


MNOACHUTEJIBbHASA 3AIINCKA

[Iporpamma no yueOHomy npeamery "buonorusa" (manee - Ouonorusi) Ha
YpOBHE cpeqiHero obiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oOT 29.12.2012 Ne 273-®3 «0O0 oOpazoBanun B Poccuiickoii
Oeneparun», GI'OC COO, Konmenmuu mnpenogaBaHus yuyeOHOTO IMpeaMera
«buonorus» M OCHOBHBIX MOJOXEHUM (denepanbHON pabodeil MporpaMmbl
BOCITUTAHUSI.

VYyeOubiii penmer «buonorus» yrnyonénnoro ypoBHs usyudenus (10-11
KJIACChl)  SIBJSIETCS  OAHMUM W3  KOMIIOHEHTOB IMpPEAMETHOM  o0sactu
«EctecTBeHHO-HayuHble npeameTsy. CormacHo mnonoxenusm ProC COO
npoduibHble y4eOHbIE NpPEeIMEThl, H3yyaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM audepeHimanuu oOy4eHus: Ha ypOBHE CpeHEro oOIero
o0Opa3oBaHus U TPU3BaHbl O0ECHEUYUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM
oO0lIMM, CpEeIHUM OOIIKUM, CpEAHHM MPOPECCUOHATBHBIM ¢  BBICIIUM
oOpa3zoBaHueM. B To jxe BpeMs KaXIbli U3 3TUX Y4€OHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTHUPOBAaH HA NPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpOoQopUeHTaLUEH
oOydaomuxcs MW CTUMYJIMPOBAaHHEM HWHTEpeca K KOHKPETHOM obiactu
HAyYHOTO 3HAHHWA, CBSI3aHHOTO C OWOJNOrHell, MEeIMIIMHOW, DKOJIOTHEH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yyebnomy npeamety "buonorus" naér npencraBieHue o
e U 3aja4ax M3ydeHus yuyeOHoro mnpeameta «buonorus» Ha yriyOaéHHOM
ypOBHE, onpenenseT o0g3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUpPOBAHHUE IO pa3jieliaM U TeMaM, paclpeeieHHe Mo Kiaccam,
PEKOMEHYeT IMOCJIeI0BaTEeIbHOCTh U3YUYEeHHsI YYEOHOro Marepuana ¢ y4EToM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro mpoliecca,
BO3pAcCTHBIX OCOOCHHOCTEH oOydammuxca. B mnporpamme 1o Ouoioruu
peann3oBaH MPUHILHUI MPEEMCTBEHHOCTH C HM3yYEeHHUEM OHOJOTMM Ha YPOBHE
OCHOBHOTO oOmero oOpa3oBanus, Onaromaps dYemMy MpOCMaTpUBaeTCA
HAIPABJICHHOCTh HA TOCIEAYyIOIIee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI,
HKOJIOTHYECKOTO MBIIUICHHUS, MPEJCTaBICHUN O 30pOBOM 00pa3e *KU3HU, HA
BOCITUTaHHE OEpPEKHOTO OTHOIICHHUS K OKpY)Kalollel NpUpoaHOM cpene. B
nporpaMMme Mo OHOJIOTHUU TaKKe MOKa3aHbl BO3MOKHOCTH Y4eOHOTO MpeameTa
«buonorus» B peanmusamuu TpeboBanuit DPI'OC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METAlpPeJAMETHBIM M TMPEJAMETHBIM pe3yibTaTaM OOydYeHUS U B
(OpMUPOBAaHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENIbHON JEATEIBHOCTH
00y4aroUMXxcs MO OCBOEHHUIO COJEp)KaHUs OMOJIOrM4ecKoro oOpa3oBaHHS Ha
YPOBHE CPEJHETO 00IIero 00pa3oBaHuUs.

VYueOuniii npeamer «buojorus» Ha ypOBHE CpEOHErO  OOIIEro
oOpa3oBaHMs 3aBeplIaeT OWOJIOTMYECKOe 00Opa3oBaHME B  IIKOJE U
OpPUEHTHUPOBAH Ha PACLIUPEHUE U YIIyOleHHe 3HaHUN OO0y4aloImMXCs O KUBOU
IIPUPOJAE, OCHOBAX MOJEKYISPHOM M KIETOYHOM OHMOJOTMH, 3MOpPUOJIOTHHU U
OMONOrMM Pa3BUTHUS, TEHETHKH, CEJIEKIUH, OMOTEXHOJOTHH, IBOJIOIMOHHOTO
YYEHHMSI U 3KOJIOTHH.

N3yuenne yuebHOro mnpenmera «buosiorusi» Ha yriIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO HAa MOJATOTOBKY OOYYarOIIMXCA K MOCIEAYIOIEMY IOJIYYEHHIO
OMONOrMyeckoro o0Opa3oBaHUsI B By3aX W OpraHu3alUsAX CPEIHEro
npodeccuoHanbHOTO0 00pa3oBaHusi. (OCHOBY €ro cojacep)XaHUS COCTaBISET
cuctemMa OMOJIOTrMYECKUX 3HAHUM, MMOIYYeHHBIX MPU U3YYEHHH 00y4aroluMuUcs
COOTBETCTBYIOILIMX CHCTEMAaTHYECKUX pa3leiaoB OWOJOrMM Ha ypOBHE



OCHOBHOro obmiero ooOpasoBanusi, B 10—11 knaccax 3TW 3HaHUSA MOJIYYaIOT
pasButue. Tak, pacliupeHsl U yriryOJIeHbl OMOJIOTMYECKHE 3HAHUS O PACTECHUSX,
KUBOTHBIX,  TrpuOax, OakTepusiX,  OpraHu3Me  4YeJIOBEKa, 00X
3aKOHOMEPHOCTSIX  JKU3HHU, JIONOJHUTEIBHO BKJIIOYEHBI OHOJOTHYECKUE
CBEJICHUS TNPUKIAJHOIO M T[OUCKOBOTO XapakTepa, KOTOpbIE MOXHO
UCIIOJIb30BaTh KaK OPUEHTUPBI IS MOCJIENYIOIIero BblOOpa mpodeccun.
Bo3moxHa Takxke MHTErpamusi OMOJOrMYEeCKUX 3HAHUM C COOTBETCTBYIOLIMMU
3HAHUSMH, TOJYYCHHBIMH OOYYAIOUIUMUCS TPU HU3YYCHUU (HU3UKH, XUMUH,
reorpaduu ¥ MaTeMaTHKHU.

Crpyktypa mporpamMMmbl mo ydeOHOMY mnpeamety "buomorus" oTpaxkaet
CUCTEMHO-YPOBHEBBIM U HBOJIOUMOHHBIA TMOAXOABl K H3YyYEHHIO OHOJIOTHH.
CornacHo MM, HM3Yy4alOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE ISt
’KUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHHU3alllU, SBOJIIOLUN OPTaHMYECKOTr0 MUpa
Ha 3emJie, COXpaHEHUA OMOJIOTMYECKOro pazHooOpasus miaHersl. Tak, B 10
KJacce H3Yy4yaloTCd OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM Ouoyioruw,
AMOPHUOIOTUU U OMOJIOTMM Pa3BUTHSI, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIIOTHH U
CUHTETHYECKOM OMOJOTUHU, aKTyalIH3UPYIOTCS 3HAHHUS OO0y4arouuxcs [0
O0oTaHWKe, 300JI0TMM, aHaToMuu, Gusmomorun uyenoeka. B 11 kiacce
M3YYaroTCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocgepe.

VYyeOubiii npeamer «buonorus» Tpu3BaH 00€CNEUYUTH OCBOCHHUE
oOydJaromuMHcs OHOJIOTMYECKUX TEOpUM U 3aKOHOB, WJACH, MPUHIUIIOB U
NpaBWI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAy4YHOW KapTHUHBI
MUpa, 3HAHUN O CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHU3Ma,
HOMYJISIUHU, OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX TOCTHXKCHHSX,
COBPEMEHHBIX  HCCIIEJOBAaHUSAX B  OHOJOTWMH, TPUKIAAHBIX  aCHEKTax
Ouonornyeckux 3HaHWUW. [Jlnsg  pasBuUTHS M TOAJEpKAHHMS — MHTEpeca
oOydarmommxcs K  OWOJIOTMM  Hapsiy CO  3HAYUTEIbHBIM  00BEMOM
TEOPETUYECKOTO MaTepuaia B COJEP)KaHUHM TMPOrpaMMbl MO  OHOJIOTUU
IPEeyCMOTPEHO 3HAKOMCTBO C HCTOpUEW CTAHOBIICHHS W Pa3BUTHS TOW WU
WHON 00JacTH OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apYOCKHBIX YUEHBIX B
pelieHrne BaXKHEHIITNX OMOJOTUUECKUX M IKOJOTUUECKUX MPOOIeM.

Lens wu3ydenuss ydebHoro mnpeamera «buonorus» Ha yriyOon€éHHOM
ypOBHE — OBJaJeHUE OOyYarONIMMHUCS 3HAHUSAMHU O  CTPYKTYpPHO-
(GYHKIIMOHAIBHOW ~ OpPraHW3allid  JKUBBIX CHCTEM  pPa3HOTO paHra u
NpUOOPETeHNE YMEHUN UCTIONBh30BATh ATU 3HaHMS B (HOPMUPOBAHUU UHTEpECA K
onpenenéHHor o0nacTh TpodecCcHoHaTbHON JIESITEIBPHOCTH, CBSI3aHHOW C
Owonorued, WM K BBHIOOPY Y4eOHOrO 3aBEACHHUS [JIsl TPOJOJDKEHUS
OHMOJIOrMYecKOro 00pa3oBaHus.

JlocTikeHrne 1enu u3ydeHus ydeOHoro mpeamera «buonorusi» Ha
yI1yOJNE€HHOM YpOBHE 00€CIIeUNBACTCS PEIICHUEM CIIEIYIOIIUX 3aau:

OCBOCHHE OOYYaIOMIUMHCS CUCTEMBI OHOJOTHYECKHUX 3HAHWUM: 00
OCHOBHBIX OWOJIOTHYECKUX TEOpUSX, KOHIEMIUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M IpaBWiIaX, COCTABISIOIIMX COBPEMEHHYIO E€CTECTBEHHO-
HAay4YHYI0 KapTHHY MHpa; O CTPOEHHH, MHOIOOOpasMd U OCOOEHHOCTSX
OMOJIOrMYeCKUX cHucTeM (KJIEeTKa, OpPraHu3M, MOMYJSLUs, BHJI, OHOreOleHO3,
ouocepa); O BBIIAIOIMMUXCA OTKPHITUSX U COBPEMEHHBIX HCCIEIOBAHUSIX B
OMOJIOT NN,

O3HAKOMJIEHHE OOYYarOLIMUXCS C METOAaMH IO3HAHMS JKUBOW IPHUPOJBIL:
UCCIIEIOBATEILCKUMU METOJIaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOU U
KJIIETOYHON OuOJIOTuU, SMOPHOJIOTUM U OHOJIOTMM Pa3BUTHUSI, T€HETUKU U
CEeJIEKUMU, OHOTEXHOJOTMH W CHUHTETHYECKON OMOJIOrMu, NaJE€OHTOJOTHH,



AKOJIOTUM); METOJAaMU  CaMOCTOSITEJILHOTO  TPOBEICHUS]  OMOJOTHYECKUX
ucclenoBaHuii B JyiabopaTopur W B Tpupojsie (HaOI0JIeHHE, H3MEpPEHHE,
AKCTIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJICHUE OOYYalOUIMMUCS YMEHHUSIMHU: CAMOCTOSITEIbHO HAaXOJUTh,
aHAJM3UPOBATh M UCIIOIH30BaTh OMOJIOTMYECKYI0 MH(OPMAIIUIO; MOJIb30BaATHCS
OMOJOTMYECKON TEPMUHOJOTHEN U CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXKAY
pa3BuTHEeM OWOJOTUM U COIUATBHO-)KOHOMHUYECKHUMH M SKOJIOTHYECKUMU
npoOJieMaMu 4eJIOBEYECTBA; OIEHUBATH MOCJEACTBUS CBOEH NESATEIBLHOCTH TIO
OTHOIIIEHUIO K OKpPY’KaloIIel MpUpOAHON cpene, COOCTBEHHOMY 370pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX JItOJeH; OOOCHOBBIBaTH U  COOJIIOAATH MEpHI
npoduiakTuku UHGEKITMOHHBIX 3a00JIeBaHMM, TTpaBUiIa MOBEACHUS B MIPUPOJIC
n oOecreyeHUss 0€30IIaCHOCTH  COOCTBEHHOM  JKU3HEACATEIBLHOCTH B
Ype3BBIYAWHBIX  CUTYyallMsIX TPUPOJHOTO U TEXHOTEHHOTO  XapakTepa,;
XapaKTepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBITHS B 00J1aCTH OMOJIOTUH;

pa3BuTHEe Yy  OOy4YarOIIUXCS  MHTCJUICKTyIbHBIX M TBOPYECKUX
CIOCOOHOCTEM B TpOIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU U
COBPEMEHHBIMU HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMHU €10 TTPOOIeMaMH,
METO0JIOTHEH OMOJIOTMYECKOTO UCCIIeIOBAHUS, IPOBEACHUS
OKCTIIEPUMEHTAIBHBIX ~ MCCJICAOBAHUN, PpEIICHHS OWOJIOTHYECKUX  3ajad,
MOJICTUPOBAHUS OMOJIOTHIECKUX 0OBEKTOB M MPOIIECCOB;

BOCITUTAHKE y 00YyYaIOMMXCs IIEHHOCTHOTO OTHOIICHUSI K KUBOM MPUPOJIC
B IIEJIOM U K OTACHbHBIM €€ O0OBEKTaM U SBJICHHUAM; (HOPMUPOBAHUE
9KOJIOTUYECKOM, TEHETUYECKOW TPaMOTHOCTH, OOIINEH KyJIbTyphl MOBEJICHHUS B
IPUPOJIE; MHTETPAIIMU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpereHne Oo0yYaroUMMHUCS KOMIIETEHTHOCTH B  PAaIlMOHAIBHOM
IPUPOJIOIIONIH30BAHUHU (COOJIIOICHUE TIPaBUJI TOBEJIEHUS B TPUPOJE, OXPaHBI
BUJIOB, OKOCHUCTEM, Ouocheprl), COXpaHEHHH COOCTBEHHOTO 3/I0pPOBbS U
3I0POBbSl  OKpYXKalOIIUX  Jojed  (coOmrogeHuss Mep  NpodUIaKTUKU
3a0oneBanuii,  oOecreueHne  O€30MACHOCTH  KU3HENEATEIbHOCTH B
Ype3BhIUAMHBIX CUTYALUAX MPUPOTHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJOTHYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HMU;

CO3JJaHUE YCJIOBHH JJis OCO3HAHHOTO BBIOOpa  OOYYAIOITUMUCS
UHIMBHUTYaJTbHON o0pa3zoBaTeIbHOM TPaeKTOPHH, CIIOCOOCTBYIOIIEH
NOCIIEYIONIEMY MPO(EeCCHOHATEHOMY CaMOONPEIETICHUIO, B COOTBETCTBHH C
WHANBUAYaTbHBIMU UHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OOmiee 4YHMCIO YacoOB, OTBEACHHBIX Ha M3y4YeHHE OHWOJOTUM Ha
yTIIyOJICHHOM YPOBHE CpeJHero ooIiero oopasoanus, cocrapiser 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

OT60p opraHu3anOHHBIX (HOPM, METOJIOB M CPEICTB OOYUYCHUSI OMOJIOTUN
OCYIIECTBIISIETCS ¢ YUETOM CHEIUPUKH €ro COACp)KaHUS U HAIpPaBICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTUYECKOT0 O00pa3oBaHUS B OpraHU3AIUSAX CPETHETrO
po(ecCHOHaTBFHOTO U BRICIIIETO0 00pa30BaHUSI.

OO0s3aTenbHBIM  yCIIOBHEM TPU OOyYEeHHH OWOJOTHMH Ha YIIIYOJIEHHOM
YpOBHE SIBIIACTCS MPOBEACHUE JTA0OPATOPHBIX M MpakThueckux pabdot. Taxke
ydqacTue  OOydyaromuxcsi B BBIIOJHEHUUM  MPOEKTHBIX M y4yeOHO-
HCCIIEIOBATEIBCKUX Pad0T, TEMAaTUKAa KOTOPBIX OMpEAEseTCS Y4YHUTeNeM Ha
OCHOBE MMEIOIINXCS MaTEepPUATbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX
MIPUPOIHBIX YCJIOBHU.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Coneprxkanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouoyioruu. buosiornyeckue HayKu M H3ydaeMble UMU TPOOJIEMBI.
dyHAaMEHTaJbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEHOBAHUS B
OuoJioruu.

3HaueHue OuoOJIOTMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUW KapTuHb mupa. lIpodeccun, cBsizanHbie ¢ Ouojorueit. 3HaueHue
OMOJIOTMM B TPAKTUYECKON JEATebHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
X035MCTBE, MPOMBIILIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrorens, Teodpact, K. Jlunnew, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mengens, B. U. Bepnanckuu, 1. II. ITaBnos, U. N.
MeunukoB, H. W. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, @.
Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJIOTUM C IPYTUMHU Haykamuy», «Cucrtema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKuBble cucTemMbl Kak mpeaMer u3ydeHusi Omosoruu. CBOMCTBA KUBBIX
CUCTEM: EJUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh W YTNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aluu >KUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIH,
TKAHEBbIM,  OPraHW3MEHHBIM,  NOMYJALUOHHO-BUAOBOM,  IKOCHUCTEMHBIN
(buoreonenoTndeckuii), omochepusiii. Ilporeccrl, MPOUCXOAANINE B KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKH >KHUBOro. JKU3Hb Kak (opMa CyIIECTBOBaHUS
marepuu. Hayku, wu3yvarlue >KUBbIE CHCTEMbl Ha pPa3HbIX YPOBHSX
OpraHU3aluu.

N3ydenne xuBbIX cucteM. MeTosl Omosiorndeckoi Hayku. Habmonenue,
U3MEPEHUE, OKCIEPUMEHT, CHUCTeMaTu3auus, MeraaHanu3. [loHstue o
3aBUCHMMOM W HE3aBUCUMOW mNepeMeHHOM. [lmaHupoBaHue >KCHEpUMEHTA.
[TocTanoBka u mpoBepka runore3. Hynesas runotesza. [lonstre BIOOpKU U €€
JIOCTOBEPHOCTh. Pa3dpoc B Omosormdecknx MaHHBIX. OIEHKa JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTAaTOB. [IpUUNHBI HCKaXKEHUSI PE3YIbTATOB 3KCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuer 1 cxembl: «OCHOBHBIE TPU3HAKU KHU3HWY», «buonornueckue
cucteMbl», «CBONCTBA JKUBOM MaTepum», «YPOBHU OpPraHU3allUd KUBOU
npupoib», «CTpoeHue >KMBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszmay, «buoreouenos», «buochepa», «Metoab
W3y4YE€HUS )KUBOU MPUPOIBI».

O6GopynoBanue: jgaboparopHoe  OOOpPYyJOBaHHE I MPOBEIACHUS
HaOJII0ICHUI, I3MEPESHHM, SKCIIEPUMCHTOB.

IIpakTuyeckass padora «lcnonb3oBaHHWE pA3TUYHBIX METOJIOB IIPHU
W3yYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku



Knerka — cTtpykTypHO-QyHKIIMOHANIBHAS e€IUHMIA >XUBOro. HWcropus
oTKpbITUsl KieTku. Paborel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IIBanu, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOXKEHUS COBPEMEHHOMU
KJIETOYHOU TEOpHH.

