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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanun,
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 M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EcrecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunbHbie ydyeOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupanii  oOy4eHUsT Ha YpPOBHE CpeIHero oOiiero o0pa3oBaHUsi U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CPEeAHUM
o01MM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4yeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa3oBaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C NpodopUeHTAIMEld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” naér npeacraBieHue o 1eIu
W 3aJjayax U3ydyeHHUs ydeOHoro mpeamera «buosorus» Ha yriyoJI€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHME IO pa3fernaM ¢ TeMaMm, paclpeleseHue I0 KiaccaMm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmmMe 1o 6uoioruu peain3oBaH
MIPUHIINT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJICYIOIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpPOBAHUE  E€CTECTBEHHO-HAYYHOT'O  MHUPOBO33PEHHS,  IKOJOTHUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUH O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel mMpupoaHoil cpeae. B mporpaMmme mo 6MOJIOrMM Takke
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHIO COJIEpPKaHUS
OMOIOTHYECKOTO 00pa30BaHMs HAa YPOBHE CPETHETO 00IIEero 00pa3oBaHUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiraeT OMOJIOrHIecKOe 00pa30BaHKE B IIKOJIC M OPUEHTHPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUM 00y4aromuxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOW OMOJOTHH, SMOPHUOJIOTUN M OMOJIOTUU Pa3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, IBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuyenne yueOHOro mnpeamera «buomnorus» Ha yriIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K TMOCIEAYIOIIEMY IOJIYYEHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3ax M OpraHu3alusx  CPEIHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYarOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmipeHsl U yriiyojieHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHHSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIATHOTO U MOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTerpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUJISl dKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHM, SMOPHOJIOTMM W OHOJIOTHHU
pa3BUTHUS, TEHETUKU U CEJEKIUH, OMOTEXHOJOTUM U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJM3UPYIOTCS 3HaHMSI OOydYarolIMXCsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusuoniornu yenoeka. B 11 kiacce u3ydaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
00y4arolMMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIE€H, MPUHIUIIOB U MPaBUJ,
JIe)KaIlMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vu M OCOOCHHOCTSAX KIIETKH, OpPraHu3Ma, MOMYJISIHUH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKJIATHBIX acleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKAHUHU TPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBIICHUSI U Pa3BUTHS
TOU WJIK UHOM 00J1aCTH OMOJIOTHH, BKJIAI0M OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B PEILlIEHUE BAXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX PoOIeM.

Lenb n3yuenus yueOHnoro npenmera «buonorusp» Ha yrimyOa€éHHOM yYpOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allud JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh TH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K ONMpenenEéHHoN 00IacTu
npo(hecCHOHANBFHOM AESITENbHOCTH, CBSI3aHHOW C OuoJoTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIIEIYIONTUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTr0OOpa3uh U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHUE OOYy4YalIIMXCd C METOJaMH TIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOM OMOJIOTUH, YMOPHUOJIOTHH U OMOJIOTUH Pa3BUTHS, TCHETUKH U CEJICKIINH,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHMOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIICIOBAaHUN B
naboparopud W B mOpupoae (HaOMIOJAeHHME, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYalOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJIM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIH30BaThCS
OMOJOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIIMAIBHO-3KOHOMHUYECKUMH U  JKOJOTUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATEILHOCTH 10
OTHOILICHUIO K OKpPYXKalIleld NpUpPOAHOM cpele, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBaTH W COONIOJATH  MEPBI
npodritakTHKA WHGEKITMOHHBIX 3a00JIeBaHUl, TIPaBWIA TTOBEJICHUS B TIPUPOJE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOMN KM3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayUHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I TMPOOJIeMaMH, METOI0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
peuieHusi OMOJIOTMYECKUX 3a/lay, MOJCIMPOBAHUS OMOJOTUYECKUX OOBEKTOB H
MPOIIECCOB;

BOCITUTAHUE y 00YJaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOIOTIOIL30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdepnl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXalomux Jojaed  (cobmomeHuss wMep npoduiIakTUKd — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/laHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOyyarolUMUCs
VHIMBUTYaJIbHOMN 00pa3oBaTeIbHON TPACKTOPHH, crocoOCTBYyOIIEH
NocJIeyoneMy Tpo(ecCHOHATbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MMOTPEOHOCTSIMU PETHOHA.

OO011iee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
ypOBHE cpeiHero odiero odpazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEnupUKU €ro COoJep KaHWs U HaNpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro  00pa3oBaHMsl B OpraHU3aIUsaX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronIMXCs B BBIMOJIHEHUU MPOEKTHBIX M YYEOHO-UCCIIEI0BATENBLCKUX PaboT,
TEeMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE MW TMOUCKOBBIE HAy4YHbIE HCCICAOBAHUS B
OHMOJIOTHH.

