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HHOACHUTEJBHAA 3AIIUCKA

[Iporpamma o yaeOHOMY nipenmMety "buonorus" (anee - 6MOJIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3
«O0 obpazoBanuu B Poccuiickoit denepanun»y, ®I'OC COO, Konmenmuu mnpenogaBaHus
yueOHoro mpeamera «bUONIOTHs» M OCHOBHBIX MOJIOKEHUH (enepanbHoi pabodeil mporpamMmbl
BOCIIUTAHMUSI.

VYueOnsnii npenmer «buomorusi» yrimyo6n€anoro ypoBHs uszydeHus (10—11 xmaccer)
SIBIIIETCA OJTHAM M3 KOMIIOHEHTOB IMpPEeIMETHON 005acTi «EcTecTBEeHHO-HAYYHBIE MPEIMETHD».
Cornacao monoxenusim OI'OC COO mnpodunbHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yrayon€HHOM YPOBHE, SIBIISIIOTCS crocoOooM auddepeHnranu oOydeHuss Ha YPOBHE CPETHETO
o0miero o0pa3oBaHUS M NMPHU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOIINM,
CpPeIHUM OOIIHUM, CPEIHUM MPOQPECCHOHATBHBIM M BBICHIMM 00pa3oBaHuWeM. B To ke Bpems
KKl U3 3TUX YU€OHBIX MMPEAMETOB JIOJIKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30BaTeNbHBIX, BOCMHUTATEIBHBIX U Pa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopHeHTanuen
oOyyaromuxcsi ¥ CTUMYJIMPOBAaHMEM HHTEpeca K KOHKPETHOW 00JIaCTH HAy4yHOrO 3HAHUA,
CBSI3aHHOTO C OWOJIOTHEW, METUIMHOM, HKOJOTHeH, IMCHXOJOrHed, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma o yue6HOMY nipenmeTty "buosorus" naér mpeacTtaBieHue O IEIH U 3a/1adax
n3yueHus yueoHoro npeamera «bruonorus» Ha yriyOJa€HHOM ypoBHE, onpeiesisieT 00sa3aTenbHoe
(MHBapUaHTHOE) MPEAMETHOE COJEpXKaHHE, €ro CTPYKTYpHpOBaHHE IO pa3jelaM M TeMmaw,
pacmpesienieHne Mo KiaccaM, peKOMEHyeT MOCIe0BaTeIbHOCTh U3YUeHUs y4eOHOro MaTepuaa
C y4€TOM MEXMPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTMKM y4eOHOro mpolecca,
BO3pAacTHBIX OcOOEHHOCTEN oOydarommxcs. B mporpamme mo Guonoruu peann3oBaH MPHUHIIMUIL
MPEEeMCTBEHHOCTH C H3Y4YCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS,
Omaromapst 4eMy [POCMAaTPUBAETCS  HANpPaBICHHOCTh HA  MOCIEAYIOIIEe  pa3BHTUE
OMOJIOTUYECKMX 3HAHWM, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IKOJIOTUYECKOIO MBIIUICHUS, IPEACTABICHUNA O 30pOBOM 00pa3e KU3HM, Ha
BOCITUTAHHWE OEpPEKHOTO OTHONIICHHUS K OKpYyXaroled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXKHOCTH YydeOHOro mnpenmera «buosorus» B peanuzaluu
tpeboBanuit ®I'OC COO K mIaHUPYEMbIM JMYHOCTHBIM, METANpEeJIMETHBIM U MPEAMETHBIM
pesyiabrataM oO0y4eHHs W B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOM
NEATeILHOCTH O0YJaroNUXCsl MO0 OCBOCHHIO COJEpKaHUS OMOJIOTrHYecKoro oOpa3oBaHHS Ha
YPOBHE CpeHero o01iero oopa3oBaHusl.

VYuebnsiii npeamer «buosiorus» Ha ypoBHE CpeaHEro ooOmero oOpa3oBaHMs 3aBepIIacT
Ouosiornyeckoe oOpa3oBaHUe B IIKOJE M OPUEHTUPOBAH HA pacIIUpEHHUE U YIiayOJieHue 3HaHuH
oOydaromuxcsi O JKMBOM TIPHUPOJIE, OCHOBAaX MOJICKYJISIPHOM ¥ KJIETOYHOW OWOJIOTHH,
SMOPUOJIOTMH U OUOJIOTUU Pa3BUTHUS, TEHETUKHU, CEJIEKIMH, OMOTEXHOJOTUH, 3BOJIOLUOHHOIO
YUEHHS U SKOJIOTHH.

N3yuenne yuebHoro npeamera «bruomorus» Ha yriayOJeHHOM YpOBHE OpPMEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOIIUXCS K TMOCIEAYIOMEMY IMOJIYYSHUIO OMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX U OpPraHM3aLUAX CPEIHEro mpodeccruoHaabHOro oopasoBanusi. OCHOBY €ro coJepKaHHs
COCTaBJIIET CUCTEMa OMOJOTMYECKUX 3HAHWH, TOIXYYEHHBIX MPU H3YYEHUH OOYyYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKHX pa3/ejoB OHOJOTMU Ha YypPOBHE OCHOBHOTO OOIIEro
obpaszoBanus, B 10—11 xmaccax 3Tv 3HaHUS MOJTYYalOT pa3BUTHE. Tak, pacIUpeHsl U yriryOJIeHb
OMOJIOTHYEeCKHE 3HAHWS O PACTeHUSX, JKMBOTHBIX, rpuOax, OaKTepUsAX, OpraHHU3Me YeJOBeKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUEHBI OHOJOTMYECKHe CBEICHUS



MIPUKJIATHOTO M TIOMCKOBOI'O XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KAK OPUEHTHUPHI IS
MOCIeyIoEero Beibopa npodeccun. BosmokHa Takke MHTErpanus OMOJIOTHYECKHX 3HAHHUH C
COOTBETCTBYIOLIMMHU 3HAHUSAMHU, TIOJTYYCHHBIMU O0YYarOIIUMHUCS TPU U3y4eHUN (PU3UKH, XUMHUH,
reorpadu 1 MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMy mnpeamery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM U 3BOJIIOIMOHHBIA MOAXONbI K H3yueHuto Ouosornu. CorjacHO UM, M3y4aroTcCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEePHbIE JJISl )KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allvy,
HBOJIIOIMM OPraHMYeCKOro MHpa Ha 3emie, COXpaHEHUs OHMOJIOrMYeCcKOro pa3HooOpa3us
wranetsl. Tak, B 10 Kkimacce WM3ydalOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
AMOPUOJIOTHH U OMOJNIOTHH Pa3BUTHUS, TEHETUKU U CEJCKIUU, OMOTEXHOJIOTUU U CUHTETHYECKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS oOydarommuxcs 1Mo OOTaHWKE, 300JI0THH, aHATOMUH,
¢dbuszmonorum yenoBeka. B 11 kiacce m3y4aroTcs 3BOIOIMOHHOE yU€HHE, OCHOBBI SKOJIOTHH U
yueHue o 6uocdepe.

VYuebublii npenMer «buonorus» NpuU3BaH O00ECIEYUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJOTMYECKMX TEOpUM M 3aKOHOB, WJAEH, NPUHLMUIIOB W TMpaBWi, JIeXKAallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHbI MHpPA, 3HAHUM O CTPOEHUH, MHOroOOpasuu Hu
O0COOCHHOCTSIX KJIETKH, OpraHM3Ma, MOMYJSIUH, OMOIEHO3a, DKOCHCTEMBI, O BbIIAIOIINXCS
HAy4YHBIX JOCTHMKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHHUSIX B OMOJOTWH, MPUKIATHBIX acleKTax
Ouosiornyeckux 3HaHui. [ pa3BUTHS U MOJAEp)KaHUS MHTepeca O0O0ydarolIuxcsi K OHOIOTuU
Hapsiy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEp:KaHUU MPOrPaAMMBI 110
OHMOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBIICHUS W PAa3BUTHS TOW WIM WHOU
o0actu OMOJIOTMH, BKJIAJOM OTEUECTBEHHBIX M 3apYOEKHBIX YUYEHBIX B pEIICHUE BAXKHEUIINX
OMOJOTMYECKUX U KOJIOTUYECKUX MTPOOIIEM.

Henp u3yuenus: yueOHoro npeamera «buonorus» Ha yrmyOn€HHOM ypoOBHE — OBIIaJICHUE
OoOyyarolMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIbHOW OpraHU3allud >KHUBBIX CHUCTEM
Pa3HOTO paHra u NpUOOpEeTeHrnEe YMEHHUM HCII0JIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUHN HHTEpECa
K ompeaenéHHoi o0nacTu MpodeCCUOHANBHON NEeATeIbHOCTH, CBA3aHHONW ¢ OWOJIOTHEH, WIn K
BBIOOpY y4EOHOTO 3aBeICHUS ISl MPOAOIDKEHHS OMOJIOTHYECKOro 00pa3oBaHMs.

JloctrxkeHnue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha yrnmyOaEéHHOM ypoOBHE
o0ecrieunBaeTCsl PeLICHUEM CIeIYIOIUX 3a/1a4:

OCBOCHHE  OOYJAlOUIUMHUCS CHUCTEMBl  OHOJIOTMYECKHMX 3HAHWK: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHsIX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M IMpaBuiIax,
COCTaBJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYy4YHYIO KApTMHY MHpa; O CTPOCHHHU,
MHOT'000pa3uu M OCOOCHHOCTSAX OHMOJIOTMUECKUX CHUCTEM (KJIETKa, OPTaHHu3M, IMOIMYJISAINs, BUI,
ouoreoneHo3, Ouocdepa); 0 BBIJAIOIIMUXCA OTKPHITUAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OuoJIoruy;

O3HAaKOMJICHHE  OOydYaloIIuxcsi €  METOJAaMHM  [O3HAHHUA  JKUBOM  MPHUPOJBIL:
HCCIIEIOBATEIbCKUMHU METOIaMU OMOJIOTMYECKUX HAyK (MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOrMH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJIEKUUHU, OMOTEXHOJIOTUU U CUHTETHYECKON
OMOJIOTUH, TAaJllCOHTOJOTHH, OSKOJOTHH); METOJAaMU  CaMOCTOSITENIBHOTO  MPOBENICHUS
OMOJIOTHYECKHX HCCIECIOBaHUNA B JIabOpaTopu U B mpupoje (HaOmiofeHue, H3MEpeHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHUE OOYYAIOUIMMUCS YMEHHUSMU: CAMOCTOSITENIbHO HAaXOAWTh, aHAIM3UPOBATH U
MCTIOJIB30BATh OMOJIOrHYECKYI0 HH(OPMAIIHIO; TIOJIB30BATHCS OMOIOIMYECKONW TEPMUHOIOTHEN U
CUMBOJIMKOM; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM W  COLMAJIbHO-
HSKOHOMHUYECKUMH U SKOJIOTMYECKHMMH NpoOJIeMaMu 4YeJIOBEUeCTBa; OLIEHUBATh MOCIEICTBUA
CBOEH JEeATENbHOCTH 10 OTHOLIEHUIO K OKpY)Kallled NpUpPOJHOM cpene, COOCTBEHHOMY
30POBBI0O U 3/I0POBBIO  OKPYXAIOUIMX JItoJel; OOOCHOBBIBAaTH U  COONIOAATH  MEPbI
npodMIaKTUKNA WHPEKIUOHHBIX 3a00JI€BaHNH, TpaBUIa MOBEIEHUS B MPHUPOJE U 00ecreueHHs
0€301aCHOCTH COOCTBEHHOM KH3HEIEATEILHOCTH B YPE3BBIUANHBIX CUTYAHUAX MPUPOIHOTO U



TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIE HAyYHBIE OTKPBITHS B 00JacTh
OHOJIOTHH,

pa3BUTHE y 00YYAIOIIMXCSl WHTEIUIEKTYa bHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipolecce
3HaKOMCTBA C BBIAIONIMMHCS OTKPBITUSMH M COBPEMEHHBIMH HCCIICIOBAaHUSIMH B OWOJIOTHH,
pelaeMbpIMH €10 MpoOJieMaMM, METOJO0J0OrHeld OMOJIOrMUECKOro HCCIeOBaHMs, MPOBEACHUS
OKCMEPUMEHTAJIBHBIX ~HCCIEOBAaHUM, pEIIeHUus] OHMOJIOTUYECKUX 3a7ad, MOICITUPOBAHHS
OHOJIOTrH4YeCKX 00BEKTOB U MPOLIECCOB;

BOCIUTaHHE Y OOYYaIOMIMXCsl IIEHHOCTHOTO OTHOIICHHUS K JKUBOM MPHUPOJE B LIEJIOM U K
OTHCNbHBIM €€ OO0BbEeKTaM | SBICHUSAM; (OpPMUPOBAHHE HKOJOTHUECKOW, TCHETHYECKOMN
IrPaMOTHOCTH, OOIIEH KylbTypbl MOBEICHHUS B MPUPOJAE; HUHTETPALMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHne 00yJaroIUMHUCs KOMIIETEHTHOCTH B PAallMOHAIBHOM TPUPOIOTIOIH30BAHUN
(cobOmrofileHre TpaBWJI IOBEICHHS B TPUPOJE, OXPaHbl BHJIOB, SKOCHUCTEM, OHOChEpsI),
COXpaHEHHH COOCTBEHHOT'O 3JI0POBBbSI M 3JI0POBbSI OKpYXKAIOMIUX J0oJeH (COOMoaeHus Mep
npopuIakTUKK  3a0oJieBaHMWi, oOecredyeHue  OE30MacHOCTH  JKU3HEACSATEIBHOCTH B
Ype3BbIUANHBIX CUTYaLUsX MPUPOJIHOTO M TEXHOTCHHOTO XapaKkTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJOrNYEeCKNX 3HAaHUN U YMEHUI B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBUW [JJIi OCO3HAHHOrO BBIOOpa OOyYAIOUMIMMHCS WHAUBUAYaJIbHOU
00pa30BaTENIbHON  TPAEKTOPUH, CIOCOOCTBYIOIIEH MOCIEyomeMy MpodeccCHOHATbHOMY
CaMOOTIPENIETICHNI0, B COOTBETCTBUU C HWHIWBUAYAIGHBIMA HWHTEPECAMH W TMOTPEOHOCTIMU
pervoHa.

OOmiee 4YuCiIO 4acoB, OTBEIEHHBIX HAa H3y4eHUE OMOJIOTUM Ha YIrIyOJIEHHOM YpOBHE
cpeaHero oOmiero obpasoBanmsi, coctaBiser 204 uwaca: B 10 xmacce — 102 gaca (3 ugaca B
Henemo), B 11 kimacce — 102 gaca (3 yaca B Heeni0).

OT6op opraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOyueHHUs OHOJIOTHH
OCYIIECTBISIETCS ¢ YYETOM crelU(PUKN ero CoAepKaHusl U HANpaBICHHOCTH Ha MPOJOJDKEHHE
Ouosornyeckoro 0o0pa3oBaHMs B OpPraHU3ALUSAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpasoBaHusl.

OO0s13aTeNbHBIM YCIIOBUEM MpPHU O0YYeHHHM OMOJIOTUM Ha YriayOJEHHOM YPOBHE SBIISETCS
MPOBEICHNE J1A0OPaTOPHBIX M TpakTHUecKux paboT. Takxke yuacTHe o0OydaroUUXcs B
BBIMIOJIHEHUH  TMPOEKTHBIX M Y4eOHO-HCCIIEOBATEIbCKUX  pabOT, TEMaTHKa KOTOPBIX
OTpesieNiieTCsT y4UTeNeM Ha OCHOBE MMEIOIIUXCS MaTepUalbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX TPUPOTHBIX YCIOBUH.

COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IIpOrpaMMbl, BBIICIEHHOE KYpPCU80OM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoOU utorooi arrecrauuu (I'MA).

Tema 1. buosiorusi kKak HayKa

CoBpeMmeHHast OMoNOTHS — KOMIUIEKCHAs Hayka. KpaTkas ucTtopusi pa3BUTHS OHOJIOTHU.
buonornueckue Hayku MU u3ydaemble UMH mpoOiembl. DyHAaMeHTalbHbIE, NPUKIATHBIE U
MIOUCKOBBIE HAYYHBIE UCCIIEJIOBAHUS B OMOIOTHH.

3nayeHne OnonoruM B (POPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBs3anHbIe ¢ OuWonoruedd. 3HAUYeHHE OWOJOTHM B MPAKTUUYECKOU
NEATENBHOCTH 4YEJIOBEKA: MENMILMHE, CEIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBIL.

JdemMoHcTpanumn



[optpetsr: Apucroteins, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apseii, I'.
Meunnens, B. W. Bepuanckuii, W. II. IlaBnos, M. M. Meunukos, H. M. Basuios, H. B.
Tumodees-Pecosckuit, [Ixx. Yorcon, @. Kpuk, JI. K. benses.

Tabnuuel u cxempl: «CBA3b OMOJOTUU C APYTUMHU Haykammu», «CucremMa OMOIOTHYeCcKUX
HayK».

Tema 2. /KuBble cucTeMbl U X U3yYeHHE

’KuBble cucTembl Kak mpeaMeT u3ydeHus ouonaoruu. CBONWCTBA KUBBIX CUCTEM: €AHMHCTBO
XMMHUYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOKHOCTb U  YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKpPBITOCTb, = CAMOOpPraHHW3allus, CAMOBOCIPOMU3BEIEHHUE, Pa3APaKUMOCTb,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3alMyd KUBBIX CHUCTEM: MOJIEKYJISPHBINA, KJIETOYHBIM, TKAaHEBBIH,
OpraHNW3MEHHBIM, MONYJISALINOHHO-BUAOBOM, 9KOCHCTEMHBIN (OMOTeoeHOTHYECKHIT ),
ouochepusiid. [Iponeccel, mpoucxoasimue B *KUBbIX cucTteMax. OCHOBHbBIE TMPU3HAKH >KHUBOTO.
Kuznp kak ¢opMa cymiecTBOBaHUS MaTepuu. Hayku, n3ydaromniye )KUBbIe CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

Nzydenne xuBbIX cucTeM. Metoasl Ouonornueckoil Hayku. Habmionenue, mzMmepeHue,
SKCIIEPUMEHT, CUCTeMaTu3alnusi, MeraaHanu3. [loHsTHE O 3aBUCHMMONl M HE3aBUCUMOM
nepeMeHHol. IlmanupoBanue skcnepumenta. llocranoBka u mpoBepka rumote3. Hynesas
runore3a. [lonstiue BEIOOPKHU U €€ JocTOBepHOCTh. Pazdpoc B Ouonornueckux naHHbIX. OmeHKa
JIOCTOBEPHOCTH IOJIyUEHHBIX pe3ysibTaToB. [IpUunHBl MCKaXeHHsI Pe3yJbTaTOB SKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuun

Tabmumplt u cxembl: «OCHOBHBIE TPHU3HAKH KU3HU», «DBHOJIOTMYECKHE CHCTEMBI»,
«CBOMCTBA KUBOM MaTtepumn», «YpOBHU OpraHU3ALMH KUBOM MPUPOAbI», «CTpoeHUE )KUBOTHON
KineTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJOBEUYECKOI'O  OpraHU3May,
«buoreonienosy, «buocdepan, «MeToapl H3yUSHUS )KUBOW TPUPOIBI.

Ob6opynoBanue: 1abopaTopHOe 000pYIOBAaHUE [Tl TPOBEACHUS HAOIIOICHUH, H3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonap30BaHUE Pa3IMYHBIX METOJOB MPU HU3YYEHUH >KUBBIX
CUCTEM.

Tema 3. Buosnorus kieTku

Krnetka — cTpykTypHO-GyHKIIMOHATbHAS €IMHULIA KUBOTO. VICTOPUS OTKPBITHUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeToasl MONEKYISAPHOW H KIETOYHOW OWOJIOTMH: MHKPOCKOMUsS, Xpomatorpadus,
anekTpodopes, METOJ ~ MeueHBbIX aroMoB, aupdepeHmmanbHOe  HEHTpU(YTrUpOBaHHE,
KYJIbTUBUPOBAaHUE KJIETOK. M3yuenue ¢huxcuposanmvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npudicuznennoe) usyyenue Kiemox.

JdemMoHcTpanuu

[TopTpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabauubl U cxembl: «CBETOBOW MMKPOCKOI», «DJIEKTPOHHBIM MHUKpOCKOm», «Mcropus
Pa3BUTHUSI METOJOB MUKPOCKOITUI Y.

O6opynoBaHue: CBETOBOM MHMKpPOCKOI, MHUKpPOIpENnapaThl PAaCTUTENbHBIX, dHUBOTHBIX U
OaKTepHATBLHBIX KICTOK.

IIpakTuyeckasi padora «l3ydyeHue METOMOB KJIETOYHOH Omosioruu (Xpomatorpadmus,
anekTpodopes, nupdepenuunansHoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAaMHUKPO3JIEeMEHThl. Boaa u e€ posib
KaKk pacTBOPUTENs, pEareHTa, ydyacTue B CTPYKTYPUPOBAHUU KIIE€TKH, TEIUIOPETYISLUU.
MuHepanbpHble BELIeCTBa KJIETKH, UX Onojorndyeckasi posib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.



Opranuyeckue BellecTBa KIETKU. buonorndyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Monekynbl. [lepBuuHas cTpykTypa Oeika, menTuaHas
CBsI3b. BTOpuuHas, TpeTWuHas, YeTBepTUYHAsI CTPYKTyphl. Jlenarypamms. CBoiicTBa OelKOB.
Knaccudukamus 6enkos. buonorunueckue GyHKIMN 0€MKOB. [Ipuonui.

VYraeBoasl. MoHocaxapubl, AMCAXapHJIbl, OJUTOcaxapuiapl M monucaxapuabl. OOmumi
IJIaH CTPOEHUS U (U3MKO-XMMHUYECKHE CBOMCTBA YriieBoAoB. buonoruueckue @yHkuuu
YTJIEBOJOB.

