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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydueObHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxkeHusMm OIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HaHHWS, CBA3AHHOIO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesieT 00s13aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro MpeaMeTra
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOyJaromuxcss MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro 0Opa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OHMOJOTMH, 3MOPHOJOTMHA M OHOJOTMU pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
Ouonornueckoro  oOpa3oBaHMs B  By3aX W OpPraHM3alMsIX  CPEIHETrO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMH, aKTyalM3UPYIOTCS 3HAaHUS OO0y4arolmuxcs Mo OOTaHUKe, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
0Oy4aroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPAaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, MPUKIIATHBIX aclleKTax OMOJIOTHYecKuX 3HaHui. s
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM WM MHOW oOjacTu OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra © NpUOOpETeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, wnu K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

Joctmxenne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO0 KapTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMM IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIbHOIO  IMPOBENEHUS  OMOJOTMYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHME OOyYaloIMMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpYXarolled NpupogHON cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTHYECKOT0o UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIIBHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (POPMHPOBAHUE DKOJIOTHUCCKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, IKOCUCTEM, Ouochepnl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBHS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyIbHBIMUA HHTEPECAaMH M ITOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpeaHero oobiiero oOpaszoBaHusi, coctaBisier B 10 kmacce — 102 yaca (3
gyaca B HEJICIIIO).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YYETOM CHEIU(UKU €ro COJASp)KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 0Opa3oBaHMs B OpraHU3ANMSIX CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTUdeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPKAHUE OBYUYEHUSA
10 KJIACC

CopeprkaHue NMporpamMMel, BBIJIEJIEHHOE KYpCU80M, HE BXOJIUT B MPOBEPKY IOCYAAPCTBEHHOW MTOrOBOW aTTeCTallld
(THA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouoiiorusi — KOMIUIEKCHas: Hayka. KpaTkas ucropusi pa3BuUTUs OMOJIOTHH. bHojorndyeckue Haykd U
u3ydaeMble UMH 1poosieMbl. DyHIaMeHTaNbHbIE, TPUKIIAJAHbIC U TOMCKOBBIC HAYYHBIEC UCCIICIOBAHMS B OMOJIOTHH.

3HadeHune OUOJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTuHbl Mupa. [Ipodeccun, cBsizaHHbie
c Owuonorueil. 3HaueHHe OWOJIOTMM B NPAKTUUECKOM JEATEIBHOCTH YEJIOBEKa: MEIUIIMHE, CEIbCKOM XO3SHCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanun

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapBun, Y. I'apseii, I'. Mennens, B. W.
Bepnanckuii, U. I1. [1aBnos, 1. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K.
benses.

Tabnuiel 1 cxembl: «CBsI3b OMOJIOTHHU € IPYTUMH HayKaMu», «CrucTeMa OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTeMbl Kak npeameT u3ydeHusi Ononoruu. CBOMCTBA KUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa,
JACKPETHOCTh M LEJIIOCTHOCTh, CIIO)KHOCTh W YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPraHU3aLMs,
CaMOBOCIIPOU3BEECHUE, PA3APAKUMOCTb, U3SMEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHU OpraHu3allM KUBBIX CHUCTEM: MOJEKYJISPHBIN, KJIETOYHbIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJIAIUMOHHO-
BUJIOBOM, HSKOCHUCTEMHBIN (OMoreoneHoTHuueckuil), oOuocdepupiii. Ilpoueccol, MPOUCXOASUIME B KUBBIX CHUCTEMAaX.
OcHoBHBIE MpU3HAKU KUBOro. JKu3Hb Kak (opma cyiecTBoBaHMs MmaTepuu. Hayku, u3ydaroliue >KUBbIE CUCTEMbl Ha
Pa3HbIX YPOBHAX OPTaHU3ALMH.

N3yuenne xuBbIX cucteM. Mertoasl Ouonormdyeckol Hayku. HaOmonenwe, wu3MepeHHe, OSKCIEPUMEHT,
cucreMarusanus, MeraaHanus. [lonsarhe o 3aBUCMMOM M HE3aBUCUMOU IepeMeHHOW. [limanupoBaHue 3KcHEpUMEHTA.
[TocTanoBka u npoBepka rumnote3. Hynesas runoresa. [lonsiTue BIOOpKH U €€ JOCTOBEPHOCTh. Pa30poc B OMOI0TrHYecKux



naHHbIX. OLIEHKa I0CTOBEPHOCTHU MOJYYEHHBIX pe3ysbTaToB. [IpUUMHBI HCKaXEHUS PE3yIbTaTOB dKcIiepuMeHTa. [lonsarue
CTaTUCTHYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «bUONOrMYecKkue cucTembl», «CBOMCTBA >KUBOW MaTEPHUN»,
«YPpOBHM OpraHU3alMM KUBOW MpUPOnb», «CTpoeHHE KUBOTHOM KIETKH», « [KaHU KMBOTHBIX», «CHUCTEMBI OPraHOB
YeJI0BEYECKOTo oprannu3May, «buoreorenosy», «buocdepa», « MeToapl H3yUeHHS )KUBOM PUPOIBD.

O6opynoBanue: 1abopaTopHOE 00OPYAOBAHUE IS TPOBEACHHS HAOIIOICHUN, U3MEPECHUM, YKCTIEPUMEHTOB.

IIpakTnueckas padora «Vicrnonb30BaHNE Pa3TUYHBIX METOJIOB MPU U3YUYECHHUH )KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS €IWHUIIA XUBOro. Mcropus oTkpwiTHs KieTku. PaGotsr P. I'yka, A.
Jleenryka. Knerounas teopus (T. [lIBann, M. Illneitnen, P. BupxoB). OCHOBHbIE TTOJIOKEHUSI COBPEMEHHON KJIETOYHOM
TEOPUH.

MeTonbl MOJEKYJISIPHONW M KJIETOYHOW OMOJIOTHU: MUKPOCKOMHS, XpoMarorpadusi, 3J1eKTpodope3, METO]] MEUEHBIX
aToMoB, nuddepeHnransHoe MEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue QUKCUPOBAHHBIX KIEMOK.
OnekTpoHHas MUKpockonus. Kongokanvnas mukpockonus. Bumanvnoe (npudsxcuznennoe) usyyenue Kiemox.

