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MOSICHUTEJBbHASA 3AIIKNCKA

[Iporpamma 1o ydeOHOMy mipeamery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konnenuuu mnpenogaBaHus ydeOHoro mpenmera «buomorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOubiii npeamer «buosorus» yriayonéHHoro ypoBHs uzydeHus (10-—11
KJIACCHI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm OPI'OC COO npodunbHbIE
yueOHbIe TPEeIMEThI, N3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennmann  oOy4eHUsT Ha YypOBHE CpeaHero ooOimiero oOpa3oBaHus U
MPU3BaHbl OOECIEYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM MpodhecCUOHATBHBIM U BRICIIUM oOpa3zoBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHne 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHWSI, CBS3aHHOTO C OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
HeNMu W 3a1adax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OIpeenseT 00s3aTeabHoe (MHBAPUAHTHOE) MPEAMETHOE COEpIKAHUE, €TO
CTPYKTYpPHUpOBAaHHME TIO pa3jieliaM ¢ TeMaM, paclpelelieHne Mo Kiaccam,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3y4YeHUs] y4eOHOro Marepuaia C Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwatomuxcsi. B mporpamme 1o Ouosioruu
peann30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3Y4YeHHUEM OWOJIOTMM Ha YypPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATPUBACTCS
HANpaBIEHHOCTh Ha TMOCJENYIONIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OPUEHTHPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KW3HHU, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHs K OKpyKawolled npupoaHoi cpexae. B
nporpaMMe 1Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXHOCTH y4eOHOTro IMpeamMera
«buonorusiy B peanuzaiu  TpeboBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHbIM M MPEJAMETHBIM pe3yJbTaTaM OO0ydeHUs U B
GbOpMHpPOBAaHUM OCHOBHBIX BHUIOB Yy4eOHO-TIO3HABATEIBHOW  JIESITCIIBHOCTH
OOy4JarommMxcsi MO OCBOCHHIO CONEPKAHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeAHEro 00IIero 0opa3oBaHusl.



VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEro odmiero oopa3oBaHUs
3aBepiiaeT OuoJIOTMYEecKoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha
pacuIMpeHre W yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH, IMOPHOJIOTUHM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHOro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K IMOCIEAYIOIIEMY IOJIYYEHUIO
OuoJIorM4ecKoro  oOpa3oBaHuMs B By3aX M OpTraHU3alMUSAX  CPEAHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH  OO0YyYaroIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJy4YalOT pa3Buthe. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPhIE MOKHO HMCIOJIb30BATh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpamus OHMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, IMOJYYCHHBIMU OOYYaIOIIUMUCS TPU HU3YYCHUU
bu3UKK, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOoMy mnpenmery "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHUsi OMOJIOTUYECKOro pa3HooOpa3usi TmuaHeThl. Tak, B 10 kiacce
U3YYalOTCSd OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OWOJOTHH, IMOPUOIOTHH U
OWONOTUN Pa3BUTUSI, TEHETUKA U CEJICKIMU, OMOTEXHOJOTUU U CHUHTETHYECKOM
OMOJIOTMHU, aKTyalIM3UPYIOTCS 3HAHMS OOy4yaroluxXcs Mo OOTaHWKE, 300JI0THH,
aHaromuu, (usznonorun uenmoBeka. B 11 kjacce M3ydarOTCS HSBOJIIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOYYarOIIMMUCST OMOJIOTUYECKUX TCOPUI M 3aKOHOB, HJICH, TPUHIIUIIOB U TIPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vu M OCOOCHHOCTSAX KJIETKHU, OpraHu3ma, MOy,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTHH, TPUKIATHBIX ACTIEKTaX OMOJOTUYECKHUX 3HAHUU. [[ms
pa3BUTUSL U TOJAJEpKaHUS HHTepeca OOydaromMxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUSI U Pa3BUTHS



TOM WMIM MHOW oOjacTu OMOJIOTHMH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOE€KHBIX
YUEHBIX B PEILICHUE BAXKHEUIINX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Ilenb n3yuenus yueOHoro npenmMera «buonorus» Ha yriryOJaEHHOM YpOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3alMi J>KMBBIX CHCTEM pa3HOr0 paHra © NpuoOpeTeHue yMEHUH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoJiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBeICHUS IS IPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JocTikeHne 1enu Mu3ydeHus ydeOHoro npeamera «buosorus» Ha
yriayOJa€HHOM ypOBHE 00€CTIEUMBAETCS PEIEHUEM CIEIYIONIUX 3a7a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEI0BAHUAX B OMOJIOTUH;

O3HaKOMJIEHUE OOYyYarolmMXcs C METOJaMU IO3HAHMsI KUBOM TMPUPOIbL:
UCCJIEIOBATENbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TEHETUKH U
CEeJIEKIIMM, OUOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MaJCOHTOJIOTHH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIbBHOTO  IPOBEJACHUS  OMOJOTMYECKHX
UCCIeNOBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICITMPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMUCA YMEHHUSIMHU: CaMOCTOSITEIbBHO  HaXOAWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOpPMAIMIO; T0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAIbHO-3KOHOMUYECKMMH U  SKOJOTHUYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)KaloIleW NpUPOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO0  OKPYXKAIOIMUX  JIIOJIeH; OOOCHOBBIBATH M COOJIOAATH  MEpPHI
npodrtakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, MpaBUIa TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IIPOLECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMU U COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjJeMamMH, METOJLO0JOTruei
OMOJIOrMUYECKOT0 UCCIIEIOBAHMS, POBEJICHUS AKCIIEPUMEHTAJIbHBIX



UCCJIEI0BAHUM, pelieHrs] OMOJIOrMYEeCKUX 3a7a4, MOJIECIUPOBaHUS OMOJIOTUYECKUX
00OBEKTOB U MPOIIECCOB;

BOCIIUTAHUE y 00YYaIOIUXCSl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMHUPOBAHUE IKOJIOTHIECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TOBEACHUS B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOJIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, OHoc(hepsl), COXpaHEHUU COOCTBEHHOTO 3I0POBbS U 37J0OPOBBS
OKpY)Karolmux Jrojed  (coOmoneHuss Mep nOporiakTuku — 3a00JieBaHUM,
obecrieueHrne O€30MaCHOCTU KHU3HEACSITEIbHOCTH B UYPE3BBIYAMHBIX CUTYaLUAX
OPUPOJHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUIM U YMEHUN B MOBCETHEBHOM KU3HU;

CO3JaHWE€  YCIOBMM Uil  OCO3HAHHOIO  BbIOOpa  00ydYaroluMMUCH
WHIUBUTy aIbHON oOpazoBarenbHON TPAEKTOPHH, CHoCOOCTBYIOLIEH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MMOTPEOHOCTSIMU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OHUOJIOTMU Ha YIIIyOJIeHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelnto).

OT60p opraHu3anMoHHBIX (OPM, METOJOB U CPEJACTB OOyUCHHUS OHOJOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHENM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
NPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX  CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeIbHBIM YCIOBUEM MPU O0yYCHUH OMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Takxke ydactue
0OyJaroluxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIIENOBATENLCKUX padoT,
TEMaTHKa KOTOPBIX ONPENCNSIeTCS y4YUTeJeM Ha OCHOBE  HMEIOIIUXCSA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouonoruu.  buonormueckue  HaAyKM M M3y4yaeMble ~ HMMH  MPOOJIEMBI.
@OyHaaMEHTaJbHbIE, TPUKIAJHBIE W T[OUCKOBBIE HAy4YHBIC MCCIIEIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTUU B
[PAKTUYECKOM JEATECIIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuH,
V. I'apgent, I'. Mennens, B. . Bepnanckuii, U. I1. I1aBnos, U. 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuipel U cxembl: «CBsI3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYEHHUE

KuBble cucTteMbl Kak mpenMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIHOPAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIPHBIM, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, u3ydaronme x1Bbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3ydenue xuBbIX cucTeM. Meroabl Ouonormdeckoi Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucCuMou u
He3aBUCUMOM IiepeMeHHOU. [InaHupoBanue »skcnepuMmenta. IlocraHoBka u
npoBepka rumnotre3. HyneBas runores3a. [lonstue BHIOOpKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUS PE3yJAbTaTOB JKcriepumeHTa. [loHsiTHe
CTaTHCTUYECKOTO TECTA.

JdeMoHCcTpaMu



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cuctembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3ALMHU KUBOHN
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metosl
V3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  oOOpyAOBaHME i  IPOBEACHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas reopus (T. [LIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPHUH.

MeTonpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, AuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «VI3yueHue MeETOAOB KJIETOYHOW OUOJIOTUH
(xpomartorpadus, amextpodopes, auddepeHmanbHOe IEHTPUDYTHPOBAHUE,
[TLIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Bona n e€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysanuid. MuHepalibHbIe BEIIeCTBA KJIETKH, UX OHOJOTHYeCKas
posb. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, menTuaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUYHAs
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukamuss  Genkos.
buonornyeckue Qpynkmum 6emkoB. [Ipuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTIII€BOIOB.

Jlumunet. I'uapodunbHo-TUapodhoOHbIe cBOMcTBa. Kitaccudukanus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiiementapuoct. [IpaBmimo Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizsu B Mosekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, X (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl eenomMuxu, mpaHcKpunmoMuKu, nPomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXUMUYECKHEe U OMo(U3NYECKrUe UCCICIOBAHMUS
CocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyn. Mooeruposarue
CMpYKmMypsl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnvromepHuiti Ousaun u
oOpeanuyeckul Cunmes OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toprpetsr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «Pacrnpenenenne XuMHIECKUX DJIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuubr u cxembl: «Ilepuogndeckass TabauIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€nKOoBOM MoeKylbl», «CTpoeHHe MOJIEKYI
yrieBooBy», «CTpoeHne MoJeKyn JMnuaoBy», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenne Monekybl ATOy.

O6opynoBaHue: XUMUYECKasl TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pabora «O0Hapyx)eHUE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
OcoOeHHOCTH CTpOEHMsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE 3YKapUOTHUYECKOU KJIETKH.
[Tna3maTtuueckass MeMmOpana (miasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB uepe3 IMIa3MaTUYecKyl0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeruéHHas auddysus), akTUBHBIA (NMIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

[Murorumasma. [{uto3onb. Lutockener. [IBuxkenue nuromniazMbl. OpraHouabl
kietkdn. OnHoOMeMOpaHHBIE OPraHoOWJIbl KIETKH: OJHAOIJIa3MaTHYecKasi CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsIPHOrO PETHKYJIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHJIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius ammnapata ['onsmku. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeTok. Kierounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMJIBI ~ KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUW u mactun. llepBuunsble,
BTOPUYHBIE M  CJOXHBIE  IUIACTUABI  (DOTOCHMHTE3UPYIOIMIMX  AYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanubie opranouabl kiaeTku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJIETKH. Pu6ocomsi. IIpomescymounvie Qunramernmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBpIIIEUHbIE — KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbii
nentp. CrTpoeHwe U JBWKEHUE IKIYTUKOB W PECHUYEK. MUKpOTPYyOOUKH
nuTorasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka sigpa, XpoOMaTHH, KapuoIlia3ma, SAPHIIIKU, UX CTPOCHUE U
bynkuuu. Snepubiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTWHAa — THUCTOHBL. /JluHamuxa s0epHou 00010YKU 68 Mmumose. HoepHbiil
MPAHCcnopm.

Krnerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKaAPUOTHIECKOU KIETKNY.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK Ppa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIM3A B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckass padora  «/3ydeHue  [OBWKEHUS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeleCTB M NPeBpallleHUE JHEPIUH B KJIIETKe

AccuMUWISILIMS ¥ TUCCUMIIISALINS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEUIECTB: aBTOTPO(PHBIA U TeTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakiuuid KIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEPMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIiacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. 1lpoayKTUBHOCTh (oTOCHHTE3a. BiusHuEe pa3nuuHbIX (HhaKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpoKeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspobHbie OpPTraHHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOHOE PACUIETUIEHUE TITHOKO3bI.

buonornyeckoe okuclieHHEe, WIK KJIETOYHOE JbixaHue. Poiab MUTOXOHIpUil B
npoiieccax ononornyeckoro okucnenus. uknnueckue peakunn. OKUCIUTEIbHOE
dbochopunupoBanue. IHepeusi MmemoOpannozo 2paduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszel. IlpeuMmyniecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHa3POOHBIM. DPPEKTUBHOCTh SJHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaIMuA

[Toptpetsr: k. ITpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTUUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynoBaHHE: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII HMPHUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENAapaToOB.

JlaGoparopnass padora «l3ydyeHue  KATaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)».

JlaGopaTtopnas pabora «U3ydeHue (HEepMEHTATUBHOTO pacILEIICHUS
NEPOKCHUAA BOJOPOAA B PACTUTEIbHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTopnass padora «CpaBHeHue TporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHUE MPOLIECCOB OPOKEHUS U IBIXAHUSY.

Tema 7. HacsencrBenHass uHGoOpMalus U peaju3anus eé B KiIeTKe

Peakiuun matpuyHoro cunres3a. [IpuHLIMN KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpPUYHOIO CUHTe3a. Peanuszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpuniusa — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMILJIEMEHTAPHOCTh, aHTUNAPALIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese 6enka.
VYcnoBuss OuocuuTe3a Oenka. KoaupoBanue amuHOkuciIOT. Ponp pubocom B
OounocuHTese Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzanusi TeHOMa y
MPOKApUOT U IYKAPUOT. Perymnsuus akTUBHOCTU T€HOB y MpoKapuoT. ['mmotesa
onepoHa (®. Kako0, XK. Mano). Moaexynapuvie mexanusmovl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsaius oOMEHHbBIX
MPOLIECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — HekiieTounbie (OpMBI JKU3HU U 00JUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogpazos.
Obpamuas mpauckpunyus, pesepmasa, unHmezpasa.

Bupychbie 3a0oneBanus 4enoBeka, )KUBOTHbIX, pactenuit. CIINJ, COVID-
19, coumanbHbie 1 MEAULIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, . Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Ko», «Bupych»,
«bakTepruodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIH BUPYCAY.

Tema 8. ZKuzHeHHBIA HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wurtepdaza u  Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarommx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) IEPUOIbI UHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkanvun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, aAHTUNAPAIUIECIBbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbelid  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMmbl. [losoBbie
XPOMOCOMBI.

Henenune xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX

nporeccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. buosiorndueckoe 3HaueHUe
MHUTO3A.

Perynsinus MUTOTHYECKOTO IUKIA KJIETKHU. I[IporpamMmmupyemasi KieTouyHas
rubesnp — arnornTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, ouggpepenyuposku, cmapenus u eudenu xiemok. «lugposas
KllemKkay» — ououngopmamuyeckue mMooeiu QyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MwuT03», «CTpoeHwHe
xpomocomy, «Pemmkamusa JHK.

O6opyoBaHuE: CBETOBOM MUKPOCKOT, MUKpOIIpenapaThl: «KMUTO3 B KJIeTKaxX
KOpELIKa JIYKay.

JlaGopaTtopnass  pabora «3ydenne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlaGopaTopHnasi pab6ora «HaGmroieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OAHOKIIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS U HKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUObI, OJHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KolOHUANIbHBIE OPTaHU3MBI.



B3auMoCBsI3p 4aCTE MHOTOKJIETOYHOIO OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAasl, MeXxaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 pacioIoKeHHUs TKaHEH B OpraHax pacTeHUI.

TkaHu KMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN H
PACIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTraHOB KXMUBOTHBIX U 4YeoBeKa. OYHKIIMKA OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli M BHYTpeHHHI ckeneT. CTpoeHue u
TUNBI COEINHEHUS KOCTEH.

JIBuxeHne  opraHm3MoB. JIBM>KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKIIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MblnieyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX paboTa.

[Iutanue opranu3moB. IlorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. IluTaHue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuleBapeHue. [IuTaHue MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YETIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHHE CTPOCHUS JIETKUX IMO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHasi cucTeMa 4esioBeka. MeXaHu3M BEHTWISIUUHU JIETKUX y TTHI] U
MJIeKoTUTaromux. Perynsius neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenne y opranusmoB. Beinenenue y pactenuid. Beigenenume y
*KUBOTHBIX. CoKpatuTenbHble Bakyonu. Opradbl BblaesieHus. PunbTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIMTENBHON cucTeMaMu. Breiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenue u (QpyHKIIMOHMpPOBaHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEJIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa mnacCUBHON M XUMUYECKOM 3a1UThl. DUTOHUIUBI.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHed. MIMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH H TPHOOPETEHHBIA crenu(uuecKuii
UMMyHUTET. Teopus KiIOHaJIbHO-celeKkTuBHOro ummynurera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxkxumocTte ¥ peryisanus |y OpraHusMmoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pactenuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrekTopHas peryisiius y >XKUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENBl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl DHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cuCTeM. [ umoTanaMmo-runodusapHas
CUCTEMA.

JleMmoHCTpauumn

[Toptper: U. 11. I1aBnoB.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny, «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucrtemMbl  OpPraHOB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue cTeOms,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHUW >KUBOTHBIX», «CKEJIET 4eI0BEKa»,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMaAY, «Koxay, «MBpIl1euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMa», «OHAOKPHUHHAsA cuUcTeMa», «CTPOEHHME MBIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHue mnaHapun», «BHyTpeHHeEe CTpOEHHE IOKIEBOro uepss», «HepBHas
cucremMa pbiO», «HepBHas cucrema garymkn», «HepBHas  cucrema
npecMmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKONIUTaoIuX», «HepBHas cucreMa uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHbIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, UBBIE 3K3EMIUISIPhl KOMHATHBIX pacTeHUl, repOapuu
pacTeHUW pas3HbIX OTHEJIOB, BJAXHBIC IMPEMApPaThl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U 0eJIKOB Mo eicTBreM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTPALMK OIBITOB MO M3MEPECHUIO KXKU3HEHHOW EMKOCTH JIETKUX, MEXaHU3MA
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTEHUI».

JlabopaTopHnasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

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

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrosioro  pa3MHOXEHHUS:  IOYKOBAHHE,  CIOPYJISIHUSA,
dbparmeHTaius, KJIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTKH, Wiau ramersl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B meno3e. Kpoccnarosep. bronorndecknii cMbICIT
M€i03a M TIOJOBOro Tmpouecca. Meilo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kele3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KIIeTOK. CniepmaToreHnes u oorenes. CTpoenue
ITOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe U AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOOTBOPEHUSA: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymiku). JlpoGnenuwe. Tumbl  apoOiieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOGHHOCTH NpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW U3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbilia (IMOpUOHANIbHAS WHIYKIIHS).
3akyagka IUIaHA CTPOCHUS JKUBOTHOTO KakK pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJCHCTBUII TeHOB. BiusHue Ha 5MOpHOHANIBHOE pPAa3BUTHE PANUYHBIX
(baKkTOpOB OKpYKaroleh Cpeibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszButue ¢ wmetamopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAaYE€HHE MPSIMOTO U HEMNPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B Impolecce Menosa.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE W PAa3BUTHE PACTUTENIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHHU.

MexaHu3MBl pETYISALAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [Inemas.

Tabnmuupl u cxembl: «BereratuBHOe pa3zMHOXeHUE», «Turmbl Oecrnonaoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XIIaMHIOMOHAIbB», «Pa3MHOMXEHHE SBIIICHBI»,
«PazMHOXkeHuEe ruape», «Menos», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay», «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3Butme Mailickoro xyka», «PasBurne capaHumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHue ceMsiH OJHOJOJIBHBIX U JABYIOJIBHBIX PACTEHUIN», «KU3HEHHBIN LMK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOPOTHHUKAY, « KU3HEHHBIN IIUKIT COCHBIY.

OOopyioBaHMEe: CBETOBOM MHUKPOCKOI, MHUKpONpENnaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHas padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

IIpakTnueckas padora «BbIsIBIEHUWE MPU3HAKOB CXOJICTBA 3apOJIbIIIEi
MTO3BOHOYHBIX )KHBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOMKEHHUS BBICHINX
PACTEHHIN».

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

Hcropust cTaHOBIEHUS M pPa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Mengnens, I'. ne ®puza, T. Moprana. Poib 0T€4E€CTBEHHBIX YUYEHBIX B Pa3BUTHU
reHetuku. Padoter H. K. KoneioBa, H. 1. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, }0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC INPU3HAKHA, JOMWUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKH.

JdeMoHCTpaMuK

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

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlabopaTopuast paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUsI MPU3HAKOB. L{UTONIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIUBaHUs. [ UMOTEe3a YUCTOTHI TAMET.

AHanm3upyrouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. Tpetuit 3akoH MeHens: — 3aKOH He3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JTUTUOPHUIHOTO
CKpEIIIMBAHUSL.

Cuermniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHu. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOramMeTHhIA MOoJ. ['eHeTnueckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [lmenoTponus — MHOKECTBEHHOE JECUCTBUE
resa. MHOXECTBEHHBIM amjieu3M. B3auMmojaencTBue HeaJUICJIbHBIX TI'€HOB.
KommiementaprHocTs. Onucras. [lomumepus.

['eHeTHMYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3MONOTHYECKUX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TIapa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
W3MEHEHUs HACJIEACTBEHHOM HH(OPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Ta6muiel u cxemsl: «IlepBblit U BTOpOil 3akoHBI Menaens», « TpeTuii 3akoH
MeHnnens», «AHamu3upyrouiee CcKpemuBanue», «HemomHoe noOMUHHUpPOBaHHEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl», «l'€eHeThka moJyay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MojAeNb I JEMOHCTpPAllMd 3aKOHOB €IMHOO0pasus
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IMPU3HAKOB, MOJIEIb I
JEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3odumnay.

IIpakTuyeckas padGora «l3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOIO
CKpENIMBAHUA Y IPO30(DHUITBD».

IIpakTnyeckass  paGora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHoTHMIA W cpenbl Opu  (GopmupoBaHUU (EHOTHUIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHuM
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanuonHHas kpuBas (B. Moranncen). CoiicTBa MOIu(UKaIMOHHON
M3MEHUYUBOCTH.

['eHoTHIIMYECKAash N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKOM N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Meio3 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOWU U3MEHUMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejesax 0JJHOro BUA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTauuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHble U
HUTOIUIa3MaTuYeckue myTtauuu. CoMaTUYEeCKHE W TMOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIUSHUE HAa OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO Tpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pONb ONUSEHEeMUYEeCKUx Qakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanroHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTH, «Menosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus YeI0BeKa», « Bumbl mytammii».



OO6opynoBaHue: XKMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBON».

IIpakTuueckass padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uyenoBeka. MexayHapoaHas MpOrpaMMa HMCCIEIOBAaHUS T€HOMA
4yenoBeka. MeTonbpl  M3y4YE€HUs ~ TIE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUN, MOITYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIe 3a00JI€BaHUs YesIOBEKa. [ €HHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIENCTBEHHON MPEpacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU T€HETUYECKHUX
3a0osieBaHUN 4YenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIIECIOBAHUN B
00J1acTU peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karomiei cpespl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YUYEHUs] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekumsi Opranu3sMoB

JloMecTukanuss W celeKuus. 3apoKIACHUE CEJEKIIMU W JIOMECTUKAIIHM.
Yuyenue H. W. BaBummoBa o lleHTpax mnpoOMCXOXIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHU U TMOPOJ]
#*uBOTHBIX. CopT, MoOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wum3MmeHuuMBoctTy H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

Metoasl cenekunoHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIH U
VIH/IUBU 1Y JIbHBIM. DTarnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnsiTanue
npousBoauTeNied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C MOMOILIBIO OLIEHKH
(dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PannanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJINTJIOUIOB. BnyrpuBugoBas rUOpUIN3aLINS.
biu3kopoACTBEHHOE — CKpeluBaHWe, WiM  UMHOpuauHr.  HepoacTBeHHOe
CKpelllMBaHue, Wiu ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre U U3yYCHUE T'eHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN U
UX JUKAX  pOJAWYed ISl CO3/[aHusT  HOBBIX COPTOB U THOpUIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVHUeHUs CYyujecmeyiomux U co30anusl Ho8blX Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeoosuvix uoetl U nepcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

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

Tabnuiel U cxeMbl: «L{eHTpbI MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HM3MEHUHMBOCTH,
«Metonpl cenexkmmny, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlaGoparopHas padora «l3ydeHue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHoJI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, MCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOIYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOjiee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHonorui. [Ipou3BoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUYaOIIMecs B MPUPOie OMOCUHTETHYECKUE MYTH.



Kinierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUH H
#uBOTHBIX. KpuoGanku. Comatnyeckas THOpUAM3aLUAS W COMATUYECKUN
smOpuorene3. lcnonab30BaHWE TarlIOWJOB B CEJIEKUWU pacTeHuid. [lonyyenue
MOHOKNOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KJIOHUPOBAHHUE JKUBOTHBIX. METOM TpaHCIIAHTALUU SAEP KIETOK.
Texnonocuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DPA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT M NEpPCHEKTHBBI  XPOMOCOMHOM M TIE€HHOM  HMH)KECHEPUHU.
DKOJIOrMYeCKHE U AITUUECKHUE TPOOIIEMbI T€HHOW NHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [11P-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa JUIl OLIEHKH COCTOSIHMSL €ro 340poBbs. VICIIONB30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuommxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMLMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTHUH TpEXMEpPHOro OmompuHTHUHTra U ckaddosnaunra
JUTSL peLIeHus 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIINHBI.

Co3naHre BEKTOPHBIX BaKLMH C IEJbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneii OPBU, ycrtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMmoHCcTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «3yueHne 00beKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOYHOKUCTBIX TPOTYKTOBY.

JKckypcusi «bHOTEXHONOTHMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE SBOJIONMUOHHBIX NpeACTABJICHUNA B
omnosioruu

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.



JIBrKy1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXKEHHS OpPraHU3MOB, HACJIEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmiierne cunTeTnueckoir Tteopuu dBotonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHue
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpau

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosowe, Y. HapBun, C. C. YerBepuxosn, 1. U. IImansraysen, Ix. Xonaein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBo mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabpl romy6eit», «MHorooOpasue KyJlbTypHBIX (OpM
KarmycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIICHHUS JBIXKYIIUX CHJ DBOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLMSA U €€ Pe3yJIbTATHI

[Tonmynsinus Kak 3J€MEHTapHasl €quHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooHJa NOMyJISUMU KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBICHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHUMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHHS 4YacTOT ajuieed B momynsanusx. Oddekt
OCHOBarelns. Jgpgexm oOymuiiounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonbuwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  momysisiuil:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoIoTHYeCcKas (PErnpoyKTUBHAS).

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIUMNA,  pa3pbIBAIOIIMIMA
(nm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIOIHH.
Bo3HukHOBeHHE  MpuCNOCOOJeHU y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuit y opraHu3mMoB: MOP(OJIOrHYEeCKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.



Bun, ero kputepunm u CTpyKTypa. BumooOpazoBaHue Kak pe3ysibTaT
MUKpOsBOMIOIMU. M3omsiius — kimoueBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3anus,
rubpuau3anus). JTUTeTbHOCTh YBOTIOITMOHHBIX MPOIIECCOB.

Mexanuzmbl GOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOIMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPa3UTOB U UX
x0351eB. MexaHn3mMbl (JOPMUPOBAHUS YCTOMUUBOCTA K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEM.

JlemoHcTpanuu

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

Tabnmuupl U cxeMmbl: «MyTalMOHHAasT W3MEHYMBOCThHY», «llomynsinmonHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymme
CWJIBl HBOJIIOIUNY, «IDKOJOTHYECKasi M30JSIUs MOMYJIAINi ceBaHCKOU (openmy,
«l'eorpaduueckass M30JAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiMOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HpycTpualibHbI MenaHu3M», «/KuBble uckonaembie», «II0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnonornueckre ananranun», «lIpucrnocoOreHHOCTH OpraHu3smMoB Hu €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupojsie», «Crnocobsl Bua00OpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JAHIBIIICH», «IKOJOTHMUECKOE BUA000pa3OBaHUE BUIOB CHUHUID,
«ITonmumonsl pacteHuit», «KamycTHo-peneunbiii rTuOpu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3BEepel C MpUMepaMH Pa3IMYHBIX MPUCTIOCOOJEHUN, dYyyesaa NTUI] U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi padora «BpIsBIeHHEe W3MEHYHMBOCTH Yy OCOOEH OJIHOTO
BUJIY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJIbHAS LIEIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHWE BHJIOB IO MOPQOIOTUUESCKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJIIOIHS U €€ pe3yJIbTaThl

Mertonel  u3ydeHMsT MaKpol3BOJOLMHU. [laneoHTONOTMYECKME  METOMBI
uzydeHus: oHBoionuu. Ilepexonneie ¢GopMbl M (PUIOTEHETHUYECKUE  PSIIbI
OpPTaHU3MOB.



buoreorpapuyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIOpHl U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bumabl-
DHIAEMHUKHU U PEIUKTHI.

OMOpHONOrHYEcKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMHU. ['€HeTHYecKne MEXaHU3Mbl 3BOJIIOIMM OHTOTEHE3a M IOSBICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbIL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonornynsie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHHS (PUIOTCHETUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTALlMH U 3BOJIIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUi.
HeoOpatuMocTs 3BomonnH. AfanTuBHas paauanvd. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['eKkeb.

Tabmuubl U cxembl: «DUIOTCHETUUECKUN DS JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Pununodutsl»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaguu 5SMOPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbly, «PyIUMEHTHI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YENIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYyJSKHM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble rumore3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTreHe3 H
nancrnepmusi. JJoHayuHble TPEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpPOBEp)KEHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU YBOJIIOIUH. [LmanerapHas
(reonmoruueckas) SBOJIOIUSA. XUMHYECKash SBOJIONUSA. AOUOTEHHBIM CHUHTE3
opraHuyeckux BeuiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
OOpaszoBaHue mnoauMepoB U3 MoHOMepoB. KoamepBarHas runoresa A. .
Onapuna, Tunore3a nepBuyHoro oynbona J[x. XomnaeitHa, reHeTUYecKas TUnoTesa
I'. Ménnepa. Pubo3umsl (T. Yex) m rumoresza «mupa PHK» VY. TI'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.



HUctopus 3emnu u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT H AOCOJIIOTHAS
reoXpOoHOJIOTHUs. [ €0OXpOHOIOrMUecKast IKaja: 30HbI, 3pbl, IEPUOJIbI, STOXHU.

HadvanbHble 3Tanbel opraHndeckord HBoMoUMU. [logBieHHe © 3BOIOLUA
NEPBBIX KIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenre sykapuoT (CUMOUOTeHEe3). DBOTIOIMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl ABOJIIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenur Ha cymy. llosiBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS O3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxnaeHne MICKOMUTAOINX U
ntuil. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OEClO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne ku3HM Ha 3emie MO 3paM U MEepUojaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3ZUCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHnoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [lpuHuumnel knaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE IPYIIIBI OPraHU3MOB.

JlemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYEHHUIO CaMO3apokIeHUs Kku3Hm», «Cxema ombita C. Mumiepa, I'. FOpwuy»,
«JTanpl  HEOPraHMYECKOW  3BoIoUMM», «['€oXpoHOJOrMyeckas  MIKaJIay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nyTéM cumounoreHeza», «CucremMa KUBOM NpUpoAbl», «CTpoeHue BUPYCAY,
«Apomopdosbl  pacreHuit», «PuHnOGUTHY, «OIHOKIETOYHBIE BOIOPOCIINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE



pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdosbl KUBOTHBIXY», «lIpocteiimme», «KumedHononocTHbey,
«IInockue 4EepBUY, «YIEHUCTOHOTHEY, «PbIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
MMAJIE030UCKOM 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOHN 3pe», «Pa3BUTHE )KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuu PACTCHWM pa3IWYHBIX OTHAEIOB, KOJIICKIIHH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
UTJIOKOXKMX, CKEJIEThl TMO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTUIl U 3Bepeu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHass padora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu 1o u3ydeHunto abMOreHHOTO0 CUHTE3a OPTaHUYECKUX COSAUHEHUM B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue W omnMcaHHE HMCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEM CTPOCHUSI pPaCTECHUM
Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHune 4eji0BeKa — AHTPOIOTeHe3

Paznenbl 1 3anaun aHTpONOaOruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOMCXOXKIACHUM YEJIOBEKa. PenurnosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPAaBHUTEIIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-0MOXUMHUYECKHUE,
noBesieHUeckue. OTanyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CHUCTEMBI.

JIBrokymue cuiibl ((akTOpbl) aHTPOIOreHe3a: OMOJIOrHYecKre, COllualbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
mroied. ABCTPAJIONIMTEKU — JIBYHOTHE TMPEIKHU JIoAeh. UenoBeK yMelnblid, IepBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MPpAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil — 0OMME  MPENoK
HEAHJEPTAJIBCKOTO YEIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEPTalbCKUN



KaK BHUJ JIFOJEH XOJIOAHOTO KiauMara. YenoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu AdQpuku.
[TaneoreHeTrka U NajgeOreHOMHUKA.

OBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHbI OTOOp B MOIMYJIALMIX
yenoBeka. MyTanMoOHHBIM Tpouecc W noaumopdusm. llomynsinuoHHbIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTENs» B MOIMYJISIUSAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. llonatne o pace. bompmme pacel: eBpoIneouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  4YenmoBeyecknx — pac. HaydHass  HECOCTOATENBHOCTh  pacu3Ma.
[Tpucnoco0AeHHOCTh 4YENOBEKa K pa3HbIM YCIOBUSM OKPYXaroLlel Cpesbl.
Bnugnue reorpadguueckoil cpeapl H Apeiida reHoB Ha MopdoJoruo u
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiuinHapHple MeToAbl B ¢u3nyeckol  (OuMosornyeckoil)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOMyJsiuui. buoconnanbHble HCCIEeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

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

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOMOJOTHIY, «I 0JJOBHON MO3T UeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PynuMeHTBI 1 aTaBU3MBbDY, «JIBHKyIIME CHIIBI AaHTPOITOTEHE3A», « DBOIOLMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpanonutek», «YenoBek  ymenwlit», «YenoBek
MPSIMOXOAIIMIY, «JleHncoBCkui yenoBek» «Heanaepranbubny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Pacel yenoBeka.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MpeAMETOB MaTepuaibHON
KyJIbTYphl ~TPENKOB 4YeJloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MudoIOoTHYECKUMU W OMOJEHCKUMH CIOKETaMH TPOMCXOXKICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BeKa, MOJIEIb
yepena 4eJOBEKa M 4Yepena IIMMIAaH3€, MOJENb KHUCTH YEJOBEKa M KHCTH
HIMMITaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJanTalui YeJI0OBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIIEHHUSIX OPraHM3MOB U
HAIOPraHU3MEHHBbIX CHCTEM € OKPY/KAKLIeH cpeaou



3apoxaeHre U pazButue 3kojorud B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9KOJI0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonsl sxonoruu. I[loneBble HaOmMIOAECHUA. DKCIEPUMEHTHI B HIKOJIOTUU:
OpuUpoJHble W JnabopaTtopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW I YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHME KaK OCHOBA CBS3E€M 4YenoBedeCcTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpauumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuos, O. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmunel 1 cxemul: «Pazmensl skomorum», «MeToapl 3komorum», «Cxema
MOHHUTOPHUHIA OKPY/KAOLIEH CPEIBI».

JlabopaTtopHas padora «3yuyenue METOZ0B JKOJIOTUYECKUX
UCCIICIOBAHUI».

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIornueckre (PakTopbl U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: abUOTHUYECKHE, OMOTHYECKUE, aHTponoreHHbie. O01ue
3aKOHOMEPHOCTH JCHCTBUS dKojornueckux (akropon. IIpasmino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuid daxrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTEeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHaJIbHas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak skonorumdyeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO pPEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTpHUOpPraHU3MEHHas.  DU3UKO-XUMUYECKHE
O0COOCHHOCTH cpeji oOuTaHus opraHu3MoB. llpucrnocoOneHuss OpraHu3MoB K
’KU3HU B Pa3HbIX Cpeaax.

buosornueckue putMbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4YHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.



Kusznennoie @QopMbl opranuzMoB. [loHsiTue O JKHU3HEHHOU (Qopme.
Kusznennsie POpMbI pacTEHUMN: NEepPEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIE (OPMBI >KUBOTHBIX: THIPOOHOHTHI,
re0OHOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckne (bakTopsI. Bunpr  OMOTHMYECKMX ~ B3aUMOJEHUCTBHIAL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOH4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKHX B3aUMOJACHCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanus. [IpuHIUTT KOHKYPEHTHOTO HCKITFOYCHUS.

JlemoHcTpanuu

Tabmuubl U cxembl: «2Ikonorudeckue QaxTtopb», «CBETOBOM CIEKTpY,
«IKOJIOTHYECKHE TPYIIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», «eIIOKpOBHBIC
KUBOTHBIC», «XOJIOJHOKPOBHBIC >XHBOTHBIC», «DH3NOJIOTHYECCKUE aIanTaliu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IKocucTeMa MMUPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jiecay, «llenu
NUTaHus, «XulHudecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOnos3y,
«KoMMeHcanuzm».

O6opynoBanue: repbapud pacTEHUW W IKUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUAIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTEHUM, uydesia NTULl U 3Bepeld, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaMm, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTCHUH MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM JKM3HMU, repOapuu u
KOJUICKITUU PACTCHHM W >KMBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopnasi paGora «BpIisgBICHUE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPHD».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHHA U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ikos10rust BUA0B U MOMYJISAIMH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISLHH. [lonynsauust ~ Kak
Oononornyeckas cucreMa. Poins HEOTHOPOAHOCTH Cpenbl, GU3NIECKHX OaphepoB U



0COOEHHOCTEW OMOoJIOrnK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyssiuu. OIleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonyiasiuuu U €€ peryyanus. bHOoTHYecKui MOTEHUHAN TMOMYJISIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH TMOMYJANHA: poJib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonsitue 00 »KoJOrMUecKo Huile Bujaa. MectooOutanue. MHoromepHas
MoJzenb sKkosiornyeckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3KOI0rn4eckou
HuM. [loTeHnmanpHas v peanr3oBaHHAsS HUIIW.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JleMmoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «JDKOJOTHYECKHUE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb s3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUU KUBOTHBIX.

JlaGopaTtopnasi pabora «lIpucmocobneHuss ceMsH  pacTeHHUH K
PacCCENICHUIO».

Tema 9. Ikos0rust coo0IECTB. IKOJOTHIECKHE CHCTEMbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIMOHAIbHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOMYIIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeecTB U NMOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TOKa3aTeau  dKocucTteMbl. buomacca u  mpoaykuus.
DKOJIOTMYECKUE MUPAMUJIbI Yhcell, OMOMacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha



cykneccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCmeMbl Mopel U
oxeanos. Ixocucmemvl MyHoOp, 1€Cc08, cmenell, nyCcmoltb.

AHTpONOTE€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
daopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormyeckoe u
X035ICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocucteMax. Ponb kackadHozo 3¢hghexkma u 6u008-30ugpuxamopos (Kuouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030eliCmaus 3aepA3HEHULl PA3HbIX Mmunos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo1010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IDKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTEMa XBOMHOIO Jiecay, « OyHKIHMOHAIbHBIC
Ipyninbl OPraHu3MOB B 3KocHUcTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«lenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTMUECKass MUPAMHIA YUCEID,
«JKoyoruyeckas nupamua Ouomaccb», «IKOJIOrHUECKass MUpaMuia SHEPrHM»,
«O6pazoBanue 6omotay, «IlepBuunas cykueccus», «BoccTaHoBIEHHE Jieca TOCTe
noxapa», «9Kocucrema 03epay», «ArpouneHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUU B arpoleHo3er, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydesia MTHIL |
3Bepel, repOdapum KyJIbTypHBIX U JUKOPACTYIINX PACTEHUN, aKBApUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «M3yueHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX 3KOCHCTEMAX).

JKCKYypcHsi «DKCKypCUsi B TUIIMYHBIN OnoreoieHo3 (B AyOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYyXOJI0JIbHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcHsl «IJKCKypcHsl B arposkocucreMmy (Ha Moje WiIM B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa



buocdepa — obmierianerapHasi o0osiouka 3eMiM, Tll€ CYIIECTBYET WIIU
CYILIECTBOBaJIA kKM3Hb. PazBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu 6uocdeps! u e€ coctan. Kupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio0abHOM 3K0cHCcTeMBbl. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE IUKIIBI (YIiiepoja, a3oTra). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHansHOCTh Ouochepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIEC U MIUPOKOJIMCTBEHHBIC JIeca, CTEH, CABAaHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JleMmoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, J. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emum», «KpyroBopoT azoTa B mpuUpojie»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymny, «Knumatnueckue
nosica 3emnu», «TyHapay, «Talray, «Cmemanasiii jgec», «IIIupokoancTBEeHHBIM
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIIaf cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue denoBeka Ha
ouocepy. 3arps3HeHue Bo3aylIHOW cpenabl. OxpaHa Bo3gyxa. 3arps3HeHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MUp. OXxpaHa
pPacTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIIBI OXPAaHbl MPUPOJIBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoanbie Ttepputopun (OOIIT).
borannyeckue caibl U 300JI0TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEJIOBEUECTBA W TMPUPOJIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTO
pazHooOpasust 3emin. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCa B €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3BuTHEe METOJOB MOHUTOPHMHIA PA3BUTHS ONACHBIX TEXHOTECHHbIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K



ungopmayuu noO  COCMoAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OCHOBbL
9Kopeabuumayuyu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JleMoHCTpanun

