMmma MCCiIeI0BaHNs T€HOMa YEJI0BEKa.
Mertoapl U3ydeHusi TEHETUKH YEJI0BEKa: TeHEATTIOTHYECKU, OJIM3HEIIOBBIN, IUTOTCHETHUYECKUH,
MONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYJISIpHO-TeHeTHYecKuil. COBpEMEHHOE ONpeiesICHUe
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ oMot [T1P-
aHanu3a. HaciencTBenHble 3a001eBanms YenoBeka. [ eHHbIE B XpOMOCOMHBIE 00JIE3HU YeJIOBEKa.
Bonesnu ¢ HacneACTBEHHOMN NIPEIPaCcoIOKEHHOCThIO. 3HAUEHNE METUIIMHCKON T€HETUKH B
MPEAOTBPAICHUH U JICUCHUH IEHETHYCCKUX 3a00JICBaHHH YeIoBeKa. MeuKO-TeHETHIECKOE
KOHCYJIbTHpOBaHuE. CTBOJIOBBIE KJIETKU. [IOHATHE «TeHETUYECKOT0o Irpy3a». DTUUECKUE aCTIEKThI
HCCJIEIOBAaHHM B 00JIaCTH peAaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTndeckue (hakTOpbl MOBBIIEHHON YYBCTBUTEIIBHOCTH YEJIOBEKA K (PU3UUECKOMY U
XAMHUYECKOMY 3arps3HEHUIO OKpYXKarolleu cpeasl. [ eneTnueckas npeapacnoiokKEHHOCTh
YyeJioBeKa K MaTOIOTHSIM.

JleMoHCTpanuu

Tabnuibl u cxembl: «KapuoTun denoBekay, «MeTo/1bl H3yU4eHHs] TEHETUKH YETIOBEKAY,
«["enernueckue 3a00JIE€BaHMS YETTOBEKAY.

[IpakTnueckas padbota «CocTaBiaeHHE U aHAINU3 POJIOCIIOBHOM.

Tema 15. Cenrekuusi OpraHuzMoB

JlomecTrKanus v ceNneKIus. 3apoKIeHre CeNeKIIUU U JoMecTuKanuu. Y4yenue H.

W. BaBunosa o LleHTpax mpouCcXoXAeHUs 1 MHOT00Opa3us KyJabTYPHBIX pacTeHUl. Poib
CEJICKIIUU B CO3/IaHUM COPTOB PACTEHUN U TTOPOJI )KUBOTHBIX. COpT, TOpoAa, MTaMM. 3aKOH
TOMOJIOTUYECKUX PSZAOB B HAacleACTBEHHOM n3MeHunBocTd H. M. BaBuiioa, ero 3nauenue st
CEJIEKIIMOHHOM paboTHI.

Mertob! cenekiMoHHOM paboThl. IckyccTBEHHBIN OTOOP: MAaCCOBBIN U
WHIUBUTYAJIbHBIA. DTarbl KOMOWHAIIMOHHOM celleKiuu. VcnbiTanue mpon3BoauTeseH mo
noTOMCTBY. OTOOD MO TEHOTHITY C OMOIIBIO OIIEHKH ()EHOTHUIIA TOTOMCTBA U OTOOP 10
TE€HOTHUITY ¢ ToMonIpto aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CeJIeKIIMOHHON paboThl. PamuaimoHHbIi 1
XUMHUYECKUM MyTareHe3 Kak MCTOYHHUK MYTaIMi Y KYJIbTYPHBIX ()OPM OPTraHHU3MOB.
Hcnonp30BaHre TEHOMHOTO peIaKTUPOBaHUS 1 MeTO10B pekoMOuHaHTHBIX JJHK s
MOJTYYEHHS UCXOAHOTO MaTepralia Jijisl CENECKINH.

[Tonydenue nonuruiona0B. BHyTpuBHI0Bas ruOpuau3aius. bau3kopoacTBeHHOE
CKpelIuBaHue, Ui HHOpUIMHT. HepoacTBEeHHOE CKpelMBaHue, WM ayTOpuIuHT. ['eTepo3uc u
ero npuuuHbl. Mcions3oBanue reteposuca B cenekmun. OtaanéHHas rTuopuu3anus.
[Ipeononenue Gecrutoauss MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMA PACTEHUN U
JKUBOTHBIX. «3e1EéHAsl pegoNtoOYUsLy.




CoxpaHeHHe U N3YYEHHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX TUKUX
poauuei Uit Co3/1aHusl HOBBIX COPTOB U THOPUIIOB CENIbCKOXO03SHCTBEHHBIX KYIbTYp. M3yuenue,
coxpaHeHue u ynpasienue 2eHemudeCKuMu pecypcamu CenbCKOX03AUCHEEHHBIX U NPOMbICIOBbIX
JICUBOMHBIX 8 YENAX VIYYULEHUS CYWECMBYIOWUX U CO30AHUs HOBbIX NOPOO, TUHULL U KPOCCOS, 8
MOM YUCIe C NPUMEHEHUEM COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AH U, NEPEO08bIX Udell U
NepCcnekmueHbIX MexXHOI02UIL.

JlemoHCTpanuu

[optpetsl: H. U. BaBuinos, U. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel u cxembl: «L{eHTpBI TPOUCXOKIEHNS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHUI»,
«3aKOH rOMOJIOTUYECKHUX PSI0B B HACJIEICTBEHHOW H3MEHUNBOCTHY, «METObI CENEKIIUN»,
«OtnanéuHas rubpuauzanus», «Myrtareses».

JlaboparopHas pabota «l3ydeHue cCOpTOB KyJIbTYPHBIX PACTCHHUI U TOPOJI JOMAITHIX
KUBOTHBIX).

JlaboparopHast pabota «/3ydeHne METOJOB CEeICKIINN PACTCHUI.

[IpakTrueckas padota «IIpuBuBKa pacTeHUI».

Okckypeust «OCHOBHBIE METOJIbI U JOCTUKEHUS CEJIEKLIUN PACTEHUH U )KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIIMIO, IVIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBIN y4acTOK, B TEIUIMYHOE
XO03SICTBO, B JIADOPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA).

Tema 16. BUOTeXHOJI0OTUSI U CHHTETHYECKAasi OMO0JIOTHA

OOBEeKTHI, UCTIONIb3yEMbIE B OMOTEXHOJIOTUHU, — KJIETOYHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MBI, UX XapakTepucTuka. TpaaunuoHHas OMOTEXHOJIOTHUS: XJIe0oedeHue,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOYKTOB, BUHOAEIHE. MUKpOOHOIorHuecKuii cuHTe3. OOBEKTHI
MHUKpOOHOIOrnYeckux TexHonoruit. [IponsBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Cozanue TEXHOJIOTUI U HHCTPYMEHTOB LI€JIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHUS TEHOMOB C LIEJIbI0 MOJIYYEHHs] OPraHU3MOB U X KOMIIOHEHTOB, COEpKAILIUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE MY TH.

Knerounas nn>xeHepus. MeTobl KyJabTyphl KJIETOK M TKaHEW PaCTEHUH U )KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuan3anus 1 comaTuueckuii amopuorenes. McnonabszoBanue
rarION/I0B B CEJIEKIIMM pacTeHU. [lonyuenue MoHokioHanbHeix anmumen. HMcnonvzosanue
MOHOKJIOHANbHBIX U NOTUKIOHATbHBIX anmumen 8 Meouyure. VICKyCCTBEHHOE OIIOI0TBOPEHUE.
PexkoHcTpyKIMs AHLIEKIETOK U KIIOHUPOBAaHHUE )KUBOTHBIX. METO TpAaHCIUIAHTALUU SIEP
KIIETOK. Texnonocuu 0300po6nenus, Kyabmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas1 ¥ TeHHasl MHKeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHPOBAHUE
pexoMm6uHanTHBIX [IHK. Co30anue mpanceennvix opeanuzmog. JJOCTUKEHHS U IEPCIIEKTUBbI
XPOMOCOMHOM U T€HHON MH)KEHEPHH. DKOJOTUYECKHE U ITHUYECKHE TPOOIEMbl T€HHOM
WHXECHEPUH.

Meauuunckue ouorexHonoruu. [loctrenomuas uudponas meauuuxa. [TLP-
IarHocTuka. MeTaOomoMHBIN aHalTN3, TEHOLEHTPHUUECKUH aHaIu3 IPOTEeOMa YeJIOBEeKa JUIs
OLICHKH COCTOSIHMS €r0 3/10poBbs. Vcnonab30BaHue CTBONIOBBIX KiIeTOK. TaprerHas Tepamnus paka.
3D-6uonnxeHepus 1711 pa3padoTKU QyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH,
CO3/1aHMSI KOMITJIEKCHBIX TKaHEH cOYeTaHHeM TeXHOJIOTUH TPEXMEPHOT0 OMONIPUHTHUHTA U
ckaddonauHra U peleHns 3a1a4 NepCcoHANIN3UPOBAHHON METUITUHBI.

Co3manrie BEKTOPHBIX BaKIIMH C [IETBI0 00ecredeHrs KOMOMHUPOBAaHHOM 3aIIUTHI OT
B030yauteneit OPBU, ycranoBieHre MOJEKYISPHBIX MeXaHU3MOB (pyHKIIMOHUpoBanus PHK-
CoOJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U JKUBOTHBIX.

JleMmoHCTpanuu

Tabauie! u cxemsl: «lcnonb30BaHne MUKPOOPTaHU3MOB B IIPOMBILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUsI».

JlabopaTtopHas paborta «3ydeHue o0beKTOB OMOTEXHOIOTUN.

[TpakTuyeckas padora «IlomyueHre MOJTOYHOKHUCIBIX MTPOAYKTOBY.




Okckypeusi «bUOTEXHOIOTHS — BaXKHEHIIIasi IPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxkaenue u pa3BuTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH

OpomtonnonHas teopus Y. Jlapsuna. [Ipennocsiiky BO3HUKHOBEHUS JApBUHU3MA.
’Kuznb u HayuHas aestenbHocTh Y. [lapBuHa.

JIBroKyIMe cuiibl 3BOJIOLNMY BUIOB 110 Y. JlapBuHY (BbICOKasi MHTEHCUBHOCTh
Pa3sMHOXKEHHUs1 OPraHU3MOB, HACJIEICTBEHHAs: H3MEHYUBOCTh, O0pb0a 3a CyLIECTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTHdeckoit Teopuu 3Boonuu (CTD). Heittpanbhas Teopust
sBositollU. COBpEMEHHAs IBOJIIOLIMOHHAS OMOJIOTrHsl. 3HAUE€HUE 3BOJIOLMOHHON TEOPUH B
(OpMHPOBAHNHU €CTECTBEHHO-HAyYHON KapTUHBI MUpA.

JlemoHCTpanuu

[optpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. KroBbe,
Y. Hapsun, C. C. YerBepukos, 1. U. IlImansraysen, xx. Xonneitn, /1. K. benses.

Tabnuue! u cxemsl: «Cucrema xusoi npupozs! (1o K. JInnuero)», «JlecTHUa )KUBBIX
cymecTB (1o Jlamapky)», «Mexanu3m GpopMUpOBaHUS IPUCIIOCOOJIEHUH Y pacTeHU U
AKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyreuiectsus H. /lapsunay, «Haxoaku
Y. Mapsunay», «®opmsl 60pp0ObI 32 cyliecTBOBaHUE», «[lopoabl ronyoeit», «MHoroobpasue
KYJBTYPHBIX (hOpM KanmycTsl», «[1opoibl JOMaNIHUX )KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuJ0B (110 Y. [lapBuny)», «CxeMa COOTHOLIEHUS JABHKYILUX CHUJI 3BOJIOLUNY», «OCHOBHBIE
HOJIOKEHUS CUHTETUYECKOW TEOPUH IBOJIFOLIM.

Tema 2. MukposBosonus 4 eé pe3yjbTaThbl

[Tomymnsamnus kKak aneMeHTapHas equHULIa dBOIIOIUH. COBpEMEHHBIE METO/IbI OLIEHKU
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyisaiuil. I3mMeHnenne reHooH1a MOMyISIUY KakK
AJIEMEHTapHOE 3BOJIIOLUOHHOE SIBJICHHE. 3aKOH F€HETUYECKOro paBHoBecHs Jx. Xapau,

B. Baiin6epra.

DOneMeHTapHbIe GaKTOPHI (JBMKYILUE CUJIBI) IBOTIOLMU. MyTallMOHHBIN MpoLecc.
Komb6unaruBHast usMeHuUnBOCTb. [{pelip reHoB — citydaliHble HEeHaIlpaBJIEHHbIE H3MEHEHUSI
4acToT ajuieniei B nonynsauusax. ekt ocHoBatens. Ighgexm 6ymuliouH020 COPAbIUIKA.
CHudiceHue eenemu4ecko2o pasHoobpasus: npudunsl u creocmeus. Ilpossnenue sgpgpexma
opeligha eenos 6 bonvuuux u manvix nonyaayuax. Murpamuu. M3omauus nomysiunid:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoIyKTUBHAS ).

EctecTBeHHbII 0TOOp — HanpaBISIOIUI (akTOp IBOTOLUH. DOPMBI €CTECTBEHHOTO
oTOOopa: ABMKYIIMH, CTAOUITU3UPYIONIUH, pa3phIBatovi (AU3pynTHUBHBIN). [lo10BOM 0TOOD.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMAIILHOTO ITOBEICHMSI JKUBOTHBIX.

[Iprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTaT MUKPO3BOIIOLUU. Bo3HUKHOBEHME
npucnocoO1eHnit y opranuzMoB. ApomMopdo3bl 1 uanoanantauuu. [Ipumeps! npucnocooieHui
y opranusMoB: Mopdonoruueckue, Gpu3noNornyeckue, OMOXMMHUECKHE, TTOBEIEHUECKHE.
OTHOCHUTETBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BugoobpazoBanue kak pe3yabTaT MUKPOIBOJIIOLIHH.
N3onsnus — ki1roueBoit hakrop BupoodpazoBanus. [lytu u cnocoObl BU000pa3oBaHus:
ajutonaTpuieckoe (reorpaduueckoe), CAMIaTpHIeckoe (IKOJIOTUUYECKOE), «KMTHOBEHHOEY
(monurutonM3anus, rudpuau3anys). JuTeabHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Postb 3BOTIONIMOHHOM OMOJIOTHH B pa3paboTKe HAyYHBIX METOJIOB COXPAaHEHHS
6ropaznoo6pasusi. MUKpO3BOIIOIUS M KOIBOIIOLMS MAPA3UTOB U UX X0351€B. MeXaHU3Mbl
(GhOopMUPOBAHUS YCTOMYHBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JeMoHcTpaunun

Hoptpertsr: C. C. YerBepukos, 3. Maiip.




Tabnuie! u cxembl: «MyTanoHHasi U3MEHYHBOCTBY, «[loMysAIOHHAs CTPYKTYypa
BHJIa», «CxeMa MposBieHUs 3aKkoHa Xapau—BaitHOepray, «/{BHKyIue CHUiIbl SBOTIOIAN,
«DKOJIOTHYECKasi M30JSIHS MOMYJISAUI ceBaHCKOW (openny, « eorpaduueckas H30IAIH
JMCTBEHHUIIBI CHOMPCKOM 1 JINCTBEHHHULIBI JaypCKOil», «lonynsuoHHbIe BOJHBI YHCIEHHOCTH
XHIIHUKOB U XepTB», «Cxema AeUCTBUS €CTECTBEHHOT0 0TO0pay, «®@opmMbl O0pHObI 32
CyILIeCTBOBaHME», «HAyCTpUAIBHBIN MeTaHU3M», «KHBBIE HCKOIAEMBIEY,
«IlokpoBUTENBCTBEHHAS OKpAacKa JKUBOTHBIX», «IIpenynpexaaromnias okpacka >KMBOTHBIX»,
«®Puznonoruyeckue agantauuny, « Ipucrnoco01eHHOCTh OPraHu3MOB U €€ OTHOCUTEILHOCTHY,
«Kpurepuu Bunay, «Buas-aBoiHUKNY, «CTpYKTypa BHIA B IPUPOIE», «CIOCOOBI
BU000pa3oBaHus», «l eorpaduueckoe B11000pazoBaHue TPEX BUJOB JAHIBIIIEH»,
«DKOJIOTHUECKOE BUA000pa30BaHNe BUOB CHHUIY, «[lonuruionasl pacrenuii», «KamycTHo-
peleuHblid THOpUI.