Metoasl  MOJEKYISIPHOM M KIETOYHOM OWMOJOTUM: MHUKPOCKOMUS,
xpomatorpadus, 31eKTpodopes, METOA MEUEHBIX aTOMOB, TU(dPepeHInaTbHOe
LHEHTPUPYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @UKCUPOBAHHBIX
K1emoK.  ONEKTpOHHass  MUKpockomnus.  Kougokanvnas — mukpockonusi.
Bumanwvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpanumn

IToptpersl: P. I'yk, A. Jleenryk, T. IlIBann, M. llneiinen, P. Bupxos, K.
M. bap.

Tabmuupt u  cxembl: «CBETOBOM  MHUKpPOCKOM»,  «DJIEKTPOHHBIN
MUKpOCKON», «McTopust pa3BUTHSI METOJJOB MUKPOCKOTTHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl pacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

IIpakTnyeckass padora «M3ydeHwe METOJOB KIETOYHOH OHONOTUU
(xpomatorpadus, snekrpodopes, auddepeHnraIbHOE IEHTPUDYTHPOBAHUE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHUYECKHUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOIIEMEHTHI.
Bona n €€ posib Kak pacTBOPHTENS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHHUU
KJIETKH, TEIJIOpEeryJisiiud. MuHepasabHble BEIIECTBA KIETKHU, X OUOIOrudecKas
poJib. PoJIb KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. bHogorudeckue mNOJUMEpPHL. benkw.
AMUHOKUCTOTHBIH  cocTaB  OenkoB. CTpyKTypbl O€IKOBOW  MOJIEKYJIBI.
[lepBuynas cTpykTypa Oenka, menTUAHas CBsI3b. BTopuyHas, TpeTUYHAs,
yeTBepTUYHasA CTPYKTyphl. Jenarypauus. CpoiictBa OenkoB. Kiaccudukanus
0enkoB. bruonornueckue GpyHkimu 0enkoB. [lpuonai.

VYrneBoasl.  MoHOcaxapunpl,  AWCaXapuiabl,  OJIMTOCaXapuiabl U
nonucaxapunpl. OOmUNA TIaH CTpOeHUS U (U3UKO-XUMHUYECKHE CBOWMCTBA
yriaeBoaoB. bruonornueckue pyHKIIUU yrieBOIOB.

Jlunugael.  ['mapodunbsHO-rHapOdOOHBIE  cBoMcTBA.  Krnaccudukamus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, CTepoubl. buomornueckue
¢bynkiuu munuaoB. O6mMe cBOWCTBa OMOIOTMYECKHX MEMOpaH — TEKy4ecTh,
CIIOCOOHOCTh K CaM03aMbIKaHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK 1 PHK. CTpoeHre HyKJIEMHOBBIX KHUCIIOT.
Hyxneotunsr. [Mpuamun kommnementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas crupanb. MecTOHaXOXJICHHEe W OHOJIOTHYCCKHE (DYHKIIUU
JAHK. Buasl PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornyeckue pynkun AT®. BoccTaHOBIICHHBIE TIEPEHOCUNKH, UX (DYHKITUU
B KJIeTke. /[[pyeue wuykneosuompugocpamor (HTD). CexBenupoBanme JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKu, nPpomeoMuKHu.

CtpykTypHas  Owonorusi:  OMOXMMHYECKHME W OMOPU3NUYECKHE
UCCIIEIOBAHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJIEKYII.
Mooenuposanue cmpykmypvl u  QyHKyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepnwiti  Ousaiin  u  opeanuueckuti CcuHmes OUOMOAEKYI U  UX
HEnpUpOOHbIX AHANO0208.

JdemoHcTpanumn



Ioptpersr: JI. Ilommur, JIx. VYorcon, ®. Kpux, M. VYwikunc, P.
Opaunknul, @. Canrep, C. IIpy3unep.

Juarpammel:  «PacnpenenceHue XUMHUYECKUX DJIEMEHTOB B HEXKUBOU
npupoze», «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOIEN.

Tabmuuel u cxemsl: «llepuoguueckas TabiauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyIbl BOJbl», «BellectBa B coctaBe opranu3smMoBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl OenKOBOM MONEKyJbl», «CTpOeHHE MOJEKYI
yriaeBoaoB», «CTpoeHue MoOJIeKynl JunuaoBy, «HykienHoBblE KHUCTOTHIY,
«Ctpoenue monekynsl ATO».

O6opynoBaHue: XuMudeckas 1nocyzia 1 000pyJ10BaHue.

JlabopaTtopHass paGora «OOHapyxeHHMe O€IKOB €  IOMOIIbIO
KayeCTBEHHBIX PEaKLUi».

JlaGoparopnass pabora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJICTKH

Tunsl KJIE€TOK: 3yKapuoTHUeckass W mpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHueckod kieTku. KiierouHass cTeHka OakTtepuil u
apxeii.  OcoOeHHOCTH  CTpOEHUsi  rerepoTpo@HO W aBTOTpPOPHOMU
IPOKAPUOTHYECKUX KIETOK. MecTo U poiib MPOKapUOT B OUOIIEHO3aX.

Ctpoenre ¥ (QYHKIMOHMpPOBAHUE  DYKAPUOTHYECKOW  KJIETKHU.
[Inazmaruueckas MemOpana (masmainiemMma). CTpykTypa M1a3MaTH4ecKon
MeMOpaHbl. TpaHCHOPT BEHIECTB 4Yepe3 IJIa3MAaTUYECKyld MEMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), aKkTUBHBIN (TIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponumiaemocts MmemOpanbl. Paborta
HATPUN-KAJIMEBOTO0 Hacoca. DHIOIMTO3: MUHOLUUTO3, (HaronuTo3. DK3OIHUTO3.
Knerounas crenka. CTpykTypa W (QYHKIIMM KIETOYHOMW CTEHKH DPAaCTEHHIA,

rpu0oB.
[uronnasma. IluTo3zosnbs.  LluTockener.  JIBM)KEHHE  IIUTOIJIA3MBI.
Opranou bt KJIETKH. OnnomeMOpaHHbIE OpTraHOUbI KJIETKH

supomasmarndeckas cetb (I1IC), anmapat ['oab1KH, TU30COMBI, ©X CTPOCHHUE
u (QyHkuuu. B3anMocBs3b 0JHOMEMOpPAaHHBIX OPraHoOMIOB KieTku. CTpoeHue
TPaHyJISPHOTO peTukyiyma. Mexanuzm nanpasnenus 6eaxog ¢ IIIC. Cunrte3
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanysipHbIN)
SHAOIIA3MaTHIECKUil peTukyiayMm. CekpeTopHas QyHKius anmnapata [ onbmxu.
Mooudghukayus benxkos ¢ annapame I onvoocu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpancnopT BemIECTB B KIIETKE. BaKyonaum pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue ~ mumoxonoputi  u  naacmuo.  Cumobuoeenez  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMH MHUTOXOHAPUN U
wiactu. [lepBudyHbie, BTOPUYHBIC U CIOXKHBIC TUIACTUIBI POTOCHHTEZUPYIONTUX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Puramenmol. MukpounaMeHTol. AKmMmuHogvle Mukpoguiamermol. MbIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KaiemoK. MUKpOTpyOOUKH.
Knerounwiit 1nentp. CrpoeHue u JBUKEHUE IKIYTHKOB U PECHHUYEK.
Mukpotpybouku uurtorasmel. llenTpuons. berku, accoyuupoganHvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnvie denxu.



Snpo. Ob6onouKa siapa, XpOMaTHH, KapuoIlja3Ma, sIIPBIIIKA, HX CTPOCHUE
u ¢yHkuuu. AnepHeiii 0eakoBblii MaTpukc. [IpocTpaHCTBEHHOE PaCIOIOKEHHUE
XpOMOCOM B HHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBL. /Jlunamuxa sdepHou 060104Kku 6 mumose. AHoepHuviil
MPAaucnopm.

Knetounsle BikmtoyeHus. CpaBHUTENbHAs XapaKTEPUCTHKA  KIIETOK
AYKapHOT (PacTUTETBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanumn

IToptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Taobmuier U cxembl: «CTpoeHHE dYKAPUOTHYECKOW KICTKM», «CTpoeHue
KUBOTHOW  KJIEeTKH», «CTpoeHHEe pacTUTENbHON KIeTKkn», «CTpoeHune
MUTOXOHAPUNY, «Sapo», «CTpoeHNE MPOKAPHOTHIESCKON KICTKI.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOMpENapaThl pacTUTEIbHBIX,
YKUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KICTOK.

JlaGoparopHass pabGora «l3ydyeHue CTpOEHUS KIETOK pPa3IUYHbIX
OpraHU3MOBY.

IMpakTuyeckas padora «lI3ydeHue CBOWCTB KIETOYHOW MEMOPAHBI».

JlaGopaTopHas padora «lccrnenoBanue riazMonu3a U JEIUIa3Molid3a B
PACTUTEBHBIX KIIETKAX).

IpakTnueckass padora «V3yueHWe JBMKCHHUS  ITUTOILIA3MBI B
PACTUTEITBHBIX KIIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AccUMUIATIAS W JTUCCUMWJIALIMS — JIBE CTOPOHBI MeTaOojm3ma. THuIbl
oOMEHa BEIIECTB: aBTOTPO(PHBIM W TeTepoTpodHBIA. YdacThe KUCIOpoAa B
OOMEHHBIX Tpolieccax. JDHEPreTUYecKoe obOecreueHrue KIETKU: MpeBpalleHue
AT® B oOmeHHbIX mporieccax. DepMEHTaTUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonu3Ma. DepMEeHThI, UX CTPOEHHUE, CBOMCTBA U MEXAHHU3M
nevictBus.  Kodepmentsl. Otinuuss  (QEepMEHTOB OT  HEOPraHUYECKUX
KaTajan3aTopoB. benku-akTUBaTOpPhl H  OCJNKU-MHTUOUTOPHI. 3aBUCHUMOCTD
CKOPOCTH ()epPMEHTATHBHBIX PEAKIIUI OT Pa3IUIHBIX (DAKTOPOB.

[lepBuuHBI CHUHTE3 OpPraHUYECKHX BeEmIECTB B KieTke. DoTocuHTes.
Anoxcueennwlil U okcueenHbvlll pomocunmes y baxmepuil. Ceemocobuparowue
nueMeHmsl U NUSMEeHMbl pPeaKkyuoHHo20 yeHmpa. Poib XIIOpOIIacTOB B
npoiecce porocunre3a. CeroBas u TemHoOBas (a3el. Pomoovixanue, Cz., Ca u
CAM-munvt  ¢pomocunmesa. IlpoagykTuBHOCTH (oTocuHTe3a. Bnmsuue
pa3TUYHBIX (PAKTOPOB HAa CKOPOCTH (POTOCHHTE3a. 3HAUEHHE (OTOCHHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUITUPYIOIINE OAKTEPHH, KelIe300aKTepuH, cepoOaKTeprn, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTel OposkeHHsT U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’POOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AdpoOHBIE OpraHU3MBI. Orarbl HYHEPTEeTHYECKOTO oOMeHa.
[ToagroToBuTenpHbIN  3Tan. [NHKOIW3 — OECKUCIOPOAHOE pacHICINICHUE
[JIFOKO3BI.

buonornueckoe okucCieHNE, WX KJIETOYHOE JbIXaHue. Poib MUTOXOHIpUI
B Iporieccax  OuMOJOrHYecCKOro  OkuciaeHus. Llukaudeckue  peakiiuu.
OxucnurensHoe (dochopumupoBanue. Ouepeus memMOpanno2o 2paoueHma
npomonos. Cuumes ATD: paboma npomonnoti AT@-cunmassei. IlpenmyiiecTa
a’poOHOro myTHh OOMEHa BEIIECTB IMepe]] aHadpoOHbIM. ODPHEKTUBHOCTDH
HEPreTUYEeCKOro OOMeHa.



JdemoHcTpanuun

Ioptpersr: [Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourenbrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuist u  cxembl: «DoTocHHTE3», «DHEPreTUUYECKUl O0OMEHY,
«buocuntes 6enkay», «CtpoeHue hepMeHTay, « XEMOCUHTE3.

O6opynoBaHnue: CBETOBOU MHUKPOCKOTI, o0opyioBaHME TUISt
MIPUTOTOBIICHUS TTIOCTOSHHBIX U BPEMEHHBIX MUKPOITPENAPATOB.

Jlaboparopnass pabGora «l3ydyeHue KaTaqTUTHUUYECKOW AKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpPEe aMHJIa3bl WIIM KaTajlasbl)y.

JlabopaTopnass padora «l3yueHue ¢GepMEHTATUBHOTO PACIICTUICHUS
NEePOKCHUAA BOJIOPO/ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopHas pabora «CpaBHeHHE TIpollecCOB (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneacrBeHHass HH(poOpMAaLMs U peaju3anus e€ B KIeTKe

Peakuuu matpuyHoro cuHte3a. [IpuHUIMN KOMIUIEMEHTapHOCTH B
peakIusax MaTpUYHOTO CHHTe3a. Peanmuzaius HaciiencTBEeHHOW WHQoOpMammu.
I'enetnueckuil Koa, ero cBorcrBa. TpaHckpunius — MarpuuHblii cuHre3 PHK.
[IpyHIUIIBI ~ TPAHCKPUIILIMHU:  KOMIUIEMEHTAPHOCTh, AHTUIAPAIIICIBHOCTD,
acuMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 sykxapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsiuusa u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese
Oenka. YcnoBusi OuocunTeza Oenka. KomupoBanue amuHoOkucior. Poib
pubocoM B OMOCHHTE3€E OelIKa.

CogpemenHvle npedcmasgnenus 0 cmpoenuu 2eHos. Opranuszaius reHomMa y
IPOKApUOT U AyKapuOT. Perynsiuus akTUBHOCTH I'€HOB y MpOKapuoT. ['unoresa
onepoHa (®. XKako6, XK. Mano). MoaexynsapHvie mexanHuzmvl IKCHpeCcCcuu 2eHO8
y aykapuom. Ponv xpomamuua 6 pecyrayuu pabomul 2enog. Perymsius
O0OMEHHBIX MPOIIECCOB B KiIeTKe. KiieTouHbIi romeocTas.

Bupycel — HekneTouHble (OpPMBI KU3HHM U OOJUTaTHBIC TApa3UTHI.
CtpoeHre TPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kusnennviti yuxn JHK-cooepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. ObpamHnas mpancKpunyus, pegepmasd, UHmezpasd.

Bupycubie 3abosneBaHusi dYeloBeKa, JKUBOTHBIX, pactenmit. CIIN/I,
COVID-19, comuanpHble U1 METUIIMHCKHE MTPOOIEMBI.

buoungopmamura: unmeepayus u anaruz 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX  Ouonocuvyeckux oOauuwlx. Hanomexnonoeuu 6 oOuonocuu u
meduyune. Ilpoepammupyemvie  @ynxyuu 6enxos. Cnocobvi docmagku
JIeKapcme.

JdemoHncTpanuun

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKHIA.

Tabmuiel U cxembl: «buocuHTe3 Ocnka», «l'€HETMYECKHH KOI»,
«Bupyce», «baktepuodarm.

IIpakTuueckas padora «Co3aHnre MOJIENIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Krnerounsrit 1muki, ero mepuoabl W perymsmus. Wutepdaza m MHUTO3.
OcobOeHHOCTH TPOIIeCCOB, MpOTeKarmuX B uHTepdase. [lonroroBka KieTku K
nenenuto. IlpecunreTnyeckuii  (MOCTMUTOTUYECKHI), CUHTETUYECKUH U
MMOCTCUHTETUYECKUH (TPEMUTOTUUYECKUI) MEPUO bl MHTEP(DA3BI.

Marpuusnsiii cuare3 JIHK — permukanus. [Ipuanunsr permkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPAIIIEIBbHOCTD.



Mexanusm perunkanuu JJHK. Xpomocombl. Ctpoenue xpoMmocoM. Teaomepsl n

TenoMepasza. XpPOMOCOMHBI HaOOp KJIETKH — KapuoTul. JWUMmouaHbld u
rariouaHbld  HabOpel XpoMocoM. ['omosiornuHbie XpomMocowmbl. [lomoBbie
XpPOMOCOMBI.

Henenne kietku — Muto3. CTagud MUTO3a W MOPOUCXOJAIINE B HUX
npoueccel. Tunel MmuTo3a. Kapuoknnes u nutoknHues3. buosornueckoe 3HaueHue
MHTO34.

Perynsauust MUTOTHYECKOTO 1UKIIA KIETKU. [IporpamMmmupyemasi kiaetouHas
rudesnp — arnomnTo3.

Knerounoe snpo, xpomocoMbl, GyHKIIMOHAJIbHAS T€HOMUKA. Mexanusmwl
npoaugepayuu, ouggepenyuposku, cmapenusn u eubeau kiemox. «l{ugposas
KemKa» — buounH@opmamuyeckue mooeau GyHKYUOHUPpOBAHUsL KIIemKU.

JdemoHcTpanumn

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTpoeHue
xpomocomy, «Pemnmukanus [JHK».

O6GopynoBaHUEe: CBETOBOM MHUKPOCKOMN, MHKpompenapaTthl: «MHUTO3 B
KJIETKaX KOpEIIKa JIyKa.

JlaGopatopHass  paGora  «lM3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTtopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKPOTIpernapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OpraHu3MOB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH  CTpOEHHS M JKU3HENESTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeuw, OJHOKIETOYHbIE TpPHUOBI, OIHOKJIETOYHBIC
BOAOPOCIH, ApyTrue NpoTUcThl. KoJloHManbHbIE OpraHu3MBbl.

B3anMocBs3p 4yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHU, OpraHbl U
cucteMbl opranoB. OpraHu3M Kak eIuHoe nenoe. ['omeocras.

Tkanm pacrenuii. Tumbpl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHas,
MOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTU CTPOEHUS,
GyHKIHN ¥ pacTiofioKeHUs TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEINAIbHAS,
COCIMHUTENbHAS, MbIIeYHAas, HepBHAs. OCOOEHHOCTU CTpOeHUS, (PYHKIHUN U
PacIIONOKEHHS TKaHE B OpraHax *KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHble U IeHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBbl OpPraHOB J>XHMBOTHBIX M 4eJioBeKa. (DYHKIMM OPraHOB M CHCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkenaeTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIii U BHYTpeHHHI ckeneT. CTpoeHHe U
THUIIBI COCIMHEHUS KOCTEM.

JIBrmokeHne  OpraHu3MoB. JIBHJKEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOouHOE, KTYTUKOBOE, pECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTEHUN:
TPONU3Mbl M HACTUU. JIBUKEHME MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIeuHas cucrema. Peduiekc. CkeneTHbIe MBITIIIBI U UX padoTa.

IIutanue opranusmoB. llormomieHne BOABI, YIVIEKUCIOrO Ta3za W
MHHEPAJIBHBIX BEIIECTB pacTeHUsIMU. [InTanue >kMBOTHBIX. BHyTpunonaoctHoe
U BHYTPUKJIETOYHOE THIIeBapeHue. [IuTtaHne NO3BOHOYHBIX KHUBOTHBIX.
Otmenbl  NUIIEBAPUTENBHOrO  TpakTa.  llumeBapuTenbHbIE  KEIE3BI.
[InmeBapurenbHas cucremMa 4eaoBeKa.



JIlpixanue opraHu3MoB. JIpiIxaHue pacTeHud. JlpIxaHWe IKHUBOTHBIX.
Huddysus razoB yepe3 moBepxHOCTh KieTku. KoxkHoe apixanue. JlpixaTeabHas
noBepxHocTh. JKabGepHoe U JE€royHoe abixaHue. JIpIXaHWe MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHass cuUcTeMa 4eloBeKa. MeXaHu3Mm
BEHTWISILIMU JIETKUX Yy NTULl W MICKONUTAIOMMUX. Perynsuus abIXaHwus.
JlpIxaTeabHbIe 00BEMBL.

