MUHHUCTEPCTBO IIPOCBEIIEHUSI POCCUMCKOM ®EAEPALIUMA
MunucTepCTBO NPOCBELIEHNSI H BOCIUTAHUSA YJIbSIHOBCKOI 006/1acTH
HoBocnacckuii paiion

MOY Kpacnoceabckas CII

PACCMOTPEHO COT'JTACOBAHO YTBEPXJIEHO

Pykosopurens IIMO  3amecTurens AupeKkTopa

"".l/;'m Gl / o YBP -
“ = /
Kaxaesa O. A. % 7 Anronos H. 5.

IIpotokoi Nel ot «29» Kymugosa IO.M, Ipukas No72-01 «30»
asrycra 2023 r. Tpotokon Nel oT «29» asrycra 2023 r.

asrycra 2023 r.

(Gon)

/TN

[Dara: 2023.09.10
15:10:19+04'00"

Foxit PDF Reader Bepcus:
1121

PABOYAS ITPOI'PAMMA

(MnentuduxaunoHHsrii Homep 434461)

yuebnoro npeamera «buosornsi. YriyG/eHHblii ypoBeHb»

nist obyuaromuxces 10 —11 xaccos

n.KpacHoceanck 2023




MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHHCTEPCTBO NPOCBEIEHUSI M BOCIIUTAHUSA YJIbSIHOBCKOH 00J1aCTH

HoBocnacckui paioH

MOY Kpacnoceabckas CIII
PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
PykoBoautens IIMO  3amecturens qupeKkTopa JIMpEKTOP MIKOJIBI
no YBP
Kaxaena O. A. Anrtonos H. 4.
[TpoTtokon Nel ot «29» Kymixosa FO.M. [Tpuka3z Ne72 ot «30»

aBrycra 2023r. aBrycta 2023r.

[Tporokoin Nel ot «29»
aBrycta 2023r.

PABOYAS ITPOT'PAMMA

(MUnentudukannonusiii Homep 434461)

yueOHoro npeamera «buosiorus. Yriy0jeHHbIH YPOBEHb)

s ooygarommxest 10 —11 kimaccos

n.Kpacnoceabck 2023



MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (mamee - Owonorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
oO1umM, cpeJHuM npodecCuOHATBHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
WHTEpeca K KOHKPETHOM O0JIACTHM HAyYHOI'O 3HAHUS, CBA3aHHOTO C OMOJIOTHUEW,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3fernaM ¢ TeMaM, paclpeleseHue I0 KiaccaMm,
PEKOMEHJIyeT TMOCIE0BATEIbHOCTh HM3YyYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YeHUEM OHOJIOTMH Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00pa3e KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOy4YeHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OuOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
paciiMpeHbl U yriayOjgeHbl OWMOJIOTMYECKHE 3HAHHUA O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpauusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHHM, SMOPHUOJIOTHHM U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHUE, OCHOBBI DKOJIOTUU U yUeHHUE 0 Orocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IMOIyJIsIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKJIATHBIX aCleKTaXx OMOJOrMYecKuX 3HaHUM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKAHUHU MPOrPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHoro npeamera «buonorusp» Ha yrimyOn€éHHOM YpOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JAESITENIbHOCTH, CBSI3aHHOW C OuoJloruMeid, Wi K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3Mu W OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTMHM, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaAJIM3UPOBATh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM M  COLMAIbHO-3KOHOMUYECKUMH U  3KOJOTMYECKUMH
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@IIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiIa MOBEACHUS B NMPUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BuTHE y 00y4YarOIMXCsl UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEHN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJICITUPOBAaHUS OMOIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKPYXXAIOIIUX  Jirojie  (coOmroeHuss Mep nporiIakTUKu — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHOI TPaeKTOPUH, CHOCOOCTBYIOIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero ooOmiero oopa3oBanus, coctabisser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
IpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUs B OpraHU3alUsIX CpPEIHETro
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeNBbHBIM YCIIOBUEM MPU 00YUEHUU OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMOJHEHUU TPOEKTHBIX M YYCOHO-HCCIIEAOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUN.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIAIHBIE W TOWCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ Owosnorueil. 3Ha4YeHHWE OWOJOTHUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPO/IBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(OuoreoueHotuyeckuii), oOuochepusiii. Ilpoueccsl, NpoUcXoAsIIUE€ B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuuuMHBl HUCKaKEHUsS PE3yJIbTAaTOB »JKcnepuMeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM >KMBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE Pa3IMYHBIX METOJOB IIPU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKHW. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTEINS, pearcHTa, ydacTHEe B CTPYKTYpUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuuu 6enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukariys TUnuaoB.
Tpurnuuepunbl, (GocpoMnuabl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkuun AT®. BoccTaHoBiIeHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYNL U Ux Komniekcos. Komnvromephwiii ouzaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammsbl:  «PacripeneneHue XUMUYECKUMX 3JIEMEHTOB B HEXKHUBOH
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYINb», «CTpoeHuEe MOJEKYII
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTtopuass  padora  «lccienoBaHue€ — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KineTouHas creHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozomns. [utockener. [[Buxxenue nurorniaazmbl. OpraHnou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHM MHUTOXOHJpUN u tuiactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOLIUX  IYKAPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoIjia3Ma, SAPBIIIKH, UX CTPOCHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Kinerounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yyeHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpalleHUe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KIETOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTaJIM3aToOpoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
Anoxcueennviti U okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumbr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUCCKU 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydyeHuWe  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pa6ora «U3ydeHue (¢GEepMEHTATUBHOTO paCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz bonvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPHOIbI HHTEP(DA3BI.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHUTO3A.

Perynsinus MUTOTHYECKOrOo IUKIA KIeTku. [Iporpammupyemasi KieTouHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeau xiemox. «L{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpelIKa JIyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HENCSTCIbHOCTH  OJHOKJICTOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue mpoTUcThl. KoJIoHUAIbHBIE OPTaHU3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl WU
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIIeYHasi, HepBHas. OcoOeHHOCTH CTpoeHus, (GYHKIUNA |
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHWE MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllieyHast cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX paboTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue kUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPHUKJIETOUYHOE NuuIeBapeHne. [IuTtaHue MO3BOHOYHBIX KUBOTHBIX. OTHEIBI
MUIICBAPUTENBHOTO TpakTa. [IumeBapurtenvHble xene3bl. llumeBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. J{uddy3us
ra3oB uepe3 MOBEPXHOCTh KieTKH. KoxxHoe npixanue. [[pixaTesbHas MOBEPXHOCTD.
’KabepHoe u nérouynoe apixanue. [[pIxaHue Mo3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MJIeKonuTaromux. Perymsimus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHOocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepue,
KPOBEHOCHBIE COCYyZbl M KpoBb. Kpyrum KkpoBooOpareHusi. DBOJIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CeKpelus U 00paTHOE BCAChIBAaHHWE KaK MEXaHWU3Mbl PaOOTHI OPTAHOB BBIJICIICHHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENIBHON cucTeMamu. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne n (pyHKIIMOHMpPOBAHUE
HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oojne3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KjIoHalIbHO-celeKkTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3200JIEBAHMIA.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
cUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrerimme», «Oprasbsl IBETKOBBIX PpPaCTEHUI»,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «J/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THJIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKHX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMHoOkeHUe M pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B Meito3e. Kpoccunrosep. buonornuecknii cMpici
Melo3a M IOJIOBOrO Iporecca. Meilo3 M ero Mecro B >KM3HEHHOM LMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10510BBIE Kene3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTel pa3BUBAIONIETOCS 3apojbliia (SMOpHOHANbHAS WMHIIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Paszpute ¢ wmetamopdo3oMm y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprossl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe paszMHOxkeHUe», «Tumbl Oecroyioro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HENpsiMOe pa3BuTue», «Pa3BuThe wMaiickoro xyka», «Pa3BuTue capaHumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparhl SHUIEKIETOK WU
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, 1I'. ne ®@puza, T. Moprana. Poinp oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, aJbTEPHATUBHBIEC IPU3HAKW, JOMHUHAHTHBIM U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsios, H. W.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unore3a 4uCTOTHI raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUs ~ Tpu3HakoB.  [luTonmornueckue  OCHOBBI  JIUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAECIEHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M Te€TEPOraMeTHBIM IMOJ. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoAencTBUE HEAUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpo# 3akoHbsl Mennemns», « Tpetuii 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3aumMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUSI M pACIIEIJICHUS TPU3HAKOB, MOJAENIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. MeW03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUHUPOBAHHbICE MyTaluMHh. SOepHbIE W
nuToIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE W MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoM u3MenunBoctu (H.M. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEMUYeCKUX Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet w cxeMbl: «Bugel  u3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucysku (dotorpadun) )KUBOTHBIX C PA3TUYHBIMHA BHIAMH H3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONpPEACICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPAIICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnyeckue 3a00JIeBaHUSI YETIOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUU. Ponb cenekuuu B CO3IaHUMU COPTOB PACTEHUM U TOPOA
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PannaniMOHHBIN U XUMUYECKUNW MYTareHe3 Kak MCTOYHUK MyTallui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACcTBEHHOE  CKpeliuBaHWe, WiIM  WHOpuauHTr.  HepojacTBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3eéHast
PeBOIIOYUAY.

CoxpaHeHUE U M3YUYCHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. H3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensx YIAyuueHus Cyuecmayrouux u co30aHus Ho8blx Nopoo, TUHUI U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGoparopHas padora «/I3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLIHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAHU3MBI, ux XapaKTEePUCTUKA. TpaguuroHHas
OMOTEXHOJOTHS:  XJICOONEUCHUE, TIONYyYEeHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTM U MHCTPYMEHTOB 1E€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMaTHUECKUN
sMOpuorene3. lcnonb3oBaHuE Tamion0B B CeleKUMH pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIICTOK U KJIOHUPOBAHME JKUBOTHBIX. METON TpPaHCIUIAHTALMM sIEp KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JITHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
OUarHocTuka. MeraOOoJOMHBIM aHaiau3, TEHOLIGHTPUYECKUH aHaliu3 MpOoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TpEXMEPHOTro OMONpPUHTHHTA U ckaddonauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonupoBanus PHK-conepskammx BUPYCOB, BBI3BIBAIOIIMX OCO0O ONAcHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopust 3Bomounud. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusa. 3HA4YECHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnenr, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kiosne, Y. lapBun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
npuUcnocoONieHnii y pacteHuii u >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «Cxema COOTHOUICHHS JBMXKYIIMX CHJI OSBOJIOLUKY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOTO0 pPa3HooOpazus M CTPYKTypbl nomyisiiuil. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHANpaBJieHHblE W3MEHEHMs 4YacTOT ajuiesied B Homymauusx. OQPQexr
ocHOBaTend. JIDggexm oOymuinounozco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mIpocTpaHCTBEHHAs ), OnoJornyeckast (pEenpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE — MpUCNOCOOJIEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonM3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6Mopa3zHo00pa3usi. MUKPOIBOIIONUS U KOIBOIIOLUUS Mapa3uTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIBI 3BOJIOIUNY, «IDKOJIOTHMUECKas H30JSIUS MOMYyJSALUUNA CEBAaHCKON (dopenmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JEUCTBUSL €CTECTBEHHOro oTOOpa», «Dopmbel OOpbOBI 3a CyIIECTBOBAaHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Bunsl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuit», «KamycTHo-peeuHbIi ruOpUI.

OobopynoBanue: repOapuu pacTEHHUM, KOJJIEKIIUU HACEKOMBIX, Uyuea MTULl U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pabora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHME BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumbi-
SHAEMUKHU U PEJIUKTHIL.



OMOpUONOrMYECKUe U CPaBHUTEIHLHO-MOP(OIOrHUECKHE METOAbl U3yUEHUs
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbI  M3Yy4YEHUS  DSBOJIOIUHU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emim», «Jlpeid KOHTUHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH IBOJIIOLIUNY .

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble rUmore3bl NpPOUMCXOXKIEHUS >KU3HM Ha 3emiie. AOWOreHes u
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKOU JBOJIIOLIHM. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapwuna, Tunore3a nepsudHoro OyiapoHa k. XonaeitHa, reHeTHYecKasi TUIIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosmorus u e€ wMeronpl. OTHOcuTedbHass W  aOCOJIIOTHAs
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKH KaK aHaJIOT MEPBBIX HA 3eMjie COOOIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICHIUX pacTeHUuH. OCHOBHBIE apoMOpPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJIOTHYECKUX TporeccoB. IlosiBIeHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHuunel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penuy», «Cxema onbita JI. [Tactepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW MNpUPOAb», «CTpoeHHE BUPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdosbl KUBOTHBIX», «lIpocreiimmey, «KUIIEYHOOTOCTHBIE,
«IInockue 4EPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKOU 3pe», «Pa3Burue Xu3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne KuU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl I[MO3BOHOYHBIX JKMBOTHBIX, Yydesia NTHI[ W 3BEpeEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHH B
NEPBUYHOI aTMocdepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeKka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CUTI'HAJIbHOU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIIHE MPEIKH YeJIOBEKOOOpa3HBIX 00€3bsH U
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpTalbCKUAN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJISIIIHIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoil cpeapl W apeiida reHoB Ha MOPQOJOTUIO U
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OUOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILIUE CUJIBI AHTPONIOTE€HE3a», « IBOJIIOLHUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITalbl HIBOJIFOLUHN YEJIOBEKA», «Pachl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yyeHre 3KOJIOTMYECKHUX aJlallTalluil YETOBEKA.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW IS YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOpbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak dKojorumdyeckuid (axrtop. JleilcTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJIepKaHuIo0 BoJHOTO OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHHUE pUTMBI. CyTOYHBIE U
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennvle pOpMBbI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOUOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBo). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbel  pactenmit», <« KuzHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydelia MTUIl U 3Bepel, repbapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHHUSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
ounonornyeckas cucrema. Poib HEOTHOPOAHOCTU Cpenbl, GU3NUECKUX OaphepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUA. Perynsius YWCICHHOCTH TMOMYJANHA: poiib (PaKToOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiormyeckon Humm Jx.M. XartumHcoHa. PasMepbl 3KOJIOTMYECKOU
HuM. [loTeHnmanbHas 1 peann3oBaHHAs HULIU.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOienuss ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jlx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopor BelEeCTB U MOTOK SHEPTUH
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€Co8, cmeneul, nyCmultb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
daopa u ¢ayna. CuHaHTpomm3alus TOpPOACKON dayHbl. buonormdyeckoe u
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. TeHncnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHATbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamujia OMOMacCChly, «IKOJIOTHUECKass MUpaMUa SHEPTUM,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Uydesia MTHUI] U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapuas o0osiouka 3eMIH, TIIE CYIIECTBYET WIIH
CyILLECTBOBaJA KU3Hb. PazBuTHe npezacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIiecTBOBaHUS Onocdepbl. OcobenHocTn 6uochepsl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECA, CMEIIAHHBIE U IIUPOKOJIMCTBEHHBIE JIECa, CTENU, CABAaHHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 9. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talira»y, «Cmemanneiii gec», «ILIMpokoInCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNOpUYMHBL. Bo3aelcTBue deloBeka Ha
ouocdepy. 3arpsizHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BoAgHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PacCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOIBI.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PaunonanbHOE  MPUPOJONOJIB30BAHME M COXpPaHEHUE  OMOJOTHYECKOIo
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHbIE MOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaioujei U
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



aKopeadburumayuy dKocucmem U cnocobos 0O0pbObLI ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY», «MOJETN yIPaBIIEMOr0 MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHUS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIUMUCS POCCUUCKOM
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUSI, OCPEKHOTO OTHOMIICHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peau3allid OCHOBHBIX HalpaBICHUN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YyBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILICHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPHUPOIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIAarONmOJyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCJIEICTBUN A
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsI MpU PELIEHUH NpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJNIIOICHUE  TMpaBUi  TOBEICHHUS B NPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTHUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUUYECKON JESITEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JIsl COBPEMEHHOMN ITMBUJIM3ALIMU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommuxcs, GpopmMupyeMoin
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBaHHBIC 3aKJIIOUEHUsST HAa OCHOBE HAay4YHBIX (PAKTOB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIs
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuUMMble i1 (OPMHUPOBAHUS MHPOBO33PEHUSA OO0Yy4arOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKaroIne
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa M CHEUU(PUKY METOIOB IO3HAHUSA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHUE,  HAONIOJIEHHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHHUBEpCaJbHble YyueOHbIe JeHCcTBUS (IO3HABaTelbHbIE, KOMMYHHUKAaTUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMSI W  YHUBEpCaJlbHble ydeOHble JEeMCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsSITUBHBbIE YHHUBEpPCAlbHbIE Y4YEOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOpMyJIHpOBAaTH M aKTyallU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl O0OBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OLICHUBATH COOTBETCTBHE PE3YIbTaTOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIILICHUE MTPU PEUICHUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIAJETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIICHUs, HaXOJIUTh apryMEHThl JJIsi J0Ka3aTeIhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKUX CIIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBINIOJHEHHUS Mpe/jiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN yUeOHON 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS Ui BBIABICHUS MpPOOJEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANIOUTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKOH HpyAULIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKUM W CBOEBPEMEHHO IIPUHMMATh DPELICHHS 110 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABAaTh CBOE MPABO U NPABO JPYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduapHOrO  00yueHHs  oOydaromuxcss — Owojormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX yUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHICHUH TpoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIE OWOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. lIneitnena, P. BupxoBa, xpomocomHas Teopus
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHHUS, PACIICIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBanuss [. MeHzgens, TOMOJOIMYECKUX PAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACATH CYIIECTBEHHbIC IPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, MOoCTIMOPHUOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHUEM KJIETOK pAa3HbIX TKAaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTHUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTeJIhCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATH JIA0OpAaTOpHbIE M MpakTUYeckue padoThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TOPEIACTAaBIATh  MOJYYEHHBbIE  pe3ysbTaThl Ha  YYEHHUYECKHX

KOH(epeHusX;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESTEIbHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(hecCHOHATFHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpa, B TO3HAHMM 3aKOHOB MPHUPOJABI W PEIICHUH 3KOJOTHYECKHX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOIONIOIB30BaHUs, U B (DOPMHUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomroniionHas teopust Y. J[apBuHa, CUHTETHYECKAs] TEOPUS IBOJIIOIUH), YICHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMHJIbl DHEpPruu), runore3sl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIE MPHU3HAKWA: BHJIOB, OHOTEOLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BIUSHUS JIBMKYIIUX CHJI SBOJIONUU HA T€HO(POH I TIOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpefie OOMTaHUs, YepeIOBaHUsl HANPaBJICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMU DPA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTraHU3MOB U Cpelbl OOUTaHHUs, €IUHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOILECCAMU U SIBIICHUSIMHU, JI€JIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpPYs I1€Jb MCCIEIOBAaHUS, aHAJU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  MOJIYYCHHBbIE  PE3yJIbTaTbl HAa  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymieil npodeccuoHanbHOU
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEW  mpodeccMd W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypesI
1 buonorus kak Hayka 1 0 0
2 JKuBble crcTeMbl M HX H3y4YECHUE 2 0 0
3 buosnorust kietku 0 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKA 10 0
5 Crpoenvne u GyHKINU KICTKA 8 0
5 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1 1
KJIETKE
; HacneHCTBeH}fag nHpopmanus u 9 0 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 0 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 0 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
11 I'eneTnka — HayKka 0 HaCJIEICTBEHHOCTU U 5 0 0.5
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 0
14 ['eneTrka yemoBeka 3 1 0.5
15 Cenexuusi OpraHu3MoB 4 0 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUS 4 0 0
17 PesepBHOe Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Kounrpouabusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 3apox/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npecTaBiIeHuil B OMOIOrHH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThl 6
[TpoucxosxaeHue U pa3BUTHE )KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa 0 B3aUMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 1.5
8 DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 buonorus kak KOMIIJIEKCHas HAyKa U Kak 1 0 0
4acTh COBPEMEHHOTO 00IIeCcTBa 01.09.2023
2 JKuBble cucTeMbl U X CBOMCTBA 1 0 0 05.09.2023
3 YpoBHEBast opranu3anys KUBbIX CUCTEM 1 0 0 06.09.2023
4 HcTopust OTKPBITUS U U3YyYEHHSI KIIETKH. 1 0 0
Kiterounas Teopust 08.09.2023
Metozasl MONEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHON OMOJIOTHH 1 0 05
(xpomarorpadus, snexrpodopes, ' 12.09.2023
muddepeHanbHOe HEHTPUPYTHPOBaHUE,
[TLIP)»
6 XUMHUYECKUH COCTAB KIETKU 1 0 0 13.09.2023
7 MuHepalibHbIC BEIIECTBA KIIETKH, UX 1 0 0
Ouosornueckas poib 15.09.2023
Opraanyeckue BenecTBa KIeTKH — OEJIKH.
8 JlaGopaTtopHas pabora «OO0Hapyx)eHHe 1 0 0.5 19.09.2023

OEJIKOB C IIOMOIIBIO KAYECTBCHHBIX




peaKuuii»

CBoiicTBa, Ki1accuuKkaius u GyHKIHHA

| 0enKoB 0 20.09.2023

10 Opranuyeckue BelecTBa KJIEeTKU — 0
YTJICBO/IBI 22.09.2023

11 Oprannyeckue BenecTBa KIeTKH — 0
JIUTIVTBI 26.09.2023
Hyxnennossie kucnotsl. JIHK nu PHK.

12 JlabopaTtopHas pabora «HcciaenoBanue 05
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 ' 27.09.2023
KJIETOK Pa3JIMYHBIX OPTaHHU3MOBY

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue 0
nykieozuaTpudocarsr (HTD) 29.09.2023
CexBennpoBanue [JHK. Metozs

14 T€HOMUKH, TPAHCKPUIITOMHUKH, 0 03.10.2023
IPOTEOMHUKHU

15 MeTto1bl CTPYKTYPHOM OMOIOTHH 0 04.10.2023

16 T T 0

unbl KJ1eTok. [IpokapruoTuueckas KieTka 06.10.2023

CrpoeHne 3yKapHOTHUECKON KIIETKH.

