MHUHUCTEPCTBO INPOCBEILIEHUS POCCUNCKOHN ®EJEPALINN
JTEITAPTAMEHT OBIIIET'O OBPA3OBAHUS TOMCKOM OBJIACTH
YIIPABJIEHUE OBPA3OBAHUS AIMUHUCTPALIUA
KOJIMAIIEBCKOI'O PAMOHA

MVYHULIUITAJIBHOE BIO/DKETHOE OBILIIEOBPA3OBATEJIBHOE VUPEXIEHUE
«TOI'YPCKAS CPEAHAA OBIIEOBPA30OBATEJIBHA S IIKOJIA
NMMEHU I'EPOS POCCHUU CEPT'ESA BIIAJUMHWPOBUYA MACJIIOBA»

«PACCMOTPEHO» «YTBEPXJIEHO»

PykoBoaurens MO Hupexrop MBOVY «Torypckas COIL
uMm. C.B. Macnosa»

[Iporokon Ne 1 ot 26.08.2024 O.A. ITmennyHnKoBa

ITpuxa3z Ne 300 or 30.08.2024

PABOYASA TTPOI'PAMMA
1o yueOHomy npeamery «buosiorus»
«EcTecTBeHHO - HAyYHBbI» NPOPUIbL

aasa 10-11 xkaaccos

JIOKYMEHT NOAMUCAH
AMEKTPOHHOM MNOANUCHIO

Cepimdurar. 0090A2TECEF 28067 3C5013FATASFASEEF]
Rnanency Moesnsasmora Onocs Akpoessia
Resacrevrens: ¢ 18.09.2024 po 13.12.2025

c. Toryp 2024



MOSACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero ooOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buosjorus» yriayonéHHoro ypoBHs u3ydeHus (10-11
KJIACChI) SIBJISICTCS OJTHUM K3 KOMIIOHEHTOB MpPEIMETHOU obsiactu «ECTEeCTBEHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PI'OC COO npoduiibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnrann  00ydeHUsT Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUsS U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01IUM, CpeHUM TTPOPECCUOHATILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIIUX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJarouuxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE o
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, onpenenseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpIKAHUE, €r0
CTPYKTYPUPOBAaHHME TO pa3jieliaM M TeMaM, paclpeiesieHue I0 Kjaccam,
PEKOMEHYeT MOCIEA0BATEIbHOCTh H3YYEHHs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peai30BaH NPUHIMIT MPEEMCTBEHHOCTH C HM3y4Y€HHEM OHWOJIOTMM Ha YpPOBHE
OCHOBHOTO  of0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIMpaBJIEHHOCTh HA TMOCJEAYIOIlee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 30pOBOM 00pa3e KHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nporpaMMme 1Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXXHOCTH Yy4eOHOro mpeamera
«buonorusiy B peamuzanuu  TpeboBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUIOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4JaronmMxcst MO OCBOCHHUIO COJIEpKaHUsl OHOJOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepliaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



paciiMpeHre U yriayOsreHue 3HaHWM OOyYaroIIMXCS O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUHM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, 3BOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenune yudebHOro mnpeamera «buonorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYarOIIUXCs K MOCIEIYIOIIEMY IOJIYYEHUIO
OuoJiorn4eckoro  oOpa3oBaHUs B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanus. OCHOBY €ro COAEPKAHHS COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYyYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclMpeHbl U YrIyOneHbl OHWOJOTMYECKHME 3HAHUS O PACTEHUSIX, >KHUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME 4YeJIOBEeKa, OOLIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI JUIS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HHTErpauusi OUOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYEHHBIMUA OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosiorus" oTpaxaer
CHUCTEMHO-YPOBHEBBIH U 53BOJIOLMOHHBI MOAXOABl K H3YYEHHIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHY, aKTyalU3UPYIOTCS 3HAHMS OOYy4yarolMXcs MO OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4eHHe, OCHOBBI DKOJIOTHUHU U y4eHHe 0 brocdepe.

VYuebnsiii mnpeamer  «buosorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
O0Oy4YaroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKH, OpraHM3Ma, MOMYJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUS M TOJAJEpKAHUS HHTepeca OOydaromMxcsd K OHOJIOTMHM Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepualia B COAEPNKaHUHU MPOTrpaMMbl
no OWOJIOrHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Llenb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JAESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBeICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydeOHoro npeamera «buosorus» Ha
yri1yOnEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIENYIOIIMX 3aa4:

OCBOEHHUE O00YYarOIIMMHUCA CUCTEMBbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHU, MHOTrooOpa3uu M OCOOEHHOCTAX OHOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreoleHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIENOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUHM, SMOPHOJOTMM W OHOJIOTMM pa3BUTHS, TEHETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHHTETHYECKOW OHOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCeNoBaHUM B JjabopaTtopum M B npupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaZIcHUEe OOYyYaIOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAaXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOpPMAIMIO; TOJIb30BAThCS
OMOJOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH U  3KOJOTMYECKUMH
npoOjemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)KaroIleW NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO H
3MI0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@HIaKTUKA MH(GEKIIMOHHBIX 3a00JI€BaHU, TIPaBUJIa MOBEJICHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTU COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJICKTYaIbHBIX 1 TBOPUECKUX CTIOCOOHOCTEM
B IMpOIlECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €0 MpoOjeMamMH, METOAO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJICITUPOBAHUS OMOIOTHYECKIX
O0OBEKTOB U MPOLIECCOB;



BOCITUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
I1EJIOM M K OTJICTBHBIM €€ 00BbEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIbLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJE, OXPaHBI
BUJIOB, DKOCUCTEM, OUOChephl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0POBbSI
OKPYXKAIOIIUX  JIojie  (CoOmoieHuss Mep NpoPUIaKTHUKKA — 3a00JICBaHUM,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATEIbHOCTH B YPE3BBIUAMHBIX CUTYyaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWE€  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpAa  0OyYarolUMHCS
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJeytonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTYyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OHUOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero oodiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B Hezelto).

