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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yyeObHOMy mnpeamery "buonorus" (nmaizee - Ouoiorusi) Ha
YPOBHE CpeAHero obmiero oopa3oBaHus pazpaboTaHa Ha ocHOBe dDenepabHOro
3akoHa OoT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanuny,
OI'OC COO, Konmenuuu mnpenojnaBanus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOXEHUN (PenepanbHON padoyeil mporpaMMbl BOCITUTAHUS.

VYuebnsiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenHus (10-11
KJIacChl) SIBJISIETCSI OJJHUM W3 KOMIIOHEHTOB NIpeaMeTHOM obnactu «EcTecTBeHHO-
HayuHble npenMetb». CormacHo mnonoxeHusm @OI'OC COO npodunbHbIe
y4eOHbIE MpPEIMEThl, U3ydyaeMble Ha YTIIYOJIEHHOM YPOBHE, SIBJSIIOTCS CHOCOOOM
muddeperimanu  O0yd4eHUsT Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHUs U
npu3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CpPEIHHUM
o0IIMM, CpeHUM MPOo(ecCHOHATBFHBIM U BBICIIMM 0oOpa3oBaHueM. B To jxe Bpems
KOKIBIM M3 JTHUX Y4EOHBIX NPEIMETOB JODKEH ObITh OpPUEHTHPOBAH Ha
MIPUOPUTETHOE PEIICHHE O0Pa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BHUBAIOLIUX
3a/la4y, CBS3aHHBIX C TpodopHeHTaIel O0ydJaromMXcsi U CTUMYIMPOBAHHEM
UHTEpeca K KOHKPETHOM 00JIACTH HAYYHOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUILIUHOM, SKOJIOTHUEN, TICUXOJIOTUEN, CHIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yueOHOMy mpenMery "buonorus" na€r mpeincTraBlieHHE O
Heau M 3ajadyax M3ydeHus ydyeOHoro mnpeamera «buonorus» Ha yriayOon€éHHOM
YpOBHE, onpeaenser 00s3aTelibHOe (MHBAPHAHTHOE) PEAMETHOE COAEepKAHKE, €ro
CTPYKTYpPUpOBaHHE MO pas3jiesaM M TeMaM, paclpeneieHue Mo Kiaccam,
PEKOMEHAYET TMOCJIEA0BATEIbHOCTh H3YYEHHUs Y4eOHOro Marepuana c y4EToM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3eH, JIOTMKH Yy4eOHOro Ipolecca,
BO3pAacTHBIX OCOOeHHOcTeM oOydaromuxca. B mporpamme 1o Ouonoruu
peann30BaH MPUHIUI MPEEMCTBEHHOCTH C HU3YYEHHEM OMOJIOTMH Ha YpPOBHE
OCHOBHOTrO  obmiero  oOpa3oBaHusi, Omaromaps 4YeMy IpPOCMAaTpUBAETCS
HAIPaBJIICHHOCTh Ha  MOCJENYIOUIEe pa3BUTHE  OWOJIOTMYECKUX  3HAHMM,
OPHUEHTUPOBAHHBIX Ha (DOPMHpPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIEHUS, TMPEACTaBICHU O 370pOBOM 00pasze >KU3HU, Ha
BOCIIUTAHHE OEpPEKHOTO OTHOILICHUS K OKpYKaromed mnpupoaHou cpene. B
nporpaMMe Mo OHOJIOTMHM Take IMOKa3aHbl BO3MOXKHOCTH y4eOHOro mpeaMera
«buonorusiy B peamuzauuu TpeboBanuit PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METAlpeIMETHbIM M MPEIMETHBIM pe3ylbTaTaM OOy4YeHHS U B
(OpMUpPOBAaHUM OCHOBHBIX BUJOB Yy4€OHO-TIO3HABATEIbHOU  JI€ATEIBHOCTH
0o0ydJaromuxcs MO OCBOCHMIO COJACPKaHUS OuOJornueckoro oOpa3oBaHUs Ha
YPOBHE CpeJIHEero 00111ero oopa3oBaHusI.

VYuebnsiii peamer «buonorus» Ha ypoBHE CpemHEro o01iero oOpa3oBaHUs
3aBeplIaeT OMOJIOTMYecKoe 00pa3oBaHME B WIKOJIE M OpPUEHTUPOBAH Ha



pacliupeHue U yriyoJieHue 3HaHUi OOydaromMXCs O JKMBOW MPHUPOAE, OCHOBAX
MOJIEKYJSIPHOM M KJIETOYHOM OHONOrMH, SMOPHOJIOTMU U OHOJOTMH Pa3BUTHS,
TEHETUKH, CEIEKIINHN, OMOTEXHOIOIUH, FBOJIIOLIMOHHOTO YYEHHUS U HKOJIOTUH.

N3ydyenne yuyeOHoro mpeamera «buonorus» Ha yriyOJIGHHOM YpOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCA K IOCJIEAYIOIIEMY IOJY4EHHUIO
OMOJIOTMYECKOTO  O0pa3oBaHMsi B  By3aX M OpraHU3alUsIX  CPEIHEro
npodeccuoHanbHOro 0opazoBanusi. OCHOBY €ro COAEPKAaHUS COCTABIISIET CUCTEMA
OMOJIOrMYECKUX  3HAaHUM, TMOJYYEHHBIX MpPH HU3YYEHUU  OOyJaroIIMMHUCS
COOTBETCTBYIOILIUX CHUCTEMATHUYECKUX Pa3AesioB OMOJOrMU Ha YpPOBHE OCHOBHOI'O
obmiero obpazoBanus, B 10—11 kimaccax 3T 3HaHUS MONY4arOT pa3BUTHE. Tak,
paciiMpeHbl W YriIyOJieHbl OHMOJOrMYEecKHuEe 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusX, OpPraHU3MeE 4YeJOBeKa, OOLIMX 3aKOHOMEPHOCTIX KHU3HH,
JIOTIOJIHUTENIHHO BKIIIOYEHBI OMOJIOrMYECKHUEe CBEACHHS MPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCHOJIb30BaThb KaK OPUEHTUPBI AJIA MOCIEAYIOUIErO
BeIOOpa mpodeccun. Bo3moxkHa Takxke WHTErparus OMOJOTHYECKHX 3HAHHM C
COOTBETCTBYIOLIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYArOIIUMHCS HpPHU H3yYEHHUH
($U3nKH, XUMHUH, Teorpapuu 1 MaTEMaTUKH.

CrpykTypa nporpamMmsbl 1o ydueOHOMYy mpeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBI U D3BOJIOLUOHHBIM MOAXOAbl K H3YYEHUIO OHOJOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLNH OPraHUYECKOrO0 MUpa Ha 3eMile,
COXpaHEeHHUs OHMOJIOrHMYecKoro pasHooOpaszust mnnaHetsl. Tak, B 10 kmacce
U3Y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWOJIOTUM, SMOPHUOJIOTUM U
OMOJIOrUM Pa3BUTHUS, TEHETHUKU U CEJEKIUHU, OMOTEXHOJOTMH U CHUHTETHYECKOU
OMOJIOTHH, aAKTYaJU3UPYIOTCS 3HAHUS OOYYaIONIUXCS 10 OOTaHUKE, 300JI0THH,
aHatromMuu, Qusuoigoruu uyenoreka. B 11 kmacce u3y4aroTcs 3BOJIOLMOHHOE
y4€HHE, OCHOBBI SKOJIOTMH U yueHHEe 0 Ouocdepe.

VY4eOHblii npeamer  «buosorus»  mOpus3BaH  00ECHEUUTh  OCBOEHHUE
00 y4aroMMUCS OMOJIOTUYECKUX TEOPUIl U 3aKOHOB, UJI€H, MPUHIIUIIOB U TIPABUJ,
JIeKaIIUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHUU, MHOTOO0pa3ud U OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOLIMXCS HAYYHBIX JTOCTHKEHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUAX B OMOJIOIMH, IPUKIIAJAHBIX acleKTaxX OMOJIOrMYECKUX 3HaHUU. s
pa3BUTHS W TOJJEP)KaHUS HHTEpeca OOy4aroluxcsi K OHOJOrMHM Hapsay co
3HaYUTENIbHBIM 00bEMOM TEOPETHUECKOI0 MaTepualia B COJAEPKaHUU MPOrpaMMBbl
10 OMOJIOTMH MPENYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBIICHUS U Pa3BUTHS
TOM WM WHOW 00yacTh OWOJOTHH, BKJIAJAOM OTEYECTBEHHBIX M 3apyOCKHBIX
YUYEHBIX B pPEIICHHE BAKHEHIINX OMOJIOTUYECKUX U SKOJIOTUYECKUX MPOOIIEM.



Lenb n3zyuenus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBNIQJICHNE  OOYJAarOIIMMHKCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHAILHOM
OpraHu3alliyd JKUBBIX CHUCTEM pA3HOI0 paHra U MNpUOOPETEHHE YMEHHI
WCIIOJIb30BaTh 3TU 3HAHUA B (POPMUPOBAHMU MHTEpeca K ONpeneneéHHOM 00JacTh
npodecCUOHANBHON ACSATENbHOCTH, CBA3aHHOW C OWOJOTHEH, WIH K BBIOOPY
y4eOHOr0 3aBEICHUS JIsl TPOJIOJKEHHST OMOJIOTMYECKOT0 00pa30BaHMs.

Hoctmxenne 1enu u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yri1yOJIEHHOM ypOBHE 00€CIeunBaeTCs PEelICHUEM CIECAYIOIUX 3a1au:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHUEMIHUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUjIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOroo0pa3uh M OCOOEHHOCTSIX OWOJIOTMYECKUX cucTeM (KIIETKa,
OpraHu3M, MOMYJISIus, BUJ, OHOreonenos3, onochepa); 0 BbIIAIOUUXCA OTKPBITUSIX
Y COBPEMEHHBIX UCCIICOBAaHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOYYaromMXCsl C METOJaMU TIO3HAHUS IKUBOM TMPHUPOJBL:
UCCIIEIOBATEIbCKUMHU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYISIpHOM W
KJIETOYHOM OMOJOruu, HSMOPUOJOTMM U OHOJOTHUU pa3BUTHS, TEHETUKH W
CeNeKlUy, OWOTEeXHOJOTMHM W CHHTETHMYECKOM OHONOruM, TMaJCOHTONOTHH,
HKOJIOTHMH);  METOJaMU  CAMOCTOSTENBHOTO  IMPOBEACHHUS  OMOJOTMYECKHX
uccienoBaHuid B Jjabopatopum M B mOpupoje (HaAOIOJeHuEe, HU3MEpEeHue,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBNIAJICHUE OOYYAIOUIMMHUCS  YMEHHSIMHU: CaMOCTOSITEIbHO  HAaXOIHUTh,
aHAJIM3UPOBATh W HCIIOJIB30BAaTh OHMOJOTMUYECKYI0 HH(OPMAIINIO; TOIH30BATHCA
OMOJIOrMYECKO TEPMHUHOJIOTHEH M CUMBOJMKOI; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OWOJOTHM ¥ COLMAIbHO-)KOHOMUYECKUMU H  IKOJIOTUYECKUMU
npobjieMaM YeJIOBEYECTBA; OLICHWBATh MOCIEACTBHUSI CBOEH NEATEILHOCTH T10
OTHOIIICHUIO K OKPYXKaIoIIeH MNpUpPOAHONU cpene, COOCTBEHHOMY 3I0pPOBbIO H
3I0POBbIO0  OKPY)KAIOIUMX JItOJIel; OOOCHOBBIBATH U COOJIIOJIaTh  MEpHI
npodUIAKTUKY MH(PEKIIMOHHBIX 3a00JeBaHMil, MpaBuia MOBEACHUS B MPHUPOJE U
oOecrieyeHusi 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTYyallUsIX TMPUPOJAHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTepH30BaTh
COBPEMEHHbBIC HAYUHbIE OTKPBHITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y O0YUYAIOIIUXCS MHTEUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM
B TIPOIIECCE 3HAKOMCTBA C BBIJAIOMIMMUCA OTKPBITHSIMH M COBPEMEHHBIMH
UCCIICIOBAHUAMM B OHOJIOTHH, pPEIIaeMbIMH €10 MpoOJIeMaMH, METOJO0JOTHEH
OHMOIOTUYECKOTO M CCIIeTOBaHMS, MIPOBEICHHS AKCIIEPUMEHTATBHBIX
UCCIICZIOBAHUMN, pelIeHHs] OMOJOTMYECKUX 3a]a4, MOJIECIMPOBAHUS OMOJIIOTHYECKUX
00BEKTOB U MIPOIIECCOB;



BOCIIUTaHUE y 00YJArONIMXCs [IEHHOCTHOTO OTHOIICHUS K JKUBOW MPHUPOC B
IIEJIOM M K OTJCTHHBIM €€ 00BhEKTaM | SBICHUSAM; (DOPMHUPOBAHNE IKOJIOTUUECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIEH KyIbTyphl TIOBEACHUS B MPHUPOJE;
WHTETPAIlUHA €CTeCTBEHHO-HAyYHBIX 3HAHUH;

npuoOpeTeHne  OOy4aloMMHCS ~ KOMIIETEHTHOCTH B PallMOHAJIHLHOM
MPUPOONOJIB30BaHUM (COOJIIO/ICHUE TMPaBUJI TOBEACHUS B MPUPOJC, OXPaHbI
BUJIOB, DKOCHUCTEM, Onoc(hephl), COXpaHEHUHU COOCTBEHHOTO 37I0POBbSI U 370POBBS
OKpyXarommx Joaer (coOomoaeHus Mep mnpoduiakTukd — 3a00JI€BaHHM,
oOecrieueHue OC30MACHOCTH JKU3HEACATCILHOCTH B YPE3BBIYAWHBIX CHUTYAIUSAX
OPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJIb30BaHMUS
OMOJIOTMYECKUX 3HAHUW U YMEHUI B TOBCETHEBHOM JKU3HU;

CO3laHM€  YCJOBMM  JJi1  OCO3HAHHOTO  BbIOOpa  00YyYarOIIMMUCS
VHJAUBHYaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIICH
nocieaywieMy mnpodecCuoHaIbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIWBHUTYAJIbHBIMU UHTEPECAMH M TIOTPEOHOCTSIMH PETHOHA.

OO6111ee YMCI0 YacoB, OTBEJEHHBIX HAa U3y4EHUE OMOJIOTMH Ha YIITYyOJIEHHOM
YpOBHE cpeqHero ooduiero oopasoBanus, coctapisieT 204 gyaca: B 10 kimacce — 102
yaca (3 gaca B Hegenmo), B 11 kmacce — 102 gaca (3 yaca B HeJEIO).

OT6op opraHu3alMoOHHBIX (OPM, METOJOB U CPEJCTB OOyYeHHS OHMOJIOTHUU
OCYIIECTBIISIETCS C YYETOM CHEIUGUKH €r0 COACpPKAHWS W HAIPABICHHOCTH Ha
MPOJODKEHUE  OWOJIOTHYECKOTO 00pa3oBaHUsI B OpPraHU3alUsIX CPEIHEro
po(ecCHOHATBHOTO U BBICIIIETO O0pa30BaHUSI.

OO0s3aTenbHBIM YCIOBUEM MPU 00YYEHUH OMOJIOTUU HA YIITyOJIEHHOM YpOBHE
SBJIICTCA TPOBEJCHUE JTabOpaTOPHBIX M TMpakTUueckux pador. Takke ydactue
O0OyJaroIMXCsS B BBIMOJTHCHUH TMPOCKTHBIX W YU4€OHO-HCCIIEIOBATEILCKHX PadoT,
TEMaTUKa KOTOPBIX  OMNpEACNACTCS  y4UTeJIeM Ha OCHOBE  HMEIOIIMXCSA
MaTePHATLHO-TEXHUUECKUX PECYPCOB M MECTHBIX TIPUPOTHBIX YCIOBHM.



COJAEPXAHUE OBYUEHUSI
10 KJIACC

ConepxaHue TpPOrpaMMbl, BBIJAEICHHOE KYpCU8OM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHoM utorooit arrecranuu (I'MA).

Tema 1. buosiorust Kak HaykKa

CoBpeMeHHasi Ouoorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Ouonornu.  buojornueckue HaykM U W3y4aeMble HUMH  NPOOJIEMBL.
OyHIaMEHTaIbHbIE, TIPUKJIAJHBIE W TOUCKOBBIE HAY4YHbIE HCCICAOBAaHUS B
OMOJIOTHH.

3HavueHne OMOJOTMU B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kapTuHbl mupa. [Ipodeccun, cBszanHbie ¢ Ouosiorueil. 3HaueHue OMOJIOTHH B
MPAKTUYECKON JIEATENbHOCTH YEJIOBEKA: MEAMUIUHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBI.

JdeMoHCcTpanuun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapBun,
VY. I'apseui, I'. Menaens, B. . Bepuanckuu, W. I1. [1agnos, U. 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupel u cxembl: «CBA3b OHOJOTMU C JAPYTMMH Haykammy», «Cucrema
OMOJIOTHYECKUX HAYKY.

Tema 2. 7KuBble cUCTEeMbI U UX U3YYEHHE

JKuBble cucTeMbl Kak TMpeaMer u3ydeHus Owmojorun. CBOHCTBA IKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTb M IEJIOCTHOCTb,
CIOXXHOCTh M YHOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpraHU3alMs,
CaMOBOCIHPOMU3BEIICHUE, PA3APAKUMOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHv3alvy KUBBIX CHCTEM: MOJEKYJSIPHbIA, KJIETOYHBIN,
TKAQHEBbIN, OpraHW3MEHHBIM, MOIYJISILMOHHO -BUI0BOM, AKOCHUCTEMHBIN
(buoreonieHoTHueckuii), Ouochepuspiii. Ilporeccrl, mnpoucxoasinue B KHUBBIX
cucreMax. OCHOBHbIE MpU3HAKK KUBOro. Ku3Hp Kak (opma CyliecTBOBaHUS
Marepuu. Hayku, n3ydaromine ;KuBble CUCTEMBI Ha PA3HBIX YPOBHSIX OpraHU3aLINH.

N3ydyeHnne uBbIX cucTeM. MeToabl Ouosorndeckoi Hayku. HaGmronmenwue,
W3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHan3. [lonsTre o 3aBucCuMon u
He3aBUCMMOM mnepeMeHHol. IlmanupoBanme »skcnepuMenTa. IlocraHoBka u
npoBepka rumnote3. Hynesas rumnoresza. IloHsTHe BBIOOPKH U €€ JIOCTOBEPHOCTD.
Pa3dbpoc B Ouosornueckux pAaHHbIX. OIIEHKa JIOCTOBEPHOCTU MOJYYEHHBIX
pe3ynbTatoB. lIpuyMHBI HCKaXKEHUS pE3yiabTaTOB dSKcnepuMeHTa. [lonstue
CTaTUCTUYECKOIr'0 TECTA.

JlemoHcTpanuun

Tabmuupl u  cxembl: «OCHOBHBICE TIPU3HAKW JKU3HHM», «buomornueckue
cucrteMbl», «CBOWCTBAa JKMBOM Marepum», «YPOBHM OpraHHU3alUHA KUBOU



npupoae», «CTpoeHue >KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusMay, «buoreouenos», «buocdepar», «Metoas
U3YYEHUSI )KUBOUN TTPUPOIBI».

O6opynoBanue:  jabopaTopHoe  OOOpydOBaHHWE  JJisi  IPOBEACHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp30BaHME pA3IUYHBIX METOAOB IIpU
W3YYEHUHU KUBBIX CUCTEM.

Tema 3. buosiorus Kjierku

Knetka — cTpykTypHO-(QYHKIMOHaIbHAsA eauHMIa KUBOro. Mcropus
oTKpeITUA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. Bupxor). OCHOBHbIC TOJIOKEHHUS COBPEMEHHOM KJIETOYHOM
TEOPHH.

Meronpl  MONEKYJISIPHOW W KJIETOYHOW  OWONOTHH:  MHKPOCKOIIHSI,
xpoMmarorpadus, 37IeKTpodope3, METOJ MEUYEHBIX aToMOB, Aud@epeHInaIbLHOe
HeHTpu(yrupoBanue, KyIbTUBUPOBAHUE KJIETOK. M3yuenue gukcuposanmbix
K1emoK. DIEKTPOHHass MUKpockonusi. Kougokanvnaa mukpockonus. Bumanvhoe
(npusicusHenHoe) uzyyenue Kiemox.

JleMOHCcTpanuu

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

Tabmuier 1 cxembl: «CBETOBOM MHKPOCKOID», «JIEKTPOHHBIA MUKPOCKOI,
«McTropus pa3BUTUS METO0B MUKPOCKOITUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIIpENaparbl PAaCTUTENbHbIX,
KUBOTHBIX M OAKTEPUATLHBIX KIIETOK.