Jlumuasl.  T'mapoduneHO-TUApOodOOHBIE  cBoiicTBa.  Knaccudukaums — JTUOHIOB.
Tpurnuuepuasl, pochonunuasl, BOCKH, crepouipl. buonornyeckue Gynkuuu nunuaos. Ooume
CBOMCTBa OHMOJOTMYECKMX MeMOpaH — TEKy4YecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

HyxneunoBbie kucnotel. IHK u PHK. Ctpoenune HykinemHoOBbIX KucCioT. HykieoTuasl.
[Mpunuun xommuiementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas crupais.
Mecronaxoxaenue u 6nonorndeckue pynkuun JHK. Buasr PHK. @ynkuuu PHK B kietke.

Crpoenue monekynst AT®. Makposprudeckue cBsizu B Mmojiekyne AT®. buonornueckue
¢ynkunu  AT®. BoccTaHOBIEHHBIE TEPEHOCUYMKH, HUX (GYHKIMUM B KiIeTke. /[pyeue
HYyKIe03uompugocgamol (HT®). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouonorus: OMOXMMHYECKHEe U OMO(U3MYECKHE HUCCICIOBAHHS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOJeKkyl. Modenuposanue cmpykmypol u @QYHKYui
OUOMONEKYN U UX KOMNIeKco8. KomnvromepHwlil Ouzatin u opeaHudeckuil cunme3 OUOMoNexyn u
UX HenpupoOOHbIX AHAL0208.

JdemMoHcTpanuu

Hoptpertsr: JI. Tlonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHMBOW IPHUPOIE»,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmuuer u cxembl: «llepuoguueckas Tabauna XUMHYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJBI», «BemectBa B cocTtaBe Opranu3smoB», «CTpoeHHE MOJIEKYJbl OenKay,
«CTpyKTypbl O€IKOBON MOJEKYNb», «CTpoeHHe MOJEKYl yrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy, «HykinenHoBbie KUCIOTEY, «CTpoeHne MoJeKyinsl ATD.

O6opynoBanue: XUMHUYECKast TOCy1a U 000pyA0BaHHUE.

JlaGopaTopHas padora «O0HapyxeHHE OEITKOB C TTOMOIIBIO KAY€CTBEHHBIX PEAKIHI.

JlabGopaTopHas padora «lccienoBaHue HYKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u GyHKIMH KIETKH

Tunsl KJIeTok: sykapuoTHuUecKass U mpokapuotuyeckas. CTpyKTypHO-(QYHKIIMOHAJIbHBIC
00pa3oBaHUS KIECTKH.

Crpoenue mnpokapuoTHuecko kieTku. KretouHnas cTeHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOeHUs! TeTepoTpodHOI 1 aBTOTPO(GHOM MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3AX.

Crpoenue U QpyHKIIMOHMPOBAHME dYKapUOTHUYECKON KieTku. [Imasmartudeckas memOpaHa
(mna3manemma). CrpykTypa Iuta3mMaTHueckod wmemOpanbl. TpaHCHOpPT BelIeCTB uepes
TUIa3MaTUYECKyI0 MeMOpaHy: maccuBHBIN (quddysus, obneru€HHas nuddys3us), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. Pabota
HaTpUI-KaJIMeBOro Hacoca. DHJOUUTO3: MUHOIUTO3, paronuto3. Dx30uuTo3. Kinetoynas cTeHka.
CrpykTypa 1 GyHKINU KIETOYHOW CTEHKH PaCTEHU, TPHOOB.

[uromnasma. I{uto3ons. I{utockener. [[BukeHue muToruia3mbl. OpraHoubl KIECTKH.
OnHomeMOpaHHBIE OpraHOUABI KIeTKH: 3HAomIazMaTrueckas cetb (DIIC), ammapat [Nonbmxu,
JTU30COMBI, WX CTpOeHHE W (QYHKIHH. B3auMOCBsI3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.



CtpoeHue rpaHyIsIpHOTO peTHKylyma. Mexanuzm Hanpasienus Oenxoe 6 JIIIC. Cuntes
pacTBopuMBbIX  OenkoB. CHHTE3  KIETOYHbIX MeMOpaH. [magkuii  (arpaHyJsIpHBIN)
sHIOIIa3MaTHUeCKuil peTukynyMm. CekperopHas (ynkuus anmapara ['onbmxu. Moougukayus
benxoes 6 annapame I onvocu. Copmuposxa 6enkos 6 annapame I onvodicu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsrii cok. Typrop.

[lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHIPUH, IUIACTUIBL. [Ipoucxooicoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynruc). CtpoeHue u
GYHKIIUM  MUTOXOHApWA © TmiacTuld. [lepBUYHBIE, BTOPHUYHBIE M CIOKHBIE TUIACTUIBI
(OTOCHHTE3UPYIOMIUX  DYKApHOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEWKOIUIACTHI ~ BBICIIMX
pacTeHuil.

HememOpannsie opranouas! kiaeTkd CtpoeHHe ¥ (GyHKIMH HEMEMOpaHHBIX OPraHOMIOB
KieTku. PuGocombl.  [lpomesicymounvie  unamenmol. MuUKpOPUIAMEHTBL. AKmMuHo8ble
Muxkpoguramenmol. MplllIeUHbIe KICTKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEUHbIX KIemOK.
Mukpotpy6ouku. Knetounsnii mentp. CTpoeHMe | JBWKEHHE JKTYTHKOB M PECHUYEK.
MuxkpoTtpy6ouku nuroriasmsel. Llentpuons. berku, accoyuupoeanuvie ¢ MukpoguiameHmamu u
Muxpompybouxamu. Momopnoie 6enxu.

Anpo. OGosouka siApa, XpOMAaTUH, KapUOILIa3Ma, SAPBIIIKU, UX CTpOE€HHE U (DYHKLUU.
Snepusiii 6enkoBbIit MaTpuke. [IpocTpaHCTBEHHOE PAacHOIOKEHUE XPOMOCOM B MHTEp(ha3HOM
anpe. Dyxpomamun u eemepoxpomamut. benku XpoMaTHHAa — THUCTOHBL. JJumamuxa s0epHotl
06o0n104KU 8 Mmumose. floepHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHUTENbHAsi  XapaKTEPUCTHKA  KJIETOK  AYKapuoT
(pacTuTeNnbHOM, JKUBOTHOM, TPHOHOI).

JdemMoHcTpanuu

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

Tabmumpl U cxembl: «CTpoeHHE JYKAPUOTHUECKOW KIETKW», «CTpoeHue KUBOTHOM
KJIeTKU», «CTpoeHue pacTUTENbHOI KieTkn», «CTpoeHne MUTOXOHIpUMNY, «Sapoy», «CtpoeHue
IIPOKAPUOTHYECKOM KIETKH.

OO0opynoBaHue: CBETOBOH MHKPOCKOI, MHUKPONpPENapaThl PAaCTUTEIBHBIX, JKUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0akTepruaIbHbIX KIETOK.

JlabopaTopnas padora «/3ydueHne CTpOEHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

I[IpakTuyeckas padora «l3ydyeHue cBOICTB KI€TOUHON MEMOpaHbI».

JlaGopaTopuas padora «/ccnenoBaHue Mmia3Moin3a U JIEMJIa3MOJIN3a B PACTUTEIbHBIX
KJIETKAX.

I[IpakTuyeckas padora «l/3ydyeHne ABMKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U MPeBpPalllecHUe JHEPTUN B KJIETKe

AccUMWISIIAA ¥ AUCCUMWIIALINS — JIBE CTOPOHBI MeTabonm3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOHBIH W  TeTepoTpodHBIA. YYacTHe KHCIOpoJa B  OOMEHHBIX IIpolleccax.
OunepreTuyeckoe obecneueHne kieTku: npeBpameHne AT® B  oOMeHHBIX MHpoleccax.
depMeHTaTUBHBIA XapakTep peaklUui KJIETOYHOro MerabonuszMa. DepMeHTHl, UX CTPOCHHE,
cBoiictBa W MexaHusM jaeiictBus. Kodepmentsl. OTnuunst (GepMEHTOB OT HEOPraHMYECKUX
Karanu3atopoB.  benku-akTuBaTOppl W OCNKU-MHTHOUTOPBI.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

[lepBrUYHBI CHHTE3 OPraHUYECKHX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUEeHHbIU U
oKcuzeHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nuUSMeHmMvl U  NUSMEHNbL
peaxkyuonHoz2o yewmpa. Ponb xmopomiactoB B mporecce potocunTeza. CBeToBas U TEMHOBas
¢baspl. @omoovixanue, Cs., Cs. u CAM-munvr ghomocunmesa. IIpoayKTUBHOCTE (HOTOCHUHTE3A.
Bnustanre pa3nudHbIX GakTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHre3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUPHUIMPYOIIKE
OakTepuH, xeae300aKTepuu, cepodaKkTepun, BOAOPOAHbIE OaKTepruu. 3HaUCHHE XEMOCHHTE3a.



Anas’poOnbie opraHu3Mbl. Bunel Oposxkenus. [IpoaykTsl OpoeHHUsl U UX HCIIOIb30BAHUE
YeloBEKOM. AHa’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKThI OMOTEXHOJIOTUHM W BO3OYAUTENH
00JIe3HEH.

AdpoOHBIE OpraHW3Mbl. DTambl YHEPreTHYecKoro oOmeHa. [loAroTOBUTENBHBIA ATaIl.
I'mukonu3 — 6ECKUCIOPOHOE PACIIEIUICHUE TIFOKO3BI.

buonoruueckoe okuciaeHue, UM KJIETOYHOE JibIXaHue. Poib MUTOXOHApPUI B mpoleccax
ounosnoruueckoro okucieHus. Luknuueckue peakmuu. OkucnuTenbHoe GocPopHInpOBaHUE.
Ouepeus membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomounuou ATD-
cunmaswl. llpenmyiectBa a’poOHOro mnyru oOOMEHa BEIIECTB IMEpe] aHadPOOHBIM.
O} PeKkTUBHOCTD IHEPreTUIECKOro 0OMeHa.

JdemMoHcTpanuu

optpetsr: k. [puctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtyenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «DOTOCHHTE3», «DHEpreTHUecKuid oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOII, 000pyI0BaHUE ISl MPUTOTOBIICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopHasi padora «l3yueHne KaTaIUTHYECKOH aKTHBHOCTH ¢GepMeHTOB (Ha
MpuMepe aMuia3bl WA KaTalas3bl)y.

JlabopaTopnasi pabora «l3ydenue (QepMEHTaTUBHOTO pACIICIJICHUS TEPOKCHUIA
BOJIOPOJIa B PACTUTENIbHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHUE MPoIieccOB (POTOCUHTE3A U XEMOCHHTE3aY.

JlabopaTtopHnasi pabora «CpaBHEeHHUE IPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciienctBenHasi HHpOpMAIIUA U peaiu3anus eé B KJIeTKe

Peakiun matpuunoro cuTtes3a. [IpyHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOTO
cuHTe3a. Peanmmsanms HaciaeAacTBeHHOM uWH(oOpMmanuu. ['eHeTHYeCKHWid KOJ, €ro CBOMCTBA.
Tpanckpunuuss — matpuunbiii cuaTe3 PHK. IlpuHuunsl TpaHCKpUNIMU: KOMIUIEMEHTAPHOCTD,
aHTHUNAPAJIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTtHeix PHK B OGuocunrese 6enka. YcioBus
6unocunTesa 6enka. KogupoBanue amuHokuciot. Posibs pubocom B OnocuHTe3e Oenka.

Coepemennvie npedcmagienus o cmpoenuu 2eHos. OpraHuzaius reHoMa y MpoKapuoT U
9yKapHOT. Perymsuus akTUBHOCTH T€HOB Y mpokapuoT. ['mmore3a omepona (®. XKako0O, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsiys 0OMEHHBIX MPOIecCcOB B KieTKe. KieTounslii romeocTas.

Bupychl — HeKJIeTOUHbIE (POPMBI KU3HH U OOJIMTaTHBIC Tapa3uThl. CTPOCHUE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. JKuszneuwwiti yuxn JIHK-cooepocawyux
supycos, PHK-cooeporcawux supycos, baxmepuogazoe. Obpamnas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a0oieBaHusi uesnoBeKka, KMBOTHBIX, pactenuii. CIINI, COVID-19,
COILIMATIbHBIC U MEIUIIMHCKHE MTPOOIEMBI.

Buoungpopmamura: unmeepayusi u ananus donvuux maccugos («bigdatay) cmpyxmypruvix
ouonocuyeckux oanuvlx. Hamomexnonocuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@ynryuu 6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemMoHcTpanun

[optpetsr: H. K. Konbios, /1. 1. IBanoBcKUil.

Tabmuust u  cxembl: «buocunTes Oenka», «l'eHetnueckuit koa», «Bupyce»,
«bakrepuodarmy.

IIpakTuyeckas padbora «Co3aaHue MOJIEIN BUPYCaA».

Tema 8. /KuzHeHHBI HUKJ KJIETKH



Knerounsii mwkn, ero mepuoasl u perymsanus. Wutepdaza m muto3. OcoOEHHOCTH
npoleccoB, nporekaonmx B uHTepdase. Ilogroroska kietku k nenenuto. Ilpecunrernueckuit
(IOCTMUTOTUYECKUI), CHUHTETUYECKMH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUIN) NEPUOABI
uHTEpPaszbl.

Matpuunsiii  cuntes  JIHK -  pemmkanms. IlpuHnunsr  perummkanmm — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIApPaUIEIbHOCTh. MexaHu3M
pemkauun  JIHK.  Xpomocombl. CtTpoeHue xpomocoMm. Termomepsl ©  TeloMmepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapUOTHIM. J[MIUIOMAHBIA M TaruloMJHBIA HaOOpBI XPOMOCOM.
I'omonornuneie XxpomocoMsl. [10710BBIE XPOMOCOMBI.

Jenenne xietkn — MuTo3. Craguu MUTO3a M NPOUCXOJALIME B HUX MPOLECCHL. THIIBI
muto3a. Kaproknnes u nutokusnes. buonornyeckoe 3HaueHUE MUTO3A.

Perynsuus MuToTHuyecKoro uukia KieTkdu. lIporpammupyemasi kiaeToyHas rubenb —
arornTo3.

Knetounoe s1po, XpoMOCOMBI, QYHKIIMOHAIbHAs TEHOMUKA. Mexanusmbl npoaugepayuu,
oughgepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ououngpopmamuuecxkue
Mooenu QYHKYUOHUPOBAHUSA KILEMKU.

JdemMoHcTpanuu

TaOmuubt u cxembl: «KHU3HEHHBIH LUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOM»,
«Pennmukanus JHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpompemnaparbl: «MHUTO3 B KJIeTKaxX KOpemika
TyKa».

JlabopaTopHas padora «l3ydeHne XpoMOCOM Ha FOTOBBIX MUKpPOIIpEnapaTaxy».

Jlaboparopnas padora «HalOmoneHue MuTo3a B KJIETKaX KOHUMKA KOpeEIIKa Jiyka (Ha
TOTOBBIX MUKpONpenapaTax)».

Tema 9. Ctpoenune u GyHKIMH OPraHNU3MOB

buonornyeckoe  pazHooOpazue  opraHusmMoB.  OJHOKJIETOYHBIE,  KOJOHUAJIBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KU3HEACITEIbHOCTH OJHOKIJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OAHOKJIETOUHbIE IPUOBI, OJHOKIETOUYHbIE BOJOPOCIIH, Apyrue npoTucTsl. KonoHuansHble
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm kak enuHoe nenoe. 'omeocras.

Txanu pacreHuwil. Tumel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHAs, IOKPOBHA,
IIPOBOJIAIIAsL, OCHOBHAsI, MexaHndeckasd. OCOOEHHOCTU CTpOEHUs, QYHKUUH M pacroiIOkKeHUs
TKAHEH B OpraHax pacTECHUMN.

TkaHu SKUBOTHBIX M  4YejnoBeKa. THIbI KUBOTHBIX TKaHEW: SNHUTEIHANIbHASA,
COEJMHUTENIbHAS, MblleuHasi, HepBHasA. OCOOCHHOCTH CTPOEHUs, (QYHKUUH U PacCHOJIOKESHHUS
TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble ¥ reHepaTUBHbBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4enoBeKa. DyHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pactenmil. CkeneTrbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHbIli 1 BHyTpeHHU ckeneT. CTpOeHHE U TUIIBI COEIMHEHUS
KOCTEH.

JIBrxkeHue opraHu3MoB. J[BW)KEHHE OJHOKJIIETOYHBIX OPTraHU3MOB: amMEOOHIHOE,
KTYTUKOBO€, PECHHYHOE. JIBHJKEHHWE MHOTIOKJIETOYHBIX PpAaCTEHUH: TPONM3MBI M HACTHH.
JIBI>KeHHE MHOTOKJIETOYHBIX ’KMBOTHBIX U Y€JIOBEKa: MbllieyHast cuctema. Peduekc. CkeneTHsle
MBIIIIIEI ¥ UX padoTa.

ITutanue opranusmos. Ilornomenne BObI, YIJIIEKUCIOTO ra3a ¥ MUHEPAJIBHBIX BEILECTB
pacteHusiMu. [luTaHue >KMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPHUKIETOYHOE IUIIEBAPEHUE.



[IuTanne Mo3BOHOYHBIX KUBOTHBIX. OTHENbl NMuUIIeBapUTeIbHOro Tpakrta. [lumeBapurenbHbie
xeiessl. [InmesapurenpHas cucTeMa 4esoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jpixanue xuBoTHBIX. Juddy3us ra3os yepes
MOBEPXHOCTh KiIeTku. KoxkHoe nbixanue. [[prxarenbHas moBepxHOCTh. JKabepHoe U JIETOYHOE
IpIXxaHue. JIpIXaHWE IT03BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIIOLMOHHOE YCIIOKHEHUE
CTPOCHHMsI JETKUX ITI03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CUCTEMa YeJIOBEKa. MexaHW3M
BEHTWJISLIMU JIETKUX Y NITHIL U MIIEKONUTatomuX. Perymsuus asixanus. /{pixarenbHble 00bEMBI.

TpancnopT BelIECTB y OPraHu3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcrnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opradsl. KpoBeHOCHas cucreMa
IIO3BOHOYHBIX JKMBOTHBIX M uesnoBeka. Cepnaue, KpOBEHOCHBIE cOCynbl M KpoBb. Kpyru
KpOBOOOpaIIeHNsl.  DBOJIIOLIMOHHBIE  YCIOXKHEHHMS  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MMO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Breinenenne y opranusMmoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
CoxparutensHble Bakyonu. Opranbl BbigesneHus. @DuibTpanusi, Cekpeuuss u oOpaTHOE
BCAaChIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BbJeNeHUs. CBA3b MOJIOCTH TeJla ¢ KPOBEHOCHOU
U BBIICINTEIBHON cHCTeMaMu. BpiieneHue y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukwm.
Crpoenue u ¢pyHkimonupoanue Hedppora. OOpa3oBaHHE MOUYHU Y YEIOBEKA.

3ammra y OpraHM3MOB. 3allMTa y OJHOKJIETOYHBIX opraHu3zMoB. Cropbl OakTepuil u
LUCTBI IPOCTEUIINX. 3alUTa y MHOIOKJIETOUHbIX pacTeHuil. KyTtukyna. Cpeacrsa naccuBHOM u
XUMHYECKOM 3a1uThl. DUTOHIIUABI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI ¥ X POM3BOAHBIE. 3alUTa OpraHU3Ma
or Oone3neil. VMMMyHHass cuctema uenoBeka. KIETOYHBII M TyMOpaJbHBIH HMMYHUTET.
Bpoxnéuuslii 1 npuOOpeTEéHHBI  cnenuduueckuii UMMyHHUTET. Teopus KJIOHAJIbHO-
cesnektuBHOro uMMyHuteta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posb BpoKIEHHOTO HIMMYHHMTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxkumocTe M perynsuuss y OpraHm3moB. Pa3apaXumocTs y OJHOKIIETOYHBIX
opranu3moB. Takcuchl. Pa3npaxumocTs U perynsauus y pacteHuil. PocToBble BemiecTBa M HX
3Ha4YCHHUE.

HepBHas cucrema u pediuexropHas peryisiiuus y XKUBOTHbIX. HepBHas cucrema u eé
OTIeNbl. DBOJIOLMOHHOE YCIOXHEHHME CTPOEHUS HEPBHOM CUCTEMBI Yy JKHBOTHBIX. OTHEINbI
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduiexc u pednexropHas ayra. besycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast perymsinust M SHIOKpPHUHHAs CHUCTEMa JKMBOTHBIX M 4yesloBeka. JKenessl
SHJIOKPUHHON CHUCTEMBI W HMX TOpMOHBI. JlelicTBue ropmMoHOB. B3anMoOCBS3b HEPBHOW U
SHIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

[TopTper: N. I1. [TaBnos.

Tabnauupbl u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIC BOIOPOCIH,
«baktepun», «llIpocreiimme», «OpraHbl LBETKOBBIX pacTeHui», «CHCTEeMbl OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpocHHME HaceKoMbIX», «TkaHHM pacTeHUI,
«Kopuesbie cuctembl», «Ctpoenue ctebis», «CTpoeHHE JHMCTOBOM IIaCTUHKWY», «TKaHU
KHUBOTHBIX», «CkeneT uvenoBekay, «llumeBapurenbHas cuctema», «KpoBeHocHas cucteMay,
«/IpixaTenpHas  cucreMa», «HepBHas cucrema», «Koxka», «Mplmeynas cuctemar,
«BpigenurenbHas cuctemMa», « JHIOKpPUHHAs cucTeMay, «CTpoeHue MbIIIbDy, «IMMyHUTETY,
«KumeynononocTtasie», «CxeMa IMUTaHUS PaCTeHHN», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue ruiaps», «CTpoeHHE IUIaHapun», «BHyTpeHHEEe CTpOEHHE HO0XKIAEBOIO
yepBsi», «HepBHas cucrema poeid», «HepBHas cucrema srymkm», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHas cucrtema nruny, «HepBHas cuctema MIEKONMTAIOUXY,
«HepsHas cucrema uenoBekay, «Pediexcy.



