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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepanumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayo6nénnoro ypoBHs uszydenus (10-—11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMeTHOM obiactu «EctecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunbHbie ydyeOHbIE
NpeAMEeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbI O0ECIEUNUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIMM, CPEAHUM
o01uMM, cpeHUM MpoheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBSA3aHHBIX C MpoQopueHTauueld O00yYaroluXcsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIACTM HAy4YHOI'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrHuEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CITIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337a4ax M3y4yeHus ydeOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
ompeneNnsieT o0s3areNbHOe (MHBApHUAHTHOE) NPEIMETHOE COJEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHYeT TMOCIEA0BATeIbHOCTh M3Y4YeHUs Y4YeOHOro marepuaia ¢ y4dETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme 1o 6uosioruy peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Oyaromaps dYeMmMy [POCMATPUBACTCS  HAMNpPABJICHHOCTh  Ha
MOCJIEYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
bopMHpOBaHUE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJIOTMYECKOTrO
MBIILIEHHUS, IPEJCTABICHUH O 310pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel npupoHoit cpene. B mporpamme 1o GMoi0ruu Takxke
MOKa3aHbl BO3MOKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpEAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHOM JICSITEIbHOCTH OOyYarolIuxcsi MO OCBOCHHUIO COJEpKaHUS
OMOJIOrMUecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOmero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOJieHHe 3HaHUM 00y4aroIuxcs 0 dKUBOM NPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOU OMOJIOTUH, IMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, IBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuyenne yueOHOro mnpeamera «buomnorus» Ha yriIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHHIO
Ouonoruueckoro  oOpa3oBaHHA B By3aX W OpraHU3aLMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/eioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U YriyojieHbl OWOJIOTMYECKHE 3HaHMsS O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS MTPUKIIAHOTO U IOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYYCHHBIMU OOYYaIOIIMMUCS MPU H3YYEHUU
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 kinacce u3ydarorcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJIEKIUH, OMOTEXHOJIOTMH U CHUHTETHUYECKON OHOJOoruw,
aKTyaJU3UPYIOTCS 3HaHMSI OOyYarolIMXCsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonoruu yenoreka. B 11 kiacce u3ydaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00yJaroUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJI€H, IPUHIUIIOB U MPaBUJ,
JIEKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKH, OpraHu3ma, IOy,
OMOLIEH03a, SKOCHCTEMbI, O BBIAAIOUIMXCS HAYYHBIX JOCTUKEHUAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAJHBIX acleKTax OMOJOrMYecKuX 3HaHuM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COJAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJIEHUS U Pa3BUTHUS
TOU WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIaI0M OT€UECTBEHHBIX U 3apyOekKHBIX yUEHBIX
B pEIlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

[enb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIbHOMN



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOPETECHUE YMEHHM
WCITOJIB30BaTh TH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K ONMpenenEéHHoN 00IacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JJIs TPOJIOJKEHUS OMOJIOTMYECKOTr0 00pa30BaHus.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yIIyOI€HHOM YpOBHE 00€CTIEUMBACTCS PEIICHUEM CIICIYIOMINX 3aa4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHILICTIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, brocdepa); 0 BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX HUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YalIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHOJOTHM, TaJCOHTOJIOTHH, JKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIIECIOBAHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJiIcHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBaTh M HCMOJb30BAaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TOJIb30BAThCS
OMOJOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIHMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OIICHUBATh IMOCIEACTBUS CBOCH NEATENLHOCTH TIO
OTHOIIICHUIO K OKpPYXKalIIeld NpUPOAHOM cpele, COOCTBEHHOMY 37I0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBaTH W COONIOJATH  MEPHI
npoduiIakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOM KU3HENEATEILHOCTH B UPE3BhIYANHBIX
CUTyallUsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00YUAIOIINXCSI UHTEIIEKTYaIbHBIX M TBOPUYECKUX CITIOCOOHOCTEH B
MpOIIECCE 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTWH, PEIIAEMbIMU €I0 TMPOOJIeMaMH, METOJOJIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTHYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIMIUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K JKUBOU MPUPOJE B
IIEJIOM U K OTJICTILHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrue  OOyYaroIMMHCS  KOMIIETEHTHOCTH B PaIMOHAILHOM
PUPOAOTIOIH30BaHUHU (COOIOICHHE TTPABIII TIOBEICHHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdepsl), COXpaHEHHUH COOCTBEHHOTO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jrojned  (cobmomeHuss wMep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieueHrne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NoCJIeayIOIEMY TPO(PECCHOHATBHOMY CaMOONPEAEICHUI0, B COOTBETCTBHUHM C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MMOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISETCS ¢ YYETOM CHEnU(pUKU €ro COJep KaHWs U HalpaBIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENICTCS yUUTeNIeM Ha OCHOBE HMEIOITUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHMU COBPEMEHHON €CTeCTBEHHO-HAy4YHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnoruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIUILIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, U. JapsuHn, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3Yy4YeHHUE

JKuBble cuCTEMBI Kak NpeaMerT Hu3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHusany SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdmme B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKuW3Hb Kak ¢opMa CyIlecTBOBaHUS
Marepuu. Hayku, n3ydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CHCTEMATU3alus, MeTaaHanu3. l[londarue o 3aBUCUMON u
He3aBUCUMOUN TiepeMeHHOU. [InanupoBanue oskcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TMPHU3HAKH KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenosy, «buocdepa», «Merombl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue: 1a00paTtopHOe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. llIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METOI MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID,
«HMcTopus pa3BUTHSA METOJO0B MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
I111P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, pEareHTa, y4aCTUE B CTPYKTYPUPOBaHUU KIIETKH,
TEIUIOperyisiiuu. MuHepanbHbIe BEIIeCTBA KIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue Qynkuun 6enkoB. IIpuonsi.



YraeBoasl. MoHOCaxXapu/ibl, AMCaxapubl, OJIMTOCAXAPU/IbI U TTOJIHCAXapUIbI.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me CBOKWCTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MecronaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue [JHK. Memoowsi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull cCuHme3s OUOMOIEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptperst: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinn, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripenenieHie XuMHUYECKHUX 3JIEMEHTOB B dKUBOU MIPUPOIL.

Tabmuel u cxembl: «llepuoguueckass TabavIia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHne MoJIeKyn JUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekynsl ATO».

O0opyoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C MOMOIIbIO Ka4€CTBEHHBIX
pEaKIUii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u QyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHme MpoKapuOTUIECKON KiIeTKU. KieTouHast cTeHKa OakTepuil u apxeil.
Oco0eHHOCTH CTpOeHUs TeTepoTpoPHON U aBTOTPOGHON MPOKAPHUOTUUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue v GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTKH. [1na3zmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTHdeckoil MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: maccuBHbIN (quddy3usi, obnerd€Hnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPaHCIOPT).
[Tonmynponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KkaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, Qaronuro3. Dk3o1uTo3. Kietounas crenka. CTpykrypa U (QpyHKIUH
KJIETOYHOW CTEHKU PAaCTEHUH, TPUOOB.

[Huromna3zma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHouIbI
KkJeTki. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3anumocss3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHHE TpaHyJspHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvooicu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kirerounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKM:  MHTOXOHJPUHM,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIMM MHUTOXOHApUN u Tuiactui. llepBudHsble,
BTOPUYHBIE U CIIOXKHBIE MIIACTUABI POTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pEeCcHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J{uHamuka s0epHou 00010uku 6 mumose. Aoephbiil
MpAaHcnopm.