OT60op opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHHU
OCYIIECTBIISCTCS ¢ YUETOM CHEIU(UKH €ro COJAEpKaHWs W HaIpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXcsl B BBIMTOJTHCHUM TPOSKTHBIX M YYEOHO-MCCIIEI0BATEILCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydUTEJIEeM Ha OCHOBE HMCIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJEPKXAHUE OBYUEHUA
10 KJTACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpatkas uctopust pa3BUTHS
Ouosiornu.  buonmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TMPUKIAJHBIE W TOUCKOBBIC HAYYHBIC HCCIECAOBAHUS B
OHOJIOTHH.

3HadeHne OMoJIOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJOTHUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE MTPUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. I'apgeit, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMHM C JIpPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHuss Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CJI0XHOCTb M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaAMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreonenotuyeckuit), omochepHbiit. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak QopMa CyIecCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckor Hayku. HaGmronmeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus3. [lonarue o 3aBUcCUMON U
He3aBUCUMOM TmiepeMeHHOU. IlnaHupoBanue »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas rumnoresa. [lonarue BbIOOpKH U €€ JOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJYyYEHHBIX
pe3yabraroB. [IpUunMHBI UMCKaXEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuplt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUdUd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHW JKHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE Pa3IMYHBIX METOJAOB IIPH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC ITOJOKECHHS COBPEMEHHOH KJICTOYHOU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOe
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznernHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[T11P)».

Tema 4. Xumuueckasi Opranu3alus KJICTKH

XUMHYECKUM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, ydacTHEe B CTPYKTYpUPOBAaHUU
KJIETKH, TEIUIOperyssiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buonormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTyphl OelnkoBOi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAs CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXaAPUIbl U TOJIHCAXAPUIBI.
OOmuit  miaaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbsHO-THApOdOOHBIE cBOMicTBa. Kimaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOoWCTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YEeCTbh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommuiementapuoctu. Ilpasuio Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pyukunu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, X (PYHKIIUU B
Kietke. [J[pyeue wuyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
cmpyKmypbol U OYHKYull OUOMONEKY U UX KomMniekcos. Komnviomepnoli ouzavin u
opeaHudecKull cunmes 6UOMOIEKY]l U UX HENPUPOOHBIX AHALO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

[unarpammel:  «PacnpeneneHne XUMHAYECKHX JJIEMEHTOB B HEXHUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEJIKOBOM MOJIEKYJb», «CTpOeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuAoBy», «HyKIEMHOBBIE KHUCIOTBDY,
«Ctpoenne Mosnekysbl ATOy.

O6opynoBaHue: XUMUYECKasl IOCY1a U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.



CtpoeHre mpoKapuoTHIeCKOr KieTKku. KiteTounasi ctTeHka OakTepuil 1 apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIHMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckas wmemOpana (riazmanemma). CTpykTypa Ila3MaTHuecKon
MeMOpanbl. TpaHcopT BeWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (parormuros. Dx3o1uTo3. Kiuetounas
creHka. CTpyKTypa U QyHKIHMH KJIETOUHOM CTEHKHU pacTeHUi, TpuOOB.

[urtomna3ma. [luto3one. Ilutockener. [IBmxenne nuromiazmsl. OpraHouabl
kieTkd. OnHoMeMOpaHHBbIE OPraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKUIUU. B3aumocBs3p
OJTHOMEMOpaHHbIX OpPraHoOUAOB KiIETKH. CTpOeHue TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpaHyisipHbIA)  SHIOIIA3MATUYECKUI
petukynyM. CekperopHas QpyHkuusa anmaparta ['onpmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposxka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosn pactuTesbHbIX KiIeTOK. KiteTounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KIJIETKM:  MHUTOXOHIPHM,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIMKW MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IJIAaCTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynsrit
ueHtp. CrpoeHwe W JBWXKEHUE JKTYTHUKOB W pecHUYeK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTUH, KapHoIIa3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enkoOBBIH MaTpuKc. [IpocTpaHCTBEHHOE paCIONOKEHUE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBI. Jlunamuka s0epHolt 00010YKU 6 Mmumose. AHoepHviii
MpaHcnopm.

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

JdeMoHCcTpauu



[Toptpetsl: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KieTKku», «CtpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IJI1a3MoONIM3a W JAEIUIA3MOJIM3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuyeckass padora  «l3ydyeHue  JOBWKEHHS  UWTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoja B OOMEHHBIX
npoleccax. OJHepreTuueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep pPeakiuid KJIETOYHOTO
Metabomusma. DdepMeHTBI, UX CTPOCHHE, CBOWCTBA M MEXAHU3M JICHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIM3aTOpoB. benku-
aKTUBATOPhl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOoKcucenHblll U OKcuceHHblll pomocunmes y baxmepui. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBasi gasbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nudHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE (POTOCUHTE3A.

XEMOCHHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuH, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
mporiieccax omonorndeckoro okucieHus. [{uknmnueckue peakmmun. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeus memoOpaHnoz2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEHa BeIeCTB mepes aHa3POOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocuHTes
oenka», «Ctpoenue pepMeHTa», « XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  aKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTala3bl)y.

JlabopaTopnass padora «/3yueHue (QepMEHTATUBHOIO 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 U peajn3anusa eé B KiIeTKe

Peakuun mMatpuuHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPALICTBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponmb pubocom B
onocuHTese Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. I'mmoresa
ornepoHa (d. XKako0, XK. Mano). Monrexynapusie mexanusmvl 3KCNpeccut 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U 00IUTaTHBIC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbll YUK
JHK-cooepocawux supycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIe 1 MEIUITMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u anaius o6orvuiux maccueos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannvix. Hanomexnonocuu 6 ouonozuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubl u cxembl: «brocunTtes O6enkay, «['eHeTHyeckuil Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. Hurtepdaza u  MUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B HHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbii cunares JIHK — permmkanwmsa. IIpuanuner permmkanum JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTIOWIHBIA W
rariouaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a WU MPOUCXOJAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bronornueckoe 3HadeHUe
MHTO3a.

Perynsumss murotndeckoro nukia kietku. [Iporpammupyemas kKieTodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIEMKU.

JleMmoHCcTpauumn

Tabnuupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKay.

Jlaboparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITIpenapaTax.

JlabopaTtopnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHUS U JKU3HEACSITEIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHbIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak exuHoe nesnoe. ['omeocras.

Tkanu pacreHnid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U paciofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M Y€JIOBEKA. THIBI KUBOTHBIX TKAaHEW: JIHUTEIIMAIIbHALA,
COCMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTHM CTpPOCHUs, (PYHKUMHA H
pAacHoIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKka. DyHKIMN OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrtenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. Ilorjomenue BOABI, YIJIEKUCIOIO Tra3a H
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. IIutaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >kuBOTHBIX. JIuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTreinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKoNUTaomuX. Perymsmus npixanus. JprxarenbHble 00bEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpaHcropT BemecTB y XKUBOTHBIX. KpoOBEHOCHass cucremMa M €€ Oprasbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLUOHHbBIE
YCIIOKHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenne y opranu3mMoB. Beigenenue y pacteHuil. Beimenenue y
KUBOTHBIX. CoKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelusi U 00paTHOE BCachIBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brinenenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHune u (yHKIIMOHHPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTBa macCUBHOM M XUMUYECKOM 3aUThl. ODUTOHIUBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIA HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMyHUTET. Teopus KiIOoHaNIbHO-celdekTuBHOro ummynurera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte uM  perymsimqus 'y  OpraHusMmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMoCcTp U peryismus y
pacTeHuii. PocToBbIE BEIIECTBA U X 3HAYCHUE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHNUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pednekropHas nyra. bezycioBHble U yCIOBHBIE pe(IICKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ unoTtanmamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenmit», «KopueBbie cuctembry, «CTpoeHHE CTEOIS,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenurenbHas cucteMa», «IHIOKPUHHAS cucTemay, «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTaHUS  PACTECHUN,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CcTpoeHue HO0KIEBOro uepBsi», «HepBHas
cuctema pbeio», «HepBHas cucrema rymkw», «HepBHas — cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



O6opynoBaHHe: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTHAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMATAHUS PACTECHUM,
pacIIeTUIeHus KpaxMajia U OelIKOB Mo IeicTBHEM (epMEHTOB, 00OPYAOBAHHE IS
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTEHHIN».

JlaGoparopHasi pabora «/3ydueHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue opraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  0ecrnonoro  pa3MHOXKEHHS:  MMOYKOBAHHWE, CHOPYJISALUS,
(dparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, Wik rametsl. Meno3. Craaun
Mmeno3a. [losenenne xpomocom B Meno3e. Kpoccunrosep. bruosmornueckuii cMpIC
MeEHo03a M IIOJIOBOTO Tporecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Buthe. ['ameToreHes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJIOTBOPEHUS: HapyXKHOE, BHyTpeHHee. [[apTenorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21A6HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIECKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiaika OpraHoB M TKaHEH U3 3apO/IbIIIEBBIX JUCTKOB. B3auMHoe
BIIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHAbHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BriusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOPOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuonaneubiii mnepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCcKOe 3HAYE€HHE NPSMOrO0 M HENPSIMOTO



Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PEryJIAINU POCTa KUBOTHBIX U yejoBeka. CTaauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHTOreHesa uenoBeka. CTapeHue U CMEpTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. OOpasoBaHue cmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsilui OHTOI€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecrmonoro
pasMHOXeHUA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHHUE HBIJICHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMmaTo3onan, «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pAacTeHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamycTbD», <«OKM3HEHHBIM UHMKIT MXxa», <«KHU3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOXKEHHUSI BBICIINX
pacTeHun».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W Pa3BUTHS TEHETUKWM Kak Hayku. PaGoter T
Mengens, I'. ne @puza, T. Moprana. Ponb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. Koneioa, H. M. BaBunona, A. H. benosepckoro, I'. 1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSL U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJbI ~ TCHETUKH: THOPUAOJOTUYECKHUMA,  IUTOJOTHUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpauumn

[Toptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us rTHOPUIOB MEepBOTo MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanm3zupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAaclIeIOBaHHUS.
Pacmierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HaclleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTuka nojia. XpOMOCOMHBIM MEXAHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoraMeTHbIA I0J. ['eHeTuuyeckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBbI aJulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTYEeCKUIT KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX TMPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnyeckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Mapa3uT» U «XO35MH — MHUKpOOMOM». ['eHeThyeckue acmeKkTbl KOHTPOJS U
M3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuipt n cxembl: «IlepBoiif 1 BTOpoil 3akoHBl Menaens», « Tpetuit 3akoH
Menpnens», «AHanusupymollee CKpemuBaHuey, «HemomnHoe noOMUHUpPOBaHHEY,
«CrenyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTuka momay,



«Kapuotun uenoseka», «Kapuotun apozodpuiby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisI  JIEGMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M PACIICIUICHUS NPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMH CILEIUICHHOTO HACIIEIOBaHUs MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh NpU3HAKoB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MPU3HAKU. BUab
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Moaudukanuonnass u3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psin u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYUBOCTh. CBOMCTBA FTEHOTUIMMYECKOW U3MEHUYUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTHBHAs W3MEHYMBOCTH. MeW0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3JaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OJTHOr0 BUA.

MyTanmonHas W3MEHYMBOCTh. BuHIBI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIIa3MaTudeckue Myrtanuu. CoMaTUYECKUE W MOJOBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTauuid. MyTareHpl ¥ WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpolecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacienctBeHHo n3MenunBoctd (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX akmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOS.

JdemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmubr w  cxembl: «Bumpl u3meHumBocTHY, «MoauduxamoHHas
W3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTEY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. [locTpoeHue BapualMOHHOrO psAga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun dvenoBeka. MexayHapoAgHas mporpamMma HCCIENOBaHUS T€HOMA
yejaoBeKa.  MeToapl  M3yYeHMsT T€HETUKH  4YEeJOBEKa:  I'€HEAIOTMYECKHUM,
OJIM3HEIOBEIN, IIMTOr€HETUYECKU, MOMYJIALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISAPHO-TEHETUUECKHM. CoBpemeHHOE OIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACJNEACTBEHHOW MPEeapacioioKeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALLCHUN U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE acCHEKThl UCCIEIOBAHUN B
00JIaCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3nYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBekay, «MeTobl U3YYEHHUS] TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTuKanysi W CEJICKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALNH.
VYuenne H. W. BaBumoBa o IleHTpax mnOpouUCXOXKACHUS U MHOTO00Opa3us
KYJbTYPHBIX pacTeHUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TIOMOJOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTH H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PadOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WHMBUAYaJIbHBIN. Otanbl  KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
npou3BoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
¢deHoTuna NoToOMCTBa U 0TOOP MO reHOTHUITy ¢ momonIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 KaKk  METOJA  CEJIeKIMOHHOM  paboThI.
PaninanimoHHbIl 1 XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pexomOunanTHbIX JIHK m1st momydenust ucxoqHoro Matepuana st CeJIEKIHH.

[lonyuenne HOJIUIIIIONIOB. BuyTtpuBuaoBas ruOpUAN3aIIHs.
bnuskopoAcTBEeHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wiu ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszanus. [Ipeogonenune Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKINN PACTEHUH U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yeax YIYUUeHUs. CYUecmeyomux U cO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeti U nepcneKmueHbX MexHoI02UlL.

JleMoHCTpauumn

[Toptpersr: H. . BaBunos, 1. B. Muuypun, I'. . Kapneuenko, II. II.
Jlykesnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSIJIOB B HACJIEACTBEHHOW M3MEHUYMBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanus», «MyTtaresesy.

JlaGopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHUN».

Ikckypeuss «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAHUCTBO, B J1AOOPATOPHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpagumonHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHoJsioruid. [Ipon3BoacTBO O€nKa, AMUHOKHUCIOT U BATAMUHOB.

Co3niaHre TEeXHOJOrMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kinerounasa unxeHepus. MeTonsl KyJIbTypbl KJIETOK W TKaHEW PACTECHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anmuss W COMATHUECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE KUBOTHBIX. METO/ TpaHCIUIAHTALIMH SIAEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meauiuHa. [1LP-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMOmpHHTHHTA W ckaddonaunara
JUISl peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJSIPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HUHKEHEPUs».

JlabopaTtopHas pa6ora «/3ydeHnue 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «bHOTEXHONOrMsT — BaKHEWIIas MPOU3BOAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIOUMOHHBIX NpPEACTABJICHMI B
ounoJioruun

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBuHa.

JIBroKyIIME CUIIbl HBOJIIOLMU BUJIOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuaTeTnueckoir Tteopuu dBomonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpau

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapBun, C. C. YerBepuxosn, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «MexaHusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii U >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBanue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (hopm
KarycThl», «[lopoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHJI 3BOJIIOLUIY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKOM TEOPUH SBOJTFOLII.

