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MNOACHUTEJBbHAS 3AIINCKA

[Iporpamma no yue6HOMy npeamety "buonorua” (nanee - Ouosorus) Ha ypoBHE CpPEIHETO
obmrero obpazoBanust pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 No 273-03
«O06 ob6pazoBannn B Poccuiickoit ®denepanun»y, ®I'OC COO, KoHuenuwu mnpenomaaBaHus
yueOHOro npeamera «bHOJOTHs» U OCHOBHBIX MOJIOXKEHUN (hefiepanbHOil pabodeit mporpaMMel
BOCIIUTAHMS.

VYuebubiii npeamer «buonorus» yriyonéHHoro ypoBHs wusyudeHus (10—11 xmaccer)
SABIISICTCSI OJTHUM W3 KOMIIOHEHTOB MPEIMETHOH 001acTu «ECTeCTBEHHO-HAyYHBIE TPEAMETH».
Cornacno mnonoxenusim ®I'OC COO mnpodunbHble y4deOHblE NpPEeaMEThl, W3Yy4aeMble Ha
yrIyOJIEHHOM YpOBHE, SIBJISIOTCS criocoOoM auddepeHnnanuu o0ydeHuss Ha YpOBHE CPEIHEro
o0miero o0pa3oBaHUsl M MPHU3BAHBI O0ECIIEYUTH MPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIHMM,
CpPeIHUM OOIMM, CPEIHMM MPO(PECCHOHATLHBIM M BBHICIIMM OOpa3oBaHWEM. B To ke Bpems
KaX/IbIi M3 3TUX y4eOHBIX IPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE peIlIeHUE
00pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U Pa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopHeHTauuen
oOydaromuxcsi ¥ CTUMYJIHPOBAaHHMEM HHTEpeca K KOHKPETHOM 00JacTH HaydyHOro 3HAHUS,
CBSI3aHHOTO C OWOJNOTrHel, MEAWIIMHOMN, SKOJOTHEH, IMCHUXOJOTUEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma o yueOHOMY nipeameTy "buonorus" naér mpeacTaBieHUe O IS U 3aJadax
u3yudeHus yueoHoro npeamera «bruonorus» Ha yriyOinEHHOM YpOBHE, ONpeieiseT 0053aTelIbHOe
(MHBapUaHTHOE) MpEAMETHOE COJEpXKaHHe, €ro CTPYKTYpHpOBaHHE IO pas3jesiaM U TeMmaw,
pacrnpeeneHue 1o KjiaccaM, peKOMEHIYeT IMOCJIeJ0BATEIbHOCTh U3YUeHUs YUeOHOTro MaTepHrasa
C y4yéTOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OHOJOTHM peaii30BaH MPUHIUI
MIPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOI'O O0IIero oOpa3oBaHUS,
Onaromaps 4yeMy @POCMaTpUBAETCS  HAIPaBICHHOCTb Ha  MOCIEAYIOIIEe  pa3BUTUE
OMOJIOTUYECKMX 3HAHWM, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IKOJIOTHYECKOTO MBIIUICHUS, PEACTaBICHUNA O 3A0pOBOM o0Opasze KHU3HH, Ha
BOCIIUTAHUE OEPEKHOTO OTHOIICHUS K OKpYXalolled NpHpoAHOM cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXKHOCTH yueOHoro mpenmera «buosnorusi» B peamu3anuu
tpeboBanuii ®I'OC COO k mIaHUPYEMBIM JHMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM
pesynpTaTaM o00ydeHus W B (OPMHPOBAHMH OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHHOM
NeSITEIbHOCTH O0YYaIOLIUXCSl 10 OCBOCHMIO COJEpXkaHUS OHOJOrMYecKoro oOpa3oBaHUs Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHuUs.

VYuebOnsiii npeamer «buosiorus» Ha ypoBHE CpeaHEro o0Iero oOpa3oBaHMs 3aBepIacT
Ouosiornyeckoe oOpa3zoBaHue B IIKOJIE M OPUCHTUPOBAH HA PACIIUPEHUE U YIIyOJieHue 3HaHUH
o0ydJaronmxcsi O J>KMBOM TMPHUPOJIE, OCHOBAaX MOJEKYISIPHOW H KIETOYHOW OHOJIOTHH,
SMOPUOJIOTUH U OUOJIOTUU PAa3BUTHUS, TEHETUKH, CEJIEKIMH, OMOTEXHOJOTUH, 3BOJIIOLHUOHHOTO
YUCHHS U KOJIOTHH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM YpOBHE OPUEHTHPOBAHO HA
MOJITOTOBKY OOYyYaromuXcs K MOCJIEIYIoUeMy MOJTY4YEeHUIO0 OHOJIOrMYeckoro oOpa3oBaHUs B
By3aX M OpPTraHU3alUAX CPEeIHETo MpodeccHoHanbHOro oOpazoBaHus. OCHOBY €ro COAepKaHUsS
COCTaBIISIET cHUCTEMa OMOJIOTWYECKUX 3HAHUM, MOJYYEHHBIX MPH H3YYEHHUU OO0Yy4YaIOUIUMUCS
COOTBETCTBYIOLIMX CHCTEMATUYECKHX pa3esioB OMOJIOTMM Ha YPOBHE OCHOBHOI'O OOILIEro
obpasoBanus, B 10—11 xmaccax 3Tv 3HaHUS MOTYYArOT pa3BUTHE. Tak, pacIIMPEHb U YIITyOJIeHBI
OHMOJIOTHYECKHe 3HAHUS O PACTEHUSX, KUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YelIOBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKHM3HH, JOINOJHHUTEIbHO BKIIOUEHBI OMOJIOTHYECKHE CBEICHUS



MPUKJIATHOTO M TIOUCKOBOTO XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPUEHTHPHI IS
nocjuenyomero Beidopa npogpeccun. BosmMokHa Takke MHTErpanus OMOJOTMUECKUX 3HAHWUU ¢
COOTBETCTBYIOLIMMH 3HAHUSMHU, TIOJYYEHHBIMU O0YJarOIIUMUCS TIPU U3y4eHUN (DU3HKH, XHUMHUH,
reorpaduu U MaTeMaTHKH.

Crtpyktypa mporpammbl 1o ydeOHOMY mpenmery "buonorus" orpakaeT CHUCTEMHO-
YPOBHEBBIM U HSBOJIIOLMOHHBIA MOAXOJbI K H3ydeHuto Ouonoruu. CorjacHO UM, H3y4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEePHbIE JJISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allvy,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emie, COXpaHEHHs OMOJIOTMYECKOTO pa3sHOoO0Opasus
mwiaHeTsl. Tak, B 10 Kkiacce M3ydaroTcsi OCHOBBI MOJIEKYJISPHOM M KIJIETOYHON OHOJIOruH,
AMOPUOJIOTHH U OUOJNIOTHH Pa3BUTHUS, TEHETHKU U CEJIEKIUU, OMOTEXHOJIOTUN U CUHTETHYECKOU
OMOJIOTHH, aKTYyaJH3UPYIOTCS 3HAHUS OOydJalomMXCsl MO0 OOTaHUKE, 300JIOTHH, AHATOMHHU,
¢buszmonorum yenoBeka. B 11 kiacce m3y4aroTcsi IBOJIOIMOHHOE yU€HHE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOHnblii mnpeamer «buonorus» mnpusBaH O00ECHEUYUTh OCBOCHHE OO0YyYarOIIMMUCS
OMOJIOTUYECKMX TEOpU M 3aKOHOB, WJACH, NPUHIUIOB M MPaBHI, JEXKalUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHbI MHpPA, 3HAHUH O CTPOEHUH, MHOrOOOpasuH
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLuU, OHOLEHO03a, IKOCHCTEMbI, O BbLIAOIIUXCS
HAy4YHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIIEOBAHHUIX B OMOJIOTHUH, MPUKIATHBIX acCMeKTax
Ouosornyeckux 3HaHui. [ pa3BUTUS U MOJAEp)KaHUS WHTEepeca OO0yJarolIuXcsi K OHOJIOTUU
HapsiAy CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepHala B COIEPKAHUU IPOTrpaMMBbl 110
OMOJIOTHU TPEAYCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAHOBIEHHS M Pa3BUTHUS TOW WJIM MHON
o0nacTy OMOJIOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyO€kKHBIX YUEHBIX B PELICHHE Ba)KHEUIINX
OHMOJOTUYECKUX U YKOJIOTUYECKUX MPOOIIEM.

Henps u3yuenus: yueOHoro npeamera «buonorus» Ha yriiyOJa€HHOM ypOBHE — OBIIJICHHE
OOyyarolMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIbHOW OpraHu3alUd >KHUBBIX CHUCTEM
Pa3HOTO paHra u NpUoOpeTeHrne YMEHHUM KCII0NIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUHN HHTEpECa
K ompeaenéHHoi obnacTu mpodeCcCHOHATBHON NEITeNTbHOCTH, CBSI3aHHOW ¢ OMONOTHEH, Win K
BBIOOPY Y4EOHOTO 3aBEICHHS [IJIsl TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHMSI.

JlocTrxkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha yrmyOa€HHOM ypoOBHE
oOecreynBaeTcs pellieHueM CIEAYIONUX 3a/1au:

OCBOCHHE OOYYAIOINIMMHUCS CHUCTEMBl OWOJIOTMYECKHX 3HAHWM: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOpUsX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBHiIax,
COCTaBIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KApTHHY MHpa; O CTPOCHHHU,
MHOT'000pa3uu M OCOOCHHOCTSAX OMOJIOTMUECKUX CHUCTEeM (KJIeTKa, OpraHWu3M, TOIMYJISITUS, B,
ouoreoneHo3, Ouocdepa); O BBIJAIOMIMUXCA OTKPHITUAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OHoJIOrny;

O3HAKOMJICHHE  OOYy4YalIIMXcsi €  METOJaMHM  [O3HAHHUA  JKUBOM  TPHUPOJBIL:
UCCIIEI0BATEIbCKUMHU METOIaMU OMOJIOIMYECKHX HAayK (MOJIEKYJISIPHOM M KJIETOUYHOM OHosoruy,
SMOPUOJIOrHH U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CEJIeKUUU, OMOTEXHOJIOTUN U CUHTETHYECKON
OMoJIOTHH,  MAaJEOHTOJOIMH, OKOJOTMH);  METOJAaMU  CaMOCTOSITEIbHOTO  MPOBEACHUS
OMOJIOTUYECKHX HCCICIOBAaHUKA B JIaOOpaTopuu M B mpupoae (HaOI0JeHHE, H3MEpEeHHeE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJICHHE OOYYAIOIIUMUCS YMEHHUSMHU: CAMOCTOSITEIbHO HAaXOJIUTh, aHAIW3UPOBATH U
MCTIOJIH30BATh OMOJIOTHYECKYI0 HH(OPMAIIHMIO; TIOJIB30BATHCS OMOIOIMYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAJIBHO-
HSKOHOMHUYECKUMH U SKOJOIMYECKHMMH MpoOJIeMaMU 4YelOBEYEeCTBA; OLIEHUBATH I1OCIIEICTBUS



CBOCH JEATENBHOCTH 10 OTHOLIEHUIO K OKpY)Kallleld NpUpOJHOM cpene, COOCTBEHHOMY
3I0POBbIO M 3[I0POBBIO  OKPYXKAIOIIMX JIIOJIeH; OOOCHOBBIBaTH W  COOJIOAATH  MeEphI
npodunakTikn WHPEKIMOHHBIX 3a00JICBaHU, TIpaBHUiIa MOBSJACHHS B MPUPOAC U 0OeCICUCHUS
0e30MacHOCTH COOCTBEHHOM KHM3HENEATENBHOCTH B UPE3BbIUAWHBIX CUTYaIUSX MPUPOAHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4dHBIE OTKPBHITHS B 001acTH
OHoJIOrny;

pa3BUTHE y 00YYAIOIIMXCS MHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B IMpolecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH W COBPEMEHHBIMU HCCICIOBAHUSMU B OWOJIOTHH,
pelmaeMbpIMi €10 TIPOOJIeMaMH, METOIOJIOTHEH OHMOIIOTUYECKOTO HWCCIICAOBAHUS, MPOBEICHHS
JKCIIEPUMEHTANIBHBIX HCCJEOBAaHUI, peleHus] OWOJOTHYECKHX 3aJay, MOJETUPOBAHUS
OHMOJIOTUYECKNX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHME Y OOYYarOIIMXCSl IEHHOCTHOTO OTHOLIEHHs K JKUBOM MPHPOJE B LEIOM U K
OTIENbHBIM €€ O00BbeKTaM U SBICHHUAM; (HOPMHUPOBAHHE HKOJIOTHUECKOH, TeHETHYECKON
IPaMOTHOCTH, OOIICH KyIbTYpbl TOBEICHUS B MPHUPOJC; WHTETPANHMHA ECTECCTBEHHO-HAYYHBIX
3HAHHI;

MprOOpeTeHNnEe 00YJAIOIIUMHUCS KOMIIETEHTHOCTU B PAIIMOHAIBHOM MPUPOIO0NOIE30BAHUN
(cobmroneHue TMpaBWJI TOBEACHHMS B MPUPOJE, OXpPaHbl BHUAOB, HKOCHCTEM, OHochepsl),
COXpPaHEHUHU COOCTBEHHOI'O 37I0POBBSI U 3J0POBBS OKPYXKAIOUIMX Jtojel (coOmoaeHuss Mep
npodunaktuku  3a0oneBaHui, obOecreuyeHHEe  OE30MACHOCTH  JKU3HEACATENLHOCTH B
Ype3BbIYANHBIX CUTYALUSAX MPUPOIHOTO U TEXHOTEHHOT0 XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTUYECKNX 3HAHUN ¥ YMEHUI B IOBCETHEBHOM KU3HU;

CO3/IaHWE YCJIOBUHM JJs OCO3HAHHOTO BbIOOpa OOYYAIOMIMMHUCS WHAWBUIYaTbHOU
00pa3oBaTe/IbHON  TPAaEKTOPUHU, CIOCOOCTBYIOIIEH MOCIEAYIOIEMY MPOPECCHOHAIBHOMY
CaMOOTIPEICTICHHIO, B COOTBETCTBUM C HMHIUBUAYaJTbHBIMU HMHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

OOmiee 4yuciIO 4acoB, OTBEACHHBIX Ha HM3ydyeHUE OHOJOTMU Ha YriIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeeNi0).

OTOop oOpraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOyYeHHS OHOJIOTHH
OCYIIECTBIISICTCS C YUETOM CHENHU(PHUKH €r0o COJACpKAaHMS M HANpaBIEHHOCTH Ha TPOJOJDKEHHE
OMOJIOTHYECKOr0 00pa30oBaHUsA B OPTraHU3AIMUSAX CPEIHEro MPOQPECCHOHAIBHOTO W BBICIIETO
o0Opa3oBaHUsl.

OO0s3aTebHBIM YCIIOBHEM TIPU OOYYEHHWH OMOJIOTMH Ha YTIyOJIIEHHOM YPOBHE SIBIISETCS
MpOBEACHUE JTA0OPATOPHBIX W TMpaKTHUecKuX pador. Takke ydyacTue oOydarImMXcs B
BHITIOTHEHUH  TPOCKTHBIX UM  y4eOHO-UCCIIEOBATENLCKUX PabOT, TeMaThka KOTOPBIX
OTIpEeNIeNACTCS YYUTENIeM Ha OCHOBE HWMEIOIIMXCS MaTepHATbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBUH.



COIEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue IpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoU utorooi arrecrauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMmeHnHast OMONOTHS — KOMIUIEKCHast Hayka. KpaTkas uctopusi pa3BUTHS OHOJIOTHU.
buonoruueckne Hayku M H3ydaemble UMHU MpoOiemMbl. DyHIaMEHTalbHbIE, MPUKIATHBIE U
MIOMCKOBBIC HAyYHBIE UCCIIEIOBAaHUS B OUOIOTUH.

3nayenne Ouonoruu B (POPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBs3anHbIe ¢ OuWonoruedd. 3HAUYeHHE OWOJOTHM B MPAKTUYECKOU
NEATENBHOCTH YEJIOBEKA: MEIMILMHE, CEIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBIL.

JdemoHcTpauuu

Ioptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. M. Baswios, H. B.
Tumodees-Pecosckuit, JIxk. Yorcon, ®. Kpuk, /1. K. benses.

Tabauupl u cxembl: «CBA3b OMOJIOTUHU C IPYIMMHU HaykKaMm», «CucteMa OMOJIOTHYEeCKUX
HayK».

Tema 2. /KuBble cucTeMbl M X U3y4YeHHE

XKuBble cuctempl Kak mpeaMeT u3ydeHus ouonaoruu. CBOWCTBA KUBBIX CUCTEM: €AMHCTBO
XUMHUYECKOI'O COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXKHOCTb U YHNOPSJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOpPraHW3alUsi, CaMOBOCIPOM3BEIACHHUE, Pa3APaXKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3aluy SKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM, TKaHEBbIH,
OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBII (OuoreoneHOTHYECKUIT),
o6unochepnsiit. Ilponeccel, nmpoucxoasimye B *UBbIX cucTeMax. OCHOBHbIE MPU3HAKHU KUBOTO.
Kuznp kak ¢opMma cymiecTBoBaHHUS MaTepuu. Hayku, nzydaromue *HBbIe CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHU3aliy.

N3yuenne xuBbBIX cucteM. Mertoasl Ouwonornueckoir Hayku. HaGmromeHue, m3MepeHue,
JKCIIEPUMEHT, CHUCTEMAaTH3alMs, MeTaaHanu3. [loHsaTMe o 3aBUCUMONW M HE3aBUCUMOU
nepeMeHHou. IDmanupoBanune skcnepumenta. llocranoBka u mposepka rumore3. Hynesas
runore3a. [lonsitue BoIOOPKH U €€ nocToBepHOCTh. Pazdbpoc B Ononornueckux gaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIyUYEHHBIX pe3ysbTaToB. [IpMunHBl UCKaXEeHUsI PE3YJIbTAaTOB HKCIEPUMEHTA.
[loHsAiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabauubt u cxembl: «OCHOBHbBIE TPH3HAKU >KU3HW», «buoNOrHYecKre CUCTEMBD,
«CBOICTBa KUBOW MaTepun», «YPOBHH OpPTraHU3ALMHU )KUBOU NMPUPOIbI», «CTpOEHUE KUBOTHOM
KineTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI  OpraHOB  YEJIOBEUECKOIO  OpraHU3May,
«buoreonenosy, «buocdepar, «MeToabl H3ydSHHUS )KUBOH MIPHUPOIBD».

O6opynoBanue: 1a00paTOpHOE 0OOPYAOBAHKE JIJIsl TPOBEACHUS HAOIOICHHM, U3MEPECHHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHHE pPa3IUYHBIX METOJOB MPHU HU3YUYEHUHU >KUBBIX
CUCTEMM.

Tema 3. buosnorust KieTkn



Knerka — cTpykTypHO-(QYHKIMOHAIbHASL €JUHULA >KUBOr0. VICTOpUs OTKPBITUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJOXKEHHUSI COBPEMEHHON KJIETOYHOW TEOPHUHU.

Metoabl MOJEKYISIpHOW M KIETOYHOH OHMONOTMU: MHUKPOCKOMHUSA, Xpomartorpadus,
anekTpodopes, METOJ  MEuUeHbIX aTroMoB, auddepeHnmanbHoe  HEHTpUDYTrUpoBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue DUKCUPOBAHHLIX KlemoK. DIEKTPOHHAs MUKPOCKOIIHSL.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabauubl U cxembl: «CBETOBOW MMKPOCKOI», «DJIEKTPOHHBIM MHUKpocKom», «Mcropus
Pa3BUTHS METOJI0B MUKPOCKOIIUN.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaTbl PacTUTENbHBIX, *MBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/I3yueHne MeTOJOB KJIETOYHOM OHOJOrHMM (XpomaTorpadus,
anextpodopes, nuddepennuanpaoe nenTpudyruposanue, [TLIP)».

Tema 4. XumMn4yeckasi Opranu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- ¥ YIbTPAMHUKPOJIEMEHTHI. Boaa u €€ pomnb
KaK pacTBOPUTENS, pEarcHTa, ydacTHE B CTPYKTYPUPOBAaHUM KIETKH, TEIIOPETYIIALHNN.
MuHepalibHbIE BEILECTBa KJIETKH, UX OMoioruyeckas pojb. POk KaTHOHOB M aHHOHOB B KJIETKE.

OpraHvuyeckue BENIeCTBA KJIETKU. buonorudyeckue nmoJumepsl. beaku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Moisiekyinbl. IlepBuunas cTpykTypa Oenka, MenTHIHAas
CBsA3b. BTOpuuHas, TpeTu4Has,, yeTBEpTUYHAs CTPYKTyphl. [leHartypauus. CBoiicTBa O€IKOB.
Knaccudukamnus 6enkos. buomornueckue GyHKIuu 0€IKOB. [lpuonul.

VYraeBoasl. MoHOcaxapubl, AMCAXapHJIbl, OJUTOCaxapuasl M monucaxapuabl. OOmumit
IUIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA YIiieBoAoB. buonoruueckue QyHkuuu
YIJI€BOJIOB.

Jlumuasl.  I'mapoduneHO-TUApOodoOHBIE  cBoiicTBa.  Knaccudukauus — JTUIHIOB.
Tpurnuuepuasl, pochonunuasl, BOCKU, crepouipl. buonornyeckue @ynkuuu nunuaos. Ooume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4YecTb, CHOCOOHOCTh K CaMO3aMbIKaHHMIO,
MIOJIYIIPOHHIIAEMOCTb.

Hyxneunoseie kucnotel. JJHK n PHK. CtpoeHue HyKI€MHOBBIX KUCIOT. HyKieoTHbl.
[punmun xommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas crnupais.
Mecronaxoxaenue u 6nonorndeckre pynkuun JHK. Buasr PHK. @ynkuuu PHK B kietke.

Crpoenne monekynbl AT®. Makposprudeckue cBsizu B mosiekysne AT®. buonornyeckue
¢ynkunn  AT®. BoccTaHOBIEHHBIE TEPEHOCUYMKH, UX (GYHKIMU B KiIeTke. /[pyeue
HYyKIe03uompugocgamol (HT®). CexBennpoBanue  JIHK.  Memoow — cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpyktypHast Ouonorus: OMOXMMHYECKHEe U OMO(U3MYECKHe HCCICIOBAHHS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyi. Moodenuposanue cmpykmypol u  QYHKYuUl
Ouomonexyn u ux komniekcog. Komnwvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONEKYI U
UX HenpupoOOHvIX AHAN0206.

JdemMoHcTpanun

Ioptpertsr: JI. [lonunr, /[x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C.
[Ipy3unep.

HMuarpammel:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B HEXKHBOM  IIPHPOIE,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KUBOM MPUPOIE».



Tabmuuer u cxembl: «llepuoguueckas Tabiuna XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYIbl Oenkay,
«CTpyKTyphl O€JIKOBOM MOJEKYJbD», «CTpoeHHE MOJEKYN YrieBoJoB», «CTpOEHHE MOJIEKYI
munuaoBy, «HyknenHoBble KUCIOThD, «CTpoeHne MoJeKyinsl ATODy.

Ob6opynoBaHue: XUMUYECKas OCy1a 1 000pyI0BaHHUE.

JlaGopaTopHas padora «O0Hapy)eHHE OCITKOB C TIOMOIIBIO KA9eCTBEHHBIX PEAKITHIN.