Tabmumpt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdepbl», «3arpsizHeHue 1mouBb», «llapHukoBbit  3dhdexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHSIEMbIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuun, KpacHol KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TIPOTPaMM  CpPEIHEro o0Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M HCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haauyue HNpaoCO3HAHUS  DKOJIOTUYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW U BOCHUTATEIHLHON JEATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIAMHU M HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUSI K 3aKOHY U TMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOrO OTHOIIECHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOMN NESITEIHLHOCTH, B TOM YKCJIE B YaCTH:

1) rpa:kaaHCcKOro BOCIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh poccuirickomn IpaXXIaHCKOU UJEHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pE]l
Ponunol, ropaoctu 3a CBOWM Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MIPUPOIHOMY HACJICAUIO U MaMITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHS OHOJIOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0OIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure (OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOT'O MPUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHUE YMOIMOHAIBHOTO BO3JIECTBUS dKHUBOM MPUPOABI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIP@XKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOTy YU

NOHMMaHWE U pealu3anus 370pOBOro u 0Oe3omacHOro obpasa KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAHUE I1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEPEC K Pa3IMYHbIM cepaMm MnpodhecCHOHANbHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCHCACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUYECKUX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHUS M YyMEHUsI TpU pelieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJIEHHbIX HA COXPAHEHUE PABHOBECHUS B HOKOCHUCTEMAx, OXPAaHY BHUJOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENpUsITHE JEHUCTBUN, MNPUHOCALIMX Bpel  OKpYKarolleu
NPUPOIAHON cpelie, YMEHHE MNPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATEIbHOCTH SKOJOTUYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJoOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHenupuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJik B
(OpMHpPOBAHUM PALMOHAIBHOTO HAY4YHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpeAcTaBlIeHUsT 00 OKpYyKalolleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXPaHEHUs1 IPUPOITHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OWOJIOTMU JJISi COBPEMEHHOM LMBHIN3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
4eJI0BEYECTBa, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOOJIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B ULEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOW TPaMOTHOCTH OOydYarommxcs, GopMupyemMoit
IPU U3YYCHUH OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHUE JeNaTh OOOCHOBAHHBIC 3aKJIIOUYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIONTNXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHWE LIEHHOCTU HAYYHOH JEeATE€IbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO M MCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEphIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT U  JIpyTue);
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETCHIIMU OOyYarouuxcsi; CIOCOOHOCTh
00yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYECKAE 3HAHWS W YHUBEpPCAJIbHBIC YyYEeOHBIE JICUCTBUS B
MMO3HABATEILHON 1 COIMAIbHON MPaKTHKE.

B pesynbrare wu3ydeHus OWOJIOTHMM Ha YPOBHE CpeIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpopMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHbBIE NCHCTBHUS, KOMMYHUKATHBHBIC YHUBEPCATBHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYeOHBIC JCHCTBUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKATh:

OBiajaenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh INPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIIacCU(UKAIIUK, 000OIICHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TMOHATUM (BBIICTATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH);

OTpENCNATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JTOCTH)KCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHU LICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JIJIs1 00BsICHEHUs] ()aKTOB M SIBIICHHM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXXJIeHHS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENTbHBIE cpencTBa JUIS IIPEICTABIICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIICHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaK)K€  MPOTUBOPEUMU  Pa3HOrO0  pOJAd,  BBISIBJICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIAH pEHICHUs MPoOJeMbl ¢ Y4ETOM aHalM3a WMEIOIIMXCA
MaTepHabHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYAJIBHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MMPOSKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/I0B PELICHUS MPAKTUYECKUX 3a]a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUJIBI JICSITEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpETalnH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

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

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISIBJIAITh TIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHaJIM3UpPOBAaTh TMOJYYEHHbIE B XOAE PEUIEHUS 3aJlaud pe3yJIbTaThl,
KPUTHYECKU OLEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh UBMEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh IEJICHAINIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh TIEPEHOCUTHh 3HAHUS B TMO3HABATEIBHYIO M MPAKTHYECKYIO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTAaTh HOBBIE HJIEH, MpEAjiaraTb OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUHHUKAX MH(OpManuu (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOI'O MCIOJIb30BAaHUs Pa3IMYHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TNpEACTABICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMOJOrMYeckoM HHPOpMaLME: MNPUMEHATh XHUMHUYECKHE, (HU3UYECKUEe U
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJIBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HarJIsHOCTH;

BJa/J€Th  HABbIKAMU  pAaclO3HAaBaHHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBiaseHue yHMBepPCAJIbHBIMM KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) oO1menme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJ1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHTEIIBHO BBIMIOJHEHUS MpejiaraeMoun
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIIEHMs, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTYyaluH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHsSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUS IPYNIOBbIX (POPM B3aUMOJICHCTBUS NIPU PELLICHUHU Y4eOHOH 3a1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C y4éTOoM 0OLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOODAMHUPOBATh JIEUCTBUS MO €€ IOCTHKEHHUIO: COCTABJATh IUIAH JIEWCTBUU,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NIPOEKTHI, OLEHWBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPUECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

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

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHWIO K YKUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30oBaTebHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUs NpodsieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4€OHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 pEIICHMUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LIEJISIM;

BJa/JeTh HABBIKAMU  [O3HABATEJbHOM  pediieKcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLICHUBATh PUCKU WU CBOEBPEMEHHO NPUHUMATh PEUIEHUS IO UX
CHU)KEHMUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINU3E PE3yJbTaTOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIIHNOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YeJIOBEKA.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi»y Ha yrayOJIEHHOM ypOBHE OpHUEHTHUPOBaHBI Ha oOecleyeHue
npopunbHOro  oOyueHust  oOydaronuxcss — Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX, a TAaKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
rojam U3y4eHus.

[IpenMeTHbIe pe3yibTaThl OCBOEHUs ydueOHOro mpeamera «buosorus» B 10
Kjlacce NOJKHbI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJH OHOJOTHHM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobsieM  paluoOHaJIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYACT:
OCHOBOTIOJIaraloIre OHOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounas teopus T. llIBanna, M. llIneiinena, P. Bupxosa, xpomocomHas Teopusi
HacnenactBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o 1meHTpax
MHOroOOpa3usi ¥ TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(erHOOOpa3usi TTOTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOTO HacieaoBanus [. MeHnensa, TOMOJOTHMYECKUX pAIOB B
HACJIEICTBEHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYNIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpPraHOB pAacTEHUll, XUBOTHBIX, YEJIOBEKa, TMPOIECCOB KU3HEACATEIHHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOro THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeW03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIMBATh B3aMMOCBSI3M MEXKIy OpraHOMJAMH KIETKH U HX
GyHKUUSIME, CTPOCHHEM KJIETOK pa3HBIX TKAaHEWM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMH, MEXIY STallaMH
oOMEHa BEIIECTB, ATarlaMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IUKIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO PAa3BUTHS, T€HOTHUIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIBHBIC MPU3HAKN JKMBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI J0OKAa3aTeIhCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMH TIPOIIECCAaMH U SBIICHUSMU, I€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JITA0OPATOPHBIE M TPAKTUYECKHUE padOThl, COOIIOIATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMCHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, AHAIU3UPOBATH TOJyUYCHHbIE
PE3yNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW PaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTABIIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHHYECKHX
KOH(epeHInsIX;

YMEHHUE OIICHWBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactu  Owosormd W MeAWNMHBI  (KIIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAIPABICHHOEC W3MEHEHHWE T€HOMa W CO3JaHHE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayuied MpodeccuoHaIbHON
JESATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiAyOJIsTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IpOAODKEHHEe OHOJIOTMYECKOTO 00pa3oBaHHMA B OpraHU3alUsAX  CPEIHEro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Kacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KApTUHBI MHpA, B IIO3HAHWHW 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKHUX
npobyieM 4YeloBeYecTBa, a TaKKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIb30BaHUS, U B (POPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHUS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMYECKUX 3HAHMUW, KOTOpas BKIOYAeT
ONpENeNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolnX OHOJIOTHMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBomonronHas teopust Y. JlapBuHa, CUHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus J[x. Xapaum u B. BaiinOepra,
3apojeiieBoro cxonacrea K. M. boapa), mpaBwia (Munumyma FHO. JIuOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), runoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAaMW  HAYyYHOIO  IO3HaHMA,
UCIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUAX KUBBIX O0BEKTOB U SKOCUCTEM
(omucaHue, u3MepeHue, HaOII0JICHUE, DKCIIEPUMEHT), CIoco0aMy BBISBICHUS U
OLICHKM aHTPOIIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOr€OLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS ABMOKYLIUX CHJI SBOJIOLMU HA T€HO(POH]I OIS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXKIY IPOLECCAMU SBOJIOLHH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHbIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBJISATH  OTJIMYMTEIbHBIE  NPU3HAKH  KUBBIX  CHCTEM,
IPUCIIOCOOIEHHOCTh BHAOB K cpele OOuTaHus, aOMOTHYECKUX M OMOTHUECKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aUMOCBSI3€  OpraHU3MOB B  COOOIlECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPe/bl OOMTaHUS, €ITUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniatb OMOIIOTUYECKUE 33]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOIOTHUECKUMHU MPOLIECCAaMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpAaTOPHBIE M NPAKTHUECKHE padOThl, COONIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTATHHBIMU
cpencTBamMu, (GOopMyIupys Leidb HCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
pe3yibTaThl U JeNaTh BHIBOIBI,

YMEHHME Yy4acTBOBaTh B y4e€OHO-HMCCIIENOBATENbCKOW paboTe Mo OHOJIOruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
rJ100anbHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayuiedl mpodeccuoHalIbHON
JESITEIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHMS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEJILCKOIO XO3iWCTBa, MUILEBOU
MPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccun U MPOJOJDKEHHUE
OHMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATHLHOTO U
BBICIIIET0 0Opa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie | IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsI pecypen
1 buonorus xak Hayka 0
2 JKuBble cucTeMbl U UX U3y4YEHUE 2 0 0
3 buonorus knerku 0 0.5
4 XuMuueckas opraHu3aius KIeTKu 10 0.5
5 Crtpoenue u QyHKIMU KIETKU 8 1 2
6 OOMeH BellecTB U IPeBpalleHUEe YHEPTUU B 9 0 )
KJIETKE
7 HaCJIe,[[CTBeHIfaﬂ uHbopmanus u g 0 0.5
peannzanus €€ B KIETKe
8 JKU3HEHHBIN UK KIETKH 7 1 1
9 Crtpoenue U GyHKIUN OPraHU3MOB 17 0 1.5
10 Pa3sMHOX€EHHME U pa3BUTHE OPraHU3MOB 9 1.5 1.5
11 I'eneTnka — Hayka 0 HacJIE€ICTBEHHOCTH U | 0 0.5
WU3MEHUYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 0.5 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 0 1
14 I'enernka yenoseka 4 1 0.5
15 Cenekiusi opraHu3MOB 4 0 1.5
16 buotexHonorus u cuHTeTHYECKass OMOIOTUs 4 0 0.5
17 PesepBHoe Bpems 0 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