JleMoHCTpauumn

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

Tabmuubr u cxeMbl: «CBETOBOM MHUKPOCKOM», «IJEKTPOHHBIA MHUKpPOCKOM», «Mcropus pa3BUTHS METOI0B
MHUKPOCKOTIUN.

O6opynoBaHKE: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATbHBIX KIIETOK.

IIpakTnueckass pab6ora «V3ydeHue MeETOJOB KJIETOUHOM Ouonoruu (xpomartorpadus, snexTpodopes,
muddepennunansuoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKpPO- U YJbTPAMUKPOAIEMEHTHl. Boma u €€ poJsib KaKk pacTBOPHUTEI,
peareHTa, ydacTue B CTPYKTYpUPOBAHUU KJIETKH, TEIUIOPEryasaiuu. MuHepaibHble BElleCTBa KJIETKH, UX OHMOJIOTHYecKas
poib. PoJjib KaTHOHOB ¥ aHMOHOB B KJIETKE.



Oprannyeckue BellecTBa KIeTKu. bruonorndueckue noimMepsl. benku. AMUHOKUCIOTHBIN cocTaB 0enKkoB. CTPYyKTYpbl
OenkoBoil Monekybl. [lepBuuHas cTpykTypa Oenka, menTHuaHas cBsi3b. BropuuHas, TpeTuuHas, 4eTBEPTUYHAS CTPYKTYPBHI.
Henarypanus. CoiictBa 6enkoB. Knaccudukamus 6enkoB. buonorndyeckue GpyHkiumuu 6enkoB. /Ipuonui.

VYrneBonbl. MoHOCaxapu/ipl, IUCaxapuibl, OJUrocaxapuibl U noivcaxapuabl. OOIUNA MIaH CTPOCHUS U (PUBUKO-
XUMHUYECKHE CBOMCTBA yrieBoA0B. buosornueckue QyHKIUU yriIeBOAOB.

Jlumunel. T'uapodunbHo-TuapOodoOHBIe cBoicTBa. Knaccudukanums mununoB. Tpurmuuepunsl, (ochonumnumisl,
BOCKHM, cTepouiabl. buonormueckue ¢yHkiuu aunuaoB. OOImMe CBOWCTBA OMOJOTMUECKUX MEMOpaH — TEKydecTb,
CIIOCOOHOCTH K CaM03aMbIKaHHUIO, TOJTYIIPOHUIIAEMOCTb.

HyxknennoBeie kucinotel. JHK wu PHK. Crpoenune HykinenHoBbiXx kucioT. Hykneorunasl. Ilpunimn
koMrieMentapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — aBoitHas criupaiib. MecToHAaXOXKIEHUE U OUOJIOTMYECKHE
¢ynkunu [JTHK. Buast PHK. ®ynkuun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Mosekyine AT®. buonormdeckue ¢ynkiuu ATO.
BoccranoBieHHbBIE MEPEHOCUMKH, MX (DYHKIIMU B KIeTKe. [[pyeue wnykneoszuompugocpamor (HTD). CexkBeHupoBaHHE
JHK. Memoovwt cenomuku, mpanckpunmomuxu, npomeomMuxu.

CtpykrypHas OuoJyiorusi: OHMOXUMHYECKHE U Ouoduznueckue HCCIe0BaHUsI CcocCTaBa W MPOCTPAHCTBEHHOM
CTPYKTYpbI Ouomodiekyn. Mooenuposanue cmpyKkmypsl U OyHKYUti OUOMONIEKYN U UX Komniekcos. Komnvromephulil ouzaiin
U OpeaHUu4ecKuti cunmes 6UOMONEKY U UX HENPUPOOHBIX AHATI0208.

JlemoHcTpanuu

IToptpetsl: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, @. Caurep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHne XUMHUYECKHUX DJEMEHTOB B HEXKUBOM mpupone», «PacmpenerneHne XHUMHYECKUX
AJIEMEHTOB B JKMBON IIPUPOIE».

Tabmuibl u cxembl: «[lepuonnueckast TabyMIa XUMUUECKUX 2JIEMEHTOBY», «CTpOCHHE MOJIEKYJIbI BO/Ib», «BerecTra
B COCTaBe OpraHu3MoBy», «CTpoeHue Monekyibl Oenka», «CTpyKTypbl O€IKOBOW MoJEKyNb», «CTpOeHHE MOJIEKYI
yIIIeBO10B», «CTpoeHrne MOJIEKYJ TUNUI0BY», « HykinenHoBbie KUCIOTE, «CTpoeHne MoJieKyJibl ATD.

OO6opynoBaHue: XUMUYECKasl TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyKkeHHUE OCIKOB C TTOMOIIILI0 KAYECTBEHHBIX PEAKITUI.

JlaGopaTopHuasi padora «/ccnenoBanne HyKJIEMHOBBIX KUCIOT, BBIICIICHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.



Tema S. CTpoeHue u pyHKINH KJIETKH

Tunsl KJIETOK: yKapruoTHUecKas U npokapuoTnyeckas. CTpyKTypHO-(QYHKIIMOHATBHBIE 00pa30BaHUs KICTKH.

Crpoenne mnpokapuoThdeckod kieTku. Kierounas creHka Oaktepuid M apxeil. OCOOEHHOCTHM CTPOEHUS
reTepoTpo(pHOM 1 aBTOTPO(HOM MPOKAPUOTHUECKUX KJIETOK. MecTO U poJib IPOKApUOT B OMOLIEHO3aX.

