MHHHUCTEPCTBO MPOCBELWEHUSI POCCUMCKON ®EJEPAILIAU

MyHnununa/jbHoe 0101:KeTHOe 0011e00pa3oBaTe/IbHOEe Y4PeKIeHHe ropoIcKoro
okpyra Koponés MockoBckoii o61acTh

«I'mmuazus Ne 17»

PACCMOTPEHO COI''TACOBAHO YTBEP)EQIEHQ
INenarornueckum CoBeTom 3amecturenem zmpe opa Jld4peKropom |- k
Iporoxon Ne7 ot 11.06.2026r. PoinoHOBO# A. IO s/ T epacumMoBOBLA. 7 ;/
[Tporoxon Ne3 /" TlpukaxNel31-0° /
ot 11.06.2026r. Or I 062026r
PABOYAS ITPOT'PAMMA

yueOHOro npeaMera
«buonorus. YriyoneHHbI ypOBEHb
EcrecTBeHHO-HayuHBIH PO UIIH
mrst 10-11 k1accoB
cpenHero o0mero oopa3oBaHus

Ha 2026-2027 yueOHbIi roj

CocraButens: Xypa JIto00Bb ANleKcaHIpOBHA,

YUYUTCIIb Ouosoruu

Kopones 2026



HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaeparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussiM @I'OC COO npoduinbHbie ydyeOHbIE
NpeAMEThl, H3ydyaeMble Ha yriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4yeOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEU, TICUXO0JIOTHEN, CIOPTOM WJIM BOCHHBIM JI€JIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus” 1aér npeacraBieHue o 1eu
W 3ajayax U3ydeHHs ydeOHoro mpeameta «buosorus» Ha yriyOoJI€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHME IO pa3fenaM ¢ TeMaMm, paclpelielieHue I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MIPUHIINAT MPEEMCTBEHHOCTH C U3yUYCHHEM OMOJIOTHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  DKOJOTHUUECKOTO
MBIIIUICHUS, IPEJICTABICHUH O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoaHoi cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHIO COJIEpKaHUS
OMOIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPETHETO 00IIeTro 00pa3oBaHusI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJIOTHH, IMOPUOIOTUN U OMOJIOTUU Pa3BUTHSA, TE€HETUKHU, CETEKIINH,
OMOTEXHOJIOTHH, FBOJIFOLIMOHHOTO YYEHUS U SKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriiyojieHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHUsSX, JKUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Taxke MHTerpanus OUOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOW OHOJOTHH, AMOPHOJIOTHH U OHOJIOTHUH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH U YueHUe 0 buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€H, IPUHIIUIIOB U MPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vM M OCOOCHHOCTAX KIIETKH, OpTraHu3Ma, MOMYyJsSuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepHalia B COJACPKAHUM MPOrPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIIEHUSI U Pa3BUTHS
TOM WJIM MHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEIlIEHUE BAXKHEUITNX OMOJOTHYECKUX U KOJOTHYECKUX TPOOIIEM.

Lenb n3yuenus yueOnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOPETECHHUE YMCHHM
WCITOJIB30BaTh TH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K OmpeneneéHHo obmacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOon€HHOM ypoBHE 00€CIIeUnBACTCS PEIICHUEM CIIEIYIONTUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUH, MHOTroOOpa3uu U OCOOEHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
naboparopud W B mOpupoae (HaOMIOJAEeHHWE, W3MEpPEHHE, OSKCICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBaTh M HCMOJBb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-JKOHOMHUYECKUMH M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodrtakTHKU WHGEKITMOHHBIX 3a00JIeBaHUl, TIpaBUjia MOBEICHUS B TIPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEIUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peuieHusi OMOJIOTMYECKUX 3a/lay, MOJEIMPOBAHUS OHOJOTUYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON TPAaMOTHOCTH, OOIIECH KyIbTyphl TIOBEACHUS B IPUPOJIC; MHTETPAIIAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyJaroImMMHCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXalomux Jojael  (cobmomeHuss wMep npoduiakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOyyarolUMUCs
VHIMBUTyaJIbHOU o0pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpeaHero obmero oopa3oBanus, cocrtabiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKH €ro COJEp)KaHUs M HaAIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronIMXCs B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENBCKUX PabdoT,
TEMaTHUKa KOTOPBIX OMPEAENAeTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OMoJIOrusl — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M IIOUCKOBBIE HAy4YHbIC HCCICIOBAHUS B
OHOJIOTHN.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cpsizanHbie ¢ Ouonorueid. 3HaueHHEe OHOJOTHUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKAa: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepunanckuu, U. I1. I1aBnos, . . Meunukos, H. H.
Basunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuipel 1 cxembl: «CBsi3b OMOJOTUM C JPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

Kupble cucteMbl Kak TpeaMer uszydeHusi Ouosoruu. CBONCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(buoreoneHoTuyeckuit), oOuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaronime *«uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucteM. Meroapl Ouonormdeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHdaTue o 3aBucuMon u
He3aBUCHMOM IniepeMeHHOU. [lnanupoBanue »skcnepuMmenta. IlocraHoBka U
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUS PE3yJAbTaTOB JKcrepumeHTta. [lonsThe
CTaTUCTHYECKOTO TECTA.

JdeMoHCcTpauu

Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buosornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >XKUBOTHBIX», «CHUCTEMBI



OpraHOB YEJIOBEUECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
V3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue: 1ad0opaTtopHoe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QUHUIA >KuBoro. Vcropus
OoTKpBITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpomarorpadus, 3JeKTpodope3, METO] MEUEHBIX aToMOB, AU(QEepeHLnaTIbHOE
HEeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIIHS.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUID.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTrbl pacTUTENIbHbIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

IIpakTuyeckass padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saextpodopes, auddepeHIuaIbHOe IEHTPUPYTUPOBAHNE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u €€ poiib Kak paCTBOPHUTEIIS], PEATEHTA, Y4aCTUE B CTPYKTYPUPOBAHHUU KIIETKH,
TerIoperyisinud. MuHepanbHbIe BEIIECTBA KIETKH, X Onosiornueckas poiib. Pob
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKoBOM Mosiekyibl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccudpukauus  Oenkos.
buonornyeckue GyHkimu OEIKOB.

Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue QyHKIIUU YTIIEBOJOB.

Jlununet. I'uapodunsHo-TUapOodhoOHBIE cBOMicTBa. Kiaccudukanus nunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU



aunuaoB. OO1me cBoCcTBa OMOJOTHYECKUX MEMOPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makpospruueckue cBsisu B Mosekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIMH B
kietke. CexkBenupoBanue [JHK.

CtpykTypHas OuoJiorusi: OMOXUMUYECKHe U OMoU3nYecKrue MCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI.

JleMoHCTpauumn

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIE»,
«PacrnipeniesieHue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJICH.

Tabmuupel u cxembl: «llepuoguueckass TabauIIa XMMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYyNbl», «CTpoeHHEe MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyld JUNUI0B», «HyKIenHOBbIE KHUCIOTBHI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMHAYECKasl OCY/1a U 000PYI0BaHHUE.

JlaGopaTopHasi padora «OOHapyxeHHE OCIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
peaKIUii».

JlabGoparopHasi padora «VccrnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue 1 pyHKIMH KICTKH

Tumnbl KIETOK: JyKapuoTHueckas U mpokapuotuueckas. CTpyKTypHO-
(GbyHKUIHOHATIbHBIE 00pa30BaHUs KIETKH.

CtpoeHure npoKkapuoTHUIeCKou KiaeTku. Kierounas creHka OakTepuid U apxew.
Oco0OeHHOCTH CTpOEHMsSI TeTepoTpOo(HONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapUOT B OMOILIEHO3AX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKApUOTHUECKON KIeTku. [Imazmarnyeckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa Iuia3MaTH4ecKod mMemMOpaHbl. TpaHcmopt
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (nuddy3us, oOnerdyéHuas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBINA aKTHUBHBIA TPaHCIOPT).
[Tomynponumaemocts MeMOpanbl. PaboTa HaTpuii-KamueBOro Hacoca. DHIOLUTO3:
NUHOLIUTO3, (aronuTo3. Jk3omuto3. Knetounas crenka. CTpykrypa U (QyHKIUU
KJICTOYHOM CTEHKH pacTeHUM, rpuloB.



[uromnaszma. [{uro3omns. [utockener. JIBuxkenue muromnia3mMbl. OpraHou bl
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatudeckas cetb (JI1C),
anmapaT [onbpku, ITM30COMBI, HUX CTpoeHHe © (yHKUUU. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TIpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHast ¢yHkius anmapata [onpmpku. TpaHCIOPT BEHIECTB B KIIETKE.
Baxkyonu pacturenbHbIX kietok. Kiierounstii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOW/IbI KJIETKH: MUTOXOHAPHH, TUTacTUIbl. CTpoeHUE U
(GYHKIIMM MUTOXOHIpUii U Tu1actu/. [lepBruHbIe, BTOPUUHBIE U CIIOMKHBIE IJIACTHIbI
(OTOCHHTE3UPYIOIIUX 3SYKApUOT. XJIOPOIIACTBI, XPOMOILIACTHI, JIEUKOIUIACTHI
BBICIINX PACTEHUMU.

HememOpannbie opranouasl kiaeTku CTpoeHHe U (YHKIUM HEMEMOpPaHHBIX
OpraHouioB KjeTku. PubGocombl. MukpoduiaMeHThl.  MBbIlIeUHbIe KIIETKH.
Muxkpotpyoouku. Kierounsii wnentp. CTpoeHHUE U JABUKEHHE JKTYTHKOB U
pecHuuek. MUkpoTpyOOUYKH HUTOIIIA3MBbI. [leHTpHOIIb.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMocoM B UHTep(azHOM sijipe. benku xpoMaTiHa — THCTOHBI.

Knerounsle BkitoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpl 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KieTKn», «CTpoeHue
JKUBOTHOW  KJIeTkn», «CTpOoeHME  pacTUTENbHOM  KIeTKW», «CrpoeHune
MHUTOXOHAPUNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKON KIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOIMpENnaparbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepualbHbBIX KIETOK.

JlaGoparopuass pabGora «l3yueHue CTpOEHHS KJIETOK Pa3TUYHBIX
OpPTaHU3MOB).

IIpakTuyeckas padora «/3ydyeHune cBOMCTB KJIETOUHON MEMOpPAHbD.

JlaGopaTopnass padora «lccienoBaHue mia3MoiiM3a M JIEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «3yueHue NBMKEHUS LIUTOIIA3MbI B PACTUTEIbHBIX
KJIETKaX».

Tema 6. OOMeH BemiecTB M NMpeBpPallleHNE JHEPTIUH B KJIEeTKe

AcCCUMUIISILIAS U TUCCUMMIISLIAS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIIECTB: aBTOTPO(MHBIN W TeTepOoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
npoueccax. JHepreTudeckoe oOecnedeHue KieTku: npespauieHne ATO B



OOMEHHBIX TIporeccax. DEepMEHTATUBHBIA XapakTep pPEaAKIUNd KICTOYHOTO
MeTabomm3ma. DepMEeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUS.
Kodepmentsl. OTnnuusi pepMEeHTOB OT HEOPraHWUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHHTE3 OpraHUYECKUX BewiecTB B KieTke. dortocuHTe3. Pounb
XJIOpoIyiacToB B mporecce (orocuare3a. CBeToBas u TeMHOBas  (hasbl.
[IponykTuBHOCTL (oTOCHMHTE3a. BiusiHue paznuyHbix (HAKTOPOB HAa CKOPOCTh
dboTocunTe3a. 3HaueHue POTOCHUHTE3A.

X€eMOCHHTE3. Pa3znooOpaszue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOHBIE
OakTepuu. 3HaAYEHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Bupjesl Oposxenus. IIpoaykTel OpokeHHUS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
nporueccax ouojgoruueckoro okucienus. Lluknndeckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. [IpeumyiiectBa a’poOHOTO MyTH OOMEHA BEIIECTB TEpes
aHa’pOOHBIM. DP(HEKTUBHOCTH SFHEPrETUIECKOTO OOMEHA.

JlemoHcTpanuu

[Toptpertst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupl 1 cxembl: «POTOCUHTE3», «DHEpreTUUeckuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHME I MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi padora «3yueHne KaTaIUTUIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

JlaGopaTtopnasi pabora «/3yuenue QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacsiencreeHHasi HH(pOpMaLUA M peajn3alus e€¢ B KiIeTKe

Peakuun MatpuuHoro cunres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cHUHTe3a. Peanusanus HacneacTBeHHON uHpopmaiuu. ['eneTnueckuit



KOJ, €ro cpoucrBa. TpaHckpunums — wmarpuunbii cuHTe3 PHK. IlpumHnmmnsr
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTD, AaHTUIIAPAIIIETbHOCTD, ACUMMETPUYHOCTb.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanue amuHOkucior. Ponb pubocom B
OounocuHTe3e Oenka.

OpraHu3aius reHomMa y IpoKapHuoT U 3yKapHoT. Perysius akTHBHOCTH F'€HOB
y mpokapuot. ['unore3a onepona (®. XKaxo0O, XK. Mano). Perymsuust o0OMeHHBIX
Mpo1ecCOB B KieTke. KiieTounslil romeocTas.