IlpakTuyeckas padora «l3ydeHue MeETOAOB KJIETOYHOM OUOIOTUU
(xpomarorpadus, snekrpodopes, auddepeHnuAIbHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMUKDPOIIEMEHTHI.
Bonma m e€ ponp Kak pacTBOpPUTENS, pEAareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuuu. MuHepaabHble BEIIeCTBa KIETKH, X OMOJIOrHYecKas
poJib. Posib KATHOHOB M aHUOHOB B KJIETKE.

Opranuueckne BeHIECTBA KIETKU. buomornueckne mnoauMepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTPYKTyphl O€IKOBOM MOjeKyJbl. IlepBuuHas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUHAS
cTpykTypbl. Jlenarypaums. CpoiictBa OenkoB. Kiaccudukauuss — Oenaxos.
buonorunueckue hynkuun 6enkoB. Ilpuonoi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOCAXapUIbl U MOMUCAXAPUIBI.
O0mwmii mmaH cTpoeHus U (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIMHN YIIIEBOIOB.

Jlunuael. I'mapodunsHo-ruapodoOHBIE cBOMicTBA. Kitaccudukanus JIUnuios.
Tpurmunepunsl, Qochomunuasl, BOCKU, CTepouabl. buonormueckue QyHKIMH
aunuaoB. O0uMe cBoiicTBa OMOIOTHYECKHX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHUIO, MTOTYIPOHHUIIAEMOCTb.

Hyxnennosie kuciotel. [JHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpr. Ipunnun kommiementapHocTu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crimpanb. MectoHaxoxaenue u ounonornueckue gynkiuu JJTHK.
Bunel PHK. ®yukunu PHK B kietke.

Ctpoenne moisekynasl AT®D. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornyeckue pynkunn AT®. BoccranoBneHHbIE TEPEHOCUUKH, UX (DYHKIUH B
kietke. [pyeue wuykneozuompugocgpamor (HT®). CexBenupoBanue JIHK.
Memoowl cenomuru, mpaHcKpunmoMuku, RPOMeoMUKU.

CrtpykTypHas Ouoyiorusi: OMOXUMHUYECKUE U OMO(DU3NUECKUE HCCIICOBAHUS
cocTaBa UM MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyn. Mooenuposarue
CMpPYKMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnvromepnubulii ouzaiin u
OpeanHuyecKull cunmes OUOMOIEKYI U UX HENPUPOOHBIX AHAN0208.

JleMOHCcTpanuu

IToprpetsr: JI. Tomunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Caurep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupone», «Pacnpenenenne XuMHUUECKUX 3JIEMEHTOB B )KMBOW ITPUPOIE.

Tabmuuer u cxembl: «llepuonuueckast TabiMlia XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHne MoJeKynsl BoAbl», «BemecTBa B cocraBe opraHu3moBy», «CTpoeHHe
MOJIEKYJIBl Oenka», «CTpyKTypbl O€JIKOBOW MOJEKYIbD», «CTpOeHHE MOJEeKYI
yraeBoJaoB», «CTpoeHue MOJEKya JUNUIoB», «HyKIEMHOBBIE KHUCIOTBD),
«Ctpoenune Monekysbl ATD».

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pya0BaHUE.

JladopaTopHasa padora «OOHapyXeHHE OCITKOB C TIOMOIIBIO KAaYECTBEHHBIX
pEAKLINI.

Jlaboparopnas  paGora  «lMccnenoBaHWe — HYKJIEHHOBBIX  KHCIIOT,
BBIJIEJIEHHBIX U3 KJIIETOK Pa3IMYHBIX OPraHU3MOB.

Tema 5. CTpoeHue 1 pyHKIMH KJIETKH

Tunsl KJIETOK: HJyKapuoTHYecKas U mpokapuornueckas. CTpPyKTYpHO-
b yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHue nmpokapruoTHIecKor KieTku. Kierounas creHka OakTepuii U apXew.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHON U aBTOTPO(PHON MNPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U poJib IPOKAPHOT B OMOLIEHO3aX.

Crpoenue u (G YHKIIMOHUPOBaHUE 3YKapUOTUYECKOMN KJIETKHU.
[Inazmarnueckas wmemOpana (mmazmanemma). CTpykTypa —IJIa3MaTH4YeCcKOn
MeMOpanbl. TpaHCHOPT BEIIECTB yYepe3 MIIa3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas aud@ysus), aKTUBHBIA (NMEPBUYHBIA U BTOPUYHBIN
akTuBHBIA TpaHcnopT). [lomymponuriaemocts meMOpanbl. Pabora Harpwmii-
KaJIMEBOI'0 Hacoca. DHJAOLMTO3: MUHOIUTO3, (paronurtos. Dk301uTo3. KierouHas
crenka. CTpykTypa 1 QyHKIHUU KJIETOYHOU CTEHKU PacTEHH, rpuOoB.

[uromnazma. [urozons. [utockener. JIBrxenue nuroriasmbl. OpraHou bl
kieTkd. OnHoMeMOpaHHbIE OpraHOMJbl KIETKH: JHAOIIA3MAaTUYECKas CeTh
(OIIC), anmapat ['oabmku, TU30COMBI, UX CTpOEHUE W (PyHKIHMH. B3anuMocBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKh. CTpoeHHe TpaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6enrkos ¢ IIIC. Cunte3 pacTBopuMbIx OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpa”yfsipHbIA)  3HAOIIa3MaTHYECKHUI
petukyinym. CekpetopHas pyHkius anmnapara ['onbmxu. Moougurkayusa 6enkos 6
annapame [onvoocu. Copmuposxka 6enkoe 6 annapame [ onv0xcu. TpaHcnopt
BELIECTB B KJIeTKe. Bakyosm pacturenbHbIX KieTok. Kilerounsiii cok. Typrop.

[loyaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHJBI.
Ipoucxoocoenue mumoxonoputi u niacmuo. Cumbuocenes (K.C. Mepeosickosckutl,
JI. Mapeynuc). Ctpoenue u (QyHKIIMM MUTOXOHIApUN U mactul. llepBuuHsble,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (DOTOCHHTE3UPYIOIIMX  DYKApUOT.
XJIOpOIIaCThl, XpPOMOILIACTHI, JISHKOIUIACTHI BEICHINX PACTCHUMU.

HemeMmOpannbie opranounnbl kieTku CTpoeHue M (QYyHKIUU HEMEMOpPaHHBIX
OpraHOUJ0B KJIETKH. Pu6ocompbl. IIpomesicymounvie Qunamernmul.
MukpodunameHTel. Axkmunogvle Mukpoguiamenmol. MpIIEUHbIE  KIETKH.
AKmuHosble KOMNOHEHMbl HembluleuHblx Kiemok. Mukpotpybouku. KierouHbrit
ueHtp. CTpoeHue U [BWKEHHE JKTYyTUKOB U PpEeCHUYEK. MHUKpPOTPyOOUKH
nutomiasMbel.  Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvle 6enxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapHoIia3Ma, SAPBIIIKH, UX CTPOCHUE U
byakuuu. SnepHblii OenkoBbI Marpukc. [IpocTpaHCTBEHHOE pacmoioKEeHUE
XpOMOCOM B HHTep(azHOM szpe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHa — THUCTOHBL JJuHamuka s0epHoU 000104Ku 6 Mmumo3ze. AHoepHuvlil
mpancnopm.

Kiierounbie BkimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOM).

JemoHcTpanun



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuper u cxembl: «CTpoeHHE SYKapHOTHYECKON KieTku», «CTpoeHue
XKUBOTHOM  KJIeTKW», «CTpoeHHe  pacTUTeNbHOM  KIEeTKW», «CTpoeHue
MHUTOXOHAPUW, «S1po», «CTpoeHne MPOKapuOTUYECKOU KIETKH.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIIpPENapaTrbl PacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUabHbIX KIETOK.

JlaboparopHass pabGora «/3yueHue CTpPOEHHUS KIETOK  Pa3TUYHBIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHne cBOMCTB KIETOYHOW MEMOpaHBD».

JlaGopaTtopHas pabora «VccienoBaHue IUIa3MOJIM3a W JIETIJIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAaX).

IIpakTtuyeckas  padora  «M3ydyeHwe  [OBWKEHUS  LUTOILIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NMPeBPallleHNE JHEPTUH B KJIETKe

AcCHUMIIIATIHS U JUCCUMUJISIITUS — JIBE CTOPOHBI MeTabomm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(PHBIM U TreTepoTpodHbINA. YuacTue KUCIOpoJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecrieyeHue KieTku: mpeBpamienue ATD B
oOMeHHBIX Tpolieccax. DEepMEHTATUBHBIA XapakKTep peakiuid KJIECTOYHOIrO
MeTabonuzma. DepMeHTBl, UX CTPOCHHUE, CBOMCTBA M MEXaHHU3M JICHCTBUSI.
KodepmenTrl. Otnnuusi GepMeHTOB OT HEOPraHMYECKUX KaTanu3aTopoB. benku-
aKTUBATOPHI M OCJIKU-MHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakiuil OT pa3IMYHBIX (DAKTOPOB.

[lepBruHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KieTke. DOTOCHHTES.
AHokcueenHblll U oKkcueeHHwlll pomocunmes y oaxmepuii. Ceemocoobuparouue
nUSMEeHMbl U NUSMEHMbl PeaKyuoHHo20 yenmpa. Ponb XJIOpPOILIACTOB B MPOLIECCE
dorocunTesa. CeroBast u TeMHOBasi Gasbl. Pomoosixanue, Cz., Cs- u CAM-munsi
gdomocunmesa. 1IpoayKTUBHOCTh (POTOCHMHTE3a. BiusHue pa3nuuHbIX (PaKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUeHuEe (DOTOCUHTE3A.

XEeMOCHHTES. Paznoob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUIIUpYIOIUEe OaKTEepUH, Kene300aKTepur, cepoOaKTepuH, BOJOPOJIHbBIC
OaxTepuu. 3HaYECHHE XEMOCHUHTE3A.

AHa’poOHbIe opranu3mbl. Buaesl Opoxenus. [IpoaykTel OpokeHHS M HX
UCIIOJIb30BAHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENN OOJIE3HEH.

AspoOHBIe OpraHU3MBI. DTansl HYHEPreTUYECKOT O oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILETIIICHUE TIIFOKO3bI.

buonornueckoe okucieHue, WM KIETOYHOE JbIXaHWE. POiab MUTOXOHApHUM B
nporeccax ouonorudeckoro okucienus. [{ukmmaeckue peakiuu. OKUCIUTETHLHOE
dbochopmwpoBanne. Duepeus memoOpanno2o 2paduenma npomonos. Cunmes



ATD: paboma npomonuou ATD-cummaselr. llpemmyiecTBa a’poOHOTO MyTH
oOMeHa BeleCTB nepe aHa3poOHBIM. DPGHEKTUBHOCTb SIHEPreTUYECKOro 0OMeHa.

JlemoHcTpanuun

[Hoprpersr: [Ixk. IIpuctmm, K. A. Tumupsses, C. H. Bunorpaackui, B. A.
Onrensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuupbl U cxeMbl: «DOTOCUHTE3Y», «DHEPreTUUECKU 00MeH», «bruocunTe3
oenkay, «Ctpoenue dpepMeHTa», « XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOPYIOBAaHUE ISl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIpENapaToB.

JlaGopaTtopnas  pabGora «/3ydyeHne  KaTaaIUTUYECKOW  AKTHUBHOCTH
(dbepMeHTOB (Ha TpUMepe aMuUIa3bl WK KaTalla3bl)y.

JlabopaTtopnas padora «/3ydyeHue ¢GEpPMEHTATUBHOTO paCHICIUICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopunass padora «CpaBHeHue mpolieccoB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JladopaTopHas padora «CpaBHEHHE MPOLIECCOB OPOKEHUS U JIBIXaHUSD.

Tema 7. Hacsencrennass uHpOpMAaNus U peanu3anus €€ B KJIeTKe

Peakuun matpudHoro cuHtesa. [IpUHITMIT KOMIUIEMEHTAPHOCTH B PEaKIMSIX
MaTpPUYHOTO cMHTe3a. Peanuzanus HacnenctBeHHoN uHdopMaiuu. [ 'eHeTnyeckuit
KOI, ero cmoucrBa. Tpanckpunuusa — MarpuuHbld cuHTe3 PHK. IlpuHummsr
TPAHCKPUIMIIMHU: KOMIUIEMEHTapHOCTh, AHTUIAPAJUICTLHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnopTHbix PHK B OnocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KoawpoBanue amuHoOkucior. Poms pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmaeieHuss o cmpoenuu 2eHos. OpraHuzanusi TeHoMa y
MPOKApPUOT U AYKapuUOT. Perymnsuusi akTUBHOCTU T€HOB Y MpokapuoT. ['umoresa
onepona (®. XKako0O, XK. Mano). Monexkynsipnvle mexaHuzmvl IKCNPECCuu 2eH08
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsuusi 0OMEHHbBIX
nporeccoB B kieTke. Kierounslit romeocTas.

Bupycsl — HeksteTouHble (OPMBI KU3HU U OOJMTaTHBIC Tapa3uThl. CTpoeHHE
IIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHenHwvill Yuki
JIHK-cooepoicawux supycos, PHK-cooepocawux eupycos, baxmepuogpazos.
Obpamuas mpanckpunyus, pegepmasa, unmezpasa.

Bupychbsie 3a0o0seBanus denoBeka, xKUBOTHBIX, pacTreHuit. CIINI, COVID-
19, counanbHbie 1 MEAUIIUHCKUE MTPOOIEMBI.

buoungopmamura: unmezpayus u anaiuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHLIX OUon02udeckux 0anuwix. Hanomexnonozuu 6 ouonozuu u meouyune.
lIpoepammupyemvle pynkyuu 6eakos. Cnocodovl 00CmasKu 1eKkapcms.



JleMoHCcTpanuu

IToprpetsr: H. K. Konbiios, /1. . UBanoBCkuiA.

Tabmuupl 1 cxeMbl: «buocunTe3 Oenka», «['eHeTnueckuit Koay, «Bupyce»,
«bakrepuodarm».

IIpakTuyeckas padora «Co31aHue MOJIEIIA BUPYCay.

Tema 8. 7ZKu3HeHHBIH HUKJI KJIETKH

Knerounslii 1muki, ero mnepuoisl u peryismnus. Wutepdasza u MHTO3.
OcoOeHHOCTH TpOLECcCcOoB, NMpoTeKawmux B HHTepdaze. IlogroroBka KiIeTku K
nenenuto.  Ilpecunrterndeckuit  (MOCTMUTOTUYECKHI),  CHUHTETHYECKUH U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKHUH ) TIEpHUOIbl HHTEP(a3bI.

Marpuunbii cunre3 JJHK — permkanus. IlpuHnunsr permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBAaTUBHBIA  CUHTE3, AHTUIIAPAJUIEIIBHOCTb.
Mexanusm perumkanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Ternomepsl u
TejaoMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIll. JIUMJIOWAHBIA W
rariouHBI  Habopel XpomocoM. ['omonmornynbsie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenune xnetkn — Muro3. CTaaum MHUTO3a MW MPOUCXOMAIINE B HUX
npoueccsl. Tunbel Muto3a. KapuoknHe3 u nuMTOKHHE3. buosorndeckoe 3HaueHUE
MHTO3a.

Perynsiumss mutoTHueckoro uukiaa kiaetku. [IporpamMmmupyemasi kieTouHas
ru0esb — anomnro3.

Knerounoe sapo, XpomMocoMbl, (PyHKUIHMOHaNbHAas TeHOMHKA. Mexanuzmvl
npoaughepayuu, ougpgepenyuposku, cmapenus u eubdenu xiemox. «llugposas
K1emKay — ouourngopmamuyeckue mooenru QyHKYUOHUPOBAHUSA KIEMKU.

JlemoHcTpanuu

Tabmuupl 1 cxembl: «OKH3HEHHBIM HHMKI KIETKH», «Murtos», «CTpoeHue
xpomocomy», «Permukanus [JTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenaparsl: «MUTO3 B KIIETKax
KOPEIIIKa JTYKa.

JlabopartopHass  pabora  «M3yuyeHnme  XpOMOCOM  Ha  TOTOBBIX
MUKPOITpENapaTax».

JladopaTopHas padora «HabmoneHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpPOITpEnaparax).

Tema 9. CTpoeHue 1 pyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBbI.

OCOOEHHOCTH  CTpOEHUST U JKU3HEACSTEILHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxew, OJHOKJIETOYHBbIC TpUOBbI, OJIHOKJIETOUYHBIC
BOJAOPOCJIH, APYTHE NPOTUCTHI. KOJTOHMAIbHBIE OPTaHU3MBI.



B3anMoCBsA3b 4YacTe MHOTOKJIETOYHOTO OpraHus3ma. TKaHW, Oprasel H
cucreMsl opraHoB. OpraHusm Kak eInHoe 1enoe. ['omeocras.

Txanu pacteHuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeibHasd,
MOKPOBHAsA, MPOBOsAIIAsA, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTPOCHWS,
(GYHKIIMA U pacTioOKEHUsI TKAaHEW B OpraHax pacTeHHI.

TkaHu >XKUBOTHBIX W YEJIOBEKAa. THUIBI )KMBOTHBIX TKAHEW: 3MUTEIUAIbHAS,
COCIMHUTENbHAS, MbIlIIeYHasi, HepBHasg. OCOOEHHOCTH CTpoeHUs, (YHKIHU WU
PACIIOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraruBHble W TE€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPraHOB )KUBOTHBIX U 4eJIoBeKa. DyHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranm3moB. Kapkac pactenuii. CKeneTbl OJTHOKJIECTOYHBIX M
MHOT'OKJIETOYHBIX XKMBOTHbIX. HapyxHblil u BHyTpeHHUU ckener. CTpoeHue u
THIBI COCTMHEHUS KOCTEM.

JIBr>keHue  OpraHu3MoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTEHUM:
TPONM3Mbl M HACTUU. J[BUKEHHE MHOTOKJIETOYHBIX >XUBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Peduiekc. CkeneTHbie MBIIIIBI U UX padoTa.

Iluranue opranm3zmoB. Ilornomenue BOABL,  YIVIEKHCIOTO rasa u
MHHEPAIbHBIX BELIECTB pAaCTEHUsIMHU. lIuTaHue KUBOTHBIX. BHyTpHUnonoctHoe u
BHYTPUKJIETOYHOE MuIIeBapeHue. [luTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIIEIbI
MULIEBAPUTEILHOrO TpakTa. llumeBapurensHble xenes3wl. llumeBapurenbHas
CHCTEMA YEIIOBEKA.

Jprxanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >kuBoTHbIX. Juddy3us
ra3oB yepe3 NOBEPXHOCTh KieTKkH. KoxxHoe npixanue. [[pIxarenpHas TOBEPXHOCTb.
Kabepuoe u né€rouHoe npixanue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCIIO)KHEHHE CTPOCHUSI JIETKUX T[MO3BOHOYHBIX YKHUBOTHBIX.
JlpIxaTenpHasi cUCTEMa 4YeJoBeKa. MeXaHW3M BEHTWISILMU JIETKUX y TTHI] U
MmiekonuTaronmx. Perynsauus npixanus. JpixarenbHble 00bEMBI.

Tpa"ncmopT BEWECTB Yy OPraHuM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopr BemecTB y XKUBOTHbIX. KpoBeHocHass cucteMa W €€ OpraHbl.
KpoBeHocHast cucTtemMa TIO3BOHOYHBIX JKMBOTHBIX M uesioBeka. Cepue,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru xpoBooOpaiieHus. IBOIIOIMOHHBIC
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMbl MO3BOHOYHBIX JKMBOTHBIX. PaboTta
cepaua U €€ perysiums.