JlaGopaTopuas padora «lccnenoBanue HYKICHHOBBIX KHCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMHU KIETKH

Tunsl KJIETOK: syKapuoTHYecKas W mMpokapuotuyeckas. CTpyKTypHO-(YHKIIMOHAIBHBIC
00pa3oBaHUs KJICTKH.

CtpoeHue mNpPOKAPUOTHUECKOW KJIeTkW. KieTouHas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOEHUs TeTepoTpo(HOI U aBTOTPOHON MPOKAPUOTUYECKHX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Ctpoenne u (QyHKIIMOHUPOBAHHE dYKapHOTHYEeCKOM kieTku. [lma3zmartnyeckas MmemOpaHa
(mnazmanemma). CTpykTypa Mja3MaTHYecKod MeMOpaHbl. TpaHCHOPT BEIIECTB dYepe3
I1a3MaTHYECKyl0 MeMOpaHy: HacCUBHBIA (auddys3us, obneryéHHass audQy3us), aKTUBHBII
(mepBUYHBIA U BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponunaemocts MmemOpanbl. Pabota
HATPUI-KaJIMEeBOro Hacoca. DHIOUUTO3: MUHOUTO3, paronuro3. Dx30uuTo3. Kinetoynas cTeHka.
CtpykTypa v QyHKIIUH KJIECTOYHON CTEHKH PACTEHUM, TPUOOB.

Huromnaszma. Iluto3one. Llutockener. JIBmkeHune nuroruiasmbl. OpraHouabl KIETKH.
OpHoMeMOpaHHbIE OpraHOW/BI KIETKHU: 3HAoIazMaTuueckas ceth (DIIC), anmapat ['onbaxwy,
JU30COMBI, UX CTpoeHHe U (yHKIMH. B3auMocCBsI3b OJHOMEMOpPAHHBIX OPraHOUAOB KIIETKU.
CrtpoeHue TrpaHyISIpHOTO peTukyinyma. Mexanusm Hanpasnenus 6enkoe ¢ OIIIC. Cunres
pactBopuMbix ~ OenmkoB. CuHTE3  KJIETOYHBIX  MeMOpaH. [mamkuii  (arpaHymsipHBIi)
sHOIUIa3MaTHUeckuii peTukynyMm. CekpetopHast pyHkuusi anmapata [onbmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka 6enkog ¢ annapame I o1v0scu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kiierounsnii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MHUTOXOHIPHUHU, IUIACTUIBL. [Ipoucxooicoenue
mumoxonopuul u naacmud. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeynruc). CtpoeHue u
GyHKIMM  MUTOXOHApUA © macTul. [lepBUuYHbIe, BTOPUYHBIE M CIOKHBIE IUIACTUIBI
(OTOCHHTE3UPYIOIIUX JYKAapUOT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIJIACTBI  BBICIIMX
pacTeHuM.

HememOpanusie opranouasl kinetku CTtpoeHre u (QYyHKIMH HEMEMOpPaHHBIX OPraHOHNIOB
KineTku. Pubocombl.  Ilpomedsxcymounvie  ¢unamenmoi. MuxkpodunaMeHTsl. AxkmuHogvle
Mukpogunramenmol. MpIIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbL HEMbLULEUHbIX KIemOoK.
Muxkpotpybouku. Krnetounsiii nentp. CTpoeHHEe W [BHKEHUE JKIYTHKOB M PECHHYEK.
MukpoTpy6ouku 1uTorasmel. Llentpuoins. benku, accoyuuposantuvle ¢ MUKpoghuiamenmamu u
muxpompyboukamu. Momophvie benxu.

SAnpo. OOonouka spa, XpOMaTHH, KapHOIUIa3Ma, SAPBIILIKHA, UX CTPOCHUE M (DYHKIUH.
Snepubliii 6enkoBbId MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HWHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamun. belku XpoMmaThHa — TUCTOHBI. J{uHamukxa s0epHou
06010uKU 8 Mumo3e. HoepHulii mpancnopm.

Knerounsle  BiitoueHusi.  CpaBHUTENbHAsh  XapaKTEpUCTHKA  KIETOK  3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHO).

JdeMmoncTpanumn



[Toptpetsl: K.C. MepexkoBckuii, JI. Maprysmuc.

Tabauubl u cxembl: «CTpoeHHE HYKApHUOTHUECKOM KIeTkn», «CTpoeHHe >KHBOTHOM
KJIeTKW», «CTpOeHUE pacTUTENbHON KileTKn», «CTpoeHne MUTOXOHIpUMNY, «S1po», «CTtpoeHue
MPOKAPUOTUYECKOM KIETKH.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPONpENnapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOIIpEnapaTsl OaKkTepruaIbHbIX KIETOK.

JlaGopaTopHnas padora «/3yueHue CTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IpakTnyeckas padora «/3ydeHne CBOUCTB KJIETOYHONH MEMOpPaHBD».

JlaGopaTopuasi padora «lccienoBanue mia3mMolin3a U JACIIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaX.

IIpakTHueckas padora «/3ydyeHne ABMKEHUS LUTOIIA3Mbl B PACTUTENIBHBIX KIETKaX).

Tema 6. O0OMeH BeleCTB U MpeBpalliecHUe JHEPIUU B KJIeTKe

AccuMmWIsSIMA ¥ AMCCUMWIISILUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPO(HBIA M  TreTepoTpoPHBIA. YyacTHe KHCIOpoAa B  OOMEHHBIX MpoIleccax.
DHepretuyeckoe oOecnedueHue kietku: mnpeBpamenue AT® B 0OMEHHBIX THpoleccax.
@depMEeHTAaTUBHBIN XapakTep peakiuid KIeTOYHOro metabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiictBa M MexaHusM jaeiictBus. Kodepmentsl. OTinuus (QpepMEHTOB OT HEOPraHMYECKHX
Karaau3aTopoB.  benku-akTuBaTOppl UM OETKU-MHTUOUTOPBHL. ~ 3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIU OT Pa3INYHBIX (PaKTOPOB.

IlepBuYHBII CHHTE3 OPraHUYECKHX BEUIECTB B KIEeTKe. DOTOCUHTE3. AHOKCUCeHHbIU U
oKcuceHnvlli  pomocunmes 'y 6baxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMb
peaxkyuonnoz2o yenmpa. Ponb xiopomactoB B mporecce (porocunTe3a. CBeToBas U TEMHOBas
¢baspl. @omoovixanue, Cz, C4. u CAM-munvr gpomocunmesa. IIpoayKTUBHOCTh (HOTOCHUHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHTe3.  Pa3zHoOOpa3wme  OpPraHM3MOB-XEMOCHHTETHKOB:  HUTPH(DHIMPYOIIHE
OakTepuu, xene300aKTepun, cepoOaKTepun, BOAOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3a.

AnaspobHble opranu3Mbl. Bunbel 6poskenus. [IpoaykTel OpoxeHHs M UX HCIIOJIb30BAHUE
YEJIOBEKOM. AHA’POOHBIE MHUKPOOPTaHW3MBI KaK OOBEKTHI OMOTEXHOJIOTHH W BO30YAHUTENIH
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. DTambl HEPreTHdeckoro obmeHa. I[loAroTOBUTENBHBIA ATarl.
['mukonu3 — 6eCKUCIOPOIHOE PACIIEIUIEHUE TITIOKO3HI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHue. Posb MUTOXOHApPHUI B Ipoueccax
Oounonornyeckoro okucienus. Lluknuueckue peakuuu. OxkucnaurenabHoe (GochoprIupoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cummes ATD: paboma npomonmnoi ATD-
cunma3svl. llpeumymectBa a’poOHOro myTd OOMEHa BELIECTB Iepel  aHa’POOHBIM.
D hHEeKTUBHOCTH YPHEPTETUIECKOTO 0OMEHa.

JdemoHcTpauuu

Ioptpetsr: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabnauubt u cxembl: «POTOCUHTE3», «IDHEpreTHyeckuii oomen», «buocunTes Oenkay,
«Ctpoenue hepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOI MUKPOCKOII, 000py/I0BaHUE ISl IPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENAPATOB.

JlaGopaTtopHass pabora «/3yueHue KaTaTUTHUYECKOH aKTUBHOCTH (EPMEHTOB (Ha
MpUMepe aMUIa3bl WIH KaTajaasbl)y».



JlabopaTopnasi pabora «l3ydeHue (epMEHTAaTUBHOTO pACIICIICHUS TEPOKCH/IA
BOJIOPOJa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX».

JlabopaTtopHnasi pab6ora «CpaBHeHHE TIPOLIECCOB (DOTOCUHTE3A U XEMOCHUHTE3a».

JlabopaTtopHasi padora «CpaBHEHHUE TIPOLIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HacneacrBenHasi uHGopManus M peaju3anus eé B KieTke

Peakiun matpuunoro cuTte3a. [IpyHIIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOTO
cuHTe3a. Peanmszanus HaciencTBEHHOW wHH(OpManuu. ['eHeTHYecKwii KO, ero CBOWCTBa.
Tpanckpunuus — mMatpuunblid cuHTe3 PHK. IlpuHIUMNBI TpaHCKpUILIMK: KOMIUIEMEHTApHOCTD,
aHTHUNAPAIEIbHOCTh, aCUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ srambl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcimoBus
ouocuHTe3a O6enka. KonupoBanue aMiuHOKHCIIOT. Poiie prbocom B OnocuHTE3e OenKa.

Coepemenuvie npedcmagienus o cmpoeruu ceHog. OpraHuzainus reHoMa y MPOKapHoT U
JyKapuoT. Perynsuusi akTUBHOCTH T'€HOB y mnpokapuoT. ['mmoreza omepona (. XKakob, XK.
MaHo). MonexynsapHuvle mexanuzmvl SKCnpeccuu 2eHo8 y sykapuom. Ponv xpomamuwna 6
peayaayuu pabomul ceHog. Perynsaiust 0OMEHHBIX MPOLEcCOB B KiieTke. KiieTounslii romeocTas.

Bupycel — HekneTouHble (HOpPMBI KU3HU U 00JUraTHBIE Mapa3uThl. CTpOEHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETpPOBUPYCOB, OakTepuodaroB. Kusmneuwwiti yuxn JIHK-cooepocawjux
supycos, PHK-codepocawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHble 3aboneBaHusi uenoBeka, KHMBOTHbIX, pactenuid. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEAMIIMHCKHE MTPOOIIEMBI.

buoungopmamuxa: unmeepayus u anaiuz odoarvuux maccueos («bigdata») cmpykmyphulx
buonocuueckux oaunvix. Hanomexmonoeuu 6 oOuonocuu u meouyuwne. IIpoecpammupyemvie
@yuxyuu 6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemMoHcTpanumn

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

Tabmumpt u  cxemsl: «buocuHTes Oenka», «l['eHeTMueckuii Kom», «Bupycs,
«baxTtepruodarm.

IIpakTHyeckas padora «Co3gaHue MOJEIU BUPyCay.

Tema 8. /Ku3HeHHbBIN MUK KJIETKH

Krnerounslii nuki, ero mepuoisl W perymsuus. MHrepdaza u muto3. OcoOeHHOCTH
MpoiieccoB, mporekatomux B uHTepdasze. [loaroroBka kietku k aenenuto. [IpecunreTnueckuit
(MOCTMUTOTUYECKHI), CHUHTETHUYECKHH W TOCTCUHTETUYECKHHA (MPEMHUTOTUYCCKUN) TEePUOIBI
uHTEepQa3bl.

Marpuunsiii  cunre3 JHK -  pemmmkammsa.  Ilpunnuner  perumkanum — JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTHMApPaUIeTbHOCTh. MeXaHu3M
perummkanuun  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TenoMepsl U Tenomepasa.
XPpOMOCOMHBIN HA0Op KIETKH — KapUOTHN. JUIIOMAHBIA W TaluIOWIHBIA HaOOPHI XPOMOCOM.
I'omonornunele xpomocomel. I10710BbIE XPOMOCOMBI.

Jlenenne xietkn — mMuto3. CTaguum MUTO3a U MPOUCXOJSALIME B HUX MPOLECCHL. THIIBI
muTo3a. Kapuokunes u nutokunes. buonornyeckoe 3HaueHuE MUTO3A.

Perynsmuss MutoTHYecKOro IMKIa KieTkd. [IporpammupyeMasi KieTodyHas THOENb —
amnormnTo3.



Krnerounoe sapo, XxpoMocoMbl, pyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemxa» — buoungopmamuuecxue
Mooenu YYHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpanumn

Tabnuuer u cxembl: «KU3HEHHBIH LUK KIETKH», «MuUT0o3», «CTpoeHHE XPOMOCOMY,
«Pennukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenapaTsl: «MHTO3 B KJIETKaxX KOpeIKa
JTyKa.

JlabopaTtopHasi pa6ora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIperapaTaxy.

JlaGopaTopnas padora «HaOmoneHnue MuTo3a B KIETKAaX KOHYMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MHKpOIIpErapaTax ).

Tema 9. Ctpoenue u GyHKIMH OPraHNU3MOB

buonornueckoe  pazHooOpazue  opraHu3sMoB.  OIHOKJIETOYHBIE,  KOJIOHHAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEACITEILHOCTH OJHOKJIETOYHBIX OpraHu3moB. bakrepun,
apxeu, OJIHOKJICTOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIIH, IPyrue MpoTUcThl. KoloHnalbHbIe
OpTaHU3MBI.

B3anMocBs3b 4acTeil MHOIMOKJIETOUHOTO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak e1uHoe Lesoe. I'omeocras.

Txkanm pacreHuid. TuUIBI PacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, IOKPOBHAs,
MPOBOASAIIASI, OCHOBHAs, MexaHU4eckas. OCOOCHHOCTH CTPOCHHMsI, (PYHKIUNA U PaCHOIOKEHUS
TKAaHEN B OpraHax pacTECHUM.

TkaHM JKMBOTHBIX M  4YeJOBeKa. TUIbl JKMBOTHBIX TKaHEH: HIUTEIHAJIbHAS,
COCNIMHUTENIbHAS, MbIlIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHUs, QPYHKIUNA U PACTOIOKEHUS
TKaHE# B opraHax >KUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble ¥ TeHEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4esioBeka. DyHKIMY OPraHOB U CUCTEM OPTaHOB.

Omopa Tema opranu3moB. Kapkac pactenuit. CkeneTsl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHYTpeHHMI ckeneT. CTpoeHUe U TUIIbI COEUHEHNUS
KOCTEH.

JIBukeHne OpraHu3MoB. JIBMKEHHME OJHOKJIETOUHBIX OpPraHU3MOB: aMEOOMIIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBMKEHHME MHOIOKJIETOYHBIX pPACTEHUH: TPONU3MBlI U HACTUH.
JIBM>KeHMEe MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKAa: MbIlieyHas cucrema. Pediekc. CkeneTHbie
MBIl ¥ UX padoTa.

[Mutanue opranuszmoB. [lornomieHre BOJbI, YIICKUCIOTO ra3a U MUHEpaIbHBIX BEIIECTB
pacteHussmMu. l[lutanuwe >KUBOTHBIX. BHYTpPHUIIONOCTHOE W BHYTPUKICTOYHOE TMHIIEBApEHUE.
[IutaHne MO3BOHOYHBIX XUBOTHBIX. OTAENbl MUILEBAPUTEIBLHOTO TpakTa. l[lummeBapurenbHble
xene3bl. [IuieBapurensHas cuctemMa yeaoBeKa.

Jpixanue opranu3MoB. /[pixanue pactenuid. [[pixanue >xuBoTHBIX. Juddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasl MOBEPXHOCTh. JKabepHoe u JEroyHoe
nbixanue. JIpIxaHue IMO3BOHOYHBIX >KMBOTHBIX M YEJOBEKAa. JBOJIOIMOHHOE YCJIOXKHEHUE
CTPOEHHMsI JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenapHas cucTeMa YeloBeKa. MexaHu3Mm
BEHTWISIIIMH JETKUX Y ITUI] U MICKONMUTAIOMMX. Perynsnus npixanus. /[pixaTenbHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHW3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjle, KpPOBEHOCHBIE cocyAbl M KpoBb. Kpyru



KpoBoOOpamieHusl.  ODBOJIIOIMOHHBIE  YCIOXHEHHSI  CTPOEHUS ~ KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KMBOTHBIX. PaboTa cepana u e€ perynsuus.

Beinenenne y opranusmoB. BeigeneHue y pacteHuid. BelieneHne 'y KMBOTHBIX.
Cokpatutensuble Bakyonu. Opranbl BbiaeneHus. OuubTpalus, Ccekpenuss u o0paTHOe
BCAChIBAaHUE KaK MEXaHH3MbI pabOThl OPraHoOB BblAEHCHHs. CBSA3b MMOJIOCTU TeNa C KPOBEHOCHOU
U BBIICIUTEIBHOM CHCTeMaMM. BblielieHne y MO3BOHOYHBIX XKMBOTHBIX M 4enoBeka. Iloukw.
Crtpoenue u pyHkunonupoBanue Heppona. OOpazoBaHUE MOYH Y YEIOBEKA.

3ammrTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3zMoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTtukyna. Cpenctsa naccuBHOM 1
XUMUYECKOH 3aUThl. DUTOHLUBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI ¥ MX TPOM3BOJHBIE. 3alIUTa OpraHU3Ma
or Oose3nedt. ViMMmyHHas cucTema uenoBeka. KIETOYHBIE W TyMOpaldbHBIA HWMMYHHUTET.
Bpoxnéuubslii u  npHOOpeTéHHBIM  crnenupuUeckuid MUMMYHUTET. Teopusi KIOHAJIbHO-
cenexktuBHoro ummyHnuteta (I1. Dpnux, ®@. M. Bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posb BpoKIEHHOTO HIMMYHHTETA B PAa3BUTHH CUCTEMHBIX 3a00JICBaHUM.

PasnpaxumocTs M perynsuus y OpraHusmoB. Pa3apaXumocTb y OJHOKIJIETOUHBIX
oprann3moB. Takcucel. PazgpaxxumocTs U perymsuus y pacTeHud. PocToBBIE BemecTBa M HMX
3Ha4YCHHUE.

HepBhas cucrema u pediuekTtopHas peryisiius y >XUBOTHbIX. HepBHas cucrema u eé
OTZIeJIbl. DBOJIIOIMOHHOE YCIIO)KHEHHE CTPOEHUST HEPBHOM CHCTEMBI y KUBOTHBIX. OTaelbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XHBOTHBIX. Pediekc u pedrnextopHas nyra. besycnoBHble u
YCJIOBHBIE PE(IICKCHI.

['ymopanbHas peryisauus W SHAOKPHHHAs CHUCTEMa JKMBOTHBIX K 4YenoBeka. JKenessl
SHJIOKPHUHHOM CHCTEMBI M HX TOpPMOHBI. JleidcTBHE TOpMOHOB. B3anMOCBA3b HEPBHOM H
SHIOKPUHHOM cucteM. ['unoranamo-runodusapHas cuctemMa.

JdemMoHcTpanumn

Ioptper: U. I1. I1aBnos.

Tabmuuel u cxembl: «OJHOKIETOYHBIE BOJIOPOCIN», «MHOIOKIETOYHBIE BOJIOPOCIH,
«baktepun», «llIpocreiimmey, «Opranbl I[BETKOBBIX pacTeHH», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpPOEHHE HAaceKOMbIX», «TKaHU pacTeHUII»,
«KopHueBbie cuctembry, «CTpoeHme cTeOiss», «CTpoeHHME IJIMCTOBOM IUIACTHHKMY», «TkaHU
XKUBOTHBIX», «Ckener 4venoBekay, «llumeBapurensHas cucrema», «KpoBeHoCHass cucremay,
«/IpixaTenpHass cucremay, «HepBHas cucrema», «Koxka», «MpbllieyHas cucTeMay,
«BpiienurenpHas cucremay, «JHIOKpUHHAsA cucTemay, «CTpoeHue MbInb», «MMMyHUTET»,
«KumeuynomnosnocTtHsle», «CxeMa NUTaHUs pacTeHUN», «KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHue miaHnapuny», «BHyTpeHHee CTpoeHHEe J0XKIEBOTO
yepsi», «HepBHas cucrema pbiO», «HepBHas cuctema msrymku», «HepBHas cuctema
npecMmblkaomuxcs», «HepBHass cuctema nTuny, «HepBHas cucrtema MIEKONMTAIOLIUXY,
«HepsHas cuctema yenoBekay, «Pediekcy.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpENnapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKaHEH, pAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX, UITIOKOKUX, KUBBIC
9K3EMILIApPhl KOMHATHBIX pacTEeHU, repbapuul pacTeHUN pa3HbIX OT/AENIOB, BJIa)KHbIE IperapaThl
KHMBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKLIMU OECII03BOHOYHBIX KHBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuEe s JEMOHCTpAallMd [OYBEHHOI'O U BO3AYIIHOIO THMTAaHUS pacTeHUH,
pacuieryieHus: Kpaxmana u OenkoB 1oj JedcTBHEM (epMeHTOB, o0opynoBaHuE MJis



JEMOHCTpPAIIMH OIBITOB 10 U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHU3MA JbIXaTEIbHBIX
JBUKEHUN, MOJIENIA TOJIOBHOTO MO3Ta PA3IMYHbIX KUBOTHBIX.

JlabopaTtopHasi pa6ora «/3yueHue TkaHEH pacTCHUII.

JlabGopaTopHas padora «/3ydyeHre TKaHEH )KMBOTHBIX).

Jlaboparopnas padora «l13ydyeHne opraHoB IIBETKOBOTO PACTEHUS».

Tema 10. PasMHOkKeHNe U pa3BUTHE OPraHNU3MOB

@DopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosoe (BKIII0Yas BEreTaTUBHOE) U MOJI0BOe. Buibl
6ecroyIoro pa3sMHOKEHUS: IOYKOBAaHHUE, CIIOPYIIALUS, pparMeHTalys, KIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. I[lomoBeie kKieTku, uiau rameTbl. Meio3. Cragum Mmeio3sa.
[loBenenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuii cMmpici Meiio3a U MOJIOBOIO
nporecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pa3Butue. [‘ameroreHe3 y JKMBOTHBIX. [lojoBbIE  Kese3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CrmepmaroreHe3 u ooreHes3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBopeHre W 3MOPHOHATILHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NnpuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOJIOTUsl — HAyKa O Pa3BUTUHU
opranu3mMoB. Mopghoeenesz — o0na u3 enaeuwvix npoodiem smopuonocuu. Konyenyus mopgocenos
u moodenu mopghozeneza. Craguu >sMOpuoreHe3a KUBOTHBIX (Ha MpuUMepe JATYIKH). [Ipobienue.
Tunsl npobnenus. [emepmunuposannoe u Hedepmunuposannoe opodnenue. bracmyna, munvl
onacmyn. OcobeHHOCTH APOOIEHUS MIIEKOMHUTAIONUIMX. 3apObIIIEBbIe JIUCTKH (TacTPYIsINs).
3akiagka OpraHoB W TKAaHEW W3 3apoJBIIIEBBIX JHMCTKOB. B3anMHoe BiMsHHE dacTel
pasBHBaroIIerocst 3apojsimia (3MOpHOHANbHAST WHAYKUUS). 3aKkiajgka IUlaHa CTPOSHUs
JKUBOTHOTO Kak pe3ylbTaT HUEpapXWUYeCKUX B3aUMOJEUCTBUM TeHOB. BrnusHue Ha
SMOpPUOHAJIBHOE PAa3BUTHE PA3IUYHBIX (AKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3Butue xuBOTHBIX. llocTamOpuoHanbHblii mnepuop. IIpsmoe u HempsimMoe
pazButue. Pa3Butue ¢ metamopdo3oMm y OECMO3BOHOYHBIX M TIO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHHE NPSAMOTO U HEMPSMOTO Pa3BUTHSA, UX PACHpPOCTPAHEHUE B IPUPOJIE.
Tunel pocta XUBOTHBIX. DaKTOpbl pEryasllMM poOCTa KUBOTHBIX M desnoBeka. Craguun
MOCTAMOPHOHAIBHOIO PAa3BUTUSl y KUBOTHBIX M uesoBeka. [leprojpl OHTOreHe3a dYesloBeKa.
CrapeHue U cMepTh Kak OMOJIOrHYECKHUEe MPOLECCHI.

