


HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yueOHOMY mpeameTy "buomnorusa" (mamee - Owmosorus) Ha
ypOBHE cpenHero oodiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaeparabHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccutickoit deneparuny,
dI'OC COO, Konmenmuuu mnpernojaBaHusi ydeOHoro mpeamera «buonorus» u
OCHOBHBIX TIOJIO’KEHUH (peiepanbHOi paboueii mporpaMmbl BOCITUTAHHUS.

VYueOubiii npeamer «buonorus» yray6naéaHoro ypoBHs uzydeHus (10-11
KJIACChl) SIBJISICTCS OJHUM W3 KOMIIOHEHTOB MpEeIMETHOM 00siacTu «ECTeCTBEHHO-
HayuHble mpeameTsl». CormacHo mnonoxeHussM DPIOC COO mnpoduiibHbIE
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennmanmn  00ydeHUST Ha YpOBHE cpefaHero oOmiero oOpa3oBaHus U
MPU3BaHBl OOECIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIINMM, CpPEIHUM
o0muM, cperHuM podecCHOHaTLHBIM U BRICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 STUX Y4eOHBIX MPEJAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHNuEe 00pa30BaTEIbHBIX, BOCHUTATEIbHBIX M Pa3BUBAIOIIMX
3a7a4, CBA3AHHBIX C MpodopHeHTanrueld oO0ydalolmuXxcss U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM HAay4yHOTO 3HAHMsS, CBSI3aHHOTO C OHOJIOTHEH,
MEUIMHOM, SKOJIOTHEN, ICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHoMy mnpenmetry "buomorusa" maér mpeacrtaBiieHHE O
Helnu M 3ajadax M3ydeHusi yuyeOHoro mnpeamera «buonorus» Ha yriryOoi€HHOM
YpOBHE, OIpenemsieT 00s3aTenbHoe (MHBApUAHTHOE) MTPEIMETHOE COACPKAHHE, €T
CTPYKTYPUPOBAHHME IO Ppa3fenaM MW TeMaM, paclpelesieHHe M0 Kiaccam,
PEKOMEHIyeT TIOCJEOBAaTEIbHOCTh M3YyUEHUsI Y4eOHOro marepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€W, JIOTUKH Y4eOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEHl oOydaromuxcsi. B mporpamme mno Ouonoruu
peayiM30BaH MPUHLHUI NPEEMCTBEHHOCTH C HW3y4YEHHMEM OHOJIOTMM Ha YpOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Ojarojgapss 4eMy MOpOCMaTpUBaeTCs
HalpaBJICHHOCTh HA  MOCJIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OPUCHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUIEHUSA, TMPEACTaBICHU O 3J0pOBOM 00pa3ze >XKH3HU, Ha
BOCITUTAaHWE OEpeXHOT0 OTHOIIECHUS K OKpYXalomed NpupoaHou cpeme. B
nporpaMme Mo OMOJOTHMH TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro MpeaMera
«buonorusiy B peanuzanuu  TpedoBanuii DPI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM W NPEAMETHBIM pe3yJibTartaM OOy4YeHUsT U B
GbOpMHpPOBAaHUM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU  JIESITEILHOCTH
o0y4Jaronmxcsi MO0 OCBOCHHUIO COJEpX aHUs OHOJOTMYECKOro 00pa3oBaHUsl Ha
YpOBHE CpeAHero oouiero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpelHEro oOuiero oopazoBaHus
3aBepiIaeT Ouojormueckoe oOpa3oBaHHME B IIKOJE M OPUEHTUPOBAH Ha



pacuIMpeHre U yriryOJIeHHe 3HAaHUU O0OYYarolUMXCs O >KMBOW MPUPOJ]IE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHUH, SMOPHOJIOTUU U OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, S3BOIIOLUOHHOIO YYEHUS U IKOJIOTUH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha YriIyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOUIEMY MOJIYYSHHUIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpPraHM3alMsIX  CPETHETO
npodeccuonanbHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHHs COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TIOJYYCHHBIX TMPU HU3YYCHHUH  OOYyYaIOUUMUCS
COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX Pa3/Ie]IOB OMOJIOTMH HAa YPOBHE OCHOBHOTO
obmero o6pazoBanus, B 10-11 kimaccax »Tu 3HaHUS TOJIy4YarOT pa3BuUTHE. Tak,
pacuiupeHsl W yriayOJeHbl OWMOJIOTUYECKHME 3HAHUS O PACTCHHSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHHUS MTPUKIIATHOTO U IOMCKOBOTO
XapakTepa, KOTOPblE MOKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI ISl MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3mokHa Takke MHTErpaiusi OUOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJIYYEHHBIMH OOYYAIOIIMMUCS MPU HU3YyYEHUU
bu3MKH, XUMHH, Teorpaduu U MAaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMy mnpeamery "buonorusa" otpaxaet
CHUCTEMHO-YPOBHEBBI M JBOJIIOIMOHHBIA TMOAXOABl K H3YYCHHIO OHOJIOTHU.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHu3aliy, IBOJIIOIMU OPraHUYECKOIO MHpa Ha 3eMIle,
COXpaHEHUs OHoJOorM4Yeckoro paszHooOpasus miaHeTsl. Tak, B 10 kmacce
U3YyYaloTCsd OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OHOJOTWMH, SMOPHOJIOTUU U
OMOJIOTUM PA3BUTHUSI, TEHETUKU U CEJICKIMU, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOrMHY, aKTyalH3UPYIOTCS 3HAHMS OOydYaroIIMXCA MO OOTaHUKE, 300JIO0THH,
aHatromuu, (usmonoruu uenoBeka. B 11 kimacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHE, OCHOBBI IKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer  «buonorus» mpuszBaH  00eclEUUTh  OCBOCHHUE
oOyJaromuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, UACH, MPUHIUIIOB U TIPABHIL,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHUHM, MHOTOOOPa3sMH M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IOIyJIALINY,
OHMOLIEHO3a, SKOCUCTEMbI, O BBLAAIOIINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUH, MIPUKIIAIHBIX ACTEKTaX OMOJIOTHYeCKUX 3HaHui. J{is
pa3BUTUS M TOJJCpPXKaHUS HHTEpeca oOydarommxcs K OWONOrMH Hapsagy co
3HAYUTENbHBIM 00bEMOM TEOPETUUYECKOTO0 MaTepHala B COACPXKaHUH MPOTpaMMbl
o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS U Pa3BUTHUS
TOM WM WHOW o00siacTh OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B pEIlICHUE BAKHEHUIITUX OMOJIOTMUYECKUX U SKOJIOTUYECKUX TTPOOIeM.



[{enb n3yuenus yueOHoro npenmMera «buosorus» Ha yriryOJ€HHOM YpPOBHE —
OBJIaJiIcHUE  OOYyYaIOIUMUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pA3HOTO paHra W NPUOOpEeTEeHUE YMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHON o0nacTu
npo(heCCUOHATIBHON JAESTENbHOCTH, CBSI3aHHOM C Ouosiorued, Wiam K BbIOOPY
y4eOHOTO 3aBEACHUS JIJIs1 TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHUA.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayO0IE€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIeIYIOIINX 3aa4:

OCBOEHHE 00YYarOIIMMHCA CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHHUH, MHOTo00pa3HMM H OCOOEHHOCTAX OHOJOTMYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALKs, BUJ, OMOTeoIeHO3, Onocdepa); 0 BELAAIOMUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAHUAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOyYarouMxcs ¢ METOAAMM ITO3HAHUS JKUBOM INPUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKHX HayK (MOJIEKYJSIpHOW U
KJIETOYHOU OMOJIOTHH, SMOPHOJIOTHN U OMOJIOTHH Pa3BUTHS, TCHETUKH M CEJICKITUH,
OMOTEXHOJIOTMM M CHUHTETUYECKOW OWOJIOrMH, NaJICOHTOJOTHH, HKOJIOTUN);
METOJJaMU CAMOCTOATEIBHOTO IPOBEJECHUSI OMOJIOIMUECKUX WCCIEAOBAaHUNA B
naboparopurn W B Opupoje  (HaONIOAEHUE, W3MEpPEHHUE, OSKCIIEPUMEHT,
MOJIEIUPOBAHUE);

oBiaJicHUe OOY4YalOIIMMHUCA YMEHHUSIMU: CAMOCTOSITENIbHO  HAXOAHTbh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OMOJOIMYECKYI0 HH(POPMALUIO; MOJIb30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTMEN M CHUMBOJIMKOW; YCTAaHABIMBAaTh CBA3b MEXIY
pa3BUTHEM OHOJOTUM M  COLMAIBHO-)KOHOMUYECKUMH U  IKOJIOTHYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OILEHUBATH IOCIEJICTBUS CBOCU JAESITENBbHOCTU TIO
OTHOIIECHHIO K OKpYXarouleil NpupoJHOW cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBI0  OKpYXaloIMX JIoJel; OOOCHOBBIBaTh M  COOIIOAAThb  MEphl
npoUIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiIa MOBEACHUSA B MPUPOJIE U
oOecrnieueHns 6€30MacHOCTH COOCTBEHHOM KU3HEACSITEIPHOCTA B UpE3BbIYalHBIX
CUTyallusiX TMPUPOJHOTO W TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAyUHbIE OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BuTHE y 00y4arolUXCsl UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEM
B IIpOIlECCe 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTUH, pEIIAeMBIMH €10 MpobjieMaMu, METOJ0JIOTHEH
OMOJIOrMYECKOr0 UCCIIEI0BAaHUs, IPOBEACHUS SKCIIEPUMEHTAJIBHBIX UCCIIEOBaHU,
pelieHrss OMOJIOTMYECKUX 3a]ad, MOJCIUPOBAHMS OHOJIOTMYECKHX OOBEKTOB U
IIPOLIECCOB;



BOCIIUTAHUE Y 00YyYaIOlUXCsl [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPUPOJE B
IIEJIOM U K OTJICIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHHUE IKOJOTHUECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeH KyJIbTypbl TMOBEACHHS B MPHPOJE;
MHTETrPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrue  OOydYaroIMMHUCS  KOMIIETEHTHOCTH B PallMOHAIBLHOM
IPUPOJIOTIONB30BAaHUU (COOMIOZICHNE TMpaBWJI TOBEACHUS B TMPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(heprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXawomux JroAei (coOmogeHuss Mep npoduiiakTukd  3a00J7eBaHUMH,
obOecrieueHre 0E30MaCHOCTH >KU3HEACSITENIbBHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOAHOTO M TEXHOTCHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOrMYECKUX 3HAHU U YMEHUHN B TOBCEHEBHOM KU3HU;

CO3/IaHHE  YCIOBHM  JJI1  OCO3HAHHOIO  BbIOOpa  OOyYarOIIUMHUCA
VHIMBUTyaJIbHOMN o0OpazoBarenpHOI TPACKTOPUH, CIOCOOCTBYIOMIEH
nocJjieyronemMy mpodecCHOHaTbHOMY CaMOOIPEIECICHUIO, B COOTBETCTBUH C
WHMBUYaJIbHBIMU UHTEPECAMU U MOTPEOHOCTIMH PETHOHA.

OO1ee 4nca0 YacoB, OTBEICHHBIX HA U3y4eHHE OMOJIOTHUH Ha yriyOJeHHOM
YpOBHE cpeaHero oodiiero odpazoBanus, coctasisier 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hejienmo), B 11 kimacce — 102 yaca (3 gaca B HeJero).

OT60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHSI OMOJIOTHH
OCYIIECTBIISIETCA ¢ YYETOM cHenu@UKU ero CoJep KaHus W HAMpaBJIEHHOCTH Ha
NpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHWs B  OpraHU3alUsAX  CPEIHEro
po(heCCHOHATLHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TPOBEJICHUE JTA0OPATOPHBIX M TpakTUUYecKux padot. Takxke ydactue
00y4aromuxcsi B BBHITIOJHEHUN MPOCKTHBIX U yu4eOHO-MCCIEN0BATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMpEIENACTCSs Y4YUTelleM Ha OCHOBE HUMEIOUIUXCS
MaTepHAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUM.



COJEPXAHUE OBYYEHUA

10 KJIACC

CopepkaHrue MpoOrpaMMbl, BBIIEIEHHOE KYpCU80M, HE BXOIUT B MPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpeMeHHas OuoJiorusi — KoMIuieKcHasi Hayka. KpaTkast uctopust pa3BuTHs
Ouonoruu.  buonormyeckue HaAyKM M HM3y4yaeMble UMHU  MOPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE KW TMOUCKOBBIE HAY4YHBIC WCCICIOBAaHHUS B
OHOJI0rUn.

3HaueHue OMOJIOTUM B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYyYHOU
kaptuHbl Mmupa. IIpodeccun, cszanHbie ¢ Ouonoruen. 3HayeHUE OUOJIOTHH B
MPAKTUYECKOM JIESITEIBbHOCTH YEJIOBEKA: MEIULHMHE, CEJIbCKOM  XO3SICTBE,
MIPOMBILIJIEHHOCTH, OXPAaHE MIPUPOBL.

JdemoncTpanumn

[Toptpetsl: Apuctorensb, Teodpacrt, K. Jlunneit, K. b. Jlamapk, Y. JlapBuH,
VY. I'apsen, I'. Mennens, B. . Bepuaackui, W. I1. [1aBnos, . 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yotcon, ®@. Kpuk, /1. K. bemnses.

Tabmumel u cxembl: «CBsI3b OMONOTHHM C APYTMMU HaykaMm», «Cucrtema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cuCTEMbI U X U3YYEHHUE

JKuBble cuCTEMBbl Kak mOpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, MJUCKPETHOCTb M ILEJIOCTHOCTD,
CJIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3alus,
CaMOBOCIIPOU3BEICHUE, PA3IPa)KUMOCTh, ”3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluu KUBBIX CHUCTEM: MOJICKYJISAPHBIA, KIJIETOYHBIH,
TKAHEBBIM, OPTaHU3MEHHBIM, MOMYJISILIUOHHO-BUI0BOM, AKOCHCTEMHBIN
(Ouoreonienotuueckuii), oOuochepusid. Ilpomeccrl, Tpoucxoasiye B KUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKH >KUBOTO. JKW3HB Kak ¢opma CyIICCTBOBAHUS
Marepud. Hayku, n3ydaroiine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AIUU.

N3yueHne KuUBBIX cUCTeM. Meroasl Ouosiorndeckor Hayku. HaOmronenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [lonsarue o 3aBucumMon u
HE3aBUCUMOM mniepeMeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. Hynesas runoresa. [lonstue BbIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosornueckux mgaHHbBIX. OIl€HKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbraroB. [IpUyunMHBI HMCKaXXEHUST PE3YyIbTATOB »JKcnepuMmeHTta. llonsatue
CTaTUCTHYECKOTO TECTA.

JdemoncTpanumn



Tabmuelt um cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeuecKkoro opranuzmay, «buoreonenos», «buocdepa», «Meroabl
W3YUYECHHUS )KUBOU IIPUPOJIBI».

O6opynoBanue: 1a00paTopHOE 00OPYAOBAHUE MIJIsl TPOBEACHUS HAOIIOCHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnosnp3oBaHuE pa3IUYHBIX METOJOB IPHU
V3YUYEHHH KUBBIX CHCTEM.

Tema 3. buoJsiorus KJIeTKH

Knetka — cTpykTypHO-QyHKIMOHANbHAs eauHUIA >kuBoro. Mcropus
oTkpbITHs KineTku. Pabotsl P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiigen, P. BupxoB). OCHOBHBIE IOJIOKEHUS COBPEMEHHOM KIIETOYHOU
TEOPUHU.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIUS,
xpomatorpadus, saeKkTpodope3, METoI MEUEHBIX aToMOB, AU(epeHnnaIbHOe
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @urkcuposanuvix
Kaemox. DIEKTPpOHHass MUKpockonus. Kongokanvrnas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JdeMoHcTpauuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIsann, M. lllnelnen, P. Bupxos, K. M.
bap.

Tabmuipl 1 cxembl: «CBETOBOII MUKPOCKOID», «NEKTPOHHBIH MHUKPOCKOID,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTUI.

OOopynoBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIIpENnapaTrsl PacTUTENbHbIX,
KUBOTHBIX U OaKTepUaTbHBIX KIETOK.

IIpakTnueckass padora «l3ydyeHue METOAOB KJIETOYHOM OHMOJOTUH
(xpomatorpadus, aiekTpodope3, audpdepeHIHaATbPHOE EeHTPUGYTHPOBaHUE,
[TLIP)».

Tema 4. Xumudeckass OpraHu3anms KJIETKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEArcHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOPEryysiiuu. MuHepanbHble BEUIECTBA KJIETKH, UX OUOJIOrHYecKas
poJib. POJib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannyeckre BellecTBa KIETKH. buomornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oenka, MHenTHAHAas CBsI3b. BTopuuHas, TpeTUuyHas, 4YEeTBEpPTUYHAs
cTtpyktypsl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukamuss Oenkos.
buonoruueckue ¢pyHkimu 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapuapl, IUCaXapUIbl, OJIUTOCAXapUAbl U OJIHCAXAPUIBI.
OOmmii TUTaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIIMM yrIeBOIOB.

Jlununpl. ['uapodunnbHO-rHApOG0OHBIE cBOMCTBa. Kitaccudukaiys TUIUI0B.
Tpurmuuepunbl, QocPoaunuasl, BOCKH, cTepounbl. buonoruueckue ¢QyHKIUU
aunuioB. OO1Me cBOKWCTBa OMOJOTHIECKIX MEMOpPaH — TEKY4eCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxneunoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctd. [IpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. MectoHaxoxaeHue u ouonorndeckue Gpynkuuu JIHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue ¢pynkiun AT®. BoccraHOBIEHHBIE TEPEHOCYUKHU, UX (PYHKITUH B
Kietke. [pyeue wykneozuompugocgpamer (HT®P). Cexsenupoanue J[HK.
Memoowl cenomuxu, mpancKpunmoMuKuy, npomeoMuKHu.

CtpykTypHas Ouoyiorusi: OMOXUMHUYECKHE U OMO(DHU3UIECKUE UCCIIECIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OWOMONeKyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti 6UOMONEKYN U ux Komniekcos. KomnvromepHwiii ouzaun u
OpeanHuyecKull CuHme3s OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdeMoHcTpauuu

[Toptpetsr: JI. Ilomunr, [dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. IIpy3unep.