17 HpaKTI/I‘{ef:KaSI pabota «M3yuyeHue cBoicTB 0 17.10.2023
KJIETOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBII amnmapar KIeTKH 0 18.10.2023
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas padora «M3yuenue 0.5 90.10.2023

JABVKCHUSA OUTOINIA3MbI B paACTUTCIIBHBIX




KJICTKax»

20

21

22

[ToyaBTOHOMHBIE OPTaHOM/IbI KIICTKU:
MUTOXOHJIPHH, TuTacTU bl JlabopaTopHas
pabota «MccnenoBanue mia3Moau3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HememOpanHble opraHoubl KIETKU

Ctpoenue u GyHKIHUH S1Ipa

0.5

24.10.2023

25.10.2023

27.10.2023

23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuoT. JlaboparopHas paboTta
«M3yueHune cTpoeHus KJIETOK pa3InyHbIX
OpPraHU3MOB)

0.5

31.10.2023

24

ACCUMUIISITIVS ¥ TUCCUMILTSALINS — JIBE
CTOPOHBI MeTaboam3Ma. THIbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yueHne KaTATMTHICCKOW aKTUBHOCTH
dbepMeHTOB (Ha IprUMepe aMIIIa3bl WIH
KaTasas3bl)»

01.11.2023

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonmm3Ma. JlaboparopHas
pabota «M3ydyenue pepMeHTaTUBHOTO
pacuienjeHus Nepokcuia BoJopoa B
PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX)

0.5

03.11.2023

26

27

benku-akTuBaTOpPhI U OENKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

07.11.2023

08.11.2023




28

dorocunres

10.11.2023
Xemocwunres. Jlaboparopras pabora
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 0 14.11.2023
XEMOCHHTE3a»
AHa3poOHbBIC OpraHu3Mbl. Buibl
30 opoxenus. JlabopaTopHas pabora 0
«CpaBHEHHE ITPOLIECCOB OPOKEHUS U 15.11.2023
JIBIX AHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI 0
SHEPreTHYEeCKOro ooMeHa 17.11.2023
DHeprusi MeMOpaHHOTO TpaueHTa
32 HpOTOHOB.VCI/IHTGS ATO®: pabora 0 98.11.2023
npoToHHON AT®-cuHTa3bI
33 Peakmui MaTprdHOTO CHHTE3a 0 99.11.2023
34 TpaHCKpUTIIUS — MaTPUYHBIA CUHTE3 0
PHK 01.12.2023
35 Tpancisuus u e€ 3ranbl 0 05.12.2023
36 KoaupoBanue amuHokucnot. Pois 0
pubocom B OnocuHTEe3€e OeKa 06.12.2023
37 Opranuzanus reioMa y mpoKapuoT u 0
JYKapuoT 08.12.2023
38 MoJtekyIsipHbIE MEXaHU3MBbI SKCIIPECCHH 0
TEHOB Y dYKapHOT 12.12.2023
39 Bupycbl — BHeKJI€TOUHbBIE POPMBI KUZHU 05
1 oOJuraTHBIC Mapa3uThl. [IpakTuyeckas 13.12.2023




pabora «Co3iaHue MOJENHU BUPYyCa»

BupycHbie 3a00eBanus yelioBeka,

4
0 YKUBOTHBIX, pACTEHUI 0 15.12.2023

41 HanorexHonoruu B 610I0TUH U MEAULIUHE 0 10.12.2023

42 JKvi3HEHHBIN UK KIIETKA 0 90.12.2023

43 Marpuunsiii cuare3 JJTHK 0 99 12,2023
Xpomocomsl. JTaboparopHast pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5 26.12.2023
MUKpOIpernapaTax»

45 Jlenenue KJIETKU — MHTO3 0 97122023
Tunel kneTok. KapuoknHes U IUTOKUHES.
JlaGopaTtophast pabora «Habmronenue

46 0.5
MUTO3a B KJIETKaX KOHYMKa KOpelIKa Jiyka 29.12.2023
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perysnsiius ’KM3HEHHOTO IUKJIA KIETOK 0 09.01.2024

48 OpranusMm Kak eIMHOE LIEI0e 0 10.01.2024
Txanu pacrenuii. JlTabopatopHuas pabora

49 . - 0.5
«M3y4eHne TKaHeH pacTeHUIN 12.01.2024
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 0.5 16.01.2024
KHUBOTHBIX»

51 Opranbl. CHCTEMBI OPTaHOB. 0.5




JlaboparopHnas pabota «3ydeHne opranos 17.01.2024

I[BETKOBOT'O PACTCHUS
52 Ornopa Tena opranu3MoB 19.01.2024
53 JIBukeHre opraHnu3MoB 93.01.2024
94 [Iutanue opranu3MoB 24.01.2024
55 [Muranue MO3BOHOYHBIX KUBOTHBIX.

[IumeBapurenbHas cucreMa 4eaoBeKa 26.01.2024
56 JlpIxaHue opraHu3MoB 30.01.2024
57 JIpIxaHWe MO3BOHOYHBIX )KHBOTHBIX U

yeJioBeKa 31.01.2024
58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB

02.02.2024

59 KpoBeHocHas cuctema mo3BOHOUHBIX

’KUBOTHBIX U YEJIOBEKa 06.02.2024
60 Brigenenue y opraHu3mMoB 07.02.2024
61 3amuTa y OpraHu3MoB 09.02.2024
62 NMMyHHas cucTema yenoBeka 13.02.2024
63 PazipakxuMoCTh ¥ peryIisiust y

OpraHU3MOB 14.02.2024
64 ['yMopanbHas perymisius U SHIOKpUHHAS

CHCTEMA )KUBOTHBIX U YCJIOBCKA

16.02.2024




65 ®DopMBbI Pa3MHOKEHHUST OPTAaHIU3MOB 0 97 02.2024
66 [TooBoe pazMHOKEHUE 0 98.02.2024
o Meiios 0 01.03.2024
l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIEeTOK. JIabopaTopHas pabora
68 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 05.03.2024
TOTOBBIX MUKpOIIpenapaTax»
69 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB 0
— OHTOT€HE3 06.03.2024
20 3akJiaJika OpraHoB M TKaHEH u3 0
3apOIBIIIEBHIX JIUCTKOB 12.03.2024
PocTt u pa3BuTHe KHUBOTHBIX.
JlaboparopHas paboTa «BblsiBieHHE
71 . 0.5
MIPU3HAKOB CXOJICTBA 3apOAbIIIEH 13.03.2024
MO3BOHOYHBIX KHBOTHBIX)
PasMHOXkeHUE U pa3BUTHE PACTEHU.
72 JlaGoparopHas paboTa «CTpOCHI:IC OpraHoB 0.5 15.03.2024
Pa3MHOKEHUS BBICIIUX PACTCHHIN
73 VicTopusi CTAHOBJICHHS M Pa3BUTHS 0
TEeHETUKHU KaK HayK1 19.03.2024
OCHOBHBIE TIOHATHS U CUMBOJIBI TCHETHUKH.
74 JlaGopaTtopHnast pabota «HpOSO(i)I/IJ'IauKaK 0.5 90.03.2024
00BEKT TCHETUYCCKUX HCCIICIOBAHUIN
75 3aKOHOMEPHOCTHU HACIEAOBAHUS 05
NpU3HAKOB. MOHOTHOpUAHOE 22.03.2024




ckpemuBanue. [IpakTuueckas pabora
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpelnuBaHus y Apo30duibr"

I{uTonorunueckre OCHOBBI

7
0 MOHOTUOPHUIHOTO CKpPEIINBAHUS 0 26.03.2024

77 AHanu3upyroliee CKpeluBaHue. 0

Hemnonnoe nomuHupoBanue 27.03.2024

JurulpunHoe ckpenBaHue.

[TpakTuueckas pabota «3yuenue
78 0.5

pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS 29.03.2024

y Ip030(HUITBI»
79 uTomornyeckrue OCHOBBI JUTHUOPHTHOTO 0

CKpCITUBaHMS 02.04.2024
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 0 03.04.2024
81 XpOMOCOMHasl TEOPUS HACIIECTBEHHOCTH 0 05.04.2024
82 I'enernka mona 0 16.04.2024
83 ['eHOTHI Kak LEIOCTHAs cucTeMa 0 17.04.2024
84 I'eneTnueckuit KOHTPOJIb Pa3BUTHUS 0

pacTeHUH, )KMBOTHBIX U UEJIOBEKA 19.04.2024
85 N3meHunBOCTh NpHU3HAKOB. Bribl 0

U3MEHYHBOCTH 23.04.2024
86 MoaudukanroHHass K3MEHYMBOCTh 0 94.04.2024
87 BapuanuoHHbIl pa ¥ BapualmoHHAs 0.5




88

KkpuBasi. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITIOHHOM U3MEHUHUBOCTH.
[TocTpoeHue BapHallMOHHOTO psifa U
BapUAIMOHHON KPUBO»

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOnHaTHBHAs N3MEHYHUBOCTE

26.04.2024

30.04.2024

89

MyTanuoHHasi U3MEHYHBOCTb.
[IpakTuyeckas pabora «MyTtanuu y
Tpo30(hUiIbl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

0.5

03.05.2024

90

91

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DMUTCHETHKA U ATTUT€HOMUKA

I'enetuka yenoseka. [IpakTuueckas pabora
«CocTaBieHue U aHalIu3 POAOCIOBHON

0.5

07.05.2024

08.05.2024

92

MeToapl MEAUIIMHCKON T€HETUKH

10.05.2024

93

94

95

3HadeHue MEIUIIMHCKON T€HETUKHU B
NpeaoTBpPaAICHUU U JICHCHUU
TeHETUYECKHX 3a00JIeBaHMI YeIOBEKa

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yueHue copToB
KYJBTYPHBIX PACTEHHUH U MOPOJ JJOMAIIHUX
KUBOTHBIX»

MeTtoap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabota «3yueHne MeTo0B
CEJICKLIUH PACTCHUN»

0.5

0.5

14.05.2024

15.05.2024

17.05.2024

96

JlocTrKeHHs CEeNEeKIIMU PaCTEHU 1




*KUBOTHBIX. [IpakTnueckas pabora
«ITpuBHBKa pacTeHU»

17.05.2024

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE

7 1
o TEHETUYECKUX PECYPCOB 0 22.05.2024
broTexHoNorns Kak HayKa ¥ OTpaciib
98 npou3BojcTBa. [IpakTnyeckas padbora 1 0.5 99 05.2024
«M3ydyeHne 00beKTOB OMOTEXHOIOTHUIY
99 OCHOBHBIC HANPABJICHUS] CHHTETHYECKOU 1 0
Ouosoruu 28.05.2024
100 XpOMOCOMHas U T€HHAasl HHKEHEepUs 1 0 98.05.2024
101 MenunuHcke OMOTEXHOJIOTUA 1 0 28.05.2024
102 PesepsHbiit ypok. [loBTOpeHnue, 1 0
0000111eHHEe, CUCTEMATH3AIA 3HAHUH 28.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 125

[NPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHME, €CTECTBEHHbIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
6 [Momymsimus — sneMeHTapHas eIMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 1
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3onumuu nonyssuui: 1
reorpaduueckas, Ouonormueckas
1 EcrecTBeHHBIN 0TOOP — HANPABJISIIONITUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEeHHE BUOB
10 MOP(OJOTUUECKOMY KPUTEPHIO»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'HOI_II/ISI. IIameonTomoru4eckue
MCTOABI U3Y4YCHUA 3BOJIFOINTUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MonekyapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHUECKUe




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOIUA
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU
25 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.
29 JlaGopatopHnas pabora «3yuenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckast
34 pabora «3yueHue ocobeHHOCTEH 0.5
CTPOCHHUSI TIO3BOHOYHBIX YKHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOI'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEeHHbIN SKOJIOTUYECKUN KPU3HUC, €T0
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHMYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTAIH1 AHTPOIIOTEHE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
aJanTanui 4eJI0BeEKa

49 Me:xIucuuInIMHapHble METO b

AHTPOITIOJIOTUHN




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlaboparopHas pabora

51 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abunortnyeckue pakropsl. Temmneparypa
KaK 9KOJIOTUYECKHI pakTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKkosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 Kuznennsie popMbI OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTaHus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPA OIS IIHH

66 JlnHaMuKa TONYJISIIAN U €€ PeryIsnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CeMSTH PACTeHHI K PACCEICHUIO)

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPAILIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITas CHCTEMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTHH B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«3yuenne u onrcanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBYS 3arpsi3HEHU N

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

o1 AHTpPONOr€HHOE BO3/ICUCTBHE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupo bl

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TeMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU HA 3eMIIe)

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHne 1o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
JI00aTbHAs IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
nop penakuuei [Taceunuka B.B., Akunoneproe odiiectBo «M31aTeabcTBO
«IIpocemenue»

buonorus. 10 kmace: yaeOHUK 17151 00111€00pa30BaTEeIbHBIX OPTaHU3aI|i: 10T

pen.J.K. bensiea

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
buonorus. [loypounsie pazpadotku. 10-11 k. YriyOsieHHbIl ypOBEHb. ABTOPBI:
[Taceunuk B.B., llIsenoB I'.I"., Ebumona T.M. YMK "JIunus xxu3uu".

B.B.ITaceynuk. 10 xi1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET
www.college.ru - pazaen "OTkpsiToro kouremxa" o bronoruu. YueOHUK,

moeau, On-line TecTel, yuurerio.

www.skeletos.zharko.ru - "OnopHo-aBurareabHas cCHCTeMa YejloBeKa'.
OOpazoBaTenbHbli callT no npeameTy buonorus, kypc Yenosek. Ctpoenue
ckenera. Mbimeunas cucrema. Kak ato padoraer. [Ipunoxenus: 2 ckelneTHbIX

SHITUKIIOTIC/INH; JIJIs1 yUYUTENS - YPOKH, JIa0OpaTOpHbBIE, 6 TECTOB C OTBETAMHU.



www.biodan.narod.ru - "buo/lan" - buonorus ot lauel. HoBocTr 1 0030psI 110
ouosioruu, sxosioruu. [Ipo6iemsl U Teopun. ECTh TeMaTHYECKUE BBIMTYCKH,

doToranepeu, 6uorpapuu BEIUKUX YUEHBIX, CIIELICIOBAPb.

www.bio.1september.ru - mns yaureneii " uny Ha ypok bronoruu". CraThu 110:

boranuke, 3oonoruu, buonorun - Yenosek, OOmei OMOJIOruy, DKOJIOTHH.






PaccmoTtpeno Ha [IIMO yuurenei
€CTEeCTBEHHO- MaTeMaTH4eCKOIo LIUKJIa
[Tporokon Nelot 29.08.2023
PyKO/BOlII/ITeJIb HIMO:
Il o~
/ Kaxaea O. A./

CornacoBaHHO
«29» aBrycra 2023
3aMeCT7EJIb nupektopa no YBP:

”
/%/‘ /Kynukosa FO.M./
v/

Yr1Bepxaaro:

Hupekrop,

~  /Aurtonos H.5./

Tpuxas No72 o1 «30» aBrycra 2023 ¢

MyHununansHoe obpa3oBaTenibHOe yupexaeHue KpacHocenbckas cpefrsist KoJa
HoBocmacckoro paiioHa Y IbsTHOBCKOM 001acTH

PABOYAS TIPOI'PAMMA

no OHOJIOTHH
11knace
2023 — 2024 yyeOHbIH roj

VYuurens: [Terposa JLIL




AHHoTanus

Pabouas nporpamma cocTaBjieHa HA OCHOBE CJIeIYIOIIMX HOPMATUBHBIX JOKYMEHTOB:

®denepanpHbiii 3akoH OT 29.12.2012r Ne 273-®3 «O06 obpazoBanuu B Poccutickoii denepamum.

®denepanbHbIi TOCY1apCTBEHHBIA 00pa30BaTeNIbHBINA CTAHIAPT CPEAHEro 0o01Iero 0opa3oBaHus

[IpumepHasi ocHOBHasi oOpa3oBaTeibHas MporpaMMa CpeaHero oobimero oOpasoBaHusl (IPOTOKON (enepalbHOr0 Yy4eOHO-METOAHYECKOTO
o0bemHeHus o obmeMy odpasoBanuto ot 8 ampesns 2015 r. Ne 1/15);

1.
2.

3.

[Tucemo MunuctepcTBa obpasoBanus u Hayku P® ot 16 mas 2018 r. Ne08-1211 «OO6 wucmonp30BaHUM Y4€OHMKOB M y4eOHBIX TOCOOHMI B
00pa30BaTeNbHON 1eATEIbHOCTI

OcHoBHast 00pa3zoBaTeNbHas MporpaMma cpeanero odmiero oopasoanus MOY Kpacunocenbckoii CIII

buonorus: 10-11 ximaccer: nporpammel/ I'.M./Ipmvimun O.B.Ca6nuna u ap.).- M.: nporpamma. — M.: Berrana-I'pad, 2020.

PaGouasi nporpaMmMa OpHEeHTHPOBAHA Ha PabOTy MO y4eOHO-METOIUUYECKOMY KOMITIEKTY :

1.

2.

3.

VYuebnuk buosnorus. 10 knacc: yueOHUK Ju1st 0011eo0pa3oBat. opranusanuii: 6a3ossiii yposens / JI.K.benses, I'.M. Ipimmnii,
JL.H.Ky3uenosa);noa. Pexn. JI.K. bensera u I'.M. pimmuna.— 5-e uzn., ucnp.-M.: [Ipocsemenue, 2018. — 223 c.: ui. —(Knmaccuueckuii kypc)
VYuebuuk buonorus. 11 knacc: yuebHuk i o0reoOpa3oBart. opranuzanuii: 6a3oBelii yposens / JI.K.benses, I'.M.Apimiu,
JL.LH.Ky3uenosa);non. Pex. JI.K. bensieBa u I'.M.Jlpimmmna.— 6-¢ u3., ucnp.-M.: IIpocsemenue, 2019. — 223 c.: un. —(Knaccuueckuii kypc)
KonTponbHo — n3meputenbubie Marepuainsl. buonorus : 11 kiacce / Coct. H.A.bornanos. — M.: BAKO, 2019.

C.B. Cymatoxun,A.C. EpmakoBa buonorus: . 10 knacc. [Toypounsie paspadotku.- M.: Benrana-I'pad, 2019.

5.KontponbpHo — u3meputenbubie Matepuansl. buonorus : 10 knacc / Coct. H.A.bormanos. — M.: BAKO, 2015.

JlaGopaTopHBIX padoT-3, KOHTPOJIBLHBIX Pa6oT-3

Ha u3yuenue kypca 6uonoruu Boigenero 170 gacos, B Tom uucie B 10 kimacce — 102 gaca (2 gaca B Hefeno), B 11 kimacce — 68 gacoB (2 yaca B HEJEIIO )

EcTh BO3MOKHOCTH Oﬁy‘[aTbCH B TUCTAHIIUOHHOM pPEKUME



Coaepixkanue TeM y4eOHOI0 npeaMeTa, Kypca

COJEPKAHHUE KYPCA (11 ki)

Copep:xaHue Kypca COOTBETCTBYET aBTOPCKOW MPOrpaMMe C U3MEHEHHUSIMHU U JOMIOJIHEHUAMU. B aBTOPCKYI0 IporpaMMy BHECEHBI CIIEAYIOLINE
U3MEHEHHS B COOTBETCTBUH C (pellepalbHbIM 0a3UCHBIM y4YeOHBIM IUIAHOM JUISL CpeaHero (IOJHOro) obmero obpa3oBaHusl mporpamma
paccuuTaHa Ha mpernojaBaHue Kypca ouonoruu B 11 kiacce B oobeme 1 yac B Henento. B coorBercTBuu ¢ yueOHbIM 1aHoM MBOY mikona Ne 3, u3
KOMITOHEHTa 00111e00pa30BaTeIbHOrO YUpeKIeHus Jo0asieH | gac. JlanHas mporpaMma paccurTaHa Ha MpenojiaBanue Kypca ouonoruu B 11 kiracce B
o0beme 2 yaca B Heziento. 68 yacoB. PacimpeHo KOJIMUecTBO YaCOB HA TEMBI:
Cseuoemenvcmea 26onroyuu (4 4) (5 4)
Daxmopwl 260110YUU (9u) (16 )
Bosnuxknosenue u pazeumue scuznu na 3emne (44) (10y)
Ipoucxooicoenue uenoseka (Su) (6u )
Opeanusm u oxpysrcarowas cpeoa (74 ) (134 )
buocghepa (3w ) (5u )
Buonoeuueckue ocnogvl oxpanvl npupoowl. (24 ) (S5u )
[ToBTOpenue - 8u

Teopus 3Bosrouuu (37 4)

Pa3zButue OBOJIOIMOHHBIX H,[[ef[, OBOJIIOIIMOHHAA TCOPHUA q.I[apBI/IHa. CuHreTHnuecKas TCOpHU: 3BOJJIIOLUH. CBI/II[eTeJ'ILCTBa 9BOJJIOIINH JKMBOI IMpuUpoabI.
MI/IKPOBBOHIOHI/ISI 1 MaKpO3BOJIIOLUA. BI/I)I, €T0 KPpUTCPHUH. HOHYJU[III/ISI - DJICMCHTapHas €¢ANHUIa SBOJIFOIINH. I[BI/I)KYHH/IG CHJIBI 5BOJIFOIIMH, UX BJIMAHHUEC Ha
FCHO(I)OHI[ TOMmyJIAHUH. HaHpaBHCHI/IC OBOJJIIOIMH.