Brinenenne y opramusmoB. BeigeneHue y pacreHud. Beinenenue y
KUBOTHBIX. CokparutenbHble Bakyond. Opranel BbiaeneHus. OunbTpanus,
CEKpeIusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PaOOThI OPraHOB BBIJCICHHUS.
CBsi3b MOJOCTH TE€NIA C KPOBEHOCHOW M BBIACIUTEIILHONW cucTeMaMu. Boienenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. CtpoeHue u (QPyHKIHMOHUPOBAHHE
He(poHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. CHopbl
OakTepuii M LUCTHl MNPOCTEMINMX. 3alMTa y MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrukyna. CpencrBa macCUBHON M XUMUUYECKOU 3a1IUThl. OUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammTa opraHnu3Ma ot OosesHeil. IMMyHHasi cuctema denoBeka. KiieTouHbI u
TYMOPJIbHBIA MUMMYHHUTET. BpOXIEHHBIH M NpUOOPETEHHBIN CrenupUIECKUN
UMMYHUTET. Teopusi KJIOHaJIbHO-celleKTuBHOro ummynutera (I1. DOpnux, @. M.
bepuer, C. Tonerapa). BocnanurenbHble OTBETHI OpraHu3MoB. Poiib BpOKIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocts #  perymsauuss |y  OpraHusMoB. Paznmpaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pasgpaxxumocts ©  perymsinus y
pacteHuid. PocToBbI€ BelllecTBA U UX 3HAYCHHE.

HepBHas cuctema u peduiekTopHas peryisiuus y >XUBOTHBIX. HepBHas
CcUCTEMA M €€ OTHEeIbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI
y ®KUBOTHBIX. OTAENbl TOJIOBHOI'O MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pednekTopHas nyra. be3yciioBHbIE U YCIOBHBIE pe(IEKCHI.

I'ymopanibHas perynsiuuss U 3HAOKPUHHAs CUCTEMa KMBOTHBIX M YEJIOBEKA.
Keme3pl HHAOKPUHHOM CHCTEMBI W HMX TOPMOHBI. /[[elicTBME TOPMOHOB.
B3auMocBsi3b HEpBHOW U DJHIOKPUHHOW cucteM. [ umoramamo-runodusapHas
cucrema.

JleMOHCcTpanuu

IToprper: W. I1. [1aBnos.

Tabmuuper 1 cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany, «bakrepunm», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CucreMbl  OpPraHOB  TIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpOeHHUE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cucreMb», «CTpoeHHE CTEOs»,
«CTpoeHue JNHCTOBOM MIIACTUHKW», «TKaHM >KUBOTHBIX», «CKENET 4YelOBEeKay,
«ITumeBapurensHas cucreMa», «KpoBeHOcHas cucrema», «/lpixarenpHas
CHUCTEMAY, «Hepnas CUCTEMAY, «Koxa», «MpImeyuHast CUCTEMAY,
«BpraenurensHas cucrteMa», «IHIOKpUHHasA cucremay, «CTpOeHHE MBIIILbDY,
«mmynuTer»,  «KumeyHononoctHele», «CxemMa  NUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THAPHDY,
«CtpoeHue mnaHapun», «BHYTpeHHEe CTpOEHHE H0XKAEBOro uepss», «HepBHas
cuctema poiO», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecMbikaromuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MJICKOUTArONNX», «HepBHas cuctema uenoBekay, «Peduekcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOII, MHUKpPONpPENaparbl OJHOKIETOYHBIX
OpPraHU3MOB, MHKpPOIIpENapaTbl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, HUTJIOKOXKHX, >KMBBIC JK3EMIUISIPbl KOMHATHBIX PAacTeHHM, repbapuu
pacTeHWil pa3HbIX OTIEJIOB, BJIAXHBIE NPEMapaTbl MKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJJICKIIUM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHMe 711 AEMOHCTPALUU MOYBEHHOTO M BO3AYLIHOTO MUTAHUS PACTEHHUI,
paciernyieHus KpaxMaia u 0elKoB 1oj AecTBUeM (epMEHTOB, 00OPYIOBaHUE JIJIsS
JEMOHCTpAIlMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma
JIXaTeIbHBIX IBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IMYHBIX KUBOTHBIX.

JlaGopaTopHas padora «/3yyeHue TKaHEH pacTEHUI».

JlabGoparopHas padora «/3yuyeHue TKaHel JKUBOTHBIX.

JlaGopaTopHas padora «/3yyeHrne OpranoB UBETKOBOTO PACTEHUS».

Tema 10. Pa3mHoOkeHHe U pa3BUTHE OPTaHU3M OB

@opmbl pa3MHOXKEHUSI OpraHU3MOB: Oecroyioe (BKJIOYasi BET€TaTUBHOE) U
nosoBoe. Buasl  OGecmonoro  pa3MHOXKEHHS:  TOYKOBaHHE,  CIOPYJSIUS,
dbparMeHTanus, KJIOHUPOBAHHUE.

[TonoBoe pasmHoxkeHue. llonoBble kneTkn, win ramerel. Meho3. Craguu
Mmeno3a. [loBegenne xpomocom B Meiiose. Kpoccnarosep. brosiornyeckuii CMbIC
MeHo3a W IIOJIOBOrO Impouecca. Melo3 M €ero MeCcTo B JKA3HEHHOM IMKJIE
OpPraHU3MOB.

IIpenszaponsiieBoe pazputue. ['aMmeTorenes y ;xuBOTHBIX. [1010BbIE JKENE3bI.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIETOK. CriepmaTtoreHes u oorexes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHNe U SMOPHUOHANIBHOE pa3BUTHE KUBOTHBIX. CrHOCOOBI
OIUTIOJIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuanBuyansHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HayKa
0 pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOIOSUU.
Konyenyus mopgocenos u moodenu mopghocenesa. Cramun >MOpUOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jlpobmenuwe. Tumbsl  mpoOieHwUS.
Jlemepmunuposannoe u HedepMuHupoéanHoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKONUTAIOUIUMX. 3apOJBIIIEBbIE JHCTKU
(racTpymsinus). 3aKiaaKa OpraHoB U TKaHEH U3 3apObIIIEBHIX JIUCTKOB. B3anmHoe
BIMSHUE YacTe pa3BUBAIOLIErocs 3apojbiiia (d3MOpUOHANbHAS WHIYKIUS).
3akiazKa TIJIaHA CTPOEHUsT HKUBOTHOTO Kak pe3yibTaT HepapXHueCKUX
B3aMMOJICHCTBUI TEHOB. BiusHue Ha >MOpHMOHAILHOE pa3BUTHE PaA3IUYHBIX
(baKkTOpOB OKpYKaroeh Cpebl.

Poct u pasButue xuBoTHBIX. [locTomMOpuonanbubiii nepuon. Ilpsmoe u
HenpsiMoe pa3BuTue. Pa3zButue ¢ mMeramopdo3oM |y OEClO3BOHOYHBIX H
MO3BOHOYHBIX KMBOTHBIX. buojornueckoe 3HauyeHUE MPSMOTO U HEMPSMOIo



pa3BUTHS, UX PACHPOCTPAHEHHE B MpUpoje. Tumbl pocTa >KUBOTHBIX. DakTopbl
PEryJsiliuKM POCTa )KMBOTHBIX U yeioBeka. CTaauu moCTIMOPUOHATILHOTO Pa3BUTHS
y )KUBOTHBIX U yenoBeka. [leprobl oHTOrene3a yenopeka. CTapeHne U CMEPTh KaK
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxxenue u pazButue pactenuil. ['amerodur u crnopodut. Meiio3 B
KU3HEHHOM IuKie pacteHuil. (OOpa3oBaHue cHop B IIpoliecce Meiio3a.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHNE W Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOIHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pPa3BUTHE CEMEHHU.

MexaHu3MBbI pETyIISIUU OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

IToptpetsr: C. I'. HaBamwun, X. [HIneman.

Tabmuer u cxembl: «BereratuBHOE pasmMHOXKeHUE», « UMbl Oecronoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAIbD», «Pa3MHOXKEHUE HBIJICHBDY,
«PasmHoxkeHue runpel», «Meito3y, «Xpomocombl», «['amerorenes», «CtpoeHue
AMIEKIIETKH U criepMaro3onna», «OCHOBHBIE CTaIMM OHTOreHeszay, «lIpsmoe u
HENpsIMOE pa3BuTue», «Pa3BuThe Maiickoro xyka», «Pa3BuTue capaHum»,
«Pa3zButne marymku», «/IBOMHOE OIIONOTBOPEHHUE Y LBETKOBBIX PACTECHUN»,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX W JABYAOJIBHBIX PAaCTECHUN», «KU3HEHHBIA LUK
MOPCKOM  KamycTbD», <«OKWM3HEHHBIM [UKI  MXxa», <« KHU3HEHHBIA UK
MaroOpPOTHUKAY», <« KU3HEHHBIN LUK COCHBD.

OOopynoBaHue: CBETOBOW MHUKPOCKON, MHUKpOMpEnapaThl SIHLUEKIETOK U
CIIEpMAaTO30M/I0B, MOJIEIb «L MK pa3BUTHA JIATYIIKN.

JlaGopaTopHas pabora «l3yyeHue CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpEnapaTax».

IlpakTuyeckas padora «BbIsIBICHHE MPU3HAKOB CXOJICTBA 3apOAbILIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHass pabora «CTpoeHHE OpPraHoB Pa3MHOXXEHHSI BBICIINX
pacTeHUIN».

Tema 11. I'eneTuka — Hayka 0 HaCJEACTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHn3MoB

Hctopusi cTaHOBJIEHMS] M pPa3BUTHS TEHETUKM Kak Hayku. Paborer I
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. Konbnoa, H. 1. BaBunosa, A. H. benozepckoro, I'. 1.
Kapmnieuenko, FO. A. ®dunmumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUUYECKNE TIOHIATUSA U CUMBOJIBL. [ OMONIOrHYHBIE XPOMOCOMBEI,
aJUIeNIbHbIE TE€HBI, aJbTEPHATUBHBIE MPU3HAKU, AOMHWHAHTHBIA U PELECCUBHBIM
pU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHTI.



OcHOBHBIE ~ METOABl ~ T€HETUKU:  TUOPUIOJOTMYECKHUM,  LHUTOJIOIMYECKUH,
MOJIEKYJIAPHO-TEHETUYECKHUI.

JlemoHcTpanuun

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

TaOnuie! 1 cxembl: «MeToabl TeHETHUKNY», «CXEMbI CKPEIIMBAHU .

JladopaTtopHas paGora «/lpo3zodpmna Kak OOBEKT TE€HETUYECKHUX

HCCIICI0BaHUI.
Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnaens — 3aKoH

eAnHOo00pa3ust THOPUAOB NepBoro nokosenus. [Ipasuno nomunupoBanus. Bropoii
3aKk0OH MeHaens — 3aKOH pAacIIeIUIeHHWs NPU3HAKOB. LlUTosormyeckue OCHOBBI
MOHOTHOPUJTHOTO CKpEIMBaHus. [ MoTe3a YuCTOThl TaMeT.

Ananmsupyromiee ckpemuBanue. [[pomexyTouHbIN XapakTep HacIeIOBaHMUS.
Pacuienienre npu3HakoB IPU HEMOJIHOM JIOMUHUPOBAHUH.

Jurubpuanoe ckpemBanue. Tpetuil 3akoH MeHiens — 3aK0OH He3aBUCUMOT O
HACIEAOBaHUs  TPU3HAKOB. [{uToslorMyecKre  OCHOBBI  AUTHOPUIHOIO
CKpELIMBAHMUS.

CuerieHHoe HaciienoBanue npusHakoB. Paboter T. Moprana. CuernieHHOe
HACJIEI0BAaHUE TE€HOB, HAPYIIEHUE CUCIUICHUS MEXKAYy TIeHaMu. XPpOMOCOMHas
TEOpPHsI HACIEACTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIA MEXaHU3M ONPENEICHUS N0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M rereporaMeTHeii mois. ['eHerndeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanne npu3HakoB, CUEIUIEHHBIX C TIOJIOM.

I'enorun kak uenoctHas cucrema. [menorponus — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoaencTBhe HeEaJUIEIbHBIX TI'€HOB.
Komnnementaprocts. Onucras. [Toaumepusi.

I'eHeTMYECKMI KOHTpOJIb Pa3BUTHA PACTEHHMM, JKMBOTHBIX M 4YEJIOBEKa, a
TaKkke (PU3MOJIIOTMYECKUX TMPOILIECCOB, TMOBEIECHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTueckue MEXaHU3Mbl CHMOMOI€HE3a, MEXaHU3MbI B3aUMOJECHCTBUS «XO3IHH
— Tapa3uT» U «XO35UH — MHUKpOOHMOMY». ['eHeTHuecKkue acmeKThl KOHTPOJs U
U3MEHEHMS HACJIeJICTBEHHON MH(OPMAIIMK B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JleMoOHCcTpanuu

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuuer u cxembl: «llepBbiii 1 BTOpol 3aKoHbI Menaenss», « TpeTuil 3akoH
Menpens», «AHanusupymollee cKpelmuBanue», «HemonHoe noMUHUpPOBaHWEY,
«CremnyieHHOe HacjleloBaHUE IMPHU3HAKOB Yy JApo3ouiibly», «['eHeTnka momiay,



«Kapuotun yenoBeka», «Kapuorun apo3oduib», «Kapuorum nOTHUBD,
«MHOXXECTBEHHBIN anjienu3M», «B3anmoielicTBHE TeHOBY.

O6opynoBanue: MOAENb I JEMOHCTpAllMM 3aKOHOB  €IMHOOOpa3us
TUOPUIOB TIEPBOTO TOKOJICHHSI U PACIICIUICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTPAllMA 3aKOHAa HE3aBUCUMOIO HACJICIOBAHUS IPU3HAKOB, MOJEIb IS
JEMOHCTPAIlMHA CLETUVICHHOIO HAcJlEeJOBaHMUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpemnapart: «/pozodpunar.

IIpakTnueckas padora «l3yueHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUS Y APO30(DHIIBD».

IIpakTnueckas  padora  «M3ydeHwe  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PHIIBD».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYMBOCTH

B3aumopneiicTBue TeHOTHIIA W Cpeabl mpu  (GopMHUpOBaHWUU (EHOTHIIA.
N3menunBoCcTh mpu3HakoB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICICTBCHHASI U HACJIEACTBEHHAS.

MonudukanonHas HW3MEHYMBOCTh. Ponb cpeasl B (opMUpOBaHHUH
MOIU(PUKAIMOHHON M3MeHunBocTU. Hopma peakumu mpusHaka. BapuannoHHBIM
psa u BapuanuonHas kpuBass (B. Horanncen). CpoiicTBa MOAM(pUKALMOHHON
U3MEHYUBOCTH.

I'eHoTnnnyeckass K3MEHYUBOCTh. CBOMCTBA T€HOTUNINYECKON U3MEHUYNBOCTH.
Bupl reHOTUITMYECKON M3MEHYUBOCTH: KOMOUHATUBHAS, MyTaIllMOHHASI.

KomOuHaTuBHasT W3MEHYMBOCTHb. Mei03 M TOJIOBOM TMpollecC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POJIb KOMOMHATUBHOM N3MEHUYMBOCTH B CO3JJaHUU
TeHETHYECKOTO pa3HOOOpa3us B peiesiax OqHOTO BUA.

MyranuoHHas HW3MEHYMBOCTb. BHAbl MyTanui: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIAYLUPOBaHHbIE MyTalMu. SaepHble U
HUATOIUIa3MaTu4Yeckue Myranuu. CoMaTHyecKue W MOJIOBbIe MyTauuu. [IpuyuHbI
BO3HMKHOBEHUsI MyTauuid. MyTareHbl W WX BIUSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacieacTBeHHor uaMmeHuuBocTH (H.M. BaBuior). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U dNULEHOMUKA, pOJb SNULEHEeMUYecKux Qakmopos 8
HAac1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JleMoHCcTpanuu

[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl u  cxembl: «Buugbl u3MeHUHMBOCTHY, «MoaudukamoHHas
W3MEHYUBOCTH, «KomOuHaTuBHAs U3MEHYHUBOCTHY, «Meio3y,
«OnnogorBopeHue», «I'enernueckue 3a00eBaHUS YeI0BEKay, « BHIBI MyTaIuiiy.



OOopynoBaHue: KUBbIE M repOapHbIE 3K3EMIUIIPhl KOMHATHBIX PACTEHHIA,
pUCYHKH ((poTorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJIAMHA U3MEHUYHBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOU(DUKAIIMOHHOW HW3MEHUYMBOCTH. [locTpoeHue BapualMOHHOIO psla U
BAPUALIMOHHON KPUBOW.

IIpakTnueckas pabGora «Myramuu y J1po3oduiasl (Ha TOTOBBIX
MUKpOMpernaparax)».

Tema 14. I'eHeTHKa Yes10BeKa

Kapuorun uenoBexka. MexayHapo/Has mporpaMma HCCIEAOBAHUA T€HOMA
yernoBeKa.  Meroapl  M3y4eHHMST TEHETUKHM  YEJOBEKa:  IeHEAJIOTMYECKHUid,
OTU3HEIOBEIN, LIUTOTCHETUYECKUIM, MOMYJISALIMOHHO-CTATU CTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE ONpeIeJICHUE TE€HOTUNA!
MMOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MMOMOIIBIO
[T1IP-ananu3a. HacnencrBenHble 3a00ieBaHus YyeoBeKa. [ eHHbIE 1 XpOMOCOMHBIE
O0one3Hn 4YenoBeKa. boNle3HW C HACIEACTBEHHOW IMPEAPACIIONIOKEHHOCTHIO.
3HaueHnEe MEAUIMHCKON T€HETUKH B MPEIOTBPALICHUN U JICYEHUU T'€HETHYECKUX
3a00yieBaHUI 4YenoBeka. MeauKo-reHeTuYecKoe KOHCYyJbTupoBaHue. CTBOJIOBbIE
KJIeTkH. [[OHSATHE «T€HETHYECKOro rpy3a». DTUYECKUE aCIeKThl UCCIEIOBAHUN B
00JacTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIMICHHONM YYBCTBUTEIBLHOCTH YEJIOBEKA K
buznuecKoMy M XUMHUUYECKOMY 3arpsisHEHUIO OKpYXaromien cpeabl. | enerndyeckas
MPEAPACIIONI0KEHHOCTh YEIOBEKA K MATOJOTHSIM.

JleMOHCcTpanuu

Tabmuier u cxembl: «Kapuotun uenoBekay, «MeToabsl W3ydeHUs TeHETUKH
4yeJIoBeKay, «I eHeTuuecKkue 3a00JIeBaHuUs YETIOBEKay.

IIpakTuyeckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cennekuusi OpraHu3sMoB

JlomecTukanuss W CeJeKUUsA. 3apOKICHHE CEJIEKUWH U JTOMECTUKALIMH.
Yuenue H. W. BaBunmoBa o IleHTpax NpOUCXOXIEHUS €W MHOT000pa3us
KYyJIbTYPHBIX pacTeHHil. Ponb cenexkuuu B CO3JaHWHU COPTOB PACTEHUN U TOPOA
#uBOTHBIX. CopT, TMOpoJaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacieACTBEHHOM wu3MeHumBocth H. WM. BaBuioBa, ero 3HaueHue A
CEJICKITMOHHOM PadOTHI.

Metonbl cenekunoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA H
VHIBUAYaTbHBIN. Otanbl  KOMOWHAIIMOHHOW  CENEKIIHH. HcnbiTanue
MPOU3BOAMUTENEH MO TOTOMCTBY. OTOOp MHO TEHOTHIY C MOMOILIBIO OLIEHKU
¢dbeHoTHa MOTOMCTBA M OTOOP IO TEHOTUIY ¢ Tomotbio aHanmza JIHK.

HckycCTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJEKIMOHHOM  PaloThI.
PanuaiimoHHbIi 1 XUMUUECKUN MyTareHe3 Kak UCTOYHUK MYTallui y KyJbTYPHBIX



¢bopm opranusmoB. lcmonp3oBaHWE TEHOMHOTO PEJAKTUPOBAHUS WU METOJOB
pexomOuHaHTHBIX JIHK 11 mony4deHus: nCX0JHOro MaTepuaiia Juisl CENEKIIMH.

[Tonyyenue MOJIUTUIOUIOB. Buyrpusuaosas rUOpUIN3AIINSL.
bnuzkoponcTBeHHOE — cKpemiMBaHue, WM MHOpuauHr.  HepoacTtBenHoe
CKpelIMBaHue, Wi ayropuaunr. l'erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas rudpuamsanud. Ilpeogonenue Oecruionus
MEXBUOBBIX THOPUAOB. JIOCTHXKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3enénast
DEBONOYUAN.

CoxpaHeHre M U3y4YeHHE T€HETUUYECKUX PECYpCOB KYJIbTYPHBIX pacTeHUU U
UX JUKHUX poaMyued IS CO3MaHMsl  HOBBIX COPTOB W THOpPUIOB
CENbCKOXO3MCTBEHHBIX  KYNbTYp. M3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYeCKUMU pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyiomux u co30anusi HO8blx NOpPooO, JTUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoeu U nepcnekKmuU8HbIX MexHOI02Ul.

JleMoHCcTpanumn

IToptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykpanenko, b. JI. Acraypos, H. bopmoyr, /1. K. benses.