Tema 2. Mukpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOTo pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. V3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBJICHHUE. 3aKOH
reHeTuueckoro paBHosecus JIx. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABMXKYIIHME CHJIBI) JBOJIOUUHA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHANpaBlieHHblE WM3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. JIggexm oOymuinounozco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. Ilposenenue sgpghexma Opeiighpa 2enos 6
oonvuwux u  manvlx  nonyaayusx.  Murpauun.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionmii ¢gakrop sBomonun. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAaOWIM3UPYIOIIMMA,  pa3phIBAIOLIUN
(nm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOMIOIUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0MeHHOCT,  OPraHM3MOB  KakK  pe3yjibTaT  MHKPOAIBOJIIOLIUU.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl mpucnocoOsieHuid y OpraHu3mMoB: MOpP(OIOrHYecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynibTar
MUKpO3BOIOIMH. M3omsmus — kimrodeBod ¢aktop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIIonM3anus,
rudpuansaiys). JIuTenbHOCTh 3BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHOW OWOJOTMM B pa3pabOTKe HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHS Mapa3uTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCcTpaMuU

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxyiue
CWJIbl HBOJIIOLUN», «IKOJIOTMYECKass M30JsUUs MONYJALHNN CeBaHCKOU (openmny,
«l'eorpaduueckass M30MAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llomynsiliMOHHBIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro 0TOOpa», «PDopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3mM», «KuBble UCkoraembie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnarorias OKpacka KUBOTHBIX»,
«Puznonoruueckue aganrauuny, «lIpucnocobieHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «Crnocobsl BUgooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHuE
TPEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BUI000pA30BAaHUE BHJIOB CHUHUIY,
«ITomumnonasl pacteHui», «KamycTHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJI).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOUNS U €€ pe3yJabTaThl

MeTonbl  M3y4deHHS  MaKpOAIBOMIONMHU. [lameoHTOnOrM4yeckue MeTO[bl
uzydeHus: oHBonmonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Meronsl u3yueHus sBomronuu. CpaBHeHHe GIOpbl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckne obOmactu 3emiu. Bumabi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIOLMHU. ['€HeTHYecKne MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumMentapusle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (PUIOr€HETUYECKHX
JIEPEBBEB.

XpOMOCOMHBIE MyTAallUH U IBOJIFOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOUMH. [IpuHyun cmenvt yHKyui.
HeoOpatumocTs 3BosmonMu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETUUECKUN DS/l JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»y,  «Punuodutey,  «CemeHHbIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3emiun», «Jlpeil) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS O3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAa0OpHI YEJOBEKAa W INMUMITaH3e», «l JTaBHbBIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TrUmoTe3bl MNPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpPOBEpKEHHE orbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHEIE STaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapnas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnosMMepoB u3 MoHoMmepoB. Koarepsartnas rumore3a A. U.
Omnapuna, TMmoTe3a nepBuyHOro Oyinpona JIx. XomnaeitHa, TeHeTUYECKas TUTIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

HUctopust 3emumn U Meroabl €€ u3zydeHus. VIckomaemble OpPraHHMYECKHUE
octaTkd. ['eoxpoHomoruss u e€ wMeronpl. OTHOcUTENbHasE H aOCOIIOTHAsS
reoXpoHoJorus. I'eoxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HavanbHbie 3Tambl opraHudeckod »HBomonud. llosgBiaeHne u 3BOIOLUA
NEPBBIX KJIETOK. DBOMIOLMSA MeTa0onn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKH KaK aHaJor MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpYyCOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pactenuii Ha cymry. IlosiBlIeHHE CHOpPOBBIX PACTEHUW W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKH3HB B BOZAE. DBOJIOLHNS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuil u pentwimid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM U MepuoiaM: apxeu, MpPOTEPO30i,
nmajgeo3oi, Me3030M, KaiHO30¥. OOmas XapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI Mpouuioro. [Ipuunuel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIbI OPraHU3MOB.

JemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnamnmanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mwmuiepa, I'. FOpuy»,
«JTanbl ~ HEOPraHWYECKOW  3BoNIONUW», «['€OXpoHOJIOrMYecKas — IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCIH,
«MHuorokierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIe
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopho3bl KHUBOTHBIX», «lIpocreiimme», «KuiednonoaocTHeiey,
«IInockue 4EpBUY, «YEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKOU Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», «COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl I[MO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJISI)KA OpPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHHo abMOr€HHOTO CUHTE3a OPraHUYeCKUX COECIMHEHUN B
NEePBUYHON aTMochepey.

JlabopaTtopnasi padora «/3yueHue M omnuMcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB.

IIpakTnueckass padora «M3yueHue OCOOCHHOCTEH CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pasznensl n 3agaun aHTpOnonoruu. MeTo1bl aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHbie
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTUYECKHUE, ($hU31M0I0r0-0MOXUMHUECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOINO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((hakToOpbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIbI) ¥ pAHHUE TTOHTHIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
J0Jie. ABCTPaONUTEKN — JBYHOTHE MPEAKH JtoJeh. UenoBeKk yMelnblid, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuil — - 0OMME  MPENoK
HEaHJIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBeK HEaHAEPTAIbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KJIMMaTa. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreneTrka M NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIN OTOOpP B MOMYJNSALMSIX
yejaoBeka. MyTalmoHHBIN mponiece U nosumopdusm. llonynsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(PpQGeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. I[loHdatue o pace. bonbiume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAsS
(a3uarcko-amepukaHckas). BpeMs M myTH paccelieHHs] 4YelIOBEKa IO IUJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[Ipucnoco6IeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolleld cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiiniHapabple MeToJbl B (u3uueckol  (OMOIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJISAIUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Hoptpersr: Y. {apBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHB», «CKeNneT dYelnoBeKa M CKEJNeT IIMMIIaH3ey,
«PynuMEHTHI U aTaBU3MbDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpajnonutek», «UYenoBek  ymenwii», «YenoBek
NPSIMOXOAIINIY, «JleHncoBCkui yenoBek» «Heanaepranbupbny, «k KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