JlaGopaTropHbie padoThbI:
1.«Mopdornorudeckne 0COOCHHOCTH PACTECHHUI pa3IUYHBIX BUOBY

2.«M3MEHYMBOCTh OPTaHU3MOBY»
3. «IIpucrnoco0IeHHOCTh OpraHu3Ma K cpejie OOUTaHUS.
Ocnosnvle nonamusn. Jeonoyus. Buo. Ionynayus. Kpumepuu euoa. Bopvba 3a cywecmeosanue. Ecmecmeenuviii ombop. /lsudicywuti omoop.
Cmabunuzupytowuii omoop. Boanwl scuznu (nonyasyuonusie 60aHsl). Buooobpasosanue. /lpeiigh ecenos. Hzonayus. Muepayuu. I'omonozuynsle opeambi.
Pyoumenmoi. Amasusmol. Ananocuunvie opeanvl. I enemuueckuti noaumopduzm nonyaayui. Anronampuveckoe eudooopazosarnue. Cumnampuyeckoe
sudoobpazosanue. buonocuueckuii npoepecc. buonoeuueckuii peepecc. Apomopgos. Houoadanmayuu. Obwas Oecenepayus. JusepeeHyus.
Konsepeenyus. Ilapannenenuzm. Buocenemuueckuil 3aKkoH. 3aKkoH 3apooviutego2o cxoocmea. Cunmemuyeckas meopus 380a10Yuu. Jlap8uHusm.
Ipucnocobnennocms k cpede. Juspynmusnwiti omoop. Heobpamumocmso 360noyuu. buozeozpaghus. Inoemuxu. Penuxkmoi. [lareonmonocuueckuii pso.

2



Qunemuueckasn 38oatoyus. Dunocenes. Illonynayuonnas eenemuka. buonoeuueckas cmabunuzayus. Ilaneonmonocusi. Vckonaemvie nepexooHvle
Gopmul. Jlsudicyuue cunvl 360110Y4UU.

Pa3Burtue xu3Hu Ha 3emJie (10 4)

['unote3sr mpoucxokaeHus XU3HU Ha 3emuie. OCHOBHBIE ATallbl ABOJIONHMHM OPraHUYecKoro Mupa Ha 3emsie. MHOrooOpasue OpraHM3MOB Kak
pesynbrar 3Bonroruu. [lpuanun kinaccudukanmu, cucreMatuka..CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUN YeJIOBEeKa. JBOIOIUS YEIOBEKA
(arTpomnorenes). [[BmKyIre CHIIBI aHTPOIIOTeHE3a. Packl yenoBeka, uX MPOUCXOKICHUE U €TMHCTBO

Ocnoenvle nonamusa. Ilareonmonocus. Ilareonmonocuueckas aemonuco. Penuxmol. Ilaneonmonoeuueckuui pso. @unocenes. Hckonaemvie
nepexooHvle ¢opmul. Opa. Ilepuoo. Anmpononozus. Anmponoecenes. Aecmpanonumexu. [[puonumexu. Ilumexanmponvi. Cunanmponol.
Kpomanvonywvr. Heanoepmanvywi. Pacvi. Memucayus. Pacusm. /{eudicywue cunvl anmponozenesa.

JleMOHCTpAIMsA CKEJIETOB 4YEJIOBEKa M JKMBOTHBIX, MOJCJICH, TAOJHWI[, CXeM, OTPa)KaloIUX OCHOBHBIE ATallbl aHTPOINOrEHE3a U IMPOUCXOXKICHUE
YeIIOBEYECKUX pac; BUICOPUIHBMOB 00 OCHOBHBIX dTarax dBOJIOINN YEIIOBEKA.

Cxewmbl, Tabmuipl, GparMeHTsl BUACOGUIBMOB M KOMIBIOTEpHBIX mporpamm: «Kputepuu Buma», «l[lomynsius — CTpyKTypHas eIWHHULIA BUJA,
€IMHHMIIA YBOJFOIUIY, «JIBIKYyIUE CHIIBI IBOJIONHNNY», «BOSHHKHOBEHHE W MHOTOOOpa3ue MPHUCIIOCOOICHUA Y opraHu3MoBy, «O0pa3oBaHuEe HOBBIX
BHUJIOB B TIPHUPOICH,«IBOJIONMSA PACTUTEIBLHOTO MHUpPa», «IBOJIIOIUSA KUBOTHOTO MHpa», «Pemkue m mcuesaromme BUABD,«DOPMBI COXPAaHHOCTH
MCKOIIAeMbIX PACTEHUM U KUBOTHBIX», «JIBUKYIIIME CUITBI aHTpOTIOTeHe3ay, «IIpoucxoxaenue yenoBekay, «IIpoucxoxaenne yeaoBedecKux pac.

Opranusmsl 1 oKkpy:kawomas cpeaa (9 1)

Dkojoruveckre (pakTopsl U UX BIUSHUE HA OpraHu3MblL. [Iprcnoco0nennst opraHu3MoB K ASHCTBUIO SKOJOTHYECKHX (PaKTOPOB. IKOIOTHUECKas
HUTIIA.

buoreonenos. Dxocucrema. Paznoobpasue sxocucteM. BzanMooTHOIIEHUS MONYISIIMN pa3HbIX BUAOB B 3KocucTeMe. KpyroBopoT BemecTs ¥ NOTOK
SHEPTrHH B IKOCUCTEME. Y CTOWYMBOCTh M JJMHAMHUKA 3KocucTeM. [lociencTBrs AeATeNbHOCTH YeJI0BeKa Ha SKOCHCTEMBI. [lociiecTBrs BIUSIHUS
NeSITeIbHOCTH YeJIOBEeKa Ha 3KocucTeMbl. CoxpaHeHre OMOpa3Hoo0pa3Hs Kak OCHOBA YCTOMYMBOCTH 3KOCHUCTEMBI.

Crpykrypa 6uochepsl. 3aKOHOMEPHOCTH CyIecTBOBaHUsI Onocdepsl. KpyroBopot BerecTB B Ouocdepe.

Ponpb yenoBeka B 6uocepe. ['modanpHbIe aHTpONOreHHbIe M3MeHeHus B onochepe. [Ipodiems! ycToitunBoro pa3sutus. [lepcieKTUBBI pa3BUTHS

OMOJOTUYECKHUX HaYK.

JleMoHCTpanusi KOJIJIEKIUH, repOapreB, )KUBBIX OPraHU3MOB, MOJIENIEH, alllUTMKAIUI; CXeM, OTPaKaloluX CTPYKTYpy 6nochepsl U ee oT/eIbHbIe
4acTH, KpPYrOBOPOTHI BELIeCTB B Onochepe; MpUMEpPOB pa3IMYHbIX BHJIOB OMOTHYECKHX B3aMMOOTHOIICHUI; KapT, OTPaXKAIOLINX PacIpOCTPAaHEHHOCTh
OCHOBHBIX OMOMOB CYIIH; BUACO(PHUIBMOB O CTPYKType COOOIIECTB, SKOCUCTEM U OHuocdepbl, MPUCTOCOOIEHHOCTH OPTaHU3MOB K Cpelie U JEHCTBUIO
9KOJIOTUYECKUX (PAKTOPOB; O TUIAX OMOTHYECKUX B3aMMOOTHOIICHUH; MOPTPETOB YUEHBIX — HKOJIOTOB U X OHOrpaduii.

Ilpakmuueckue pabomoi:

1. OueHka BnusiHUS TEMIEPATYphl BO3yXa Ha YEIOBEKa

2. AKBapuyM Kak MOJEIIb SIKOCUCTEMBI

3. CpaBHUTENbHAS XapAKTEPUCTUKA PUPOAHBIX H HAPYIIEHHBIX SKOCHCTEM
4. OnpezneneHye KayecTBa BOJbl BOJOEMA



OcHnosnble nonamus. Oxonocus. Ixonoeudeckuil gaxmop. DKonocuueckutl cnekmp 6uod. IKonozsuueckas 8aleHmuHocms 6udda. buonocuueckuil
onmumym. Buonozuueckuui neccumym. Cunsxonozus. Aymakonoaus. buomuueckue gpakmopel. Abuomuueckue gpaxmopwi. AnmponocenHuvle axkmopbi.
Oepanuuusarowue (mumumupyrowue) @axmopul. Illotikuromepmusie opeanusmol. I omotiomepmusie opearusmvl. Iepubuonmol. CmeHOOUOHMBL.
@omomponusm. DPomonepuoousm. Cpeodvt dcuznu. Ixonrocuueckas nuwia. Cumbdbuos. Koonepayua. Mymyanusm. Kommencanuzm. XuwHuuecmeo.
THapazumusm. Koukypenyus. Amencanuzm. Hetimpanusm. Ionynayus. Cmpykmypa nonyasayuu. buoeeoyenos. buoyenos. buonoeuueckoe coobujecmeo.
Okocucmema. Tpoguueckuii ypoeenv. Ilpodyyenmoi. Koncymenmoi. Pedyyenmul. Iuwesaa yenv. Iluwesas cemv. DKonozsuueckas Aupamuod.
buoceoxumuuecxuil yuxn. Aepoyenos. buocghepa. buomacca 3emnu. buonocuueckas npooykmuenocmo. JKusoe seujecmeo ouocghepui. Buewnss cpeoa.
Cykyeccus.

JdeMoHcTpanus.

Cxembl, TabnuIbl, (hparMeHTHI BUACO(PHIEMOB ¥ KOMITBIOTEPHBIX TIPOrpamMM: «IKOJOTHYECKUE (PAKTOPBI U UX BIUSHUEC HA OPTaHU3MBI,
«buonoruyeckune puTMbl», «MeKBHIOBbIE OTHOLIEHUS: TAPA3UTU3M, XUIIIHUYECTBO, KOHKYPEHIIUS, CUMONO03», «SIpyCHOCTb paCTUTEIHLHOTO
cooOriecTBay, «[lumieBrie 1ienu u ceTny, « IKoJoruuecKast mupamMuaa, «KpyropopoT BEmecTB U MpeBpaIEHUS SHEPTHH B IKOCUCTEME,
«DQxocucteMay, «Arposkocucremay, «buochepay, «Kpyrosopor yriepona B 6uochepe», «bruopaznoodpasue»,«l modanpHbie SKOIOTHUECKHE
npoOaembly, «IlocneacTBUs nesATEILHOCTH YeTIOBEKa B OKpyskarolei cpene. «buocdepa u uenoBek», «3anoBETHUKH U 3aka3HUKH Poccuny.

[ToBTOpEeHnue -8 yacon
Inanupyemble pe3yJbTaThl OCBOEHHUSI y4eOHOI0 NMpeAMeTa, Kypca

JInuHOCTHBIE pe3yIbTaThl 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl:
1) copMHUPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMaiore
KYJIBTYP, & TAK)KE Pa3TUIHBIX (OPM OOIIIECTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTa B TIOJIHUKYIBTYPHOM MHUPE;
2) copMHUPOBAHHOCTH OCHOB CaMOPA3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBHHU C O0II€UETOBEUECKUMH IIEHHOCTSAMU U HeajaMU TPaskJaHCKOTO
00111ecTBa; TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEITLHOM, TBOPYECKON M OTBETCTBEHHOM JCSITEIHHOCTH;
3) ToslepaHTHOE CO3HAHUE U TIOBEJICHHUE B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTh U CLIOCOOHOCTh BECTH JIUAJIOT C IPYTHMHU JIFOJbMH, JOCTUTaTh B HEM
B3aWMOIIOHHMAaHUSI, HAXOJANUTh OOIINE IEH U COTPYTHUYATH TSl UX TOCTHYKCHUS;
4) HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMM, AETbMHU MJIA/IIETO BO3PACTa, B3POCIBIMU B 00pa3oBaTeIbHOM, 0OIECTBEHHO MOJIE3HOH, yueOHO-
UCCIIEIOBATEIIHCKON, TIPOCKTHOM U APYTHX BUAAX JESITEIHHOCTH,
5) HpaBCTBEHHOE CO3HAHUE U MTOBE/IEHNE HA OCHOBE YCBOCHUS O0IIeYeNIOBEUECKUX [IEHHOCTEH;
6) TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHuUIO, B TOM YHCIIE CaMO00Opa30BaHUIO, Ha MPOTSXKEHUU BCEH KU3HU; CO3HATEIBHOE OTHOLLIEHUE K HETPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCHEIHONW MPOo(eCcCHOHATBHON U 00IIECTBEHHOH 1A TeIbHOCTH;
7) 3CTETHYECKOE OTHOLICHNE K MUPY, BKIIIOYast 3CTETHKY OBbITA, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHNH;
8) MpUHATHE U peaTH3alMI0 IEHHOCTEH 3I0pPOBOT0 U OE€3011aCHOTr0 00pasa )KU3HHU, MOTPEOHOCTH B (PU3NUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITHSIX
CIIOPTHUBHO-0370POBUTEIILHOM JIESITEIbHOCTHIO, HETTPHUATHE BPEAHBIX MPUBBIUCK: KyPEHUS, YITOTPEOICHHS AJIKOTOJIsl, HAPKOTHUKOB;



9) 6epexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PU3NUECKOMY H IICUXOJIOTHIECKOMY 3I0POBbIO, KaK COOCTBEHHOMY, TaK U JIPYTHX JIOJICH,
YMEHHUE OKa3bIBaTh [IEPBYIO IIOMOIIIb;
10) ocoznanHbIi BEIOOP OyayIiel mpodeccuu 1 BO3MOKHOCTEH peann3aii COOCTBEHHBIX )KU3HEHHBIX IJIAHOB;
OTHOILIEHHE K IPOPECCHOHATIBHOM 1eATEIbHOCTH KaK BO3MOXKHOCTH y4acTuUs B PEIIEHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIEHALIMOH AJIbHBIX
npooIieM;
11) chopMUpPOBaHHOCTH HKOJIOTUYECKOTO MBIIUIEHUS, TOHUMAHUS BIUSHUS COLMATIBbHO-?PKOHOMUYECKHX MPOLIECCOB HA COCTOSIHUE IPUPOJHOMN U
COLMAIIBHOW CPeIbl; TPUOOPETEHHE OTIBITA HKOJIOTO-HAPABICHHON AEATEIbHOCTH;
12) 0TBETCTBEHHOE OTHOIIEHUE K CO3JJaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOT'O MPUHATHUS LIEHHOCTEH ceMEeHON KU3HU.

MeTanpeaMeTHble pe3yJIbTAaThl 0CBOCHHS OCHOBHON 00pa30BaTe/IbHOI MPOrpaMMbI:
1) ymeHHe caMOCTOSATENIbHO ONPEAETATh LN ASATEIbHOCTH U COCTABIIATh IUIaHbI JESITEIbHOCTH; CAMOCTOSATENIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATH JACATEIBHOCTD; UCTIOIB30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXKEHUS TIOCTABIICHHBIX EJICH U pealn3ainy IIaHOB eI TeITbHOCTH;
BbIOMPATh YCHELIHbIE CTPATErHH B PA3JIMYHBIX CUTYaLUsX;
2) yMeHHe MPOAYKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATH B MPOLIECCE COBMECTHOM EATEIIEHOCTH, YUUTHIBATH MO3UIIUH IPYTUX YYACTHUKOB ACSTEILHOCTH,
3¢ dexTUBHO pazpenaTh KOHMIUKTHI;
3) BiajileHue HaBbIKAMU [103HABATEIbHOMN, Y4EOHO-UCCIEA0BATENbCKON U IPOEKTHOM 1€ATEIbHOCTH, HaBbIKAMU Pa3pelIeHus po0eM; criocOOHOCTb U
TOTOBHOCTb K CAMOCTOSITEIbHOMY IOMCKY METO/I0B PELICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMUHBIX METO/10B MIO3HAHMS;
4) TOTOBHOCTB ¥ CITOCOOHOCTD K CAaMOCTOSITENIbHOW MHPOPMAIIMOHHO-TTIO3HABATEIBHON JIEITETLHOCTH, BJIa/ICHIE HAaBBIKAMU TIOTYIECHHUST HEOOXOIMMOM
UH(OPMALIUU U3 CIOBApEN pa3HbIX THIIOB, YMEHHE OPUEHTUPOBATHCS B PA3TUYHBIX HCTOUHUKAX HHPOPMALIUU, KPUTHUECKH OLIEHUBATh U UHTEPIPETUPOBATH
UHPOPMALINIO, TIOTY4aeMYIO U3 PA3TUYHBIX HCTOYHUKOB,
5) yMeHHe UCTI0Nb30BaTh CpeiCTBA MH(OPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee - MKT) B pemieHr KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpTraHU3aIMOHHBIX 33/1a4 C COOJII0CHNEM TpeOOBaHNU H)PrOHOMUKH, TEXHUKH 0€301MacCHOCTH, THTHEHBI, PeCypcocOepekeHNs, IIPABOBBIX U 3THYECKUX HOPM,
HOpM MH(GOPMAITMOHHOM 0€30MaCHOCTH;
6) YMEHHE OTIpeNIeNATh Ha3HAueHHE U (PYHKIIUHU Pa3IMIHBIX COIMATBHBIX HHCTUTYTOB;
7) yMEHHE CaMOCTOSTENIbHO OLIEHUBATh U IPUHUMATH PELICHUs, ONPEIEIISAIONINE CTPATETUIO IOBEJCHHUS, C YUETOM TPaKAAHCKUX U HPABCTBEHHBIX
IICHHOCTEH;
8) BNajieHUE A3bIKOBBIMU CPEICTBAMH - YMEHHE SCHO, JIOTUYHO M TOYHO U3JaraTh CBOIO TOUKY 3PEHUS, HCIOIb30BATh a/IeKBATHBIE S3bIKOBBIE CPEJICTBA,
9) BiIazieHre HaBBIKAMU TTO3HABATEIHFHON pe(hIeKCHH KaK OCO3HAHHSI COBEPIIAEMBIX JIEHCTBUI M MBICIUTEIHHBIX MTPOIIECCOB, UX PE3YIHTaTOB U OCHOBAHUH,
IpaHUI] CBOETO 3HAHUS M HE3HAHMSI, HOBBIX ITO3HABATENILHBIX 3a/1a4 U CPEICTB UX JOCTHIKEHHS.