TpaHCIOPT BEWIECTB Y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUU.
Tpancnopt BemecTB y XUBOTHbIX. KpoBeHOCHas cucrtemMa M €€ OpraHsl.
KpoBeHocHast cucrema NO3BOHOYHBIX KHUBOTHBIX U 4YenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOparieHus. IBOJIIOIUOHHBIC
YCJIOXHEHUSI CTPOEHHSI KPOBEHOCHOW CHCTEMBI ITO3BOHOYHBIX KHWBOTHBIX.
Pabota cepana u eé perymnsusi.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwiaenenue 'y
KUBOTHBIX. CoKpatuTenbHble Bakyosu. Oprasnbl BblaeneHud. DuiabTpanus,
CeKpelusi M O0OpaTHOE€ BcachblBAHHWE KaK MEXaHU3Mbl pabOThl OpPraHOB
BbiJiesieHUsl. CBsI3b  TOJIOCTH TeJla C KPOBEHOCHOM U BBIACIUTEIBHOU
cucremMaMu. BbljieieHne y TO3BOHOYHBIX JKMBOTHBIX W 4esoBeka. [louku.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpazoBaHKEe MOUH Y YEIIOBEKA.

3anuTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M MHUCTHI MPOCTEHUIIUX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. Cpeacrsa nacCUBHOM M XUMUUYECKOM 3alIUThl. DUTOHITUIBI.

3anmTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M MX MPOU3BOJHBIC.
3amura opranusma ot Oonesneil. immynHas cucrema venoBeka. Kinetounslit u
TyMOpaJdbHbIH UMMYHHUTET. BpoXIEHHBIM U TPUOOPETEHHBIN crierudUIecKuii
UMMYHUTET. Teopusi KIOHAIbHO-CceJeKTUBHOTO nmMMyHurteTa (I1. Dpaux, ©. M.
bepner, C. ToneraBa). BocnanutenbHble OTBETHI OpraHu3sMoB. Poiib
BPOXKIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a001€BaHUM.

Paznpaxxumocte W perynsauus |y opraHusMoB. Paznpaxumocts |y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocts U peryisinus y
pactennii. PocToBbIE BelIECTBA U UX 3HAYCHHUE.

HepBuasi cucrema u pediaekTopHasl peryisdius y >XUBOTHbIX. HepBHas
cucteMa M €€ OTAENbl. OJBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTHENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednexc u pediiekropHast gyra. be3yciioBHbIC B YCIOBHBIE Pe(ICKCHI.

['ymopasibHas peryssnus U SHAOKPUHHAsL CUCTEMA )KUBOTHBIX U YEJIOBEKa.
JKene3pl H>HOOKPUHHOM CUCTEMBI W WX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBs3b HEpBHOW M SHIOKPUHHOW cucTteM. [ umotamamo-runodusapHas
cucTeMa.

JdemoHncTpanumn

[Toptper: U. I1. I1aBinos.

Tabnuier u cxembl: «OIHOKIETOYHBIE BOJOPOCTNY, «MHOTOKIETOYHBIC
Bojopociny, «baktepum», «llpocreitmmey, «Opranbl IBETKOBBIX PAaCTCHUI»,
«CucteMbl OpraHoB [O3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», « Tkanu pactenuit», «KopHeBbie cuCTEMBbI», «CTpoeHHE CTEOISN»,
«CTpoeHue JMCTOBOW IIACTUHKWY», « TKaHW KUBOTHBIX», «CKEIEeT yeaoBeKay,
«ITumeBapurenbHas cucrtema», «KpoBeHOCHas cucrema», «J/lpIxarenbHas
cucrtema», «HepBHas cucrema», «Koxa», «Mplmeuynas  cHCTEMay,
«BblienuTenbHas cucteMay, « HAOKPpUHHAST cucTemMa», «CTPOEHHUE MBIIIIIBIY,
«MmmyHutery, «KumedHonosocTHeie», «CxemMa THTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHUCTEMBI NO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE THUIPBI»,



«Ctpoenue mianapun», « BHyTpeHHee CTpoeHHe J0XKIeBOro uepss», «HeppHas
cucreMa pwid», «HepBHas cuctema gsrymku», «HepBHas —cucrtema
npecMbikaronuxcsi», «HepBHas cuctema nTuny», «HepBHas cuctema
MJekonurtarommx», «HepBHasi cuctema denoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl OJHOKIETOUHBIX
OpraHW3MOB, MUKpPOTMpEnaparhl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HAaCEKOMBIX, UTJIOKOXKHUX, )KUBBIE IK3EMIUIIPhl KOMHATHBIX PACTCHHM, repbapun
pacTeHUl pa3HbIX OTAEJOB, BIAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJIJIEKIIUM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJOBEKa,
obopy/ioBaHMe ISl JAEMOHCTpAIlMd TMOYBEHHOTO M BO3AYIIHOTO IHUTaHUS
pacTeHuil, pacuieIUIeHHs] Kpaxmajia U OelIKOB MoJ JAeiicTBUEM (EPMEHTOB,
o0opy/loBaHWE IS JIECMOHCTpPAIIMM OIBITOB MO HW3MEPEHUIO JKU3HEHHOU
E€MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX JIBWIXKCHHUM, MOJETH TOJOBHOTO
MO3Ta pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGopaTopHnas padora «/3ydyeHre opranoB IBETKOBOTO PACTEHUSI.

Tema 10. PazmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopmMbl pa3MHOXKEHHS OPTaHU3MOB: Oecroyioe (BKII0Yasi BEreTaTUBHOE) U
nojioBoe. Buael Oecriooro  pa3MHOXKEHUS: TOYKOBAaHUE, CHOPYJISLHUA,
¢dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pazmuHoxkeHue. [lonoBeie KIeTKU, Win ramersl. Meios. Craauu
menosa. IloBenenune xpomocom B Menose. KpoccuHrosep. buosormueckuit
CMBICJI M€103a U MOJIOBOTO mpolecca. Melo3 U ero MECTO B dKU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzapoaspiiieBoe pa3zButue. ['ameroreHe3 y KuUBOTHBIX. [lomoBbie
xene3pl. OOpa3zoBaHME M pa3BUTHE TMOJOBBIX KiIeToK. CrnepmartoreHe3 u
ooreHe3. CTpoeHue MONOBBIX KIETOK.

OmnogoTBOpeHrne M SMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. CHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHUOIOTHS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopghozene3z — oOHa u3 2nasHvix npoodnem
ambpuonoeuu. Kouyenyus mopgoeenos u moodenu mopgozeneza. Cramuu
AMOpUOTreHe3a KUBOTHBIX (Ha mpuMmepe Jsarymku). JpobGnenue. Tumbl
npoonenus. /lemepmunupoganHoe U HeOepMUHUPOBAHHOe  OpobJieHue.
bracmyna, muner 6a1acmyn. OCOOCHHOCTH JAPOOJICHUS MJIICKOIMHMTAIOUIHX.
3apojpllieBble  JUCTKH (TacTpyisiuus). 3akiajJka OpraHoB W TKaHEW U3
3apOJBIINIEBBIX JIUCTKOB. B3anMHOEe BIMsSHHE YacTeil pa3BUBAIOIIETOCH
3apojpliia (AMOpUOHANIbHAS UHAYKIKS). 3aKIaJKa IIaHa CTPOEHHUS dKUBOTHOIO
KaKk pe3yJbpTaT HEepapXUUYECKUX B3aWUMOJCHMCTBUM T'€HOB. BiusHue Ha
AMOPHUOHATHHOE PA3BUTHE PA3IUYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTamOpronaneHbil nepuon. IIpsmoe u
HempsiMmoe pas3BuTue. PasButme ¢ Meramopdo3oM y OECrMO3BOHOYHBIX W
MMO3BOHOYHBIX >KMBOTHBIX. bHonoruueckoe 3HauY€HUE MPSMOrO0 M HEMPSMOro
pPa3BUTHSA, UX pacpOCTpaHEHUE B npupoie. Tumbl pocta )KUBOTHBIX. DaKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. Crapenue
U CMEpPTh Kak OUOJIOTUYECKUE MPOLECCHI.

Pasmuoxenue u passutue pacrenuil. 'ameroput u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuid. OOpa3zoBaHue CIOp B Mpolecce Meio3sa.
'amerorenes y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX



OpraHu3MoOB. J[BOIfHOE OIIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHMU.

MexaHu3Mbl pETyJsLMU OHTOI€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdemoHcTpanuun

[Toptpersr: C. I'. HaBamun, X. llneman.

Tabmunpl u cxembl: «BereratnBHOe pazMHOXeHUE», «Tumbl OGecrnoynoro
pa3MHOXKEHUD», «Pa3MHOXEHHE XIaMHIOMOHAIb», «Pa3MHOKEHUE HBIIICHBDY,
«PazmMHOXkeHue  ruapel», «Meno3», «XpomocoMbl»,  «l'ameroreHes,
«CTpoeHue SAUIEKIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTAaJIUH OHTOTCHE3A,
«IIpssmoe m Hemnpsmoe pasButue», «Pa3BuTue ManWckoro xyka», «PasButue
capanun», «Pa3Buthe nArymku», «JIBOWHOE OIIOJOTBOPEHUE y ULBETKOBBIX
pactenuit», «CTpoeHHE CEeMSIH OJHOJOJBHBIX W JBYJOJBHBIX PACTECHHII»,
«KV3HEHHBIN 1THUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LMUKI MXay,
«OKV3HEHHBIN UK NAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOII, MUKpOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIENb « MK pa3BUTHUS JISTYIIKN.

JlaGoparopHass pabGora «l3ydyeHue CTpOCHHUSI TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsBIECHHE MPU3HAKOB CXOJACTBAa 3apPOABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabora «CTpOEHHME OpPraHOB Pa3MHOXKEHUS BBICIIUX
pacTeHun».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH W M3MEHYHMBOCTH
OPraHM3MoB

Hctopus craHOBIEHUS M Pa3BUTHS TEHETHKHM Kak Haykud. Paboter I
Menpnens, I'. ne ®pusza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. KombrioBa, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kaprnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TIOHATHUA U CHMBOJIBL. ['OMOJIOTMYHBIE
XpOMOCOMBI, aJIJIEbHBIE T'€HbI, aJbTEPHATUBHbIC NPU3HAKW, JOMHHAHTHBIN U
PEIECCUBHBIN TPHU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAsl JUHUS, THOPHUIBI,
reHotur, (enotun. OCHOBHBIE METOJbl TEHETUKH: THOPUIOIOTHUUECKUM,
IUATOJIOTUYECKUIA, MOJIEKYJISIPHO-TEHETUYECKHUM.

JdeMoHCTpamuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benosepckuit, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodeen-PecoBckmii.

Tabmuiel u cxembl: «MeToAbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTopHass padora «/[po3odmima Kak OOBEKT TEHETHYCCKUX
HCCIIETIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBwiii 3akoH MeHmens — 3aKOH
eauHooOpa3usi rUOpUIOB TMepBOro mnokoJyieHus. [IpaBuwio JTOMHUHUpPOBAHUS.
Bropoii 3akoH MeHnaensa — 3akOH paclieruieHus Nnpu3HakoB. LluTonornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpelMBaHusl. [ Mmore3a 4yucToThl ramer.

AHanmzupyroniee CKpELIUBaHUE. [TIpomMexyTOUHBIN Xapakrep
HaclienoBaHus. Pacuienienrne npu3HakoB IPU HETIOJHOM JIOMUHUPOBAHUU.
JNuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaenss — 3aKoH

HE3aBUCMMOIO  HACJIEIOBaHWsS  NOPU3HAKOB.  LluTonmormyeckue  OCHOBBI
JUTUOPUIHOTO CKPEUIUBAHMSL.



CuemnieHHoe  HacienoBaHue  npusHakoB. PabGotet  T. Moprana.
CuenneHHoe HacIEJOBAHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIYy T'€HaMH.
XpOoMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH.

I'enetuka nosa. XpoOMOCOMHBIN MEXAHU3M ONPENEICHUS NT0JIa. AyTOCOMBI
A TIOJIOBBIE  XPOMOCOMBI. ['OMOraMe€THbIM Y  TE€TEPOTraMeTHBIA  TOJL.
['eneTnueckas CTpyKTypa IIOJOBBIX XpoMocoM. HacnemoBaHue mNpHU3HAKOB,
CLICIIJICHHBIX C IIOJIOM.

['enotunn kak wnenoctHas cucrema. llmernoTrponuss — MHOKECTBEHHOE
nerictBue reHa. MHOXKECTBEHHBINM aienau3M. B3aunMmojaelncTBue HeallleJIbHBIX
reHoB. KommiementapHocts. Onucras. [lonmumepusi.

['eHeTnUeCKUil KOHTPOJIb Pa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKA, a
TakKe (PU3HOJOTHUECKUX MPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (DYHKIIHM.
I'eneTnueckne MeEXaHU3MBI CHMOMOICHE3a, MEXaHHU3MBl B3aMMOJICHCTBHS

«XO3MH — TMapa3suT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdecKue acreKThl
KOHTPOJISI U U3MEHEHHUs HaCJIeICTBEHHOM HH(QOpPMAILIUU B TOKOJIEHUAX KIIETOK U
OpraHU3MOB.

JdemoHcTpanumn

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

Tabnmuupsr m cxembl: «llepBblil U BTOpOi 3akoHbl Menpaens», «Tperuit
3akoH  Mengens»,  «AHanm3upyloumiee — ckpemuBaHue»,  «Henomnnoe
TOMHUHHpOBaHUE», «CIIeIIEHHOe HAacleIOBaHWE NPU3HAKOB Y APO30(UIIBDY,
«l'enetuxka mnoma», «Kapuorun yenoBeka», «Kapuotun apo30Quiib,
«Kapunotun nrTump», «MHOXKECTBEHHBIN —aenusm», «BzaumonencrBue
TE€HOBY.

O6opynoBanue: MoOeNb [JIsi JAEMOHCTpAIlMM 3aKOHOB €IMHO0Opa3us
ruOpUOB TIEPBOTO TMOKOJICHHWS W paCHICTUICHUS NPU3HAKOB, MOJENb IS
JEMOHCTPAallMd 3aKOHA HE3aBUCHMOI'O HACJIEAOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpPALMU CLEIJICHHOIO HACJIEIOBaHUs IIPU3HAKOB, CBETOBOM MMUKPOCKOI,
MUKpomnpemnapart: «Jpo3odumnay.

IIpakTuyeckass padora «M3ydeHwe pe3ylbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IlpakTuyeckass padora «l3yueHue pe3yabTaToB JIUTHOPUIHOTO
CKpEIIUBaHUS Yy APO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeasl npu GopmMupoBaHUU (EHOTHIIA.
N3menunBoCcTh npu3HAKoB. KaueCcTBEHHbIE M KOJWYECTBEHHBIE IIPU3HAKHU.
Buapl ”3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJICICTBEHHAS.

MopaundukannonHass HM3MEHYHBOCTh. Ponb cpensl B (OpPMHUpPOBAHUU
MOAU(PUKAITUOHHOM U3MEHYUBOCTH. Hopma peakuuu IpU3HAKa.
Bapuaumonnsiii psng u BapuauuonHas kpupasi (B. Horanncen). CpoiicTBa
MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

I'enoTunnueckas NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNUYECKOU
W3MEHYMBOCTH. BHABI TEHOTHIIMYECKOM W3MEHYHMBOCTH. KOMOWHATHBHAA,
MYTallMOHHAS.

KomOuHaTHBHasT M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. PoOJIb KOMOWHATUBHON W3MEHUYMBOCTH B
CO3JIaHUY TEHETUYECKOT0 pa3HoOOpa3us B Mpejiesiax OqHOTO BUIA.

MyTanoHHas U3MEHYMBOCTh. BHabl MyTamui: reéHHble, XPOMOCOMHBIE,
reHomHble. CHOHTaHHBIE W WHIAYUHPOBAHHBIC MyTaluu. SnepHbie U
nuTorIaZMaTuueckue Myrtanud. (ComMaTuyeckhue U TI0JIOBbIE  MYTAallWH.
[TprymHBI BOBHUKHOBEHUSI MyTalluid. MyTareHsl U WX BIWSHUE HA OPraHU3MBL.



3aKOHOMEPHOCTM MYTAallMOHHOTO MpOLEcca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacneacTBeHHou namMeHunBocty (H.W. BaBuos). BuesnepHast "3BMeHUMBOCTD U
HACJIEACTBEHHOCTb.

Onucenemuxa u INUCEHOMUKA, POIb INUSEHEMUYECKUX (DaKmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdemoHcTpanumn

IToptpertsl: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumplt u  cxembl: «Buabsl usMmeHuuBOCTHY», «MoaudukanroHHas

U3MEHYUBOCTHY, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopenuey, «l'eHernueckue 3abojeBaHusl  4YelloBeKay, «Buabl
MYyTaL».

O6opynoBaHue: )KUBBIC U TepOApHBIC PK3EMILUIAPHI KOMHATHBIX PACTCHUH,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(GUKAIITMOHHON HW3MEHUUBOCTH. [locTpoeHue BapuallMOHHOTO psia U
BApUAIMOHHOW KPUBOW».

IIpakTuueckass padora «Mytanuu y Jnpo3oduibl (Ha TOTOBBIX
MUKpOTpenapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

KapuoTtun yenoreka. MexayHapoiHasi mporpaMma HCCIEJ0BaHUSI TeHOMA
yejgoBeka. MeTonbl HM3y4YeHUsS TEHETUKU 4YEJIOBEKAa: T'E€HEAJOTHYECKUM,
OJIM3HELOBBIN, IIMTOT€HETHYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUH. CoBpemMeHHOE OnpeeeHNe re€HOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C TOMOIIIBIO
[1I1P-anamu3a. HacneacTBeHHble  3a0ojeBaHMs  4ejloBeka. I GHHBIE U

XPOMOCOMHBIC Oose3Hu YCJIOBCKA. bone3nu C H&CHGI[CTBGHHOI\/JI
MpeaApacCIiOIOKCHHOCTBIO. 3HayeHHue MG,IIHHHHCKOﬁ T'CHCTUKHU B
mpeaoTBpalliCHU U JICHCHUUN I'CHCTHUYCCKHUX 3a00JI€BaHMI YEJIOBEKA. MCI[I/IKO-
T'CHCTHUYCCKOC KOHCYJIbTUPOBAHHUC. CTBOJIOBBIE KJIICTKH. [lonsitue

«TEHETUYECKOTO Tpy3a». OITHYECKHE AaCMeKThl HCCIEIOBaHUNW B 00yacTu
pPEOAKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre ¢GakTOpbl TMOBHIIICHHOW YYBCTBUTEIBHOCTH YENIOBEKAa K
¢uznueckoMy M XMMHUYECKOMY  3arpsi3HEHHIO  OKpY)KAlollel  Cpenbl.
I'eneTnyeckast mpeapacnoa0KeHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JdeMoHCTpamuu

Tabmump! 1 cxembl: «KapruoTur denoBekay, «MeToIbl N3yUYeHHS TEHETUKHU
qenoBekay, « eHeTndyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cestekuusi opraHu3sMoB

JlomecTukamusi U celeKuus. 3apoKJICHHE CEJeKUUH W JOMECTUKALMU.
VYuyenue H. W. BaBunoBa o lLleHTpax MNpOUCXOXKIAEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHui. POoJp celekunu B CO31aHUN COPTOB PACTEHUM U IOPOJ
#®UBOTHbIX. CopT, MOpojaa, IUTaMM. 3aKOH TOMOJIOTHUYECKUX pAJIOB B
HaciaeAacTBeHHOM wm3MeHumBocth H. WM. BaBmioBa, ero 3HadyeHue i
CEJIEKIIMOHHON padoTHhl.