Huarpammel:  «PacripeneneHue XUMHUYECKHMX JJIEMEHTOB B HEXKHBOU
npupoe», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuupr u cxembl: «llepuogudeckas TaOaUIla XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI», «BelectBa B coctaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJEKYJb», «CTpoeHUuE MOJIEKYI
yriieBooBy», «CTpoeHne MOJeKyn JHUOUAOBY», «HyKIeMHOBbIE KHUCIOTBDY,
«Ctpoenne Monekyibl ATO».

O6opynoBaHue: XUMHAYECKAsI OCY1a U 000PYTI0BaHHUE.

JlabopaTtopHas pa6ora «OOHapyXeHHE OCTKOB C TTOMOIIBI0 KAaYeCTBEHHBIX
peakuuii».

JlabopaTtopnass  pabora  «lMccimemoBaHWe ~— HYKIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue U QyHKUMHU KICTKH

Tumel KIETOK: 3yKapuoTHYeCcKas W Mpokapuotrnyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUs KIETKH.



Crpoenue npokapuoTHueckou kineTku. Kinerounas crenka 6aktepuil 1 apxe.
OcoOeHHOCTH CTPOEHUs] TeTepoTpOPHON U aBTOTPOPHON MPOKAPUOTHUECKHUX
KJIETOK. MECTO 1 poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHUPOBAHHE AYKapUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (razmanemma).  CTpykTypa IJIa3MaTHUYeCKOU
MeMOpaHnbl. TpaHCHOPT BELIECTB 4epe3 IUIa3MaTHUeCKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3usa, obneruéunas audQys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuid-
KaJIMEBOI0 Hacoca. DHJOIMTO3: MUHOLMTO3, (parormuro3. Dk3o1uTo3. Kietounas
crenka. CTpykTypa v (PyHKIIUU KJIETOYHON CTEHKU pacTeHUH, rpruoOoB.

[uromnasma. [{uro3omns. [utockenet. JIBuxkenne nuroriazMbl. OpraHouIbl
kjeTkr. OTHOMEeMOpaHHbIE OPraHOMIbI KIETKH: 3HA0IIa3Marnueckas cetb (I11C),
anmapaT [onpIku, IM30COMBI, HUX CTpoeHHe H (QyHKIMH. B3aumocBs3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KIEeTKU. CTpoeHue TIpaHyJIsIpHOTO PETHUKYIyMa.
Mexanusm nanpasnenus denxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OeyikoB. CHUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mankwii  (arpaHyfsipHBIA) — 3HIOIUIA3MATHYECKUN
peruxkynyMm. CekperopHas Qpynkuus amnmapata ['onbmxu. Moougurkayus b6enkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEIIECTB B KiieTKe. Bakyosu pacTuTenbHbIX KiaeTok. Kietounslit cok. Typrop.

[loyaBTOHOMHBIE ~ OpPraHOMJIbI  KIJIETKH:  MHUTOXOHJPUHM,  IUJIACTHJIbI.
Ipoucxoacoenue mumoxonopuii u nracmuo. Cumoduoecenes (K.C. Mepescrkosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIUA MUTOXOHApWUN W TuiacTuia. llepBudHble,
BTOPHUYHBIE U CJIIOKHBIE MIIACTUIBI POTOCUHTE3UPYIOLIUX IYKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BHICIIUX PACTEHU.

HemeMmOpannbie opranHousl kiaeTku CTpoeHue u GyHKIIUH HEMEMOpaHHBIX
OpraHoOUIOB KJIETKH. Pu6ocompr. IIpomesxcymounvie Quramenmol.
MukpodunaMeHTsl. Axkmunogvle Muxpogunamenmol. MpblIIICUHbIE  KIIETKU.
AKmuHo8ble KOMHOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyOouku. KieTouHbrit
neHtp. CrTpoeHHe U JBWKEHHE JKTYTUKOB M pPeCcHUYEeK. MUKpOTpyOOUuKH
nuToriasMel.  Llentpuons. benku, accoyuupoganmvie ¢ MuKpo@uiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

Anpo. O6onouka siapa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacOIOKEHUE
XpoMocoM B HHTepha3sHOM siape. Idyxpomamuu u 2eemepoxpomamuH. bemku
XpOMaTWHa — THUCTOHBI. Jlumamuxa s0epHou 00010YKU 6 Mmumose. SOepHblil
MPaucnopm.

Krnerounsie BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoncTpanumn



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

Tabmumet 1 cxembl: «CTpoeHHE JYKApUOTUYECKON KIeTKn», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHHe MPOKAPUOTUYECKON KIIETKN.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepruaIbHBIX KIETOK.

Jlabopatopnas padora «/3ydueHue CTpPOEHHS KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTnueckasi padora «l3ydeHrne CBOMCTB KJICTOYHON MEMOpaHbD.

JlaGopaTopnass padora «lccinepoBaHue masmoiid3a W JAEIUIa3MOJu3a B
PACTUTENIBHBIX KIETKAX».

IIpakTnueckas  padora  «/3ydyeHwe  ABMKEHUS  LUTOILIA3Mbl B
PACTUTENIBHBIX KIETKAX».

Tema 6. O0OMeH BelecTB M NPeBpPAaLleHNE JHEPTHH B KJIETKe

AcCUMMITALINAS U TUCCUMMWISIIIUS — JIBE€ CTOPOHBI MeTaboimu3Ma. Tumnsl ooMeHa
BCIIECTB: aBTOTPOGHBIN W TEeTEPOTPO(PHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mporeccax. JHepreTuueckoe oOecredeHne KieTku: mpespamieHue ATO B
oOMeHHbIX Tporeccax. DepMEeHTATUBHBIA XapakTep peakiuil KIETOYHOIO
Merabonu3ma. DepMEHTBhl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otianuns pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. beiku-
aKTUBATOPhl M OEIKU-WHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaxIuii OT pa3IuIHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BelEeCTB B KieTke. DorocuHTes.
AnokcueenHvlll U oKcueeHHbld omocunmes y oaxkmepuu. Ceemocobuparowue
nUSMeHmbl U NUCMEHMbl PeakyuoHHo20 yeumpa. Pomb XJIOPOILUIACTOB B MPOLECCE
¢dorocunteza. CBetoBas u TeMHOBast ¢azbl. @Pomoovixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHue pasznuuHbix (paxkTopoB
Ha CKOpOCTh (hoTocuHTE3a. 3HaUeHHEe (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuuupyromue OaKTepuH, Kele300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OposkeHHMS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspobHbIe OpraHU3MBbl. Orarbl SHEPreTUYECKOro oOMeHa.
[ToarotoButenbHbIN 3Tan. [ THKOINU3 — OECKUCTOPOIHOE PACIICIICHUE TIIFOKO3bI.

buosornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHUe. Pojib MUTOXOHApHIL B
npoleccax ouonornyeckoro okucienus. [uknmnueckue peakiuu. OKUCIUTENBHOE
bocpopunupoBanue. Inepeus membpannozo epaouenma npomonos. Cunmes AT®D:



paboma npomounrnou ATD-cunmaswl. TlpeumyinecTBa a’poOHOro MyTH OOMEHa
BEIIECTB Nepe aHadpoOHbIM. D (HEKTUBHOCTH YJHEPreTUUECKOTO OOMEHA.

JdemoncTpanumn

[Toptpetsr: k. IIpuctinu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Onrenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHIECKU 0OMen», «brnocuaTe3
oenka», «Ctpoenue GpepMeHTa», « XeMOCHHTES.

OOopynoBaHHE: CBETOBOII MHKPOCKOI, 00OpYIOBAHHE JJII IMPHUTOTOBIICHHS
MIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopnass padora «lI3ydyeHue  KATAIMTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha TPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopaTopnas pabora «l3yuenne ¢GepMEHTATUBHOTO paCIICIUICHHS
NEPOKCHUA BOJIOPOAA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopnasi padora «CpaBHeHue 1porieccoB (OTOCHHTE3a U
XEMOCUHTE3a.

JlaGopaTopHnasi padora «CpaBHEeHUE MTPOIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHasi HH(popMalus ¥ peajin3anus e€¢ B KiIeTKe

Peakunn mMatpudHoro cuHres3a. [IpyHIMI KOMIUIEMEHTAPHOCTU B PEAKLIMIX
MaTpPUYHOIO CUHTe3a. Peanuszanus HacneAcTBeHHON MHGopManuu. [ eHeTnyeckuii
KOJl, ero cBoWcTBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. IIpunuumms
TPAHCKPUIIMU: KOMIJIEMEHTAPHOCTh, AHTUIAPAIIENIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue Tpancnopteix PHK B 6nocunrese Genka.
VYcnoust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
onocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalnus reHoma y
MPOKApUOT U 3YKapuOT. Peryisinus akTMBHOCTM T€HOB y NpoKapuoT. ['mmoresa
onepoHa (®. XKaxo0, XK. Mano). Moaexynapuvie mexanusmovl 3KCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynsius 0OMEHHbBIX
IIPOLIECCOB B KileTKe. KileTouHbIi romeocTas.

Bupycsl — HekiieTounble (hOpMBI KU3HU M 00NUraTHbIe napasuTthl. CTpoeHue
MIPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasd.

BupycHbie 3a0oneBanus yenoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHbie ¥ MEAUIIMHCKHE TPOOIIEMBI.

buoungpopmamura: unmeepayua u anaruz 6onvuiux maccugos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvle pynkyuu 6enxos. Cnocobvl 00cmagKu 1eKapcms.



JdeMoHcTpauuu

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

Tabmuubr u cxemsl: «buocunres 6enkay, «I eHernyeckuii Koa», «Bupyce,
«bakrepuodarmy.

IIpakTnueckas padora «Co31aHue MOJIEIIH BUPYCA».

Tema 8. ZKu3HeHHbI HUKJ KJICTKHU

Knetounsii mwkm, ero mnepuoasl u perymsinus. WMatepdaza m murtos.
Oco0eHHOCTH TPOLIECCOB, MpOTEKaromux B HHTepdaze. [1oAroToBka KIETKH K
nenenuto.  I[lpecuHTeTndyeckuii  (MMOCTMUTOTHYECKUM),  CUHTETHYECKHUH WU
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanwms. IIpunnunsr pernmumkanum JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIECIBHOCTD.
Mexanusm pernkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Temnomepsl u

TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTUIl. JIUTJIOWAHBIA W
rariouaHblid  HaboOpsl  XpoMocoM. ['oMonorumunbie  xpoMocombl.  [lonoBbie
XPOMOCOMBI.

Jlenenue kiaeTku — MuTo3. CTaJ Ml MATO3a U IPOUCXOSIINE B HUX MTPOIICCCHI.
Tunel MmuTo3a. KapnokuHes u nutoknHe3. bruonoruueckoe 3Ha4eHNEe MUTO3A.

Perymsiiuss MUTOTHYECKOTO NHKJIA KIeTKH. [IporpamMMupyemasi KiieTOYHas
rubenp — anonTo3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHAbHAs TEHOMUKA. Mexanusmuol
npoaugepayuu, oup@epenyuposxku, cmapenus u euberu xiemox. «l{ugposas
KlemKa» — buoungopmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpauuu

Tabmuubl u cxembl: «KWU3HEHHBI UK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Permmkamus [JHK.

O6opynoBaHHe: CBETOBOM MUKPOCKOII, MUKpOTpenaparthl: «MUTO3 B KJIETKax
KOPEIITKa JTyKay.

JlaGopaTopnass  pab6ora  «l3ydueHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGopaTopHas padora «HaOmoneHrne MUTO3a B KIIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOTIpEraparax)y.

Tema 9. Ctpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pazHooOpasue OpTaHU3MOB. OnHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoO0eHHOCTH CTPOCHUS U )KU3HEACITSILHOCTH OJHOKIIETOUHBIX OPTaHU3MOB.
baktepuu, apxeu, OJTHOKICTOYHBIC TPHOBI, OJHOKJICTOYHBIE BOJOPOCIH, APYTHE
pOoTUCTHI. KoTOHMamsHBIE OpraHN3MBI.



B3anmocCBsA3p 4YacTell MHOTOKJIETOYHOrO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opraoB. OpranusMm Kak eauHoe nenoe. ['omeocras.

Tkann pacreHuid. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTeibHasl,
MOKPOBHAs, MPOBOJAIIAs, OCHOBHAas, MexaHuWdyeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA 1 pacoNiOKEHUs TKAaHEH B opraHax pacTeHUH.

TkaHW XKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEINAIIBbHAS,
COEMHUTENIbHASA, MbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpOCHHs, (YHKIUN U
PACIIOJNIOKEHMS TKAHEN B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE M T'€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl H
CHUCTEMBI OPTaHOB )KMBOTHBIX U YenoBeKa. DyHKIIMHM OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneThl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHI ckeneT. CTtpoeHue u
THIBI COCIMHEHUS KOCTEM.

JIBr>keHMEe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OouIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHUM:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllevHas cuctema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. llormomieHue BOIBI, YIVIEKHCIOIO raza H
MUHEPAJIbHBIX BELIECTB pacTeHUsAMU. lIuTaHne >kMBOTHBIX. BHyTpHumnosiocTHOE U
BHYTPUKJIETOYHOE NUIIEBApeHUE. [IMTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOIO TpakTa. IlnmeBapurenbHble kenme3sl. [InmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pacteHuid. JIpixanue >xuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTku. KoxkHoe apixanue. JlpixaTtenbHas IOBEPXHOCTb.
XKabepuoe u néroynoe npixanue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUs JIETKUX MO3BOHOYHBIX KWBOTHBIX.
JpixarenbHasi chCTEMa YelOBeKa. MeXaHW3M BEHTWIALMU JIETKUX Y NOTUL H
MieKkonuTaromux. Perymsius apixanus. JprxatenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ Oprassl.
KpoBeHocHasi cucTemMa TO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpalieHus. DBOJIOIMOHHbBIC
YCIIOXKHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBbI TTO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepana v e€ peryisauus.

Beinenenne y opranusmoB. Beinenenue y pacreHuid. Beigenenwne y
*KUBOTHBIX. CokpaTuTenbHble Bakyonu. Oprasbl BelaelieHus. DOuibTpanus,
CeKpelurs U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl pa0OThl OPraHOB BbIIEICHUS.
CB$13b MOJOCTH TEJIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yeinoBeka. [Touku. CtpoeHue U QpyHKIIMOHMpPOBAHUE
Hedpona. OOpa3zoBaHHEe MOYH Y YEIOBEKA.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UHUCTHI MNPOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpeacTBa macCUBHOM M XUMAYECKOW 3aUThl. DUTOHIUIBI.

3amuTa 'y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOWU3BOJHBIE.
3ammTa opranu3zMa ot Oone3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPAJIbHBI HUMMYHUTET. BpOXIEHHBIA M MPHOOPETEHHBINA CHeHUPUIESCKHI
UMMYyHUTET. Teopus KIOHaIbHO-celeKTuBHOro ummyHutera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocnianurtenbHble OTBETHl OpraHu3MoB. Posib BpokIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUIA.

Paznpaxumocte u perymsauus y  OpraHu3moB. Pasznpaxumocts y
OJHOKJIETOYHBIX OPTaHU3MOB. Takcucel. Pa3ipa)kuMoCTh U peryssiums y paCTCHUN.
PocTtoBblie BemecTBa U UX 3HAUCHUE.

HepBhas cucremMa u pediekTopHas peryisiuus y S>KUBOTHBIX. HepBHas
cucTeMa U €€ OTIeNbl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexropHas ayra. be3ycinoBHbie U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsiuvs U 3HAOKPUHHAs CUCTEMAa JKUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CUCTEMBI M HX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBsI3p HEpBHOM W SHIOKPUHHOM cucteMm. [umotamamo-runodusapHas
cucrema.

JdeMoHcTpauuu

[Toprper: U. I1. [1aBnos.

Tabmumel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopocin», «bakrepum», «lIpocrelimmey», «Opranbl IBETKOBBIX PACTCHHID,
«CuctemMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembny, «CTpoeHue cTeOIsy,
«CTpoeHre JNHCTOBOM IUTACTHHKWY, «TkaHW >XKUBOTHBIX», «CKEJEeT 4YelOBEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHOcHas cucrema», «JlpIxarenbHas
CUCTEMAY, «HepBHass  cucremay, «Koxay, «MplleyHass ~ CHCTEMay,
«BpraenurenbHas cucteMa», «IOHIOKpUHHAs cucremay, «CTpOoeHUE MBIIIIbDY,
«Mmmynurer»,  «KumeuyHomonoctHele»y, «CxeMa  NHUTaHUS  PaCTEHUW»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE THIPBDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee CTpOeHHE 0KJIeBOro 4epns», «HepBHas
cuctemMa poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbelkatomuxcsa»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBekay», «Pediexcy.



O6opynoBaHuEe: CBETOBOM MHUKPOCKOIN, MHKpOIpenapaThl OJHOKIECTOUYHBIX
OpraHu3MOB, MHUKpOIpenapaTtbl TKaHEH, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIUN
HACEKOMBIX, UTJIOKOXKUX, *KUBBIC IK3EMIUISIPbl KOMHATHBIX pacTEeHUM, repbdapuu
pacTeHHMil pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opynoBaHue AJIsl AEMOHCTPALMK TOYBEHHOTO M BO3IYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaia u OeJIKoB Mo IeicTBUEM (epMEeHTOB, 000pya0BaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUM, MOJIEIIM T'OJIOBHOTO MO3Tra Pa3JINYHbIX )KUBOTHBIX.

JlabGoparopHasi pabora «/3ydyeHre TKaHEH pacTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel )KUBOTHBIXY.

JlabopaTtopHas padora «/3yyeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazMHOKeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHW3MOB: Oecriosnoe (BKJIIOuYas BETreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUSA:  TOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaIys, KIOHUPOBAHUE.