PasMHOXXeHMe © pa3BuTHEe pacTeHuil. ['amerodur u crnopodur. Meilo3 B JKU3HEHHOM
uukie pacteHuil. OOpa3oBaHue cHop B Iporecce Meiosza. ['ameTroreHe3 y pacTeHHIA.
OmmogoTBOpEHUE W Pa3BUTHUE PACTUTENBHBIX OPraHuU3MoOB. J[BOWHOE OIUIOJIOTBOPEHHE Y
IBETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHU3MBI PETYISIIIUU OHTOT€HE3a Y PACTCHUM U dKUBOTHBIX.

JdemoHcTpauuu

[Moptpetsr: C. I'. Hapamun, X. [llneman.

Tabnuuel u cxemsbl: «BeretaTuBHOe pa3smMHOXKeHHE», «THIBI O€CIONOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJTaMUIOMOHAAb», «Pa3MHOXeHHE HBIUVIEHb», «Pa3MHOXeHUE TUIPBDY,
«Meito3y, «Xpomocombl», «l'amertorenes», «CTpoeHue SHUIEKIETKM U CIEePMaTO30Haay,
«OcHOBHBIE CcTaauu OHTOreHe3a», «lIpsiMmoe m HempsiMoe pas3ButHe», «Pa3BUTHE MaNCKOTO
Kyka», «Pa3Butue capanumy», «Pa3Butue nsarymku», «J{BoiHOE OMIOJOTBOPEHUE Y LBETKOBBIX
pacteHuit», «CTpoeHHE CEeMSH OJHOJOJBHBIX M JBYAOJBHBIX PACTEHUN», «KU3HEHHBIM LHKI
MOPCKOM  KamycTbl», <OKW3HEHHbI LUK Mxa», <« KU3HEHHBIH LUK [alOpPOTHHUKAY,
«KU3HEHHBIN IIUKI COCHBI».



O6opynoBaHue: CBETOBOII MUKPOCKOII, MUKPOIIpEnapaThl SULEKIETOK U CIEPMATO30110B,
Mozenb «L{uKIT pa3BUTHS JIATYIIKW.

Jlabopatopnasi padora «l3ydeHue CTpOEHHUS TIOJNOBBIX KIETOK HAa TOTOBBIX
MHUKpOIIpenapaTax».

IIpakTyeckas padora «BpIsIBIEHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH IO3BOHOYHBIX
YKUBOTHBIX ).

JlabopaTtopHnasi pabora «CTpoeHue OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEJACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Hctopust craHoBieHHs W pa3BUTHsI I€HETUKH Kak Hayku. PabGotsl I'. Mewnpens, I'. ne
O®puza, T. Moprana. Ponp oTedyecTBeHHBIX YYEHBIX B pas3Butuu reHetukud. Paborst H. K.
Konsrosa, H. U. Basunosa, A. H. benozepckoro, I'. . Kapnieuenko, FO. A. ®ununyenko, H. B.
Tumodeepa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI, aJlJIEJIbHBIC
TeHbI, albTePHATUBHbIC NPHU3HAKH, TOMWHAHTHBI M PEIECCUBHBIN NpPHU3HAK, TOMO3UIOTA,
reTepo3urora, 4Mcras JWHUS, THOPUABI, TeHOTHMN, (eHOTUrn. OCHOBHBIE METOJbl T'€HETHKHU:
rUOPHUIOIOTMUECKUH, IUTOIOTUYECKHM, MOJIEKYISIPHO-T€HETHYECKUIA.

JdemMoHcTpanuu

[Toptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. BaBunos, A. H.
Benozepckuii, I'. /1. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuue! u cxembl: «MeTObl TeHETUKIY, «CXEMBbI CKpELTUBaHUI.

JlaGopaTopHas padora «/[po3oduiia kKak 00bEKT FreHETUIECKUX MCCIICIOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpuaHoe ckpemuBaHue. I[lepBplii 3akoH MeHaens — 3aKOH e€IuHO00pa3us
rubpunoB mepBoro nokoneHus. IlpaBuno nomuHupoBaHusi. Bropoil 3akoH MeHpaens — 3aKoH
pacuierieHus Ipu3HaKoB. [{uTonornueckre 0CHOBBI MOHOTHOPHUIHOTO CKpemuBanus. [ umoresa
YUCTOTHI TAMET.

Anammsupytoniee  ckpemuBaHue.  [IpoMexyTouHBI  XapakTep  HAcJI€JOBAHHUA.
Pacmienuienne npu3HaKoB MpU HEMOJIHOM JTOMUHUPOBAHUU.
JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCUMOIO

HacJieI0BaHMs MPU3HAKOB. [IUTOIOrHUeCKrne OCHOBBI TUTUOPUIHOTO CKPEIINBaHUS.

CueruienHoe HaclieoBanue npu3HakoB. Padoter T. Moprana. CuersieHHOe HACIeI0BaHKE
TE€HOB, HAPYIICHHUE CLEIUICHUS MEXAYy TeHaMu. XpOMOCOMHAasi TEOpUsl HACIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIN MEXaHHU3M OINpeEJeNieHUsl mojia. AyTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['oMOrameTHbIi W TeTeporaMeTHBIM MoJ. ['eHeTudyeckas CTPYKTypa MOJOBBIX
xpoMocoM. HacnienoBanue npu3HaKoB, CIETUICHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucteMa. [lmeloTponus — MHOXKECTBEHHOE ICHCTBUE T'€HA.
MHoOXeCTBEHHBI amienu3M. B3aumonelcTBue HeauleNbHbIX TeHOB. KoMIuieMeHTapHOCTb.
Onucras. [lonmumepus.

['eHeTnyeckuii KOHTPOJIb PA3BUTHSl PACTEHUM, JKUBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(DU3HONOTMYECKHX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (yHkumid. ['eHeTHueckue
MEXaHH3Mbl CHMOMOTEHEe3a, MEXaHU3MbI B3aUMOACHCTBHS «XO35SUH — IMAPa3uT» U «XO35UH —
MUKpoOOHOMY». ['eHeTHUecKkre aclieKThl KOHTPOJIS U U3MEHEHUsI HacleJICTBEHHON HH(pOpMaluy B
MOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[TopTpetsi: I'. Mennens, T. Mopran.



Tabmumpl u cxemsl: «IlepBbiit 1 BTOpo# 3akoHbI MeHaens», «TpeTuit 3akoH MeHemns»,
«AHanu3upymrllee ckpeluBanuey, «HemnonHnoe noMmuarpoBanne», «CLUEMIEHHOE HACIeJOBAaHUE
MIPU3HAKOB Y Ipo30huisl», «['enetnka nonay, «Kapuorun uenoBekay, «Kapuotumn apo3opuis»,
«Kapuotun ntuib», « MHOXKECTBEHHBIN ajiean3m», «BzanMoneincTere reHoBy.

Ob6opynoBanue: MOAENb JUIsl JEMOHCTpPAIlMK 3aKOHOB €IMHO00pa3usi rTHOPHUIOB MEPBOTO
MOKOJICHUSI M PACIICIUICHUS TPU3HAKOB, MOJETb ISl JEMOHCTPAIMH 3aKOHA HE3aBUCHMOTO
Hacle0BaHUsl PU3HAKOB, MOJIEb JIJIsl IEMOHCTPAIMU CLEIUIEHHOTO HACJIEJOBAHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoOIpenapar: «/[pozodunar.

IIpakTuyeckasi padora «/3ydeHune pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckass pabora «/3ydyeHue pe3yabTaTOB IUTHOPUAHOTO CKPEIIUBAHHS Y
JPO30(UITBD».

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

BsaumopeiictBue reHotuna u cpeisl npu ¢GopMupoBaHuu ¢eHotumna. l3meHunBocTh
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE NPU3HAKU. Buapl  M3MEHUYUMBOCTH:
HEHACJICJCTBEHHAs U HACIIEACTBEHHASI.

Mopaundukarmonsas U3MEHYUBOCTh. Poib cpeasl B hopMHUpOBaHUU MOJUPUKAIIMOHHOMN
n3MeHunBocTH. Hopma peaknuu npusHaka. BapuannoHHbI psin W BapuannoHHast kpusas (B.
Horanncen). CoiicTBa MOIU(PUKAITMOHHON H3MEHYHBOCTH.

l'enotunnueckass n3MeHYUBOCTh. (BONMCTBA T'€HOTHIMYECKOM HW3MEHUMBOCTH. Bumsl
T€HOTUITUYECKOM N3MEHYUBOCTH: KOMOMHATUBHASI, MyTallUOHHASL.

KomOunatuBHasi u3MEHYMBOCTh. Mei03 U TOJIOBOM MPOIECC — OCHOBa KOMOWHATHBHOM
M3MEHYUBOCTH. POib KOMOMHATHBHOI N3MEHYMBOCTU B CO3/IAHUU T€HETUYECKOTO pa3HOoOpa3us
B Ipejienax OJAHOro BUAA.

MyTtanmonHasi M3MEHYUBOCTh. Buabl MyTanuid: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIEC.
CHoHTaHHbIE W WHAYLUUPOBAHHBIE MYTALMHU. SOepHbIE M IUTOILIa3MaTUYECKHE MYTalUU.
ComMaruueckre W MOJOBble MyTaluu. [IpuyrHBI BOSHUKHOBEHMsI MyTaluid. MyTareHbl U UX
BIMSHHE HA OPraHU3MblL. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpollecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacnenctBeHHoW wu3meHumBoctH (H.M. BaBuioB). BHesnmepHas W3MEHUYMBOCTH W
HaCIEeCTBEHHOCTb.

Onucenemurxa u 3NULEHOMUKA, DPOJIb INULEHEMUYECKUX (HaKmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

[TopTpets: I'. ne ®pus, B. Moranucen, H. Y. BaBuiios.

Tabmuuer 1 cxembl: «Buabsl u3MeHYUBOCTHY, «MonaudukanroHHas HW3MEHYUBOCTHY,
«KoMOMHaTUBHAS  W3MCHUYHMBOCTDY, «Meiio3y, «O1m1oa0TBOpEHUEY, «I'eHeTHYCCKHE
3a0o0seBaHus YesnoBeka», « Buasl MyTanuity.

O6opynoBanue: XuBble U repOapHbIE 3K3EMIUISIPHl KOMHATHBIX pPAaCTEHUH, PHUCYHKH
(dboTorpadun) >KHBOTHBIX C PA3JIMYHBIMU BUJAMUA U3MEHYUBOCTH.

JlaGopaTtopnass paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOU
U3MEHYHUBOCTH. [TocTpOeHNE BapUaLIMOHHOTO PsAJla U BApUALMOHHON KPUBOI».

IIpakTuyeckasi padora «MyTtaruu y 1po30¢uisl (Ha TOTOBBIX MUKpPOITpEnapaTax ).

Tema 14. I'eHeTHKa Yesi0BeKa

Kapuotun uenoBeka. MexayHapoaHas MporpaMma HCCIACAOBAaHUS T€HOMa 4YeJIOBEKa.
MeToabl U3yueHUsl TEeHETUKU YeJIOBEKa: FeHealornyecKuid, OJM3HEIOBbIi, IIUTOreHETUYECKUH,
MONYJSALMOHHO-CTATUCTUUECKUH, MOJIEKYIsIpHO-TeHeTuUecKuil. COBpPEMEHHOE OIpeesieHHe



TE€HOTHIA: IOJJTHOT€HOMHOE CEKBEHUPOBAHKUE, TEHOTUIIUPOBAHKE, B TOM 4yHciie ¢ noMoubto [11P-
ananmuza. HacnenctBenHsie 3ab0neBaHus yenoBeka. [ eHHbIE B XpOMOCOMHBIE 0OJIE3HU YeIIOBEKA.
bone3nn ¢ HacneACTBEHHOW MPEAPACTOI0KEHHOCThIO. 3HAYEHHWE MEIUIIMHCKONW TE€HETUKH B
MPEeIOTBPALLCHUN W JICYEHWU TeHEeTHMYeCKUX 3a0oyeBaHMN uenoBeKa. MeIHUKO-TeHEeTUYEeCKOoe
KOHCYnbTUpOoBaHue. CTBONOBBIC KIETKU. [IoHATHE «T€HETHUECKOro Ipy3a». DTUUECKUE aCIEKThI
HccleoBaHul B 00J1aCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnuyeckue (QakTOpbl MOBBIINIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (U3UYECKOMY U
XMMHUYECKOMY 3arpsA3HECHHUIO OKpYXKArolleh cpenapl. ['eHeTmyeckas NpeapactoioKEHHOCTD
YEJIOBEKA K MATOJOTUSIM.

JdemoHcTpauuu

Tabmuupl u cxembl: «Kapuotun yenoBeka», «MeTOabl U3YUYEHUS TEHETUKH YEIOBEKaY,
«['eneTnueckue 3a00JIeBaHUs YEITOBEKAY.

IIpakTuyeckas padora «CocTaBlIeHHE U aHATIU3 POAOCIOBHOM.

Tema 15. Cesiekuusi OpraHusMoB

JloMmecTuKanusi U CEJNEKUHUs. 3apOXKICHUE CEJIeKIMU W JoMecThkanuu. Ydyenue H. .
BaBuiosa o LleHTpax mporcxoxaeHuss 1 MHOrooOpas3ust KyJabTYpHBIX pacTeHHi. Poib cenexkuun
B CO3JaHUU COPTOB pacTeHUid W Topoja KHUBOTHBIX. CopT, mopoaa, ImTamMM. 3aKOH
TOMOJIOTUYECKHUX PSAIOB B HacleACTBeHHON m3MmeHunBocTd H. M. BaBunosa, ero 3HaueHue aiis
CEJIEKLIMOHHOM paboTHI.

Meroapl ceneKIMoHHOM paboThl. ICKyCCTBEHHBIN OTOOP: MacCCOBBIM M MHIUBHUIYaJIbHBIH.
Oranbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue mpousBoauTeneil mo motomctBy. OTOOp 1O
TE€HOTHUITY C TTIOMOIIBIO OIICHKU ()eHOTHUIIA TTOTOMCTBA M OTOOP TI0 TEHOTHUITY C ITOMOIIBIO aHAIH3a
JIHK.

HckyccTBeHHBIE MyTareHe3 Kak MeETOJ CENeKIIMOHHOW paloThl. PanuanuoHHBIA U
XUMHUYCCKH MyTareHe3 KaK WMCTOYHMK MYyTaluid Yy KyJbTYPHBIX (OpPM OPTraHH3MOB.
Hcnonp3oBaHue T€HOMHOTO peJaKTHUpOBaHHs U MeTonoB pexomOuHaHTHBIX JHK nmns
MOJIYYEHUS! UCXOJIHOTO MaTepuaa sl CEeNeKLHUU.

[lonyuenne mnonumionnoB. BuayrpuBuaoBas rulOpuauzanus. bauzkopoacTBeHHOE
CKpeIlIMBaHue, WK UHOpUIUHT. HepoacTBeHHOE CKpelirMBaHue, Wik ayTOpuaAuHr. ['eTeposuc u
ero mnpuuuHbl. Mcnonb3oBanue reTrepo3uca B cenekiuu. OTnanéHHas TUOpUAM3ALSL.
[Ipeononenne Oecruoauss MEXBUAOBBIX THOpUAOB. JlOCTHMKEHMSI CENEKIUHU pPACTeHUH U
KUBOTHBIX. «3€1€HaAsl pegontoyuUsLy.

CoxpaHeHHe U U3YUYEHHE TC€HETHYECKUX PECyYpCOB KYJIbTYPHBIX PACTCHUN U UX JAUKUX
ponuyeit Ay co3JaHusl HOBBIX COPTOB U TMOPUIOB CEbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpanenue u ynpasieHue 2eHemuyecKumMy pecypcamul CerbCKOX03aUCMEeHHbIX U NPOMbICI08bIX
HCUBOMHBIX 8 YEJIAX VIAYUULeHUS] CYUWeCmBYIOUUX U CO30AHUS HOBBIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUCTe C NPUMEHEHUEM COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCIe008AHULL, NepedosblX uoell u
NnepCcneKmueHblX MexHoa02UlL.

JdemMoHcTpanumn

IToptpetsr: H. W. Basunos, U. B. Muuypus, I'. JI. Kapneuenxo, II. I1. JIykssaenxo, b. JI.
Actaypos, H. bopnoyr, . K. bensies.

Tabnuue! 1 cxembl: «LIeHTPBI MPOUCXOXKACHHUS U MHOT000pa3us KyJbTYypHBIX pACTCHHUID,
«3aKOH TOMOJIOTHUYECKHMX PSIIOB B HACJIEACTBEHHOM HM3MEHUYMBOCTH», «METOAbl CEIEKLUN»,
«OTtnanénnas rudpuamzanusy», «Myrarenesy.

JlaGopaTopnas pabdora «/3yueHue cOpTOB KyJbTYPHBIX PACTCHUN M MOPOJ JOMAIIHUX
YKUBOTHBIX).



JlabGopaTopHas padora «/3yyeHre METOI0B CEIEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHun».

Ikcekypeusi «OCHOBHBIE METO/BI M JTOCTHXKEHUS CEJIEKIIMM PAacTeHMH U KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIA YYacTOK, B TEIJTUYHOE
XO035HCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHO10THsI U CHHTETHYECKAS OMOJI0T S

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE U TKAHEBBIC KYJIbTYPHI,
MHUKPOOPIaHU3MBI, WX XapaKTepucTuKa. TpaaulMoHHAs OHOTEXHOJOTHs: XJieOomeUyeHue,
MOJIy4Y€HUE KHCIOMOJIOUYHBIX MPOAYKTOB, BUHOAENUE. MukpobHroiaoruueckuii cuures. OObeKThI
MHUKpPOOHOIOrHYeCKUX TexHoNMorui. [IponsBoacTBO Oenka, aMUHOKUCIOT U BUTAMHHOB.

CozpaHue TEXHONOTMM M MHCTPYMEHTOB  LIE€JICHANpPABICHHOIO  M3MEHEHUS U
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIbIO MOJyYEHHUsS] OPraHU3MOB M UX KOMIIOHEHTOB, COJIEpKaIIUX
HE BCTpeyalouuecs B NpUpoie OMOCUHTETUYECKUE MTyTH.

Kinerounas wnxeHepus. MeToabl KylbTyphbl KJIETOK M TKAHEHM PAaCTEHUN M KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauszanys U coMaTthyeckuil sMmOpuorenes. lcmonb3oBaHue
TaIlyIOUJI0B B CEJICKUUU DPACTCHUH. [lonyuenHue MOHOKIOHANbHGIX anmumen. Hlcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKTOHATbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIUIOZAOTBOPEHUE.
PexoHCTpyKIMsS SHWLEKIETOK M KIOHUPOBAHME >KUBOTHBIX. METOA TpaHCIUIAHTALUUU sep
KIETOK. Texunonocuu 0300pognenus, KyJIbMueUpo8aHusi U MUKPOKIOHANbHO20 DA3ZMHONCEHUs
CenNbCKOXO03AUCTNEEHHBIX KVIbIYP.

XpOMOCOMHAsl U I'eHHast UHXeHepus. VICKyCCTBEHHBIM CUHTE3 T€Ha U KOHCTPYUPOBAHUE
pexomOunantHeiXx JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTuXkeHUs U NEPCHEKTUBBI
XpPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHUE M OTHUECKHE MpOoOJIeMbl T'e€HHOU
MHXEHEPUHU.

Menununckue 6uorexnosnoruu. [loctrenomuas nudposas meauiuna. [1IP-nuarnoctuka.
MeTab0710MHBIHM aHaTN3, TEHOLIEHTPUYECKUI aHAIN3 MPOTeOMa YeJIOBeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. lcmonb3oBaHue CTBOJIOBBIX KIETOK. TapretHas Ttepanus paka. 3D-
OMoMHXKEeHepus: [UIsl pa3pabOTKu (QyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO37aHMUA KOMIUIEKCHBIX TKAaHEW COUYETaHHEM TEXHOJOTHM TpEXMEpHOro OWONPHUHTHUHTA U
ckaddonarHTa I pelIeHHs 3a7a4 epCOHATN3UPOBAHHON METUIIHEI.

CozaHue BEKTOPHBIX BaKLUMH C ILEIbI0 oOecreueHus: KOMOMHHPOBAHHOW 3alllUThl OT
Bo30yaureneir OPBU, ycraHoBieHue MOJIEKYISPHBIX MeXaHU3MOB (yHkimoHupoBanus PHK-
COJIEprKalllMX BUPYCOB, BBI3BIBAIOINX 0CO00 OMacHbIe 3a00JI€BaHUs YEIOBEKA U )KUBOTHBIX.

JdemMoHcTpanun

Tabmuubt u  cxembl: «VCHojb30BaHWE  MHUKPOOPraHM3MOB B MPOMBIIUICHHOM
MIPOU3BOACTBE», «KileTouHas nHxkeHepus», «I '€HHass HHXXECHEPUSI».

JladopaTtopHasi pabora «/3yueHrne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «lloayuyeHue MOJIOUYHOKHUCIIBIX IPOLYKTOBY.

IKcekypeusi «broTeXHOIOTHS — BayKHEHIIIas MPOU3BOUTEIBHAS CHJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTMUECKOE IPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xxkneHue U pa3BUTHE IBOJIOIHOHHBIX NPeACTABIECHUI B OMOJI0TUHN
OpomouronHast Teopus Y. [apsuna. [Ipennochiiky BOSHUKHOBEHUS 1apBUHU3MA. JKU3HB
Y Hay4dHas nesTenbHocTh Y. JlapBuHa.



JBwxymme cuinbl sSBomonuu  BuaoB 1o Y. JlapBuHy (BBICOKassh WHTEHCHUBHOCTH
pa3MHOXEHHsT OpPraHW3MOB, HACJIEJCTBEHHAs H3MEHYMBOCTh, OOppOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoi Teopun Bommoruu (CTD). HeltpanbHas T€OpHs SBOTIOIUH.
CoBpeMeHHast HBOJIOLMOHHAS OHOJIOTHSA. 3HAYCHHE IBOJIOIMOHHON TEOPHH B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHON KapTUHBI MUpA.

JdemoHcTpauuu

Iloptpetsr: Apuctorens, K. Jlunnei, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y.
HapsuHn, C. C. Yerepuxos, . U. [lImansraysen, . Xonaeitn, J. K. benses.