Mertoasl cenekuMOHHOW paboThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIM U
WHIWBUYaJbHBIM.  OJTambl  KOMOWMHAIIMOHHOM  ceneknuu.  VcmbeiTaHue
MPOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTHITY C TIOMOIIBIO OICHKH
(deHoTHUIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momotibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguanmoHHBIl YW XHUMHWYECKMHW MYTareHe3 Kak HWCTOYHHUK MYTalud y



KyJbTYpHBIX (pOpM Opranu3MoB. Mcmonb30BaHHE T€HOMHOTO PEIaKTUPOBAHUS
1 MeToa0B pekomOuHaHTHBIX JIHK 115 mosyyeHus ucxoaHOro matepuania ajis
CEJIEKIIMH.

[Tonyuenue MOJUTLIOUIOB. BuayrpuBunoBas rudpuIn3aIus.
brnuskopoacTBeHHOE — CKpeluMBaHue, WM UHOpuaAWHT. HepojcTBeHHOE
CKpelllMBaHue, WIK ayTOpuauHT. ['eTrepo3uc u ero npuyuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuauzanus. llpeononenue decronus
MEXBHUJIOBBIX THOPUIOB. JOCTHMIXKEHUSI CENEeKIMU PACTCHUH U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHuEe U U3YyYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX poAWYEH ISl CO3JaHUs HOBBIX COPTOB W THOPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIbBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHeMUYECKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIOBBIX
HCUBOMHBIX 8 YEAX YIYYULeHUS CYUeCmBYIoOWuUx U CO30aHusi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HYUCIe C HPUMEHEHUEeM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008aHUL, NePed0sbliX udel U NepCneKmMuUGHbIX MeXHON0UU.

JdemoHcTpanumn

IToptpersr: H. Y. Basunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmumer u  cxembl: «lleHTpBI TPOUCXOXKIECHUSI W MHOT00Opa3us
KyJbTYPHBIX PacTEHHI», «3aKOH TOMOJIOTUYECKHUX PSIJ0B B HACJIEIACTBEHHOM
U3MEHYMBOCTHY», «Metoasl cenekmun», «OtrnanéHHas TUOPUAM3ALIUSIY,
«MyTtarenes».

JlabopaTopHas pabora «l3yueHHe COpPTOB KyJIbTYPHBIX pPACTEHUH U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

IKekypceusi «OCHOBHBIE METOIBI M JOCTHXKEHUSI CEJIEKUUU PACTEHUN H
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIUIO, wieMeHHyro  depwmy,
COpPTOMCTIBITATEBHBIM YYacCTOK, B TEIUIMYHOE XO3AWMCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUsA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBbIE M TKAHEBBIC
KyJIbTYpbl, = MHKpPOOPraHWU3MbI, = HUX  XapaKTEpPUCTUKA. TpaaulmoHHAas
OMOTEXHONOTHA: XJIeOONeYeHUe, TMOMyYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAENHE. MukpoOuonornueckuii cunre3. OOBEKTHl MHKPOOHMOIOTHMYECKHUX
TexHojorui. [Ipon3BoacTBO O€Ka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TeXHOJOTMH M MHCTPYMEHTOB II€JEHAINPABICHHOIO U3MEHEHUS
U KOHCTPYUPOBAaHHMS TE€HOMOB C LEJIbI0 IMOJYYEHHUS] OpPraHUu3MOB MU UX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETHYECKUE
My TH.

Knerounas nnxxenepus. MeTonsl KyJbTypbl KJIIETOK U TKAHEH PACTEHUU U
KUBOTHBIX. KpuoOGanku. ComaTtudeckas rUOpUIAM3AIMS W COMATUYECKUU
smOpuorene3. Mcmonp3oBaHue rarionioB B CENEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOJTUKTOHANIbHBIX anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIUsT ~ SWIIEKIETOK W KJIOHHUPOBAaHWE  KUBOTHBIX.  MeTop
TPaHCIUIAHTALUU SJIEP KIETOK. TexHonocuu 0300posnenus, KyibmusuposaHus u
MUKDOKAOHANbHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi M Te€HHasg HHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa M
koHcTpyupoBanue  pexomOuHanTHbiXx  JHK.  Cozdanue  mpamnceennwix



opecanu3zmos. JIOCTMKEHUS W IIEePCIEKTUBBI XPOMOCOMHOW U TI'€HHOU
MHXEHEPHUH. DKOJIOTMYECKUE U ITUYECKHE MPOOJIEMbl TEHHON MHKEHEPUH.

Menuuunckue OuorexHonoruu. lIloctreHomHas nudpoBas MeAUIMHA.
[MI[P-nuarnoctrka. MeTabOJIOMHBI aHaAIW3, TEHOLICHTPUUECKUN aHaIu3
[IpOTEOMAa YeJIOBEKa I OLICHKU COCTOSIHUSA €ro 340poBbs. Mcnosb3oBaHue
CTBOJIOBbIX KJeTOK. TapretHas Ttepanus paka. 3D-OuomnxeHepus s
pa3paboTKu (yHIaMEHTAJbHBIX OCHOB MEAUIMHCKUX TEXHOJIOTMH, CO3AaHUs
KOMIIJIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OMONMPUHTUHTA U
ckaddonauHra s peleHus 3a1a4d NepcoHaIn3uPOBAaHHON METULIMHBI.

Coznianre BEKTOPHBIX BaKIMH C LENbI0 00ecrieueHns] KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, ycraHoBieHne MOJEKYISIPHBIX MEXaHU3MOB
¢ynxumonuposanust PHK-cogepkamux  BUpYyCOB, BBI3BIBAIOIIUX  0CO00
OIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabmuupt wu  cxembl:  «Vcmonap30oBaHME ~ MHUKPOOPraHU3MOB B
IPOMBILIJIEHHOM  NpPOU3BOACTBE», «KierouHas wuHxkeHepus», «l'eHHas
UHKEHEPUSD.

JlaGoparopHas padora «l3ydyeHne o0bEKTOB OMOTEXHOIOTUI.

IIpakTHyeckas padora «llonyueHre MOITOYHOKHUCIBIX IPOLYKTOB.

Jkckypeusi «bHOTEXHONOTMS — BaKHEWIAs MTPOU3BOJUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOIOIMYECKOE IPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkxaenne U pa3BuTHE 3BOJILHMOHHBIX NMPEACTABJICHUN B
Oomosioruu

OpomonmonHas teopuss Y. JapBuHa. IlpeAnochlIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas JaedaresbHocTh Y. [[apBuHa.

JBuwxymue cwibl 9Bomouuu BugoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb PAa3MHOXEHHS OPraHU3MOB, HACIIEICTBEHHAs W3MEHYUBOCTb,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTeTnueckoit teopuu s3Bommoruu (CTD). HelirpanbHas
Teopuss dBomtonuu. COBpEMEHHasl HSBOJIIOIMOHHAs Ouosorus. 3HadYeHUE
HBOJIIOIMOHHONW Teopur B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOUW KapTHHbI
MUpa.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. Hapsun, C. C. YetBepukos, . 1. IlImansraysen, Jx. Xonaeis, /.
K. benses.

Tabmuuer n cxembl: «Cuctema sxuBoil mpupoasl (mo K. Jlunuerwo)y,
«Jlectouna xuBbBIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUPOBAHUS
MPUCTIOCOOJICHN y pacTeHu W >KuBOTHBIX (o Jlamapky)», «Kapra-cxema
Mapumpyra nyremectsus Y. Jlapsuna», «Haxomxkm Y. [lapBuna», «Dopmbl
O60oprOBI 32  cymiectBoBaHue», «llopombr romyOei», «MHorooOpasue
KyJIbTypHBIX (GopM KamycTbl», «l[lopoabl AoMamHUX >KUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Jlapsuny)», «Cxema COOTHOIIEHUS
JBIKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE IMOJOKEHHUSI CUHTETUYECKON TEOpHUU
ABOJIOLIMI.

Tema 2. MUKPO3BOJIIOLMSA U €€ pe3yJIbTaThl

[Monynsimuss Kak »3ieMeHTapHas eauHuna H3Boonuu. CoBpeMEHHBIE
METOJ[bl OIIEHKH TE€HETHYECKOro pa3HOooOpa3us M CTPYKTYpPbl MOIYJISIIHM.



N3menenne reHodOHAA MOMYISUMUM Kak dJIEMEHTapHOE SBOJIOLIUOHHOE
sBJIeHUE. 3aKOH reHeTndeckoro pasHoBecus JIx. Xapnu, B. BaiinOepra.

DOneMeHTapHble (aKTOpbl (ABMXKYIIUE CHUJIbI) ABOJIONHUHA. MyTallmOHHBIN
npouecc. KomOuHaTuBHas u3MEHYMBOCTh. [Jlpeil) reHoB — ciydaiiHble
HEHANpABJIICHHBIE W3MEHEHMsI 4YacTOT ajieled B mnonyssiuax. Oddekr
ocHoBarensl. Ippexm Oymouinounozo eopaviuka. CHUNCEHUE 2eHemU4ecKo2o
pasnooopasus: npudunsl u cieocmsus. Ilpossnenue sghghexma opetigpa cenos 6
oonbwiux u  maneix nonyaayusax. Murpauun. M3onsuus  nomyJsLMAnA:
reorpadudeckas (MpoOCTpaHCTBEHHAs ), OMoJIorHuecKas (pernpoayKTUBHAS).

EctecTBeHHBIil 0TOOp — Hampapisiomui (¢akrop 3BodOUUUA. DOpMBI
€CTEeCTBEHHOT0 O0TOOpa: JBIKYIIMM, CTaOWIM3UPYIOIIUNA, pa3pbIBAIOIIUAN
(nu3pynTuBHbIi). [lonoBoit 0T60p. BO3HUKHOBEHHE U 3BOMIOIUS COLMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IprcnocOONIEeHHOCTh OPraHu3MOB KaK pe3yibTaT MHUKPOIBOJIOLMH.
Bo3nukHOBeHHE  TPUCIIOCOOJIGHHI Yy  OopraHu3MoB. Apomopdo3bl U
U0 anTaIuu. [Tpumepsr MIPUCIIOCOOICHU I y OpraHU3MOB:
Mopdororndyeckue, (GU3MOIOTMYECKHE, OHOXMMHUYECKHE, TOBEJICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumgooOpazoBaHue Kak pe3yabTat
MUKpOdBOJONNHU. M3omsuust — kitoueBor ¢gakrtop BugooOpazoBanus. [lytu u
CriocoObI BUJI000pa30BaHUS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJMIUIOMAN3ALINS,
rubpuan3anus). J[muTeasHOCTh YBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mMbl GOpMHUPOBAHUSL OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponbp »BomoIMOHHONW OWONOTMM B pa3palOTKE Hay4YHBIX METO/OB
coxpaHeHus: 6nopa3zHo0Opa3usi. MUKPOIBOIIONUS U KOIBOJIOIMS Mapa3uToB U
uX Xo3sieB. MexaHuzMbl (OPMUPOBAHUSL YCTOMYMBOCTH K AHTUOMOTHKAM W
criocoObl OOPHOBI C HEM.

JdeMoHCcTpamuun

[Toptpetsl: C. C. YeTBepukos, 3. Malip.

Tabmumel 1 cxembl: «MyTallMOHHAsT M3MEHYMBOCThY, «llomynsumronHas
CTpyKTypa Buma», «Cxema TIposBICHHS 3aKkoHa Xapau—BainOepray,
«/IBMKyIllMEe CHUJIBI HBONIOLMHNY, «JKOJOTMYECKass W3O0JSALMS MOMYISUUN
ceBaHCKOHN (openm», «I eorpaduyeckas U30JAIUS JTUCTBCHHUIIBI CHOUPCKON H
JUCTBEHHUIIbI 1aypcKoi», «llomynsiroHHbIE BOJIHBI YMCIEHHOCTH XUIIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTECTBEHHOro oTOopay, «Dopmbl GopbOBI 3a
cyliecTBoBaHuey», «MHaycTpuanbHbld MenaHu3M», <« KUBBIE HCKOIIaeMBbIE»,
«ITokpoBuTenbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromias okpacka
KUBOTHBIX»,  «Dusmonornueckue  agantanum»,  «lIpucrnocobGreHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-IBOMHUKN,
«Ctpyktypa BHma B mpuponue»,  «CmocoObl  BHI000pa30BaHUS»,
«["eorpaduyeckoe BUI000pa30BaHue TPEX BHJIOB JAHJBIIICI,
«IKOJOTMYECKOEe BUI000pA30BaHUE BUJIOB CUHUID, «IloNUIIIONIbI pacTeHUII,
«KamnycTHO-peieUHbI THOPUIY.

O6opynoBanue: TepOapuy pacTeHHH, KOJUICKIIMM HACEKOMBIX, dydela
NTULl U 3BEpel C MpUMEpPAMHU PaA3JIMYHBIX MPUCHOCOOIEHUHN, dyyena NTULl U
3BEpeil pa3HbIX BUJIOB, TepOapuu pacTeHUN OJU3KUX BUJIIOB, 0OPA30BaBLIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass paGora «BbisiBIeHHE M3MEHUMBOCTH Yy OCOO€H OJHOTO
BUJIAY.



JlabopaTtopnas padora «lIpucnocoOneHuss OpraHusmMoB M  UX
OTHOCHUTENbHAS LIEJIECO00PA3ZHOCTDY.

JlabopaTtopnas padora «CpaBHeHHE BHJIOB MO MOP(}OIOTHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boaonus U €€ pe3yJbTaThl

Meronpl u3ydeHHs MAaKpOAIBOJIOLMU. [lalieOHTOIOrMYECKUE METOMBI
u3ydeHus: sBoiouuu. Ilepexognsie (opMbl U (PUIOTEHETHUYECKUE PSJIbI
OpraHU3MOB.

buoreorpaguueckue mMeroasl uzyueHus sBomonuu. CpaBHEeHHE (QIOpHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiau. Bunbl-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OJOTUYECKUE  METObI
U3YYEHUs DBOJIIOLUMH. ['€HETMUECKHE MEXAHU3MBbl JBOJIIOIMHA OHTOrEHE3a U
NOSIBJIEHNS JBOJIIOIMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE W AHAJIOTUYHBIC
opranbl. PyauMeHTapHble Oopranbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  M3YyYEHHS  SBOJIOLHUU.
['omonoruunsie reHbl. COBpeMEHHbIE METObI MOCTPOCHUS (PUIOre€HETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U YBOIIOLIHS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYuULl. HeobOpatumocTs HBOJIIOIUH. AnantuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB YBOJIIOIUH.
JdemoHcTpanumn
[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. [ 'ekkenb.
Tabmuuel U CXEMBbI: «DuUIOreHeTUYeCKU  psx  JIOMIaan»,

«Apxeonrtepukcy, «3Bepo3yobie siepb», «Creromedans», «Punnoduts,
«CemeHHBIE TMANOPOTHUKWY», «buoreorpaguueckue 30HBI 3emin», «/peitd
KOHTHHEHTOBY», «Penuktb», «HauanpHble cTaauu 3MOPUOHANBHOTO Pa3BUTHUS
NO3BOHOYHBIX JKMBOTHBIX», «l'OMOJOTMYHBIE M aHAJIOTUYHBIE OPTaHbI»,
«PynumeHTel», «ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpHl  dYeloBEKa W
muMnan3e», «[JaBHbIe HampaBlIeHUs 3BOJONHNY, «OO0IIHe 3aKOHOMEPHOCTH
SBOIOLIMM.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, pYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

Hayunble rumote3pl mpoucXokAeHUsi *KU3HU Ha 3emse. AOHOreHes u
nancnepmusi.  JloHayuHble — TPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeanmonusM). ['unmore3a MNOCTOSIHHOTO CaMO3apOXIEHUS KU3HHM U €€
onpoBepxkenne omnbitTamu  D. Pemm, JI. Cnamrannanm, JI. ITlacrtepa.
[TpoucxoxieHre KU3HU U aCTPOOUOIIOTHSI.

OcHOBHbIE  »Tambl  HeOpraHuyeckod  sBomouuu.  [lmaHerapHas
(reosioruyeckasi) 3BOJIONHUA. XUMUUYECKass HSBOJIONMS. AOWOTCHHBIM CHUHTE3
opraHuyeckux BemlecTB U3 Heopranumdeckux. OmeiT C. Mumnepa u I'. FOpu.
O6pazoBanue mnoauMepoB u3 MoHomepoB. KoanepBathHas rumore3a A. U.
Onapuna, runore3a mnepBuuHoro OynboHa Jk. XonjgeiHa, reHeTuyeckas
runote3a . Ménnepa. Pubo3umbr (T. YUek) u rumoreza «vmupa PHK» V.
I'unbGepra. ®opmupoBaHue MeMOpPaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnm m Metonpl €€ uzydeHus. Vckomaemble OpraHUYECKHE
octatku. ['eoxponosioruss u e€ MeroAsl. OTHOcHUTENbHAsT W aOCOJIIOTHAas
reoXpoHoJIOTHs. ['e0XpOHOIOrUYecKas 1IKaia: 30HbI, 3pbl, IEPUOIbI, FSTTOXH.



HavanpHble 3Tambl OpraHMyecKoOd HBOJIOLUU. [loABIEHME U IBOMIOLMUA
MEPBBIX KJIETOK. DBOMIONMS MeTa0oan3Ma. BOZHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHBbIE MUKPOOHBIE OHOIUIEHKM KakK aHajor TMEpBBIX Ha 3emiie
cooOmectB. CTpoMaTonuThl. [IpoKapuoOThl U 3YKapHUOTHI.

[Ipoucxoxnenue AYKapHoT (cumOuorenes). DBOJIIOLMOHHOE
MPOUCXOXKAECHUE BUPYCOB. [IpOMCXOXKI€HME MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX T'PYII MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl SBOJIOIUHU BBICIINX pacTeHUudl. OCHOBHBIE apoMOP(O3BbI
pacreHuil. Bpixon pacrenuii Ha cymy. llosBieHue CHopoBBIX pacTeHUN U
3aBoeBaHMe uMHU cymu. CemeHHble pacTeHus. [IponcxoxaeHHe IBETKOBBIX
pacTeHU.

OcCHOBHBIE ATallbl BOJIIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIGHUE COBPEMEHHBIX
tunoB. IlepBeie  XOpaoBble KUBOTHbIC. JKu3HB B BOAE. OBOJIOLMS
no3BoHOuUHbIX. [Ipoucxoxaenne ampubuit u pentuwiuid. [Ipoucxoxnenue
MJIEKONUTaromuMXx u nrtuill. [lpuHnun kimrodeBoro apomopdosa. OcBoeHue
0ECI03BOHOYHBIMU U TTO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emile MO 3paM U NEPHOJAM: apxeil, MpoTepo30il,
najeo3oM, Me3030M, KaiHo30M. OOmas xapakTepucThKa KiIuMmaTra u
reoJIoruueckux mpoueccoB. [losiBIeHne M paciBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCIOBUS U BIMSHUAE HAa Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBbie BEIMUPAHUSI — HKOJIOTHYECKHE KPHU3UCHI TTpouuioro. [IpuduHel
U CJEACTBHUS MAcCOBBIX BbIMUpaHU. COBPEMEHHBIA SKOJOTMUYECKUN KPU3MC,
ero ocooennoctu. [IpoGiema coxpaneHus 6nopazHoodpas3ust Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHnueckoro Mupa. [IpuHIUIbI KIaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: @. Peau, JI. Cnamnannanu, JI. Tlactep, . 1. Meunukos, A.
N. Onapun, [Ix. Xongeiin, I'. Mémnep, C. Mumiep, I'. IOpu.