3HadeHne OMOJOrur B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnoruei. 3HaueHHE OWOJIOTHUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAUIHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. H.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHMM C JIpYyrUMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOXHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, AKOCHUCTEMHBIMN
(buoreoneHoTuyeckuit), OuochepHniil. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHnne XKuUBBIX cucTeM. Meroasl Ouosiorndyeckord Hayku. HaGmroneHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. [lonarue o 3aBUcCUMON U
He3aBUCHUMOM TmiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runote3a. [lorsTie BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3Opoc B Oumomormyeckux mgaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI HMCKaXXEHUs PE3YIbTATOB JKcnepuMeHTa. [loHAthe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
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 e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOKEHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METO MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuibl u cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHSA METOJO0B MUKPOCKOIIUN.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi OpraHu3alus KJICTKH

XUMHYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIECMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperysiuuu. MuHepanbHbIe BEIIeCTBa KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Monekyinbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuYHas, YETBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus  6enkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlutunpl. M'mapodunbsHO-THApOdOOHBIE cBOMicTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsisu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
CocTaBa W MPOCTPAHCTBEHHOM CTPYKTypbl OuoMonekyl. Mooeruposanue
CcmpyKmypbol U OYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHu4ecKull cunmes 6UOMONEKY U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

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

Hnarpammel: «Pacnpenenenne XUuMHUECKUX SJIEMEHTOB B HEXKUBOU ITPUPOEY,
«PacripeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOILH.

Tabnuuel u cxembl: «lleproguueckass TabavIia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJeKysbl BOAbl», «BellectBa B coctaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOeHHUE MOJIEKYI
yrieBoioBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenne Mosnekysibl ATOy.

O6opynoBaHue: XUMUYECKAsl IOCY1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKkapuoTHIeCKOM KieTku. KiteTouHnast cteHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue 1 GyHKIUOHUPOBAHHUE SyKapUOTHUECKON KileTkH. [1ma3zmarnueckas
MeMOpana (tuiazmanemma). CTpykTypa IiazMaTHdeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCuBHbIN (Tuddy3us, oonerayéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiaemocts MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (Qaronuro3. Dk3o1uTo3. Knetounas crenka. CTpykrypa U (pyHKIUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hutomna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
KkJeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KJIETKHU: SHAoMmIa3mMaTuaeckas cets (DI1C),
anmapaT [onbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3anumocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyisipHbIi) SHAOIUIA3MAaTUUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbmxu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI (POTOCUHTE3UPYIOIINUX 3YKApHOT. XIIOPOIIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. PuGocomsl. Ilpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIICUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynsrit
ueHtp. CrpoeHne MW JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM siipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHOl 00040YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpau



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUUECKON KIIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yyeHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue II1a3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOIIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMUWISIUS — JIB€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHUYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHMX BellecTB B KkieTke. DorocuHTes.
AHOKCcucenHbIll U OKCcuceHHblll omocunmes y obaxkmeputi. Ceemocoouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IIlpogykTHBHOCTH PoTOCHMHTE3a. BiusHue pa3audHbx PakTopoB Ha
CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOJHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bumel Oposkenus. [IpomykTel OposkeHHS W HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITIOKO3BI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucienus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
bochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyriecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmumst u cxembl: «DoTOCUHTE3», «DHEpPreTUYecKuil oOMen», «brnocunres
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WK KaTajaasbl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuun MatpuyHoro cuHre3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKkuii
KOH, €ro cBoucTBa. TpaHckpunuus — Marpuunbii cuHTe3 PHK. IlpmHOmnel
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanwe amuHOkuciaor. Pombp pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryinsiusi akTUBHOCTH T€HOB Yy MpOKapuoT. l'mmoresza
ornepoHa (d. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccull 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npolieccoB B kieTke. Kietounslit romeocras.

Bupychl — HekieTouHble (hOPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHsie 3a00sieBanus YesnoBeka, >KMBOTHbIX, pactenuit. CITN /], COVID-19,
COI[MAIbHBIE U METUIIUHCKUE MPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz 6onvuiux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. WMutepdaza u Mutos.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMIOCTMUTOTUYECKUM), CHHTETUYECKHUH WU
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUo bl UHTEPGa3bI.

Martpuunbii cunres JIHK — permmkanwma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbeli  HaOboOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuM MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunsl MmuTo3a. KaprokuHes u IMTOKMHE3. brosiornyeckoe 3Ha4eHUue MUTO3a.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rudesb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabnuupel 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEILIKA JTyKa».

JlaGoparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlaGopaTopHnasi pabora «HaGmoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEACATEIHPHOCTH OTHOKIIETOYHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTucThl. KoNOHMaIbHbIE OPraHU3MBL.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUNA U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI KUBOTHBIX TKAHEW: DIUTEINAIIBHAS,
COCMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PYHKUMHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

Onopa tena opranu3moB. Kapkac pacrtenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIN 1 BHyTpeHHUM cKesleT. CTPOEHUE U THIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIlIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. IlorionieHre Bopl, yriaeKUCIoro raza i MUHEpaIbHbIX
BelecTs  pacreHussmu.  [Iutanme  kMBOTHBIX.  BHyTrpumosioctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. [Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4einoBeKa. MeXaHW3M BEHTWIALMMU JIETKUX Yy NOTUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyru KpoBooOpaleHus. IBOJIOLUOHHBIE
YCIIO’KHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplila v €€ peryJisius.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeiziesieHue y )kMBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbl BbiaeneHus. PuibTpanus, CEKpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHMPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepuil U UCTHI MPOCTEHIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amyra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOU3BOAHBIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perysanus |y OpramusmoB. Pazmpaxumocts y
OJTHOKJIETOYHBIX OPraHn3MoB. TakcUChI. Pa3ipaXuMOoCTh U pEryisuus y pacCTEHUN.
PocToBbI€ BelecTBa U X 3HaYECHUE.