OO6opynoBaHue: MYJSDKH — OKaMEHENIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TPEIKOB 4YeJlOBeKa, penpoaykuuu (pororpadum) KapTUH C
MUQOJIOTUYECKUMU U OUOJICHCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena ueiloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH 4YEJIOBEKAa U KHUCTHU
IIUMITaH3€e, MOJIEJIN TOpca MPEIKOB YeIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKa, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAOPTaHU3MEHHBIX CUCTEM C OKpY:Kalouei cpenoii

3apoxaeHre U pa3Butue 3kojorud B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metoasl sxonoruu. I[loneBble HaOMIOAEHHUS. DKCIEPUMEHTHI B HKOJIOTHH:
npUpoJiHble W JabopaTtopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeJIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW I 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M YesoBedecTBa C NMpupoaoi. dopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYpPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorum», «Metoasl 3kosorum», «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CpeIbI».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctBus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHuecKuXx (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJIbHas poJib CBETA.
doTonepruoau3M.

Temmnepatypa kak odkojorumdeckuii (axrop. [elicTBue TemrmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
HoJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHHl O OTHOIICHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHusT OpraHu3MoOB K
YKU3HH B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJM4yHble PUTMBL. [IpHUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennoie Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle pOpMBbI pacTeHU: AepEBbs, KYCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re00OHOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koomepanus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aMMOJICUCTBUS  (Tomm4eckue, Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJisI CYIIECTBOBAHUSI OpPraHU3MOB B Cpele
obutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCcTpau

Tabmuubl U cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3nONOTHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl O0O0WTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHus», «CuMOno3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuu pacTeHUW U IKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpeaax,
repObapu Y KOJUIGKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAIONIUX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTEHHM WM >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOCHCTBUSIX.

JlaGopaTopnasi paGora «BpbIABICHHUE MNPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATyPhI».

JlabopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NMONMYJISALMH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUU. [omynsiius KakK
Oononornyeckas cucreMma. Poib HEOTHOPOMHOCTH Cpenbl, Pu3ndecKux 6ApbEepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCIEHHOCTh, IUIOTHOCTb,



BO3pDAaCTHAasT M IIOJOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyssiuu. OlleHKa YUCIECHHOCTHU TOIMYJISIUHN.
JlnHaMuKa MOMyJAIUUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT MOMYJISINH.
MoaenupoBanue TMHAMHUKHA TOMYJISIIAK. KpuBbIe pocTa YUCIEHHOCTH MOMYJISLIHH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKoJOTMYECKON HUIE BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3Kosiorndeckon HumM Jx.M. XartumHcoHa. Pa3Mepsl 3KOIOTMYECKOU
Hui. [loTeHnmanpHas U peanu3oBaHHAs HUIIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM UYKEPOJIHBIX BUJOB.

JleMoHCTpanun

[Toptper: /Ix. . XaTunHCOH.

Tabmuubl U cXxembl: «JKOJOTHYECKHUE XaPAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  nomyisiium», «Bo3pacTHble  nHUpaMUabl
nonyasinun», «CKOpPOCTh  3aceleHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMU YKUBOTHBIX.

JlaGopaTopnasi pabora «lIpucmocoOneHuss ceMsH  pacTeHHUH K
PacCeNICHUIO.

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLECHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeIecTB U NMOTOK SHEPTUH
B KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPAMU/IbI YK CEN, OMOMAaCChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe coo0rectBo. bropaznoobOpasue u morHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€co8, CMmenel, nyCmbitb.

AHTpONOre€HHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU SKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
dbropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuonuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmaus 3aepA3HEHUll PA3HbIX munos Ha
CcybOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IDKOcUCTEMA

HMIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», «DyHKIIMOHATbHBIC
TPyNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenu nutanus (MacTOUIIHAS, JETPUTHAS)», «IKOJIOTHUECKAs TUPAMHIA YUCEID,
«JKonoruyeckas nmupamuyia OMOMaCChly), «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
SHEPTruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uy4delia MTHIL |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcHsl «IJKCKypCHsl B arpo3KocucTeMy (Ha MOJje WM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CyILECTBOBaJIA >KM3Hb. PazBuTHe npejacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6nochepe. O6mactu 6mocdepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri100abHOM PK0CcUCTeMBbL. J{MHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEILIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yriiepoaa, a3oTra). PUTMUYHOCTD sIBIICHUM
B Omocdepe.

3oHanbHOCTh Ouochepnl. IlonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeCa, BRICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIUSA )KUBBIX CUCTEM, OIIECHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JleMoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emum», «KpyroBopoT azoTa B mNpuUpone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KHCIOpoJa B MPUPOIAEH,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemannsiii gec», «ILIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTbiHs», « TponUYecKuil gec.

O6opynoBaHue: repOapuu pacTEHUNM pa3HbIX OMOMOB, KOJIJICKIIUU KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. I3MeHeHue Kiumara.

