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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydyebHOMy mpeamery "buomorus" (manee - Owosorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOi pabodeil mporpaMMbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (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, SBISIIOTCS  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 OPUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHIOPTOM HJIM BOCHHBIM JEJIOM.

[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 pa3feiaaM M TeMmaM, paclpelesieHHe I0 KiaccaM,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIINI MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  DKOJOTHUUECKOTO
MBIIIJICHUS, PEJICTABICHUH O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoaHoi cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM H
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHIO COJIEpKaHUS
OMOIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPETHETO 00IIeTro 00pa3oBaHusI.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHero oOmero oopa3oBaHus
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTHH, FBOJIOLIMOHHOIO YYEHUS U IKOJIOTUH.

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 COAECpX aHHUs COCTABISAET CHCTEMa
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 yriyojieHbl OHMOJIOrMYEcKHe 3HAHUS O PACTEHUsSX, >KUBOTHBIX,
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 Takke MHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLMOHHBIA TOAXOABl 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 KJICTOYHOM OHOJIOTHH, AMOPHOJIOTHHM W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonorun yenoeka. B 11 kiacce u3zy4aroTcsi 3BOTIONMOHHOE YUYEHHUE, OCHOBBI
HKOJIOTUH U YueHue o 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
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KIIETKH, OpraHu3ma, MOIYJISIUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJJACpPXKAHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsaay Co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIIEHUSI U Pa3BUTHS
TOM WJIM MHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B PEIlIEHUE BAXKHEUITNX OMOJOTHUYECKUX U YKOJIOTUYECKUX MPOOIIEM.

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



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOpPETECHUE YMEHHM
UCIIONb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU MHTEpEca K OMpenenEHHON obiacTtu
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€CTIeUNBACTCS PEIICHUEM CIIEIYIONTUX 3a0a4:

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

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatropud W B mOpupoae (HAOMIOJAEHHME, W3MEpPEHHE, OSKCIICPHMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBaTh M HCMOJBb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COI[MATBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodritakTHKA WHGEKITMOHHBIX 3a00JIeBaHU, TIPaBUIA TTOBEJCHUS B MPUPOJIEC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEUIEKTYaIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpoIleCCe 3HAKOMCTBA C  BBIJAIOIMIUMHUCS OTKPBITUSMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peuieHus: OMOJIOTMYECKUX 3a/lay, MOJECIUPOBAHUS OMOJOTUYECKUX OOBEKTOB HU
IIPOLIECCOB;

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



T€HETUYECKON IPAMOTHOCTH, OOIIEH KYJIbTYphl MOBEICHHS B IPUPOJIC; MHTETPALIAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpYyXKaromux Jrojed (coOmromeHuss Mep HOpoPuIakTUKu — 3a00JieBaHUMH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHME  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMH Ha YIIIyOJEHHOM
YPOBHE CpeaHero oo0miero oopasosanusi, cocrabisser 204 gaca: B 10 xmacce — 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 COJEpKaHHMS W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHHE JTA0OPATOPHBIX M TpakTU4YecKux pabdoT. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENAeTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPKAHUE OBYUYEHUSA
10 KJIACC

Copnep:kanue TporpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHS
Owosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE W TOHWCKOBBIE HAyYHBIE WCCIECIOBAHHUS B
OHOJIOTHUH.

3HadeHure OMoJOorur B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIEHHOCTH, OXPAaHE NPUPOIBI.

JlemoHcTpanuu

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

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YEHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOAAIINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckoid Hayku. HaOmroneHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMAaTU3alvs, MeTaaHanus. [ lonarue o 3aBUCUMON U
He3aBuCHUMOM TniepeMeHHOU. [IlnaHumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosiornmueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUsA PE3YyIbTATOB JKcnepuMeHTa. [loHsAThe
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMM KUBOMN



npupoab», «CTpoeHHE KUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBbI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmsl
W3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYyI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWMHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOTIHS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUECHBIX aTOMOB, Mud@epeHInanIbHOe
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzneHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOpPHUTEIISI, PEAr€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIICTKH,
TerIoperysiuud. MuHepanbHbIe BEIlIeCTBa KIETKH, X Ouosiornueckas pojb. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckne BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKOoBOM MosieKyibl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHasi, YeTBEPTHUUHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kiaccuduxamus  6enkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AMCaXapuabl, OJIMTOCAXapU/Ibl U TOJIHCAXapU/IbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHoBIeHHBIE IEPEHOCUUKH, UX (PYHKITUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuoMojekyn. Mooeruposanue
CcmpyKmypbol U OYHKYull OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

Hnarpammel: «Pacnpenenenne XMuMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIELY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbl», «CTpoeHHE MOJICKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCIKOB C TOMOIIBIO KaUeCTBEHHBIX
peaKIii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

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



CtpoeHune mpoKapuoOTUIECKOM KIeTKu. KiieTounasi cTeHKa OakTepuil u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tuiazmanemma). CTpykTypa miia3MaTH4eckoil MeMOpaHbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Tuddy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (Qaronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa u QpyHKIUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Huromna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOM/IbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [olbkM, JM30COMBI, UX CTpoeHue | (yHKuMH. B3anMocBsa3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysisipHbIi) SHAOIIA3MAaTUUYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavoocu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opraHouabl kieTku CTpoeHue U (PyHKIIUUM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE JKTYTUKOB W pecHUYeK. MHKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE PpaCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCTpaMU



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoNM3a W JACIUIa3MOJM3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHUYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKcucenHbIll U OKcuceHHblll pomocunme3 y baxmepui. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTuBHOCTH (poTOCUHTE3a. BrusHue pa3andHbIx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHAa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHWe. POap MUTOXOHIpUI B
nporeccax Ouojgoruueckoro okucnenus. Lluknnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus memoparnHo2o epaduernma npomonos. Cunmes ATD:



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

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «Ctpoenne pepmMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAUICTLHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoul 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHble 3a0051eBaHus YeI0BeKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunsl MmuTo3a. KaprokuHes u IMTOKMHE3. brogornyeckoe 3HaueHue MUTO3a.

Perynsuuss murornueckoro umkia kierku. [Iporpammupyemass kieTtodyHas
rudesb — arnomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «l{ugposas
KiemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBaAHUsS KIeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

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

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlaGopaTopHnasi pabota «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEACATEIIPHOCTH OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTucThl. KONOHMaIbHBIE OPraHU3MBI.



B3anMoCBA3p 4YacTE MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl H
cucTeMbl opranoB. OpranusMm Kak eauHoe uesuoe. ['omeocras.