CrpoeHne u (PyHKIMOHMPOBAHUE HYKapuUOTHUECKOM KieTku. [lna3marmyeckas MeMOpaHa (IUiazManeMma).
CrpykTypa mia3MaTudeckoid MeMOpaHbl. TpaHCTIOPT BEIMIECTB Yepe3 IMIa3MaTHIeCKyI0 MEMOpaHy: acCUBHBIN (Muddy3us,
obneruénnas nuddy3us), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIA aKTHUBHBIN TpaHcnopT). [lomynponniiaeMocTs MeMOpaHbl.
Pabora HaTpuii-KaaueBoro Hacoca. DHJIOLMTO3: MUHOLUTO3, paronuTo3. Dk301uTo3. Kinetounas crenka. CTpykTypa u
(YHKIMM KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

[Mutomna3zma. Lurozons. LHurockener. [IBuxenue nuromiasmel. Opranouas! kieTku. O1HOMEMOpaHHbIE OPTaHOU/IbI
KJIeTKH: sHAomnaszmarndeckas cerb (JIIC), anmapar ['onbaku, JU30COMBI, MX CTpoeHHUE U (PyHKUMU. B3anmocBs3b
OJTHOMEMOpPAHHBIX OpPraHOUAOB KJIeTKU. CTpOeHUE TpaHySIPHOTO peTukyiyma. Mexanuzm nanpasnenus oenxos & IIIC.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [mankuil (arpaHyssipHBIA) SHIOMIA3MaTUYECKHI
petukynyMm. CekperopHas ¢yHkius annapara ['omabmxu. Moougukayus benxoe 6 annapame [onvoocu. Copmuposka
benxoe 6 annapame I onvoorcu. TpaHCHOPT BELIECTB B KiIeTKe. Bakyosn pactuTenbHbIX KieTok. Kinetounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPTaHOWBl KJIETKA: MUTOXOHIPHM, TIACTUABL. [Ipoucxodcoenue MumoxoHOputi u nIACMUo.
Cumbuocenes (K.C. Mepeckosckuti, JI. Mapeyauc). CtpoeHue M (PyHKUMM MUTOXOHApUM W 1uiactui. llepBuuHbIe,
BTOPUYHBIE U CJIOKHBIE MIIACTHIbI (POTOCUHTEZUPYIOLINX 3YKAPHOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEHKOIUIACTHI BBICIINX
PaCTEHUMN.

HememOpanubie opraHounbl kieTku CrpoeHHMe W (PYHKIMHM HEMEMOpPAaHHBIX OpPraHOMJIOB KJIETKH. PHOOCOMBI.
Ilpomesxcymounvie punamenmor. MukpoduaaMeHThl. AkmuHosble Mukpoguiamenmsi. MblllIeUHbIE KIETKH. AKMUHOBbIE
KOMNOHEeHmbl Hemblueunblx Kiemok. Mukpotpyoouku. Knetounsiii nentp. CTpoeHHe U IBUKEHUE )KTYTUKOB M PECHUYEK.
Muxkpotpy6ouku nuromnasmsl. LlenTpuons. benku, accoyuuposannvie ¢ MUKpOQPUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie benku.

Anpo. O6onouka siapa, XpOMaTHH, KApUOIUIa3Ma, SIAPBIIIKHA, UX CTpOeHUE U PYHKIMU. SaepHblil OeIKOBBIA MAaTPUKC.
[IpocTpaHCTBEHHOE pACIOJOKEHUE XPOMOCOM B HHTEp(Da3HOM siape. JIyxpomamun u 2emepoxpomamur. benku
XpOMaTHHA — TUCTOHBL. /Junamuxa sadepHoii 060104Ku 8 mumo3se. AoepHulii mpancnopm.



Kierounsle BknroueHus1. CpaBHUTENbHASA XapaKTEPUCTUKA KIETOK 3YKApUOT (paCTUTEIbHOM, )KUBOTHOU, TPUOHON).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmunpl u  cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKu», «CTpoeHHE JKUBOTHOW KIEeTKW», «CTpoeHue
pacTUTENBHON KIETKN», «CTpOEHHE MUTOXOHIPUN», «A1p0o», « CTpoeHne MPOKapHUOTUYECKON KIETKUY.

OOopynnoBaHHE: CBETOBOM MHUKPOCKOII, MUKPONPENAPAThl PACTUTENbHBIX, >KMBOTHBIX KIIETOK, MHUKpPOIpENapaThbl
OakTepUaIbHBIX KIIETOK.

JlabopaTtopHas padora «l/3ydeHue CTpOEHUS KIETOK PA3JIMYHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KJIECTOUHON MEMOpPAHbD.

JlabopaTtopHas padora «lccienoBanue 1mua3Moan3a U JEIIasMoJIn3a B pACTUTEIBHBIX KIIETKax».

IIpakTuyeckasi padora «3ydyeHue IBUKEHUS TATOILIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AccuMmWsiiMsT M AUCCUMMIISIUSL — JBE€ CTOPOHBI MeTab0oiau3Ma. Tumbel oOMEHa BEIIeCTB: aBTOTPO(HBIA U
rerepoTpoHbIi. YdacTue KHUCIOpoAa B OOMEHHBIX NpoIeccax. DHEPreTUYecKkoe 0O0ecredyeHHUe KIETKH: MpEeBpalieHUE
AT® B 00MeHHBIX ITpolieccax. PepMEHTATUBHBIN XapakTep peakuuil KIETOYHOro MeTadonn3Ma. @epMEeHTHI, UX CTPOEHHUE,
cBoiicTBa U MexaHu3M nenctBus. Kodepmentsl. OTnnuus (EpMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPBI U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLIUNA OT Pa3IUYHbIX (DAKTOPOB.

[TepBUUHBIN CUHTE3 OpraHUYECKUX BEHIECTB B KileTKe. DOTOCUHTE3. AHOKCUSEHHBIN U OKCULEHHbIU pomocunmes y
oaxkmeputi. Ceemocoduparowue nuemenmsl U HUSMEHMbl PEaKyuoHHo20 yenmpa. Poib XIJIOPOIUIaCTOB B IpoLEcCe
dotocunTe3a. CBeroBas u TemMHOBass ¢aszpl. Pomoosvixanue, Cs., Cs. u CAM-munvr pomocurnmesa. IIponyKTHBHOCTH
doTocuHTe3a. BausHue pazauuHbiX PakTOpOB Ha CKOPOCTh POTOCHUHTE3A. 3HAUEHHE (POTOCUHTE3A.