Tabnuner u cxembl: «Cucrema xuBoit npuponsl (mo K. Jlunnero)», «JlecTHHIAa KUBBIX
cymectB (mo Jlamapky)», «MexaHu3Mm (OpMHpPOBaHUS TIPHUCIIOCOOJNCHUH Yy PpacTeHHH H
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBunay, «®opmbel 00opbObI 3a cymecTBoBaHue», «llopoasl romybeit», «MHoroobpasue
KyJIbTYpHBIX (popMm KamycTeD», «Ilopoasl JOMaIIHUX KUBOTHBIX», «CxemMa o0Opa3oBaHMs HOBBIX
BunoB (mo Y. [lapBuny)», «Cxema COOTHOIICHUS IBMKYIIUX CHJI 3BOJIOIUNY», «OCHOBHBIC
10JIO’KEHUSI CUHTETUUECKON TEOPUH SBOJIIOLIM.

Tema 2. Muxkpo3Boaonus 4 eé¢ pe3yJbTaTbl

[Momymsiust Kak sJaeMeHTapHas eAuHHUNA SBOMIONUH. COBpEMEHHBIE METOJbI OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI NOMyAuuil. MI3Menenue reHo(hoH/1a MOMyYIIALUN KaK
3JIEMEHTapHOE HBOJIOLMOHHOE SBJIEHUE. 3aKOH TIeHeThdeckoro paBHoBecusi k. Xapau, B.
BaiinGepra.

OnemeHTapHble (DAKTOPBI (ABIDKYIIME CHJIBI) O3BOJNIONHMH. MYTAIlMOHHBIA IpOIECC.
Kom6unatuBHast u3mMeH4YMBOCTh. Jlpeiidp reHoB — ciyyaiiHble HEHamnpaBlIeHHbIE W3MEHEHUs
gacToT amieneil B momymsauusax. O¢dekt ocHoBarens. Igpghexm Oymoviiounoco copiviuiKa.
CHudiceHUe 2eHemuyecko20 pasHooopasus. npudunsl u cieocmeus. llpossenenue s¢hgexma
Opetigha 2cenos 6 OomvwuUX U Marvlx nonyaayusx. Mwurpanuu. M3omsmus  mOmyIsiuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoJIorudeckas (penpoayKTUBHAS).

EctectBenHblli 0TOOp — HampaBisiouMil ¢gakrtop sBoyoLMU. POPMBI €CTECTBEHHOTO
otOopa: ABWXKYIIUN, CTaOWIU3MPYIONIUH, pa3pbIBalOMUi (IU3pynTUBHEIN). [lomoBoi oTOop.
BoO3HHUKHOBEHNE U 3BOJIOLHUS COLIMATIBHOTO MTOBEACHUS )KUBOTHBIX.

[Ipucnoco0aeHHOCT, OpPraHU3MOB KaK pe3yJbTaT MHUKPO3BOIIONUH. BO3HHKHOBEHUE
pucrocodaeHui y opranusmMoB. Apomopdo3ssl u uauoagantauuu. [Ipumepsl npucrnocobaeHui
y OpraHm3MoB: Mop(osornyeckue, (QU3HONIOTUYECKHE, OWOXUMHUYECKHE, IOBEICHUYECKHUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bug, ero kpurepun M CTpykTypa. BumooOpazoBaHHe Kak pe3yabTaT MUKPOIBOJIOLHUU.
Mzonsiums — xmroueBoit  (aktop BumooOpaszoBaHus. Ilyth u cmocoObl BUA00Opa3oOBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMOATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monuruionn3anus, rudbpuanzanus). JmureabHOCTb HBOTIOIMOHHBIX ITPOIIECCOB.

Mexanu3mbl HopMUPOBaHUS OMOJIOTHYECKOTO PAa3HOOOpa3usl.

Ponp 3BOMOLIMOHHOM OuojorMM B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHUs
Oouopa3zHooOpazusi. MUKPOIBOIIONUS M KOIBOJIOIMS MMApa3uTOB U UX XO03sieB. MeXaHU3MBbI
(hopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpanumn

[optpertsr: C. C. YUerBepukos, 3. Maiip.

Tabnuue! u cxembl: «MyTallmoHHAsE U3BMEHYUBOCTEY, «[lomynsiioHHas CTPYKTypa BUAAY,
«Cxema mposiBIeHMS 3aKkoHa Xapau—BaitHOepra», «JIBHKyIiHe CHIIBI  JBOJIIOIHNY,



«OKoJorUYecKas HU30JISALMS MOMYJALUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IAUSL
JMCTBEHHHIIBI CUOMPCKOM U JIMCTBEHHULIBI JaypcKoity, «[lomynsiunoHHble BOJHBI YMCICHHOCTH
XUIIHUKOB M JKepTB», «(Cxema [eWCTBHS €CTeCTBEHHOro oTOopay, «DopMbl OOpbOBI 3a
CYILIECTBOBAHUE, «MHaycTpUaIbHbIN MEJIaHU3M, «KuBsbie HCKOITaeMbIE»,
«IlokpoBUTENBCTBEHHAs! OKpacka XKHUBOTHBIX», «lIpenympexnaromas oKpacka KUBOTHBIXY,
«®Pu3nonoruueckue agantauumny», «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIbHOCTHY,
«Kpurepun Buna», «Bunsl-nBoitnuku», «CTpykTypa BuIa B mnpupoae», «CrocoObl
BunooOpa3oBanus», «l'eorpadguueckoe BUA0OOpa3oBaHME TPEX  BHUIOB  JIAHIBIIICH,
«DKoJIoTHYECKOe BU000pa3oBaHue BUAOB CHUHUL», «[lomumiaouasl pacrenuit», «KamycTHO-
pEIEeUHBI THOPUIY.

Ob6opynoBanue: repbapuu pacTeHUi, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUIl U 3BEepeH ¢
MpUMepaMy pa3IUYHbIX MPUCIIOCOOICHNUH, Yy4yena NTHUIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacteHuii OIM3KUX BUA0OB, 00pa30BaABIIUXCS PA3IUYHBIMU CLIOCOOAMH.

JlabopaTtopHasi pabora «BrisBlieHHE U3MEHUYNBOCTH y 0CO0O€H OHOTO BUIA.

JladopaTopnasi padora «IIpucrocobseHuss OpraHU3MOB W HMX OTHOCHUTEJIbHAs
11e71ecO00pPa3HOCTY.

JlabopaTopnas padora «CpaBHeHUE BII0B 10 MOP(POIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Bo/ilonusi U €€ pe3yJabTaThl

MeTtoapl u3ydeHus: Makpo3BoroIuy. [laneoHTonornyeckue METOAbl N3y4E€HUS SBOJIIOLMH.
[lepexonnbie popmbl U GUIOreHETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpaduueckre meronsl uzydeHus osBomonud. CpaBHeHue ¢uopbl u  (ayHbI
MaTEepUKOB U OCTPOBOB. broreorpaduyeckue obmactu 3emin. BUIBI-9HIEMUKH U PETUKTHL.

DOMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METOAbl U3YUYEHUS HBOJIIOIHH.
I'eneTnueckne MeXaHHW3MBbl 3BOJIOLUU OHTOTE€HE3a M IOSIBICHMS DBOJIIOLMOHHBIX HOBILECTB.
['oMosiornuHele ¥ aHajIOrU4HbIe OpraHbl. PyarMeHTapHbIe Opranbl U aTaBU3Mbl. MOJIEKyIsSpHO-
reHeTHYecKue, OMOXMMHYECKHEe U  MaTeMaTU4eCKue METOAbl H3YyUYEHHUS  HBOJIOLHU.
I'omonoruunsie rensl. CoBpeMeHHbIE METO bl TOCTPOCHHUS (PMIIOTEHETUYECKUX JI€PEBHEB.

XPpOMOCOMHBIE MYTAIlH U HBOJIIOLIMS TEHOMOB.

O6mme 3akoHOMEpPHOCTH (TMpaBwia) dSBOMOUMH. [lpunyun  cmensvl  yHKYU.
HeoOpaTtumocTs 3Bomtonuu. AnantuBHas pajauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIOLUH.

JdemMoHcTpanun

Ioptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuipl U cxembl: «DUIOTEHETHUECKUN Psifl JIOMIAIN», KAPXEONTEPUKC, «3BEPO3YyObIe
amepb, «Creronedansy, «Punnodute», «CeMeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emum», «/lpelip koHTHHEHTOB», «PenukThl», «HauanbHble cTaguu >MOPUOHAIBLHOTO
pa3BUTHA  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHbIE U  aHAJOTUYHBIE  OpraHbl»,
«PyaumeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YelOBeKa W MIMMMaH3e», «[aBHbIE
HaNpaBJICHUS IBOJIOLIMNY, «O0IIKe 3aKOHOMEPHOCTHU 3BOJTIOLIUN».

O6opynoBaHue: KOJUIEKIMH, TrepOapuH, MYJSKH HCKOIAEMbIX OCTATKOB OpPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HaCEKOMBIX.

Tema 4. [IponcxoxaeHue U pa3BUTHe )KM3HU Ha 3emiie

Hayunple THMoOTE3bl MPOMCXOXKIEHUS KU3HM Ha 3emie. AOHOreHe3 M IMaHCHEPMUs.
JloHayuHble TPEICTABICHHUS O 3apOXKICHUU XU3HU (KpealuuoHHU3M). ['mmore3a MOCTOSIHHOTO
CaMO3apOoXKICHUS KU3HU U €€ onpoBepkeHue onbitamu O. Peau, JI. Cnamnanuanu, JI. [lactepa.
IIpoucxoxxaeHue )XKU3H1U U acCTpOOUOIIOTUsl.



OcHoBHbIE ATanbl HeOpraHuueckoi sBoonuu. [lnanerapHas (reosoruyeckas) BOIOLHS.
XuMHUecKasi HBOJIONMS. AOHOT€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
Oneir C. Mumnepa u I'. FOpu. OOpa3oBanue mnoaumepoB u3 MoHoMmepoB. KoanepBaTHas
runote3a A. WM. OmapuHa, rumote3a mepBuyHoro OynboHa JIk. XomjelHa, TeHETHYECKas
runoreza I'. Mémnepa. Pubosumer (T. Yek) u rumote3a «vupa PHK» V. T'unGepra.
®opmupoBaHue MEMOpPaH U BOSHUKHOBEHHUE MTPOTOKIETKH.

Uctopuss 3emnum u metoapl €€ wu3yuyeHud. lckomaemble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ Meronbl. OTHOcUTENbHAasE M A0COJIOTHAs  I'E€OXPOHOJIOTHS.
['eoxpoHonornyeckas mkana: 30Hbl, 3pbl, IEPUOBI, FTOXH.

HavanbHble 3Tanel oprannyeckoi sBomtouud. [losiBIeHHne U 3BOJIIOLMS HEPBBIX KIIETOK.
Opomonust MeTabonu3Ma. Bo3HUWKHOBeHHE MeEpBBIX 3KocucTeM. CoOBpeMeHHbIE MHKpPOOHBIC
OMOIUIEHKM Kak aHajor mnepBbix Ha 3emiie coobmiectB. Ctpomatonutsl. [IpokapuoTsl u
9YKapUOTBHI.

[Ipoucxoxnenue sykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE IMPOUCXOXKACHHE BHUPYCOB.
[IpoucxoxneHne  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHWE  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHoOBHBIE 3Tambl 3BOJIOLUMU BBICHIMX pacTeHUd. OCHOBHBIE apoMop(03bl PACTEHUH.
Boixon pactenuit Ha cymry. IlosiBaeHHME CHOpPOBBIX pacTEHUMHM M 3aBOEBAaHME HMMHU CYIIU.
CemeHnnble pactenus. [IpoucxoxneHrne NBETKOBBIX paCTEHUH.

OcHOBHbIE 3Tallbl HBOJIIOLMU KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bl KMUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX THUIOB. [lepBbie XOpIOBBIC
KHUBOTHBIC. JKH3HBL B BOJIC. DBOJFOIMS TO3BOHOYHBIX. [Iponcxoxaenne aMpuOUil M penTHIIHNA.
[Ipoucxoxnenne miaexkonurammux u ntul. [lpunnun kmodeBoro apomopdosza. OcBoeHue
0ECTI03BOHOYHBIMH U MTO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

PazButue xxu3HM Ha 3emiie MO ApaM U MepruoaaM: apxe, MpoTepo30H, Maaeo30i, Me3030H,
KaifHO30H. OOmiasi XapakTepuUCTUKa KJIMMaTa M TeoJIoTMYecKux mponeccoB. [losBneHue u
pacuBeT XapaKTEepHBIX OPraHHW3MOB. YTJIe0Opa3oBaHUE: €ro YCJIOBUS U BIMSHHUE Ha Ta30BbIH
COCTaB aTMOC(EpHI.

MaccoBble BBIMHpPaHHUS — SKOJOTMYECKHE KpU3UCHI mpouuioro. IlpuunHbl U cneacTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIN 3KOJIOTMYECKH KpH3HC, ero ocobeHHocTu. IIpobiema
coXpaHeHHus Onopa3zHooOpa3us Ha 3eMIie.

CoBpemeHHasi cucTeMa OopraHndeckoro mupa. [IpuHIMIBI KIacCHPHUKAIUN OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpanumn

[optpetrsr: ®@. Pean, JI. Cnannanuanu, JI. Ilacrep, . . Meunukos, A. Y. Onapun, [Ix.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmump! 1 cxembl: «Cxema omnbita @. Peguy, «Cxema onbita JI. TlacTepa mo uzyueHuto
camo3apoxaeHus xuszHu», «Cxema oneita C. Musuiepa, I'. IOpu», «OTansl HeopraHMuecKon
sBomonnn», «I'eoxpoHonmornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOJIFOLIUNY,
«Cxema oOpa3zoBaHUsl DYKapuoT MyTéM cuMOuoreHesza», «Cucrema 3KUBOH MPUPOIBIY,
«Ctpoenne  Bupyca», «ApoMopdo3sl  pacTeHui», «PuHHOPUTBE), «OIHOKIETOYHBIE
BoJIOpoCNY, «MHOTOKJIETOUHBbIE BoOAOpociany», «Mxuy», «llanopotHukn», «l omoceMeHHbIE
pacteHus’», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUS KUBOTHOTO MHpPay,
«Apomopdo3sl KHUBOTHBIX», «lIpocrelimey», «Kumednononoctaeiey, «Ilnockue dYepBu»,
«YeHucTOHOTHEY, «PBIOEI», «3eMHOBOHEIEY, «IIpecMmbIkaromuecs», «IITunpn,
«Munekonuraromue», «Pa3BuThe KU3HM B apXeuMckou dpe», «Pa3BuTHEe KU3HM B



MPOTEPO30MCKOl 7pey», «Pa3BuThe KU3HM B MalCO30MCKOM 73pe», «Pa3BUTHE KU3HU B
Me3030iCKOi 3pey, «Pa3BuTue Ku3HM B KaWHO30MCKOW »3pey», «CoBpeMeHHas cucreMa
OpPTraHUYECKOT'O0 MUPAY.

O6opynoBanue: repOapu pAaCTEHUH Pa3TUYHBIX OTIEJIOB, KOJUJIEKIUHA HACEKOMBIX,
BJIQXKHBIE IpenapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOKHX, CKEJIETHI
MO3BOHOYHBIX KMUBOTHBIX, Yydyeja MTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIMAEMBIX, MYJISI)KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnasa snabopatopHasi padora «MonenupoBanue onbiToB Muuiepa—tOpu 1o
M3y4EHHUI0 a0MOTE€HHOTO CHHTE3a OPTaHUYECKUX COSTMHEHUI B IEPBUYHON aTMOCheper.

Jlabopatopnass paGora «/3yuyeHne M ONHMCAaHUE HCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckasi paGora «l3yuyeHne oOCOOEHHOCTEH CTPOEHHUS PACTEHHH pa3HBIX
OTJIETIOBY.

IpakTuyeckasi padora «/3yuenne ocOOEHHOCTEN CTPOCHUS MTO3BOHOYHBIX KUBOTHBIX».

Tema 5. IIpoucxoxkaeHue yeja0BeKa — AaHTPONOreHe3

Paznenb! u 3a1aun anTpononoruu. MeToasl aHTPONIOJIOTHH.

CraHOBJIEHHE TPEJCTABICHUM O MPOUCXOXKIACHUU YeJIOBEKa. Pemuruo3Hbie BO33pEHMUS.
CoBpeMeHHbIE HAyYHBIE TEOPUU.

CxoacTBO uenoBeKa € KUBOTHbIMH. CHCTEMAaTHYECKOE IOJIOKEHUE YeJIOBEKa.
CBuuerenbcTBa CXOJACTBA YEJIOBEKa C KUBOTHBIMHM: CpPaBHUTEIbHO-MOP(OIOrHUEcKHe,
IMOpUONIOTHYECKUE, (DU3HOTIOT0-OMOXUMHUYECKHEe, TMoBeAeHueckne. OTIHUYUs YeloBeKa OT
KUBOTHBIX. [IpAMOX0KIeHNEe M KOMIUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3ra ¥ BTOPOW CUTHAJIbHOW CHUCTEMBI.

HBwxymme  cunbl  (pakTopsl)  aHTpomoreHe3a:  OMOJIOTHYECKHE,  COIMATbHBIC.
CooTHoIIeHE OMOJIOTUYECKIX U COIMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaaAuM aHTpororeHes3a. Pannue yenoBekooOpa3Hbie 00€3bSIHbI (IIPOKOHCYIIBI)
Y paHHHUE TOHTUBI — OOIIKE MPEAKU YeIOBEKOOOPa3HBIX 00€3bsiH U TIoei. ABCTPATIONUTEKN —
JIBYHOTHE TPENKU Jroael. YeloBeK yMesbld, MepBble M3rOTOBJIEHUS Opyaud Tpyna. YenoBek
MPSMOXOJIAIINNA ¥ TIEPBBIA BBIXOJ JIFOACH 3a mpenenbl Adpuku. YenoBek reinenbOeprckuii —
001K TTPeOK HEaHAEPTATHLCKOTO YEJIOBEKA 1 YeJIOBEeKa pazyMHOro. UenoBek HeaHepTaIbCKUN
Kak BHUJ JIIOJIEH XOJOJHOro KiuMara. YemoBeK pa3yMHbIH COBPEMEHHOI'O THMA, JEHUCOBCKHM
YeJI0BEK, OCBOCHNE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTuka u nanieoreHOMUKA.

OBOJIOIUS COBPEMEHHOI'O 4esjoBeKa. EcTecTBEHHBbI OTOOp B MONYJSALUAX 4YeEIOBEKA.
MyrtanuonHsIi iporiece U mosmMopdusm. TlomynsaimonHbie BOJTHBI, apeiid TeHOB, MUTpAIUs 1
«3¢deKT 0OCHOBATEIS» B MOMYJISLUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacwl. [loHstue o pace. bonbime packl: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HETPONIHAS (PKBaTOpHAlbHAs), MOHTOJIOMIHAs (a3MaTCKO-aMepHuKaHcKasi). Bpems u
MyTH pacceleHusi uejoBeKa 1o IulaHere. EauHCTBO denoBeueckux pac. Hayunas
HECOCTOSITENBbHOCTh  pacu3Ma. [IpucmocoOieHHOCTh 4YeloBeKa K  pa3HbIM  yCIOBHUSM
OKpYyXaroliei cpeabl. Bnusiaue reorpadudeckoil cpenbl U apeida reHoB Ha MOPGOIOTHIO U
(U3NOTIOTHIO YETOBEKA.

MexauciurinHapabple MeToAbl B (pusnueckol  (OMOJIOTMYECKOM) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASI ~ AHTPOMOJIOTUA W MAJCOAHTPOINOJIOTUSI  YEJIOBEUYECKUX  MOMYJISLHUU.
buoconmaneupie  HWCcenoOBaHUS ~— MPUPOJBI  4YeloBeka.  MccimemoBaHue — KOABOJIOIUHU
OHMOJIOTrMYECKOr0 U COLUATBHOTO B YEJIOBEKE.

JdemoncTpanumn



[Toptpetsr: Y. HapBun, JI. Jluku, S. . Porunckuii, M. M. I'epacumos.

Tabauubl u  cxembl: «MeToabl aHTPOINOJIOTUNY», «[ OJOBHOM MO3r dYeloBeKay,
«YenoBekooOpa3Hble 00€3bsHB, «CKENeT 4YeloBeKa M CKeNeT MIMMITaH3e», «PyaumMeHTs u
aTaBU3MBbD», «JIBMXKyllME€ CHJIBI aHTPOINOIreHE3a», «IBOJIOLHMOHHOE JIPEBO  YEJIOBEKAY,
«ABCTpanonuTeK», «4enoBek ymenslit», «HenoBek NpAMoXoasIuii», «/leHUCOBCKUN 4EI0BEK»
«Heanpnepranbip», «KpomanboHub», «llpeakn denmoBeka», «IDTambl 3BOJIOLNUN UYEIOBEKAY,
«Pacspl yenoBeka.

Ob6opynoBaHue: MyJIsKH OKaMEHENIOCTEH, MpeIMETOB MaTepUalbHON KYJIbTYpBl IPEIKOB
yenoBeka, penpoayknuu (pororpadum) kapTHH ¢ MHQPOJOTHUYESCKUMHU U OMOICHCKUMU
CIOXKETaMH MPOUCXOXKACHHS YesloBeKa, poTorpaduu HaAXOJOK MCKOMAEMbIX OCTATKOB YEIIOBEKa,
CKEJIET 4eJloBeKa, MOJIeb Yeperna 4esloBeKa W Yeperna LIMMIAaH3€, MOJENb KUCTU YeJIOBEKa U
KHUCTH IIMMIIaH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKa.

JlaGopaTopHasi paGora «V3yueHue o0OcOOEHHOCTEH CTPOCHHMS CKeJeTa 4YeJIOBEeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3yueHne 7KOJOrMYECKUX aJanTalui 4YeI0BEKay.

Tema 6. Oxojgormssi — Hayka 0 B3aHMOOTHOIICHHUSIX OpPraHu3MOB H
HA/IOPTaHU3MEHHBIX CHCTEM C OKpY Kalollel cpeaoi

3apoxaeHue W pas3BUTHE dKojgoruu B Tpymax A. I'ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nenst u 3amaun skosnoruu. CBsizb
3KOJIOTHUH € JPYTMMHU HayKaMHU.

Mertoab! skonoruu. [loneBsie HaOMrOAEHUS. DKCIEPUMEHTHI B SKOJOTUU: NMPHUPOJIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKPY’KaIOLIEH CPEeJibl: JIOKaJIbHBIH,
PErHOHAIBHBIN U TJI00ATBHBIN.

3HAUEHUE DKOJOTMYECKHX 3HAHUM IS 4YEJIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBAa CBA3CH 4YeJOBEYeCTBA € MNpUpPONOoM. DPOpMHUpPOBAHME SKOJOTHYECKOW KYIBTYpPBl H
3KOJIOTMYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

[optpetsr: A. I'ymbonsar, K. ®@. Pynase, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuipl u cxembl: «Pa3nensl skoa0rumY, «MeToabsl FKoIoTuny», «CxemMa MOHMTOPHHTA
OKpY>KaloIIeu Cpeabh».

JlabopaTopnas padora «l/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEI0OBAaHUII.

Tema 7. Opranusmsl u cpefa o0UTaHUSA

Oxoyiorudeckue  (GakToppl M 3aKOHOMEpPHOCTHM ux neictBus. Kiaccudukamms
9KOJIOTUYECKUX  (akTopoB:  abmoTHyeckue, OHOTHUECKHe, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JIeUCTBUS IKosornyeckux pakropos. [IpaBuno munnmyma (K. Hlnpenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTCHOOMOHTHBIC OPTaHU3MBI.