Tabmumpe! u cxemsl: «Cxema onbiTa @. Penny», «Cxema onbita JI. IlacTepa
0 U3YYEHUIO CaMO3apoXIeHus Xu3Hu», «Cxema ombita C. Mwmiepa, I
HOpu», «3JT1anbl HEOPraHMYECKON 3BOTIOLUNY, «['€0OXpOHOIIOrMYecKas MiKanay,
«HauvanpHpie dTambl OpraHuyeckod HBomoIuu», «Cxema oOpa3oBaHUs
yKapuoT myTéM cumOuoreHesa», «Cucrema >XKUBOM Tpupoabl», «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuit», «PuHHOPUTHY, «OIHOKIETOYHBIC
BOJIOpociny, «MHOTOKJIETOUHBIE BoOAOpoCHW», «Mxu», «llamopoTHUKNY,
«l'onocemenHble pacTeHUus», «Opranbl IBETKOBBIX pacTeHHi», «Cxema
pPa3BHUTHs JKUBOTHOTO MHpPa», «ApomMopdo3bl KHUBOTHBIX», «lIpocreitmue,
«KumeunonosnoctHeie», «llnockue uepBu», «YUneHuctoHorue», «PbIObI»,
«3emuoBosiHbIeY, «lIpecmbikaromuecsy, «lItume», «MIeKONMUTAIOMIMUEY,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BuTHE XU3HU B IPOTEPO30UCKOU
ape», «Pa3zBuTme KU3HM B TANECO30MCKOM 3pe», «Pa3BuTHE KU3HU B
Me3030HCKOl 3pe», «Pa3BuTHE KU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPTaHUYECKOTO MUDPAY.

O6opynoBanue: Tepbapuy pPACTCHUN PA3IMYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJAXHBIC MNpenapaTtbl JKUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB,
KOJUICKIIMH WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX XMBOTHBIX, Yydyeja NTUL H
3BE€pEH, KOJUIEKIMM OKaMEHEJIOCTEH, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKH
OPraHN4YECKUX OCTATKOB OPraHU3MOB.



BupryanbHasa Ja0opatopHast padora «MoaeaupoBaHUE OINBITOB
Mumiepa—tOpu 1o  U3y4eHMI0O A0MOTEHHOIO CHHTE3a  OpPraHUYEeCKUX
COEIMHEHUI B MEPBUYHOU aTMOcheper.

JlabopaTopHas padora «l3yueHrne u onmMcaHue HCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «lI3yuenne ocoOEHHOCTEH CTpOEHUs paCTEHUMU
Pa3HBIX OTHEIIOBY.

IIpakTnueckas  padora  «M3yueHue  OCOOEHHOCTEH  CTPOEHHS
ITO3BOHOYHBIX JKHBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTpOnonorud. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEICTABICHUIN O MMPOUCXOKICHUH YEIOBEKA. Penurno3neie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CxoxncTBo uyenoBeka ¢ IKMBOTHbIMH. (CHCTEMAaTHYECKOE IOJIOKEHHE
yenoBeka. CBUIETENbCTBA CXOACTBA YEJIOBEKA C KMUBOTHBIMU: CPABHUTEIBHO-
Mopdororuyeckue, AMOPUOJIOTHYECKHE, ($u3H0I0r0-0MOXMMHUYECKHE,
noBefeHyeckre. OTIM4YMs 4YelOBEKa OT JKUBOTHBIX. IIpsAMoxoxkzaeHue u
KOMIUIEKC CBA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOTrO MO3ra U BTOPOU
CUTHAJIbHOUN CUCTEMBI.

JBuwxymue  cuibl  (dakTopel) — aHTpororeHesa:  OHOJIOTMYECKHE,
couuanbublie. COOTHOIIEHHE OMOJOTUYECKMX M COLMAJIbHBIX (AKTOPOB B

aHTPOIOTeHE3e.
OcHoBHBIE cTaauu aHTponoreHeza. PanHue yenoBekooOpa3Hbie 00€3bIHbI
(IpOKOHCYJIBI) M paHHHWE TOHTUABl — OOIIME TPEIKH YeTOBEKOOOpa3HbIX

00e3bsiH U JIIOJIe. ABCTpPaJONUTEKH — JIBYHOTHE TNpelnKu tofed. Yemosek
yMENbI, MEpPBbIE M3rOTOBJIEHUS OpyAHi Tpyna. UenoBek NpAMOXOASIIUN H
NEepBbI BBIXOA Jrofel 3a mpeaensl Adpuku. YemoBek renaenbOeprckuii —
oOlui MpeaoK HeaHAEePTaIbCKOrO YeJIOBEeKa M YeJoBeKa pa3syMHOTro. YenoBek
HEaHJEePTaIbCKUI KaK BHUJ JIIOJEH XOJOJHOrO KinMmaTa. YeaoBeK pa3yMHbIN
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneoreneTruka u maaeoreHOMUKA.

DBOJIONKSA COBPEMEHHOTO YelloBeKa. EcTecTBeHHBIN 0TOOp B MOMYJSLIMIX
yenoBeka. MyTallMOHHBIA Tporiece ¥ moymMopdu3M. [lomynsaiimoHHbIe BOJHBI,
npeiid reHoB, Murpanus U «3pdEKT 0OCHOBATEIIS» B MOIMYJISAIHUIX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckue pachl. IloHsatue o pace. bonbmme pachl: €BpomneouaHas
(eBpasmiickasi), aBCTpaJlO-HErpOUJIHAS (PKBAaTOpUAIbHAs), MOHIOJIOUIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusl 4eloBEeKa MO IUIAHETE.
EnuHcTBO yenoBeuecknx pac. HayuHas HECOCTOSTENBHOCTh  pacu3Ma.
[TprcnocOOIEHHOCTh YeNOBEKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOIIEH CpEIbI.
Bnusianue reorpaduyeckoit cpenbl W apeiia TEHOB Ha MOPQOJIOTHIO H
(U3HOJIOTHIO YETOBEKA.

MexauciuIuIMHapHbie  METONbl B (U3MYECKOor  (OMOIOTHYECKOH)
AQHTPOIIOJOTHHU.  DBOJIOIMOHHASA  AHTPOMOJOTHS W  MaJCOAHTPOIOJIOTHUs
YeJI0BEUECKUX NMOoNysiuid. brocolnanbHble UCCie10BaHUs TPUPOJIBI YETOBEKA.
NccnenoBanne KO3BOMIONKUHA OMOJIOTUYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. JIuku, A. S. Poruackuit, M. M. I'epacumos.

Tabmunbl W cxeMbl: «MeToabl aHTPOMOJIOTHU», «[ OJOBHOW MO3T
yesnoBekay, «YenoBekooOpasHbie 00€3bsiHb», «CKelneT 4eIoBeKa U CKeJeT
muMIan3e», «PyquMeHTsl U aTaBU3MbL», «J[BUXKYIIHE CHIIBI aHTPOIIOTEHE3a,



«IBOJIOIIMOHHOE JIPEBO YEIOBEKa», «ABCTPATIONUTEK», «YEIOBEK yMEIbIii»,
«Henosek mnpsaMoxonsumuin», «JleHucoBckuii yenmoBek» «Heannepranbipi»,
«KpomanboHuib», «IIpenku yenoBeka», «ITambl 3BOJIOIUMN YeIoBeKay, «Pachl
YEJIOBEKAY.

OGopynoBaHue: MYJSIKHM OKaMEHEJOCTEH, MpeaMeTOB MaTepHalbHON
KyJIbTYyphl TPEIKOB YeNoBeKa, penpoaykuuu (dororpadum) KapTuH C
MUQOJIOTUIECKUMH U OUOJEHCKUMHU CIOKETaMU TMPOUCXOXKJICHHS 4YeJIOBEKa,
doTorpadun HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeJIb Yeperna 4YeJOBEKa M 4Yeperna IIMMIIaH3€, MOJENIb KHCTH YeJIOBEKa M
KHCTH IIMUMIIaH3€, MOJICJIM TOpCca MPEAKOB YEIOBEKa.

JlabopaTtopnas pabGora «M3yueHue oCOOECHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM .

IIpakTnueckass padora «l3yueHue IKOJOTHYECKHX  aJanTarui
YEJIOBEKAY.

Tema 6. Jxkosiorusi — Hayka 0 B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxeHue W pasBuTHEe dKojoruu B Tpyaax A. I'ymGonbara, K. ©.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u
3a/1a4u 3K0JIOTHH. CBS3b KOJIOTUU C IPYTUMHU HAyKaAMH.

Mertoasl skonorun. [loneBbie HaOMOACHUSA. DKCIIEPUMEHTHI B SKOJIOTHH:
IpPUPOJHbIE W JlabopatopHble. MoaenupoBaHue B IKOJIOTUUA. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKATbHBIN, pErHOHATBHBIN U TJI00ATBHBIM.

3HaYEHHUE DOKOJOTUYECKMX 3HAHUM I 4YeJOBEKa. KOJIOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M 4yesoBedecTBa ¢ Npupoaoil. PopmupoBaHue
AKOJIOTUYECKOMN KyIbTYpbl U 3KOJOTHUYECKON I'PaMOTHOCTH HACEIJICHHUS.

JdeMoHCcTpamuun

[Toptpersl: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepiios, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxemsl: «Pa3nensl sxonoruny, «MeToasl skogorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGoparopHass  paGora  «/3yueHne  METOJOB  DKOJOTMYECKUX
HICCIJICTOBAHUN.

Tema 7. Opranu3mbl U cpeia 00UTAHUS

Okonoruyeckue  (HakToppl U 3aKOHOMEPHOCTH  HMX  JCHCTBHS.
Knaccudukanus skomornueckux ¢GakTopoB: aOHOTHYECKHE, OHWOTHYECKHE,
anTponorennsie. O01IME 3aKOHOMEPHOCTH JACHCTBUS HKOJIOTHYECKUX (PaKTOPOB.
[IpaBuno wmumaumyma (K. Iopenrens, ). Jlubux). ToiepaHTHOCTD.
DOBpUOMOHTHBIC U CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak 3Koysorudeckuii ¢akrop. JleiicTpue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIbI
pacTeHHUl W >KMBOTHBIX MO OTHOLIEHHIO K cBeTy. CurHaibHasi pojib CBETA.
doTonepruoan3M.

Temneparypa kak skonormdeckuii (axtop. [leiicTBue Temmeparypbl Ha
opranu3msbl. [ToHKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. JBPUTEPMHbIC
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak sxomormueckuit (paxtop. IlpucmocoOneHus pacteHui K
MoJI/Iep KaHmi0 BOIHOTO Oananca. Kimaccudukamus pacTeHUui 10 OTHOIICHUIO K
Bojie. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHus OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3/yIIIHAS, TIOYBEHHAs,
IyOMHHAsl TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMUYECKUE



0cOOeHHOCTH cpel obuTaHuss opraHu3MoB. [IpucnocoOsieHus OopraHu3MOB K
KU3HU B Pa3HBIX Cpeliax.

buonornueckue putmbl. BHeminue u BHyTpeHHUE PUTMBI. CyTOYHBIE U
rofinuHbie puT™Mbl. [IprCOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuzuennsle ¢Gopmbl opraHuzmoB. [loHsiTue o KuU3HEHHOU (opme.
Kusnennoie QopMbl pACTCHUN: JEpPEBbS, KYCTapHUKHU, KYCTapHUYKH,
MHOTOJICTHHE TpaBbl, OJHOJETHUE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a3pOoOHOHTHL. OCOOEHHOCTH CTPOEHUs M 00pasa
KU3ZHHU.

buotnyeckue  Qakropsl. Buuabl  OMOTHUECKMX ~ B3aMMOJEHCTBUNA:
KOHKYpPEHIIMS, XHUIHUYEeCTBO, cuMOMo3 u ero d¢opmel. [lapazutusm,
KooIepanus, MyTyaju3M, KOMMEHCaI3M (KBapTUPAHTCTBO, HAXJIEOHUUYECTBO).
Herpoduueckue B3zaumopeiicTBus (tonuueckue, (opuueckue, padpuueckue).
3HaueHUe OMOTHMYECKUX B3aMMOJICUCTBUU MJI CYIIECTBOBAaHUS OPTaHU3MOB B
cpene ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITFOUCHUSI.

JdemoHcTpanumn

Tabmumel 1 cxeMbl: «2OKonoruueckue (GakTopel», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHUE  TPYMIBl  KUBOTHBIX TIO  OTHOIICHUIO K  CBETY»,
«TennokpoBHbIE KUBOTHBICY, «XO0JIOAHOKPOBHBIE YKUBOTHBICY,
«DU3NOOTUYECKHUE aIalTallui KUBOTHBIX», «Cpellbl OOUTaHUsI OPTaHU3MOBY,
«buonoruueckue putMbD», <«KU3HEHHBIE (QOpPMBI pacTeHuil», «KuzHeHHbIe
(OpMBI KUBOTHBIX», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOrO Jeca», «llenn mnurtaHus», «XumHudectBoy, «llapasutuzmy»,
«Konkypenuus», «Cumo6mo3», «KoMMeHncanuzm.

OobopynoBanue: repbapun pacTeHU M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSHUIO PAa3IUYHBIX JKOJIOTMUECKUX (PAKTOpOB, repOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIOOUBBIC, TEHETIOONBBIE U
TEHEBBIHOCIMBBIE  KOMHATHbIE  pacTeHus, TepOapuM U KOJUIEKLIHUU
TETIJIOJIFOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHHUM, dydesna NTHUIl U
3Bepel, repOapuu pacTeHHM, OTHOCAIIUXCA K Trurpoduram, Kcepoduram,
Me30(huTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HBIX Cpeliax, repOapui U KOJUJIEKIIMA PACTEHHUH U KUBOTHBIX,
o0JagaroNMX YepTaMy MPUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUN
KU3HU, TepOapuu U KOJUIEKIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
dbopM, KOJUIEKIIMU >KUBOTHBIX, YYAaCTBYIOIIUX B PA3IUYHBIX OHOTUYECKUX
B3aUMOJICHCTBUSX.

JlabopaTopHasi padora «BbIsiBiIecHHE TPHUCIIOCOOJICHHI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbIsiBiaeHHE TPHUCIIOCOOIICHHI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHas pabora «AHaToMHYeCKHME OCOOCHHOCTH pPACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosi0orust BUA0B U MONMYJISIIIMH

DKOJIOTMYECKHE  XapaKTepuCTHUKH  nomyisuuun.  [lomynsiuus — kak
ouonornyeckas cucrema. Ponb HEOZHOPOIHOCTH Cpelibl, GU3NIECKUX OapbepoB
U OCOOGHHOCTEH OWOJOTMH BHUIOB B (POPMUPOBAHWHM TPOCTPAHCTBEHHOM
CTPYKTypbl nonyisanuil. OCHOBHbIE MOKAa3aTeNW TMOMYISUUA: YUCICHHOCTb,
IJIOTHOCTh, BO3pacTHAas M MOJIOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.



OKkosloruyeckass ~ CTpykrypa  monyysanuua.  OneHka — YMCIEHHOCTH
nonynAnuu. JlmHamuka Nnomnyinsauuu U e€ peryaauusd. buotuyeckuil noTeHnual
nonyiasiuud. MopenupoBaHue AUHAMUKM —nomynsquu.  KpuBble  pocrta
YUCIIEHHOCTH mnonyianuu. Kpusble BbDKMBaHMS. Perynsinus 4YuciaeHHOCTH
NOMyJSAUMA: poJib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCALIUMX OT IUIOTHOCTH.
DKOJIOTMYECKHE CTpaTteruu BUAOB (r- u K-ctparerun).

[Tonsitue 06 3konoruueckor Humie Buaa. Mecroobutanue. MuoromepHas
Mozenb dKojnornyeckor Humu Jx .M. XatynHcona. PazMmepsl 5KOIOrM4ecKoOu
Humy. [loTeHunanpHas U peain30BaHHAsT HULIH.

Bun xak cucrema nomysnsnmii. Apeansl BUAOB. BUIBI U MX KU3HEHHBIE
CTpaTErnH. JKOJOTHUYECKNE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJIEHUS W MUTpPALUA KUBOTHBIX. buonormueckue
WHBA3UU Yy>KEPOHBIX BUIOB.

JdemoHcTpanumn

IToptper: Jx. 1. XatunHCOH.

Tabmuupl W cXxeMbl: «DKOJOTMUECKHE XapaKTEePUCTUKU TOMYJISILIHI,
«IIpocTpaHcTBEHHass CTpPyKTypa mnonyiusuun», «Bo3pacTHele mnmpaMuabl
nonyanuny», «CKOPOCTh 3aCENeHUs] MOBEPXHOCTH 3EMJIM  Pa3IMYHBIMU
opranuzMamMmn», «Mozenb skosornueckort HumM k. M. XatuuHconay.

O6opynoBaHue: repOapuu pacTeHUM, KOJIJIEKIIUU )KUBOTHBIX.

JlabopaTtopHass paGora «lIpucnocoOneHuss CeMsH pacTeHH K
PacCeNCHUIO».

Tema 9. Jkos0orusi coo01ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buornieHo3 u ero crtpykrypa. Csizu Mexmy
OopraHu3MaMu B OUOIIEHO3E.

Jxocucrtema kak oTkpeiTas cucteMa (A. k. Terncnu). dyHKIIMOHATIbHBIC
OJIOKM OpraHU3MOB B HKOCHUCTEME: MPOJYIEHThl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOuoTruueckue OJIOKHU
skocucteM. [louBbl M wibl B 3KOcucTeMax. KpyroBOopoT BEIIECTB M IOTOK
SHEPIUM B SKOCHCTEME.

OcHOBHbIE  TIOKa3aTenu JKOocUCTeMbl. buomacca W IPOIYKIHUS.
DKOJOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPOIOTE€HHbIE BO3JEHCTBUS Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasnHoobpasme u  monHOTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnble 3KOCUCTEMBI. JKOcUcmeMmbl 03Ep U peK. IKOCUCmeMbl Mopeli
U oKeanog. Ikocucmemvl myHOp, 1eco8, Cmenei, nyCcmulHb.

AHTpPOIIOreHHBIE 3KOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Paznmuuns
MEK]ly aHTPOIOTE€HHBIMU U MIPUPOJIHBIMHU 3KOCUCTEMAMH.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas
¢nopa u Payna. Cunantponmsanusi ropojackoir ¢aynsl. buomornueckoe u
X034iCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aMMOJICCTBUI
OpPraHM3MOB B JKocucTeMax. Porv kackaonoeo s¢gexkma u  6udos-
30Uhuramopos (Knouesvix 8u008) 6 yHKkyuonuposanuu sxkocucmem. llepenoc
SHEPIUM U BEIIECTB MEXJIY CMEXHBIMH 3KOCHCTEMAMH. Y CTOMYMBOCTD
OpraHU3MOB, TMOMNYJISUUA U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3EHCTBUMN.



Mexanusmvl  6030euicmeus  3a2pA3HEHUNl  pPASHLIX — MUN08  Ha
CYOOpP2aHUBSMEHHOM, OP2AHUSMEHHOM, HNONYIAYUOHHOM U  IKOCUCTMEMHOM
VPOBHAX,  OCHOBbL  JKOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
6030eticmausi. MeTonoI0orus MOHUTOPUHIA €CTECTBEHHBIX M AHTPOIOT€HHBIX
KOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OWOLIEHO3a»,  «IDKOocucTeMa
TUPOKOJIUCTBEHHOTO necay, «IKocucTema XBOWHOTO aecay,
«DyHKIIMOHATILHBIE TPYIIBI OpPraHu3MOB B 3Kocucreme», «Kpyrosopor
BEIIECTB B »JKocucteme», «llemn mnurtanus (macTOuIHAs, JACTPUTHAS)Y,
«IKoJoTHYeCcKas MUpaMuaa YUces», «IKOJOrHIecKas mupamMuga OMoMacchly,
«JKoJoruueckas nupamuna sHeprun», «OOpazoBanue Oomotay, «llepBuunas
cykueccus», «BoccraHoBieHue seca mocie moxapa», «IKOCHCTeMa 03epay,
«ArponieHo3», «KpyroBopoTr BelIeCTB MU TOTOK DJHEPrUU B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

O6GopynoBaHue: repdbapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydena
NTUIl U 3Bepel, repoapuul KyJIbTyPHBIX U JUKOPACTYIIUX PACTECHUM, aKBApUYM
KaK MOJIEJIb DKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBI».