Tabmuier u cxembl: «LleHTpBI MPOUCXOKACHHUS U MHOT000pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOM W3MEHYMBOCTHY,
«Metoapl cenexuun», «OTnanéHHas rudpuauzanus», «MyrareHesy.

JlabGoparopHasi padora «l3yueHne COPTOB KyJIbTYPHBIX PACTCHUN U MOPOJ
JIOMAITHUX YKUBOTHBIXY.

JlaGopaTopHas padora «/3yueHue METOJI0B CEJICKIIUU PACTEHU .

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOJIBI U JOCTHXKEHHUSI CEJIEKIUU PACTeHHN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA y4aCTOK, B TEIUIMYHOE XO35SHCTBO, B J1aOOpaToOpHIo
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHHTETHYECKAas1 OMOJI0T U

OOBEKTHI, HCHOJB3yeMble B OMOTEXHOJOTHHM, — KJIETOUYHBbIE U TKAHEBBIC
KYJIbTYPHI, MUKPOOPTaHU3MBl, 170:¢ XapaKTEepUCTHUKA. TpanumonHas
OMOTEXHOJOrUs:  XJeOoneueHue, TMOJYyYeHHE KHUCIOMOJOUYHBIX MPOAYKTOB,
BUHOAeNMEe. MukpoOuonornueckuii cuHTe3. OOBEKTBI MHUKPOOMOJIOIMYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3ngaHue TEXHOJIOTM M WHCTPYMEHTOB LIEJICHANIPABICHHOTO MU3MEHCHUS U
KOHCTPYHPOBAHUS T€HOMOB C IEJIbI0 MOTYYEHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEpIKAIIMX HE BCTPEUAIOIIUECS B MPUPOJIe OMOCUHTETUYECKUE TTYTH.



Kierounass mnxeHepus. MerTonsl KyJlbTypbl KJIETOK M TKaHEW PACTEHUH U
#uBOTHBIX. Kpuobanku. Comatuyeckas rTHOpUAM3aLUdg M COMATHUYECKUU
smOpuoreHe3. lcnosib30BaHHE TaluIONIOB B CENEKUUU pacTeHuil. [llomyuenue
MOHOKIOHANbHBIX aumumen. Vcnonv3zoseanue MOHOKIOHAbHBIX U NOJAUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIONOTBOpeHHUE. PexoHCTpyKuus
AMIEKIIETOK U KIOHUPOBAHUE XMBOTHBIX. METOJ TPAHCIUIAHTALUH SEpP KIIETOK.
Texnonoeuu 0300pO8GJIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DPA3MHOICEHUS CEIbCKOXOZAUCMBEHHBIX KYIbIMYP.

XpoMOCOMHass U TE€HHas WHXEHepUs. VCKyCCTBEHHBIM CHHTE3 TI'€Ha U
koHcTpyupoBanue pekomObunantHeix JHK. Cozdanue mpanceennvix opeanusmos.
JlocTrkeHussT W NEPCHEKTUBBI  XPOMOCOMHOM Y TE€HHOM  WHXXEHEPHUU.
DKOJIOTUYECKUE U ATUYECKUE MPOOJIEMbl FTEHHON MH)KEHEPUH.

Menunuackue ouorexnonoruu. [locrrenomuas nmudposas meauruHa. [T1[P-
JMArHOCTUKA. MeTaOoNOMHBIN aHanM3, TEHOUEHTPUYECKUH aHalIu3 MpoTeoMa
YEeJIOBEKa Ul OLIEHKH COCTOSIHUS €ro 370poBbs. lcroap30BaHME CTBOJIOBBIX
kjneTok. TaprertHas Tepanus paka. 3D-Omoumkenepust nansi  pa3paboOTKu
(GbyHIaMEHTABHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUM, CO3IaHUSl KOMILIEKCHBIX
TKaHEH COYETAaHHWEM TEXHOJIOTHM TPEXMEPHOro OumonmpuHTUHTra U ckaddonguHra
JUIS PELLIEHM 3a]1a4 [IEPCOHAIN3UPOBAHHON MEIUIIUHBI.

Co3aHnne BEKTOPHBIX BAaKIMH C IEJIbI0 OOECIEUEeHUs] KOMOWHUPOBAHHOMN
3amuThl 0T Bo3Oynuteneir OPBU, ycraHoBiieHHe MOJEKYISPHBIX MEXaHHU3MOB
¢yuxuunonupoBanust PHK-coaepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO ONAcHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanun

Tabmuipl u cxembl: «Mcnonb3oBaHUE MUKPOOPTaHU3MOB B IIPOMBILIIIEHHOM
IIPOU3BOACTBEY, «KileTounas nHKeHepus», «I eHHast HHKEHEPUsD».

JlaGopaTopHas padora «/3yueHne 00bEeKTOB OUOTEXHOJIOTHUI.

IIpakTuyeckas padora «llomydeHrne MOITOYHOKUCIBIX TPOTYKTOBY.

Jkckypeusi «bUOTEXHOJIOTHSI — BaKHEWIIas MPOU3BOJAUTENbHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE MPOU3BOJICTBO)Y.
11 KUIIACC

Tema 1. 3apokaeHue W pasBUTHE IBOJTILIMOHHBIX NPEACTABJECHUN B
onosioruu

OpomononHass Tteopus Y. JlapBuna. Ilpennoceuiky  BO3HMKHOBEHUS
napBuHu3Ma. JKn3Hp 1 HayyHas faesrenbHocTh Y. /lapBuHa.

JIBrkyiue cuibl 3BooNUY BU0B 110 Y. /lapBuHY (BbICOKAast HHTEHCUBHOCTD
pa3sMHOXKEHUS OpPraHU3MOB, HACJEJICTBEHHAas M3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenne cuntetnueckord Teopun dBomonuu (CTDI). Hewrpanphas
Teopuss HBomonuU. CoBpeMeHHass JBOJIIOLMOHHAS  OWONOrus. 3HAYEHUE
ABOJIIOIIMOHHON TEOpUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MHUPA.

JleMoOHCcTpanuu

[Toptpetsl: Apuctorens, K. Jlunnel, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Kroswe, Y. [dapeun, C. C. YUerBepukos, 1. W. llImaneraysen, x. Xongeiin, /. K.
benses.

Tabmumer 1 cxembl: «Cuctema xkuBod mnpuponsl (mo K. Jlunuero)y,
«Jlecthuna >kuBbBIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHUs
npucnocoOieHnid 'y pacteHud u xKuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyra nyremectBusa Y. lapsuna», «Haxogku Y. lapuna», «@opmbl 60ps0ObI
3a cyuiecTtBoBanuey», «lloponbr romyOei», «MHoroodpasue KyJbTYpHBIX (PopM
KarmycThl», «[lopoasl JoManTHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJIOB
(mo Y. J[apBuny)», «CxeMa COOTHOIICHMS JBIXKYIIMX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIO)KEHUSI CHHTETUYECKON TEOPHH 3BOJIOLIAI.

Tema 2. MUKPOIBOIIOIUA U €€ Pe3yJIbTAThI

[TonynAmust Kak dJIE€MEHTapHas €IWHHIA BOMIOUUA. COBpEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOro pa3sHooOpa3usi W CTPYKTyphl nonyisinuil. M3meHeHue
reHooHJla TMONYJSILMKM Kak »JIEMEHTAapHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapnu, B. Baiin6epra.

OnemeHTapHble (aKTOPbl (ABUKYIKE CHUIIBI) HBOMIONUU. MyTallMOHHBIHN
npouecc. KomOunaTuBHas u3MeH4YHMBOCTH. Jlpeild reHoB — ciydaiiHble
HEHANPABJIICHHbIE HM3MEHEHUsS 4YacToT ajjened B momynsuusax. O¢dekT
ocHOBaTens. JDgpgexm Oymuviiounozo copaviuka. CHudiCEHUe 2eHemUi4ecKko2o
paszHoobpasus: npudunsl u cireocmeus. Ilposenenue sgpgpexma Opetigpa 2enos 6
oonvuux u  manvlx  nonyiayusx.  Murpanuu.  VBomsuus  HOMyASIU:
reorpaduueckas (mpocTpaHCTBEHHas ), Ononorudeckas (penpoayKTUBHAs).

EcrecTtBeHHBIi 0TOOp — Hampapistomuil ¢akTop dBooNUUA. DOpMEI
€CTECTBEHHOTO  0TOOpa:  ABWXKYIIMHM, CTaOWIM3UPYIOUIMM,  pa3pbIBArOIIUN
(mu3pyntuBHbIN). [lonmoBoli orOop. BO3HUKHOBEHHE M DBONIOLMS COIMATIBLHOIO
MOBEJICHUSI YKUBOTHBIX.

[IprcnocoONEeHHOCT,  OPraHU3MOB  KakK  PE3yJlbTaT  MHUKPOIBOJIOLIMH.
Bo3HuKkHOBEeHHME ~ TPUCHOCOOJEHWM y  opraHu3smMoB.  Apomopdo3bl U
uauoanantauud. [lpumepsl npucnocoOaeHul y opraHu3MoB: MOP(OIOrHUYECKHE,
¢usnonornyeckue,  OMOXMMHYECKHE,  ToBeAeHueckue.  OTHOCUTENBbHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpykTypa. BumooOpasoBaHue Kak pe3yibTar
MUKpodBoJfonnu. M3omnsinus — kioueBod ¢aktop BumoodpazoBanus. [lytu u
CIOCOOBI BUJ1I000Pa30BaHUS: AJUIONAaTPUUYECKOE (reorpaduueckoe),



CUMIIATPUUIECKOE (3KONIOTHYECKOE), «MTHOBEHHOE (monumIonIU3aIu,
rubpuan3zanus). JmuTenbsHOCTh SBOIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTHUECKOT0 Pa3HOO0pa3usl.

Ponp »BOMOIIMOHHOM OWoONOrMM B pa3pabOTKE HAy4YHBIX METOJOB
coxpaHeHus: 6MopazHooOpazus. MUKpPOIBOMIOLMS M KO3BOIIOIMS Mapa3uToOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHMSI YCTOMYUBOCTU K aHTUOMOTHUKAM MU CIOCOOBI
O00pBOBI C HEl.

JemoHcTpanuu

[Toprpersr: C. C. UeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTaunoHHAasT W3MEHYUBOCTHY, «llomymsironHas
CTPYKTypa Bula», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepra», «/IBmwxymiue
CWJIbl HBOJIIOIUNY, «IKOJOTMUECKass MU30JSIUs MONYyIsIUiA CeBaHCKON (openny,
«['eorpadmyeckas UM30MSLMS  JIUCTBEHHUIBI CUOUPCKOM UM JIMCTBEHHUIIBI
naypckoiy, «[[omynsiquoOHHbBIE BOJHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
JICHCTBUSI E€CTECTBEHHOTO O0TOOpa», «@Popmbl OOpbHOBI 3a CYIIECTBOBAHHEY,
«aaycTpualibHblii MenaHu3m», «JKuBble UckomaeMbie», «[lokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duznonornueckue angantauuny, «lIpucnoco0IEHHOCT, OpraHu3MoOB U €€
OTHOCUTENIbHOCTBY, «Kputepun Buma», «Buabl-nBoriHukn», «CTpykTypa BUAa B
npupoae», «CrocoObl BUA00Opa3oBaHus», «l'eorpaduueckoe BUA00Opa3OBaHME
TPEX BUAOB JIaHIBILICH», «DKOJIOrMYECKOe BUA000pa30BaHUE BUIOB CHHHIDY,
«ITonmumnmonasl pacteHuity, «KanycTHo-peieuHbIi THOPUIY.

O6opynoBanue: repoapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, Yydelia NTUIl U
3Bepeil C MpUMepamMu Pa3IMYHBIX MPUCIIOCOOJCHUN, Yydeia MTHII U 3BEpeu
pa3HBIX BHUJOB, TrepOdapuu pacTeHUl OJM3KUX BHUIOB, OOpPa30BaBIIMXCS
Pa3IMYHBIMHU CIIOCOOAMU.

JlaGopaTopHass pabGora «BpIsIBICHHE HW3MEHYHMBOCTH Yy 0COOEH OJHOrO
BUJI».

Jlaboparopnass  padora  «IIpucmocoOneHus  OpraHu3MoOB U HUX
OTHOCHUTEJIbHAS 11€J1IECO00Pa3HOCTDY.

Jlaboparopnasi pabGora «CpaBHeHHE BHIOB MO MOP(HOIOTHUECKOMY
KPUTEPUION.

Tema 3. Makpo3Bo/IIOIIUS U €€ pe3yJbTaThl

Mertonbpl HM3ydeHUS  MaKpoO’BOMIOUUM. [lameoHTOIOrMYeckue  MeETOMbI
u3ydyeHuss odBomouuu. llepexonnbie GopMbl U (QUIOTEHETUYECKUE  PAJIBI
OpPraHU3MOB.

buoreorpaguueckre meTtoasl u3ydeHus sBosonMH. CpaBHEHHE (IIOpHI U
dayHbpl MaTepuKOB U OCTPOBOB. buoreorpaduueckue obGnactu 3emum. Buabl-
SHJEMUKH U PEJIUKTHI.



OMOPHONOTUYECKHE U CPABHUTEIHHO-MOP(HOIOrUUECKre METOIbl MU3y4eHUS
ABOMIIOIMHU. ['eHeTHUecKkne MeXaHW3Mbl HBOJIIOLMM OHTOI€HE3a M MOSBICHHS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE M  AHAJIOTMYHBIE  OPIaHBI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHMUYECKHE M  MaTeMaTHYeCKWe  METOAbl  WU3YYEHHsS  SBOJIIOLHUU.
I'omonoruunsie TeHbl. COBpEMEHHBIE METO/Abl MOCTPOCHHS (PUIOTE€HETHYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIIOLMS TEHOMOB.

OO6mue 3aKkOHOMEPHOCTU (MpaBwiia) BOTOUUU. [Ipunyun cmenvt QyHKYuUl.
HeoGpatumocts sBomonmu. ApantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
ABOJIIOLIAH.

JdeMoHCcTpanuun

[Hoptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, 3. I'ekkensb.

Tabmuuer u cxembl: «DuoreHeTHyecKuil psa Jomaan», «ApXeonTepUuKC,
«3Bepo3yoObie  smepe»,  «Creromedansy,  «Puamoduthy,  «CeMeHHBIC
NanopoTHUKWY», «buoreorpaguueckue 30HbI 3emin», «Jpeiid KOHTHHEHTOBY,
«PenukThl», «HauampHble cTaguu SMOPHUOHAILHOTO PAa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTHYHBIE W AHAJOTMYHBIE OpraHbl», «PyITuMeHTHD,
«ATaBU3MBI), «XpOMOCOMHBIE HAa0Opbhl 4YeJOBEKa M LIMMIaH3e», «l naBHbIE
HaIIpaBJICHUS BOJIIOLMNY, «OO0I1IKe 3aKOHOMEPHOCTH 3BOJIIOLII.

ObopynoBaHue: KOJUIEKIIMH, TepOaphu, MYJISDKA HMCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTMYHBIX, AaHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. Ilponcxoxkaenne U pa3BuTHE KU3HA HA 3emJie

HayuyHble rumoTre3bl NPOUCXOXKACHHUS >KU3HUM Ha 3emiie. AOHUOreHe3 W
naHcnepmus. [JoHayuHble NPEACTaBICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['mnoTte3a MOCTOSSHHOTO CaMO03apOKICHUS )KU3HU U €€ onpoBepxkeHue onbitamu O.
Penu, JI. Cnannanuanu, JI. I[lactepa. [IpoucxoxieHue sXM3HU U aCTPOOUOJIOTHSI.

OcHoBHbIE JTallbl HEOPraHU4EeCKON 3BOJIIOLUH. [Inanerapnas
(reosorvyeckasi) HSBOJIOLMSA. XUMUYECKas HBOJIOLMsS. AOHOT€HHBIH CHUHTE3
OpraHvyeckux BemecTB U3 Heopranndeckux. Omeir C. Mwuepa u I'. IOpu.
OO6pazoBanue mnonmuMmepoB U3 MoHoMepoB. KoarmepBarHas rumnoresa A. W
Omnapuna, runores3a nepBu4aHoro oynboHa J>x. XomnjaeitHa, reHeTUYECKasi TUIIOTe3a
I'. Mémnepa. Pubosumbr (T. Yex) m rumoresa «vupa PHK» V. TI'mnbepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKJIETKH.

HUcropus 3emum m Meroapl €€ wu3ydeHHs. VICkomaemple OpraHUYeCKHe
octaTtku. ['eoxpoHosoruss u e€ Meronpl. OTHOCUTENbHAasE U aOCOMIOTHAs
rE€OXPOHOJIOTHS. 1'€0XpOHOIOrnyecKast Kajla: 30Hbl, 3pbl, HEPHOIBI, SITOXH.



Havanbnbeie sTanbel oprannueckord sBomoonuu. [losBieHue u 3BOIIONUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonn3Ma. BO3HHMKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIJIEHKU KaK aHAJIOr NEPBbIX Ha 3emile COOOLIECTB.
CrpomaronuTtsl. [IpokaproTsl 1 5yKapuOTBHI.

[IpoucxoxaeHne 23ykapuoT (CUMOHOTreHe3). DBOJIOIMOHHOE TTPOUCXOXKICHUE
BUpycOB. [IpouCXoO)J€HHE MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHbIE 3Tanbl 3BOJIOLUUHU BBICHIMX pacTeHUil. OcHOBHBIE apoMOp(O3bI
pacrenud. Bpixon pacreHnit Ha cymy. IlosgBieHune CHOpOBBIX pacTEHUU W
3aBoeBaHre umu cymu. CemeHHble pacTteHus. IIpoucxoxaeHue IBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl
KUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUIOB. [lepBple XOpnOBbIE KUBOTHBIE. JKM3HB B BOIE. DBOMIOLUSA IMO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwimii. [IpoucxoxaeHNE MIICKONMUTAIOMNUX |
ntul. IlpuHnun kimoueBoro apomopgo3a. OcBoeHHE O€CIO3BOHOYHBIMM U
IIO3BOHOYHBIMU KUBOTHBIMH CYILIH.

Pasutre xXu3HM Ha 3emMie IO 3paM M IEPUOAAM: apXeu, IMPOTEPO30U,
najgeo3oM, Me3030M, KaifHo3oM. OOmias  xapakTepucTuka KiuMara U
TEOJIOTUYECKUX TmpoueccoB. llosBneHne M pacuBer XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro ycjaoBHs U BIUSHUE Ha ra30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHHSI — JKOJIOTMUYECKAE KPU3UCHI pouutoro. IIpuuuHer u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOIMYECKUN KPHU3UC, €r0
ocoberHoctu. [IpobGaema coxpaneHus: OMopasHOOOpasus Ha 3emIie.

CoBpemeHHasi cuctemMa opraHudeckoro mupa. [lpuHinunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CHCTEMATHYECKHE IPYIIITBI OPraHU3MOB.

JlemoHcTpanun

IToptpeter: ®@. Penu, JI. Cnamnannanu, JI. Ilactep, 1. . Meunukos, A. WM.
Omnapun, [[x. Xonaeiin, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuupl 1 cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lacTepa mo
M3YYEHUIO CaMO3apOXKJIeHUs XH3HW», «Cxema ombita C. Mwmepa, I'. FOpwn»,
«JTanpl  HEOPraHMYECKOW  JABomrouum»,  «['eoXpoHOJOrMyeckas  IIKaJIay,
«HavanpHble 3Tanbel OpraHMYecKoil 3Bomonun», «Cxema oOpa3oBaHMs dYKapHOT
nyréM cumoOuoreHeza», «Cucrema >XUBOM mnpupoas», «CTpoeHHe BHUpPYCay,
«ApoMopdo3bl  pacTeHui», «PUHHOPUTB), «OTHOKIETOUHBIE BOJOPOCINY,
«MHorokserounbsle Bopopocan», «Mxwm», «llanoporHukm», «l'onoceMeHHBIE
pactenus», «OpraHbl LBETKOBBIX pPACTEHHI», «CXeMa pa3BUTHS KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocreitmue», «KuieyHomoaocTHBIEY,
«IInockue YEpPBU», «YneHucroHoruey, «PBIOBI», «3E€MHOBOJTHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3BuThe KHU3HH B
apXenucKom 3pe», «Pa3BuUTHE KNU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTHe KU3HU B
NIaJICO30UCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BuTue KHU3HU B
KalHO30MCKOM 3pe», « COBpPEMEHHAsI CUCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repOapuu  pPACTEHUN Pa3TUYHBIX OTJEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXHbIC MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUN
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydejga MNTULl U 3BEPEH,
KOJUIEKIIUA OKaMEHEJIOCTEM, IIOJE3HbIX HCKOIAEMBbIX, MYJSDKM OPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnass  snaGoparopHasi paGora «MopaenupoBaHue — ONBITOB
Munepa—tOpu no u3ydeHnto abMOreHHOro CMHTE3a OPraHUYeCKUX COSMHEHUN B
NEPBUYHON aTMOChepe».