IIpenmeTHbIe pe3yJIbTaThbl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMBbI:

1) chopMupoBaHHOCTH CHCTEMBI 3HAHUI 00 00X OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX;

2) chOpMHUPOBAHHOCTh YMEHUH UCCIIE0BATh U aHAIM3UPOBATH OMOIOTUYECKUE OOBEKTHI U CUCTEMBI, OOBSICHATH 3aKOHOMEPHOCTH OMOJIOTUYECKUX
MPOLIECCOB U SBJICHUI; MPOTHO3UPOBATH MOCIEACTBHS 3HAUUMbIX OMOJIOTHYECKHUX UCCIIEJOBAHMIA;



3) BnajieHue YMEHUSMH BBIIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUI 00 OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX 3aKOHOMEPHOCTSX M 3aKOHAX, O IPOUCXOKICHUH
U CYIIHOCTH >KU3HH, INI00ATBHBIX U3MEHEHUSIX B Onocdepe; mMpoBepsITh BHIABUHYTHIE TUIIOTE3bI IKCIIEPUMEHTAIBHBIMU CPEJICTBAMU, POPMYITUPYS 1IEIIb
WCCIICJIOBAHHS,
4) BnajieHue METOJIJaMU CaMOCTOSITEIIbHOM MOCTAHOBKH OMOJIOTHYECKUX SKCIIEPUMEHTOB, ONKUCAHUs, aHATIN3a U OLIEHKH TJOCTOBEPHOCTH MOJTYYEHHOTO
pe3ynbTrara;
5) chopMUPOBAHHOCTH YOEKIECHHOCTH B HEOOXOAMMOCTH COOIIOACHUS STUYECKUX HOPM M 9KOJIOTHYECKHUX TPeOOBaHUM NP MPOBEICHUN OHOIOTHUYECKUX
HCCIICIOBAHU M.
BhInyCKHUK HAYy4YUTCH:

BBIJICTISITH CYIIICCTBCHHBIE MPU3HAKN OMOJIOTHYECKUX 00BEKTOB (BUAA, YKOCHCTEMBI, OMoc(ephl) U TPOIECCOB, XapaKTEPHBIX ISl COOOMIECTB KUBBIX
OpPTaHU3MOB;

apryMEeHTHPOBATh, IPUBOIUTH JIOKA3aTEILCTBA HEOOXOMMOCTH 3aIIUTHI OKPYKAIOIICH CPEJIbI;

apryMeHTHUPOBATh, IPUBOJUTH 10KA3aTEIbCTBA 3aBUCUMOCTH 3/I0POBbS YETIOBEKA OT COCTOSIHUS OKPY>KaIOIIEH Cpeibl;

OCYIIECTBIISATH KIACCH(PHUKAIUIO OMOJIOTHIECKIX 00BEKTOB HA OCHOBE OMPECIICHUS UX MPUHAIIICHKHOCTH K ONPEACTICHHON CUCTEMATUYECKOM
rpymre;

PacKpBIBAaTh POJIH OMOJIOTHH B MIPAKTHIECKON JACSITEILHOCTH JIFO/ICH; POIh OMOIOTHYECKUX OOBEKTOB B IPUPOJIC U )KU3HH YSIIOBEKA; 3HAUCHUE
OMOJOTUYECKOT0 Pa3HOOOpasusl sl COXpaHeHUs: Ouochepsr;

OOBSACHATH OOITHOCTH MPOMCXOKICHUS ¥ SBOJTIOIIMN OPTaHU3MOB HA OCHOBE COMOCTABIICHUSI OCOOCHHOCTEH UX CTPOCHHS U (DyHKITMOHUPOBAHWS;

OOBSACHSATH MEXaHU3MBI HACTIEACTBEHHOCTH U U3MEHUYNBOCTH, BOSHUKHOBEHUS IPUCIIOCOOICHHOCTH, MTPOIIECC BUA000pa30BaHUS;

pa3IUYATHIIO BHEITHEMY BHJY, CXeMaM U OTIMCAHUSM PeaIbHBIC OMOIOTHYECKHUE O0BEKTHI MM UX N300paKeHUS, BBISIBIISISI OTIIMYUTEIIBHBIC PU3HAKH
OMOJOTHYEeCKHX 00BEKTOB;

CpPaBHHBATh OMOJIOTHYECKUE OOBEKTHI, TIPOIECCHI; AeTIaTh BBIBOBI 1 YMO3aKIIFOUCHHUS HA OCHOBE CPaBHEHHUS;

yCTaHABIMBATh B3aMMOCBS3H MEXKIY OCOOCHHOCTSIMU CTPOCHHS U (PYHKIIMSIMU OPTaHOB U CUCTEM OPTaHOB;

UCTIOJTb30BaTh METO bl OMOJIOTUIECKON HAyKH:HAOIIOaTh M OMUCHIBATH OMOJIOTHYECKHE OOBEKTHI H MPOIIECCHI; CTABUTH OMOJIOTHICCKHE
IKCIIEPUMEHTHI U OOBSICHATH UX PE3YIIbTATHI;

3HATh U apTyMEHTHPOBATH OCHOBHEIC MPaBWJIa MOBEACHUS B IPUPOJIC; AaHATTU3UPOBATh U OIICHUBATH MTOCIIEACTBHS JISATEIIHHOCTH YeIOBEKa B
pUpOJIE;

OITMCHIBAThH M MCITOJIB30BATh MTPUEMBI BRIPAIIIMBAHKS H PA3MHOXKEHUS KYJIBTYPHBIX PACTCHUN U JIOMAIITHUX )KHBOTHBIX, YXO/a 32 HUMH B
arpoIeHo3ax;

HaXOJWTh B YI€OHOM, HAYIHO-TIOMYJISIPHOM JInTeparype, MHTepHET-pecypcax HHPOPMAIIHIO O KHBOU MPUPOJIe, OPOPMIIATE e B BUIC MUChMEHHBIX
COO0O0IIeHNH, T0KIaI0B, pedepaTos;

3HATh ¥ COOIIOATh TIpaBuiIa paboThl B KAOMHETE OMOIOTHH.
BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

HOHUMAmMb 3K0I02uYecKue npodiemvl, 603HUKAIOWUE 8 YCIIOBUAX HEPAYUOHATILHO20 NPUPOOONOIb30BAHUSA, U NYMU PeUleHUs 9IUX npooiem,

AHATU3UPOBATD U OYEHUBAMD YeTlesble U CMBICL08ble YCMAHOBKU 8 CBOUX 0eUCMBUAX U NOCMYNKAX N0 OMHOWEHUIO K 300P08bI0 CB0EMY U
OKDYHCAIOUIUX, NOCTEOCMBUS BIUAHUSL PAKMOPO8 PUCKA HA 300pP08be 4eN08eKd;



HAxXoo0ums UHGOpMayuio no 60NPocam oobuell GUOI02UU 8 HAYYHO-NONYIAPHOL TUmepamype, CReyuaiu3upO8aHHblX OUOIOSULECKUX CLOBAPSIX,
cnpasounuxax, Mnmeprnem pecypcax, aHaiu3upo8ams U OYeHusams ee, nepesooums U3z 00HOU Gopmul 8 Opyeyro;

OpUEHMUPOBAMBCSL 8 CUCEME MOPATbHBIX HOPM U YEeHHOCMEl N0 OMHOULEHUIO K 00beKMAaM HCUBOU NPUPOObL, COOCMBEHHOMY 300POBbI0 U 300POBbIO
Opyaux arooell (NPU3HAaHue 8blCOKOU YEHHOCMU JCUSHU B0 8CEX ee NPOSBLEHUSX, IKOIOSULECKOe COZHAHUE, IMOYUOHANbHO-YEHHOCIHOE OMHOWEHUE K
00beKMam AHCUBOU NPUPOODL);

€030a6amv cOOCMBEHHbIE NUCbMEHHbLE U YCIHbLE COOOWEHUS O COBPEMEHHBIX NPODIeMax 68 001acmu OUoL02UU U OXPAHbl OKpYHcaloujell cpedbl Ha
OCHOB8€ HECKONbKUX UCTNOYHUKO8 UHPOPMAYUU, CONPOBOHNCOAMD 8bICMYNIEHUE Npe3eHmayuel, Y4umvledas 0COOeHHOCMU ayOUmopuu C8ePCmMHUKO8;

pabomamp 6 2pynne ceepCmHUKO8 NPU peuleHuy NO3HABAMENbHbIX 3A0ad CESI3AHHBIX C MeOPeMUYeCKUMU U NPAKMUYeCKUMU npodiemamu 6 ooracmu
MONEKYIAPHOU OUONI02UU, 2eHEMUKU, IKOIO2UU, OUOMEXHON02UU, MEOUYUHBL U OXPAHbI OKPYIHCcaloujell cpeobl, NIAHUPOBAMb COBMECIHYIO 0esmelbHOCb,
VUUMBLBAMb MHEHUE OKPYICAIOWUX U AOEKBAMHO OYEHUBAMb COOCMBEHHDIL 8KIAO 8 0esTMeNbHOCHb PYNNbL.

Kputepun u HOpMBI OlleHKHU 3HAHUH 00YYAIOIMXCSI

O1nieHNBaHUE YCTHOTO OTBETA YYaIUXCsl

Ormertka "5" cTaBuTCS B Cllydae:

1. 3HaHus, MOHUMaHMSL, TIIYOHMHBI YCBOCHUS 00YJarOIIUMCsI BCEro 00bEéMa MpOorpaMMHOTO MaTepHraia.

2. YMeHus BBIJENATH IJ1aBHbIE MOJIOKEHHSI B M3yY€HHOM MaTepuase, Ha OCHOBaHUH (PaKTOB M MPUMEPOB 00001IaTh, A€TaTh BHIBO/IbI, YCTAHABIMBATh
MEXITPEIMETHBIE U BHYTPUIIPEIMETHBIEC CBS3H, TBOPUYECKH MPUMEHSET ITOTydYeHHBIE 3HAHUS B HE3HAKOMOW CUTYAIIHH.

3. OtcyTcTBHE OMMOOK U HETOUETOB IPU BOCIIPOU3BEACHNN U3YYEHHOT0 MaTepuala, IpH YCTHBIX OTBETaX YCTPAaHEHHE OTJENIbHBIX HETOUHOCTEH ¢
MOMOIIBIO JOMOJHUTENIBHBIX BOIPOCOB YUUTENs, COOJIIO/IEHUE KYIbTYpPhl YCTHON pPEeyHu.

Otmertka "4":

1. 3HaHMe Bcero U3y4e€HHOTO MPOTPaMMHOTO MaTepuasa.

2. YMeHu# BBIJENATH IT1aBHbIE OJIOXKEHNS B U3yUYCHHOM MaTepuaie, Ha OCHOBaHUM ()aKTOB U PUMEPOB 0000111aTh, AeIaTh BEIBObI, YCTAaHABINBATh
BHYTPHIIPEIMETHBIE CBS3H, IPUMEHSTD MOJTyYCHHBIC 3HAHUS HA TIPAKTHKE.

3. He3naunrenbHble (HErpyOble) OMMOKHN U HETOUETHI PU BOCIIPOU3BEACHNN U3yUEHHOT0 MaTepuaa, CoO0eHNEe OCHOBHBIX MPaBUII KYJIBTYpbl YCTHOU
peun.

Otmetka "3" (ypoBEeHb PEACTABIECHUN, COUETAIOIINXCS C IIEMEHTAMU HaYYHBIX MIOHSATUI):

1. 3HaHue U ycBOEHHME MaTepHralla Ha YpOBHE MUHUMAJIbHBIX TPeOOBaHUI MpOrpamMMBbl, 3aTPYAHEHHUE IPU CAMOCTOSITEIbHOM BOCIIPOU3BE/ICHNUH,
HE00XO0IMMOCTh HE3HAYUTEIHHOM MOMOIIM MpernojaBaTess.

2. YMmenue paboTaTh Ha ypOBHE BOCIIPOU3BECHUS, 3aTPyIHEHUS TIPU OTBETaX HA BUIOU3MEHEHHBIE BOIPOCHI.

3. Hanuuue rpy6oii ommOKy, HECKOJIBKUX HErpyOBIX MPH BOCIIPOU3BEICHIH N3YUEHHOIO MaTepHaja, He3HAaUUTEIbHOE HECOOI0IEHHE OCHOBHBIX MPaBUII
KYJBTYPBl YCTHOH pEyH.

OrMmetka "2":

1. 3HaHMe 1 yCBOEGHUE MaTepHaa Ha ypOBHE HUKE MUHUMAJIbHBIX TPEOOBAaHUI TPOrpaMMBbl, OT/IENIbHbIE IPEICTaBICHU 00 U3yUYEHHOM MaTepuaile.
2. OTcyTcTBUE YMEHHM paboTaTh HA yPOBHE BOCIIPOM3BECHHUS, 3aTPYIHEHHS IIPH OTBETAX HA CTAHAAPTHBIE BOIPOCHI.

3. Hanuume HECKOMBKUX TPYOBIX OMTMOOK, OOIBIIIOTO0 YKcIa HETPYOBbIX MPU BOCIIPOU3BEICHUN U3yYEHHOTO MaTepHaia, 3HAYUUTEIIbHOE HECOOI0ICHIE




OCHOBHBIX IIPaBUJI KYJITYPBI YCTHOU pedH.

OlieHKa BBINOJHEHHUS MPAKTUYECKUX (J1a00paTOPHEIX) paboT
OtmeTtka "5" cTaBUTCS, €CIM YUCHUK:
1) npaBUJIBHO OIIpENENHI LENIb OIbITA;
2) BBINOJIHWI pabOTy B IOJHOM 00beMe C COOII0/IeHHEM HEOOXOJMMOM MOCIE0BaTEIbHOCTH MPOBEACHUS ONBITOB U U3MEPEHHIA;
3) caMOCTOSITEILHO M pallMOHAIBFHO BBIOPA U MOJATOTOBMII JUIs OTIBITa HEOOXO0IMMOE 000PYAOBaHHE, BCE OMBITHI IPOBEI B YCIOBUSAX U PEKUMAX,
o0ecrevynBaroIIuX NOTy4eHHe Pe3yIbTaTOB U BHIBOJOB C HAMOOJBIIEH TOYHOCTHIO;
4) Hay4HO IPaMOTHO, JJOTHYHO OIMKCA HAOIIOICHUS U CPOPMYITUPOBAT BBIBOBI U3 OMBITA. B mpecTaBIeHHOM OTYeTe MPABHILHO U aKKYPAaTHO BBITTIOTHILT
BCE 3aIMCH, Ta0JIHIIbI, PUCYHKH, TPa(UKH, BBIYUCICHUS U CIIENIall BBIBOIbL;
5) IpoSBISET OPraHU3aNMOHHO-TPYAOBEIC YMEHUS (IOAAeP)KUBACT YHCTOTY pabovero MecTa ¥ IMOpsIOK Ha CTOJIEC, SKOHOMHO UCTIOIb3YET PacXOTHbBIE
MaTepHuabl).
7) SKCIIEPUMEHT OCYIIECTBIISCT 110 IJIAHY C YI€TOM TEXHUKH O€30TIaCHOCTH | MPaBWII PabOTHI C MaTepUaIaMU U 000PYIOBAHUEM.
OtmeTtka "4" cTaBUTCS, €ClTU YYEHHUK BBIMOJIHII TpeOoBaHUs K olieHke "5", HO:
1. OIBIT MPOBOAMII B YCIIOBUSIX, HE 00ECTIEUMBAIOIIUX TOCTATOYHON TOUHOCTH U3MEPEHUM;
2. uiu OBLIO IOMYIIEHO JABAa-TPH HEI0UEeTa;
3. unu He 6osee 0HOM HerpyOoi OMMOKH M OJJHOTO HE0YETa,
4.
5.

WM SKCIIEPUMEHT IIPOBEJIEH HE MOIHOCTBIO;

WIM B OIMCAaHUM HAOJIIO/IEHUH U3 OIbITa JOIMYCTHJI HETOYHOCTH, BBIBOJIbI C/I€J1aJl HETIOIHbIE.
Ormetka "3" cTaBUTCS, €CIIU YUCHHUK:
1. mpaBUJIBHO OIPENEIHI 1IeJIb ONbITA; padOTy BBIMIOJIHAET IPABUILHO HE MEHEE YEM HAlOJIOBHUHY, OJHAKO 0ObEM BHIMOJHEHHON YaCcTH TaKOB, YTO
MO3BOJISIET NOJIYYUTh PABUIIbHbIE PE3YIbTAThl U BBIBOJIBI [0 OCHOBHBIM, IPUHIMITMATIBHO BaKHBIM 33/1a4aM palboThI;
2. uny moa0op 000pyIOBaHMsl, 00BEKTOB, MATEPHAIIOB, a TAKKE PAOOTHI 110 HAYAITY OIBITA ITPOBEJI C TTIOMOIIBIO YUUTENS; WIH B XOJI€ TIPOBEICHUS OIbITA U
U3MepeHuil ObLIM JOMYIIEHB! ONIMOKK B ONTMCAHUU HAOII0IeHUH, (POpPMYITHMPOBAHNUYN BHIBOJIOB,;
3. OIBIT MPOBOJIMIICS B HEPAIIMOHATIBHBIX YCIIOBHUSX, YTO MPHUBEIIO K OTYYEHHUIO PE3YIbTATOB C OONbIIEH NOTPEIIHOCTHIO; MU B OTYETE OBLIN IOMYLICHBI B
o01ielt CI0KHOCTH He OoJiee IByX OLIMOOK (B 3aMUCAX €AMHUL, U3MEPEHUAX, B BRIYUCICHUSIX, rpaduKax, Tabaumnax, cxeMax, 1 T.1.) He IPUHLIUIHAIBEHOTO
JUIsL TaHHOW paboThl XapakTepa, HO MOBIUSABIINX Ha PE3YJIbTaT BHIMOIHEHHUS,
4. nomyckaet rpyOyIo olMOKy B X0JI€ dKCIIepUMeHTa (B 00bsICHEHHH, B 0hOpMIIEHUHU pabOTHI, B COOIIOIEHUH MTPABHII TEXHUKH 0€30M1acCHOCTH MpHU paboTe ¢
MaTepuaiamMu U 000py0BaHHEM), KOTOpast UCIIPABIIAETCS O TPEOOBAHUIO YUUTEIIS.
OtmeTka "2" cTaBUTCS, €CIIU YUCHHUK:
1. He ompenenauI CaMOCTOSTENILHO 1IJTb OTBITA; BBITOJIHUI pabOTy HE MOJTHOCTHIO, HE TIOJATOTOBHII HY>KHOE 000pYyA0BaHUE U 0O0BEM BBIITOJIHEHHON 4acTH
paboThI HE IO3BOJISIET CAETATh IPABUIBHBIX BHIBOOB;
2. WIN ONBIThI, U3MEPEHUS, BBIUNCIIEHUS, HAOIIOJEHNUS IPOU3BOIMIINCH HEMTPABUIIBHO;
3. unu B Xo/ie paboTHI M B 0TYETE OOHAPYKMINCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUCHHBIE B TPEOOBaHUAX K OIeHKe "3";



4. nomyckaert niBe (1 6osee) rpyObie OMMOKHM B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHUH, B OPOPMIICHUN paObOTHI, B COOIIOACHNH MPABUII TEXHUKU 0€3011acHOCTH
npu paboTe ¢ BemecTBaMH U 000pyI0BaHHEM, KOTOPbIE HE MOXET HCIIPAaBUTh JaXKe M0 TPEOOBAHUIO YUUTEIIS.

O1eHKa caMOCTOATENbHbIX TUCbMEHHbBIX PaboT
OtmeTtka "5" cTaBUTCS, €CIIU YUCHUK:
1. BeITIONTHIIT paboTy 6€3 OmnuOOK U HEJOUETOB;
2) nomycTui He O0Jee OJJHOTO HEeloueTa.
Otmetka "4" cTaBUTCS, €CIIM YUEHUK BBIITOJHII PabOTy NOJHOCTBIO, HO JIOMYCTUII B HEHl:
1. He Gosiee 0JTHOM HETrpyOOI OMMOKHU M OAHOTO HEIOYETa;
2. wiu He 6oJee ABYX HE104ETOB.
Otmetka "3" cTaBHUTCS, €CIM YUEHUK MPABUIIBHO BBITIOIHUI HE MeHee 2/3 paboThl MITH TOTTYCTHII:
1. He Gonee ABYX TPyObIX OMINOOK;
2. win He Oosee oJHOU TPYOOH 1 OTHOM HErpyOOi OIMMOKK M OHOTO HEJ0YEeTa;
3. unu He 6osee ABYX-TPeX HErpyObIX OMIHOOK;
4.
5.

WIN OJTHOW HEerpyOoil OIMOKY U TPeX HEJTO0YETOB;

WIN TIpU OTCYTCTBMHU OLIMOOK, HO MPH HATUYMH YETHIPEX-IISATH HEA0UYETOB.
OtmeTtka "2" cTaBUTCS, €CIU YUCHHUK:
1. TOMYCTHII YUCIIO OMIMOOK U HEI0UETOB PEBOCXOIAIIEee HOPMY, IPU KOTOPOI MOXKET ObITh BbICTaBJIEHA OlleHKa "3";
2. WM €CU MPABUIIHLHO BBIMOJIHWII MEHEE MOJIOBUHBI paOOTHI.

Or11eHKa TECTOBBIX paboT
TecTsbl, coCTOSIIIIME U3 TISITH BOITPOCOB MOKHO HUCIIOIB30BATH MOCIE U3YUCHUSI KaXA0ro Matepuana (ypoka). [Ipu orieHnBaHUH UCTIONB3YETCs CeaYIoast
1IKaja JJis TeCTa U3 MSTH BOIPOCOB:

* HET OINOOK — OLIEHKA «5»;
* 0JlHa OIIMOKA - OLIEHKA «4»;
* JIB€ OIINOKU — OIICHKA «3»;
*TpU OLIMOKU—OIIEHKA «2».

lesieBble NPUOPUTETHI BOCUTAHUS
1.®opMupoBaHUE BCECTOPOHHEE U TAPMOHUYHO PA3BUTOM, OOIIECTBEHHO aKTUBHOM, TyXOBHO OOTaTON JTMYHOCTH.
2.JIyXOBHOCTb 4Y€pThl HPABCTBEHHOCTU. DCTETUUECKOE, ITHUECKOE, TPAKIAHCKOE BOCITUTAHUE
3.DcreTndeckue 4yBCTBA MMOJ] BIUSHUEM OOIICHHS ¢ TPUPOION U CBsI3aHHAsI ¢ 9TUM JIt000Bh K PonnHe



4.popMupoBaHre yYMEHHA M HAaBBIKOB OCYILECTBIIATH MPO(ECCHOHAIBHYIO OPHUEHTAIMIO IIKOJBHUKOB C Y4E€TOM HMX CKIOHHOCTEH M BO3MOXHOCTEH,
5.BbIpa0aThIBaTh MPAaBUIIBHOE OTHOILEHHUE K IIPUPOJIE,

6.0CYIIECTBIISATh ICTETUUYECKOE M HPAaBCTBEHHOE BOCIUTAHUE YUAIIUXCS, IEPEBOUTH 3HAHHS B YOSKJICHHS 1 OKa3bIBaTh, BO3/ICHCTBHE HE TOJIBKO Ha PazyM,
HO U Ha YyBCTBA.