O6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIpENnapaThl OJHOKIETOUYHBIX OPIaHHU3MOB,
MHUKpOIIpenaparsl TKaHeW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbBIE
9K3EMIUISIPhl KOMHATHBIX PACTCHUH, TepOapuu pacTeHUil pa3HbIX OT/IEJIOB, BIAXKHBIC MIPENapaThl
KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJIEKIIUU O€CIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyJIoBaHUE [UId JIEMOHCTPALlMM TMOYBEHHOTO W BO3JAYLUIHOIO TIHUTaHUS PACTEHHH,
pacuierjieHusl Kpaxmana U OenkoB 1oj JeHCTBHEM (epMeHTOB, 00OpynOBaHHE s
JEMOHCTPALMK OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEeJIbHBIX
JBUKEHHUM, MOJIETIN T'OJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JlabopaTtopHnasi pabora «/3yueHue TkaHEH pacTCHUII.

JlabopaTtopHnasi pabora «/3yueHne TKaHel )KUBOTHBIX).

Jlaboparopnas padora «l3ydyeHne opraHoB IIBETKOBOTO PaCTEHUS».

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPraHU3MOB

®opMbI pa3MHOXKEHHS OPraHU3MOB: Oecroioe (BKIIK0Yas BEr€TaTUBHOE) U 110JI0BOE. Buibl
0ecroyIoro pa3sMHOKEHUS: IOYKOBAHHE, CIIOPYIISALUS, pparMeHTalys, KIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. I[lomoBeie kneTku, wuaum rametbl. Meio3. Cramum Meiiosa.
[loBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuil cMbIcin Meio3a U MOJIOBOTO
nporecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpimeBoe  paszBurue. ['ameroreHe3 y kKMBOTHBIX. IlosoBeIE  KETE3BI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. Crmepmarorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OnnooTBOpeHNEe U AMOPHOHAIIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMJIOJOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

WNnpuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOJIOTUsl — HAyKa O Pa3BUTUHU
opranusMoB. Mopgoeenes — 00na u3 enasHvix npobaem samopuonocuu. Konyenyus mopghozenos
u mooenu mopgoeenesa. Ctagun >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JIATYIIKH). J{pobieHue.
Tunel apobnenus. /Jemepmunuposannoe u neoepmunupogannoe opobrenue. bracmyna, munvl
onacmyn. OcobeHHOCTH APOOTIeHHUS MIIEKOMUTAIOMUX. 3apOJBIIIEBbIC JIUCTKU (TACTPYIISALIMS).
3akiagka OpraHoB W TKAaHEW W3 3apoJbIIIEBBIX JIMCTKOB. B3aumHoe BiMsHHME yacTeil
pa3BUBaroLIerocs 3apoApllia (SMOpHOHaNbHAs MHIYKLUMA). 3akiajka I[JJaHa CTPOCHMS
KMBOTHOTO KaK pe3yiabTaT HEpPapXMUYECKUX B3aUMOJECHCTBUII TIeHOB. BiusHue Ha
SMOpPHOHAJIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuoHaneHbIi mepuoa. Ilpsmoe u Hempsimoe
pasButHe. PasButne ¢ Meramopdo30M y OECIIO3BOHOYHBIX W IMO3BOHOYHBIX JKHBOTHBIX.
bronornueckoe 3HaueHUE NMPSAMOro U HEMPSMOIO Pa3BUTHA, UX PACIHPOCTPAHEHUE B IPHUPOJE.
Tunsl pocta >XKUBOTHBIX. DakTOpbl pEryJsILIMA pPOCTa SKUBOTHBIX M uyenoBeka. Craguu
MIOCTAMOPHOHAIBHOIO PAa3BUTUSl y KUBOTHBIX M uesoBeka. [lepunojbl OHTOreHe3a dYesloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.

PasmHoOxeHMe u pa3BuTHe pacTeHuid. ['ameropur m crmopodpur. Meiio3 B KU3HEHHOM
nukie pacteHuit. OOpa3oBaHue crmop B TIpolecce Meiosa. ['amMeTroreHe3 y pacTeHUH.
OmnonoTBOpeHNE M PAa3BUTUE PACTUTEIBHBIX OPraHu3MOB. JIBOMHOE OIJIOONOTBOPEHHUE Yy
LBETKOBBIX pacTeHHid. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJsluy OHTOT€HE3a Y pAaCTEHUH U KUBOTHBIX.

JdemoHcTpauuu

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

Tabnuubl u cxemsl: «BereratuBHOe pa3MHOKeHHE», «TUIBI 0ECHOIOr0 pa3MHOXKEHU,
«Pa3MHOXEHNE XJIaMUOMOHaAb», «Pa3MHOXKeHUE »IBIUIEHBD, «Pa3MHOXEHUE TUAPBDY,
«Meitozy», «Xpomocombl», «l'ametorenes», «CTpoeHue SHUIEKIETKH U CIEePMaTO30Haay,
«OCcHOBHBIE CTanguu OHTOreHe3a», «lIpsimoe u Hempsimoe pasButHe», «Pa3zBuTHEe ManCKOro
Kyka», «Pa3Butue capanumn», «Pa3Butne narymkn», «/{BoliHOE OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHHE CEMSH OIHOJOJBHBIX M JBYAOJBHBIX PACTeHUN», «KU3HEHHBIM LHKI



MOPCKOM  KamycTbD», <OKW3HEHHBIM LHUKIT MXa», <«KU3HEHHBId I[UMKI [anOpPOTHHUKAY,
«OKU3HEHHBIN IIUKI COCHBI».

ObopynoBaHue: CBETOBOI MHUKPOCKOII, MUKPOIIPENIapaThl SHIEKIETOK U CIIEPMATO30H/I0B,
Mozenb «L{uki pa3BUTHS JATYLIIKNY.

Jlabopatopnasi padora «l3ydeHue CTpOEHUS TOJNOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTaxy.

IIpakTHyeckass padora «BblsiBIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTtopHasi pa6ora «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICIIIMX PACTECHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

HcTtopust craHOBIEHHS W pa3BUTHUS T'€HETUKM Kak Hayku. Pabotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponb oTedecTBeHHbIX Y4YE€HBIX B pa3Butuu reHetuku. Padorst H. K.
Kounbiosa, H. M. BaBunosa, A. H. benozepckoro, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHbIE TE€HETUYECKUE MOHITHSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIeIbHbIE
TEHbl, albTEPHATUBHbIE NPHU3HAKH, TOMUHAHTHBIA M pELECCUBHBIM NpPHU3HAK, TOMO3UIOTA,
TeTEepPO3UToTa, YUCTasl JIMHUS, THOpUIbI, TeHOTutr, (eHorurn. OCHOBHBIE METOABl TEHETHKU:
TUOPUAO0TIOTMUECKHMA, TUTOJIOTUUYECKHI, MOJIEKYISIPHO-TEHETHUECKUA.

JdemoncTpanuu

[optpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, FO. A. ®unmunuenko, H. B. Tumodeer-Pecockmuii.

Tabnuiet 1 cxembl: «MeTObl TEHETUKIY, «CXEMBbI CKPEITUBAHUS.

JlabopaTtopHnasi padora «/Ipo3odmia kak 00bEKT TEHETHYECKUX UCCIICTOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpusnnoe ckpemuBanue. IlepBeiii 3akoH MeHnzaens — 3aKoH €IMHOOOpa3us
rubpunoB nepBoro nokosjeHus. IlpaBuno nomunupoBanusi. Bropoil 3akon Menzaens — 3aKoH
pacuierieHus mpu3HakoB. L{uTonorndyeckue 0CHOBBI MOHOTHOPHIHOTO CKpeluBanus. [ unoresza
YUCTOTHI TAMET.

Anammsupyroniee  ckpemuBaHue.  [IpoMeXyTOuHBIM  XapakTep  HAcJI€OBAHHSA.
Paciuenenre nmpu3HakoB U HEIIOJIHOM JOMUHUPOBAHUHU.
Jurubpunnoe ckpewmuBanue. Tperuit 3akoH Menzaens — 3aKOH HE3aBUCUMOTO

HaCJIeJOBaHMsI MPU3HAKOB. L{uTonoruueckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHUS.

CuernieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrierieHHOe Hacle0BaHUE
T€HOB, HAPYIICHHUE CLEIUICHUS MEXAY TeHaMu. XpOMOCOMHas TEOpHsl HACIEACTBEHHOCTH.

I'enetuka mosa. XpoOMOCOMHBIM MEXaHU3M ONpEETeHUsl MoJjia. AyTOCOMBI U TOJIOBBIE
XpPOMOCOMBL. ['OMOrameTHelii M rereporaMeTHbli 1oj. ['eHeTmdeckas CTPyKTypa HOJOBBIX
xpoMocoM. HacrienoBanne npu3HaKkoB, CHETUIEHHBIX C MOJIOM.

I'enotun kak wnesnoctHas cucreMa. Ilielorponuss — MHOXKECTBEHHOE [EHWCTBHE I'EHA.
MHOKECTBEHHbI aJUIeNIU3M. B3auMOJElCTBUE HeEaUIeNbHBIX T€HOB. KOMIUIEMEHTapHOCTD.
Onucrtas. [Tonumepusi.

I'eneTndeckuii KOHTPOJIb DPa3BUTHsS pACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a TaKKe
(DU3MOJIOTMYECKUX  TIPOIIECCOB, TOBEJIEHUS W KOTHUTUBHBIX (yHkiui. [eHeTmyeckue
MEXaHM3Mbl CUMOUOreHe3a, MEXaHU3Mbl B3aHMOJCHCTBHS «XO35SMH — IMapa3uT» U «XO35AUH —
MUKpoOHnOMy. ['eHeTHUeCKHe acTIeKThl KOHTPOJISI U U3MEHEHUS HACJICICTBEHHOW MH(POpPMAIUU B
MOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JdemoncTpanumn

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

Tabmumpl u cxemsbl: «I[lepBbiii 1 BTOpo# 3akoHBI MeHuens», «Tpetuii 3akoH Menaens,
«AHanu3upymollee ckpeuBanuey, «HemnonHnoe nomuarpoBanne», «CLUEMIEHHOE HACIIEOBAaHUE



MIPU3HAKOB Y 1p030¢huisly, «['enetnka nmonay, «Kapuotun demnoBekay, «Kapuotun apo30duiibn,
«Kapuotun ntuus», « MHOKECTBEHHBIN ajenn3m», «BzanMmoaeicTBie reHoBy.

O6opynoBanue: MOJIETh NIl IEMOHCTPAIlMU 3aKOHOB €IUHO00pasusi THOPUIOB MEPBOTO
TOKOJICHUSI W PACIICIUICHUS TPHU3HAKOB, MOJETh Il JEMOHCTPAIMH 3aKOHA HE3aBUCHMOTO
Hacle0BaHUs MPU3HAKOB, MOJIEb JJIsl IEMOHCTPALIMH CLETJIEHHOTO HACIIEJOBAaHUS PU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTpemnapart: «Jpozoduiay.

IIpakTuyeckas padora «/3ydyeHue pe3ylabTaTOB MOHOTHOPHUIHOTO CKpEIIMBAHHS Y
JPO30(QUITBD).

IIpakTuyeckass pab6ora «/3ydeHue pe3yabTaTOB AUTHOPUAHOTO CKPEIIUBAHHS Y
JPO30(UITBD».

Tema 13. 3aKoHOMEPHOCTH H3MEHYHBOCTH

BsaumopeiictBue renoruna u cpeisl npu ¢GopMupoBaHuu ¢eHotumna. l3meHunBocTh
npu3HakoB. KauecTBeHHble M KOJMYECTBEHHbIE  NPU3HAKU. Buapl  MU3MEHUYUMBOCTH:
HEHACJICJICTBEHHAs U HACIEACTBEHHASI.

MoaundukarmonHasl U3MEHYUBOCTh. Poib cpeapl B GopMHUpPOBAHUN MOAU(PUKAIIMOHHOMN
n3meHunBocTH. Hopma peakuuu npusHaka. Bapuanuonnslid psg U BapualimoHHas kpuBas (B.
Noranucen). ColicTBa Mo (UKAIIMIOHHON H3MEHUNBOCTH.

I'enoTunuueckass M3MEHYMBOCTh. (CBOHCTBAa TI'€HOTUIMYECKOW HM3MEHYMBOCTU. Bubl
TeHOTUITUYECKOW N3MEHYUBOCTH: KOMOMHATHBHASI, MyTallHOHHASI.

KomOunatuBHasi M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATHBHOM
M3MEHYUBOCTH. PO KOMOMHATHBHON N3MEHYMBOCTH B CO3JIAHUU T€HETUYECKOTO pa3HO0Opa3us
B IIpejieax OJHOro BUAA.

MyTtarnmonHasi HW3MEHYUBOCTh. BuIbl MyTanuid: TEeHHBIE, XPOMOCOMHBIC, TEHOMHBIE.
CHoHTaHHbIE W WHIAYLUUPOBAHHBIE MYTALMHU. SAepHbIE M IUTOILIa3MaTUYECKUE MYTallUU.
CoMaruueckne W TMOJOBble MyTaluu. [IpuyrHBI BOSHUKHOBEHMsI MyTalmid. MyTareHbl U UX
BJIUSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOI'O IMPOLECCA. 3aKOH I'OMOJIOTHYECKHUX
psnoB B HacienctBeHHouW wu3MeHunBoctd (H.W. BaBunoB). BresnepHas H3MEHUHMBOCTh U
HAaCJEACTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, POJIb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUMOS.

JdemMoHcTpanuu

[TopTpeTtsi: I'. ne @pus, B. Moranucen, H. 1. Bapuios.

Tabmuuer 1 cxembl: «Buabsl u3MeHUHMBOCTHY, «MonudukanmoHHas HW3MEHUYUBOCTHY,
«KoMOMHaTHBHAS  W3MEHYHMBOCTDY, «Meitio3y, «Om1010TBOPEHHEY, «I"eHeTHYECKHE
3a00yieBaHUs YeIOBeKa», « BUabl MyTanuiiy.

O6opynoBanue: KuBbIe W TrepOapHBIE SK3EMIUISIPHl KOMHATHBIX PACTCHHUH, PHCYHKHU
(dboTorpadun) >KUBOTHBIX C PA3JIMYHBIMU BUJAMUA U3MEHYMBOCTH.

JlaGopaTtopHass paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(MDUKAIIMOHHOU
U3MEHYHUBOCTH. [TocTpoeHNE BapUaIlIMOHHOTO PsAJia U BApUAMOHHOM KPUBOI».

IIpakTuyeckas padora «Myrtanuu y 1po30¢uiibl (Ha TOTOBBIX MUKpPOIIPEapaTax )».

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuotun uenoBeka. MexayHapoaHas MporpaMma HCCIAEAOBAaHUS TE€HOMAa 4YeJIOBEKa.
MeToabl U3ydeHUs TEHETUKU YeJIOBEKa: FeHealornyecKuid, OJIM3HEIOBbI, IUTOreHETUYECKUH,
MONYJSIIMOHHO-CTATUCTUUECKUH, MOJIEKYJIsipHO-TeHeTHUeckuil. CoBpeMEHHOE OIpe/eeHue
TE€HOTHIA: IOJJTHOT€HOMHOE CEKBEHUPOBAHNE, FTEHOTUIIMPOBAHKE, B TOM 4HcIIe ¢ noMompto ITIP-
ananmuza. HacnencrBeHnnsie 3a00neBanus yenoBeka. [ €HHbIE 1 XpOMOCOMHBIE OOJIE3HU YeTOBEKa.
bone3nn ¢ HacneaCTBEHHOW MPEApPACHOIOKEHHOCThI0. 3HAYEHHWE MEJAUIIMHCKONW TE€HETUKH B
MPEeIOTBPALLEHUN U JICYEHUHW TeHEeTHYeCKHUX 3a00JieBaHUN 4YeloBeKa. MeIuKOo-TeHEeTHYEeCKOoe
KOHCYnbTUpOBaHHE. CTBONOBBIE KIETKU. [IoHATHE «T€HETHUECKOro Ipy3a». DTUUECKUE aCIEKThI
HccleoBaHuM B 00J1aCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



I'enernueckue (GaxkTOpbl MOBBIIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3NYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYy’Kawllel cpeabl. ['eHeTnueckas MpeapacnoaoKeHHOCTh
YEJI0BEKA K IaTOJIOTUSM.

JdemMoHcTpanumn

Tabnuuer u cxembl: «Kapuotun yenoBekay, «MeToAbl W3YUEHHS TEHETUKU YEIOBEKay,
«'eneTnueckue 3a001€BaHNS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBlIeHUE U aHAJIU3 POJIOCTIOBHON.

Tema 15. Cesiekuusi OpraHnusMoB

JlomecTukanusi M CeNeKIus. 3apOoXACHUE CEJIeKIMU W gomecTukanuu. Yuenue H. WM.
BaunoBa o LlenTpax mpoucxoaeHus 1 MHOrooOpa3usi KylIbTYPHBIX pacTeHuil. Ponb cenekimu
B CO3JaHUU COpPTOB pAacTeHMH M 1OpoA KUBOTHbIX. CopT, MNopoaa, IITaMM. 3aKOH
TOMOJIOTHUYECKUX PSAAOB B HacieACcTBeHHOW m3meHunBoctr H. M. BaBuiioBa, ero 3HaueHue mJis
CEJICKIIMOHHOM paboTHI.

MeToab! ceneKInoOHHOM paboThl. VIcKyccTBEHHBIH 0TOOP: MAaCCOBBIM M MHIUBUIYaJIbHBIMH.
DTtanbl KOMOWHAIIMOHHOW celeKIuu. VcnpiTanne mpou3BOAUTENCH 1O moToMcTBy. OTOOp MO
TeHOTHITY C TOMOIIBIO OIICHKH (DEHOTUIIA ITOTOMCTBA U OTOOP MO TE€HOTUITY C MTOMOILBIO aHAJIN3a
JHK.

HckyccTBeHHBII MyTareHe3 Kak METOJA CEJICKIIMOHHOW paboThl. PaawanvoHHBIN 1
XUMHYECKH MyTareHe3 KakK MCTOYHMK MYyTalluid Yy KyJIbTypHBIX (OpPM OpraHu3MOB.
Hcnonp3oBaHne T€HOMHOTO peJakTHpoBaHMs U MeToloB pexkomOuHaHTHBIX JHK nmns
MOJIY4EHUSI UCXOJITHOTO MaTepuaa sl CEeNeKUHUH.

[lonydyenune mnosuruionioB. BayTpuBumoBass rubpuauzanusa. bauzkopoacTBeHHOE
CKpellMBaHue, Wik UHOpuauHr. HepoacTBeHHOe ckpemuBaHue, Wik ayTOpuauHr. I'ereposuc u
ero mnpuyuHblL. Vcmonb3oBaHue Terepo3uca B cenekiuu. OtmanéHHas ruOpuaM3anus.
[Ipeononenne Oecrutonusi MEKBUAOBBIX THOPWAOB. JOCTHMIKEHHS CENEKIMH pACTCHUH W
YKUBOTHBIX. «3€1E€HaAs peGoNOYULY.

CoxpaHeHHe U U3YYEHHE T€HETHYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHU U HUX JIUKUX
ponauyeit AJi co3JaHusl HOBBIX COPTOB U FMOPUIOB CEIBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaneHue U YnpasieHue 2eHemuyecKuUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX VIVUUIEHU CYWeCEYIOWUX U CO30aHUs HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOoM 4ucie ¢ NpUMeHeHUeM COBPEMEHHbIX MeMmo008 HAYYHbIX UCCIe008aHUll, Nepedo8blx uoel u
nepcneKmueHbIX MexHON02UI.

JdemoHcTpanuun

[Toptpetsr: H. 1. BaBusnos, . B. Muuypum, I'. /. Kapneuenko, I1. II. JIykpsinenko, b. JI.
Actaypos, H. bopnoyr, . K. benses.

Tabmuip! 1 cxeMbl: «LIeHTpBI TPOUCXOXKICHHUSI U MHOTO00pa3us KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEACTBEHHOM WM3MEHYMBOCTH», «METOAbl CEIEKLIHUN»,
«Otnanéunas rubpuauzanusy», «MyTaresesy.

Jlaboparopnas padora «lI3ydueHue copToB KyJIbTYpPHBIX PACTEHUN U MOPOJ JOMALTHUX
YKUBOTHBIX).

JlabopaTtopHnasi pabora «/3yueHre METOJ0B CEJICKIIUU PACTCHUII.

IIpakTuueckas padora «lIpuBuBKa pacTeHui».

Ikekypeusi «OCHOBHBIE METOMBI M JTOCTHXKEHUS CEJIKIIMM PACTeHHMH W KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIUIO, TUIEMEHHYIO (epMy, COPTOHMCIBITATENIbHBIA Y4aCTOK, B TEIUIMYHOE
X035IUCTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHO/10rMsI U CHHTETHYECKAs OMOJI0T U

OOBEKTBI, HCIONB3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTaHHU3Mbl, HUX XapaKTepUCTHUKA. TpaaullMOHHAas OHOTEXHOJOTHs: XjeOoreyeHue,
MOJTy4eHHEe KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpobuonoruyeckuii cuares. OObeKThI
MHUKpPOOHOJIOrMYECKUX TexHoJorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHHOB.



CozpaHue  TEXHOJOTMM M MHCTPYMEHTOB  LIEJICHANpPABJIEHHOTO  W3MEHEHUS U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIBbIO MOJIY4YEHHs OPraHU3MOB U MX KOMIIOHEHTOB, COJEpKalInX
HE BCTPEUAIOLIUECS B IPUPOAE ONOCUHTETUUECKUE ITYTH.