Ob6opynoBanue: repdapuu pacTeHHA, KOJUIEKIIMNA HACEKOMBIX, Uydesa NTHIl U 3Bepei ¢
IpUMEpaMU pa3IMyYHBIX IPUCIIOCOOICHHM, YyUelia NTHIL U 3Bepell pa3HbIX BUJIOB, repOapuu
pacteHuil OIM3KUX BUIOB, 00Pa30BABIINXCS PA3TMIHBIMU CIIOCOOAMH.

JIaGoparopHas paboTa «BpIgBIeHHE N3MEHUYUBOCTH y 0COOEH OJJTHOrO BUAA».

JlaboparopHast pabota «IIpucrmocoOeHnst OpraHU3MOB ¥ HX OTHOCHTEIIbHAS
1eJ1eCO00Pa3HOCTHY.

JIaGoparopHas pabota «CpaBHEHHE BHIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoIoLus U eé pe3yJibTaThI

MeTtopl 3y4eHHsI Makpo3BoJoLuu. [laneoHTonornueckne MeTo bl N3y4eHUst
sBosonun. Ilepexoansie GopMbl U GUIIOreHETUYECKHUE PSAIbl OPIaHU3MOB.

buoreorpadudeckne metoas! u3ydenus soironun. CpaBHeHue Guopsl u GpayHb
MaTEepPHKOB U OCTpOBOB. buoreorpapuueckue obnactu 3emian. BUabl-3HIEMUKH U PETUKTHIL.

OMOPHUOIOrMYECKHE U CPABHUTEILHO-MOP(OIOrHueCKre METO bl U3YyUEHHS 3BOJIIOLUY.
['eHeTHYEeCKNE MEXAHU3MBI DBOJIIOLIUN OHTOIE€HE3Aa U MOSBIECHUS 3BOJIOLMOHHBIX HOBIIECTB.
['oMosiornyHbIe U aHAJIOTUYHBIE OpTaHbl. PyarMeHTapHble opraHbl M aTaBU3Mbl. MosekynspHo-
reHeTH4ecKre, OMOXMMHUYECKHE U MaTeMaTUYECKUE METO/Ibl U3yUEHHS IBOJIOIIUH.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OO6mme 3akoHOMEpPHOCTH (TTpaBuiIa) SBOJOUMH. [Ipunyun cmenvl GyHKYuULlL.
HeobOpaTumocTsb 3BoIOLUHN. AfanTuBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIOIIUH.

JlemoHCTpanuu

Hoptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkensb.

Tabnuibl u cxembl: «OUITOTEHETUYECKUN PSJT JIOMIAANY, «APXEONTEPUKCY, «3BEPO3yObIe
aepsl», «Crerouedans», «PuHHOGUTH), «CeMeHHbIe TaopOTHUKNY, «buoreorpapuyeckne
30HBI 3eMiiny, «/{peiid KoHTHUHEHTOBY, «PenukTh», «HauanpHbie cTaquu YMOPHOHATIEHOTO
pa3BUTHS IO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMUHBIE U aHAJIOTMUHBIE OpTaHbI»,
«PynumeHTsI», «ATaBU3MBbI», «XPOMOCOMHBIE HA0OPHI YeIOBeKa U MIUMIIaH3e», «I 1aBHbIE
HaIpaBJICHUS 3BOTIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOIIOLIUN.

O6opynoBaHue: KOJUIEKINH, repOapun, MyJIsSHKM HCKOITAEMBIX OCTaTKOB OPraHU3MOB,
MYJISIKH TOMOJIOTHYHBIX, aHAJIOTUUHBIX, PyJIUMEHTapHbBIX OPraHOB U aTaBU3MOB, KOJIJIEKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxkneHue u pa3BuTHE JKM3HH HA 3emJe

HayuHble runoressl NpoUCX0KI€HUS )KU3HHU Ha 3emiie. AOMoreHes v naHCIepMusl.
JloHay4HbIe MPeICTaBICHUS O 3apOXKICHUHN KU3HU (KpealmoHu3M). [ umore3a nocTosSHHOTO
CaMO03apO’K/ICHHUs )KU3HU U €€ orpoBepkeHue onbitamu @. Peau, JI. Ciannannanwy, JI. [Tacrepa.
[TponcxosxaeHne KU3HU U acTpoOUOIOTHsl.

OcHoBHBIE 3Tallbl HeOpraHudecko sBostonnu. Ilnanerapnas (reonoruueckas)
HBOJIIOIHSL. XUMHUYECKasi BOJIIOLUSA. AOGMOTCHHBIM CHHTE3 OPraHNYECKUX BEIECTB U3
Heoprannyeckux. OneiT C. Mumiepa u I'. FOpu. O6pazoBaHue moJuMepoB U3 MOHOMEPOB.
KoanepBarnas runoresa A. U. Onapuna, runoresa nepBudHoro 0yiasoHa J[x. Xomnzaelina,




reHernueckas rumnotesa ['. Mémnepa. Pu6osumsl (T. Yek) u runoteza «mupa PHK» V. I'unbepra.
®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Ncropus 3emnu 1 MeToabl €€ n3ydeHus. Mickoraemple OpraHMuecKue OCTaTKU.
['eoxponosorus u e€ metopl. OTHOCUTENbHAS U A0COTIOTHAS T€OXPOHOJIOTHS.
['eoxpoHonOrMYecKas mkana: 30Hbl, IPbl, HIEPUOJIBI, STTOXH.

HauanbHsbie 3Tanel opranndeckoil 3sosonuu. [losBiieHne u 3BONMIOLNSA IEPBBIX KIETOK.
OBoumonus Metaboan3ma. Bo3HukHOBeHHE epBbIX dKocucTeM. COBpeMEeHHBIE MUKPOOHBIE
OMOIIEHKHU KaK aHAJIOT MepBbIX Ha 3emiie coobmiectB. CtpoMaTonuTsl. [Ipokapuots! u
JYKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHOTreHe3). DBOIIOIUOHHOE MPOUCX0K/ICHUE BUPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX TPYIIIT
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3TaITbl BOIOIUY BRICIINX pacTeHui. OCHOBHBIE apoMOp(]O3bl pacTEHUH.
Boixon pactenuii Ha cymy. [losiBlieHHE CIOPOBBIX PACTEHUI M 3aBOEBAHUE UMH CYLIH.
Cemennsie pactenus. [IporcxoxaeHne BETKOBBIX pACTEHUN.

OcCHOBHBIE 3TaIlbl BOIIOIUH KUBOTHOTO MUpa. OCHOBHBIE apOMOP(HO3bI )KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUTIOB. [lepBbIie XOp10BEIe
KUBOTHbIE. JKU3HB B BOJIE. DBOIIOLINS MO3BOHOYHBIX. [Iporcxoxaenne ampuOuii 1 penTHIni.
[Tpoucxoxaenne miekonuTaromux u ntut. [IpuHmun kirogeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe )u3HM Ha 3eMJIe 110 3paM U IepuojiaM: apxeH, IpoTepo30i, NajIeo30i,
Me3030H, kaitHo30i. OOI1as XxapakTepuCTUKa KiuMaTa U reoJorn4eckux mporeccon. [losBinenue
U PacIBET XapaKTEPHBIX OPTaHU3MOB. YTIIEOOpa30BaHUE: €ro YCIOBUS U BIUSIHUE HAa Ta30BbIN
coctaB aTMOc(]ephl.

MaccoBbie BBIMUPAHHS — SKOJOTUUECKHE KPU3UCHI TPouioro. [IpuduHsr U ciaeacTBust
MacCOBBIX BIMUpaHHii. COBpPEMEHHBIN KOIOTUYECKHI KpHU3HC, ero ocobeHHocTH. [Ipobdiema
coxpaHeHust OnopazHooOpa3us Ha 3emiie.

CoBpemeHHas cuctema opranudeckoro Mupa. [IpuHIMIBI KIaccuGUKauyu OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanuu

Hoptpetsr: @. Peau, JI. Cnammanmanwu, JI. ITactep, U. . Meunukos, A. 1. Onapus,
Jx. Xongeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnuibl u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [lacTepa mo nzyyeHuto
caM03apoKJIeHUs )Ku3H», «Cxema onsita C. Muinepa, I'. FOpu», «9tansl HeopraHu4eckoin
ABOJIOIMNY, «['eoXxpoHoIornueckas mkanay, «HadampHble 3Tanbl OPraHUuYECKOM 3BOTFOLIHNY,
«Cxema 00pa3oBaHUs DYKapuOT MyTéM cuMOMoreHe3ay, «Cucrema KuBOil MpUpoOIbD»,
«Ctpoenue Bupycay», «Apomopdo3ssl pacteHuity, «Punnoputs», «OHOKIETOUHBIE
BOZIOpOCINY», «MHOTOKJIETOUHBIE BOJIOPOCTNY, «Mxu», «IlanopoTHukn», «I 0i0ceMeHHbIe
pacTeHus», «Opradbl IBETKOBBIX pacTeHU», «CxeMa pa3BUTHS )KHBOTHOTO MHUPAY,
«Apomopdo3sl KUBOTHBIX», «IIpocTeitmmey, «KumeunononoctHeiey, «I1nockue uepBuy,
«Unenucronoruey, «Pei0b», «3eMHOBOIHBIEY, «[Ipecmbikatomuecsy, «[ITUITbD,
«Mnekonuraromuey, «Pa3BUTHeE )KU3HU B apXENCKOU 3pe», «Pa3BuTue )KU3HU B
MIPOTEPO30MCKOM 3pe», «Pa3BUTHE )KU3HH B NAJIC030MCKOM 3pey, «Pa3BUTHE )KU3HU B
ME3030MCKOH 3pe», «Pa3BUTHE KU3HU B KAHHO30MCKOM 3pe», «CoBpeMeHHas cucTeMa
OPraHUYECKOr0 MUPay.

O6opynoBanue: repOapuy paCTeHU Pa3IMYHBIX OTIENIOB, KOJIJICKIIUU HACEKOMBIX,
BIIQYKHBIE TpETNapaThl )KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUIEKITUH UTIIOKOKHX, CKEJIEThI
MMO3BOHOYHBIX KMBOTHBIX, UydeJia ITUL U 3BEPEH, KOJUIEKLIUA OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITaeMBbIX, MYJISIKH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryansnas nabopatopHas pabora «MonenupoBanue onsitoB Mmiepa—tOpu no
M3YYEHHIO a0MOT€HHOT0 CHHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOI aTMOCchepe».




JIaGoparopHas pabota «/3yueHne U onMucaHne HCKOMaeMbIX OCTaTKOB JPEBHUX
OpraHU3MOBY.

[IpakTruyeckas padora «M3yueHne 0COOEHHOCTEH CTPOCHUS PACTEHUI Pa3HBIX OTAEIOBY.

[IpakTuueckas pabora «M3yueHrne ocOOEHHOCTEH CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxokaeHue 4yeJI0BeKa — AaHTPONOreHe3

Paszpnensl u 3agaun antponosiornv. MeToasl aHTPONOJIOTUH.

CraHOoBIIEHHE NIPEJICTABICHUN O IPOUCXOKICHUH YEJIOBEKA. Penuruo3xple BO33peHusl.
CoBpeMEHHbIE HAYUYHbIE TEOPUH.

Cxo/zcTBO uenoBeka ¢ KUBOTHBIMU. CUCTEMATUYECKOE T0JIOKEHHUE YETIOBEKA.
CBuzeTenbCcTBa CXOJICTBA YEJIOBEKa C )KUBOTHBIMU: CPABHUTEILHO-MOP(oIornueckue,
sMOpHoNornyeckre, GU3N0I0ro-OnoOXuMHUIECKUEe, moBeaeHUecKue. OTINYHS YeTI0BEeKa OT
JKUBOTHBIX. [IpsAMOXOKIEHNE U KOMIUJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

JIBmokymire cuibl (pakTopbl) aHTPONOTreHe3a: OMOJIOTHYECKHE, COLIMATIbHBIE.
CooTHoleHre ONOIOTUIECKUX U COLMABHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE cTaauu aHTpoIorenesa. Panuue uenoBexkooOpa3Hble 00e3bsHbI (IIPOKOHCYIIBI)
Y paHHUE TIOHTU/IbI — OOIIHE MPEAKU YETI0BEKOOOPa3HbIX 00€3bsH U JI0JeH. ABCTPAIOIMUTEKH —
JIBYHOTHE MPEAKHU JroJei. UenoBeK yMmenbli, IepBble U3TOTOBIEHUS OpyAuil Tpyaa. YenoBek
MIPSIMOXOISAIIUI ¥ TIEPBBINA BBIXO]I JI0JIeH 3a npeaenbl Adpuku. YenoBek reienb0eprekuii —
001l MpeoK HeaHAepTAIbCKOTO YeJIOBEKa U YeJIOBeKa pasyMHOro. YenoBek HeaH1epTalbCKUii
KaK BH/JI JIFOJEH XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA, IEHUCOBCKUI
YeNI0BEK, OCBOEHIE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreHeTrka 1 najaeoreHOMUKa.

DBOIIOLIMS COBPEMEHHOTO YeJI0BeKa. ECTECTBEHHBIN 0TOOp B MOMYIIALUAX YEIIOBEKA.
Myranuonssiit mporecc u nonumopdusm. [lonynsiuonHbie BOTHBL, Apeiid TeHOB, MUTPAIHs 1
«a¢ ekt ocHOBATEINS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonsaTue o pace. bonbne pacsl: eBporieonaHas (eBpasuiickas),
aBCTpasio-HerpouIHas (IKBaTOpUaIbHasi), MOHTOJIOMIHAS (a3UaTCKO-aMepuKaHcKasi). Bpemst u
IIyTU PAacCeIeHMs YeloBeKa Mo iaHere. EquHcTBo yenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Iprcrnoco0eHHOCTh YenoBeKa K pa3HbIM YCIOBUSIM
OKpyKaromien cpeabl. BnusiHue reorpaguueckoii cpepl 1 apeiida reHoB Ha MOp(}OJIOTHIO U
(U3HOJIOTHIO YeIOBEKa.

MexauCUUIUTMHAPHBIE METOBI B (pu3nueckoil (ONoJ0ruuecKoii) aHTpOMOJIOTHH.
OBOJIOIMOHHAS aHTPOINOJIOTUS U MAJIEOAHTPOIIONOT Sl YEIOBEUECKUX MOMYIISAII.
brocounansHble UCCiIe0BaHUs IPUPOABI YeIoBeka. McciaenoBanue K03BOIOIUN
OHMOJOrNYECKOr0 U COLMAIBHOIO B YETIOBEKE.

JleMoHCTpanuu

Ioptpetst: Y. JdapBun, JI. JIuku, A. A. Porunckuit, M. M. ['epacumos.

Tabnuiel 1 cxembl: «MeToAbI aHTPONOJIOTHMY, «I 0JIOBHOM MO3T YenoBeKay,
«YenoexkooOpa3Hble 00€3bsIHBI», «CKeNeT uenoBeKka U CKelleT MUMIIaH3e», «PyIuMeHTsl 1
aTaBU3MBbI», «/IBHXKYIIME CUIIBI aHTPOIIOTE€HE3A», « IBOJIIOIIMOHHOE JIPEBO YEIIOBEKAY,
«ABCTpanonuTex», «4enoBek ymenblit», «HenoBek NpaMoxoaauuiiy, «/leHuCOBCKUN YeT0BEeK»
«Heannepranbip», «KpoManboHIED, «lIpenkn yenoBeka», « ITansl IBOJIIOLMH YEIOBEKAY,
«Pace1 uenoBekar.

Ob6opynioBaHue: MyJISKA OKaMEHEJIOCTeH!, MPeIMETOB MaTepHallbHON KyJIbTYphl IPEIKOB
YeJI0BEKa, PeMpOAYKINH ((poTorpaduu) KapTUH ¢ MUGPOIOTHICCKUMU U OMOICHCKUMHU
CIOKETaMH IIPOUCXOXKJICHHS YeJIoBeKa, poTorpaduu HaxoI0K UCKOMAeMbIX OCTATKOB YEJIOBEKa,
CKEJIeT YeJIOBeKa, MOJIeb Yepera YelloBeKa 1 yepena MMMIIaH3€e, MOJIeNIb KUCTH YeJIOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MPEIKOB YEIOBEKA.

JlabopaTtopHas pabota «/3ydeHne ocoOEHHOCTEH CTPOEHHUS CKEJIeTa YEIOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

[TpakTrueckas padota «/3ydeHne SKOJOTUUECKHUX aanTalliid YEIOBEKa.