XemocuHTe3. Pa3HooOpasme OpraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIONIHNE OaKTepuu, >KeIe300aKTepuH,
cepobaKkTepuu, BOAOPOAHbIC OaKTeprr. 3HAUCHNE XEMOCHHTE3a.

AHaspoOHbIe opraHu3mbl. Buasl Opoxenus. [IpoaykTsl OpoKeHHS W MX UCTIOJB30BAaHUE YEIOBEKOM. AHa’pPOOHBIC
MUKpPOOPraHU3Mbl KaK OOBEKThl OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AspoOHbIE OpraHu3Mbl. JTanbl 3HepreTudyeckoro oomena. IloaroroBurenbHelil dTan. I'mukonu3 — 0€CKUCIOPOIHOE
pacCIIECIIEHUE TJIFOKO3bI.



buonornueckoe OKHCIEHHE, WM KIETOYHOE JbIxaHue. Ponb MHUTOXOHApPUN B mpoieccax OUOJIOTHYECKOTO
okucienus. [{ukmmueckue peakiuu. OkuciutensHoe hochoprmpoBanue. IHepeus MemopanHo20 epadueHma npomoHoa.
Cunmes AT®: paboma npomonnou AT®-cunmaszvl. llpemmymiecTBa a’poOHOTO MMyTH OOMEHAa BEIISCTB TEpen
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPrETUIECKOTO OOMEHA.

JdeMoHCcTpaIMuA

[Toptpers: JIxk. Ilpuctim, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A. Ourenerapar, II. Mutuemn, I'. A.
3aBap3uH.

Tabmuubr 1 cxembl: «DorocuHTe3», «IHepreTuyeckui odbmen», «buocuHTe3 Oenka», «CTpoeHue GdepMeHTay,
«XEMOCHUHTE3.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpyIOBaHUE MJii [PUTOTOBJIEHUS TOCTOSHHBIX U BPEMEHHBIX
MUKpOIPENapaToB.

JlabopaTopnasi pabGora «l3yueHue KaTalTUTUUECKON AaKTUBHOCTH (EPMEHTOB (Ha TMpUMEpe aMuiia3bl WU
KaTanasbl)».

JlabopaTtopnasi padora «/3ydyenue ¢GepMeHTATUBHOTO paCHICIUICHUS MEPOKCHUIA BOJOPOJA B PACTUTEIBHBIX U
YKUBOTHBIX KJIETKaX».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB POTOCUHTE3A U XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacseacrBeHHass uHGoOpMaLMs U peaju3anus eé B KiIeTKe

Peakunn MatpuyHoro cuHtes3a. [IpUHIMI KOMIIJIEMEHTApPHOCTH B pPEaKLUMSAX MATPUYHOIO CUHTE3a. Peanmzanus
HacJeICTBeHHOW nH(popManuu. ['eHeTnueckuit Ko, ero cBoricta. TpaHnckpunuus — maTpuuHblil cuaTe3 PHK. [TpuHuumns
TPAHCKPUINLMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBHOCTh, ACUMMETpUYHOCTh. Cospesanue mampuunvlx PHK 6
aykapuomuueckotu kiemke. Hexooupyrowue PHK.

Tpancnsaumst u e€ srtambl. Yuactue TtpanHcnoptHbix PHK B OuocunTeze Oenka. YcnmoBusi OunocuHTe3a Oenka.
KomupoBanne amuHOKUCIOT. Posib pubocoM B OnocuHTE3e OeKa.

Cogpemennvie npedcmagnenusi o cmpoenuu 2enog. OpraHuzalys reHoMa y NPOKApUOT U dyKapuoT. Perynsuus
aKTUBHOCTHU I'€HOB Y MpokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano). MonekynapHvie mexaHuzmbl SKCNpeccuu 2eH08



vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perymsaiuss oOMEHHBIX HpoIeccoB B kieTke. Kietounsrit
TOMEOCTa3.

Bupycbl — HeklieTouHble (OPMBI KU3HH U OOMUTaTHble Napa3uTbl. CTPOEHHE MPOCTHIX U CIOXKHBIX BHPYCOB,
perpoBupycoB, OaktepuodaroB. Kuzneumwiii yuxn JHK-cooepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogazos. Obpamuas mpaHCKpunyus, peeepmasd, uHmezpasd.

BupycHbie 3a0oneBanus uenoBeka, >XKMBOTHBIX, pactenuid. CIIUJ], COVID-19, couumanbHble W MEIUIIUHCKUE
pOoOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypruvix duonrocuweckux oannwvix.
Hanomexnonozuu 6 buonocuu u meouyune. llpoepammupyemvie pynxyuu o6enxkos. Cnocobvt 00cmagku 1ekapcma.

JlemoHcTpanuu

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

Tabnuup! u cxembl: «buocunTes Oenkay, «I'enernueckuil kon», «Bupycen», «bakrepuodarmy.

IIpakTnyeckas padora «Co3aHne MOJEIN BUpyCay.

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Kinerounsrii nuki, ero nepuonabl u perymsauusa. Muatepdaza u muto3. OcoOEHHOCTH MPOIECCOB, MPOTEKAIOIIUX B
untepdaze. IloaroroBka kietku K jAeneHuro. [IpecuHTeTMyeckui  (MOCTMUTOTUYECKHI), CUHTETUYECKUUH H
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) MepUObl UHTEP(A3bI.

Marpuuneii  cunre3 JHK -  pemmkamusa. [lpunnuner perumkamuu  JHK:  xoMmiemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUMNapasuieabHoCcTh. Mexanusm permnkannu JTHK. XpoMmocomel. CTpoeHrne XpoMocoM.
TenomMepsl U TenoMepasza. XpOMOCOMHBIA Ha0Op KIETKU — KapHOTHUIL. JIMTUIOMIHBIA M TaryIOnAHBIA HA0OPBI XPOMOCOM.
['omosornunsie XpoMOCOMBI. [10710BBIE XPOMOCOMBI.