Bupycel — HekseTouHbie (OpMBbI )KM3HU U 00JIMraTHbie napa3uthl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PpETPOBUPYCOB, OaKTeprO(daros.

BupycHrbie 3a0oneBanus yenoBeka, )KuBOTHbBIX, pacteHuit. CITU I, COVID-19,
COLIMAJIBHBIE U MEAUIIMHCKUE TTPOOIEMBI.

JlemoHcTpanuu

[Toptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUA.

Tabnuiel u cxemsl: «buocuntes Oenkay, «l'eHeTnyeckuili koa», «Bupycoei»,
«bakrepuodarm».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. ) Ku3HeHHBbIH ITUKJI KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wutepdaza u Mutos.
Oco0eHHOCTH TMpolieccoB, MpoTeKawIux B HHTepdaze. [loAroroBka KIETKH K
nenenuto.  IIpecuntetnyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MMPEMUTOTHUECKUH ) epUobl HTEpGa3bl.

Marpuunsiii cunte3 JIHK — permukanms. [Ipunnunsr perumkanum JJHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIEIBHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n
TeroMepaza. XpPOMOCOMHBIA HaOOp KJIETKM — KapuOTHUIl. JIUTIOWAHBIA W
rariouaHbI  HAOOpHl  XpoMocoMm. ['omosiorumuHbie XpoMocoMbl. [lomoBbie
XPOMOCOMBI.

[enenune kietkn — MuTo3. CTaguu MUTO3a U MPOUCXOISIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nutokuHes. buonornyeckoe 3HayeHUE MUTO3A.

Perymsinus MUTOTHYECKOrO0 IUMKIA KJIETKH. lIporpamMmmupyemas KieTouyHas
ru0esb — anomnTo3.

Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHAIbHASI TECHOMUKA.

JdemMoHcTpanuu

Tabmuubl 1 cxembl: «Ku3HEHHBIM LUK KIETKW», «Murtos», «CrpoeHue
xpomocomy, «Pemmkanusa JJHK».

OOopyioBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».



Jlaboparopnass  padora  «/3ydyeHnme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax».

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc00OEHHOCTHU CTPOEHUS U JKU3HEACATEIBbHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHbIE I'PUObI, OJHOKIECTOYHBIC BOJOPOCIH, IPYrUe
npoTUcThl. KosloHnansHbIe OpraHu3MBl.

B3anMoCBsI3p 4acTE MHOTOKJIIETOYHOTIO OpraHu3Ma. TKaHW, OpraHbl H
cucreMbl opranoB. OprannsM Kak eInHOe neioe. ['omeocras.

Tkanu pacreHuil. TUMBI paCTUTEIBHBIX TKaHEN: 00pa3oBaTeIbHasl, IOKPOBHAs,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOeHMs, (PyHKUUH U
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTEHHM.

TkaHu XKUBOTHBIX U 4YeJOBeKa. THUIBI )KUBOTHBIX TKaHEH: 3MUTEIUAIbHA,
COEIMHUTENbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (YHKUHA U
pPacnoJIOKEHUS TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opranbel. BerertaTuBHbIE M T€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel U
CUCTEMBI OPTaHOB KUBOTHBIX U YesloBeKa. OyHKIUHA OPTaHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHbIl 1 BHYTpeHHUH ckeneT. CTpOeHNE U THIIbI
COCIMHEHUS KOCTEMN.

JIBrkeHne  opraHu3MoB.  JIBMKEHHWE  OJHOKJIETOYHBIX  OPraHHW3MOB:
amME00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3Mbl M HACTUHU. JIBMKEHUE MHOTOKJIETOYHBIX >HUBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Tutanne oprann3mMoB. [loryionieHue BoAbl, YIJIIEKUCIOro ra3a i MUHEPaIbHBIX
BEIIECTB  pacTeHusiMUA.  [luTtaHue  KUBOTHBIX.  BHyTpumojoctHoe U
BHYTPHUKJIETOYHOE MHuIleBapeHue. [luTtaHue mNO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBbHOIO TpakTa. [lumieBapurensHbie kene3bl. [lumeBapuTenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanne >kuBoTHbIX. {uddysus
ra3oB yepe3 MOBEpXHOCTh KieTkH. KoxkHoe npixanue. JlpixaTenbHas MOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIOKHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JlpIxaTenpHash CHCTEMa YeJoBeKa. MeXaHW3M BEHTWIILHMM JIETKUX y OTUL U
MiIeKonuTaromux. Perymsmus npixanus. JpixarenbHble 00BEMBI.



TpaHCIOPT BEIIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CHCTEMBI PAaCTEHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHHs. OBOJIOLHUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI ITO3BOHOUHBIX KUBOTHBIX. Pabora
cepLa U €€ peryJisius.

Brinenenne y oprann3sMoB. Beijienenue y pacteHuil. Beiienenre y ’KUBOTHBIX.
CokparutensHble Bakyonau. Oprasbl BeigeneHus. QPuibTpanus, CEKpenus Hu
oOpaTHOE BCAChIBAaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BblJeieHHA. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CcHUCTeMaMu. Beiaenenue y
MIO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (GyHKIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amyra y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHoOpsl
OaKkTepuil ¥ LUCTHI IPOCTEHIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna.
CpencTBa nacCUBHOW U XUMUYECKOM 3aIllIUThl. OUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOW3BOAHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpoka€HHbIH U NpuoOpeTEéHHBIN crnenuduaeckuit
UMMYHUTET. Teopust KIOHaIbHO-celekTuBHOro ummyHnutera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazmpaxxumocte u©  perynsumss |y OpraHm3MmoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OPraHUu3MOB. Takcucsl. Pa3ipa)xumMoCTh U perynisuns y paCTeHUMN.
PocTroBble BellecTBa U X 3HAYCHHUE.

HepBHas cucrema u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKenes3pl SHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleficTBHE TOPMOHOB. B3anMOCBs3b
HEPBHOU 1 SHIOKpUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubl u cxembl: «OJIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bozopocin», «bakrepum», «lIpocrermme», «Opransl IBETKOBBIX pPACTCHUID,
«CucteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKoMbIxX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue crTediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeIOBEKa,
«IInmeBapurensHas cucrteMa», «KpoBeHocHas cucrema»n, «JlpIxaTenbHast



CHUCTEMAY, «HepBhas CUCTEMAY, «Koxay, «MBpleuHas CHUCTEMAY,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ummynurer»,  «KumeunonosoctHeiey, «CxemMa  NUTaHUS  PACTEHUID,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHHE HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HAaCEKOMBIX, UIJIOKOXHUX, KUBBIE 3K3EMIUIIPbl KOMHATHBIX PacTEeHUM, repdoapuu
pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
NO3BOHOYHBIX, KOJUIEKIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YEeJIOBEKa,
00opy1I0BaHUE JJIs1 AEMOHCTPALMK TOYBEHHOT0 U BO3IYIIHOTO MUTAHUS PAaCTEHUH,
pacuieryieHus Kpaxmaia U 0eJIKOB MoJ1 IeUCTBUEM (PEepMEHTOB, 000pYAOBaHUE JIJIsi
JIEMOHCTPALIMM OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTU JETKUX, MEXaHH3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEel pacTeHHIN.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTMBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALIMS,
dbparmeHTanus, KIOHUPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndecknii cMbICI
M€Ho3a M TIOJIOBOTO TIporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

IIpenzaponpiiieBoe pasButue. I'amerorenes y :KuBOTHbIX. [10y10BBIE JKENE3bI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHe U 3MOpHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OILTIOIOTBOPEHMS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
O pa3BuTuu opranu3moB. Craguum sSMOpHOreHe3a >KUBOTHBIX (Ha MpUMEpe
asarymku).  Jpobnenme.  Tumbl  apobnenus.  OcoOeHHOCTH — poOseHus
MJIEKOMUTAIOMIUX. 3apOJbIIIEBbIE JUCTKHU (TacTpyssiuus). 3akiajgka OpPraHOB H
TKaHEW W3 3apOJBIIIEBBIX JUCTKOB. B3anMHOE BIMAHME YACTEH PA3BUBAIOLLIETOCS
3apopliia (AMOpHOHATbHAS UHAYKIIMS ). 3aKiIaKa TIaHa CTPOCHUS AKUBOTHOTO KaK



pe3yabTaT UepapXUueCKUX B3aMMOJICUCTBUN I'eHOB. BiusHue Ha 3MOpHOHAIBHOE
Pa3BUTHE PA3INYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct m pasButne XuBOTHBIX. IlocTamOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE NPSMOIO0 M HENPSIMOTO
pPa3BUTHS, UX PACIPOCTPAHEHUE B MpUPOJE. THUIBI pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
YKW3HEHHOM ITuKJIIe pacTeHuid. OOpa3zoBaHue CIop B mpolecce Merosa. ['amerorenes
y pactenuii. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTENBHBIX OpPraHW3MOB. J[BOWHOE
OILTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabnmuupl 1 cxembl: «BereratuBHOe pasMHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXEHUSD, «Pa3MHOXEHHE XJIaMUIAOMOHaIb», «Pa3MHOXEHHE 3BIIIEHBDY,
«Pa3MHOXeHue TUApb», «Mehosy, «XpoMocoMbly, «l'amerorenes», «CTpoeHue
ANLEKIETKH U criepmaro3onna», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3ButHe», «Pa3BurHe MalcKoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM KanycTbl», «  KU3HEHHBIN UK MXa», «  KU3HEHHBIN LIUKJI TATTIOPOTHUKAY,
«KHW3HEHHBIN IIMKJI COCHBI.

OO6opy0oBaHME: CBETOBOM MHUKPOCKOI, MHUKpOMpenaparsl SHUIEKICTOK U
CIIEpMATO30U10B, MOJENb «L{MKJI pa3BUTHS JISATYIIKW.

JlabopaTopHas padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckasi padora «BrplsiBIeHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
PaCTEHHI».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHMu3MoB

HcTopust cTaHOBIECHUS U PA3BUTUS T€HETUKH Kak HayKu. PaboTsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX Y4YEHBIX B PA3BUTHUH TI'€HETHUKH.
Pa6otst H. K. KomnbrioBa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kaprieuenko,
1O. A. ®unmunuenko, H. B. TumodeeBa-Pecosckoro.



OCHOBHbBIE TEHETUYECKUE MOHSITUSL U CUMBOJIBL. [ OMOJIOTUUHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  IIMTOJIOTUYECKUU,
MOJIEKYISIPHO-TEHETUUECKHIA.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKI, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCJIEIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usl THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIIEIUICHUs NPHU3HAKOB. L[UTONOrMYeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHanusupyroniee ckpenBanue. [IpoMeKyTOUHbIN XapakTep HacleJOBaHUS.
Paciueruienre npu3HaKoB MIPU HENIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJeI0BaHUs TPU3HAKOB. LluTOI0rMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

CuerienHoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy I'e€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHbIi M TreTeporaMmeTHbId I0J. ['eHeTuyeckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXXECTBEHHBIM ajieau3M. B3auMmojaencTBue HeaUIeAbHBIX TI'€HOB.
KommniementapHocts. Onucras. [lomumepus.

I'eHeTHYECKUI KOHTPOJIb Pa3BUTHs PACTEHUH, J)KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(GU3MONOTMYECKUX  TMPOILECCOB, TOBEIEHUS U  KOTHUTUBHBIX  (DYHKIHH.
['eHeTHYecKre MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35UH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTmdyeckue acnekTbl KOHTPOJIS U
MU3MEHEHUs HaCJIEJICTBEHHON NH(POPMAIIUHU B OKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JleMoHCTpanun

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

Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «Ananusupymollee CkpemmBaHuey, «Hemomnoe nomMuHUpOBaHHEY,



«CrierieHHOE HACJIEIOBAaHWE TPU3HAKOB Y Jpo30duibl»y, «leHeThka Tmoay,
«Kapuotun uenoBeka», «Kapuotun apozodpunby, «KapuoTum OTHIBI»,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MojeNlb JJid JEMOHCTpPAllMd 3aKOHOB  €IMHOOOpa3us
rUOpUJIOB TIEPBOTO TIOKOJICHHSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb A
JIEMOHCTPAllMH CLEIUICHHOTO HACJIEIOBaHUs IMPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «/3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DUIIBD».

IIpakTuyeckass  paGora  «M3yyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCcTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
psin u BapuanmonHas kpupas (B. Moranncen). CpoiicTBa MOAMGUKAIIMOHHON
M3MEHYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Bubl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOUHATUBHAS, MYTallHOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesax 0JJHOro BUIA.

MyTanroHHasT W3MEHYMBOCTb. BUIbl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  HWHAYUUMpPOBaHHbIE MyTauuu. SnepHble U
HUTOIIa3MaTuyeckue Myrtanuu. CoMaTUYecKUue U MoJoBble MyTanuu. [IpuyunHb
BO3HUKHOBEHUsS MyTanui. MyTareHbl ¥ WX BJIUSHUE HAa OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHo n3MenunBoct (H.W. BaBunoB). BHesnepHass W3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

JemoHcTpanuu

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

Tabmuubr u  cxembl: «Bunpbl u3MeHuuBocTH», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnnaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.