Knerounsle BkiatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKm», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIa3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUTISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoja B OOMEHHBIX
mpoleccax. OJHepreTudeckoe oOecnedeHue KieTku: mnpeBpauieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KIETKEe. DOTOCHHTES.
AHOoKcucenHbIll U OKcuceHHblll omocunme3 y oaxkmeputi. Ceemocoouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBetoBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munul
gdomocunmesa. llpogykTuBHOCTH poTOCUHTE3a. BiusHue pa3andHbIx PakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaAYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npoiieccax ouonoruyeckoro okucienus. [{uknmnueckue peakiuu. OKUCTUTENHHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduerma npomonos. Cunmes ATD:



paboma npomonnou AT®-cunmaszwvl. [lpenmymiecTBa a’poOHOTO MyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsl: JIxk. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocuHTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cunresa. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKIIUSAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuyeckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiius akTUBHOCTM T€HOB y HpoOKapuoT. ['mmorte3a
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekneTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasa.

BupycHsbie 3a00sieBanus 4esnoBeka, KkMBOTHbIX, pactenuil. CITN/, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatay)
CmMpYKmMypHuIx buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynxyuu 6eaxos. Cnocodovt 00cmasKu 1eKkapcms.



JeMoHCTpanun

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

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuii Kom», «BUpych»,
«baktepuodarmu.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounbrii 1muki, ero mnepuojabl W peryisiusa. Wuarepdaza U MHUTO3.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epruobl UHTEpGa3bl.

Martpuunbin cunres JAHK — perumkanwma. [Ipunnuner permmkanuun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TemoMepaza. XPOMOCOMHBIH HaOOp KJIETKM — KapuOTHUIl. JIUIJIOWIHBIA W
rariouaHbll  HaOOpel  XpoMocoM. ['omonorumunsie xpoMocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauyu MUTO3a U MPOUCXOISIIINE B HUX MPOIIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsuust MutoTHueckoro mukia kieTkd. [IporpamMmmupyemasi KieTodHas
rudeb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnupl u cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Murtoszyn, «CtpoeHue
xpomocomy, «Pemmmkanusa JHK.

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

Jlaboparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHnas pabora «HaOmroeHre MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATaX ).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHUS U JKU3HEACATEIIPHOCTH OTHOKJIETOYHBIX OPTAaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC T'PHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npotucthbl. KoloHuanpHbIE OPraHU3MBI.



B3anMoCBA3p 4YacTE MHOTOKJIETOYHOrO OpraHu3ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENbHBIX TKAHEW: 00pa3oBaTeIbHAas, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUNA U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIleyHas, HepBHass. OcoOEHHOCTH CTPOCHHS, (PYHKIHA U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTPOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaabHbIX
BellecTB  pacreHusmu.  [Iutanme  KMBOTHBIX.  BHyTrpumosoctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOTO TpakTa. llnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas OBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKWBOTHBIX.
JlpixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonuTaomuX. Perymsmus npixanus. JprxareiabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHUM3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemeCcTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. OBOJIIOLUOHHBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisiuus.

Brinenenue y opranusmos. Beienenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbineneHus. QPuibTpalus, CEKpeuus Hu
oOpaTHOe BcacblBaHME KaK MEXaHU3Mbl paOOThl OpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CcHUCTeMaMu. Beiaenenue y



MO3BOHOYHBIX KMBOTHBIX U yenoBeka. [louku. CtpoeHue u QpyHKIHOHUPOBAHHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OaKTepuil U UCTHI MPOCTEHIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uyenoBeka. KieTouHblid u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuit
UMMYyHUTET. Teopust KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumocTte ¥ perysinus |y OprauusmoB. Pazgpaxumocts y
OJIHOKJIETOUYHBIX OPraHUu3MOB. Takcucsl. Pa3ipa)xumMoCTh U peryisuus y paCTeHUMN.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JXUBOTHBIX. Peduiekc u
pedrnexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas peryisiuus W 3HAOKPUHHAs CHCTEMA YKMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI K UX TOPMOHBI. JlefcTBUE TOPMOHOB. B3auMOCBS3b
HEPBHOU U SHJOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl LBETKOBBIX PpPaCTEHUIN»,
«CuctemMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTediisy,
«CTpoeHue JNHUCTOBOM IIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHass cucrema», «/lpixarensHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenurensHas cucrteMa», «IOHIOKpPUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX KUBOTHBIX», «CTpOCHUE THUIIPBI»,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHne HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nrumy, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pedmexey.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEenapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU



HACEKOMBIX, WTJIOKOXKHX, YKUBBIC SK3EMIUISIPhI KOMHATHBIX PacTeHUU, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opya0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AelcTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHE KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHoKeHHe ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: IOYKOBaHHE, CHOPYJISALUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. bronmorndecknii CMbICIT
M€i103a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPA3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH APOOJICHUST MIIEKOMMUTAIOMIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (SMOpUOHATbHAS HMHIYKIUSA).
3akiagka IUlaHAa CTPOCHUS JKUBOTHOTO KakK pe3yibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUI TEHOB. BrnusHue Ha >MOpHUOHATBLHOE pPAa3BUTHE PaA3IAYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKO€ 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOPUOHAIBHOTO Pa3BUTHUS



y )KMBOTHBIX U yesoBeka. [lepnoibl oHTOreHesa yenoBeka. CTapeHUE U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButrue pactenuii. ['ameroput u cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OILJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHU.

MexaHnu3MBl pETYISALAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpauu

[Toptpetsl: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecrnonaoro
pa3sMHOXKeHUsD», «Pa3zMHOXKEHME XIJIAaMHIOMOHAIbB», «Pa3MHOXXEHHE JBIIICHBI»,
«Pa3MHO)eHUEe AP, «Menosy», «XpoMocoMmbly, «l'ameroreHnes», «CTpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HENpsAMOE pa3BuTHe», «Pa3BUTHE MalCKOro Xxyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U JABYIOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOU KanmycTbDy, «JKU3HEHHBIN UK MXa», «/KU3HEHHBIN [IUKJI TAIIOPOTHUKAY,
«’KM3HEHHBIN IUKII COCHBLY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYIIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
IIO3BOHOYHBIX )KHBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TeueCTBEHHBIX YYEHBIX B PA3BUTHUU TI'€HETHUKH.
Pabots H. K. KonwrioBa, H. U. BaBunosa, A. H. benozepckoro, I'. J. Kaprnieuenko,
10. A. ®mwmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUUECKHUE MOHATHSA U CUMBOJIBI. [ OMOJIOrH4YHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUSL, TMOPUIBI, T€HOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETUKU:  THOPHUIOJIOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JlemoHcTpanuu



[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rudpUI0B nepBoro nokojeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI raMeT.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHMUS.
Pacuierienre npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacieaoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIYy TeHaMHh. XPOMOCOMHasd
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEACIEHUS Moa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanne npu3HaKoB, CHEMJIEHHBIX C IMOJIOM.

I'enoTun kak uenoctHas cucremMa. [ienoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, & TAKXKE
(U3UONIOTUYECKUX  TPOIIECCOB, TOBEICHUS W  KOTHUTUBHBIX  (DYyHKIIHUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIeACTBEHHOU HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JleMoHCTpauumn

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

Tabmuubl u cxemsl: «IlepBoiit 1 BTOpoil 3akoHbl Menpens», «Tpetuit 3axoH
Mennens», «AHanu3upyoollee CcKpeluBaHue», «HemomHoe IOMUHHUpPOBaHHEY,
«ClemIeHHOe HacleJOBaHUE TMPU3HAKOB Yy Jpo30duiibl», «l'eHeThka TmoJiay,
«Kapuotun denoBeka», «Kapuotun npozodwib»y, «Kapuotunm mnOTULBDY,
«MHOXEeCTBEHHBIN ajljIenu3M», « B3auMoaeicTBue reHoBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpaswus
rHOpUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIUICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHUMOTO HAcCJEJOBAHUS NPU3HAKOB, MOJEIb JJIs



JEMOHCTPALMK CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «lI3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «M3ydeHue  pe3ysibTaToB  JUTHOPUTHOTO
CKPEIIMBaHUSA Y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIECTBCHHASI.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMUECKAasE N3MEHUUBOCTh. CBOMCTBA T€HOTUIMMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETUYECKOro pa3HoO0pas3us B Mpezesiax OJHOrO BUA.