JlabopaTopHasi pa6ora «/3ydeHue pazHooOpa3us MEJIKUX IMMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

IKeKypcusi «IKCKypcHsi B TUIHWYHBIA OuoreoineHo3 (B ayOpasy,
Oepe3HsK, eTbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)H.

IKCKYypeHsl «DKCKYpCHUSl B arpodKOCHUCTEMY (Ha TOJie WJIM B TEIUTMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buocdepa — oOuieruianerapHas o0ojiouka 3eMid, /i€ CYIIECTBYET WU
CylllecTBOBaja >Xu3Hb. Pa3BuTue mnpencraBieHuit o Ouochepe B Tpymax O.
3tocca. Yuenue B. U. Bepnaackoro o ouochepe. Obmactu Ouocdepsr u eé
cocTaB. JKuBoe BeriecTBo 6nocdepsl ¥ ero (yHKIUH.

3aKoHOMEpHOCTH cyiiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocdeps
KaKk TJI00albHOM JKOocHCTeMBbl. JlMHAMHUYecKoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHMOr€OXMMHUYECKHME IUKIbI (yriepoja, asoTa).
PurmudHOCTH siBNIEHUM B Onocdepe.

3onanpHOCTh Ouocdepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIU:
TYHApPA, XBOWHBIE JIeCa, CMEIIAHHbIE W ILIHPOKOJUCTBEHHBIE Jieca, CTENH,
CaBaHHbI, MYCTbIHU, TPOIIMUECKHUE JIECa, BBICOKOTOpbs. KimMar, pacTuTenbHbIN
Y ’KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS SKHBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO
MOTeHIHMAaNa U OMocepHbIX QYHKITHH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuter u cxemsr: «I'eocdepsl 3emmn», «KpyroBopot a3ora B mpupoae»,
«Kpyrosopot yriepona B mnpupone», «KpyroBopoT KHUCIOpOJa B HPUPOAE»,
«KpyroBopoT Boabl B mpupoje», «OCHOBHBIE OMOMBI cymimny, «Knmumatnyeckne
nosica 3emany, «Tynapar, «Tatiray, «CMmemaHHbBINA JIECH,
«I1InpOKOJIMCTBEHHBIN JIeC», «Crenby, «CaBaHHay, «IlycTbiHsY,
«Tponmueckuit necy.

OOGopynoBanue: repOapuM pacTeHUM pa3HBIX OHMOMOB, KOJIJICKIIUU
KUBOTHBIX.



Tema 11. YestoBek u oKpy:kawInas cpeaa

DKOJIOTMYECKHE KPU3UChI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
o6uocdepy. 3arpsizHeHUE BO3AYIIHOW cpeapl. OxpaHa Bo3nyxa. 3arps3HeHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnoussl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPONIOTEHHOE BO3JCHCTBHE HAa PACTUTEIBHBIA W JKUBOTHBIA MHUP.
OxpaHa pacTUTENHHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPAHBI
npuponbl. Kpacueie kHuru. Oco0o oxpaHsieMble NPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue casibl ¥ 300JI0THYECKUE TAPKHU.

OcCHOBHBIE NMPUHIUIBI YCTOWYUBOTO PA3BUTHUS YETIOBEYECTBA U MPUPOJIBI.
PanonansHO€  MPUPOAOINONB30BAHWE UM COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emun. OOIIHE 3aKOHOMEPHOCTH TI0OAIBHBIX IKOJIOTHUYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO Kpu3Mca U €ro  BEpOsTHbIC
HOCJIEJICTBUS.

Pa3Butrie METOMOB MOHUTOPUHTAa PA3BUTHSA OIACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uccied008anus nepexooa K pecypcocbepezaroweri u
KOHKYDeHmMOCnocoonou  suepeemure.  buonoeuueckoe  pasmnoobpaszue u
ouopecypcol. Hayuonanouvie ungopmayuonusvie cucmemvl, obecneyugaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENIbHbIX BU008 U IKOCUCMEM.
OcHosbl  3KOpeaburumayuu  dKkocucmem U cnocobod  6opbbbl ¢
buonospesicoenHuamu. Pexoncmpykyus MOpCKUX U HA3eMHbIX IKOCUCTIEM.

JdemoHcTpanumn

Tabmuupr w  cxembl: «3arpsi3HeHHe  aTMocdepbl», «3arps3HeHue
ruapocdepsl», «3arpsizHeHne MouBbDy, «l[lapHukoBbIl 3(dexT», «Ocobo
OXpaHsEeMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN yIPaBISIEMOIO MUPAY.
O6opynoBanue: gororpaduu OXpaHseMbIX pacTeHUN U KUBOTHBIX KpacHoii
KHUTH Poccuiickon denepannu, Kpacnoit KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pE3yJlbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpamMM CpeIHEero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS MPOTrpaMMBbl 10
OMOJIOTMU BBIICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHUE O0YYaIOIUMUCS
POCCUNCKOM TPa)KTaHCKOM HJIEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACNICHUIO, Haluyue mMomueayuyu K OOYy4YEeHHUIO
OMOJIOTHH, YeleHanpaesieHHoe paszeumue BHYTPEHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAIUIMN  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIHUXCS
PYKOBOJICTBOBATbCSI B CBOEM  JACATENHHOCTH  II€HHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OHOJIOTHYECKOro OOpa3OBaHUSs, Haauyue
npasoCco3HaHusi HKOJOTUYECKON KYJIbTYpPbl, CHOCOOHOCMU Cmasums 1EId WU
CTPOUTH KM3HCHHBIC TIAHBI.

JIM4HOCTHBIC  pe3yJNbTaThl OCBOEHUS MPOTPaMMbl TIO  OHOJIOTHH
JOCTUTAIOTCS B E€IWHCTBE YYEOHOW M BOCIIUTATEIBbHOW JICSITCIHBHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHUHCKMMHU  COIIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, TIPUHSITHIMH B
oOIIecTBE MpaBUJIaMd M HOPMaMM TOBEACHHUS U CIOCOOCTBYIOT MpolieccaM
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3ULIMK JIMYHOCTH, NMAaTPUOTHU3MA U YBAXKEHHUS K 3aKOHY U IMPaBOMOPAJIKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBa)XKEHHS, O€pEKHOIO
OTHOILIEHUS K KYJIBTYPHOMY HACJIEAHI0 U TPAJHULIMUAM MHOTOHAIMOHAJIBHOIO
Hapoja Poccutickon denepanuu, Npupoae U OKPYKarOIIEH cpelie.

JIndHOCTHBIE pPE3yJIbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JTIOJKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH TO3WIIMEH JIMYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOrOo  00IIecTBa,
paclIMpeHue >KU3HEHHOrO ONbITA W OMNbITAa JIEITEJIBHOCTH B MpOLEcce
peanu3ali OCHOBHBIX HAIPaBICHUN BOCHMUTATEIbHON AESATEIBHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpakaIaHCKOT0 BOCIUTAHNS:

c(hOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOUX KOHCTUTYIIHMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIbHOCTH NPHU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33144, BHIMOTHCHUH
OMOJOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOXKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU
U COLMAJIbHBIM MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHECHUS
y4eOHBIX, MO3HABATEJIbHBIX W UCCIENOBATEIbCKUX 3aJlay, YBaXKUTEIBHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBaXKEHUS K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH IEPE]
Ponunoii, roproctu 3a CBOM Kpad, cBOXO PoauHy, CBOM SI3BIK U KYJIBTYDY,
IIPOIIJIOE ¥ HACTOSLIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUIO W NaMATHUKAM
OpUPOJbI, JOCTUXKEHHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
Tpyne;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUUCKMX YUEHBIX B CTAHOBJEHUE U
pa3BUTHE OHOJOTWHM, MOHUMAHUS 3HAYECHHs OMOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOJIbI, B )KU3HU YeJIOBEKa U COBPEMEHHOI'0 00IECTBA;

uzeitHas yOoexxI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS LIECHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C
TpaauusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

OCTETHYECKOE OTHOLICHHE K MUPY, BKIIOYast ICTCTUKY ObITa, HAYIHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOM TMpUPOABI H €&
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BHAAaX HCKYCCTBA, CTPEMIICHUE
IPOSIBJISITh KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢puzuveckoro BocnuTaHusi, GOpMHUPOBAHUS KYJIbTYPbI 310POBbS U
3MOIHMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAaHUE W peajn3alus 3J0pOBOro M Oe30macHOro olpasza XKU3HU
(3mopoBoe  mHTaHHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOQIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/AbIXA, peryisipHas (undeckas
aKTUBHOCTh), O€pEKHOIr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHS K
cOOCTBEHHOMY (PU3MUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHUMAHHUE LEHHOCTH TMpaBWJ WHIUMBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CUTYaIMSAX, YIPOXKAIOMUX 3J0POBBI0 WM KU3HU
JIIO/ICH;

OCO3HAHWE  TMOCIEACTBUA W HENPUATUS  BPEAHBIX  NPUBBIYEK
(ynotpebieHust aakorois, HAPKOTUKOB, KypEeHUSI);

0) TPy10BOr0 BOCIUTAHMS

TOTOBHOCTB K TPYAy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYAO0JIIOOHE;

TOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTH TEXHOJIOTHMYECKOW M COLMAIbHOU
HAaINpPaBJIECHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEIILHO BBINOJHSITH TAKYIO I€STEIbHOCTD;



UHTEpPEC K pa3auuHbiM cdepaM npodecCHuoOHANbHON JesATEIbHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp Oyaylieil npodeccuu U peain30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

FOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO U CamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3KOJIOTUY€eCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKHU II€IeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HMCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

NOBBILIEHUE YPOBHS 3KOJIOTMUECKOW KYJbTYpbl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYIKOB W OLIGHKM KX BO3MOXXHBIX TOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME II100aJIBHOT0 XapakTepa dKOJIOTHYEeCKUX MpoOjeM U MyTel ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HaHMSI U YMEHHS TpPHU PEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJI  TOBEJIEHUS B  MIPHUPOJE,
HAIPaBJIICHHBIX HAa COXPAHEHUE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HEMpHUSITUE JCUCTBUM, MNPUHOCSALIUX BpEJ OKpYXKarolen
NPUPOJHOMN Ccpefie, YMEHUE MPOTHO3UPOBATH HEOIATONPHUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEHCTBUHN U TIPEJOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJIOTHYECKOM
KyJbTYphl, OMNBITA JESITEILHOCTH AKOJIOTHYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIIbHONM, KOMMYHUKATUBHON U COLIMANBLHOM
NPaKTUKE, TOTOBHOCTHM K YYacTHIO B  TPAKTHYECKOW  JESATEIBHOCTH
HKOJIOTMYECKOM HANpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TMOJUKYJIHTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPhI KaK CpeCTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO
Ipe/iCTaBlIeHUsT 00 OKPY>KArOIIeM MHUPE KaK O €IMHCTBE IMPUPOJIbI, YETIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELICHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LUBUIM3AIUH:
o0ecriedyeHns: HOBOTO YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpOoOJIeMbl  pa3BUTHSA
YeJI0BeUeCTBa, MOMCKa MyTel BBIXOJa U3 II00aIbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecrieyeHHss Tmepexoda K YCTOWYMBOMY pPa3BUTHIO, paIllOHAIBHOMY
MCITIOJIb30BAHUIO TIPUPOJHBIX PECYpCOB U (OPMHUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHHH OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KakK
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYaroIIMXCA,
dbopMUpyeMou Ipu U3y4eHUH OUOJIOTHH;

NIOHUMAaHUE  CYUIHOCTHM  METOAOB  IIO3HAHWS, MCHOJb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJb30BATh MOJIy4YaeMble 3HAHUS IS



aHanu3a U OOBSCHEHUS SIBICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOASAIINX B HEM
M3MEHEHUH, yMEHHUE JieJaTh 00OOCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAYUYHBIX
(paKTOB M UMEIOLUXCS JAHHBIX C LIEJIbIO MOTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LIECHHOCTH HAY4YHOW JESATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCTh UHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHUI MO OMOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie  pe3yibTaTbl  OCBOEHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXMpPEIMETHbIE)  OOICHAYyYHbIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CIEIUPUKY
METOJOB TIO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBbIM (akT, MPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIOJIeHHe, HU3MEpEeHHe,
IKCIIEPUMEHT | Jpyrue); YHUBEPCAJIbHbIE y4eOHbBIC NEeUCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), OO0ECICUNBAIONINE
dopmupoBanue (yHKIIMOHATIBLHON T'PaMOTHOCTH U COLMAIBHOM KOMIETEHIIUU
oOy4JarIuXxcs; CHOCOOHOCTh OOYYAIOIIUXCS  MCIIOJIb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA W  YHUBEPCAJbHbBIC
y4eOHbI€ IEUCTBUS B TIO3HABATEIHHOM M COLMATILHOM MpaKTHUKE.

B pesynbrare wu3ydeHus OHWOJIOTMM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus y oOy4aromerocss OyayT copMUpOBaHBI IO3HABATEIbHbBIE
YHUBEpCAJIbHbIE Y4YeOHbIE JEMCTBHUS, KOMMYHUKATHBHBIE YHUBEpCAJIbHbIC
yuyeOHbIe JICUCTBHS, PETYIATHBHBICE YHHUBEpCajdbHblE Yy4ueOHBbIC JEHCTBUS,
COBMECTHAS AEATEIbHOCTb.

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0 OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHbBIMH  NO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JOTrHYECKHE TeHCTBHI:

CaMOCTOATENTbHO  (opMynupoBaTh U  aKTyalIH3UpOBaTh MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, 000OIICHHs), pPacKphIBATh
CMBICIT OMOJIOTMYECKMX TOHATHN (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHaBIIUBATb CBSI3U C IPYTHUMU NOHSATUIMU);

ONpeNeNaTh LeNu ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCUTH pE3YJIbTaThl JEATEIBHOCTH C IOCTaBICHHBIMU
LETISIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS Uil OOBSCHEHUS (HaKTOB U
SIBJIEHUM )KMBOW MPHUPOJIBL;

CTPOUTH JIOTMYECKHE paCCYX IEHUS (MHAYKTHUBHBIE, AEAYKTUBHBIE, IIO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B pacCMaTPUBAEMBIX
SABJICHUSX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC ~ CPEACTBA I MPEACTABIICHUS
CYIIECTBEHHBIX CBS3eH W OTHOIICHUU B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPA3HOTO POJIA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATCIBHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TOCJICICTBUN JEATEIHPHOCTH;

KOOPJIWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIET0BATENbCKHE IeHCTBHS:

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBbHOCTH, HABBIKAMH  pa3pelicHuss Npo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TMOWCKY METOIOB PEIICHHS MPAKTHUYCSCKUX
3aJ1a4, IPUMECHCHHIO Pa3JIMYHBIX METOJIOB ITO3HAHMUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIMK, NPEOOPa30BaHUI0 M NPHUMCHCHUIO B yYEeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJCTh  HAYYHOU
TEPMHUHOJIOTUCH, KITFOUEBBIMHU MOHATUSAMHU U METOIaMU;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJadyd B 00pa30BaTEIbHOMN
JCSATEITBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJIM3HpPOBATh 3ajady,
BBIJIBUTATh THIOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHTHI JUJIS JTOKa3aTelbCTBA
CBOMX YTBEP)KIICHUH, 33/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ PCEIICHUS 3aJa4d pPe3yJIbTaThl,
KPUTHYECKH OIICHWBATh HMX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IeJICHANIPABICHHBIA MMOUCK MIEPEHOCa CPEACTB M CIIOCOOOB
JCHCTBUS B TPO(ECCHOHATIBHYIO CPEy;

yMETh MEPCHOCUTH 3HAHWS B IMO3HABATEIBHYIO M MPAKTUICCKYIO 00JIacTh
KHU3HEICITSITLHOCTH;

yMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTei;

BBIJIBUTaTh HOBBIC MJICH, ITPEIJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX uWHMOpMaruu (TeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSIPHON  JUTEparype, OHOJIOTHYECKHUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIN3MUPOBATh WH(OPMALMIO PA3IMYHBIX BHIOB M (OPM INPEACTABICHHMS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HETPOTHBOPEUYNBOCTH;

dbopMyIHpOBaTH 3aMPOCHI ¥ MPUMEHSITh PA3JIMIHBIE METO/IBI TPU MTOUCKE U
orbope Owonornyeckor uWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETATh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIIOIH30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMAJbHYI0 (OpMY MpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (CXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBa HIpu padoTe ¢
Oouonornyeckoil uHpOpMalMe: NPUMEHSATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTUYeCcKue 3HaKU U CUMBOJIBI, (hOpMyIibl, a00OpeBUATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HAaBbIKAMM  pAClO3HAaBaHMS M  3alIMThl  MH(POPMALUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBePCATbHBIMA KOMMYHUKATHBHBIMHU AeHCTBUAMM:

1) o6meHue:

OCYIIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JHUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIAaeMOUN TeMbl
(yMeHHe 3amaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEIBHO
BBIMOJTHEHUS MIpeAJiaraeMou 3a7aui, yUUThIBaTh UHTEPECHl U COTJIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU AUCKYCCHH );

pacno3HaBaTh HeBepOaslbHbIE CpEJICTBA OOIIEHUS, MOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(QIMKTHBIX CUTYaIIUMH,
YMETh CMSTYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMUYHBIMU CIIOCOOAMU OOIIIEHUS U B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEeHHUs] JAPYTUX JIIOACH, TMPOSBIATh YBAXHUTEIbHOE OTHOILIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs AeSITeJIbHOCTh:

NOHMMAaThb W HUCIOJIb30BaTh  IPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYabHOM  pabOThl MpU  peUIeHHMH OHOJOTMYECKOW  IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMMOCTh IIPUMEHEHUS IpyIIOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUH YU4eOHOH 3a/1a4u;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX IEUCTBUH € YUETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)X10I0 WieHa KOJJIEKTHBA;

OPUHUMATh I€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpeensiaTe pojiu ¢ y4€TOM MHEHHMI YYaCTHHUKOB, OOCYXKIaTh pPe3yJbTaTbl
COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJla M KAXKJOrNO y4aCTHHKA KOMaH[bl B
OOIIMii pe3ynbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OpPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh MO3UTHBHOE CTPATETMUECKOE IOBEACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBepPCAIbHBIMH PeryJIsTHBHBIMU 1eHCTBUAMM:

1) camoopraHu3amms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS JUIS BBIABICHHSA NPOOJEM M UX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM I1IEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAaX 10 OTHOLIEHUIO K JKUBOM MTPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSAATEJIbHO ~ OCYILECTBIIATh  IO3HABATENIbHYIO  J€ATEIbHOCTb,
BBISIBIISITh MPOOJIEMBI, CTaBUThb W (POPMYIHPOBATh COOCTBEHHbIE 33Ja4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEIHICHUs NOpoOieMbl € Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO LIIUPOKOW JSPYAUIMHU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJI€Th HABBIKAMHM IIO3HABATENIbHOW pedIeKCUd KaK OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHHUM, UCTIOJIB30BaTh MPUEMBI PePIICKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS IO HX
CHI)KECHHUIO;