Kinerounas wnHxeHeprs. MeToapl KynbTyphl KJIETOK M TKAHEH PACTEHWH M YKUBOTHBIX.
Kpnobanku. Comatuueckas TruOpuaM3alus M COMaTHUECKUl sMOpuoreHes. lcmoib3zoBaHue
TalIOuIoB B CEIIEKIMU pPacTeHuil. [lonyueHue MOHOKIOHANbHbIX anmumen. Fcnonvzoseanue
MOHOKIOHANbHBIX U NOJTUKIOHAIbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIIMA SWLEKIETOK M KIOHUPOBAHME >KUBOTHBIX. METON TpaHCIUIAHTALUU saep
KIETOK. Texunonocuu 0300po6nenus, KyJIbMueUpOGaHUs U MUKPOKIOHANLHO20 DA3MHOICEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasI U I'eHHasi UHXeHepus. VICKyCCTBEHHBIM CUHTE3 T€Ha U KOHCTPYHUPOBAHUE
pexombunantHeix JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTuKeHUS U NMEPCHEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJOTMYECKHE M H3THYECKHE NpoOJIeMbl TE€HHOU
WHKECHEPUHU.

Menunuackue 6notexnosnoruu. [loctrenomuas nudposas meauiuaa. [1IP-nuarnoctuka.
MeTabo0MHBIN aHaTN3, TEHOLEHTPUYECKUI aHaIU3 MPOTEOMa YeJI0BEKa JJIsl OLEHKH COCTOSHHS
ero 3a0poBbs. Vcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-
OvoMH)KeHepust A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIMLMHCKUX TEXHOJOIHH,
CO3/IaHUsI KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJOTHM TpEXMEPHOro OWONPHUHTHUHrA WU
ckaddonauHra I penieHus 3aa4 nepcoHaTN3UPOBAHHON MEIUIIHBI.

Co3ngaHue BEKTOPHBIX BAaKIHUH C ILEIbl0 OOecrneyeHus KOMOMHHPOBAHHOM 3alUThl OT
Bo30yaureneir OPBU, ycranoBieHue MOJIEKYISpHBIX MeXaHU3MOB (yHkimoHupoBanus PHK-
COJIeprKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YEIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuuer u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «| '€HHas HHKEHEPUI».

JlaGopaTopHas padora «/I3yyeHne 00bEKTOB OMOTEXHOIOTUI».

IIpakTyeckas padora «lloayuyeHue MOJIOYHOKHUCIBIX TPOTYKTOBY.

JKCKypeus «bHoTeXHOIOrus — BayKHeHIIas NpOU3BOAUTENbHAS CUIIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJTIOIUOHHBIX MPeACTABJIEHUA B OM0JI0TUHT

OpomonmonHas Teopust Y. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHMU3MA. JKU3HB
U HayyHas aestenbHocTh Y. JlapBuHa.

JBwxymue cwibl 3BomouMd  BuAoB 1o Y. JlapBuHy (BbICOKas HMHTEHCUBHOCTh
pPa3MHOXXEHHUS OPraHW3MOB, HACJIEJCTBEHHAas HW3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAaHHUE,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cuaTeTHdecKoi Teopuu dBomtonuu (CTD). HelirpanbHas Teopust SBOJTIOINN.
CoBpeMeHHas 3BOJIIOIIMOHHAST OWOJIOTHS. 3HAYEHHE HBOJIFOIIMOHHOW TEOpHH B (pOpMHUpPOBAHUU
€CTEeCTBEHHO-HAYUYHON KapTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krobe, Y.
Hapsun, C. C. Yerepuxos, W. U. llImansrayzen, Ix. Xonaeitn, J. K. benses.

Tabmuuer u cxembl: «Cucrema xuBoi npuposl (nmo K. Jlunner)», «JlecTHuna KuBBIX
cymectB (mo Jlamapky)», «Mexanusm GOpPMUPOBAHUSA TMPHUCIOCOONCHUM y pacTeHUH U
#UBOTHBIX (110 Jlamapky)», «KapTa-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxonku Y.
Hapsunay, «®Dopmbl OoprOBI 3a cymiecTBoBaHue», «llopoasl romyoOeit», «MuoroooOpasue
KyIbTYpHBIX (popM KamycThl», «Ilopoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa3oBaHUsS HOBBIX



BujoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHHS JABIKYIIUX CHJI 3BOJIOLUNY», «OCHOBHbBIE
MIOJIOKEHHSI CUHTETUYECKOI TEOPUH IBOJIOLIUM.

Tema 2. Muxkpo3sBosaonus 4 e€¢ pe3yJbTaTbl

[omymsiust kKak sjaeMeHTapHas eAuHHUNA 3BOMIONMH. COBpEeMEHHBIE METOJIbl OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI MoNyssiuuid. Mi3menenue reHodoH1a MOMyIsIUY Kak
3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBICHHME. 3aKOH reHeTudeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble (DaKTOphl (ABIKYLIME CHJIBI) SBOMIONMH. MYTallMOHHBIM Ipolecc.
KomOunaTuBHass m3MeH4YHMBOCTH. Jlpeii TeHOB — cirydaiiHble HEHAINpPaBJICHHBIE W3MEHEHHUS
4acToT aiienei B momymsauusx. Oddext ocHoBaTens. Ipgexm OymviIOUHO20 20PAbILUKA.
CHuoicenue eeHemuuecko2o pasHooobpasus: npuuunvl u cieocmeus. Ilposenenue s¢hghexma
opetigha 2cenos 6 Oonvwux u marvlx nonyaayusx. Murpanuu. M3omsmus mOMymsiui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMojIoruueckas (penpoayKTUBHAS).

EctectBennslit oT60p — Hampapisiommid ¢akrtop 3Bomonud. DOopMbI €CTECTBEHHOTO
oTtOopa: ABMXKYUIMM, CTaOWIM3UPYIONINM, paspbiBatomuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HUKHOBEHHNE U 3BOJIOLUS COLIMAIBHOTO NTOBEACHUS JKUBOTHBIX.

[Iprcnoco0aeHHOCT, OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOIIOLUH. Bo3HHKHOBEHHE
IpUCIIOCOOIeHUH Yy opraHu3MoB. ApoMopdo3bl n uanoagantauuu. IIpumepsr npucrnocodbaeHu
y OpraHu3MoB: Mopdosoruueckue, GU3NOIOTHUYECKUE, OWOXUMUYECKUE, TOBEACHUECKHUE.
OTHOCUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumooOpazoBaHHe Kak pe3yabTaT MUKPO3BOJIIOLUU.
WM3onmsauuss — kimoueBoil  (axkrtop BupooOpasoBanus. I[lyTm M crmocoObl BHI00Opa30BaHMSA:
ajuionatpudeckoe (reorpaduyeckoe), CHUMMATpUYecKoe (IKOJIOTHYECKOE), «MTHOBEHHOEY
(monumuionan3anus, rudbpuanzanus). JmureabHOCTb HBOIIOIMOHHBIX TPOLIECCOB.

MexaHu3Mbl OPMHUPOBAHUST OHOIOTUIECKOTO pa3HO0Opa3usl.

Ponp  3BOMOLMOHHOM OuojorMM B pa3pabOTKe HAYYHBIX METOJOB COXPAHEHUS
61opa3HooOpazus. MUKPOIBOIIONUS MU KOIBOJIOLUS MMAapa3suTOB M UX X03s1€B. MeXaHU3MBbI
(hopMHUPOBaHHS YCTOWIMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanumn

IHoptpertsr: C. C. YUerBepukos, 3. Maiip.

Tabnuue! u cxembl: «MyTalmoHHAst ”3BMEHYUBOCThY, «[lomynsiiioHHas CTPYKTypa BUAAY,
«Cxema TmposiBICHHs 3akoHa Xapau—BaiinOepra», «JIBWKyImHe CHIBI  SBOJIOIHHY,
«OKOJOTHYEeCKass M30JALMs TOMYJIALUN CceBaHCKOM ¢openn», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI JaypcKoily, «IlomynsannoHHbIe BOJIHBI YMCICHHOCTH
XMITHUKOB U KepTB», «Cxema JIeHCTBUS eCTeCTBEHHOro otbopa», «Dopmbel OOpbOBI 32
CYILIIECTBOBAHUEY, «MHaycTpUaIbHBIN MEJIaHU3M, «Kussbie HCKOIIa€MBbIE»,
«IlokpoBUTENBCTBEHHAsT OKpacka XKHUBOTHBIX», «llpeaynpexnaromas oOKpacka MKHBOTHBIX),
«Puznonoruueckue agantanum», «IIprucnoco6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTDHY,
«Kpurepun Buna», «Bunel-noitHuku», «CTpykTypa Buza B mnpupoae», «CrnocoObl
BUiooOpa3oBanus», «leorpadpuyeckoe BHIOOOpazoBaHME TPEX BUAOB  JIAHABIILEHY,
«DKOJOTHYECKOE BHJI000pa3oBaHHe BHIOB CHUHUI, «llomummonnsl pactenuit», «KamycTHo-
peneyHbINA THOPUIT.

Ob6opynoBanue: repbapuy pacTeHHH, KOUIEKIIMUM HACEKOMBIX, dydesa NTHIl U 3Bepel ¢
MpUMEpaMU Pa3IMYHBIX MPHUCIIOCOOJICHUH, Yydena NTHIl U 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BHIOB, 00pa30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas padora «BrIsBIeHHE N3MEHUYNBOCTH y 0COOEH OJTHOTO BHIa».

Jlabopatopnass pabGora «lIpucrnocobieHuss OpraHM3MOB W HMX OTHOCUTEJbHAs
1eJIeCO00Pa3HOCTh.

JlaGopaTopHas padora «CpaBHeHHE BUJIOB 10 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3sBosionust U eé¢ pe3yJbTaThl



MeTtoabl u3ydeHust MakposBoitoluy. [laneonTonornueckue METoAbl U3y4eHUs IBOJIIOLIUU.
[lepexonnbie popmbl U GUITOTEHETUYECKUE PAIBI OPTAHU3MOB.

Bbuoreorpaduueckne meronsl uszydeHust somonuu. CpaBHeHue ¢uopbl u  (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue o6mactu 3emian. BUmbI-oHIEeMUKN U PETAKTHIL.

OMOPHOSIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHYECKHE METOJIbl M3YyYEHHS 3BOJIOLHH.
I'enernueckne MexXaHHW3Mbl 3BOJIOLMU OHTOTE€HE3a U MOSBICHMS SBOJIOIMOHHBIX HOBILECTB.
['omonoruuHele ¥ aHaIOTMYHBIE OpraHbl. PynrMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHeTHYeCKue, OHOXMMHUYECKHMe UM  MaTeMaTH4YeCKHe METOJIbl W3YyYeHHsS  HBOJIOILUH.
['omonornunsie reHsl. COBpeMEHHbBIE METO/IbI IOCTPOEHUS (PUIIOT€HETUYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIIOLINS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBWia) JBOMIOUWHU. [Ipumyun  cmeHvl  YHKYuULL.
HeobpatumocTs 3BOMIONIMK. AfanTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJTIOIIHH.

JdemoHcTpauuu

Ioptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mroiiep, 3. I'ekkensb.

Tabmump! U cxembl: «OUIOTCHETHUECKUN DS JIOMIAIN», «KAPXEONTEPUKC, «3BEpO3yOhIe
amepsl», «Crerouedans», «Punnoduter», «CeMeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3eminy, «/peiid koHTHHEHTOB», «PemukThl», «HavanbHble cTaguu SMOPHOHAIEHOTO
pa3BUTUSL  NO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  AHAJOTMYHBIE  OPTaHbI»,
«PynumenTs», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpBI YEIOBEKAa M IIUMIaH3e», «[ JIaBHBIE
HaIpaBJIEHUs BOJIIOLUNY, «OO0IIME 3aKOHOMEPHOCTH BOJIIOLIUN.

O6opynoBaHue: KOJUIGKIMH, TepOaphH, MYJSKH HCKOMAeMbIX OCTATKOB OpPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIUU
HaCEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunble TUmoTe3pl MpPOMCXOXKIEHUS >XKU3HU Ha 3emie. AOHOreHe3 W IMaHCIEepMHUS.
JloHayuHble TPEICTaBICHHUS O 3apOXKICHUU KXU3HU (KpealuoHHU3M). ['mmore3a MOCTOSIHHOTO
caM03apoXKIeHUs KU3HU U €€ onpoBepkeHue onsltamu @. Penu, JI. Cnamnanuanu, JI. Iacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHSI.

OcHoBHbIE ATanbl HeOpraHuueckoi sBomonuu. [InanerapHas (reosoruyeckas) YBOIIOLKS.
XuMHUecKasi HBOJIONMS. AOHOT€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
Onpir C. Mumnepa u I'. Opu. OOpa3oBanue noaumepoB u3 MoHoMepoB. KoanepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonnmeiHa, reHeTHdyeckas
runoreza I'. Mémnepa. Pubosumer (T. Yek) u rumote3za «mupa PHK» V. T'mnbGepra.
®dopmupoBaHue MeMOpaH U BOSHUKHOBEHHE MPOTOKIETKH.

HUctopus 3emnmm u Meroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
l'eoxpononoruss u e€ Meronbl. OTHOcUTENbHAassT U a0COJIIOTHAas  T€OXPOHOJIOTHS.
['eoxpoHONOrHyecKas mKaua: S0Hbl, 3Pbl, HEPHUOJBI, SITOXH.

HauanpHbie 3Tansl opranndeckoi 3Bosirouud. [logBiaeHre U 3BOJMIOLUS MEPBBIX KIETOK.
Opontonus Merabosiu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHbIE MHUKpPOOHBIE
OMOIUIEHKM KakK aHajlor mepBbIXx Ha 3emse cooOmiectB. Ctpomatonuthbl. [IpokapuoTsl u
JyKapUOTBHI.

[Ipoucxoxnenue sykapuoT (CUMOMOTreHe3). DBOJIIOIMOHHOE IMPOUCXOXKACHHE BHUPYCOB.
[IpoucxoxkneHne  MHOTOKJIETOYHBIX  OPraHM3MOB. BO3HMKHOBEHHWE  OCHOBHBIX  TIpyHIl
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl SBOJIONWHM BBICIIUX pacTeHui. OCHOBHBIE apoMop(o3bl pacTeHUM.
Beixong pactenmii Ha cymy. [losiBieHHe CHOpPOBBIX pacTeHMM W 3aBOEBaHME HMMH CYILU.
Cemennbie pactenus. [IpoucxokieHre BETKOBBIX PACTEHUH.

OcHoOBHbBIE 3Tallbl 3BOJIIOIMHU KUBOTHOrO MHUpa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
KHUBOTHBIC. J)KH3HBb B BOJIC. DBOJIOIMS TIO3BOHOYHBIX. [Iponcxoxaenne aMpuOuil M penTHIIHi.



[Ipoucxoxnenne miexkonuTaromux W nTull. [lpuHmun ximoueBoro apomopdosa. OcBoeHue
0€CT03BOHOYHBIMH U TO3BOHOYHBIMU KHUBOTHBIMU CYIIIH.

Pa3zButue xxu3HM Ha 3emiie 1O 3paM U Mepuoaam: apxe, MpoTepo30H, maneo30il, Me3030H,
KaitHo30#. OOmIas xapakTepUCTHKAa KIWMara M TeOJIOTHMYeCKuX TporeccoB. llosBienue u
paciBeT XapaKTEepHBIX OPTaHU3MOB. YTIIEOOpa3OBaHUE: €ro YCIOBUS U BIHMSHHE HAa Ta30BBIN
COCTaB aTMOC(epHI.

MaccoBble BBIMHpPaHUS — SKOJOTMUYECKHE KpU3UCHI mpouuioro. IlpuunHbl U cneacTBus
MacCOBBIX BbIMHpaHUil. COBpEMEHHBI SKOJOTHYECKH KpHU3HC, ero ocoOeHHocTH. [Ipobrnema
coxpaHeHus 0nopaszHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OopraHudeckoro mupa. [IpuHIunbl kiaccupuKalud OpraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[TopTpetsr: ®@. Penu, JI. Cnamnanuanu, JI. ITactep, M. . Meunukos, A. U. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumpt n cxembl: «Cxema ombita @. Peguy, «Cxema ombita JI. [lactepa mo u3ydeHuro
caMo3apoxaeHus ku3Hm», «Cxema omnbita C. Mumnepa, I'. FOpu», «9Tanbl HeopraHu4eckon
sBoonUny, «I'eoxpoHomoruueckas mikanay, «HauaapHble 3Tambl OPraHUYECKOW SBOJIOIHI,
«Cxema oOpa3zoBaHusi JYyKapHOoT NyTéM cuMOuoreHesa», «CucTemMa >KUBOM MPUPOIBIY,
«Ctpoenne  Bupyca», «ApoMop¢o3bl pacTeHui», «PuHHOPUTB), «OIHOKIETOYHBIE
BOJIOpOCINY, «MHOTOKJIETOUHbIE BOAOpocany», «Mxum», «IlanoporHukn», «l 0m0oceMeHHBbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHuil», «Cxema pa3BUTUA HKUBOTHOTO MHpPay,
«Apomopdo3sl KUBOTHBIX», «lIpocteitmumey», «Kumeunonomoctueiey, «llnockue uepBu»,
«YIIeHHUCTOHOTHEY, «PBIOEDY, «3eMHOBOIHEICY, «IIpecMmbIkaromuecs», «ITrney,
«Munexkonuraromue», «Pa3Buthe JKU3HM B apXeuMckou dpe», «Pa3Burhe KU3HM B
MPOTEPO30MCKON 3pen», «Pa3BuThe KU3HM B MAJICO30MCKOM 3pe», «Pa3BUTHE KHU3HU B
ME3030MCKOM 3pe», «Pa3BuTHE KW3HM B KalHO30MCKOW 3pe», «CoBpeMeHHass CcuCTEMa
OpPraHUYECKOI0 MUPaY.

O6opynoBanue: TepOapuM pPACTCHUH PaA3IIUMYHBIX OTEJIOB, KOJUICKIIUA HACEKOMBIX,
BJIQXKHBIE IIpenaparsl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX JKUBOTHBIX, Yyuyeja MTUIl U 3BEpel, KOJUJIEKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX
HCKOITAeMBIX, MYJISKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas sgaboparopuas padora «MoaenupoBanue onbiToB Muminepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHMYeCKHX COCTUHEHHH B IEPBUYHON aTMochepey.

JlabopaTtopuasi paGora «l3yuyeHWe W ONUCAHUE HMCKOMAEMBbIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnyeckas padora «M3yueHue ocoOEHHOCTEN CTPOEHMUS PACTEHUH pa3HbIX
OTJZIETIOBY.

IIpakTnyeckas padora «/3yyeHne ocoOEHHOCTEH CTPOCHHS MO3BOHOUHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPONOIreHe3

Pa3zgensl u 3anaun aHTpONONIOruu. MeTo bl aHTPONOJIOTUH.

CraHOBJIEHHE MPEJICTABICHUN O MPOUCXOXKIACHUU 4YeJOBEeKa. PenurunosHbie BO33peHMUS.
CoBpeMeHHbIE HAyYHBIE TEOPHUH.

CxoacTBO yenoBeka € KUBOTHBIMH. (CHCTEMaTH4YECKOE IIOJIOKEHUE YeJIOBEKa.
CBuzeTenbCcTBa CXOJACTBA UEJIOBEKAa C IKUBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHIECKHE,
sMOpuosornyeckue, (HU3N0IOro-OMoXUMHUECKHe, TMoBefeHueckne. OTIMuYMs YelnoBeKa OT
KUBOTHBIX. [IpAMOX0KI€HHE M KOMILUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta ¥ BTOPOIl CUTHAJIbHON CUCTEMBI.

JBwkymue  cunbl  (pakToppl)  aHTpOIOTeHe3a:  OWOJIOTMYECKHE,  COIMAJIbHEBIC.
CooTHolIeHre OMOJIOTHYECKUX U COLUATBHBIX (DaKTOPOB B aHTPOIIOTEHESE.



OcHoBHbIE CTaaUU aHTpoIoreHesa. PanHue yenoBekooOpa3Hble 00€3bsiHBI (IPOKOHCYIIbI)
Y paHHHUE MOHTUBI — OOIIKE MPEAKU YeIOBEKOOOPA3HBIX 00€3bsiH U MI0Jei. ABCTPAJIONUTEKHA —
JIBYHOTME TPEIKU Jroaei. YeloBeK yMelbld, MEepBbIe U3rOTOBJIEHUS OpyAud Tpyna. YenoBek
MPSIMOXOJAIIMI U NEPBBIN BBIXOJ Jtojiel 3a mpezensl Adpuku. Yenosek reinensOeprekuii —
00U MpeoK HeaHIepPTAIbCKOT0 YeIOBeKa U YeJIOBEeKa pa3yMHOro. YenoBek HeaH1epTanbCKUi
KaK BHJ JIIOJEH XOJOJHOro KiMMara. YelloBeK pasyMHBIH COBPEMEHHOTO THUIIA, JEHUCOBCKHN
YeJIoBEK, OCBOGHHE KOHTMHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u manaeoreHOMHKa.

DBOJIIOLIUS COBPEMEHHOI0 uelloBeka. EcTecTBeHHBIH OTOOp B MOMYNALMAX YEJIOBEKa.
MyTanuoHHbI# nporiece U momuMopdusM. [lonysroHHbIe BONHEL, Apeiid reHOB, MUTPALUS H
«3(hdexT ocHOBaTENA» B MOMYJIAUIX COBPEMEHHOT'O YeIIOBEKA.

Uenoseueckue packl. [lonsitue o pace. boinbiue pacel: eBporeouHas (eBpasuiickas),
aBCTpaJIO-HErpouIHAs (PKBATOPHAIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
IyTH pacceleHusi ueJoBeKka 1o IulaHere. EauHCTBO 4enoBeueckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpHCIOCOOJIEHHOCTh 4YeJOBEeKa K  Pa3sHBIM  YCIOBHUSM
OKpyXarolien cpeabl. Biusinue reorpaduueckoi cpenbl U japeiida reHoB Ha MOPQOJIOTUIO U
(U3MOIOTHIO YeIOBEKA.