[lonoBoe pa3zmHokeHue. [lonoBbie KieTkH, wiau rametsl. Meito3. Craauun
Meiio3a. [ToBenenne xpomocoMm B Meio3e. Kpoccrunrosep. bruonorndeckuii CMbICI
Melo3a W TOJIOBOro Iporecca. Meio3 M €ro MecTo B JKU3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponpieBoe passurue. ['amerorenes y »KuBOoTHbIX. 110510BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorenes. CtpoeHue
MTOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAILHOE pPa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00HA U3 21ABHBIX NPODIIEM IMOPUOTOCULL.
Konyenyuss mopgocenos u mooenu mopgoeenesza. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  npoOieHus.
Jemepmunuposannoe u HedepmuHuposanrnoe Opobaenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH NApOOJICHHUS] MIICKOMHUTAIOMINX. 3apOJBIIIEBbIE JUCTKU
(racTpymsitius). 3aKiajKa OpraHOB U TKaHEH U3 3apOJIbIIIEBBIX JUCTKOB. B3anMHoe
BIIUSIHME YacTeil pa3BUBAIONIIETOCS 3apojbliia (SMOpPUOHANIbHAS WMHIYKIIHS).
3aknajka IUIAaHA CTPOEGHMSI JKMBOTHOIO KaK pPe3yJibTaT HEepapXUUYECKHX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 53MOpHUOHANIBHOE pa3BUTUE Pa3IMYHBIX
(baKkTOpOB OKpY:KarolIel cpeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbIM nepuoa. IlpsMoe wu
Henpsimoe pas3BuTue. PaszButue ¢ wmetamopdo3oMm y OECHO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. bHOJOrHyeckoe 3HA4Y€HHE NPSIMOr0 W HENPSMOIo



pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
PEryJIIKN POCTa KUBOTHBIX U yenoBeka. CTaiuy MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue u CMepTh Kak
OHMOJIOTUYECKUE MTPOLIECCHI.

PasmHoxeHne u pasButue pacteHuid. ['amerodutr m cmopodur. Meiio3 B
KU3HEHHOM IuKIe pacTeHud. (OOpa3zoBaHMe CHOp B Ipolecce Menosa.
['amerorene3 y pacteHud. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOliHOE OIUTOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHn3MBbl PETYISALUA OHTOIEHE3A Y PACTEHUM U JKUBOTHBIX.

JdemoncTpanumn

[Toprpetsr: C. I'. HaBamun, X. [IInemasn.

Tabmuubr u cxembl: «BereraruBHoe pasMHOkeHHE», «Tumbl Oecrosoro
pa3MHOXEHUD», «Pa3zMHOXKEHHE XJIAMHJOMOHANb», «Pa3MHOMKEHHE SBIIICHBD»,
«Pa3zmHOkeHue runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CtpoeHue
SIMIEKIIETKH U crepMaro3oujia», «OCHOBHBIE CTaguu OHTOreHezayn, «lIpsmoe u
HenpsiMOe pa3BuTtue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymku», «JIBOMHOE OIJIOAOTBOPEHHE Y IBETKOBBIX PACTEHUI,
«CTpoeHue CeMsiH OJHOJOJIBHBIX U JBYIOJIBHBIX PACTEHUN», «KU3HEHHBIA ITUKII
MOPCKOW KamycTbl», « JKU3HEHHBIN HUKI MXa», « KU3HEHHBIN TUKJI NaIOPOTHUKAY,
«KW3HEHHBIN UK COCHBD).

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SULEKIETOK H
CIIEpPMATO30UI0B, MOJENb «L[MKII pa3BUTHS JIATYIIKIA.

JlaGopaTopHasi padora «/3yueHne cTpoeHus MOJOBBIX KJIETOK HA TOTOBBIX
MUKpPOTIpenapaTaxy.

IlpakTuueckass padora «BbIABICHUE MNPU3HAKOB CXOJICTBA 3apPOBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHEe OpraHoB pPa3MHOXKEHHUS BBICIINAX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH W HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIIGHUSI U PA3BUTHS TEHETUKU Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®puza, T. Moprana. Poib 0T€UECTBEHHBIX YUYEHBIX B PA3BUTUU T'€HETHUKHU.
Pa6oter H. K. KonerioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®unmumaenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIC TE€HbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBI M PELIECCUBHBIN
pPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUS, TUOPHUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoncTpanumn

[Toptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. H.
BaBunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeTobI TeHETUKIY, «CXEeMBbI CKPEIITUBAHUS.

JlabopaTopuass padora «/lpo3odmna Kak OOBEKT TE€HETHYECKHUX

VICCIIEIOBAaHUI».
Tema 12. 3aKk0HOMEpPHOCTH HACJIEACTBEHHOCTH
Mounorubpuanoe ckpemuBanue. llepBbiii 3akoH Menaens — 3aKoH

enrnHoo0pa3us THOPUIOB nepBoro nokoaeHus. [Ipasuno nomuHupoBanus. Bropoit
3aKOH MeHnaens — 3aKOH pacllIeIUIeHUs NPHU3HAaKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpELMBaHus. [ uI1oTe3a 4YncToThl raMerT.

AHanmuzupyonee ckpemyBasue. 1IpoMeXyTOUHBI XapakTep HaclleJOBaHU.
Pacmierienne npu3HaKkoB NPpY HETIOJHOM JOMUHUPOBAHUM.

Jurubpunnoe ckpemuBanue. Tpetuii 3akoH MeHens — 3aK0OH He3aBUCUMOTO
HaclleOBaHUsl ~ Mpu3HakoB.  Lluromornueckue  OCHOBBI  JUTHOPUIHOIO
CKpELIUBaHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Padotsl T. Moprana. CuennieHHoe
HACJIECOBAHUE T'€HOB, HAPYILIECHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXAHU3M ONPEIEICHUS 10Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TeTeporaMmeTHslid moj. ['eHermdeckas
CTPYKTypa MOJIOBBIX XpoMOCOM. HacnenoBaHne Npru3HakoB, CLEIVIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECHCTBUE
resa. MHOXECTBEHHBI ajulenu3M. B3anMMOJEHCTBHE HEAUIECIBHBIX TI'E€HOB.
Kommementaprocts. Onucras. [onmmmepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a
TakkKe (PU3NOIIOTUYECKUX TMPOILIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIHA.
['eHeTHyecKkre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Mapa3uT» U «XO35IMH — MHKpOOMOM». ['éHeTndyeckue acmeKTbl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON MH(POPMAIIMU B OKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemoncTpanumn

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

Tabmuiel u cxemsl: «IlepBblit U BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpens», «AHanusupyroulee cCKpeumuBaHue», «HemomHoe nomuHHpoBaHUE,
«CHemeHHoe Haclel0BaHUE IMPU3HAKOB y Japo3odpuibl», «l'eHernka momnay,



«Kapuotun 4enoBeka», «Kapuotun gpozodumib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN aJlIeIu3M», «B3auMoaeiCTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM  3aKOHOB  €IMHO0Opa3us
ruOpUJIOB TIEPBOTO TOKOJICHMSI W PAacIlICIUICHUs MPU3HAKOB, MOJENb s
JEMOHCTpPAllUM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJECNb IS
JEMOHCTPAllUM CLEIUICHHOTO HACJIENOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MuKpormnpenapar: «/[pozodumnay.

IIpakTuyeckasa padora «M3yueHue pe3ylnbTaTOB MOHOTHOPUIHOTO
CKpEUIUBaHUA Y AP030(UITBD».

IIpakTnueckas  paGora  «l3yyeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(HIIBD).

Tema 13. 3aKk0HOMEPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotMna u cpeAsl Opu  GpopMuUpOBaHUM (PeHOTHHA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIECTBEHHASI.

Monudukarnronnass u3MeHYMBOCTh. Ponb  cpenpl B hopmupoBaHUH
Mou(pUKAIIMOHHOW M3MeH4YnBocTH. Hopma peakumu mpusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoauduKanmoHHON
U3MEHYUBOCTH.

['eHOTUIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTIMYECKOM M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTuBHasT M3MEHYMBOCTH. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POIh KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpejiesiax OJTHOTO BU/IA.

MyTainmoHHass W3MEHYMBOCTh. BHabl MyTaluil: TEHHBIC, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYUUMPOBaHHbIE MyTaluu. SnepHele U
HUTOIIa3MaTHYeckrue MyTanuu. COMaTUYECKUE U MOJO0Bble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl HW HX BIHWSHUE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TOMOJIOTMYECKHX pPsIOB B
HaciencTBeHHoW u3MeHunBocty (H.W. BaBunoB). BHesnepHas M3MEHYMBOCTh U
HACJIEICTBEHHOCT.

Onucenemuxa U O9NUSEHOMUKA, pOJb dNUSEHeMUYecKux @axkmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdemoncTpanumn

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buabsl usmMeHunBocTH», «MoaudukanuoHHas
U3MEHYUBOCTDHY, «KombOunaTtuBHas U3MEHYUBOCTDHY, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00JeBaHUs YeI0oBeKa», « Buabl MmyTaruii.



O6opynoBaHue: >KMBbIe W TepOapHbIe AK3EMIUIIPbl KOMHATHBIX PaCTCHHI,
pucyHkH (poTtorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHINBOCTH.

JlabopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIIMOHHOW HM3MEHUYMBOCTH. IlocTpoeHme BapHallMOHHOTO psga U
BapUALMOHHON KPUBOW».

IIpakTuyeckass padora «Mytaruu y aApo3oduisl  (HA  TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eHeTuKa Yei0OBeKa

Kapuorun denoBeka. MexayHapoaHas IporpamMMa HCCIEIOBaHUS T'€HOMa
YyejaoBeKa.  MeToabl  M3YYEHHMSI TEHETUKM  YEJOBEKa: T'E€HEAIOTHYECKHM,
OJIM3HEIOBBIM, IIMTOr€HETUYECKU, MOMYJISILIUOHHO-CTAaTUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE OIIPEJECIICHNE FEHOTHIIA:
MMOJJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTHUIIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[11{P-ananu3a. HacneacTBeHHbIC 3a00JIeBaHUS YelIOBEKA. | €HHbIE U XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HW ¢ HACEACTBEHHOW IMPEeapacioiioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00yieBaHUN 4YenoBeKa. MeauKo-reHeTHYecKoe KOHCYJIbTHpoBaHue. CTBOJIOBbBIE
KJIETKH. [TOHSATHE «TE€HETHYECKOro rpy3a». DTUUECKUE ACTIEKThl UCCIIECIOBAaHUM B
00J1acTH pelaKTUPOBAHUS '€HOMA U CTBOJIOBBIX KJIETOK.

['eHeTnyeckue (hakTOpbl TOBBIIICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bu3HYeCKOMY M XUMHUYECKOMY 3arpsi3HCHUIO OKpY’Karomiei cpenl. [ eHeTrnueckas
MPEIPACTIONIOKECHHOCTD YETIOBEKA K MAaTOJIOTUSIM.

JdeMoHcTpauuu

Tabmuiel 1 cxembl: «KapuoTum yenoBekay, «MeToJbl U3y4eHUs] TeHETUKH
yeJoBeKay, «I'eHeTnueckue 3a00J1eBaHUs YETOBEKa.

IIpakTnyeckas padora «CocTaBieHUE U aHATU3 POJIOCIOBHOW».

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanuss W CeleKuus. 3apoKJACHUE CEJEKIMM U JIOMECTHUKAIIMH.
VYuenne H. WM. BaBumoBa o IleHTpax mnOpouUCXOXKACHUS U MHOTo00Opa3us
KYJbTYPHBIX pacTeHuil. Poiib cenekuuu B CO3aHUU COPTOB PACTCHUM M TOPOJ
#*UBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacjaeACTBeHHOM wu3MeHuuBoctu H. WM. BaBwioBa, ero 3HadeHue s
CEeJICKIITMOHHOM paboThI.

MeTtonpl ceneknMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM H
VH/INBU1yaJIbHBIN. Ortanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHNY C IIOMOIIBIO OILICHKHU
(dheHOoTHITa MTOTOMCTBA M OTOOP MO I'eHOTHUITY ¢ TToMoIkio aHanm3a JJHK.

HcKycCTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOM  paOoTHI.
PannanmoHHbIN 1 XMMHYECKUN MyTareHe3 Kak HCTOYHUK MYTAlUN Y KyJbTYPHBIX



dbopm opranusmoB. lcrnonb30BaHME T€HOMHOTO PEIAKTUPOBAHMS M METOJOB
pexomOunanTHbIX JJHK 17151 momydenus ucxomnoro Mmarepuana Ajisi CEIeKIUH.

[lonyuenne ITOJIUILIIOUIOB. BrytpusBunosas TUOpUAN3AITHSL.
bnu3kopoicTBEHHOE — CKpelMBaHue, wWid  UHOpuAMHr.  HeponcrtBenHoe
CKpeluBaHue, win ayTopuauHr. ['ereposuc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanéunas rubpuamszanus. [Ipeogonenue Oecruionus
MEXBHUIOBBIX THOPUAOB. JIOCTHXKEHNUS CENEKIINN PACTCHUIN U KUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHre U U3y4YeHUE F'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX pOAMYENH i1 CO3JaHUsl HOBBIX COPTOB U TUOPHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. /3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYECKUMU PecypPCamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeAX YAVUUEHUs CYUeCmeyIomux U co30anusl HOBbIX NOPOO, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NpPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvlx uoeti U nepCcneKmueHbX MexHoI02UlL.

JdemoncTpanumn

[Toptpersr: H. M. Basumos, M. B. Muuypun, I'. . Kapneuenko, II. II.
Jlykwsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYUBOCTHY,
«MeTtonbl cenexuuny, «Otnanéunas rudpuanzanus», «MyTarenesy.

JlabopaTtopHas padora «/3ydeHre COPTOB KyJIbTYpHBIX PACTEHUH U MOPOJT
JIOMAIIHUX )KUBOTHBIX).

JlaGoparopHnasi pabora «/3ydeHrne METOA0B CEJICKIIMN PACTCHUI.

IIpakTu4yeckas padora «lIpuBuBka pacteHuin».

Ikckypeuss «OCHOBHBIE METOJbl M JIOCTMIKEHUS CEJEKIHMH PACTEHHA H
YKUBOTHBIX (Ha CEJIEKIIUOHHYO CTaHIIHIO, IIJIEMEHHYO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOpaTOPHUIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. BuorexHo/10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKTBI, HCHOJIb3yEMbIE B OWOTEXHOJIOTUU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepPUCTHKA. TpaguimonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHUe, TMOJIYyYEHUE KHCIOMOJIOYHBIX MPOJYKTOB,
BuHOAenne. MukpoOuonorndeckuii cunHte3. OOBEKTHl MHKPOOHOIOTHYECKHX
TexHosorui. [Ipon3BoacTBo Oesika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMI M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIBIO MMOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepXKaliiX HE BCTPEYAIOIIUeCs B IPUPOAe OUOCUHTETUUECKUE MY TH.



Knerounass unxeHepus. MeToabl KyJbTypbl KIETOK M TKaHEH PAcTCHUM U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CENEKIHUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHHE. PeKkoHCTpyKuus
SIMIEKIIETOK U KIIOHHMPOBAHUE JKUBOTHBIX. METOA TpaHCIUIAaHTALUMU SAEP KIETOK.
Texnonocuu  0300posaeHUA, KYIbMUBUPOBAHUA U MUKPOKIOHANbHO2O
DPA3MHOICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass M T€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pekoMouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHrnssT W NEPCHEKTHBBI  XPOMOCOMHOM M TI'€HHOM  MHYKEHEPHH.
DKOJIOTHYECKHUE U 3TUYECKHUE MTPOOJIEMbI T€HHON MHXEHEPHUH.

Meaunmnckue ouorexnonoruu. [loctrenomuas nudposas menununa. [T1[P-
JUarHocTuka. MeTaOoJOMHBIN aHaau3, TEHOLEHTPUYECKUI aHaau3 MpoTeoMa
4eJIOBEKa I OLEHKH COCTOSHHMSI €ro 3J0pOoBbs. VCIONb30BaHUE CTBOJIOBBIX
kineTok. TaprerHas Tepanust paka. 3D-Ouommxkenepuss g pa3pabOTKu
(dyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/1aHWs KOMILJIEKCHBIX
TKaHEW COUETAaHUEM TEXHOJOTUN TPEXMEPHOro OMONpPHUHTHUHIra U ckaddonauHra
JUISL peIEHUs 3a/1a4 IEPCOHATM3UPOBAHHON MEAUIIVHBI.

Co3naHue BEKTOPHBIX BaKLIMH C LENb0 00ecredeHus: KOMOMHHPOBAHHOU
3anTel OT Bo3Oynuteneidr OPBU, ycTaHoBIeHHE MOJEKYISIPHBIX MEXaHU3MOB
¢ynkmonupoBanus PHK-cogepxamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JI€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmurst u cxemsl: «Vcnoap30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIILIIEHHOM
IPOU3BOACTBEY, «KieTouHass nHxKeHepus», «I eHHass HHKEHEPUs».

JlaGopaTopHas padora «3ydyeHne 0ObeKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «IlomydyeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

Jkckypeusi  «buoTtexHonoruss — BakHeHIIas MPOM3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)».

11 KITACC

Tema 1. 3apo:kneHue W pa3sBUTHE 3BOJIOUMOHHBIX NpeACTABJICHHUN B
onosiorum

OpomoonyoHHasgs teopus Y. Jlapuna. IIpennocwliku BO3HUKHOBEHMS
napBuHU3MA. JKU3Hb U Hay4dHas nesTenbHocTh Y. /lapBuHa.

JIBroKy1ye cuiibl 3BOIOUKUH BUIOB 110 Y. J[apBHHY (BBICOKAast HHTEHCUBHOCTh
Pa3MHOXKEHUSI OpPraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBaHME, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunrerndeckod teopun sBotonnu (CTD). HelTpanbHas
Teopust 3Bomound. CoBpeMeHHas HBOJIOUMOHHAs  OWOJOrus. 3HAYEHHUE
HBOJIIOLIMOHHON TEOPUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpauuu

[Toptpetsl: Apucrtotens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosobe, Y. Hapsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xongein, /1. K.
benses.