MyTanmonHas HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHbele. CHOHTaHHBIE W  WHAYUUPOBAHHBICE MyTalMHh. SoepHble W
HuToIa3MaTuyeckue mMyranuu. CoMaTUYecKue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJIOTMYECKHUX pPSIOB B
HacienctBeHHo u3MeHunBoct (H.W. BaBunoB). BHednepHas W3MEHUYMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHUUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JleMmoHCcTpauumn

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. Bapuios.

Tabmuupl u  cxembl: «Bugsl usmeHunBOCTHY», «MoaudukaoHHas
U3MECHYHUBOCTDY, «KomOnHaTHBHas U3MECHYHUBOCTHY, «Meios»,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.

OOopyoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. l[locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3odunabl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapruotun uyenoBeka. MexayHapoaHas IporpamMma HMCCJIEAOBaHUsS T€HOMa
yenoBeka.  MeToabl  M3y4YeHUs  TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00JIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJie3HM C HAClEeNCTBEHHOM MpelpacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(GbU3MYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpY»Karolen cpefnl. ['eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKICHUE CEJIEKIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOMCXOXKIEHUS U MHOT0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNM COPTOB PACTEHUI U TOPOJI )KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHOM pabOTHI.

Metonbl cenekiMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU 1Y aJIbHBIM. ITarnel KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OILIEHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
dbopm opranusmMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHMS U METOJOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpuBnaosas THOpUIN3AIINS.
brnuskoposcTBEeHHOE — CKpemmMBaHue, wid  WHOpuauHr.  HepoactBenHoe
CKpelnuBaHue, Win ayTopuauHr. ['erepo3uc u ero mnpuduHbl. Mcmonb3oBanue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecrutiogus



MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1EHas
DesonoYUAY.

CoxpaHeHure U U3y4YeHUE T€HETUUECKUX PECYPCOB KYJBTYPHBIX PACTEHUH U UX
JUKUX pOAUYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaax YVIAVYUleHUs
Cyuecmeyowux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM Hucie C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCe008aHU, Nepedosblx Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JdeMoHCcTpaIMK

[Toptpers: H. W. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI IPOUCXOKIECHUS U MHOTO00Pa3usl KYJIbTYpPHBIX
pacTeHuin», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtarenesy.

JlabopaTopHast pabdora «/3yueHne coOpTOB KyJIBTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHnas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOHUCTBITATETLHBIM YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCJIOMOJIOYHBIX IPOJYKTOB,
BUHOjIeME. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHANIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas mHxenepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuUAM3alMsS HW  COMAaTHUYECKUN
sMOpuorene3. lcronp3oBaHue TramionoB B CeleKUMH pacTteHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATIbHBIX U NOAUKIOHATbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIAaHTAUHUHU SIAEP KIETOK.



Texnonoz2uu 0300po6nenus, Kyibmusupo8anus U MUKPOKIOHANIbHO20 PAZMHOMNCEHUs
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix JITHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus 1 MepCreKTUBbI XPOMOCOMHOM Y TEHHOW MHKEHEPUHU. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW WHKEHEPHUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €ro 340poBbs. Mcmosib30BaHHE CTBOJOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-OumouwmHkenepus i pa3paOOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmonmpuHTHUHTra U ckaddonaunra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIIVHBI.

Co3naHue BEKTOPHBIX BAaKIMH C LEJNbI0 00ecrnedeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyautened OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢bynkunonupoBanusi PHK-conepkamuyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnunp! u cxemsl: «Vcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkenepus», «I eHHass UHXEHEpUs».

JlaGopaTopHnasi padora «3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKHCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE IBOJIOHMUOHHBIX NpeICTABJICHUN B
OouoJiorumn

OpomonmonHas Teopusi Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBr>Ky1Me Cuitbl 3BOTIOLMH BUIOB 110 Y. J[apBHHY (BbICOKas MHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHUW3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cuntetndeckorr Tteopun sBoftonuu (CTD). HedrpanpHas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HAaYeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMmoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. lapsun, C. C. UerBepuxos, 1. U. HImansraysen, Ix. Xonaein, /1. K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra mytemecTBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodbpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWKYIIMX CHJI 3BOMIOLHMN», «OCHOBHBIE IOJOXKECHUS
CUHTETUYECKON TEOPUH 3BOJTIOLIMI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IMHULA 3BOJOLUHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/la TOMYJSLUMUKA KAK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyvaiiHble
HEHaNpaBJICHHbIC U3MEHEHUS YacTOT ajljiesiel B MOy Isausax. DPQPeKT oOCHOBATENS.
Ippexm bymouiiounozo eopaviuika. CHudCeHue 2eHemuiecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsus. llposenenue s¢pgpexkma opeticha eeno6 6 6ONLUWIUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MIOITYJISALIUM: reorpadguieckas
(mpocTpaHcTBeHHAs), OMosiorudeckas (pernpoayKTuBHas).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWWA, CTAOWIM3UPYIOLIMKA,  pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUUAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIOLMH.
Bo3HuKHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MoB. ApoMop(}o3bl U HANOATANI TALIUH.
[Tpumepsl nprcnocobIeHU y OpraHu3MoB: MOp(hoIornyeckue, PU3noI0ru4ecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xkpurepum u cTpykrypa. BumooOpasoBanue kak pe3yibTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoit (aktop BugooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTrMYECKOe), «MTHOBEHHOE) (monumIonU3aIusl,
ruOpuanzanus). JIuTenbHOCTh BOTIOIMOHHBIX TPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Pob 3BOMIOLIMOHHOM OMONOTHH B pa3pab0OTKE HAyYHbBIX METOJOB COXPAHEHHUSI
OonopazHooOpaszusi. MUKpPOIBOJIONMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEW.

JdeMoHCTpaUuU

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmunplt 1 cxembl: «MyTallMOHHAasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BalinOepray, «JIBuxyime
CWJIBl HBOJIIOIUNY, «IDKOJIOTHYECKass U30JSAIUs MOMYJsAIUiA ceBaHCKOU (openmy,
«I"eorpaduueckast U30IAIUs TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHUIIBI JAyPCKOM»,
«ITonyIsIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpPTB», «Cxema IeHCTBUA
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CcylllecTBOBaHUEY, « MHTyCTpHUanbHBbIMI
MenaHnu3zM», <« OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpenynpexnaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3sMOB U €€ OTHOCHUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanus», «I eorpaduueckoe BUA000pa3oBaHuE TPEX BUIOB JIAHBIIICH,
«KO0JIOTHYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «l[lomurmmouasl pacTeHHiD»,
«KamycTHo-peneunsiit THOpHUITY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3BEpel ¢ mpuMepaMu pa3IMuHbIX NPUCTOCOOIEHUM, Yydelia MITUL] U 3Bepei pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3INYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Bo/IOuMs U €€ pe3yabTaThbl

Metonbpl W3ydeHUS MaKpO3BOMIONMU. [lalleOHTOJIOrMYECKHE  METOMBI
uzydeHus: oHBomonuu. llepexomneie ¢GopMbl W (QUIOTEHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buawbi-
SHAEMUKHU U PEIUKTHIL.

OMOpPHUONIOrMYECKUe U CPaBHUTEIHLHO-MOP(OIOrHUecKre METOAbl U3yUEHUs
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObI U3YUEHUS IBOJIIOLUU. [ OMOJIOrHYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.

OO01re 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIFOLU Y.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosuiep, 3. ['ekkeb.

Tabnuubl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «PuHunoguth»y,  «CemMeHHBIE
nanopoTHUKW», «buoreorpadpuueckue 30HBI 3eMian», «Jlpeiid KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIUU, TrepOapuu, MYyJSKH HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTHYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUmoTe3bl NPOUMCXOXKIEHUS >KU3HM Ha 3emie. AOuoreHes u
naHcrepmusi. [JloHayyHble IpenCTaBlICHUsS O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIOTHA.