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

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: JIUTEIMAIIbHAL,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUTHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTEHUI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloronenre Boapl, yriaeKucioro raza i MUHEpaabHbIX
BellecTB  pacrteHussmu.  [Iutanme  kMBOTHBIX.  BHyTpumosiocTHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrum KpoBooOpalieHus. DBOJIOLHUOHHBIC
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeizesieHue y )kMBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbel BbiaeneHusd. PuiabTpainus, CeKpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTENBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX KMBOTHBIX U yenoBeka. [louku. Ctpoenue u QpyHKIHOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil ¥ UCTHI MPOCTEHIIKX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammra opranm3Ma OT Ooje3Hel. MiMmyHHas cuctema denoBeka. KieTodHbrii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpPraHn3MoB. TakcuChl. Pa3ipaxuMoCTh U peryssiuus y pacTeHUM.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHasg cucrema u peduekTopHas peryiasuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMONUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JXUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryisinus W 3HAOKPUHHAs CHCTEMa UBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMcTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocrerimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue JNUCTOBOM IMUIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJEeT 4YelIOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BpraenurenbHas cucrteMa», «IOHIOKpUHHAs cucrtemay, «CTpOEHHE MBIIILBDY,
«Mmmynurer»,  «Kuileuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas ~— cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», « HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIMU



HACEKOMBIX, UTJIOKOXKHX, KUBBIC JK3EMIUISIPhI KOMHATHBIX PacTeHUU, repOapuu
pacTeHUN pa3HbIX OTHAEJOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTU JIETKUX, MEXaHH3Ma
JIbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IOYKOBaHHWE, CHOPYJISALUA,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBeie kineTku, wian rameTel. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KA3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10I0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOmenme. Tumbl  npoOieHwus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMMTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpHUOHANBHAS HWHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI KUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4yecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTPAHEHHE B mpupone. THUIbl pocTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTaMOpUOHAIBHOTO Pa3BUTHS



y ’KMBOTHBIX U uesioBeKa. [leprobpl oHToreHesa uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuidl. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3oBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BoiHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsalud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «BereraruBHoe pazMHOxkeHHE», «Tumbl Oecrosioro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe Manickoro xyka», «PasButue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUI,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«Ku13HEeHHBIN UK COCHEBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax».

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib OT€UECTBEHHBIX YYEHBIX B Pa3BUTUU I'CHETUKHU.
Pa6oter H. K. KonsiioBa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE TMPU3HAKU, JOMHUHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBl ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun



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

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUSY.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

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

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICeHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UMoTe3a YuCTOThI TaMeT.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJieJIOBaHUsI TPU3HAKOB. [[uToornyeckre 0OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHaMh. XPOMOCOMHas
TEOpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUs Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepPOramMeTHbId MoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoOB, CUETJIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTMYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHUH.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3SIMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIeACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upymouiee ckpenuBanue», «HemnosHoe TOMUHHpPOBAaHHEY,
«ClemIeHHOe Hacle0BaHue MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMUd 3aKOHOB  €IMHOOOpa3ms
TUOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTpALMU CLEIJICHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuarnuonHas kpuBas (B. HMoranncen). CpoiicTBa MOau(MUKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJHOTO BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble U
nuTora3mMaTuyeckue Myrtauuu. CoMaThuyecKkue U IMojoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb ONULEHEMUYECKUX Gaxkmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdemMoHcTpanuu

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

Tabmuuel u  cxembl: «Bugsl u3meHumBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MCHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas pabdora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAM(PUKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPUALIMOHHOW KPUBOY.



IIpakTuyeckas padora «Myranuu y apo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun dvenoBeka. MexayHapoaHas mporpamMmMa HMCCIEAOBaHUsS T€HOMa
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[[P-ananu3a. HacnenctBenHble 3a001eBaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
Oone3HM 4YelnoBeKa. boJie3HM C HACIEACTBEHHON MPEepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpY»Karolen cpesnl. ['eneTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIIOBEKay.

IHpakTnueckas padora «CocTaBieHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cesntekuusi OpraHu3MoB

JlomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpa3us KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JJaHNM COPTOB PACTEHUN U TOPOJI )KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. Y. BaBumnosa, ero 3HaueHue JJIs CEISKITMOHHON pabOTHI.

Metoapl cenekunoOHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OILICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHMS U METOJOB
pekoMmOuHanTHBIX JIHK 17151 mosmydeHnust iCXoOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnuskopoAcTBEHHOE — CKpemmMBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Wid ayTOpuauHr. ['erepo3uc w ero mpuumHbL. Vcmomab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rulGpuauzauud. [Ipeogonenue Oecruioaus



MEKBUOBBIX THOPUAOB. JIOCTUKEHUS CENEKIIMU PACTEHUN U KUBOTHBIX. «3enéHas
DeBoNIOYUAY.

CoxpaHeHure U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanwenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax YVIAVYUleHUs
cywecmseyomux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM 4Yucie C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUYHbIX UCCIe008aHUL, NepedosblX Uoeli U
NepCneKMmuBHbIX MexXHOI02UL.

JlemoHcTpanuu

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

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTtenuit», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHON H3MEHYUBOCTW,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

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

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo10rus U CHHTETHYECKAS OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHSI:  XJIeOOMEeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJIeMEe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosorui. [IpousBoacTBO O€ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LICJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIIHNECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
smOpuorene3. lcnonab30BaHWE TarlIOWIOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zoeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
AMLEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIAaHTALUU SIAEP KIIETOK.



Texnonozuu 0300po6ienus, Kyibmusupo8anus U MUKPOKIOHANIbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W T€HHasg HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrx’eHus U MePCIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaununa. [T1[P-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHI, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXAHU3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I ' eHHass HHXKEHepUs».

JlaGopaTopHnasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IkcKkypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLMOHHBIX NpeACTABJICHHUN B
Oonosioruu

OBomonmonHas teopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb u Hay4yHas aesrenbHocTh Y. JlapBuHa.

JIBrKy1He CHIIbl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPTaHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Oopnba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBomounu (CTI). HelTpanbHas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA  OuWojorusa. 3HA4YECHHE
HBOJIIOLIMOHHON TEOPHH B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JleMoHCTpanun

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kiosbe, Y. Hapsun, C. C. UerBepukos, 1. U. llImansraysen, [x. Xonaein, . K.
benses.



Tabmuie! u cxemsl: «Cucrema xxuBoi mpupoasl (1o K. Jlunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzMm GopMUPOBaHUS MPUCITIOCOOICHUN Y
pacTeHull U KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
HapBuna», «Haxoaku Y. [apBunHan, «®Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«IToponbl Tomy6ei», «MHoroodbpasue KyabTypHBIX (opm KamycThD», «Ilopombl
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYLIMX CHJI 3BOJIOLHMN», «OCHOBHBIE MOJOKEHHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[TonmynsAnuus Kak 3JIEMEHTAapHas €IMHHIA 3BOJOIMH. COBPEMEHHBIE METOJIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3uss M CTPYKTyphl mnonyisiuuid. M3menenue
reHooH/a TOMYJSUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (IBMXKYILIME CUJIbI) 3BOJIOUMU. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelid reHOB —  ciydaiiHble
HEHaITpaBJIEHHbIE U3MEHEHUS YaCTOT aJljIesiel B monysauusx. DpPexkT ocHoBaTelIs.
Ippexm b6ymoinounozo eopaviuwika. CHudCeHue 2eHemuuecKko2o pasHooOpa3usL:
npuuunsl u cireocmesus. llposenenue 3¢pgpexma opetigha 2enos 8 OONLUUX U MATILIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISALIUI: reorpadguieckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHbIII 0TOOp — HamnpaBisiomuii Qakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOWIM3UPYIOIIUMA,  pa3phIBAIOIINN
(mm3pyntuBHbIi). [lomoBoit oT00p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEICHUS YKUBOTHBIX.