Tema 6. Dxosiorus — Hayka 0 B3aMMOOTHOILEHUSAX OPraHU3MOB U HaJOPraHU3MEHHBIX
CHCTEM C OKpY’Karollen cpeion

3apoxaeHue U pa3BUTHE KOJIOTHH B Tpynax A. I'ym6onsara, K. @. Pynse, H.

A. CesepiioBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Paznensl u 3agaun sxonoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonst skonoruu. [lonesbie HaOMIOACHNU. DKCIEPUMEHTHI B KOJIOTUU: IPUPOIHBIE U
naboparopHble. MoeIMpoBaHuE B 3KOJOTMU. MOHUTOPUHT OKPYXKalOIIEH Cpeibl: JIOKAIbHBIH,
PETHOHAJILHBIN U TJI00ATbHBIN.

3HaueHue 3KOJOTMYECKUX 3HAHUMN I YeIOBEKa. DKOJIOIMUYECKOe MUPOBO33PEHHUE KaK
OCHOBA CB$3€1 UenoBevecTBa ¢ Npupoaoi. POpMHUPOBAHUE FIKOJOTUUECKON KYIbTYPhI U
HKOJIOTMUYECKOM IPaMOTHOCTH HACEJICHUS.

JlemoHcTpamuu

Hoprpetst: A. I'ym6omsaT, K. ®@. Pynse, H. A. Ceeprios, O. I'ekkensb, A. Tencnu, B.

H. Cyxaués.

Tabnuibl u cxembl: «Pa3iensl akooruny, «MeTo bl 3KoI0THNY, «CXxemMa MOHUTOPUHTA
OKPY’KaIoILEeH Cpeabl».

JlaboparopHast pabota «/3ydeHne MeTOJ0B SKOJIOTUICCKIX UCCIICIOBAHMIN.

Tema 7. Opranusmsl U cpeaa oOUTAHUS

Okonorndyeckne (HakTopsl M 3aKOHOMEPHOCTH UX JeicTBus. Kimaccudukamms
9KOJIOTHYECKHUX (aKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHsie. Oomue
3aKOHOMEPHOCTH JIeHcTBUS dKoslornyeckux (axrtopos. [Ipasmiio munumyma (K. Hlnpenrens,
10O. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue akropbl. CBET KakK 3KOJIOTHUECKUi (pakTop. JleficTBre pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTPA HA OPraHU3MBbl. DKOJIOTMYECKHE IPYIIbI PACTEHUH U JKUBOTHBIX 110
OTHOIIIEHHUIO K cBeTy. CurHaibpHas poib cBeta. doronepuoausm.

Temmneparypa kak 3xonoruyeckuit pakrop. JleiictBue Temneparypsl Ha OpraHU3MBbI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh Kak sxonoruueckuil paxrop. [lpucnocobienus pactenuit K oAepKaHHIo
BoaHOTO Oananca. Knaccudukanus pacteHuit mo OTHOIIEHUIO K Bojie. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/1yIlIHAsA, TIOYBEHHAs, IITyOMHHAas
MOJNOYBEHHAs, BHYTpUOpraHu3MeHHast. OU3HKO-XMMHUYECKHEe 0COOEHHOCTH cpesl OOUTaHUs
opranu3moB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornueckue purmsl. BHemHne u BHyTpeHHHE pUTMBbI. CyTOUHBIE U TOIUYHbBIE
putMBL. [Iprcrnoco61eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHUH JKU3HU.

XKuznennsie popmbl oprann3MoB. [Tonstue o xu3HeHHoON popme. KuzHneHnble GpopMel
pacTeHUii: epeBbsl, KyCTApHUKH, KyCTApHUYKH, MHOTOJIETHHE TPaBbl, OJTHOJIETHUE TPABBI.
Kuznenusie pOPMBI JKUBOTHBIX: THAPOOHOHTHI, FTEOOMOHTHI, a3p0OHOHTHI. OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckue akropsl. Buabl OMOTHYECKMX B3aUMOICHCTBUI: KOHKYPEHIIHS,
XHUIIHWYECTBO, CUMOUO03 U ero ¢popMsl. [TapasuTtusm, koonepanus, MyTyain3mM, KOMMEHCATU3M
(KBapTHUPaHTCTBO, HaxJieOHNYecTBO). HeTpoduueckue B3aumoaeiicTBus (Tonuyeckue,
dbopuueckue, padbpuueckne). 3HaUeHHE OMOTHISCKUX B3aMMOJICHCTBHM JIJISI CYIIECTBOBAHUS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JlemoHCTpanuu

Tabnuiel 1 cxembl: «IKojgoruueckue Gpakropel», «CBETOBOI crIeKTp», « IKOIOTHIECKHE
TPYHIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIOKpOBHbIE ;KUBOTHBIE, «X0JI0ITHOKPOBHbIE
KUBOTHBIEY, «DU3HOTOTHYECKHE aanTalluy KUBOTHBIX», «Cpeabl OOUTaHUS OPraHU3MOBY,
«buonoruueckue putMbl», « KuzneHHble GOpMBI pacTeHu», «Ku3HeHHbIE (POPMBI KUBOTHBIXY,




«IKOocHUCTEMA IUPOKOJIIUCTBEHHOTO JIecay, «DKOCUCTEMA XBOMHOTO Jiecay, «Llenu nutanusy,
«XumangectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy.

O6opynoBanue: repOapuy paCTCHUN U )KUBOTHBIX, IIPUCTIOCOOICHHBIX K BIUSHUIO
Pa3IMYHBIX YKOJIOTHYECKUX (AaKTOPOB, repOapruu CBETOMIOOUBBIX, TCHEIIOOUBBIX 1
TEHEBBIHOCIIMBBIX PACTECHU, CBETOIFOOUBBIE, TCHETIOOMBBIC U TCHEBBIHOCIUBEIC KOMHATHBIC
pacTeHus1, TepOapuy M KOJJIEKIIMH TETUIOFOOMBBIX, 3MMOCTONKHUX, MOPO30YCTOWYHBBIX
pacTeHuid, dydena MTHIl U 3Bepel, repObapuu pacTeHHA, OTHOCSIIUXCS K TUTpodUTaMm,
kcepoduTam, Me30opuTamM, KOMHATHBIC PACTEHUS JAHHBIX TPYII, KOJUICKIIUU KUBOTHBIX,
00HUTAIONINX B Pa3HBIX Cpelax, TepOoapuu 1 KOJUICKIINN PACTCHHA U KUBOTHBIX, 00J1a/IaI0IUX
YepTaMH MPUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHUH XKM3HU, TepOapuu U
KOJUICKIIMH PACTCHUH M )KUBOTHBIX PA3IIMYHBIX KU3HEHHBIX ()OPM, KOJIJICKIIUHU )KUBOTHBIX,
YYaCTBYIOIIMX B Pa3JIMYHBIX OMOTHYECKUX B3aUMOJACHCTBUSX.

JIaboparopHasi paboTa «BbIsIBICHHE TPUCTIOCOOICHU OPTaHU3MOB K BIIMSHHUIO CBETAY.

JlaGopaTopHas pabota «BpIsiBIIeHHE TPUCTTOCOOICHUH OPraHU3MOB K BIUSHUIO
TEeMIIEpaTypPhI».

JlaGopaTopHas paboTa « AHaATOMUYECKHE OCOOCHHOCTH PACTCHHUI M3 Pa3HbIX MECT
o0UTaAHUI.

Tema 8. Jkoj10rusi BUAOB M NOMYJIANMI

DKOJIOTHYECKUE XapaKTEPUCTUKH NOMyIsiiuu. [lomymsiius kak 6uosiornueckasi cuctema.
Ponp HEOTHOPOIHOCTH cpefibl, (pr3nUecKux OapbepoB U OCOOEHHOCTEH OMOJIOTHH BHJIOB B
(bopMHUPOBaHUH MPOCTPAHCTBEHHON CTPYKTYpbI oMYA, OCHOBHBIE TTOKA3ATENN MOMYJISIINN:
YHUCJIEHHOCTD, IIJIOTHOCTh, BO3PACTHAS U MOJIOBASI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIIT
pocTa, CMEpTHOCTh, MUTPALIHSL.

DKoJioruueckasi CTpykrypa nonyiasiuuu. OueHka YUCIeHHOCTH nomyinsuuu. Jlunamuka
NONYJISIIUY U €€ peryJsiius. buotnyeckuii moTeHam Nomyysiuu. MoiemupoBaHie TUHAMUKA
nonyisiuun. Kpussie pocta unciaeHHocT nonynsiuu. Kpusble BbkuBaHus. Perynsuus
YUCJICHHOCTH TOMYJISAIHI: poib (PaKTOPOB, 3aBUCSIINUX U HE 3aBUCSIINX OT INIOTHOCTH.
DKkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[TonsTre 06 skonoruueckoi Huie Buaa. Mectooduranue. MHoromepHas Mojeib
skosorndyeckor HumM Jx.M. Xatunncona. Pazmepsl akonornueckor Huwu. [loreHmansHas u
peann30oBaHHAs HUIIIH.

Bun kak cucrema nonyinsiiuii. Apeansl BUAOB. BUabl U UX )KU3HEHHBIE CTPATErvH.
OKOJIOTHYECKHE YKBUBAJICHTEI.

3aKOHOMEPHOCTHU MOBEJICHUS U MUTPAIINil )KMBOTHBIX. bruosornueckue nHBa3uu
Yy>KEPOJIHBIX BUIOB.

JleMoHCTpanuu

Ioptper: Ix. . XaT4nHCOH.

TabGauIrel U cXeMbl: «IKOJOTHYECKUE XaPAKTEPUCTUKU TOMYIISIIHN,
«IIpocTpaHCTBEHHAS CTPYKTYypa MOMYJISAIINY, «Bo3pacTHbIe MUpaMHIbl TIOMYIISIIUN,
«CKOpOCTb 3aceeHus: MOBEPXHOCTU 3EMIIM PA3IMYHBIMKU OpTaHu3MaMu», «Mozenb
skosiornyeckor Hummu Jx. M. XaTtanHcoHay.

O6opynoBanue: repOapuy paCTeHUA, KOJIEKIINN )KUBOTHBIX.

JlabopaTtopHas pabota «IIpucroco6neHus: cemMsiH pacTeHUI K PaCCEIICHUIOY.

Tema 9. JkoJ10rus COO0MIECTB. IKOJOTHUECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoiienos u ero crpykrypa. CBsizu MeX1y OpraHu3MaMH B
OuoIIeHO3E.

Dkocucrema kak oTkpbiTas cucreMa (A. JIx. Tencnn). @yHKIMOHATBHBIE OJIOKH
OpPTaHU3MOB B 9KOCHUCTEME: MPOAYIICHTHI, KOHCYMEHTHI, peayleHThl. Tpoduyeckue ypoBHHU.
Tpoduaeckue nienu u cetu. AbnoTnyeckne 0J10KH YKOCUCTEM. [10UBBI M WITBI B 9KOCHCTEMAX.
KpyroBopor BeliecTB v MOTOK SHEPTUH B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTEIN AIKOCUCTEMBI. bruoMacca u mpoayKiusa. DKOJIOTHYECKUE
MUPAMHUJIBI YUCEIl, OMOMACCHI U DHEPTHH.




Hunamuxa sxocucmem. Kamacmpoguueckue nepecmporixu.

@nykmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COO0IECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIC CYKLIECCHH U UX IPUYUHBI. AHTPOIIOTEHHBIE BO3ICHCTBUS Ha CYKIIECCHH.
KnumakcHoe cooOmiectBo. buopaznooOpaszue 1 mojHoTa KpyroBopoTa BEIeCTB — OCHOBA
YCTOHYHBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. IKOCUCHEMbL 03ED U peK. DKocucmemvl MOpeli U OKEaHos.
IKocucmemvl MyHOp, 1€c08, cmenetl, NyCMulHb.

AHTpPONOreHHbIE IKOCUCTEMBI. ArposKocrcTeMa. ATpoiieHos3. Paznuuns Mexay
AQHTPOIIOTEHHBIMU U MIPUPOAHBIMH SKOCHCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oposckas diopa u gayna.
CuHnaHTpOnM3aus ropoACKoii (hayHbl. buomornueckoe n X03aHCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B
IKocHucTeMax. Poib Kackaonozo sghghexma u 6u008-30upuxamopos (Kiouesvix 6u0os) 8
@yukyuonuposanuu dxocucmem. IlepeHoc YHEPTUN U BEIIECTB MEKY CMEKHBIMU
9KOCUCTEMaMHU. Y CTOWYMBOCTb OPraHU3MOB, MOMYJISIUN U SKOCUCTEM B YCIOBUSIX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JAEHCTBUH.

Mexanuzmwl 8030eticmaus 3a2pA3HeHUL PA3HBIX MUNO8 HA CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKONOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeToA0I0Tsl MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JlemoHcTpamuu

Hoptpert: A. k. Tencnu.

Tabauiet u cxeMbl: «CTpyKTypa OHOLIEHO3a», « IKOCUCTEMA HITUPOKOIMCTBEHHOTO JIeCay,
«DKOCUCTEMa XBOWHOTO Jiecay, «OyHKIIMOHAIBHBIE TPYIIIBI OPTaHU3MOB B 9KOCHCTEMEY,
«KpyroBopoT BelecTB B skocucteme», «Llenu nuranus (nmacrOUIHas, JETPUTHAS),
«DKOJIOTHYECKAs MUPAMHJIA YUCEID, «IKOJIOTHYeCcKasi MupamMuia OMOMacch», «DKOJOTHUECKas
nupamuia sHepruny, «OobpazoBanue 6onota», «IlepBuunas cykueccus», «BoccraHoBieHue
Jeca TocIie moxapay, «KOoCUCTeMa 03epay, «ATporeHo03», «KpyroBopoT BEmecTB 1 MOTOK
SHEpruu B arporenose», «IIpumepsr ypOoskocucTem».

ObopynoBanue: repoapun pacTeHUN, KOJUIEKIIMY HACEKOMBIX, Yyydesia NTHI] U 3BepeH,
repOapuu KyJIbTYpHBIX U AMKOPACTYLINX PACTEeHUH, aKBapUyM KaK MOJIENIb IKOCUCTEMBI.

[IpakTnueckas pabota «M3yueHue u onrcanue ypoo3IKOCUCTEMBIY.

JIaGopartopHas paboTa «/3yueHne pazHOOOpa3us MEJKUX MMOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX KOCHCTEMAX.

DKcKypeust «KCKypcHs B THIIMYHBIN OnoreolieHo3 (B 1yOpaBy, Oepe3HsK, elNbHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

DKcKypeust «KCKYpCHs B arpodKOCHCTEMY (Ha TOJI€ UM B TETUNTMYHOE XO3SHUCTBO)».

Tema 10. buocdepa — rinodaibHas IKoCHCTEMA

buocdepa — obmennanerapuas 000s09ka 3eMid, T CYIIECTBYET UM CYIIECTBOBANIA
®u3Hb. PazButne npeacrasieHuit o ouocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepranckoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. XKupoe BeniecTBo Onocheps! U ero GyHKIHU.

3aKOHOMEPHOCTH CyIecTBoBaHUs Onocdepsl. OcobeHHOCTH OHnochepshl KaKk TI00aTbHON
sKocucTeMbl. JluHaMuueckoe paBHOBecue B 6nocgepe. KpyroBopoTsl BemiecTs 1
OroreoxuMHYecKHe HUKIBI (yriieposa, a3ora). PurMuuHocTh siBeHuil B Ouocdepe.

3onanbHOCTh Ouochepsl. [TonsaTre o 6mome. OCHOBHBIE OMOMBI CYIIN: TYHIpPA, XBOMHbIE
Jeca, CMEIIaHHbIEC U ITUPOKOJIUCTBEHHBIC JIeca, CTEIH, CABAHHBI, TyCTHIHU, TPOITUYECKHUE Jieca,
BBICOKOTOpBs. Kitumar, pacTUTEIbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

CrpykTypa 1 GYHKIHS )KUBBIX CUCTEM, OIIEHKA X PECYPCHOTO IMOTEHIIAIIA 1
O6rochepHbIX PYHKITUI.

JeMoHcTpaunun

Hoptpetsl: B. N. Bepuanckuii, 3. 3tocc.