Abuotnyeckue (pakropsl. CBET Kak dKoJOrn4yeckuid gaxrtop. JelcTBHE pa3HbIX Y4aCTKOB
COJIHEYUHOT'O CIIEKTpa HAa OPraHU3Mbl. OKOJOTMYECKHE TPYIIbl PACTEHUHM U KUBOTHBIX I10
OTHOILEHHUIO K cBeTy. CUrHanbHast poJib cBeta. doTonepruoansm.

Temmnepatrypa kak skojoruyeckuii Qaxrop. [leiicTBue Temmepatypsl Ha OpraHM3MBI.
[TolikuIoTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTe Kak skojoruueckuil ¢akrop. IlpucmocoOnenus pacTeHuil K MoafepKaHuIo
BOoJHOTO OanaHca. Kiaccudukanus pacTeHWH TO OTHOIICHHIO K Boje. [IpucmocoOneHwust
YKUBOTHBIX K U3MEHEHHIO BOJTHOT'O PEXKUMA.



Cpenbl oOuTaHHsl OpPraHM3MOB: BOJHAs, Ha3eMHO-BO3/YyILIHAs, MOYBEHHAs, TTyOWHHAas
MO/MOYBEHHAS, BHYTpHOpPraHu3MeHHas. (DU3HKO-XMMHUYECKHEe OCOOCHHOCTH Cpell OOWTaHus
opranu3MoB. [IprucnocoOaeHns OpraHu3MOB K KH3HH B Pa3HBIX Cpeaax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIC PUTMBIL.
[prcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KHU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsitie o >xu3HeHHOH ¢opme. KuzHeHHBIE QOPMBI
pacTeHMii: JepeBbs, KYCTApPHUKH, KYCTAPHMYKHU, MHOTOJICTHHE TpPaBbl, OJHOJIETHUE TPABBI
XKuznenuole (GOpMBbI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOHMOHTHI, a’3pOOHOHTHL. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue  ¢akroppl. Buapl OHMOTHYECKHMX  B3aUMOJCUCTBUN:  KOHKYPEHIIHS,
XHUITHAYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomnepamus, MyTyaan3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO, HaxyjeOHWYecTBO). Herpoduueckne  B3aMMOAECHCTBUS  (TOMHYECKHUE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHE OMOTHYECKHX B3aUMOJIEHCTBHH JUIsl CYIIECTBOBAHUS
OpPTaHu3MOB B cpejie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKITFOUYEHUSI.

JdemoHcTpauuu

Tabnuier u cxeMbl: «Jkonorudeckue (GpaxToper», «CBETOBON CIEKTP», «IKOIOTUUECKUE
TPYIIBI )KABOTHBIX 110 OTHOIICHHIO K CBETY», « T eIUIOKPOBHBIC KUBOTHBIEY, «X0JIOTHOKPOBHBIC
KHUBOTHBIEY», «DHU3UOTOTUYECKUE aJanTallud >KUBOTHBIX», «Cpeabl OOMTaHHUS OPraHU3MOBY,
«buonorudeckue puTMby, «KusHeHnbie (OpMbI pacTeHuin», « Ku3HeHHbIe (POPMBI KUBOTHBIXY,
«9KOCHCTEMA IIMPOKOIMCTBEHHOTO Jiecay, «DKOCUCTEMA XBOMHOTO Jiecan, «Llemu nuranus»,
«XunanaectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanmuzm.

O6opynoBanue: Tepbapuy pacTCHHA W JKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  JKOJOTMYecKuX (akTopoB, Tepdapuu  CBETOIIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOMBHIC, TEHETIOOMBBIE M TEHEBBLIHOCIMBBIE KOMHATHBIC
pacteHusi, repOapud W KOJUICKIIMH TETUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYHBBIX
pacTeHHii, dYydeira MNTUI M 3Bepeil, repdapuu pacTeHHl, OTHOCSIIMUXCS K Trurpodputam,
KcepopuTtam, Me30(UTaM, KOMHATHBIE pPACTEHHUS MTAaHHBIX TPYII, KOJUICKIIMH >KUBOTHBIX,
oOHWTAIOLMX B pa3HbIX cpefax, repOapu M KOJUIEKIIMM PACTEHUH M JKMBOTHBIX, 00JIaJaronInx
YepTaMyd TPUCIIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHMH IKU3HHU, Tepdapuu u
KOJUICKIIMM PACTEHWH M >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMH KHUBOTHBIX,
YUYaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHas pabdora «BrIsBieHHE IPUCTIOCOOIEHUI OPTAaHU3MOB K BIIUSTHUIO CBETa.

JlabopaTopnasi padora «BpiABiIeHHE TPUCTOCOOJIECHUN OPraHU3MOB K BIUSHHUIO
TEMIEPATYPHI».

JlaGopaTopHasi padora «AHAaTOMUYECKHE OCOOCHHOCTH PACTEHHUH U3 pasHbIX MECT
oOUTaHHS.

Tema 8. JkoJiorvst BUJA0B ¥ MOMYJISIIUI

DKOJOTUYECKUE XapaKTePUCTUKH momynsiiuu. [lomynsiius kak Ouonoruueckas cucreMa.
Pons HeomHopomHOCTH cpenbl, GU3MYECKHMX OapbepoB W OCOOCHHOCTEW OMOJOTMH BHJIOB B
(hopMUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJsiiuii. OCHOBHBIE MMOKA3aTeIU MOMYISIIUU:
YHCJIEHHOCTb, IUIOTHOCTh, BO3pacTHasi M IO0JIOBas CTPYKTypa, POXKIAAeMOCTb, MPUPOCT, TEMII
pocTta, CMEPTHOCTb, MUTPALISI.

Dkonoruveckas CTpykTypa momynsuud. OIeHKa YHCIEHHOCTH momynsnud. JlnHamuka
MOTYJISIUH M €€ peryisinusa. bBHoTHueckuii moTeHua nomyinsauuia. MoaenupoBaHue THHAMHUKH
nonynsiuu. KpuBbele pocta uuciaeHHOCTH mnonyisiuu. Kpuble BbpkuBaHus. Perymsus



YUCIIEHHOCTU TMOMYJALUNA: POIb (PAKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DKonorudeckue crpareruu Buaos (r- u K-crparerun).

[lonsitue 00 »skonorumueckoi Hume Bujga. Mectoobutanue. MHoromepHass MOJAEINb
skonornyeckord HumM Jx.M. Xarunncona. Pa3meps! skonornyeckoit Humm. IloreHunansHas u
peanu30BaHHAs HUILIU.

Bun kak cucrema nomynsnuii. Apeansl BUAOB. BUIBI M MX JKHU3HEHHBIE CTPATETHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJICHUSI W MUTpAlMil KUBOTHBIX. buojoruyeckne WHBA3UU
qy>KEPOJIHBIX BHIOB.

JdemoHcTpauuu

[Toptper: Ix. M. XaTunHCOH.

Tabnuie! 1 cxeMbl: «IKOJIOTUYECKUE XapaKTEPUCTHKHU MOMYIsun», «IIpocTpancTBeHHas
CTPYKTypa mnonyisuuun», «Bo3pacTHble mnupamMuasl nomyasnun», «CKOpOCTh 3aceleHus
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMH OpraHuzMammuy, «Mojenb skomoruueckor Humm Jx. U.
XaTyuHCOHA.

O6opynoBanue: repOapuu pacTCHHA, KOJJICKIIUU )KUBOTHBIX.

JlabopaTtopHnasi pa6ora «[IpucrnocoOneHus ceMsiH paCTeHUI K pacCeeHUI0Y.

Tema 9. Jkoj10rust co001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBa opranusmoB. buonenosz u ero crpykrypa. CBs3u MeXAy OpraHM3MaMu B
OuoueHo3se.

Okocuctema kKak oOTkpbiTas cucrema (A. Jx. Tencnu). DyHKIHOHAIBHBIE OJOKH
OpPTaHW3MOB B JKOCHUCTEME: HPOAYIECHTHI, KOHCYMEHTHI, PEAYICHTHL. Tpodudeckue ypOBHH.
Tpoduyeckue uenu u cetu. Adbuotudeckue 00ku 3kocucTeM. [TouBbI U WJIBI B HKOCUCTEMAX.
KpyroBopot BewECTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHbIE NTOKa3aTeIN 3KocUCcTeMbl. buomacca 1 npoaykius. DKOJI0rH4ecKrue IupaMubl
yucell, 0MOMacchl U SHEPTUH.

Junamuka skocucmem. Kamacmpoguueckue nepecmporiku. @nykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKlecCUU. [lepBUuUHBIE M BTOPHYHBIE CYKIECCHUM M HUX
MPUYMHBL.  AHTPONOTEHHBIE BO3JEHCTBUS Ha Ccykieccud. KiumMakcHoe cOOOIIECTBO.
buopasnoobpasue 1 MoJHOTa KPyroBOpoTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocucmembvl 03€p U peK. IKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1€c08, Cmeneli, NyCmbvlHb.

AHTpONOreHHbBIE  HKOCUCTEMBI. Arposkocuctema. ArporeHos. Pasnmnums wMexnay
AHTPOIIOI€HHBIMH U IPUPOIHBIMU IKOCUCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTBI ypOo3kocucteM. I'oponckas ¢iopa u dayna.
CunanTponuzanus ropojackoi (¢ayHbl. buonormdeckoe M  XO3SHCTBEHHOE 3HAu€HUE
arpod’KOCHUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUN  OpraHU3MOB B
sKocuctemax. Poab kackaonozo sgpgexma u 6ud08-30upukamopos (Kiouesvix 6udos) 8
@yHkyuonuposanuu  sxocucmem. llepeHoC dHEPruM W  BEUIECTB MEXKIY CMEXKHBIMHU
JOKOCHCTEMAMH. YCTOMYMBOCTH OpPraHU3MOB, IIOMYJISALMM M 3KOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX Y AHTPONOT€HHBIX BO3JACHCTBUI.

Mexanusmol  68030eticmeus  3aepsA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2aHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbL HIKOJOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmausi. MeTo1oI0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.



JdemMoHcTpanumn

Iloptper: A. 1. Tencnu.

Tabmuue! u cxeMbl: «CTpykTypa OMOLIEH03a», «DKOCUCTEMA HIMPOKOJINCTBEHHOTO JIECA,
«JKocucTeMa XBOMHOTO Jeca», «DyHKIMOHANBHBIE TPYMHNbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llemm mnuTaHus (macTOWINHAS, JETPUTHAs),
«OKoJIornyecKas nmupaMuia ynucen, « IKoJoruueckas nupammuaa 6uoMaccel», « IKOJI0ruuecKast
nupamuna sHeprum», «OOpa3oBanue Oomnoray, «llepBuunas cykueccusi», «BoccraHoBrnenue
Jeca Iociie mnoxapa», «9KOoCUcTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IMOTOK
SHEpPruu B arpoueHosey, «IIpumepsl ypboskocuctem».

Ob6opynoBanue: repOapuy pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydyelna MTHUI[ U 3BEpei,
repOapuu KyJIbTYpHBIX U JUKOPACTYLIUX PACTEHUN, aKBApUYM KaK MOJEJIb YKOCUCTEMBI.

IpakTuyeckasi padora «/3yueHre n onucanue ypoo3KOCUCTEMBIY.

JlaGopaTopHas padora «l3ydyeHue pazHOOOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX HIKOCUCTEMAX).

IKCeKypeusi «IKCKypcHs B THUIHYHBIM OuoreorneHo3 (B nyOpaBy, Oepe3HsK, elbHUK, Ha
CYXOOJbHBIM WM TOUMEHHBIH JyT, 03€p0, 60JI0TO)».

IKeKypeust «IKCKYypCUs B arpOIKOCUCTEMY (Ha TI0JI€ WU B TETUTMYHOE XO35HCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocUCTEMA

buocdepa — obmieruianerapHas o0ojouka 3emid, TJ€ CYHIECTBYEeT WJIM CYIIECTBOBasa
Ku3Hb. PazButHe npeacrapinenuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepranckoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. KuBoe BeriecTBo 6Hochepsl U ero PyHKIUH.

3akoHOMEpHOCTH cymiecTBoBaHus Ouocheprl. OcodeHHOCTH OMOChephl Kak TII00aTLHON
skocuctembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
O6MOreoXMMHUUECKUe IIUKIIBI (YTiaepo/a, a3ota). PUTMu4yHOCTb siBJeHui B Onocdepe.

3onanbHOCTh Ouochepsl. TlonsTre o 6nome. OCHOBHBIE OMOMBI CYIITU: TYHJIpA, XBOWHBIC
jeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IyCThIHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpBs. Kiumar, pacTuTebHbBIN 1 )KUBOTHBIN MHp OMOMOB CYIITH.

Crpyktypa ¥ (GyHKOUS JKUBBIX CHUCTEM, OIIEHKA HX PECYpPCHOTO IOTEHLMajda U
ouochepHbIX QYHKITUH.

JdemMoHcTpanuu

[TopTpetsi: B. U. Bepnanckuid, 3. 3rocc.

Tabauuptl u cxemsl: «I'eocdepsr 3emnun», «KpyroBopot a3ota B npupoae», «Kpyrosopor
yriaepojaa B mpupone», «KpyroBopor kuciopona B npupojie», «KpyroBopoT BoJibl B IPUPOAEY,
«OcHoBHBIE OMOMBI cymm», «Kimumatundeckne mosica 3emmm», «Tysapa», «Taiiray,
«CMmemanubiii  nec», «lllupokonucTBeHubit Jecy, «Ctenb», «CaBaHHa», «llycThIH»,
«Tponmuecknii gecy.

Ob6opynoBanue: repOapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBek n OKpykaomas cpeaa

DKOJIOTHYECKHME KPU3UChI M WX TMpUYMHBL BosneiicTBue deinoBeka Ha Ouocdepy.
3arps3HeHue BO3MyIIHOW cpenpl. OxpaHa Bo3Ayxa. 3arps3HeHUE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymenue noussl. OxpaHa NOYBEHHBIX pecypcoB. VI3MeHeHne Kiumara.

AHTpPOIIOTEHHOE  BO3JEHWCTBME HA PACTUTENbHBIA W KUBOTHBIM wmup. OxpanHa
PacTUTEIBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHLHUIIBI OXpaHbl MPUpobl. KpacHble KHUTH.
Oco60 oxpansiembie npuponubie Tepputopuu (OOIIT). boranndeckue caabl U 300JI0THYECKUE
MapKu.



OcHOBHbIE TPUHLIUIIBI YCTOMYUBOTO Pa3BUTHUS YeIOBEUYECTBAa U MPUPOAbI. PaimonanabHOe
MIPUPOJIOIONB30BAHUE M COXpaHEHHE OMOJOrMYecKoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH TJIOOATBHBIX YKOJIOTHUSCKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEPOSATHBIC MOCIEACTBHS.

Pa3BuTHEe METOJOB MOHHTOPHMHIA DPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemuvie ucciredosanus nepexooa K pecypcocbepezarowelti U KOHKYPEHMOCHOCOOHOU
sHepeemuxe. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvnvle ungopmayuonmsvie
cucmemsl, obecneuusaiowue 00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENbHbIX U008 U
akocucmem. OcHo8bl IKOpeabuIumayuu SKOCUCmem u cnocobo8 6opvobl ¢ 6UONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHbIX 9KOCUCTNEM.

JdemMoHcTpanuu

Tabmumpr u  cxembl: «3arps3HeHne atMochepb», «3arps3HeHHE THIPOCHEPHD»,
«3arpszHenne mouBbl», «[lapHukoBeii  3ddekr», «Ocobo oxpaHseMble MPHUPOIHBIC
TEPPUTOPUNY, «MOJIeNN yIPaBISIEMOTO MUPAY.

Ob6opynoBanue: (otorpaguu OXpaHSEMbIX pacTeHUH U IKUBOTHBIX KpacHoil KHHUTH
Poccuiickoit ®enepaunn, KpacHol KHUTH pernoHa.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'HU
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimmBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHS OOYYaIOIIUMUCS
MIPOrpaMM CpeIHEro o0Iero 00pa3oBaHus: IMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpykType JIUYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI MO OMOJOTHH BbIICICHBI
CIICIYIOIAE  COCTABIIAIOIIME: OCO3HAHWE OOYYAIOIIMMHUCS POCCHUCKOH  Tpa)kIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOMIPEEICHHUIO,
Haiuyue momusayuu K OOYUEHHIO OWOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOexeHU JIMYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH W UCTOPUYECKUX TPAIUIMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOACTBOBATHCA B
CBOCH  JCATCIIBHOCTH  IICHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAMH, MPHUCYIIUMHU  CHCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMS, Haauuue NPAasoCO3HAHUs  SKOJIOTMYECKOH  KYIbTYpHI,
CHOCOOHOCMU CMABUMb ETH U CTPOUTH )KU3HECHHBIC MJIaHBL.

JIMIHOCTHBIE PE3ybTaThl OCBOCHUS MPOTPAMMBI 1O OHOJIOTHH JIOCTHTAOTCS B €AMHCTBE
yu4eOHOW M BOCIHUTATENIbHOMN NEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHUCKUMU
COLIMOKYIIbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TPUHSATHIMHA B
oOuiecTBe NpaBUJIaMU U HOPMaMu MOBEACHHS M CHOCOOCTBYIOT MpOIEccaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUS U CaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEW MO3ZMIIMK JTUYHOCTH, MATPUOTHU3MA U
YBOKCHUS K 3aKOHY W IPABOIOPSIIKY, YEIOBEKY TPyda W CTapHIeMy MOKOJEHHUIO, B3aMMHOTO
YBKEHHUs, OEpeKHOro  OTHOLIEHUS K  KYJIbTYpHOMY  HAcleQUI0 W TPaaulUsM
MHOTOHAIIMOHAJIBHOTO Hapoza Poccuiickon Penepanniu, NpUpOJIE U OKPYKalOLIEH cpee.

JIMIHOCTHBIE PE3yJIBTAThl OCBOCHHS YIeOHOTO mpeaMeTa «BHOoIorus» JOJKHBI OTpakaTh
TOTOBHOCTh U CIOCOOHOCTH OOY4aIOUIMXCsI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEN JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPUEHTAIlUii, TO3UTUBHBIX BHYTPEHHHX
yOeXKICHHIA, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOrO0  OOIIecTBa,
paciidpeHue >KU3HEHHOTO OIbITa M ONbITa JAEITEILHOCTH B IPOLIECCE PeaTu3allii OCHOBHBIX
HaIPaBJICHUI BOCTIMTATEILHOMN JICSITEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:xaaHCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydJalIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIECTBRA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)keHUE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTHU MPHU CO3/IaHUU YICOHBIX IMPOCKTOB,
pelieHny yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUN OMOJIIOTHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE yUYUTBIBATh B  CBOMX JICWCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU YOCIKICHUSMU, KYTbTYPHBIMU IICHHOCTSIMHU M COIHAJIbHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOTHEHHS YYEOHBIX,
MO3HABATEIBHBIX M HCCIICIOBATCILCKUX 3aJ1ad, YBAKUTCIBHOTO OTHONICHWS K MHCHHIO
OIIOHEHTOB P 00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOr0 COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJOHTEPCKOM e TEIbHOCTH,



2) IaTPHOTHYECKOr0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM IPa)kKIaHCKONW WACHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HAapoAay, YyBCTBa OTBETCTBEHHOCTH Iiepel PonMHON, TOpAocTH 3a CBOW Kpai, CBOIO
PonvHy, cBOH S3BIK M KYJIBTYPY, IPOLIUIOE ¥ HACTOSALIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEOUI0 M INaMATHUKAM IPUPOJBL,
nocTixkeHusiM Poccrn B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYE;

CHOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUMCKMX YUEHBIX B CTAHOBJIIEHHE U Ppa3BUTHUE
OuosIorrY, MOHUMAaHUS 3HAUEHHsI OMOJIOTUHU B MIO3HAHUM 3aKOHOB MTPUPO/IBI, B )KU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBA;

uzeiHas yoex1EHHOCTb, TOTOBHOCTB K CIYXEHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOr0 HapoIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEJICHUS;

CHOCOOHOCTh OLIEHUBATh CUTYalMI0 U MPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHNE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM PpOAMTENSAM, CO3LAHMIO CEMbUM Ha OCHOBE
OCO3HAHHOT'O IIPHUHSATHS LIECHHOCTEN CEMEWHOM >KM3HU B COOTBETCTBUU C TPAIULUSMHU HapOa0OB
Poccun;

4) 3cTEeTUYEeCKOr0 BOCIMTAHMS:

3CTETUUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIIECHUH;

IIOHMMAHHUE SYMOLIMOHAIIBHOTO BO3AECHCTBUS JKUBOU IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHMIO B pa3HbIX BUAAX MCKYCCTBA, CTPEMJIEHUE IPOSBIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

5) ¢usuveckoro BOCHUTAHHWS, (POPMHUPOBAHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONoJIyYusi:

MIOHMMaHKEe U peayn3alus 310poBoro u 0e3omacHoro odpasa *HU3HH (340POBOE MUTAHHUE,
coOJII0ICHNE TUTHEHUUYECKHUX IIPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynasipHass (u3MuUecKas aKTUBHOCTb), OEpEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MIOHMMAHME LEHHOCTH MPAaBWJI WHAMBUAYAJIBHOIO M KOJUIEKTUBHOTO O€30I1aCHOTrO
MIOBE/ICHUS B CUTYallUsIX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEJICTBUI M HENPHUATHS BPEIHBIX NPUBBIYCK (YMOTPEOJICHUS aIKOTros,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JI00He;

TOTOBHOCTB K aKTUBHOH JEATEIBHOCTH TEXHOJIOTHYECKON U COLIMAIBHON HAIIPaBICHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATh UM  CAMOCTOSITENBHO  BBINOJHATH  TaKylO
NESTEIbHOCTD;

UHTEpeC K Pa3In4HbIM cdepam NpodecCHOHANIbHON NeATeNbHOCTH, YMEHHUE COBEpIIAThH
0CO3HaHHBIHM BbIOOp Oynyieit npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3OBaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) 3K010rH4€eCKOro BOCIIUTAHUA:



9KOJIOTHYECKH 11€1eC000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYLIECTBOBAHUSI;

MOBBILIEHUE YPOBHS 3KOJOTMYECKOW KYJBTYphbl: MPHOOPETEHUE ONbITAa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUMN AJI OKPY)KaIOIIEeH Cpeibl;

0CO3HAHME TTI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHuUs;

CIIOCOOHOCTBH MCHOJIB30BaTh NpUOOpETacMble MPU U3YUYEHUU OMOJIOTMM 3HAHUS U YMEHUS
MpU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJONONIH30BAHHEM (COOIIOCHHE
IIpaBWJI IIOBEJICHUSI B NPUPOJE, HAIPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOCchephl);

AKTUBHOE HEMpUATHE JIEHCTBUM, NMPUHOCSIIMX BpEJ OKpYKalolled MPUPOAHON cpeje,
YMEHHUE TPOTHO3MPOBATH HEOIATONPHITHBIE HKOJOTHYECKHAE MOCIEACTBHS IMPEINTPUHIMAEMBIX
JIEUCTBUI U MPEIOTBpAILATh UX;