Jlenenne knetkn — MuTO3. CTaauM MHTO3a W IPOUCXOMSIIME B HUX mpouecchl. Tumbl muto3a. Kapuokunes un
LUTOKMHE3. brosornueckoe 3Ha4ueHre MUTO3A.

Perymsiius MUTOTHYECKOTO LMKIIA KiIeTkH. [Iporpammupyemast kiierounas rudesb — aromnTos.

Knerounoe sapo, XpoMocoMmsbl, (yHKIIMOHAIbHAs TeHOMUKA. Mexanuzmvi npoaughepayuu, ougpepenyuposxu,

cmapernus u eubenu kiemox. «L{ugposas knemxay — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUS KIIeMKU.
JemoHcTpanuu



Tabmuie! u cxembl: «KU3HEHHBIA UKIT KIETKUY, «Mutosy», «Ctpoenue xpomocom», «Permukarms JJHK.

OO0opyioBaHKE: CBETOBOWM MHUKPOCKOII, MUKpONpenapathl: «MHUTO3 B KJIIETKaX KOPELIKa JyKay.

JlabopaTtopHasi pabora «/3yueHue XpoMocoM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopaTopHas padora «HabmoneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKpOIIpenaparTax ).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonornyeckoe pazHoodpazue opranu3MoB. OJHOKIETOUHbIE, KOJIOHUATbHBIE, MHOIOKJIETOYHBIE OPTraHU3MBbI.

OCOOEHHOCTH CTPOEHUSI U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpPraHu3MOB. bakTepuu, apxeu, OJHOKJIETOYHBIC
rpuObl, OJTHOKJIETOUHBIE BOJOPOCIH, IpYyrHe NPoTUCThL. KOJIOHMaNbHbIE OPTaHNU3MBI.

B3auMocCBsA3p 4acTell MHOIOKJIETOYHOIO OpraHu3Ma. TKaHHM, OpraHbl U CUCTEMBI OpraHoB. OpraHusM Kak €IUHOE
uenoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, ITOKPOBHAs, MPOBOJAIIASL, OCHOBHas,
MexaHudeckas. OcOOEHHOCTU CTPOEHHU, (PYHKIMI U pacloIOKEHUSI TKaHEW B OpraHax pacTeHU.

TKaHU JXKMBOTHBIX M 4Y€JIOBEKA. TWIIBI )KUBOTHBIX TKAHEW: DIUTEIHAIIbHAS, COCIAUHUTENIbHAS, MBIILICYHAsl, HEpBHAs.
OcobeHHoctu cTpoeHusl, PyHKUMN U pacloNIOKEHUsI TKAaHEH B OpraHax KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHbple M T€HEpAaTUBHBIE OpPraHbl pacTeHU. OpraHbl U CUCTEMBI OPTraHOB KMBOTHBIX M YEJIOBEKA.
@yHKIMHU OPraHOB ¥ CUCTEM OPTaHOB.

Omnopa tena oprann3MoB. Kapkac pactenuii. CKeneTbl OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbIi 1
BHYTpEHHHI ckeneT. CTpOeHHE U TUIIbl COETUHEHUS KOCTEM.

JIBukeHne opraHu3MoB. /[BrkeHNe OJHOKIETOUHBIX OPraHU3MOB: aMEOOUTHOE, )KIYTUKOBOE, pECHUUHOE. JIBIKEHHE
MHOTOKJIETOYHBIX PACTEHHUI: TPONMHU3MbI M HACTHM. J[BMKEHHE MHOTOKIJIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MBIILICYHAs
cuctema. Pednexc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opranusmos. lloryomeHne BOIBI, YITIEKMCIIOIO ra3a M MHUHEpAJIbHBIX BEUIECTB pacTeHusMH. [Iutanue
JKUBOTHBIX. BHYTPHUIIOJIOCTHOE W BHYTPHUKJIETOYHOE mNHILeBapeHue. [luTaHrne IO3BOHOYHBIX >KMBOTHBIX. OTxemsl
MUILIEBAPUTENBHOrO TpakTa. [InimesapurenbHble xKenes3bl. [IunesaprurenbHas cucTeMa 4enoBeka.

Jlpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue kuBOTHBIX. J{uddy3us razoB yepe3 MOBEPXHOCTh KIETKHU.
Koxnoe apixanue. JlpixaTenbHas moBepxHOCTh. JKaOepHoe U NEroyHoe abixaHue. J[pIxaHue MO3BOHOYHBIX KMBOTHBIX U



YEJIOBEKa. DBOIIOLIHUOHHOE YCIOXHEHUE CTPOCHHUS JETKUX MO3BOHOYHBIX XKMUBOTHBIX. JlpIXaTelbHas CHCTEMA YEJIOBEKa.
MexaHu3M BEHTHIALMY JIETKUX Y NTUL U MIIEKONUTaomuX. Perymanus neixanus. JprxareabHble 00bEMBI.

TpaHcropT BEHIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHHMU. TpaHCIOPT BEUIECTB y IKUBOTHBIX.
KpoBeHnocHas cuctema u €€ opranbsl. KpoBeHOCHas cucTeMa M03BOHOYHBIX KUBOTHBIX U uesioBeka. Cep/ile, KpOBEHOCHBIE
cocybl U KpoBb. Kpyru kpoBooOpailieHus. DBOJIIOIMOHHBIE YCIOKHEHUS CTPOSHUSI KPOBEHOCHOM CHUCTEMBbI MTO3BOHOYHBIX
KUBOTHBIX. PaboTa cepia u e€ peryisiusi.

Beinenenve y oprauu3sMoB. Beiienenue y pacteHuil. Beinenenue y xKuBOTHBIX. COKpaTUTENbHbIE BaKyolIl. OpraHsl
BbiiesieHus. DunbTpanus, cekpeuuss U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl pabOThl OopraHoB BbiaelieHus. CBs3b
IIOJIOCTH TeJIa C KPOBEHOCHOW U BBIJCIUTENBHON CUCTEeMaMu. BoliesieHne y 03BOHOYHBIX )KMUBOTHBIX U yesioBeKa. [Touku.
Crpoenue u pyHKIMOHUpOBaHUE HePpoHa. OOpa3zoBaHNE MOYH Y UEIOBEKa.