Tabnuuer u cxembl: «I'eocdepsr 3emuny, «KpyroBopot azota B npupoze», «Kpyrosopor
yriaepoaa B mpupoae», «Kpyrosopor kuciopona B npupone», «KpyroBoport Boabl B IpUpPOIE»,
«OcHoBHBIE OMOMEI cymny, «KimmMatudeckue mosica 3emun», «Tyanpay, «Taiiray,
«CwmemanHnbii jgecy, «lllupokoaucTBeHHbIN ecy, «Ctenby, «CaBanHay, «IlycThIHY,
«Tponmueckuii mecy.

Ob6opynoBanue: repdbapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUHU KUBOTHBIX.

Tema 11. YestoBek M OKpYykaomias cpeaa

DKoslornyeckre KpU3uchl M ux MpuuuHbl. BozaelicTBue uenoBeka Ha Guochepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HeHUe BoJHOM cpenbl. OXpaHa
BOJHBIX pecypcoB. Pazpymenue nousel. OXxpaHa OYBEHHBIX pecypcoB. M3MeHeHne KimMara.

AHTpPOIIOr€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OXpaHa
pPacTUTEIBHOTO U KXUBOTHOTO MUpa. OCHOBHBIEC IPUHLMIIBI OXPAHBI IPUPOABL. KpacHble KHUTH.
Oco60 oxpansembie npupoaubie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKHE
HapKHu.

OcHOBHbIE NPUHLUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U NpUpOIbl. PanmonansHoe
IPUPOJIONIOIB30BAHNE M COXPAHEHUE OMOJIOrMYecKoro pasHooopaszus 3emiun. Oouue
3aKOHOMEPHOCTH IJI00aJIbHBIX IKOJIOIMUYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOI0 KpHU3Kca
U €r0 BEPOSITHBIE NIOCIEACTBHS.

Pa3BuTHe METO10B MOHUTOPUHTA PA3BUTHSI ONIACHBIX TEXHOTE€HHBIX
nporeccoB. Cucmemmnvie ucciedo8anus nepexooa K pecypcocoepezaioujeti u
KOHKYPEeHmMOCnocobHotl snepeemuke. buonozuueckoe pasnoobpasue u 6uopecypchwi.
Hayuonanvnvie ungopmayuonnsie cucmemsl, obecnevusaiowjue 00Cmyn K ungopmayuu no
COCMOSAHUIO OMOENbHBIX 81008 U dKocucmem. OCHOBbL IKOpeadbuIUMmayuy SKOCUcmem u
€cnoco606 6opvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpCKUX u HA3eMHbBIX IKOCUCTEM.

JlemoHCTpanuu

Tabnuiel u cxemsl: «3arpsi3HeHHE aTMOChepbl», «3arpsi3HEHHE THAPOCEPhI»,
«3arpsizHeHue nouBbly, «IlapHuKoBEIi 3ddexT», «Ocodo oxXpaHseMble IPUPOIHbIE
TeppuTOpUN», «MOAEnN yIpasisieMOro MUPay.

ObopynoBanue: ¢poTorpadun OXpaHsIeMbIX paCTEHUN U KUBOTHBIX KpacHol kHUTH
Poccuiickoit @enepanun, KpacHoll KHUTH pernoHa.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOECHUS 00YJarOIUMUCS
IIPOrpaMM CPeTHEro 00I1ero 00pa3oBaHus: JMUYHOCTHbBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKType TMYHOCTHBIX PE3yIbTaTOB OCBOEHHS MPOrPaMMBbI 10 OUOJIOTUH BBIIEICHBI
CJIEAYIOLINE COCTABIIAIONINE: OCO3HAHUE 00YJaIOUIMMHUCS POCCUNCKOM IpaXk JTaHCKON
UJECHTUYHOCTU — FTOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH U
CaMOOIIPEICNIEHUIO, Hanuyue Momugayuu K 00y4eHHIo OUOJIOTHH, YeleHAnpasieHHoe
pazeumue BHYTPEHHUX YOSKICHUN JIUYHOCTH HA OCHOBE KJIFOUEBBIX [IEHHOCTEH M HCTOPUUYECKUX
TPaJULMNA Pa3BUTUS OMOIIOTUYECKOT0 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb 00YJAIOIUXCS
PYKOBOJCTBOBATHCS B CBOEH 1€ATEIBHOCTH LIECHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
HIPUCYLIMMHU CUCTeME OMOJIOTHYECKOro 00pa3oBaHUs, HAIUYUE NPABOCO3HAHUS FKOTOTHUECKON
KYJIBTYpPBI, CHOCOOHOCMU CMABUMb 11U U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yabTATHI OCBOEHUS MPOrPaMMbI IO OMOJIOTUH TOCTUTAIOTCS B €UHCTBE
yueOHOW U BOCIIUTATENbHON AESITETbHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMH B
oOuiecTBe MpaBUIaMU U HOpMaMU TIOBEJIEHUS U CIIOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHUS,
CaMOBOCIIUTaHUS M CaMOPa3BUTHS, pa3BUTHS BHYTPEHHEN MO3ULIMY JIMYHOCTH, IAaTPUOTHU3MA U
YBa)KEHU K 3aKOHY U IIPAaBONOPSIKY, YEJIOBEKY TPYy/la M CTapLIEMy ITOKOJIEHHIO, B3aUMHOTO



YBa)KCHHSI, OEPEKHOTO OTHOIICHHSI K KyTbTYPHOMY HACIEANIO M TPAJIUIIASIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarolen cpee.

JIMYHOCTHBIE Pe3YNIbTAaThl OCBOCHHSI YIeOHOTO mpeaMeTa « Buoorusy TOKHBI OTPAKaTh
TOTOBHOCTb U CHOCOOHOCTH O0YYarOIINXCcs PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEMH
MO3ULIMEN TUYHOCTU, CUCTEMOMN IIEHHOCTHBIX OPUEHTALIUN, TO3UTUBHBIX BHYTPEHHHUX
yOexAeHH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IEHHOCTSAM POCCUHCKOT0 00IIIeCTBa,
pacIIMpeHHe >KU3HEHHOTO OIbITA U OIbITA JACSTEIHHOCTH B MPOIECCE PeaTnu3alii OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaHCKOTO BOCIIUTAHHUSL:

c(OPMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIMU 00YUYaAIOUIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM JEATEIBHOCTH MPH CO3JaHUM YUEOHBIX TPOEKTOB,
pelIeHnH y4eOHBIX U MO3HABATEIIBHBIX 33124, BRITIOJTHEHUH OMOJIOTHYCCKUX IKCIIEPUMECHTOB;

CHOCOOHOCTH OIpPEAesATh COOCTBEHHYIO O3UIUIO IO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHS JIFOJICH C pa3HBIMH YOIKICHHUSIME, KYIbTYPHBIMHU IICHHOCTSIMHU M COITUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTB K COTPYJHUYECTBY B MPOLIECCE COBMECTHOTO BBHITTOJIHEHHS YUYECOHBIX,
MO3HABATENIbHBIX U UCCIIEIOBATEIBCKUX 33/1a4, YBAKUTEIILHOTO OTHOIIIEHUSI K MHEHUIO
OTIMOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM ESTEIbHOCTH;

2) MaTpHOTHYECKOTO BOCIIUTAHHMS:

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPakIaHCKON MJACHTUYHOCTH, MATPHOTU3MA, YBAKEHUS
K CBOEMY Hapo/ly, YyBCTBAa OTBETCTBEHHOCTH Iiepes; POIMHOM, TOPAOCTH 3a CBOU Kpaid, CBOIO
Ponuny, cBO# S3bIK U KYIBTYPY, MPOILIOE U HACTOsIIIIee MHOTOHAIIMOHATBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIICHUE K TPUPOTHOMY HACIICAUIO U TaMSATHUKAM TTPUPOJIBI,
JOCTH>KEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJOTUH, TOHUMAaHM 3HaU€HUsI OMOJIOTHH B MO3HAHWHU 3aKOHOB MPUPOIBI, B )KM3HU UEIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujeitHas yoe:x IEHHOCTh, TOTOBHOCTb K CITy>KE€HUIO U 3amiuTe OTedyecTna,
OTBETCTBEHHOCTb 3a €T0 CYAb0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUIICKOT0O HApPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTENSIM, CO3JJaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSATHUS IIEHHOCTEH CEMEIHOM )KM3HU B COOTBETCTBUH C TPATUIIUSIMHU HAPOOB
Poccuu;

4) 5CTETHYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIIIEHUE K MUY, BKIIOUasi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3JACHCTBUS AKUBON IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TTPOSIBIIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) pusuyeckoro BocruTanusi, GOPMUPOBAHUS KYIBTYPHI 3A0POBbS K SIMOIIUOHAIBLHOTO
Oyaronoayqus:



MOHMMAaHKE U pealin3alus 310poBoro u 6e3onacHoro odpasa KU3HU (310pOBOE NMUTAHHE,
coOJII0/IeHNEe TMTUEHUYECKHUX TPAaBUII U HOPM, COAJIaHCUPOBAHHBIM PEKUM 3aHATUH U OTJbIXA,
peryisipHasi pu3uUecKas akTHBHOCTh), OEPEeKHOTO, OTBETCTBEHHOT'O U KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHKE IEHHOCTH MPABWJI UHAUBHUYATBHOTO U KOJJIEKTUBHOTO 0€30MacHOr0
HOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHME TOCIECACTBHI U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS alKOT OIS,
HapKOTHKOB, KypeHHUSI);

6) TpPyI0BOTO BOCITUTAHUS:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYIOI00HE;

TOTOBHOCTb K aKTUBHOH J1€ATEIbHOCTH TEXHOJIOTHYECKON U COLIMATIbHOM
HaIlpaBJIEHHOCTH, CIOCOOHOCTh HHULIMUPOBATh, IUIAHUPOBATh U CAMOCTOSITENILHO BBINOJIHATh
TaKylo J€SITEIbHOCTD;

UHTEpEC K pa3InyHbIM chepam npodeccrnoHaIbHOM 1eATeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BEIOOp OyaymIei mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUU BCEH
KHU3HH,

7) DKOJIOTUYECKOTO BOCITUTAHUSL:

9KOJIOTMUYECKH 11€1ec000pa3HOe OTHOUIEHHUE K IPUPOE KaK UICTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBILLIEHUE YPOBHS AKOJIOIMUECKOI KYJIbTYphl: IPUOOPETEHHE OMbITA IJIAHUPOBAHU S
HOCTYIIKOB M OILIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KaIOLIEeH Cpe/ibl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PEeLICHHUS;

CIOCOOHOCTH UCIIOIB30BaTh NpHOOpeTaeMble PU U3YUEHUU OMOJIOTHH 3HAHUS U YMEHUS
IIPU peLIeHUHU IPOo0JIeM, CBSI3aHHBIX C pallMOHAIBHBIM IIPUPOAONOJIE30BaHNUEM (COOIII0IEHNE
NpaBUJI TOBEJIEHUS B IPUPO/IE, HANIPABJIECHHBIX Ha COXpPAaHEHHE PABHOBECHS B DKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOCheEpDl);

aKTUBHOE HENIPUATHE EHCTBUM, IPUHOCAIIUX BPE OKPYKAIOLIEH IPUPOJHON Cpele,
YMEHHE MTPOTrHO3UPOBATh HEOJIATONPUSTHBIE SKOJIOTMUECKHUE MTOCIEACTBHS MPEANPUHUMAEMBIX
JIEHCTBUN U NPENOTBPALLATD UX;

HaJIMYUe Pa3BUTOrO FKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYIbTYpPBI, OIbITA
JeSITeIbHOCTH SKOJIOTHYECKOM HAaNpaBIEHHOCTH, YMEHUS PYKOBOJCTBOBAThHCSI UMU B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATIbLHOM MPAKTUKE, TOTOBHOCTH K YYacTHIO B
NPAaKTUYECKOH 1eATeIbHOCTH SKOJIOTHYECKON HaIllPaBIEeHHOCTH;

8) LIEHHOCTH HAyYHOTO MO3HAHMUSL:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOT'O HA JUAJIOTE KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIIIEHCTBOBAHNUE S3bIKOBOM M YMTATEIBCKOM KYIbTYphI KaK CpeACcTBa
B3aUMO/JICHCTBUS MEXTY JIFOIbMU U MTO3HAHUS MHPA;

MOHUMaHHe crenuuKu OMOJIOTUH KaK HayKH, OCO3HaHUS €€ POk B (pOPMUPOBAHUU
PaLMOHATIBHOTO HAYYHOT'O MBILIUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYKaloleM
MHUpE KaK O €JMHCTBE MPUPO/IbI, YeIOBEKa U O0OIIeCTBa, B TO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTE! U peIIeHUH TPOOIEM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsl COBPEMEHHOM LIUBHIIM3ALUU: 00eCTIeYeHU s
HOBOT'O YPOBHS Pa3BUTHUSI MEJUIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pPa3BUTHS YEJIOBEUECTBA, TIOMCKA MyTel BbIX0/A U3 INI00ATbHBIX
HKOJIOTHUECKUX MPOOIeM U o0ecrieueHns nepexoia K yCTOMYMBOMY pa3BUTHIO, pallMOHAILHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B MOJyYECHHH OMOJIOTUYECKUX 3HAHUHN B IIEJISIX MOBBIMICHHS 00IIei
KYJbTYpHbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH () yHKITMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHur ONOJIOTHH;



MMOHMMAHKE CYITHOCTA METOJIOB TIO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH MCIOTb30BATh MOJTyYaeMble 3HAHUS [T aHAIIN3a U OObSICHEHUS SIBJICHUN
OKPYKAIOIIET0 MUPa U MPOUCXOISAIINX B HEM U3MEHEHHH, YMEHHE JIeJIaTh 000CHOBAHHEIC
3aKITIOYCHHUSI HA OCHOBE HAayYHBIX (DAKTOB M HUMEIOIIMXCS TAHHBIX C IETBIO MOTyUCHHSI
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCITOJIb30BaTh OMOJIOTUYCCKHE 3HAHUS IS PEIICHUS
po0JIeM B PEaTbHBIX )KHU3HECHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTH HAYYHOU JEeSTETbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOSKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYAITBHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTB K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHUIO, K
AKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHUH O OMOJIOTHH B COOTBETCTBHUH C KU3HEHHBIMH
MOTPEOHOCTSIMHU.

METAINPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIC Pe3yIbTaThl OCBOCHHSI YUEOHOTO MpeaMeTa « BUOoIorHsy BKIIFOYAIOT:
3HAUUMBIC JUTS (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXK IUCITUTUTHHAPHBIC
(MeXmpeMeTHbIC) OOIICHAYYHBIC TIOHSATHS, OTPAKAIONIHNE IIEIOCTHOCTh HAYYHOH KapTHHBI MUPa
U CTICU(HKY METOJIOB TIO3HAHMSI, MCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SIBJICHHE, TPOIIECC, CUCTEMa, HAYUHBIN (aKT, IPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE); YHUBEPCATbHBIC
y4eOHbIe JIeicTBUS (T03HABATEIbHBIC, KOMMYHUKATHBHBIE, PETYJISTHBHBIC), 00CCIICUHBAIOIINEC
dbopMupoBaHre (HYHKITMOHATLHOW IPAMOTHOCTH M COITHAIEHON KOMITETEHITUU O0YYarOIIHXCS;
CHOCOOHOCTh O0YYAOIIMXCS UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIIUTLINHAPHBIC,
MHPOBO33PEHUYCCKUE 3HAHUS ¥ YHUBEPCAIbHBIC yUeOHBIC JICHCTBHS B IO3HABATEIIBHON U
COLIMATILHOM MTPaKTHKE.