7.@opMHUpOBaHUE BCECTOPOHHEE U TAPMOHHYHO PA3BUTOM, OOIIECTBEHHO aKTHBHOM, TyXOBHO OOTaToil TMYHOCTH

TEMATHYECKOE INTAHUPOBAHME (11 ki)

Ne HaumeHnoBaHue pa3ziesnoB 1 TeM Komnuec | IlnanoBsie DakTU4YeCKHEe CPOKU
YPOKO TBO CPOKH (w/mmmu KOoppeKIus)
B 4acoB MPOXOXKICHH
s TEMBI
Pasnen 1. OBomonus
I'maBa 1.CBuaerennscTBa DBOMIOLUNA-S . 5
1 BBoaHbIi nHCTpYKTaX. BO3HUKHOBEHNE U pa3BUTHE IBOJIIOLIMOHHON OMOJIOTUU 1 4.09
2 MoJeKysIsIpHBIE CBHJIETEIILCTBA YBOJIIOIIUHT 1 5.09
3 Mopdonoruueckne u SMOPHOIOTUIECKHIE CBUIETEIHCTBA HBOIIOIINH 1 11.09
4 [TaneonTonornyeckue u Guoreorpaduueckre CBUIETENHCTBA IBOIIOLNUN 1 12.09
5 O6o06maromuii ypok mo teme: CBUIETEIHLCTBA IBOJIONNAN 1 18.09
I'maBa 2.®akTops! SBOTIONNH -16 4 16
6 ITonynsmuonHas cTpykTypa Buna. Bun. Kputepuu Buaa. [lomymsiuyst 1 19.09
7 JLp.Nel «Mopdonorrnaeckue 0COOCHHOCTH PACTEHUN Pa3TUIHBIX BUIOBY 1 25.09
8 HacneacTBeHHass M3MEHUYMBOCTH — UCXOJHBIA MaTepHall JIsl SBOJIIOIIUI 1 26.09
9 HacneactBeHHass M3MEHYMBOCTH — HCXOAHBINA MaTepHall JUIsl 3BOJIIOIUU Poiib 1 2.10
M3MEHYHMBOCTH B HBOJIIOIIMOHHOM IPOIIECcCe
10 JL.p.Ne2 «I3MeHYHMBOCTh OpPTraHU3MOBY 1 3.10
11 HanpasieHnHsle U ciayvaiiHble H3MEHEHHsI TeHO(OH/IOB B PsTy MOKOJICHUN 1 16.10
12 @®opMBbI eCTECTBEHHOT0 0TOOpa B MOMySAIUAX. JBrKyImid oT6op, 1 17.10
CTaOMIIM3UPYIOMUNA 0TOOP
13 @DopMBbI €CTECTBEHHOT0 0TOOpa B MONYJSAIUAX . IM3pynTUBHBINA 0TOOD, OJIOBOI 1 23.10
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otbop.

14 Bo3nukHOBeHHE aanTanuii B pe3yabTaTe eCTeCTBEHHOTO 0TOOpA. 1 24.10
[TokpoBuTenbcTBeHHAs: OKpacka. [Ipenocreperaromnas okpacka

15 BosHukHOBEHHE aganTanuii B pe3yibTare ecTecTBeHHOro otoopa. [logpaxkaromas 1 30.10
okpacka. Apomopdo3. Unnoamanranus. buonorudeckuit mporpecc.

16 JI/p Ne3. [Tprcnoco01eHHOCTh OpraHnu3Ma K cpejie 0OuTaHusl. 1 31.10

17 Bunoob6pazoBanue : reorpaduueckoe BUI000pa3oBaHUE, IKOJIOTHIECKOE 1 6.11
BH1000pa3oBaHue

18 Bunoob6pazoBanue. [Ipsmblie HAOMIOACHUS ITPOIIECCa IBOTIOIUH 1 7.11

19 MakposBonronus. 1 13.11

20 MUKpO3BOITIOIHS 1 14.11

21 KontponbHas padota mo teme: @aKTOpbI SBOTIOLHI 1 27.11

I'naBa 3. Bo3HUKHOBEHHE M pa3BUTHE KU3HU Ha 3emiie.-10 u 10

22 CoBpeMeHHbIE NPEACTABICHUS O BOSHUKHOBEHUH )KM3HU. AOUOreHes. 1 28.11

23 CoBpeMeHHBIE PEACTABIEHUS O BOSHUKHOBEHMH KHU3HU. buorenes. 1 4.12

24 OCHOBHBIE 3Tallbl pa3BUTHS KU3HU .I'eoxpoHosiorus. I'moGanbHbIe KaTaCTPOPBHI. 1 5.12

25 PasButne xu3Hu B kpunto3oe. IlepBble cienpl )kM3HU Ha 3emiie 1 11.12

26 PazButue xxu3Hu B najgeo3zoe. OCHOBHbIE apoMOP(}O3bI B HIBOJIIOIUK PaCTEHUH U 1 12.12
YKHBOTHBIX. DBOJIIONIUS pacTeHNUH. BO3HUKHOBEHHE TTO3BOHOYHBIX

27 Pa3BuTHe )U3HU B M€3030€ 1 18.12

28 Pa3BuTHe )U3HU B KaliHO30€ 1 19.12

29 MHorooOpa3ue OpraHn4eckoro Mupa. 1 25.12

30 MHuoroo6pasue opranndeckoro Mupa. CucreMaTuka 1 26.12

31 O00o0maromuii ypok 1o reMe «Bo3HUKHOBEHNE U Pa3BUTHE KU3HU Ha 3eMIIE» 1 8.01

I'maBa 4. [IponcxoxaeHue 4emoBeka-6 4 6 9.01

32 [Toyto)keHME YeTTOBeKa B CUCTEME KUBOTO MHPa 1 15.01

33 IIpenku uenoseka: aBctpasnionuteku. Ilepsrie npeacrasurenu pona Homo: Yenosex 1 16.01
yMelbii, YernoBek npsaMoXOoIInii

34 ITosBnenne Yenoseka pazymHoro. Heanaepranbckuil uenosek. Yenosek 1 22.01
COBPEMEHHOTO THUTIA.

35 @DakTopbI SBOJIIOLIUY YesIOBeKa. buonmornueckue GpakTopbl 3BONIONNHN YETOBEKa. 1 23.01
CounanpHble (JaKTOPHI HBONIOLUH YETOBEKA.

36 DBOJIIOLIMU COBPEMEHHOT'0 YeoBeKa . YeaoBeuecKkre pacel 1 29.01
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37 KontposbHas padota o teme: [IporcxoxaeHue yemoBeka 1 30.01
Pasnen 2.0kocuctema
I'maa 5. Opranu3msl U OKpy»Karomias cpena -13 u 13
38 B3aumooTHomeHus opranusma u cpena. [IpucnocobieHHOCTh OpraHu3mMa 1 5.02
39 ITP Nel « OneHka BIMSTHUS TEMITEpaTyphl BO3yXa Ha YeJIOBEKa 1 6.02
40 [Tonynsmus B 3KocHCTEME. 1 12.02
41 .DKOJIOTHYECKasi HUILIa MEXBHUI0BbIE OTHOLICHUS 1 13.02
42 MeXBUIOBBIE OTHOLIIEHUS 1 26.02
43 Coo011ecTBa U 9KOCUCTEMBI 1 27.02
44 Tpodudeckue ceTu. 1 4.03
45 Tpoduueckue ceTr 1 SKOJIOTMUESCKUE TUPAMHUIBI 1 5.03
46 DKOCHCTEMA: YCTOMYMBOCTh U IUHAMUKA. 1 11.03
47 Oxkocucrema: Cykueccus. 1 12.03
48 ITP Ne2 AxBapuyM Kak MOJEIb SKOCHCTEMBI 1 18.03
49 Buonienos3 u OuoreoreHos 1 19.03
50 Briusiaue yenoBeka Ha YKOCUCTEMBI. ATPOIKOCUCTEMBI 1 25.03
I'naBa 6. buocdepa -5u 5
o1 buocdepa u 61omel 1 26.03
52 JKuBoe BemecTBo 1 OMOreOXMMHUYECKHE KPYTOBOPOTHI B Orocdepe 1 1.04
53 buocdepa n yenoBek. KoHuenmus ycToiunuBoro pa3BuTHs. 1 2.04
o4 ITPNe3 « CpaBHHTENbHAS XapaKTEPUCTUKA MPUPOAHBIX U HAPYIIEHHBIX SKOCHCTEM» 1 15.04
55 KontposnbHas pabota no teme: «buocdepa» 1 16.04
I'maBa 7. buonorndyeckne OCHOBBI OXPaHbl IPUPOABI - SU S)
56 OxpaHa BUA0B U NONYJIALNUNA. Bo3MOXKHbBIE IPUYMHBI BBIMAPaHUS BUI0B U 1 22.04
MTONYJISIIHAMN.
57 OxpaHa 3KoCHUCTEM 1 23.04
58 buonornyecknii MOHUTOPUHT 1 29.04
59 ITPNe4 OmpenienieHre KadecTBa BOJIBI BOJIOEMA 1 30.04
60 O6o06u1aromuit ypok no Teme: buosornueckue OCHOBBI OXpaHbl IPUPOJIBI 1 6.05
IToBTopenue — 24y IloaroroBka k EI'D 2
61 Pemrenue nuronornyeckux 3agau 1 7.05
62 Pemtenne regerndecknx 3amay 1 13.05
63-68 | PesepBHBIC Yachl 6

12




Ka.neﬂ)lapno- TEMATHYECCKOEC IVIAHUPOBAHUE

Nerm\m | lata Tema ypoka YV ]I K ypOKy WK TEME
wiaH | GaxT
1 Beenenne dopmupoBaHue y4eOHO-TIO3HABATEILHOTO HHTEpeca K HOBOMY
Marepuany
Pasznen 1. Kinerka- eqmHHIA KHBOTO.
I'napa 1. XuMuuecKHid cOCTaB KJIETKH
11 Heoprannueckue coefMHEHUs KIETKH. MOHUMAaHHE PA3IMYU MEXY UCXOTHBIMU (DaKTaMU U THIIOTE3aMU IS
UX OOBSICHEHHUS, OBJIAJICHIUE YHUBEPCATBbHBIMU YU€OHBIMU JICHUCTBUSIMU
Ha MpUMepax TUIOTe3 AJisi O0BSICHEHHS U3BECTHBIX (PAKTOB
1.2 Vraeponnl. pa3BUTHE MOHOJOTUYECKON U AUATIOTMYECKON peuH, yMEHHUs BbIpakaTh
CBOM MBICIIA U CTTOCOOHOCTH BBICTYIITUBATh COOECETHUKA, TOHUMATh
€ro TOUKY 3pEHHUs], PU3HABATh IPABO JIPYroro 4elioBeKa Ha HHOE
MHEHHE
1.3 Jlumu et CaMOCTOSITEJIbHO KOHTPOJIUPOBATh CBOE BPEMS, aJIEeKBATHO OILIEHUBATH
MPaBUILHOCTH CBOMX JIEHCTBUI, BHOCUTh KOPPEKTHBBI
1.4 benku. CtpoeHue 6enkoB.
1.5 OyHKIIUKA OEITKOB OBnasieHe yMEHUEM U HaBBIKAMH ITOCTAHOBKE OMOJIOTHYECKUX
AKCIIEPUMEHTOB U O0BSICHEHHE UX PE3YIbTATOB
1.6 JlaGopaTopHnas pa6ota Nel. AKTUBHOCTH YMEHHUEM BBIJICISITH CYIIECTBEHHBIC TPU3HAKN HYKJICMHOBBIX KHUCIIOT,

dbepMeHTa Karanasbl B dKUBOTHBIX U

yCTaHaBJIMBATh B3aUMOCBs3el cTpoeHus u ¢yHkuuid moaexkyn JJHK 1
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PaCTUTCIIbHBIX TKaHAX .

PHK B xietke
MOHOJIOTHUYECKON

1.7 HykienHoBbIE KHUCTOTHI. OBnaseHre yMEeHHE YCTaHABIMBATh B3aUMOCBS3€H CTPOCHUS U
¢bynkuunit monekyn AT B kieTke
1.8 AT® u apyrue opraHM4ecKue COeTUHCHHS
B KJIETKE
I'naBa 2. Ctpykrypa n QyHKUUM KJIETKH
2.9 Knerka- anemeHTapHasl eIMHUIIA KUBOTO OgajeHre yMeHNE YCTaHABIMBATH B3aUMOCBS3EH CTPOCHUS U
GyHKIMI OpraHOUI0B KIETKU
aHAJTM3UPOBATh U TiepepadaThIBaTh NOTYYCHHYIO HH(OPMAIIHIO B
COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMu
2.10 [Tna3zmatudeckas MmemOpana CaMOCTOSITENIbHO KOHTPOJIUPOBATH CBOE BPEMs, aJICKBATHO OIICHUBATH
MPABUJIBHOCTh CBOUX JIEHCTBUI, BHOCUTh KOPPEKTHBBI
211 [{uTonnazma. OBnaseHre yMEeHHE YCTaHABIMBATh B3aUMOCBS3EH CTPOCHUS U
(GyHKIMH OPraHOWIOB KIETKH
aHAIM3UPOBATh U NepepadaThiBaTh MOMYyYEHHYIO HH(POPMAIIHIO B
COOTBETCTBUH C IOCTABJICHHBIMH 33/1a9aMHU
2.12 JlaGopatopHast pabota Ne2. I[lnazmonus u
JIETTIA3MOJTN3 B KJIETKAX KOXKHIIBI JTyKa.
2.13 MemOpaHHBIE OpTraHOUbI KIETKU CaMocTOATeIHbHO KOHTPOJIUPOBATH CBOE BPEeMs, aJleKBaTHO OIEHUBATh
MIPABWJILHOCTHh CBOUX JICHCTBUH, BHOCUTH KOPPEKTHBBI
2.14 Sapo
2.15 [TpokapuoThl ¥ 3yKapHOTHI
2.16 Jlaboparopuass pabora Ne3. Crpoenue
pacCTUTENBHOW, JKWBOTHOH, TPUOHOW W
OaKTepHaIbHON KJIETOK 10T MUKPOCKOIIOM.
I'naBa 3. O0ecneyeHue KJIETOK JHepruei
3.17 OO0OMeH BelIeCTB
3.18 ®otocunTtes.IIpeobpazoBanue sHeprun | OBnajieHue YMEHHUEM BBIJEIATh CYILIECTBEHHbIE TPU3HAKH
CBETa B DHEPTUIO0 XUMUYECKHUX CBSI3EH TUTACTHYECKOTO U YHEPTEeTHUECKOTo 0OMeHa
pa3BUTHE
3.19 CgetoBas u TeMHOBas (pa3bl POTOCHHTE3A MMOHUMaHHUE Pa3IuINil MEXTy UCXOTHBIMHU (haKTaMH M TUTIOTE3aMH IS

uX OOBSICHEHUS, OBJIaJICHHE YHUBEPCATbHBIMH YU€OHBIMH JICHCTBUAMU
Ha NIpUMepax THnoTe3 it 00bsICHEHHs U3BECTHBIX (PaKTOB
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3.20

OObecrieueHne KIETOK JHEPruUed 3a cyer
OKHCJIEHUSI OpraHWYeCKUX BelIecTB 0e3
y4JacTus KHCIopoaa

pa3BUTHE MOHOJIOTUYECKON U AUAIIOTMYECKON pedH, YMEHHUs BbIpaXKaTh
CBOM MBICJIM U CIIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, [IOHUMATh
€ro TOYKY 3pEHHs], IPU3HABATH IIPABO JPYroro 4eJioBeKa Ha MHOE
MHEHHUE

3.21 buonoruueckoe OKHCIEHHME IPU Y4YaCTHM | pa3BUTHE MOHOJOTMYECKOM M IMAJIOIMYECKON peuH, yMEHUS BbIpakaTh
KHCJIOpOAa CBOM MBICIIM U CIIOCOOHOCTH BBICIYLIMBATh COOECETHUKA, [IOHUMATh
€ro TOUKY 3p€Hus, IPU3HABATh [IPABO IPYroro 4ejloBeKa Ha HHOE
MHEHHE
I'naBa 4. Hacneacreennass nngopmanus
U peajm3anus eé B KJIeTKe.
4.22 ['enetnueckast uandopmarys. Y 1BOeHHE (dbopMEpoBaHNE YMEHHI BOCIIPHHUMATh, IIEpepadaThIBaTh U
JHK. HpeIbsBIATh UHOOPMALHIO B CJIOBECHOM, 00pa3HON, CUMBOJINYECKOMH
dopmax
c(OpMHPOBAHHOCTD
4.23 O6pazoanue u-PHK no marpune IHK. (dbopMUpOBaHNE YMEHUI BOCTIPUHUMATh, IlepepadaThIBaTh U
NpeIbBIATh UHOOPMAIHIO B CJIOBECHOM, 00pa3HON, CUMBOJIMYECKOMH
bopmax
4.24 I'eneT4eCcKUi KOJ M €T0 CBOMCTBA (dbopMUpOBaHNE YMEHUI BOCIIPUHUMATh, IepepadaThiBaTh U
NpeIbBIATh UHOOPMAIMIO B CJIOBECHOM, 00pa3HON, CHMBOJINYECKOM
bopmax
4.25 Buocunres 6enkoB. MOHUMAaHME PA3TUYUN MEXKAY UCXOJHBIMHU (PAKTaMHU M THIIOTE3aMHU IS
UX 00BSICHEHUS, OBJIAJICHHE YHUBEPCATbHBIMU YUEOHBIMU AEUCTBUSIMHU
Ha NpUMepax TUNoTe3 i 00bSICHEHHs U3BECTHBIX (PAKTOB
4.26 Perymsimus paboThl reHOB y OakTepuit MOHMMAaHUE PA3INYUI MEXy UCXOTHBIMU (DaKTaMU U TMIIOTE3aMU ISt
uX OOBSICHEHUS, OBJIaJICHHE YHUBEPCATbHBIMUA YU€OHBIMU JIeHCTBUAMHU
Ha MpUMepax THIoTe3 AJsl O0BbSICHEHHS U3BECTHBIX (PaKTOB
4.27 Perynsauus paboThl TEHOB Yy 3yKapuoT YCTAaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTMUECKOE

paccykIeHue
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4.28

Bupycsl

Pa3BUTHEC MOHOJIOTHYECKOH U ﬂHaHOFHqCCKOﬁ p€un, yMCHUS BbIpaKaTbhb
CBOH MBICIIH M CITOCOOHOCTH BBICITYIIIMBATH CO6CC€IIHI/IK3,, IIOHUMAaThb
€ro TO4YKYy 3pC€HUA, IIPU3HABATE IIPaBO APYTOIro 4Y€I0OBEKA HA KHOC
MHCHUC

4.29 ['eHHas U KJIE€TOYHAs MHKEHEPUS OBJIa/ICHUE HaBbIKAMM CAMOKOHTPOJISL ¥ OLIEHKH Pe3yJIbTaTOB CBOEH
NeSITeIbHOCTH, YMEHUSMH MTPEIBUIECTH BO3MOXKHBIE PE3YIIbTAThl CBOUX
JIEHCTBHI;
¢dbopMupoBaHue

4.30 KoHnTtponbHas pabora o teme «Kierka -

€/IMHUIIA JKUBOTOY.
Pa3znen 2. Pa3amHOKeHHe U pa3BUTHE
OpPraHu3MoOB
I'naBa 5. Pa3amHoOxeHHEe OPraHn3MOB

5.31 becnosnoe u mosoBoe pa3MHOXKEHHE. Pa3BUTHE MOHOJIOTUYECKOH U AUATOTHYECKON pedH, yMEHHI BBIPaXKaTh
CBOMU MBICJIM U CIIOCOOHOCTH BBICIYLIMBATh COOECETHUKA, IOHUMATh
ero TOYKY 3peHUs, TPU3HABATH MPABO JPYroro YelIoBeKa Ha HHOE
MHEHHE

5.32 Henenue xknetku. Muto3 (dbopMUpOBaHNE YMEHUI BOCTIPUHUMATh, IepepadaThiBaTh U
NpeIbsBIATh UHOOPMAIHIO B CJIOBECHOM, 00pa3HON, CUMBOJINYECKOM
bopmax
yCTaHaBJIMBATh

5.33 Meiios pa3BUTHE MOHOJIOTUYECKOH 1 AUATOTHYECKON pedH, yMEHHsI BRIPaXKaThb
CBOM MBICJIM U CIIOCOOHOCTH BBICIYLIMBATh COOECETHUKA, TOHUMATh
€ro TOYKY 3peHUs, TPU3HABATH MPABO JPYroro 4eloBeKa Ha MHOE
MHEHHE

5.34 OO6pa3oBaHue MOJOBBIX KJIETOK. c(OpMHPOBAHHOCTh NTO3HABATENBHBIX HHTEPECOB U
MHTEJUICKTYaJbHBIX CIOCOOHOCTEH yUammxcst

5.35 Ono10TBOpeHNE

I'maBa 6. UnauBuaya bHOE pa3BUTHE
OPraHHU3MOB
6.36 3apopIIeBoe pa3BUTHE OPTaHU3MOB. dopmupoBaHNe YMEHUI BOCIPUHUMATD, TIepepadaThIBaTh U