Tabmumet u cxembl: «Cucrema xwuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xkuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmupoBaHus
NpUCIOCOOJIEHU Yy pacTeHuil W >KUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
mapupyta nmytemectBus Y. lapsunay, «Haxonku Y. lapsuna», «Dopmbl 60psObI
3a cymectBoBanuey, «llopoapl romy6eit», «Muoroobpasue KyiabTYpHBIX (opM
KarmycTb», «[lopoabl moMamHuX )KMBOTHBIX», «CxeMa 00pa30BaHusl HOBBIX BH/IOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JBWXKYUIUX CHUJ 3BOJIOLUK,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPHUH 3BOJIFOLIAN.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTAThI

[TonynsAuus Kak 3JIeMEHTapHas €IMHMIA 3BOJIOLUH. COBpEMEHHBIE METObI
OIICHKA TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl mnomyisiui. M3meHnenue
reHooHJa TOMYJISUMU KaK DSJIEMEHTApHOE SBOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (AKTOPHI (IBUKYIIUE CHUJIBI) SBOJIONUU. MyTallMOHHBIHI
nporiecc. KomOunatuBHas wu3MeH4YHBOCTh. [Ipeiid TeHOB — ciyuaiiHbie
HEHaIIpaBJIECHHbIE U3MEHEHHUS YacTOT ajuiesei B monmyJisiuusix. DP¢GeKT OCHOBATEIIS.
Ippexm OGymoiiounozo eopaviuika. CHUdCEHUE 2eHemuuyecKko2o pazHoobpa3us:
npuuunsl u creocmeus. llposenenue s¢gpgpexma opeiigha eeHo8 8 OONLUUX U MATBIX

NONYIAYUSX. Murpanunn. N3omsamus MTOITYJISLIUI: reorpadpuieckas
(mpocTpaHCcTBeHHAs ), Onosiornyeckas (penpoyKTUBHAS).
EcrectBennbiii otbOp — HampaBisoomui (akTop SBOJIOIUUA. DOPMBI

€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTaOWIM3UPYIOLIUH, pa3pblBaIOLIUi
(mm3pyntuBHbIi). [lonoBoit or6op. BO3HUKHOBEHHE W 3BOJIOLHUS COIHMAIBEHOTO
MOBE/ICHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT  OPraHM3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBEHHE TpUCTIOCO0IEHUN Y OpraHu3MoB. ApoMop(o3bl U UAMOATANTALINN.
[Tpumeps! npucnocobeHnit y OpraHu3MoB: MOpdooruueckue, Pu3noaIoruyecKue,
onoxuMuyeckue, mnoBefeHueckne. OTHOCUTENBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BupooOpa3oBaHue kak pe3yibTar
MUKpo3BOMOIMU. M3omsmus — kimrodeBod Qaktop BuaooOpaszoBanus. Iyt u
CIIOCOOBI BHJ1I000pa30BaHUS: AJUTOTIATPUIECKOE (reorpaduueckoe),



cuMIaTpuyeckoe  (3KOJOTHYECKOE), «MTHOBEHHOE»  (TOJIUILIONANU3ALIHNS,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl (HOpMUPOBAHHS OMOIOTUIECKOTO pa3HOOOpa3usl.

Ponp sBOMIOIMOHHON OuoOnOrMM B pa3pabOTKE HAy4dHbIX METO/OB
COXpaHeHus 0Mopa3zHooOpa3us. MUKpPO3BOIIOLHUS U KO3BOJIIOLUS Mapa3UTOB U UX
X03s51eB. MexaHnu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBOBI ¢ HEH.

JdemoncTpanumn

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

Tabmumpl 1 cxeMbl: «MyTallMOHHas HM3MEHYHUBOCTHY, «llomymsimonHas
CTpyKTypa BuAa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepray», «/{Brxkyiue
CHJIBI 3BOJIOLUNY, «IKOJIOTHYECKas M30JSIUS MOMYJIALNNA CeBaHCKON (opemmny,
«['eorpaduueckas W3OIAIUS  JHUCTBEHHUIBI CHOUPCKOM M JTUCTBEHHUIIBI
Jaypcko», «IIomyssiuoHHbIE BOJIHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «CxeMa
JNEHCTBUSL €CTECTBEHHOro o0TOopay, «®PopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«MBaaycTpranbablii MenaHu3M», «JKuBble UCKomaemble», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonorunueckue axanrauuny, «lIpucnocobieHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buna», «Bunpl-nBoiiHukm», «CTpykTypa BuIa B
npupose», «Crnocodsl Buao00Opa3oBaHusy», «l'eorpapuyeckoe BUI000pa3oBaHUE
TpEX BUIOB JAHJBIIICH», «IKOJOTHYECKOE BHI000pAa30BAHME BHUAOB CHUHHUID),
«ITomunnonael pacteHuin», «KamycTHo-peaeuHblid THOpUI.

OobopynoBanue: repOapuu pacTeHUH, KOJUIEKIIUM HACEKOMBIX, Uyuena NTHLL U
3Bepell ¢ NpuUMepaMM pas3JIMYHBIX MPHUCIIOCOOJIEHUM, uydena NTHUL U 3BEper
pa3HBIX BHJIOB, TrepOapuul pacTeHUM OJM3KUX BHUIOB, OOpPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTtopHass padora «BpIsBiI€HHE H3MEHUMBOCTH y OCOOEH OJHOTO
BUJIA».

JlaGopaTopnass  paGora  «llpucmocoOneHuss  opraHu3sMOoB UM HUX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

Jlabopatopnass pabora «CpaBHeHHE BHJIOB 10 MOP(OIOTHISCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIIMS U €€ Pe3yJIbTAThI

Meroasl u3ydeHHs MakpoldBosrouuu. [lameoHToNmOornyeckue - MeToAbl
u3ydyeHus odBoiouud. llepexomgnsie ¢GopMbI U (PUIOTCHETUYECKHE  PSABI
OpraHU3MOB.

buoreorpaguyeckue mMeToapl u3ydeHus sBomronuu. CpaBHeHHE (UIOpBl U
(ayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue oOnactu 3emun. Bupbl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHOIOTMUECKHE U CPaBHUTEIBbHO-MOP(OIOrHUECKHE METOAbl U3YyUEHUs
IBOMIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHblL
PyaumenTtapHsie  opraHbl M aTaBU3MbL.  MOJEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKUe  METOJbl  W3Y4YeHUS  HBOJIIOIHUU.
['omonornynsie reHbl. COBpPEeMEHHBIE METOMABI MOCTPOCHHS (PUIOTeHEeTHUYECKHX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIOLUS TEHOMOB.

OO01re 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [Ipunyun cmenvl yHKyui.
HeobOpatumocTs 3BoJonMK. AjanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIFOLIUY.

JdemoncTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosuep, O. I'ekkelns.

Tabmuupbl 1 cxembl: «DUIOTEHETUUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnmodure»,  «CeMmeHHbIE
nanopoTHUKW», «buoreorpaduueckre 30HBI 3eMin», «Jlpelid KOHTHUHEHTOBY,
«Penukte, «HaudanpHble cTaauu 53MOpPUOHAIBHOIO Ppa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHe», «PyIuMeHTH,
«ATaBU3MBI)Y, «XPOMOCOMHBIE HA0Ophl YEJIOBEKa U IIUMIIaH3e», «l JaBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO0II1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTHYHBIX, AHAJTOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIUH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3sBuTHe ;KU3HA HA 3emJie

Hayunbple THUMOTE3bl MPOUCXOXKACHHUS KU3HW Ha 3emie. AOHOreHe3 W
naHcrepmus. /JloHayyHble IPEACTaBICHUS O 3apOKJIECHUU JKU3HU (KpEaMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKJICHUS KU3HU U €€ onpoBepxkeHue onbiraMmu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxkaeHue ;u3HA U aCTPOOHUOIIOTHS.

OCHOBHBIE JTaIIbI HEOPraHU4EeCKOU DBOJIIOLIHH. [InanerapHas
(reojoruyeckas) SBOJIONUA. XHMHUYECKas »dBOJIONUSA. AOHOTCHHBIH CHHTE3
OpraHu4eckux BemecTB M3 Heopranumdeckux. OmbiT C. Mwmepa u I'. HOpu.
O0pazoBaHue noauMepoB u3 MoHoMepoB. KoanepBatHas runoresa A. 1. Onapuna,
rurnore3a nepBuyHoro OynboHa JIk. XonjelHa, reHeTtuyeckas rumoreza [
Ménnepa. Pubozumsr (T. Yexk) u runoresa «mvupa PHK» VY. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emsin u meroabl €€ wusydeHus. lckomaemble opraHuueckue
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHocuTenbHas U aOCONIOTHAs
reoXpoHoJIorus. ['eoXpoHosoruyeckas mKana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.



HavanpHble 3Tanbl OpraHMYecKoW HBOMOLMH. [lOsBIIEHHME U HBOJIOLHUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TIEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKM KaK aHaJIOT MEePBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpyCcOB. IIpoucxoxkaeHue MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYHI MHOTOKJIETOUHBIX OPraHU3MOB.

OCHOBHBIE ATalbl ABOJIONHUHA BBICIIMX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pactenud. Beixon pacrenuii Ha cymry. [losiBieHHE CIIOpOBBIX pACTCHUH U
3aBoeBaHME UMM cymu. CeMeHHble pacTeHHs. [IpoMCXOXKIEHHE IIBETKOBBIX
pacTCHUMN.

OCHOBHBIE ATallbl 3BOJIONHMHA JKUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
XKUBOTHBIX. BeHackas (ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. IlepBbie XOpaoOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimi. [IpoucxoxaeHue MICKONMUTAOIINX U
ntutl. [lpuHnun xmoueBoro apomopdoza. OcBoeHue O€CIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM MU MEPHOJIAM: apXeul, MPOTEpPO30H,
najgeo3oi, Me3030M, KaiiHO30il. OOmas xapakTepUCTHKa KIMMara U
reoJIOTMYECKUX mporeccoB. llosiBIeHHe W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIUSHHUE HA Ta30BbIN COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUpPAHUSI — SKOJIOTHYECKHE KPU3KUCHI Mpornuioro. [IpuunHel u
CJIEACTBUSI MAacCOBBIX BbIMHpPAaHHUIl. COBpPEMEHHBIN SKOJOTMYECKUM KPU3HUC, E€ro
ocobenHoctH. [IpobiieMa coxpaneHnus 6uopasHo0Opas3usi Ha 3emiie.

CoBpeMeHHass cuUcTeMa opraHuueckoro mupa. [IpuHuunel kimaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsl: @. Penn, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
OmnapuH, JIx. Xongelin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumbr u cxeMbl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxaeHus Xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl  HEOPraHWYECKOW  HBONIOUUNW»,  «['€OXpOHOJIOTMYECKAsT  LIKAJIa»,
«HauanpHble 3Tanbl OpraHUYeckou 3BOIIONUNY», «Cxema 00pa3oBaHUSI IYKapHOT
nyTéM cumOmoreHesa», «Cucrema XUBOM Tpupoab», «CTpoeHue BUPYCay,
«Apomopdossl  pacteHuity, «PuHHOGUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokierounele Bojopociam», «Mxm», «llamoporaukm», «l'oJ0ceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUN», «CXxemMa pa3BUTHUS dKUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIX», «IIpocteitmmey», «Kumeynononoctueiey, «Ilnockue
yepBu», «YUnenucroHoruey», «PuiOb», «3eMHOBOAHBIC», «IIpecMbBIKarOIIHECs,



«IItnuepy, «Miekonuraromue», «Pa3Butue KU3HU B apXeUcKou ape», «Pasputue
)KU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTne XKU3HU B ME3030MCKOU 3pey, «Pa3sBuTHE )KU3HN B KaHHO30UCKOMN 3pe»,
«CoBpeMeHHas CuCTeMa OPraHuYeCKOro MUpay.

O6opynoBanue: repOapuu pPACTEHHM pa3IUYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAJKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuelia IITHI[ W 3BEpEw,
KOJUIEKIIUM OKAMEHEJIOCTEHN, ITOJE3HBIX HMCKONAEMBIX, MYJISIKM OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  ga0oparopHass  paGora «MoaenupoBaHUE  OMBITOB
Munnepa—tOpu 1o u3ydeHuro abMOreHHOro CUHTE3a OPraHNnYeCKUX COEAMHEHUI B
NEPBUYHOI aTMOchepe».

JlabopaTtopnas pabora «/3ydyeHHe M ONKCAaHHE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «l3yuyeHne OCOOCHHOCTEM CTPOCHHS pPaCTEHUM
Pa3HBIX OTACIIOB).

IIpakTnyeckas padora «/3yueHue ocCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl v 3agaun aHTPOMOJIOTHH. METOIbI aHTPONOJIOT U H.

CraHOBIEHUE NPEJICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PernrunosHeie
BO33peHMs1. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ACTBO YeNOBEKA C )KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEJIBHO-
MOpQoJIOTHUYECKHE, AMOPHOJIOTUYECKUE, (bU3HOTOTO-OMOXUMUYECKHE,
noBegeH4eckue. OTINYUS YeJIOBEeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJIbHOU
CHUCTEMBL.

JBmwxymue cuiibl ((pakTopsl) aHTpONOreHe3a: OMOJOTHYECKUE, COIUANbHEIE.
CooTHomieHne OMONIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIOTEHESE.

OCHOBHBIE CTaJUM AaHTPOIIOTeHe3a. PaHHME ueroBeK0oOOpa3Hbie 00€3bsHBI
(POKOHCYJIBI) M PaHHUE MTOHTUIBI — OOIIUE MTPEKH YeTOBEKOOOPa3HBIX 00€3bsH U
J0JIe. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JroAch. UenoBeK yMeIbli, IepBbIe
W3TOTOBJIEHUS OpyAUM TpyAa. YeloBeK NMpAMOXOIAIIMN U NEPBBIM BBIXOJ JIOACH
3a  mpenensl  Adpuku. YenoBexk reWmenpOeprckmii — oOmMHA  MPEIOK
HEaH/IEpTaJIbCKOr0 YEJIOBEKA U YEJIOBEKAa pa3yMHOro. YenoBeK HEaHAEepPTaIbCKUN
KaK BUJ JIFOJEH XOJIOOHOTO KiauMara. YenoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpuku.
[lameoreneTrka v najaeoOreHOMHMKA.



DBOJIIOLIMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBIM O0TOOp B MOMYJISIUAX
yenoBeka. MyTanmoHHBIH Tporiecc M noaumop¢usm. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(QQPEeKT oCHOBATENS» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonbimme pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajo-HETpouJHAs  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YenoBeKa IO IUIaHETE.
EnuHcTBO  4yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpPYXAIOWEH Cpebl.
Bnusnue reorpaduueckoil cpeapl W apeiia reHOB Ha MOPQOJIOTUIO U
($U3UONOTHIO YeTOBEeKa.

MexauciuIuinHapHble  MeToAbl B (U3WYEeCKOM  (OMOJIOTHYECKOM)
AHTPOIOJIOTMK.  DBOJIOLMOHHAA  AHTPONOJIOTHST W MAJIEOAHTPOIOJIOTUS
YEJIOBEUYECKUX NOMYJIALUN. bruoconuanbHble MCCIEAOBAaHUSA MPUPOJABI YEIOBEKA.
HccnenoBanrie KO3BOIIONUHA OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdemoncTpanumn

[Toptpersr: Y. {apBun, JI. Jluku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTobl aHTPONONOTUMY, «[ OJTOBHOM MO3T YeoBeKay,
«YenoBekooOpa3Hbie 00e3bsHb», «CKeNneT 4YenoBeKa M CKEJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «J|BHIKyIIME CHIIBI aHTPOIIOT€HE3A», « DBOIOLUOHHOE
IpEeBO  4YENOBEKa», «ABcCTpanonurek», «YemoBek  yMmenbli», «YenoBek
MPAMOXOIAIIMNINY, «JleHncoBckui yenosek» «Heanaepranpubny, « KpomaHbOHIBI,
«IIpenku yenoBekay», «ITambl 3BOJIOLUU YEIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHENOCTeH, MpeAMETOB MaTepuaibHOU
KyJIbTypbl TpPEIKOB 4eloBeKa, penpoaykuuu (Qororpaduu) KapTuH C
MUGDOIOTUYECKUMU U OHOJCHCKUMHU CIOKETaMHU TPOUCXOXKIACHHS YelIOBEKa,
dboTorpadguu HaxoI0K KCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeOBEKa, MOJIEb
yeperna 4YeJOoBE€Ka W 4epena IIMMIIAH3€, MOJIENb KHUCTH YEJIOBEKA M KHUCTHU
HIMMIAH3€, MOJIENIM TOpCa MPEAKOB YEJIOBEKA.

JlaGopaTopnas pabora «M3yueHue OCOOEHHOCTEH CTPOCHHUSA CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «/3yueHre S3KOJOTHUECKUX aJanTalui 4eTOBEKay.

Tema 6. Jxosoruss — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KaloLei cpeaoi

3apoxaeHUE U pa3BUTHE FKOJoruu B Tpyaax A. I'ymbonbara, K. @. Pynse, H.
A. Cesepuona, 2. I'ekkens, A. Tencou, B. H. CykauéBa. Paznmensl u 3amaum
9KOJ0THH. CBSI3b SKOJIOTUU C APYTUMH HAYKaMHU.



Metonbr skonoruu. IloneBble HaOMOIEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npupoaHbie U JaboparopHblie. MonenupoBaHue B 3KOJOTUH. MOHHUTOPHHT
OKPYKaIOIIEH CPebl: JTOKATHHBINA, PETUOHATBHBIN U TJI00ATHHBIMN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBSI3€M YEJNOBEYECTBA C MPUPOJoH. PopMupoBaHUE
DKOJIOTHYECKOMN KYJIbTYPbI U IKOJIOTUYECKOM I'PAMOTHOCTH HACEICHUS.

JdemoncTpanumn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Metoasl skonoruny, «Cxema
MOHHUTOPHUHIA OKPYKAOLIEN CPEIBDY.

JlabopaTtopHast padora «3yuenune METOZI0B DKOJIOTUYECKUX
VCCIIEJOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dxosornueckre (paxkTopbl U 3aKOHOMEPHOCTH uX jAeictBus. Knaccudukanms
IKOJIOTHIECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHIECKUE, aHTpororeHHbIe. O01mue
3aKOHOMEPHOCTH JEUCTBUS 3Kojoruueckux (axrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUMOHTHBIE W CTEHOOMOHTHBIC
OpraHu3MBbl.

AbGuoTtnueckue ¢aktopel. CBeT Kak sKojormyeckuid (axrop. [eicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOIO CHEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIBI
pacTeHUN M JKUBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHAJbHAs poOJib CBETA.
DOTONEPUOIU3ZM.

Temmeparypa kak skosiorudeckuii dakrop. JleiicTBue TemmepaTrypsl Ha
opranu3Mbl. [1oMKHUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocth kak skosiormdeckuit ¢aktop. IlpucrocobneHus pacTteHuid K
nojJiep>kaHui0 BojgHoro Oananca. Knaccudukanus pacTeHUM MO OTHOIICHUIO K
Boze. [IpucrnocoOnenus )KUBOTHBIX K M3MEHEHUIO BOJHOT'O PEKUMA.