MexaucuurinHapabple MeToAbl B (pu3nueckoid  (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASI ~ @HTPOMOJIOTHA M MAJCOAHTPOIOJIOTHSl  YEJIOBEUYECKUX  MOMYJISLHUM.
buocoumaneHple  uccieqoBaHMs — NpUpPOAbI  uenoBeka.  MccienoBaHue — KO3BOJIIOLUU
OMOJOrMYECKOr0 U COLUAIBHOIO B YEJIOBEKE.

JdemoHcTpauuu

Iloprpersr: Y. apsun, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmumplt u  cxembl: «MeToabsl aHTpONOJIOTHH», <« OJIOBHOW MO3T  YeJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKeNneT 4eloBeKa M CKeNeT IMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBHKyIlME€ CHUJIBI aQHTPONOIrEeHe3a», «OBOJIOLUOHHOE JpPEBO YEJIOBEKay,
«ABcTpasionurek», «Henoek ymensiin», «HenoBek npsaMoxoaamuiny, «J[eHUCOBCKHI 4eT0BEK»
«Heanpepranbup», «KpomanboHLB», «llpenkn udenoBekay», «IOTambl 3BOIIOLNUM YEIOBEKay,
«Pacspl yenosekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTEH, MPeIMETOB MaTepUaIbHON KYJIbTYphl MPEIKOB
yenoBeka, penpoaykuuu (Qpororpaduu) KapTuH ¢ MHQOIOTMYECKUMH U OubIeickuMu
CIOXKETaMH MPOUCXOXKACHHS YesloBeKa, pororpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKeJIeT YEJIOBEKa, MOJIEIb Yepena 4YejIoBeKa M Yepena IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEeKa U
KHMCTH IIMMIIaH3€, MOJIENIN TOPCA MIPEAKOB YEJIOBEKA.

JlabopaTopnasi padora «M3yueHune OCOOEHHOCTEH CTPOCHHs CKeJleTa 4YeJIOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3ydyeHne 3K0I0rMYECKUX aJanTallMi YEIOBEKay.

Tema 6. OJxojorussi — Hayka 0 B3aUMOOTHOLIEHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CHCTEM € OKpY KaloLen cpeaoi

3apoxaeHue W pasBuTHEe dSKojoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazaensl u 3amaun skojoruu. CBsi3b
9KOJIOTMHM C APYTUMHU HayKaMH.

Metoapl skonoruu. IloneBbie HaOMIOAEHUSA. DKCIEPUMEHTHl B 3KOJOTHUHU: MPUPOJHBIE U
naboparopubsie. MoenupoBanue B 3KOJOTUU. MOHUTOPUHT OKPY>KaIOLIEH Cpebl: JIOKaIbHBIH,
PETHOHANTBHBIN U TI00ATBHBII.

3HAaYeHUE DKOJOIMYECKHX 3HAHUM Ul YEJOBEKA. JKOJOIMYECKOEe MHUPOBO33PEHHME Kak
OCHOBa CBA3€il uesoBeuecTBa ¢ MNpuponod. dopMmupoBaHHE 3KOJOTHYECKOH KYJIBTYphl H
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanumn

Ioptpetsl: A. 'ym6omabar, K. @. Pynse, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.



Tabmumpl 1 cxembl: «Pa3nensl skom0orumy, «MeToasl dKoIoruny», «Cxema MOHMTOPHHTA
OKPY’KaIOILEH Cpeab».

JlabopatopHasi pabora «/3yueHrne METO0B 3KOJIOTMUECKUX HCCIICIOBAHUMY.

Tema 7. Opranusmsl u cpeia 00UTaHUSA

Okonorudyeckre (GakToppl M 3aKOHOMEpPHOCTM uX JeHctBua. Knaccudukanums
9KOJIOTMUECKUX  (akTopoB: abuoThyeckue, OuoOTHUECKHE, aHTpomnoreHuole. OOmue
3aKOHOMEPHOCTHU JEHCTBUA dKoJornueckux (haktopos. [Ipasuino muanmyma (K. [lnpenrens, 1O.
JIn6ux). TonepaHTHOCTb. DBPHUOUOHTHBIE M CTEHOOMOHTHbIE OPraHU3MBI.

Abuotnyeckue (paktopel. CBET KaK SKOJOTHUECKUN (akTop. JeHCTBHE pa3HBIX Y4aCTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYIIbl PACTEHUH U MKUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUrHaibHast poJib cBeTa. doTonepruoansm.

Temneparypa kak skojorudeckuil ¢akrop. /JleficTBue TemmnepaTtypbl Ha OpPraHU3MBI.
[loiikuoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocts Kak skojoruueckuii ¢akrop. IlpucnocoOnenuss pacteHU K Moaaep KaHUIO
BogHOTO Oanmanca. Kimaccudukanust pacteHuid 1Mo OTHOIIEHWI0O K Boxe. [IpucmocobiieHus
YKUBOTHBIX K HU3MEHEHHIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HAa3€MHO-BO3/yIIHAas, MOYBEHHAs, IJyOWHHAas
MO/NOYBEHHAs, BHYTpHOpPraHu3MeHHas. PU3MKO-XMMHUYECKHEe OCOOCHHOCTH Cpell OOWTaHus
opranu3MoB. [Ipucnoco0aeHns opraHu3MoB K KH3HH B pa3HbIX Cpeliax.

buonoruueckue putmel. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHbBIE U TOAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTH OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. Ilonstie o >xuzHeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMil: NepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpaBbl, OJIHOJIETHHE TpPAaBBHI.
KuznenHnole QOpPMBI KUBOTHBIX: THAPOOMOHTBI, TE€OOHOHTHI, a’poOHOHTHL. (OcoOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue  Qakropel. Buabpl OHMOTHYECKHMX  B3aUMOJEWUCTBUN:  KOHKYPEHIIMS,
XMIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepaius, MyTyajanu3M, KOMMEHCAIN3M
(kBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3amMomeicTBUS — (TONHUYECKHE,
dbopuueckue, padbpuueckne). 3HaueHHEe OMOTHYCCKUX B3aMMOJCHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MoOB B cpejie ooutanus. [IpuHIUI KOHKYPEHTHOTO UCKIIFOUEHUS.

JdemMoHcTpanuu

Tabnumer u cxeMbl: «Ikonorudeckue GpaxTopsn», «CBETOBON CIEKTP», «IKOIOTUUECKUE
I'PYNIbl )KUBOTHBIX 110 OTHOLIEHHIO K CBETY», «TEIIOKPOBHBIE KUBOTHBIEY, «X0JI0IHOKPOBHbIE
KHUBOTHBIEY», «DHU3UOIOTUYECKUE aJanTallud >KUBOTHBIX», «Cpeabl OOMTaHMS OPraHU3MOBY,
«buonornyeckue puTMbl», «OKu3HeHHbIe POPMBI pacTeHUI», «Kn3HEHHBIE (POPMBI KUBOTHBIXY,
«JKocHucTeEMa MIMPOKOIMCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOMHOro Jiecay, «llemu nurtanusy,
«XwumanuectBoy, «Ilapasutuszmy», «Konkypenmms», «Cumonosy, «KommeHcamuzmy.

O6opynoBanue: repbapuu pacTeHU H >KUBOTHBIX, MIPUCIOCOOJCHHBIX K BIUSHUIO
pPa3IMYHBIX  JIKOJIOTHYECKUX  (PAKTOpPOB, TepOapuu  CBETOJNIOOUBBIX, TEHETIOOWMBBIX U
TEHEBBIHOCJIMBBIX PACTEHHI, CBETONIOOMBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIHBBIE KOMHATHBIE
pactenusi, repOapud W KOJUIKIIMU TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHui, 4Yydena MNTUL M 3Bepel, repdapuu pacTeHH, OTHOCSIIMXCS K Trurpodpuram,
KcepopuTam, Me30(UTaM, KOMHATHBIE PACTEHHUS MAHHBIX TPYMI, KOJUICKIMH >KUBOTHBIX,
OOHUTAIOIIMX B Pa3HBIX cpeaax, repOapuu W KOJUICKIMU PACTEHUH M KMBOTHBIX, 00JIaTaIONINX
yepTaMyd MPUCIIOCOOTEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUIGKIIUM PACTEeHUH M JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUIEKLIMHU >KUBOTHBIX,
YUYaCTBYIOIIMX B pa3INYHbIX OMOTHUUECKHUX B3aUMOAECHCTBUSIX.

JlabopaTopHasi pa6ora «BrIsBieHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHHIO CBETaY.

JlaGopaTopHasi paGora «BplIiBIeHHE NPUCTOCOONEHUN OPraHU3MOB K BIHSHHUIO
TEMIEPATYPHI».



JlabopaTopnasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MeECT
oOUTaHUS.

Tema 8. Iko/10rusi BUI0B M NOMYJIAIMI

DKOJIOTHYECKHE XaPaKTePUCTUKH Tomyssiiuu. [lomymsiiust kak Ouojornyeckas CUCTeMa.
Ponbp HeomgHOpogHOCTH cpenbl, (U3MUYECKUX OaphepoB W OCOOEHHOCTEH OMONOTHH BUAOB B
(hopMUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYPHI OnyJisuii. OCHOBHBIE MTOKA3aTEIH MOMYIISIIIUH:
YUCJIEHHOCTbh, IJIOTHOCTh, BO3pPAaCTHAas M IMOJIOBAsl CTPYKTYpPa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

DKoJioruueckasi CTpykTypa monyisuuu. OIeHKa YUCICHHOCTH MOMYJSIuu. JlnHaMuka
NonyJsiuuu U €€ peryisauus. buornueckuil noteHuMan nonyaauuu. MoaenupoBaHue TUHAMHUKA
nonymsiuud. Kpusble pocta uuciaeHHoctu mnonyisuuu. Kpusble BbDKUBaHUS. Perymsnus
YUCJICHHOCTH TOMYJSAIHUA: POJib (AKTOPOB, 3aBUCSIIMX W HE 3aBHCSIIMX OT IUIOTHOCTH.
DKoJIorH4ecKue cTparerun BusoB (I- u K-ctparerun).

[MonsitTue 00 »dKonormueckoi Humie Buga. Mectoobutanue. MHoOromMepHass MOJAEIb
skonornyeckord Humm JIx.M. XatumHcona. Pa3mepsl skonorndeckor HumM. [loreHnnaneHas u
peanu30BaHHAs HUILIU.

Bua kak cucrema nomynsuuil. Apeansl BUAOB. BUIBI M MX JKM3HEHHBIE CTPATETHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEJICHUSI M MUTpAMil KUBOTHBIX. buojoruyeckue WHBA3UU
qy>KEPOJIHBIX BHJIOB.

JdemoHcTpauuu

IToprper: Ix. M. XaTunHCOH.

Tabnuipl 1 CXeMbl: «DKOJIOTHIYECKUE XapaKTePUCTUKH oMy sy, «IIpoctpancTBenHast
CTpPYKTypa mnonyinsiuuun», «Bo3pacTHble mnupaMuasl nomyssiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IMYHBIMH OpraHuzMammuy, «Monenb skomoruueckor Hummu Jx. U.
XaTyuHCOHA.

O6opynoBanue: repOapuu pacTeHHA, KOJJIEKIIUU )KUBOTHBIX.

JlabopaTtopHnasi pa6ora «[IpucrnocoOneHus ceMsiH paCTeHHI K pacCeICHUIOY.

Tema 9. Jkos10rust cood1IECTB. IKOJIOrHYECKHE CUCTEMBI.

CooOrmiecTBa opraHu3MoB. buoneHos u ero crpykrypa. CBs3u Mexay OpraHU3MaMu B
OuoueHo3se.

OxocuctemMa Kak OTKpeiTas cuctema (A. k. Tencnum). DyHKIMOHAIBHBIE OJOKH
OpPTaHW3MOB B IKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTHI, PEAYIEHTHL. Tpoduyeckue ypoOBHHU.
Tpoduyeckue nenu u cetu. Aduotudeckue 00ku 3kocucteM. [TouBbI U WIIBI B HKOCUCTEMAX.
KpyroBoport BeiecTB 1 MOTOK SJHEPTHH B 3KOCUCTEME.

OcHOBHBIE TTOKa3aTeJIM IKOCUCTEMBI. bruomacca u mpoayKIus. DKOJIOTHYECKUE TUPAMUIBI
qyuces, OMOMacChl M SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccud. [lepBHUHbIE W BTOPUYHBIE CYKIIECCHUM M WX
OpUYUHBL.  AHTpPOTIOTEHHBbIE BO3ACHCTBUA Ha cykueccud. KimmakcHoe —cOOOIIECTBO.
buopasnoobpasue u mosHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcCUCmeMbl 03ép U pek. DKocucmemvl MOpeli U OKeaHos.
Orocucmemvt myHOp, 1€C08, cmeneti, NyCMblHb.

AHTpOTIOrE€HHbIE  3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznuuus wmexny
AHTPOIIOI€HHBIMH U PUPOIHBIMU YIKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u dayHa.
CunaHTpOonu3amusi TropoJcKkoi (ayHbl. buonmormueckoe W XO3SHCTBEHHOE 3HAYCHHE
arpod’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUN  OpPraHU3MOB B
aKocucTeMax. Ponb kackaonoeo s¢hghekma u 6u008-30upuramopos (Kiouesvlx 6udos) 6



@yHkyuonuposanuu  sxocucmem. lIlepeHoC dHEpPruM W  BEUIECTB MEXKIYy CMEKHBIMU
9KOCUCTEMaMH. YCTOMYMBOCTH OpPraHW3MOB, TOMYMSALUUNA U OKOCUCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICHCTBUH.

Mexanusmbl  68030eticmeus — 3a2psA3HEHUU  PA3HLIX MUNO8 HA  CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM, NORYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOB8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030elicmeusi. MeTo0I0oTHs MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOMOTEHHBIX IKOCHUCTEM.

JdemoncTpanuu

[optper: A. JIx. Tencau.

Tabnuuet u cxeMbl: «CTpykTypa OHOLIEHO3a», «DKOCHUCTEMA HIUPOKOINCTBEHHOTO JIECa,
«JKocucTeMa XBOHHOTO Jeca», «DyHKIMOHAIBHBIE TPYMIbl OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopor BemiectTB B dKkocucteme», «llemm mmranms (mactOuiHas, JAETPUTHAS)Y,
«DKoNoruyecKas mupamua yucen, « IKoJoruueckas nupamuaa 6MoMaccel», « IKOJIOrudecKast
nupampa sHeprum», «OO0pasoBanue Oomnota», «l[lepBuuHas cykueccus», «BoccraHoBieHHE
Jgeca moclie moxapa», «IDKOocHUCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IMOTOK
SHEpruu B arporeHose», «I[Ipumeps! ypooakocuctem».

O6opynoBanue: repOapul pacTeHU, KOJUICKIIMM HACEKOMBIX, uydyesna NTHI[ U 3BEpeH,
repOapuu KyJIbTYpHBIX U JUKOPACTYIIMX PACTEHUMN, aKBAPHUYM KaK MOJENb IKOCHCTEMBI.

IIpakTnyeckas padora «/3yyenue u onucanue ypoo3KOCHUCTEMBDY.

JlabopaTtopHnasi padora «/3yueHre pazHOOOpa3us MEJIKUX TTOUBCHHBIX WICHHUCTOHOTHX B
Pa3HBIX HIKOCUCTEMAX).

IKCKYypeus «IKCKypcusi B TUIIUYHBIA OHOreoreHo3 (B ayopaBy, Oepes3HsK, elIbHUK, Ha
CYXOJIOJIbHBIM UM IOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKypeHs «IKCKYpCUs B arpOIKOCHCTEMY (Ha MOJIe WU B TEITUYHOE XO31CTBO)».

Tema 10. Buocdepa — riiodasbHast IkocucTEMA

buocdepa — oOmieruianerapuas o0oyiouka 3eMild, I/I€ CYHIECTBYET WJIM CYIIECTBOBAJa
*u3Hb. PazButue npencrasnenuii o Ouochepe B tpynax 2. 3rocca. Yuenue B. . Bepnaackoro o
onocdepe. O6mactu 6mocdeps! u e€ cocras. KuBoe BemecTBo OHocheps! 1 ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Onochepsl. OcobernHocTn O6uocheprl Kak ri100ambpHOM
skocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects U
OroreoXxuMuUecKe UKLl (yrieposa, a3ora). PUTMuuHOCTh siBIEHUH B Onocdepe.

3oHanbHOCTH Ouochepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHIpA, XBOIHbBIE
Jeca, CMEIIaHHbIe M HIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHbI, IyCThIHU, TPOIIUYECKHE Jieca,
BBICOKOTOPBs. KiuMar, pacTUTENbHBINA 1 KUBOTHBIM MUP OMOMOB CYIITH.

Ctpyktypa ¥ (GYHKIUS JKUBBIX CHCTEM, OIICHKA HX PECYpPCHOTO IMOTEHIHAala |
O6rocepHbIX PYHKITHIA.

JdemMoHcTpanun

Iloptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmumpt u cxemsl: «['eochepst 3emmn», «KpyroopoT azora B npupojae», «Kpyrosopot
yriaepojaa B mpupone», «KpyroBopor kuciopona B mpupojie», «KpyroBopoT BoJbl B IPUPOAEH,
«OcHoBHBIE Omombl cymmy», «Knumatuueckue mosica 3emmm», «TyHapa», «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBeHHbit necy, «Ctenb», «CaBaHHa», «IlycThIHY,
«Tpornuueckuii necy.

Oo6opynoBanue: repOapuu pacCTCHH pa3HbIX OMOMOB, KOJUICKIIUH KHUBOTHBIX.

Tema 11. YestioBek M OKpY:Kamomias cpeaa

DKoJlorH4Yeckre KpH3UChl M UX NpuuMHBL. Bo3nelicTBue dYenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOW cpeabl. Oxpana
BOJIHBIX pecypcoB. Pazpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. I3MeHeHue kiumara.

AHTpONIOTEHHOE BO3JCHCTBHE HA pACTUTENbHBIH W JKUBOTHBIA Mup. OxpaHa
PaCTUTENEHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPHUHIUIIBI OXpaHbl PUpPoAbl. KpacHble KHHUTH.



Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranndeckue caapl U 300JI0THYECKUC
HapKH.

OcHOBHbIC TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA M MPUpOAbl. PamronansHoe
MPUPOJOTIONB30BAaHUE M COXpaHEHHWE OMOJIOTHYeCKOoro pasHooOpasus 3emmm. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX HKOJIOTHUECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpPH3HUCa
Y €ro BEPOSTHBIE TIOCIIECTBHUA.

Pa3BuTHe METOJOB MOHMTOPHUHIA DPAa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnvle uccredosanus nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCHOCOOHOU
9Hepeemuke. buonocuueckoe pasnoobpasue u ouopecypcvl. Hayuonanvhvie ungopmayuortvie
cucmemvl, obecneuusaroujue 00CmMyn K UHGopmMayuu no COCMOSHUIO OMOENbHbIX 6U008 U
akocucmem. OCHOBbL IKOpeabUNUMAYUU IKOCUCTHEM U CNOC0008 BOPbOLL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JdemoHcTpauuu

Tabmuubl u  cxembl: «3arpsizHeHHEe aTMoc(epb», «3arpsizHEHHEe THIPOCchephD»,
«3arpszHeHue mouBbl», «llapHukoBeii  3ddexkr», «Ocobo oxpaHsemMble MPUPOIHBIE
TeppuUTOpUNY, «MOAENTHN YIPABIIEMOT0 MUPAY.

Ob6opynoBanue: ¢otorpadhud OXpaHAEMBIX pPACTEHUH U IKUBOTHBIX KpacHOW KHHTH
Poccuiickoit denepanuu, KpacHoil KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JJUUYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycraHaBiuMBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHHUS OOy4YarOIMIMMUCS
MporpaMM CpeIHEro o0Iero 00pa3oBaHus: TUYHOCTHBIC, METANIPEMETHBIC U MPEMETHBIC.