OcHoBHBbIE JTanbl HEOPraHUYECKOU 3BOJIIOLVH. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OO6pazoBanue noaumepoB u3 MonoMepoB. Koaineparnas runote3a A. . OnapuHna,
rurnore3a mnepBuyHoro OynpoHa JIk. XomjedHa, reHeTudeckas rurmoreza [
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. Mickonaemble OpraHu4eCcKUe OCTAaTKH.
['eoxpononorust u e€ Meronpl. OTHOCUTEIbHAsT U AOCOJIOTHAS T€OXPOHOJIOTHUS.
["'eoxpoHoIOrMYecKas MIKaja: 30HbI, 3pbl, IEPUOJIbI, STIOXH.

Havanenbie 3Tamnbl OpraHMYeCcKOM »HBOJIOUMU. [losiBIIeHME W DBBOMIOLMUA
NEPBBIX KIETOK. DBOMIONMUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIC OMOTUIEHKN KaK aHAJIOT MEePBBIX Ha 3eMie COOOIIECTB.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue s3ykapuoT (CUMOUOTEHE3). DBOJTIOIMOHHOE TPOUCXOKICHUE
BUpPYCOB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOUUUA BbICIIUX pacTeHUud. OCHOBHBIE apOMOpPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX PACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxaeHne MIEKONUTAIOIINX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€0JIOTMYECKUX
npoueccoB. [losiBieHnEe U paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocodenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3eMIie.

CoBpeMeHHass cucrteMa opraHudyeckoro mupa. [lpuHuumnel kiaccuukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tacrep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYEHHUIO CaMO3apoKIeHHs ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  3BOMOUUM»,  «['€oXpOHOJIOrMYEeCcKass  IIKaJay,
«HauanpHble 3Tanbl OPraHMYecKor 3BOMIOLIUNY», «CxeMa 00pa3oBaHUsS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuBOW MNpUpPOAb», «CTpOeHHE BUPYCay,
«Apomopo3bl  pacrenuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIIeTOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey, «Kumeynononaoctueiey, «Ilnockue
yepBu», «YUneHuctonoruey, «PpiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«lItnupyy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKoOU 3pe», «Pa3Butne
)KU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM 3peE,
«CoBpeMeHHas cucTeMa OpraHuyeCcKOro Mupay.



O6opynoBanue: repOapuu pacTeHUl Pa3IUYHBIX OTAEIOB, KOJUICKIUU
HAaCEKOMBIX, BJIYKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX KMUBOTHBIX, UydeJia IITUIL] U 3BEPEH, KOJUICKIIUN
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKHX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiepa—
FOpu 1o nzydenno abMOreHHOTo CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnMcaHuWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenue Yea0BeKa — AaHTPOIIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOAOTUU. METO Il AHTPOTIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MOJI0KEHUE YETOBEKA.
CBueTenbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUUECKHUE,
noBesieHueckue. OTInyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTI'HAJIbHOU
CUCTEMBI.

JIBrxymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJNM aHTpoIoreHe3a. PaHHuWe YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOITHE MIPEIKH YeJIOBEKOOOpa3HBIX 00€3bsH U
JOJIeH. ABCTPAJIONUTEKN — JBYHOTHE NMPEAKH JIOAEH. UenoBeK yMenbli, MepBbIe
W3TOTOBJICHUS OPYIUi Tpyaa. UenoBek MpAMOXOASIIMT U IIEPBBINA BBIXO JIFOAEH 3a
npenennsl Appuku. YenoBek reifienboepreckuii — oOmi npeiok HeaH 1epTaabCKOro
YEJIOBEKa M YEJOBEKa Pa3syMHOro. YelloBeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
NajeoreHOMHKaA.

DBOJIONNS COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBIH OTOOp B MOIMYNSIUSAX
yenoBeka. MyTanuvoHHbBIN Tiponiecc u moduMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonarne o pace. bospmme pacel: eBporeonHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YenoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Ccpeibl.
Bnusinue reorpaduueckoit cpeapbl u apeiida reHoB Ha MOP(OIOTHIO U (HU3HOTIOTHIO
YeJoBeKa.

MexaucuuiuiiHapHbple  MeToJibl B (usnueckol  (OMOJOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUH OMOIOTUYECKOTO U COIIMAIBHOTO B YEIOBEKE.

JleMoHCTpauumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToJIbl aHTPONOJOTuNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILIUE CUJIBI AHTPONOTE€HE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITaIbl HIBOJIFOLUHN YEIOBEKA», «Pacel yenoBeka.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIOTUYECKUMU U OMOJEHCKUMH CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
Yyepera 4eJI0BeKa U Yyepera MHUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
4eJIOBEKA, CBA3AHHBIX C IPAMOXOKICHUEM.

IIpakTnueckas padora «3yyeHne 3KOJIOTMYECKHUX aJlallTalluil YETOBEKA.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Karollei cpeaoi

3apoxaeHue U pa3BUTHe 3KoJorud B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenbl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPYXAaIOIIEeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBIN U TJI00ATBHBI.

3HaYeHUE OKOJIOTMYECKUX 3HAHUW IS 4YeJIOBeKa. KOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpOAor. DPOopMHpOBaHUE
DKOJIOTHYECKOMN KYJIbTYPbI U SKOJIOTUYECKOM IPAMOTHOCTH HACEJIECHUSI.



JeMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konorun», «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABD).

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyioruueckre GpakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccuduxamus
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBHUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBlI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak dKojorumdeckuid (axrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa HAa OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIIbI
pacTeHU M >KMBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHajgpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Mbl. [ToMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3Mbl. DBPUTEPMHBIE U
CT€HOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHus pacteHuii K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boje. [Ipucrnocobnenust KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3JYIIHAS, MMOYBEHHAS,
[NIyOMHHAsT  TIOANOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHYECKUE
0COOEHHOCTH cpefl 00uTaHusl opraHu3MoB. [Ipucnoco6ieHunss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie pUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBU KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHON popme. XKu3HeHHBIE
dbopMbl pacTeHHl: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: TUIPOOUOHTHI, TCOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUIM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, koormeparusi, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMoOJeUcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aWMOJECHCTBUN JUIsl CYIIECTBOBAHHMS OPraHMW3MOB B CpEle
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmunpel 1 cxeMmbl: «Okonoruueckue @axtopel», «CBETOBOW CIEKTP»,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TeImIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYeCKHe pPUTMBIY,
«Kusnennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro jecay, «llenn nwuranusy,
«XHIHAYECTBOY, «ITapa3utuzm», «Konkypenuus», «Cumouosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (PaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMSI, TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHHUH, dydesia NTULl U 3Bepeil, repdapuun
pacTeHull, OTHOCSIIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsl TaHHBIX TPYMI, KOJJIEKIUU XKUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloIIUX dYepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUW JKU3HM, repdapuu u
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIUX B PAa3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUM U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauus  Kak
ounonoruyeckas cucreMma. Poib HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOrMHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W TI0OJIOBas CTPYKTypa, pOXKIaeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJjiornyeckast CTpykrypa nomyiasund. OLieHKa YUCIEHHOCTH MOIYJISILUH.
JluHaMuKa nmomyssiiuu U €€ peryisinus. bHoTH4ecKkuii MOTeHIHMAaN MOMYJISLUH.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUA. Perynsiiyds YUCICHHOCTH MOMYJALMA: posib (PaKkTopos,



3aBUCSIINX U HE 3aBUCSIIUX OT IMJIOTHOCTU. JKOJOTMYECKHUE CTPATETUH BUOB (- U
K-ctparerun).

[Tonsitue 00 sKoMorMyeckoil Huie BUAa. MectooOuTanue. MHoromepHas
MoOJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnnanbHas U peaau30BaHHAs HUILIN.