Cpenbl oOMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAs,
[NIyOMHHAsT  MOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpeln oOuTaHus opraHu3MoB. IlpucrnocoOsieHuss OpraHu3MoOB K
JKW3HU B Pa3HBIX Cpeaax.

buonornyeckuie putmbl. BHemiHne ¥ BHyTpeHHHE pPUTMbI. CyTOUHBIE U
rOJu4HbIe PUTMBL [IpHucrnoco6eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSM
YCIIOBUU KU3HU.

Kuznennsie Qopmbl  opranuzMoB. [loHsiTue o0 JKU3HEHHOW (QopMme.
Kuznenusie popMbI pacTeHUM: JEPEBhs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIAPOOUOHTHI,
re0OUOHTHI, a3POOHOHTHL. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue gakropsl. Buabl OMOTHYECKUX B3aMMOIEHCTBUIN: KOHKYPEHIINS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyalau3M,
KOMMEHCAJIU3M (KBapTHUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tommueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUC
OMOTHYECKUX B3aMMOJCUCTBUM ISl CYIIECTBOBaHUS OpPraHU3MOB B Cpelie
oburtanwus. [IpuHITUTT KOHKYPEHTHOTO UCKIIOYCHUSI.

JdeMoHcTpauuu

Tabmuubl U cxembl: «2Ikoynorudyeckue @akropb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKUE TPYIIIbl JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TEIIOKpOBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIEY», «Duznonornueckue ajanTaiuu
XKUBOTHBIX», «Cpenpl o00OuTaHUS OpraHu3MoB», «buosormyeckue puUTMBDY,
«Kuznennole  Gopmbel  pactenuit», «KuzHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IKOCHCTEMA MIUPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenun
nutanusy, «XuiHudaectBoy, «llapasutuzm», «Koukypenmus», «CuMOU03»,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHU U >KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIUSIHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIE PACTCHHS, TepOapun U KOJUICKITUU TETUIOTIOOUBEIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX pacTEHUI, yyuena NTUIl U 3Bepeil, repbapuu
pacTeHul, OTHOCSAIIMXCS K rurpoduram, kcepopuraMm, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIUU XKUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTEHWH W JKUBOTHBIX, OOJQAalOMIMX dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBUM JKM3HU, repOdapuu u
KOJUICKIIUM PACTEHHN M >KUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJUICKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3TMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BbIsBI€HHUE MNPUCTIOCOOJIECHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BbIsBI€HHUE MNPUCTOCOOJIECHUN OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPHD).

JlaGopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Dko0/10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKUE  XApaKTEpUCTHKHA  TMOILYJISLIHH. [Tonynsiuust  kax
Ouosornyeckas cucreMa. Posib HEOJHOPOAHOCTU Cpelibl, PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJOruU BUIOB B (POPMHUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYpPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTEIW TMOMYJISIIUU: YHUCICHHOCThb, IUIOTHOCTb,



BO3pAacTHasi U TMOJIOBAasl CTPYKTypa, PpPOKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIHUS.

Dkosiornyeckasi CTpykrypa nomyiasiuud. OUeHKa YUCICHHOCTH MOMYJIALUY.
JvHaMuka monmynsiuud U €€ peryisiusa. buoThudeckuil MOTEHIWAN MOITYJISLHH.
MopaenupoBaHue TUHAMUKH oMy UK. KprBble pocTa YNCIEHHOCTH MOIYJISLIHH.
KpuBble BbDKHBaHUSA. Perynsius YUCICHHOCTH MOMYJSIHUNA: POJIb (DaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoi Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb sKosiornyeckon Humm JIxk.M. XartumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Huiy. [loTeHnnanbHas U peain30BaHHAas! HUILIY.

Bun xak cucrema nomynsiuuid. Apeansl BUJIOB. Buabsl M UMX KU3HEHHbBIE
CTpaTeruu. JKOJIOrMYeCKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiornueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdemoncTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «DKOJOTHYECKUE XaPAKTEPUCTUKU —MOMYJISLHI,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOmyJsiqun», «Bo3pacTHble  NMHpaMuabI
nonyysiiumn», «CKOpPOCTh  3aceleHusi IOBEPXHOCTM 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Moaeinsb 3konornyeckort Humu J[x. M. XatunHcoHay.

O6opynoBanue: repdaprun pacTeHUH, KOJJICKIINHA KUBOTHBIX.

JlabopaTtopnas pa6ora «IIpucnocobiieHnst ceMsiH paCTeHU K pacCeICHUION.

Tema 9. JK0J10rus COO0IECTB. JKOJOrHYeCKHE CHCTEMBI.

CoobmiectBa opranu3moB. buornenos u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OMOLIEHO3E.

Dkocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIIMOHATBHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOuUOTHUECKHE OJIOKU
skocucteM. [1ouBbI 1 Wbl B AKOcHcTeMax. KpyroBopoT BEIECTB ¥ TOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelnud  dKOCUCTEMBl. buomacca u  mpoxykuus.
DKOJIOTUYECKHUE MUPAMUJIBI Uhcel, OMOMACChI U SHEPIHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HampaBnenHbie 3aKkOHOMEpPHBIE CMEHBI CO00MmEecTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JCUCTBUA Ha
cykueccuu. KnumakcHoe coobiecto. bruopasnoobpasue u mojaHoTa KpyroBopora
BEI[ECTB — OCHOBA YCTOMYMUBOCTU COOOIIECTB.



[IpupoaHbIie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl Mopell U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, CMeneu, nyCmbitb.

AHTpONIOre€HHBbIE 3IKOCUCTEMBI. ArposkocucTeMa. ArpoueHos. Pasznmnuus
MEXIY aHTPOIIOT€HHBIMH U MPUPOIHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opoxackas
dbaopa u dayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonormyeckoe u
XO034MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Ponv kackadnoco 3gpghekma u 6udos-30ughukamopos (Kirouesvix
61008) 8 (QyHKYUOHUpOsanuu 3Kocucmem. IlepeHOC PHEPIUU U BEIIECCTB MEXKTY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISLUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3ICHCTBHI.

Mexanuzmoi 8030eticmeus 3aepA3HeHUll pPAa3HbIX Munos Ha
cyOOp2aHU3IMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  6030€UCMEUSL.
MeToa070THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX YKOCHCTEM.

JdemoncTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuoleHO3a»,  «IDKOocucTema

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jjecay, « OyHKIHOHAIbHbIE
TPYIIIBl OPTaHU3MOB B 3KOCHCTeMe», «KpyroBopoT BEIIECTB B JKOCHUCTEMEY,
«Ilenu nutanus (macTOUIHAS, TETPUTHASN)», « IKOJIOTHUECKAs] MUPAMUA YUCEID,
«JKonoruyeckas nupamuia OMOMacCh, «IKOJIOrHYecKash MUpaMua SHEPTUM,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBIeHHE Jieca MOCTe
nokapa», «I9KOCHUCTeMa 03epa», «ATporeHo3», «KpyroBopor BemecTB W MOTOK
DHEPTUU B arporieHo3ey, «[IpuMepsr ypboskocucTem.

Oo6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTYypHBIX M IUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJEIb
HSKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypO0o3KOCHUCTEMBD».

JlaGopaTopnass paGora «M3yueHune pa3HOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX IKOCUCTEMAX).

IKeKypeusi «DKCKypCcHUsi B TUIUYHBIN OuoreoneHo3 (B nyOpaBy, Oepe3HsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOMMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcusi «IJKCKYpCUs B arposKocuctemy (Ha Moje WM B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajabHasi IKOCHCTEMA

buocdepa — obmiemnanerapHas o0ojiouka 3eMJIM, TZI€ CYLIECTBYET WIIU
CyIIIeCTBOBAJIA XM3Hb. Pa3BuTHe mpeacraBieHuii o ouocdepe B Tpynax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6nactu 6nocdeps! u e€ cocran. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIINH.

3aKOHOMEPHOCTH CyliecTBOBaHUs Onocdepbl. OcobeHHoCcTH O6HOChEpH Kak
ri1o0abHON 3K0cUCTeMBI. J(MHamMudeckoe paBHOBecue B Ouochepe. KpyropopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIBI (YIiiepoaa, a3oTa). PUTMHUUHOCTh sIBIEHUN
B Omocdepe.

3oHanbHOCTE Ouocdepnl. [lonstne o Omome. OCHOBHBIE OHOMBI CYIIIH:
TYH/Ipa, XBOIHBIE JIeca, CMEIIAHHbIE U MIUPOKOIUCTBEHHBIE JIECA, CTEIH, CABAHHBI,
MyCTBIHU, TPOIIMYECKUE JIECA, BBICOKOTOPhA. KilMMar, paCTUTEIbHBINA U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHSI )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHN.

JdemoncTpanumn

[Toptpetsl: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdhepsr 3emnn», «KpyroBopoT azora B HMpUpOE»,
«KpyroBopot yriepona B npupoae», «KpyroBopoT Kuciopoma B HIPHPOAEY,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymny, «Knumaruueckue
nosica 3emnm», «Tynapay», «Talray, «Cmemanasiii jgec», «IIIMpOKOINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHs», « Tponuueckuii aecy.

Oo6opynoBanue: repdapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIUU >KUBOTHBIX.

Tema 11. YesnnoBek n OKpy:kaouias cpeaa

DKOJIOTUYECKUE KPU3UCHI M UX NpuuuHbl. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arpszHeHHe BO3IYIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOOHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbel. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHHe KiInMara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIM mMup. OxpaHa
PaCTUTENIBHOTO U >KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIIBI OXPAHBI MPUPOJIBI.
Kpacubie kuuru. Oco0o oxpansiemble mnpupoanbie Teppuropun (OOIIT).
Borannueckue caspl ¥ 300J0TMYECKHUE MTAPKH.

OCHOBHbBIC MNPUHIUIIBI YCTOMYMBOTO PA3BUTHUSL UYEJIOBEUECTBA U MPUPOJIBI.
PanmonaneHOoe  MPUPOAONONB30BAaHWE M COXpaHEHHE  OHOJOTHYECKOIO
pazHooOpaszus 3emuu. OOmMEe 3aKOHOMEPHOCTH TJOOATBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIIEICTBHU.

Pa3zBuTne MeETONOB MOHHUTOPUHIAa PAa3BUTHUS OMACHBIX TEXHOTCHHBIX
nporeccoB. Cucmemmuvie uUCcie008anus nepexooa K pecypcocbepezarowel u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcai.
Hayuonanvnvle ungopmayuonnvie cucmemsol, obecneyugarowjue 00cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX U008 U 3Kkocucmem. (OcCHOBbL



9Kopeadburumayuu dKocucmem U cnocooos 060pvOLI ¢  OUONOBDENHCOCHUMUL.
Pexoncmpykyus mopckux u HazemHwix d9KOCUCTEM.

JdemoncTpanumn

Tabmuubpl W cxembl:  «3arps3HeHUE  aTMocepbl»,  «3arps3HeHUe
ruapocdepbl», «3arpsizHeHne MNouBb», «llapHukoBwlii  3PdekT», «Ocobo
OXpaHseMbIE TIPUPOTHBIC TEPPUTOPUNY, «MOJETH YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaduu OXpaHSIEMBIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTHM pernoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUSA K PE3yJbTaTaM OCBOCHHMS
o0y4aromuMucsl TPOrpaMM  cpelHero oomero o0pa3oBaHUs: JIMYHOCTHEIE,
MeTarnpeIMEeTHBIE U TPEIMETHBIE.

B cTpykType AMYHOCTHBIX Pe3yIbTaTOB OCBOCHHSI MMPOTPAMMBI MO0 OHOIOTHH
BBIJICTICHBI CIEAYIOIIUE COCTABIISAIONIME: OCO3HAHUE OOYYaIOIIMMUCSA POCCHICKON
IpakJaHCKON MACHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHUI0, Haauuue Mmomugayuu K OOydeHHIO  OWOJIOTHH,
yenreHanpagienHoe paszeumue BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIIOYEBBIX I[CHHOCTEH M HCTOPUYECKUX TPAJAULUNA Pa3BUTUS OHOIOTHUECKOTO
3HaHUS, 20MOBHOCMb U CHOCOOHOCHb 00YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NESITeIbHOCTH  [IEHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAaMH, HPUCYLIUMH CHCTEME
Ouomornueckoro  o0pa3oBaHUs, Haluuue NPABOCO3HAHUA  DKOJOTHUECKOU
KYJIBTYPBI, CHOCOOHOCMU cMAgumb eI U CTPOUTD KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTrpaMMbl MO OMOJIOTUN JOCTUTAIOTCS
B €IMHCTBE Y4YeOHOW W BOCIHMTATEILHOW JEATEIILHOCTH B COOTBETCTBHH C
TPaJUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHMsI, CaMOBOCIHTAHUSA U
CaMOpa3BHUTHA, pPAa3BUTHS BHYTPEHHEW TMO3WIMU JHYHOCTH, MATPHUOTU3MA U
YB@KEHUS K 3aKOHY U MPABONOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBaXXCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUIO U
TpaauIUsIM MHOTOHAIlMOHAIbHOTO Hapoaa Poccuiickoit ®exeparuu, npupoje u
OKpYXarolen cpene.

JInuHOCTHBIE pe3yibTaThl OCBOEHHUS YyuyeOHOro mpenmera «buomorus»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CLIOCOOHOCTH 00YYaIOMIMXCS PYKOBOJCTBOBATHCS
cOpMHUPOBAHHON BHYTPEHHEH TMO3UIMENH JUYHOCTHU, CUCTEMOH LEHHOCTHBIX
OpUEHTAIIMI, TO3UTUBHBIX BHYTPEHHHX  yOEXACHHN, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, pPACHIMPEHUE >KU3HEHHOTO
OTbITa W OMNBITA JEATEIHLHOCTH B MPOLECCE pealin3alliid OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEILHON IEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKOMN MO3UIIMHA 00YJAIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUHCKOT0 OOIIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX MpaB M O0OS3aHHOCTEH, YBakKEHHE
3aKOHA U IPABOMOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TMO3HABATENbHBIX 3aj1ay, BBHIMOJIHEHUU
OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIpPENENATh COOCTBEHHYIO IO3ULHI0 [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOW KU3HU U OOBSICHATH €€;

YMEHHE YYHUTHIBATh B CBOMX JEHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJCH ¢ pa3HbIMU yOEXKACHUSAMHU, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHBIX, TO3HABATEJIbHBIX U HCCIENOBATENbCKUX 3a/a4, YBAKUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKICHHH CIOPHBIX BOMPOCOB
OHOJOTMYECKOTO COACPHKAHUS;

TOTOBHOCTBH K TYMaHUTapHON U BOJIOHTEPCKOM AESITEIBHOCTH;

2) IATPMOTHYECKOI0 BOCITUTAHUS

c(OpMHUPOBAaHHOCTb POCCUNCKOM TPaXkKTaHCKOW UIAEHTUYHOCTH, TaTPUOTU3MA,
YBaXXEHUS K CBOEMY HapOJly, HyBCTBa OTBETCTBEHHOCTH Iepe PoauHoM, ropaoctu
3a CBOM KpaM, cBOXO PoauHy, CBOM SI3BIK M KYJBTYpYy, IPOLUIOE M HACTOSIIEE
MHOTOHAallMOHaNBHOro Haponaa Pocenu;

LIEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJICIUIO U IMAMSATHUKAM IPUPOABI,
JNOCTHXKEHMM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBICHHE U
pa3BuTHE OWONOTHM, TMOHUMAaHWS 3HAYEHUsS OHOJOTMU B TIO3HAHHHM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO OOIIECTBA;

ujeiiHasg yOeXIEHHOCTh, TOTOBHOCTh K CIy’KEHHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAHHUE TYXOBHBIX [IEHHOCTEW POCCUICKOIO HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMUTEIISAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO IIPUHATUSA LIEHHOCTEH CEMEMHOW JKM3HU B COOTBETCTBUM C
TpaguuusamMu HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ACTETUKY OblTa, HAy4YHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILICHUH;

IIOHMMAaHUE 3MOLIMOHATIBHOTO BO3JEHCTBUS JKUBOU IPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJIAX HCKYCCTBA, CTPEMIICHHE
IPOSBIISITH KAYECTBA TBOPUYECKOW JTUUHOCTH;

S) ¢usnuyeckoro BocnuraHus, GOpMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOILMOHAJIBLHOIO 0JIaronoJIy4yns:

NOHUMaHUE W peaju3alus 370poBoro u Oe3omacHoro oOpasa >KHU3HU
(310poBOE€  TUTaHWE, COOJIIOJICHME TUICMEHWYECKHX TIpPaBWJI U HOPM,
cOAaMaHCUPOBAHHBIM PEXKUM 3aHATHH U OTIBIXa, peryispHas ¢uznyecKas
aKTUBHOCTH), OEPEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (DHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MIOHUMAHUE LEHHOCTH TNPaBWJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAKOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTHUYECKOW M COLMAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATB TAKYyIO JEATEIbHOCTD;

MHTEpEC K pa3IMuHbIM cdepam npodhecCHuOHANbHOU JeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccu U peaTn30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TIIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpPA30BAaHHWIO Ha
MPOTSIKEHUU BCEH )KU3HH;

7) 3K0JI0OTHY€CKOr0 BOCIIUTAHUS:

HKOJIOTMYECKU LEIECOO0PA3HOE OTHOIIEHHE K HNPUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIECTBOBAaHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYyJNbTYphl: MPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUM IS
OKPYXKaOLIEH Cpebl;

OCO3HaHHE TJI00ATbHOTO XapakTepa SKOJIOTMYECKUX MpoOJaeM M myTed ux
pelIeHuS;

CIIOCOOHOCTh HMCIIOJIb30BaTh TMPUOOpETaeMble IMPU H3YYEHUU OUOIOTUU
3HAHUST W YMEHHUS TMpU pPEHIeHUH TpoO0sieM, CBSA3aHHBIX C palMOHAIbHBIM
IPUPOJIOTIONB30BAaHUEM  (COOMIOJIEHUE  MpaBUJ  TMOBEJIEHUS B MPHUPOJE,
HalpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHoChephI);

aKTUBHOE HENPUATHE JEWCTBUM, MNPUHOCIIIMX BpEd  OKpYKarolleu
OPUPOIAHON cpelie, YMEHHE IPOrHO3UPOBATh HEOJArONMPUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MPEAIPUHUMAEMBIX JEHCTBUN U IPENOTBpAIIaTh HX;