B pesynbprare uzydeHus 6MoJI0TMHM Ha YPOBHE CPETHETO 00I1Ier0 00pa3oBaHus y
oOyuaroterocst 0yayT chopMUpOBaHbI TIO3HABATEIbHBIC YHUBEPCAIbHbBIE YIEOHbIE IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpPCAIbHBIC YICOHBIC IEHCTBUS, PETYISTHBHBIC YHHBEPCATBHBIC
yueOHbIe JeMCTBUSI, COBMECTHASI IEATEIBHOCTb.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPETHETO 00IeTr0 00pa30BaHUS
JOJIKHBI OTPaXKaTh:

OgyaeHne yHUBEPCATBHBIME YICOHBIME ITO3HABATEIIHHBIMU JCHCTBHSIMH:

1) 6a30BbIe TIOTUYECKUE JICHCTBHS:

CaMOCTOSITEITLHO (POPMYITUPOBATEH U AKTYaTHM3UPOBATH IPOOJIEMY, pacCCMAaTPUBATH €€
BCECTOPOHHE;

MCIIOJIL30BaTh IIPU OCBOCHUY 3HAHWH MPUEMBI JIOTHIECKOT'O MBINUICHHS (aHAIH3A,
CUHTE3a, CpaBHEHUS, KiIaccudukaiu, 00001IeHus ), paCKPbIBATh CMBICT OMOIOTHYECKUX
TOHSTHH (BBIICIIATH HX XapaKTEPHbIC MPU3HAKK, YCTAHABIIUBATE CBSA3H C APYTUMHU TOHITHIMH);

OTIPEACTIATH ENU JACSITEILHOCTH, 3a7aBasi MapaMeTPhl K KPUTEPHUH UX TIOCTHXKEHUS,
COOTHOCHTB Pe3yJIbTaThl JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIOJIb30BaTh OMOJOTHYECKHE MOHATHS sl OOBsICHEHHsI (PAKTOB U SIBIICHUH KUBOUN
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCy AeHUsI (MHIYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTHN),
BBISBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBACMBIX SIBJICHUSIX, (OPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MIPUMEHSITh CXEMHO-MOJICIIbHBIC CPEJICTBA JIJIS TIPEICTABIICHUS CYIECTBEHHBIX CBSA3CH U
OTHOIICHHU B U3y4aeMbIX OMOJOTHYECKIX 00BEKTaX, a TAKXKe MPOTUBOPEUUI Pa3HOTO POJIa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabarbIBaTh IUIAH PEIICHHs MPOOIEMBI C YIETOM aHATN3a UMEIOIIUXCS
MaTepHabHBIX U HEMaTEePUATBHBIX PECYpPCOB;



BHOCUTBH KOPPEKTHUBHI B JICITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI e TEIbHOCTH;

KOOPAWHUPOBATH U BBITOIHATH pabOTy B YCIOBHUAX PEAbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIC UCCIIEIOBATEIbCKUE JICHCTBUSL:

BJIaJICTh HaBbIKAMH Y4€OHO-HCCIIEIOBATEIBCKON U TPOSKTHOM JIeATEIIbHOCTH, HAaBBIKAMHU
pasperieHus npo0sieM, ClIOCOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY ITOMCKY METO/I0B
peLIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAO0B IIO3HAHUS;

UCIOJIb30BATh PA3JIMUHbIE BU/IbI JESITEIHOCTH I10 MOJYYEHUIO HOBOTI'O 3HAHMSL, €T0
UHTEpIpETaLnH, IPEoOPa30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIMSIX, B TOM YHCIIE MIPH
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(bopMHpOBATh HAYYHBIH TUI MBIIUICHHUS, BIAJAECTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTH M (POPMYTUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN IEATEILHOCTH H
KU3HEHHBIX CUTYaLlUsX;

BBISIBIISATH TIPUYUHHO-CIICACTBEHHBIC CBSI3U M aKTyaJIHM3UPOBATh 337a49y, BbIIBUTATh
TUIOTE3y €€ peleH s], HaXO0AUTh ApTyMEHTHI JJIs1 I0Ka3aTelIbCTBA CBOMX YTBEPKACHUH,
3aaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh [IOJYUEHHBIE B X0/ PELICHUS 3aJjaull pe3yJIbTaThl, KpUTUUECKH
OLIEHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIH ONBIT;

OCYIIECTBIISTH IIE€JICHAIIPABIICHHBII IMOMCK ITEPEHOCA CPEICTB U CIIOCOOOB ACHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO M MPAKTHUECKYIO0 001acTH
KHU3HENIEeATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBbIE UJIEH, IPEAIaraTb OpUrHHAIbHbIE MTOJIXObI  PELICHNS, CTABUTh
npoOJIeMBI B 33]1a9H, JTOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabota ¢ uHpopmanueit:

OpPUEHTHPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MHPOpMaIUU (TEKCTE yueOHOro mocoous,
HAYYHO-TIOMYJISIPHOMN JINTEpaType, OMOJIOTHYECKUX CIOBAPSIX U CIIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHaTM3UPOBATh MH(OPMALIMIO PA3IMYHBIX BUJOB U (hopM
IpeCTaBICHUs, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUYNBOCTH;

(bopMyIHpOBATH 3aIIPOCHI M TPUMEHSTh PA3IMYHbIE METOIBI TIPU TIOUCKE U 0TOOpE
O6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

MPUOOPETATH OMBIT MCIIOJIE30BaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3TUUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POPMY Ipe/icTaBICHHs OMOIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYToe);

HCIIOJIb30BaTh HAyYHBIN S3bIK B KQUECTBE CPEJCTBA MPU paboTe ¢ OMOIOrHUECKOM
uHpopMaLueil: IPUMEHATh XUMHUYECKue, (PU3NYecKre 1 MaTeMaTUYecKie 3HaKU U CUMBOJIBI,
dbopmyIel, a00peBHATypy, HOMEHKIIATYPY, UCIIOIB30BaTh U MPe0OpPa30BhIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIQJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIUTHI HHPOpMaIUH, HHPOPMAITHOHHON
0€30MaCHOCTH JINYHOCTH.

OgnazieHre YHUBEPCATBHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

1) obmeHwue:

OCYIIECTBIISITH KOMMYHHKAIIUU BO BCeX cepax KU3HHU, aKTHUBHO yIaCTBOBAThH B JHAJIOTE
WIN JUCKYCCHU TIO CYIIECTBY 00CYKAaeMoi TeMbl (YMEHHE 33/1aBaTh BOIIPOCHI, BHICKA3bIBATh
CYXJIEHUS] OTHOCUTEIBHO BBIIIOJHEHMS IPEUIaraéMot 3aJjauu, yYuThIBaTh HHTEPECH U
COIJIACOBAHHOCTH MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHHE COLMAIbHBIX
3HAKOB, NPEIIIOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CUTYalMi, yMETh CMAr4aTh KOH(QIUKTHI U
BECTHU 1€PErOBOPBHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOILEHHS ¥ B3aUMOJCHCTBUSA, IOHUMATh HAMEPEHUS
JPYTUX JIO/EH, POSBIATH YBOKUTEILHOE OTHOIIICHHE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHas JICSITEIIbHOCTb:

IIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHIUBHUYaIbHON pabOThI IPU
peleHn: OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(GopM B3aMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKYy U METOJIbI COBMECTHBIX JICHCTBUI C yU€TOM OOIIUX UHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATH LIEJIM COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBATH U KOOPJAMHUPOBATH
JEUCTBUA MO €€ TOCTHKEHUIO: COCTABJIATH IUIaH JEHCTBU, pacpenelaTh POIH ¢ y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa U KAXJI0OT0 YYaCTHUKA KOMaH bl B OOIIUN pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeIaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJEU C MIO3ULIUN HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH IO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3JIMYHbBIX CUTYALHsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PErYISITUBHBIMU JCHCTBUAMMU:

1) camoopraHu3anms:

MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBISBJICHUS IPOOJIEM U UX PELICHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX U MOCTYIKAaX MO OTHOLIECHUIO K JKMBOM MIPUPOJIE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENILHO OCYILECTBIISITh I03HABATEIbHYIO €S TEIIbHOCTD, BBISBIISATH MPOOJIEMBI,
CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAEATEIILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEIIEHUs MPOOJIeMbl C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3PYAUIINU B Pa3HBIX
00JacTsX 3HaHUM, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIB!

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBbIKaMU MO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEpIIAeMbIX JEHCTBUMN
U MBICITUTENIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMA, UCIIOJIb30BaTh MPUEMBI pe(IeKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpA BEPHOTO PEIICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB AEITEIbHOCTH;

3) npuHsATHE CE0s U IPYTUX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEJAOCTATKH U IOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTaTOB ACSITEIbHOCTH;



MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OIIMOKH;
pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMH APYroro 4eJ0BeKa.

NPEJAMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3yabTaThl OCBOCHUS COJIepKaHus yueOHoro npeamera «buonorusy Ha
yrIIyONnE€HHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedyeHrne NpoQHiILHOTO
00ydeHus1 ooyvaronuxcs orogoruu. OHU BKITFOYAIOT: crienuduaeckue Ayt OM0JIOrMy HayYHbIC
3HAHUS, YMEHHUS U CIIOCOOBI ICHCTBUIA IO OCBOCHHIO, MHTEPIPETALNU U TPEOOPA30BAHUIO
3HAHUU, BUABI AEITEILHOCTH IO MOJIYYEHUIO HOBBIX 3HAHUI U UX PUMEHEHHIO B PA3IMYHBIX
y4€OHBIX, a TAK)KE B peabHbIX )KU3HEHHBIX cUTyauusx. [IpeaMeTHble pe3ynbTaThl
MPEJICTaBJICHBI 10 TOAaM U3y4YCHHUSI.

IIpeameTHbIe pe3yabTaThl 0OCBOeHHUs yuyeOHoro npeamera «buosorus» B 10
KJlacce 10JKHBI 0TPaXKATh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayYK, B
(bopMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IPUPOJIBI U
pelieHny pobieM paloHaIbHOIO IPUPOIONOIL30BAHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUU;

BJIa/ICHUE CUCTEMOM OMONOrMYECKUX 3HAaHUM, KOTOpPasl BKJIFOYAET: OCHOBOINOJIararoume
OHOJIOTHYECKHE TEPMHUHBI U MIOHATHUS (3)KU3Hb, KJIETKA, OPraHu3M, MeTabon3M, TOMeocTas,
CaMOpeTyJIsILMsL, CAaMOBOCIIPOU3BEACHHE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE),
ouosornueckue Teopuu (kiaerounas teopus T. [lIBanna, M. llIneiinena, P. Bupxosa,
XpOMOCOMHasi Teopust HacneacTBeHHocTu T. Moprana), yaenus (H. Y. BaBuioBa — o nenTpax
MHOT000pPa3us ¥ MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOPa3usi HOTOMKOB
IIEPBOIO [TOKOJICHUS, PACIIEIJIEHUs, YUCTOTHI FaMeT, He3aBUCUMOTro HacienoBanus I'. Mennens,
TOMOJIOTHUECKHUX Ps/I0B B HacseAcTBeHHOoN n3MeHunBoctu H. V. BaBunosa), npuHIMITEL
(KOMIIJIEMEHTapHOCTH);

BJIaJIeHHE OCHOBHBIMU METOJIaMH HAayYHOT'O TIO3HAHUS, UCIOJIb3yEMBIX B OMOJIOTHUECKUX
MCCJIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHNE, HAOII0ICHIE, SKCTIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIEC IPU3HAKU: BUPYCOB, KJIIETOK IIPOKAPHOT U 3YKApHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM Uucie OakTepuii, rpuboB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM OPraHOB PACTEHHH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEEATEIbHOCTH, TPOTEKAIOIINX B OPraHU3Max pacTEeHU, )KUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOIECCOB: OOMEHa BellecTB (MeTaboau3M), IPEeBpaILeHHs SHEPTHH,
Opo’keHHUs, aBTOTPOPHOTrO U TeTepoTPO(HOro TUIOB MUTAHUs, POTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, Mel03a, FraMeToreHe3a, sMOpHOreHe3a, MoCTIMOPHOHATIBHOIO PAa3BUTHS, PA3MHOKEHNS,
WMHAMBHUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJIEHCTBUS T€HOB, T€TEpO3Hca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHaBJIMBATh B3aMOCBS3U MEXK/y OpraHOUIaMH KJIETKH U UX (PyHKUIUIMU,
CTPOEHHUEM KJIETOK pa3HbIX TKaHEel U uX (YHKIMAMHU, MKy OpraHaMy U CUCTEMaMHU OPTraHOB y
pacTeHUi, )KUBOTHBIX U YeJIOBeKa U UX PYHKIMSIMH, MEXy CHCTEMaMU OPraHOB U UX
(GYHKUIUAMEI, MEX]Ty STallaMid OOMEHa BEIECTB, ITallaMi KJIETOYHOTO IIUKJIA M dKU3HEHHBIX
IIUKJIOB OPTaHU3MOB, 3TallaMi YMOPUOHAIILHOTO Pa3BUTHS, TEHOTUIIOM U ()EHOTHUIIOM,
(deHoTHIoM u (hakTopaMH Cpebl OOUTAHHUS;

YMEHHE BBISBISATH OTINYUTEIbHBIE PU3HAKH KUBBIX CUCTEM, B TOM UHCIIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTMYECKY0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JUUIS I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUECKHUX IPYIIIL;

yYMEHHE pelIaTh OMOJOTHUYECKHE 3a/1a4H, BBISBISATh MPUUMHHO-CIIE/ICTBEHHBIE CBSA3H
MEXy UCCIIEYeMbIMH OMOJIOTHUECKUMHU MTPOLIECCAMU U SIBJICHUSMHU, JIEJIaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3yJIbTaTOB;



YMEHUE BBITIOIHATH J1a00paTOpHbIEe U MpaKTHUECKUe paboThl, cOOII0AATh MpaBuiia Mpu
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BbIABUTaTh TMIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIbHBIMU CPEJICTBAMY,
bopMynupys 1ellb UCCIeI0BaHNs, aHATM3UPOBATh MOJYyUCHHbIE PE3YJIbTAThI U 1€1aTh BBIBOABI;

YMEHHUE Y4aCTBOBATh B y4eOHO-MCCIIEA0BATENBCKOM paboTe Mo OUOIOTHH, SKOJIOTHH U
MeUIUHE, TPOBOIMMOM Ha 6a3e HIKOJbHBIX HAyYHBIX OOLIECTB, U MyOJINYHO IPEACTaBIATh
MOJIyYEHHBIE PE3YJIbTAaThl HA YIEHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OLIEHUBATh ITUUECKHE aCIIEKThl COBPEMEHHBIX UCCIIEIOBaHUI B 001acTH
OMOJIOTUM U METUIIMHBI (KIIOHUPOBAHUE, UICKYCCTBEHHOE OIUIOJJOTBOPEHUE, HAIPABIECHHOE
U3MEHEHHE T'€HOMa U CO3[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISITh OCO3HAHHBIN BHIOODP OyayIiel npodeccnoHaIbHOM e TeTbHOCTH
B 00Js1acTH OMOJIOIMH, MEIULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPHH, CEILCKOTO X03sHCTBa,
MUIIEBOH MPOMBIIIICHHOCTH, YIIIyOIATh TO3HABATEIbHBIN HHTEPEC, HAPABJICHHBIA HA
OCO3HAHHBII BEIOOP COOTBETCTBYIOLIEH Mpoheccuu U MPOJOHKEHUE OUOIOrMYECKOTO
00pa30BaHUs B OPraHU3ALHUAX CPETHETO MPO(HECCHOHAIFHOTO U BBICIIETO 00pa30BaHMSL.