Bun kak cucrema nomyisiquil. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPaTEruu. JKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJCHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JdeMoHCcTpauu

[Toptper: k. . XaTunHCOH.

Tabnuupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU TMOMYJIAIINN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiiun», «CKOpOCTh  3aceleHUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUN K paCCEIICHUION.

Tema 9. Jkosorust cood1mEecTB. IKOIOTrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OMOLIEHO3E.

Oxocucrema kak OoTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: IMPOJYIEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoAyKUus. DKOJIOTHIECKUE
nUpamMubl YUCes, OMOMACChl U DHEPTHUH.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTEHHbIE BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvl Mopeti u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCMmblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paszmmuns
ME3K]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

VYpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
dbnopa u ¢dayna. CuHaHTpomm3aius TOpoACKON ¢ayHbl. buonormyeckoe u
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B
sKocucTeMax. Poib kackadnoeo 3¢ghghekma u 6u008-30upuxamopos (Kuouesvix
81008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUN08 Ha CYOOP2aHU3MEHHOM,
OP2aHUBMEHHOM,  NONYIAYUOHHOM U IKOCUCMEMHOM  VYPOBHAX,  OCHOGbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmsusi. MeTo0IOTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaMuA
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jiecay, « DIKOCHCTeMa XBOMHOIO Jecay, « ODyHKIMOHAIbHbBIC
IPyIIIbI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTanus (macTOWIIHAs, JACTPUTHAs)», «ODKOJOTMYECKas MupamMuja YHCED,
«IKonorudecKas mupaMuia OMOMacChly, «IKOJOTHUECKAs MUpaMuia SHEPTUM,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
OHEPTUU B arporeHo3er, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Uydesia MTUIl U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0o3KOCUCTEMBD».

JlabopaTtopnasi padora «M3ydeHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypcusi «IKCKypCcHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
CJIbHUK, Ha CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcusi «IDKCKYpCHUsl B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000Jiouka 3eMJIM, TJI€ CYIIECTBYET WIH
CYIIIECTBOBaJIA XM3Hb. PazBuTHe npejacraBieHuit o onocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdeps! u e€ coctan. JKuboe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepnl. OcoOeHHOCTH Ouochepsl Kak
r100aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHoBecue B Onochepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ouocdepe.



3onanbHOCTH OMochepsl. [lorsTue o 6umome. OCHOBHBIE OMOMEBI CYIIIN: TYHIPA,
XBOWHBIC JI€Ca, CMEIIAHHBIC W IIMPOKOJIMCTBEHHbIC JI€Ca, CTEIU, CaBaHHBI,
MyCTHIHU, TPONMUYECKHE JIECa, BEICOKOTOPhs. KiMMar, pacTUTEIbHBIN U AKUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanumn

[Toptpetsl: B. . Bepnanckuid, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemanneii aec», «LLInpokoancTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponrdeckuii Jiecy.

Oo6opynoBanue: repbapuu pacTeHHUM pa3HbIX OMOMOB, KOJUIEKITUH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHl M WX NpUYMHBL. BoznelcrBue dYenoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOM cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOTE€HHOE BO3JICHCTBHE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO MHUpa. OCHOBHBIE MPUHIIMIBI OXPaHbl MPUPOIBI.
Kpacasie xkHuru. Oco0o oxpansemblie mpupoansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanimonanibHOE  TPUPOJOMOJIL30BAHME W COXpaHEHHE  OMOJIOTMYECKOIo
pazHooOpazust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJ00ANBHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTre METOJIOB MOHUTOPUHTA pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaioujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugaroujue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHogbl
IKopeadbuIumayuyu dKocucmem U Ccnocooos 060pvObL ¢  OUONOBPENHCOCHUIMIU.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepb,
«3arpszaenue nouBb», «[lapHukoBbIi adhexT», «Oco00 oxXpaHsIeMbIe IPUPOTHBIC
TeppuTopun», «MoAenu yrnpapisieMOro MUPA».



ObopynoBanue: (ororpaduu OXpaHsIeMbIX pacTeHUl M >KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanun, KpacHON KHUTM peTHOHA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Imero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUNU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPaAUIUNA pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUYECKON KYJIbTYPHI,
cnocoboHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE PE3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CANMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUs, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPAaBOIOPSAIKY, YEJTOBEKY TPyJa U CTapIIEMy MOKOJCHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHONW BHYTPEHHEH TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peaNM3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEBHOU ESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTroCcs: Kak aKTUBHOTO U
OTBETCTBEHHOTO 4WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOU TBOPUECKOM JIEATEIIbHOCTH MIPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/lad, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMIO 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roproctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJBTYpy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACJIEAUIO U MAMSATHUKAM MPHUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YETOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

IMOHHUMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPaXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMHPOBAHMA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOTIOICHIE TUTUEHWYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATHH W OTHObIXa, peryiaspHas (u3ndyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HEMPUATHUS BPEAHBIX MPUBBIUEK (YyMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAOJIIO0UE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTMYECKOW U COLMAIBHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHAIBHON ACSITEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM UX BO3MOXHBIX MOCIEACTBUA IS
OKPYKaIOUIEH CPEeIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM U MyTel uX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE ITPU U3YUECHUU OMOJIOTHH 3HAHMS
W yMEHHUS TIPU PEHICHHH TpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJNIOICHUE  MpaBWI  TOBEACHHUS B TPUPOJE,
HAMpaBJICHHBIX HA COXPAHEHWE PABHOBECHUSI B HKOCUCTEMaxX, OXpPaHYy BHJIOB,
AKOCHUCTEM, OHOCchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH MPUPOTHOU
cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJIOTUUECKHUE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUSI, IKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUYECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

NMOHMMaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
GbOopMHpPOBAaHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBlieHuss 00 OKpykKaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOeM
COXpaHEHHUS TPUPOITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JJIsI COBPEMEHHON IHBWJIM3ALINU:
oOecrieyeHus: HOBOIO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHbIe  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PalMOHAIIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs  OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYyYHONW TI'paMOTHOCTH, Kak
COCTABHOM YacTH (DYHKIIMOHAJIILHOM IPaMOTHOCTU oOydaroniuxcs, (GpopmMupyeMoi
IpU U3y4YEeHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOAIIMX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIIOYEHUST HAa OCHOBE HAy4yHbIX (PaKkToB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHust Tpo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JAESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTIAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bromorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHHUS MHPOBO33PEHUS OOYYaROIIMXCS
MEXTUCITUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKaroIue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeNU(PUKY METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIICPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISTHBHBIC),
obecneunBaomue GopMrupoBaHrue (GyHKIIMOHATHFHOW IPaMOTHOCTH M COIHAIbHOM
KOMITETCHIIUM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  WCIOJIb30BATh
OCBOCHHBIE MEXKIUCIUIUTMHAPHBIC, MUPOBO33PEHUECCKHE 3HAHHS U YHUBEPCAJIbHbBIC
y4eOHbBIC ICHCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIe JCHCTBHUS, KOMMYHUKATHBHBIC YHHBEpCaJbHBIC YueOHBIE JICHCTBHS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHBHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
0o0pa3oBaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEHUCTBUSIMM

1) 0a30BbIe JIOrHYeCKHe AeliCTBUA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpobJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYCCKUX TMOHATHH (BBIICIATh UX XapaKTEPHBbIC NMPH3HAKH, YCTaHABJIHBATh
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpENENATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMU IIEIISMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHUE MOHATHUS JUIsl OOBSICHEHUS (PAKTOB M SBIICHHM
YKUBOM MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MO/ICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€H W OTHOIIEHWH B W3ydaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkKe
POTUBOPEYHMI Pa3HOTO poOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3pabatrbhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIM3a UMEIOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH paOb0OTY B YCIOBUAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOAO0B PEHIEHUS TIPAKTUYECKUX 3a]a4, IPUMEHEHHIO
pPa3ITUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JACSATEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBIIUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI U1 10Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH PUOOPETEHHBIH OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeyiaraTb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JMTepaTrype, OHOJOTMYECKHX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bOopMyIUPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTHYHBIE METOJbI MPU TOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHBIM #A3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
Ononornyeckod HWHPOpMANMEH: TPUMEHATh XUMHUYECKHEe, (Qu3nueckue u
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAaClO3HABAaHUS W 3alUTBl  WHOOpPMAaLNH,
MH(OPMAIMOHHOW O€3011aCHOCTH JIMYHOCTH.

OBJiaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUU MO CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHUS OTHOCUTEIBHO BBIMIOJIHEHUS TIpeasiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYIUX YYACTHHUKOB
JIAAJIoTa WA TUCKYCCUU);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWS, T[MOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIMKTHI U BECTU NEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHSI C HCIIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHMMATh W KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MIPUMEHEHHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUN YUEOHOM 3a1a4u;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTUIKEHUIO: COCTABIIATH IUIAH JEKWCTBUM,



pacnpeneniaTb poid ¢ Y4ETOM MHEHHMHM YYaCTHHUKOB, OOCYXKIaThb pPE3yJbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BBIABICHHS NpOOJIEM U HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATENILHO COCTABJISTH IIJIaH PEIICHHS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEHICHHS] MO HX
CHUKEHHUIO;

NPUHUMAaTh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3€ pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE ce0sA U APYTHUX:
IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHTBhl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NESITENIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBEKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHmst  oOydaromuxcst  Owonmornu. OHH — BKIIIOYAOT:
cneruuyecKkue s OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
roJiaM U3y4YeHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buosnorus» B 10
KJlacce NOJDKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh, 3HAHUM O MECT€ W POJU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI U  pEUIeHMH NOpoOJieM  palMOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopus
HacnenctBeHHocTn T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIUICHUsI, YUCTOTHl T'aMET, HE3aBHCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. Y. BaBuiiosa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCAaHUE, H3MEpPEHUe,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUH, ’KUBOTHBIX U YEJIIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIMX B OPraHU3Max PacTeHUM, KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
IPOIIECCOB: 0OMEHA BeHIeCTB (MeTab0IM3M), MPEBPAILLCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aHUMOCBS3H MEXIY OpPraHOMJAMH KIETKH U HX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (QYHKUUSIMH, MEXKIY
opraHamMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKUMUSIMHE, MEXKIY CHUCTEMaMH OpPTraHOB M WX (QYHKIUSMHU, MEXKAY ITaramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APryMEHTHI, OHWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIs J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33Ja4l, BBISBISATH IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIEAYEMbIMU OMOJOTMYECKUMH MPOLECCAMU U SIBIICHUSMH, JI€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpAaTOPHBIE M NPAKTHUECKHE padOThl, COOIIOAATH
npaBuiia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenctBamMu, (GOpMyIHpys 1Lellb KCCIEIOBAaHUSA, AHAIM3UPOBATH IOJTYYEHHBIE
pE3yNbTATHI U I€NIaTh BHIBOADL;

yMEHHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJUYHO  TOPEACTaBIATH  NOJIYYEHHbIE  pe3yJbTaThl HAa  YYEHHYECKHX
KOH(epeHUusx;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIICJOBAaHUN B
o0acTv GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccuoHanbHOU
JEATEIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'0 XO34KCTBA, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIHI
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH mpodeccuu u
OpoAODKeHHEe OMOJIOTMYECKOro 00pa3oBaHUsT B OpraHU3alUsX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIE pe3yNbTaThl OCBOCHHS ydeOHOTO Tpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTMYECKHX
mpoOJeM dYeloBeuecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIJAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEeNeNICHUs] ¥ TOHUMAHHUE CYHIHOCTA OCHOBOIIOJATaloUX OHOJIOTMYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCHCTEMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 nyTsiX U HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxonacrea K. M. bapa), mpaBwina (Munumyma FO. JIubOuxa,
HKOJIOTUYECKON THUpaMubl IHEPTuM), rumnores3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJICHUE, SKCIEPUMEHT), CIIOCOOAMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM M Ouocdepbl, CTaOUIM3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJIOMATPUIECKOTO U CUMIIATPUYECKOTO BUA000pa30BaHMS,
BIIMSIHUSL ~ JBWXKYIIMX ~ CHJ  DBOJIIOIMM  HAa  TEHO(POHA  TMOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXAY MpoOllecCaMu DSBOJIOINH,
JBIKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX KOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHUJIOB K Cpefie OOMTaHUs, aOMOTHYECKHMX M OHMOTHYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl 1I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, SAMHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUsT MHOroodOpasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAMH | SBIICHUSMU, IeTIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M NpPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuiia mpu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, TMPOBEPATh WX OSKCICPUMEHTAIHLHBIMU
cpenacTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHUS, AaHAJIU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUA W METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJIHHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  NOPEIACTaBIATh  MOJYYEHHBbIE  PEe3yJbTaThl Ha  YYEHHMYECKHX
KOH(DepeHIusX;

YMEHHE OIIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOXKICHUU KU3HU, YEIOBEKa
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeIoTBpAIICHUS
r00albHBIX U3MEHEHUU B Ouocdepe;

YMEHHE OCYILIECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHOU
JESITEIBHOCTH B 00J1aCTH OMOJIOTUH, KOJIOTUH, IPUPOOIIOIb30BAHMS, METUIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIHCKOTO XO34WCTBA, IHIIEBOU
MPOMBIIIJICHHOCTH, YIUIyONSTh TIO3HABATEIbHBIM HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW MNpodeccuu U MPOJOJIKEHHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa3oBaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 buoiiorus kak Hayka 1
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuMHU4YECKask OpraHu3anus KIeTKA 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallleHue S3HEPTUU B 9 |
KJIETKE
7 HacnenctBennas uadopmarus u 9 0.5
peanu3zauus e€ B KIETKe
JKu3HeHHBIN MK KIEeTKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — Hayka O HAaCIEACTBEHHOCTH U ) 0.5
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cCHHTETHYECKass OMOTIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| 3apoKeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUI B OMOJIOTUI
Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpPraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
7 OpraHusmesl 4 cpesja 0OuTaHus 1.5
OKoJ0rus BUJ0B U MOIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas sxocucremMa 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMITJICKCHAs HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

Jara

IIpakTuyeckue
H3yUYeHHs

padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusa )KUBbBIX CUCTEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

MeToabl MOJICKYJIIPHON M KIIETOYHOM
ouonoruu. [IpakTrdeckas padora
«3yueHne MeTog0B KIIETOUYHON
Ouosnoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKH, UX
Ouosoruueckas POJib

OpFaHH'-IeCKI/Ie BCIIIECTBA KJIICTKU —
oenku. JlaboparopHas pabota
«O0bHapyxeHue 6EIKOB C ITOMOIIIBIO
KaueCTBEHHBIX PEaKIIUi»

0.5

CaoiicTBa, Ki1accuduxanys 1 GyHKuuu
0enKkoB




10

11

Oprannyeckue BenecTBa KICTKH —
YTJIEBOIbI

Opranndeckue BeniecTBa KICTKH —
JIATIU B

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHast pabora «Hccienoanue
HYKJICMHOBBIX KUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3NIMYHBIX OPTaHU3MOB)

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocharsr (HTD)
CexBenuponanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUTITOMHUKH,
MPOTEOMUKH

Metoabl CTpyKTypHOU OHOJIOTUU

16

17

Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHne 2yKapuOoTUUYECKOM KIIETKH.
[TpakTtuyeckas pabora «M3yuenue
CBOWCTB KJIETOUHOW MEMOpaHbI»

0.5

18

[ToBepxXHOCTHBIN amnmapar KJIeTKH

19

20

21

OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.
[IpakTuueckas pabora «M3yuenue
JABVKCHUSA OUTOINIA3MbI B PACTUTCIIBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPTraHOUABI KJIETKH:
MHUTOXOH/IPHH, TIacTU IbL. JITabopaTopHas
pabota «lVccnenoBanue miazMonnsa u
JeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HeMeM6paHHBIe OpTraHOUAbI KJICTKH