JlabopaTropHas pabora «/3ydeHue M ONHCAHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPraHU3MOB).

IIpakTnueckas padora «M3ydyeHne OCOOEHHOCTEW CTPOEHHS PaCTEHHUI
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «3ydeHne ocoOEHHOCTEW CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaeHue yea0BeKa — AaHTPONOr eHe3

Paznensl u 3anaum anTpononoruv. MeToibl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPEACTABICHUN O MPOUCXOXKIECHUU YeJoBeKa. PenmurunosHbie
BO33peHHs. COBpEMEHHBIC HAYYHbBIE TCOPUH.

Cx0xncTBO 4enoBeka ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOrHIECKHE, AMOpPHOJIOTUYECKHE, (hU3M0I0r0-OMOXUMHUYECKHUE,
noBefeHYeckre. OTINYMs YeloBeKa OT KMBOTHBIX. [IpAMOX0kKI€HUE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BHUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JIBmkymue cuitbl (PakToOpbl) aHTPOIOTeHE3a: OMOIIOTHYECKHE, COMATBLHEIE.
CooTtHonieHre OMOTOTHYECKUX U COLUATBHBIX (DaKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIE CTaguu aHTpororeHeza. PanHue uenoBekooOpazHbie 00€3bsHBI
(IPOKOHCYJIBI) U PAHHUE TTOHTH/IBI — OOIIUE TIPEIAKU YeT0BEKOOOPa3HbIX 00€3bsH U
MoJeld. ABCTPalIONUTEKH — JBYHOTHE MPEAKHU JroAeh. UenoBek yMenblil, epBbie
W3TOTOBJICHUS OPYIUi TpyAa. UenoBeK MPSIMOXOISIIMKA M MEPBBIM BBIXOJ JIFOJCH
3a  mnpenensl  Adpuku. YenoBek reuaenbOeprckuii  — 0OOmMUNA  TIPEOK
HEaHIEPTaIbCKOr0 YEJIOBEKA M YEJIOBEKA pasyMHOro. YenoBek HeaHIepTaIbCKHAM
KaK BHJ JIFOJIEW XOJIONHOrO KiauMmara. YernoBeK pa3yMHBIA COBPEMEHHOIO THIIA,
JICHUCOBCKMU YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpenenamu AQpuku.
[TasleoreneTuka u najeoreHOMHKa.



OBoIOLMST COBPEMEHHOT0 4YenoBeKa. EcTecTBeHHBIN OTOOp B MOMYJSIUSAX
yeroBeka. MyTalnMoHHBIM Tipoiecc U noiauMopdusM. [lomynsiiuoHHbIE BOJHBI,
npeiid reHoB, Murpaus U «3G@dEKT OCHOBATENs» B MOMYISLHUSAX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. lloHdatue o pace. bonplime pacel: eBponeougHast
(eBpasmiickas),  aBcTpajo-HerpouaHas  (PKBaTOpHalibHAsg),  MOHIOJOMJIHAS
(a3maTcko-amMepHuKaHcKas). BpeMss M myTH pacceneHusi 4eloBeKa IO IJIaHEeTe.
EnunctBo  yenoBeueckux pac. HaydHas  HECOCTOSTENBHOCTh  pacHU3Ma.
[Ipucroco6ieHHOCTh 4YeloBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOIICH Cpepbl.
Bmusaue reorpaduueckoit cpembl u  apeiida TEHOB Ha MOPGHOIOTHIO |
(U3HONOTUIO YEeIOBEKa.

MexaucuuiiiHapable  MeToabl B (Qu3nueckodl  (OMOJIOTrHYecKoi)
AHTPOIOJIOTUHM.  DBOJIOUMOHHAS ~ AHTPONOJOTUS U MAJCOAHTPOIOJIOTHUS
YEJIOBEUECKUX NOMYJALMN. bHOCOIManbHbIE MCCIENOBaHUS MPUPOJBI YEJIOBEKA.
Hccnenoanne KO3BOMOUUH OMOJIOTHYECKOT0 M COLMAIBHOTO B YEJIOBEKE.

JleMoHCcTpanumn

[Toprpetsr: Y. lapBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabmuupbl U cxembl: «MeToIbl aHTPOIONIOTUNY», «['0JIOBHOM MO3T UeOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeleT 4YeloBeKa U CKeJIeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «J|BUXKYIIIME CHUIIBI aHTPOIIOT€HE3a», «DBOIOIIMOHHOE
IpEeBO  4YeJOBEKa», «ABcTpajonuTek», «UYenoBek  ymenslid», «YenoBek
NPAMOXOIAIINNY, «JleHncoBckui uenorex» «Heannepranbipn, «KpoMaHbOHIE,
«IIpenku yenosekay», «ITarbl HIBOIIOLHMH YEJIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEeH, TMPEeAMETOB  MaTepUuaIbHOU
KyJIbTYpbl MPEIKOB YelOBeKa, penpoaykuuu (dortorpaduu) KapTUH C
MudororndeckuMu U OUOJCHCKUMH CIOKETaMH TIPOMCXOXKJICHUS YEJIOBEKa,
dboTorpadur Hax0JA0K UCKOIMAEMBIX OCTAaTKOB UEJIOBEKA, CKEJIET YeIOBEKa, MOJICIIb
yeperna 4YeJOBEKa W 4epena UIMMIIaH3€, MOJIENb KHCTH YEJIOBEKa M KHUCTHU
MIKAMIIaH3€, MOJIENIA TOPCA MPEAKOB YEITOBEKA.

JlaGopaTopHass padora «lV3yuyeHue o0OCOOCHHOCTEH CTpPOCHHUSI CKejeTa
YEJI0BEKa, CBSI3aAHHBIX C MPSMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue S3KOJOrHUECKUX afanTaluuid YeJI0BEKay.

Tema 6. Jkonorusi — HayKa O B3aMMOOTHOLICHHMSIX OPraHM3MOB U
HAJOPraHU3MEHHbIX CHCTEM € OKPYKaIoUIel cpeaoi

3apokieHne u pa3Butue skonoruu B Tpyaax A. ['ym6onpara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3nensl u 3agaum
sKoJoruu. CBsI3b 3KOJIOTHH C APYTUMU HAyKaMH.



Metoasl sxomoruu. [lonmeBbie HaOMOAEHUS. DKCHEPUMEHTHI B JKOJOTHU:
NpUPOAHBIE M JlabopaTopHble. MoaenupoBaHuEe B 3KOJOTMU. MOHUTOPHUHT
OKpY KaroIel Cpe/ibl: JIOKAIbHBIN, pEeTHOHAIBHBIN U TJI00QTBHBIMN.

3HaueHne DKOJOTMYECKUX 3HAHUM JUIT  4YeJIOBEKA. JKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€H 4YesoBeuecTBa ¢ npupojon. dopmupoBanue
AKOJIOTUYECKOUN KYJIbTYPBI U KOJOTHYECKOW IPaMOTHOCTH HACEIICHUSI.

JleMOHCcTpanuu

IToprpersr: A. I'ymGonsar, K. @. Pynse, H. A. CepeprioB, 3. I'ekkenb, A.
Tencmu, B. H. Cykaués.

Tabmunel U cxembl: «Pa3nensl skosorum», «MeTonsl 3KojJorum», «Cxema
MOHUTOPHHTA OKPYKAIOLIEW CPEIbI».

JlaGoparopHas padora «3yuenue METOA0B DKOJIOTHYECKUX
HCCIIENOBAHUNY.

Tema 7. OprannzmMsl 4 cpea OOUTAHUS

Okonornyeckue (HakTopsl U 3aKOHOMEPHOCTH UX AeiicTBusa. Knaccuduxarms
AKOJIOTMYECKUX (HaKTOPOB: a0MOTHYECKUE, OMOTHYECKUE, aHTpororeHHbie. Oo1ne
3aKOHOMEPHOCTH JEUCTBUS dKoJornyeckux ¢axropon. IIpaBuno munumyma (K.
Mnpenrens, FO. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue (daktopel. CBeT Kak 3Kojoruueckuid Qaxrop. JleiicTBue
pa3HbIX YYAaCTKOB COJIHEYHOI'O CIIEKTPAa Ha OpraHU3Mbl. DKOJOTHYECKHUE TPYIIIbI
pacTeHWd M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoan3m.

Temneparypa kak »skomormueckuii daktop. JleiictBue Temmeparypsl Ha
opraHu3mbl. [IOMKHAIIOTEPMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocts kak skonorudeckuid dakrtop. IlpucnocobieHuss pacteHuid K
noJiIep’KaHuio BogHOro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
BoJie. [Ipucnocobnenus sKMBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOMTaHUSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YILIHAs, MOYBEHHA,
ryOMHHAs  TOJIMOYBEHHAs, BHYTPHOpPraHu3MeHHas.  DU3NKO-XMMHUYECKHE
O0COOCHHOCTU cpell OOuTaHus oOpraHu3MoB. IIpucnocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX CPElIaXx.

buonornueckue putmbl. BHemHne m BHyTpeHHHE pUTMBL. CyTOYHBIE H
roANYHbIe pUTMBL. [IpucnocoO0IeHHOCTP OPraHu3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HM.

Kusnenusie Qopmbel  opranusmoB. llonstue o Ku3HeHHOU (opme.
JKuzHennble POpMBI pacTEHUIL: 1€pEeBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OUOHTHI, a3POOMOHTHI. OCOOEHHOCTU CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopsbI. Bubl OUOTUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIUS, XMITHUYECTBO, CUMOMO3 U ero gopmel. IlapasutusMm, koorneparus,
MyTyaan3M, KOMMEHCaIM3M (KBapTUPAHTCTBO, HaxJieOHUYecTBO). Herpoduueckue
B3auMojeiicTBusl  (Tomuueckue, ¢dopuueckue, (pabpuueckue).  3HaUeHUE
OMOTHYECKUX B3aUMOJICUCTBUNA JJIS CYIIECTBOBAHMS OPraHU3MOB B Cpelie
obutanus. [IpuHIUTT KOHKYPEHTHOT'O UCKITIOUCHHUS.

JemoHcTpanun

Tabmumer w1 cxembl: «IKoJorndeckue (GakTope», «CBETOBOM CHEKTPY,
«IKOJOrMYeCcKUe TPYIIbl )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TemIoKpoBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE YKUBOTHBIE», «DU3HOIOrMYECKUE aNaNTaluu
KUBOTHBIX», «Cpembl oOWTaHWSI OpPraHU3MOBY», «DBHOIIOTHYECKUE PHUTMBDY,
«Kuznennole  (opmbl  pacreHuid», <« KuzHeHHble  (OPMBI  JKUBOTHBIXY,
«9KocucTeMa IMHUPOKOJIUCTBEHHOIO JIecay, « IKOCHCTEMA XBOMHOIO Jecay, «lLlenu
NUTaHUS», «XuHU4YecTBO», «llapazutuzmy, «Konkypenmus», «CumOuo3y,
«KomMeHcanmzmy.

O6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3IMYHBIX HKOJIOTMYECKUX (HaKTOpOB, repOapuu CBETOMIOOMBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHEIIOOMBBHIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE pacTeHUs, repOapruu U KOJUICKIIUU TEIUIONIOONBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHH, dyydesa NTULl U 3Bepe, repodapuu
pacTeHuii, OTHOCSIIMUXCSA K rurpopuram, kcepoduram, me3opuTam, KOMHATHBIE
pacTeHHs JAaHHBIX TPYIII, KOJJICKIIUUA >KHBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repbapu M KOJUIEKIIMM PACTEHUW U SKUBOTHBIX, OOJAJAIOIIMX YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBHM >KU3HU, TepOapuu u
KOJUICKIIMU PACTCHHN W >KUBOTHBIX Pa3IUYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUH
KUBOTHBIX, YYACTBYIOUIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

Jlaboparopnasi pabGora «BbigBieHHE TPUCIIOCOOIEHUNH OpPTraHU3MOB K
BJIUSIHUIO CBETA.

JlaGopaTtopHas paGora «BbIsIBICHHUE TMPUCTIOCOOJICHUNM OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI.

JlaGopaTtopHasi paGora «AHATOMHYECKHE OCOOCHHOCTU PACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixo10rusi BUI0OB U MOMYJISIIIMA

OKOJIOTUYECKHE  XApaKTEPUCTHKU  MOMYJSALHUU. [Monynsimusa  kak
Ouonoruyeckas cucreMa. Poiib HEOMHOPOHOCTH Cpefbl, (pU3ndecKux 0aphepoB U
0COOCHHOCTEW OMONIOrUU BUJIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nomysiquid. OCHOBHBIE TOKa3aTeNM TMONYJSLUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasi M TMOJOBasg CTPYKTYpa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTpAIHS.

DKOJIOrMYecKasi CTPYKTypa nonyisiquu. OUeHKa YUCIEHHOCTH TOIMYJISIIUU.
JlnHaMuKa TOMyJSIUU U €€ peryisiuus. bUoTHYecKui MOTEHIUAN MOMYJISIHH.
MopenvpoBanue JMHAMUKH nonyisiquid. KpuBbie pocTa YUCIEHHOCTH MOIYJISIHAH.
KpuBbie BbDKMBaHMs. Perynsiiuss 4UCICHHOCTH NOMYJALUN: poiib (PaKTOpoOB,
3aBUCSIIMX U HE 3aBUCSIIHUX OT MIIOTHOCTH. DKOJIOIMUYECKUE CTPATEruu BUIOB (I- 1
K-cTparerun).

[lonsitue 00 sKonoruyeckoil Huile Buaa. MectoobuTtanue. MHoromepHas
Mozenp 3Kkojorndyeckor Humm Jk.M. XatumHcona. Pa3mepsl 3Koormyeckoun
Huiy. [ToTeHnManpHas U peayv3oBaHHAs HUIIIH.

Bua kak cucrema mnonyianui. Apeanbl BUAOB. BuIbl M MX >KU3HEHHbBIE
CTpaTeruu. JKOJOTMYECKHUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TOBEACHUS W MUrpaluid >KUBOTHBIX. bHoOIormueckue
WHBa3UU YY>KEPOJHBIX BUIOB.

JleMoHCcTpanumn

[Toprper: Ix. Y. XaT4uHCOH.

Tabmuubl U CXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU MO,
«IIpocTpancTBeHHass  CTpykTypa nonymsanuu», «Bo3pacTHble  nHpaMuibl
nonyysAnumn», «CKOpPOCTh  3aCENEHHMs IOBEPXHOCTH  3E€MJM  PA3JIUYHBIMU
opranuzMammy», «Mogenp s3komorunyeckor Hummu [x. M. Xaraunconay.

O6opynoBanue: repOapuu paCTeHUM, KOJUIEKIIUU )KUBOTHBIX.

JlaGopaTtopuas  pabora  «llpucnocobneHus ceMssH  pacTeHHMH K
pacCeICHUIO.

Tema 9. Jkosrorust cood1MIECTB. IKOJOIHYECKHE CUCTEMBbI.

CoobmectBa opranu3moB. buornenoz u ero crpykrypa. CBsizu MexIy
OpraHu3MaMu B OMOLIEHO3€.

OkocucreMa kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKUHOHANIbHBIE
OJIOKM OpraHu3MOB B OKOCHCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYLICHTBHI.
Tpoduueckue ypoBuu. Tpoduueckue 1enu u ceTd. AOUOTHYECKHE OJIOKH
akocucteM. [1ouBel M MBI B 3KOcucTeMax. KpyroBopoT BEImeCTB U OTOK SHEPIUHU
B OKOCHCTEME.

OcHOBHBIE  TOKa3aTeaW  JKOCHCTeMBl. bhomacca ©  HOpoOAYKIUSL.
DKOJIOTMYECKHE MUPAMUJIbI UUCel, OMOMAacChl U SHEPIHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Daykmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cyKueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOr€HHbIE BO3JACHCTBHUS Ha
cykueccuu. Kimmmakcnoe coobiectBo. buopasnooOpasue u noiaHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[IpupoaHbIie 3KOCUCTEMBI. DKOcUcCmeMbl 03€p U peK. IKocucmembl Mopel U
oKeanos. IKocucmemvl MyHOp, 1€CO8, Cmenell, NyCcmbitb.

AHTpPONIOT€HHBIE 3KOCHCTEMBI. Arpo3kocucTeMa. ArpoueHo3. Pazmnuns
MEK]1y aHTPOIOTE€HHBIMU U MPUPOJAHBIMU SKOCUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
draopa u dayna. CunanTponuzauusi Topoickod QayHsl. buonorudyeckoe u
XO035IUCTBEHHOE 3HAUYCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKoHOMEpHOCTH (DOPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
sKkocuctemax. Ponv kackaomozo 3ghghexkma u 6u008-30upPuramopos (Kirouesvix
61008) 6 PyHKYUOHUpOoBaHuU dKkocucmem. llepeHOC PHEPTUU U BEIIECTB MEXIY
CMEXHBIMU 3KOCUCTEMaMH. Y CTONYMBOCTb OPraHU3MOB, MOMYJISIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/IEUCTBUM.

Mexanusmol 8030eLcmausl 3Q2pA3HEHUL PA3HbIX Mmunoe Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  BO30EUCMBUSL.
MeTtono0J10rvsi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIOT€HHBIX YKOCHCTEM.

JleMoHCcTpanumn
[Hoptper: A. JIxk. Tencmu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHoszay,  «DKocucrema

IAPOKOJIUCTBEHHOI' O JIeCay, « IKOCUCTEMa XBOMHOTrO Jiecay, « OyHKIIMOHAIbHbBIC
TPYIIBl OPraHU3MOB B 3KocHCTEME», «KpyroBOopoT BEHIECTB B JKOCHCTEMER,
«llenu nutanus (macTOUIIHAS, AETPUTHASN )Y, «DKOJIOTMYECKAs MUpaMUIa YUCEID»,
«IKoJloThuuecKas mupaMuaa OMoMacchly, «IKOJOTrhUYecKass mupamujia dHEPrumny,
«O06pazoBanue 6osota», «llepBuunas cykueccus», «BoccranoBnenue ieca mocie
noxapa», «9KOCHUCTEMA 03€pa», «ATpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPrUu B arporieHo3ey, «[Ipumepsl ypooskocucTem.

O6opynoBanue: repOapyuu pacTeHHH, KOJUIEKIIUM HACEKOMBIX, Yydesa NTHUIl U
3Bepeid, repO0apuu KyJlIbTYpPHBIX U IUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJEIb
SKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypo0o3KoCUCTEMBD.

JlabopaTropHas pabora «l3ydyeHune pa3zHOOOpa3usi MENKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IKCKypcHsl B TUIIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HsK,
ebHUK, HA CyXO/0JbHBIN WM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKYypCUs B arpo’KOCHUCTEeMY (Ha TOj€ WIM B TEIUTHYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCUCTEMA

buochepa — oOmermanerapnas o000j0Yka 3eMiIM, TAC CYIIECTBYET WIIU
CyIlleCTBOBaJA XU3Hb. Pa3BuTue npeacTaBieHuit o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uocheps! u e€ cocra. XKupoe
BEIECTBO OUOC(hEphl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cylnecTBoBaHusl 6uocheprl. OcodeHHOoCcTH OMochepbl Kak
rII00aTbHOM 3KocHuCcTeMBbl. JMHaMu4eckoe paBHoBecue B buocdepe. KpyroBoporsl
BEIIECTB U OMOT€OXUMHYECKUE IUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTD SIBICHMIA
B Ouocdepe.

3oHasibHOCTh OuMocdeprl. [lonsitTie o Ouome. OCHOBHBIE OWUOMBI CYIIIU:
TYHJIpa, XBOWHBIE JIECA, CMEIIAHHBIE U IIHUPOKOJIUCTBEHHBIE Jieca, CTENH, CABAHHBI,
MyCTBIHY, TPOMTMYECKUE JIECa, BHICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBII
MUp OMOMOB CYIITH.

CrpykTypa u (YHKIIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOr0 MOTEHI[HAIA U
ouochepHbIX QYHKITUM.

JeMoHCcTpanuu

IToptpetsl: B. U. Bepnanckuid, 3. 31occ.