3amura y OpraHu3MOB. 3aIUTa Y OJJTHOKJIETOYHBIX OpraHu3MoB. Cropbl OAKTEPHUM M LUCTHI NPOCTEHIINX. 3alUTa Y
MHOTOKJIETOYHBIX pacTeHnd. Kytukyna. Cpencrsa macCUBHONW M XUMHYECKOM 3a1UThl. OUTOHIUBI.

3amuTa y MHOTOKJIETOUYHBIX )KMUBOTHBIX. [TOKpOBBI M MX MPOU3BOJHBIE. 3alIUTa OpraHu3Ma ot Oosie3He. IMMmyHHas
cuctemMa 4enoBeka. KileTouyHbli M TyMOpaJbHBIH HMMMYHUTET. Bpoxa¢HHBIA M TPHOOPETEHHBIA CreUPUISCKUN
uMMyHUTET. Teopus kinoHaibHO-cenekTuBHOro nMMmyHuteta (I1. Opnux, @. M. bepuer, C. Tonerasa). BocanurenbHbie
OTBETHI OPraHU3MOB. PoJb BpOKIEHHOTO UMMYHHUTETA B pa3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

PaszgpaxxuMoCTp ¥ peryisinMs y OpraHu3moB. Pa3znpaXXuMocTb y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHUCHI.
PazipaxxumMoCTh U perynsuus y pacTeHuil. POCTOBbIE BellleCTBA U NX 3HAYCHUE.

HepBHast cucrema u pediekrtopHas peryisuus y >KUBOTHbIX. HepBHas cucrema u e€ OTAeNbl. DBOIIOIMOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOUM CUCTEMBI Y KUBOTHBIX. OT/ENbI TOJIOBHOTO MO3ra IMO3BOHOYHBIX KMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymOpanpHas perysanus U SHAOKPUHHAA CUCTEMA >KMBOTHBIX U 4esoBeKa. JKese3pl DOHIOKPUHHOW CHCTEMBI U UX
ropMoHsl. JleiicTBue TOpMOHOB. B3auMOCBsI3b HEPBHOI U SHIOKPUHHOM cucTeM. ['unoranamo-runodusapHasi cuctema.

JleMmoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabnuubl 1 cxeMbl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIeTOUHbIE Bogopociany, «bakrepuny, «IIpocreiimmey,
«OpraHsl LIBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB MO3BOHOYHBIX JKHUBOTHBIX», «BHYTpEHHEE CTPOEHUE HACEKOMBIX),



«Tkanu pactenuit», «kKopaesbie cuctemb», «Ctpoenue ctedms», « CTpoeHHe TUCTOBOM TUIAaCTUHKNY, « TKaHU )KMBOTHBIXY,
«Ckener uenoBeka», «llmmeBaputenbHas cucrema», «KpoBeHocHas cucremay, «JlpixarenbHas cucrteMay», «HepBHas
cuctemay, «Koxay, «MsblmeyHas cucremay, «BpiaenurensHas cucreMa», «OHAOKpUHHAs cucteMa», «CTpoeHue
MBIIIIBY, «IMMyHHUTETY, «KHIIEUHOMOTOCTHBIEY, «CXeMa mUTaHus pacTeHuin», « KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHE TUAPB, «CTpoeHHe MmIaHapun», «BHyTpeHHee CTpOEHHE T0KAEBOro yepBs», «HepBHas cucrema
pbi6», «HepBHas cucrema nsarymkuny», «HepBHas cuctema mpecmbikatomuxcs», «Hepsaas cuctema ntuiy, «HepBhas
cucTema MieKonuTaromux», «HepBHas cucrema yenoBekay, «Pedmexc.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnapaThl OJJHOKJIECTOUHBIX OPTraHW3MOB, MUKpOIIpENapaThl TKaHEH,
PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HUIJIOKOKHX, >KMBBIE 3K3EMIUISIPbl KOMHATHBIX pacTeHHl, repbapuu
pacTeHMil pa3HbIX OTIEJIOB, BIAXKHBIE IpEHapaThl >KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIIMH O€CIO3BOHOYHBIX
JKUBOTHBIX, CKEJIET YeJOBEKa, 00OpYyIOBaHHME MJisi JIEMOHCTPALMM TOYBEHHOIO M BO3JIYIIHOIO MHTAHUS PACTEHH,
pacuierieHus Kpaxmaia U OeJIKOB MoJI AeHCTBUEM (PepMEHTOB, 000pYIOBAHHE JIJISl AEMOHCTPALMU OMBITOB [0 U3MEPEHUIO
YKU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX JIBHKEHHUI, MOJEIIN FOJIOBHOTO MO3Ta Pa3JINYHBIX KUBOTHBIX.

JlaGopaTopHuasi padora «/3yueHne TKaHEeW pacTeHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoioe (BKI0Yas BEreTaTUBHOE) U T0JI0BOE. Bubl 6€cnooro pa3MHOXKEHUS:
MOYKOBaHUE, CIIOPYJISLM, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuoxkenue. [lonoBeie kieTkn, nuin rametel. Meiio3. Ctaguu Mmenosa. [loBenenue XxpoMocoM B Meno3e.
Kpoccunrosep. buonorndeckuii CMbIC M€i03a MU MOJIOBOrO mponecca. Meno3 M ero MeCTO B KU3HECHHOM IMKJIE
OpraHU3MOB.

[TpenzaponpieBoe pa3putue. ['amerorenes y >kuBOTHbIX. IlonoBsie xkene3bl. OOpazoBaHHEe U Pa3BUTHE IOJOBBIX
kieTok. Criepmarorenes M oorene3. CTpOEHHE MOJIOBBIX KIETOK.

OmnogoTBOpEHHE W AMOPHOHAIBLHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIONOTBOPEHUS: HapyHOE, BHYTpPEHHEE.
ITaprenorenes.



NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUH OpraHu3MoB. Mopgoeenes
— 00Ha u3 2nasHvix npodnem smbpuonocuu. Konyenyus mopgozenos u mooenu mopgoeenesza. Cragun smOpuoreHesa
KUBOTHBIX (Ha mpumepe msarymku). Jlpobmenue. Tumbsl apoOneHus. /emepmunuposannoe u HEOEPMUHUPOBAHHOE
opobnenue. bnacmyna, munsr Onacmyn. (OCOOEHHOCTH JPOOJICHHS MIIEKOMUTAIOMIUX. 3apOJbIIIEBbIE JIUCTKH
(racTpynsinus). 3aKjajKka OpraHOB M TKaHEW W3 3apObIIIEBBIX JIMCTKOB. B3anMHOE BIMsSHME 4YacTed pa3BUBAIOLIETOCS
3apojpla (AMOpHOHANbHAS WHIYKIWS). 3aKkjiajka IlaHa CTPOSHUS KUBOTHOTO KakK pe3yibTaT HEPAPXHUCCKUX
B3aMMOJICUCTBUI TeHOB. BiusHre Ha YMOpHOHATFHOE PA3BUTHE PA3TMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIbI.

Poct u pa3Butue >kuBOTHBIX. [locTomMOpuonanbHbiii mnepuon. Ilpsmoe u Hempsimoe pasButhe. PaszButue ¢
MeTaMop(o30M y OECHO3BOHOUHBIX U TO3BOHOYHBIX JKUBOTHBIX. bHONOTHYeckoe 3HAYEHHE MPSMOTO U HENpPSIMOro
pa3BUTHS, UX PACIIPOCTPAHEHUE B IIPUpOAE. THIIBI pocTa )KUBOTHBIX. DPAKTOPHI PErYJSINUUA POCTA KUBOTHBIX U YEIIOBEKA.
Craguu mocTAMOPUOHAIIBHOTO PAa3BUTHS Y JKMBOTHBIX U uesioBeka. [lepnoanl oHTOreHes3a yenoBeka. CTapeHrue U CMEpPTh
KaK OMOJIOTUYECKHUE TTPOLIECCHI.

Pasmuosxenue u pazputue pacrenuid. ['ameroput u cnopodut. Meiio3 B )ku3HEHHOM ITUKIIE pacTeHuit. OOpa3zoBaHue
crop B npouecce Mero3a. ['amerorenes y pacteHuid. Onio10TBOPEHUE U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BoitHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pPa3BUTHUE CEMECHHU.

MexaHu3Mbl peryJsaiud OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHOoe pasMHOXeHUEe», «Tumbl Oecrosoro pa3MHOXEHUs», «PazmHoxeHue
XJaMHUJAOMOHAAb», «Pa3MHOXEHUE O3BrIICHb», «PasmHOXkeHHne tuapby, «Meio3», «XpoMocoMmbDy, «l'ameTorenesy,
«CTpoeHne SHUEKIECTKH W crnepmaro3onaa», «OCHOBHbIE CTaauM OHTOreHe3a», «lIpsiMoe m HempsiMoe pa3BUTHUEY,
«Pa3BuTne Maiickoro xyka», «Pa3zButue capanum», «Pa3Burue nsarymkn», «JIBOMHOE OILUIOJOTBOPEHHUE Yy LIBETKOBBIX
pactenuit», «CTpoeHHE CEMSH OJIHOAOJBHBIX W JBYIOJBHBIX pacTeHHi», «KU3HEHHBIA LUK MOPCKOW KaIyCThD»,
«Ku3HEeHHBIN UK MXay, <« KU3HEHHBIN UK NAIIOPOTHUKAY, <« KU3HEHHBIN LIMKJI COCHBD.

O06opynoBaHuEe: CBETOBOM MUKPOCKOI, MUKPOIIpENnapaThl sSHIEKJIETOK U CIIEpMaTO30MI0B, Moielb «[{ukn pa3Butus
JATYIIKW.

JlaGopaTopHasi padora «/3yueHne cTpOEHHUs MOJOBBIX KJIETOK Ha FTOTOBBIX MUKpOMpenaparTaxy.



IpakTuuyeckasi padora «BrisiBiieHNE IPU3HAKOB CXOACTBA 3aPOJIBIIICH TO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopHasi pab6ora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTnKa — HaAyKa 0 HACJIEACTBEHHOCTH M HN3MEHYHMBOCTH OPraHNU3MOB

Wctopust cTaHOBJICHUSI W Pa3BUTHUS TCHETHMKM Kak Hayku. Pabotel I'. Mengens, I'. ne ®puza, T. Moprana. Posis
OTEUYECTBEHHBIX YUEHBIX B pa3BuTuu reHetuku. Padotel H. K. KonsiioBa, H. M. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE MOHSITHS U CHMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJICJIbHBIE T'€HBI, AJIbTE€PHATUBHbIE
NPU3HAKH, JOMUHAHTHBIA M PELIECCHUBHBIN MPU3HAK, TOMO3UI0Ta, T'€TEPO3UroTa, YMCTas JIMHMS, THOPHUIbI, T€HOTHII,
¢enoturn. OCHOBHbBIE METO/bI T€HETUKU: THOPUA0IOTMUECKUN, IIUTOJIOTMUECKUNA, MOJIEKYJIIPHO-TEHETUYECKHIA.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. . BaBunos, A. H. bemozepckui, I'. .
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeToibl TeHETUKIY, «CXEMBI CKPEILIUBAHUS.

JlaGopaTopHas padora «/{po3oduia kak 00bEKT FT€HETUUECKUX HCCIEA0OBAHUN.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemnBanue. IlepBbiii 3akoH MeHaenss — 3aKOH €IMHO00pa3usi TMOPHUIOB MEPBOTO MOKOJIECHUS.
[IpaBuno momMuHupoBaHusi. Bropoil 3akoH MeHaenss — 3aKOH pacUICIUICHUs] NpU3HAKOB. LluTonornueckre OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ unores3a 4yucToThl raMer.