IIpeameTHBbIe pe3y1bTaThl OCBOeHHUs yueOHOro npeamera «buosorus» B 11
Kacce 10JKHbI 0TPAXKATh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHNUN COBPEMEHHOM €CTECTBEHHO-HAYYHOUM KapTUHBI MUPa, B TIO3HAHUH 3aKOHOB
HOPUPOBI M PEILICHUH YKOJIOTHUECKUX MPOOJIEM YeIOBEUECTBA, a TAKXKE B PEILICHUH BOIIPOCOB
PaLMOHATILHOTO MIPUPOAOIOIB30BaHusA, U B JOPMUPOBAHUU [IEHHOCTHOTO OTHOLIEHUSI K
npupoze, oOIIEeCTBY, YEIOBEKY, O BKJIaZe POCCUMCKHUX U 3apyO0eKHBIX YUEHBIX-OHOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BIIaIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpast BKJIIOYAET OINpeIeIeHUs 1
NOHMMAHKE CYLTHOCTH OCHOBOINOJIArarux OMoJ0rn4eckuX TEPMUHOB U MIOHATUH (BUI,
sKocucTeMa, Ouocdepa), Ononornueckue Teopuu (3BosroronHas Teopus Y. JlapBuna,
CUHTeTHUecKas Teopus 3Bostonun), yueHus (A. H. CeBeprioBa — o myTsIX U HalpaBJIeHUSIX
sBostony, B.M. Bepranackoro — o 6uocdepe), 3akoHbl (reHeTHUecKoro papHoBecus [x. Xapau
u B. Baitn6epra, 3apossimeBoro cxozactsa K. M. bapa), npaBuna (munumyma FO. Jlubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TunoTe3sl (runoresa «mupa PHK» V. I'mnGepra);

YMEHHE BJIaJIeTh OCHOBHBIMU METOJJaMH HAYYHOI'O TO3HAHMUS, UCIIOJIb3YEMBIMH B
OMOJIOTMYECKHUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U 3KOCUCTEM (OIHMCAaHUE, U3MEPEHNE,
Ha0JII0/IeHUE, SKCIIEPUMEHT ), CHOCOOAMHU BBISIBJICHHS U OLICHKU aHTPOIIOI'€HHBIX U3MEHEHUN B
IIPUPOJIE;

YMEHHE BBIJIENATH CYIIECTBEHHbIE TPU3HAKU: BUJIOB, OMOTEO1IEHO30B, 3KOCUCTEM U
O6uocdepsl, CTAOMIN3UPYIOLIETO, ABUXKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOIO 0TO0pA,
AJJIONATPUYECKOr0 U CUMIIATPUYECKOTO BUI000pAa30BaHMs, BIUSHUS ABMKYILHUX CHJI ABOJIIOLINN
Ha reHO(OH/T MONYJISIIIUHU, IPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOUTaHuUs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY IPOLECCAMH SBOJIFOLUH, IBUKYITUMHU
CHJIaMU aHTPOINOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCUCTEM U MPUCIIOCOOICHUSIMA K HUM
OpraHU3MOB;

YMEHHE BBISBISATH OTIUYUTEIbHBIE IPU3HAKY JKUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh
BUJIOB K cpezie 00uTaHus, abMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB 9KOCHCTEM,
B3aMMOCBS3€H OPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEH
MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTMYECKY0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JUIS I0Ka3aTeIbCTBA POACTBA OPraHM3MOB Pa3HbIX CUCTEMATHUECKHUX TPYIIIL,
B3alMOCBSI3M OPTaHU3MOB U Cpejibl OOUTaHUSs, €IMHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsI MHOT000pa3us BUJIOB U DKOCUCTEM KaK YCJIOBHS COCYILIECTBOBAHUS MPUPOJIBI U
YeJI0BEUYECTBA;



yYMEHHE pelaTh OMOJOTHUECKUE 3a/1a4H, BBISBIISATH IPHUYNHHO-CIICACTBEHHBIE CBS3H
MEXy UCCIIEyeMbIMH OMOJIOrMUECKUMHU ITPOLECCaMU U ABJICHUSMH, J1€1aTh BBIBOJbI U
IIPOrHO3bl HA OCHOBAHMH I10JIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIOJIHATH Ja00paTOPHbIE U MPAaKTUUECKUe paboThl, cOOI0AaTh paBUiia pU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bl, IPOBEPATH UX 3KCIIEPUMEHTAIbHBIMU CPE/ICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATHU3UPOBATh OTYUYCHHBIE PE3YIIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHUE y4acTBOBaTh B yUeOHO-UCCIIE0BATENILCKOM paboTe o GMOI0Tr1u, 3KOJIOTHHU U
MeIUIuHE, TPOBOIMMOM Ha 6a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOINYHO MPEACTABIATH
HOJIy4YEHHBIE PE3Y/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUIX;

YMEHHE OLICHUBATh TUIIOTE3bl U TEOPUU O MIPOUCXOKICHUM KU3HHU, YETIOBEKA U
YeJI0OBEYECKUX Pac, O MPUUMHAX, MOCJIEACTBUAX U CIIOCO0aX MPEJOTBPALICHHS ITT00AIbHBIX
U3MEHEHU# B buocdepe;

YMEHHUE OCYLIECTBIIATh OCO3HAHHBIN BBIOOP OyAyliel npodeccnoHanbHOM e TeTbHOCTH
B 001acTH OMOJIOTHH, 3KOJIOTUH, IPUPOOII0JIb30BAHUS, MEAULIMHBI, OMOTEXHOJIOTUH,
IICUXOJIOTHH, BEeTEpUHAPUH, CEIIbCKOTO X035 CTBA, MUIIEBOM MPOMBIIUIEHHOCTH, YIITYOISATh
II03HABATEJIbHBII MHTEPEC, HAIIPABJICHHBIM Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH
npodeccuu 1 MpoAoKeHHe OMOJI0rHYecKOro 00pa3oBaHysl B OPraHU3aLUSAX CPEJHETO
MPOQECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBanue pa3ziesioB U TeM IPOrpaMMBbl ‘ KomnnuectBo yacos ‘ DnexTpoHHbIE (IUPPOBEIC)
n/m Bcero| KonTtposbHbIe [MpakTHyeckue 00pa3oBaTeIbHbIC PECYPChI
paboThI paboThI
‘l HBI/IOJ‘IOFI/IH KaK HayKa H 1 H 1 H BBEINUTE 3HAYECHUE H ‘
‘2 H}KI/IBHe CHCTEMBI U X M3Y4YCHUE H 2 H BBE/ITE 3HAYCHUE H BBC/IMTE 3HAUCHUC H ‘
‘3 HBI/IOJ‘IOFI/IH KJIETKHU H 2 H BBEIUTE 3HAYECHUE H 0.5 H ‘
‘4 HXI/IMquCKaﬂ OpraHu3aIys KJICTKH H 10 H BBEIUTE 3HAYECHUE H 1 H ‘
‘5 HCTpOGHI/IC ¥ QYHKITUY KJICTKH H 8 H BBE/IMTE 3HAUCHHUE H 2 H ‘
‘6 HO6MeH BEIIICCTB U MIPEBPAIICHUE SHEPTUHU B KIICTKE H 9 H BBEIIUTE 3HAUCHHE H 1 H ‘
7 Hacnencrennast nunpopmanus u peanuzaius e€ B 9 | BBeaWTE 3HAUYCHUE 0.5
KIICTKE
‘8 H}KI/ISHGHHHﬁ IIUKJI KJIIETKHA H 6 H BBEIHUTE 3HAUCHUE H 1 H ‘
‘9 HCTpOGHHe 1 QYHKITUH OPraHU3MOB H 17 H BBE/IMTE 3HAUCHHUE H 1.5 H ‘
‘10 HPaBMHO)KeHI/Ie Y pa3BUTHE OPraHU3MOB H 8 H BBEJIUTE 3HAYCHHE H 1.5 H ‘
11 |'eneruka — Hayka 0 HacJ€ICTBEHHOCTH U 2 | BBeIWTE 3HAUYCHUE 0.5
W3MEHYUBOCTH OPTaHU3MOB

‘12 H3aKOHOMepHOCTH HACJIEJICTBEHHOCTH H 10 H BBE/IMTE 3HAUCHHUE H 1 H ‘
‘13 H3aKOHOMepHOCTH M3MEHYUBOCTH H 6 H BBE/IMTE 3HAUCHHUE H 1 H ‘
‘14 HFeHeTHKa yeJoBeKa H 3 H BBEIUTE 3HAUCHUE H 0.5 H ‘
‘15 HCCJ‘ICKHI/DI OpraHUu3MOB H 4 H BBE/IMTE 3HAUCHHUE H 1 H ‘
‘16 HBI/IOTCXHOJ‘IOI‘I/IH Y CHHTETUYECKasi OMOIOTHs H 4 H 1 H BBEINUTE 3HAUCHHUE H ‘
‘17 HPe3epBHoe BpeMs H 1 H BBEJIUTE 3HAYCHHE H BBEJIUTE 3HAYCHHE H ‘
‘,2106aBI/ITI) CTPOKY ‘
OBLEE KOJMYECTBO YACOB I10 [IPOTPAMME || 102 | 2 [ 13 H |

11 KJIACC




Ne HanmenoBanue pa3neinoB U TEM IPOrpaMmbl KonunuecTBo yacos ’ OnextponHble (I(POBEIE)
n/m Bcero| KouTposnbHbIe [MpakTueckue 00pa3oBaTENBHbIE PECYPChI
paboThl paboThI
1 |3apoxaeHue u pa3BUTHE 3BOJTIOLMOHHBIX IIPEICTABICHUN B 4 1 BBEIUTE 3HAUCHHE
Ounonoruun

‘2 HMI/IKpoaBOJIIouH;[ U €€ pe3yJIbTaThl H 14 HBBGIII/ITG 3HaquHeH 2 H ‘
‘3 HMaKpoaBomouI/m 1 e€ pe3yibTaThl H 6 HBBGIII/ITC 3HaquHeH BBE/IMTE 3HAUCHHE H ‘
‘4 HHpOI/ICXO)KIleHI/IG Y pa3BUTHE KU3HU Ha 3eMJie H 15 HBBGIII/ITG 3HaquHeH 1.5 H ‘
‘5 HHpOI/ICXO)KIleHI/IC YeJI0BEKA — aHTPOIIOI€HE3 H 10 HBBGIII/ITG 3HaquHeH 1 H ‘
6  |[Oxonorus — Hayka 0 B3aMMOOTHOUICHUSAX OPraHU3MOB U 3 |BBexuTe 3HaYCHUE 0.5
HAaJIOPraHU3MEHHBIX CUCTEM C OKPYXKAIOUIEH Cpeaoi

‘7 HOpraHmMH U cpeia OOUTaHUS H 9 HBBGIII/ITG 3HaquHeH 15 H ‘
‘8 H3KOJIOFI/I$I BHJIOB U TTOMYJISLIUIA H 9 HBBGIII/ITC 3HaquI/IeH 0.5 H ‘
‘9 H3Konomﬂ CO00111eCTB. DKOJIOTMYECKHUE CUCTEMBbI H 12 HBBCJII/ITG 3Haqu1/1eH 0.5 H ‘
‘10 HEnocq)epa — riao0anbHas SKocucTeMa H 6 HBBCJII/ITG 3Haqu1/1eH BBEJIUTE 3HAUCHHE H ‘
‘11 quJ'IOBeK U OKpY’Karolas cpeaa H 6 HBBCJII/ITG 3Haqu1/1eH BBEJIUTE 3HAUCHHE H ‘
‘12 HPe3epBHoe BpeMs H 8 H 1 H BBEJUTE 3HAUCHUE H ‘
‘]_—[06aBI/ITL CTPOKY ‘
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Kontpombhbie | Ipaxtnueckue | H3YUCHHS | 00pasOBATEILHEIC PECYPCEI
paboThl paboThI
1 1 http://school-
Beenenue B 001iyto 6uonoruto. BBoaublit nHCTpyKTaX Mo Th collection.edu.ru/
2 1 http://school-
IIpeamer u 3amgaun 00IIEH OHOIOIHN collection.edu.ru/
3 1 http://school-
YpoBHM OpraHHU3alluU KUBOW MaTCPUH collection.edu.ru/
4 1 http://school-
Kpurepun *HUBBIX cHUCTEM collection.edu.ru/
5 1 http://school-
OcCHOBHBIE CBOICTBA )KUBOr0. MHOr00Opasue )HUBOro Mupa collection.edu.ru/
6 1 1 http://school-
BBomHast KOHTpoOJIbHAs paboTa. collection.edu.ru/
7 1 http://school-
[MpencraBnenue npeBHUX GUIOCO(HOB O BOZHUKHOBEHUH KHU3HU collection.edu.ru/
8 ||Pabotsr JI. [TacTepa. Mx 3HaueHue it pa3pabOTKH MPOOIEMBI 1 http://school-
BO3HUKHOBEHUS )KU3HU collection.edu.ru/
9 1 http://school-
Teopust BeuHOCTH collection.edu.ru/




Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IUPPOBBIE
n/m Beero| Kontpombhbie | Ipaktnueckue | H3YUCHHS | 00pasoBATEILHEIC PECYPCEI
paboThl paboThI
10 1 http://school-
MarepraaiucTHIeCKHe TCOPHH IPOMCXOXKICHHUS KU3HU collection.edu.ru/
11 ||DBostoLHs XUMUYECKUX JIEMEHTOB B KOCMUYECKOM 1 http://school-
MIPOCTPAHCTBE collection.edu.ru/
12 1 http://school-
OO0pa3oBaHuE IIAHETHBIX CUCTEM collection.edu.ru/
13 |[[TepBuunas armocdepa 3eMiIr U XUMHYECKUE MPEITOCHUIKA 1 http://school-
BO3HUKHOBEHUS JKH3HH collection.edu.ru/
14 1 http://school-
VICTOYHHMKY SHEPTUH U BO3PACT 3eMITH collection.edu.ru/
15 1 http://school-
YcnoBust cpe/isl B APEBHEH 3emiie collection.edu.ru/
16 1 http://school-
Teopust MPOUCXOXKICHHUS TPOTOOMOHTOB collection.edu.ru/
17 1 http://school-
DBOJIOIHS IPOTOOHOHTOB collection.edu.ru/
18 1 http://school-
HauanbHbIe 3Tanbl OHOJOTHYECKOM YBOJTOIHH collection.edu.ru/
19 ||O6o6maromuii ypok o teme "Bo3HUKHOBEHHE XKHU3HH Ha 1 http://school-

3emite"

collection.edu.ru/




Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IUPPOBBIE
/1 Beero| Kontpombhbie | Ipaktnueckue | H3YUCHHS | 00pasoBATEILHEIC PECYPCEI
paboThl paboThI
20 1 0.5 http://school-
3ager 1o TeMe «BO3HUKHOBEHHE KU3HH Ha 3eMJIe» collection.edu.ru/
21 1 http://school-
BBeneHuE B IMTOJIOTHIO collection.edu.ru/
22 1 http://school-
Heopranuueckue BemecTBa KICTKH. collection.edu.ru/
23 ||Oprannueckue BemecTBa KICTKH. buonoaumMeps - Oeiku, ux 1 http://school-
CTpOeHHe collection.edu.ru/
24 1 http://school-
OyHKIUU OENKOB. collection.edu.ru/
25 |Jlaboparopnas padorta Nel "Pacmieruienue nepokcuaa Bojgopoaa || 1 0.5 http://school-
C MTOMOIIbIO (PEPMEHTOB KHBBIX KIETOK". collection.edu.ru/
26 1 http://school-
OpranuuecKre MOJICKYJIbI - YTIICBOIbI. collection.edu.ru/
27 1 http://school-
OpranuuecKre MOJICKYJIbI - dKHUPbI U JIATTHIBL. collection.edu.ru/
28 1 http://school-
buomnonuMepsl - HYKJIICHHOBBIE KHCIOTHI collection.edu.ru/
29 1 http://school-

T'eneTnueckuii Kox

collection.edu.ru/




Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IUPPOBBIE
/1 Beero| Kontpombhbie | Ipaktnueckue | H3YUCHHS | 00pasoBATEILHEIC PECYPCEI
paboThl paboThI
30 ||Anabonu3Mm. Peanuzanus HaciaeICTBEHHOM HHpOPMAIK — 1 http://school-
OouocuHTe3 OesKa collection.edu.ru/
31 1 http://school-
MarpuuHblii XapakTep peakiiuii OnocuHTe3a Oenka collection.edu.ru/
32 1 http://school-
Karabonusm - sHepreTuyeckuii 0OMeH collection.edu.ru/
33 1 http://school-
ABTOTPO(DHBII THIT TUTAHHUS. collection.edu.ru/
34 1 http://school-
®otocunTes. CBeTOBas 1 TEMHOBas (Pa3bl collection.edu.ru/
35 1 http://school-
XemocuHTe3. Poib XeMOCHHTE3UPYIOIUX OakTepuil Ha 3emiie collection.edu.ru/
36 ||Obomaronmii ypok "XuMHu4ecKas OpraHu3aius KJIeTKH. 1 http://school-
Metabomm3m" collection.edu.ru/
37 1 http://school-
[MpokapuoTHyeckas KieTka collection.edu.ru/
38 ||[Dykapuormyeckas kietka. Lluromnasma. HapyxHas 1 http://school-
[UTOIIa3MaTHYeCKass MeMOpaHa collection.edu.ru/
39 1 http://school-

OpraHoubl SYKapuOTHIECKOMN KIETKH

collection.edu.ru/




Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IUPPOBBIE
n/m Beero| Kontpombhbie | Ipaktnueckue | H3YUCHHS | 00pasoBATEILHEIC PECYPCEI
paboThl paboThI
40 1 http://school-
Knerounoe sapo collection.edu.ru/
41 1 http://school-
Krnerounoe sapo, XpOMOCOMBI, XPOMOCOMHBIH HabOP collection.edu.ru/
42 |Jlaboparopnas padota Ne2 "CpaBHEHHE KICTOK PaCTCHUIA, 1 0.5 http://school-
’KMBOTHBIX, OaKTepHii" collection.edu.ru/
43 1 http://school-
YKU3HEHHBIN IHUKIT KIETKU collection.edu.ru/
44 1 http://school-
Muto3 collection.edu.ru/
45 |JlaboparopHas padota Ne3 "JleneHnue kineTok (mpouecchl Muto3a| 1 0.5 http://school-
U Meio3a)" collection.edu.ru/
46 1 http://school-
OCOOEHHOCTH CTPOCHUS PACTUTEIBHOM KIETKH collection.edu.ru/
47 ||JIaboparopHast pabota Ne4 IIpurotoBieHue u onucaHue 1 0.5 http://school-
MHKPOIIPENapaToB KIETOK PACTCHUI collection.edu.ru/
48 1 http://school-
Kierounas Teopusi CTpOCHUS OPraHM3MOB collection.edu.ru/
49 1 http://school-