5.5

15




11 KJIACC

KosnuyectBo yacos DJIEeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Korrpomssie | Mpakrseckie (uudpossbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
| 3apokIeHUE U Pa3BUTHE IBOJTIOLUOHHBIX 4 0 0
MIPEJICTaBICHUIA B OMOJIOTUHU
2 MukposBontonus U €€ pe3yJibTaTbl 14 0.5
3 MakposBontouus U €€ pe3ysbTaThl 7 1 0
4 gl:;;lecxomz[eHne U pa3BUTHE KU3HU Ha 15 0.5 LS
5 [IpoucxoxaeHre yeaoBeKka — aHTPOIOTeHE3 11 1.5 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpY>Karolleu cpenou
Opranusmsl 1 cpesia OOUTaHUS 0.5 1.5
DKoJ0TUs BUAOB U MOMYJIALUN 0 0.5
9 ?:::)Tne(;f;ﬂ c000111eCTB. DKOJIOTHUECKHE 13 L5 0.5
10 buocdepa — rmobanbHas sxocucTemMa 6 0 0
11 UYenoek 1 okpyxaroias cpeaa 0.5
12 PesepBHOE Bpems 5 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 7.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosmyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoaensie | Ipakrueckue H3Yy4YEHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| Buronorus kak KOMITJIEKCHAs HAyKa U KaK | 0 0
9acTh COBPEMEHHOTO O0IIeCTBa 02.09.2024
2 JKuBbie cucTeMbI M X CBOMCTBA 1 0 0 05.09.2024
3 YpoBHEBast OpraHn3anus KUBbIX CHCTEM 1 0 0 06.09.2004
4 HcTopust OTKPHITHS M U3YYEHUS KICTKH. | 0 0
Knerounas teopust 09.09.2024
MeTo1bl MOJNIEKYISIPHOM U KJIIETOYHOH
ouonorun. [Ipaktuueckas padbora
5 «M3ydyeHue MeTo/10B KJIETOYHOH OMOJIOTHH | 0 0.5
(xpomarorpadusi, snexrpodopes, 12.09.2024
muddepeHnranbHoe HEHTPUYTHpOBaHHUE,
II1IP)»
6 XHUMHYECKUH COCTAB KIIETKU 1 0 0 13.09.2004
7 MuHepaibHbI€ BEIIECTBA KIETKH, UX ! 0 0
Ouosornueckas pojib 16.09.2024
OpraHnyeckue BeecTBa KIETKH — OeJKH.
8 JlabopaTopHas pabota «O0Hapyx)eHne 1 0 0.5 19.09.2004
0€JIKOB C MOMOIIIbIO KaU€CTBEHHBIX




peaKuuii»

CoiicTBa, Knaccupukanys u GyHKIUN
0enkoB

20.09.2024

10

Opranuueckue BEeIECTBA KIETKU —
YIJI€BOABI

23.09.2024

11

OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —
JIMITNU A BI

26.09.2024

12

Hyxnennossie kucnorsl. JJHK u PHK.
Jlaboparopnas padota «Vccienopanue
HYKJICHHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY

0.5

27.09.2024

13

Crpoenue u pynkuun ATO. Ipyrue
nykieosuarpudocdarsr (HTD)

0.5

30.09.2024

14

CexBenuponanue JIHK. MeTo bl
T€HOMMKH, TPAHCKPUIITOMHKH,
MIPOTEOMUKH

03.10.2024

15

Metoab! cTpyKTypHOI OHOJIOTUU

04.10.2024

16

Tune! knerok. [Ipokapuornueckas kieTka

07.10.2024

17

CrtpoeHue 3yKapuOTHYECKON KIIETKH.
IToBepXHOCTHBIN anmnapar KIETKH.
[IpakTuueckas pabora «3yyeHue cBONCTB
KJIETOYHOW MEMOpPaHbI»

0.5

10.10.2024

18

OnxHomMeMOpaHHBIE OPTraHOUIBI KIICTKH.
[IpakTuueckas pabora «M3yueHue
JIBUKSHHUSI [IUTOTIIIA3MBI B PACTUTEIIbHBIX
KJIETKaX)

0.5

11.10.2024




19

[TosryaBTOHOMHBIEC OPTAaHOUIBI KIIETKH:
MUTOXOHJIPUH, IIacTu el JlabopaTopHas
pabota «/ccienoBanue miazMosn3a u
JETIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

0.5

14.10.2024

20

HememOpaHHble opraHon/ibl KJIETKU

17.10.2024

21

Crtpoenue u GyHKIMHU Aapa

18.10.2024

22

CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK
sykapuoT. JlaboparopHas pabota
«M3ydeHue cTpoeHHsI KIECTOK Pa3IMIHbBIX
OpPTraHUu3MOBY

0.5

21.10.2024

23

KontposbHas padota o teme "buonorus
kieTku. CTpoeHue KIeTKu"

24.10.2024

24

AcCCUMWISIIIAS U TUCCUMMIISALIUS — JBE
CTOpPOHBI MeTabonu3Ma. Tunsl oOMeHa
BemecTs. JlabopaTopHas pabota
«M3ydeHne KaTaTuTHIECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTasas3bl)»

0.5

25.10.2024

25

DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabosn3ma. JlabopaTopHas
pabota «M3ydyeHue GpepMEeHTaTUBHOTO
pacuieIuIeHHs IIEPOKCHUIA BOAOPOA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX)

0.5

07.11.2024

26

benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI

08.11.2024

27

ABTOTpOGHBINH TUII OOMEHA BEILECTB




11.11.2024

28 doTocuHTE3 0 14.11.2004
XemocunTes. JJaboparopras pabota
29 «CpaBHEHHE TIPOIIECCOB (POTOCHHTE3A U 0.5 15.11.2004
XEMOCUHTE3a»
AHa’poOHBIC OpraHu3MbL. Bub
30 Oposxenus. JlabopaTopHas pabora 0.5
«CpaBHEHUE TIPOIIECCOB OPOKEHUS U 18.11.2024
JIBIXAHUS
31 AdpoOHBIE OPraHU3Mbl. JTaIbI 0
JHEPTeTUYECKOro 0OMeHa 21.11.2024
DHeprus MeMOpPaHHOTO IPaiueHTa
| oromon ATO camaat S
33 Peakuuun mMatpuyHoro cuaresa 0 75.11.2004
34 Tpanckpunius — MaTpUYHBINA CHHTE3 0
PHK 28.11.2024
35 Tpancnsamus u e€ sTanbl 0 79.11.2024
36 Konnposanue ammnuokucinot. Poib 0
prubocoM B OMOCHHTE3€E OeKa 02.12.2024
Opranu3zaiys reHoma y IpokapuoT u
37 9yKapuoT. MOJIEKYIJIIpPHBIE MEXAHU3MBI 0 05.12.2004
9KCIIPECCUU T€HOB Y YKapHOT
18 Bupycel — BHeksieTouHBIC (DOPMBI KU3HU 0.5
u obsuratHele napa3uThl. [IpakTrueckas 06.12.2024




pabota «CoznaHue MOJeNI BUPYCa»

BupycHsle 3a0051eBaHus UEIOBEKA,

0
39 KUBOTHBIX, PACTEHUI 09.12.2024
40 HanoTtexHosmoruu B OMOJIOTUU ¥ MEAULIMHE 0 12.12.2004
41 JKu3HEHHBIN LUK KISTKU 0 13.12.2004
42 Matpuunsiii cunte3 JJHK 0 16.12.2004
Xpomocomel. JlTaboparopras pabota
43 «M3yueHne XxpoMOCOM Ha rOTOBBIX 0.5 19.12.2004
MUKpOIIpernaparax»
44 Jlemenue KJI€TKH — MHUTO3 0 20.12.2024
Tuns! kietok. KapuokuHes 1 IUTOKHHES.
JlaGopatopnas pabora «Habmronenue
45 0.5
MHUTO3a B KJIETKaX KOHYMKA KOPEILKaA JIyKa 23.12.2024
(Ha TOTOBBIX MHKpOIMpenapaTax)»
46 Peryisanus »kM3HEHHOT O IUKJIA KJIETOK 0 26.12.2004
47 KonTponbhas pabota no teme 0
"XuzHenesaTenbHOCTh KIETKH" 27.12.2024
48 Opranu3M Kak eUHOE 11E7I0€ 0 09.01.2025
Txanu pactenuit. JlaboparopHnas padota
49 . - 0.5
«M3ydeHne TKaHEN PACTEHUI 10.01.2025
50 TxaHu KUBOTHBIX U YEITOBEKA. 0.5
JlabopaTopHas pabota «/3ydeHue TkaHeu ' 13.01.2025




KHUBOTHBIX»

Opransl. CucTteMbl OpraHoB.

51 Jlaboparopnas padota «/3y4ueHne opranoB 0.5 16.01.2025

IIBETKOBOT'O PACTCHHUS»
52 Ornopa Tena opraHu3MOB 0 17.01.2005
53 JIBu>KeHHE OpraHU3MOB 0 50.01.2025
54 [lutanue opraHu3MoB 0 73.01.2005
55 [TuTaHue MO3BOHOYHBIX KHBOTHBIX. 0

[TumeBapuTenbHas cucTemMa 4ejioBeKa 24.01.2025
56 JlpIxaHue OpraHu3MoB 0 27.01.2025
57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U 0

YeJloBeKa 30.01.2025
58 TpaHcnopt BemecTB y OpraHu3MoB 0 31.01.2025
59 KpoBeHocHas crcTtema Mo3BOHOUYHBIX 0

KUBOTHBIX U YEJIOBEKa 03.02.2025

B
60 BIICJICHUE Y OPraHU3MOB 0 06.02.2025

1

6 3amura y OpraHu3MoB 0 07.02.2005
62 NMMmyHHas cuctema yenoBeka 0 10.02.2025
63 PazmpaxxuMocTh 1 peryisinus y 0