HQJIMYUE PA3BUTOrO SKOJIOIMUECKOIO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
omnbITa NEeSATENbHOCTH IKOJIOTMYECKOMN HaIlpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABAaTEJIbHOW, KOMMYHUKATHBHOM W COLMAIIBHOU
IPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON AESITEIbHOCTH 3KOJIOTUUECKON
HaIpaBJIE€HHOCTH;

8) neHHOCTH HAYYHOI'0O TO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIMAJIOre
KYJIBTYP, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpLICHCTBOBAHUE SI3bIKOBOW M YMTATEIbCKOM KYJIBTYpbl KakK CpEACTBA
B3aMMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

MOHWUMAaHUEe crenuPuKku OWOJOTUM KakK HayKd, OCO3HAaHUA €€ pOoJu B
(dbopMUpOBaHUN PAIMOHATIHLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU LIEITOCTHOTO
IPEJICTaBICHUS. 00 OKPYXAIOUIEM MHUPE KaK O €IMHCTBE IMPHUPOJbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHOJIOTMH JJiIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieyeHuss HOBOTO YPOBHS Pa3BUTHsS MEAMIMHBI, CO3/aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIlaTh PECypCHble  IPOOJIEMBbl  PAa3BUTHUS
4eJI0BEUECTBA, MIOMCKA MyTeW BBIXOAA U3 INIOOAJIbHBIX IKOJIOTHMYECKUX MPOOIEM U
ofOecrieueHns  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PallMOHAIBEHOMY
UCIIOJb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOIMYECKMX 3HAaHUM B LEIAX
NOBBIIICHUS OOIIEl KyJbTYphbl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIMOHAJIBLHOW T'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3Y4EHUH OMOJIOTUHY;

NOHMMAaHHE CYIIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CHOCOOHOCTH WCIOJNb30BaTh MOJydyaeMble 3HAHUS I aHalid3a U
OOBSICHEHHS SIBIICHUI OKPYXAIOIIET0 MUPAa M MPOUCXOISIINX B HEM HM3MEHEHHUH,
yMEHHE JeNaTh OOOCHOBAHHBIC 3aKJIIOUEHHS HA OCHOBE HaydHbIX (AKTOB U
UMEIOIINXCS JAaHHBIX C LEJIbIO MOITYYEHHs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS AJis
perieHust Ipo6sieM B peajbHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U UCCIIEN0BATENbCKYIO IEATEIbHOCTh UHANBUIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHMIO U
caM00Opa30BaHNI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OHOJOTMM B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTIMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPa’KaIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa H CHeONU(PUKY METOIO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOILECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHIHUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleloBaHUe,  HaOMOJIeHHe,  HW3MEpPEHUe, OKCIEPUMEHT U JIpyrue);
yHUBEpCalbHble Yy4yeOHbIe JIecTBUS (TIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaromme dbopmupoBanue (byHKIIMOHATBHOU
TPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMH OOYyYaloluuxcs; CIOCOOHOCTD
o0yyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCIUTUTMHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHMS M  YHUBEpPCalbHbIe y4eOHblE JCUCTBUS B
MO3HABATENLHON U COLIUATILHOMN MpPaKTHKE.

B pesynprate wm3ydeHHmss OWOJIOTMM HAa YPOBHE CpEAHETO OOIIETro
obpazoBanmsi 'y oOyuwaromerocst OyayT chopMupoBaHBl IMO3HABATEIHHBIC
yHUBEpCcalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEPCATbHbIC YUeOHBIC
NEUCTBUA, PEryJsTUBHbIC YHHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHAs
NEeSATEeIHHOCTD.

MerarnpeaMeTHBIC PE3YIbTaThl OCBOCHHS MPOTPAMMBI CPETHETO OOIIETro
00pa3oBaHMsl IOJKHBI OTPAXaTh:

OBnanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJbHBIMH
AefiCTBUSIMM:

1) 6a30Bble JJOrMUYecKHUe AeiiCTBHS:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyalIM3WpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JOTHYECKOTO MBILIUICHUS
(aHanmu3a, CUHTE3a, CpaBHEHMUSI, KiIacCu(pUKaIuy, 0000IIeH s ), paCKPBIBATh CMBICT
OMOJOTUYECKUX TOHATHHA (BBIACIATh UX XapaKTEPHBIC MPHU3HAKH, YCTAHABIHBATH
CBSI3U C JIPYTUMH MOHSATUSAMH);

OTpeNIeNATh LENu JIeITeNbHOCTH, 3a/laBasi IapaMeTpbl M KpPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCIIOJIb30BATh OMOJIOTUYECKUE TTOHATHS JUIsI O0OBsICHEHUS (DAKTOB W SIBJICHUIN
YKABOW NPUPOJIBL,

CTPOUTH JIOTMUECKUE pacCyKIeHusi (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, DOPMYIMPOBATH BHIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS TIPEACTABIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHWU B M3y4aeMbIX OMOJIOTHMYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEUMH  Pa3HOrO0  poja,  BBISABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHHS] TMPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MOCJICICTBUM JEATEIbHOCTH;

KOOPAVUHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUSIX  PEATBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaTh KPEATUBHOE MBIILICHUE TPU PELICHUH KU3HEHHBIX POOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeiiCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEA0BATEIIBCKON M MTPOCKTHOM JESITEIIBHOCTH,
HaBBIKAMHM  pa3perieHuss MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 3a/1a4u, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

WCIOJIb30BaTh Pa3NIMYHbIE BHUJbI JIESITEIBHOCTH M0 TMOJIYYEHHUIO HOBOTO
3HAHWSI, €T0 WHTEPHpPETalNH, MPEeoOpa3oBaHUI0 W TPUMECHEHHIO B YYEOHBIX
CUTYyallUsIX, B TOM YUCJIE IPU CO3/ITaHUM YUYEOHBIX U COLIMAIBHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTeNbHON
JEATEeIbHOCTH U )KU3HECHHBIX CUTYyaIUAX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJlIM3UpOBaTh 3ajavy,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOAUTh apryMEHTHl MJis J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHHM, 3a/1aBaTh TapaMETPhbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TMOJYYCHHBIE B XOJE PELICHUS 3aJaud PE3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IIEJICHANIPABICHHBIA TOUCK TEPEHOCAa CPEICTB M CIOCOOOB
JENCTBUA B MPOGECCHOHAIBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M IMPAKTHUYECKYI 00JacTh
KU3HENIEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTAaTh HOBBIC WJIEH, MpEAjiaraTb OPUTHMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTH MTPOOJIEMBI U 33/1a49H, JOITYCKAIOIIHE aIbTePHATUBHBIC PEIICHUS.

3) pabora ¢c unpopmanueii:

OPUEHTHUPOBATHCS B PA3TUYHBIX UCTOUHHMKAX MH(MOpMaIuu (TEKCTe yueOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIOBApSAX U
CIIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHAIU3UpOBaTh



UH(OPMAIUIO PA3TMUHBIX BUJIOB U (HOPM MpEACTaBICHUS, KPUTUUECKH OIICHUBAThH
e€ TOCTOBEPHOCTh 1 HEIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTh PA3JTMYHBIE METOJbI MPU TIOUCKE H
oTOOpe Ouosornyeckor uH(popMaru, HEOOXOAUMOM JIJIs BBITIOJIHEHUS YYCOHBIX
3a/ay;

npuOOpeTaTh OIBIT WCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTUMalbHYIO  (OpMy  MpeACTaBICHUS
Oounosioruyeckor nHGpopmaruu (cxeMbl, Tpauku, TUarpaMMbl, TaOIUIIbI, PUCYHKH
H ApyTOe);

UCTIONb30BaTh HAY4YHBIM S3BIK B KadecTBE CpEACTBa Mpu padoTe ¢
Ononornyeckor wWHPOpMANMEH: TPUMEHATh XHUMHUYECKue, (Qusnyeckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHUYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAclO3HaBaHWS W 3aUTHl  WH(OpMaIuy,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHUBEPCAIbLHBIMH KOMMYHHUKATHBHBIMH J1eHCTBUAMM:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WJIM JUCKYCCHM IO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUSI OTHOCHUTENIbHO BBITIOJIHEHUS TpejiaraeMoun
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JIAAJIora Uik JUCKYCCHUN);

pacro3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHs, MOHUMATh 3HAYCHHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYalluH,
YMETh CMSATYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3JIUYHBIMUA CIIOCOOAMHU OOIEHUS W B3aMMOJCUCTBUS, MTOHUMATh
HaMEPEHUS IPYTUX JIOJICH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM (hopme HopMyIHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeTbHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYATHLHON
paboThI MPU PEIICHUH OMOJIOTHIECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJICHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBUI C y4€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0TO 4jeHa KOJIICKTHBA;



IPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIIITH IUIAH JCUCTBH,
pacmpenensith poiu ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXIOrO0 YYaCTHHKAa KOMaH[Ibl B
oOmIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

[Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBATh HIEHU C TO3ULUHA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYNMOCTH;

OCYLIECTBIATh IO3UTHUBHOE CTPATETHYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

OBJ1aieHre YHMBEPCAIbHBIMH PeryJaTUBHBIMU ACHCTBUSIMM:

1) camoopranuszauus:

UCTIONb30BaTh OHMOJOTUYECKHE 3HAHUS JUIS BBISBICHUSA MpOOJIeM M UX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUI II€JIEBBIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSX M MOCTYIIKax IO OTHOLICHMIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATENIBHYIO ACSATEIBHOCTD, BBISIBISATH
po0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSATENIbHO COCTaBJATh IUJIAH PEIHICHHs MNpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATOYTCHHIIA;,

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX [IPEANIOUYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peLIEHNE;

OLICHUBATh ITPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKONH SPYIULUU B
pa3HbIX 00JIaCTAX 3HAHWW, NOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTElIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENIM;

BJa/JeTh HABbIKAMU  TO3HABATEJbHON  pedrekcun Kak  OCO3HaHUsA
COBEpLIAEMBIX JEHUCTBHUM M MBICIUTENBHBIX IPOLECCOB, MX pE3yJbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI pe(IeKCU Uil OLEHKH CHUTYyalluH, BbIOOpa
BEPHOT'O PEILIECHUS;

YMETb OLEHUBATh PHUCKH M CBOEBPEMEHHO IIPMHMMATH PEIIEHUSA 10 HX
CHIKEHHIO;



OPUHUMAaTh MOTHUBBI WU apryMEHThl JPYIMX IpU aHalu3e pPe3yJIbTaToB
NEeATENbHOCTH;

3) npuHsATHE Ce0s M APYTrUX:

IPUHUMATh ce0s, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYrMX IpU aHalu3e pPe3yJIbTaToB
NEeATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € MO3ULIUU JPYTOro 4eJ0BEKa.
NPEJIMETHBIE PE3YJIbTATbBI

[IpeameTHBIC pPE3yNBTaTBl OCBOCHHS COJEPKAHHS Y4eOHOro mpeaMera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPHUEHTHUPOBAaHbI Ha oOOecreueHue
npoduibHoro  oOydenusst  oOydaromuxcst  Owonmorud. OHM — BKIIIOYAIOT:
cnenuduyueckue s OMOJIOrMM Hay4YHbIE 3HaHUSI, YMEHHUS U CIIOCOOBI IEUCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUI0 3HAHUM, BHUJBI JEATEIbHOCTH T10
MOJIYYCHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX, a TAKKE B
peabHBIX KU3HEHHBIX cuTyanusax. [IpeameTHbie pe3yiabTaThl MPEACTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMA O MECT€ U PO OHOJIOTHHU B CHUCTEME
€CTECTBEHHBIX HayK, B ()DOpPMHPOBAHUU €CTECTBEHHO-HAYYHOM KApTHUHBI MUpa, B
NMO3HAHUM  3aKOHOB TPHUPOABI U  pEUICHUU TpoOJeM  palOHaIBLHOTO
MIPUPOIOTIOIB30BAHUS, O BKJIAJIC POCCHHCKHUX W 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Omooruu;

BIAJICHUE CHUCTEMOM OWOJIOTHYECKUX 3HAHWW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue OUOJIOTMYEeCKUE TEPMHUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJSAIus, CaMOBOCIPOU3BEIICHUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(knerouynas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas TeOpust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOTOO0pa3usi W MPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(enrnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACIICIUICHUS, YHCTOThI TaMeT,
HE3aBUCUMOro HacnenoBanuss [. MeHngens, TOMOJOTMYECKUX pAIOB B
HACJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MIPUHLIUIIBI
(KOMITJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO IO3HAHMS, HUCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OINHUCAHUE, W3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIICISATH CYIICCTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U UY€JIOBEKa, CTPOCHHUS OPraHOB U CUCTEM
OpraHOB pACTEHUH, >KUBOTHBIX, YEIIOBEKa, IIPOIECCOB IKHU3HEACITEIHLHOCTH,
MIPOTEKAIONINX B OpraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTUIECKUX
IPOIECCOB: 0OMEHA BelIeCTB (MeTabOIM3M), MPEBPAILECHUS YHEPTUU, OpPOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOTO TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMETOreHe3a, SMOpUOreHe3a, TOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HWHIWBUIYaJbHOTO  Pa3BUTHS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOWJAMHU KIETKH M HX
(GYHKIHAMHU, CTPOSCHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSIMH, MEKIY
OpraHaMM W CHCTEMaMH OpPraHOB y pAacTEHH, XUBOTHBIX U YENOBEKa M HX
GYHKIUAMHU, MEXIYy CHCTEMaMH OPraHoB U WX (QYHKIUSAMH, MEXAY OSTarnaMu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO ITUKJIA ¥ )KH3HECHHBIX ITUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBFHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHUNOM, (EHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBISITH OTIWYUTEIbHBIC TIPU3HAKK JKUBBIX CHUCTEM, B TOM YHCIC
pacTeHMIA, )KMBOTHBIX U YEJIOBEKA,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUJISl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CHUCTEMAaTHYECKUX TPYIIIT;

YMEHHE periath OMOIIOTHYECKUE 3a/Ia4H, BBISABISATH MPUUNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCIIETyeMbIMU OMOIOTHYECKIMH MTPOIIECCAaMU U SIBJICHUSIMH, JENIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHITH JTA0OPAaTOPHBIE M MpPAKTHUYECKHE paloThl, COOIIOAATH
IpaBuiIa Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, TPOBEPATh WX OSKCIEPUMEHTAILHBIMH
cpenctBamu, GOpMyIUpys Ielb HCCIEeIOBAaHUS, aHAIM3UPOBATh IOJyYEHHBIC
pe3ybTaThl U I€NaTh BBIBOJIBL;

yMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIICIOBATEIHCKON paboTe Mo OHMOJIOoTHH,
DKOJIOTUA W MEIUIIMHE, MPOBOIUMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  TOJYYEHHBIC  PE3yNbTaThl HA  YYCHHUYECKHX

KOH(EPEeHIINAX;
YMEHHE OIICHUBATh JTUYECKHUE AacCMEeKThl COBPEMEHHBIX HCCJIECIOBAaHUI B
oOmactu  Ouomornu W MeAUUUHBI  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAIPABICHHOE M3MEHEHHE TC€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYIECTBISATh OCO3HAHHBIA BBIOOp Oyayiied npodeccuoHanbHON
NESATETLHOCTH B 00JaCTH OMOJIOTHH, MEIUITUHBI, OMOTEXHOJIOTHHU, BETEPUHAPHH,
CEIBCKOTO XO3SIMCTBA, MUINEBONW MPOMBIIIUICHHOCTH, YIIIYOJISATh MMO3HABATEIHHBIN
WHTEpEC, HAIlPaBJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTRYIOIIEH TTpodeccun u
IPOJOJDKEHHE OMOJOTMYECKOro 00pa3oBaHMs B OpPraHM3alUsX  CPETHEro
po(heCCHOHATLHOTO U BBICIIETO 00pa30BaHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTrO Tipeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B TO3HAHWHM 3aKOHOB TIPUPOABI M PEIICHUH SKOJOTHYECKHUX
mpoOjeM dYelnoBeuecTBa, a TakKe B PEIICHUU BOIMPOCOB PAIlMOHAIBHOTO
MPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHHS K MPUPO/IE,
00I111eCTBY, YEJIOBEKY, O BKJIaJl¢ POCCUHUCKUX U 3apyO€KHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHUE BIJIAJICTh CHUCTEMOW OHMOJOTHMYECKHX 3HAHWU, KOTOpas BKIIOYACT
OTIpeNIe/ICHUSI M TOHWMAaHHWE CYIIHOCTA OCHOBOIIOJATAIOIMINX OMOJOTHUYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHMOJIOTHYECKHE TCOPUH
(aBomronronHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIMH), YUCHUS
(A. H. CesepiioBa — 0 nyTax u HampasieHusx sBoitonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHeTHUecKoro paBHOBecus J[x. Xapmu m B. BaiinOGepra,
3apoapieBoro cxoacrBa K. M. boapa), mpaBuna (muammyma HO. Jlubwuxa,
HKOJIOTHYECKON MHUpaMHIIbl 3HEpPruM), rumnore3nl (rumoresa «vupa PHK» V.
['unbepra);

yMEHHE  BJIQJ€Th  OCHOBHBIMH  METOJaMU  HAyYHOTO  TIO3HAHUS,
WCIIOJIb3yEMBIMH B OMOJIOTHYECKUX UCCIIEIOBAHMSIX KUBBIX OOBEKTOB U AKOCHCTEM
(omucaHue, U3MepeHue, HaOIIOJCHHE, YKCIEPUMEHT), CIOCO0aMU BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B PUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIIEHO30B,
IKOCUCTEM M Omochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpa, AJIIOMATPUIECKOTO U CUMITATPUYECKOTO BHI000pa30BaHUS,
BIUSIHUA ~ JBWKYIIMX  CHWJI  DJBOJIIOIMM  Ha  reHoQOoHJ  TOMYyJISIuH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K Cpelie 0OUTaHUs, YepeJOBaHUsl HAMPABICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B SKOCHCTEMAX;

yMEHUE YyCTaHABIMBATh B3aWMOCBS3U MEXIY MPOIECCaMU IBOJIOINH,
JNBIDKYIIUMH CUJIAMUA aHTPOIIOreHe3a, KOMIIOHEHTaMU PAa3JIMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, a0MOTHYSCKUX M OMOTHYECKHUX