HexkneTounsie (opMbI )KU3HU - BUPYCHI

collection.edu.ru/




Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IUPPOBBIE
n/m Beero| Kontpombhbie | Ipaktnueckue | H3YUCHHS | 00pasoBATEILHEIC PECYPCEI
paboThl paboThI
50 1 http://school-
B3anMoeiicTBre BUPYCOB C KIETKOM collection.edu.ru/
51 1 http://school-
Oo6o0maromuit ypok 1o Teme "CtpoeHue u GyHKIHH KISTOK" collection.edu.ru/
52 1 http://school-
becnoioe pasMHOKEHHE collection.edu.ru/
53 1 http://school-
[TomoBoe pa3MHOMKEHHE, €T0 3HAYEHHE collection.edu.ru/
54 1 http://school-
Meiio3, ero 0CoOOEHHOCTH collection.edu.ru/
55 1 http://school-
OceMeHeHHe U OIIOA0TBOPCHHE collection.edu.ru/
56 1 http://school-
OmI00TBOPEHHE Y IIBETKOBBIX PACTCHUIT collection.edu.ru/
57 ||O6o6maromuii ypok mo teme "Pa3zMHOKEeHHE OpraHU3MOB" 1 0.5 http://school-
JIabopatopHas padota Ne5 CpaBHEHHE MPOLIECCOB OECIIOIOTO U collection.edu.ru/
MIOJIOBOTO Pa3MHOKEHHUS
58 ||Okckypeus Ne 1 «CriocoObl pa3MHOKEHUS paCTCHUH B 1 http://school-

MIPUPOIE»

collection.edu.ru/




Ne Tema ypoka KonunyecTBo yacos [Hara DJEeKTPOHHBIEC IUPPOBBIE
n/m Beero| Kontpombhbie | Ipaktnueckue | H3YUCHHS | 00pasoBATEILHEIC PECYPCEI
paboThl paboThI
59 1 http://school-
Kparkue ncropuueckue cBeeHuss 00 SMOPHOIOTHH collection.edu.ru/
60 1 http://school-
DOMOPHUOHAIBHBII NIEPUO]T PA3BUTHS - IPOOJICHUE collection.edu.ru/
61 1 http://school-
[acTpyssius U OpraHoreHes collection.edu.ru/
62 1 http://school-
[TocToMOpHOHAIBLHBIN TIEPHO] PA3BUTHS OPraHU3MOB collection.edu.ru/
63 ||CxomcTBO 3apossiiieii 1 SMOpuoHaTbHAs AU hepeHInaIms 1 http://school-
npu3HaKoB. bruorenernyeckuii 3akoH collection.edu.ru/
64 1 http://school-
Pa3BuTHE OpraHu3MOB U OKpY’KaroIas cpeaa collection.edu.ru/
65 |[locnencTBUE anKoross, HHKOTHHA, HAPKOTUYECKUX CPEIICTB Ha 1 http://school-
pa3BUTHE 3apO/IbIIIIa YeI0BEKa collection.edu.ru/
66 ||O6o6maroIMii ypok mo TeMe «Pa3MHOXEHHE U pa3BUTHE 1 http://school-
OpTraHU3MOB» collection.edu.ru/
67 ||HacnencTBEHHOCTh M U3MEHUYMBOCTD - BAKHENIIINE CBOMCTBA 1 http://school-
OpraHU3MOB collection.edu.ru/
68 ||OcHOBHBIC TIOHSATHS TEHETUKH. METO bl TEHETHKH. 1 http://school-

T'eHeTnueckas CUMBOIUKA

collection.edu.ru/




Ne Tema ypoka KonunyecTBo yacos [Hara DJEeKTPOHHBIEC IUPPOBBIE
n/m Beero| Kontpombhbie | Ipaktnueckue | H3YUCHHS | 00pasoBATEILHEIC PECYPCEI
paboThl paboThI
69 |['uOpuI0IOTHYECKUIT METO M3y4YCHHSI HACIICIOBAHMSI 1 http://school-
npu3HakoB I'.Menaens collection.edu.ru/
70 1 http://school-
3akonbl Menpens. [1epBbiii 3aKoH collection.edu.ru/
71 1 http://school-
Bropoii 3akon MeHens - 3aKOH pacIeIICHUs collection.edu.ru/
72 || AurnOpunHOe ¥ NOMUTHOPUIHOE CKpeluBanue. TpeTuil 3aKoH 1 http://school-
MeHiens - 3aKOH HE3aBUCHMOT0 KOMOMHHUPOBAHUS PHU3HAKOB collection.edu.ru/
73 1 http://school-
AHanu3upylolee CKpeuuBanue. 3aKOH 4aCTOTHI FaMeT. collection.edu.ru/
74 1 http://school-
XpOMOCOMHas TEOpHsI HACTIEICTBEHHOCTH collection.edu.ru/
75 1 http://school-
CueruieHHOE HacjleI0BaHNue TeHOB. 3akoH Moprana collection.edu.ru/
76 |['eneruka mona. HaciemoBaHue MPU3HAKOB, CIETUICHHBIX C 1 http://school-
0JIOM collection.edu.ru/
77 1 http://school-
XpOMOCOMHBII MEXaHU3M OMpEICTICHUS Mojia collection.edu.ru/
78 1 http://school-

T'enoTun kak nesoctHas cucremMa. B3anMoelicTBUE T€HOB

collection.edu.ru/




Ne Tema ypoka KonunyecTBo yacos [Hara DJEeKTPOHHBIEC IUPPOBBIE
n/m Beero| Kontpombhbie | Ipaktnueckue | H3YUCHHS | 00pasoBATEILHEIC PECYPCEI
paboThl paboThI
79 1 http://school-
BzauMoeiicTBrE aJUIEIbHBIX TEHOB collection.edu.ru/
80 1 http://school-
BzaumMoeiicTBrE HeaJUIEIbHBIX TEHOB collection.edu.ru/
81 ||O0o0marommuit ypok mo teme "3aKOHOMEPHOCTH Hacie0BaHUS 1 http://school-
npu3HaKkoB'". PeleHne reHeTHYeCKuX 3a1au collection.edu.ru/
82 |[['enernka uenoBeka. MeTO/Ibl H3y4CHHUS HACIICACTBCHHOCTH 1 http://school-
YeJIOBeKa collection.edu.ru/
83 1 0.5 http://school-
JIaboparopHas padota Ne6 "CocTaBiieHHE POJOCIOBHBIX" collection.edu.ru/
84 1 http://school-
Oo6o06maromuit ypok 1mo Teme "OCHOBBI FTeHeTHKH" collection.edu.ru/
85 1 http://school-
HacnencrBenHas (reHOTUITMYECKAst U3MEHYMBOCTH ) collection.edu.ru/
86 1 http://school-
Mytanuu. CBoiicTBa 1 BUbI. [IpUdrHBI MyTaIUit collection.edu.ru/
87 1 http://school-
Kraccudukaiuu MyTanui mo ypoBHIO HX BOSHUKHOBEHHUS collection.edu.ru/
88 ||JIabopaTopHas pabora Ne7 "M3ydeHne MyTallMOHHOM 1 0.5 http://school-

U3MEHYUBOCTH 0c0o0ei"

collection.edu.ru/




Ne Tema ypoka KonunyecTBo yacos [Hara DJEeKTPOHHBIEC IUPPOBBIE
/1 Beero| Kontpombhbie | Ipaktnueckue | H3YUCHHS | 00pasoBATEILHEIC PECYPCEI
paboThl paboThI

89 1 http://school-
KomOuHaTHBHAsS H3MEHYUBOCTh collection.edu.ru/

90 |[3aBUCHMOCTb ITPOSIBIICHHS TEHOB OT YCJIOBUM BHEIIHEH CpeiIbl 1 http://school-
(peHOTHIIMYECKAS U3MEHYHUBOCTD) collection.edu.ru/

91 |[Hopma peaknuu. CTaTUCTHYECKUE 3aKOHOMEPHOCTH 1 http://school-
MOIU(BUKAIHOHHON H3MECHYHBOCTH collection.edu.ru/

92 |JlaGoparopHnas paborta Ne8 Onmcanue GpeHOTHIIa KOMHATHBIX 1 0.5 http://school-
WM CEITbCKOXO3AMCTBEHHBIX PACTEHUI collection.edu.ru/

93 |JlabopatopHnast pabota Ne9 M3zyueHne n3MEeHYHMBOCTH PAaCTEHHMA 1 0.5 http://school-
Y J)KUBOTHBIX, TIOCTPOCHUE BAPHUAI[MOHHOTO PsiJia U KPUBOM collection.edu.ru/
HOPMBI PEaKIIUH

94 | Okckypenst Ne 2 "M3MeHYMBOCTD OPraHU3MOB (B OKPECTHOCTSX 1 0.5 http://school-
mKoutbl). O600IaoNIHiA YPOK 10 TeMe «3aKOHOMEPHOCTH collection.edu.ru/
M3MEHYUBOCTIY".

95 |Cenekmus, e€ 3anaun. Co3maHue MopoJ1 )KUBOTHBIX U COPTOB 1 http://school-
pacTeHuit collection.edu.ru/

96 |[LleHTpsl MHOTOOOpA3HsI U IPOUCXOKICHHS KyIbTYPHBIX 1 http://school-
pacTeHuit collection.edu.ru/

97 ||3aKOH TOMOJIOTHYECKUX PSJIOB B HACJIEICTBEHHON 1 http://school-

n3menunBoctr. Bxnag H.M. Basumosa

collection.edu.ru/




Pa6orts! K. JInHHES 110 cucTeMaTHKE paCTCHI/Iﬁ " )KXUBOTHBIX.

Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IUPPOBBIE
n/m Beero| Kontpombhbie | Ipaktnueckue | H3YUCHHS | 00pasoBATEILHEIC PECYPCEI
paboThl paboThI
98 |MeTombl CeNCKIMK PACTEHHM U )KUBOTHBIX. JloCTHKEHUS U 1 http://school-
OCHOBHBIC HAIIPaBJICHHUS COBPEMEHHOM CEIeKIINU collection.edu.ru/
99 1 http://school-
Cenekuus MUKPOOPTaHU3MOB collection.edu.ru/
100 1 1 http://school-
HToroBast KOHTpoJIbHast paboTa 3a Kypc 10 kiacca collection.edu.ru/
101 ||Cenexuus Mukpoopranu3zmMoB. O00OIAOIIHIA YPOK 110 TEME 1 http://school-
"OcHOBEI cenekun" collection.edu.ru/
102 1 http://school-
Oo6o0maromuii ypok Ha Temy "O61mas ouonorus” 10 kimacca collection.edu.ru/
OBILEEE KOJIMYECTBO YACOB 10 ITIPOTPAMME | 102 | 2 [ 5.5 [
11 KITIACC
Neo Tema ypoka ‘ KomnudecTBo yacoB ‘ Hata | DnextpoHHbIE 1H(POBbHIC
n/m Bcero| Kontponsabie | [Mpaktiueckue | A3YICHHA obpasoBatelnbHbIe
paboThI paboThI peCypChl
1 ||Benenwue. YueHue 00 3BOJIOIMH OPraHUYECKOro Mupa. Passutue http://school-
MpeJICTaBICHU 00 YBOIONHMH KUBOH npupoas! A0 Y. JlapBuHa. collection.edu.ru/
2 ||AHTHYHBIC M CPETHEBEKOBBIC MPEICTABIICHHUS O CYIITHOCTH U http://school-
Pa3BUTHU KHU3HH. collection.edu.ru/
3 http://school-

collection.edu.ru/




Ne Tema ypoxka KonunyecTBo 4acos ‘ Hara | DnextpoHHbIE IM(POBEHIE
n/m Bcero|| Koutponsubie | [Mpakruueckue | A3YICHHA obpasoBarelibHbIe
paboThI paboThI peCyperl
4 |Pa3zButHe 3BommonmoHHbIX uaei. Tpynsl XK. KioBbe u XK. ne Cenr- http://school-
Wnepa. 1 collection.edu.ru/
5 http://school-
OBomonuonHas teopust XK.-b. Jlamapka. 1 collection.edu.ru/
6 |IlepBbie pycckue 3BOMOIMOHUCTRL. JapBuHu3Mm. [Ipennocsuiku http://school-
BO3HUKHOBeHUs yuenus Y. /lapBuHa, ero sKCIeAMIIMOHHbIC collection.edu.ru/
MaTepual. 1
7 1 http://school-
BBomHas koHTposbHas paboTa 1 collection.edu.ru/
8 http://school-
VYuenwne Y. [lapBuHa 00 HCKYCCTBEHHOM OTOOPE. 1 collection.edu.ru/
9 |JlaboparopHas pabota "Pe3ynbTaThl HCKYCCTBEHHOTO OTOOpa Ha 0.5 http://school-
COPTax KyJIbTYPHBIX pacTCHHI" 1 collection.edu.ru/
10 http://school-
VYuenwne Y. [lapBrHa 0 €CTECTBEHHOM 0TOOpE. 1 collection.edu.ru/
11 http://school-
M3y4yeHne n3MeHYMBOCTH OPTaHU3MOB 1 collection.edu.ru/
12 http://school-
dopmbl O0pBOa 3a CYIIECTBOBAHUE U €CTECTBEHHBIN OTOOP. 1 collection.edu.ru/




Ne Tema ypoxka KonunyecTBo 4acos ‘ Hara | DnextpoHHbIE IM(POBEHIE
n/m Bcero|| Koutponsubie | [Mpakruueckue | A3YICHHA obpasoBarelibHbIe
paboThI paboThI pecypcehbl
13 http://school-
Bu — snemMenTapHas 9BOIONMOHHAS €AMHUIIA. 1 collection.edu.ru/
14 http://school-
N3ydyenne MOpQOIOTHIECKOro KPUTEPHS BUIA 1 collection.edu.ru/
15 ||CunTeTndeckas TeopHs IBOIOLUH. [ eHeTHKA U BOJIIOIMOHHAS http://school-
TEOPHSL. 1 collection.edu.ru/
16 http://school-
DBOJIIOIIMOHHASL POJIb MYTAI[HIHA. 1 collection.edu.ru/
17 http://school-
[Momymnsius — 3eMEeHTapHas SBOTIOIIMOHHAS SAMHUIIA. 1 collection.edu.ru/
18 http://school-
I'enodonn momynsiimii (3akoH Xapau-BaitOepra). 1 collection.edu.ru/
19 http://school-
['eHeTHYeCKHE MTPOIIECCHI B MOMYJISIIHSX. 1 collection.edu.ru/
20 http://school-
DopMBbI €CTECTBEHHOTO 0TOOPA. 1 collection.edu.ru/
21 |DnemeHTapHbIe (haKTOPBI ABOJIOIMH. [Iprcoco0IeHHOCTh http://school-
OpraHM3MOB KaK pe3yybTaT ACHCTBHS €CTECTBEHHOTO 0TOOPA. 1 collection.edu.ru/
22 ||OTHOCUTENBHBIN XapakTep MpHrcrocoOneHHoCcTr. M3ydeHne http://school-
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHHSI 1 collection.edu.ru/