NpeIbBIATH HHOOPMAIIHIO B CJIOBECHOH, 00pa3HON, CUMBOJINYECKOM
dhopmax

16



6.37 [TocTamOproHanbHOE pa3BUTHE | YCTaHABIUBATb IPUUUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE
OpraHU3MOB paccyKIcHue
6.38 JuddepenumpoBka KIE€TOK yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE
paccyKIcHue
6.39 Pa3zButure B3pocaoro opraHuzma
Paznen 3. OCHOBBI TeHETHKH H
ceJIeKIIUH
I'maBa 7. OcCHOBHBIE 3AKOHOMEPHOCTH
HACJIeACTBEHHOCTH
7.40 Mounorubpuanoe ckpeuupanue. [lepsoiii 1 | popmupoBanue ymeHuil paboTaTh B TPYIIIE C BHIIOJIHEHUEM
BTOpOM 3aKOHBI MeHens. Pas3IMYHBIX COLUAIBHBIX POJIeH, IPEACTaBIATh U OTCTauBaTh CBOU
B3IJISbl M YOKJIEHHS], BECTU JUCKYCCHIO
7.41 I[TepBbIii 1 BTOpO# 3aKOHBI MeHaes. dopmMupoBaHUe YMEHUI BOCIPUHUMATD, IIepepadbaThiBaTh U
NPEIbIBIATH HHOOPMAIIHIO B CIIOBECHOH, 00pa3HON, CHMBOJINYECKOMH
dhopmax
7.42 ['enotun u penotun CaMocCTOATEIbHO KOHTPOJIUPOBATh CBOE BPEMs, aJIeKBaTHO OLIEHUBATh
IIPABHJIBHOCTh CBOUX JE€HCTBUI, BHOCUTh KOPPEKTHUBBI
7.43 [TpakTnueckas pabora. Pemenue Pa3BUTHE MOHOJOTUYECKON U AUAIIOTMYECKON peuH, YMEHHUs BbIpaXKaTh
TEHETUUYECKUX 3a/1a4 CBOM MBICJIM U CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, TOHUMATh
€ro TOUKY 3peHusl, IpU3HaBaTh NPaBO JIPYroro YeslioBeKa Ha NHOE
MHEHHUE
7.44 Jurubpunnoe ckpemubanue. Tperuii 3akoH | PopMUpoBaHHE YMEHUI BOCIIPUHUMATh, lepepadaThiBaTh U
Menpens. NpeIbBIATh UH()OPMAIHIO B CJIOBECHON, 00pa3HON, CUMBOJINYECKOMN
bopmax
7.45 Tperuii 3akoH Mennens CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUH U MPAKTHUECKUX
YMEHUHN
7.46 CuenneHHoe HacJIeJOBAHUE T'€HOB. dopMHpOBaHUE O3HABATEIBLHOIO HHTEPECA
7.47 [TpaxkTrueckas pabota. Pemenue Pa3BUTHE MOHOJOTHYECKON M JUAIIOTMYECKON peur, YMEHHUsI BbIpaXKaTh

T'CHCTUYCCKUX 3a4a4

CBOM MBICJIA U CLIOCOOHOCTH BBICTYIIIMBATh COOECETHNKA, TOHUMATh
€ro TOYKY 3peHusl, IPU3HABATh MIPABO IPYroro 4eloBeKka Ha HHOe
MHEHHE
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7.48 OTHOIICHUE TeH- TPU3HAK dbopMupoBaHKEe YMEHUN pabOTaTh B IPYIIIE C BBHITTOJIHCHHEM
Pa3IMYHBIX COMATBHBIX POJICH, MPEACTABISATh U OTCTAUBATH CBOU
B3IJISIIBI U YOCKJICHUS, BECTH JIUCKYCCHUIO
7.49 BuesinepHast HacIeICTBEHHOCTh OBJIaJICHUE HABBIKAMU CAMOKOHTPOJISL U OLIEHKH PE3yJIbTaTOB CBOCH
NEeSITeTbHOCTH, YMEHUSIMH MTPEIBUICTh BO3MOXKHBIC PE3YJIbTAThl CBOUX
JICUCTBUI
7.50 B3anMopeiicTBrEe TEHOTHUIIA U CPEIbI TIPU
(opMUPOBAHNUY IPU3HAKA
7.51 I'eHeTr4eckue OCHOBBI ITIOBEACHUS
I'naBa 8. OcHOBHBIE 3AKOHOMEPHOCTH
W3MEHYHBOCTH
8.52 MonuduxaonHas ¥ HacJaeICTBEHHAs
U3MeHYMBOCTh. KoMOMHAaTHBHAS
W3MECHYUBOCTH
8.53 KomOuHaTHBHAS N3MEHUYUBOCTH
8.54 MyTanoHHasi ”3MEHYNUBOCTb.
8.55 Hacnencreennass ”3AMEHYHMBOCTD YEJIOBEKA..
9.56 JledyeHue u npeaynpexIeHUE HEKOTOPBIX
HACJICJICTBEHHBIX 3a00JICBaHMI YeIOBEKA.
8.57 KonrtpomnbHas paboTta no Teme 1o Teme:
«OCHOBHBIC 3aKOHOMEPHOCTH SIBJICHHM
HACJICICTBEHHOCTH U NU3MEHYHUBOCTH
I'naBa 9. I'eneTnka u cejexknus
9.58 OnoMalnrHuBaHue KaK HavyalbLHBIA JTall
celeKIr. MeToabl CeJIEKITHH.
9.59 MeTonbl ceneKkuu dopMupoBaHUE MO3HABATEIILHOTO UHTEPECa
9.60 Ycnexu cenekuun pa3BUTHE MOHOJIOTUYECKOHN M AUATOTHYECKON pedH, yMEHHsI BRIpaXKaTh
CBOM MBICJIA U CTIOCOOHOCTH BBICTYIIIMBATh COOECETHNKA, TOHUMATh
€ro TOYKY 3pEHUs, IPU3HABATH MPABO JIPYTOro YeIOBEKa Ha HHOE
MHEHUE
9.61 Ypoxk 0060011IeHNST N3YIEHHOTO0 MaTepraa dopMupoBaHUE IIEHHOCTHBIX OTHOIIEHUH K pe3yIbTaTaM OOyUICHHS
9.62 Ypok 00001IeHNS U3YIEHHOTO MaTeprana OBJIaJICHUE HaBBIKAMU CAMOKOHTPOJISL ¥ OLIEHKH PE3yJIbTaTOB CBOCH

JACATCIIBHOCTH, YMCHUAMUA NPEABUACTE BO3SMOXKHBIC PE3YJIBTAThI CBOUX
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NEeUCTBUHI

63-70 PesepBHbIe yachl

JIncr koppexkuuu

paboueit mporpaMMBbl 110
3a yeTBepTh 20 20 y4eOHOro roja

B cBsi3u ¢ pacxoxxeHMEM KOJMYECTBa yUeOHbBIX 4acoB, IPEIYCMOTPEHHBIX paboyel mporpaMMoil Ha mpoBe/ieHHe YUeOHbIX 3aHATHIH U PaKTHUECKUM
KOJIMYECTBOM IPOBEIEHHBIX YUEOHBIX 3aHATHI B pab0ouyI0 MPOrpaMMy BHOCATCS CIEAYIOUINE U3MEHEHMUS:

Kuaace Hara Tema IIpuuuna Cnoco0bl KOppeKuuu




CoruacoBaHo:
Hara: 25 aBrycra 2020 r
3am. qupekropa no YBP

MOY KpacHocebcKasi CpeIHsIsl IIKO0JIa
HoBocnacckoro paiiona YbsiHOBCKO#H 00J1acTH

YTBepxaai:
Hara: 25 aBrycra 2020 r
10.M.Kynukosa Hupekrop H.A. AnToHOB

IIpukas Ne 49 ot 25 aBrycra 2020 r

PABOYASA ITPOTPAMMA
no OMoJIOrnH
11 kamace 2021 — 2022 yu .roa

Yuumens: Ilemposa JI.11.

PaccmoTtpeno:
Ha 3acenanuu [IIMO yuurtenei

€CTECTBEHHO-MATEMaTUYECKOT O LIUKJIA IIPEAMETOB
ITporoxon Ne 1 ot 24 aBrycra 2020 r
Pyxosogurens IIMO JL.IL.IIeTpoBa







AHHOTALMA

Pabouasi nporpaMmMa cocTaB/ieHa HA OCHOBE CJIeIYIOIMX HOPMATUBHBIX IOKYMEHTOB:
7. ®enepanbhblii 3aK0H OT 29.12.2012r Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit deneparumy.
8. ®denmepalibHBII rOCYAapCTBEHHBIN 00pa30BaTEIBHBIN CTAHIAPT CPEIHETO O0IIero 0Opa3oBaHus

9. IlpumepHast OCHOBHasi oOpa3oBaTelbHas MMPOrpaMMa OCHOBHOIO 00MIero oOpa3oBaHus (MPOTOKON (eaeparbHOro yudeOHO-METOIUYECKOr0 O0BEINHEHHUS 110
obmiemy obpazoBanwuio ot 8 ampens 2015 1. Ne 1/15);

10. ITucemo MunmucrepctBa oopazoBanust u Hayku PO ot 16 mas 2018 r. Ne08-1211 «O06 ncnonp3oBaHUM y4eOHUKOB M YUYE€OHBIX MTOCOOMH B 00pazoBaTEIbHON
NESATEIIBHOCTHY

11. OcHoBHas 06pa3oBaTenbpHas IporpaMmma oCHOBHOTo 061iero oopaszoBanust MOY Kpacnocenbckoit CILI
12. buomorus: 10-11 kmaccsl: mporpammsel/ I'.M. Ipmvmmur; O.B.Cabmuna u 1p.).- M.: mporpamma. — M.: Benrana-I'pad, 2018.

Pabouasi nporpaMma opueHTHPOBaHA HA pa0doOTy MO y4eOHO-METOANYECKOMY KOMITTIEKTY :
4. VYyebnuk buonorus. 11 knace: yueOnuk st o6meoopa3oBar. opranuzanuii: 6a3ossiid yposenb / JI. K. bemnsies, I'.M. Ipimmui, JI.H.Ky3uerosa);noa. Pen.
J.K. bensera u I'.M./Ipimmuna.— 6-e uza., ucnp.-M.: [Ipocsemienue, 2019. — 223 c.: un. —(Knaccuueckuii Kypc)
5. KontponbsHO — n3mepurensubie Mmatepuaisl. buosnorus : 11 knacc / Coct. H.A.bormanos. — M.: BAKO, 2019.

3 C.B. Cymaroxun,A.C. Epmakoa buonorus: . 10 xnacc. [Toypounsie pazpabotku.- M.: Bentana-I"pad, 2019.
JlaGopaTopHbIx padoT-3

Ha uzydenue xypca 6uosnoruu BeiesneHo 138 gacos, B Tom uncie B 10 kimacce — 70 yaco(2 yaca B Henento), B 11 kiacce — 68 yacoB (2 yaca B HEJEIIO)

EcTh BO3MOKHOCTD Oﬁy‘[aTbCH B TUCTAHIHUOHHOM pPEKUME



COJEP)KAHHUE KYPCA

CogepxaHuie Kypca COOTBETCTBYET aBTOPCKOI MPOrpaMMe ¢ H3MEHEHUSIMU M JIOTIOJIHEHUAMU. B aBTOPCKYIO IporpaMMy BHECEHBI CIEAYIOIUE U3MEHEHUS B
COOTBETCTBHH C (pe/iepa’bHbBIM 0a3UCHBIM y4eOHBIM IUIAHOM JUIS CpeIHEro (OJHOro) o0Imero oOpa3oBaHHs MPOTrpaMMa pacCUMTaHa Ha MPEToaBaHue
Kypca 6uomnoruu B 11 xnacce B o0beme 1 yac B Henento. B coorBercTBuu ¢ yueOHbIM mimaHoM MBOY mikona Ne 3, u3 koMrnoHeHTa 00111e00pa3oBaTeIbHOTO
yupexeHus aobasieH 1 yac. /lanHas nporpamma paccuuMTaHa Ha rpemnojiaBaiue Kypca ouosnoruu B 11 kinacce B o0beme 2 yaca B Hezelnto. 68 yacoB. PacimpeHo
KOJMYECTBO YAaCOB HA TEMBI:
Ceuoemenvcmea 26omoyuu (4 4) (5 4)
Daxkmopwl 380a10YUU (9u) (16u)
Bosnuknosenue u pazsumue scuznu na 3emne (44) (10y)
Ipoucxooicoenue uenosexka (S5u) (64 )
Opeanusm u oxpyscarowas cpeoa (74 ) (134 )
buocghepa (34 ) (54 )
buonoeuueckue ocnosol oxpanvl npupoodwet. (2u ) (S5u )
[ToBTOpEHME - 84

Teopus 3Bosrouun (37 4)
Pa3ButHe 3BOMIOLMOHHBIX UJIEH, 3BoNtOIIMOHHAs Teopusi Y. JapBuna. CuntreTnueckas Teopus 3BooIMU. CBUIAETENBCTBA BOJIIOLUH KMUBOU MPUPOJIBI.
MuxkposBomrous 1 MakpodBotronus. Bu, ero kpurepuu. [lonynsius - anemMeHTapHasi €IMHAIIA SBOTIONHH. [[BIKYIIME CUITBI BOJTIOINH, UX BIUSHUC Ha
reHooH1 monysuy. HampasieHre 3BOTIOLNN.
JlabopaTopHble padoThI:
1.«Mopdomnoruueckrie 0COOEHHOCTH PACTEHUHN Pa3TUYHBIX BHIOB

2.«MI3MEHYMBOCTh OPTaHU3MOBY»
3. «I1pucrocoOIeHHOCTh OpraHu3Ma K cpejie OOUTaHUS.
Ochnosnvle nonamusn. eontoyus.  Buo. Ionynayus. Kpumepuu euoa. Bopvba 3a cywecmeosanue. Ecmecmeenuviii ombop. Jleudsxcywuii omoop.
Cmabunuzupyrowuii omboop. Boaner orcusnu (nonyasayuonusie 6oamwl). Budoobpazosanue. [lpeiigh eenos. Hzonayusa. Muepayuu. I'omonocuunvle opeamubl.
Pyoumenmor. Amasuzmvl. Ananoeuunvie opeamvi. [ enemuueckuili noaumopghusm nonynsayui. Anronampuueckoe eudooopazosanue. Cumnampuveckoe
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suoooopaszosarnue. buonocuueckuti npoepecc. buonoeuueckuii peepecc. Apomopghos. Houoadanmayuu. Obwasn Oecenepayus. /[ueepeenyus. Koueepeenyus.
Ilapannenenusm. Buocenemuueckuii 3aKon. 3aKon 3apooviutesoco cxoocmea. Cunmemuueckas meopus 38omoyuu. /lapeunusm. Ilpucnocobdnrennocms K cpede.
Jluspynmusnuiti ombop. Heobpamumocmo s6onoyuu. buoceoepaghus. Inoemuku. Perukmuot. Ilareonmonoeuueckuii psio. @unemuueckasn 38oatoyus. Dunoecenes.
Tonynayuonnas eenemuka. buonocuueckas cmabunuzayus. Ilareonmonoeus. Mckonaemvle nepexooHule ¢hopmoi. Jleudxcyuue cunvl 3601104 UU.

Pa3zButue :xu3uu Ha 3emure ( 10 v)

['unote3sl mpoucxokaeHus xu3Hu Ha 3emiie. OCHOBHBIE ATallbl HBOJIIOIMK OpPraHMYECKoro mMupa Ha 3emsie. MHorooOpasue OpraHM3MOB KakK pe3yJibTaT
sBomonnu. [lpuHinun kinaccudukanuu, cucremaruka..CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXKICHUU 4YEJIOBEKa. DBOJIOLHUSA YelIOBeKa (aHTPOIOTEHE3).
JIBrOKyIIMe CUITbl aHTporioreHesa. Pacel yenoBeka, X MPOUCXOKACHUE U €IMHCTBO

Ocnoenvie nonamusn. llaneonmonozus. I[laneonmonoeuueckas nemonucs. Penuxmoi. Ilaneonmonocuveckuii pso. @uinocenes. Hckonaemvle nepexooHvlie
gopmui. Opa. Ilepuoo. Aumpononozus. Anmponoeenes. Ascmpanronumexu. /puonumexu. Iumexanmponsi. Cunanmponsl. Kpomanvonyvl. Heanoepmanvypoi.
Pacvi. Memucayua. Pacuszm. [{eudcywue cunvl anmponozenesa.

JemMoHcTpanMs CKEJIECTOB YEJIOBEKA M KMBOTHBIX, MOJIEJICH, TaOIHUIl; CXeM, OTPaXKAIOIINX OCHOBHBIC ATAlbl aHTPOIIOTEHE3a U MPOUCXOXKICHHUE YEIIOBEUECKHUX
pac; Bu1e0(uIbMOB 00 OCHOBHBIX Tanax BOJIIOIMU YEJIOBEKa.

Cxempbl, Tabmuipl, GparMeHThl BUACOPUIHBMOB U KOMIBIOTEPHBIX nporpamMm: «Kpurepum Bumay, «l[lomymsuust — CTpyKTypHas e€QUHUIIA BHAA, €IWHUIIA
ABONIIOLIMNY, «JIBIKYIIME CHIIBI JBONMIOLMNY», «BO3HMKHOBEHHWE M MHOTrooOpa3ue NpPUCIIOCOONIeHHH y opranu3MoBy, «OOpa3oBaHHE HOBBIX BHIOB B
MIPUPOJIEN», K IBOJOIHUS PACTUTEIIBHOTO MUPAY, «IBOIIONHUS JKUBOTHOTO MHUpay, «Penkue u ucuezaroniue BUIb», «DOpMbI COXpPAaHHOCTH UCKOMAEMbIX PACTEHUN U
AKUBOTHBIX», «JIBUXKyIlIME CUIIbI aHTponorenesay, «lIpoucxoxnenne uenoeka», «[IporucxoxaeHue 4eaoBeYeCKux pac.

Opranu3mbl 4 OKpy:Kawiuas cpeaa (9 v)

Dkonornyeckue (HaKkTOpbl U X BIMSHUE HA OpraHu3MBbI. [IpucriocoOieHus: OpraHu3MoB K JAEHCTBHIO KOJIOTHYECKHX (PaKTOPOB. DKOJOTHYECKAs HHIIIA.
Buoreonenos. Dxocucrema. PaznooOpasue sxocructeM. BzanMooTHOIIEHNS TONMYIISILMIA pa3HbIX BUAOB B 3KOocucTeMe. KpyroBopoT BelecTB U HOTOK SHEPTUU B
AKOCHUCTEME. Y CTOMYUBOCTD M TUHAMHUKA dKOCcHUCTeM. [lociencTBrst NesiTeTbHOCTH YelloBeKa Ha SKOCUCTEMBI. [1ociencTBrst BIUSIHUS JesITeIbHOCTH YeJI0BEeKa Ha
skocuctembl. CoxpaHeHrne OnopazHooOpa3usi Kak OCHOBA YCTOWYMBOCTH SKOCHCTEMBI.
CrpykTypa 6uochepsl. 3akOHOMEPHOCTH CyIiecTBOBaHUs Onocdepsl. KpyroBopot BeriecTB B Onocdepe.
Pounb yenoseka B 6mocepe. ['mobanpHbIe aHTpONIOreHHBIE U3MeHeHus B onocdepe. [IpobieMs! ycToiuuBoro pazsutus. [lepcriekTHBBI pa3BUTHS
OMOJIOTMYECKHUX HayK.

JleMoHCTpanusi KOJJIEKIMH, TepOapreB, KUBBIX OPTaHW3MOB, MOJENeH, aNTUIHKAINi; CXeM, OTPaKAIOUIUX CTPYKTYpYy Ouocdephbl U ee OTAeNbHbIC YacTH,
KpYroBOpOTHI BELIECTB B Ouocdepe; MpUMEpOB pa3IMYHBIX BHJIOB OMOTHUYECKUX B3aMMOOTHOUIEHMH; KapT, OTpaKaroIIUX PacHpOCTPAHEHHOCTh OCHOBHBIX
OMOMOB CyIITH; BUACO(PHIEMOB O CTPYKTypE COOOIIECTB, SKOCUCTEM H OHOChEpbl, MPUCITOCOOJIEHHOCTH OPTaHW3MOB K Cpele M JCUCTBHUIO IKOJIOTUYECKUX
(hakTOpOB; O THMaX OMOTHYECKUX B3aMMOOTHOIIICHUI; TOPTPETOB YUCHBIX — IKOJIOTOB U UX Onorpaduwii.