HaJM4ue Pa3BUTOrO SKOJIOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKON KYJIbTYpBI, OIbITA
NESATENbHOCTH  DKOJIOTUYECKOM  HANpaBI€HHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMHU B
M03HABATEIbHONM, KOMMYHHMKATHUBHOW M COLMAJIbHOW MpaKkTUKE, TOTOBHOCTH K YYacTHUIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMNS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAayKd ¢ OOINECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JUAJIOTE KYIBTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M UNTATENILCKON KYJIbTYpPhI KaK CPEACTBA B3aUMOIEHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMAaHHE creuu(UKy OUOJIOTMM KaK HAayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIBFHOT'O HAYYHOT'O MBIIIICHHUS, CO3JJaHUU 1IEJIOCTHOTO MPEACTABICHHUS 00 OKpY’KaloLieM
MHUpEe Kak O €IWHCTBE TMPHPOJBI, YeJOBEKa M OOIIECTBa, B TO3HAHUHM IPHPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpobIeM COXpaHEHHUs! IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH Ui COBPEMEHHOW LMBHWIM3AIMU: 00ecreueHust
HOBOTO YPOBHSI Pa3BUTHUS MEIMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MPoOIeMbl pa3BUTHSI UYEJIOBEUECTBA, MOMCKA MyTeH BBIXOJa U3 TII0OATBHBIX
HKOJIOTUYECKHUX TPoOIeM 1 00ecriedeHus Iepexoaa K yCTOWIMBOMY Pa3BUTHIO, PALlMOHATBHOMY
HCIIOJIb30BAaHHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKMX 3HAHUM B LIEJSAX MOBBIMICHUS OOIIeH
KYJbTYpBI, €CTECTBEHHO-HAYYHOH TpaMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKIHOHAIHHON
TPaMOTHOCTH 00ydJaroIuxcsi, popMUpyeMoii Py N3yIeHUH OMOJIOTHH;

[IOHVMMAHHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTM HCIIOJIB30BATh IIOJy4yaeMble 3HAHUS [JJIs aHajau3a M OOBSCHEHMS SBICHUM
OKpPYKAIOIIeT0 MHUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOYCHHUS Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOUIMXCS JaHHBIX C LENbI0 TOJTY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul peIleHUs
npo0JIeM B peabHbBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE IIEHHOCTH Hay4HOH JEeSATENbHOCTH, TOTOBHOCTH OCYILECTBISATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO IS TENbHOCTh HHINBUAYAIbHO U B TPYIIIE;

TFOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAaHUH 1O OWOJIOTMM B COOTBETCTBUU C >KU3HEHHBIMU
OTPeOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble pe3ylbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJIOTHS» BKIIOYAIOT:
3HaUMMbIC 11 (DOPMHUPOBAHHMS  MHUPOBO33PEHUS  OOYYAIONMIUXCS  MEXKIUCIUTUTMHAPHBIC
(MexxIIpeIMEeTHBIE) 00IIEHAYYHbIE TOHATHUS, OTPaXKAIOIIHE 1IeJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(UKy METO/I0B MMO3HAHUS, HCIIOIb3yeMbIX B €CTECTBEHHBIX HayKax (BEHIECTBO, SHEPTHUS,
SIBJICHHE, TPOIIECC, CHCTeMa, HAaydHbIH (PaKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeJJOBaHKHe, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCAIbHbBIE
yueOHbIe JeHCTBUS (IMIO3HABATEIbHBIC, KOMMYHHUKATUBHEIE, PETyISTHBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHFHON TPAMOTHOCTH W COLUAIBHON KOMIIETCHIIMH OOYJaronuXxcs;
CIIOCOOHOCTH oOyyaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCUUTUTMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEpCAIbHbIE Y4eOHBIC JICHCTBUS B IO3HABATEIHHOW U
COLIMATILHON MPAKTHKE.

B pesynprare wu3ydeHUs OHONOTMM Ha YPOBHE CpeaHero oOimero ooOpa3oBaHUS Yy
oOyuvaromierocst 0yayr copmMupoBaHbl MO3HABATENIbHBIE YHUBEpPCAJIbHBIE Y4eOHBIC JCHCTBUS,
KOMMYHUKATUBHbIE YHHBEpCajbHbIe Yy4eOHBIE JICHCTBUS, PETYISTUBHBIE YHUBEpCAJIbHbIC
yueOHbIe ACHCTBHSI, COBMECTHAS JIEATEIBHOCTD.

MertanpeameTHble pe3yabTaThl OCBOEHHUS IMPOTPaMMbl CpPEIHEro o0IIero oOpa3oBaHUs
JTOJI’KHBI OTPa’KaTh:

OBi1aeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BLI€ JOornUyecKne AelicTBHU:

CaMOCTOSITENILHO (popMynHupoBaTh W aKTyadU3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUHM 3HAHUNA TNPUEMBI JIOTHUECKOTO MBbIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 000OIIeHUs), PAaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTHI (BBIICTATH KX XapaKTEPHbBIC MPU3HAKY, YCTAHABINBATE CBS3H C JPYTUMHU TOHITHIMH);

OTIpEeAeNATh IENH JeATEIbHOCTH, 3aJaBasi MapaMmMeTpbl U KPUTEPUHU HX JIOCTHKECHUS,
COOTHOCHUTH PE3yJIbTATHI IEATEILHOCTH C MIOCTABICHHBIMHU IETISIMU;

HCII0JIb30BaTh OMOJIOrMYECKHE MOHATHS JUIsl OObSICHEHHS (DAKTOB M SIBICHUH KUBOU
IPUPOJIBI;

CTPOUTHh JIOTUYECKUE pacCyKAeHHs (MHIYKTUBHBIE, NEAyKTHBHBIC, IO aAHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B pacCMaTPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHHUS,

MIPUMEHATh CXEMHO-MOJIETIbHBIE CPEJICTBA JUISl TPEJICTABICHUS CYIIECTBEHHBIX CBSI3€U U
OTHOIICHUN B M3y4aeMBIX OMOJOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHUIl pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PEUIeHUs MPOOIEMBI C YUETOM aHAIIM3a UMEIOIINXCSI MaTEPUATBHBIX
U HeMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESTEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKHU MOCJIECICTBUH JCATEIBHOCTH;

KOOPIWHUPOBATh M BBIMOIHATH, PAa0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYadbHOTO H
KOMOWHHPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIILJICHUE MPU PELHICHUH KU3HEHHBIX IPOOIIEM.

2) 0a30BBIE HCCJIEI0BATEIbCKHE Nl CTBHS:



BJa/IeTh HaBBIKAMHM y4EOHO-UCCIIEOBATENLCKON U MPOEKTHOW ESATeIbHOCTH, HaBBIKAMU
paspeleHus npodseM, CrocOOHOCTBI0O MU TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHNs TPaKTUYECKUX 334, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IMO3HAHUS;

WCIIOJIb30BaTh PAa3JMyYHbIE BHUIBI ACSITENBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEPIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B yUEOHBIX CHUTYaIMsIX, B TOM YHUCJE TpU
CO31aHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(dhopMUpOBaTh HAyYHBIA THI MBIIUICHUS, BIAACTh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHSATUSAMH U METOJIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 00pA30BATEIbHON NEATEIBHOCTH M
KU3HEHHBIX CUTYAIHsIX;

BBISIBJISITh  [IPUYMHHO-CJIEJCTBEHHbIE CBS3M M aKTyaJlM3UpOBaTh 3ajJady, BbIIBUIAThH
TUNoTe3y €€ pelieHHs, HaxOAUTh AapryMEHThl [UIsl JI0Ka3aTelbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh MOJYYEHHbIE B XOJAE pEUIeHMs 3adaud pPe3yibTaTbl, KPUTUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH 1I€JICHAIIPABICHHBIM MOUCK NEpeHoca CPeACTB M CIOCOOOB JIEHUCTBUS B
npoecCHOHANBHYIO Cpeay;

yMETh TMEPEHOCHTh 3HAHWs B TMO3HABATEIbHYIHD U  MPAKTUYECKYH  00JacTu
KHU3HECSATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJCH, NpeajaraTb OPUTHHAIBHBIC TMOIXOJbI W PEIICHHS, CTaBUTH
npo0JIeMbl U 3aJ1a4H, JOMYyCKAIOUINe albTePHATUBHBIC PEILICHUS.

3) padora ¢ nngopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(popmanuu (TekcTe yueOHOro mocoows,
HAyYHO-MIOMYJISIPHOM JIUTEpaType, OMOIOTHUYECKUX CIIOBApAX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B UWHTepHeTe), aHAIM3UPOBATh WHGOPMAIMIO PA3IUYHBIX BUIOB U (GopMm
MIpe/ICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTHBOPEUYUBOCTD;

(dbopMynupoBaTh 3ampockl W MPUMEHSTHh pa3IUYHble METOAbl MpPH TOUCKE U O0TOOope
OuosIornuecKoi HHpopMaIK, HeOOXOIUMOM JIJIsl BEITOJIHEHHS YUEOHBIX 3a]1a4;

MpUOOpPETaTh OMBIT HCIHOJIB30BaHUS MHGOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJI30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpMYy TpEACTaBICHHUS OHOJIOTHYECKOM
nHpopmanuu (CXemsbl, TpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTOe);

UCIOJb30BaTh HAYYHBIH S3bIK B KauecTBE CpPEACTBa MpH pabore ¢ OHOIOrMYecKOi
nH(popManuen: NPUMEHITh XUMUYecKue, (PU3MuecKrue U MaTeMaTHUYeCKHUe 3HAKU U CUMBOJIBI,
¢dbopMynbl, abOpeBHaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIIISIHOCTH;

BJIaJIeTh HABbIKAMU pACIO3HABaHUS U 3alMThl HHOpManuu, WHGOPMALUOHHON
0€3011aCHOCTH JTMYHOCTH.

OBiajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUSIMM:

1) oOmennme:

OCYIIECTBISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HH, aKTUBHO y4aCTBOBATh B JHUAJIOTE
WM JUCKYCCHM IO CYLIECTBY 00CYXJIaeMoil TeMbl (yMEHHUE 3aJaBaTh BOIIPOCHI, BbICKA3bIBAaTh
CY)KJCHHSI OTHOCUTENIBHO BBIMOJIHEHHUS NpeJjiaraeMoil 3ajaud, Y4YUTHIBAaTh HHTEPECHl U
COTJIACOBAHHOCTh MO3UILUI APYTUX YYACTHUKOB AUAIOra WIH TUCKYCCUHN);



pacrno3HaBaTh HeBepOaJilbHblE CpEACTBA OOLICHMs, NOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIUKTHBIX CUTYaIUi, YMETb CMAr4aTh KOH(DIUKTH U
BECTU IIEPETOBOPHL;

BJIaJIETh PA3JIMYHBIMU CIOCOOAMM OOIEHMs U B3aMMOJACHCTBHS, MOHUMATh HAMEPEHUs
JPYTUX JIO/IeH, MPOSBIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(hopMyIHPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM SA3BIKOBBIX
CPEACTB.

2) coBMecTHas 1eATeJIbHOCTD:

[IOHUMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW M MHIMBHYaJbHON pabOThl MpU
pemeHn OGMOJIOrHYecKor po0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIOBBIX
(hopM B3arMOICUCTBHSI IPU PEIICHUH YIeOHOM 3a1a4H;

BbIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJ10T0 YjieHa KOJIIEKTHUBA;

IIPUHUMATh LEJIH COBMECTHOM JEATEIBHOCTH, OPIraHHU30BBIBaTh M KOOPIWHUPOBATH
JNEUCTBUA MO €€ NOCTMIKEHHIO: COCTABJATH IUIAH JACHCTBHM, PACIpPENENATh POJA C YUYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKIOI0 Y4aCTHHKA KOMaH]bl B OOLIUI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeIaraTb HOBBIE INPOEKTHI, OLCHMBATh WICH C MO3ULIHMHA HOBHU3HBI, OPUTHMHAIBHOCTH,
MIPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B PA3NMYHBIX CUTYalUsX,
HPOSIBJIATH TBOPUYECTBO M BOOOpaXKeHHE, ObITh MHULIUATUBHBIM.

OBiagenne yHMBepCaJIbHBIMHU PeryJIsiTHBHBIMH ICHCTBUSIMU

1) camoopranusanus:

UCIOJb30BaTh OHOJOIMYECKUE 3HAaHUS JUIsl BBIABIEHHS MNPOOJEM U HX pELICHHUS B
KM3HEHHBIX U YUEOHBIX CUTYalLlUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LIE€JI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IIOCTYNKax IO OTHOLIEHWIO K JKUBOM NIPUPOJE, CBOEMY 30POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENIbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OpMyIuUpoOBaTh COOCTBEHHbIE 3aJayl B O0Opa30BaTENbHOM JESATEIBHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITEJIBHO COCTABJIATH IJIAH PELICHUs MPOOJIEMBI C YUETOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEIOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupATh paMK1 y4eOHOT0 IpeJMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO LIMPOKON IPYIUIMH B Pa3HBIX 00JACTIX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIaJIeTh HaBbIKAMU [103HABATEJIbHON pedUIEKCUN 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 IIPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTHUBBI U apI'yMEHTBI APYTUX IIPU aHAJIU3E PE3yJIbTaTOB JEATEIbHOCTH;
3) npuHsATHE ce0sA M APYTUX:
[IPUHUMATD ce0sl, HOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHUBBI U apI'yMEHTBI JPYTUX IPU aHAIU3E Pe3yJIbTaTOB JIE€ATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKHU;
pa3BUBaTh CIOCOOHOCTh MOHMMATh MHP C ITO3ULMU APYrOro YEJIOBEKA.
INPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbie pe3ynabTaThl OCBOEHUS cojepkaHusi ydeOHoro mpeamera «buonmorus» Ha
yrIyOJIEHHOM yPOBHE OPUEHTHPOBAHBI HA 00ecnieueHrne MporiibHOr0 00ydeHUs 00 yJarouxcs
Oouonorun. OHM BKIIOYAIOT: crenuduyeckue i OUOJIOTMM Hay4yHble 3HAHUS, YMEHHUSA H
crnocoObl JefcTBUH MO OCBOCHMIO, WHTEpHpETalMM W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEATENBHOCTH MO TOJYyYEHUIO HOBBIX 3HAHUM M HMX NMPUMEHEHMIO B Pa3IMYHBIX YYEOHBIX, a
TaK)Ke B peaJIbHbIX )KM3HEHHBIX cUTyalusax. [IpeameTHble pe3yabTaThl MPECTaBICHbI [0 roJlaM
U3Y4YEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpeamera «buonorus» B 10 Knacce
JTOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMUPOBAaHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B TO3HAHMM 3aKOHOB HPUPOIBI U
pelIeHrur IpoodIeM PallMOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKIAJAEe POCCUIMCKUX U 3aPYOEIKHBIX
YUEHBIX B pa3BUTHE OUOJIOTUH;

BJIQJICHHE CUCTEMOW OMOJIOTMYECKMX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIOJArarooline
OMOJIOTHYECKHEe TEPMHHBI U TOHATUS (KU3Hb, KJIETKA, OpPraHU3M, MEeTaboJu3M, TOMeocTas,
caMoOperyJilus, caMOBOCIIPOU3BEEHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxoga,
XpOMOCOMHasi Teopusi HacieacTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o nentpax
MHOroo0Opa3usi ¥ MPOUCXOKICHUS KyJIbTYPHBIX PACTEHMIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJEHUS, PACIIEIUICHHUS, YUCTOTHI raMeT, HE3aBUCUMOTO HacienoBanus I'. Mennaens,
TOMOJIOTUYECKUX PSAOB B HacleACcTBeHHOM wu3MmeHunBoctu H. WM. BaBuioBa), mpuUHLUIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOTO TMO3HAHUS, UCIOJIb3yEeMBIX B OMOJIOTHYECKHX
WCCIIEIOBAaHMX )KUBBIX 00OBEKTOB (OMHMCaHUE, U3MEPEHUE, HAOIIOCHNE, SKCTIEPUMEHT);

YMEHHE BBLICIATh CYLUIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHOT,
OJTHOKJICTOYHBIX MU MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4ucie OakTepuii, rpuOOB, PaCTCHHIA,
KUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPraHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MPOLIECCOB  KHU3HEACSITENLHOCTH, MPOTEKAIOIMIUX B OpPraHW3Max pAcTeHUU, >KUBOTHBIX U
YenoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BelecTB (MeTaboIu3M), MPEBPALICHUS SHEPTHH,
Opo’keHHus, aBTOTPO(GHOr0 U TeTepoTpo(HOro TUMOB MHUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, raMeToreHe3a, YMOpUOreHe3a, MOCTIMOPHOHATIBHOTO PAa3BUTHS, PA3MHOKCHHUSI,
MHAMBUAYAIBHOIO Ppa3BUTHUs OpraHU3Ma (OHTOI€HE3a), B3aMMOJEHCTBHSI I'€HOB, IeTEpO3Hca,
HCKYCCTBEHHOI'0 0TOOpa;



YMEHHME YCTaHABIMBATh B3aWMOCBSI3M MEXAY OPraHOMJAAMH KIETKH U HUX (YHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIMSIMHU, MEXKy OpTaHaMHU U CHCTEMaMHU OPTaHOB Y
pacTeHuid, >KMBOTHBIX W YeJIOBEKAa U HMX (QYHKIUAMH, MEXKIY CHUCTEMaMH OpPraHOB M UX
GyHKIOUSAME, MEXKAY dTanmaMu OOMEHa BEUIeCTB, dTalaMH KJIETOYHOTO IHMKJIA U >KU3HEHHBIX
[UKIOB OPraHu3MOB, JTallaMH ASMOPUOHAIBHOTO pa3BUTHS, TEHOTUIIOM H (PEHOTHUIIOM,
(deHoTUNIOM U (haKTOpaMu CpeIbl OOUTAHHS,

YMEHHE BBISBIATH OTIMYUTEIbHBIC MPU3HAKH >KUBBIX CHUCTEM, B TOM YHCIE pPACTCHH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOIIMKY JIJIsl JOKA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYTIIL;

YMEHHME pellaTh OHOJOTMYECKUE 3aJaud, BBIABIATH IPUUUHHO-CIEACTBEHHbBIE CBS3U
MEXIY HCCIEeIyeMbIMU OHOJOTHYECKUMH TpoIlecCaMi M SIBICHHUSIMH, JelaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH J1a00OpaTopHble M MpaKTHYecKue padoThl, coOIOAaTh MpaBuiIa MpU
paboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh UX OSKCHEPUMEHTAIbHBIMU CPEACTBAMU,
(dhopMynupys Ledb UCCIEA0BAHNS, aHAIM3UPOBATh [TOJIYY€HHBIE PE3YNIbTAThl U J€J1aTh BBIBOIbI,

YMEHHE y4acTBOBAaTh B Yy4eOHO-HUCCIIEIOBATENbCKOW paboTe Mo OMONOTHU, HKOJIOTUU U
MEJUIIMHE, TPOBOJAUMOIN Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, W MYyOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTaThl HA YYEHUUECKUX KOH(EPEeHIIHSIX;

YMEHHE OIICHUBAaTh JTUYECKHUE aCMeKThl COBPEMEHHBIX WCCIEIOBaHUA B 00IaCTH
OMOJOTUM U MEOUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIIPaBICHHOE
U3MEHEHHE TeHOMa U CO3JJaHhe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3ZHAHHBIN BBIOOP Oyayiei mpodeccuoHalbHON AeSITEIbHOCTH B
oOnacTu OMOJIOTUH, MEAUIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH, CEIBCKOTO X035HCTBA, MUILEBOI
IPOMBIIUIEHHOCTH, YIJyOJsTh IO3HABAaTEIbHBI HHTEPEC, HAIMPABICHHBII HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu U MPOAODKEHHE OHOJIOTMYEecKOro oO0pa3oBaHUS B
OpraHu3alUsaX CpeHero NpodeccnoHaIbHOrO U BhICIIEr0 00pa30BaHusl.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUs y4yeOHOro mnpeamera «buonorus» B 11 Knacce
JTOJIKHBI OTPAKaTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(opMUPOBaHUH COBPEMEHHOH €CTeCTBEHHO-HAyYHOW KAapTUHBI MHpa, B TMO3HAHWU 3aKOHOB
IPUPOJIbI U PEIICHUH 3KOJOTMYECKUX MPOOJIEM YEIOBEUECTBA, a TAKXKE B PELIEHUM BOIPOCOB
palMOHAJILHOTO TPHUPOJONONIB30BaHUs, U B (OPMUPOBAHMU IIEHHOCTHOTO OTHOILIEHUS K
pUpojie, OOIIECTBY, YENOBEKY, O BKJAJE POCCUICKMX M 3apyOekHbIX YUEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BJIaJIETh CUCTEMOI OMOJOTMYECKHX 3HAHUI, KOTOpas BKIIOYAET OINpeneseHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIIONATAIONMUX OWOJOTHYECKUX TEPMHUHOB W TOHATHH (BHI,
sKocuctema, Oumocdepa), Ouonormdyeckue Tteopuu (dBoMONMOHHAs Teopus Y. JlapBuHa,
CUHTeTHYeCcKass Teopusi sBomronuu), ydeHus (A. H. CeBeproBa — 0 MyTsSX U HampaBICHHSX
spoonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHeTHUECKOTO paBHOBecHs Jx. Xapau
u B. BaiinGepra, 3apoasimieBoro cxoactBa K. M. bapa), npasuna (Muaumyma lO. JIubOwuxa,
9KOJIOTHUECKON MUpaMUIbl SHEPTHH ), THIOTe3bI (TumnoTe3a «mupa PHK» V. 'unbepra);

YMEHHME BIIAJ€Th OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMS, MCIOIb3yEMbIMH B
OMOJIOTUYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB U OSKOCUCTEM (OMHMCAHUE, H3MEpEHHeE,



HaOJII0JIeHNe, YKCIIEPUMEHT), CIIOCO0aMH BBIABICHHUS M OLIEHKU AHTPOIOICHHBIX U3MEHEHHUH B
IIPUPOJIE;

YMEHHUE BBIICTATh CYHNICCTBEHHBIC TPU3HAKU: BHJIOB, OHMOTEOIICHO30B, IKOCHUCTEM U
ouocdepsl, CTaOMIU3UPYIOLIET0, ABMKYLIETO U pa3pbIBAIOIIEro €CTECTBEHHOro 0TOopa,
JJIONATPUYECKOT0 U CUMIIATPHUECKOTO BHI000pA30BaHMs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(MOH[ MOMYIISALUHN, TPUCTIOCOOJICHHOCTH OPTraHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHHS
HalpaBJICHUH 3BOJIOLNH, KPYTOBOPOTA BEILIECTB U IIOTOKA YHEPIHU B SKOCUCTEMAX;

YMEHHME YCTaHAaBIMBATh B3aMMOCBA3M MEXAY IPOLECCAMU D3BOJIOLUH, JABMKYILIUMU
CHJIaMH aHTPOIOreHe3a, KOMIOHEHTAMHU Pa3JInYHBIX SKOCHUCTEM M MPHUCIOCOOJEHUSIMU K HUM
OpPraHu3MOB;