Tabmuubr u cxemsl: «l'eocheprr 3emmm», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepona B mpupoae», «KpyroBopor kuciopoga B IpuUpOE»,
«Kpyrosopot Boabl B mpupomae», «OCHOBHbIE OMOMBI cyiny, «Kiumatudyeckue
nosica 3emmm», «Tynapay, «Taira», «CMmemannsiid jecy, «l1InpoKOJIHCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gecy.

O6opynoBaHue: repdapuu pacTCHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaiuas cpeaa

OKOJIOTMYECKHE KPU3UCBI M UX NpUYMHBL. Bo3aeicTBue uenoBeka Ha
ouochepy. 3arpsizHeHUE BO3IYIIHOM cpenbl. OxpaHa BoO3ayxa. 3arps3HEHHUE
BoAHOW cpenpl. OxpaHa BOIHBIX pecypcoB. Pa3zpymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kaumara.

AHTpPONOT€HHOE BO3JIEUCTBHE HA PACTUTENIbHBIA U JKMBOTHBIM Mup. OxpaHa
PacTUTEIBLHOTO W KMBOTHOTO MHUpa. OCHOBHBIC MPUHIUIBI OXPaHbl MPUPOJIBI.
Kpacupie kHuru. OcobOo oxpansembie mpupognbie Tepputopun (OOIIT).
Borannyeckure cagpl ¥ 300JI0rMYECKUE TTAPKH.

OCHOBHbBIE MPUHIMIBI YCTOMUHUBOIO PA3BUTHUSL UYEIOBEUECTBA W TMPUPOJIbI.
PaunoHanbHOE  NPUPOJOINOIB30BAHME M COXPaHEHHE  OMOJIOrMYECKOro
pazHooOpazust 3emun. OOmKMEe 3aKOHOMEPHOCTH TIJ100ATbHBIX HSKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'0 KPU3UCA U €r0 BEPOATHBIC MTOCIIECTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTHUA OMNACHBIX TEXHOTCHHBIX
nporeccoB. CucmemHvle UCCAE008AHUS Nepexo0a K pecypcocoepezaroujeii u
KOHKYDEeHmOocnocobHou suepeemuxe. buonozuueckoe pasnoobpasue u 6uopecypcsni.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowjue OOCMyn K
uHgopmayuu NO  COCMOSAHUIO OMOeNbHbIX U008 U 9Kkocucmem. (OCHOBbI



sKOpeaburumayuy dKocucmem U Ccnocob6o8 0OopvObLl ¢ OUONOBPENCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHvIX IKOCUCTEM.

JlemoHcTpanuun

Tabmupt u  cxeMbl:  «3arpsi3HeHue  atMocgepb»,  «3arps3HeHue
ruapocepb», «3arpssHeHue nouBby», «llapHukoBbi  3ddekT», «Ocobo
OXpaHseMbIe PUPOAHBIC TEPPUTOPHI», «MOIeIH YIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢dortorpaduu OxXpaHseMbIX pacTeHUU U >KUBOTHBIX KpacHoit
kHuru Poccurickon ®enepanuu, KpacHoM KHUTH peruoHa.



IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOT'UN HA YPOBHE CPE/IHEI'O OBILIIEI'O OGPA30OBAHUSA
JINYHOCTHBIE PE3VYJIBTATHBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
00yJaromuUMHUC TMPOrpaMM CpPEAHEro OOINero o0pa30BaHUs: JIMYHOCTHEHIC,
METanpeAMETHBIE U TTPEAMETHBIE.

B cTpykType JIMUHOCTHBIX PE3YyIbTATOB OCBOEHUS MPOrPAMMBI IO OUOJIOTUHU
BBIZICJICHBI CJICAYIOIIUE COCTABJISIONIME: OCO3HAHHME OOYYAFOIUMUCS POCCUMCKOM
rpaXXAaHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOOMPENEJICHUIO, Haiuuue Mmomusayuu K OOydeHUI0  OHOJIOTHH,
YeleHanpaesieHHoe paseumue BHYTPEHHUX YOEXKIEHUNW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPATULMK PA3BUTHS OUOJIOTHYECKOTrO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENIbHOCTA 1IEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMHU, MPUCYIIUMHU CHUCTEME
OWosorudeckoro  oOpa3OBaHWsI, Haluyue NPABOCO3HAHUS  DKOJOTHICCKOMN
KYJBTYPbI, CHOCOOHOCMU CMABUMb TIETTA U CTPOUTH KU3HEHHBIC IJIaHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTrPaMMBbI 110 OHMOJIOTHH JOCTUTAKOTCS
B CJMHCTBE Y4EOHOM M BOCIUTATEILHOW JEATEILHOCTU B COOTBETCTBUU C
TPaAULMOHHBIMUA POCCUMCKUMH COLUOKYJIbTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOpPMamu
MOBEJICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOMO3HAHWSA, CAaMOBOCIUTAHUSA H
CaMOpa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3WMLMUU JIMYHOCTH, NATPUOTH3MA U
YBAKECHUS K 3aKOHY U MPABOIOPSAJKY, YEIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBaXCHUS, OCPE)KHOTO OTHOIIEHUS K KYJIbTYpPHOMY HACJCIAUIO H
TpaJIuLUsIM MHOTOHAalIMOHAJIIBHOTO Hapoaa Poccuiickori denepanuu, npupone u
OKpYKarollen cpee.

JlugHOCTHBIE pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeaMera «buomorus»
JOJDKHBI OTPa’KaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIMMXCs PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEKIEHUM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACHIUPEHHUE KU3ZHEHHOTO
OMbITa M OMbITa ACATEIBHOCTH B IPOILIECCE pealu3alldd OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIILHOM JESATEILHOCTH, B TOM YMCJIE B YACTH:

1) rpa;kaIaHCKOr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YJAIOIIErOCs KaKk akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUUCKOI0 00IIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHUE
3aKOHA M TIPaBOIOPSJIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BBIIOJIHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENsATh COOCTBEHHYIO TO3UIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKICHUSIMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHMYECTBY B IPOIIECCE COBMECTHOTO BBITTOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIIGHUS K MHEHHUIO OIMOHEHTOB IMpU OOCYXJIEHUH CIHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKON JI€SITEIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS :

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTH IEpEN
PonuHoii, ropgoctr 3a CcBOM Kpail, CBOWO PoauHy, CBOM A3BIK U KYJIBTYPY,
MPOIILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEINIO U MAMSTHUKAM IPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAUYCHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
PUPOIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yoeKIEHHOCTh, TOTOBHOCTh K CIy)KCHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEU POCCUKUCKOTO HAPOAA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHMUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TPUHATHUS LIEHHOCTEM CEMEHHOM JKU3HU B COOTBETCTBUHU C
TpaguuusiMu HapoaoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYash ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUIA;

MOHMMAaHUE YMOIMOHAIBHOTO BO3/IEUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuyeckoro BocnUTAHUA, (POPMHUPOBAHHUA KYJIbTYPbI 310POBbS WU
3MOLHMOHAJIBHOI0 0JIAT OMOJIYYHS:

MOHMMAHUE U peanu3alus 370pOBOro0 W 0e30macHoro oopasza KU3HU
(3mopoBoe  mUTaHWE, COOJIIOJICHUE TUTMEHUYECKUX TMpPaBUI U HOPM,
cOQTAaHCUPOBAHHBIM PEXUM 3aHATAW U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3HUYECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHAMBUAYAIBHOIO M  KOJUJIEKTHUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUSIX, YIPOXKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHME TOCJIEICTBUI M HENPUATHS BPEAHBIX MPUBBIYEK (yHmoTpeOsieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

TOTOBHOCTh K AKTHUBHOM JIE€ATEITLHOCTH TEXHOJIOTMYECKOW U COIUaTbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHSITh TaKYIO JCSITEIbHOCTD;

MHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIILHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiell mnpodeccun U peaaru30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

FOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEH KU3HU,

7) 3K0JIOrM4€eCKOro BOCIMUTAHUSA:

HKOJIOTMYECKH 1€JIeCO00pa3HOe OTHOILIEHHWE K NPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTHYECKOM KYJIbTYphl: MPUOOPETCHUE OMbITA
IUTAHUPOBAHUS TIOCTYNKOB M OLEHKHM MX BO3MOXKHBIX IOCIEACTBUMA IS
OKPYKAarolIer Cpebl;

OCO3HAHME TJI00ATBHOI0 XapakTepa SKOJOTMYECKHX MpoOsieM M IMyTel Hx
penieHus;

CIIOCOOHOCTh MCIOJIb30BaTh MPHOOpETaeMble MPU H3YYCHUH OUOJIOTUU
3HAHMSI W YMEHUS TMpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM
MPUPOJIONOIb30BaHMEM  (COOJNIO/ICHHE  TMpaBWJI  TOBEJAEHUS B MOPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, OroCchephl);

AKTUBHOC HENPUSATHE JICMCTBUM, TMPUHOCAIIUX BpEd  OKPYXKAIOIIEH
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE IKOJIOTHUYECKUE
MOCJICJICTBUS MPEANIPUHUMAEMBIX IEUCTBUHN U MPEAOTBPAILATH UX;



HAJIMYUE PA3BUTOTO IKOJIOTUYECKOTO MBIIIJICHHS, YKOJIOTUYECKON KYIbTYpHI,
OTIbITa JeSITebHOCTU IKOJIOTUYECKOM HaMpaBIEeHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCS MMM B NO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHOU
MPAKTHKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKON JIEATEIHHOCTH SKOJOTHUECKOM
HampaBJICHHOCTH;

8) HeHHOCTH HAYYHOr' 0 NO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKH U OOLIECTBEHHOM NMPAKTUKH, OCHOBAHHOTO Ha JIHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTa B MOJIUKYJIHTYPHOM MHPE;

COBEpILICEHCTBOBAHUE SI3BIKOBOM M UYHMTATENbCKOW KYJIbTYphl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMU U TTO3HAHUS MUPA,

MOHUMAaHUE CcrneuupuKu OHOJOTMM KakK HayKH, OCO3HaHUs €€ poiu B
(OPMHUPOBAHUHU PAIIMOHAIBHOTO HAYYHOTO MBIIUJICHHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBIICHUs 00 OKpPYXKAIOIIEeM MHpE KaK O €JUHCTBE MPUPOIbI, YEJOBEKa U
o0miecTBa, B MO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHHd MpolieM
COXpaHEHUS TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW I[MBUIIM3ALINU:
o0ecrieueHrsi HOBOTO YpPOBHS pa3BUTHA MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  pecypcHble  MNpoOJeMbl  pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTel BhIXO/a M3 TJI00ATBHBIX SKOJIOTMUECKHX MpoOeM U
obecrieueHusi  Mepexoja K  YyCTOMUYMBOMY  Pa3BUTHIO,  paAlMOHAIbHOMY
UCTIOJb30BAHUIO MPHUPOJHBIX PECYpCcOB W (HOPMUPOBAHWIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKMX 3HAaHMM B IENsX
TOBBINICHUS OOMIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTAaBHOW YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydJarommxcs, (HopMupyemoit
IpyU U3y4eHUU OUOJIOTUH;

MOHUMAHUE CYIIHOCTU METOJOB MO3HAHUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WHCIIOJIb30BaTh TMOJy4YaeMble 3HAHHUA MJI aHaiuu3a u
OOBSICHEHHUS SBJICHUU OKPY)KAIOIIErO0 MUPA U MPOUCXOMASIIUX B HEM U3MEHEHHIA,
yMEHUE JienaTh OOOCHOBAaHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C IEeJIbIO TOTYYEHHUs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIBLHO HCIOJIb30BaTh OWUOJOTMYECKUE 3HAHUSA JIs
perieHust IpodJieM B pealbHBIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTU HAY4YHOM JEATENbHOCTH, TOTOBHOCTH OCYILECTBIAThH
MPOEKTHYIO M UCCIEI0BATEIBbCKYIO eI TEIbHOCTh HHINBUTyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caMo00pa30BaHUIO, K AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUN MO OMOJOTMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe pe3yibTaThl OCBOSHHUS y4eOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyJAIOIIMXCS
MEXIUCITUTIIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIE TIOHITHUS, OTPAKAIOITHE
[IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpPAa U CHEeUU(PUKY METOAOB IO3HAHMUS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPrHs, SBIIEHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHNe,  HAOMIOJeHHEe, W3MEPEHHE,  OJKCIEPUMEHT ©  JIpyrue);
YHHUBEpCAJIbHBIE Yy4eOHbIE JEHCTBUSA (IMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
pErynsiTUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOMW KOMIIETCHIIMM  OOYYaroMIMXCs; CIOCOOHOCTH
o0 yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC MEXKIUCIUTIIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC ydeOHbIE JCHCTBUS B
MI03HABATEILHON U COLMATBHON TIPAKTHKE.

B pesynaprare wu3yueHuss OWONOTMM HA YpPOBHE CpEIHEro OOMIEro
oOpa3oBanuss y oOydJaromerocss OyayT chOpMHpPOBAaHBI  IO3HABATEILHBIC
YHUBEpCAIbHbBIE YUeOHbIC TeHCTBUS, KOMMYHUKATUBHBIEC YHUBEPCATbHbIC YUeOHBIC
JCUCTBUSA, PETYISITHBHBIC YHUBEpPCAIbHBIC Yy4YeOHBIC EHCTBHS, COBMECTHAs
JeSITEbHOCTb.

MertanpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHUBEPCAIbHBIMH y4eOHBIMU NMO3HABATEIbLHBIMH
AefCTBUAMMU:

1) 6a3oBbIe JJOrHYecKHe e CTBHUS:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJIM3MPOBaTh  MPoOJIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOEGHWW 3HAHUW TPHUEMBI JIOTHYECKOTO MBITUICHHUS
(anayin3a, CUHTE3a, CpaBHEHUS, Kiaccudukamuum, 0000IEeHNs ), PACKPhIBATh CMBICII
OMOJIOTUYECKUX TOHATHN (BBIIETATh UX XapaKTEPHBIE MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMU TIOHATHUSIMH);

ONPEACNATh IENH JACATEIBHOCTH, 3a7aBas NapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUSI, COOTHOCUTH PE3YyJIbTaThl IEATCILHOCTH C MIOCTABJICHHBIMU 1EJISIMU;

UCTIOIH30BaTh OMOJIOTUYECKUE TIOHATHS JUISI O0BsCHEHUSI (aKTOB U SIBJICHUIA
YKUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHMH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJTUPOBATH BHIBOJIBI M 3aKTFOUCHUS;

MPUMEHSTh CXeMHO-MOJIETIbHBIE ~ CpeACTBAa IS TPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTHBOPEYMH  Pa3HOrO  poJia,  BBIBICHHBIX B Pa3jM4YHBIX
MH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pelIeHUs NpoOJeMbl C YUETOM aHalIM3a UMEIOLIUXCS
MaTepHalIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1€ATEITbHOCTH;

KOOPAUHUPOBATb W  BBIIOJIHATH padOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKIE NeiCTBUS:

BJIQ/IETh HABbIKAMHU Y4EOHO-UCCIEA0BATEIbCKON U TPOECKTHOM €SI TeIbHOCTH,
HaBbIKAMM  paspelieHus MpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY ITOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB IIO3HAHUS;

UCIIOJIb30BaTh pa3jU4HbIe BUABl JESATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpPETAlUU, MPeoOpa3OBaHUIO U MPUMEHEHHIO B Y4YEOHBIX
CUTYalUsIX, B TOM YUCIIE IPU CO3AAHUU YUEOHBIX U COLIMAIIBHBIX ITPOEKTOB;

(bopMHUpOBaTh HAYYHBII TUI MBILLJICHUS, BIaJ€Th HAYYHOM TEPMHUHOJIOTHEMH,
KJIOUEBBIMU ITOHATUSIMH U METOAMU;

CTaBUTh M (POpMYIHpPOBATH COOCTBEHHBIE 337aud B 00pa3oBaTEIbHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CJICICTBEHHBIE CBSI3W U aKTyallM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3y €€ pEIIeHMs, HAXOIWUThb apryMEHThl JUIsl JT0OKa3aTeabCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJA€ pEUICHUsS 3aJa4d  pe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh IIEJICHAIIPABICHHBIM TOUCK TEepeHoca CPEelICTB M CIOCOOOB
JEeNCTBUS B IPO(ECCHOHAIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIBHYIO M MPAKTHYECKYIO 00JacTH
KU3HENIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJEH, MpEJIaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHHS,
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOIMYCKAIOIINE AIbTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3ITMUYHBIX UCTOUHMKAX MHPOpMAIUU (TEKCTe YI4EOHOT O
nocoOus, HAy4YHO-TIONYJISIPHOW JIUTEpaType, OHOJIOTMYECKHX CJOBapSX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh



MH(GOPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPECTABICHUS, KPUTUYECKU OI[CHUBATD
€€ TOCTOBEPHOCTh M HEPOTUBOPEUNBOCTb;

(bopMyIMpoBaTh 3aMpPOChl U MPUMEHSITH PA3IMYHBIE METOABI MIPH MOUCKE U
otOope Ouonoruueckol nHGoOpMaIUl, HEOOXOIUMON ISl BBIMOJHEHUSI Y4EOHBIX
3azay;

npuoOpeTaTh OMBIT WCMHOJIB30BAHUS HH(POPMAIIIOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATH KYJIbTYpPY aKTUBHOTO MCIOJIB30BaHMUS Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSAITETLHO ~ BbIOMpaTh  ONTUMAIbHYIO  (GOpMYy  TpEACTaBICHUS
Oouonoruyeckoil nHopManuu (CXeMbl, TpaduKH, JHArpaMMbl, TaOJIUIIBI, PUCYHKA
H Apyroe);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KauyecTBe CpPEICTBA Mpu pabore ¢
Oouonornueckoil umHGpOpManuen: TNPUMEHATh XUMHUYECKHe, (Qusnueckue
MaTEeMaTUYECKUe 3HAKW U CUMBOJIBI, (OpMYyJbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaTJIsTHOCTH;

BJIQJICTh ~ HABbIKAMM  pPACIO3HABaHUST M 3allUThl  MH)OpMaImw,
MH()OpPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogj1ajieHNie YHUBEPCATbHBIMUA KOMMYHUKATHUBHBIMY JI€/iCTBUSIMH:

1) oOmenue:

OCYILECTBIISITh KOMMYHUKALIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JUajiore Wik JUCKYCCHUHU MO CYIIECTBY OOCyX IaeMOi TeMbl (YMEHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCHUTEIBHO BBIMOJHEHUS TMpEAsiaraeéMoil
3aJla4, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TMO3WIIUN JAPYTMX Y4aCTHHUKOB
JIMajora Ui JUCKYCCHUHM);

pacrio3HaBaTh HEBEpOaJbHBIE CpEACTBA OOILEHUS, MOHUMAaTh 3HAUYCHUE
COILMATBHBIX 3HAKOB, TPEIANOCHUIOK BO3HWKHOBEHHUS KOH(MIMKTHBIX CHUTYallUH,
YMETb CMST4aTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CHOcOOaMU OOILIEHUS U B3aUMOJCHCTBHS, MOHUMATh
HaAMEPEHUs JIPYruX JIOAEH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOHU (hopMe (HOpMyIHUpOBaTh CBOU BO3PAKCHUS;

pa3BEPHYTO W JIOTMYHO HM3JIAraTh CBOIO TOYKY 3PEHUSI C HMCHOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSTeJbHOCTD:

MOHUMATh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHUIYyaIbHOU
paboThI MPU pelICHUH OMOJIOTHYECKOMN MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
OPUMEHEHUs TPYNIOBBIX (JOPM B3aUMOAECHCTBUS MPH pEIIEHUH yUeOHOU 3a1auH;

BbIOMpAaTh TEMaTUKY U METOJbl COBMECTHBIX JACUCTBUN € Yy4y€TOM OOIIMX
MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;



IIPUHAMATh €I  COBMECTHOM  JIESITEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JECHUCTBUS MO €€ JOCTHKEHUIO: COCTAaBIATH IUIAH JEWCTBU,
pacripeiesiiTh poJid ¢ y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXKJaThb pe3yJbTaThl
COBMECTHOU padOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa W KaXJOr0 YYaCTHHKAa KOMAaHIbI B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

MpEAJIaraTb HOBBIE TNPOEKTHI, OLEHMBAaTh HWIEU C TO3ULHAHA HOBU3HBI,
OPUTMHAIILHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh MO3UTHUBHOE CTPATETMYECKOE TOBEACHUE B PANMYHBIX
CUTYAIUSIX, IPOSBIISITH TBOPUECTBO U BOOOpakeHHE, ObITh HMHUIIUATHBHBIM.