B cTpykType NUYHOCTHBIX Pe3ylbTaTOB OCBOCHUS MPOTPaMMbl MO OMOJOTHH BbIIEICHBI
CIICIYIOIIME  COCTaBIIAIONIME: OCO3HAHWE OOYYAIOIIMMHUCS  POCCHHUCKOW  TpaKTaHCKOM
WJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSTEIHPHOCTH WU CaMOOMPENEICHUIO,
Haiuyue momusayuu K OOyYeHHI0O OWOJNOTHH, yYeleHanpasiieHHoe pazeumiue BHYTPEHHHUX
yOeXICHHI IMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH W MCTOPUUYCCKUX TPATUIMA Pa3BUTHS
OMOJIOTHYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYAIONTUXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAaMH, MPHUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO  00pa3oBaHUsA, HAIuyue  NPABOCO3HAHUSA  DKOJOTUYECKOHW  KYJIBTYPBHI,
CNOCOOHOCMU CMABUMD TIETTA U CTPOUTD KU3HCHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yAbTATHl OCBOCHHUS MPOTPAMMBI 10 OHOJIOTHH JTOCTHUTAIOTCS B CIHHCTBE
y4eOHON M BOCTHUTATEIBHON ACATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHHUCKUMHU
COITMOKYJBTYPHBIMHA, HCTOPUICCKUMH U JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMH B
oOmIecTBe TpaBWJIaMU W HOPMaMHd TOBEACHHS M CIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEU MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YB)KEHHUS K 3aKOHY U IPABOIMOPSIKY, YEIOBEKY TpyJda U CTapuieMy MOKOJIEHHUIO, B3aHMHOTO
yBaXEHUS, OEpeHOr0  OTHOLIEHHUS K  KYyJbTYpHOMY  HACIEIUI0 U  TPaJAUIUsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit @eaepaiiuu, MpUpoe U OKPYKAIOLIEH cpelie.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeamera «bHoIorus» JOMKHBI OTPaKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3UIMEeN JMYHOCTH, CHUCTEMON I[IEHHOCTHBIX OpHWEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXICHMIA, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIICKOTO  OOIIecTBa,
pacmupeHne KU3HEHHOTO OMBbITa M OIbITa ACITEIHPHOCTH B MPOIECCE peaTn3alid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEILHOM IEATCIILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHUS:



c(OpPMUPOBAHHOCTh TIPAXKIAHCKOM MO3MIMH  OO0ydaloIlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCHICKOT0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX TIpaB M OOS3aHHOCTEW, YBa)KEHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AEATETBHOCTH NPU CO3JaHUU YUeOHBIX MPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENbHBIX 3a/1a4, BHIITOJHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO [0 OTHOIICHHIO K SIBICHUSAM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHME yUYUThIBAaTb B  CBOMX JIEUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJCH ¢ pa3HBIMU YOSKIECHUSMU, KYIbTYPHBIMU IIEHHOCTSIMU M COIIHAJIbHBIM
I0JIOKEHUEM;

TFOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATEJIbHBIX W MCCIIEIOBATEIbCKUX 3aJay, YBaXXUTEJIBHOIO OTHOLIEHHUS K MHEHHUIO
OIIITOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OUOIOTHYECKOTO CO/ICPIKaHMUS,

TOTOBHOCTh K T'YMaHUTApHOMN U BOJOHTEPCKON JESTEIbHOCTH;

2) NATPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UIEHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HAapoJay, YyBCTBa OTBETCTBEHHOCTH Iepes PoanHOM, ropoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSALLEE MHOIOHALIMOHAILHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJAHOMY HACJIEIUI0 U MaMITHUKaM IPUPOJIbI,
JOCTH>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CHOCOOHOCTh OIICHMBATh BKJIAJ| POCCHUMCKHX YUEHBIX B CTAHOBJICHHE W PA3BUTHUE
O1OoJI0TUY, TOHUMAaHMsI 3HAaY€HHs OMOJIOTHH B MIO3HAHWU 3aKOHOB IPUPO/IbL, B KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHas yoe:KIEHHOCTh, TOTOBHOCTH K CITyEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUIICKOTO HAPO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBE/ICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYalMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pOAMTENSAM, CO3AAHMIO CEMBM Ha OCHOBE
OCO3HAHHOTO MPUHATHSA LIEHHOCTEW CEMENHON >KM3HU B COOTBETCTBUU C TPAJULUSIMH HapOJOB
Poccuu;

4) 3cTEeTUYEeCKOr0 BOCIUTAHMSI:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHHME SMOILIMOHAIBHOTO BO3AEHCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHE HPOSBIATH
KauecTBa TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHMA  KYJBTYPbl  310POBbS W
IMOLMOHAJIBHOIO 0J1Ar OOy UM S:

MIOHMMaHKE U peayn3anus 340poBoro u 0ezomacHoro odpasa *HU3HH (340POBOE MUTAHHUE,
coOJIoieHHe TUTHEHUYECKHUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynasipHass (u3MuUecKash aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY U ICUXUUYECKOMY 3/10pPOBBIO;

NMOHMMAaHHME LEHHOCTH TMPAaBWJI WHAMBHAYAJIBHOTO M KOJUIEKTMBHOIO 0€301acHOro
MOBEICHUS B CUTYallUsIX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;



OCO3HAHUE TOCJIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHHS aIKOTOJIS,
HApKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTb K aKTUBHOM JAESATEIBbHOCTH TEXHOJIOTMUECKON U COLMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBIMIOJHSATH — TaKyr
NEATEIIbHOCTB;

HWHTEpEC K pa3iuuHbIM cdepaM MpodecCHOHAIBHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHEIN BEIOOpP OymyIiel mpoheccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOPa30BaHHMIO U CaMOOOpPA30BaHUIO HA MPOTSIKEHUHM BCEi
KU3HH,

7) 3KO0JIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTHUYECKH 11e1ec000pa3Hoe OTHOIICHHUE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBAHUSI;

TIOBBIIICHHE YPOBHS SKOJOTHMUYECKOW KYJIBTYphI: NMPUOOPETCHHE ONBITa TUIAHUPOBAHHS
MOCTYTIKOB M OLIEHKU UX BO3MOKHBIX MOCIEICTBUN JUIsl OKPYKAIOILIEH CpeIbl;

OCO3HAHUE TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH UCTOJB30BaTh MpUOOpETaeMble MPU U3YUYEHUU OMOJIOTHM 3HAHUS M YMEHUS
MpU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJONOIH30BAHIEM (COOTIOICHHE
MpaBWI MOBEACHUS B MPUPOJE, HAMPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, OMOChEpPHI);

AKTUBHOE HEINPUATHE JNCUCTBUM, NMPUHOCAIIMX BpEI OKPYXKAIOIIEH HPUPOJHON CpeEXE,
yMEHHUE MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATh HX;

HAJIMYKAE PA3ZBUTOrO SKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
NEATEIbHOCTU  SKOJOTMYECKOW  HAIpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMH B
M03HABATENbHOW, KOMMYHUKATHUBHOW M COLMAJIbHON MpakTUKE, TOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOU IEATETbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSI HAayKM © OOIICCTBEHHOW TMpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTEe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YATATEILCKON KYJIBTYPBI KaK CPEICTBA B3AUMOIECHCTBUS
MEKIy JIFOJIbMH U ITO3HAHUS MUDA;

MOHMMAaHHUEe creuru(UKH OUOJIOTMM KaK HAayKH, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
palMOHAIBFHOTO HAYYHOT'O MBIIUICHUSI, CO3/IaHUH LIETTOCTHOT'O MPEACTABICHHS 00 OKPYKaIOIIEeM
MHpEe KaK O €JMHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B IMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MPoOIeM COXpaHEHHUsI IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUYMMOCTH OHOJIOTHH JJI1 COBPEMEHHOW IUBUIIM3AIMHU: 00eCTIeUeHHUs
HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BBIXO/IAa U3 TIIOOATBHBIX
9KOJIOTUYECKHUX MPOOJIeM U 00eCTICUeHHS TIepeXx0/ia K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATBHOMY
HCIIOJIb30BAaHHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYECHUU OMOJIOTUYECKUX 3HAHWMA B IIEJIAX MOBBIIICHHS OOMICH
KYJIbTYpbI, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIBHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOi TpU U3Y4EeHUH OHOJIOTHH;

MMOHUMAHHUE CYIIHOCTU METOJIOB IIO3HAHMS, HUCIIOJIB3YeMBbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTM HCIIOJIB30BAaTh TIOJyyaeMble 3HAHUS [JIs aHajdu3a U OOBSCHEHWS SBICHUI
OKPYKAIOIIET0 MHUpPa M MPOUCXOASAIIUX B HEM W3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHBIE



3aKIIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOIIUXCA AOAaHHBIX C MLCJIIBIO IMOJTYYCHUA
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIBb30BATh OHOJOTMYECKHE 3HAHUS JUIl PEIICHHS
HpO6HeM B pCAJIbHBIX XU3HCHHBIX CUTYyalluAX;

OCO3HaHME IIEHHOCTU HAayYHOU JIE€ATEJIbHOCTH, TOTOBHOCTh OCYILECTBIIATH NMPOEKTHYIO U
HCCIEN0BATEIBCKYIO NEATEIILHOCTh HHIANBUNYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HaHMM MO OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATbDI

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHHUS y4eOHOTOo mpeamera «BHONOTHS» BKIIOYAIOT:
3HauYUMBbIe JUISI  (OPMHPOBAHUS  MHPOBO33PEHHSI  OOYYAIOIIUXCS  MEXKIUCHUILIMHAPHBIE
(MEXIIpeIMETHBIC) OOIIIEHAYYHBIE TIOHATHS, OTPAXKAIOIIHE [IEJTOCTHOCTh HAYYHOW KapTUHBI MHPa
U crienu(UKy METO/I0B MO3HAHMS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIHs,
SIBJICHUE, MPOLIECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICOBaHKMe, HAOIIOJICHUE, M3MEPEHUE, SKCIICPUMEHT H JIPYTHE); YHHBEpCAIbHBIC
yueOHbIe JeHCTBUS (TMO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ECIEUNBAIOIINE
(dhopMupoBaHre (QyHKIMOHAIBHON T'PAMOTHOCTH U COIMAIBHOW KOMIIETCHIIMH OOYYaroIIuXCs;
CIOCOOHOCTH 00y4Jaronmxcst HCII0Ih30BaTh OCBOCHHBIC MEXIUCITUTITHHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS M YHUBEpCalbHbIE YyueOHbIe ACHCTBHS B TO3HABATENBHOW U
COLIMAJIbHON ITPAKTHKE.

B pesynprare usydeHuss OWOJOTMM Ha YpPOBHE CpEAHETO OOIIEro OOpa3oBaHUS Y
oOyuatomerocss Oynyr chopMHUpOBaHBI MMO3HABATEIbHBIE YHUBEpCAIbHBIC ydeOHbBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JICWCTBUS, PETYIATUBHBIC YHHBEPCAILHBIC
yueOHbIe AeMCTBUSI, COBMECTHAS IEATEIBHOCTD.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS IMPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUs
JTOJIKHBI OTPaXKaTh:

OBy1ajeHNe YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHE JAeHCTBHS:

CaMOCTOSITENIEHO (hOpMyITHpOBaTh M aKTyadU3WpOBaTh NPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUHM 3HAHWW TMPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMs), PACKpPbIBATh CMBICT OHOJIOTHYECKHUX
MOHATHH (BBIIETATH UX XapaKTEepPHbIC IPU3HAKY, YCTAHABIUBATH CBSA3H C IPYTUMHU MOHATHIMH);

OTIPE/ICIIATh e JIeATEIhbHOCTH, 3a7aBas TapaMeTpbl U KPUTEPUU UX JIOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTAThI IEATEILHOCTHU C MIOCTABICHHBIMH LIETSIMU;

WCIIOJIb30BaTh OHMOJOTHMYECKHE TOHITHS JUIsl OOBSCHEHUs (AaKTOB M SIBICHUN >KUBOWU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKAeHHs (MHIYKTUBHbBIC, JEAyKTHBHBIC, IO aHAJOTHH),
BBISBJISTH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B pacCMaTPUBAEMBIX SIBICHHSX, (OPMYITHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEJCTBA JIJIS MPEACTABIECHUS CYIIECTBEHHBIX CBA3EU U
OTHOIICHUN B M3y4aeMBIX OMOJOTHYECKUX OOBEKTAX, a TAKXKE MPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

paspabaTbIBaTh IUIaH peUIeHHs TPOOIEMBI C YUETOM aHAIM3a UMEIONINXCS MaTepUAIbHBIX
¥ HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTb, OLIEHWBATH COOTBETCTBUE PE3YJHLTATOB LEISIM,
OIICHUBATh PUCKU MOCIEICTBUN AESITENTFHOCTH;



KOOP/JIMHUPOBATh W BBIOJHATH pPabOTy B YCIOBUSAX PEABbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX IPOOIIeM.

2) 6a30BbIe HCCJIEIOBATEIbCKHE eHCTBHUSI:

BJIaJIeTh HaBBIKAMHU Yy4eOHO-MCCIIEIOBATENbCKOM U MPOEKTHON NEeATENbHOCTH, HaBBIKAMHU
paspemenus mpodsieM, CrocOOHOCTBI0 M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METO/IOB
pelIeHHs MPaKTUUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B O3HAHMS;

UCIOJIb30BaTh PA3JIUYHbIe BUIBI ACSATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMSA, €ro
MHTEPIpETAINY, TPEOOPa30BAaHUIO M NMPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHUCIIE TpPU
CO3aHUU YYEOHBIX U COLIMAIBHBIX MPOEKTOB;

(hopMHpOBATh HAYYHBIA THUIT MBIIIJICHNS, BJIAJETh HAYYHON TEPMUHOJIOTHEN, KIIFOUEBBIMU
MOHATUSIMHU U METOIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpA30BATENBHON NEATEIBHOCTH U
KHU3HEHHBIX CUTYaIUIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBS3W M aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATH
TUNOTE3y €€ pelleHHs, HaXOAWTh AapryMeHThl Ul JI0Ka3aTeJIbCTBA CBOUX YTBEpIKICHHH,
3aaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJAE pEUIeHHs 3aJaud pPe3yibTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHTYaIIUsM, OLEHHBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHAINIPABICHHBIN MOUCK TMEpPEeHOoca CPEICTB M CIIOCOOOB JIEHCTBUS B
npodecCHOHANBHYIO Cpeny;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATEIBHYID M  NPAKTUYECKyl0  0o0jacTu
KHU3HEACATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTAaTh HOBBIE WJEH, Ipeajaratb OpPUTHHAIBHBIC IOAXOAbI M PEUICHHs, CTaBUTh
poOJIeMBbl U 3a[1a4H, TOIyCKAIOIIUe albTepHATUBHBIE PELICHHUS.

3) pa6ora ¢ nnopmanueii:

OpUEHTHPOBATHCS B PA3UYHBIX MCTOYHHMKAX HH(popmanuu (TekcTe yueOHOro mocoows,
HAyYHO-TIOMYJISIPHON JUTEpaType, OMOIOTHYECKUX CIIOBAPSIX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHaIM3UpOBaTh HHGPOPMALMIO Ppa3IMYHBIX BUIAOB U (opm
MpeICTaBIEHUs], KPUTUUECKH OLEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUNUBOCTD;

(dbopMynIHMpOBaTh 3ampoChl M NPUMEHSTH pPA3JIMYHbIE METOABl HpPU TOUCKE U OTOOpe
OMOJIOTHYECKOW HH(pOPMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHCHHSI YICOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIIOIB30BAHUS PA3IIUIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMpaTh ONTHUMANbHYIO (OPMY TMPEACTABICHUS OHUOIOTHIECKOM
uHpopmanuu (cxemsl, rpaduKy, 1uarpamMmbl, TaOJIUIIbI, PUCYHKH U IPYTroe);

HCIIOJIb30BaTh HAYYHBIN $3BIK B KadecTBE CpeACTBa IMpH paboTe ¢ OMOJOruuecKon
uH(popMalLvel: MPUMEHITh XUMUYEeCcKue, (U3HUeCKHe M MaTeMaTUYeCKUEe 3HAKHM M CHUMBOJIBL,
dbopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BJa/JIeTh HaBbIKAMHU pACMoO3HaBaHUS M 3amUThl HHOpManmu, WHGOPMALUOHHON
0€3011aCHOCTH JTMYHOCTH.

OgaajeHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBHSAMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHUKALIMU BO BCeX c(epax >KM3HU, aKTHBHO YYaCTBOBATH B JHAJIOTE
WM JUCKYCCHM MO CYIIECTBY 00CYXIaeMoil TeMbl (yMeHHE 3a7jaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXKJIEHUS] OTHOCUTENIbHO BBINIOJHEHUS MpeiaraeMol 3aJayd, YYWUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTH TO3UIIUI IPYTUX YYACTHUKOB JHMAJIOTa WIH JUCKYCCHH);



pacno3HaBaTh HeBepOasibHble cpencTBa OOLIEHMs, MOHMUMAaTh 3HAUYEHUE COLUAJIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(PJIUKTHBIX CUTYalUi, YMETh CMAr4aTh KOH(DIUKTH U
BECTU IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CriocoO0aMM OOIIEHHS U B3aUMOJICHCTBUS, NMOHUMAaThb HaMEPEHHUS
JPYTUX JIO/IeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (hopme
(hopMyIIHpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO H3JaraTh CBOIO TOYKY 3pPEHMs C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1esiITeJIbHOCTD:

MIOHUMAaTh M MCII0JIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBHYaJbHOH pabOThl MpU
peieHnr OGMoJI0rnYeckor mpodIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MTPUMEHEHHS TPYIOBBIX
(hopM B3aMMOJEHCTBHS NP pelIeHNH yueOHO 3a1auu;

BBIOMpPATh TEMAaTUKy M METOJIbl COBMECTHBIX AEHCTBUI C y4€TOM OOILMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJ10T0 YJIeHa KOJIIEKTHBA;

MPUHUMATh LEJIH COBMECTHOM JESITENbHOCTH, OPTraHHU30BBIBAaTH M KOOPJIWHUPOBATH
JNEUCTBUS MO €€ JOCTM)KEHMIO: COCTaBJIATh IUIAH JEUCTBUM, pAacHpenessiThb PONIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOI0 Y4aCTHHKA KOMaHJbl B OOLIUI pe3ysibTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE MPOEKTHI, OLEHUBATh WJEH C MO3UIMH HOBHM3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B PA3JIMUYHBIX CUTYalUsX,
MIPOSABIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITh MHUIIMATHBHBIM.

OsiajieHNe YHHBEPCAJIbHBIMH PeryJIsTHBHBIMH el CTBHSIMU:

1) camoopranu3anms:

UCIOJb30BaTh OMOJOIMYECKUE 3HAaHUS JUIsl BBIABIEHHS HpoOJeM U HX pELICHHS B
KHM3HEHHBIX U YUEOHbIX CUTYalLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWUU ILIEJIEBBIE U CMBICJIOBBIE YCTAHOBKU B CBOHMX
JNEHCTBUAX M IOCTYNKAX MO OTHOLICHWIO K >KUBOH NpPHUpOJE, CBOEMY 3/10pPOBBIO M 3/10POBBIO
OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILLECTBIISITh [MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBL,
CTaBUTh M (OpMyIUpOBaTH COOCTBEHHbIE 3aJayl B O0Opa30BaTENbHOM JESATEIBHOCTH U
KHU3HEHHBIX CUTYaIUIX;

CaMOCTOSITEJIBHO COCTABJIATH IIJIAH PELICHUs MPOOJIEMBI C YUETOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

paciupATh paMK1 y4eOHOro IpeJMeTa Ha OCHOBE JIMYHBIX NPEANOUTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBATh (POPMUPOBAHHIO U IPOSIBIECHUIO LIMPOKON IPYIUIMH B Pa3HbIX 00JaCTIX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JEATENbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YIBTATOB LEJISAM;

BJIa/I€Th HAaBbIKAMU TO3HABATENILHON pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
Y MBICIMTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCIIOIB30BATh MPUEMBI pediekcun
JUTSL OLIGHKU CUTYalluH, BEIOOpa BEPHOTO PEILICHHS,

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apT'YMEHTBI JPYTUX MPHU aHAJIU3€E PE3YJIbTaTOB 1EATEIbHOCTH;

3) npuHsATHE ceds U IPYTrUX:



MIPUHUMATD ce0sl, IOHUMAas CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATH MOTUBBI U ApT'yMEHTBI APYIUX [IPU aHATIU3€ PE3YJIbTATOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeJIoBeKa.

HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbie pe3ynabTaThl OCBOEHUS cojepkaHusi ydeOHoro npeamera «buonorus» Ha
yri1yOJI€HHOM YpOBHE OPMEHTHPOBAHbI Ha obecreueHue nNpoQpuiIbHOro o0yueHus o0ydyaromuxcst
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue il OUOJIOTMH Hay4yHble 3HAHUS, YMEHUS MU
CrocoObl JEHCTBUM 1O OCBOCHUIO, HWHTEPHpPETAlMK W TpeoOpa3oBaHUIO0 3HAHWUW, BHJIBI
JEeSITEIbHOCTH MO IMOJYYEHHIO HOBBIX 3HAHUU M UX NMPUMEHEHUIO B PA3IMYHBIX y4eOHBIX, a
TaK)K€ B PEaJIbHBIX )KM3HEHHBIX CUTyalusax. [IpeameTHble pe3yapTaThl NPECTABIEHbI 10 [oJIaM
N3Y4YCHHUS.