[Tprcroco0NeHHOCT,  OPraHM3MOB  KakK  pe3yibTaT  MHKPOIBOJIOINH.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMop(}o3bl U UANOAJANTALIUH.
[Tpumeps! TprcocobsIeHnid y OpraHu3MOB: Mopdosorudeckue, GU3n0IOTUIECKUE,
onoxumuueckue, mnoBefeHueckue. OTHOCUTENBHOCTh  MPHUCIOCOOICHHOCTH
OpPTaHH3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoit (aktop BumooOpazoBanus. [lytu u
CIIoCOObI BHJI000pa30BaHMS: ajuIonaTpuyYecKoe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOrMYECcKOe), «MTHOBEHHOE) (monumIoOnIU3aIusl,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Pouib 3BOMIOLIMOHHON OHONOTHH B pa3paboTKe HAYYHBIX METOJO0B COXPAHEHUS
OounopaszHooOpazus. MUKPOIBOMIONMS U KOABOJIOLMSA MApasUTOB U HUX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTUOUOTHKAM M CTIOCOOBI OOPHOBI €
HEH.



JleMoHCTpanun

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

Tabmuiplt 1 cxeMbl: «MyTalliOHHasT HM3MEHYMBOCTEHY, «llomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BalinOepray, «/IBuxyiume
CWJIBl ABOJIIOIUNY, «IDKOJIOTHYecKass M30JSA1Us MONyJIAlUi ceBaHCKOU (openny,
«["eorpaduueckas U30A1Us TUCTBEHHUIIBI CHOMPCKOMN U TMCTBEHHUIIBI JayPCKOID»,
«ITonysIIMOHHBIE BOJHBI YHCIEHHOCTH XWIIHUKOB M KEpTB», «CxeMa IelCTBUs
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CylliecTBOBaHUEY, « UHTyCTpUambHBbIHI
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpemympexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnoco0neHHOCTh OpPraHu3MOB U €€ OTHOCUTEIbHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BUJI000pazoBaHus», «I eorpaduueckoe B1u1000pazoBaHue TPEX BUIOB JIAHIBILIEH,
«KOJIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHUL», «l[lonurmonasl pacTeHHiD,
«KanycTHO-peieuHblil ruOpumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOJIECHUM, yydelia ITUILl U 3Bepel pa3HbIX
BHJIOB, TepOapum pacTeHMH OJU3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi pabota «BrisiBJIeHUE N3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHM3MOB U UX OTHOCUTEIIbHAS
11e71eCO000pa3HOCTHY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoouMs U €€ pe3yabTaThbl

MeTtonbl  HM3y4dyeHHS MaKpOAIBOMIOIMHU. [laneoHTONOrMYecKne METO[bI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouuud. CpaBHeHUE QIOpBI U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Bujsi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONIOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YyUEHUS
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI OCTPOEHUS (PHUIIOT€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.



OO0mme 3aKOHOMEPHOCTH (MpaBwiia) 3BOJONMH. [IpuHyun cmensvl QyHKyUi.
HeoOpatumocTs 3Bomonu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIU Y.

JleMoHCTpaIMuA

[Toptpetsl: K. M. bap, A. O. KoBaneckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepel»,  «Cteromedansry, — «PuHnoduthy,  «CeMeHHbIE
nanopoTHUkW», «buoreorpaduueckue 30HB 3emiun», «lpeiid KOHTHHEHTOBY,
«Penukthly, «HadanmpHble cTaauu 5SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHMMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa W IIMMIMaH3e», «l JaBHbBIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BUTHE )KU3HU HA 3emJie

HayuHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
nancrepmusi. JloHaydHble TIPEICTaBICHUS O 3aPOKICHUU KU3HU (KPEAIMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IponcxoxaeHue sKU3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIONMUSA. XHMHUYECKas OHBOJIONHSA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 MmonoMepoB. Koaneparnas runote3a A. V. OnapuHna,
runore3a nepBuyHoro OynboHa JIk. XongeiHa, reHeTudeckas rumote3a [
Ménnepa. Pubosumer (T. Yexk) u runoreza «mupa PHK» V. T'mnGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKJIETKH.

Hcropust 3emin 1 MeToAbl €€ n3ydeHus. Fickonaemble OpraHM4ecKue OCTaTKH.
['eoxpononoruss u €€ Meroabl. OTHOCUTENbHAS W AOCOJIOTHAsE F€OXPOHOJIOTHS.
['eoxpoHosoruyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKoM »HBOJIOUMU. [losiBIIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTaboiau3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomatonuTthsl. [IpokaproThl U 3YKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIponcxoxkaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl ABOJIOLMU BbICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pactenun. Beixon pactenuit Ha cymry. IlosiBieHHe CIOPOBBIX pPACTEHUW U



3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIponcxokieHHe IBETKOBBIX
pacTeHUU.

OCHOBHBIE 3Tambl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxnaeHne MICKONUTAIOIUX U
ntun. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMJe MO ’paM U MEepuodaM: apxeu, MPOTEPO30i,
naneo3oii, Me3030M, kaitHo301. OO11as XapaKTepUCTHKA KJIIMMaTa U Fe€0JOTHYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTJIE0Opa30BaHUE:
€ro yCJIOBUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpaneHus: 6nopazHooOpas3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuipe u cxemsl: «Cxema omnbita @. Penny, «Cxema onwita JI. [Tactepa no
M3YUYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  JBONIOUUW», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OpraHUYeckoi 3Boonumn», «Cxema o0pa3oBaHUs DYKapHOT
nyTéM cumoOunorenesa», «Cucrema KUBOW mNpupoabd», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpoCHN», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHS )KUBOTHOTO MUPa,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiOb», «3emMHOBOAHBIEY, «lIpecMmbikarommecs,
«IItnue, «Miexkonuraromme», «Pa3Butue Ku3HU B apXeUCKo apey», «Pa3zsurtue
)KU3HH B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OPraHUYECKOTrO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJIEKIIUU
HAaCEKOMBIX, BJIaKHbIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4eJia IITUIL] U 3BEPEM, KOJUIEKIIUU
OKaMEHEJIOCTEW, IMOJIE3HBIX HCKOIMAEMbIX, MYJSDKM OpPraHUYECKUX OCTAaTKOB
OpPTaHU3MOB.



BupryaabHas jadopaTtopHasi pabora «MoaenupoBaHue onbIToB Muiepa—
FOpu 1o nzydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUI B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi padora «/3yueHue u omnHMcaHME HMCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue ocCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTUH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUYECKHUE,
noBegeH4eckue. OTINYUS YeIOBEeKa OT KUBOTHBIX. [IpAMOX0XKI€HNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OMOJIOrHYecKue, COllualbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMU AHTPOIIOreHe3a. PaHHHE 4YenoBeKOOOpa3Hble 00€3bsHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUIBI — OOITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTPaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMenbli, MepBbie
W3TOTOBJICHUS OPYIHi Tpyaa. YenoBek MpAMOXOISIINI U IIEPBBIA BBIXOJ JIFOJEH 3a
npenensl Appuxu. YenoBek reifienboepreckuil — o0l npejok HeaH 1epTaabCKOTro
YEJIOBEKA M YEJIOBEKa pa3symMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JIECHUCOBCKUU
YeJIOBEK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
MaJI€OreHOMUKA.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYIISIUAX
yenoBeka. MyTanvoHHbIN Tiporiece u moduMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQGeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[lonarue o pace. bosbiume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelieHHs 4YelOBeKa IO ILJIaHETE.
EnuncTBO  4yenoBeuecknx — pac.  HayuHasd  HECOCTOSTENBHOCTH  pacH3Ma.
[IpucnocoOeHHOCTh YenoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAroUIeH Cpeibl.