Ne Tema ypoka KommmuectBo wacos ‘ Hara | DnexktpoHHbie UPPOBBIC
n/m Bcero|| Koutponsubie | [Mpakruueckue | A3YICHHA obpasoBarelibHbIe
paboThI paboThI pecypcehbl
23 | IIpucrnoco0IeHHOCTh OPTaHU3MOB K YCIIOBHUSIM CYIICCTBOBAHHSI KaK http://school-
pe3yJIbTaT ACHCTBHUS €CTECTBEHHOT0 0TOOpa. MUKPOIBOJIIOIIHSL. collection.edu.ru/
CoBpemeHHbIe npecTaBieHus o Bunooopazosanuu (C.C.
YerBepukos, 1.1. [lImansraysen). 1
24 http://school-
Croco0bl BH1000pa30BaHUs 1 collection.edu.ru/
25 http://school-
DBOJIIOIMOHHAS POJIb MOIU(DUKALIHH. 1 collection.edu.ru/
26 http://school-
TeMITbI 5BOJTIOIINH. 1 collection.edu.ru/
27 http://school-
DBOITIONMOHHAS TEOPHS U 3HAUCHHE ECTECTBEHHOTO 0TOOpa 1 collection.edu.ru/
28 |OCHOBHBIC 3aKOHOMEPHOCTH IBOJIOIMH. Makpo3Bostonus. [ 1aBHbIe http://school-
HAarpaBJICHHUS SBOJIOIMOHHOTO TIpoliecca. 1 collection.edu.ru/
29 |[lytu moctmwkeHus 6uosorudeckoro nporpecca. (Padorst A.H. http://school-
Cegepriosa, N.W. [lImanbray3ena) 1 collection.edu.ru/
30 ||AyutoreHe3 ¥ MPOrPECCUBHOE MPHUCIIOCOOICHHE K ONPEIETIEHHBIM http://school-
YCIIOBHSIM CYIIIECTBOBAHHSI. 1 collection.edu.ru/
31 |Kararenes kak opMa TOCTHKEHHSI OMOJIOTMYECKOTO MPOLBETAHUS http://school-
TPy OPraHu3MOB. 1 collection.edu.ru/




Ne Tema ypoxka KonunyecTBo 4acos ‘ Hara | DnextpoHHbIE IM(POBEHIE
n/m Bcero|| Koutponsubie | [Mpakruueckue | A3YICHHA obpasoBarelibHbIe
paboThI paboThI pecypcehbl
32 http://school-
BeisiBiieHre apoMopd030B y pacTCHHIA, HAXOAJANTAIlMi Y HACCKOMBIX || 1 collection.edu.ru/
33 http://school-
dakTopbl OHOJOTHYECKOr0 IIPorpecca U OHOJIOrHYECKOr0 perpecca. 1 collection.edu.ru/
34 |OcHOBHBIC 3aKOHOMEPHOCTH 3BOJIOIMH. JIMBepreHus. http://school-
Konseprenuus. [Tapamienusm. 1 collection.edu.ru/
35 http://school-
OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLIMH 1 collection.edu.ru/
36 http://school-
[IpaBusia SBOJIOIMYU TPYIIIT OPTaHU3MOB 1 collection.edu.ru/
37 0.5 http://school-
O06o06maromui ypok mo Teme "DBOJIOIHOHHOE yieHne" 1 collection.edu.ru/
38 ||Pa3BuTne xu3HM Ha 3emie. Pa3Burue xu3HN Ha 3eMile B apXEHUCKYIO http://school-
U TIPOTEPO30MCKYIO IPBI. 1 collection.edu.ru/
39 ||HampaBneHHs SBOJIOIUK HU3IIMX XOPAOBBIX. Pa3BUTHE BOTHBIX http://school-
pacTEHHIA. 1 collection.edu.ru/
40 |Pa3BuTHE )XM3HU Ha 3eMJie B TTAJICO30UCKYIO ApY. DBOIFOLHUS http://school-
pacTEHHIA. 1 collection.edu.ru/
41 ||Bo3HHKHOBEHHE MTO3BOHOYHBIX, [JIABHBIC HAPABIICHHS SBOITIOIUN http://school-
MIO3BOHOYHBIX. 1 collection.edu.ru/




Ne Tema ypoxka KonunyecTBo 4acos Hara | DnextpoHHbIE IM(POBEHIE
n/m Bcero|| Koutponsubie | [Mpakruueckue | A3YICHHA obpasoBarelibHbIe
paboThI paboThI pecypcehbl
42 |Pa3BuTHE )KM3HU Ha 3eMJIe B ME3030MCKYIO 3py. DBOJIIOIHS http://school-
HA3eMHBIX [T03BOHOYHBIX. 1 collection.edu.ru/
43 |CpaBHHUTEIbHASI XapPaKTEPUCTUKA BHIMEPIINX U COBPEMEHHBIX http://school-
HA3eMHBIX [TO3BOHOYHBIX. 1 collection.edu.ru/
44 |Pa3BuTHE )XM3HU Ha 3emJiie B KailHO30MCKyo 3py. [lapasiensHas http://school-
3BOJIIOLMA [IBETKOBBIX U HACEKOMBIX 1 collection.edu.ru/
45 http://school-
Pa3BuTHE MIalleHTapHBIX MICKOMUTAIOIINX. Pa3BUTHE IPHUMATOB 1 collection.edu.ru/
46 http://school-
HampagsiieHue 9BOJIIONNY YEIOBEKA. 1 collection.edu.ru/
47 |[lIpoucxoxaeHue yemoBeka. CHCTEMAaTHYECKOE MOJIOKEHUE BUIA http://school-
Homo sapiens B cucteMe >KUBOTHOTO MHUPA. 1 collection.edu.ru/
48 |[[Ipu3Haky ¥ CBOIMCTBA YeJIOBEKA, MO3BOJISIFOIIUE OTHECTH €ro K http://school-
pa3IMYHBIM CHCTEMAaTHYECKUM TPYIIaM 11apCTBa )KUBOTHBIX. 1 collection.edu.ru/
49 ||Ctamuu 3BOJIONNY YEIOBEKA: IPCBHEUIIIHIA YSTIOBEK, APEBHUIT http://school-
YeJI0BEK, MEPBbIe COBPEMEHHBIE JIFOIH. 1 collection.edu.ru/
50 http://school-
CBolicTBa 4€JIOBEKA KaK OMOJIOrMYECKOr0 BUA. 1 collection.edu.ru/
51 http://school-
[MonynsunonHast cTpykTypa Buaa Homo sapiens; uenoBedyeckue pacel | 1 collection.edu.ru/




Ne Tema ypoxka KonunyecTBo 4acos Hara | DnextpoHHbIE IM(POBEHIE
n/m Bcero|| Koutponsubie | [Mpakruueckue | A3YICHHA obpasoBarelibHbIe
paboThI paboThI pecypcehbl
52 http://school-
CBoiicTBa 4ea0BeKa, Kak OMOCOIHAILHOTO CYIIECTBA. 1 collection.edu.ru/
53 http://school-
JIBHOKYIIIHE CHITBI QHTPOIIOT€HE3a. 1 collection.edu.ru/
54 |Pa3BuTHE peun, CO3HAHUS U OOLICCTBCHHBIX OTHOIICHUH B http://school-
CTaHOBJICHUH YEJIOBEKA. 1 collection.edu.ru/
55 ||B3auMOOTHOIIICHHE COMUAIBHOTO U OMOJIOTHYECKOTO B SBOJIIOIIUU http://school-
YeII0BEKA. 1 collection.edu.ru/
56 http://school-
AHTHHay4YHasI CyITHOCTB «COIHAJIBHOTO JaPBHHU3MA» H PAcH3Ma. 1 collection.edu.ru/
57 0.5 http://school-
O6o06maromuii ypok mo teme «Pa3BuTHE OPraHuvIecKoro MUpay. 1 collection.edu.ru/
58 http://school-
[MousiTre o0 6uocthepe. buochepa — sxuBast 000J0YKA MITAHETHI. 1 collection.edu.ru/
59 http://school-
Crpykrypa 6uocdepsr: mutocdepa, ruapochepa, armochepa. 1 collection.edu.ru/
60 |KomnoneHThI OMOChephl: )KUBOE BEIIECTBO, BUIOBOM COCTAB, http://school-
pa3HooOpa3ue 1 BKJIa B OMoMaccy. 1 collection.edu.ru/
61 http://school-
BHoKOoCHOE U KOCHOE BEIIECTBO 1 collection.edu.ru/




Ne Tema ypoxka KonunyecTBo 4acos ‘ Hara | DnextpoHHbIE IM(POBEHIE
n/m Bcero|| Koutponsubie | [Mpakruueckue | A3YICHHA obpasoBarelibHbIe
paboThI paboThI pecypcehbl
62 http://school-
buorennoe BemectBo 6uocheps (B.M. Bepuaackuii). 1 collection.edu.ru/
63 http://school-
KpyroBopoT BelecTB B MpUPOIC 1 collection.edu.ru/
64 |2Kusub B coobOmiecTBax. Vicropust popmupoBansi COOOIIECTB KHUBBIX http://school-
OpraHu3MOB 1 collection.edu.ru/
65 |[eonoruveckas UCTOPUS MATCPUKOB; U3OJISIIMS, KIUMATHUCCKHIE http://school-
YCIIOBHSL. 1 collection.edu.ru/
66 http://school-
buoreorpadwus. OcHoBHBIE OMOMBI cym. HeapkTudeckast 001acTh. 1 collection.edu.ru/
67 http://school-
[ManeoapkTuyeckasi U BOCTOYHAs 00IACTH. 1 collection.edu.ru/
68 http://school-
Heotpomnuueckast 001acTh 1 collection.edu.ru/
69 http://school-
Ddwuornckast 001aCTb. 1 collection.edu.ru/
70 http://school-
ABcTpanuiickas 0071acTh. 1 collection.edu.ru/
71 ||B3auMooTHOIIIEHUs OpraHu3Ma 1 cpeibl. EcTecTBeHHBIE U http://school-
UCKYCCTBEHHBIC COOOIIECTBA )KUBBIX OPraHU3MOB. BHOTEOIIEHO3BI. 1 collection.edu.ru/




Ne Tema ypoxka KonunyecTBo 4acos ‘ Hara | DnextpoHHbIE IM(POBEHIE
n/m Bcero|| Koutponsubie | [Mpakruueckue | A3YICHHA obpasoBarelibHbIe
paboThI paboThI pecypcehbl
72 http://school-
AobuoTtrueckue paxkropsl cpeasl. Temmeparypa. 1 collection.edu.ru/
73 http://school-
AbuoTrueckue GpakToOphl CPeasl — CBET. 1 collection.edu.ru/
74 http://school-
AbuoTtrueckue GpakToOphl CpeIbl — BIAKHOCTb. 1 collection.edu.ru/
75 http://school-
HoHusupyroriee U3ay4eHue. 3arps3HArolIie BemecTBa 1 collection.edu.ru/
76 |IHTeHCUBHOCTH JeWCTBHS (HAKTOPOB cpebl. OrpaHUYNBaIOIIUIT http://school-
daxrop. 1 collection.edu.ru/
77 http://school-
buornueckue pakTopsl cpeibl. BumoBoe pasHoodpasue OHOIICHO30B. 1 collection.edu.ru/
78 http://school-
[enu nmutanwus. 1 collection.edu.ru/
79 http://school-
CmeHa OGHOIIEHO30B. 1 collection.edu.ru/
80 http://school-
B3auMOOTHOIIIEHHS OpraHK3Ma U CpeIbl 1 collection.edu.ru/
81 ||BzaumooTHoOIIEHUS MEXIY opranu3Mamu. Gopmbl http://school-
B3aUMOOTHOIICHUIH MKy OpraHu3MaMu 1 collection.edu.ru/




Ne Tema ypoxka KonunyecTBo 4acos ‘ Hara | DnextpoHHbIE IM(POBEHIE
n/m Bcero|| Koutponsubie | [Mpakruueckue | A3YICHHA obpasoBarelibHbIe
paboThI paboThI pecypcehbl
82 http://school-
[T03UTHBHBIE OTHOIICHHSI 1 collection.edu.ru/
83 http://school-
AHTHOMOTHYECKHE OTHOIICHUS. 1 collection.edu.ru/
84 http://school-
[TporcX0KAEHNE K DBOJIIOLHS [Tapa3HTH3MA. 1 collection.edu.ru/
85 http://school-
HeiirpanbHble OTHOLICHHS - HEHTPAIH3M. 1 collection.edu.ru/
86 ||O0o00maromuii ypok mo teme: «B3auMOOTHOIICHUS OpraHu3Ma U 0.5 http://school-
cpenpl. OCHOBBI KOJIOTHIY. 1 collection.edu.ru/
87 ||BzammocBs3b npupop! B 001mecTBa. bronorus oxpaHsl MpUPOIBI. http://school-
Bo3zeiicTBue yenoBeka Ha IPUPOAY B MPOIIECCE CTAHOBJICHUS collection.edu.ru/
oOuiecTna. 1
88 http://school-
Hewucuepnaembie IpUpOIHBIE PECYPChI 1 collection.edu.ru/
89 http://school-
Hcuepriaembie IPUPOIHBIC PECYPCHI. 1 collection.edu.ru/
90 http://school-
AHTponoreHHbie (pakToOpbl BO3JACHCTBHS Ha OMOIIEHO3bI. 1 collection.edu.ru/




Ne Tema ypoxka KonunyecTBo 4acos ‘ Hara | DnextpoHHbIE IM(POBEHIE
n/m Bcero|| Koutponsubie | [Mpakruueckue | A3YICHHA obpasoBarelibHbIe
paboThI paboThI pecypcehbl
91 http://school-
3arpsi3HEHHUS BO3ayXa. 1 collection.edu.ru/
92 http://school-
3arpsi3HEHUE MPECHBIX BO/I. 1 collection.edu.ru/
93 http://school-
3arpsi3HeHne MUPOBOTO OKeaHa 1 collection.edu.ru/
94 http://school-
AHTpOIIOreHHbIE H3MCHEHUS TIOYBHI. 1 collection.edu.ru/
95 http://school-
Bnusinue yenoBeka Ha pacTUTEBHBINA M JKUBOTHBIA MHP. 1 collection.edu.ru/
96 http://school-
PannoaktuBHOE 3arpsi3HeHHe Onocheps 1 collection.edu.ru/
97 |IIpoGiema panroHaIBLHOTO MPUPOAOTIONB30BaHus. [Ipobiema oxpaHb http://school-
HPUPOJIBI 1 collection.edu.ru/
98 |buonuka. Mcnosiap30BaHUE YEIIOBEKOM B XO3SHCTBEHHOM http://school-
JIeSITeIbHOCTH MPUHIIUIIOB OPTraHU3aI[K PACTEHUI U JKUBOTHBIX. 1 collection.edu.ru/
99 http://school-
@DopMBbI )KUBOTO B IPUPOJIC U UX MTPOMBIIUICHHBIC aHAJIOTHH. 1 collection.edu.ru/
100 1 http://school-
HtoroBast KoHTpoJIbHasE paboTa 3a Kype 11 kmacca. 1 collection.edu.ru/




Ne Tema ypoxka KonunyecTBo 4acos Hara | DnextpoHHbIE IM(POBEHIE
n/m Bcero| Kontponbusie | IIpakruueckue | H3YICHHA 0bpasoBaTe/bHbIC
paboThI paboThI pecypcehbl

101 http://school-
Oo6o6marormuii ypok mo teme «bruocdepa u 4enoBex». 1 collection.edu.ru/

102 http://school-
O6o6maromuii ypok no teme «O61mas ouonorus» 11 kimacca 1 collection.edu.ru/

‘I[OG&BI/ITL CTPOKY

OBILEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 102 | 2 [ 2 [




YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buosorus. O6mas 6uonorus, 10 kinace/ 3axapos B.b., MamonTos C.I'., Conun H.U.,
3axapona E.T.; mox penakiueit 3axapopa B.b., O6miecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oomectBo «M3narensctBo «IIpocBemenne.

* buonorus. O6mas 6uonorus, 11 kmacc/ 3axapos B.b., MamonTtos C.I'., Conun H.I.,
3axapona E.T.; mox penakiueit 3axaposa B.b., O61iecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO

«IPODA»; AxninonepHoe oomectBo «M3narensctBo «IIpocBemenne.
METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA

1. ITocoOue copepKUT METOIMYECKHE PEKOMEHIAIINH 110 U3YUYEHHUIO Kypca aBTopoB B. b. 3axaposa,
C.T. MamonroBa, H. U. Conuna, E. T. 3axapoBoii «buonorus. OOmiast 6uosnorus. Y riryOoneéHHbIN
ypoBeHb. 11 ximacey.

2. MurrakoBa. buonorus. Pemenne 3amau o reseruke. 10 xirace. YueOHOe ocoOue aBTOPHI:
MunrakoBa Banentuna Hukonraesna, K. H., gonieHT kadeapbl TuIakTHK U 9acTHBIX MeToauk UITKulIITPO
OI'TLY (r. Open0Oypr), JJoporuna Jlapuca BukroposHa, Aragonoa MuHa BopucoBHa.

3. Obmas buonorus. 10 kiacc. Metoanueckoe mocodue (yriayoneHHbIl ypoBeHb) 1805 aBTOpbI:

3axapos Brnangunmup bopurcosuu.