ObopynoBaHue: *KUBbIE U TepOApHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUIAMH U3MEHYUBOCTH.



JlaGopaTtopnasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytanuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uyenoeka. MexayHapoaHas MporpaMMma HUCCIEIOBAaHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBBIH, HUTOT€HETUYECKUM, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C IOMOIIBIO
[1I1P-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUs YesIOBEKa. [ eHHbIE U XPOMOCOMHBIE
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a00JieBaHUi 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAaHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY»Karoliei cpessl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuupbr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesioBekay, «l eHeTnyeckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTukanus u cenekuus. 3apokKICHUE CEJICKIINU U JOMECTUKAIIMU. Y YEHHE
H. U. BaBunoBa o lleHTpax NpOMCXOXKIEHUS M MHOT0OOpa3us KyJIbTYPHBIX
pactenuii. Ponb cenexuuu B CO31aHUU COPTOB PaCTEHUIN U MOPOJ )KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBunosa, ero 3HaueHue JJis CEEKIIMOHHOM pabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCcTBEHHBIH OTOOp: MAacCOBBIA H
VIH/INBU1YaJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
mpou3BOAMTENICH MO TOTOMCTBY. OTOOp 1O TEHOTHMY C TOMOIIBIO OIICHKH
(dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMolIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThl.
PanmnanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTyPHBIX
dbopm opranm3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHHUS WM METOOB
pexomOuHaHTHBIX JIHK 11 momy4ueHns ucxoMHOTO MaTepuaa Jijisl CEIeKITUH.



[lonyuenne ITOJIUIIIIOUIOB. BrytpusBunosas rUOpUIA3ALIHSL.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiaM  UMHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, WM ayTOpuauHr. 'erepo3uc u ero npuuuHbl. Mcmnonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHue U U3y4YeHUE TE€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIBTYD.

JlemoHcTpanuu

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

Tabnuibl u cxembl: «LIeHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3Usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHast pabdora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHas pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHUSI CEJIEKIIMUM PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCHBITATENIFHBIM y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHHe, TMONyYeHHUE KHCIOMOJIOYHBIX IPOJYKTOB,
BUHOJIeMEe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LICJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIBIO MMOJYYeHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIIHNECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
smOpuorene3. Vcnonab30BaHWE TarlIOWIOB B CEJIEKUMU pacTeHuil. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
SAUIEKIJIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOI TPAHCIUIAHTALINU SAEP KIETOK.



XpoOMOCOMHAsi W Te€HHasg WHKEHepUs. VICKyCCTBEHHBIM CHHTE3 T€HA W
KOHCTpyupoBanue pekomOuHaHTHbIX JIHK. JlocTmkeHus W NepCHEKTUBBI
XPOMOCOMHOW M TE€HHOW HHXKEHEPHUH. DKOJOTMYECKHE U ITUYECKUE MPOOJIeMbl
T€HHON UHKEHEPUU.

Menuuuackue 6uorexHosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
TUAarHoCTUKa. MeTaOOJOMHBIN aHaIW3, TEHOIECHTPUYECKUH aHajdu3 IMpoTeoMa
YEJIOBEKA JUIsl OLEHKH COCTOSHUS €ro 310poBbs. lCIonp30BaHHE CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Oumoumkenepus s pa3paOOTKU
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/JaHMSI KOMILJIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMOmpHHTHHTa W ckaddonaunara
JUISL PELICHUS 3a7a4 IEPCOHATM3UPOBAHHON MEAUIIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JleMoHCTpauun

Tabnuupl u cxeMbl: «Mcnonp30BaHEe MUKPOOPTAHU3MOB B MPOMBIILICHHOM
MpOU3BOJICTBEY, «KileTouHast nHxeHepus», «I'eHHast HHKEHEpUs».

JlabopaTtopHnasi pa6ora «/3yyeHne 00beKTOB OMOTEXHOIOTHI.

IIpakTuueckasi padora «llonydeHne MOJTOYHOKUCIBIX POTYKTOBY.

IKcKkypeusi «buorexHonoruss — BaxHEHIIAsg MPOU3BOJAUTENIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC
Tema 1. 3aposkaeHne u pa3BUTHE IBOJIOIMOHHBIX MPeACTABJIECHUN B OMOJI0THH

OposonmonHas teopust Y. Jlapeuna. [Ipeanockuiky BOSHUKHOBEHUST JapBUHU3MA.
JKuzHb u HayuyHas nestenbHOCTh Y. [lapBuHa.

JIBrkymine cuibl 3BoaronMH BUAOB 1o Y. JlapBHHY (BBICOKass MHTEHCHUBHOCTH
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEJCTBEHHass HM3MEHYUBOCTh, Ooprba 3a
CYIIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunTeTHdeckoi Teopuu sBomonuu (CTD). Helitpanbnas Teopus
sBosmoruu. CoBpeMeHHas JBOIONMOHHAS OMOJIOTHS. 3HAYCHHE 3BOJIOIMOHHON
TEOpUH B POPMUPOBAHUU ECTECTBEHHO-HAYYHOUN KapTUHBI MUPA.



JdeMoHCTpa MU

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K. KroBbe,
Y. Hapsun, C. C. YUetBepukos, 1. U. lImansraysen, . Xonaein, /1. K. benses.

Tabmuubr n cxembl: «Cucrema sxkuBoid mpuponabl (mo K. Jlunuero)», «JlecTHuia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuszMm (GOpMUPOBAHUS TPUCTIOCOOICHUN Y
pacteHuil u KUBOTHBIX (10 Jlamapky)», «KapTta-cxema Mapuipyrta myremectBus Y.
Napsuna», «Haxomkm Y. [lapBuHa», «®DopMbl OOpHOBI 3a CYIIECTBOBaHHUEY,
«IToponbl TomyGei», «MHoroobpasue KylbTypHBIX (hopm KamycThl», «llopomab
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUAOB (o Y. JlapBuHy)»,
«CxeMa COOTHOIIECHUS ABWXKYIIMX CHJI 3BOMIOLHUN», «OCHOBHBIE TOJOXECHUS
CUHTETUYECKON TEOPUU IBOJIIOIIUN.

Tema 2. MUKPO3BOJIIOIHSA U €€ Pe3yJIbTATHI

[Tomynsiyst Kak >JeMeHTapHas €JUHULA 3BOTIOUH. COBpEMEHHbBIE METO/IbI OLIEHKU
TEeHETUYECKOr0 pa3HOOOpa3ust U CTPYKTyphl nomyisiuil. M3menenue renodonna
HOMYJISILIMM KAaK 3JIEMEHTAPHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH T€HETHYECKOTO
paBHoBecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHble (DAKTOPHI (ABMAKYILKE CUIIbI) 3BOJIOLMHA. MyTallMOHHBIA TIPOLIECC.
KoMOuHaTtuBHass u3MeHUMBOCTh. [[peiid) reHoB — ciayyaliHble HEHalpaBJICHHbIC
W3MEHEHHMSI 4YacTOT ayuielied B momyisiuax. Oddext ocHoBatens. Iggexkm
OymulLiouno20 2opaviuika. CHUdCEHUE 2eHemUYecKo20 PpaA3Ho00pas3us: NPUdUHsl U
cneocmeust. [lpossnenue agpgpexma opetigha 2eHo8 8 OONLUUX U MATBIX NONYIAYUSIX.
Murpamuu. M3onsuua nomynsuuii:  reorpaduueckas  (MIPOCTPAHCTBEHHAS ),
ounonoruyeckas (penpoayKTUBHASA).

EcTecTBeHHbI 0TOOP — HanpaBIIstoNIMi (hakTop 3BOTIOLUU. DOPMBI €CTECTBEHHOTO
oTOOpa: JABWKYIIMHM, CTaOWIM3HUPYIOIIMMA, pa3pbIBAIONIMNA  (IU3PYNTHBHBIN).
[TonoBoit oTOOp. BO3HUKHOBEHHE U DBOJIIOIUSA COLMAIBHOTO TOBEACHUS
YKABOTHBIX.

[Tpucnoco6ieHHOCTD OpraHu3MOB Kak  pe3yjibTar MUKPO3BOJIIOIUH.
Bo3nukHOBEHHE TPUCTIOCOOJICHHUH Y OpTaHU3MOB. ApoMop¢03bI U U0 TANTAIUH.
[TpumMepsb! nprcniocoOeHU y opraHnu3MoB: Mopdooruueckue, Gpru3noIoru4eckue,
onoxumudeckue, moBeAcHUYeCKHEe. OTHOCHUTEIBLHOCTH  MPUCIIOCOOTIECHHOCTH
OpTaHU3MOB.

Bun, ero «kpurepunm u  CTpyKTypa. BuagooOpazoBaHume Kak —pe3ysbTaT
MUKpo3BOIOIMU. M3omsmus — ximroueBod ¢aktop BumooOpazoBanus. Ilytu u
criocoObl BUI000pa30BaHMsl: ajuIoNaTpudeckoe (reorpaguyeckoe),



CUMIIATPUYECKOE (3K0I0THYECKOE), «MTHOBEHHOE» (monumionaU3aKs,
rubpuau3anms). JIMUTeTbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl (OPMUPOBAHUS OUOTOTUYECKOTO Pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHONW OWOJOTHH B pa3pabOTKe HAYYHBIX METOIOB COXpaHEHUS
OouopazHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMUYHMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JemoHcTpanuu
[Toptpetsi: C. C. YUeTBepukos, J. Maiip.

Tabnunp! u cxembl: «MyTalmoHHass U3MEHUUBOCTHY, «llomynsauroHHas CTpyKTypa
Busa», «CxeMa mposiBIieHUs 3akoHa Xapau—BaiinOepra», «JIBuxyiide CHIIbI
HBOJIIOLUU», «DKOJIOTHYECKAass M3OJISIIUS  TOMyJIsIUMiA CEBAaHCKOW  (openu»,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOUPCKOM U JINCTBEHHUIIBI 1AYPCKOIT»,
«[lonmynsAMOHHBIE BOJHBI YUCIEHHOCTH XWIIHUKOB M KEPTB», «Cxema IenCTBUs
€CTECTBEHHOT0 0TOOpa», «@opmMbl 00pHOBI 3a CylIeCTBOBaHUE», «HAYCTpUATbHBIN
Menanu3sM», <«KuBble  uckomaemeie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemynpexnaromas oxpacka >KUBOTHBIX», «®DHU3HOJIOTHYECKHE
apantaiuu», «IIpucnocoOGNIeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoitHuku», «CTpykTypa Busa B mpupoae», «Crnocoosnl
BUJ1000pazoBanus», «I eorpaguueckoe Bup000pazoBaHue TPEX BUAOB JaH IbIILIEH,
«DKOJIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHUL, «llonumiuounbl pacTeHUil»,
«KanmycTHO-peieuHblil ruopum».

O6opynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, yydesia MTUIl U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIECHUM, Yydesia MTHI] U 3BePeil pa3HbIX
BUJIOB, TepOapum pacTeHU OJU3KUX BHUIOB, OOPA30BABIIMXCSA Pa3IUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BpIsBIeHHE U3BMEHYUBOCTH Y 0COOSH OJTHOTO BHIA.

JlaGopaTopnasi padora «lIpucnocoOsieHus OpraHU3MOB M HMX OTHOCHUTEJIbHAs
11e71eCO00pa3HOCTDY.

JlaGopaTopHas padora «CpaBHeHUE BUI0B IO MOP(OIOrHUECKOMY KPUTEPHION.
Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Metoasl u3ydyeHuss Makpo’Bostonuu. [laneoHTonornueckue MeToAbl H3y4eHUs
sBomonuu. [lepexoansie Gopmbl U HPUITOTEHETUYECKUE PSAIBI OPTaHU3MOB.



buoreorpaduueckue metonbl uzydenus 3Boironuu. CpaBHenue (iaopsl u dayHbl
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3eminu. Buabl- s3HIEMUKH U
PEJHKTHI.

OMOpUONIOrMYeCKHe U CPaBHUTEIHHO-MOP(]OIOTHUECKHEe METOAbl H3y4YeHUs
IBOJIIOIMH. | eHeTHUECKHEe MEXaHU3MBbI SBOJIIOLIMU OHTOT'CHE3a U TOSBICHUS

DBOJIFOLIHOHHBIX

PynumenTapHbie

OMOXMMHYECKHE

['omonoruunpie TeHbl. COBPEMEHHBIE METOJbI TOCTPOSHUS (PUIOTCHETHYSCKUX
JIEPEBHEB.

HOBIIECTB. [ OMOJOTMYHBIE U aHAJIOTHMYHBIC Opra”Hbl. OpraHbl M AaTaBU3MBbI.
MOJ'IGKYJ'ISIpHO-FGHCTH‘IGCKI/IG, N MAaTCMATHUYCCKHUC MCTOAbI U3YUCHHA 3BOJIIOITHNH.

XpOMOCOMHBIC MyTalli1 1 3BOJIOIHUA T'CHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BoOUUU. [lpunyun cmenvl @OYHKYUIL.
HeoOpatuMocTs 3Bomonnu. AfanTuBHas paauainvs. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOIUH.

JleMoHCTpauumn
[Toptpetsl: K. M. bap, A. O. KoBaneckuii, @. Mrosiep, 3. ['eKkeb.

Tabmuiel m cxembl: «DUIOTCHETUYECKUM PsiA  JIOMIATu», «ApPXEONTEPUKC»,
«3Bepo3yObie  SIIEphI», «Creromnedaibi», «PuHHODHUTHI», «CeMeHHEBIE
nanopotTHuku», «buoreorpaduueckue 3o0HbI 3emun», «/lpeiid) KOHTHHEHTOBY,
«Penmuktely, «HaganpHble CcTagud SMOPHOHAIIBHOIO PA3BUTHS ITO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OpraHbe», «PyJaUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIC HAOOpHI dYEIIOBEKAa MW IMUMIIaH3e», «lIaBHBIE
HaITpaBJICHUS dBOIIONHMY, «O0IHe 3aKOHOMEPHOCTH SBOTIOLIHI.

OOopynoBaHue: KOJUIGKIIMH, TrepOoapuu, MYJSDKH  HMCKOMAeMbIX  OCTAaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJICKIIUA HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BUTHe JKU3HU Ha 3emJie

HayuHble runoTe3sl NPOUCXOKIACHUS KU3HU HA 3emiie. AOMOreHe3 u maHCIepMHusl.
JloHayuyHble MpEACTABICHUS O 3apPOXKICHUU >KU3HM (KpealroHu3M). ['umoresa
MTOCTOSIHHOTO CaMO3apOXKJICHHUS )KU3HU U €€ onpoBepxkenne onbitamu O. Penu, JI.
Cnannannanu, JI. ITactepa. [IporcxoxaeHue skxu3HU U aCTPOOUOIIOTHUS.



OcHoBHBIE 3Tanbl HEOpraHWYeckoil 3Boiitonuu. [lnanerapnas (reojoruueckas)
HBOMIONMS. XUMHUYECKasi IBOJIOIMS. AOMOTEHHBIA CUHTE3 OPraHUYECKUX BEIECTB
u3 Heopranuueckux. OnbiT C. Musnepa u I'. FOpu. O6pazoBanue noimMepoB U3
MoHOoMepoB. KoanepBatHas runore3a A. M. OnapuHa, rumnore3a NEPBUYHOTO
oynwoHa [[x. Xonaeitna, renetnueckas runotesa I'. Ménnepa. Pu6oszumsr (T. Yek)
u runote3a «mupa PHK» V. 'unbepra. @opMupoBanue MmeMOpaH 1 BOSHUKHOBEHUE
MPOTOKJIETKH.

Hctopust 3emun U Meroasl €€ m3ydeHus. Vckomaemble OpraHMYECKUE OCTATKH.
I'eoxpononorus u €€ meroasl. OTHOCUTENbHAsA M A0COJIIOTHAs I€OXPOHOJIOTHS.
['eoxpoHOIOrMYECKast MIKaIa: Y0HBL, 3PbI, IEPUOBL, STIOXH.

HavanbHble 3Tansl opraHvudeckoil spomronuu. [losBiIeHHE M 3BOIIOLHSA NEPBBIX
KJIETOK. OBOJIIOLMA MeTaboau3Ma. BO3HHKHOBEHHE MEPBBIX  DKOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTUIEHKM KaK aHaJjor MEePBbIX HA 3emiie COOOUIECTB.
CrpomatonuTsl. [IpokaprOTHI U 3yKapUOTBHI.

[Ipoucxoxnenue »3ykapuoT (CUMOMOTEHE3). OBOJIOIHUOHHOE MPOUCXOXKICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE OTanbl HBOJIONUU BbICHIUX pacTeHUu. OCHOBHBIE apoMOp(dO3bl
pactennii. Bpixog pacrennit Ha cymry. IlosBieHME CHOpPOBBIX PAacTEHHM H
3aBoeBaHre uMu cymu. CemeHHble pacTeHus. lIponcxoxaeHue NIBETKOBBIX
PaCTECHUH.

OcCHOBHBIE OTallbl JBOJIONMH >KUBOTHOTO Mupa. OCHOBHBIE apOMOPQO3bI
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuii B3pbIB — MOSBJICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IponcxoxaeHUe MICKONMUTAIONIMX U
ntuil. [lpunnun kimrodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

PazButue xu3HM Ha 3eMJjie 10 3paM U MEepHoJiaM: apXeil, MpoTepo30i, MalIeo30i,
Me3030i, KaitHo30¥. OOmas XapakTEepUCTHKAa KIMMaTra W T'eOJOTHUYECKHX
npoiieccoB. [losiBeHne U paciBeT XapaKTEpHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BBIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMHUpPaHHSI — OSKOJIOTHUECKHE KPHU3HUCHI Mpouuioro. I[lpuumHbl U
CIICICTBHSI MAcCCOBBIX BbIMUpaHUil. COBpPEMEHHBIH JKOJIOTUYECKUN KpPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenust GuopazHooOpaszust Ha 3emiie.

CoBpeMeHHass cHCTeMa OpraHudyeckoro wmwupa. llpuHnunel kiaaccuduxauu
oprann3MoB. OCHOBHBIE CUCTEMATHUECKHE TPYIIIbI OPTaHU3MOB.



JdeMoHCTpa MU

[Toptpetsl: @. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. . OnapuH,
Jx. Xonneitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuubr u cxemsl: «Cxema ombita @. Pemu», «Cxema ompita JI. ITactepa mo
U3YUYEHHUIO CaMo3apoxaeHus Xu3Hu», «Cxema ombeita C. Mumiepa, I'. IOpu»,
«JTanmbl  HEOPTAaHMYECKOW  3BOJIONMHM»,  «[ €OXpOHOJOTHYECKAs  IIKaIa»,
«HauanpHble 3Tarbl OpraHMyuecKkoi sBoonun», «Cxema oOpa3oBaHUSI IYKapHUOT
nyTéM cumoOunorenesa», «Cucrema KUBOW NpuUpoasl», «CTpoeHue BHUpYca»,
«Apomopdo3bl pacTeHuit», «PunnopuUTH», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOYHBIC BOJOpOCIH», «Mxu», «IlamopoTHuku», «I 0J0CEMEHHBIC
pactenus», «Oprasbl IBETKOBBIX pacTeHUIT», «CXxema pa3BUTHS )KUBOTHOTO MUPa»,
«Apomopdo3bl KUBOTHBIX», «IIpocTeimme», «KumeyHononaoctusie», «Ilmockue
yepBu», «YnenucroHorue», «Poiob», «36MHOBOIHBIEY,

«IIpecmbikaronuecsa», «IItuup», «Mnekonuraromue», «Pa3BUTHE JKU3HU B
apXeucKkom spe», «Pa3BuTHE KU3HU B MPOTEPO3OMCKON dpe», «Pa3BuTHe KU3HU B
MMAJIE030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», «COBpeMEHHAs CUCTEMAa OPraHUYECKOTO MUPa».

O6opynoBaHue: repOapun pacTeHU Pa3IuYHBIX OTJEIOB, KOJUICKIIMM HACEKOMBIX,
BJIQYKHBIC TIPENapaThl JKUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUICKIIUN WUTJIOKOXKHUX,
CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Uydesla NTHI[ W 3BEpeH, KOJUICKIIUU
OKaMEHEJIOCTEH, TIOJIE3HBIX HCKOIMMAEMBIX, MYJSKH OpPTraHUYECKUX OCTATKOB
OpraHU3MOB.

JlaGopaTopHas padora «/M3ydyeHrue U ONMUCAHUE UCKOIMAEMBIX OCTATKOB JPEBHUX
OpTraHU3MOBY.

IIpakTuyeckas padora «M3ydeHue ocOOEHHOCTEN CTpOEHUs PacTeHU pa3HBIX
OTJIEJIOBY.

IIpakTuyeckass padora «l3ydenwe 0COOCHHOCTEH CTPOCHUSI TMO3BOHOYHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3
Pa3nensl 1 3aga4n aHTPOMOJIOTUU. METOIBI aHTPOTOJIOTHH.

CraHOBIIEHUE TIPEICTABICHUNA O IIPOMCXOXKICHUM 4YelOBeKa. Penurnosnsie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CXOI[CTBO yelloBeKa C JKMBOTHBIMHM. CHCTEMaTHYECKOE IIOJIOKCHHE YeJIOBEKa.
CBI/II[CTCJ'IBCTBa CXodCTBa YCJIOBCKA C KHNBOTHBIMMU. CpPaBHUTCIILHO-



MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKUE, (GH3MO0IOTO-OMOXUMHUUYECKHE,
noBeneH4Yeckue. OTINYNS YeTOBEKa OT )KMBOTHBIX. [IpAMOX0KIEHNE M KOMITICKC
CBSI3aHHBIX C HUM TPU3HAKOB. Pa3BUTHE OJOBHOTO MO3ra M BTOPOM CHTHAJIbHOW
CUCTEMBI.

JBrokymne cuibl ((pakTopbl) aHTpoHoreHesa: OHOJOTMYECKHE, COIMAIbHBIE.
CooTHolieHne OMONOTMUECKUX U COLMANIBHBIX (PAaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJUM aHTpOIOreHe3a. PaHHuE uYenoBeKoOOpa3Hble O00E3bsSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUIBI — OOIITHE MPEIKH Y€JIOBEKOOOPA3HBIX 00€3bsH 1
J0JIei. ABCTPaONUTEKU — JBYHOTHE MPEAKH JroJeh. UenoBek yMelnblid, MepBbIe
M3TOTOBJIEHUS OPYAUU TpyAa. UeloBeK NPSIMOXOSIIMN U IEPBBIM BBIXOJ JIFOJACH 32
npenensl Agpuxu. YenoBek reiaenbOeprekuii — o0t npeioKk HeaHAepTaaIbCKOro
YEJIOBEKA M YEJOBEKa pa3yMHOro. YenoBeK HEAHAEPTAIbCKUM KaK BHUJ JIOAECH
XOJIOJHOTO KJIMMarta. YeloBEeK pa3yMHbI COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YEJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenernka u
[TaJIEOTEHOMHUKA.

OBOJIOLMS COBPEMEHHOTO 4YeJjoBeKa. EcTecTBEHHBIM OTOOpP B MOMYJSLUIX
yeyioBeka. MyTanuoHHbIN Tporiecc U moaumopdusm. I[lonmynsinroHHBIE BOJHBI,
npeiid reHoB, murpanus U «3PQGEeKT OCHOBATENS» B MOMYJSAIUIX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonarne o pace. bonpmme pacel:  €BpONEOUIHAsS
(eBpaswmiickasi),  aBCTpajio-HErpouJHAs  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCKas). BpeMs u myTu pacceneHus dYeloBeKa MO IJIaHeTe.
EnunctBo  denoBeueckux pac. HayuHas  HECOCTOSITENIBHOCTh — pacu3Ma.
[Tpucnoco0NeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSIM OKpYXKaroIlel Cpensl.
Bnusnue reorpadudeckoit cpessl u aperida reHoB Ha MOPGOJIOTHIO U (PU3HUOJIOTHIO
YeoBeKa.

MexauciuIuIMHapHble METOJIbI B (hu3ndeckoil (OMOIOrn4eckoil) aHTPONOJIOTHH.
DBOJIIOLIMOHHASA aHTPOIOJIOTUS U MAJIE0AHTPOIOIOTUSl YETOBEUECKUX MOIMYIISIIU M.
brocounansHble Hccie10BaHUs MPUPOABI YenoBeKka. VccnenoBaHue KO3BOIOLUN
OMOJIOTMYECKOTO M COI[UAIIBHOTO B YEJIOBEKE.

JemoHcTpanuu
[Toptpersr: Y. lapBun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuubr u cxembl: «MeToasl aHTpOMOJOTHN», «[ OJIOBHOW MO3r 4YeIIOBEKa»,
«YenoBexkooOpa3Hbie 00e3biHb), «CKeNeT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIME CUJIBI AHTPOIIOTE€HE3a», « IBOIOLHUOHHOE
IpEeBO  4ENOBEKa», «ABcCTpajonurek», «YemoBek  yMmensli», «Yenosek



MPAMOXOASIIMI», «J[eHncoBCcKkui yenoBek» «Heanaepranbip», «KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEJIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MyJISKM OKaAMEHENOCTEH, MPEIMETOB MaTepUAIbHOM KYJIbTYpPBI
NPEIKOB YeJoBeKa, penpoaykiuu (dpoTtorpadun) KapTUH ¢ MUPOJOTHIECKUMH U
OMONIEMCKUMH CIO)KETaMU TPOUCXOXKACHUS 4YelnoBeka, (oTorpaduu Haxoq0K
HCKOIIAEMBIX OCTaTKOB YEJIOBEKA, CKEJET YEJIOBEKA, MOJEIb Yepena 4elIOBEKa U
yepena IIMMIIaH3€, MOJENIb KUCTH YE€JIOBEKa M KHCTH IIMMIIAH3€, MOJAENIN Topca
IPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3ydueHne ocoOOEHHOCTEH CTPOCHHUS CKelieTa 4YeoBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM.

HpaKanecxaﬂ paﬁoTa «HSY‘-IGHI/IG AKOJIOTHYECKHX aJanTalui 4eJIOBEKa».

Tema 6. Jkojormss — HayKa O B3aHMOOTHOLICHHMSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kaloulei cpeaoi

3apokaeHue U pa3BuTue 3Kojoruu B Tpyaax A. I'ymGonsara, K. @. Pynwe, H. A.
CeBepuoBa, J. ['ekkens, A. Tencnu, B. H. Cykauéa. Pa3aenst v 3a1aun 3K0JI0THUH.
CBsI3b KOJIOTUHU C IPYTUMH HAYKAMH.

Metonbt osxonoruu. IloneBble HaOMOAEHHUS. OKCHEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKATbHBIN, peTUOHATBLHBIN U TJ1I00aTbHBIN.

3HAUEHUE SKOJIOTMYECKUX 3HAHUM Ul 4es0BeKa. DKOJIOTHUECKOE MUPOBO33PEHNE
KaK OCHOBA CBSI3€M YEJIOBEYECTBA C NMPUPOAOU. POPMHUPOBAHUE SKOJIOTMYECKOU
KYJBbTYPBI M 3KOJOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JemoHcTpanuu

[Toptpetsi: A. I'ymO6oasaT, K. @. Pynse, H. A. CeBepiios, O. I'ekkenb, A. Tencnu,
B. H. Cykaués.

Tabmuuer u cxembl: «Paszgensl skojorum», «Metoasl dkoiorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIbI».

JlaGopaTopHasi padora «/3yueHne METO/I0B SKOJIOTMYECKUX UCCIECTOBAHUII».
Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

Dkoyiornueckue (QakTopbl M 3aKOHOMEpHOCTHM uX AedcTBusi. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHYECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEHCTBUS 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.



[npenrens, 0. JInOux). TonepaHTHOCTh. OBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue Qakropbl. CBeT Kak 3Kkoyorudeckuit @akrop. JecTBue pasHbIX
YYaCTKOB COJHEYHOI'O CIEKTPA Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbl PACTEHUM
Y )KMBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUTHaNIbHAs poJib cBeTa. DOTONEPUOIU3M.

Temneparypa Kak sKosorudeckuit pakrop. JleiicTBue remnepatrypbl Ha OpraHU3MBbI.
[ToitkunoTepMHbBIE 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpTaHU3MBI.

BnaxHocTs kak 3kojormyeckuil (akrtop. Ilpucmocobienust pacTteHuid K
nojjep>kanuio BogHoro Oananca. Kmaccudukanus pacTeHuil Mo OTHOIICHUIO K
Bojzie. [Ipucnoco6nenns )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUsT OpPraHMW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, ITOYBEHHAS,
rlyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpesl 00uTaHusl oprann3moB. [Ipucnoco0nennst opraHu3MoB K )KU3HU
B Pa3HbIX cpefax.

buonornueckne put™mbl. BHemHNE U BHyTpeHHUE PUTMBI. CyTOYHBIE U TOJUYHBIE
putMbl. [Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBUM
KU3HU.

Kuznennsie popmbl opranuzmon. [lonsitue o xuzHenHou dopme. KusHeHHBIC
(bopMBI pacTeHUH: JepPEBbsl, KyCTaPHUKH, KyCTapPHUYKU, MHOTOJICTHUE

TpaBbl, OJHOJICTHHE TpaBbl. JKHW3HCHHBIC (DOPMBI JKUBOTHBIX: THIPOOHOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnyeckue ¢aktopel. Buasl OMOTHYECKHX B3aMMOJEWUCTBHI: KOHKYPEHIIUS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm, xoomepauus, MyTyalusM,
KOMMEHCaJIM3M (KBapTUPAHTCTRO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMoOJEUCcTBUS  (Tonmuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN [JIsl CYIIECTBOBAaHUS OpPraHW3MOB B cCpele
oOutanus. [I[pUHIMT KOHKYPEHTHOTO UCKIIOYCHHUS.

JemoHcTpanuu

Tabmuiel U cxeMbl:  «OJKojorudyeckue (akrtoper», «CBETOBOM  CIEKTP»,
«DKOJOTUYECKHE TPYIIBI JKUBOTHBIX IO OTHOIICHHUIO K CBETY», «TeIIOKpOBHBIC
JKUBOTHBIC», «XOJIOJHOKPOBHBIC >KHBOTHBIC», «DH3MOJIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl o00uTaHUsS OpraHu3MoB», «bHONOrMYecKue pPUTMBI»,
«KuzneHnnblie (popMbI pacTeHHT», « X KH3HEHHBIE (DOPMBI JKUBOTHBIX», « DKOCUCTEMA
ITUPOKOJTUCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOIO Jieca», «llemm muraHms»,



«XHIHUYECTBOY, «Tapazutuzmy», «KoHKypeHus», «CumOH03»,
«KoMMeHcanuzm.

OobopyznoBanue: repbapu pacTeHUN U )KUBOTHBIX, IPUCIOCOOIEHHBIX K BIMSIHUIO
Pa3IMYHBIX YKOJIOTMYECKUX (PAaKTOPOB, TepOAPUU CBETOMIOOUBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUHM, CBETOJNIOOMBBIC, TEHEIIOONBBIE U TEHEBBHIHOCIUBBIC
KOMHAaTHBIE pacTeHus, repOapuu M KOJUICKIHUU TEIJIOMIOOUBBIX, 3UMOCTOMKUX,
MOpPO30yCTOMYMBBIX PACTEHUM, Yydenaa MTHUILl W 3Beped, repOapuu pacTeHUH,
OTHOCSIIIIUXCS K TUTpoPuTaM, Kcepoputam, Me30(HUTaM, KOMHATHBIE PACTCHHUS
JAHHBIX TPYIII, KOJJICKIIUU KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax, repoapuu u
KOJUIEKLIUM PACTEeHUH M )KMBOTHBIX, 00JIa1al0lUX YepTaMH IPUCIIOCOOIEHHOCTH K
CE30HHBIM H3MEHEHUSM YCIOBUM XU3HHU, TepOapuu U KOJUJIEKUUU PACTEHUU U
YKUBOTHBIX Pa3JIMYHBIX )KU3HEHHBIX (DOPM, KOJJIEKLIUHU )KUBOTHBIX, Y4aCTBYIOLIUX B
pa3IMYHBIX OMOTHYECKUX B3aUMOACHCTBHSIX.

JlaGopaTopnasi padora «BpIsiBlieHHE MPUCTIOCOOTICHUN OPraHU3MOB K BIIUSIHUIO
CBETA.

JlaGopaTopHasi padoTa «BpIsBIeHHE MPUCIIOCOOTICHUN OPraHU3MOB K BIIMSIHUIO
TeMIEpaTypbi».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUHN U3 pa3HBIX MECT
OoOUTaHUs».

Tema 8. IKo10rusi BUAOB U NOMYJIALMH

DKOJIOTHYECKUE XapaKTEPUCTUKUA Tomyssaiuu. [lomymsius kak Owuosiormueckas
cucrtema. Poiap HEOMHOPOAHOCTH cpefbl, (hU3nYecKux OaphepoB U OCOOCHHOCTEMH
Owonorn BUAOB B (DOPMUPOBAHHWM IMPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISAIIHMA.
OcCHOBHBIE MMOKA3aTEH MOIMYJISIIIUN: YUCIEHHOCTD, TNIOTHOCTD,

BO3pacTHas W II0JIOBAasi CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dxonoruyeckass CTpykrypa mnonymsiuuu. OLeHKa YHCIEHHOCTH IOIMYJISILUU.
JlnHaMuka monysisanuu U €€ peryisinus. bHOTHUYEeCKUH IMOTEHIMAll IOIYJISALUY.
MopaenupoBaHue IMHaAMUKH NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBble BbDKMBaHUSA. Perynsiiys YUCICHHOCTH MOMYJSALUUM: posib (PakTopos,
3aBUCSILUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATEruu BUAOB (I- U
K-ctparerun).

[Tonsitue 06 3KomoTMUecKoi Hulle Buaa. Mectoooutanue. MHOroMepHast MOJIEIb
skonornyeckor Humm Jx.M. XaruumHcoHa. Pa3Mmepbl 3KOJOTMYECKOW HUIIU.
[TorennuanbHas U peain30BaHHAs] HULIU.



Bun kak cucrema nonmynsiuuil. Apeansl BUIOB. BUIbI M NX )KU3HEHHBIE CTPATETHH.
JKOJIOTUYECKHUE DKBUBAJICHTHIL.

3aKOHOMepHOCTI/I ITOBCACHUA U MI/IFpaHI/Iﬁ >KMBOTHBIX. bHojornyeckue MHBa3UMU
9y KCPOIHBIX BUIOB.

JdeMoHCTpauu
[Toptper: k. . XaTunHCOH.

Tabmuupl U cxeMbl:  «DKOJOTMYECKHE  XapaKTePUCTUKU  TMOMYJISIUANY,
«IIpocTpaHcTBEeHHass  CTpyKTypa HoOmyiasiuum», «Bo3pacTHble  mHUpaMUAbI
nonysinun», «CKOpPOCTh  3acCEleHUsT MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMHU
opranuzmamu», «Mogenb 3xonorndeckoit Humm J[x. M. XatunHcona».

O6opynoBaHue: repoapuu pacTEHUM, KOJJIEKIIUN KUBOTHBIX.
JlaGopaTopHnasi padora «IIpucrnoco0ieHuss CeMsIH paCTeHUN K pacCEIICHUION.
Tema 9. DKo0J0rus CO00IIECTB. JKOJOTHIECKHE CHCTEMBI.

CooO1ectBa opraHu3MoB. bruonieHo3 u ero cTpykrypa. CBsizu MexAy OpraHu3MaMH
B OMOLIEHO3€.

Okocucrema kak oTkpbiTas cuctema (A. [x. Tencnu). OyHKIIMOHATBHBIE OJOKH
OpPraHU3MOB B DKOCUCTEME: MTPOIYIICHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue
ypoBHHU. Tpoduyeckue 1enu u cetu. Aomotudeckue 0J0ku 3KocucteM. [1ouBbl u
WJIBI B 9KOcHCcTeMax. KpyroBopoT BEMIECTB ¥ TOTOK SHEPTHH B 3KOCHCTEME.

OcHOBHBIE TIOKa3aTeIu HKOCUCTEMBbI. buomacca W MpoAyKIHS. DKOJIOTHUYECKHE
nUpaMUIbl YUCENT, OMOMACCH U SHEPTHUHU.

Junamuxa skocucmem. Kamacmpoghuueckue nepecmpotuixu. @nykmyayuu.

HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPOINOreHHbIE BO3JACUCTBUS Ha
cykueccuu. KimmmakcHoe coobmectBo. bruopasHooOpasue u mojaHoOTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCHEMbL 03€p U peK. IDKocucmemvl Mopeu U
oKeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, NyCMmblHb.

AHTpOHOI‘eHHBIe 9KOCUCTCMBI. AFpOG)KOCI/ICTeMa. AFpOHCHOB. Paznmnuus MCKIY
AHTPOINOTCHHBIMHA U ITPUPOJHBIMHA 9KOCUCTCMAMMU.



YpboskocucteMbl. OCHOBHBIE KOMITOHEHTHI YpOoakocucteM. ['opoackas ¢iopa u
¢ayna. CuHaHTponM3anusl ropojackoi ¢ayHsl. bruosoruueckoe u X03s1MCTBEHHOE
3HAYEHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHII OpPraHW3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 8 pyHKkyuonuposanuu sxocucmem. IIepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTE€HHBIX BO3JICUCTBHI.

Mexanuszmvl 6030eticmeust 3a2psA3HeHUll PA3HbLIX MUN08 HA CYOOP2aAHUZMEHHOM,
Op2aHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOGbI
9KON02UYECKO20 HOPMUPOBAHUS AHMPONOSEHH020 6030eticmausi. MeTonooTus
MOHHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOIE€HHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.

Tabnuupl u cxembl: «CTpyKTypa OHOLEH03a», «DKOCHCTEMA IIMPOKOJIUCTBEHHOTO
neca», «DKOCHCTEMA XBOMHOIO Jieca», «DyHKIHOHAIBHBIE TPYIIIBI OPTaHU3MOB B
skocucteMe», «KpyroBopor BemecTB B 3kocucreme», «llemn nuraHus
(macTOuUIHAsA, AETPUTHAA)», « DKOJIOTHUECKasi MUpaMUAa YUCE», « IKOJOTUYECKast
nupaMuga OuoMaccel», «JKOJIOTHUYECKash Mupamuaa sHeprum», «OOpazoBaHue
oonortay, «llepBuunast cykueccusi», «BoccraHoBieHHe Jieca MoOcie MoOXKapay,
«9KocucreMa 03epa», «ArpoueHos», «KpyroBopor BemecTB U IMOTOK 3HEPrUU B
arporeHo3e», «IIpuMeps! ypOoskocucTem».

O6opynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, yydesia MTUIl U
3Bepeid, repdapuu KyJIbTYpHBIX M TUKOPACTYIIUX PACTCHHUH, aKBapUyM KaK MOJICITb
HKOCHCTEMBI.

IIpakTHyeckas padora «3yuenue u onucanue ypOo3KOCUCTEMBD.

IKCKYpCcHs «DKCKYPCHS B THIIMYHBIN OMOTeo1ieHo3 (B AyOpaBy, Oepe3HsIK, eJIbHUK,
Ha CYyXOJOJbHBIN WM TOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKCKYpcusi «DKCKYpCHUsT B arposKocucTeMy (Ha MoOJie WIHM B TEIUIUMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obOmemnanerapHass oOomouka 3emiH, TA€ CYIIECTBYET WIU
CYIIIECTBOBAJIA )KU3Hb. Pa3zBuTHe mpeacTaBieHuii o ouocdepe B tpyaax d. 3rocca.



Yyenue B. U. Bepraackoro o 6uochepe. O6mactu 6uochepsr u eé cocras. Kupoe
BEIECTBO Orochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocheprl. OcobeHHocTH Ouochepsl Kak
r7106anpHOM IKOCcHCcTeMBI. JlnHaMuueckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXUMHUYECKHE IUKIIbI (YTIepoaa, a30Ta). PUTMHUYHOCTD SIBICHUN B
ouocdepe.

3oHanbHOCTh Onochepsl. [loHsTre o OGuome. OCHOBHBIE OMOMBI CyIIW: TYHApA,
XBOWHBIE JIECA, CMEIIAHHbIE W IIMPOKOJMCTBEHHBIE Ji€ca, CTENH, CaBaHHBI,
IIyCTBIHU, TPOIIMYECKHUE JIECA, BBICOKOTOPhA. Kitmmatr, pacTUTENIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTrypa M (PyHKIHS >KMBBIX CHCTEM, OIICHKAa WX PECYPCHOIO TOTEHIHMAIA W
onocdepHbIX PYHKITUH.

JleMoHCTpanun
[Toptpetsl: B. U. Bepuanackuii, 9. 3rocc.

Tabmuubr u cxembl: «l'eocdhepst 3emnm», «KpyroBopoT azoTa B HpHUPOIEY,
«KpyroBopoT yriepoga B mnpupoae», «KpyroBopor Kuciaopoaa B MOPUPOIEC,
«KpyroBopoT Bojabl B mpupojie», «OcHOBHbIE OMOMBI cymm», «Kiaumaruueckue
nosica 3emnu», «Tynapa», «Tailra», «Cmemanubeiii jgec», «IIupokoaucTBEeHHBIN
nec», «Crenb», «CaBanHa», «IlycTeiHs», « Tpornnueckuit gec».

O6opynoBaHue: repOapuu pacCTEHUM pa3HbIX OMOMOB, KOJIJICKIIMH YKUBOTHBIX.
Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3KUCHI U UX MpUUMHBL. Bo3aeicTBue uemoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3IYIIHOW cpenbl. OXpaHa BO3/yxa. 3arpsi3HEHHWE BOJHOMW CpEIbI.
Oxpana BOJHBIX pecypcoB. Pazpyiienne mousbl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3meHeHne kimmara.

AHTpOIIOTEHHOE BO3/ICHCTBUE HA PACTUTEIbHBIA W >KUBOTHBIM Mup. Oxpana
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasle kHuru. Ocob6o oxpaHsembie npupoansie Ttepputopun (OOIIT).
borannueckue cagpl U 300J10THUECKUE TTAPKHU.

OCHOBHBIE TIPUHIMUIIBI YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA W IMPHUPOJIBI.
PanmonansHO€ ~ TPHUPONOTONIB30BAHUE U COXPaHEHHWE  OHMOJIOTMYECKOTO
pazHooOpasust 3emum. OOmMe 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTUYECKHUX
kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA M €T0 BEPOSITHBIE TIOCIICICTBUS.



Pa3zBuTre METONOB MOHHUTOPHWHIA PA3BUTHS OIMACHBIX TEXHOTEHHBIX IPOILIECCOB.
Cucmemnvle uccneoo8anus nepexooa K  pecypcocbepezarouyei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u 6uopecypchoi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopMayuu N0 COCMOSHUIO OMOENbHBIX U008 U IKocucmem. OcHogbl

9Kopeabuiumayuyu dKocucmem U Ccnocooos 060pvObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCTpanun

Tabmuupbl U cxeMbl: «3arpsi3HEHHE aTMoc(epb», «3arpsi3HeHue TuapochepsI»,
«3arps3HeHue nouBb», «[lapHukoBbiil 3¢ dhexT», «Ocodo oxpaHsieMble NPUPOIHBIE
TEPPUTOPUMNY, «MOJEnH yIpaBiIsieMOro MUpay.

OobopynoBanue: poTorpaduu oxpaHseMbIX pacTeHUH U )KUBOTHbIX KpacHoil kHUTH
Poccniickont @enepanun, KpacHoit KHATH permoxa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEHIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, HPUCYLIMMHU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIngHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CAVHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTM B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEN TMO3WUIMU JMUYHOCTH, NATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKU O0YUaAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MIPABONOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIIBHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEHICHUHM Yy4yeOHBIX ¢ T[O3HABATEIBHBIX 3a/a4, BbBIIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBJISIT KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHUE U peanu3alysi 310pOBOro U 6€301macHoro oopasa xu3Hu (310poBoe
NUTaHuE, COOJIIOIEHHE THTUEHNYECKUX MTPABUIT U HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHHS B CUTYalUsX, YTPOKAIOIINUX 3J0POBbIO U KU3HU JIFO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHBHOM JAEATEIBHOCTH TEXHOJOTMYECKOW W COLMAIbHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun MW peanu30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCIOIB30BATh MPHUOOPETaeMble TPU U3yUYEHUU OMOJIOTUY 3HAHUS
M YMEHUS TIpU  peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HAa COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAxX, OXPaHy BHUIOB,
aKocucTeM, orochepsr);

AKTMBHOE HENPUATHE AENCTBUM, IPUHOCAIINX BPE OKPYKAIOILIEN PUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIM4HE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHS, IKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH IKOJIOTHYECKON HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOIHBIX 3aKOHOMEPHOCTEW M PEMICHHH MpoOsIemM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PEeCypCHbie  MpPOOJEeMbl  pa3BUTHUS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IEJISIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENPEpPhIBHOMY  00pa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yiabTaThl OCBOCHMS Y4eOHOTO mpeaMera «bHoorusy
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHS, SBICHHE, TPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNe, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBUSA (IMO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl — UCIOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHOM M COIIMAIBLHOMN ITPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
PEryJIATHBHBIC YHUBEPCAIIbHBIC YUeOHBIC ISHCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABAaTEJIbLHLIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MPOOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, JEAyKTUBHEIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHHS CYyIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUH B U3y4aeMbIX OHMOJIOTHYECKMX OOBEKTaxX, a TaKkKe
MPOTUBOPEYMIT PAa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3pabaTrhiBaTh MJIAaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIM3a UMEIOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BHUJBl JACITEIBHOCTH II0 IIOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3aJayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh PUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TMEpeHoca CPEeICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpPEjIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIONMYJISAPHOM JUTEparype, OHOJOTHYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



dbopMynpoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBIC METOJABI MPHU TOUCKE U
otOope Omosornueckor MHGOPMAITH, HEOOXOAMMOM ISl BBHITOJTHCHHS YICOHBIX
3a/1ay;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  MPEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, ad0OpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeCTBUSIMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ]a4uM, YUYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3ULIMN APYTUX YYACTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOAMM OOIEHHS M B3aUMOJEWUCTBUS, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

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

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX IEHCTBHH C y4€ToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacupenesaTb poiau ¢ Y4ETOM MHEHHM YYaCTHUKOB, OOCYXXIaThb pe3ylbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pEIIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW 3PYIHUIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  MO3HABATEJbHOM  pediiekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl JPYIMX IMpU AaHAJIU3E€ pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npunsiTHE ceds U APYrUX:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npopuapHOro  oOyueHuss  oOydaromuxcss  Ouonmorur. OHHM  BKIIIOYAIOT:
crnenuduyeckue Ajisi OMOJOTHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHble pe3yabTaThl MPEICTABICHBI IO
rojam U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJlacce NOKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  paluoHaIbHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAralIfe OUOJIOTHYECKUE TEPMUHBI U TOHSITHS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas teopus T. llIBanna, M. Ilneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. M. BaBuioBa), mpuHIUIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOIIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIISAThH CYIIECTBEHHbIEC MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OaxkTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



POTEKAIOIIMX B OpTaHU3Max PAacTEHUH, )KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHIX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpPraHOB y pAacCTEHHH, *UBOTHBIX U YEJIOBEKAa M HUX
GYHKIUSAMU, MEXAY CHUCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeJibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTMYECKUMH TIPOIECCAMH U SBIICHUSMU, I€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIE M TpaKTUYECKHe paboThl, cOOI0IATh
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3yNIbTaThI U JeNIaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B Y4€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJMMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUHU U MEIUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JESATEIIbHOCTH B 00JIaCTH OMOJIOTMM, MEAULMHBI, OMOTEXHOJOIUHU, BETEPUHAPUH,
CEJIbCKOTO XO03S1CTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriayOasaTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHbIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buonorus kak Hayka 0
2 JKuBble cucTeMBbl U UX U3Y4YCHHE
3 buonorus knerku 0.5
4 XUMHYeCKash OpraHu3alus KICTKH 10
5) Crpoenne U QyHKIIUH KICTKH 8
5 OOMeH BelIeCcTB U MPEBpaIlEHUE SHEPTUU B 9 1 1
KIIETKE
7 Hacnencteennas undopmarus u 9 0.5
peanu3anus e€ B KJIeTKe
JKU3HEHHBIN [IUKIT KJIETKA 6 1
Crpoenue U pyHKIIUN OpPraHU3MOB 17 1 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U 9 05
M3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4
16 buorexHonorus u CHHTETHYECKAsE OMOJIOTHS 4 0




17 Pe3epBHOE Bpewmsi. 1 1 0
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 13
11 KJIACC
Kosnu4yectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHUe pa3iesioB U TEM (audposbie)
Ne ni/mt P Konrpoasnsie | IlpakTnyeckue bp
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 3apokJeHNe U Pa3BUTHE IBOJTIOLUOHHBIX 5 1 0
MIpe/ICTaBICHUI B OMOJIOTUN
Mukpo3Botonus 1 €€ pe3yabTaThl 16
Maxkpo3Bostonus U €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 18 1 2
3emie
5 [IpoucxoxaeHre yenoBeKa — aHTPOIOTreHE3 11 1
DKOJIOrusl — HayKa O B3aUMOOTHOILEHUX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0,5
C OKpY>Karolleu cpenou
OpraHusMmsl U cpefia 0OuTaHus 1,5
DKOJIOTHS BUJIOB U MOIMYJISIIHI 0,5
DKosorus cooOIecTB. DKOIOTHIECKUE
9 H 12 0,5
CUCTEMBI
10 buocdepa — riobanbHas SKocucTeMa 1 0
11 UYenoBek U OKpyrKarolas cpena 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Jlata u3ydeHus JJIeKTPOHHBIE
uudgpoBbie
KoumnuectBo yacos oOpa3oBaTe/ibHbIE
Ne Tema ypoka IL1aH daxr Pecypent
n/n
KonTpo MpakTn
Bcero JbHBIC yeckue
padoThI padoThI
1 buonorus kak KOMIUIEKCHasI HayKa U Kak 1
9acTh COBPEMEHHOTO O0IIIeCTBa
2 JKuBble cucTeMBl U UX CBOMCTBA 1
3 VYpoBHEBast opraHu3als XKUBBIX CUCTEM. 1 1
Bxo1HOM KOHTPOJIb 3HAHMIA.
4 Hcropust OTKpBITUA U U3YUEHUS KIIETKH. 1
Kiterounas teopus
Meroasl MOJIEKYIIIPHON U KJIETOYHON
6uosoruu. [IpakTuueckas padora
5 «3yueHne METOIOB KIETOYHOMN 1 05
ouonoruu (xpomatorpadus, '
anexTpodopes, muddepeHnrnantbHoe
uentpudyruponanue, [1LP)»
6 XUMHUYECKU COCTAB KIETKU 1
7 MuHepanbHbIe BEIIECTBA KJIETKH, UX 1

Oumoyioruueckas POJib




OpraHnuyeckue BEIIecTBa KISTKH —
oenku. JlaboparopHast pabora

8 0.5
«Ob6Hapyx)eHne 6EJIKOB ¢ TOMOIIBIO
KayeCTBEHHBIX PEaKIHiD»
9 CoiicTBa, Knaccupukanyst 1 GyHKIUN
0enkoB
10 Opranuyeckue BellecTBa KIETKH —
YTJIEBO/BI
1 Opranuyeckue BellecTBa KIeTKH —
TN B
Hyxnennossie kucnorsl. JIHK u PHK.
12 JlaboparopHas pabora «MccnenoBanue 05
HYKJICMHOBBIX KHCIIOT, BBIJICJICHHBIX U3
KJIETOK PA3JIMYHBIX OPraHU3MOB)»
13 Crpoenue u ¢pynkiuu ATO. Jlpyrue
Hykneozuarpudocdarsl (HTD)
CexBenupoBanue JIHK. Meroasl
14 T€HOMUKH, TPAHCKPUIITOMHUKH,
MIPOTEOMHKH
15 Metoab! CTpyKTypHOI OHOJIOTUU
16 Tune! knerok. [Ipokapuornueckas kieTka
CrtpoeHue 3yKapHOTHUECKOM KIETKH.
17 IIpakTuyeckas padora «M3yueHnue 0.5
CBOMCTB KJIETOUHOI MEMOpaHbI»
18 [ToBEepXHOCTHBIN annapar KJIETKH
19 OnHOMEMOpaHHBIE OPTaHOUIBI KIIETKH. 05

[IpakTuueckas pabora «M3yuenue




ABWIKCHUS HUTOILIa3MbI B paACTUTCIIbHBIX
KIJICTKax»

20

[TomyaBTOHOMHBIE OPTaHOUIbI KIICTKH:
MUTOXOHJIPHUH, IIacTu el JlabopaTopHas
pabota «/ccrenoBanue miazMoin3a u
JIETIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

0.5

21

HememOpanHnbie opraHou/Ibl KIETKU

22

Crpoenue u GyHKIUH sIIpa

23

CpaBHI/ITeJH)HaSI XapaKTCPUCTHKA KJICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHne CTpOeHUs KIETOK Pa3IMnYHbIX
OpPTaHHU3MOBY

0.5

24

AccuMUIISIIMS U IUCCUMMIISILMS — JIBE
CTOpOHBI MeTabonu3Ma. Turbl oOMeHa
BemecTs. JlabopaTopHas pabota
«M3ydeHune KaTaIuTHIECKONH aKTHBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasas3bl)»

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «3yueHue pepMEeHTaTUBHOIO
pacllerieHust IepoKcHia BOI0poa B
PaCTUTENBHBIX U KUBOTHBIX KIETKaX)»

0.5

26

benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHa BEIECTB

28

dorocuntes




29

XemocunTes. JJaboparopras pabota
«CpaBHeHue nporeccoB GpoTocuHTE3a U
XEMOCHHTE32»

0.5

30

AHa3’poOHBIC OpraHu3Mbl. Buibl
Oposxenus. JlabopaTopHas pabora
«CpaBHEHHUE TIPOIECCOB OPOKECHUS U
JIBIXQHUSD)

31

AdpoOHBIE OPraHU3Mbl. JTaIbI
SHEPreTUYecKoro ooMeHa

32

DHeprus MeMOpPaHHOTO IPaiueHTa
nporoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33

Peaknun MaTpu4HOro cuHTE3a

34

Tpanckpunuus — MaTpU4YHBIA CHHTE3
PHK

35

Tpancnsauus u e€ srarbl

36

Konnposanue amnuokucinot. Poib
pudocom B OuocuHTe3e Oenka

37

Opranu3zanus reHoMa y IpoKapuoT U
JyKapuoT. MOJIEKYJIIpHBIE MEXAHU3MBbI
JKCIPECCUH T€HOB y 3YKapuOT

38

KonrtponsHas padota no reme "CtpoeHue
Y XUMHYECKUH cocTaB KiIeTku. OOMeH
BEIIECTB U MpEeBpalleHue 3Heprun’

39

Bupycsl — BHeKs1eTOUHBIE (POPMBI )KUZHU
U obnuratHele napa3uThl. [IpakTruueckas
pabota «CozaHue MOJENI BUPYCa»

0.5




BupycHsle 3a0051eBaHus UEIOBEKA,

40 KUBOTHBIX, PACTCHUI

41 Hanorexnonoruu B 6uonoruu u
MEIULIIHE

42 ’Ku3HEeHHBIN UK KIETKU

43 Marpuunsiii cunte3 JJHK
Xpomocomel. JTaboparopHas pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOITpenapaTax»

45 Jlenenue KIETKH — MHUTO3
Tunel knetok. Kapruokunes U IUTOKUHES.

46 Jlaboparopuas padota «Habmonenue 05
MHUTO32 B KJIETKaX KOHYHMKA KOPEUIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsuus >KM3HEHHOTO HHUKJIA KIIETOK
OpraHusMm Kak eJMHOE LeJI0e.

48 IIpoMexyTOUHBII KOHTPOJIb 3HAHU-
Poccuiickas nuarnoctuyeckas pabora.

49 Tkanu pactenuit. JlaboparopHas pabota 05
«M3ydyeHne TKaHEeN paCTEHUI» '
TxaHM KUBOTHBIX U YETOBEKA.

50 JlabopaTtopHas paborta «3y4ueHue TkaHeu 0.5
KHBOTHBIX)»
Opransl. CrcTeMBI OpraHoB.

51 JlabopaTtopHas pabota «3ydeHue 0.5
OPTaHOB IBETKOBOTO PACTCHHSD

52 Omnopa Tena opraHu3mMoB




53

JIBr>KEeHHE OpPraHu3MOB

54 [Iutanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[InmeBapuTenpHas CuCTEMa 4EJI0OBEKa

56 JlpIxaHue OpraHu3MoB

57 JIpIXaHWue TT03BOHOYHBIX )KHBOTHBIX U
YeJIoBeKa

58 TpancmopT BemecTB y OpraHu3MoB

59 KpoBeHocHas cucteMa mo3BOHOYHBIX
KUBOTHBIX U YEIOBEKA

60 Brigenenue y opranusmon

61 3ammrTa y OpraHu3MoB

62 NMMmyHHas cucTeMa 4enoBeKa

63 PaznpaxxumMocTh 1 perymnsnus y
OpPTaHU3MOB

64 ['ymoparnbHast peryasius 1 9HJI0KpPHHHAS
crcTeMa KUBOTHBIX M YeJIOBEKa

65 KonrtponsHas padota no reme "CtpoeHue
U QYHKLUHU OPraHU3MOB»

66 @®opMbI pa3MHOXKEHHS OPTaHU3MOB.
[TonoBoe pa3MHOXKeHHE

67 Meiio3
I'ameTorenes. Obpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JJabopaTopHas paborta 0.5

«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»




69

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

70

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JINCTKOB

71

Poct u pazBuTHE JKUBOTHBIX.
JlabGopaTopHas pabota «BrisiBieHue
MIPU3HAKOB CXOJICTBA 3apPO/IbIIICH
MO3BOHOYHBIX JKUBOTHBIX»

0.5

72

Pa3mHOXeHMe U pa3BUTHE pACTEHUI.
JlaboparopHas padora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

73

I/ICTOpI/Ifl CTAHOBJICHUA U PA3BUTHUA
TCHCTUKH KaK HAayKU

74

OCHOBHBIE ITOHITHUSA U CUMBOJIBI
reHetuku. Jlaboparopnas pabora
«/Ipo3oduia kak 00BEKT TEHETHIECKUX
HCCIIEIOBAHUID)

0.5

75

3aKOHOMEPHOCTU HACTIEIOBaHUS
npu3HaKoB. MoHOrubpuaHOE
ckpeuriBanue. [IpakTiueckas padboTa
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUAHOTO CKpPEIUBAHUS Y
apo3oduisr”

0.5

76

[MuTonornyeckre OCHOBHI
MOHOTHOPHUHOTO CKPEIIHBAHUS

77

AHanu3upyroliee CKpeluuBaHme.
HenonHoe nomuanpoBanue




JIMruOpuiHoe CKperuBaHme.
[IpakTuyeckas padora «M3yueHnue

78 1 0.5
Pe3yIbTaTOB TUTUOPUIHOTO
CKpEITUBaHUS Y APO30(DHITBI
79 [utonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEIIMBaHUS
80 CueruieHHOe HaclIeI0BaHKE MPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUSI HACTEACTBEHHOCTH 1
82 I'enernka moma 1
83 I'eHoTHO Kak HeJIOCTHAS CUCTEMA 1
84 ['eneTn4eckuii KOHTPOJIb Pa3BUTHSA 1
pacTeHuM, ’KUBOTHBIX U YEJIOBEKA
85 H3meHunBOCTh MpU3HAKOB. Buib 1
H3MEHYNBOCTH
86 MonudukanronHas 3MEHYUBOCTh 1
BaprannoHHBIN psia U BapUallMOHHAS
kpuBas. JlaboparopHas padota
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 05
MOAN(PUKAITMOHHONW U3MEHYUBOCTH. '
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»
88 I'eHoTHIIMYECKAsT N3MEHYUBOCTb. 1
KoMOunHaTHBHAs N3MEHYHUBOCTh
MyTarmonHasi “3MEHUYUBOCTb.
89 [TpakTrueckas padota «MyTanuu y 1 05

Tpo30¢ Bl (Ha TOTOBBIX
MUKpOTpenaparax)»




90

3aKOHOMEPHOCTH MYTAllMOHHOTO
nporecca. DMUTeHeTUKA U STUTeHOMUKA

91

I'eneruxa yenoseka. [IpakTuyeckas
pabota «CocTaBieHHE U aHAITU3
POIOCIOBHON»

0.5

92

MeToabl MEOUIIMHCKON I'€HETUKHU.
3HaueHne MEIUIIMHCKON TEHETUKHU B
MPEAOTBPALICHUH U JICUCHUH
FeHETUYCCKHX 3a00JICBaHMI YeI0BEKA

93

KontponbHas paboTa mo teme
"3aKOHOMEPHOCTH HACIEICTBEHHOCTH U
nu3MeHuyuBocTu"

94

OCHOBHBIE TIOHSITHS CEJICKIUH.
JlaboparopHas padota «3ydenue copToB
KYJIbTYPHBIX PACTCHHI U TIOPOJT
JOMAITHUX KUBOTHBIX)»

0.5

95

Metoapl CeNeKIMOHHOM paboTHI.
JlaGopatopnas pabora «3yueHue
METO/IOB CEJIEKIIUN pacTeHUIl»

0.5

96

JIOCTHKEHHUSI CEJIEKIIUU PACTEHHUN U
XKUBOTHBIX. [IpakTHueckas padbota
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHne, U3y4eHHEe U UCTI0JIb30BaHUE
TEHETUYECKUX PECYPCOB

98

buotexHomorusa kak HayKa 1 O0Tpaciib
MMPOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/ISY‘{CHHC 00BEKTOB OMOTEXHOJIOTHI)

0.5




OcHOBHBbIE HaNpPaBICHUSI CHHTETUYECKON

99 1
OonoIoruH
100 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS 1
101 MeaunuHcKe OMOTEXHOJIOTHI
[ToBTOpeHnue, 06001ICHNE,
102 | cucremaru3anus 3HaHui. MToropas 1 1
KOHTpOJIbHast paborTa.
OBILIEE KOJIMYECTBO YACOB I10
- 102 6 13.5
I[MTPOT'PAMME
11 KJIACC
IIaTa I/I3yquI/IH 3J'IEKTpOHHLIe
nuppoBbIe
KoanuectBo yacos oOpa3oBaTeJibHbIE
Ne Tema ypoka IJIaH daxr PECYPEr
n/n
KonTpo IIpakTu
Bceero JbHbIE YyecKue
padoThI padoThI
1 OomonnonHas teopus Y. /lapsuna 1
2 JIBMOKYIIIHE CHUITBI DBOJIOLIMY BUIOB 110 1
Y./lapBuHy
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIHN 1
Y UCKYCCTBEHHBIN 0TOOP
4 BxonHoi1 KOHTPOJIb 3HAHUM. 1 1




DopMUPOBAHUE CUHTETUYECKON TEOPHUH

> IBOJIIOIIAH

6 Oransl 3BOJIIOLIMOHHOTO MpoLiecca:
MHUKPO?BOJIIOLHUS U MAKPOIBOJIOLIHSI

7 [omynsius — sneMeHTapHasi €IMHULIA
IBOJIIOIIAH

8 3aKOH reHeTHYECKOTo paBHOBecHs Jx.

Xapnau, B. BaiinOepra.

9 JlaboparopHas pabota «BeisiBieHHe 1
M3MEHUYUBOCTH y 0cO0O€l 0JTHOTO BUIa»

10 DnemMeHTapHbIC (HaKTOPHI IBOJOLUN

11 Dddext ocnoBarens. Iddext
OYTBIJIOYHOTO TOPJIBITITKA

12 Murpauuu. M30s1uu nomysiui:
reorpaduyeckas, OMoJIOrnIecKas

13 EcrecTBeHHbII 0TOOp — HANPaBISAIOMINAN
(hakTop IBONIOIHH

14 I[TosoBoii 0TOOP

15 Hampasnenust u myTu pa3BUTHS 3BOJIIOIIUN
[IpucnocoOaeHHOCTh OPraHU3MOB KaK
PE3yNbTaT MUKPOIBOIIOIIHH.

16 JlaGoparopHas pabora «H3yuenue 0,5
apoMop(h030B U UINOAAATITAIIUHN Y
pacTeHUM 1 )KUBOTHBIX»

[Tpumepsl puUCOCOOIEHUH Y OPraHU3MOB:
MopdosiorHaecKue, GU3HOIOTHIECKUE,

17 OMOXMMHYECKHE, TTOBEICHYECKUE. 05
JlabopaTtopHas pabota «IIpucnocobnenns ’
OpPraHU3MOB M UX OTHOCHUTEIHHAS
11e7IECO00PA3HOCTH»

18 | Bup, ero kputepuu u CTpyKTYypa.




JlaboparopHas padora «CpaBHEHHE BUIOB

19 110 MOP(OJIOTHIECKOMY KPUTEPHIO» L

20 BunooOpa3oBanue Kak pe3yabTar
MHUKPOIBOJIOLUH

21 CBs3b MUKPO3BOJIIOLUH U MUJEMHUOJIOTUU

29 Makponssomonus. [laneonronornyeckue
METO/bl U3yUYEHHUs BOIIOLMU

23 buoreorpaduyeckue MeToab! U3ydeHUs
HBOJIIOIIH
OMOPHUOIOrMYECKHUE U CPAaBHUTEIBHO-

24 MOpP(OJIOTHUECKUE METO bl U3YUEHUS
HBOJIIOIIH
MonekynsapHO-TEHETUYECKUE,

25 OMOXMMHUYECKHE U MaTEMaTHUECKUe
METOBI H3yUECHHUS DBOJIOIHH

26 O6uye 3aKOHOMEPHOCTH SBOJIOLUM

27 AnantuBHas panuanus. HepaBHoMepHOCTD
TEMTIIOB HBOJIOIIH

8 Hay4nple THTIOTE3BI TPOUCXOKACHUS
KU3HU Ha 3emiie

29 JloHay4HbIE MTPEICTABICHHS O 3apOKIACHUN
KHU3HU

30 OCHOBHBIE 3TaIbl HEOPTaHUYECKOI
HBOJIIOIIH

31 | TwnoTresbl 3apOKICHUS KUZHU
Hctopus 3eMian 1 METO/IbI €€ U3yUYeHHUS.

32 JlabopaTtopHas paborta «M3yuenue u 0.5
OIMCaHHE UCKOIMAEMBIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY

33 HavanbHsble 3Tanel opraHn4eckoin

OBOJJOINH




34

DOBOIIOIUS YYKapUOT

OCHOBHBIC 3TAIIBI 9BOJJIOINH
PaCTUTEIIBbHOTO MHUpa. HpaKTI/I‘ICCKaﬂ

35 . 05
pabora «M3ydenne ocoOeHHOCTEH
CTPOCHHS PACTEHHI pa3HbIX OTJIETIOB»
36 OcCHOBHBIE 3TaIlbl 3BOJIOIUH )KUBOTHOTO
mupa (becrno3BoHOYHBIE JKUBOTHBIE)
37 OCHOBHBIE 3TaITbI BOIIOIUHU )KUBOTHOTO
mupa (ITo3BoOHOYHBIE KUBOTHEIE)
DBoroIus )KUBOTHBIX. [IpakTuyeckas
38 | pabora «M3yueHne 0COOEHHOCTEN 1
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)»
39 KonTponbnas pabota. [IpomexxyTounbiit
WUTOT 3HAHUM.
40 PazButue xu3Hu Ha 3emMIie Mo spam 1
nepuoaam (1 gactp)
a1 PazButue xu3Hu Ha 3eMIie Mo spam U
nepuoam (2 4acTb)
42 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE
KPHU3HCHI POIIIIOTO
43 CoBpeMEeHHBIH 3KOJOTUYECKUI KPU3UC, ETO
0COOEHHOCTH
44 CoBpeMeHHas cucTeMa OpraHuYecKoro
MUpa
45 OCHOBHBIE CHCTEMAaTHICCKUE TPYIIIIBI
OpPraHHU3MOB
46 AHTpONOIOTHS — HayKa O YeJIOBEKe
47 PasButne npeacrasnenuit o
MIPOUCXOXKICHUN YeIIOBEKa
48 MecTo 4yenoBeka B CUCTEME OpPTraHUIECKOTO 05
H

Mmupa. JlaboparopHas padota «M3yueHue




0COOEHHOCTEH CTPOCHUA CKEJICTA
YCJIOBCKA, CBA3AHHBIX C NPAMOXOKIACHUCM

49 JIBHOKYIIHE CUITBI aHTPOIOTCHE3a

50 CootHo1ieHrne OMOJIOTHYECKUX U
COIIMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E

51 OcHoBHbIE cTaguu aHTpornorexnesa ( 1
YacTh)

52 OcHoBHBIE cTauu aHTpororeHesa ( 2
4acTh)

53 [TasieoreHeTHKA U MAJEOr€HOMUKA

o4 DBOJIOIUS COBPEMEHHOTO YEJIOBEKa
Yenoseueckue pacel. [IpakTudeckas

55 pabota «M3ydyeHne IKOIOTHUECKUX 05
ajanTanui 4eJIoBeKa»

56 MeXIuCUUTUTMHAPHBIE METO/IbI
aHTPOMOJIOTUI

o7 3apox/IeHue U Pa3BUTHE 3KOJIOTUU
Mertoasl skosnoruu. JlaboparopHas pabota

58 «3y4eHne METOJ0B YKOJOTHIECKUX 0,5
HCCIIEOBAHMI»

59 3Ha4YeHNE YKOJIOTHUECKUX 3HAHUH JIIs
YeJI0BeKa

60 | Dkonoruueckue GpaxTophi
Abuotnyeckue pakropbl. CBeT Kak

61 sKosioruueckuit gpaxtop. JlaboparopHas 05
pabota «BrisiBiIeHHE TPUCTOCOOIECHUI ’
OpPTraHU3MOB K BIUSHHIO CBETa»
Abuornueckue gaxktopsl. Temneparypa

62 | kak aKomOrMyYecKuit GakTop. 05

JlaGopatopHnast paboTta «BpisiBieHue




IIPUCIIOCOOIEHUH OPraHU3MOB K BIMSHHIO
TEMIEPATypPbI»

Abnornueckue GpakTopsl. BiaxxHocTs Kak
sKojorndeckuii pakrop. JlabopaTopuas

63 1 0,5
paboTta «AHaTOMHYECKHE OCOOCHHOCTH
pacTEHUit U3 PasHBIX MECT OOMTAHMS»

64 Cpezpl 00UTaHUS OPraHU3MOB 1

65 | Buomornueckue puTMBbI 1

66 | JKusnennsie (OpMbI OPraHU3MOB 1

67 Buortnueckue GhakTopsl 1
3HayeHne OMOTUYECKUX B3aUMOJIECHCTBUI

68 IS CYIECTBOBAHMS OPIraHU3MOB B CPEJIE 1
oOuTaHuA

69 DKOJIOTHYECKHE XapPAKTEPUCTHKU 1
HOITYJISALHN
OCHOBHEBIE TIOKA3aTENH MOMYIISAIMH:

70 YHCIICHHOCTD, IJIOTHOCTh, BO3pACTHAS U 1
10JIOBask CTPYKTYypa
OCHOBHEBIE TIOKA3aTENH MOMYIISAIMHU:

71 | poKIaeMOCTh, TIPHPOCT, TEMIT POCTa, 1
CMEPTHOCTh, METPALIMN

72 DKOJIOrHYECKasi CTPYKTypa TOMYJISIHN 1

73 JInHAMUKA TOMYJISIIUAY U €€ PEeryIIsIus 1

74 | KpHBbIE pOCTa YMCTIEHHOCTH TOMYJIALMA. 1
KpuBble BEDKMBAHUS
DKosornyeckas Humia uja. Jlaboparopras

75 pabota «IIprcrnocoOaenns CeMSIH PACTEHNI 1 0,5
K PACCEICHUION

76 Bujt kak cucreMa momyIisiuii 1




3aKOHOMCpHOCTI/I IIOBCACHUS U MI/IFpaHI/Iﬁ

77
’KHBOTHBIX

78 Co0011eCTBO OPraHu3MOB — OHOIIEHO3

79 DKocucTeMa Kak OTKpBITasi CHCTEMa

80 KpyroBopoT BeIecTB U MOTOK 3HEPTHUU B
IKOCHUCTEME

8l OCHOBHBIE TIOKA3aTEIH IKOCUCTEMBI

82 DKOIOrMYECKHE ITUPAMUIBI

83 | M3smeHeHHs COOOIECTB — CYKIIECCHU

84 [TpupogHbIe SKOCUCTEMBI. DKOCHCTEMBI
03ep M peK. DKOCUCTEMbI MOPEH M OKECAHOB

85 [TpupogHbIe SKOCUCTEMBI. DKOCHCTEMBI
TYHJIP, JIECOB, CTEIEH, IyCThIHb

86 AHTpPOIIOreHHBIE SKOCHCTEMBI

87 Yp6oskocucremsl. [IpakTrueckas padorta 05
«3yuenne u onucanue ypoo3KOCUCTEMBI» ’
3aKOHOMEPHOCTH (OPMUPOBAHUS

88 OCHOBHBIX B3aUMOJCHCTBHI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHAN

89 Pa3HBIX TUIIOB Ha CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TIOMYJISIIIUOHHOM U
HKOCUCTEMHOM YPOBHSIX

90 buocdepa — obuerianerapaast 0601049Ka
3emun

91 VYuenue B. U. Bepnanckoro o 6uochepe

92 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uochepsl

93 Kpyrosopots! BeniecTs u

OMOTr€OXUMHUYECKHE T KJIBI




3oHanbHOCTH OMochepsl. OCHOBHBIE

94 1
OMOMBI CyIIN

05 Konrtponsnas padora. ITOroBsIit KOHTPOJIb
3HaHUM.

96 VeroiuuBocTs 6uochepsl 1

97 DKOJIOMHYECKUE KPUUCH] M MX TIPHYUHBI 1

98 BoseiicTBue yenoBeka Ha Guochepy 1

99 AHTpONIOT€HHOE BO3JECHCTBHE HA 1
pPaCTUTENIbHBIN U KUBOTHBIA MU

100 | Oxpana npupop! 1

101 | OCHOBHbIC IPUHLKIILL YCTOHYMBOrO 1
Pa3BHUTHS YEIIOBEYECTBA U MPUPOIBI
ParronaabHOE PUPOIOIOIH30BAHKE

102 | coxpanenne GHOIOrHIECKOTO 1
pa3HoobOpa3ust 3emin

OBHIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA:

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorusi. buonmornueckue cucremsl u nporiecchl, 10 kmace/ Tepemos A.B.,
[TerpocoBa P.A., O01iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3HNHA»

* buonorus. buonornueckue cucremsl u npoiecchl, 11 kinace/ Tepemor A.B.,
[Terpocosa P.A., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « O]
MHEMO3HNHA»

* buosorus, 10 xnacc/ [laceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue; non peaakuueit [laceunuka B.B., AkunonepHoe 0011ecTBo

«M3parenbctBo «lIpocBemienne»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

e Enunoe conepkanue o0riero oopasoBanus. buonorus
https://edsoo.ru/Predmet_Biologiya.htm

e Enunoe okxHO pocTyna K nH(GOPMAIIMOHHBIM pecypcaM. bronorus
http://window.edu.ru/catalog/?p_rub r=2.2.74.2

e Enunas xomekius HuQpoBeIX 00pa3oBaTeibHBIX pecypcoB http://school-
collection.edu.ru/

e Poccuiickuii yueOHuK. bruonorus. Meroanueckas moMoIIh
https://rosuchebnik.ru/metodicheskaj a-pomosch/predmet-biologiya/

e VHTepakTHUBHBIE TaOOPATOPHBIE U MTPAKTUYECKHE PAOOTHI 10 OMOJIOTHU
https://content.edsoo.ru/lab/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://content.edsoo.ru/lab/

1C-Ypok. bubnnoreka MHTEpaKTUBHBIX MaTepuanoB. buonorus
https://urok.1c.ru/library/biology/

Buptyanbsnsie taboparopuu mo 6nosorut MOCKOBCKO#H 3JI€KTPOHHON HIKOJIBI
https://uchebnik.mos.ru/catalogue?su bject_program_ids=31937278,31937
341&aliases=laboratory

[ToaroroBka k 3x3ameHam: OTKpBITHIM 0aHK TecToBbIX 3ananuii ®UIIN. buonorus

http://os.fipi.ru

[udposas mabopatopusi: Mukpockor nudposoii microlife, uarepakTuBHOE MOCcOOHE
«Ox3ameH-Menua»: Harnsgnas Ouonorus. Pactenus. I 'puOsl. baktepun; Xumus kiaeTku.
BemecTBa, KJIETKH U TKaHU pacTeHUl; BBeneHrne B 9K0IOTHIO; DBOIOIMOHHOE YUCHUE;
KOMIUIEKT JJabopaTtopHoro o0opynoBanusi Cornelsen, KOMIIEKT AEMOHCTPALIMOHHOTO
obopynoBanus Polytech.

[ndpoBbie KOMITIOHEHTHI Y4eOHO-METOJMUYECKUM KOMITJIEKCaM MO0 OCHOBHBIM pa3ziesiamMm
Kypca OHMOJIOTHH.

Komnekius nudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB MO KypCy OHOIOTHH.
OOmienoap30BaTeIbCKHE HU(POBBIE HHCTPYMEHTHI Y4€OHOH JIESTEITbHOCTH.
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITogOopka untrepHer-
MaTepHaJIoB Ul yYyuTeae OMOoI0ruy Mo pa3HbIM OMOJIOTMYECKUM TUCIUIUIMHAM.
http://school-collection.edu.ru Exunast koyieknus nudpoBbiXx 00pa3oBaTeIbHbIX
pecypcos.

OIHMOP

https://bio-vpr.sdamgia.ru/


https://urok.1c.ru/library/biology/