OpPraHHU3MOB 13.02.2025




I'ymopasibHast perysanus U SHI0KpUHHAs

o4 CUCTEMa )KUBOTHBIX U YEJIOBEKa 0 0 14.02.2025
65 ®opMBI pa3MHOKEHHUSI OPTraHU3MOB 0 0 17.02.2005
66 [TonoBoe pazMHOXkeHUE 0 0 20.02.2025
o1 Meitos 0 0 21.02.2025
I'ameTorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabota
68 0 0.5
«M3ydeHne cTpOeHHs NOJIOBBIX KJIETOK Ha 24.02.2025
TOTOBBIX MUKpOIIpernapaTax»
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 0.5 0
— OHTOI'€HE3 27.02.2025
70 3akjajKa OpraHoB U TKaHEH U3 0 0
3apOJIBILIEBBIX JIUCTKOB 28.02.2025
PocT u pa3ButHe )XMBOTHBIX.
Jlaboparopnas pabota «BrisiBienue
71 . 0 0.5
MIPU3HAKOB CXOJCTBA 3apO/bIIIeH 03.03.2025
MMO3BOHOYHBIX )KHUBOTHBIX)
PasMHOkeHUE U pa3BUTHE PACTEHUI.
2 .
7 JlabopartopHnast pabota «CTpOGHIfe OpraHoB 0 0.5 06.03.2025
Pa3MHOXKECHHUS BBICIIIAX PACTCHHIN
7 KonTponbhas pabota no teme 1 0
"Opranusmsr" 07.03.2025
HcTopust CTAaHOBIICHUS M Pa3BUTHS
74 TEHETUKH KakK Hayku. OCHOBHBIE IIOHSTHSA U 0 0.5
10.03.2025

CHUMBOJIBI reHeTUKH. JlaboparopHas pabota




«/lpo3oduina kak 0ObEKT reHETUYECKIX
HCCIIE0BAHUI»

3aKOHOMEPHOCTU HACTEAOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE

75 ckpemuBanue. [Ipakruueckas pabora 0 0.5 13.03.2005
"N3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpelnIuBaHus y Apo30duisr"
76 [{uTomornyeckue OCHOBBI 0 0
MOHOTHOPHIHOTO CKPEIIMBAHUS 14.03.2025
77 AHanuzupyloniee CKperuBaHme. 0 0
Henonnoe nomuuupoBanue 17.03.2025
JlurubpuiHoe CKperBaHue.
73 [IpakTuueckas pabora «13ydyenue 0 0.5
pe3yAbTaTOB IUTHUOPUAHOTO CKPEIIMBAHUS 20.03.2025
Y IpO30(HITBI
79 [{utonornyeckue OCHOBBI TUTHOPUTHOTO 0.5 0
CKpEIIMBAHUS 21.03.2025
80 CueruieHHOe HACJIeI0BaHKE MMPU3HAKOB 0 0 31.03.2025
81 XpOoMOCOMHast TEOPHs HACJIEICTBEHHOCTH 0 0 03.04.2025
82 I'eneTtuka moma 0 0 04.04.2005
83 T'enoTHn Kak 1IeJIOCTHASA CHCTEMA 0 0 07.04.2005
24 I'eneTn4ecknii KOHTPOJIb PaA3BUTHS 0 0
pacTeHul, )KUBOTHBIX U YEIIOBEKA 10.04.2025
85 N3MeHuUnBOCTH NpHU3HAKOB. Buibl 0 0




U3MCHYUBOCTHU

11.04.2025

86

MonudukarnronHas ”3MEHYUBOCTh

14.04.2025

87

BapuanunoHHBIN psia U BapUaLlMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U
BapHaIllMOHHON KPUBOM»

0.5

17.04.2025

88

I'enoTunuyeckas U3MEHYUBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

18.04.2025

89

MyTtannoHHast U3MEHYUBOCTb.
[IpakTuueckas pabora «Myrtauuu y
po30¢G bl (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

21.04.2025

90

3aKOHOMEPHOCTH MYTAIllHOHHOTO
nporiecca. JNUTCHETHKA U SITUTEHOMHKA

24.04.2025

91

I'eneruka yenoBeka. [IpakTudeckas padboTa
«CocTaBieHUe U aHAITH3 POJIOCIIOBHOM

0.5

25.04.2025

92

MeToabl MEIUITUHCKON TEHETUKU

28.04.2025

93

3HayeHne MEIUIIMHCKON TEHETUKH B
MPEOTBPALICHUH U JICYCHU N
FeHEeTUYECKHUX 3a00JIeBaHMl YET0BEKA

05.05.2025

94

Hrorosas KOHTPOJIbHAA pa60Ta

12.05.2025

95

OCHOBHBIE MOHATHUS CEJIEKIHH.
JlaGopatopHnas pabora «3yueHue copToB

0.5

15.05.2025




KYJIbTYPHBIX PAaCTEHUN U ITOPOJ JOMAIITHUX
KUBOTHBIX»

96

MeToab! celneKIIMOHHON paboThI.
Jlaboparopnas padota «3yueHue

0.5

. 16.05.2025
METO/IOB CEJICKI[UU PACTCHHII»
JIOCTHIKEHMSI CENIEKIIUU PACTCHUN U
97 JKABOTHBIX. HpaKTI/I‘IueCKaSI paborta 1 0 0.5 19.05.2005
«[IpuBuBKa pacTeHHiD»
08 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUE | 0 0
T€HETUYECKUX PECYPCOB 22.05.2025
buoTtexHonorus kak Hayka U OTpaciib
99 npousBoJicTBa. [IpakTuueckas pabora 1 0 0.5 73.05.2005
«3yueHne 0O0beKTOB OMOTEXHOIOTHUI
OcHOBHbIE HAMPaBICHHUS CHHTETUYECKOM
100 OMoJIOTHH ! 0 0 26.05.2025
101 X 1
0 POMOCOMHAsl U T€HHAasl NHKEHEPUs 0 0 70.05.2025
102 M 1
0 e IUIIMHCKNE OMOTEXHOIOT NI 0 0 30.05.2025
BIIEE KOJIMYECTBO YACOB I1
OB oI CTBO HACOBIIO 102 5.5 15

[NPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne Hara nudposeie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxruueckue U3YYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 OpomonronHas teopus Y. lapsuna 1 0 0 02.09.2024
) JIBIOKyIIIME CUITBI 3BOJIFOLIMK BUI0B 110 Y. | 0 0
HapBuny 04.09.2024
3 Bbopwba 3a cymiecTBoBaHHE, €CTECTBEHHBIH | 0 0
¥ HCKYCCTBEHHBII 0TOOD 06.09.2024
4 DOopMHUPOBAHHUE CUHTETUYECKON TEOPHUH | 0 0
HBOJIIOLIUU 09.09.2024
DTarbl HBOIIOIIMOHHOTO Mpolecca:
5 1 0 0
MHUKPO3BOIIOLUS U MAKPOIBOJIIOLIUS 11.09.2024
6 [Honynsus — sneMeHTapHas eAMHULIA | 0 0
ABOJIIOLIUN 13.09.2024
3aKOH reHeTUYECKOTo paBHOBecHs JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0 0.5
pabota «BbIsiBIeHNE U3MEHYMBOCTH Y 16.09.2024
oco0elt OZJHOTrO BHIa»
8 OneMeHTapHbIe (GaKTOPHI 3BOIIOLNUN 1 0.5 0 18.09.2004
9 O ekt ocnoparens. dpdexrt ! 0 0
OYTBUIOYHOT'O TOPJIBIIIKA 20.09.2024
10 Murpauyu. M30muuu nonyssuui: | 0 0
reorpaduueckas, buonormaeckas 23.09.2024




11

EcrecTBeHHbI 0TOOp — HANPaBISAIOMINNA
(hakTop IBOIOIIMH

25.09.2024

12

[TonoBoii oT60p

27.09.2024

13

[IpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlaGopaTtopHnast pabora «3yueHue
apoMop(]O30B ¥ UAKOATANITAIINN Y
pacTeHH U )KUBOTHBIX)

0.5

30.09.2024

14

[Tpumepsb! prCocoOIeHH y
OpraHu3MoB: Mopdoiornieckue,
dusnonoruuecKkue, OHOXUMHUIECKHUE,
noBeneH4eckue. JlabopatopHas padbora
«[IpucrocobneHust OpraHu3MOB U X
OTHOCHTEJIbHAS IIETIECO00PA3HOCTHY

0.5

02.10.2024

15

Bun, ero kputepuu u CTpykTypa.
JlaGopaTtopHnast pabora «CpaBHEHHE BUIOB
0 MOP(OJIOTrHIECKOMY KPUTEPHIO»

0.5

04.10.2024

16

Crpykrypa Buzia

07.10.2024

17

Bunoobpa3oBanue kak pe3ynbTaT
MUKPO3BOIIOLUU

09.10.2024

18

CBs3b MHKPO3BOJIIOIWHN U SITUACMHUOJIOTUA

11.10.2024

19

MaKpO3BOJ'IIOI_II/I$I. ITaneoHToIOrMYECKHUE
MCTObI U3YUCHUS 53BOJIFOITUN

14.10.2024

20

BI/IOFCOI‘pa(bI/I‘{CCKI/IC MCTOIbI U3YUYCHUA
9BOJJIIOIIMH

16.10.2024




OMOPHOTIOTHYECKUE U CPABHUTEIIBHO-

21 MOP(OJIOTHUECKUE METO Bl U3YUEHUS 0 18.10.2004
HBOJIIOIIUU
MoneKyIapHO-r€eHETUYECKHUE,
22 OMOXMMHMUYECKHE U MaTeMaTHYECKUE 0 21.10.2004
METO/bl U3YUYEHUS IBOJIFOLIUN
23 OO0111e 3aKOHOMEPHOCTH YBOJTIOIHH 0 73.10.2024
24 AJnlanTvBHas paauanus. 0
HepaBHoMepHOCTb TEMIIOB 3BOJIIOIUU 25.10.2024
)5 KonTponbhas pabota no Teme 0
«MUKpPO3BOJIIOIUSA MaKPOIBOIIOLIMS» 06.11.2024
26 Hayunble runote3bl NpouCXOoKICHUS 0
JKU3HU Ha 3emie 08.11.2024
7 JonayuHsble npeacTaBiaeHus O 0
3apOKICHUH KU3HU 11.11.2024
)3 OCHOBHBIE 3Tarnbl HEOPraHUYECKOU 0
JBOJIIOLUA 13.11.2024
29 I'mnoTessl 3apoKACHUS KUZHU 0 15.11.2004
Ucrtopus 3emin 1 MeTOBI €€ N3YUSHUSI.
30 JlabopaTtopHas pabora «3yueHue u 0.5
OIMCAaHHUE UCKOMAEMBIX OCTATKOB JIPEBHUX 18.11.2024
OpPTaHU3MOBY
31 HauanbHble 3TaIbl OpraHn4eckoin 0
3BOJIOIUA 20.11.2024
32 DBOJIOIHS DYKAPUOT 0