KOMIIOHCHTOB  DKOCHCTEM, B3aUMOCBS3€ii  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOIEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPeJIbl OOMTaHHS, CINHCTBA
YeJIOBEYECKMX pac, HEOOXOTUMOCTH COXpAaHEHUS MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U YEIIOBEUECTBA;

YMEHHE periaTh OMOIIOTUYECKUE 3a/1a4H, BBISBISATH IPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXKY UCCIIETyeMbIMU OMOIOTHYECKIMH MTPOIIECCAaMU U SIBJICHUSIMH, JIENIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH IMOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHITH J1A0OpAaTOPHBIE M MPAKTHUYECKHE paloThl, COOIIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a0opaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpencTBamMu, GOPMYyIUPYs Ielb HCCICNOBAaHUS, aHAIM3UPOBATh IOMyYCHHBIC
PE3yNIbTaThI U ACTIATh BBIBOJIBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-HCCIICIOBATEIHCKONH paboTe Mo OWOJIoTHhy,
OKOJIOTUM YW MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  TOJYYEHHBIC  PE3yNbTaThl HAa  YYCHHUYECKHX
KOH(EPEHITUAX;

YMEHHE OIICHWBATh TUIIOTE3Bl U TCOPUH O TIPOUCXOKICHUH KU3HU, YEIOBEKa
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CHOCO0ax MpeAoTBpalleHUs
TII00ahHBIX U3MEHEHHI B Onochepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHalbHOM
JESTEIILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHUH, TIPUPOIOTIOIH30BAHMS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SiCTBA, MHILEBOMN
IPOMBIIUICHHOCTH, YIUIYOJSATh TO3HABATEIbHBIA MHTEpEC, HANpaBICHHBIA Ha
OCO3HAaHHBI  BBIOOP  COOTBETCTBYIOIICH  TpodeccCMd W TPOJODKCHHE
OHMOJIOTMUECKOTO 00pa30BaHusl B OPraHM3AIMIX CPEAHETr0 MPo(hecCHOHATFHOTO U
BBICIIIETO 00Opa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBo 4yacoB
Ne HaumeHoBaHue pa3ieioB U TeM Kontpoa IpakTuye JuekTpoHHble (HUGpoBbIEL)
n/n NPorpamMmblI Bcero bHDBIE CKHe o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 buonorus xak Hayka 1 0 https://resh.edu.ru/subject/lesson/3827/start/118940/
2 JKuBble cHCTEMBI U UX U3YYCHHE 1 https://resh.edu.ru/subject/5/
3 buonorus knerku 0 0.5 https://resh.edu.ru/subject/lesson/5383/start/153371/
4 XuMunueckas OpraHu3anus KIeTKHA 10 0 1 https://resh.edu.ru/subject/lesson/5397/start/283870/
5 Crpoenue u GyHKIIUU KIETKU 8 0 2 https://resh.edu.ru/subject/lesson/3847/start/8616/
6 OOMeH BEIECTB H MPEBpAIIICHHC 9 0 1 https://resh.edu.ru/subject/lesson/3917/start/46777/
SHEPTUH B KIIETKE
7 HacneﬂCTBeH?aﬂ MH(opMaNs 1 9 0 0.5 https://resh.edu.ru/subject/lesson/5352/start/295780/
peanu3zanus €€ B KIETKe
JKU3HEHHBINH UK KIETKU 6 1 1 https://resh.edu.ru/subject/lesson/3927/start/105895/
9 CrpoeHune u pyHKIMH OpraHU3MOB 17 0 1.5
10 PasMHoxeHue u pa3Butue g 0 15
OpraHU3MOB
I'enernka — Hayka o
11 HACJIEJCTBEHHOCTH M M3MEHYHNBOCTHU 2 0 0.5
OpraHu3MOB
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1
14 I'eneTuka yenoBeka 0.5




15 Cenexuust OpraHu3MoB 4 1
16 bruotexHonorus U cuHTEeTHYECKAs 4 0
ouosiorus
17 PesepBHoe Bpems 1 0
OBUIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




11 KUIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
No i/ HaunmMeHoBaHMe pa3iesioB U TeM Kotrrpoasn Mpasruseck (undpossbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
ble paboThl ue padboTbl pecypesi
| 3apokJeHNe U Pa3BUTHUE 3BOTIOIMOHHBIX 4 | 0
MIPEICTABJICHUI B OHMOJIOTUN
2 MukposBontonus U €€ pe3yJbTaThl 14
MakposBomntonus U €€ pe3yJbTaTsl 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 15 1 L5
3emie
5 [IpoucxoxkIeHNUE YEI0BEKA — AHTPOIIOTEHE3 10 0 1
DKOJIOTUsl — HayKa O B3aUMOOTHOILLEHUAX
6 OpraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpY>Karolleu cpenou
OpraHu3msl U cpefia 0OUTaHUS 1.5
DKoJ0Tusl BUAOB U MOIMYJISILIUMA 0.5
9 DKosorus cooOuecTB. IKOJIOTHIECKUe 12 0 0.5
CUCTEMBI
10 buocdepa — rmobdanpHas skocucTema 0
11 YenoBek u OKpyKarolas cpena 1
12 PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 7.5







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos
Kont
Ne aTa DJIeKTpOHHbIe Hu(poBbIe 00pa3oBaTelbHbIE
Tema ypoka ponb | Mpaktm | A p uugp p
n/n Bcero | Hble | yeckme H3YYeHHs] | Ppecypchbl
pador | padoThI
bl
buonorus kak KoMIUIeKCHasI
1 HayKa ¥ KaK 4aCTb COBPEMEHHOIO 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
01.09.2023
oOmiecTBa
2 JKuBble cucTeMbl U UX CBOWMCTBA 1 04.09.2023 https://resh.edu.ru/subject/lesson/3827/start/118940/
3 YpoBHEBast OpraHu3anus KUBBIX | 1
cUCTEM 06.09.2023
4 HcTopust OTKPBITHS U U3Y4YECHHUS |
kneTku. Knerounast reopus 08.09.2023
Meroasl MOJIEKYJIIPHON U
KJIETOYHOU OMoJIoruu.
[IpakTuueckas padora «3yuenue
5 €TOZI0B KJIETOYHOU 0100 1 0.5
METOJIOB KJIETOYHOM OHO0JIOrUH 11.09.2023
(xpomatorpadus, snexTpodopes,
Qg depeHraIbLHOe
neHtpudyruposanue, [1L[P)»
6 XHWMHUYECKUH COCTAB KIIETKH 1
13.09.2023
7 MuHepanbHbIE BEIIECTBA KIETKH, 1




UX OMoJIOrnyecKas POJb

15.09.2023

Opranuveckue BemecTBa KICTKU
— Oenku. JlabopaTopnast pabota
«OO0HapyxeHHe OeIKOB ¢
MOMOIIIbIO KaYeCTBEHHBIX
peaxkuuiny

0.5

18.09.2023

CsoticTBa, Ki1accuduxaims u
¢GyHK1IMN OeNKOB

20.09.2023

10

Opranuyeckue BEeIeCTBA KIETKU
— YIJIEBOABI

22.09.2023

11

OpFaHI/I‘{eCKI/Ie BCIICCTBA KICTKHU
— JIMIIUIbI

25.09.2023

12

Hyxneunossie kucnorsl. JJHK n
PHK. JIaboparopHas paboTa
«MccnenoBanne HyKJIENHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3JIMYHBIX OPTaHU3MOBY

0.5

27.09.2023

13

Crpoenue u pynkunu ATO.
Hpyrue nykneo3uarpudocdars
(HT®D)

29.09.2023

14

CexsennpoBanue [IHK. Merozsl
T€HOMUKH, TPAHCKPUIITOMHUKH,
MPOTEOMUKH

02.10.2023

15

MeTto/1bl CTPYKTYpHOM OHONIOrHH

04.10.2023

16

TuIbI KIETOK.
[IpokapunoTnueckas Kierka

06.10.2023

17

Crpoenue 3ykapuoTHYECKON

0.5




kierku. [Ipaktuyeckas pabora
«3y4yeHune CBOMCTB KIETOYHOU
MeMOpaHbD»

09.10.2023

18

IToBepXHOCTHBIN anmnapar KJIE€TK!

11.10.2023

19

OnHoMeMOpaHHbIE OpPTraHOU/IbI
kneTku. [Ipaktuueckas padbota
«3yueHune ABUKEHUS
LUTOIIJIa3MbI B PACTUTEIBHBIX
KJIETKaxX»

0.5

13.10.2023

20

[TomyaBTOHOMHBIE OPTaHOUIBI
KJIETKH: MUTOXOHIPHUH,
ractubl. JlaboparopHas pabota
«HMccnenoBanue niaazmMommsa u
JIeTIIa3MOJIN3a B PACTUTENIBHBIX
KJIETKaxX»

0.5

16.10.2023

21

HememOpaHHbIe opraHou/ bl
KJIETKH

18.10.2023

22

CtpoeHue u QyHKIUH g]1pa

20.10.2023

23

CpaBHuTENbHAS XapaKTEPUCTHKA
KJIETOK 2yKapuoT. JlaboparopHas
pabora «3yuenue cTpoeHust

KJIETOK Pa3TUYHBIX OPTaHU3MOBY

0.5

23.10.2023

24

ACCHMI/IJ’I?IIII/I?I U JUCCUMUIIAIIUSA
— JIB€ CTOPOHBI METa00JIM3Ma.
Tunbl oOMeHa BElIeCTB.
JlabopaTtopHnast pabora «M3yuenue

25.10.2023




KaTaJIMTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha puMepe
aMHJIa3bl WM KaTaasbl)»

25

DepMEHTATUBHBIN XapaKTep
peaxkuuii KJI€TOYHOrO
metabonu3ma. JlaboparopHas
paborta «M3yuenue
(epMEHTAaTUBHOTO PaCIIETIIICHUS
HEePOKCHIa BOJOPO/A B
PACTUTENBHBIX U )KUBOTHBIX
KJIETKax»

0.5

27.10.2023

26

benku-akTuBaTopsl U 6eNKH-
UHTHOUTOPBI

08.11.2023

27

ABTOTpO(DHBIN THIT 0OOMEHA
BEILECTB

10.11.2023

28

dorocuntes

13.11.2023

29

Xemocunres. JlaboparopHast
paborta «CpaBHEHHE TIPOIIECCOB
(GbOoTOCHHTE3a U XEMOCHUHTE3a

0.5

15.11.2023

30

AHaspoOHbBIe OpraHu3Mbl. Buib
opoxenus. JlaboparopHas pabora
«CpaBHEHHE MTPOLIECCOB
OpO’KEHUS U JIBIXaHUSDY

17.11.2023

31

AspoOHbBIE OpraHU3MBbI. DTarbl
SHEPreTHYeCcKOro ooMeHa

20.11.2023

32

OHeprust MeMOpPaHHOTO
rpagueHTa npotoHoB. CUHTE3

22.11.2023




AT®: pabora nporoHHOit ATD-
CHUHTA3BbI

33 Peakiiuu MaTpuyHOTO CHHTE3a 24112023
34 Tpa"ckpunuus — MaTpUYHBINA
cunte3 PHK 27.11.2023
35 Tpancnsauus u e€ srarbl 29.11.2023
KoaupoBanue aMHHOKHCIIOT.
36 gz;zapH6OCOM B OMOCHHTE3€ 01.12.2023
37 Opranuzanys reaoma y
IIPOKApPHUOT U DYKapUOT 04.12.2023
18 MonexyisipHblE MEXaHU3MBbI
9KCIIPECCUH T€HOB Y 3YKapUOT 06.12.2023
Bupycsl — BHeKkIeTOUHBIE
39 (GOpMBI )KU3HU U O0IMraTHbIE 0.5
napasutsl. [IpakTuueckas padora 08.12.2023
«Co3znanue MoJIeNId BUpycCay
40 Bupycuble 3a0oneBanus
YEeJI0BEKa, )KUBOTHBIX, PACTEHUI 11.12.2023
A1 HanorexHonoruu B 6M0I0TUU U
MeIUIIMHE 13.12.2023
42 Ku3HeHHbIN UK KIIETKU 15.12.2023
43 Marpuunsiii cuares JJHK

18.12.2023




Xpomocomsl. JlabopaTtopHas

44 pabota «/3ydyeHue XpoMocoM Ha 0.5 20.12.2023
TOTOBBIX MUKpOIIpenapaTax»

45 JleneHue KIeTKU — MHUTO3 29.12.2003
Tunel knerok. Kapuokunes n
nuTokuHe3. JlaboparopHas

46 pabora «Habmonenne MuTo3a B 0.5 75.12.2003
KJIETKaX KOHYMKA KOpEeIlIKa JIyKa
(Ha TOTOBBIX MUKpOIIpenaparax )»

47 Perynsuus ;kM3HEHHOTO LTUKJIA
KJIETOK 27.12.2023

48 OpranusMm Kak eIMHOE 11eJ10€ 29.12.2023
Txanu pactenuii. JlJabopaTopHas

49 pabora «VI/IBy‘IeHI/Ie TKaHeH 0.5 10.01.2024
pacTeHui»
TkaHM KUBOTHBIX U YEJIOBEKA.

50 Ha6opvaTopHa;1 pabota «M3ydyeHue 0.5 12.01.2004
TKaHel JKUBOTHBIX»
Opranel. CucTeMbI OPraHoB.

51 JlaGopatopHas pabora «3yuenue 0.5 15.01.2004
OpraHoB I[BETKOBOT'O PaCTEHUS

2

5 Omnopa Tena opraHu3mMoB 17.01.2024

53 JIBuKeHne opraHu3MoB 19.01.2024

54 [Iutanue oprann3MoB




22.01.2024

TIuTanne N03BOHOYHBIX

55 JKUBOTHBIX. [InmeBapurenbHas 24.01.2024
CHUCTEMA YEJIOBEKA
56 JlpIxaHue opraHu3MoB 26.01.2024
57 JIpIxaHue M03BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa 29.01.2024
58 TpaHcnopt BelecTs y
OpraHu3MOB 31.01.2024
KposenocHas cucrema
59 MO3BOHOYHBIX )KUBOTHBIX U 02.02.2004
YeJIoBEKa
60 Brinenenue y opranu3zmMoB 05.02.2004
61 3amuTa y OpraHu3MoB 07.02.2024
62 MMMyHHas cuCTeMa 4el0BEKa 09.02.2024
63 PaznipaxuMoCTh U perymsuus y
OpraHu3MOB 12.02.2024
['ymopanbHas perynsuus u
64 SHJIOKPUHHAS CUCTEMA KUBOTHBIX 14.02.2004
U 4EeJIOBeKa
65 DopMBI pa3MHOKEHUS
OpraHU3MOB 16.02.2024
66 ITonoBoe pa3sMHOXKEHUE




19.02.2024

67

Meiios

21.02.2024

68

l'amerorenes. O6pazoBanue 1
Pa3BUTHUC MMOJIOBBIX KJICTOK.
JlabopaTtopHast pabora «M3yuenue
CTPOEHHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpemapaTax»

0.5

23.02.2024

69

I/IHI[I/IBI/IZ[yaJ'II)HOG Pa3sBUTHUC
OpTraHu3MOB — OHTOI'CHE3

26.02.2024

70

38.KJ'IaI[Ka OpTraHOB U TKaHEeM u3
3apOJAbIIICBBIX JIMCTKOB

28.02.2024

71

Poct u pa3BuTHE JXKUBOTHBIX.
JlaGoparopHas paboTa
«BpIsiBI€HNE IPU3HAKOB
CXOJICTBa 3apOJIbIIIEH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

01.03.2024

72

PasmHoOxeHUe U pa3BUTHE
pacrenuii. JlaboparopHas pabota
«CTpoeHue opraHoB
Pa3MHOXKEHHSI BBICIITHX
pacTeHuin»

0.5

04.03.2024

73

HCTOpI/IH CTaHOBJICHUA U
Pa3BUTHUA TCHETUKH KaK HAYKH

06.03.2024

74

OCHOBHBIE TIOHATHS U CUMBOJIBI
reHetuku. JlabopatopHas padora
«JIpo3oduia kak 00bEKT
TeHETUYECKUX HUCCIIe0BAHUID)

0.5

11.03.2024




3aKOHOMEPHOCTH HACJIEI0BAaHUS
npu3HakoB. MoHOTHOpUAHOE
ckpemuBanue. [Ipaktuaeckas

7 pabora "V3y4eHue pe3yibTaToB 05 13.03.2024
MOHOTUOPHUIHOTO CKPEIIUBAHUS Y
npo30¢uis"
76 uTonornyeckne 0CHOBBI
MOHOTHOPHUIHOIO CKPEIINBAHUS 15.03.2024
77 AHanmu3upylollee CKpeluMBaHue.
Henonnoe nomMmuHupoBanue 18.03.2024
JurnbpuaHoe cKkpemrBaHue.
[TpakTryeckas padora «M3ydeHnue
78 0.5
pe3yabTaTOB TUTHOPUIHOTO 20.03.2024
CKPEIIUBAHUS Y IPO30(DUITBDY
79 [{uTonoruueckue OCHOBBI
TUTHOPHUIHOTO CKPEIUBAHUS 22.03.2024
20 CuenneHHoe HaclleJOBaHHE
PU3HAKOB 01.04.2024
81 XpoMOCOMHasi TeOpust
HACJIEICTBEHHOCTH 03.04.2024
82 I'enernka nmona 05.04.2004
83 ['enoTun kak 1enocTHas cucreMa
08.04.2024
I'eneTnyeckuii KOHTPOJIb
84 pa3BUTUS PACTEHUM, )KUBOTHBIX U 10.04.2024
YyesioBeKa
85 M3MeHunBOCTh MpHU3HAKOB. Buasl




N3MCHYHUBOCTHU

12.04.2024

86

Monuduxaonsas
U3MEHYUBOCTD

15.04.2024

87

Bapuannonsslii pan u
BapHallOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanne
3aKOHOMEPHOCTEN

MO (PHUKAITMOHHON
n3MeHunBocTH. [locTpoenne
BapHallIOHHOTO psifa U
BapUaALlMOHHON KPUBOI»

0.5

17.04.2024

88

I'eHoTHIIMYECKAs U3MEHUYMBOCTb.
KomOunaTuBHAsS H3MEHUYHBOCTD

19.04.2024

89

MyTranuoHHas U3MEHUYUBOCTbD.
[TpakTnyeckas padora «MyTanuu
y Ipo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