AHTPOIIOT€HHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoanbie Ttepputopun (OOIIT).
boranuyeckue caipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJIOBEUECTBA W TMPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUME M COXpAaHEHHE  OMOJIOTMYECKOTO
pasHooOpasust 3emin. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIECTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowjue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



aKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHUE
ruapocdepbl», «3arpszHeHue nouBb», «llapuukoBbld  3ddekr», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW M JKUBOTHBIX KpacHoii
kHuru Poccutickoit ®enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yibTaTaM OCBOCHHS
OoOydJaloImMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpEIMETHBIE U TIPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOrpamMMBbl IO OUOJIOTUH
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MUJIECHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESTEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, HPUCYLIMMHU CHUCTEME
OMOJIOTHYECKOTO  O0pa3oOBaHUs, Haluyue  NpasoCO3HAHUs  DKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsumb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMH COIMOKYJIIBTYPHBIMUA, UCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, NATPUOTH3MA H
YBAXCHUS K 3aKOHY W IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACISIUI0 U
TPpAAULKSAM MHOTOHALMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupone u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONbITA U OMNbITA ACATEIBHOCTH B MPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
Y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yUYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOILIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM KpaW, CBOK PoawHy, CBOM SI3BIK U KYyJBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSTHUKAM IPUPOJIBI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUUCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBWJ WU HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYyAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPHUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOHN JESTEIIbHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodheccCHoHaTbHON JNesTeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHMS;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsSI TpU pEIICHUU NpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, brochepsr);

AKTUBHOE  HEMNPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXKAKOUIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH AKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUYECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KyJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXK]TY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHUE crneruduKkd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIecTBa, B MMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOJemM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIaTh pPEeCypCHbie  MPOOJEMbl  pPa3BUTHUSA
YeJI0BEYECTBA, MMOUCKA MyTEeH BBIXOAA U3 IJI00AJIBHBIX IKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHUN B IIEJISIX
MOBBIINIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaliu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  00pa3oBaHUIO H
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus
BKJIIOYAIOT: 3HAYWMbIe JUIsI (OPMHUPOBAHHMS MHUPOBO33PECHHUS OOyYAIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKaroIINe
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeONU(PUKy METOJ0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SBJICHUE, MPOIECC,
CHUCTEeMa, Hay4YHbIH (DaKT, MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieJOBaHUE,  HAOJIOJICHUE,  M3MEpPEHHE, OKCIEPUMEHT W  JApYyrue);
YHUBEpCaJIbHbIE y4eOHbIE JAcHCTBHS (ITO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHEBIE), o0ecreynBaroIye (dbopmHpoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMHU OOYyYalolUXCs; CIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS W  YHUBEpCAJIbHble y4yeOHbIE JIEHCTBUS B
ITIO3HABATEIILHON M COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEro OOIIEero
oOpasoBanust y oOyuatouierocss OyayT cQOpMUpPOBaHbl I103HABATEIbHbBIE
yHHUBEpCaJbHble yueOHbIE JeHCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJsSITUBHBbIE YHUBEpCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHas
NEeSATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPAMMbl CPEIHETO OOIIETO
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOrHUecKHe JeHCTBUA:

CaMOCTOATENbHO  (OPMYyJIHMpPOBAaTH U aKTyallU3UpOBATH  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHHHM 3HAHMM NPUEMBI JIOTMYECKOIO MBIIIJIEHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KjIaccu(puKalu, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATD
CBSI3U C IPYTUMH MTOHATHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUI
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHMS B PaccMaTpPHUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  PaA3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTAaTOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCJIOBHUSX  PEaJbHOIO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIEOBATENBCKON U MTPOEKTHOM JESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BHUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlHH, NPeoOpa30BaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYalIUsIX, B TOM YHCIIE TP CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUSl, HaXOJIWTh apryMEHThl ISl J0Ka3aTelIbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHANM3UPOBaTh TIOJyYEHHbIE B XOJE€ PEIICHHUs 3aJadd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHATBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC WJEH, Mpejaratb OpUTHHAIbHbBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAINK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUST yUYeOHBIX
3aj1ay;

mpUOOpETaTh OIBIT WCIOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounonornyeckor uHbopmalu (cxembl, rpaduky, TUarpaMmbl, TaOJUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
Ouonornyeckod MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAacloO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKIaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOaJbHBIE CpPEACTBA OOIICHHS, MOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHM OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKHUTEIHHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esiTeJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHIAMBUIYaTbHON
paboThI IpH pelIeHUU OMOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIMIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJOr0 UJieHa KOJUIEKTUBA;



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa U Ka)XJOTO YYaCTHHMKA KOMAHIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEW C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMUECKHX 3HAHUM IEJEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
poOJIeMBbl, CTaBUTh U (HOpMYIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa3oBaTeIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIAaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JICMCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHUS;

YMEThb OLICHUBATh PUCKUM W CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yJabTAaThl OCBOCHHUSI COJEpPXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  o0yueHus — oOydaromuxcs — Owojmormu. OHH  BKJIIOYAIOT:
cnerupuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHusl.