OBjaeHne YHMBEPCAJIbHBIMY PEryJIATUBHBIMH eHCTBUAMHU:

1) camoopranu3anms:

UCIOJb30BaTh OHMOJOrMUECKUe 3HAHHS i1 BBIABICHHUS MpoOiIeM H UX
pELIEHUs B )KU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWUW IIeJIEBbIE M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JCHCTBHUAX M IOCTYIKAaxX [0 OTHOLICHHMIO K YKUBOH IPUPOJE,
CBOEMY 3J10POBBIO U 310POBBI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (POPMYIHUPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHOU
NEATEIIbHOCTU U )KU3HEHHBIX CUTYAIUsAX;

CaAMOCTOATEJIbHO ~ COCTABJIATh IJIaH pelIeHus NpolOJeMbl ¢ y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYAalLlUsIM;

paclupATh paMK1 y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JieNaTh OCO3HAHHBIA BBIOOp, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peLIEHNE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U MPOSIBICHUIO IIMPOKOW JPYAHULIHUU B
pa3HbIX O00JIACTSX 3HAHWN, MOCTOSHHO TIOBBIIATH CBOW 0Opa30BATENbHBIA U
KyJbTYPHBIA YPOBCHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBHI B NIEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LICIISIM;

BJQJIETh  HABbIKAMH  IO3HABAaTEJIbHOM  pePIEKCMM  KaK  OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HX pe3yJbTaTOB W
OCHOBAHM, MCIOJIb30BATh MPUEMBI PeQIIEKCHH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETb OLIEHMBATh PUCKUM U CBOCBPEMEHHO IMPUHUMATHh PELICHUA II0 HUX
CHIKEHHIO;



MPUHUMAaTh MOTHUBBI W apPryMEHThl JAPYTUX TMpPU aHAJIU3E PE3YIbTAaTOB
NEeSATeNbHOCTH;

3) npuHATHE Ce0s1 M APYrUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTHl JPYTMX NPU aHaJUu3€ pPe3yJbTaTOB
NEeSTeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C TTO3UIIUHU APYTOTrO YEJIOBEKa.
MNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pE3yJabTAThl OCBOCHHUS COJACPXKAHUA YUeOHOTO TIpenMeTa
«buonorusiy Ha yriayOJIEHHOM ypOBHE OPUEHTHUPOBAHBI Ha oOecreyeHue
npopuwibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHHM — BKJIHOYAIOT:
cnenu@uueckue sl OUOIOTUN HAayYHbIE 3HAHUS, YMEHHS U CIOCOOBI AEWCTBUH 110
OCBOCHHIO, UHTEPIPETALNHN U MPEOOPa30BAHUIO 3HAHUW, BUIbI JEATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUN M WX MIPUMCHCHHIO B PA3IMYHBIX YICOHBIX, a TAK)KE B
peanbHBIX KU3HEHHBIX cuTyanusax. [IpenqMerHbie pe3ynbTaThl MPEACTABICHBI IO
rojilaM U3y4eHHUsl.

[IpenmeTHBIC pe3yNbTaThl OCBOSHUs ydeOHOro mpeamera «buomorms» B 10
KJacce DO KHbI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHWM O MeCT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUpA, B
MO3HAHUU  3aKOHOB TPUPOJBI W  PEIICHHH TpoOJieM  palliOHAIBHOTO
MPUPOONOJIB30BAHUS, O BKIIAJIE POCCUUCKUX U 3apYOEKHBIX YUEHBIX B PA3BUTHE
OMOJIOT U N,

BJIQJICHUE CHUCTEMOM OHOJOTMYECKHX 3HAaHUM, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIAralonue OMOJIOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
Opranm3M, MeTaboIn3M, TOMEOCTa3, CaMOPETYJSAIHS, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT U pPa3BUTHE), OMOJIIOTUYECKUE TEOPUH
(knerounas teopus T. [lIBanna, M. Illnelinena, P. Bupxosa, XxpoMocoMHast TeOpus
HacieacTBeHHoctu T. Moprana), yuenus (H. V. BaBuioBa — o 1eHTpax
MHOroo0Opa3usi ¥ MOPOUCXOXKJCHHUS  KYJIbTYpPHBIX  pPAacT€HUM),  3aKOHBI
(emnHOOOpA3usi MOTOMKOB TIEPBOTO TOKOJICHHS, PACIICTUICHHS, YUCTOTHI TaMeT,
He3aBUcHUMOro HacienoBanuss ['.  MeHgens, TOMOJOIMYECKMX pAJlIOB B
HACJIEICTBCHHOU U3MEHUYHBOCTHU H. . Basuiiona), MIPUHLMIIBI
(KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAaMU HAyYHOTO TMO3HAHUS, HCIOJb3YEMBIX B
OMOJIOTMYECKUX UCCJICAOBAaHUAX KHUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHUE,
Ha0JII0/ICHNE, DKCIIEPUMEHT);



YMEHHUE BBIIETSATH CYIIECTBEHHbBIC MPU3HAKUA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKAapUOT, OJHOKIECTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIE
OaxTepuii, rpuOOB, paCTEHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPraHOB U CUCTEM
OpraHOB pAacTEHHWil, JXUBOTHBIX, YEIOBEKAa, IPOIECCOB >KU3HEACATEIHHOCTH,
OPOTEKAIOIIMX B OpraHU3Max pPacTeHM, >KUBOTHBIX U YEJIOBEKA, OMOJIIOTHYECKUX
npoueccoB: 0OMeHa BellecTB (MeTadoIn3M), MPEeBpPAlIEHUSI YHEPrUU, OpOKEHMS,
aBTOTPO(HOr0 U TeTepoTPOPHOro TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHe3a, aMOpUoreHe3a, NoCTIMOPHUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHAWBUAYaJdbHOTO  pa3BUTHUA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMOJIECTBUS T€HOB, T'€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTaHAaBIMBATh B3aWMOCBS3M MEXIY OpPraHOMIAMHU KIETKH M HX
(YHKIMSAMHU, CTPOEGHUEM KIETOK pa3HbIX TKaHEM W UX (QYHKUMSIMH, MEXIY
OopraHaMyM U CHCT€MaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJIOBEKa W UX
(YHKUMSAMH, MEXAYy CUCTEMAMHM OpPraHOB M UX (DPYHKUMAMM, MEXIY 3TalaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOYHOrO IUKJIA U KU3HEHHBIX [IUKJIOB OPTraHU3MOB,
ATanaMu SMOPUOHATIBHOTO PA3BUTHUS, T€HOTUIIOM M (DEHOTHUIIOM, (PEHOTHUIIOM M
dakTOopaMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISi JI0Ka3aTesbCTBA POJICTBA OPTaHMW3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPy,

YMEHHUE pelIaTh OMOJOTHYECKUE 3aaUH, BBISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEIyeMbIMH OUOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHHH TOJIYYE€HHBIX PE3yIbTaTOB;

YMEHHE BBITIONHATH JIA0OpATOPHBIE U TPAKTUYECKUE PAOOTHI, COOMIOAATH
npaBuiia pu padoTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIBUIATh THUIIOTE3bl, IPOBEPATh MX OKCIEPUMEHTAIbHBIMU
cpeactBamu, (GoOpMyIupys Ledb HUCCIEAOBAHUSA, AHAIM3UPOBATh MOJyYEHHBIC
pe3yJIbTaThl U J1€JaTh BHIBOADI;

YMEHHE y4acTBOBAaThb B Y4e€OHO-HCCIIENOBATENILCKON paboTe Mo OHoioruu,
HKOJIOTUU U MEIULMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX

KOH(pepeHIusX;
YMEHHME OLEHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B
obmactu  OWonorMM W MEAMIMHBI  (KJIOHMPOBaHUE,  HUCKYCCTBEHHOE

OIUIOAOTBOPEHUE, HANPABJICHHOE WM3MEHEHHE T'€HOMa U CO3/IaHUE TPaHCTE€HHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOP OyAymied MpodecCHoHaTBHOMN
NEATeIbHOCTH B O0JIaCTU OWOJIOTHUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPHH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJsTh MO3HABATEIbHBIM
MHTEpEC, HAIlPaBJICHHbIA Ha OCO3HAHHBINA BbIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OPOJOJDKEHUE OMOJOTMYECKOro O0pa3oBaHMs B  OpPraHM3alUsX CpPEIHEro
po(ecCHOHATBHOTO U BBICILIETO O0pa30BaHUsI.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buosorus» B 11
Kacce TOJKHBI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHUM O MeCTe€ U PO OHOJOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHHWU COBPEMEHHOH €CTeCTBEHHO-HAYYHOMH
KapTHUHBl MHpa, B TO3HAHWU 3aKOHOB MPHUPOABI M PEUICHHH SKOJIOTHYECKUX
npoOsieM YellOBEYEeCTBA, a TaKXKEe B PEIICHUH BOMPOCOB PALMOHAIBHOIO
MPUPOOTIOIB30BaHMS, U B (POPMUPOBAHNUN LIEHHOCTHOTO OTHOIIEHHUS K MPUPOJE,
OOIIECTBY, YENOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX Y4EHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHE BIJIAJIETh CHCTEMOW OMOJOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET
ONpe/eNIeHUs] W TOHUMAHHUE CYIIHOCTH OCHOBOMNOJAralouux OHWOJIOrHYECKUX
TEPMUHOB M MOHATHM (BHJI, PKOCHCTeMa, Ouocdepa), OMOJOTHUECKHE TEOpUU
(aBomrorinoHHast Teopust Y. JlapBuHa, CHHTETHYECKAs TEOPUs IBOJIIOIMHU), YUCHUS
(A. H. CeeprioBa — 0 myTsx M HampalieHUsAX 3Boyironnu, B.M. Bepnaackoro — o
ouocdepe), 3aKkoHbl (TeHeTHYeckoro paBHoBecus Jk. Xapau m B. BaitaOepra,
3apopsimieBoro cxoiactsa K. M. bopa), mpaBwia (Munumyma FO. JlubGuxa,
AKOJIOTMYECKOM MHpaMUJIbl 3HEpPruM), rumnoressl (runoresa «vupa PHK» V.
I'unGepra);

YMEHHE  BJIaJeTh  OCHOBHBIMM  METOAAaMHU  HAy4YHOrO  TO3HaHUS,
UCMOJIb3YEMbIMU B OMOJOrMUECKUX HCCIIEIOBAHUSX )KUBBIX OOBEKTOB U IKOCHUCTEM
(omucaHue, U3MEpeHHe, HaOJIoJAeHHEe, SKCIEPUMEHT), CIOCOOaMH BBISBJICHUS U
OLICHKH aHTPOIMOTE€HHbIX U3MEHEHUH B IPUPOJE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOI€OIICHO30B,
AKOCUCTEM M Ouocdeprl, CTAOMIM3UPYIOUIErO, MABIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 otOopa, AJTONATPUYECKOTO U CUMITaTPUYECKOTO
BUJI000pa30BaHUs, BIUSHUS JBIDKYIIIMX CHJI YBOJIIOIIMU HA TEHO(OH/ MO YIS,
IPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpefie OOMTaHMs, YepeJOBAHMS HaIlpaBICHUM
ABOJIIOIIMH, KPYrOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAHABJIMBaTh B3aMMOCBSA3M MEXIY IPOIECCAMU SBOJIIOLUH,
JIBIKYIIUMU CUJIAMU aHTPONOreHe3a, KOMIIOHEHTAMH Pa3jMYHBIX 3KOCUCTEM H
PUCTIOCOOTIEHUSAMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIE  TPU3HAKA  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BHUJOB K Cpelie OOMTaHMs, a0MOTUYECKUX M OMOTHYECKUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€  OpPraHM3MOB B  COOOIIECTBAX,
AHTPONOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJb30BaTh COOTBETCTBYIOIIUE AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO W CUMBOJIUKY JUISI JTOKA3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIII, B3aUMOCBS3M OPTaHU3MOB U Cpeibl OOUTAaHUS, ETUHCTBA
YEJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUsS MHOTrooOpas3us BHUIOB W
AKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MTPUPOIBI U YEIIOBEUECTBA;

YMEHHE peliaTh OMOJIOrMYeCKUe 3a/1a4H, BBISBISATh MPUYNHHO-CJICICTBEHHbIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYSCKUMH MPOIIECCAaMU U SBJICHUSMH, JIIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJTYYE€HHBIX PE3YJIhTaTOB;

YMEHHUE BBIMIOIHATH JIA0OpAaTOPHbIE U MpPaKTUYECKHUE pPadOTHI, COOMIOAATH
npaBuja npu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, TMPOBEPITh WX DKCIECPUMEHTAILHBIMU
cpenctBamu, (opMynHpys Ledb MCCIEAOBAHUS, aHAJIM3UPOBATh MOJIyYEHHBIE
PE3yNbTATHl U ACNIaTh BEIBOBL;

YMEHHME Y4YacTBOBaTh B Yy4e€OHO-HCCIIEOBATEIbCKON padoTe Mo OHOJIOruw,
AKOJIOTMU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
MyOJMYHO  TPEACTaBIATH  TOJYUYCHHBIC  pE3yJabTaThl HAa  YICHUYCCKUX
KOH(EpEeHITUSX;

YMEHHE OIICHUBATh THIOTE3bl M TEOPUHU O MPOUCXOKICHUH KU3HH, YEIOBEKA
U YEJIOBEUYECKUX pac, O MPUYMHAX, TOCIEACTBUSIX U CIOCO0aX MPEIOTBpAICHUS
100aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISATH OCO3HAHHBIM BBHIOOp Oymymied mpodecCroHaTbHOM
JESITENHbHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, TPUPOAOIIOIB30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETCPUHAPUH, CEIBCKOTO XO35SHCTBA, IHIIICBOM
IPOMBIIIEHHOCTH, YIAyOJsATh TMO3HABATEIbHBIM WHTEPEC, HAMPABICHHBIN Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYMIOIIECH Tpodeccmrm W TPOAODKCHHE
OMOJIOTMYECKOTO 00pa30BaHUsl B OpPraHU3alMsgX CpeHEero NpodeccuoHaIbHOrO U
BBICIIIETO 00pa30BaHMUSI.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 buonorus kak Hayka
2 JKuBbIle cucTEeMBI U MX U3YUCHUE
3 buonorus kieTku 0.5
4 XuMHUUYECKasi OpraHu3aIus KICTKH 10
5 Crpoenue u GyHKIUU KIETKH 8
5 OOMeH BelIecTB U MpeBpalleHue SHEPTUU B 9 1
KIIETKE
7 Hacnencrsennas nadopmanus u 9 0.5
peanm3anus e€ B KJIeTKe
JKHU3HEHHBIH UK KIETKA 6 1
Ctpoenne u QyHKIIUU OPraHU3MOB 17 15
10 PasMHOXEHHE U pa3BUTHE OPraHU3MOB 8 15
1 ['eneTrKa — HayKa O HACJIEeICTBEHHOCTH U 5 05
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIECTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 ['eneruka uenoBeka 3 0.5
15 Cenekiysi OpraHu3MoB 4 1
16 buorexHomorus u cuHTETHYECKast OMOIOTUs 4
17 Pe3sepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KITACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasnsie | IlpakTnueckue
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
1 3apoKaeHNe U Pa3BUTHE IBOJTOIMOHHBIX 4
MPEACTABICHUN B OHOJIOTHH
MuKpo3BOIIIOLHS U €€ pe3yJIbTaTh 14 2
MaxkposBomonus U €€ pe3yJIbTaThl 6
[TpouncxoxxaeHue u pa3BUTHE )KU3HU HA
4 P P 15 15
3emiie
5 [IporcxoxkaeHre YeI0BeKa — AaHTPOIOT'€HES 10 1
DKOJIOTHsI — HayKa O B3aUMOOTHOIICHHSIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’KaroIlen cperon
Opraau3Mel 1 cpea OOuTaHUs 15
DKOJIOTHSI BUOB M IO YJISIITHI 0.5
OKonorust coooUIeCTB. DKOJOTNYECKHUE
9 12 0.5
CHCTEMBI
10 buocdepa — rmobanpHas sKocHUcTEMA 6
11 UYenoBek U OKpyx)arwmas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







ITOYPOYHOE IINTAHUPOBAHHME
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnuyeckue
padoThbI

Jara
U3Y4YeHUH

DJIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBaTejbHbIE

pecypchbl

burornorus kak KOMIUIEKCHasI HayKa M KaKk
4acCTh COBPEMEHHOI'0 00IIIeCTBa

JKuBBIe cHCTEMBI M UX CBOMCTBA

YPOBHeBaﬂ opranusanus )XUBbIX CUCTCM

Hcropust OTKPBITHS U U3YUEHHS KIETKHU.
Knerounas teopus

MeTonbl MOJIEKYJIIPHON U KJIETOYHOU
ouonoruu. [IpakTuyeckas padota
«M3ydeHne MeTo0B KJIETOUYHON OUOI0THN
(xpomaTtorpadusi, amekTpodopes,
nuddepeHuanbHoe HeHTpUYyTUPOBaHHUE,
[TLP)»

0.5

XUMHAYECKNI COCTaB KJIETKHU

MI/IHepaHBHHe BCIICCTBA KJICTKU, UX
Ouomornyeckas POJIb

OpraHuyeckue BeLeCcTBa KIETKH — OENKH.

Jlabopatopnas pabora «OOHapyxeHHE
OEJIKOB C IIOMOIILI0 KaUYECTBEHHBIX
peaxkuuiin

0.5

CoiicTBa, kiaccuukanus u GyHKIUH
0enKoB




OpFaHI/I‘ICCKI/IC BCIICCTBA KJIICTKU —

10
yTJ1€BOBI

1 Opranuydeckre BEIECTBA KIETKH —

JTUTUBI
Hyxkneunossie kucnotel. JJHK u PHK.

12 JlaGopaTtopHas pabota «lccnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBIZICIIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY»

13 Crpoenue u pynkuun ATD. [Ipyrue
nykieozuarpudocdatsl (HTD)

14 CexBenupoBanue JJHK. Metosbl
F€HOMUKH, TPAHCKPUITOMUKH, IPOTEOMUKHU

15 MeTozb! CTPYKTYpHOI Ouosioruu

16 Tune! knetok. [IpokapuoTryueckas KieTka
CrpoeHue 3yKapuOTHYECKON KIETKH.

17 [IpakTueckas pabora «/3ydueHue cBOICTB 0.5
KJIETOYHON MeMOpaHbD»

18 IToBepXHOCTHBIN annapar KJICTKH
OnnomeMOpaHHBIE OPTAaHOUIBI KJIETKH.

19 [Ipaktuyeckas pabota «3yueHue 05
JBUKEHUS UTOIJIa3Mbl B PACTUTEJIbHBIX '
KIIETKax»

[TonyaBTOHOMHBIE OPraHOUbI KIETKU:

20 MUTOXOHJPUH, TIIacTUABL. JlabopaTopHas 05
pabota «VccnenoBanue naa3Monu3a u '
JIETUIa3MO0JIM3a B PACTUTENbHBIX KIETKaX»

21 HememOpaHnHble opraHouabl KJIETKU

22 Crpoenue u QyHKIIUH sSapa




23

CpaBHHUTEIIbHASI XapPAKTEPUCTHKA KJIETOK
sykapuort. JlaboparopHas pabora
«M3yueHue cTpoeHus KJIETOK pa3IMuHbIX
OpraHU3MOB»

0.5

24

Accummwisnus U IUCCUMUIIINS — JIBE
CcTOpoHBI MeTabonm3ma. Tunel oOMeHa
BeuiecTs. JlabopatopHas paboTa
«M3ydeHne KaTaIuTHY €CKOM aKTUBHOCTH
(hepMeHTOB (Ha IpUMepe aMIIIa3bl UK
KaTaasbl)»

25

DepMEHTATUBHBIN XapaKTep peakiun
KJIeTOYHOro MeTabonusma. JlabopatopHas
pabota «3yueHue pepMEeHTAaTHBHOT O
pacuienieHus epokcua BoAopoaa B
PacTUTENbHBIX U )KUBOTHBIX KJIETKAX

0.5

26

benku-akTUBaTOPHI U OENKU-UHTUOUTOPHI

27

ABTOTpOdHBII TUIT 0OMEHa BEIIECTB

28

dorocunTes

29

XemocuHTe3. JJabopaTopHas paboTa
«CpaBHeHue nporeccoB (OTOCHHTE3a U
XEMOCHHTE3a

0.5

30

Ana’poOHbIE OpraHu3Mbl. Buasr 6poxeHus.
Jlabopatopnas pabora «CpaBHeHUE
MIPOLIECCOB OPOXKEHUS U JIBIXaHUS

31

AdpOoOHBIE OPraHU3MBbI. DTaIlbI
SHEPreTUYECKOoro ooMeHa

32

DHeprus MeMOpaHHOT 0 TpaJleHTa
npotoHoB. Cunte3 AT®: pabota




npoToHHOU AT®-cruHTa3bI

33 Peakuuu MaTpuyHOro cuHTE3a
34 Tpanckpunuus — matpuuHbiii cuaTe3 PHK
35 Tpaucnsaius u e€ Tamnbl
36 Koguposanue amuaokucnor. Ponb
pubocoM B 6GrocuHTe3e Oenka
37 Opranu3zanus reHoMa y NpoKapuoT 1
9YKapuoT
38 MonekynsipHble MEXaHU3MbI SKCITPECCUU
TEHOB y DYKapuoT
Bupycbl — BHekj1€TOUHbIE (POPMBI XKU3HU U
39 obnuraTHble napasutsl. [IpakTuueckas 0.5
pabota «Co3gaHue MOEIN BUPYCay
40 BupycHbie 3a0051eBaHUS YelIOBEKa,
JKUBOTHBIX, PACTEHUN
41 HanotexHonoruu B OM0JIOTUH U METUIITHE
42 JKW3HEeHHBIH MUK KIETKH
43 Matpuusnstii cuate3 JJHK
Xpomocomsl. JlabopatopHas paboTa
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenapaTax»
45 JleneHue KIETKH — MHUTO3
Tunel knerok. Kapuoknues U HTUTOKUHES.
46 JlabopatopHas pabora «Habmonenue 05
MHUTO32 B KJIETKaX KOHUMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MUKPOIpENapaTax)»
47 Perynsuust ;ku3HEHHOT O UKIIA KJIETOK




48

Opranusm Kak eauHoe 11e710€

Tkanu pacrenuii. JlaboparopHas pabora

49 . - 0.5
«M3ydeHne TKaHel pacTeHui»
TxaHM )KUBOTHBIX M YEJIOBEKA.