0.5

0.5




22

23

CrpoeHre U GyHKIUH sIpa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIICTOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMIISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHne KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyeHnue GpepMeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCHUIa BOAOPOA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

30

31

XemocuHntes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE32a)

AHa’poOHbBIEe OpraHu3Mbl. Busl
Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOKECHHS 1
JIBIX AHUSD)

AdpoOHBIE OpPraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI
33 Peakuyu MaTpuyHOTrO CUHTE3a
34 TpaHCKpunus — MaTpUYHBIA CHHTE3
PHK
35 Tpaucnsauus u e€ srarnbl
36 Konnposanne amuHokucior. Poib
pubocoM B OMOCHHTE3E OeKa
37 Opranu3zaiys reHoMa y npokapuor u
9YKapuoT
18 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycbl — BHEKIIETOUHBIE ()OPMBI KU3HH
39 u oOnuratHbie napasutel. [IpakTudeckas 0.5
pabota «Co3aHne MOJIeNTd BUPYyCca»
40 BupycHsble 3a001eBaHus YeI0BEKa,
JKUBOTHBIX, PACTEHUHN
A1 Hanotexnonoruu B 6uonoruu u
MEIULMHE
42 JKu3HeHHBIN MK KIETKH
43 Marpuunsiii cuares JIHK
Xpomocomsl. JlabopaTtopHas paboTa
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»
45 JleneHne KJISTKM — MHTO3
46 Tune! kneTok. KapuoknHes u IUTOKUHES. 0.5

JlaGopatopHas pabora «Habmronenue




MHTO32a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuust >)kU3BHEHHOTO IUKJIA KIIETOK

48 Opranusm Kaxk eMHOE LIEJI0e

49 Txkanu pacrenuii. JlJabopatopHas pabora 0.5
«3yueHne TKaHel pacTEHUI» ’
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHast pabora «/3yueHue TkaHeu 0.5
YKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.

51 JlabopaTtopnast pabora «3yuenue 0.5
OpraHoOB LBETKOBOI'O paCTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [Muranue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHast cUCTEMA YETOBEKa

56 JIpIxaHne opraHu3MoB

57 JIpixaHue MO3BOHOYHBIX )KUBOTHBIX U
YeJIoBeKa

58 TpaHcnopT BelIecTB y OpraHu3MOB

59 KpoBeHOCHas cucTemMa Mo3BOHOYHBIX
JKUBOTHBIX U YEIIOBEKA

60 Boienenue y opranu3smMos

61 3amura y OpraHu3MOB

62 HNMMmyHHas cuctema 4enoBeka




Pa3znpaxxuMocTh 1 perynsuus y

63
OpraHU3MOB

64 ['ymopanbHast perynsiuusi 1 SHAOKpUHHAsS
CUCTEeMa KUBOTHBIX U YEJIOBEKa

65 @opMbl pa3MHOKEHHUSI OPraHU3MOB

66 [TomoBoe pa3MHOKEHUE

67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha 05
TOTOBBIX MHUKpOIIpEnapaTax»

69 WuauBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3

70 3akagKa OpraHOB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB
Poct u pazBuTHE JKUBOTHBIX.

71 JlaGopaTtopHnas pabota «BrlisiBieHHE 0.5
MPU3HAKOB CXOJCTBA 3apO/IbIIIeH '
TIO3BOHOYHBIX JKHBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTCHUM.

7 JlaGopaTtopHnast pabora «CtpoeHue 0.5
OpPTaHOB Pa3MHOKEHUS BBICIIIUX '
pacTeHuin»

7 HcTopus cTaHOBIEHUS U Pa3BUTHS
TeHETHKHU KaK HAyKu
OCHOBHBIE TIOHSITHS U CUMBOJIBI

74 0.5

reretuku. Jlabopatopnas padora




«/Ipo3oduna kak 0OBEKT reHETUIECKUX
UCCIIEIOBAHUI

3aKOHOMCpHOCTI/I HacjaeJ0BaHUs

npu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

75 " 1 0.5
N3yuenue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3opuis”

76 [{uTonoruyeckre OCHOBBI |
MOHOTUOPUAHOTO CKpEIINBAaHUS

77 AHanu3upymrouiee CKpeluuBaHue. |
Henosnnoe nomMmuHupoBanue
JluruOpuHoe cKpeniuBaHue.

73 [IpakTuueckas padora «M3yuenue 1 0.5
Pe3yIbTaTOB TUTHOPHIHOTO '
CKpEIIUBAaHUS Y APO30(PHIIBI»

79 [{uTonoruyeckre OCHOBBI AUTHOPHIHOTO |
CKpEIBaHHS

80 CuenneHHoe Hacle0BaHNE TPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACTIEICTBEHHOCTH 1

82 I'enernka nona 1

83 ['enoTun xak nenocTHas cucrema 1

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHMi, )KUBOTHBIX U YEJIOBEKA

25 W3mMeHunBOCTh MpHU3HAKOB. Brbl 1
U3MEHYHNBOCTH

86 MonuduxaonHas U3MEHYUBOCTh 1




87

Bapuanyionnslii psig u BapuariioHHas
KkpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKATTMOHHOW U3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

89

90

I"'enoTunnyeckas N3MEHUYUBOCTb.
Komb6unaruBHass U3MEHYMBOCTD

MyTtannoHHas U3MEHYUBOCTD.
[TpakTrueckas paborta «MyTtauuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAlUOHHOI'O
mpounecca. ONUIeHEeTHKA U SIIMIeHOMHUKA

0.5

91

I'enernka yenoseka. [IpakTuueckas
paborta «CocTraBiieHre U aHAIN3
POIOCIOBHOM»

0.5

92

93

MeTopl MEIUITMHCKON T€HETHKHU
3HaueHNEe MEIUIIMHCKON T€HETHKN B
MIPEAOTBPALEHUH U JICUEHUU
TeHETUYECKHUX 3a00JIeBaHMIl YeI0BEKA

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTEHUI U TIOPOT
JIOMAIITHUX KUBOTHBIX)

0.5

95

MeTomapl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHnast pabora «3yuenue
METOJIOB CEJICKIIUU PACTCHUI»

0.5




JlocTrKEeHMS CEeEKIIMU PaCTEHUN 1

96 *KUBOTHBIX. [IpakTnueckas padora 1
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4YEeHUE U UCII0Ib30BAHUE 1
TEHETUYECKUX PECYPCOB
buoTexHonorus kak Hayka U OTpacib

98 npousBocTBa. [IpakTuueckas padora 1 0.5
«3yueHne 0ObEKTOB OMOTEXHOIOTUIY

99 OcHoBHbIE HaNpaBJICHUS CHHTETUYECKON 1
Oouosiorun

100 XpoMOCOMHas M TeHHasl UH)KEHEPUs 1

101 MeaunuHCcKue OMOTEXHOJIOTHI 1

102 PesepaHublii ypok. [loBTOpenue, 1
0000111eHIEe, cHUCTEMATH3AIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Kourpoububle IIpakTHyeckue fllsyqennﬂ :)16[()1;I;OB3TeJILHLIe
padoThI padoThI pecypenr
1 OomonnonHas teopus Y. lapsuna 1
) JIBMOKYIIME CHIIBI 3BOJIFOLIMU BUIOB 110 Y. |
HapBuny
3 Bboprba 3a cymecTBoBanue, |
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH |
9BOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPOIBOJIIOLUS U MaKPOIBOIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHHE U3MEHYMBOCTH Y '
0cobeil 0IHOTO BUIa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr !
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |
(baxTop 3BOJIIOLIUU




12

13

14

15

16

[TonoBoii oTO60p

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas padorta «3ydeHue
apoMop(}o30B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX»