[IpenmeTHble pe3ynapTaThl OCBOEHMs YydeOHoro mpenmera «buonorus» B 10 Knacce
JTOJI’KHBI OTPaKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MECTE U POJU OMOJOIMH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOH KapTUHBI MHpa, B TIO3HAHUM 3aKOHOB MPUPOIBI H
peleHny podJIeM paliOHAILHOTO IPUPOOIOIb30BaAHUS, O BKIIA/l€ POCCUMCKUX U 3apyOeKHBIX
y4E€HBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
OMoJIOrMYecKre TEPMHHBI U IMOHATUSA (KHU3Hb, KIIETKA, OPraHU3M, MeTaboJIM3M, IOMEocTas,
CaMOpETyJIALUs, CAMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U pa3BUTHE),
Oouonoruueckue teopun (kierounas teopus T. IllBamna, M. Illmeiinena, P. Bupxoga,
XpOMOCOMHasi Teopusi HacieacTBeHHocTu T. Moprana), yuenus (H. M. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PAcTE€HHi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEepPBOrO MOKOJIEHUS, PaCIIEIUIEHUs, YUCTOTHI FaMeT, He3aBUCUMOT0 HacienoBanus I'. Menzaens,
TOMOJIOTHYECKUX PSJI0B B HacleICTBEHHOM wu3aMeHunBocth H. M. BasuioBa), nmpuHUMIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAYYHOT'O MO3HAHHUS, UCIOJB3YEMbIX B OMOJIOTrHYECKHX
UCCIIEZIOBAaHUSX )KUBBIX OOBEKTOB (OMMCaHUE, U3MEPEHNE, HAOIIOICHHUE, SKCTIEPUMEHT);

YMEHME BBLICIATh CYLUIECTBEHHbIE NPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HuCle OaKTepuid, rpuOOB, PACTCHUH,
KUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPraHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KHU3HEACSITENbHOCTH, MPOTEKAIOIMUX B OpPraHW3Max pacTeHUH, >KUBOTHBIX U
4esioBeKa, OMOJIOTHUECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboIu3M), MPEBPALEHUsT SHEPTHH,
Opo>keHHsI, aBTOTPO(HOr0 M reTepoTpoHOr0 TUIOB NMUTAHMA, (POTOCHMHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, raMeToreHe3a, sMOprUoreHe3a, NoCTIMOPHOHAIBHOTO Pa3BUTHUS, PAa3MHOKECHHUS,
WH/IMBU/YalbHOTO DPa3BUTUs OpraHu3Ma (OHTOr€He3a), B3aMMOJIEHCTBHS TEHOB, reTepo3Hca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHUE YCTaHaBIMBAaTh B3aUMOCBS3M MEXIY OPraHOMJAMM KIETKM M HUX (DYHKIUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKIHUSAMH, MEXKAY OpraHaMHi M CUCTEMaMU OPTaHOB Y
pacTeHuil, >KMBOTHBIX M 4YeJOBeKa M HMX (YHKUUSAMH, MEXKIY CHUCTEMaMHd OpPraHOB U UX
GyHKIMSAMHE, MEXIy STallaMd OOMEHa BEIECTB, JTallaMU KJIETOYHOIO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB, O3TalaMH SMOPHOHANBHOTO pPa3BUTHUSA, TEHOTUIIOM M  (PEHOTHUIIOM,
(dbenoTunom u paxkTopamu cpebl OOUTaHUS;

YMEHHE BBIABIIATH OTIIMYUTENBbHBIE NMPU3HAKHU JKUBBIX CHUCTEM, B TOM 4YHCIE PaCTCHHM,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE APTYMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUJISl JOKA3aTEJIbCTBA POACTBA OPTaHU3MOB PA3HBIX CUCTEMAaTUYECKUX I'PYTIIL;



yMEHHE pemaTh OWOJIOTHYECKHE 3a/a4yd, BBIABIATH NPHUYMHHO-CIICACTBEHHBIC CBSI3U
MEXIY HCCIEIyeMbIMU OHOJOTHYECKHUMH TpOIleCCaMH M SIBICHHUSMH, JelaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHUH TMOJIYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE UM MpPAaKTHUECKHE padoThl, cOOII0AATh NpaBUia MpU
paboTe ¢ yueOHbIM U 1abOopaTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, IPOBEPATh HMX IKCIECPHUMEHTAIBHBIMU CpPEIACTBAMH,
dhopMynupys Leib UCCIeA0BaHUS, aHAIM3UPOBATD MOJIYY€HHbIE PE3YNIbTAThl U JeJ1aTh BBIBOIBI,

YMEHHUE y4acTBOBaTh B YyUeOHO-HMCCIENIOBATENbCKON paboTe Mo OMOJIOTHH, 3KOJOTUU U
MEAHIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, W IMyOJIMYHO IMPEACTABIATH
MIOJIy4YEHHBIE PE3YJbTaThl HA YYCHUUECKUX KOH(EPEHIIHSIX;

YMEHHUE OILIEHUBATh OJTUYECKHE AaCIEKThl COBPEMEHHBIX MCCJIEIOBAaHUKA B 00JacTu
OWoyorTMu W MeIWIUHBI (KJIOHUPOBaHHME, WCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPaBICHHOE
M3MEHEHHE T€HOMA U CO3[JaHUe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BHIOOP Oyay1el mpoheccHoHaIbHON AEITEIHHOCTH B
o0racTé OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03SCTBA, MMAIEBOM
MIPOMBIIIJICHHOCTH, YTIyOJNsTh TMO3HABATENbHBIA HWHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIONIEH mpodeccun W TPOJOJDKEHHE OMOJIOTHYECKOro o0pa3oBaHUs B
OpraHHu3aIUsaX CPeIHEro Mpo(eccnoHaIbHOTO U BBICIIIET0 00pa30BaHusl.

[IpenmetHsle pe3ynabTaThl OCBOGHMs YydeOHoOro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMUPOBaHHH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpA, B TO3HAHUHU 3aKOHOB
MPUPOJIBI U PEIICHUH DKOJOTHYECKUX MPOOJIEeM YeIoBEeYeCTBa, a TaKKe B PEIICHUH BOIPOCOB
paIMoOHATBHOTO TPHUPOIONONIL30BaHUS, U B (OPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K
MpHUpOJIe, OOIIECTBY, YEIIOBEKY, O BKJIAJle¢ POCCUUCKUX M 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTUH;

YMEHHUE BJaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpEICNICHUS U
MMOHWMAaHKWE CYITHOCTH OCHOBOTIOJNATAIOMIUX OWOJIOTHYECKAX TEPMHHOB M TOHATHHA (BUI,
aKocuctema, Ouocdepa), Ouonormdyeckue Tteopuu (dBomonMOHHAs Teopus Y. JlapBuHa,
CHUHTETHUecKasi Teopusi sBomouuu), yueHus (A. H. CeBeproBa — 0 MyTaxX M HampaBlICHUSIX
sBomtonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHUECKOTO paBHOBecus Jx. Xapau
n B. BaiinOGepra, 3apoasimeBoro cxoactBa K. M. bapa), npaBuna (Muaumyma lO. JIubOuxa,
HKOJIOTUYECKOI MUpaMUIbl SHEPTur ), TUIoTe3bl (runoresza «mupa PHK» V. 'unbepra);

YMEHHME BIIaJeTh OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMS, HCIOIb3yEMbIMH B
OMOJIOTHYECKUX HCCIICOBAaHUAX JKUBBIX OOBEKTOB M H3KOCHUCTEM (OMHMCaHUE, H3MEpEHHE,
HaAOJI0ZICHNE, YKCIIEPUMEHT), CIIOCO0AaMH BBISBJICHHS M OLIEHKHA aHTPONOTE€HHBIX W3MEHEHHU B
MIPUPOJIE;

YMEHHUE BBIICTATh CYUIECTBEHHBIC INPU3HAKU: BHJOB, OHMOTEOIICHO30B, IKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOLIETO, IBWIKYIIET0O M Pa3pbhIBAIOIIETO €CTECTBEHHOTO OTOOopa,
aJTONAaTPUUECKOr0 M CUMIATPUUYECKOT0 BUA000pa30BaHUs, BIUSHUS JIBIXKYIIUX CHJI 3BOJTIOIUU
Ha reHO(OH[ MOMYJISLUHU, TPUCTOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHus, YepeloBaHHs
HaNpaBJICHUHN DBOJIOINN, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBA3M MEXAY IMPOLIECCAMU SBOJIONUH, ABIXKYIIUMU
CHJIaMH aHTpPOTIOT€HE3a, KOMIIOHEHTAMH PAa3JIMYHBIX IKOCHUCTEM U TPHUCTIOCOOJICHUSIMH K HUM
OpTraHU3MOB;

YMEHHE BBISBIIATH OTIIMYUTENbHbBIE TPU3HAKH JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BHIOB
K cpene oOWTaHUs, a0MOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB IKOCHUCTEM, B3aMMOCBS3CH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOINIOTCHHBIX U3MEHEHHH B AKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE UCIOJb30BATh COOTBETCTBYIOIINE apryMEHThI, OMOJOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY Uil JIOKa3aTEeIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKHX TPy,



B3aMMOCBSI3U OPraHU3MOB M CpeJbl OOMTaHUS, €IUMHCTBA UYEJIOBEUYECKHX pac, HEOOXOIUMOCTH
COXpaHEHHs MHOTro00pa3us BUAOB M SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOIBI U
4eJI0BEYECTBA;

yMEHHE peniatb OWOJIOTMYECKHE 3aJaud, BBISBIATH MPUUYMHHO-CIEICTBEHHBIE CBS3H
MEXJy HCCIeIyeMbIMH OMOJIOTHYECKMMHU MpOIECCaMU U SIBICHUSIMH, JelaThb BBIBOABI H
MIPOrHO3bI HA OCHOBAHUHU MOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH JabOpaTopHble M MpakTHYecKue padoThl, coOMOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, TPOBEPATh HMX OSKCICPHUMEHTAIBFHBIMH CPEICTBAMH,
(dbopMynupys Leiab UCCIeA0BaHUSA, aHAIM3UPOBATD MTOJIYYCHHBIE PE3YNIbTATHI U JAeNIaTh BBIBOIBL;

YMEHHE y4acTBOBaTh B Yy4eOHO-HMCCIENOBATENbCKON paboTe Mo OMOJIOTHH, KOJOTUU U
MEJUIMHE, TMPOBOJAMMOI Ha 0a3e MIKOJIbHBIX HAyYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MIOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPESHIIMSIX;

YMEHHME OLICHMBATh THMIOTE3bl U TEOPUHM O IPOUCXOXKACHUU >KU3HHM, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOcO0ax MpeAOTBpAllleHUs INI0OaIbHBIX
W3MEeHeHul B onocpepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BRIOOP Oyayiiel mpodecCuoHaIBHOMN eI TEIbHOCTH B
o0nmacT  OMOJIOTHMH, OKOJOTWH, TPHUPOAOIONIB30BaHUSA, MEAUIMHBIL, OHWOTEXHOJOTHUH,
NICUXOJIOTUH, BETEPUHAPUH, CEIICKOTO XO3AWCTBAa, MHUILEBOW MPOMBIIUICHHOCTH, YIIyONsTh
MO3HABATEIbHBII HMHTEpPEC, HANpPaBJIEHHBI Ha OCO3HAaHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun W TMPONOIKEHHE OMOJIOrHYeckoro oOpa3oBaHUS B OpraHU3AIUSAX CpPEIHEro
po(hecCHOHAIBHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acoB
Ne i/ HaumeHoBaHMe pa3iesioB U TeM NPOrPamMMbl Beero Konrtpoabnsie | IlpakTuyeckue DyeKkTpoHHbIE (IU(POBHIE)
padoThI paéoTnI o0pa3oBaTe/bHbIE PecypChl
1 buonorus kak Hayka 1
2 JKuBble cucTeMBbl U X U3yUEHUE 2
3 buonorus kieTku 2 0.5
4 XuMHuueckas Opranu3ainus KIeTK1 7
5 CtpoeHue ¥ GyHKITUU KIETKH 6 1
5 OOMeH BelecTB 1 MpEeBpalleHUe YHEPTUU B 5 1
KJICTKE bubmuorexa [IOK
7 Hacnencreennas uHpopMmanus u peanuzanus eé 5 05 rlttttpslll /S rghegg(l)_o'rw 17413368
B KJIETKE Nttp./ischool- -
8 JKM3HEHHBI UK KIIETKH 3 1 1 ﬁ(t)tl Ie/(;sl;) ir;'.eribj'ruh'
9 Crpoenre u pyHKIIUM OPraHM3MOB 10 1.5 http://bio.1september.ru/urok/
10 Pa3mHOXeHME U pa3BUTHE OPTAHU3MOB 5 1 1.5 http://djvu-inf.narod.ru/
1 ['eHeTHKa — HayKa O HACJICICTBEHHOCTH U 9 05 http://biology.ru/index.php
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTU HACIEACTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 5 1
14 I'eneTnka yenoBeka 1 0.5
15 Cenexuusi OpraHu3MoB 2 1 1
16 BroTexXHOJIOrHs ¥ CHHTETHYECKAsT OUOJIOTHS 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 12,5



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

11 KVIACC

HaumeHoBaHMe pa3iesioB U TeM

KosaunuyecTBo yacoB

DJIeKTpoHHbIe (LU (POBbHIE)

Ne /ot Kontpoabubie  IlpakTuuyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsI padoThbI

1 3apokeHuE U pa3BUTHE IBOJIOLIMOHHBIX 4
MpEeACTaBICHUN B OMOJIOTHH
MukposBosronus U e€ pe3yIbTaTbl 14 1 2
MakposBosnronus 1 €€ pe3yabTaThbl 6

4 [Ipoucxoxaenue u pa3BUTHE KU3HU Ha 15 1 15
3emite ' bubnmoreka [JOK
I https://m.edso0.ru/7f413368

5 POUCXOKICHUE YeIOBeKa — 10 1 htto-//school
AHTPOIIOTCHE3 AER.ISCT00T

P collection.edu.ru/).
DKOJIOTUsl — HayKa O B3aUMOOTHOILIECHUSIX htto://ebio.ru/
p: .

6 OpPTaHWU3MOB W HAJIOPTaHU3MEHHBIX CUCTEM 3 1 0.5 htto://bio. Lseptember.ru/urok/
© OKPYRAIOTICH CpeAoH http://djvu-inf.narod.ru/
OpranusMmsbl 1 cpeia 0OUTaHUS 1.5 http://biology.ru/index.php
DKOJ0THUS BUAOB U NOMYISALUN 0.5

9 DKoJorusi coo01EeCTB. DKOJIOIHUECKHE 12 1 05
CUCTEMBI

10 buocdepa — rnmobanpHas skocucTema

11 UYenoBek M OKpykaromias cpeaa

OBIIEE KOJIMYECTBO YACOB I10
- 68 4 7.5

[NPOI'PAMME



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuyecTBO 4acos
Ne JlaTa
Tema ypoka Konrpoubnsbie | IlpakTHyeckue JJIeKTPOHHBIE HH(ppoBBIE
n/n Bcero H3Y4eHM s
padoThI padoTnl o0pa3oBaTejbHbIe pecypchl
1 buonorus kak KOMIUIEKCHas HayKa U 1
KaK 9acTh COBPEMEHHOTO O0IIeCTBa
2 JKuBEIE cCUCTEMEI U UX CBOMCTBA 1
3 YpoBHEBas OpraHu3alus KUBBIX 1
CHCTEM but6mmoreka [IOK
VICTOPHS OTKPHITHS 1 H3yUCHHS https://m.edso0.ru/7f413368
4 1 http://school-
kietku. Kinetounas reopust -
M - - collection.edu.ru/).
€TOIBI MOJIEKY/ISIPHON U KJIIETOYHOMI ;
5 A - yAp p http://ebio.ru/
nonoruu. [Ipaktnaeckast padota )
" p p . http://bio.1september.ru/urok/
«3yueHne MeTOOB KJIETOYHOMN L.
5 5 v ( A o 1 0.5 http://djvu-inf.narod.ru/
HOJIOTHH (XpoMaTorpadus . .
p p ’ http://biology.ru/index.php
anekTpodopes, auddepeHIraTLHOS
ueHrpudyruposanue, [1L[P)»
XUMHYECKHUHN COCTaB KIIETKH.
6 MuHepaabHbIE BEIIECTBA KIETKH, UX 1
Ouosiornyeckas poib
Opranuveckue BelecTBa KISTKH —
oenku. CBoOMCTBA, KIIaCCH(UKALIAS U
7 ¢dbynkuun 6enkoB. JlabopaTopHas 1 0.5
pabota «O0Hapyx)eHne OCIKOB C
MTOMOIIBIO KAYECTBCHHBIX PEAKIINii»
g Opranudeckue BelecTBa KIeTKH — 1
YTJICBO/IBI.
9 Opraanyueckue BeniecTBa KISTKH — 1



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

JIMITNU A BI

10

Hyxnennossie kucnotsl. JJHK n PHK.
JIaGopatopHas pabora «MccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

0.5

11

Crpoenue u ynkiun ATO. pyrue
nykieozuarpudocdarsr (HTD)

12

Cexsenuponanue JTHK. Metosbl
T€HOMHUKHU, TPAHCKPUTITOMHUKH,
IIPOTEOMUKHU. MeETObI CTPYKTYpHOU
OHoJI0run

13

KoHtpois 3HaHUM.

14

Tunel knerok. [Ipokapuornueckas
KJIETKa

15

CtpoeHne 3yKapuoTHYECKON KIETKH.
[paktuyeckas pabora «3yuenue
CBOWCTB KJIETOYHOW MeMOpaHbI».
[ToBepXHOCTHBIN anmapar KJIETKU

0.5

16

OpHoMeMOpaHHbIE OPraHOU bl KIIETKH.

[IpaxTuueckas pabora «3yuenue
JABIDKCHUS LTUTOIIJIa3MBbI B
PACTUTEINIBHBIX KJIETKAX)

0.5

17

[ToyaBTOHOMHBIE OpTaHOU/IBI KIICTKH:
MUTOXOHAPUH, IIJTACTUIBI.
JlabopaTtopHas pabota «lccnenoBanue
IJ1a3MoOJIn3a U ACrjia3Mojin3a B
PaCTUTENBHBIX KIETKaX»

0.5

18

HememOpaHHBIEC OpraHOHUIBI KICTKH.
Crpoenue u pyHKINHU Sapa

19

CpaBHuUTENIbHAS XapaKTEPUCTHKA

0.5

bubmuorexa [IOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

20

KJIETOK 3yKapuoT. JlabopaTtopHast
pabota «M3ydyeHue cTpoeHus KIETOK
Pa3IMYHBIX OPTaHU3MOBY

ACCUMUIALINA ¥ TUCCUMUIISINS — JIBE
CTOpPOHBI MeTabomm3Ma. Tumnsl oOMeHa
BemecTB. JlJaboparopras pabota
«3yueHne KaTanTHIECKON
aKTUBHOCTH (pepMEHTOB (Ha IpuMepe
aMUJIa3bl WM KaTajaa3bl)»

0.5

21

DepMEHTAaTUBHBIN XapaKTep peaklui
KJIETOYHOT0 MeTabon3Ma.
JIaGopatopHas pabota «/3ydeHue
(epMEHTaTUBHOI'O PacIIECIICHUS
MIEPOKCH/Ia BOJIOPO/IA B PACTUTEILHBIX
Y J)KUBOTHBIX KJIeTKax». bemku-
aKTHUBATOPbI U OEITKU-UHTHOUTOPHI

0.5

22

ABTOTPOQHBIN TUIT OOMEHA BEIIECTB.
dorocuHTEe3. XEMOCHHTE3.
JlabopaTtopHas pabota «CpaBHEHUE
nporeccoB POTOCUHTE3A U
XEMOCHHTE3a»

0.5

23

AnHaspoOHbIe opraHu3Mbl. Bubt
opoxenus. JlabopatopHas pabora
«CpaBHEHHE MTPOIIECCOB OPOKEHUS U
JIBIXQHUS

24

AdpoOHbIE OpraHU3MbI. DTaIbl
SHEPreTU4ecKoro oOMeHa. JHeprus
MEMOpPaHHOT'O IPaIu€HTa IPOTOHOB.
Cunre3 AT®: pabota npoTOHHOMH
AT®-cuHTa3b1

25

Peaxmun MaTpU4YHOI'O CHUHTE3a.

bu6mmorexa LIOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

Tpa"ckpunuus — MaTpUYHBIA CUHTE3
PHK

26

Tpancnsauus u e€ stanbl. KoaupoBanue
aMUHOKHCIIOT. Pons prbocom B
OounocuHTe3e OenKa

27

Opranu3zaiiys reHoMa y IpoKapuoT 1
9yKapuoT. MoJIeKyIsIpHbIE MEXaHU3MBbI
JKCIIPECCUH T'€HOB y DYKapHOT

28

Bupycsl — BHEKIIeTOYHBIE (POPMEI
KHN3HU U O6JII/II‘21THBI€ napa3uThl.
[IpakTraeckas padora «Coznanue
MOJENH BUpyca». BupycHbie
3a00yiIeBaHUs YeJIOBEKa, )KUBOTHBIX,
pacteHui

0.5

29

HanorexHooruu B OMOJIOTHH U
MEIUIINHE

30

KoHntpouib 3HaHuM.

31

JKu3HEeHHBIN HUKI KIETKA. MaTpU4HbIN
cuate3 JIHK

32

Xpomocomsl. JlabopatopHas paboTa
«M3yueHne XpoMOCOM Ha TOTOBBIX
MUKpoTpenaparax». JleJeHue KieTku
— MUTO3

0.5

33

Tunsl kiietok. Kapuokunes u
nurokunes. JlaboparopHas padora
«Habnronenre MUTO3a B KIETKaX
KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHUKpOTIpenaparax)»

0.5

34

PCFYJ'ISIIII/HI JKHU3HCHHOI'O ITUKJIa KJICTOK.
OpraHusMm Kak eIMHOE LIEJI0€

bubmuorexa [IOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

35

Txanu pacrenuii. JlabopatopHast
pabota «M3ydyeHue TKkaHel pacTeHUI»

0.5

36

TkaHu )KUBOTHBIX U YEJIOBEKA.
JlaGopaTtopHas pabota «3yuenue
TKaHEN KUBOTHBIX )

0.5

37

Opranel. CucTeMbl OPraHOB.
JlaboparopHas pabota «3yuenue
OpraHoOB I[BETKOBOT'O PACTECHUS

0.5

38

Ornopa Tena opraHu3MoB. /[BrkeHne
OpPraHu3MOB.

39

[Inuranue opranuszmos. [lutanue
HO3BOHOYHEIX )KUBOTHBIX.
[InmeBapuTenbHas cucTema 4eJaoBeKa

40

JIpIxaHue opranu3mMoB. JlpIxanue
[MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA

41

TpaHcmopT BeliecTB y OpraHu3MOB.
KpoBeHocHast cucteMa mo3BOHOYHBIX
JKNUBOTHBIX U YCJIOBCKA

42

Brinenenue y opranusmoB. 3amura y
opranu3zMoB. IMMyHHast cuctema
qesioBeKa

43

PazgpaxxumocTs u peryisanus y
opraHusmoB. ['ymopanbHas perymsnus
U DHJOKPUHHAsS CUCTEMA KUBOTHBIX U
YeJI0BEKa

44

®opMbl pa3MHOKEHHSI OPTaHU3MOB.
[TonoBoe pazmHoxxeHue. Meiio3

45

I'amerorenes. Ob6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KieTOK. JlabopaTopHas
pabota «3ydyeHue cTpoeHHs OJIOBBIX

0.5

but6mmoreka [IOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

KJIETOK Ha FOTOBBIX MUKpOIIpenapaTax»

46

I/IHI[I/IBI/I,Z[yaJ'IBHOC pa3sBUTHC
OpraHu3MOB — OHTOI'CHES. 3aKJ'Ia,Z[Ka
OpraHoB U TKaHEH 13 3apOAbIIIEBBIX
JINCTKOB

47

PocT u pa3BuTHE )KUBOTHBIX.
JlaboparopHas pabota «BbisiBieHne
MPU3HAKOB CXO/ICTBA 3apObIIIEH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

48

PasMHOXkeHME U pa3BUTHE PACTCHUM.
JIaGopatopnas pabota «CTpoeHue
OpPraHOB Pa3MHOKEHUS BBICIINX
pacTeHui»

0.5

49

KoHTponb 3HaHM.