Bnusinue reorpaduueckoit cpeasl u Aperida reHoB Ha MOP(OIOTHI0 U HPU3HOTOTHIO
YeJoBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOIOJOTHUS U MAaJCOaHTPOIOJIOTHUs
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpetsr: Y. HapBuHn, JI. Jluku, A. . Porunckui, M. M. ['epacumos.

Tabnuibl u cxembl: «MeToIbl aHTPONOJIOTUNY, «['0JIOBHOM MO3T UenoBeKay,
«YenoBekooOpa3ubie 00€3bsHBbI», «CKeNeT dYeloBeKa M CKEJNEeT IIMMIIaH3ey,
«PynuMEHTHI U aTaBU3MBDY, «JIBUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/lenrucoBckuil yenoBek» «Heanaepranbip», «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJCUCKUMH CIOKETAMHM TMPOUCXOXKICHUS 4YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «lV3yueHue o0COOEHHOCTEH CTpPOCHUS CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kalolleil cpeaoi

3apoxaeHue U pa3BUTHE dKojoruu B Tpyaax A. 'ymOonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUpoAHbIE W JiabopaTtopHble. MojenupoBaHue B HKOJIOTUU. MOHHUTOPHUHT
OKpY>Karolen Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CU YEIOBEYECTBA C MpUpoaor. DPopMHUpOBaHUE
AKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHUYECKOW IPaMOTHOCTH HACEJICHUS.

JdeMoHCcTpauu

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pazgensl sxoaorun», «MeToasl 3KoIorHm», «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBI.



JlaGopatopnasn pabora «3yuenue METOJIOB 3KOJIOTHYECKHUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DKkoyiornueckre (PaxkTopbl U 3aKOHOMEPHOCTH uUxX aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTMYECKHE TPYMIIBI
pacTeHUd M JKUBOTHBIX [0 OTHOLICHWIO K cBeTy. CurHaiapHas pojb CBETA.
DoTONEPUOIU3M.

Temnepatypa kak oskojorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocts kak skonormdeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
nojjep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHH MO OTHOILICHUIO K
Boje. [IpucnocoOneHust ®KUBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAS, MMOYBEHHAS,
INIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHYECKUE
0COOEHHOCTH cpefl oOuTaHusi opraHu3MoB. [Ipucnoco0aeHuss opraHu3MoB K KU3HU
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
rOJMYHbIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl opranu3mMoB. [ToHsTHe 0 xKU3HEeHHOU Popme. XKu3HEeHHbIE
dbopMbl pacTeHHWl: JEpeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOHMOHTHI, TEOOMOHTHI,
a’poOrOoHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a )KU3HH.

buotnueckue pakTopsl. Buabl OMOTHYECKUX B3aUMOJIEHCTBUI: KOHKYPEHIIUS,
XUIIHUYECTBO, cUMONO3 U ero (opmel. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUM JUIsl CYIIECTBOBaHUS OPraHu3MOB B cCpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUSI.

JleMoHCTpanun

Tabmuubr u cxembl: «Okonorudeckue (akToper», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE KHUBOTHbIE», «DHU3MONOTHYECKUE aaanTaluu



XKUBOTHBIX», «Cpenbl OOWTaHUS OpPraHU3MOB», «DBHOJOrMYECKHE PUTMBDY,
«Kuznennsie popmbl pacTeHUiD», <« Ku3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro jecay, «llenn nuranusy,
«XHIIHAYECTBOY, «ITapazutuzm», «Konkypennus», «Cumouosy,
«Kommencanuzm».

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPHUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PakTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIE PAaCTEHUs, repOapuy U KOJUIEKIIUU TEIUIOIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHH, dydesla NTHUI] U 3Bepel, repdapuu
pacTeHuil, OTHOCSIMXCA K TUrpopuraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIKUX B Pa3HbIX cpeaax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJalOMIUX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HU, Trepbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlabopaTtopuass padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HbIX
MECT OOUTAHUSD.

Tema 8. Ikos10rvsi BUAOB M MOMYJISAUI

OKOJIOTUYECKHE  XapaKTEPUCTUKHU  IOIYJIALMH. [lonynmsaumss ~ Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0CcoOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi W II0JIOBAasi CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKonoruyeckass CTpykrypa nomyiasuud. OUneHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuka nonyiAnuu U e€ peryssnusa. buoThuecku moTeHIUan IOIYJISALHH.
MopnenupoBaHue AMHAMUKHA NONyJsAiuK. KprBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKomoruyeckoil Hume Buaa. MectooOutanue. MHoOromepHas
Mozenb dkosormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosormdeckon
HulM. [loTeHnnanpHas u peain30BaHHAs HULIH.



Bun xak cucrema nomynsuuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUSI U MUTpaAlUid KUBOTHBIX. buosorndeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: k. . XaTunHCOH.

Tabmumbl W cXeMmbl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyisiqum», «Bo3pacTHble  NHUpPaMHJIBI
nonyysiun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3InYHbIMU
opranuzmammn», «Mogeins 3xonorndeckor Humu /. M. XatunHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJIEKIIUU KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jkosnorust coodmecTB. IKOTOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOUOTHUECKHE OJIOKU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OCHOBHBIE MOKA3aTENIA YIKOCUCTEMBI. bruoMacca v mpoayKuus. DKOJIOTrHYECKUe
nUpamMUIbl YUCeN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Punykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHoe cooOmiectBo. bropaznoodpasue u nmoiaHoTa Kpyropopora
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOITIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
MEXK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opojackas
dropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW (QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJIEUCTBUII OPraHU3MOB B
skocucteMax. Ponb kackadnoeo s¢hghexkma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIOTE€HHBIX BO3JCHCTBUM.



Mexarnuzmul 6030eticmaust 3a2pﬂ3H€Huﬁpa3Hblx munoe Ha Cy60p8aHU3MeHHOM,
OpPCAHUSMEHHOM, nonyiAyuOrRHOM u IKOCUCMEMHOM YPOGBHAX, OCHOG6bl
IKOI02UHEeCKO2O0 HOpMUpoesarnusi dHmponoceHHoco 6030€UCMBUS. MCTOI{OHOFI/IH
MOHHUTOPHUHI'a CCTCCTBCHHBIX U dAHTPOIIOI'CHHBIX 9KOCUCTCEM.

JdeMoHCcTpaMu
[Toptpert: A. JIxx. Tencan.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKocHCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
IpyNIIBI OPraHU3MOB B AKOCHUCTEME», «KpyroBopoT BellecTB B 3kocuctemey, «llenu
nuTaHus (macTOWIHAs, HAETPUTHAsA)», «IKOJOTHYECKas TMUpamMuia YHUCE»,
«JKoNIOTUYECKasl MUpamMua OuoMacch, «IKOJIOrHUecKasl MUpaMua YHEPTHI,
«O0pazoBanue 6osota», «IlepBuunas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxapa», «J9KOCHUCTEMa 03epay, «ArporeHos», «KpyroBopor BemiecTB M HOTOK
SHEPrUM B arpoueHose», «[Ipumepsr ypOboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel, repdapum KyJIbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUYM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypoo3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX IKOCHCTEMAX).