HepBHas cucrema u pedrekTopHas peryjsuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITOUHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednekropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbHasi peryisiuus U 3HAOKPUHHAs CUCTEMa >KMBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHON CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credis,
«CTpoeHue JNHUCTOBON IMIACTUHKN», «TKaHM KUBOTHBIX», «CKEJET YeIOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpimeuHas  cucreMay,
«BpraenurensHas cucrteMa», «OHIOKpUHHAs cucrtemay, «CTpOEHUE MBIIILBDY,
«mmynurer»,  «KuiieunononoctHeie», «CxeMa  NHUTaHUS  PACTECHHI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU



HACEKOMBIX, UTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v 0eIKoB Moj iedcTBreM (GepMEHTOB, 000pyA0BaHUE IS
JIEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHwue. [lomoBble kieTkn, win rameTtsl. Meno3. Craaun
Mmeno3a. [loBenenne xpomocoM B meno3se. Kpoccnarosep. bruonorndecknii CMbICIT
M€i03a M TIOJOBOro Impouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pazButue. ['ameToreHes y »KkMBOTHBIX. [10710BbIE XKeETe3bl.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bnacmyna, munol
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIECKONMUTAIOUINX. 3apOJABIIICBBIC JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WMHAYKIHSA).
3akiagka IUlaHA CTPOCHUSI JKMBOTHOIO KakK  pe3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIIECH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. Ilpsmoe wu
HenmpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHOJIOrMYeckoe 3HAYEHHE MPSAMOr0 W HEMPSIMOIo
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPbI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTaMOpHOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OIIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJIaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpauU

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXKEHUD», «Pa3MHOXKEHUE XJIaMUAOMOHAIb», «Pa3MHOMXkEHHE HBIIIEHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «PaszButue wmanckoro xyka», «Pa3Butue capaHumn,
«Pa3zButne narymkw», «J/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbI», «  KU3HEHHBIN UK MXa», «  KM3HEHHBIN LIUKII MTATOPOTHUKAY,
«OKV3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpenaparbl SUIEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHKpOITpEernapaTax».

IIpakTnueckass padora «BblsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. e ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKHU.
Pa6ots H. K. KonsiioBa, H. . Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TOHSITUSI U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. 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. IlepBblli 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKoB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI FraMeT.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIEIOBAHMS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIBAHUS.

CueruieHHOEe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CuermieHHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXIAYy TIeHaMh. XPOMOCOMHas
TEOPHUsI HACIIEICTBEHHOCTH.

['eneTnka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTeporaMmeTHbId Toja. [ eHeTndeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CUETIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [lenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocts. Onuctas. [lonmumepus.

['eHeTMUECKNI KOHTPOJIb PA3BUTHS PACTEHHM, d)KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTUYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIMH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKrne acheKThl KOHTPOJIS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3aKoH
MeHnnens», «AHanu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«ClemIeHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasms
THOPUIIOB TIEPBOTO TOKOJCHWS W PACHICTUICHUS TMPU3HAKOB, MOJCIb IS
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTPAlUK CLEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «M3yueHue pe3ynbTaTOB MOHOTHOPUTIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(DHUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Mopaudukanuonnas U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbIN
psn u BapuarnmonHas kpuBasi (B. Horanncen). CoiicTBa MOIU(PHUKAIIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAs N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJTHOTO BUA.

MyTanmonHas HM3MEHYMBOCTh. BuUIbI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIIa3MaTHYecKkre MyTtanuu. COMaTUYECKUE U TOJIOBble MyTauuu. [IpruunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO TMpollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MeHunBoctd (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U INUSEHOMUKA, POAb INUSEHEMUYECKUX (akmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMmoHcTpanuu

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

Tabnmuer u  cxembl: «Bugasl usmMeHumBOCTHY», «MoaudukanoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay, « Bumbl myTammiiy.

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

JlabopaTtopHas padorta «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(UKAIMMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPUALIMOHHOW KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3o¢uisl  (Ha TOTOBBIX
MUKpOIpenaparax)m».

Tema 14. I'eHeTHKa YesiOBEKA

Kapruotun uyenoBeka. MexayHapoaHas HporpamMma HMCCIEAOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4Y€HUs  TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIN, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[P-ananu3a. HacnenctBenHble 3a001€BaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJie3HM C HACIEACTBEHHON MPEpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUMHCKOW T€HETHKHA B MPEAOTBPALCHUN U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3MYECKOMY U XMMUYECKOMY 3arpsi3HCHHUIO OKpY»Karolei cpesnl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKJICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS M MHOT0OOpasus KyJIbTYPHBIX
pacteHui. Ponb cenekunm B CO3JaHU COPTOB PACTEHUN U TOPOJ ) KUBOTHBIX. COPT,
Mopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYNBOCTH
H. 1. BaBumnosa, ero 3HaueHue JJIs CEISKITMOHHON pabOTHI.

Metonsl cenekunOHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TTOMOIILIO OIICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3MoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHHMS U METOJOB
pekoMOuHanTHbIX JIHK 17151 mosmydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tomyuyenue MOJIUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnuskopoacTBEeHHOE — CKpemmMBaHue, wid  WHOpumuHr.  HepoacTBenHoe
CKpelnMBaHue, Win ayTopuauHr. ['erepo3uc u ero mpuyuHbl. Vcmomp3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rulGpuauzauud. [Ipeogonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN 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 HUcCle C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUYHbIX UCCIe008aHU, NepedosblX Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JlemoHcTpanuu

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

Tabnuib! u cxemsbl: «LleHTpBI TPOUCXOXKIECHUS U MHOT000Pa3usi KyJIbTYypPHBIX
pacTenuin», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanus», «MyTtaresesy.