Ilpakmuueckue padomoi:

5. OreHka BIUSHUS TEMIEpaTyphl BO3IyXa Ha YeI0BeKa



6. AKBapuyM Kak MOJI€JIb IKOCUCTEMBbI
7. CpaBHUTENbHAS XapaKTEPUCTUKA IPUPOJHBIX U HAPYLIEHHBIX 3KOCUCTEM
8. OnpeneneHue kauecTBa BOAbI BoJoeMa

OcHnosHnble nouamusa. JOxonozus. Ixonoeudeckull gpaxmop. IKonocuyeckuil cnekmp 6uod. IKolocudeckas 6aleHmuHocms 6uoda. buonocuueckuii onmumym.
Buonoeuueckuti neccumym. Cumndxonoeusn. Aymoxonoeus. buomuueckue ghaxmopul. Abuomuueckue gpaxkmopwi. Anmponoecennvle gaxkmopwvi. Ocpanunusaroujue
(rumumupyrowue) haxmopeoi. Ilotikunomepmuvle opeanuzmul. 1 omotiomepmuslie opeanuzmul. Iepubuonmsi. Cmernobuonmol. Pomomponuzm. Pomonepuoousm.
Cpeovt orcuznu. Ikonoeuueckas nuwia. Cumbuos. Koonepayus. Mymyanusm. Kommencanusm. Xuwnuuecmeo. Ilapasumuszm. Kouxypenyus. Amencanusm.
Heimpanusm. Honynayua. Cmpykmypa nonyasyuu. buoeeoyenos. buoyenos. buonoeuueckoe coobwecmeso. dxocucmema. Tpoguueckuii yposenw. Ilpooyyenmeoi.
Koncymenmuol.  Pedyyenmul. [luwesasn yenv. Iuwesas cemo. Dxonocuyeckas nupamuoa. buoceoxumuueckuii yuxi. Aepoyenos. buocgepa. buomacca 3emnu.
buonocuueckas npooyxmusnocme. JKueoe eewgecmeo ouocghepuvi. Buewnsasa cpeda. Cykyeccus.

JdemoncTpanms.

Cxewmbl, Tabmu1bl, hparMeHTsl BUACO(PUIEMOB U KOMITBIOTEPHBIX MPOTrpamMM: «IKOJIOrHuecKre (pakTophl U UX BIUSHUE Ha OPTraHU3MBbD», «bHOIOrHYecKie pUTMBbIY,
«MeXBHUIOBBIC OTHOIIICHHUS: MTAPA3UTH3M, XHUIITHUUYECTBO, KOHKYPEHIIUS, CUMON03», «SIpyCHOCTh PaCTUTEIILHOTO coo0IIecTBay, «lIuiieBpie 11enu u ceTuy,
«Qxonoruyeckas nupamuay, «KpyroBopoT BEIIeCTB U MIPEBPAIICHUS SHEPTUU B IKOCHCTEMEY, « IKOCUCTEMay, «ATposkocucTteMay, «buocdepar, «Kpyrosopot
yraepoaa B Ouocdeper, «buopaznoodpaszuer,«l 1ob6anbHble 3K0I0rHYecKue npodaemMb», «llocneacTBus 1esaTenbHOCTH YeI0BeKa B OKpYKarollel cpee.
«buochepa u yenoBek», «3aMOBeTHUKU U 3aKa3HUKU Poccumy.

[ToBTOpeHwue -8 yacos
2. [1nanupyeMble pe3yJabTaThl H3YUEHHS Kypca onoJornu 11 Kjacc:

JTuunocmuvimu pesynomamamu uzyuenus npeomema «buonozusay» aenawmesa cnedyroujue ymeHus:

1.0co3HaBaTh €IMHCTBO M IEIOCTHOCTh OKPYXKAIOIIETO MHPA, BO3SMOXKHOCTH €T0 TI03HABAEMOCTH M OOBSICHIMOCTH Ha OCHOBE JIOCTH)KCHHUI HAYKH.

2.ITocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHHE.

3.0co3HaBaTh NOTPEOHOCTHh M TOTOBHOCTh K CaMOOOPa30BaHHIO, B TOM YHCIIC U B PAMKaX CaMOCTOSITEIBHOM JIEITeTLHOCTH BHE IIIKOJIBI.

4.0O1eHUBaTh KU3HEHHBIC CUTYAIIUU C TOUYKHU 3peHHs 0€30IacHOro 00pa3a )KU3HU U COXPAHEHUS 3I0POBBSI.

5.01eHnBaTh HKOJIOTUYECKUNA PUCK B3aUMOOTHOILIEHUI YE€JIOBEKA U IIPUPOJIBI.

6.DopMHUPOBATH 3KOJIOTHYECKOE MBIIUICHHE: YMEHHE OLIEHUBATh CBOKO JAESITEIIBHOCTD U ITOCTYIIKHU APYTHUX JHOJEH C TOUKH 3PEHHS COXPAHEHUS OKPYKArOIIeH
Cpelbl — rapaHTa KU3HU U 0Jaromoaydus Jtoiel Ha 3emiie.

Memanpeomemuvimu pezyromamamu usyuenus Kypca «buonozuay aenaemcea popmuposanue ynueepcanvuvix yueonvix oeiicmeuit (YY/I).
Pezynamuenvie YY/I:

1.CamocTosTeIbHO OOHAPYKHUBATH U (POPMYIMPOBATH YUEOHYIO IPOOIEMY, ONPEACATh LIeb YUeOHOH NesTeTbHOCTH, BEIOUPATh TEMY MTPOCKTA.



2.BoiaBurath Bepcuu perieHus npo0iaemMbl, 0CO3HABAaTh KOHEUHBIH pe3ysbTaT, BHIOUPATh U3 MPEAJI0KEHHBIX, U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS
LEJIH.

3.CocTaBiiTh (MHAUBUAYAIBHO WK B TPYIINE) TUIaH PEeLIeHUs IpoOieMbl (BBIMOIHEHHSI IPOEKTA).

4. Pabotast 110 mjany, CBEpATh CBOU ACUCTBUS C LENBIO U, IPH HEOOXOAUMOCTH, UCIIPABISATH OMUOKH CaMOCTOSTEIBHO.

5. B nuanore ¢ yuuteneM COBEpIICHCTBOBATh CAMOCTOSITEILHO BRIPAOOTaHHbIE KPUTEPUHU OLICHKH.
Ho3nasamenvuvie YY/[:

1.AHanu3upoBaTh, CPABHUBATH, KIACCU(PHUIIMPOBATH U 0000IIaTh (DaKThI U SABJICHUS. BBISBISATH IPUUUHBI U CIEICTBUS MIPOCTHIX SBJICHHIA.

2.0cy1ecTBIATh CPAaBHEHUE, CEPUALIUIO U KJIacCU(UKAINIO, CAMOCTOSATENBHO BbIOWpasi OCHOBAHUS U KPUTEPUHU JUISl YKA3aHHBIX JOIMUECKUX Ollepaliyii;
CTPOUTH KJIacCU(UKAIMIO HA OCHOBE JUXOTOMUYECKOTO JIeIeHUs (Ha OCHOBE OTPUIIAHUSA).

3.CTpouTh JOTHYECKOE paCCyXkAEHHE, BKIIIOUAIOIIEE YCTAHOBIECHUE IPUUMHHO-CIIEICTBEHHBIX CBSI3EH.

4.Co3naBaTh cCXeMaTHUYECKHUE MOJIEIH C BBIICTICHHUEM CYIIECTBEHHBIX XapaKTePUCTUK OObEKTA.

5.CocTaBisTh TE3UCHI, pAa3IMYHBIC BU/BI IJTAHOB (ITPOCTHIX, CIIOKHBIX U T.I1.). [IpeoOpa3oBbIBaTh HH(GOPMAIIHIO U3 OJTHOTO BUAA B APYTrOi (TAONHUIly B TEKCT U

np.).

6. BerauTHIBaTh BCE YPOBHU TEKCTOBOW MH(POPMAITUH.

7.YMeTh olpesieNiaTh BO3MOXKHbBIE HCTOYHUKH HEOOXOAUMBIX CBEICHUN, MPOU3BOJUTH NOUCK HHPOPMALIMHU, aHAIN3UPOBATh U OLIEHUBATh €€ JI0CTOBEPHOCTD.
Kommynuxamuenwvie YY/[:
1.CaMoCTOSITETPHO OPraHN30BBIBATh YU€OHOE B3aUMOCHCTBUE B IpyIIie (ONpeAesTh 00Ie Lelt, pacipeaessaTh POiIt, J0rOBapuBaTHCS APYT C IPYTOM H T.J1.).

IIpeomemmnote pezynvmamot usyuenus kypca ""buonozus’ (6azoewtit yposens):

1) copmupoBaHHOCTH MPEACTABIECHUN O POJIM M MECTe OMOJIOTMH B COBPEMEHHOW HAy4YHON KapTHHE MHUpa; NOHMMaHUE POJU OMOJOTMU B (OPMUPOBAHUU
KpYyrozopa U (pyHKIIMOHAIBHOM IPaMOTHOCTH YE€JIOBEKA JUIsl peIlIeH sl TPaKTUYECKUX 3ajay;

2) BIaJieHHE OCHOBOIIOJIATAIOIIMMHU TOHATUSAMU U TPEICTABICHUSIMU O XKMBOW MPHUPOJIE, €€ YPOBHEBOW OpraHM3allii U 3BOJIOLUHU; YBEPEHHOE IMOJIb30BAHUE
OMOJIOTUYECKON TEPMUHONIOTHEN U CUMBOJIHKOI;

3) BIaJieHHEe OCHOBHBIMU METOJIaMU HAayYHOTO MO3HAHMsI, UCIIOIb3yEMbIMU IIPU OMOJIOTHUYECKUX HMCCIEIO0BAaHUSAX KUBBIX OOBEKTOB M IKOCHCTEM: OIMMCAHUE,
U3MepeHue, MPoBeAeHNEe Ha0III0ICHHI; BBISIBIIEHHE U OLIEHKA aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPOJIE;

4) chopMHUPOBAHHOCTh YMEHUN OOBSACHATH PE3YNbTAThl OMOJIOTUYECKUX IKCIIEPUMEHTOB, PEIIaTh 3JIEMEHTapHbIE OMOJIOTHYECKHE 3a/1a4H;

5) chopMHpPOBAaHHOCTH COOCTBEHHON NO3MLMHU IO OTHOIICHUIO K OHOJOrMYecKod HH(pOpMAlMM, MOIYy4aeMOM M3 Pa3HbIX HMCTOYHUKOB, K TIJI00ATbHBIM
9KOJIOTMYECKUM MpOoOJIeMaM U MyTAM UX pelIeHUs.

B pe3yabrare uzydenusi yueOHoro npeamera «buosiorusi» Ha ypoBHe cpeHero o01ero o0pa3zoBaHus:

BoinyckHuK Ha 60230BOM YPOBHE HAYYHUTCS:
"  packpbIBaTh Ha MPUMEPAX POJIb OMOJIOTHH B (OPMUPOBAHNUN COBPEMEHHOM Hay4YHOUN KapTUHBI MUPA U B MPAKTUYECKON JEATEILHOCTH JIIOJCH;



"  [IOHMMATb U ONUCHIBATh B3aUMOCBSI3b MEX/1y €CTECTBEHHBIMHU HayKaMu: OHOJI0rHel, pU3nKoi, XMMHEeH; yCTaHaBIMBATh B3aUMOCBS3b IPUPOHBIX SBICHUIA;

"  [OHWMATh CMBICI, PA3IMYaTh W OIKCHIBATH CHCTEMHYIO CBSI3b MEXIYy OCHOBOIOJATAOIIUMU OWOJOTUYCCKUMH TIOHATHUSMHU: KJIETKA, OpraHW3M, BUI,
aKocucTeMa, onocdepa;

"  HCHOJIb30BaTh OCHOBHBIC METOBI HAYYHOTO TIO3HAHUS B YICOHBIX OMOJIOTHYECKHUX MCCIEIOBAHUSAX, IPOBOJIUTH IKCIIEPUMEHTHI TI0 U3YUYCHUIO OMOIOTHUYECKUX
OOBEKTOB U SIBIICHUH, OOBSICHATH PE3YJIbTAaThl SKCIIEPUMEHTOB, aHAJIM3UPOBATh UX, POPMYIHPOBATH BHIBOIBL;

*  (opMyIHpOBATh TUTIOTE3b HA OCHOBAHHH MPEIOKEHHOW OMOJIOTHYeCKO HH(OPMAIIUY U TIpeJIaraTh BApUAHTHI TPOBEPKU THITOTES;

"  CpaBHHUBaTh OMOJIOTMYECKHE OOBEKTHI MEXAY COOOI M0 3aJaHHBIM KPUTEPHSIM, JIEIaTh BHIBOJIBI M YMO3AKIIOUCHHS HA OCHOBE CPABHEHUS,

=  00OCHOBBIBATh CJMHCTBO JKMBOW W HEKHWBOH MPUPOIBI, POACTBO KUBBIX OPraHW3MOB, B3aMMOCBS3M OPraHU3MOB W OKpYKAIOIMIEH Cpeasl Ha OCHOBE
OMOJIOTMYECKHUX TEOPHIt;

"  [IPUBOJUTH IMPUMEPHI BEIICCTB OCHOBHBIX IPYIII OPTaHUICCKUX COCTUHEHUHN KICTKHU (OEIKOB, )KUPOB, YIIIEBOJOB, HYKICHHOBBIX KHCIIOT);

"  pacro3HaBaTh KIETKU (MPOKAPUOT U PYKAPUOT, PACTEHUN U KUBOTHBIX) MO OMHUCAHUIO, HA CXEMATHUECKUX M300PaKEHUSX; YCTAHABINBATH CBSA3b CTPOCHUS U
(GyHKINH KOMIIOHEHTOB KJIETKH, 0O0OCHOBBIBATH MHOT000pa3ne KIETOK;

"  pacro3HaBaTh MOMYJISIINIO U OMOJIOTUYECKUI BUJ [0 OCHOBHBIM IIPU3HAKAM;

"  ONHCHIBATH ()EHOTHUIT MHOTOKJICTOYHBIX PACTCHHI U )KHBOTHBIX TI0 MOP(OIOTHIECKOMY KPUTEPHIO;

*  00BACHATH MHOTOOOpa3He OPraHNU3MOB, PUMEHSS IBOJTIOIUOHHYIO TEOPHIO;

"  KIacCUPUIUPOBATH OMOIIOTHYECKHUE OOBEKTHl Ha OCHOBAaHWUHU OJHOTO WIIM HECKOJBKUX CYIIECTBEHHBIX NMPU3HAKOB (THUIBI MUTAHHS, CHOCOOBI IBIXaHUS U
Pa3MHOXKEHHUS, 0COOCHHOCTH Pa3BUTHS);

®  OOBSACHATH MPUYMHBI HACTEACTBEHHBIX 3a00JI€BaHNUI;

"  BBIABJIATH M3MEHUYMBOCTH Y OPraHU3MOB; OOBSCHSATH MPOSIBICHHE BUIOB HW3MEHUYMBOCTH, HCMOJB3Ysl 3aKOHOMEPHOCTH HW3MEHYMBOCTU; CpPAaBHHUBATH
HACJICJICTBEHHYIO W HEHACJICJICTBEHHYIO H3MEHUNBOCTD;

"  BBIABJIATH MOpdoiorndeckue, pusnonorndeckue, MOBEACHUYECKUE aIallTAlliid OPTaHU3MOB K cpejie OOUTaHus U IEHCTBUIO SKOJIOTHYECKUX (PaKTOPOB;

"  COCTaBIIATH CXEMBI IIEPEHOCA BEIICCTB M YHEPTUU B IKOCHCTEME (IICTTH MTUTaHUS ),

"  [PUBOJUTH JOKA3aTeIhCTBA HEOOXOAUMOCTH COXpaHEHHs OMOpa3HOOOpa3us Al yCTOMYHUBOTO Pa3BUTHUS M OXPaHbl OKPYXKAIOIIEH Cpe/Ibl;

"  OIICHHWBATh JJOCTOBEPHOCTH OMOJIOTHUYECKON WH(OPMAIINH, ITOJYISHHOW M3 Pa3HbIX UCTOYHUKOB, BBIICIATH HEOOXOIUMYIO HH( OPMAIIHIO JUTSI HCITOJIb30BAHHUS
ee B y4eOHOI 1eATeTbHOCTH M PEIICHUN TPAKTHUECKUX 3a7a4;

" [IpeICTaBJIATH OMOJIOTHUYECKYIO HH(POPMAITUIO B BUJEC TEKCTa, TAOIUIILI, TpaduKa, JUarpaMMbI M JIeIaTh BEIBOJIBI HA OCHOBAHWUHW TPEJICTABICHHBIX JTAHHBIX

"  OIICHHWBATh POJIb JOCTH)KCHUU T€HETUKH, CEJICKITUH, ONOTEXHOJIOTHH B MPAKTUYCCKOM JISATSIBHOCTH YeJIOBEKA U B COOCTBEHHOM YKU3HU;

*  0OBSACHATH HETATUBHOE BIIMSHUE BEIIECTB (AIKOTOJIsl, HIKOTHHA, HAPKOTUYECKUX BEIIECTB) HA 3apPOJIBIIIIEBOE PA3BUTHE YETIOBEKA;

" OOBSCHATH MOCJCACTBUS BIUSHUS MyTareHOB;

*  00BSACHATH BO3MOXKHBIC IPUYHHBI HACIIEACTBEHHBIX 3a00JIeBaHU.

BbinyckHuK Ha 0230BOM yPOBHE MOJIYYHT BO3MOKHOCTD HAYYUThCH:



" Jasamb HAYYHOEe O0OBACHEHUe OUONOSUYEeCKUM (GaKkmam, npoyeccam, A6NeHUIM, 3AKOHOMEPHOCMAM, UCHONb3YA Ouonocudeckue meopuu (Kiemouuyio,
980IIOYUOHHYIO), VUeHUe 0 buocgepe, 3aKOHbL HACIEOCMBEHHOCU, 3AKOHOMEPHOCTNU USMEHUUBOCIUL,

" Xapakmepuzoeamuv CO8peMeHHble HANPAasleHUs 8 pa3UumuU OUOI02UU,; ONUCHIBATND UX B03MOICHOE UCNONIb308AHUE 8 NPAKMUYECKOU 0esimelbHOCMU,

" CcpasHusamuv Cnocodwvl OeneHus KIemKy (Mumo3 u metos);

" pewamsv 3a0a4u Ha nocmpoernue ppaemenma emopoi yenu /JHK no npeonoscennomy gppaemenmy nepeoti, uPHK (mPHK) no yuacmky JJHK;

" pewamv 3a0auu HA ONpedeieHue KOAUUeCmseda XpoMoCcom 8 COMAMUYECKUX U NOJOBbIX KIeMKAX, d MaKice 8 KIemKax neped Hauaiom OeleHus (Meo3a uiu
MUMO3a) U NO €20 OKOHUAHUU (0J151 MHO2OKNEMOUHbIX OP2AHUZMOB);

" pewamv ceHemuiecKue 3a0ayu Ha MOHOSUOPUOHOE CKPeWUBAHUE, COCMABISAMb CXeMbl MOHOSUOPUOHO20 CKPEWUBAHUS, NPUMEHSIS 3AKOHbl HACAEOCTE8EHHOCMU
U UCNONB3YS OUONOSUHECKYVIO MEPMUHONO2UIO U CUMBOIUKY,

" YCMAHABIUEAMb MUN HACIE008AHUA U XAPAKMeP NPOSGIeHUs NPUSHAKA NO 3A0AHHOI cxeme POOOCI08HOU, NPUMEHSIS 3aKOHbl HACIe0CME8EHHOCMIU,

" OyeHu8amMv pe3yIbMamvl 63AUMOOEUCMBUS YeN08eKad U OKpyxicarowel cpedvl, NPOSHOZUPOBAMb BO3MOJICHbIE NOCIe0CMEUs 0esimelbHOCMU YelogeKka 0.
CYWecmeo8aHusi OmoeibHuIX OUOL02UYECKUX 0OBEKMO8 U YETblX NPUPOOHBIX COODWECmS.

KpuTtepun u HOpMBI OLIEHKH 3HAHUH 00y4aIOIIUXCH

OneHrBaHUE YCTHOIO OTBETA yYalIuxcs

OtmMmetka "5" cTaBUTCS B City4ae:

1. 3HaHus, MOHUMAaHUS, TTyOUHBI YCBOCHMSI 00yJaroIMuMcst BCero 00b€Ma MporpaMMHOro MarepHarna.

2. YMeHus BbIIEIATH I1aBHbIE TIOJOKEHHUS B U3YUEHHOM MaTepHalie, Ha OCHOBaHMH (DaKTOB U MPUMEPOB 0000111aTh, 1eJaTh BHIBO/IBI, YCTAHABIUBATH MEKIPEIMETHBIC
U BHYTPUIIPEIMETHBIE CBSI3H, TBOPUYECKU IPUMEHSET MOJyYSHHbIE 3HAaHUSI B HE3HAKOMOM CUTYaIIUH.

3. OtcytcTBUE OMIMOOK U HEOUETOB IPU BOCTIPOU3BEICHUN U3YYEHHOTO MaTepraa, Py YCTHBIX OTBETaX yCTPaHEHHE OT/EJIbHBIX HETOUHOCTEH ¢ TIOMOIIbIO
JIOTIOJTHUTEIBHBIX BOIIPOCOB YUHUTENsI, COOIIOIEHNE KYIbTYpbl YCTHOU peyn.

Otmertka "4":

1. 3HaHuME BCEro M3y4eHHOro MPOrpaMMHOTO MaTepHaa.