IKCKYypcusi «IKCKYpCcHsl B TUIIMYHBIM OMOreoieHo3 (B a1yOpaBy, OEpe3HsK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (HA MMOJ€ WIA B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOmennanerapHas 000Jji0uka 3€MIJIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejacrtaBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. . BepHanckoro o 6uocdepe. Obnactu 6nocdepsl u eé cocran. XKupoe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Guochepsl Kak
rJ100aJIbHOM 3KOCHCTEMBI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB ¥ OMOTEOXUMHYECKHE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH sSIBJICHUH B
ouocdepe.

3oHanbHOCTH Onocdepsl. [TonsTre 0 Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOMHBIE Jieca, CMELIAHHblIE U IIUPOKOJIUCTBEHHBIE Jieca, CTENH, CABAHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhs. Kimmmar, pacTUTenbHbIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypa 1 QyHKIHUS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMANa U
onochepHbIX PYHKIIUM.



JleMoHCTpanun

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoaey,
«KpyroBopoTr yrnepoga B mpupone», «KpyroBopor kuciopoma B IPHUPOIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Kinmarnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpsizsHeHre BO3AYIIHOM cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa MNOYBEHHBIX
pecypcoB. 3mMeHeHne KkiuMara.

AHTpOIIOT€HHOE BO3JICIICTBUE HA PACTUTEIBbHBIA M KUBOTHBIA MuUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBI.
Kpacaesie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
borannyeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIIOBEUECTBA W MHPHUPOIBI.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpazust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA PAa3BUTUSI OMNACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocoepezaowjei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue O00Cmyn K
ungopmayuu no cocmoaHulo OMOENbHLIX U008 U dKkocucmem. (OcCHOBbL
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUSIMUL.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JdemMoHcTpanuu

Tabnuiel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue ruapochepoy,
«3arps3HeHue nouBb», «[lapHukoBbiit A3hdexT», «Ocobo oxpaHsieMble MPUPOIHBIE
TeppuTOpun», «MOAEIH yIPaBIIeMOTO MUPay.

O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCST TPOTPaMM  CpPEIHEro o0Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CAMOONpPENCNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHMS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, HPUCYIIUMH CHUCTEME
OMOJIOrMYECKOT0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOIIOTUYECKOU KYJIbTYPHI,
cnocobHocmu cmasums NEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€UHCTBE YYEOHOM U BOCHHUTATENBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3ULUMU JIMYHOCTH, NATPUOTH3MA U
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 0O0IIecTBa, pPaCHIUpPEHHE >KHU3HEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYAOIIEeToCcs KaK aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOIOPAIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIILHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEHICHUHM Yy4yeOHBIX ¢ TO3HABATENBHBIX 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 CTAaHOBJICHHE W
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) 1IyXOBHO-HPABCTBEHHOI'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 YCTOMUHUBOTO OYIYIIETO;

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, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

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

NOHMMAaHUE U peanu3alysi 310pOBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/IEHUE TUTUEHUYECKIX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
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 MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTUBHOM JAEATEIBHOCTA TEXHOJOTUYECKOW WM COLMATIbHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  peaaru30BbIBAThH
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 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

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;

CIOCOOHOCTH UCHIOIB30BATh IPHOOPETaeMble IPU 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);

AKTUBHOE HENPUATHE AEUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEN PUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH 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/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

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 NPUPOAHBIX 3aKOHOMEPHOCTEH M pPEUIEHUH MpodieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEeH BBIXOAA U3 II00ATBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh TMOJy4yaeMble 3HAHUS U1 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 3HAHUS JIJIS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

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

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OOYYarOMIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
U CCJEeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHBIE
yuyeOHble JeHCTBUA (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE, DPETYJSTUBHBIE),
obecneunBaromue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYarolMXcs; CIIOCOOHOCTh  OOYyYaroIMXCs — HCIOJIb30BATh
OCBOCHHBIE MEKIUCIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuatomierocsi OyayT c(OpMUpOBaHbBl [103HABATEIbHbIE YHHUBEPCAJIbHbIC
yueOHble JEeHCTBUS, KOMMYHHMKATHBHBbIE YHHUBEpCAJIbHBIE Yy4eOHbIE JAECUCTBUA,
PErYJISTUBHBIE YHUBEPCAIbHBIE YUEOHbBIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEero
o0pa30BaHMsI JOJKHBI OTPAXkKaTh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUAMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUS:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH U aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMHU MOHSATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPECTBA JUIsI TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHUWH B H3ydyaeMblX OHOJIOTMYECKMX OOBEKTaxX, a TaKkxKe
IPOTUBOPEUYHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaTbhiBaTh IUIAaH PEIICHUsS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH padOTy B YCIOBUAX PEaIbHOTO, BUPTYAJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  pa3pellieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU 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 IIOJYyYEHHBIE B XOJE pELICHHS 33Ja4d  pPe3yJIbTarThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TMEpeHOca CPEeNCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYIO OOJACTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUJOB U (POPM MpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

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

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCHUM MO CYIIECTBY OOCYXAaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WIHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaThb HeBepOaJbHbIE CpEACTBAa OOLIEHUS, IOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEpPEHUs 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 pEIICHUU OUOJIOTHYECKOM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXI0I0 yYaCTHUKA KOMaH/Ibl B 00U
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

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 OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

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, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH 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;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIeKCUU JJIsi OLUEHKH CUTYalllH, BbIOOpa
BEPHOIO PEILICHHUS;

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

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npunsiTHe ceds U APYrux:

IPUHUMATH ce0sl, MOHNUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

NPEIMETHBIE PE3YJIbTATBI

[IpenMeTHbie pe3yabTaThl OCBOEHUS COJCpXKAHUS Y4eOHOTO mpeaMeTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHOoro  oOydeHust  oOydaromuxcss  Owonmorud. OHHM — BKIIIOYAIOT:
cneuurduueckue st ONOJIOTUY Hay4YHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 110
OCBOCHHIO, HUHTEPIPETALMN U MPEOOPA30BAHUIO 3HAHMM, BUJbI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX YYE€OHBIX, @ TAKXKE B
peaNbHbIX XU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ynbTarsl MPEACTaBICHBI MO
roJlaM U3y4eHusl.