[Tpumepsl nprcocoOICHHUH y
OpraHu3MoB: Mopdoiornieckue,
¢dusnonornueckue, ONOXMMUICCKHE,
noBeneHueckue. JlaboparopHas pabora
«[IpucrocobneHust OpraHU3MOB U UX
OTHOCHUTEIIbHAS 1IeTIECO00Pa3ZHOCTDY
Bun, ero kpurepuu u CTpyKTYypa.
Jlaboparopnas pabota «CpaBHeHHE
BHUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPUIO»

Crpykrypa BUJa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
MU ACMHUOJIOTNH

19

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIUN

20

21

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIbHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH




MonekynsipHO-TeHETHUECKHE,

22 OHMOXMMHUYECKUE U MaTEMATUUECKUE
METO/bl U3YUYEHUS IBOJTIOLIUN
23 OO61mre 3aKOHOMEPHOCTH BOJTIOINH
24 AnantuBHas pagdaius.
HepaBHOMepHOCTH TEMIOB 3BOJIIOIIUU
)5 Hay4nbie runoTe3s61 MpouCcX oK IASHUS
JKM3HHU Ha 3emiie
26 JloHayuHbI€ MPEACTABICHUS O
3apOKICHUH JKU3HU
7 OcHOBHBIE 3TaIbl HEOPTaHUYECKON
SBOJIIOLUN
28 ['unoTe3sl 3apoKICHUS KUZHU
Ucropus 3emiin 1 MeTOABI €€ N3yUEHUSI.
29 Jlaboparopnas pabota «3yueHue u 0.5
OIIMCAHHUE UCKOIIAEMBbIX OCTATKOB
JPEBHUX OPraHU3MOB)
30 HauanbHele 3Tars! opraHn4eckon
DBOJTIOIUHN
31 OBOMIOIUS DYKapuOT
OCHOBHBIE 3TAIIbI YBOIOIUN
3 pactutenbHOro mupa. [Ipaktuueckas 0.5
pabota «3ydyenne ocoOeHHOCTEH '
CTPOEHHUSI pPACTEHUN Pa3HBIX OTIEIOB)
13 OCHOBHBIE 3TAIbI YBOJIOLUHN JKHBOTHOTO

MuUpa




9BOJ’II-OI_[I/ISI JKNBOTHBIX. Hp aKTH4eCcKasa

34 pabota «3ydenne ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)

35 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
nepuojam

36 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKHE KPU3UCHI MPOIIIOTO

37 CoBpeMEeHHBIH 3KOJIOTUYECKUI KpU3HC,
€ro 0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4YecKoro
MPOLILIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpONOJIOTUSI — HAayKa O YEeJIOBEKE

A1 Pa3BuTHe npencraBieHuii o
MPOUCXOKACHUH YETIOBEKA
MecTto yenoBeka B cUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «3yueHue ocobeHHOCTEM 0.5
CTPOCHHS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX
C MIPSMOXOXKICHUEM»

43 JIBrKyIHe CHJIbl aHTPOIIOTEHE3a

m CooTHo1IeHre OMOIOTHIECKUX U
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taseorenerrka u nmajeOreHOMHUKA

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa




48

49

UYenoseueckue pacel. [Ipakrrudeckas
pabota «M3ydeHHE FKOJIOTHUECKUX
aJjanTanui 4YeJaoBeKay
MeXIuCUUTIIMHAPHBIE METOIBI
aHTPOMOJIOTUI

0.5

50

51

52

3apoxaeHUE U pa3BUTHE HKOJIOTUU
Meroapl skosoruu. JlaboparopHas
pabota «/3ydeHre METOI0B
IKOJIOTHYECKHUX MCCIICIOBAHUIY
3HaueHue KOJOTUYECKIX 3HAHUHN AJIs
YeloBeKa

0.5

53

54

55

56

57

Okonorndyeckue GaKTopsl

Abunotnyeckue paktopbl. CBET Kak
sKosioruueckuii gpaxrop. JlaboparopHas
pabota «BpIsBICHNE PUCTIOCOOICHUI
OPTaHU3MOB K BIIUSTHUIO CBETA

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUH (paKTop.
JlaGopatopHnas pabota «BeisiBieHHe
MPUCTIOCOOTICHUIM OPraHU3MOB K
BJIMAHUIO TEMIICPATYPBD»

AbuoTtnueckue paxkropsl. BraxkHocTh
KaK 9KOJIOTHYECKUHN (paKTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE
0COOEHHOCTH PAaCTeHHH U3 Pa3HbIX MECT
oOuTaHUM»

Cpenpl oOuTaHUs OPraHU3MOB

0.5

0.5

0.5

58

buonornueckue puTmsl




59

XKuznennsle popMbl OPraHU3MOB

60 buotuueckue hakropsl
3HaueHre OMOTUYECKUX B3aNMOIEUCTBUM

61 JUISL CYILIECTBOBAHUSL OPraHU3MOB B CpeJIe
oOuTaHus

& DKOJIOTHYECKHE XapaKTePUCTUKU
MOMYJISILIUH
OCHOBHBIE TIOKA3aTEJIH TMOIYJISIHH:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
MIOJIOBAsi CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIH:

64 POX1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITAN

65 OKoJsorudeckasi CTpyKkTypa IonyJssuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBsie pocta 4ncIeHHOCTH TTOMYIISIIIHN.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HAIA BU/A.

68 JlaGopatopHnas pabora 0.5
«ITpucnocobnaeHns cemMsiH pacTeHHu K '
pacceneHuIo»

69 Bun kak cucrema nonynsiuit

70 3aKOHOMEPHOCTH TTOBEJICHHS 1 MUTPALIAI
KUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBoport BeliecTB ¥ MOTOK SHEPTUU B

OKOCHUCTEME




74

OCHOBHBIE ITOKa3aTeIN YKOCHCTEMBI

75 DKOJIOrM4eCKUe MUpaMHIbl

76 N3menenns cooOIecTB — CYKIIECCHH
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMbI MOPEN U
OKEaHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCThIHb

79 AHTPONIOTr€HHBIE 3KOCUCTEMBI
Ypboskocucremsl. [IpakTuueckas pabora

80 «M3ydeHue u onvcanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCUCTEMax
MexaHu3MBbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB Ha CyOOpraHM3MEHHOM,
OpraHU3MEHHOM, TOMYJIALIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmierianerapHas
o0oJiouka 3emnu

84 VYuenue B. 1. Bepnanckoro o ouochepe

25 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouochepsl

26 KpyroBopots! BemecTs u
OMOT€OXUMHYECKUE IIUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh OMOChHEpsI

89 DKOJOTrM4ECKUE KPU3KUCHI U UX TPUYNHBI

90 BozneiicTBue uenoseka Ha 6uochepy

01 AHTpPONOreHHOE BO3JCHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npuposl

93 OCHOBHBIE TIPUHIIHITBI YCTOHYUBOTO
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHo€ mpUpOA0NOIb30BAHNE U

94 COXpaHEHHE OMOJIOTHIECKOTO
paszHooOpasust 3eMiau

95 Oo6o006menne o Teme «MUKPOIBOIIOIHS
U €€ pe3ybTaThbD»

96 O6061mmenue no Teme «MaKkpoIBOTIOIHS
U e€ pe3ysbTaThl»

97 O6061menue o teme «IIpoucxoxaenue
Y pa3BUTHE KU3HU Ha 3eMIie»

08 O6061menue o teme «IIpoucxoxaenue
9eJI0BEeKa — aHTPOTIOT€HE3)

99 O06o001uieHne o Teme «IKOJOrHsl — HayKa
0 B3aMMOOTHOIIEHUSIX OPTraHU3MOBY

100 O6061menne no Teme «OpraHu3msl U
cpena OOuTaHUs

101 O006111eH1E 10 TEME «IKOJIOTHS BUIOB U
TIOIYJISLIAN

102 O6o06menue no Teme «brocdepa —

rio0abHas YKOCHCTEMAa




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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