22.04.2024

90

3aKOHOMEPHOCTH MYTAIl[MOHHOTO
npoiiecca. DMUTeHEeTUKA U
SIIUI'€HOMUKA

24.04.2024

91

I'enermka yemoBeka.
[IpakTuyeckas pabora
«CocTaBieHre U aHAJIN3
POAOCIIOBHOW

0.5

26.04.2024

92

MeToapl METUIIMHCKON T€HETUKHT

29.04.2024

93

3HaYeHNE MEIUIIMHCKON




TCHCTUKU B IIPECAOTBPAICHUN U
JCYCHHUHU I'CHCTUYCCKUX
3a00JICBaHUM YeIOBEKa

03.05.2024

94

OCHOBHBIE TIOHATHS CEIEKIHH.
JlaGopatopHas pabora «3yuenue
COPTOB KYJIbTYPHBIX PACTCHUN U
TIOPOJ] TOMAIITHAX KUBOTHBIX)

0.5

06.05.2024

95

MeToap! ceaeKIIMOHHON pabOThl.
JlaGopatopHas pabora «3yuenue
METO/I0B CEJICKIIUH PacTEHUID)

0.5

08.05.2024

96

JlocTrKeHMs CeTeKIMu PACTEHUI
Y KUBOTHBIX. [IpakTnyeckas
pabora «IIpuBuBKa pacTeHuil»

13.05.2024

97

CoxpaHeHnue, u3y4eHue u
UCTIOJTb30BaHUE TEHETUIECKUX

pecypcoB

15.05.2024

98

buotexHonorus Kak Hayka u
OTpaciib MPOU3BOJICTBA.
[IpakTnueckas pabora «M3yuenue
00BEKTOB OMOTEXHOJIOTUN

0.5

17.05.2024

99

OcHoBHbIE HamnpaBICHUS
CUHTETUYECKON OMOJIOTHHU

20.05.2024

100

XpOMOCOMHAs Y I'€HHas
WHKEHEPUS

22.05.2024

101

MGI[I/IHI/IHCKI/IG OHMOTEXHOJIOTHH

24.05.2024

102

PesepsHbliit ypok. IToBTOpenue,
0000111eHHe, CHCTEMATHU3ALIUS

27.05.2024




3HAHUHA

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102

13.5




11 KUIACC

KosnuuectBo yacos DJIEeKTPOHHBIE
Jl:;-)l'l Tema ypoxa Bcero EIZ)IZTPOJIL E:ea s fI[:;:eHI/IH Eg[?;l;z?;:fenb
padoTbI padoTsI HblIe pecypchbl
1 OpomtonnonHas teopus Y. Jlapsuna 1 01.09.2023
) JIBUOKyIIME CUITBI HBOJIIOIIMU BUIOB 110 Y. |
HapBuny 04.09.2023
3 Bboprba 3a cyiecTtBoBaHuE, €CTECTBEHHBIN U i 0
UCKYCCTBEHHBIN 0TOOp 06.09.2023
4 dopMUpOBaHNE CHHTETUYECKOM TEOpUHU 1 1
3BOJIIOIUU 08.09.2023
5 DTarbl SBOMIOIMOHHOTO MpoIlecca: |
MHUKPOIBOIIOLMS U MAKPOIBOJIFOLIHS 11.09.2023
6 [Tomynsiust — sIeMeHTapHas eIUHULIA |
3BOIIOIUU 13.09.2023
3aKOH reHeTHUYeCKOro paBHoOBecus JIx.
7 Xapmau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BpIsiBIIeHHE HU3MEHYHUBOCTH Y 15.09.2023
oco0eit 0JTHOrO BUAa»
8 OnemeHTapHbIe (PAaKTOPBI IBOJTIOLUN 1 18.09.2023
9 O ekt ocnoBarens. Ipdekt OyTbIIOUHOTO |
TOpJIBIIIKA 20.09.2023
10 Murpauuu. M301a0uu nomyJIsiiun: 1




reorpaduueckas, OuoIoruIecKast

22.09.2023

11

EctecTBeHHBII 0TOOP — HaINpaBIISIIOIIMMA
(bakTop IBOJIIOIIUHU

25.09.2023

12

[TonoBoii oT60p

27.09.2023

13

[Tprcnoco01eHHOCTh OPraHU3MOB Kak
pe3yibTaT MUKPO3BOIIOIMHU. JITabopaTopHast
pabora «M3ydyenue apoMopo30B 1
UMO0AIANITALIMM Y PACTEHUHN U )KMBOTHBIX)

0.5

29.09.2023

14

[Tpumeps! pucocoOIEHUH Y OPraHU3MOB:
Mophonoruueckue, GU3N0IOrHIECKHE,
OMOXMMHYECKHE, TOBEICHYECKUE.
JlabopaTtopHast pabota «IIpucnocoOneHus
OpTraHru3MOB U UX OTHOCHUTCIIbHAA
1[E€JIECO00PA3HOCTHY

0.5

02.10.2023

15

Bun, ero xpurepun u CTpykTypa.
JlabopaTtopHast pabora «CpaBHEeHUE BUIOB
10 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

04.10.2023

16

Crpykrypa Buza

06.10.2023

17

Bunoobpa3oBanue kak pe3ynbraT
MUKPO3BOIIOLUU

09.10.2023

18

CBs3b MHKPOI3BOJIIOIWHA U SITUACMUOJIOTUA

11.10.2023

19

MaxpoaBosntonus. [laneontonornueckue
MCTOJbI U3YUCHHUA SBOJTIOIIUN

13.10.2023

20

buoreorpaguueckue MeToabl U3y4eHUs
IBOJIIOLIUH

16.10.2023




3M6pI/IOJ'IOFI/ILIeCKI/Ie 1 CPABHUTCIIBHO-

21 MOP(OJIOTHUECKUE METO/IbI U3yUEHUS 18.10.2023
3BOJIIOIINH
MonekyasipHO-TeHeTHYECKHE,
22 OMOXMMHUYECKHE U MAaTEMATHYECKHUE METO/IbI £0.10.2023
U3y4EHHsI SBOJIIOLIUU
23 OO61re 3aKOHOMEPHOCTH BOJIOIUH 73.10.2023
24 AnantuBHas paauanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJIOLUU 25.10.2023
)5 Hayunble runote3bl MpOUCXOKICHUS )KU3HU
Ha 3emiie 27.10.2023
26 JloHay4HbIE IPEICTaBIECHUS O 3aPOXKICHUN
KU3HU 08.11.2023
7 OCHOBHBIE ATaIbl HEOPTAHUYECKOM
3BOJIIOIUU 10.11.2023
28 I'umoressl 3apoKaeHHS KU3HHA 13.11.2023
Hcropus 3eMiu U METObI €€ U3yUeHHUS.
29 JlaGopatopHas pabota «/3yuenue u 0.5
OIMCAHUE UCKOIIAEMBIX OCTaTKOB JIPEBHUX 15.11.2023
OpPTraHU3MOB»
30 HauanbHble 3Tansl OpraHMuecKoi IBOITIOIUH 17.11.2023
31 OBOIIOLUSA DYKApUOT 20.11.2023
0 OCHOBHBIE ATAITBI YBOJIOIUH PACTUTEILHOTO 0.5
mupa. [IpakTuueckas padora «3yuenue 22.11.2023




0COOEHHOCTEH CTPOCHUS PACTCHUN Pa3HbBIX
OTZIEIIOB

OCHOBHBIE ATaITbI 3BOJIFOIITUHU )KUBOTHOI'O

33 Mupa 24.11.2023
DBouoNs )KUBOTHBIX. [IpakTiueckas
34 pabora «3yuenne ocOOEHHOCTEN CTpOEHUS 0.5 27 11.2023
MIO3BOHOYHBIX JKUBOTHBIX)
35 PazButue xxu3HM Ha 3emMIie 1o 3paM U
nepuoaam 29.11.2023
16 MaccoBble BEIMHPAHUSI — IKOJIOTUYECKUE
KPHU3HUCHI IIPOLLIOTO 01.12.2023
37 CoBpeMeHHBIH IKOIOTUYECKUI KPU3UC, €T0
0COOEHHOCTH 05.12.2023
18 CoBpeMeHHast CHCTEMa OPTaHUIECKOTO
IPOLLIOTO 06.12.2023
39 OCHOBHBIE CHCTEMaTHYECKHE TPYTIITHI
OpraHU3MOB 08.12.2023
40 AHTpOIIOJIOTHS — HayKa O 4EJIOBEKE 12.12.2023
A1 Pa3Butue npencraBieHuil 0 NPOUCX0XKICHUN
YyesoBeKa 13.12.2023
MecTo yenoBeka B CUCTEME OPraHUYECKOIO
4 Mupa. Ha60p%T0pHaﬂ pabora «3yuyenue 0.5
0COOEHHOCTEHN CTPOEHUS CKeJIeTa YEIOBEKa, 15.12.2023
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
43 JIBrKy1ye CUIIbl aHTPOIIOTeHe3a

19.12.2023




CoOTHOIIEHUE OUOJIOTHYECKUX U

44
COLIMANILHBIX (PaKTOPOB B AaHTPOTIOTCHE3E 20.12.2023
45 O
CHOBHBIE CTa/INN aHTPOIIOreHe3a 9 122023
4 IT
6 aJIeOreHETHKA U NaJI€OreHOMUKA 26.12.2023
47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA
27.12.2023
Yenoseueckue pacel. [Ipaktuueckas padora
48 U 7 0.5
«M3yueHune 3KONOTUYECKUX afanTanun 50.12.2023
YEJIOBEKA»
49 MexIUCIUTITHHAPHBIE METO/IbI
aHTPOIIOJIOTUU 09.01.2024
50 3apoxaeHUE U Pa3BUTHE YKOJIOTHU 10.01.2024
Mertoast skonoruu. JlabopatopHas pabora
1 {4 .
5 «3yuenue MfTOHOB 9KOJIOTMYECKUX 0.5 12.01.2004
U CCIIETOBaHUID)
5 3Ha4yeHue 3KOJOrMYECKUX 3HAHUM 115
YyesoBeKa 16.01.2024
53
Okonoruyeckue HakTopsl 17.01.2024
AbuoTtnueckue paxkropsl. CBeT Kak
54 sKosiorudeckuit paxtop. JlaboparopHas 0.5
pabota «BpIsBI€HNE IPUCTIOCOOIECHUH ' 19.01.2024
OpPTaHU3MOB K BIMSIHHIO CBETa»
Aobuotuueckue daxropsl. Temmneparypa kak
55 . 0.5
sKoJoruyeckuit pakrop. JlabopaTtopHas 23.01.2024




pabota «BpIsBI€HNE IPUCTIOCOOIEHUH
OpPraHU3MOB K BIUSHHUIO TEMIIEPaTypb»

Abuotnyeckue ¢aktopbl. BraxHocTh Kak
sKosiorudeckuit paxtop. JlaboparopHas

56 0.5
paboTta «AHATOMUYECKHE OCOOCHHOCTH 24.01.2024
pacTeHHi U3 pa3HbIX MeCT OOUTAHUS»
57 Cpenpbl oOuTaHus OPraHu3MOB
26.01.2024
58 b
MOJIOTHYECKUE PUTMBI 30.01.2024
59 XK
U3HEHHbIE (POPMBI OpPraHU3MOB 31.01.2004
60 b
NOTHYECKHE (PaKTOPHI 02.02.2004
3HadyeHrne OMOTUYECKUX B3aUMOJIHCTBUI
61
JUIsl CYIIECTBOBaHMS OPraHU3MOB B cpejie 06.02.2004
oOuTaHus
6 DKOJIOTUYECKHE XapaKTEPUCTUKU
HOMYJISILIUU 07.02.2024
OCHOBHBIE TIOKA3aTEIH MOIYJISLUH:
63
YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U 09.02.2004
MI0JIOBasi CTPYKTYpa
OcCHOBHBIE TOKA3aTeIH MOMYJIALUU:
64
POXTaeMOCTh, IPUPOCT, TEMIT POCTa, 13.02.2024
CMEpPTHOCTh, MUTPAIHH
65 C)
KOJIOTUYECKasl CTPYKTYpa HOIMYJISILIH 14.02.2024
66 JluHaMuKa HOMyYJISALNY U €€ PEeryIsaius




16.02.2024

KpI/IBI)Ie pocCTa YUCJICHHOCTH MTOMMYJIAIINH.

67
KpuBble BeKUBaHUS 20.02.2024
Okonoruyeckas HuIIa Buaa. JlaboparopHas
68 0 IT 0 i .
paborta «IIpucnocobneHust ceMsiH pacTeHHUM 0.5 21.02.2024
K pacceyieHuIo»
69 B i
U1 KaK CUCTeMa MOy 27 02,2004
70 3aKOHOMEPHOCTH MOBEJCHHUS U MUTPALUil
JKUBOTHBIX 28.02.2024
71 Coob6 —0
000111€CTBO OPraHU3MOB HOIICHO3 01.03.2024
72 €]
KOCHCTEMa KaK OTKpBITasl cucTeMa 05.03.2024
7 KpyroBopoT BelecTB 1 NOTOK 3HEPTUU B
9KOCHCTEME 06.03.2024
74 O
CHOBHBIE MTOKa3aTeIN SKOCUCTEMbI 12.03.2004
75 €]
KOJIOTUYECKHE TTUPAMHUIBI 13.03.2024
76 " 0 —
3MEHEHHUsI COOOIIECTB — CYKIECCUH 15.03.2004
77 [TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMbI MOPEN U OKEaHOB 19.03.2024
73 [TpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI
TYHJAP, JIECOB, CTEIIEH, ITyCTHIHb 20.03.2024
79 AHTpPOTIOTEHHBIE YKOCUCTEMBI




22.03.2024

Ypb6oskocucremsl. [IpakTuueckas pabora

80 0.5

«3yuenue u onucanue ypo0o3KoCHCTEMBD) 02.04.2024

3akoHOMEpHOCTH (HOPMHUPOBAHHS OCHOBHBIX

1 . .

8 B3aMMOJIEHCTBUI OpraHU3MOB B 03.04.2004

IKOCHCTEMAX

MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUIN
%) pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,

OpTraHU3MEHHOM, MOMYJISIITUOHHOM U 05.04.2024

IKOCHCTEMHOM YPOBHSIX
23 buocdepa — obmerianerapHas 060104ka

3emiu 09.04.2024
84 B.U.B

Yyenue epHaJIcKoro o bnochepe 10.04.2024
85 3

AKOHOMEPHOCTH CYIIECTBOBAaHUS OHOChHEpHI 12.04.2004

26 KpyroBopoTs! BewmecTs u

OMOreOXMMHUYECKHE LIUKJIIBI 16.04.2024
g7 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI

CyIIH 17.04.2024
88 i

YcroitunBocTh 61ochepsl 19.04.2024
89 €]

KOJIOTUYECKHE KPU3HUCHI M UX IPUIHHEI 53.04.2004
0 B i

9 03/1eficTBHE YenoBeka Ha buochepy 24.04.2004
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA




PaCTUTENbHBIA U )KUBOTHBIN MU

26.04.2024

92 OxpaHna npupo/isl 1 30.04.2004
93 OCHOBHBIC IPUHITHITBI YCTOHYHUBOTO i

Pa3BUTHA YEJIOBEYECTBA U IPUPOIbI 03.05.2024

ParmonanbHO€ MPUPOIOIIONIB30BAaHHUE U
94 COXpaHEeHHe OMOJIOTHMYECKOT0 pa3Ho00pa3us 1 07.05.2024

3emin

O06o061eHne o Teme «MUKpPOIBOIOLUS U €€
95 1

pe3ynbTaThD» 08.05.2024
96 O6061menue o teme «Makpo3BOIIOLUS U €€ |

pe3yJIbTaTh» 14.05.2024
97 O606mmenue no teme «IIpoucxoxnenue u |

pa3BUTHE KU3HU Ha 3eMiIe» 15.05.2024
08 O6061mmenue o teme «IIpoucxoxnenue |

YeJI0BEKa — aHTPOIIOTEHE3» 17.05.2024

O06o00611eHne 1o TeMe «DKOJIOTHsI — HayKa O
99 1

B3aUMOOTHOILIEHUAX OPraHU3MOB» 21.05.2024
100 O0600mmenue mo reme «OpraHu3Mbl U cpejia |

oOUTaAHUS 22.05.2024
101 O60611eHre 1o TeMe «IKO0JIOTUsl BUJIOB U i

HOMYJISILIUID 24.05.2024
102 O606mmenue o teme «bruochepa — 1

rJ100abHask IKOCHUCTEMAY 27.05.2024

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buosnorus. O6mas 6uosnorus, 10 kinace/ 3axapos B.b., MamonTtoB C.I'.,
Conun H.U., 3axaposa E.T.; mox penakmueit 3axaposa B.b., O6mectBo ¢
OTpaHMYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe o0IIeCTBO
«3marensctBo «IIpocBemenue»

* buonorus. O6mas ouomnorus, 11 kimacc/ 3axapos B.b., MamonToB C.I"., Conun
H.U., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O611ecTBO ¢ orpaHMuYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe o01iecTBo «M31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA
Meroaunueckoe nocodue k yueonuky B. b. 3axaposa, C. I'. MamonToBa, H. 1.
Conuna, E. T. 3axapoBoii
«buonorus. O6mas 6uonorus. 10 11 kmacc. YrmyOnéHasii
ypoBesb» / B. b. 3axapoB. — M. : JIpoda, 2019. —

183 ¢. — (Poccuiickuii yueOHHK).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
Konctpykrop yuebHsix mnanoB Koncrpykrop yueOHbIX miaHoB (edsoo.ru)

Mos mikona - (31ech NpeACTaBIEHbl YPOKH MO KilaccaM 00y4YeHUsI KOTOPbIE



otrcyTcTBYI0T B Y MK)

https://myschool.edu.ru/

bubmmoreka mudpoBoro odpazoBaTenbHOTO KOHTeHTa (myschool.edu.ru)
bank 3aganuii (instrao.ru) ; EcrecTBeHHOHay4YHasi rpaMOTHOCTS (instrao.ru)
OTKpbITHIN OaHK 3aJjaHUN JJIS1 OIIEHKU €CTECTBEHHOHAYYHOU IPaMOTHOCTH
(fipi.ru)

Cdepym (prof-sferum.ru)

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

https://fioco.ru/obraztsi i opisaniya vpr 2023
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