2. YMeHu# BBIJIESTH ITIaBHBIE TIOJIOKEHUS B U3YUEHHOM MaTepualie, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 00001I1aTh, IETaTh BEIBOJIBI, YCTAHABINBATH
BHYTPHUIIPEIMETHBIE CBS3HU, TPUMEHSTh MTOJTYICHHBIC 3HAHUS HA TIPAKTUKE.

3. HezHauntenbHble (HErpyObIie) OMIMOKN U HETOUETHI IIPH BOCIIPOU3BEICHUN U3YUEHHOTO MaTepHraia, COOII0eHIEe OCHOBHBIX MPABUII KYJIbTYPhl YCTHOM peUH.
Otmetka "3" (ypoBEHb MpeACTaBICHUHN, COUETAIOMINUXCS C DJIEMEHTAMH HAYYHBIX TTOHSATHHN):

1. 3HaHMe U yCBOEHUE MaTepUalia Ha YPOBHE MUHUMAIBHBIX TPEOOBAHUHN MPOTPaMMBI, 3aTPYAHEHHE IIPH CAMOCTOATEIHLHOM BOCIIPOU3BEICH MU, HEOOXOAMMOCTh
HE3HAYMUTEJIbHON TOMOILY MTPENOIaBaTENS.

2. YMeHue paboTaTh Ha YpOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS MPH OTBETAX HA BUAOU3MEHEHHBIE BOTIPOCHI.




3. Hanuuue rpy6oii omuOKH, HECKOJIIBKUX HErPyOBIX IPU BOCIPOU3BEICHIUHN U3yYEHHOI0 MaTeprasa, He3HAUNTEIbHOE HECOOII0ICHHE OCHOBHBIX MTPABHII KYJIBTYpPbI
YCTHOU peyH.

Otmetka "2":

1. 3HaHKe U yCBOEGHUE MaTepHalia Ha YPOBHE HUKE MHHUMABLHBIX TPEOOBAHUN IPOTPAMMBI, OT/ICTbHBIC TPECTABICHUsS 00 U3YYEHHOM MaTepHale.

2. OrcyTcTBUE yMEHMI paboTaTh Ha ypPOBHE BOCIIPOU3BEACHUS, 3aTPYTHEHUS TIPU OTBETAaX Ha CTaHIAAPTHBIE BOIPOCHL.

3. Hanmmuue HeCKOMBKHUX TPYOBIX OMUOOK, OOJBIIIOTO YHCIa HETPYOBIX MPU BOCIIPOU3BEACHUH U3YICHHOTO MaTepraia, 3HAYUTeIIbHOS HECOOII0ICHIE OCHOBHBIX
MpaBUJI KyJIbTYPhl YCTHOM peyu.

O1eHKa BBIMOTHEHUS MPAKTUYECKHX (J1a0OpaTOPHBIX) paboT
Otmetka "5" cTaBUTCS, €CIIU YUCHHUK:
1) npaBUIIbHO ONPEAEIIII 1IeIIb OIBITA;
2) BBIIOJIHWI pabOTy B IOJHOM 00bEME C COOJIIOIEHNEM HEOOXOJMMOMN MOCIIEA0BATEIbHOCTH POBEACHUS OIIBITOB U U3MEPEHUI;
3) caMOCTOSTENBHO U pallMOHAJILHO BBIOPAJ M MOJArOTOBUII JUIs ONbITa HEOOX0AMMOE 000PY0BaHUE, BCE OIBITHI IPOBEII B YCIOBUAX U PEKHUMAX, 00ECIIEUNBAIOIINX
MOJTyYeHHE PE3yNIbTATOB U BHIBOJIOB C HAHOOIBIIEH TOYHOCTHIO;
4) Hay4HO IPaMOTHO, JOTMYHO OMNucall HaOIro1eHUs U cOpPMYITHPOBAJ BHIBOJIBI U3 OMBITA. B Mpe/icTaBIeHHOM OTUeTe MPABUIILHO M aKKYPAaTHO BBIMOJIHUI BCE
3aIucH, TaOJHIIbI, PUCYHKH, TPApUKH, BEIYUCICHUS U C/IeTall BBIBOJIBI,
5) nposIBIseT OpraHU3allMOHHO-TPYAOBbIE YMEHUS (ITOIEPKUBAET YUCTOTY paboyero MecTa 1 MOopsIOK Ha CTOJIEe, 3KOHOMHO UCIOJIb3YET PAacXOAHbIE MaTepHabl).
7) SKCTIEPUMEHT OCYIIECTBIISIET O TUIAHY C YIETOM TEXHUKH O€30MAaCHOCTH U TMPABUII Pa0OTHI C MaTEpUAIaMU B 000pYIOBAaHHEM.
Otmetka "4" cTaBUTCS, €CIIM YUYEHHUK BBIOJIHUI TpeOoBaHUA K olieHke "5", HO:
1. OTIBIT IPOBOTMIT B YCIIOBUSIX, HE 00€CTICUNBAIOIINX JIOCTATOYHON TOYHOCTH U3MEPEHHIA;
2. unu ObUIO JIOMYIIEHO ABa-TPU HEl0UYeTa;
3. unu He 60Jee 0fHOM HeTpyOOi OMMOKU M OJTHOTO HEAO0YETa,
4.
5.

WJIH SKCTIEPUMEHT MPOBEJCH HE MOJTHOCTHIO;
WIA B OTIMCAaHUH HAOJIFOIEHUH U3 OTBITA JOMYCTHII HETOYHOCTH, BBIBOJIBI CZEIIANl HETIOJHEIE.
Otmerka "3" cTaBUTCS, €CIIU YUEHUK:
1. mpaBUIIBHO ONPEIEIIIII TIeITh OIBITa; pa0OTY BBIMTOIHSET MIPABHILHO HE MEHEE YeM HAIOJIOBHUHY, OJJHAKO 00HEM BHIITOJIHEHHON YaCTH TaKOB, YTO TIO3BOJISIET
MOJTYYHUTh NIPAaBUJIbHBIE PE3YIbTATHI M BBIBOJIBI 10 OCHOBHBIM, IPUHIIMITHAIEHO BaYKHBIM 3a/1a4aM paOOThI;
2. wnu noa00p o0opya0BaHuUs, 0OBEKTOB, MATEPHAJIOB, a TAaKXKe padOoThI 110 HaYally OIbITA IPOBEJI C IIOMOIIBIO YUUTEIIS; WK B X0/1€ TIPOBEICHH ONbITAa U U3MEPEHUIN
ObUIH JTOMYIIEHBI OIIMOKH B ONMCAaHUM HAOII0AeHUH, (OPMYIUPOBAHNUHN BHIBOJIOB;
3. OIBIT IPOBOJWIICS B HEPALIMOHATIBHBIX YCIOBHUAX, YTO IMPUBEIIO K IMOIYUYEHHUIO PE3yIbTaTOB C OOJIBILEH MOTPEIIHOCTHIO; MM B OTUETE OBLIHM JOIYIICHBI B 0OIIEH
CJIOKHOCTH He 0oJiee IBYX OIMMOOK (B 3aMMUCSIX €IUHUIL, U3MEPEHHUSX, B BRIYUCICHUIX, TpaduKax, TabIuIax, cxeMax, v T.J1.) He IPUHIIUITUAIBHOTO JIJIs1 JaHHOU
paboThI XapakTepa, HO TOBIUSBIINX HA PE3Y/IbTAT BHITIOTHEHHUS;
4. nomyckaet rpyoyro OoImrOKy B X0/Ie IKCIIepUMEHTa (B 00BSICHEHNH, B 0pOpMIICHUU PabOThI, B COOJIIOACHUH MPABIII TEXHUKH 0€30MMacCHOCTH TIpu padboTe ¢



MaTepuagamMu U 000pyA0BaHUEM), KOTOPAast UCIIPABIIAETCS IO TPEOOBAHUIO YUUTEIIS.

Otmerka "2" cTaBUTCS, €CIIU YUCHUK:

1. He ompenenuiI CaMOCTOSTENBHO 1I€Jb OIbITA; BHIIOJIHUI padOTy HE MOJHOCTHIO, HE TIOJITOTOBIII HY>KHOE 000pYy0BaHHE U 00BEM BBIIIOJIHEHHON 4acTH pabOThHI HE
MO3BOJISIET CAETIATh MPABUIILHBIX BBIBOJIOB;

2. WM ONBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOII0OICHHUS POU3BOAUINCH HETIPABUIIBHO;

3. wm B xoJ1e paboTHI ¥ B 0TYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIE B TPEOOBAHUAX K OlleHKe "3";

4. nomyckaet nBe (u 6osee) rpyObie OMUOKH B XOJI€ SKCIIEPUMEHTA, B 00bACHEHUH, B 0(DOpMIICHUHN pabOThI, B COOIIOICHUH MPABUI TEXHUKU O€30M1aCHOCTH MIPH
paboTe ¢ BemecTBaMu M 000pyI0BaHHEM, KOTOPBIE HE MOKET MCIIPABHUTH JaXe 10 TPEOOBAHUIO yUUTEIIS.

O1leHKa CaMOCTOSATENbHBIX THCEMEHHBIX Pa0oT
Otmetka "5" cTaBUTCS, €CIIU YUCHHUK:
1. BoImOTHWI paboTy 0e3 omuOOK U HEJOUETOB;
2) nonycTui He 6ojee OJJHOTO HeloueTa.
Otmetka "4" cTaBUTCS, €CJIM YUSHHUK BBITIOJHUI paOOTy MOJHOCTHIO, HO JOMYCTHII B HEH:
1. He 6onee oHOM HETpyOO OMIMOKU M OJHOTO HET0YETA;
2. unu He O6oJiee ABYX HEJ0UETOB.
Otmetka "3" cTaBUTCS, €CIM YUEHUK NPABUIILHO BHIMOJIHUI HE MeHee 2/3 paOoThbl UIIH JOMYCTHIIL:
1. He Gonee ABYX IpyObIX OMINOOK;
2. unu He 6oJsiee oJTHON TpyOoit M 01HOM HerpyOoi OmMOKK U OAHOTO HEJJ0YETa;
3. unu He 6osiee IBYX-TpeX HErpyObIX OLINOOK;
4.
5.

WIN OJTHOU HEerpyOoil OIMOKY U TpeX HEA0UETOB;

WJIM MIPU OTCYTCTBUU OIIMOOK, HO MPU HAJIMYUH YETHIPEX-TISITH HEJT0UYETOB.
Otmerka "2" cTaBUTCS, €CIIU YUEHUK:
1. mOTyCTHIT YUCIIO OMUOOK U HEJIOUETOB MTPEBOCXOIAIIEE HOPMY, P KOTOPOU MOXKET OBITH BBICTaBJIeHA OlleHKa "3";
2. WM €CITU MPABUWIIBHO BBITOJIHUI MEHEE MOJIOBUHBI paboTHI.

O1eHKa TECTOBBIX PaboT
TecTbl, cocTosIMe U3 MSATH BOIIPOCOB MOKHO MCIIOJIB30BATh MOCIIE U3yUEHHUs KaKa0ro MaTepuaia (ypoka). [Ipu olieHnBaHNN UCTIONIB3YeTCs CAEAYoIas IKana Jis
TECTa U3 MATH BOMPOCOB:

* HET OIIMOOK — OLIEHKA «5»;
* 0JIHA OIIMOKA - OICHKA «4»;
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* ZIBe OIIMOKN — OLIEHKA «3»;
*TPH OIINOKU—OIECHKA «2).

TEMATHYECKOE INTAHUPOBAHHUE

1.bopMupoBaHre YyMEHHI ¥ HaBBIKOB OCYIIECTBISATH MPO(ECCHOHATBHYIO OPUEHTAIMIO IKOJIBHUKOB C YYETOM MX CKJIOHHOCTEM U BO3MOXKHOCTEH, 2.BhIpabaThIBaTh
MIPaBUIILHOE OTHOIICHHUE K IPUPOJIE,

3.0CYIIECTBIATh 3CTETUYECKOE U HPABCTBEHHOE BOCIMTAHME YYalINXCs, IEPEBOAUTh 3HAHUS B YOCKICHHS U OKa3bIBaTh, BO3/ICHCTBHE HE TOJIBKO HA Pa3yM, HO U Ha
YyBCTBA.

4.DopMUpOBaHKE BCECTOPOHHEE U TAPMOHUYHO Pa3BUTOM, OOIIECTBEHHO aKTUBHOM, TyXOBHO O0OTraToi TUYHOCTH

Ne HaumenoBanue pa3aenoB u Tem Konuuec | [lnanossie DaKTU4YEeCKHE CPOKU
YPOKO TBO CPOKH (n/mnn xoppexuus)
B 4acoB MIPOXOXKJICHH
ST TEMBI
Pasnen 1. OBomonus

I'maBa 1.CBuaerenscTBa DBOMIOLUNA-S . 5
1 BBoaublii nHCTpYKTaX. BOSHHKHOBEHNE U Pa3BUTHE SBOIIOIMOHHON OMOIOTHN 1
2 MonekynspHble CBUAECTEIBCTBA YBOJIIOIHHI 1
3 Mopdonoruueckue 1 SMOPHUOIOTHIECKUE CBUETEIHCTBA IBOJIIOIIUN 1
4 [TasieoHTONIOTHUECKHE M OHOTeorpauecKue CBUIETEIbCTBA ABOIIOINH 1
5 O60o6maromuii ypok mo teme: CBUIETENHCTBA BOIIOLNN 1

I'naBa 2.®akTopsl 3BoIOINH -16 4 16
6 [TonynsimuonHas ctpyktypa Buga. Bun. Kputepuu Buga. [lomymsimmst 1
7 JLp.Nel «Mopdonorndeckne 0COOCHHOCTH PACTEHUN PA3IMYHBIX BUIOBY» 1
8 HacnencTBenHnass M13MEHYMBOCTD — UCXOHBIN MaTepua JIsl SBOTIOIUN 1
9 HacnencrtBeHHass W3MEHUYMBOCTD — UCXOAHBIN MaTepHal sl 9BOJIFOIUHU Pob 1
M3MEHYHMBOCTH B HBOJIOIIMOHHOM IIPOLIECCe

10 JL.p.Ne2 «13MEHUNBOCTh OPraHU3MOBY 1
11 HamnpaBnennbie u ciydaifHble H3MEHEHUs TeHO(POHIOB B Py MOKOJICHUHN 1
12 @DopMBbI €CTECTBEHHOT0 0TOOpa B MONMysusX. JBrxymmii or6op, 1
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CTaOMIIM3UPYIOMINNA OTOOP

13 @®opMBbI €CTECTBEHHOT0 0TOOpa B MOMYISAUAX . AM3pynTUBHBINA 0TOOD, OJIOBOI 1
otbop.
14 BosHuKHOBEHHE afanTanuii B pe3yabTaTe eCTECTBEHHOT0 0TOOpA. 1
ITokpoBuTenbcTBEHHAs OKpacka. IlpegocTeperaronias okpacka
15 Bo3nukHOBeHME aianrtanuii B pe3yibTaTe ecTeCTBEHHOTro oToopa. [loapakaromias 1
okpacka. Apomopdo3s. Manoanantauus. buosornyeckuii mporpecc.
16 JI/p Ne3. [Ipucnioco01eHHOCTh OpraHu3Ma K cpesie 0OuTaHusl. 1
17 Bunoo6pa3oBanue : reorpaduueckoe BHI000pa30BaHHUE, IKOJIOTHUECKOE 1
BUJ1000pa3oBaHue
18 Bunoob6pazoBanue. Ilpsmblie HaOIMOAEHUS TTPOIIECCa SBOITIOLUN 1
19 Makpo3BoJTIOLIHS. 1
20 Mukpo3Boronus 1
21 O6o06uaromuit ypok no teme: @akTopbl 3BOJIIOLUN 1
I'naBa 3. Bo3HUKHOBEHHE M pa3BUTHE KU3HU Ha 3emiie.-10 u 10
22 CoBpeMeHHbIE NPEACTABIEHUS! O BOSHUKHOBEHUH )XKM3HU. AOHOreHes. 1
23 CoBpeMeEHHBIE PEACTABIEHUS O BOSHUKHOBEHUH XKM3HU. brorenes. 1
24 OcHOBHBIE 3Tanbl Pa3BUTHS KHU3HU .I'eoxpoHonorus. [ nobaapHble KaTacTpodBbl. 1
25 Pa3BuTHe xu3Hu B kpunto3oe. [lepBble creapl )ku3HU Ha 3emiie 1
26 PazButue xxu3nu B nangeo3zoe. OCHOBHbIE apoMOP(}O3bI B IBOJIIOIUK PaCTEHUH U 1
YKUBOTHBIX. DBOJIIOIMS pacTeHH. BO3HUKHOBEHME MO3BOHOYHBIX
27 Pa3BuTHE )XU3HH B ME3030€ 1
28 Pa3BuTHe *u3HU B KaliHO30€ 1
29 MHuorooOpasue OpraHn4eckoro Mupa. 1
30 Mmoroo0pasue opranniyeckoro Mupa. CucremaTnka 1
31 O0600mawmmii ypox 1o teMe «BO3HUKHOBEHHNE M PA3BUTHE KU3HU HA 3EMJIIE» 1
I'naBa 4. [IpoucxoxaeHue yenoBeka-6 4 6
32 [TonmoxeHne yeaoBeKa B CHCTEME KUBOTO MHUpa 1
33 IIpenxu yenoseka: apcrpanonureku. llepseie npeacrasurenu poga Homo: Yemosek 1
yMeJibii, YelnoBeK NpsaMOoXO Il
34 ITosiBieHne Yenoseka pasymHoro. Heanaepraibckuii yenosek. Yenosek 1
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COBPCMCHHOI'O THUIIA.

35 @DaKTOpbI SBOJIIOLIUY YeJIOBeKa. buonornueckue GpakTopsl 3BONIONNHN YET0BEKa. 1
ConuanbHble PaKTOphl HBOJIOLNHU YEIIOBEKA.
36 DBOJIOIUN COBPEMEHHOTO YeJIOBeKa . UeloBeYeCKUE pachl 1
37 O6o0maromuii ypok 1o teme: [IporcxoxaeHne yeaoBeka 1
Paznen 2.9xocucrema
I'maBa 5. Opranu3mel u okpyxatomias cpeaa -13 4 13
38 BsaumooTHomenus opranusma u cpena. [IpucnocobieHHOCTh opranu3mMa 1
39 ITP Nel « OneHka BIusiHUS TEMIIEpaTyphl BO3lyXa Ha YelOBeKa 1
40 [Tomynsius B 9KocucTEME. 1
41 .DKOJIOTHYECKasl HUIIIA MEXBUIOBBIC OTHOIICHHUS 1
42 MeXBUIOBBIE OTHOILIEHUS 1
43 Coo01ecTBa U 3KOCUCTEMBI 1
44 Tpoduueckue ceru. 1
45 Tpoduueckue ceTu U IKOTOrMYECKHE MTUPAMUIBI 1
46 DKocucTemMa: yCTOWYMBOCTh U JJMHAMMUKA. 1
47 Okocucrema: Cykueccus. 1
48 ITP Ne2 AxBapuyMm Kak MOJI€JIb SKOCUCTEMBI 1
49 Bbrorneno3 u 6moreoreHos 1
50 BnusiHue yenoBeka Ha 9KOCHCTEMBI. ATPO3KOCUCTEMBI 1
I'maBa 6. buocdepa -5 9 5
51 buocdepa u 6uomsl 1
52 JKuBoe BeniecTBO 1 GMOreoXMMHUYECKHE KPYTOBOPOTHI B Orochepe 1
53 buocdepa n yenoBek. KoHuenus ycToiuuBoro pasBuTHsL. 1
54 ITPNe3 « CpaBHHUTENIbHAS XapAKTEPUCTUKA IPUPOAHBIX M HAPYIIEHHBIX SKOCUCTEM» 1
55 O6o0maromuii ypok mo teme: brocdepa 1
I'naBa 7. buomorndyeckre OCHOBBI OXPaHbl IPUPOJBI - SU 5
56 Oxpana BU0OB U MOMYISIIKN. BO3MOKHBIE TPUYHHBI BRIMHPAHHS BUIIOB U 1
MO YJISILIAMN.
57 OxpaHa SKOCHCTEM 1
58 buonornuecknii MOHUTOPUHT 1
59 [TPNe4 Ompenenenre kauecTBa BOJIbI BOJIOEMA 1
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60 O6o0maromuii ypok 1mo teme: brosornueckre 0CHOBBI OXpaHbl MPUPOJIBI 1

IToBTOopenue — 2y IloaroroBka k EI'D 2
61 Pemtenye nuTONOrnuYecKux 3amay 1
62 Pemienne remeTnyeckux 3agay 1
63-68 | Pe3epBHBIE Hachl 6

JIuer koppexkuunu

paboueii mporpaMMBbl 110
3a yeTrBepTh 20 20 yyeOHOro roja

B cBs13u ¢ pacxokIeHHeM KOJIMUYeCTBa yUeOHbIX 4acoB, IPEAYyCMOTPEHHBIX pabodel mporpaMMoii Ha MpoBeeHHE YUeOHBIX 3aHATUH U (PaKTUYECKUM
KOJIMYECTBOM NPOBEAEHHBIX YUEOHBIX 3aHATHI B pab0dyI0 MPOrpaMMy BHOCSITCS CIAEAYIOLINE U3MEHEHUS:

Kuace Hara Tema Ilpuyuna Cnoco0bl KOppeKuuu




15