50

51

Hcropust CTAaHOBICHHS M Pa3BUTHUS
TCHETUKH KaK HayKu. OCHOBHEIE
MIOHSATHUS U CUMBOJIBI T€HETHKH.
JIaGopatopHas pabota «/Ipozoduia kak
00BEKT Fr€HETUUECKHUX UCCIICTOBAHUID

3aKOHOMEPHOCTH HACIEAOBAHUS
MpU3HaKoB. MoHOTrMOpUHOE
ckpeuuBanue. [IpakTuueckas pabora
"U3yueHue pe3ynbTaToB
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
npo30¢uis"

0.5

0.5

52

[IuTonoruyeckre OCHOBBI
MOHOTHOPUIHOTO CKpPEIIUBAHUS.
AHaTu3Hupylolee CKpeluuBaHue.
Henonnoe nomunupoBanue

53

JurubpuaHoe CKpelnBaHue.

0.5

bubmuorexa [IOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

54

[MpakTraeckas padbora «3ydenue
PE3yIbTaTOB TUTHOPUIHOTO
CKPEIIUBAaHUSA Y IPO30(DUITBI»
[IuTonormyeckre OCHOBHI
JTUTHOPHUIHOTO CKPEIIUBAHUS.
CuemnieHHOE HacJeI0BaHUe MPU3HAKOB

55

XpoMocoOMHas Teopus
HACJIeICTBEHHOCTHU

56

I'enernka mona. I'eHOTHIT Kak
LIeJI0CTHAs cucTeMa I 'eHeThuecKuit
KOHTPOJIb Pa3BUTUS PACTCHU,
JKMBOTHBIX M YEJOBEKa

57

N3menunBOCTh NpHU3HAKOB. Buibl
M3MEHYMBOCTU. MonupukanuonHas
U3MEHYUBOCTh

58

BapuanonHslii psa v BapualioHHas
kpuBas. JJaboparopHas pabota
«HccnenoBanre 3aKOHOMEPHOCTEN
MOAU(DHUKAITIOHHON H3MEHUYHUBOCTH.
[TocTpoeHne BapHallMOHHOTO psija U
BapHaIllMOHHON KPUBOI»

0.5

59

I'enoTnnmueckas N3MEHIHNBOCTb.
KoMOuHaTiBHASI N3MEHYHUBOCTE

60

MyTannoHHast U3MEHYUBOCTD.
IIpaktuyeckas pabora «MyTtanuu y
Tpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

61

3aKOHOMEPHOCTU MYTallMOHHOT O
npoiiecca. JUUreHeTHKa U
SMUTE€HOMHUKA.

bubmuorexa [IOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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62

I'enernka yenoseka. [IpakTuueckas
pabota «CocTaBieHHe U aHAIIN3
POAOCIOBHONY». MeTOIbI MEIUIIUHCKOMN
TeHETHKHU. 3HaYeHEe MEIUITMHCKON
TEHETHKHU B MPEIOTBPALLICHUU U
JICUEHHH T€HETUYECKUX 3a00I€BaHHI
YyeloBeKa

0.5

63

OcCHOBHBIE MOHATHS CeNEeKIMU. MeTo bl
CEJIEKIIMOHHOM paboTsl. JIabopaTopHas
pabora «M3yueHue copToB KyJIbTYypPHBIX
pacTEeHU! U OPOJ JOMAIIHUX
AKHUBOTHBIX»

0.5

64

JloCcTHXKEHHs CENEKIMU PACTEHUN 1
KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHHI»

0.5

65

brotexHonorus Kak Hayka u OTpacib
npousBojcTBa. [IpakTrdeckas padora
«3yueHne 0O0bEKTOB OMOTEXHOJIOTHUI

66

67

Kontposnb 3HaHui

OcHOBHBIE HaNPABIICHUS
CUHTETHYECKOUN OMOJIOTUH.

68

XpoMocoMHasi M TeHHAsi HH)KEHEPUS.
MenuuHcKkre OMOTEXHOIOTHA

bubmunorexa IHOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

135



https://m.edsoo.ru/7f413368
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11 KVIACC

KonunyecrBo 4yacos DJIeKTPOHHbBIE
Ne Jara
Tema ypoka Kontposnbusl | IIpakTHueckue uugposbie
n/n Bcero U3Yy4YeHHS
e paﬁoTH paﬁoTbl 06pa30BaTeJIbHLIe
pecypchbl

1 OBomonmonHas teopus Y. [lapsuna. J[Brmxymme 1
CHJIBI BOTIOLIMH BUIOB 110 Y. /lapBuny

5 Boprba 3a cyiiecTBoBaHNE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIH 0TOOp
dopmMHUpoBaHUE CUHTETUYECKOW TEOPUU

3 SBOJTIOINHN. DTATIBI YBONIOIMOHHOTO MPOIIECCA: 1 bubanorexa LIOK
MHKPO3BOJIIONHUS ¥ MAKPOSBOJIOLHUS https://m.edsoo.ru/7f
[omynsitust — sJeMeHTapHas eAMHULIA 413368

4 1 http://school-
HBOJIOLIUU 3
3 < collection.edu.ru/).

KOH TeHETHIECKOro paBHOBeCHs JI k. " .
BaI;) . 666 j; g O paBHOBeEC 5 A apaH, http://ebio.ru/
. BaitaGepra. TOpHAas T .
5 B auHbepra. Jlabopatoptad pa % av 1 0.5 http://bio.1septemb
«BbIBIIEHNE U3MEHYNBOCTHU it otHOT
€HHUE U3Me OCTH y 0co0ell 0JTHOTO er ru/urok/
BUJIA» .
A http://djvu-

6 DnemeHTapHbIe (AKTOPBI IBOTIONUN. DPHEKT 1 inf.narod.ru/
ocHoBatensl. DP¢PeKT OYThIIIOUHOTO TOPJIbIIIKA http://biology.rufin
Murpanuu. V305s11uu DOmyIsiiuii;

7 pary it YIIALL 1 dex.php
reorpaduyeckas, Ouonornyeckas

g EcrecTBeHHBIN 0TOOP — HANPABIISIIONTUN 1
dakTop 3Bosroruu. [lomoBoit oT60p
[Tpucroco0IeHHOCTh OPTaHU3MOB KaK Pe3ysibTar

9 MuKpo3Boroiuu. Jlabopatopnas pabora 1 05
«U3yuenne apoMop§o30B U uANOATANTALNN Y '
pPacTeHH U KUBOTHBIX»
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[Tpumepbl TPUCTIOCOOICHUH Y OPraHU3MOB:
Mopdoioruaeckue, GU3noIOTHIECKHE,
OHMOXMMUYCCKHUE, ITIOBEICHUECKHUE.

10 JlaGopatopHas pabora «IIpucnocobnenus 05
OpPraHU3MOB U UX OTHOCHUTEJIbHAS
11EeJIECO00PA3HOCTHY bubmuotexa [JOK
Bu, ero kputepuu u CTpyKTypa. JlaGoparopHas https://m.edsoo.ru/7f
11 pabota «CpaBHEHUE BUIOB TIO 0.5 413368
MOP(OJIOTHIECKOMY KPUTEPUIO» w
Crpykrypa Buaa. BumooOpa3oBanue Kak CO”eCtIO.n'edu'rU/)'
12 pe3yabTaT MUKPOIBOJIOLIUN http./ebio.ru/
http://bio.1septemb
13 CBs13p MUKPO3BOJIIOLIMH U HUIEMUOJIOTUN er.ru/urok/
14 Maxkpossosmonus. [TaneoHTosornueckue MeTo bl http://djvu-
M3YUCHNA SBOTIOINH inf.narod.ru/
15 Kontposb 3HaHu# http://biology.ru/in
buoreorpaduueckue MeTo bl H3yUEHUS dex.php
16 ABOJTIOITUN. DMOPHOIOTHYECKHE U
CPaBHUTEILHO-MOP(OIOTHUECKUE METOIBI
U3YUYCHHSI SBOJIIOLIUHT
17 MonekynsapHo-reHeTHUeCK1e, OMOXUMHUYECKUE U
MaTeMaTHYECKHE METO bl U3YUE€HHUS IBOJIIOINH
OO6111e 3aKOHOMEPHOCTH IBOJIOIIHH.
18 AnantuBHas panuanvs. HepaBHOMEpHOCTh
TEMIIOB 3BOJIOIMU
Hayunblie runoressl NpOUCX0XKICHUS KU3HU Ha
19 3emite. JloHay4dHbIE IPEICTABICHUS O
3apOXKICHUH KU3HU.
20 OCHOBHBIE 3TaIlbl HEOPTAHUYECKOI IBOJTIOLUH.
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I'nnoTe3sl 3apOXKACHUSA JKU3HU

21

HcTopus 3eMian 1 METOIbI €€ U3YUEeHHUS.
Jlaboparopnas pabota «/3yuenue u onucanue
HCKOIIAEMBIX OCTATKOB JIPEBHUX OPraHU3MOB)»

0.5

22

HavanpHbIe 3Tanbl OpraHn4ecKoi IBOTIOLUH.
OBOJIOLUS DYKapUOT

23

OCHOBHBIE 3TaIlbl BOJIOLUHN PACTUTEIBHOTO
mupa. [Ipaktnueckas pabora «/3ydenue
0COOEHHOCTEH CTPOSHMS PaCTEHUH Pa3HbIX
OTJIEJIOBY

0.5

24

25

OcCHOBHBIE 3TaIlbl 3BOJIOIUH )KUBOTHOTO MUpA.
[Tpaktuueckas padora «M3yuenue
0COOEHHOCTEH CTPOSHHSI TO3BOHOYHBIX
JKUBOTHBIX)

Pa3zButne xu3HM Ha 3eMJIe TIO ApaM U TIEPUOIAM.

MaccoBbie BBIMHUPAHHUA — 3KOJOI'MYCCKUC
KpHU3UCHI IPOLLIIOTO

0.5

26

CoBpeMEHHBIN SKOJIOTUYECKUN KPU3HUC, €TO
ocobenHoctu. CoBpeMeHHasi cucTeMa
OpraHUYECcKOro MpOLLIOro

27

OCHOBHBIE CUCTEMATUYECKHE TPYIIITBI
OpraHUu3MOB

28

KonTponb 3HaHuii

29

AHTpOIOJOTHs — HayKa o uesioBeke. Pazputue
MIPEACTaBICHUN O MPOUCXOKICHUH YETIOBEKA.

30

Mecto uenoBeka B CUCTEME OPIraHUYECKOTO
mupa. Jlaboparopnas padota «/3yuenue
0COOEHHOCTEH CTPOCHHUS CKEJleTa YeloBeKa,

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f
413368

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

http://ebio.ru/
http://bio.1septemb
er.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/in

dex.php
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CBA3AHHEBIX C IIPAMOXOXKIACHUEM)

JBuxymiue cuibl aHTpornioreHe3a. CooTHOILIEHUE

31 OMOJIOTUYECKHUX U COLIMAIBHBIX (PAKTOPOB B
aHTPOIIOTeHe3e

3 OcHOBHBIE CTaIUM AaHTPOIIOTEHE3a
[Taneorenernka u NajeoOreHOMMKA.

bu6mmoreka [IOK
DBOJIOLNS COBPEMEHHOTO YeNIOBEKa .
https.//m.edsoo.ru/7f

33 Yenoseueckue pacel. [Ipaktuueckas padora 05 413368
«M3yueHne KOJOTUIECKUX afanTaini htto://school-
HCIIOBCKAY collection.edu.ru/).

34 MexIUCIUIIITMHAPHBIE METOIbI aHTPOTIOJIOT MU http://ebio.ru/
3apoKJIeHUE U Pa3BUTHE YKOJIOTUH MeTo bl http://bio.1septemb

35 skojoruu. JlabopatopHas padora «3ydeHue 0.5 er.ru/urok/
METOIOB PKOJOTMUYECKUX UCCIIENOBAHUIN http://djvu-

36 3HayeHHE YKOJOTHUECKUX 3HAHUM Ul YeloBeKa. w '
DKoNI0oru4ecKue PakTophl http://biology.ru/in
Abuotnueckue axkropsl. CBeT Kak dex.php

37 sKojornyeckuit pakrop. JlabopaTopHas pabora 05
«BpIsiBnIeHNe npucnocobyieHnii OpraHu3MoB K
BIIMSTHUIO CBETa»

Abunotnyeckue pakropsl. Temneparypa Kak

38 sKkojornyeckuit pakrop. JlabopaTopHas pabora 05
«BrIsIBIICHHE IPUCTIOCOOICHUI OPTraHU3MOB K
BIIUSTHUIO TEMIIEPATyPhD»

AbuoTtnueckue akropsl. BaaxxHoCTh Kak
39 sKosioruueckuit gpaxtop. Jlaboparopnas padota 05

«AHaTOMHUYECKHE OCOOEHHOCTH paCTeHI/Iﬁ nu3
Pa3HBIX MECT oOUTaHUSI»
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Cpenbl oOuTanust opranu3MoB. buonornyeckue

40 put™MeL. JKu3HeHHBIE (HOPMBI OPTaHU3MOB
buotnyeckue akTopsl. 3HaueHHE OMOTHYECKUX
41 B3aUMOJICHCTBHM JJIS CYILIECTBOBAHUS
OpraHU3MOB B CpeJie OOUTaHUS
DKOJIOTHYECKUE XapaKTEPUCTHKH MTOITYIISIINH.
OCHOBHBIE TIOKA3aTEeJH MOIYJISLUH: Bubmmorexa [IOK
42 https.//m.edsoo.ru/7f
YHUCIICHHOCTD, INIOTHOCTh, BO3PACTHAs U MOJIOBAS
CTPYKTYpa e
http://school-
OcHOBHbIE TIOKA3aTEJN MOIMYJISIHUN: collection.edu.rul).
43 POKIaEMOCTh, IPUPOCT, TEMII POCTAa, htto://ebio.ru/
CMEPTHOCTD, MHIpattih http://bio.1septemb
DKosiornyeckas CTpyKTypa HOMYJISAIHH. er.ru/urok/
a4 Junamuka nonynsuuu U e€ perynsanus. Kpusbie http://djvu-
pOCTa YUCIEHHOCTH ToTyJsiiun. Kprssie inf.narod.ru/
BbUKMBAHMS http://biology.ru/in
Okonoruyeckas Huma Buaa. JlaboparopHas dex.php
45 pabota «IIpucnocoOieHus ceMsiH pacCTeHUN K 0.5
pacceseHuIo»
46 Bun xak cucrema nonynasuuii. 3aKOHOMEPHOCTH
MOBEJICHUS U MUTPALIUIl )KUBOTHBIX
47 Co00111ecTBO OPraHU3MOB — OHOIICHO3.
DxocucreMa Kak OTKpbITasi CUCTEMa
KpyroBopor BemiecTs 1 MOTOK YHEPTUU B
48 skocucteme. OCHOBHBIE TIOKAa3aTENIN
HKOCHUCTEMBI
49 KoHntpois 3HaHuM
50 Dkonoruyeckue nupamuabl. smMeHeHus
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COO6H_ICCTB — CyKI€CCuu

[TpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€p U

>t peK. DKOCHUCTEMBI MOpE 1 OKEaHOB
5 [Tpuponusie ?'KOCI/ICTGMBI. DKOCUCTEMBI TYHJIP,
JIECOB, CTENCH, MyCThIHb
AHTPOIOT€HHBIE YKOCHCTEMBI.
bu6mmoreka [IOK
53 Ypboskocucremsl. [Ipaktudeckas pabora 0.5 _
https.//m.edsoo.ru/7f
«M3yueHue u onucaHue ypoOIKOCUCTEMBI» 413368

54 3akoHOMEPHOCTH (HOPMUPOBAHHS OCHOBHBIX http://school-
B3aMMOJICHCTBHI OPTaHU3MOB B SKOCHCTEMAaX collection.edu.ru/).
MexaHH3MBbI BO3ICHCTBHS 3arPsI3HCHUN Pa3HBIX http://ebio.ru/

55 THUIIOB HA CyOOpPraHM3MEHHOM, OPraHU3MEHHOM, http://bio.1septemb
HOMYJISIIIAOHHOM U 9KOCHCTEMHOM YPOBHSX er.ru/urok/
Buocdepa — obienanerapaas 000104Ka http://djvu-
3emnn. Yuenue B. U. Bepnaackoro o inf.narod.ru/

56 6uocdepe.3aKOHOMEPHOCTH CYIIECTBOBAHUS http://biology.ru/in
6uocdepsl KpyroBopoTs! BeniecTs u dex.php
OMOTEOXUMHUYECKUE ITUKITBI
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI

57 cym. YCcTOHUuBOCTH Onochepsl.

DKOJIOTMYECKUE KPUZUCHI M UX TPHYUHBI
BoszneiicTBue yenoBeka Ha 6uochepy.

58 AHTpPOIOr€HHOE BO3JECUCTBUE HA PACTUTEIIbHBIN
Y KUBOTHBIA MHP
Oxpana npupoibl. OCHOBHBIE IPUHLIUIIBI

59 YCTOMYMBOTO Pa3BUTHS YEJIOBEUESCTBA U

npupobl. PaninoHaabHOE MPUPOIOTIONBE30BaHUE
Y COXpaHEHHE OMOJIOTHYECKOTO pa3HOOOpa3us
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3emiau

0 O606mmeHne o TeMe «MHUKPOIBOIIOHUS | €& 1 bubmmoreka [IOK
Pe3yIIbTaThI» https://m.edsoo.ru/7f
O6061enue no Teme «MaKkpOIBOJIOLUS U €€ 113368

61 PesyBTATED 1 httQ://s_chooI-

collection.edu.ru/).

6 O606menue no teme «IIporcxoxaeHue u 1 http://ebio ru/
pPa3BUTHE )XKU3HU Ha 3eMiie)» http://bio. 1septemb

63 O6061enue o teme «lIpoucxoxaeHue 1 er.ru/urok/
YeJI0BeKa — aHTPOTIOTCHE3) http://djvu-

64 O060061IeHHE 0 TeMe «DKOJIOTHSI — HayKa O 1 inf.narod.ru/
B3aMMOOTHOIICHUAX OPraHU3MOB) http://biology.ru/in

dex.php

65 O6o006menue 1o Teme «OpraHu3Mbl U cpejia 1
o0UTaHUM»

66 KoHntpois 3HaHMI

67 O00061eHHe 10 TeMe «DKOJIOTHSI BUJIOB U 1
TIOTTYJISIIIHIAY

68 O606menue o teme «buocdepa — rmodanbHas 1
HKOCHUCTEMA»

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7.5
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJ11 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonTos C.I'., Connn H.U.,
3axaposa E.T.; mox penakmueit 3axaposa B.b., O01mecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY»; AxumonepHoe obmiectBo «M3marenbcTBo «IIpocBenieHme
* buonorus. O6mas 6uonorwus, 11 knacc/ 3axapos B.b., MamonTos C.I"., Connn H.U.,
3axaposa E.T.; non penakuueii 3axaposa B.b., O0uiecTBo ¢ orpaHHueHHOM
OTBETCTBEHHOCTHIO «/[[PODA»; Axumonepuoe obuiectBo «M3narensctBo «lIpocBemienuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.B.C.PoxnoB. TemaTrueckuii 1 UTOroBbId KOHTPOJIb. COOPHUK MPOBEPOUHBIX padoOT.
buonorus. 10 kimacc. Mocksa 2014r.

3. O.I1. Qynkuna. buonorus 6-11 xmaccel. [IpoBepouHble TECThI, Pa3HOYPOBHEBBIE 3aJaHMSL.
Boarorpan: Yuurens, 2012r

4. H.A.bornanos. KoHTpoibHO-u3MepuTenbHbie Matepuaisl. buonorus 10 kinace. ®I'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Pa3znen «9Bomtonus opranudeckoro Mupa». Teopus,
TPEeHUPOBOYHBIE 3aaaHud. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'eneruxa». Bce tunsl 3agau. TpenupoBouHas
Tetpanb. Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Paznen «9xonorus». Teopus, TpeHUPOBOUHBIE 3a/1aHUS.
Jleruomn, 2016r.

8. B.C.PoxnoB. TemaTuueckuii 1 UTOroBbIN KOHTPOJIb. COOPHUK MPOBEPOUYHBIX padoT.
buonorus. 11 knacc. Mocksa 2014r.

[IBeroB. buonorus. O6mast 6uomnorust 10-11 xkmaccel. Mocksa. Jpoda.2012r.

10. H.A.bornanos KontposbpHo-n3mepurenbable MmaTepuansl. buonorus 11 knace. @I'OC.
Mocksa. Bako, 2016r.

HMUD®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
UHTEPHET

1. «Enunas xomnexuus Ludgposeix O6paszoBarenbHbix Pecypcoy» (Habop mudpoBbix
pecypcos k yueonukam jauaud B.B. Tlaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Martepuaisl k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX
CO3/1aH caiiT, ObUIN onyOJIMKOBaHbI B razere "buonorus". ABTopamu caiita mpojenaHa
Oosbiiasi paboTa Mo CUCTEMATH3UPOBAHUIO Ta3€THBIX CTATCH C YYETOM MIKOJIBHON y4eOHOU
IIporpaMMmsl 1o npeamery "buosnorus”.

7. http://ebio.ru/ - DnextpoHHbIi yueOHHK «bromorusy. CoaepKuUT BCe pa3aeiibl OHOIOTHH:
0O0TaHUKY, 300JIOTHIO, AHATOMHIO W (DHU3UOTIOTHIO YE€TIOBEKA, OCHOBBI ITUTOJIOTUU H
Te€HETHUKH, SBOJIIOIMOHHYIO TEOPUIO U HKOJIOTHIO. MOXKeT OBITh peKOMEHIOBAH YUalMCS
JUISL CAMOCTOSATEIbHON PaOOTHI.

8. http://djvu-inf.narod.ru/ - snexTponHast 6ubIHOTEKA

http://biology.ru/index.php - Caiit siBisiercst UHTepHET — Bepcueit yueOHOTO Kypca Ha
KoMmakT-aucke "Otkpsitas buonorus".