[TpenmeTHbIe pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B
NO3HAaHUM  3aKOHOB  MPHUPOABI M  pEHIeHHH MpoOJeM  palMoOHaJIbHOIrO
IPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJAraroume OHWOJIOTMYECKUE TEPMUHbI M TOHSATHS (JKU3Hb, KJIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJslus, CaMOBOCIIPOU3BE/ICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOPUHU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeOpHs
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHHIT), 3aKOHBI (€AMHOOOpa3us
IIOTOMKOB IIE€PBOTO IOKOJEHUS, PACUICIUIEHHs, YUCTOThl T'aMET, HE3aBHUCHUMOIO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEACTBCHHOM
n3meHunBoctd H. Y. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMH METOJAMH HAy4YHOI'O ITO3HAaHHUsS, HCIIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);

yYMEHUE BbIICNATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpraHOB pAaCTE€HUMW, >KUBOTHBIX, YEJIOBEKA, IPOLIECCOB IKU3HEAEITEIbHOCTH,



IPOTEKAIOIIMX B OpTaHU3Max PAacCTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IPOIIECCOB: 0OMEHA BEIIECTB (METAa0OIM3M), MPEBPAILLICHUSI YHEPTUU, OpPOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pa3sMHOXXEHHS,  WHIUBHIYaJbHOTO  Pa3BUTUS ~ OpraHm3Ma  (OHTOTeHe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
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
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]a4H, BBISBIISATH MPUUNHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTMYECKUMH TIPOIECCAMH U SBIICHUSMU, I€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUe padOThl, COOIIOJATH
npaBuia npu padbote ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAO0BaHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpenctBamMu, (GOpMyIHpys Lelb MCCIEIOBAaHUS, aHAJU3UPOBATH MOIYUYEHHBIE
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze MIKOJBHBIX HAayYHbIX OOILECTB, U
nyOJMMYHO  TPEACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUU U MEAUIIMHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTUIOJOTBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
NESATEIIBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUILEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHbIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[TpenMeTrHbie pe3yabTaThl OcBOeHUsl yueOHOro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUMU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOIMPOCOB PAMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K TIPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENENeHUs] W IOHMMAaHUWE CYIIHOCTM OCHOBOIIOJATalMUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBoitonuu, B.W. Bephaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabimieBoro cxoxacrsa K. M. bapa), npaBuina (munumyma HO. JIuOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIaJAE€Th  OCHOBHBIMH  METOJAMH  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OMOIrEOLIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpA, AJIIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHuS,
BIUSHUAA ~ JBWKYIIMX  CWJI  DBOJIOINMM  HAa  TeHOQOHA  TOIYJISIUH,
IPUCIIOCOOIEHHOCTH OPTaHU3MOB K cpelie OOUTaHUs, YepeOBaHUs HaNpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIs J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUsT MHOroodOpasus BHAOB U
HKOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33]]a4H, BBISIBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHATH J1A0OpaTOpHBIE M MPaKTHUYECKHE pPabOThI, COOIIOAAThH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOJIBI;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHE OILICHWBATh TUTIOTE3Bl U TEOPHH O MPOUCXOXKICHUH JKU3HU, YETOBEKa
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
JESATETLHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTHUH, TPUPOOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUHU, CEIHCKOTO XO3MWCTBA, IHIIEBOU
MPOMBINIJICHHOCTH, YIUIyOJIATh TO3HABATEIbHBIA HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUSAX CPEAHETO0 MPOPECCHOHATBLHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaunmenoBanue KoanyecTBo yacoB
0
o/ | PA3AeNoB HTeM B Konrpoabnsle IIpakTuueckne  JJIEKTPOHHBbIE (H(POBDLIE)
NporpamMmabl cero padoThbI padoTbI o0pa3oBaTe/ibHbIE PECYPCHI
https://resh.edu.ru/subject/lesson/3827/
1 buonorus kak Hayka 1
start/118940/
9 JKuBEIe cUCTEMEI U X 9 https://resh.edu.ru/subject/lesson/5397/
HA3YYECHHE start/283870/
https://resh.edu.ru/subject/lesson/5383/
3 Buoinorus kietku 2 0.5
start/153371/
4 XuMudeckast 10 1 https://resh.edu.ru/subject/lesson/3840/
opraHu3anus KJIETKU start/163096/
5 Ctpoenue u GyHKINH 3 5 https://resh.edu.ru/subject/lesson/3847/
KJIETKHU start/
OOMeH BelecTB U _
https://resh.edu.ru/subject/lesson/3917/
6 IIPEBPALEHUE DHEPTUU B 9 1
start/
KJIIETKE
Hacnencrsennas
; o a 9 05 https://resh.edu.ru/subject/lesson/5352/
nadopMaIng u .
PMAI ¢ start/295780/
peanu3zanus €€ B KIETKE
8 JKU3HEeHHBIN TUKIT 6 1 https://resh.edu.ru/subject/lesson/3927/
KJIIETKH start/105895/
9 CrtpoeHue u QyHKIUH 17 15 https://resh.edu.ru/subject/lesson/5630/
OpPraHHU3MOB ' start/132920/
10 Pasmuoxxenue u 8 15 https://resh.edu.ru/subject/lesson/5385/

Pa3BUTHEC OPraHU3MOB

start/119865/




I'eneruka — Hayka o
11 HAacCJISACTBEHHOCTH U 5 https://resh.edu.ru/subject/lesson/5386/
H3MEHYHBOCTH start/301065/
OpraHu3MoOB
12 3aKOHOMEPHOCTHU 10 1 https://resh.edu.ru/subject/lesson/4725/
HacJICACTBEHHOCTU start/107947/
13 3aKOHOMEPHOCTH 6 1 https://resh.edu.ru/subject/lesson/4755/
H3MEHYHMBOCTHU start/118828/
https://resh.edu.ru/subject/lesson/3653
14 I'enerunka uenoBeka 3 0.5 ps:// u.ru/subject/ / /
start/47180/
https://resh.edu.ru/subject/lesson/3861/
15 Cenekiusi opraHU3MOB 4 1
start/295751/
Buorexnonorus u
16 4
CHUHTETHYECKAs] OUOJIOTHS
17 PesepBHOE Bpemst 1
OBIEE KOJIMYECTBO
. 102 13

YACOB I10 [TPOTPAMME




11 KJIACC

MOITYJSA AN

N HaunmeHnoBanme KosnyecTBO yacon
H/-II Pa3/ieJioB U TeM Beero Konrpoabnbie IIpakTuueckne  JJIEKTpoHHbIE (H(poOBbHIE)

NporpamMmbl padoThbI padoTbI o0pa3oBaTe/ibHbIE PECYPCHI
3apokJIeHUE U pa3BUTHE

1 SBOJTIOIMOHHBIX 4 https://resh.edu.ru/subject/lesson/5393/start/
MPEJICTABICHUI B 131997/
ounosorun

9 MuKpo3BOIIONUS U €€ 14 5 https://resh.edu.ru/subject/lesson/5391/start/
pe3yapTaThl 301036/

3 Maxkpo3Botorus u eé 6 https://resh.edu.ru/subject/lesson/5388/start/
pe3yJIbTaThl 17609/
Hpouexomnenne https://resh.edu.ru/subject/lesson/5388/start/

4 pa3BUTHE )KU3HH HA 15 1.5

17609/

3emiie

5 [TpoucxoxneHue 10 1 https://resh.edu.ru/subject/lesson/4950/start/
YEeJIOBEKA — AHTPOITOTEHES 295838/
OKoJorus — Hayka o
B3aUMOOTHOILICHUSIX