JlabopaTopHast padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypceusi «OCHOBHBIE METOIbI U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOHUCTIBITATETLHBIM YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOPaTOPHIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIEOOTICUeHHEe, TMOJIYyYEeHHUE KHUCJIOMOJIOYHBIX IPOJYKTOB,
BUHOjiee. Mukpoouosornuecknii cuHTe3. OOBEKTH MHUKPOOMOJIOTUYECKHUX
tTexHosorui. [IponsBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LI€JICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJIYYEHHSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounass unxkeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpUAM3aMS HW  COMAaTHYECKUN
smOpuorene3. lcnonp30BaHWe TaruIOMJOB B CEIEKUMU pacTeHuid. [lonyyenue
MOHOKNOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHAIbHBIX
anmumen 6 MmeouyuHne. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
ANIEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIaHTALMU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUupo8aHus u MUKPOKIOHATbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYD.

XpoMOCOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix JITHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus 1 NepCIeKTUBbI XPOMOCOMHOM Y TEHHOW MHKEHEPUHU. JKOJIOTHUECKUE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCcThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJOBEKAa Ui OLIEHKH COCTOSIHUS €ro 3740poBbs. VCHOJIb30BaHHE CTBOJOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnxeHepuss g pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpEXMEpPHOro OmonmpuHTHUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAULIVHBI.

Co3naHue BEKTOPHBIX BAaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuTel OT Bo3Oyautened OPBU, ycTaHoOBieHHE MOJIEKYJISPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-cogepkamuyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! U cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HHXKEHEpUs».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonorus — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE SBOJIONMUOHHBIX NpeICTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopusi Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS OpraHUW3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckor Tteopun dBoftonmu (CTD). HelitpanpHas
Teopust 3Bomounud. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpauu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapBun, C. C. YerBepuxos, 1. U. lImansraysen, x. Xonnein, /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 (0 Jlamapky)», «Kapra-cxema mapipyra myremectsus 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 COOTHOILIEHUS MABWXKYIIUX CHJI 3BOJIOLMHN», «OCHOBHBIE IOJIOKEHUS
CUHTETUYECKON TEOPUH SBOJTIOLINI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLUHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/Ia MOMYJSIUUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHetuueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunaTuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHanpaBJeHHbIE U3MEHEHUS YacTOT ajljiesiel B Monmysauusax. DPpQPexT ocHoBaTeN .
Ippexm bymoirounozo eopaviuika. CHUudCeHue 2eHemuiecKko2o pa3zHooOpa3usL:
npuuunsl u creocmsusi. llposenenue sa¢pgpexma opeticha eeno6 6 6ONLWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOIYJISALIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAOWIM3UPYIOLIMNA,  pa3pbIBAOIIMIA
(nm3pyntuBHbIi). IlonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIOLMH.
Bo3HukHOBEHHE NPUCTIOCOOIEHUH Y Opranu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl TprcnocobIeHu y OpraHu3MoB: MOpoiornueckue, Pu3noIoru4ecKue,
Onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u crpykrypa. BumooOpasoBanue kak pe3ysbTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOI0TUYECKOE), «MTHOBEHHOE (monurIonM3anus,
rubpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX IPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pasHsl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
OonopazHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpau

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

Tabmumpl 1 cxembl: «MyTallMOHHasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa BUaa», «Cxema MnposiBjeHUs 3akoHa Xapau—BaiinOepray, «/IBuxyime
CWJIBl HBOJIIOIUNY, «IKOJIOTHYECKass M30JSAIUs MOMYJSIUA ceBaHCKOM (dopenmy,
«['eorpaduueckas U30A1Us TUCTBEHHULIBI CHOMPCKOM U IMCTBEHHUIIBI AayPCKOiD»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEpPTB», «Cxema IeHCTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbI OOpPHOBI 32 CylllecTBOBaHUEY, « MHTyCTpHUanbHBbIMI
MenaHu3M», «oKuBble — uckomaemeie»,  «lIOKpOBUTENBbCTBEHHAss  OKpacka
XKUBOTHBIX», «[Ipengynpexnaromas oOKpacka XKUBOTHBIX», «PU3HOIOTUYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BUJI000pa3oBaHus», «I'eorpapuueckoe Bu1000pa3oBaHue TPEX BUIOB JIAHIBIIICH,
«KO0JIOTHYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «l[lonurmmouasl pacTeHHiD»,
«KamycTHO-peneuHblil rTuopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUIl U
3BEpel ¢ mpuMepaMu pas3InuHbIX MPUCTOCOOIECHUM, YyUesia MTHI] U 3Bepei pa3HbIX
BHUJIOB, TepOapuM pacTeHWH OJU3KHMX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
CHOCOOAMH.

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

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCTHY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQPOIOTUUECCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yibTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonOrMyeckue MeTO[bl
uzydeHus: HBomoiuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronpl u3ydeHus s3Boironuu. CpaBHeHHe (GIOpBHl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YyUEHUS
BOMIIOLMHU. ['€HeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPIaHbL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOTIOLUS TEHOMOB.