IPUHMMAaTh MOTHUBBI WM apryMEHTBHl JPYrMX IIpH aHAIU3€ pPE3yJbTaToOB
NEeSATENbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMATh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPaBO IPYrHX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yJabTaThl OCBOCHHS COJEpKaHUSA Yy4eOHOTO mMpeaMeTa
«buonorus» Ha yrayOoJéHHOM YpOBHE OpPHEHTHPOBAHBI Ha oOOecreueHue
npopuabHOrOo  00ydeHHMs oOydarommxcss Ouwosioruu. OHH  BKJIIOYAIOT:
cneruuyeckue aJisi OMOJIOTUN HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI eHCTBUN
M0 OCBOGHHUIO, HWHTEPHpPETallM ¥ NpPeoOpa3OBaHUIO 3HAHWUW, BUIBI
JESTENHHOCTH TIO TOTYYEHUIO HOBBIX 3HAHUH M MX MPUMEHEHHUIO B PA3THMYHBIX
y4eOHBIX, a TaKXe B pEATbHBIX KU3HCHHBIX CcUTyanusx. I[IpenMerHbie
PE3YNBTATHI IPEICTABIIEHBI TI0 TOJIaM U3Y4YEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs y4deOHOTO mpemmera «buomorus» B
10 knacce nOIKHBI OTPAKATH:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HAaYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWW 3aKOHOB TMPHUPOJBI ¥  PEHIEHWH TPOOJIEeM  PpalrOHATBHOTO
MPUPOAOIIONB30BAHUSA, O BKIAJE POCCHUHCKAX U 3apyOC)KHBIX YUYEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHHE CHUCTEMOW OWOJOTHYECKUX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAIONME OMOJIOTUYECKUEe TEPMHUHBI W TIOHATHS (JKWU3HB, KIIETKA,



OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPEryJAlMs, CaMOBOCHPOU3BEICHUE,
HACIIEJICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTUUECKUE TEOPUU
(xnetounass Teopust T. IlIBanna, M. Illneitnena, P. BupxoBa, xpomocomHas
Teopus HacnenctseHHoctu T. Moprana), yuenus (H. M. BaBunoa — o nieHTpax
MHOTrooOpa3usi ¥  IPOUCXOXKICHUS  KYJIbTYPHBIX  pacTeHHWi), 3aKOHBI
(enmHOOOpa3usi MOTOMKOB MIEPBOTO MOKOJICHUS, PACIHICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanus I. Menzaens, TrOMOJOIMYECKUX pPSAIOB B
HacJeJICTBCHHOMU U3MCHYUBOCTHU H. . Basuiosa), [IPUHLIUIIBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMHU METOJIaMH HAyYHOI'O MO3HAHUS, MCIOJb3yeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUIX JKUBBIX OOBEKTOB (OMHcCaHWEe, HU3MEpEHHue,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

YMEHUE BBIICISITh CYIIECTBEHHBIC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM YHCIIC
Oaktepuii, rpuOOB, pacTeHUH, >KMBOTHBIX M YEJOBEKa, CTPOCHHSI OpPraHOB U
CUCTEM OpraHoB  pacTEHHU, KUBOTHBIX, YeJioBeKa, POLIECCOB
KU3ZHEACATEILHOCTH, MPOTEKAIONIUX B OpraHU3MaxX pacTeHHH, >KUBOTHBIX H
YeJioBeKa, OMOJIOTMYECKUX TPOIECCOB: OOMEHa BelIeCTB (MeTadoIu3M),
IpeBpaIieHus YHEPTUM, OPOXKEHHS, aBTOTPO(HOr0 U TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHUHTE3a, MHUTO03a, MeHo03a, raMeToreHesa,
sMOpHOreHesa, MOCTAIMOPHUOHAIILHOTO pa3BUTHS, pPa3MHOXEHUS,
WHIMBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTE€HE3a), B3aMMOJICHCTBUS T€HOB,
reTepo3rca, MCKYCCTBEHHOT0 0TO0Pa;

YMEHUE YCTaHABJIMBATh B3aUMOCBA3U MEXKIY OPraHOMIAMH KJIETKH U UX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEHW W MX (DYHKIMSIMH, MEXKIY
OpraHamMM M CHCTEMaMU OpPraHOB y PACTEHHMi, KMBOTHBIX M YEJOBEKAa M HX
GYHKIUSAMH, MEXKIY CHUCTEMaMH OPraHOB M MX (DYHKIMSIMHU, MEXAY dTanamMu
oOMEHa BENIIeCTB, JTalmamMd KIETOYHOTO LHMKJIA M SKHU3HEHHBIX IHKIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTHIIOM,
dbenoTumnoM u paxkropamu cpeabl OOUTAHUS;

YMEHUE BBISIBISATH OTJIUYUTEIbHBIE TPU3HAKH )KUBBIX CUCTEM, B TOM YHCIIE
pPAcCTEHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE APTYMEHThI, OHOJOTUYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIUKY I JIOKa3aTellbCcTBA POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKHUX TPYIIIL,

yMEHHE pemath OWOJOTMYECKHME 3aJayd, BBIABIATH TNPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKAY HCCIETYEMBbIMU OHOJOTMUYECKUMH IMPOIECCAMH U
SABJICHUSIMHM, JI€JIaThb BBIBOJBI W IMPOTHO3bI HAa OCHOBAHUM IOJYYEHHBIX
pPE3yIbTATOB;

YMEHHE BBITIOJHATH JIA0OPATOPHBIC W MPAKTUYECKUe paboThl, COOII0IATh
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh HUX IKCIECPUMEHTAIbHBIMU
cpenctBamu, HOPMYIUPYS 1ENb HCCICIOBAHUS, AHAIM3UPOBATH MOJYYCHHBIC
pe3yAbTaThl U JeNaTh BEIBOBI,

YMEHHE Y4acTBOBATh B YUEOHO-UCCIIENOBATEILCKON paboTe 1Mo OUOIOTHH,
HKOJIOTUM W MEIUIIMHE, IPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTABIATH TOJYYCHHBIE  PE3yJbTaThl HA  YUYCHUYECKUX
KOH(EpeHIHsX;

yMEHUE OIICHUBATh ITUYECKUE AaCHEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
objmactu  OMOJIOTMM U MEOUUMUHBI  (KJIOHMPOBAHUE, HCKYCCTBEHHOE



OIUIOJIOTBOPEHUE, HAITPABICHHOE U3MEHEHUE F€HOMA U CO3JJaHHE TPAHCTE€HHBIX
OpraHU3MOB);

YMEHHE OCYILECTBIATh OCO3HAHHBIM BBIOOp OyAylIied npodeccruoHanbHOU
JIESITeIbHOCTH B oOmacTH  OWMONOTHH,  MCIOWIMHBL, OHOTCXHOJIOTHH,
BETEPUHAPUH, CEIIBCKOTO XO034MCTBA, MUIEBON MPOMBINLICHHOCTH, YIIIYOIsATh
MO3HABATEIbHBII ~ MHTEpPEC, HANpaBJIEHHbII Ha  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MpoAoKEHUE OUOJIOTHYECKOro 00pa3oBaHUs
B OpTraHU3alMsIX CPEIHETO MPOPECCHOHATBLHOTO U BBICIIETO 00pa30BaHUS.

[IpenmeTHble pe3ynabTaThl OCBOCHHUSI y4eOHOTO mnpenmera «buonorus» B
11 knacce nOMXKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B MO3HAHWU 3aKOHOB MPUPOABI M PEIICHUH DKOJIOTHYECKHUX
npo0JieM 4YelOoBEeYEeCTBA, a TakKe€ B PELIEHWU BOIMPOCOB PAIMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (OPMUPOBAHUM IIEHHOCTHOTO OTHOIICHHS K
npupo/ie, oOIIeCTBY, YEJIOBEKY, O BKJIaJe POCCUUCKUX U 3apYOeIKHBIX YUEHBIX-
OMOJIOrOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BJIAJETh CHUCTEMON OMOJIOTHYECKUX 3HAHUH, KOTOpas BKIIIOYACT
OTpeNieSIieHUs] W TOHUMaHUE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX
TEPMUHOB M TOHATUH (BUJ, dKOocHCTeMa, Ouocdepa), OMOJIOTHIECKUE TEOPUHU
(aBomrormonHas teopus Y. JlapBuHA, CHHTETHYECKas TEOPHsl DBOJIIOLUH),
yuerusi (A. H. CemeprioBa — o0 MmyTsAX M HampaBieHUsX 3Bojoruu, B.W.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxojacrea K. M. bapa), nmpaBuna (MUHEMyMa
1O. JIubuxa, sxonoruueckoil mupaMuabl SHEPTHH), TUIOTE3bl (TUIOTE3a «MUpa
PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH  METOJaMU  HAy4YHOTO  IO3HAHUA,
UCIIOJIb3YEMbIMU B OHOJIOTMYECKUX HCCJIEIOBAHUSX JKUBBIX OOBEKTOB U
HKOCUCTEM (OIMCaHMEe, U3MEPEHHE, HAOIIOJEHUE, DKCIEPUMEHT), CIIOCO0aMu
BBISIBJICHUS U OLICHKU aHTPOIOTEHHBIX U3MEHEHHI B IIPUPO/IE;

YMEHHE BBIJIETATh CYIIECTBEHHbIE TNPU3HAKU: BHUJIOB, OHOTEOIICHO30B,
IKOCHUCTEM U Omocdepsl, CTAOMIM3UPYIOIIETo, ABHXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUUYECKOTO
BUJ000pA30BaHuUs, BIUAHHUS ABWKYIIUX CHJI DBOJIONMKA Ha TeHO(OHT
MOIYJISIIIUH, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHusl, YepeI0OBaHUS
HAIPABJIICHUM DBOJIOLMM, KPYrOBOPOTa BEIIECTB W IMOTOKAa DJHEPrUU B
AKOCHUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBA3UM MEXKIY MPOLECCAMH 3BOJIOLNH,
JOBIKYIIUMU CUJIAMU aHTPOTIOT€HE3a, KOMIIOHEHTAMH PAa3JIUYHbIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIUMYUTEIbHBIE TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUs, aOMOTHUCCKUX U OMOTHUYECKHUX
KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBA3€d OpPraHu3MOB B COOOIIECTBAX,
AHTPOINIOTE€HHBIX U3MEHEHNUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JJIS JIOKa3aTellbcTBAa POJICTBA OPraHU3MOB
pa3HBIX CHCTEMATUYECKHX TPYII, B3aUMOCBSA3M OPraHU3MOB U  CPEJIbI
oOWTaHWs, E€IWHCTBA YEJIOBEUECKHX pac, HEOOXOAMMOCTH COXpaHEHUs
MHOTr000pa3usi BUAOB U IKOCUCTEM KaK YCJIOBHSI COCYIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBa;



yMEHHE pemaTh OHOJOTHYECKHE 3aJadyd, BBISIBIATH IPUYUHHO-
CIIEJICTBEHHBIE CBS3M MEXAY HMCCIEAYEeMBIMH OMOJIOTMYECKUMHU IMPOLIECCaMU U
SBIICHUSIMHU, [€laTh BBIBOJBI W TPOTHO3BI HA OCHOBAHHM MOJYYEHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JJaOOpPaTOPHBIM 000PY0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3b, IMPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeacTBamu, (HOpMYIUPYs IeIb WCCIEIOBAHMS, aHAIM3UPOBAThH MOTYYCHHBIC
pe3ynabTaThl U IeTaTh BHIBOJIBI;

yYMEHHUE y4acTBOBATh B YUEOHO-HMCCIIEIOBATEILCKON paboTe 1Mo OUOJIOTHH,
HKOJIOTUW ¥ MEJUIIMHE, TPOBOJAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBIATh MOJNYYCHHBIE PpE3yNbTaThl Ha  YYCHHYECKHX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIMOTE3bl W TEOPHUU O TMPOUCXONKIACHUH IKU3HHU,
YeloBeKa M YENOBEYECKMX pac, O NpPUUYMHAX, TOCIEICTBUSAX U CIocobax
Npe0TBpalleHUs TTI00aTbHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp OynayIiel mpodeccuoHanbHON
ACSATENIPHOCTH B 00NMacTH OWOJNOTHH, JKOJOTHH, MPHPOIOTOIB30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOH  MPOMBIIIJICHHOCTH,  yIUIyONATh  TO3HaBaTEIbHBIH  HHTEpEC,
HaNpaBJICHHBIA Ha OCO3HAHHBI BBHIOOP COOTBETCTBYIONICH mpodeccuun u
NPOJODKEHUE OHMOJIOTMYECKOTO OOpa30BaHUS B OpraHU3aIUsAX CPEIHEro
po¢eCCUOHATBHOTO " BBICIIIETO 00pa3oBaHUAI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HaumeHoBanue KoJsmyecTBo 4yacoB
DJIeKTpOHHbIe (L (POBbIE)
n/ pa3aeyioB U TeM KonrpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
| nporpamMmbl padoThI padoThI
1 buonorus kak Hayka 1
9 JKuBbie CHCTEMBI U UX ’
H3y4YeHue
3 Buonorus kierku 2 05
Xumuyeckas
4 10 1
OpraHu3alus KIeTKN
5 Crtpoenue u GyHKITUN 8 5
KJIETKH
OOMEH BEIIECTB U
6 IIpeBpalleHue DHEPTUU 9 1
B KJIETKE
HacnencrBennas
7 nHpopManus u 9 0.5
peanu3zanus e€ B KIETKe
JKU3HEHHBIN LUK
8 6 1
KJIETKH
Crpoenue u GyHKIUH
9 17 1.5
OpraHu3MOB
10 PasmHuoxenue u 8 1.5




pa3BHUTHE OPTaHU3MOB
I'eneruka — Hayka o
11 HACJICJICTBEHHOCTH U ) 05
W3MCHUHUBOCTH
OpPraHU3MOB
2| erenrmemocn 10 1
13 3aKOHOMEPHOCTH 6 1
W3MCHUHNBOCTH
14 I'enetnka yenoBeka 3 0.5
15 Cenekiusi opraHu3MOB 1
buoTexHonorus u
16 CUHTETHYECKAS 4
OounostoTHs
17 PezepBHoe Bpemst 1
OBUIEE KOJIMYECTBO
102 13

YACOB II10 ITPOTPAMME




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3apok/ieHue U pa3BUTHE
ABOJTIOITUOHHBIX
MpPEJICTaBICHUN B
ounosioruu

MukposBontonus u eé
pe3yIbTaTh

14

MakponsBoitonus u eé
pe3yibTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha
3eMiie

15

1.5

[Ipoucxoxnenue
YyeJIoBeEKa —
AHTPOTIOTCHE3

10

DKOJIOTHSI — HayKa O
B3aMMOOTHOLIEHUAX
OpraHU3MOB U
HaJJOpPraHU3MEHHBIX
CUCTEM C OKpYXKarouen
cpenou

0.5

OpranusMsl 1 cpena

1.5




YACOB II10 ITPOTPAMME

oouTanus
OKOIO0THS BUAOB U
8 . 9 0.5
TTOTTYJISITTHHA
OKOI0THS COOOIIECTB.
9 DKOJIOTUYECKHE 12 0.5
CHCTEMBI
10 buocdepa — rnodanbHas 6
JKOCHUCTEMA
11 YenoBek n 6
OKpY’KaroIas cpejia
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

buonornsa xak koMIniekcHas
HayKa U KaK 4acCTb
COBPEMEHHOTO OO0ITeCTBa

JKuBrlie cucTteMbl U UX
CBOMCTBA

YpoBHEBas opraHuzanus
UBBIX CHCTEM

Hctopus OTKpBITHS U
U3YYEHUS KIIETKU.
Knerounas teopus

MeTo1bl MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTHH.
[IpakTueckas pabota
«3yueHne MeTo0B
KJIETOYHOU OnoJioruu
(xpomatorpadus,
anektpodopes,
middepeHnnanbHoe
uentpudyruposanue, [1L[P)»

0.5




XUMHUYECKUN COCTaB KJIETKHU

MuHepanbHbl€ BellecTBa
KJIETKHU, UX OMOJIOrH4ecKast
poJIb

Oprannueckue BEIecTBa
KJIETKH — OCJIKH.
JlabopaTtopHnast pabota
«O0bHapyxeHne 0eIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxkuuin

0.5

CpoiicTBa, KjIaccupUKaIus 1
byHKIIMN OETKOB

10

Opranuueckue BelecTBa
KJIETKH — YTJICBOJIbI

11

Opranuueckue BelecTBa
KJIETKA — JIAMHAIBI

12

HykiienHOBBIE KHCIIOTBI.
JIHK u PHK. JIabopaTopHas
pabota «HccienoBanue
HYKJICMHOBBIX KUCIIOT,
BBIJICIICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u ¢pynkuuu ATO.
Jipyrue
HYKJI€03UATpUdoCchaThl
(HT®)




14

CexBenupoBanue [IHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMHUKHU

15

Meronas! CTpYKTYpHOI
Oouonorun

16

Turel KIETOK.
[IpoxapuoTnueckas KieTka

17

Crpoenne syKapruOoTHYECKOU
KieTku. [IpakTnaeckas
paborta «/3y4yeHue CBONCTB
KJIETOYHOU MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapat
KIIETKU

19

OnHomeMOpaHHbBIE
OpPTraHOUIBI KJICTKH.
[IpakTudeckas padbota
«M3yueHue TBHKEHUS
LATOILIa3MEI B
PaCTHTEIBHBIX KIETKAX)

0.5

20

[TomyaBTOHOMHBIE
OpraHOM/IbI KIJICTKU:
MUTOXOHJIPUH, TIACTU/IBL.
JIaGoparopHas paboTa
«HccnenoBanue miuazmMosmn3a
U JICTUIa3MOJIN3a B

0.5




PACTUTCIIBHBIX KIICTKAX»

21

HemeMOpaHHBIC OpraHOHIBI
KJIETKHA

22

Crpoenue u GyHKINH S1pa

23

CpaBHHTENbHAS
XapaKTEePUCTHKA KIIETOK
sykapuoTt. JlabopaTtopHast
pabota «3ydyeHue cTpoeHus
KIIETOK Pa3JIMYHBIX
OpraHU3MOB»

0.5

24

AccuMuisuus u
JTUCCUMITSAIINS — JIBE
CTOPOHBI META00TU3MA.
Tumsl 0OMeHa BEIEeCTB.
JlaGopaTtopHnas pabota
«3yueHue KaTaauTHUYECKON
aKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMuIasbl WK
KaTaJasbl)»

25

depMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOTO
MeTaboau3ma.
JlaGopaTopHas pabota
«H3yuenue
(hepMEeHTaTUBHOTO
pacIernyeH s epoKCHaa
BOJIOPO/JIa B PACTUTENBHBIX U

0.5




ZKHUBOTHBIX KJICTKaxX»

26

Benku-akTuBaTopel U OENKH-
WHTHOUTOPEI

27

ABTOTpO(HBIN THIT 0OOMEHA
BEIIIECTB

28

doTocuntes

29

Xemocunres. JlaboparopHas
pabora «CpaBHEHHE
mporieccoB (OTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHa’poOHbBIE OPraHU3MBbI.
Buner Oposxenust.
JlaGopaTtopHnast pabota
«CpaBHEHHE MPOIIECCOB
OpO>KEHUSI U ABIXaHUS»

31

ABpOOHBIE OPraHU3MBI.
Dranbl SHEPreTHIECKOro
oOMmeHa

32

DHeprus MeMOpaHHOTO
rpaIu€HTa POTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakuuu MAaTpU4HOI'O
CHHTC3a

34

Tpanckpunuusa —
MaTpuuHblii cuaTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KonnpoBanue aMMHOKHCIIOT.
Poub pubocom B GuocunTE3e
Oenka

37

Opranuzanys reoma y
MPOKApUOT U FYKapHOT

38

MonekynsipHble MEXaHU3MBbI
IKCIIPECCUU TEHOB Y
3yKapuoT

39

Bupycsl — BHeKIIETOUHBIE
(bOpMBI JKU3HH U
00JMraTHBIE Mapa3UThI.
[IpakTuueckas padota
«Co3znaHue MoJiesu BUpycay

0.5

40

Bupychsie 3a06osieBanus
4eJ0BeKa, )KUBOTHBIX,
pacTeHui

41

Hanorexnomnoruu B
OUOJIOTHU U METULINHE

42

JKU3HEHHBIN UK KIETKA

43

Marpuunslii cuntes JJTHK

44

Xpomocomsl. JlaboparopHas
pabota «3yuenue
XpPOMOCOM Ha IF'OTOBBIX
MHKpOIIpenapaTax»

0.5

45

HGHGHI/IC KJICTKHU — MHUTO3




Tunsl kietok. Kapuokunes u
uuToKuHe3. JlabopaTopHast
pabora «Habmonenune

46 0.5
MHUTO3a B KJIETKaX KOHYHKA
KOpeIlIka Jyka (Ha TOTOBBIX
MUKpOTpernaparax)»

47 Perymsiiust >ku3HEHHOTO
LUKJIa KJIETOK

48 Opranmu3M Kak equHOe 11eJI0e
TxaHu pacTeHnN.

49 JlabopaTtopHnast pabota
«M3ydeHne TkaHen 0.5
pacTeHui»
TkaHM )KUBOTHBIX U

50 yenopeka. JlabopaTopHas
pabora «3yyeHue TkaHen 0.5
KUBOTHBIX»
Opranbl. CUCTEMBI OPraHOB.