YMEHUE BBISBIISATh OTIMYUTEILHBIC TPU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOIIEHHOCTh BUIOB
K cpeae oOuTaHus, aOMOTHMYECKMX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBA3EH
OpPTraHu3MOB B COOOILIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY Ul JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB pa3HbBIX CHCTEMaTHMYECKHX TIpyIII,
B3aMMOCBSI3U OPTaHU3MOB M Cpelbl OOUTaHMSA, €AMHCTBA UYEIOBEYECKHX pPac, HEOOXOIUMOCTH
COXpaHEHMs MHOIrooOpa3usi BUAOB M 3KOCHCTEM KaK YCIOBHSI COCYIIECTBOBAaHHUS HPUPOJBI U
YeJI0BEUECTBA;

yMEHHUE pellaTh OWOJOTHYECKHE 3a/1ayM, BBIABIATH MPUUYMHHO-CIEACTBEHHBIC CBS3U
MEX]y HCCIEeIyeMbIMU OMOJIOTHYECKMMHU MPOLECCAaMU U SIBICHUSMM, J€JaThb BBIBOABI U
IIPOrHO3bI HA OCHOBAHMHM ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH J1a0OpaTOpHblE M MpaKTHYecKHe padoThl, coOMOAaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIIBUraThb THUIOTE3bl, IMPOBEPATH HMX HKCIEPUMEHTAIbHBIMU CpPEACTBAMH,
(bopMyIHpys 1eNb UCCIIEAOBAHMS, aHATU3UPOBATH MOJTYYCHHBIE PE3yIbTATHI U 1€1aTh BBIBOIBI;

YMEHHUE y4yacTBOBaTh B y4EOHO-HMCCJEN0BATENbCKOM paboTe 1Mo OMOJIOTHH, 3KOJOTHU U
MeJMIIMHE, MPOBOAMMOI Ha 0a3e IIKOJBHBIX HAay4HBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MIOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIIMSIX;

YMEHHUE OIICHHMBaThb THIOTE3bl M TEOPHUM O MPOMCXOXKAECHUU JKU3HH, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O MPHUYMHAX, TOCIEJCTBHAX M CIIOCO0aX MPEJOTBPALICHHUS TJI00aTbHBIX
M3MEHEHu B 6nocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BHIOODP Oyayliei npodeccHoHalIbHOM IesITeIbHOCTH B
o0macti  OWOJOTHM, 9SKOJOTMH, TPHPOJOIONB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTUH, BETEPUHAPUH, CEIIbCKOTO XO34WCTBAa, NMUILEBOW MPOMBIIUIEHHOCTH, YIIyOJsATh
MO3HABATENIbHBIM WHTEPEC, HANpPABICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun M MPONOIDKEHHE OHOJOrM4eckoro oOpa3oBaHUS B OpraHU3aLUSAX CpPEIHEro
po¢eCCHOHAIBHOTO U BBICILIEI0 00pa30BaHMU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabusie | IlpakTnueckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypeb
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3yUEHUE 2
3 buonorus knetku 0.5
4 XUMUYecKasi OpraHu3aius KIeTKU 10 1
5 Crpoenne u QyHKIIH KICTKH 8 2
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 !
KIIETKE
7 Hacnencreennas undopmanus u 9 0.5
peanusanys €€ B KJIETKE
JKW3HEHHBIN ITUKIT KJIETKU 6 1 Bu6mmorexa LIOK
CtpoeHue u GyHKIIMUA OPTaHU3MOB 17 1.5 https://m.edsoo.ru/7f413368
10 Pa3mHoOXkeHMe u pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — HayKa O HACJIEJACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 1
14 I'enetuka yenoBeka 3 0.5
15 Cenekiuusi OpraHu3MoB 4 1
16 buorexHosiorus u CHHTETHYECKAsE OMOJIOTHS 4
17 Pe3epBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102 ‘

13



11 KIIACC

KonuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesoB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTnueckue (nupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypcsbl

| 3apoXKICHNE ¥ PA3BUTHE IBOIIOIMOHHBIX A bubmorexa LIOK
Mpe/ICTABNCHHI B GHOTOTHH https://m.edsoo.ru/7f413368
MuKpo3BOIIOLIUS U €€ PE3YIIbTAThI 14 2
MaxkpoaBontonus 1 €€ pe3yabTaThl 6
IT

4 POUCXOXKIIEHUE U PA3BUTHUE KU3HU HA 15 15
3emiie

5 [IpoucxoxaeHne yeaoBeka — aHTPOIIOTEHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIICHHSIX

6 OpPraHU3MOB U HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollen cpeaon
Opraau3Msbl U cpesia OOUTaHM 1.5

8 DKoJ0rus BUAOB U NOMYJIALUN 0.5

9 DKosorus coolIecTB. DKOJIOTHIECKUE 12 0.5
CUCTEMBI

10 buocdepa — rmodanbHas sxocucTemMa 6

11 UYenosek u OKpyKaronas cpena

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBO 4acoB 3HeKTp0HHBIe

Ne Hara nugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero H3yuYeHHsi ~ oOpa3oBaTeibHbIE

padoTbI padoThI pecypehI

buonorus kak KOMIUIEKCHas HaAyKa U bubmmorexa [LIOK

KaK 9acTh COBPEMEHHOT0 00I1ecTBa https://m.edsoo.ru/7f413368

2 JKuBBIE CUCTEMEI U UX CBOMCTBA 1

YpoBHeBas OpraHu3alus KUBBIX
CHUCTEM

Hcropust OTKpBITUS U U3YUEHUS
kietku. Knerounas teopust

MeTo1bl MONEKYISIPHON U KJIIETOYHOH
6uonoruu. [Ipaktuueckas pabora
«M3ydyeHnue MeTo10B KJIIETOYHOMH
6uonoruu (xpomarorpadus,
anextpodopes, nuddepeHmanpHOe
nentpudyruposanue, [1L[P)»

6 XUMHUYECKUI COCTAB KIIETKU 1

MI/IHepaJIBHLIe BCIICCTBA KIICTKH, UX
ouoJjioruyeckas PpoOJib

Opranuueckye BeImecTBa KIeTKH —
6enku. JlaboparopHas pabota
«Ob6Hapyx)eHne 6eJIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEaKIHi»

9 CBoiicTBa, Ki1accuduKanus u 1




GbyHKIIMN OEIKOB

10

Oprannyeckue BelecTBa KIETKH —
YTJIEBOABL

11

OpFaHI/I‘IeCKI/Ie B€IICCTBA KICTKH —
JIUITNUABI

12

Hyxneunoseie kucnorsl. JIHK u PHK.
JlaboparopHas paboTa
«HccnenoBanne HyKIENMHOBBIX
KHUCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pyakiun ATO. JIpyrue
Hykieosuarpudocdarsr (HTD)

14

CexsennpoBanue [IHK. Metonbl
T€HOMUKH, TPAHCKPUTITOMHKH,
MIPOTCOMUKH

15

MeToapl CTpYKTypHOH OHOTOTHH

16

Tunel knerok. [Ipokapuornueckas
KJIETKA

17

CTpoeHne 3yKapuOTUYECKOM KIETKH.
[paktuyeckas pabora «M3yuenue
CBOWCTB KJIETOYHOU MeMOpaHbI»

0.5

18

IToBepXHOCTHBIN anmapaT KJIETKU

19

OnHoMeMOpaHHBIE OPraHOUIbI
kieTku. [Ipaktuueckas padbora
«3yueHne NBUKEHHS TUTOIIA3MbI B
pPACTUTENBHBIX KIETKaX»

0.5

20

HOHyaBTOHOMHBIC OpraHONAbL
KJIICTKHU: MUTOXOHOPHWH, ITACTUABI.

0.5




JlaboparopHas paboTa
«MccnenoBanue a3Moimsa u
JIeTIIIa3MOJN3a B PACTUTEIILHBIX
KJIETKax»

21

HCMCM6paHHLIC OpraHonuabl KJICTKU

22

Crpoenue u QyHKIUH sapa

23

CpaBHuTENIbHASA XapaKTEPUCTHKA
KJIETOK dyKapHoT. JlabopaTopHas
paboTta «M3yueHue cTpoeHus KIETOK
Pa3INYHBIX OPTaHU3MOBY

0.5

24

AcCUMMWISLIMS U JUCCUMIIALINASA —
JIBE CTOPOHBI MeTabomm3Ma. THrmbl
oOmena BeniecTB. JlabopaTopHas
pabota «M3ydyeHue KaTaaTuTUIeCKOn
aKTHBHOCTH (pepMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTanas3bl)y»

25

DepMEHTAaTUBHBIN XapaKTep peaklun
KJIETOYHOTO MeTaboIu3Ma.
JlaboparopHas pabota «/3yuenue
(hepMEHTATUBHOTO PACIIEIUICHUS
NEPOKCHIa BOJIOPO/IA B PACTUTEIBHBIX
Y )KUBOTHBIX KJIETKAX)

0.5

26

Benku-akTuBaTOpHI M OCIIKH-
UHTHOUTOPBI

27

ABTOTPO(HBIN TUII OOMEHA BEILIECTB

28

dorocunres

29

XemocunTe3s. JlabopaTopHas pabota
«CpaBHeHHe TIpoLeccoB (POTOCHHTE3A

0.5




H XCMOCHHTC3a»

AHa’poOHbBIE OpraHu3Mbl. Bubl
Oposxenus. JlabopaTopHas pabora

30
«CpaBHEHHE MTPOLIECCOB OPOXKEHUS U
JIBIXAHUS

31 AdpoOHBIE OpraHU3MBI. DTaIbl
SHEpreTu4ecKoro oOMeHa
DHeprusi MEMOpPaHHOTO TPaIueHTa

32 npotoHoB. Cunte3 AT®: pabota
npoToHHOU AT®-CHUHTa3bI

33 Peakiium MatpuyHOro cuHTE3a

34 TpaHckpunuus — MaTPUYHBIA CHHTE3
PHK

35 Tpancnsiius u e€ 3Tanbl

36 Konnpoanne aMmuHOKMCIIOT. Postb
pubdocom B OnocunTese Oenka

37 Opranuzainys reHoMa y IpokapuoT 1
JyKapuoT

33 MonexyisspHble MEXaHU3MBbI
9KCIIPECCUH F'€HOB Y 3YKapHOT
Bupycsl — BHeKs1eTOUHbBIE (POPMBI

19 YKU3HU ¥ O0JIUTaTHBIE TTapa3HThI. 0.5
[Ipaktruueckas padora «Co3xaHue ’
MOJIETIU BUpYyCa»

40 BupycHsle 3a60eBaHus yenoBexa,
KUBOTHBIX, PACTEHUN

41 Hanorexnonoruu B Ouosioruu u

MeIUIINHE




42

JKU3HEHHBIN UK KIETKA

43 Martpuusnsii cunate3 JJHK
Xpomocowmel. JTabopaTopHas pabora

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»

45 JleneHne KIETKH — MHTO3
Tunsl kieTok. Kapuokunes u
uTokuHe3. JJabopaTopHas pabora

46 «HaOnronenre MuTO3a B KJIeTKax 0.5
KOHYMKA KOpeIIKa JIyka (Ha TOTOBBIX
MHUKpOITpenapaTax)»

47 Peryisnus »KU3HEHHOTIO LIUKJIA
KIIETOK

48 OpranusMm Kak €JuHOE 1LIeJI0e

49 Txanu pacrennii. JlabopaTopHas 0.5
pabora «M3y4yeHne TKaHel pacTeHU» ’
TkaHU )KMBOTHBIX M YEJIOBEKA.

50 JlaboparopHas pabota «/3yuenue 0.5
TKaHeW KUBOTHBIX»
Opranbl. CucTeMbI OPraHoB.

51 JlaGopatopHas pabora «3yuenue 0.5
OpraHoOB I[BETKOBOT'O PAaCTEHUS

52 Ormopa Tena opraHu3MoB

53 JIBu>keHHEe OpraHu3MOB

54 IInranue opranu3MoB

55 [MuTanne MO3BOHOYHBIX YKUBOTHBIX.
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB




I[BIX&HI/IC IIO3BOHOYHBIX > KUBOTHBIX U

57
YyeJioBeKa

58 TpaHcnopT BeUIECTB y OpPraHu3MOB

59 KpoBeHocHas cuctema mo3BOHOUHBIX
YKUBOTHBIX U YETIOBEKA

60 Brinenenue y opranu3zmMoB

61 3amuTa y OpraHu3MoB

62 HNMMyHHas cucrema deioBeka

63 Pa3znpaxuMocTs U perynauus y
OpraHu3MOB
I'ymopanbHas peryisauus u

64 SHJOKPUHHAsI CUCTEMA KUBOTHBIX U
YyeJioBeKa

65 ®opMBI pa3MHOKEHHUST OPTaHU3MOB

66 [TonoBoe pazmHOX)KEHKE

67 Metios
I'amerorenes3. ObpazoBaHue u
pa3BUTHE MOJOBBIX KJIETOK.

68 JlaboparopHas pabota «3yuenue 0.5
CTPOCHHS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIpenapaTax»

60 WnauBuayanbHOE pa3BUTHE
OpPTraHNW3MOB — OHTOTEHE3

70 3akiagKa OpraHoB U TKaHEH U3
3apO/IBIIIEBBIX TUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.

71 JlaboparopHas pabota «BeisiBieHue 0.5

IMPU3HAKOB CXOACTBa 3apoz[51mel71




ITO3BOHOYHBIX KNBOTHBIX»

72

Pa3zMHOXeHUE U pa3BUTHE PACTEHUM.
JlaboparopHuas pabota «CtpoeHue
OpraHOB Pa3MHOKEHHUS BBICIINX
pacTeHuiD)

0.5

73

HcTopus ctaHOBIEHUS U pa3BUTHUS
T€HETUKH KaK HayKH

74

OCHOBHBIE TIOHSITHSI U CUMBOJIBI
reretuku. Jlabopatopnas pabora
«/Ipo3oduna kak 0OBEKT
TCeHETUYECKUX HUCCIICTOBAHMIT

0.5

75

3aKOHOMEPHOCTH HACTIEAOBaAHUS
MIpU3HAKOB. MOHOTHOpUIHOE
ckpemmBanue. [IpakTuueckas pabora
"N3ydeHue pe3yabTaToB
MOHOTHOPHIHOTO CKPEIINBaHUS Y
npo3ohuisr”

0.5

76

HHTOHOFI/IHCCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCUIMBaHUA

77

AHanusupyroluiee cKpelBaHue.
HenonHnoe nomuHnpoBanue

78

Jurubpuinoe ckpeniBaHue.
[TpakTrueckas pabora «M3ydyeHue
pe3yNbTaTOB TUTHOPUIAHOTO
CKpEIIUBAaHUS Y APO30(PHIIBI»

0.5

79

IuTonmoruyeckue 0CHOBBI
JTUTHOPHUIHOTO CKPEIIUBAHUS

80

CreruieHHOE HacJIeI0OBaHUE




IIPU3HAKOB

81

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

82

I'eneruka mmomna

83

I'eHoTHn Kak eIOCTHAS CUCTEMa

84

I'eneTnyecknii KOHTPOJIb PA3BUTHUSA
PaCTEHHM, )KUBOTHBIX U YEJIOBEKA

85

H3MeHunBOCTH IpU3HAKOB. Buibl
U3MEHYNBOCTU

86

MopaudukamonHas "3MEHYUBOCTD

87

BapuanuvoHHBIN psii U BApUALIMOHHAS
kpuBasi. JlabopaTopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIU(BUKALIIOHHON U3MEHYUBOCTH.
ITocTpoeHne BapualluOHHOTO psifia U
BapUaLlMOHHON KPUBOM»

0.5

88

I'eHoTUnIMYEeCcKas U3MEHUYUBOCTb.
KoMOuHaTuBHAsT N3MEHYHUBOCTE

89

MyrtannoHHast U3MEHYUBOCTb.
[paktuyeckas pabora «MyTtaun y
po30(huiIbl (Ha TOTOBBIX
MHKpOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTaI[HOHHOTO
mpoiiecca. DMUTeHETHKA U
SIIMT'CHOMUKA

91

I'eneruka uenoseka. [IpakTuueckas
pabora «CocTaBieHHEe U aHAIIN3
POIOCIOBHOM»

0.5




92

MeTtonabsl MEAUITMHCKOMN I'€HETUKU

93

3HayeHne MEIUIIMHCKON T'€HETUKU B
MPEAOTBPALICHUH U JICUCHUHU
reHETHYECKUX 3a00JIEBAHNN YETI0BEKA

94

OCHOBHBIE TIOHSATHUS CENEKITHH.
JlabopaTtopHas padota «3yyeHue
COPTOB KYJIBTYPHBIX PACTCHUHN U
nopoa AOMalIHUX JKUBOTHBIX»

0.5

95

MeToab! ceneKIMOHHON pabOTHI.
JlabopaTopHas padota «3ydyeHue
METO/IOB CEJICKIIUU PACTCHUIN

0.5

96

JlocTHKEeHMsI CENEKLIUN PACTEHUN U
XKHUBOTHBIX. [IpakTnyeckas padota
«IIpuBuBKa pacTeHUI»

97

Coxpanenue, U3y4eHue u
HCIIOJIb30BAHNE TCHETHYECKUX

pecypcos

98

buotexHonorusa Kkak Hayka U OTpacib
npousBojicTBa. [IpakTnueckas padora
«M3yueHune 0ObEKTOB
OMOTEXHOJIOT UM

0.5

99

OCHOBHBIE HaIlpaBJICHUA
CHHTETHYECKOH OHMOIOTHUU

100

XpOMOCOMHas U T€HHAasl UHXKEHepus

101

MGHI/IHI/IHCKI/IC OMOTEXHOJIOT U

102

PesepBHnbiit ypok. [loBTopenue,
0000111eHue, CUCTEMAaTH3aIUs 3HAHUI




OBIIEE KOJIMYECTBO YACOB I10

102 13.5
I[IPOTPAMME l 0 0 ‘



11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacos

Bcero

KounTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3Y4YeHH S

JJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcbl

OpomononHas teopus Y. Jlapsuna

JIBrKy1He CHIIbI BOJIIOLMH BUIOB
o Y. Jlapsuny

Bbopn0a 3a cymecTBoBanue,
€CTECTBEHHBIA U UCKYCCTBEHHBII
oTOop

@opMHUpPOBaHUE CUHTETUYECKON
TEOPHUH IBOJIOLNUH

Dralbl 3BOIIOIIMOHHOTO MpoIiecca:
MHUKPOIBOIIONUSA U MAKPOIBOIIOLIUS

[Momynsitust — s1eMeHTapHas
€IMHUIIA DBOJIIOLHN

3aKOH TeHETHYECKOTO PABHOBECHSI
JIx. Xapau, B. BaitaOepra.
JlaGoparopnas pabota «BbisiBIeHHE
W3MEHUYUBOCTH Y 0cO0e 0JTHOTO
BUIa»

0.5

DnemeHTapHbIe (PaKTOPHI IBOJTIOLUN

D¢ dexr ocnoBaremns. dpdexr
OYTBUIOUHOTO T'OPJIBIIIKA

10

Murpauuu. M3oas1um nomyssimii:
reorpaguueckas, OnoIorudecKas

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




11

EctecTBenHsIit 0TO0p —
HaMpaBJSIIOIUI (AKTOP IBOJIOLUU

12

[Tonoroii oTOOp

13

[Tpucnoco01eHHOCTh OPraHU3MOB
KaK pe3y/bTaT MUKPO3BOJIIOLINH.
JlaGopaTtopHas pabora «3ydenue
apoMop$h030B U UANOATANITAIINNA Y
PaCTEHHUN U KUBOTHBIX»

0.5

14

15

[Ipumeps! mpucnocobIeHu y
OpPTraHu3MOB: MOP(OJIOTHIECKHE,
¢dbuszmonornueckue, OMOXMMUIECKUE,
noBeieHueckue. JlabopaTopHas
pabora «IIpucnocobaeHus
OpPraHW3MOB M UX OTHOCHUTEIbHAS
1eJIECO00Pa3HOCTHY

Bun, ero kpurepun u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

0.5

16

CrpykTypa Buaa

17

Buioobpa3oBanue Kak pe3yabTaT
MHKPO3BOJJIIOLIUA

18

CBs3b MHUKPOSBOJOIOUN U
SIUICMHOJIOTHH

19

Makpo3Bosronus.
Ilaneonromorudeckue METOAbI
W3Yy4YEHUS HBOJIIOLIUN

20

buoreorpaduueckue meTo b1




HU3YUCHUA DBOJIIOIUU

DOMOpHOIOTHYECKUE U

21 CpPaBHUTEIHLHO-MOP(OIOTHIECKHE
METObl U3YUYEHUS IBOJTIOLIUN
MonekynsapHO-TeHETUUECKHE,
22 OMOXMMHYECKHE U MaTeMaTHYECKHe
METObI U3YUYECHUS IBOTIOIIUN
23 OO01re 3aKOHOMEPHOCTH IBOJTIOIIHH
AnanTuBHAs pajHalys.
24 HepaBHomMepHOCTH TEMIIOB
3BOJIIOLIUU
)5 Hayunble runote3nbl MpoOUCX0XKACHUS
KU3HU Ha 3emIie
26 JloHayuHBI€ MIPEICTABICHUS O
3apOXKIACHUH KU3HU
7 OcHOBHBIE 3Talbl HEOPraHUYECKON
3BOJIIOLIUN
28 ['unoTessl 3apoXKIeHUS KU3HU
HcTopus 3emian u MeToibl €€
29 uzyuenus. JlaboparopHas padbota 0.5
«/3ydeHne 1 onucaHue NCKOMAeMbIX '
OCTaTKOB JAPEBHUX OPTaHU3MOB)»
30 HauanbHble 3Tanbl opraHnyecKoi
ABOJTIOIIUN
31 OBONIOIUS 3YKapHOT
OcCHOBHBIE 3TaIlbl BOIOINH
32 pactutenbHoro mupa. [Ipaktnueckas 0.5

pabota «/3yyeHne ocoOeHHOCTEH




CTPOEHUS PaCTEHUHN pa3HBIX
OT/EJIOB»

OCHOBHBIE 3TaITbI 9BOJJIIOIIMH

33 YKUBOTHOTO MUpPa
DBOJIOLMS )KUBOTHBIX.

34 [TpakTrueckas padora «M3yuenue 0.5
0COOEHHOCTEH CTPOCHHS )
MMO3BOHOYHBIX )KMBOTHBIX

35 Pa3zButue xu3nu Ha 3emie 1o 3pam u
nepuoaam

36 MaccoBble BEIMUpPaHHS —
9KOJIOTUYECKHE KPUUCHI IPOILLIOTO

37 CoBpeMeHHbIN IKOTOTHYECKUN
KpHU3HC, €r0 0COOCHHOCTH

33 CoBpemeHHas cucrtema
OpPraHUYECKOI0 MPOILIOro

39 OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI
OpraHU3MOB

40 AHTPOIOJIOTHS] — HayKa O YeJIOBEKE

A1 Passutne npeacrasineHuit o
MIPOUCXOKICHUH YeTIOBEKa
MecTo 4yenoBeka B CUCTEME
opraHuuyeckoro mupa. JlabopatopHas

42 pabota «3yyeHne ocobeHHOCTEM 0.5
CTPOEHHMSI CKEJIeTa YEJI0BEKa,

CBSA3aHHBIX C MPSMOXOKICHUEM»

43 JIBIOKYIIME CHIIBI aHTPOIIOT€HE3a

44 CooTHoteHne OMOJIOTUIECKUX 1




COLIMaJIBHBIX (I)aKTOpOB B

aHTPOMOreHe3e
45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a
46 [Tanmeorenerrka U MaJ€eOreHOMHKA
47 DBOJIOIHUS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTnueckas
48 pabota «3yyeHue 3K0JI0rH4eCKuxX 0.5
aJlanTaui YeaoBeKa
49 MeXIUCIUTUTMHAPHBIE METOTbI
aHTPOMOJIOTUI
50 3apoxaeHUE U Pa3BUTHE IKOJIOTUU
Mertoab! akonoruu. JlabopaTopHas
51 pabota «/3yueHue MeTo10B 0.5
9KOJIOTHUECKHUX HCCIICOBAHUI»
57 3HavYeHHE PKOJIOTHUYECKUX 3HAHUHN
JUISL YyeJloBeKa
53 Okonoruyeckue HakTopsl
Abuotnueckue GakTopsl. CBET Kak
9KOJIOTUYECKHUH (PaKTop.
54 JlaGopaTopnas pabora «BrisiBneHue 0.5
MPUCTIOCOOJICHUI OPraHU3MOB K
BIIUSTHUIO CBETa»
Abuotnueckue GaKTOpPHI.
TemnepaTypa Kak 3KOJIOTHYECKUI
55 ¢axrop. JlabopaTopHas pabora 0.5

«BpIsBIEHNE TPUCTIOCOOIEHUI
OpPTraHU3MOB K BIUSHHIO
TEeMIIEpaTypbI»




Abuotuueckue Gaxtopsl. BnaxxHocTh
KaK 9KOJOTHYecKuil pakrop.