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

JleMoHCTpanun

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

Tabmuubl U cxembl: «DUIOTeHETUUECKUN s JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurery,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMBIX OCTAaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble peICTaBICHUS O 3aPOKICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpPOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHoOBHbIE JTanbl HEOPraHU4YECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue noaumepoB u3 MonomepoB. Koareparnas runote3a A. V. Onapuna,
runorte3a mnepBuuHoro Oynbona Jlx. XompaeiliHa, reHeruyeckas rumnoresa [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMple OpraHu4eCcKUe OCTaTKU.
['eoxpononorus u e€ meroapl. OTHOCUTENbHAs M aOCOJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIbI, STIOXH.

Havanenbie 3Tanbl OpraHM4eckoM HBOJIOUMU. [losiBieHME W 3BOMIOLMUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIEHKM KaK aHaJIOT MEepBhIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKIACHHE
BUpPYyCcOB. lIpoucxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PyNI MHOTOKJIETOUHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICHINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUH U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporucxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najaeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHnEe U pacBeT XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucteMa opraHudyeckoro mupa. [lpuHuumnel kmaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuipel u cxemsl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YYEHHUIO CaMO3apoXKIeHUs ku3HuW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3BONIOUUN», «['€OXpOHOJIOrMYecKass — IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema XKuBoW mnpupoab», «CTpoeHue BUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YneHuctonoruey, «PpiObl», «3emMHOBOnHBIEY, «lIpecMmbikarommecs,
«Itney, «Miekonuraromue», «Pa3Butre xKu3HU B apXEUCKOU 3pe», «Pa3Butue
JKU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuTHE XU3HM B MAICO30MCKOU 3pey,
«Pa3BuTHe Ku3HU B ME3030MCKOU 3pe», «Pa3BuTHe )XKM3HN B KaHO30HMCKOMN 3pey,
«CoBpeMeHHas cucTeMa OpraHuYECKOro MUpay.



O6opynoBanue: repbapuu pPACTEHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIQXKHBIEC MTPENapaThl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydelia NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEW, TMOJIE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKHX OCTaTKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpwu 1o nzyuenno abMOreHHOr0 CUHTE3a OPTaHUYECKUX COCTMHEHUH B IEPBUYHON
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnMcaHuWE HMCKONAEMBIX OCTAaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3yueHne O0COOCHHOCTEM CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOeHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenue Ye10BeKa — AaHTPOIOIeHe3

Pa3znensl u 3aqaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TIPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
B033peHU. COBPEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBunerenpcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBezeHueckue. OTINYMS YeJIoBEeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOIrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

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

OcCHOBHBIE CTaJUU AHTPOIIOreHe3a. PaHHME ueroBeKOOOpas3HbIE 00€3bsHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JM0/Ie. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJICHUS OpYAUN TpyAa. YemoBeK NpAMOXOISIIUN U IEPBbIM BBIXO JIIOIEH 32
npenensl Appuku. YenoBek reiiienboeprekuil — oOumil npeiok HeaH 1epTaaIbCKOro
YEJIOBEKA M YEJIOBEKa Pa3syMHOro. YeyoBeK HEaHAEpTANbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JCHUCOBCKUU
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenermka u
MajJeoreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOIMYJNSLMSIX
yenoBeka. MyTannoHHBIH mporecc U noaumopdusmM. [lomymsimoHHbIE BOJHBI,
nperid reHoB, murpanus U «3p(eKT ocHOBaTEs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. Ilonarne o pace. bonbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYXKArOUIeH Cpebl.
Bnusiaue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapabple  MeTojabl B (usnueckol  (OMOJOTHUYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U IAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOMyJsuui. buoconnanbHble HCCIEN0BAaHUSA MPUPOJABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunackui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToIbl aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3T YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «/J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslii», «Yenosek
NPSIMOXOAIINIY, «JleHncoBCkui yenoBek» «Heannepranbuby, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHU YEIIOBEKa», «Packl UeloBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MudoIorndyecCKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aal TNl YeIIOBEKay.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM € OKpY KaloLiel cpenoi

3apoxaeHue U pa3BUTHE dKoJoruu B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAECHUS. DKCHEPUMEHTHI B IKOJIOTHM:
OpUpoOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaIOLIEN CPEeJIbl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa C npuponon. GopMmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

DKoyioruueckre (PakTopbl U 3aKOHOMEPHOCTH X nenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOonoreHHble. Ooiue
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOUOHTHBICE U CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
paCTEHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaipHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loiiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
nojJiep>kaHuio BojHOro Oananca. Knaccudukarus pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco6nenns XUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
[NIyOMHHAsT  TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl 0OuTaHusi opraHu3MoB. [IpucnocoOneHus OpraHu3MoB K KU3HU
B Pa3HBIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBUU KU3HU.

Kusznenusie popmbl oprann3moB. [lonsTue o xxu3neHHoi hopme. JKuzHeHHbIE
dbopMbl pacTeHHWI: JEpeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Buabl OMOTHYECKHUX B3aUMOACHCTBUIN: KOHKYPEHIIUSI,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aMMoOJeUcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OPraHU3MOB B Cpele
obutanus. [[pUHIMT KOHKYPEHTHOTO UCKITIOUYEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEenIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KHUBOTHBIX», «Cpeapl o0OWTaHHA OpPraHU3MOBY», «buoNOTHYECKHE PHUTMBI»,
«Kuznennslie popmbl pacTeHUi», « KuzHeHHbIe (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCHCTEMA XBOMHOrO Jiecay, «llemn muTaHus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumobuosy,
«KoMmmeHcanmuzmy.