[IpeameTHBIe pe3yNbTaThl OCBOCHHS y4deOHOro mnpeamera «buomorus» B 10
Kjlacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH  TpoOJieM  palMoOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocT T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi ¥  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIIICHUSI, YACTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHnaens, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basusosa), MIPUHIIHATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJb3YEMbIX B
OMOJIOTUYECKUX MCCIEIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, HM3MEpPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUM, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKUX
IPOIIECCOB: 0OMEHA BeHIeCTB (METab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  WHJIMBUIYaJBbHOTO  PAa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXAYy OpPraHOMIAMU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIUSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTENbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYEeCKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIeyeMbIMU OHOJIOTMYECKUMHU NIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Lelb WCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHEIC
PE3YNbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHbBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHbIE  pe3yJlbTaThl HA  YUYEHHYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUYECKHUE AaCIEKTbl COBPEMEHHBIX HCCIEIOBAaHUI B
obmactu  Ouonormd ¥ MEAMIMHBI  (KJIOHMPOBaHHWE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE TeHOMa U CO3/JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BhIOOp Oynymied mpodeccrnoHalbHOM
JEATEILHOCTH B 00JacTH OMOJIOTHHU, MEAHWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTIAyOsSTh TMO3HABATEILHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
NPOJOJDKEHHEe OMOJOTUYECKOro 00pa3oBaHMsl B OpraHU3alUsX  CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeuecCTBa, a TaKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOTOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENEeHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralIIuX OHOJOTHYECKUX
TEPMUHOB M TOHSTHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasiaeHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHeTudeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpruu), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIaJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHWA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJeHUE, DKCIEPUMEHT), CIOCOOAMHU BBHISBIICHUS M
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJICTSATh CYIIECTBEHHBbIC TIPU3HAKU: BHJIOB, OHOTECOILICHO30B,
PKOCUCTEM U Ouocdephl, CTaOUIU3UPYIOIMIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJJIONaTPUYECKOTrO u CUMITATPUYECKOTO
BUI000pA30BaHMUS, BIUSHUS ABMKYITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U NOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMpPOIECCaMU HBOJIIOIUH,
JBIOKYIIMMHA CUJIAMH aHTPOMOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelle oOuTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B YKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY /IS JOKAa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AUHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

yMEHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISTh TPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPAaTOPHbIE M MPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITH HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs 1eJb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIorHw,
OKOJIOTUU W MEIUIIMHE, MMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKa
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBHIX W CHOCcO0ax MpeAoTBpaIIEeHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHaATbHON
JESATEeILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUSI, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBa, IHIIEBOMN
MIPOMBITIUICHHOCTH, YTIyOJIATh TO03HABATEIbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccmu W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3YUEHHE
3 buonorus knetku 2 0.5
4 XuMuueckas OpraHusaius KIeTKu 10
5 Crpoenrne u GyHKINHU KICTKU 8 2
6 OOMeH BelecTB U NpeBpalleHle YSHEPTUHU B 9 !
KIIETKE
7 Hacnencreennas ungopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
8 JKU3HEHHBIN UK KIETKU 6 1
CtpoeHue u QyHKIMHM OpraHU3MOB 17 1.5
10 Pa3zMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
11 I'enernka — Hayka 0 HaCIEACTBEHHOCTH U ) 0.5
M3MEHUYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKask OMOJIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

KoanuyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue
(uudpossbie)
n/  pasgenoBuTeM  Becer Komtpoann = Ilpakrnueck
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
3apokJIeHUE U
pa3BUTHE bubnmoreka [JOK
3BOJIIOLIMOHHBIX 4 https://m.edsoo.ru/7f41
MpeJCTaBICHUI cc74
B OMOJIOTHH
MuxkposBoaronu bubnuorexa [JOK
U eé 14 2 https://m.edsoo.ru/7f41
pe3ynbTaThl cc/4
Makpo3Bostonu bubnuoreka [IOK
aueé 6 https://m.edsoo.ru/7f41
pe3ynbTaThl cc74
[Ipoucxoxnenue bubnuoreka [IOK
U pa3BUTHE 15 1.5 https://m.edsoo.ru/7f41
JKU3HU Ha 3eMiie cc74
ITpoucxoxnenue bubnnorexka [JOK
4eJI0BEKA — 10 1 https://m.edsoo.ru/7f41
AHTPOIIOTEHES cc74
OKoJIOTHs —
HayKa o
B3aMMOOTHOIIICH
USIX OPraHU3MOB bubnuoreka [IOK
u 3 0.5 https://m.edsoo.ru/7f41
HaJOpraHu3MEHH cc74
BIX CHCTEM C
OKpYyKaroleun
cpenou
bu6mmorexa [IOK
Opranusmsl 1
9 1.5 https://m.edsoo.ru/7f41
cpena oOuTaHus
cc74
bubmmoreka [JOK
JKOJIOTHS BUIIOB
. 9 0.5 https://m.edsoo.ru/7{41
Y TIOMYJISALIAN
cc74
DKOJIOTHs
bu6mmoreka [IOK
COOOIIIECTB.
12 0.5 https://m.edsoo.ru/7f41
DKOIOrHYECKHe
cc74
CHCTEMBI
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buocdepa — bubmuorexa [JOK
10 rino0anbHas 6 https://m.edsoo.ru/7f41
HKOCHUCTEMA cc74
YenoBek u
11 OKpYy Karo1as 6
cpena
12 PezepBHOE g
BpeMs
OBILIEE
KOJIMYECTBO
YACOB IO 102 0 7.5
ITPOI'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue /Ilon pen. [Taceunuka B.B., AkunonepHoe o6miectBo «M31arenscTBo
«ITpocsenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

Mertoaunueckoe nocooue buonorus 10-11 knacc. ITaceunux B. B., IIIBerioB A.
B.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

https://edu.skysmart.ru/login?returnUrl=https: %2F%2Fedu.skysmart.ru%2Fteac
her%2Fhomework %2Fribelavema

https://www.mozaweb.com/ru/
https://lesson.edu.ru/lesson/1dc4234f-fc3f-41e4-b3a9-cbbb253df063
https://apkpro.ru/

https://www.yaklass.ru
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