51 JlaGopaTopHas pabota
«M3yueHnue opraHon 0.5
[[BETKOBOTO PACTEHUS

52 Ornopa Tena opraHu3MoB

53 JIBI>KEHHE OPraHU3MOB

54 IIntanue oprann3mMoB

55 [TuTaHue MO3BOHOYHBIX

JKHUBOTHBIX.




IInmeBapurenbHas cucreMa

YeJoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIXaHHUEe MO3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA

58 Tpancnopt BemecTs y
OpraHu3MOB
KposenocHas cucrema

59 MMO3BOHOYHBIX JKHBOTHBIX H
9eoBeKa

60 Brienenue y opranuzMos

61 3ammTa y oOpraHu3MOB

62 NmmyHHas cucrema
YeloBeKa

63 Paznpaxumocts u
pErynsuus y OpraHu3MoB
['ymopanbHas perymsuus u

64 SHIOKPUHHAS CUCTEMA
YKUBOTHBIX U YeJIOBEKa

65 @DopMBbI pa3MHOKEHUS
OpraHu3MOB

66 [TonoBoe pa3zMHOXKEHHE

67 Meiio3
I'ametorenes. O6pa3oBaHue

68 0.5

" PA3BUTHUC IOJIOBBIX KJICTOK.




JIaboparopHas pabota
«M3ydeHne crpoeHus
TMIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTaxj»

69

I/IH[[I/IBI/IIIyaJII)HOG Pa3sBUTHUC
OpraHu3MoOB — OHTOI'CHE3

70

3akyajKa OpraHoB U TKaHEH
M3 3apOAbIIICBBLIX JIUCTKOB

71

Poctn Pa3BHUTUC ) XKNBOTHBIX.
JlabopaTtopHnast pabota
«BrIssBeHME IIPHU3HAKOB
CXOJICTBA 3apO/blIIEH
MTO3BOHOYHBIX KHUBOTHBIX)

0.5

72

Pa3zmHoXeHue u pa3BuTHe
pactenuii. JlabopaTopHas
pabota «CtpoeHue opraHoB
Pa3MHOKEHHUSI BBICIIINX
pacTeHui»

0.5

73

HcTopust cTaHOBJIEHUS U
pa3BUTHS T€HETUKU KaK
HayKu

74

OCHOBHBIE IOHATHS U
CHMBOJIBI TEHETUKH.
JIaGoparopHas paboTa
«Jlpo3oduina kak 00bEKT
TeHETUYECKUX

0.5




HUCCIIEJOBAHUN»

75

3aKOHOMEPHOCTH
HaCJIeIOBaHUS MPU3HAKOB.
MonorubpunHoe
CKpELLMBaHHUE.
[IpakTnueckas pabota
"N3yueHue pe3ynpTaToB
MOHOTHOPUHOTO
CKpeILMBaHUs y 1po30duisl"

0.5

76

[MuTomornueckre OCHOBBI
MOHOTHOPHUHOTO
CKpEITUBaHUS

77

AHanuzupyroiiee
ckpemuBanne. Henosnnoe
JOMHHHUPOBaHHE

78

JlurnOpuHOE CKpeIBaHUE.
[IpakTudeckas padota
«M3y4yeHue pe3ysibTaToB
JUTHOPHUTHOTO CKPEITUBAHUS
y Ap030(HIIBI

0.5

79

LuTonornyeckue 0CHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

80

CHGHJ’ICHHOC HaCJICJOBAaHUC
IIPpHU3HAKOB

81

XpOMOCOMHaSI TCOpHUA
HaCJICACTBCHHOCTHU




82

T'eneTuka mona

83

T'enoTnn kak 1egocTHAs
cucreMa

84

['eHeTnueckuii KOHTPOJIb
pa3BUTHS PACTCHU,
JKUBOTHBIX U YEJIOBEKa

85

N3MeHYnBOCTH TPU3HAKOB.
Bunnr n3MeHuUuBOCTH

86

MoaudukanrnoHHast
N3MEHYHBOCTH

87

BapraunonHslii psa u
BapHUaIlMOHHAS KPUBas.
JlaGopaTtopHnasi pabota
«HccaenoBanue
3aKOHOMEPHOCTEHN

MO (UKAITHOHHO M
n3menunBocTu. [loctpoenue
BapHUAIIMOHHOTO psJa U
BapHallMOHHOW KPUBON»

0.5

88

I'enoTunuueckas
W3MEHYHUBOCTD.
KomMmOunarusHas
W3MEHYHMBOCTD

89

MyrannonHas
U3MEHYHUBOCTb.
[IpakTnueckas pabota

0.5




«MyTtammu y 1po3o¢uisl (Ha
TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TpoIecca.
OnUreHeTHKa U
SIMI'CHOMHKA

91

I'eneTnka yemoBeKa.
[IpakTueckas pabora
«CocraBiienne 1 aHaJIm3
POAOCIOBHOMN

0.5

92

MeTtoIpI METUITMHCKON
TeHETUKU

93

3HayeHne METUITMHCKON
TEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHX 3a001eBaHMI
yeJioBeKa

94

OcHOBHbBIE IOHATHUSA
cenekuuu. JlaboparopHas
paborta «M3yueHue copToB
KYJIBTYPHBIX PACTCHUI U
MOPOJ TOMAITHUX
KUBOTHBIX»

0.5

95

MeTtoabl CeneKIIMOHHOM
paboTsl. JlabopaTopHas

0.5




pabora «/3y4eHrne MeTo10B
CEJICKLIMU PAaCTCHUIN

96

JocTmkeHus ceJeKIuu
pacTeHUH U KUBOTHBIX.
[TpakTuyeckas pabora

«IIprBUBKa pacTeHHI»

97

CoxpaHeHue, u3ydeHue u
UCTIOJIb30BAHNUE
TeHETHYECKUX PECYpPCOB

98

buorexnonorusa xak HayKa U
OTpacJib MMPOU3BOJICTBA.
[IpakTnueckas pabora
«M3ydeHne 00BEKTOB
OMOTEXHOJIOT I

0.5

99

OCHOBHBIE HaITPaBJICHUS
CHHTETHYECKOH OHOJIOTHHU

100

XpOMOCOMHaﬂ " ICHHas
HWHIXCHEPUS

101

Meaunmackue
OMOTEXHOJIOTUH

102

PesepBHbIN ypOK.
[ToBTOpEHUE, 000OIICHNE,
cHUCTeMaTH3allys 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

135




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTte/ibHbIE

pecypchbl

DBoJrolMoHHas Teopus Y.
JlapBuHa

JIBrKyIye CHIb
SBOJTIONNH BUAOB 10 Y.

JapBuny

Bopr6a 3a cymecTBoBanmue,
€CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOD

dopmupoBaHHe
CUHTETUYECKOU TEOpUH
ABOJIIOLINH

OTansl BOIIOIHOHHOTO
Imponuecca: MUKPOIBOJIOIUA
1 MaKpO3BOJIIOLUA

[Monmynsauus —
3JIEMEHTapHas eMHUIIA
SBOJIIOIUHU

3aKOH IreHeTHYECKOTr0
paBHoBecus JIx. Xapau, B.
Baiin6epra. JlabopartopHas

0.5




pabota «BrisiBneHuE
M3MEHYMBOCTH Y ocoOei
OJIHOTO BHJIA»

OneMeHTapHbIE (HAKTOPHI
IBOJIFOLIAN

Dddext ocHoBaTEISI.
OddexT OyTHIIIOUHOTO
TOPJIBITITKA

10

Murpauvu. U3onammn
MTOITYJISLIAN:
reorpaduueckas,
OuoJiornyeckas

11

EcrecTBennslit oTOOD —
HaIpaBJISIOMHN GaKTop
ABOJTIOIIUHT

12

[TonoBoii oTOOP

13

[TpucnocobaeHHOCTD
OpPraHu3MOB KaK pe3ysIbTar
MUKPOIBOJIIOIUH.
JlaGopaTopHas pabota
«M3yuenue apomopdo30B u
UAMOATaN TAIIHN Y
pacTeHUi U )KUBOTHBIX)

0.5

14

ITpumepsl
MPUCTIOCOOTICHUH Yy
OpraHU3MOB:

0.5




MOp(hoJIOTHYECKHE,
¢bu3noIornUecKue,
OHMOXMMUYECKUE,
MIOBEJICHUECKHE.
JIaboparopHas paboTa
«IIpucnocobienus
OpPraHU3MOB U UX
OTHOCHTEIIbHAs
1IeTIECO00Pa3HOCTH

15

Bun, ero kpurepun n
cTpykTypa. JlaboparopHas
pabota «CpaBHEHHE BUIOB
1o MOP(OJOTHYECKOMY
KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

Bunoob6pa3oBanue kak
pe3yabTaT
MHUKPO3BOJIIOLIUN

18

CBi13p MHKPOSBOJOOUH U
SINICMHUOJIOI'NH

19

Maxpo3BoroIus.
ITaneonToiornyeckue
METO/Ibl U3yUEHUS
SBOJTIOINHU

20

buoreorpaduueckue
METO/IbI U3yYECHUS




9BOJIIOIINH

21

OMOpPHOTIOTUYECKHE U
CpPaBHHUTCIIBHO-
MOP(OJIOTHISCKHE METO,IBI
HU3YUCHUA 5BOJIIOINU

22

MonekynspHo-
FeHETUUECKHE,
OMOXMMHYECKHE U
MaTeMaTHYECKHE METOIbI
W3Y4YEHUS IBOJIOIUN

23

OO6111e 3aKOHOMEPHOCTH
IBOJFOIUHT

24

AnanTuBHas paguanus.
HepaBHoMepHOCTh TEMIIOB
SBOJIIOLUU

25

Hayunsbie runoressl
MIPOUCXOXKICHUS dKU3HU Ha
3emie

26

JlonayuHbie
MIpe/ICTaBJICHHUS O
3apOKJICHUH KU3HU

27

OCHOBHBIC dTaIbl
HeopraHqucxoﬁ
9BOJIIOIINHA

28

I'unote3sl 3apOKACHUA
KHN3HH




29

Ucropus 3emiin 1 MeToAbl
€€ U3y4eHHUsL.
JIaboparopHas paboTa
«M3ydeHne u onucaHue
HCKOIIA€MBbIX OCTAaTKOB
JPEBHUX OPraHU3MOB»

0.5

30

HaganpHbIe TaImsl
OPraHNU4eCcKOM FBOJIIOIUN

31

OBOJIIOIMS DYKAPUOT

32

OCHOBHBIE ATaIbI
SBOJIIOIIMH PACTUTEIBHOTO
mupa. [Ipaktnueckas
pabora «3y4yeHue
0COOEHHOCTEHN CTPOCHUS
pacTeHui pa3HbIX
OTJICTIOB»

0.5

33

OcHOBHBIE ATaIbI
SBOJIIOIINH KUBOTHOTO
Mupa

34

OBOIOLUS )KUBOTHBIX.
IIpakTuyeckas padora
«M3yuenune ocoOeHHOCTEH
CTPOEHUS TO3BOHOYHBIX
AKHUBOTHBIX»

0.5

35

PasButue xu3au Ha 3emie
I10 5paM U Mnepruoaam




36

MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIIOrO

37

CoBpeMeHHBIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPraHU4eCcKOTO MPOILIOTO

39

OCHOBHEIE
CHCTEMATUYECKHE TPYIIIIBI
OpraHnu3MoB

40

AHTpPONOJIOTHS — HayKa O
YEIIOBEKE

41

Pa3BuTune npeacraBieHui o
MIPOUCXOKICHUH YEIIOBEKA

42

MecTo yenoBeka B CUCTEME
OpPraHMYECcKOTo MHpA.
JlaGopaTopHas pabota
«M3ydeHne ocoOeHHOCTEH
CTpOEHUS CKelleTa
YeN0BeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM)

0.5

43

JBrokyuye cuiibl
aHTpOIIOTEHE3a

44

CooTHoOlIEHHE
OHMOJIOTUYECKUX U




COLIMANBHBIX (PAKTOPOB B
aHTPOIOTeHE3e

OCHOBHBIE CTAINN

45
aHTPOTIOTEHE3a
46 [Taneorenernka u
MaJIeOTEHOMHUKA
47 DBOJIIOILUS COBPEMEHHOTO
9eJoBeKa
UYenoseueckue pachl.
48 [IpakTueckas pabora
«M3yueHune 3K0T0THYECKUX 0.5
aZanTanui 4eJI0BeKay
49 MexaucuunInHapHbIe
METO/Ibl AaHTPOTIOIOT U
50 3apoKAeHUE U pa3BUTHE
9KOJIOTHH
MeTo1bl 5KOJIOTHH.
JlaGopaTopHas pabota
51 «M3ydeHne MeTo10B 05
9KOJIOTHUECKUX
UCCIIeIOBaHUII»
59 3HaueHNe SKOJOTHIECKUX
3HAHUM 11 YelloBeKa
53 Okonornyeckue pakTopsl
54 AbuoTtnueckue GpakTopsl. 05

CBeT Kak 2KOJOTHYSCKUM




¢daxrop. JlabopaTopHas
pabota «BrisiBeHUE
MIPUCTIOCOOICHUIA
OpraHru3MoOB K BJIMSHHIO
CBETa»

55

AOGuoTtudeckue (HakTopsl.
Temmneparypa kax
IKOJIOTUYECKUH (PaKTop.
JlabopaTtopHnast pabota
«Brp1siBIICHUE
MPUCTIOCOOTIEHUH
OpPraHWU3MOB K BIIUSHHUIO
TeMIIepaTypb»

0.5

56

AOGuoTtndeckue (HakTopsl.
BraxxHoCTh Kak
AKOJIOTUYECKHUH (PaKTop.
JlaGopaTopHas pabota
«AHaTOMHYECKHE
O0COOCHHOCTH PacTEHU U3
Pa3HbIX MECT OOUTAHUS

0.5

57

Cpensl oOuTaHus
OpraHU3MOB

58

buonornueckue PUTMBI

59

XKuznenusie GopMel
OpraHU3MOB

60

buotnueckue pakropsl




61

3HaueHre OMOTHYECKUX
B3aMMOJICHCTBUH IS
CYIIIECTBOBAHMS
OpPraHU3MOB B cpejie
oOuTaHus

62

OKOJIOTUYECKUE
XapaKTePUCTHKHU
TTOTYJISITTAH

63

OcCHOBHBIE TTOKa3aTeIIN
HOHy.]'ISIHI/II/II YHUCJIEHHOCTD,
IJIOTHOCTh, BO3pacTHas 1
MOJIOBasl CTPYKTypa

64

OCHOBHBIC TTOKa3aTeIIN
TIOMYJISAIIAH: POXKIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUN

65

DKoJoru4eckas CTpykTypa
MOMYJISIIIUH

66

JluHaMuKa TOMYJISIIUU U e€
perymsus

67

Kpussie pocta
YUCIEHHOCTH MOMYJISIINH.
KpuBbie BbKUBaHUS

68

DKoJoru4eckas HUIIa
Buja. JlabopaTopHas
pabota «IIpucnocobneHus

0.5




CEMsIH paCTEeHUHN K
pacceneHuIo»

Bung xkak cucrema

69 .
TTOTTYJISITTHHA
3aKOHOMEPHOCTH

70 MTOBE/ICHUS ¥ MUT AU
KUBOTHBIX

71 Coo00111€CTBO OpPraHu3MoOB
— OHOIIEHO03

79 DKocHUCTEMA KaK OTKpPbITas
cucTemMa
Kpyrosoport BemiecTs u

73 MMOTOK PHEPTUHU B
HKOCUCTEME

74 OcHOBHBIE TIOKa3aTenn
HKOCHCTEMBbI

75 DKOJIOTHYECKHE TTUPAMHUIBI

76 N3menenus cooOriecTB —
CYKIIeCCUU
[IpupoaHbIe 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.
DKOCHUCTEMBI MOpPEH U
OKEaHOB
[IpupoaHbIe S5KOCUCTEMBI.

78 DKocHuCTEMBI TYHIP, JIECOB,

CTeneH, yCThIHb




79

AHTpOIIOT€HHbIE
9KOCHCTEMBbI

80

YpO03KOCHCTEMEI.
[TpakTuyeckas pabora
«M3ydeHne u OnucaHue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3anMMOJICHCTBUN
OpPraHW3MOB B 3KOCHCTEMaX

82

MexaHn3MBI BO3JEHCTBUS
3arpsI3HEHUN Pa3HbIX TUIIOB
Ha CyOOpPTaHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

83

buocdepa —
oOmIeruIaneTapHas
00oJ10uyka 3emMitn

84

VYyenue B. U.
Bephuaznckoro o 6uocdepe

85

3aKOHOMEPHOCTH
cyliecTBOBaHUs Ouocdepsl

86

KpyroBopoTs! BeliecTs u
OMOTCOXMMHYECKHUE [TUKITBI

87

30HaNBHOCTH OHOChEPHI.




OcHOBHBIE OMOMBI CYIIIH

88

YcToitunBocTh OMochepsl

89

DKOJIOTUYECKHUE KPU3HCHI U
UX TIPUYUHBI

90

Bo3nelicTBue uenoBeka Ha
ounochepy

91

AHTpOTIOT€HHOE
BO3/ICHCTBUE HA
pacTUTEIBHBIN U
YKUBOTHBIN MU

92

OxpaHa npupoipt

93

OcCHOBHbBIE TPUHLIHUIIBI
YCTOWYHBOTO Pa3BUTHS
YeJI0BEYEeCTBA U MIPUPO/IBI

94

PanmmonanpHoe
MIPUPOJIOTIONIL30BAHUE U
COXpaHEHHUE
OMOJIOTHYECKOI0
pasHooOpa3zus 3emin

95

O000111eHIE IO TEME
«MUKpO3BOIIOLUSA U €€
pe3ynbTaThb»

96

O000111eHIE TTO TEME
«MaxkpodBOJIIOLIUA U €€
pE3yIbTaThD»

97

O00011IeHIE IO TEME




«IIpoucxoxaenue u
pa3BUTHE )XU3HU Ha 3emiie)

O000611eH1E 110 TEME
98 «[IpoucxoxaeHue
YeJI0BeKa — aHTPOIIOTCHE3)

O060061eHue 1o TeMe
99 «DKOJIOTHSI — HayKa O

B3aMMOOTHOIIICHUAX
OpraHusmMoB»

O600611eHue 1o TeMe
100 | «OpraHusmsl u cpena
oOuTaHU»

O00011IeHNE IO TEME
101 «IKOJIOTHSI BUIOB U
MOMYJISIA

O600611eHue o Teme
102 «buocdepa — rinodanpHas

OKOCHCTEMa»

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