O6opynoBanue: repOapuu pacTeHUNW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKUX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], repOaprn U KOJUIEKIUU TEIJIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepeld, repOapuu
pacTeHui, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30(puTaM, KOMHATHBIC
pacTeHus JaHHBIX IPYMI, KOJUIEKIUHU >KMBOTHBIX, OOUTAIOLINX B pa3HbIX Cpenax,
repbapun M KOJUICKUMH PACTEHMH M IKUBOTHBIX, OOJIaJalOUIMX YepTamu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (OpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIMUX B PAa3JIMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BpIsiBIeHHE TMPUCTOCOOTICHU OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJIOTMHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuid. OCHOBHBIE TOKa3aTeaud NOMYJSLUUU: YHUCIEHHOCTb, IIJIOTHOCT,
BO3pacTHasi W TI0JIOBas CTPYKTypa, pOXIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALUA.

OKoJjiornyeckasl CTpykrypa nonyiasuud. OLieHKa YUCIEHHOCTH MOIYJISILUU.
JluHaMyKa momyJsiiud U €€ peryisinus. buoTHdyeckuii NOTeHLHMA MOMYJISLUH.
MopnenvupoBaHue AMHAMUKY NMONMYJALUU. KpuBble pocTa YMCIEHHOCTH NOMYJISILUN.
KpuBble BbDKMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKomornyeckoil Hume BuAa. MecrooOuTanue. MHOromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huiu. [loTeHnnanbHas U peann30BaHHAs HUILIN.

Bun xak cucrema nomyisinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATETruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabnuipl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJIAIINN,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyisiumn», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3IMYHBIMU
opranuzmammn», «Mogenb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJIEKIIUHU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUM K pacCEIICHUION.

Tema 9. Jxosorust cood1mEeCTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHM3MaMH B OHOLIEHO3E.

Dkocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpPraHu3MOB B HKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OIOKHU
skocucTeM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCHCTEME.

OcCHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKUE
nUpaMUIbl YUCeN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOIOTEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvl Mopet u
oKeanos. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznnuuns
ME3K]ly aHTPOINIOTEHHBIMH U PUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII 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 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO8 HA CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmsusi. MeTo0IOTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxemMbl:  «CTpykTypa  OHWoueHO3a»,  «DKOCHUCTEMA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOTO Jjecay, «DyHKIIMOHAIbHbBIE
IPyIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOWIIHAs, JAETPUTHAs)», «DKOJOTMYECKas MupamMuja YHCED,
«DKoIIOTUYECKasl MUpaMuaa OuoMacch», «IKOJOTHYEcKass MUpaMuaa YHEPTHI,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEPruM B arpoueHosey», «[Ipumepsl ypboskocucTem.

O6opynoBanue: repObapun pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypcusi «IKCKYpCcHsi B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIN UM TOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Jji04Kka 3€MIIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIa XM3Hb. PazBuTHe mpejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdeps! u e€ cocran. XKuboe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyiiecTBOBaHMs Onocdepnl. OcobeHHOCTH OHochephl Kak
r7100anpHOM 3KOoCcHCcTeMBl. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsi
BEIIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTAepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ounocdepe.



3oHansHOCTHL OHMochepsl. [lousaTrue o Onome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIEC JIeCa, CTENH, CABaHHbI,
NyCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPhS. KitMMar, pacTUTENbHBIN U )KUBOTHBII
MHUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIUANa U
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpojie»,
«Kpyrosopor yriepona B npupoae», «KpyroBopoT Kuciopoga B HpHUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiil jgec», «LIupokonncTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii Jiecy.

OobopyznoBaHue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIas cpeaa

OKOJIOTUYECKUE KPU3UCHI W MX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpsizHeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymeHne mnousel. OxpaHa NHOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOIO M KUBOTHOTO MHpa. OCHOBHBIE TNPUHLHUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie mpupoansie Ttepputopun (OOIIT).
boraHnyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA W IPUPOJBIL.
PannonanbHOE ~ MPUPOJONOJIB30BAaHME M COXpAaHEHHE  OMOJIOTHYECKOTrO
pazHooOpazust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJIOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE MOCIEICTBHUS.

Pa3BuTtrie METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvlie ungopmayuonuvle cucmemsi, odecneuusarowjue O00CmMyn K
uHgopmMayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHOGy
IKopeabuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCTpaUuU

Tabmu1s! u cxembl: «3arpsizHeHue aTMoc(epo», «3arpsa3HeHne ruapochepb,
«3arpsizHeHue nouBbl», «[lapHukoBsIi 3¢ dek», «Ocob0 oxpaHseMble TPUPOTHBIC
TEPPUTOPUMNY», «MOJenH yIpaBiasieMOro MUpay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWUW M JKUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaloImMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U MTPEIMETHEHIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUUUE NPABOCO3HAHUS YIKOJIOTUUECKON KYIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIngHOCTHBIE pe3yIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMM COIMOKYJIBTYPHBIMUA, HICTOPUUECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMUU JIMYHOCTH, MATPUOTHU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyAa U CTapIIEMY ITOKOJICHHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULMUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00OYYArOIINXCsI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITA U OMNbITA ACATEIBHOCTH B IMPOIECCE peaar3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCITUTATEJIbHOU JICSITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIeTrocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
Y [IPABOMNOPSAKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/lad, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU JEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON Ipak IaHCKOW MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JIOCTIXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHUs 3HA4YCHHUs] OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYaAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauuusMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JCUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMAaHUE U peanu3aliysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoOe
NUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATAA W OTObIXa, peryjsipHas (Qu3uveckas aKTUBHOCTH), OEpPEkKHOrO,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AKTHUBHOH JESITEIbHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodeccCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O M CaMOOOpPa3OBaHHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4YECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBILIICHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITA
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEICTBUMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa SKOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe PU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TpU peHIeHHd [poOsieM, CBA3aHHBIX C  pallOHAaJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIIPaBJICHHBIX Ha COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAxX, OXPaHy BHUJOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOIHOU
cpele, yMEHHE MPOTHO3HPOBATh HEOIAroNpHUsATHBIE SKOJOTUYECKUE IMOCIIEACTBUS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALLATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKd, OCO3HaHUs €€ poju B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPe Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW LMBHIIM3ALNU:
oOecrieueHuss HOBOTO YpPOBHS Pa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEe BBIXOAA U3 III00AJTBHBIX SKOJOTHYECKUX MPOOJIeM U
o0OecrieyeHusi  mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IpY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBJICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOJAIIMX B HEM HM3MEHEHUH,
yMEHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C [IEJIbI0 MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
pelieHus Ipo0JIeM B peajbHbIX JKU3HCHHBIX CUTYaIIUsIX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAEATEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OWOJOTUH B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarONTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC TMOHSITHS, OTpakarollre
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CHUCTEeMa, Hay4dHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HaOMI0IeHHEe, M3MEPEHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH U COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMuXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  HCMOJB30BaTh
OCBOCHHBIE MEXIUCIUIIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHHUBEPCATIbHbIE
y4eOHbIC ICHCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT cGhOpMUPOBaHbI IMO3HABATENIbLHBIE YHUBEPCAIbHbBIC
y4ueOHbIC JeHCTBHUS, KOMMYHUKATHBHBIC YHHUBEpPCAJIbHBIC Yy4eOHBIC JICHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJIbHBIMHU
AEHUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIHA, 000OIICHHS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSATEIHHOCTU C TTIOCTABICHHBIMU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIl 0OBSICHEHHS (PaKTOB M SIBJICHHUM
YKUBOM MPUPOIBI;

CTPOUTH JIOTHUECKHE PaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHHS CYyIIIECTBEHHBIX
CBSI3ed M OTHOIICHUMH B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEYMII Pa3HOTO POJiA, BBISIBICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEeMBbl ¢ YUETOM aHaIM3a UMEIOIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUIN AEATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHITH padOTy B YCIOBUSAX pPEajJIbHOTO, BAPTYATHHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJCHCTBYS,

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEOBATEIBCKON U MPOSKTHOM €SI TEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOUCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBI JACSATEIBHOCTH M0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEM,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7aydl B 00pa30BaTEILHOU
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEelICHUs], HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKIEHUM, 3a1aBaTh MAPAMETPBI U KPUTEPHUH PEILICHHUS;

aHaJIM3UpPOBaTh IMOJYYEHHbIE B XOAE PEUIEHUS 3aJlaud pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK TMEpeHOca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTHYECKYIO 00JIacTh
KU3HEIEITEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE HJIEH, MPEIaraTh OPUTHMHAIbHBIE MOJAXOAbl U PELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmaunmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(MOpMAIUH (TEKCTEe Y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpEACTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;



(GbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

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

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

UCIIOJIb30BaTh HAy4yHBIA A3BIK B KadecTBE CpeAcTBa MHpu padoTe ¢
OMOJOrnyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (HU3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWS M 3allUThl  MH(}OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) oO1menme:

OCYILECTBISAITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU MO CYIIECTBY OOCYyXaaemMou TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHN APYIMX yYaCTHHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyalluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MPU PEIICHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PEILIEHUH Yy4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJIbIl COBMECTHBIX ACHCTBHM C y4€TOM OOIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IJIaH JCHCTBUH,



pacnpenessaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIATh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTtb HOBBIE NIPOEKTHI, OLEHHBAaTh HUIAEU C TMO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

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

OBJiaieHne YHHBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSAMM:

1) camoopranu3anusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NPOOJIEM U HUX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IIOCTYINKaxX IO OTHOUIEHHUIO K >KMBOM IIPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENILHO COCTABJIATh IIJIaH PELIECHUS TPOOIEMBI ¢ YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMPATh PaMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHUN;

Jies1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATh €70, OpaTh OTBETCTBEHHOCTh 3a
pelIeHNuE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CroCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBHA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATH PUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS MO0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:
NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHThl JPYrMX I[pU aHAJIU3E€ pe3yJIbTaTOB
NESITEIIbHOCTH;
pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecredyeHue
npopunpHoro  oOyueHust  oOydaroniuxcss  Ouojmorud. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTUY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JECHCTBUM 1O
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEICTABICHBI MO
rojam U3y4eHus.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OWOJOTHUM B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobJieM  palMoOHaJIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTHYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounas teopus T. llIBanna, M. llIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuyenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIUICHUsI, YUCTOTHl TaMET, HE3aBHCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIUIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAHUE, HW3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OakTepuil, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTEHUW, KUBOTHBIX, YEJOBEKA, IMPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHA BeHIeCTB (MeTab0IM3M), MPEBPAILLCHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  WHJIMBHUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXAYy OpPraHOMJAMHU KIETKH U HUX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMl U CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
(GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIMSAMH, MEXIy >STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U JKU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHBIE NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpysS LeTb HUCCIEIOBaHUS, AaHATU3UPOBATH IOTYYCHHbBIE
pe3yNbTaThl U AENaTh BBIBOJIBL;

yMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  PEe3yNbTaThl HAa  YYCHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OILIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccuoHanbHOU
NESATEIIBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIAyOasTh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJIOTUYECKOTO  00pa3oBaHHMS B OPTaHU3AIUSAX  CPEIHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenmeTHbIe pe3yabTaThl OCBOeHUS yueOHOro npeamera «buomorus» B 11
Kacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOjieM 4YenoBeYeCTBa, a TaKkKe B PEIICHUH BOMPOCOB PAMOHAIBHOTO
IPUPOIOTIONIB30BAHUS, U B ()OPMUPOBAHUU LIEHHOCTHOTO OTHOIICHHS K TIPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUUCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENENECHUs] M TOHMMAHHE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OMOJOTMYECKHE TEOPHH
(aBomtonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabimieBoro cxoxacrea K. M. bapa), npasuna (munumyma [O. JlubOuxa,
HKOJIOTMYECKON THUpaMubl IHEpPTruM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucaHue, U3MepeHue, HaOJIOJEHHE, SKCIIEPUMEHT), CIOCOOaMHU BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHME BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
DKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUUYECKOTO U CUMITATPUYECKOTO BUA000pA30BaHUS,
BIUSHUAA  JBWXKYLIMX  CWJI  DBOJIOINMM  HAa  reHOQOHA  TOIMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpelie OOWTaHUs, YepeIOBaHUsl HANPABICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBSI3M MEXIY MPOLECCaMU 3BOJIOLUU,
JIBIKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKUX M OMOTHYCCKHUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUJIsl JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHUE pemiaTh OMOJIOTUIECKUE 3a0a91, BBISIBIISITH IPHUYNHHO-CIICICTBCHHBIC
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 BBIIBUTaTh THIIOTE3bI, TMPOBEPATh WX OSKCIEPUMEHTAIHLHBIMU
cpenacTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHUS, AaHAJIU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOINECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEITOBEKa
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOco0ax MpeaoTBpaICHUs
r100albHBIX U3MEHEHU B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodecCHoHATbHON
JeATETLHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOU
MPOMBITIUICHHOCTH, YTIyOJATh TIO3HABATEILHBIH WMHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie 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 Konrpoabnsie IIpakrnyeckue
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 OpraHu3msl 1 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 IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

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

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

Jara

IIpakTuyeckue
U3ydeHus

padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/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.
JlaboparopHas pabota «lccrnenoBanue
HYKJICMHOBBIX KHUCJIOT, BbIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

0.5

13

14

15

Crpoenne u pynkuuu ATO. [pyrue
Hykneosuarpupocdarsr (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 «3yuenune
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
«M3yueHne KaTaIMTUIECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTasas3bl)»

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIeTOYHOTo MeTabou3Ma. Jlaboparopuas
pabota «3yuenue hepMEeHTATUBHOTO
pacieruieHust IepoKcHa BOAOPoa B
pPaCTUTEIBHBIX M )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®-cuHTa3bI
33 Peakuyu MaTpuyHOTrO CUHTE3a
34 TpaHCKpunUs — MAaTPpUYHBIA CUHTE3
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 «Habnronenue




MHTO32a B KJIETKaX KOHYHMKA KOpEIIKa JyKa
(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 Kkak 00BEKT FTEHETHIECKUX
UCCIIEIOBAHUI

3aKOHOMCpHOCTI/I HacjaeJ0BaHUs

npu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

75 " 1 0.5
N3yuenue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3opuis”

76 [{uTonoruyeckre OCHOBBI |
MOHOTUOPUIAHOTO CKpPEIIUBAHUS

77 AHanu3upymrouiee CKpeluuBaHue. |
Henosnnoe nomMmuHupoBanue
JluruOpuHoe cKpeniuBaHue.

73 [IpakTuueckas padora «M3yuenue | 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 |
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
MPEAOTBPALIEHUH U JICUEHU U
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 CEJICKIINU 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 |
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 Kourpoubnbie IIpakTHyeckue f:syqe}mﬂ :Iﬁ[(};l;OBaTeJILHLIe
padoThI padoThI pecypenI
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. JlabopatopHas padora
«[IpucrocobneHust OpraHU3MOB U UX
OTHOCHUTEIIbHAS 1IeTIECO00Pa3ZHOCTDY
Bun, ero kpurepuu u CTpyKTYypa.
Jlaboparopnas pabota «CpaBHeHUE
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 OpraHuYecKoro
MPOLILIOTO

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHU3MOB

40 AHTpONOJIOTHSI — HayKa O YeJIOBEKE

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 — CYKIIECCHHI
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMbI MOPEN U
OKEaHOB

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

79 AHTPONOTr€HHBIE SKOCUCTEMBI
Ypboakocucremsl. [IpakTuaeckas pabora

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

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCUCTEMax
MexaHu3MBbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpTaHU3MEHHOM, MTOMYJISIIUOHHOM U
HKOCHCTEMHOM 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 «IKOJIOrHsl — 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







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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