5 OpraHu3MOB U 3 05 https://resh.edu.ru/subject/lesson/5392/start/
HAJOPTaHU3MEHHBIX 8378/
CUCTEM C OKpYXKarolen
cpenoit

7 Opranusmel 1 cpena 9 15 https://resh.edu.ru/subject/lesson/5501/start/
obuTaHus ' 119075/

3 DKOJIOTUS BUIOB U 9 05 https://resh.edu.ru/subject/lesson/4953/start/

105422/




9 DKO0JIOTHS COOOIIECTB. 12 05 https://resh.edu.ru/subject/lesson/5394/start/
DKOJIOTUYECKHUE CUCTEMBI 119104/

10 Bbuocdepa — rimobanbHas 6 https://resh.edu.ru/subject/lesson/3896/start/
IKOCHUCTEMAa 17493/

11 UYenoBek 1 OKpyKaronias 6 https://resh.edu.ru/subject/lesson/3896/start/
cpena 17493/

12 PesepBHOE Bpems 8

OBUIEE KOJIMYECTBO 102 75

YACOB I10 [TPOTPAMME




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
N KoumnuectBo yacos DJIEeKTPOHHbBIE
11/-11 Tema ypoka Beero Kourposbnbie IIpakTHyeckue i[;;:eﬂl/lﬂ uuppoBbIe
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 Buonorus kak KOMIIEKCHAst HAyKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOWCTBA
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITHS U U3YYEHUS KIETKU. 1
Knerounas teopus
MeTo1bl MOJNIEKYISIPHOM U KIETOYHOMN
ouonoruu. [IpakTrdeckas pabora
5 «M3yueHne MeTo10B KJIETOYHOM 1 05
6uonoruu (xpomarorpadus, '
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»
6 XUMHUYECKUI COCTAB KIETKH 1
7 MuHepalibHbIC BEIIECTBA KIETKH, UX 1
Ouosnoruyeckas poiib
Opranuyeckue BelecTBa KIeTKH —
8 6enku. JlaboparopHas pabota 1 0.5
«O0bHapyxeHue 6EIKOB ¢ ITOMOIIIBIO '
Ka4eCTBEHHBIX PEAKITHIT»
9 CgoiicTBa, Knaccupukanys u GyHKIUN 1

OEJIKOB




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJI€BOJbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KJICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJICHHOBBIX KUCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
nykieozunrpudocdarer (HTD)

0.5

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeTto/1bl CTPYKTYPHOM OHOTIOTHH

Tumns! K1eTOK. HpOKapI/IOTI/I‘IeCKaH KJICTKa

17

18

19

CtpoeHune syKapuOTHUYECKON KIIETKH.
[IpakTuueckas pabora «M3yuenune
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KJIeTKU
OnHOoMeMOpaHHbIE OPraHOM bl KIETKH.
[TpakTuyeckas pabora «M3ydenue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KIICTKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
MUTOXOHJIPHH, TIaCTUBI. JlabopaTopHas
pabota «lVccrnenoBanue mia3Moin3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

21

HemeMOpanHble opraHOU bl KIIETKH




22

Crpoenue u GyHKIUH S11pa

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsI KJICTOK Pa3InYHbIX
OpPraHU3MOB»

ACCUMWISINS U TUCCUMUIIALIUS — JBE
CcTOpOHBI MeTabomu3Ma. Turbl oOMeHa
BemecTB. JlabopaTopnas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii
KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclieruieHus HepOKCHaa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTHUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHeE MTPoLeccoB POTOCHHTE3A U
XE€MOCHHTE3a»

0.5

30

AHas’poOHBIE OpraHU3MBbL. Bubl
6poxxenust. JlaboparopHas pabota
«CpaBHeHHE POIIecCOB OpOKEHUS U
JIBIX aHHSDY

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuyHOTO CHHTE3a
TpaHckpunus — MaTPUYHBIA CUHTE3
34
PHK
35 Tpaucusus u e€ Tarnbl
36 KoaupoBanue amuHokucior. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuor u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH
39 U obnuratHble mapa3utsl. [IpakTuyeckas 0.5
paborta «Co3nanne MOJEIN BUPYCa»
40 BupycHrle 3a0601eBaHus YeI0BeKa,
JKUBOTHBIX, PACTCHUN
41 Hanorexnosoruu B 6M0I0TMU 1
MEIHIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsnii cunte3 JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHnue KJIETKM — MHUTO3
46 Tunsl kneTok. KapruokuHes U HTUTOKUHES. 05

JlaGopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»

47 Peryssinus »)KM3HEHHOIO LIUKIIA KJIETOK

48 Opranu3M Kak eIuHOE 11eJI0e

49 Tkanu pacrenuii. Jlaboparopnas pabora 05
«M3y4yeHue TkaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas paboTa «3ydyenue TkaHei 0.5
KUBOTHBIX)
Oprassl. CHCTEMBI OPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpTraHoOB [BETKOBOT'O PACTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBroKeHHe OpraHu3MOB

o4 [Iutanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenpHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema 4yeroBeka




PazgpaxxumocTs 1 peryisus y

63
OpPraHU3MOB
64 I'ymopainbHas perynsnus 1 9HI0KpUHHAS
CHCTEMa KUBOTHBIX M YelIOBEeKa
65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB
66 [TonoBoe pazMHOXKEHHE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«V3ydyeHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»»
69 WnauBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akiaJKa OpraHOB U TKaHEU U3
3apOJIBIIIEBHIX JTUCTKOB
Poct u pazBuTHe JKUBOTHBIX.
71 JlaGopartopHas pabota «BrIsBieHHE 05
IPU3HAKOB CXOJICTBA 3apO/IbILIeH
MO3BOHOYHBIX KUBOTHBIX)»
PasMHOXeHUE U pa3BUTHE PACTEHUM.
79 JlaGopatopHas pabota «CtpoeHue 05
OpPIraHOB Pa3MHOMXEHUS BBICIINX
pacTeHun»
73 HcTopust CTAHOBIICHUS ¥ Pa3BUTHS
TeHETUKHU KaK HayKd
74 OCHOBHBIE TIOHATHS U CUMBOJIBI

T'CHCTUKU.




3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktudeckas padora

75 " 1 0.5
W3ydenue pe3ynbTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
npo3opuis”

76 [{uTonmornyeckmue OCHOBBI 1
MOHOTHOPUAHOTO CKPEIIUBAHUS

77 AHanmu3upyloiee CKperuBaHme. 1
Henosnnoe nomMmuanpoBanue
JurulpunHoe ckpenirBaHue.

78 [TpakTrueckas pabota «3yuenue 1 05
PEe3yJIbTaTOB TUTHOPUIHOTO '
CKPELIBAHUA Y IPO30(PHIIBI»

79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEeLBaHUS

80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 I'enernka mona 1

83 I'eHoTHIT KaK 1IENIOCTHAS CHCTEMA 1

84 ['eHeTHUECKUI KOHTPOJIb PA3BUTHS 1
pacTeHMi, )KUBOTHBIX U YEJIOBEKa

85 W3meHunBOCTh NpHU3HAKOB. Bribl 1
U3MEHYHNBOCTH

86 MonudukarmonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs

87 kpuBast. JlaboparopHas paboTa 1 0.5

«HccnenoBanue 3aKOHOMepHOCTCﬁ




MOIU(DUKAITMOHHON H3MEHYHBOCTH.
[TocTpoeHure BapHallMOHHOTO psiAa U
BapUAIMOHHON KPUBO»

88

89

90

I"'eHoTunnmyeckas N3MEHUYNBOCTb.
Komb6unaruBHass U3MEHYMBOCTD

MytannonHast U3MEHYUBOCTb.
[IpakTruueckas pabora «MyTarnuu y
Tpo30¢huibl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