22.11.2024




OcHOBHBIE 3TaIlbl 3BOJIIOLUU
pacturenbHoro Mupa. [Ipaktuueckas

33 pabota «3y4uenune ocoOeHHOCTEH 0 0.5 25.11.2024
CTPOEHUS paCTEHUI pa3HbIX OTIEIOB)»
34 OcCHOBHBIE 3TaIlbl 3BOJIIOLUHU )KUBOTHOTO 0 0
MHpa 27.11.2024
OBoronus KUBOTHBIX. [IpakTuueckas
35 pabota «3yuenue ocobeHHOCTEN 0 0.5 20.11.2004
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)
36 Pa3BuTHe xu3HM Ha 3eMIie 10 3paM U 0 0
nepuojam 02.12.2024
37 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE 0.5 0
KPHU3UCHI TPOILIOTO 04.12.2024
13 CoBpeMEeHHbIN IKOJIOTUYECKUN KPU3UC, 0 0
€ro 0COOEHHOCTH 06.12.2024
39 CoBpeMeHHas cucTteMa OpraHu4eckoro 0 0
IIPOILJIOTO 09.12.2024
40 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI 0 0
OpraHU3MOB 11.12.2024
41 AHTpOTIOJIOTHSI — HayKa O YEJIOBEKE 0 0 13.12.2004
42 PazButne npeacrasieHui o 0 0
MIPOMCXO0KICHUH YETIOBEKA 16.12.2024
Mecro denoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHas
43 pabora «3ydenue ocobeHHOCTEH 0 0.5 18.12.2004

CTPOCHUS CKECJICTA YCJIOBCKA, CBA3AHHBIX C
MMPAMOXOKIACHUEM»




44 JBI>KyIIIME CUITBI aHTPOIIOTEHE3a 0 0 20.12.2004
CooTHolieHre OUOIOTUYECKUX U

45 0 0
COLIMATILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E 23.12.2024

46 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 0 0 75.12.2004

47 [Taneoreneruka u najaeoreHOMuKa 0.5 0 27 12.2004

4

8 DBOJIIOIHSI COBPEMEHHOTO YeJIOBEKA 0 0 10.01.2025

Yenoseueckue packl. [IpakTuyeckas

49 pabora «I/{3yquI/Ie 9KOJIOTUYECKUX 0 0.5 13.01.2025
aJlanTalnui 4eIoBeKa»

50 MexauCUUIIITMHAPHBIE METOIBI 0 0
AHTPOIOJIOTUU 15.01.2025
KonrponbHas pabora no reme

51 «IIpoucxoxaeHre U pa3BUTHUE )KU3HU Ha 1 0 17.01.2025
3emiie. AHTPOIIOT€HE3

52 3apoxaCHUE U PA3BUTHE IKOJIOTHH 0 0 20.01.2025
Mertoast skonoruu. JlabopatopHas padbora

53 «3ydyenue MfTOI[OB IKOJOTUYECKUX 0 0.5 2 01.2025
UCCIICIOBAaHUI»

54 3HavYeHNE SKOJOTHUESCKUX 3HAHHUM IS 0 0
YeJloBeKa 24.01.2025

55 Dxosiorudeckue hakTopsI 0 0 27.01.2025

56 Abuotnueckue pakropbl. CBET Kak 0 0.5




sKoyoruueckuit gpaxrop. JlaboparopHas
pabota «BpIsiBIeHHE TPUCTIOCOOTICHHIHA
OpPTraHU3MOB K BIIMSTHUIO CBETa»

29.01.2025

57

AbGuotnueckue pakropsl. Temmneparypa
KaK 3KOJIOTUYECKUI (akTop.
JlaGopaTtopHnast pabota «BplsBiieHHE
NPUCTIOCOOICHUI OPTaHU3MOB K BITUSTHHIO
TEMIIepaTyphbI»

0.5

31.01.2025

58

AbGuotuueckue dakTopbl. BraxHoCTh Kak
sKosoruueckuii pakrop. Jlaboparopuas
paboTta «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS

0.5

03.02.2025

59

Cpenpbl oOuTaHUs OPraHU3MOB

0.5

05.02.2025

60

buonornueckue puTMbl

07.02.2025

61

Kuznennble popMbl OpraHU3MOB

10.02.2025

62

buoTtnueckue haxkTopsl

12.02.2025

63

3HaueHne OMOTHYECKUX B3aUMOIEHCTBHI
JUISL CYIIECTBOBAHUSI OPraHU3MOB B CPEJIE
obuTaHus

14.02.2025

64

OKOJIOTHYECKUE XapaKTCPUCTUKHU
MomyJanun

17.02.2025

65

OcHOBHBIE NIOKA3aTENN NOMYJIALNN:
YHUCIEHHOCTD, INIOTHOCTh, BO3PACTHAs U
M0JIOBasi CTPYKTYypa

19.02.2025




OCHOBHBIC ITOKa3aTEIIN MOITYyJIAINN

66 PO’1aeMOCTh, TPUPOCT, TEMI POCTA, 0 0 1.02.2025
CMEPTHOCTH, MUTPALIAN
67 DKOJIOrHYECcKasi CTPYKTypa NOMYJIsUN 0 0 24.02.2025
68 JluHamuKa NonyJIssLuy U €€ peryJisainus 0 0 26.02.2025
69 KpuBble pocTa 9iCIEHHOCTH TTOMYJISIITHH. 0 0
KpuBbie BbIKHMBaHUSA 28.02.2025
Dkonoruyeckasi HUIIA BUAA.
70 JlaGopaTopHas ?aGOTa «IIpucnocobyienns 0 0.5 03.03.2025
CEMSTH paCTEHHI K pacCEeICHUIO»
71 Bupa kak cucrema nonyJisiiui 0 0 05.03.2025
7 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUN 0 0
JKUBOTHBIX 07.03.2025
7 _

3 Coo011ecTBO OpraHu3MOB — OHOIIEHO3 0 0 10.03.2025
74 DKOCHCTEMA KaK OTKpPBITasi CHCTEMA 0 0 12.03.2005
75 KpyroBopoT BemecTB 1 MOTOK SHEPTHH B 0 0

HKOCUCTEME 14.03.2025
76 OCHOBHBIE TIOKA3aTeNI YKOCHCTEMBI 0.5 0 17.03.2025
77 DKOJOTHYECKUE MUPAMUIBI 0 0 19.03.2025
78 N3meHenus coo0IECTB — CYKIIECCUH 0 0

21.03.2025




[Ipupoanslie 3K0cHCTEMBI. DKOCUCTEMBI

79 03€ep U peK. DKOCUCTEMBI MOpeH U 0 31.03.2025
OKEaHOB
[IpupoaHbIe 3KOCUCTEMBL. DKOCHCTEMBI
80 . 0
TYHJIp, JIECOB, CTENEH, IyCThIHb 02.04.2025
1 A
8 HTPOTIOT€HHBIE YKOCUCTEMBI 0 04.04.2025
YpboakocucreMmsl. [Ipaktudeckas padora
82 «3y4yeHue u onucanue 0.5 07.04.2005
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHUS
83 OCHOBHBIX B3aUMO/ICCTBUI OpPraHU3MOB B 0 09.04.2025
JKOCUCTEMAX
MexaHu3Mbl BO3ICHCTBUS 3arps3HEHUN
pa3HbIX TUIOB HA CyOOPraHU3MEHHOM,
84 0
OpPraHU3MEHHOM, MONYJISILITUOHHOM H 11.04.2025
HKOCHUCTEMHOM YPOBHSIX
85 Hroroas kouTpoapHas pabora 0 14.04.2005
26 buocdepa — oOuienianerapHas 060104Ka 0
3emnun 16.04.2025
87 VYuenue B. U. Bepnaackoro o 6uocdepe 0 18.04.2005
23 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0
ouocdepsl 21.04.2025
29 KpyroBopots! BeniecTs u 0
OMOreOXMMHUYECKHE [IUKITBI 23.04.2025
90 3oHanpHOCTH Onochepsl. OCHOBHBIE 0




OMOMBI CcyIIn 25.04.2025
91 YcroitunBocTh 6rocheps 1 0 0 28.04.2005
2 1 .
9 OKOJIOTUYECKUE KPU3UCHI U UX TIPUYUHBI 0.5 0 30.04.2005
B i 1
93 037IciiCTBHE YellOBEKa Ha Ouochepy 0 0 05.05.2025
94 AHTpPOIIOT€HHOE BO3JICHCTBUE HA | 0 0
PACTUTENbHBIN U KUBOTHBIM MUP 07.05.2025
95 Oxpana npupoabl 1 0 0 12.05.2005
9% OCHOBHBIE TIPUHIHITBI YCTOHYNBOTO 1 0 0
Pa3BUTHS YEJIOBEUECTBA U MPUPOIBI 14.05.2025
PanronanbsHOE IPUPOIONIONB30BAHUE U
7 0 1 0 0
9 COXpaHeHHe OMOJIIOTNYECKOTr0 16.05.2025
pa3zHooOpasus 3eMiu
08 O606menue o Teme «I[IpoucxoxaeHue | 0 0
YEJIOBEKA — AHTPOIIOTEHE3) 19.05.2025
99 O6o00611eHne 10 TeMe «DKOJIOTHS — HayKa ! 0 0
0 B3aMMOOTHOILECHUAX OPraHU3MOBY 21.05.2025
100 O6061enne o Teme «OpraHu3Msl U ! 0 0
cpena oOuTaHUS» 23.05.2025
101 O6o6meHI/ie 1o TeMe «DKOJIOTHUS BUJIOB U ! 0 0
MOIYJISIIIHI 26.05.2025
102 O606menne o teme «buocdepa — : 0 0
r1106anbHast IKOCHUCTEMAY 28.05.2025
OBUIEE KOJIMYECTBO YACOB I1O0 102 6 75

[TPO'PAMME




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

* buonorus. buonornueckue cucTemMsl U PoLIECChl; yriayoiaeHHoe ooyuenue, 10
kiacc/ Tepemo A.B., [letpocosa P.A. O0miecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buosnorus. buonornueckue cuctemMsl U polecchl; yriayoaeHHoe o0yyenue, 11

kiacc/ TepemoB A.B., IletpocoBa P.A. O611ecTBO ¢ orpaHUYEHHON

otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Metoauueckoe nocobue k yueonuky B. b. 3axaposa, C. I'. MamonToBa, H. U.
Connna, E. T. 3axapoBou

«buonorus. Oburas 6uonorus. 10 kinacc. YriayOnéHHbBIN

ypoBenby / B. b. 3axapoB. — M. : Jlpoda, 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://www.yaklass.ru/

https://foxford.ru/

https://myschool.edu.ru/
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