56 JlaboparopHnast pabota 1 0.5
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHHid U3 pa3HBIX MECT OOUTAHUS

57 Cpenpl oOuTaHus OPraHu3MOB 1

58 buonoruueckue puTMbl 1

59 ’Kuznennsie popMbI OpraHU3MOB 1

60 buotnyeckue pakTopsl 1
3HaueHue OMOTHYECKHUX

61 B3aUMOJEHCTBUN I 1
CYIIECTBOBAHUS OPTaHU3MOB B Cpe/Ie
oOuTaHus

& DKOJOTUYECKUE XapaKTePUCTUKU 1
MO YJISITIAH
OCHOBHBIE TIOKA3aTEIIN TOMYJISIINN:

63 YHUCIICHHOCTb, IIJIOTHOCTb, 1
BO3pacTHasl U MOJIOBasi CTPYKTypa
OcHOBHBIE MOKa3aTeNN NOMYJISALNN:

64 POXKIaeMOCTh, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTH, MUTPALIAN

65 DKojorudeckasi CTpyKTypa |
MOMYJISIIIUU

66 JlvHamuKka nonyJsanuu u eé 1
PETYIISIHS

67 KpuBsbie pocta yricneHHOCTH |
nomynsiiiy. KpuBbie BEIKUBaHUS

68 DKOJIOTHYECKAsT HUIIIA BHAIA. 1 0.5




Jlaboparopnast pabota
«IIpucrocobyieHnst ceMsiH PaCTCHHUH K

pacceeHuIo»

69 Bun xak cucrema nomnyasuui

70 3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpalnil )KUBOTHBIX

71 Co00111€CTBO OpPraHU3MOB —
OmoIIeHO03

72 DKocHUCTEMA KaK OTKpbITasi CUCTEMA

73 KpyroBopot BeniecTs u moTok
SHEPTHH B SKOCHCTEME

74 OcHOBHbIE OKA3aTENN IKOCUCTEMbI

75 DKOJIOTUYECKHE MUPAMUJIBI

76 N3menenus coolmiecTB —
CYKIIECCUU
[IpupoaHbIe 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€P U PEK.
DKOCHUCTEMBI MOPEH M OKEAHOB
[IpupoaHbIE 5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB, CTETICH,
MYCTbIHb

79 AHTPONOreHHbIE YIKOCUCTEMBI
YpOoskocucremsl. [IpakTruueckas

80 pabota «3ydyeHue u onucanue 0.5
ypOOIKOCUCTEMBI»
3aKoHOMEpHOCTH (GOPMUPOBAHUS

81 OCHOBHBIX B3auUMOJICHCTBUHI

OpPraHMu3MoOB B 9KOCUCTEMAaxX




MexaHU3MBbI BOSﬂeﬁCTBHﬂ
3anH3HCHI/Iﬁ Pa3HbIX THUIIOB HA

82 CyOOpraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJIIUOHHOM U
KOCHCTEMHOM YPOBHSX

23 buocdepa — obmernanerapHas
o0osiouka 3eMin

24 VYuenne B. U. Bepnaackoro o
ounochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

26 KpyroBopotsl BemecTs u
OMOTCOXUMHUYECKHE [TUKITBI

%7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CYIIIH

88 YcroitunBocts Onocheps

29 DKOJIOTUYECKUE KPU3UCHI U X
MIPUYMHBI

90 BosneiicTBue uenoseka Ha Guochepy

01 AHTpONIOreHHOE BO3/ICHCTBUE HA
PaCTUTEIbHBIA U JKUBOTHBIM MU

92 Oxpana npupobl

93 OCHOBHBIE IPUHIUIIBI YCTONYUBOTO
Pa3BUTHSI YEJIOBEUECTBA U TIPUPOJIBI
PanmonansHoe MpUpOAOIIONIE30BaHNE

94 Y COXpaHEHHE OHOJIOTHYECKOro
pazHooOpaszus 3emin

95 O06o06menne o Teme




«MUKpPO3BOIIONHMS U €€ pe3yIbTaThl»

O060011IEeHNE 10 TEME

96 " 1
«MakpOo3BOTIOUS U €€ PE3yJIbTAThD)
O060061IeHne o TeMe

97 «[IpoucxoxacHne U pa3BUTHE KU3HH 1
Ha 3emiie»

O06006mIeHre IO TeMe

98 «IIpoucxoxaeHue 4yeiaoBeKa — 1
AHTPOIIOTCHE3)

O06001eHue 10 TeMe «DKOIOTUA —

99 HayKa O B3aMMOOTHOIIICHUSIX 1
OpPTraHU3MOB»

100 O6o006menne no Teme «OpraHu3mbl U i
cpena oOuTaHUs

101 O06001meHne 1Mo TeMe « KOOI U |
BHUIOB U TTOMYJISIIIAI

102 O606menue o Teme «buochepa — |
riio0anbHast IKOCUCTEMAaY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOI'PAMME




HopMmbl onennBanus yueoHoro npeamerta «buosiorus»

OrneHka yCTHOrO OTBETa Y4allluXxcst

Otmerka "'S" cTaBuTCA B ciydae:

1. 3HaHMsA, NOHMMaHUS, TJIYOMHBI YCBOEHHUS O0OydaloUMMCS BCero o0bEMa MPOrpaMMHOIO
MaTepuana.

2. YMeHus BBIIACJIATL TINIABHBIC ITOJIOKCHHA B HM3YUCHHOM MATCpHaJIC, HAa OCHOBAHUU (baKTOB n
IIpuMcEpoOB O606H_[aTb, ACJIaTb BBIBOJIbI, YCTAHABJIMBATH MCKIIPCIMCTHBIC W BHYTPHUIIPECAMCTHBIC
CBA3U, TBOPUCCKHU NPHUMCHAICT IIOJIYUCHHBIC 3HAHUA B HE3HAKOMOM CUTyalluH.

3. OrcyrcTBHE OMIMOOK M HEAOUYETOB MPH BOCIPOU3BEIEHUH M3YYCHHOTO MaTepuana, Mpu YCTHBIX
OTBETax YCTPAHEHHUE OTAEJbHBIX HETOYHOCTEH C MOMOIIBIO JOMOTHUTEIbHBIX BOMPOCOB YUHUTEIS,
COOJI0ICHHE KYJIbTYPhl YCTHON peyH.

OtMmeTrka "4":
1. 3HaHue BCETo M3YUYEHHOT'O MPOTPAMMHOI'0 MaTepurara.

2. YMmeHunit BBIACIIATD INTABHBIC TTOJIOKCHHUA B U3YUYCHHOM MaTCpHajIC, HAa OCHOBAHUU (I)aKTOB u
IIpUMCPOB O606I_HaTL, JACJIaTh BBIBO/IbI, YCTAHABJIMUBATbL BHYTPUIIPCAMCTHLBIC CBA3U, IIPUMCHATD
IMOJIYYCHHBIC 3HAHUA HA MMPAKTHUKE.

3. He3naunrtensHbie (HETpyObIe) OMUOKU M HETOUETHI TPH BOCIIPOU3BEACHUH U3YYEHHOTO
MaTepuana, CoOII0JEHUE OCHOBHBIX MPABUII KYJIbTYPbl YCTHOM PEeUH.

Otmetka "3" (ypoBeHb NPE/ICTABICHUM, COUETAIOUIUXCS C JIEMEHTAMU HaYUYHbBIX
MTOHSATHUH):

1. 3HaHue U yCBOCHUE MaTepHaja Ha ypOBHE MUHUMAIIbHBIX TPeOOBaHUN MPOTrPaMMBI,
3aTpyAHEHHUE NIPH CAMOCTOSITEIbHOM BOCIPOM3BEAECHNUH, HEOOXOAUMOCTh HE3HAUNTEIBHON ITOMOLIH
Iperno/iaBaTels.

2. YMeHue paboTaTh Ha ypOBHE BOCIIPOMU3BEICHUS, 3aTPYAHEHUS IPH OTBETAaX HAa BUIOU3MEHEHHbIC
BOIIPOCBL.

3. Hannume rpy6oii ommOKy, HECKOJIBKUX HETPYOBIX MPU BOCIPOU3BEICHUHN U3y4YEHHOTO
MaTepHualia, He3HaYUTeIbHOE HECOOII0ICHHE OCHOBHBIX IIPABUII KYJIBTYphl YCTHOU pEYH.

OtMmerka "2":

1. 3HaHuWe U yCBOCHUE MaTepHaja Ha ypOBHE HIKE MUHUMAIIbHBIX TPEOOBAHUIN TPOTPAMMBI,
OT/eNIbHBIE MPE/ICTaBICHUS 00 U3yYeHHOM MaTepHare.

2. OrcyrcTBUE YMEHUHN paboTaTh HA YPOBHE BOCIIPOU3BEACHUS, 3aTPYAHEHUS TIPU OTBETaX Ha
CTaHIapTHBIE BOMPOCHI.

3. Hannumne HeCKOMBKUX IPyOBIX OMIMOOK, OOJBIIOro YKciia HErpyObIX MPU BOCIIPOU3BEICHUU
M3Y4YEHHOTO MaTepuaa, 3HaYuTeJIbHOE HECOOII0JIEHUE OCHOBHBIX NMPABUJI KYJIbTYPbl YCTHOM peUH.

Ouenka BbINOJHEHHUS NPAKTHYECKHUX (J1a00paTOPHBIX) padoT.



OtMmertka "5" craBuUTCS, €CIIN YUEHUK:
1) npaBUIIbHO ONpeAEINII LIEJIb OIIBITA;

2) BBITIOJHWI pabOTy B OJTHOM 00beMe ¢ COOI0IeHnEM HE00OXO0AMMOH MOCIeI0BATEILHOCTH
IIPOBE/ICHUS OIBITOB U U3MEPEHUIL;

3) caMOCTOSITENIHHO U PAIMOHAIIBHO BBIOPAJ ¥ TIOJATOTOBHJI JJIsI OTIBITA HEOOXOAMMOE
O6OPYHOB3HHC, BCC OIIBITHI IPOBECJ B YCIIOBUAX U PCIKUMAX, O6CCHC‘-II/IBaIOIlII/IX MMOJIy4YCHHEC
PE3yIbTAaTOB U BBHIBOJIOB C HAMOOIIBIIEH TOYHOCTHIO;

4) Hay9HO TPAMOTHO, JIOTUYHO OTHMCaT HaOII0AeHHs ¥ COPMYIIMPOBAJ BBIBOIBI U3 OMBITA. B
MIPEJICTABIICHHOM OTUYETE MPABUIIHBHO M aKKYPATHO BBIMTOJIHUI BCE 3aIMCH, TAOJUIIbI, PHCYHKH,
rpaduKu, BEIYUCICHUS U ClIETall BEIBOIBL;

5) nposiBISeT OPraHU3alMOHHO-TPYI0BbIe YMEHUS (MOAAepKUBAET YUCTOTY pabodero Mecra u
MOPSAZIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YET pacX0HbIE MaTepHaJbl).

7) SKCMIEPUMEHT OCYILECTBISET MO IUIaHY C YY€TOM TEXHUKU O€30MacHOCTH U MPaBul paboThI C
MaTepuagaMu 1 000py0BaHUEM.

Otmerka "4" cTaBUTCA, €CIM YUCHHK BBIIIOTHII TpeOoBaHMS K orieHke "5", HO:

1. omBIT MPOBOJMI B YCIOBUSX, HE 00€CTIEYMBAIOIINX JOCTATOYHOM TOYHOCTH U3MEPEHUN;

2. win ObUTO JOMYIIEHO /1Ba-TPU HEJJ0UETa;

3. unu He 6oJee oTHON HerpyOOi OMMOKHM M OJTHOTO HEJ0UETa,

4. win SKCIIEpUMEHT IPOBEJIEH HE MOJIHOCTHIO;

5. WM B ONMCAHUU HAOJIIOIEHUH U3 OIBITA JOIYCTHII HETOYHOCTH, BBIBOJBI C/I€J1aJl HETIOJIHBIE.
Otmerka "3" craBuTCS, €CIIN YUCHUK:

1. MMPaBUJIBHO ONPCACIINII LCJIb OIIbITA, pa60Ty BBIITOJIHACT IMPABUJIBHO HEC MCHEC UCM HAIIO0JIOBHHY,
OJJHaKo 00BEM BBITTOJTHEHHOM YacTH TAKOB, UTO MMO3BOJISICT IMMOJYUYUTDH IIPABUIIBHBIC PC3YJILTATHI U
BBIBOABI IO OCHOBHBIM, IPUHIHUIINAJIBHO BAXXHBIM 3aJla4yaM pa6OTBI;

2. nnu noabop 06opyAoBaHus, 00BEKTOB, MATEPHAJIOB, a TAK)Ke PadOTHI IO HA4YaJTy OIbITA IPOBEI C
MOMOIIBIO YYUTEJISI; MM B XOJI€ MIPOBECHHUS OIBITAa M U3MEPEHUI ObUIN JOMYIEHBI OITMOKH B
onucaHuy HabroeHuH, HOpMyIMPOBAHUN BHIBOJIOB;

3. OTBIT MPOBOJIWIICS B HEPAITMOHATIBHBIX YCIIOBUSAX, YTO MIPUBEIJIO K TIOTYUECHHUIO PE3YJIbTATOB C
O0JbIIeH MOTPEUTHOCTHIO; MM B OTYETE OBUTH IOMYIIEHBI B O0IIEH CII0KHOCTH HE OoJiee AByX
omuOO0K (B 3aMUCAX SIUHUI], H3MEPEHUSX, B BBIYHCICHUSX, Tpadukax, Tabaumax, cxemax, 1 T.1.)
HE MPUHIUITHAILHOTO IS JaHHOW pabOoThI XapaKkTepa, HO MOBIUSBIINX HA PE3YJIbTAT BBITIOJTHCHHUS;



4. normyckaet rpy0yro ommOKy B X0/€ IKCIIepuMeHTa (B 00bICHEHUH, B 0()OPMIICHUH PaOOTHI, B
COOJIIOICHUH TTPABUII TEXHUKH 0€30MacHOCTH MPHU padoTe ¢ MaTepuaiaMu U 000pyTOBAHUEM),
KOTOpast UCTIIPABJISICTCS TI0 TPEOOBAHHIO YUUTEIIS.

OtMmerka "2" craBUTCS, €CIIN YUEHUK:

1. He onpeAenuI CaMOCTOSITENILHO 1IE€JIb OIBITA; BHIIOIHWI paOOTy HE MOJHOCThIO, HE HOArOTOBUII
HY’KHOE 000pyJ0BaHHE U 00BEM BBIINOJIHEHHOMN YacTH pabOThl HE MO3BOJIAET CAENaTh MPAaBUIbHBIX
BBIBOJIOB;

2. W OIIBITBI, U3MCPCHUA, BbIYHCICHH, Ha6J'IIOI[CHI/I$I IMPOU3BOAUIINCH HCIIPABUIIBHO,

3. wu B Xo/e pabOTHI M B 0TYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHEIC B
TpeOoBaHuUAX K oreHke "3";

4. nomyckaert aBe (1 6osee) rpyobie OMIMOKH B X0/1€ SIKCIIEPUMEHTA, B 00BSICHEHUH, B OPOPMIICHUN
paboThL, B COOIIOACHUH MTPaBUJI TEXHUKH 0€3011aCHOCTH IpU paboTe C BELECTBAMU U
000pyZ0BaHUEM, KOTOPHIE HE MOXKET UCTIIPABUTh JJaXkKe M0 TPEOOBAHUIO YUUTEIIS.

OneHka caMOCTOSITEILHBIX IMCbMEHHBIX U KOHTPOJIbHBIX padoT.

OtMmerka "S5" craBuTCS, €CIIN YUEHHUK:

1. BeITIONTHIIT paboTy 0€3 OMMOOK U HEJOUYETOB,;

2) nonmycTui He 6oJiee 0OIHOrO HeJoYeTa.

Otmerka "'4" cTaBUTCS, €CITM YICHUK BBITOJTHII PA0OTY MOTHOCTHIO, HO JIOMYCTHII B HEM:
1. He 6oree oaHOM HETPYOO OMIMOKU M OJHOTO HEJ0UYETa;

2. unu He OoJee IByX HEJ0UYETOB.

Otmerka "3" cTaBUTCA, €CIIU YUCHUK MPABUIIBHO BBIMOJIHUI HE MeHee 2/3 paboThl UM JOMYCTHI:
1. He Oonee NBYX rpyObIX OLINOOK;

2. iy He OoJiee 0THOM TpyOoi U OJTHOM HEerpyOoil OIIMOKH M OJTHOTO HEJ0YeTa;

3. unu He 6oJjee IBYX-TPeX HErpyoObIX OLUINOOK;

4. Wy OTHOW HErpyOOi OMMOKHU M TPEX HEJ0YETOB;

5. WK IPU OTCYTCTBUU OUIHOOK, HO MPH HATUYHH YETHIPEX-TISITH HEJT0UYETOB.

Otmerka "'2" cTaBUTCA, €CJIU YYCHUK:

1. JomycTHI YKUCI0 OMUOOK M HEJJOUETOB MPEBOCXOSINEE HOPMY, IPU KOTOPOU MOYKET OBITh
BBICTaBJIEHA OIlcHKa "3";

2. WK €CIHU IMPAaBUJIbHO BBIIIOJIHHUII MCHEC IMOJIOBUHBI pa6OTBI.



KpnTepnn BBICTABJICHUA OLCHOK 32 IPOBEPOYHBIC U KOHTPOJ/JIbHBIC TECTHI.

TCCTBI, COCTOAIIHUE U3 IISATU BOIIPOCOB MOKHO HCIIOJIB30BAaTh IMOCJIC N3YUYCHUA KaXXI0TI0 MaTCpHralia

(ypoka). Tect u3 10—15 BommpocoB UCTIONIB3YETCS IJIs1 IEPUOTMIECKOTO KOHTPOJIS.
Tect u3 20 — 30 BOmpocoB HEOOXOAUMO HCIIOIH30BATH ISl HTOTOBOTO KOHTPOJISI.
[Tpu onleHMBAaHNY UCTIONB3YETCS CIEAYIOMIAs [ITKAJIa;

oleHKa «5» - 91-100% MakcUMaIbHOIO KOJHYECTBA 0aJII0B;

oreHKa «4» - 75-90% MakcHMaIbHOI'O KOJIMUECTBA 0AJIJIOB;

oreHKa «3» - 50-74% MaxcHMaIbHOI'O KOJIMUECTBA 0AJIIOB;

OLICHKA @» - MEHEE 50% MAaKCUMAaJIbHOTO KOJIMYECTBA

0aIoB.



YYEBHO-METO/IMYECKOE OBECIEYUEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI )51 YYEHUKA

1.buonorus, 10 kracce/ [Naceunuk B.B., Kamenckuit A.A., PyorioB A.M. u

npyrue; mon penaknueit Ilaceununka B.B., AkumonepHoe o6mectBo «M3maTeiabcTBoO
«IIpocBenienue»

2.buonorus, 11 knace/ [laceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u

npyrue; non penaknueit Ilaceununka B.B., AkumonepHoe ooOmectBo «M3nareiabcTBo
«IIpocBenieHue»

3.buonorus. buonorndeckue cucrteMsl u nporieccel, 10 kmace/ Tepemos A.B.,

IlerpocoBa P.A., O61ecTBO ¢ OrpaHMYEHHOM O0TBETCTBEHHOCTHIO «OL]

MHEMO3UNHA»

4.buonorus. buonoruyeckue cuctemsl u npoueccsl, 11 kimace/ Tepemos A.B.,

ITerpocosa P.A., OGmiecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «OL]

MHEMO3HUHA»

S.buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonTos C.I'.,

Conun H.W., 3axaposa E.T.; nox penakuueii 3axaposa B.b., O6mecTtBo ¢

OTpaHUYEHHOUW OTBETCTBEHHOCTHIO «/[PODAY; AKimoHepHOe 00111eCTBO

«M3narenscTBO «lIpocsemenune»

6.buonorus. O6mas 6uonorus, 11 kmacc/ 3axapos B.b., MamonTos C.I".,

Conun H.I., 3axaposa E.T.; nox penakuueii 3axaposa B.b., OGmiectBo ¢

OTPaHUYEHHOUN OTBETCTBEHHOCTHIO «/I[PODAy; AKimoHepHOe 00111eCTBO

«M3narenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

[Tporpamma: [Iporpamma o 6momoruu st 001Ie00pa30BaTEIbHBIX KO
(c6opuuk buonorusi. Paboune nporpammel. [IpenmerHas nuHusS yaeOHUKOB
«JIunns xu3any. 10—11 xmaceer: yue6. mocobue ajis 001meoopa3oBaTeIbHBIX.
opranu3zanuii: 6a3oBblil yposens / B. B. ITaceunuk, I'. I'. [lIsenos, T. M.
EdumoBa. — M. : [Ipoceemnienue

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.JIaGoparopusiii mpakTukym buonorus 6-11 kiace (yaeOHOE JIEKTPOHHOE
uznanue), Pecnyoinkanckuit Mmynbtumenua neHtTp Mocksa. PecyOnukaHckuii
MyJbTHUMEINA LEHTP

2.DOnexrponHas 6ubnmmoteka. [Ipocemenne. MynpTiuMenuitHoe yaeOHOe
nocobue M Ipocsenienne MEJIMA

3.91a0c-11eHTp AUCTaHIIMOHHOTO 0O0pa3oBanuss WWW. Km. ru /education

4. bonpmas sHuuknonenus Kupwina u Medoaus (3nexTpoHHoe yueOHoe

W3/IaHKE)



5. Anpeca caittoB B IHTepHeTe

http://edu.1c.ru

WWW.SOm.sio.ru

eIMHAs KOJUTeKIHsI U pOBBIX 00pa3oBaTeabHBIX pecypcos: http://school-
collection.edu.ru/.

www.bio.lseptember. ru — ["azeta «buonorus» «llepBoe ceHTAOPsI»;
WWwWw.nature.ru - Hay4yHble HOBOCTH OHOJIOTHH;

www.herba.msu.ru - 6otannueckuii cepsep MI'Y;

WWW.MNI.gov.Iru - CaiT ¢ TocyJapcTBeHHON nH(popmanueit Munuctepcrsa

NPUPOAHBIX pecypcoB PD;
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