50 JlabopatopHas pabora «/3ydueHue TkaHen 0.5
KHBOTHBIX)
Opransl. Cuctems! opranoB. JlabopaTopHas

o1 pabota «/3yueHne opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBM>KEHHE OPraHu3MOB

o4 [TuTanue opraHu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenpHas CHCTEMa YeJI0BEKa

56 JlpIxaHue opraHu3MoB

57 JIpIXaHMe TTO3BOHOYHBIX KUBOTHBIX U
YeoBeKa

58 TpaHcropT BemecTs y OpraHu3mMoB

59 KpoBeHnocHas cuctema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBeKa

60 Brinenenue y opranu3mMoB

61 3ammra y OpraHu3MoB

62 HNMMmyHHas cuctema yenoBeka

63 Pa3npaxuMocTh U perynsmus y
OpraHu3MOB

64 I'ymopanbHas peryJsinus U SHIOKPHHHAS

CUCTEMA )KMBOTHBIX M YCIIOBCKaA




65

DopMbI pPa3MHOXKEHUSI OPraHU3MOB

66

[TonoBoe pazMHO)XEeHUE

67

Meiios

68

I'ameTorene3. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JlabopaTopHas pabora
«M3yueHne cTpoeHus MOJOBBIX KIETOK Ha
TOTOBBIX MHUKPOIIpETapaTax»

05

69

I/IHI[I/IBI/I,Z[yaJ'IBHOC pa3sBUTUEC OPTAaHU3MOB —
OHTOI'CHC3

70

3akiajika OpraHoB U TKaHEW 13
3apOAbIIICBLIX JIMCTKOB

71

Poct u pa3BuTHE )KUBOTHBIX.
JlabopaTopHas pabora «BpisiBieHuE
MIPU3HAKOB CXOJICTBA 3apO/IbIIICH
MTO3BOHOYHBIX KHBOTHBIX)

0.5

72

Pa3mHOX€EHME U pa3BUTHE PACTEHUM.
JIabopatopHast pabota «CTpoeHue opraHoB
Pa3MHOXEHUS BBICIINX paCTEHUIN»

0.5

73

HCTOpI/Iﬂ CTAaHOBJICHUA U Pa3BUTHUA
I'CHCTHKH KaK HaAYKH

74

OCHOBHBIE IOHATUS ¥ CUMBOJIBL T€HETUKU.
JlabopaTopnas pabora «/Ipo3oduna xak
00BEKT F'€HETHUECKUX HCCHCﬂOB&HHﬁ))

0.5

75

3aKOHOMEPHOCTH HaCJIEOBaHUS
MpU3HaKoB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuyeckas padora
"N3y4yeHue pe3yIpTaTOB MOHOTMOPUIHOT O
CKpemuBaHus y 1po30duibr"”

0.5




HI/ITOHOFI/I‘{CCKI/I € OCHOBbI MOHOT'HM 6pI/I,Z[H oro

76 1
CKpEIIMBaHUS
77 Ananmmzupyrouiee ckpenBanue. Hemomnoe 1
JOMUHUPOBaHUE
JluruOpuHOE CKpEITMBaHUE.
78 [Tpaktuyeckas pabota «M3yueHue 1 05
PE3yIBTATOB TUTHOPUTHOTO CKPEITUBAHMS '
y IPO30(HITBD)
79 Huronoruueckrne 0CHOBBI AUTHOPUIHOTO 1
CKpEIIMBaHUS
80 CuerieHHOE HaclleJ0BaHUE TPU3HAKOB 1
81 XpoMocoMHast TeOpHsl HACIIEICTBEHHOCTH 1
82 I'eneruka mona 1
83 ['enoTum Kak 1en0CcTHASA CUCTEMA 1
84 ['eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHui, )KUBOTHBIX U YEIIOBEKa
85 H3MmeHunBOCTh pU3HAKOB. Bubl 1
W3MEHUYHUBOCTHU
86 MoaudukanroHHas H3MEHYUBOCTb 1
BapuanonHslii psi U BaprualiMoHHas
kpuBas. JlabopaTopHas paborta
87 «MccnenoBanne 3aKOHOMEPHOCTEMN 1 05
MOAU(PUKAIMOHHON N3MEHUYUBOCTH. '
[TocTpoenue BapualmOHHOr O psija U
BApUALIMOHHOM KPUBOI»
88 I'enoTunUUYecKass N3MEHYUBOCTb. 1
KomOuHaTtnBHAst N3MEHYUBOCTD
89 MyTanuroHHas U3MEHYUBOCTb. 1 0.5




[IpakTrueckas padbota «MyTtanuu y
npo30(uiibl (Ha TOTOBBIX
MUKpOIIpenapaTax)»

90

3aKOHOMepHOCTI/I MYTAallMOHHOT' O ITpomecca.
OnHUreHeTKa U SIAT€HOMHUKa

91

I'eneruka uenoseka. [IpakTuueckas pabora
«CocTaBieHHe U aHAJIU3 POJIOCIOBHON»

0.5

92

MeTtoasl MEAUITMHCKON T€HETUKU

93

3HaueHHe MEIULIMHCKON TeHETUKHU B
MpeaAoOTBpAIICHUN U JICUCHUU I'CHECTUICCKUX
3a00JIEBaHUH YeJIOBEKA

94

OCHOBHEIE ITOHSTHUS CCIICKIIUU.
Jlabopatopnas pabora «/3ydueHue copToB
KYJbTYPHBIX PACTEHUH U OPOJ JOMAIIHUX
JKUBOTHBIX»

0.5

95

MeTobl CeICKIIMOHHOM paOOTHI.
JIaGopaTtopHas pabota «/3yueHne MeTo10B
CEJICKIIUU PACTCHUI»

05

96

JlocTrKeHusl CeNeKlIMM pacTeHUu! 1
XKUBOTHBIX. [IpakTHueckas padbota
«IIpuBHUBKa pacTeHUN»

97

COXpaHeHI/Ie, HU3Yy4YCHUC U U CIIOJIb30OBAHHEC
TCHCTHYCCKUX PECYPCOB

98

buorexHosorus kak Hayka U oTpaciib
npou3BojcTBa. [Ipaktuueckas pabora
«3yueHne 06bEKTOB OMOTEXHOIOT UM

0.5

99

OCHOBHBIC HaIllPaBJICHHUS CHHTETHYECKON
OHOJIOrUH




100 XpoMOCOMHas U T€HHAsI HHKEHEPHS 1
101 MenunuHCcKHe OMOTEXHOIOTHU 1
102 PesepBHsblii ypok. [ToBTOpEHuE, 1
000011IeHNE, CUCTEMATH3AIINS 3HAHUI
BIIEE KOJIMYECTBO HACOB I1
OBl © CTBO HACOBIIO 102 135

I[TPOTPAMME




11 KITACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne ara udpossbie
n/n Tema ypoxa Bcero Konrpoakubie | - Ipakruteckue iy%mm :)lﬁ[()bal;OBaTeJIbele
padoThI padoThI pecypesI
1 OpomonuonHas Teopus Y. /lapsuna 1
5 JIBrKy1He Cuibl 3BOJIIOLUU BUIOB 1o Y. 1
HapBuny
3 bopb0a 3a cyiiecTBoBaHMe, ECTECTBEHHBIN 1
U UCKYCCTBEHHBINH 0TOOD
4 DOopMHUPOBAHUE CUHTETUUECKON TEOPUU 1
ABOJIIOIIUU
5 DTarnbl 3BOJIIOIMOHHOIO MpolLecca: 1
MHUKPO3BOJIONHS 1 MAaKPOIBOIIOIIHS
5 [Tonynauusa — sneMeHTapHasi €quHULIA 1
HBOJIIOIIUU
3aKOH reHEeTU4eCcKOro paBHoBecHs JIx.
7 Xapnu, B. Baitn6epra. JlabopaTopHas 1 05
paboTa «BpIsIBI€HME N3MEHYUBOCTU Y '
0co0ell 0IHOro BUAA»
8 DnemeHTapHbIe (PAKTOPHI IBOJIIOIIMHI 1
9 O¢ddexT ocHoBarens. pdekr 1
OyTBLIIOYHOT'O TOPJIBIILIKA
10 Murpaiuu. N30y nonyasiuii: 1
reorpaduueckas, OMOJIOruyecKast
11 EctecTBeHHBIN 0TOOP — HaAMpPaBIISIIOIINI 1
(bakTOop BOITOLIUA




12

[TosoBoit oTOOP

13

[Tprcnoco61eHHOCTh OpraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIUH.
JlabopartopHas pabota «M3yuenue
apoMopd030B U UANOATANITAIIHNA Y
pacTeHU! U )KUBOTHBIX)»

0.5

14

[Tpumeps! mprCIOCOOIEHUN Y OpraHU3MOB:

Mopdonoruyeckue, GPU3N0IOTHUECKHUE,
OMOXMMHYECKHE, TIOBEICHYECKHE.
JlabGopaTopnas pabora «IIpucmocodnenus
OpPraHU3MOB U X OTHOCHUTEIIbHAS
1EeNeCcO00Pa3HOCTHY

0.5

15

Bupn, ero xpurepun u CTpyKkTypa.
JlabopaTopnas pabora «CpaBHEHHE BUIOB
110 MOP(OITOrHuecKOMY KPUTEPUIO»

0.5

16

CrpykTypa Buaa

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

CBs3b MUKPOIBOJIFOIIMU U SITUACMHOJIOTHUH

19

Maxkpossomonus. [Taneonronornuyeckue
METO/IbI U3Y4YEHUS IBOJIIOLUU

20

buoreorpaduueckre MeTobl H3y4eHUS
ABOJIIOIIUU

21

OMOpPHOIOrHYECKHe U CPaBHUTEIIBHO-
MOP(OJTOTUUECKHE METOIBI U3yYCHUS
3BOJIIOIMH

22

MoJieKkyIapHO-T€HETUYECKHE,
OMOXMMUYECKHE U MAaTEMaTHUECKHE




MCTOAbI U3YYCHUS 3BOJOIUHN

23 OO0mme 3aKOHOMEPHOCTH IBOTIOIIUN

24 AnantuBHas paauanus. HepaBHOMEPHOCTb
TEMITOB BOJIIOLIUT

95 HayuHbIe THIIOTE3bI TPOU CXOXKICHHS
JKU3HH Ha 3emie

26 JloHay4HBIEC TPECTABICHUS O 3aPOXKICHUU
KHU3HU

97 OCHOBHBIE 3Tanbl HEOPraHUIECKOM
ABOJIIOLIUU

28 ['unoTe3sl 3apoXKICHUS KU3HU
Hcropusa 3emnn 1 MeTObl €€ U3yUECHUS.

29 JlabopaTopnas pabora «3yueHue u 05
OIMHCAHUE UCKOITAEMbIX OCTATKOB JPEBHHUX '
OpPraHU3MOB»

30 HauanpHble 3Tanbsl OpraHu4ecKon
ABOIIOIIUU

31 OBOMIONUS 3YKapHOT
OCHOBHBIE 3TaIbl SBOJIOIHH

39 pacturenbHOro Mupa. [lpakTaueckas 0
pabora «M3yuenne ocobeHHOCTEN =
CTPOCHHUS PACTEHUN Pa3HBIX OT/AEIIOBY

33 OCHOBHBIE 3TaIbl 3BOJIOIHHN )KHBOTHOTO
MHUpa
DBomonus KUBOTHBIX. [IpakTHueckas

34 paboTta «/3yueHne ocoOCHHOCTEH 0.5
CTPOCHHUS MTO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTtue xu3HU Ha 3emiie 1o Ipam U




nepuoaM

MaccoBsie BbIMUPAHUA — DKOJIOT'MYCCKUEC

36 KPH3HUCHI IPOLLIIOTO

37 CoBpeMEHHBIN 3KOJIOTMYECKUI KPU3HC, Er0
0COOEHHOCTH

38 CoBpeMeHHas CHCTEMa OpPraHUYECKOro
IPOILIOrO

39 OCHOBHBIE CUCTEMATUYECKU € TPYIIIBI
OpraHu3MOB

40 AHTpONOJIOrUsl — HayKa O YEJIOBEKE

41 PasButue npencrasieHuii o
MIPOM CXOKJIEHUU YeI0BeKa
MecTo yenoBeka B cucTeMe
opranuyeckoro mupa. Jlaboparopnas

42 paboTa «/3yuenne ocobeHHOCTEH 0.5
CTPOEHHUS CKelleTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXO0XKICHUEM»

43 JIBryuye cusbl aHTPOIOreHe3a

44 CooTHolieHre OMOJIOTUYECKUX U
COIIMAJILHBIX ()aKTOPOB B aHTPOIIOT €HE3e

45 OCHOBHbIE CTaJUU AaHTPOIIOI'€HE3a

46 [TaneoreHeTnka u maieOreH OMHUKA

47 DBOJIOLMS COBPEMEHHOT'O YEJIOBEKa
Yenoseueckue pacsl. [Ipaktnueckas

48 pabota «M3ydeHne 3K0IOrHIeCKuX 0.5
aJanTalyii 4eaoBeKay

49 MeX a1 CLIUIUIMHAPHBIE METOBI

AHTPOIIOJIOI'MH




50 3apok/1eHHe U pa3BUTHE IKOJIOTUU 1
Metoneb! axosiorun. JlabopatopHas pabora

51 «3yueHne MeTo10B KOJOTNYECKUX 1 0.5
HCCIIEOBAHMIN

59 3Ha4YeHNE IKOJIOTUICCKUX 3HAHUHN JIIS 1
YeoBeKa

53 OKonorudeckue (GpakTopsl 1
Abuotnueckue pakTopbl. CBET Kak

54 sKosiorudeckuit paxrop. Jlabopatopuas 1 05
paboTa «BbIsiBJIEHHE TPUCTOCOOTCHUN '
OpPraHMU3MOB K BIUSHUIO CBETA»
Abuotnueckue pakTopsl. TemmepaTypa
KaK DKOJIOTHYECKHUH (hakTop.

55 JlabopaTtopHas pabora «BrisiBieHue 1 0.5
MPUCIIOCOOICHUH OPraHU3MOB K BIHSHUIO
TEMITEPATyPhD»
Abuotnyeckue hakTopsl. BaaxxHOCTH Kak

56 sKonornyeckuii pakrop. Jlabopatopuas 1 05
paboTa « AHaTOMHYECKHE 0COOEHHOCTH '
pacTeHUi U3 pa3HBIX MECT OOUTaAHUS»

S7 Cpenbl obuTaHusl OpraHU3MOB 1

58 buonornyeckrue puTMsI 1

59 KuzHeHnHble HOpMbI OPraHU3MOB 1

60 buotnueckue pakTopbl 1
3HavyeHre OMOTHYECKUX B3aUMO/ICH CTBUI

61 ISl CYIIIECTBOBAHMSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTHKU 1




nonyJsnuu

OCHOBHEIE TOKa3aTeIN MOy I U

63 YUCIIEHHOCTD, TIJIOTHOCTh, BO3PACTHAS U
MOJIOBAs CTPYKTYpa
OCHOBHBIE ITOKa3aTeJH MOy JISAINN:

64 POXIAEMOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUU

65 OKonoruyeckas CTpyKTypa MOMyJIsuu

66 Jlunamuka nomyJsiuu U e€ perysius

67 KpuBbie pocTa YMCICHHOCTH MOMYJISIIHH.
KpuBbic BEDKUBAHHS
DKoIorn4ecKass HAIIa BUA.

68 JlaGopaTopnas pabora «IIpucmocodneHus 05
CEMSIH PAaCTEHHH K pacCeICHUIO»

69 Bun xak cuctema nomymnsiuit

70 3aKOHOMEPHOCTU TTOBEICHUSI U MUTPAITHii
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi CHCTEMA

73 KpyroBoport BelecTB 1 MOTOK SHEPTUU B
IKOCHCTEME

74 OCHOBHBI€ IMOKA3aTEIN YKOCUCTEMBI

75 DKOJIOTUYECKUE TUPAMUTBI

76 W3meHeHus: COOOIIECTB — CYKIIECCUH

77 IIpupoansie 3KOCHCTEMBI. DKOCHUCTEMBI
03ep U peK. DKOCUCTEMBI MOPEH U OKCAHOB

78 [Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI




TYHADP, JIECOB, CTENEU, IIyCThIHb

79 AHTPOIOr €HHbIE HIKOCHCTEMBI

80 Yp6oskocucremsl. [IpakTuueckas pabota 05
«M3y4yeHue u onucanue ypoo’IKOCHCTEMBI» '
3aKOHOMEpHOCTU (hOpMUPOBAHUS

81 OCHOBHBIX B3aMMOJECHCTBUI OPraHU3MOB B
IKOCHCTEMaX
MexaHu3MBbl BO3JI€UCTBUS 3arpsi3HEHU N

82 pa3HBIX TUIIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, MONYJISALIUOHHOM H
HKOCHCTEMHOM YPOBHSAX

83 buocdepa — obmennanerapras o0omouka
3emim

84 VYuenue B. U. Bepuazackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHMS
ounocdepnr

86 KpyroBoportsl BemecTs u
OMOreOXUMUYECKHE IUKJIIBI

87 3oHanbHOCTH Onochepbl. OCHOBHBIE
OMOMBI CyIITH

88 YcroiunBocTs Ouochepsl

89 DKOJOrUYeCcKUe KPU3UCHI U UX TPUIHHBI

90 BosznelictBre uenoBeka Ha onocdepy

01 AHTpOINOreHHOE BO3/CHCTBHE HA
pPaCTUTEINIbHBIN U dKUBOTHBIA MUDP

92 OxpaHa npuposl

93 OCHOBHBIE MPUHIIAITBI YCTOWYHUBOTO




Pa3BUTHS YEIIOBEYECTBA U IPUPOIBI

PanmonanbHOE IPUPOIONOIb30BAHUE U

94 COXpaHeHue OMOIOTHYECKOTO 1
pa3zHooOpa3us 3eMiu

95 Q§O6MCHHC 1o TeMe «MHUKpPOIBOJIOIUS U 1
e€ pe3yJbTaTh»

96 Oﬂ606H.[€HPI€ 10 TeMe «MaKkpo3BOIIOIUS U 1
e€ pe3yJIbTaThD»

97 O6o00mieHue o teme «IIporcxoxaeHue u 1
Pa3BUTHE )KU3HU HA 3eMIIe»

98 O6061menue no teme «IIpoucxoxnenue 1
YeJI0BEKa — aHTPOITOTCHE3

99 O06o0meHne o TeMe « IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 O6006menune o TeMe «Opranu3Mel U cpena 1
oOuTaHUS»

101 06061HCHIiI'€ 1o TemMe «IKOJIOTUsl BUJIOB U 1
TIOTTY JISIIIA»

102 O606menue o teme «buocdepa — 1
rio0aibHas SKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET