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

0.5

91

I'enernka yenoseka. [IpakTruueckas
pabota «CocTaBieHre U aHATTU3
POAOCIOBHOM

0.5

92

93

94

MeToapl MEAUIIMHCKON T€HETUKHT

3HadeHue MEIUIIMHCKOM T€HETUKU B
MNpeaoTBPAICHNUN U JICHCHUU
FeHETHYECKUX 3a00JIeBaHUN YeI0BeKa

OcCHOBHBIE IOHATHUS CEJIEKIIUH.
JlaGopatopHas pabota «/3yueHue copToB
KYJBTYPHBIX PACTEHHUH U MOPOJ
JIOMAIIIHUX KUBOTHBIX»

0.5

95

MeTto/1bI ceeKIMOHHON paboThI.
JlaGopatopHas pabora «3yueHue
METO/IOB CEJIEKIIUN PAaCTEHUII»

0.5

96

JlocTr>KeHMs CeIeKIMN PACTEHUN 1
*KUBOTHBIX. [IpakTiueckas pabora
«IIpuBuBKa pacTeHHI»




CoxpaHeHue, U3y4eHHEe U UCI0JIb30BaHUE

97 1
TEHETUYECKUX PECypPCOB
buoTexHonorus kak Hayka U OTpacib

98 npousBojcTBa. [IpakTudeckas padora 1 0.5
«3yueHne 0ObEKTOB OMOTEXHOJIOTHUIY

99 OcHoBHbIE HaNpaBICHUS CHHTETUYECKOM 1
Ounoaorun

100 XpOMOCOMHasI ¥ T€HHAsI WH)KEHEPHS

101 MeunuHCcKe OMOTEXHOJIOTHI

102 PesepaHublit ypok. [loBTOpenue, ) 1
0000111eHIEe, cUCTEMATH3AIUS 3HAHUI

OBILIEE KOJIMYECTBO YACOB I1O 102 13
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11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuteckue il?»y‘lel-ll/lﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTshI padoThI pecypebi
1 OpodoniionHast Teopust Y. JlappuHa 1
5 JIBHoKyIIME CHIIBI SBOJIFOLMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
6 [Tonynsauus — snemMeHTapHas €IMHHLIA 1
3BOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 OneMeHTapHbIe GaKTOPBI IBOTIOLHUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30n8umuu nonymsuuii: 1
reorpaduueckas, Ononormueckas
11 EctectBeHHbI 0TOOp — HanpaBIISIOLINI 1
(hakTOp IBOIOITUHN




12

[TonoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B U HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! ipucnocoOaeHUH y
OpraHu3MoB: Mopdosiornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeieHueckue. JlabopaTopHas pabora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHTEIbHAs 1[e1eCO000Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHUE
BUJIOB 110 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOINH U
AIUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/IbI U3yUYEHHS IBOTIOLUU
buoreorpaduyeckue MeToabl U3ydeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONNHU




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKHE U MATEMATHYCCKUE
METO/]IbI U3yUYEHHS IBOJIOLUU

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

o5 HayuHbie runmoTe3sl IpoOrCX 0K ISHUS
JKW3HU Ha 3emJie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HU

97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.

29 Jlaboparopuas padota «3yueHue u 0
OIMCAaHNE UCKOITAEMBIX OCTATKOB =
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel oprannyeckoin
HBOJTIOIINH

31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pacturensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH =
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO

MHUpa




OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm

36 MaccoBble BEBIMUpaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHbIN SKOJIOTUYECKUI KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKE

41 PasButne npexacrasnenuii o
MIPOUCXOXKIACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaeoreHeTrKa M MaJeOreHOMHUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3KoI0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie " pa3BUTHE DKOJIOI'HHU

51

Mertoab! sxkonoruu. Jlabopatopnas
pabota «/3yueHne MeTo10B
IKOJIOTHYECKUX HCCIIEIOBAHHI

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBET Kak
sKosoruueckuit paxrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUI
OpPraHMU3MOB K BIMSIHUIO CBETa»

0.5

55

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abunotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKUI (paxTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE
0CcOOEHHOCTH pacTEeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 06uTaHUsI OPTaHU3MOB

buonornueckue PUTMBI




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTHYECKast CTPYKTYpPa MO I

66 JlnHaMuKa MONYJISIIAN U €€ peryIsnus

67 KpuBsie pocta YMCIEHHOCTH MOMYJISIIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HUIlla BU/a.

68 JlaboparopHnast pabota 05
«[TpucmnocobaeHus cCeMsIH PacTeHUH K '
pacceneHnio»

69 Bun xak cucrema nmomysnsiui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITas CUCTEMa

73 KpyroBopoT BellecTB U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meHneHus coo0IIecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTpPOTIIOTEHHBIC YKOCHUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJCHCTBHI OpraHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUMIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmernnanerapuas
obonouka 3emnu

84 VYuenue B. U. Bepnajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana nmpupo bl

93 OCHOBHbBIC TIPUHIIHUITBI YCTOHYHUBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiun

95 O06o0meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3ysbTaThD»

96 Oo6o06uienne o Teme «MaKpOIBOIFOIIHS
U €€ pe3yIbTaThbD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeNoBeKa — aHTPOIIOTEHE3»

99 O060061eHne 0 TeMe «IKOJIOTUs — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHNU3MOB

100 O6061eHue o Teme «OpraHu3mMsl U
cpena oouTaHMs»

101 O060061IeHne o TeMe «IKOJIOTHS BUIIOB U
TIOITYJISLIAN

102 O600menue mo Teme «buocdepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

7.5



YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., PyouioB A.M. u apyrue; moju
penakuueit [laceunuka B.B., Akimonepnoe obmectBo «M3natenbetBo «IIpocBemieHuney
* buosnorus, 10 knacc/ Beiconkas JI. B., e I'. M., PyBunckuit A. O.; moja penakmuei

[ymuoro B.K., Akninoneproe oo6mectBo «M3narensctBo «IIpocBenienue»
METOJINYECKHUE MATEPHAJIBI JIJISI YUYUTEJIA

1. [Tonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 Knacc.
Meroaudeckoe mocodbue. - M., Benrtana - I'pag, 2019;

2. Ilonomapesa U.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 Knacc.
Meroaundeckoe mocodbue. - M., Benrtana - I'pad, 2019;

3. [Tonomapera W.H. buonorus. 10 kinacc. Pabouas terpaas. - M.; "Benrtana-I'pad".

4. Tlonomapesa U.H. buonorus. 11 kmacc. Pabouas rerpans. - M.; "Benrana-I'pad".

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. «<Enunas xomtekuus [{udppossix O6pazoBatensHbix Pecypcoy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - Dnexrpouusii yueOHUK «bromorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenwue kierok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Groxumus

6. http://evolution2.narod.ru/index.htm - sBosrorus

7. http://nrc.edu.ru/est/r4/- Ononornueckas KapTuHa MUpPa

8. http://planete-zemlya.ru/ - [Tnanera 3ems



9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - Guonuka
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roCYAAPCTBEHHOE BHODKETHOE OBLLLEEOEPA3OBATE/IbHOE 17.10.23 16:27 (MSK) CepTudukat 3A57D79CE6AE4E1B1876D75D6657705C
YYPEXXAEHUE TMMHA3MSA N2 49 MPUMOPCKOIo PAMOHA
CAHKT-NETEPBYPTIA, CémoukunHa ®apuaa ®apvaosHa, JupekTop