AHanmusupyromee ckpemuBanue. IIpoMexyTouHblii XapakTep HaciaeAoBaHMs. PacmiensieHue NpU3HAKOB IIpU
HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemmBaHue. Tpernii 3akoH MeHzaenss — 3aKOH HE3aBUCHMOIO HACJIEIOBaHUS IPU3HAKOB.
[{uTonoruyeckre OCHOBBI AUTUOPUIHOTO CKPEIIIMBAHMSL.

CueruieHHoe HacnenoBaHue npusHakoB. Pa6otrer T. Moprana. CuemsieHHOE HacjelIOBaHUE TE€HOB, HapyLICHHE
CLEIUICHUs MEXAY reHaMu. XpOMOCOMHAsI TEOPHUsI HACJIEICTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS M0JIa. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi
Y TETEPOTraMETHBIN MOJI. ['eHeTHYeCcKast CTpyKTypa MOJOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHETUICHHBIX C ITOJIOM.



['eHoTnn kak nenoctHas cucrema. lIneroTponuss — MHOKECTBEHHOE JEUCTBUE TeHA. MHOXKECTBEHHBIA AJUICIIA3M.
B3aumoeiictBue HealienbHbIX reHoB. KommementapuocTs. Dnucras. [lonmumepust.

['eHeTHYeCKUil KOHTPOJIb PA3BUTHUS PACTEHUH, >KUBOTHBIX W YEJIOBEKa, a Takke (PU3MOJOTHYECKUX MPOIIECCOB,
MOBEJCHUS U KOTHUTUBHBIX QyHKIMHA. ['eHeTHUeCKne MeXaHN3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3SHH —
napasuT» U «XO035iMH — MUKpOOHOM». ['eHeTHuecKue acreKkThl KOHTPOJIS U M3MEHEHMsI HACJIEACTBEHHOW MH(pOpMAaIuU B
ITOKOJIEHUAX KJIIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuubr u cxembl: «llepBbiii U BTOpoW 3akoHbl Menpaens», «Tperudr 3akoH MeHnens», «AHaTU3UPYIOLIEE
ckpeniuBanuey», «HemomHoe nomuHupoBaHue», «ClEMJIEHHOE HACIeAOBaHHE MPU3HAKOB Y Jpo30huibly, «['eHeTnka
nona», «Kapuotun uenoseka», «Kapuotun napozodpunsy, «Kapuotunm nTumpy, «MHOKECTBEHHBIN —allIeIU3M»,
«B3anMopaeiicTBHE TEHOBY.

ObopynoBaHue: MOJENb AJIs IEMOHCTPALIMU 3aKOHOB €IMHO00pa3usi THOPUI0B MEPBOrO MOKOJIEHUS U pacIIeTICHUs
IIPU3HAKOB, MOJENb JJIs JIEMOHCTpPALlMM 3aKOHA HE3aBMCHUMOI'O HACIIEIOBaHUs IPU3HAKOB, MOJEINb IS JIEMOHCTPALUU
CLEIUIEHHOTO HACIE€A0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpomnpenapart: «Jpo3zodunar.

IIpakTuyeckas padora «/3ydyenue pe3yapbTaToB MOHOTHOPUIHOTO CKPEUIUBAHUSA Y IPO30(DUIIBD».

IIpakTnueckas padora «/3yueHnue pe3yabTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(PUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHoruna u cpeabl npu GopmupoBanuu penoruna. M3meHunBocTh mpuszHakoB. KaduecTBeHHBIE U
KOJINYECTBEHHBIE MPU3HAKU. BUIBI N3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanronHas W3MEHUYMBOCTb. Poiib cpenbl B QopMupoBaHUM MOIU(UKATUMOHHOW H3MeHunBOocTU. Hopma
peaknuu Tpu3Haka. BapuanuonHwli psn u BapuanmoHHass kpuas (B. Horanncen). CpoiicTBa MOAM(PUKAIIMOHHOM
U3MEHYUBOCTH.

['eHoTunuyeckass W3MEHYMBOCTh. (CBOWMCTBA T€HOTUNMYECKOW  HM3MEHUMBOCTH. BHABl  T€HOTHUIIHYECKOUN
W3MEHYMBOCTU: KOMOWHATHUBHAS, MyTallHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mel03 W TOJIOBOM MpolecC — OCHOBAa KOMOWHATUBHOW H3MEHYMBOCTH. Poub
KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IaHUU T€HETUUYECKOTO pa3HOo00pa3us B Mpejesiax OJHOro BUa.



MyTanvoHHasi WM3MEHYMBOCTh. Buabl MyTaluid: TE€HHbIE, XpPOMOCOMHBbIE, TeHOMHbIe. CIOHTaHHbBIE U
WHYIIMPOBAaHHbIC MyTallMu. fliepHbIe U [UTOIUIa3MaTHUYecKue MyTaluu. CoMaTuuecKkue U MoJioBble MyTanuu. [Ipuyunsl
BO3HMKHOBEHUSI MyTalMid. MyTareHsl U UX BIHMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOIO IpoLecca. 3aKOH
TrOMOJIOTHYECKUX PSAOB B HaclencTBeHHOM u3meHunBoctu (H.M. BaBunoB). BHesjgepHas HW3MEHUYHMBOCTh U
HACJIEICTBEHHOCT.

Onucenemuxa U INULEHOMUKA, pPONb INUSEHEMUYeCKUX (Hakxmopoe 6 HACIe008aHUU U  UBMEHYUBOCTU
GeHomunuyeckux npusHaKos y Opeanu3mMos.

JdeMoHCcTpaMuA

[Toptpetsr: I'. ne ®pus, B. Morauncen, H. Y. BaBuiios.

Tabmuubt u  cxembl: «Buasl u3MeHuuBOoCTH», «MoaudUKAIMOHHAS W3MEHYUBOCTHY, «KoMOuHaTHBHAS
M3MEHYUBOCTBY, «Melo3y», «OmnonoTBopeHuey, «l 'eHeTudeckue 3a00JieBaHus YeIoBeKay, « Buabl MyTanuii».

OOopynioBaHue: KUBbIE U TepOapHbIC IK3EMIUISIPhl KOMHATHBIX PAacTEHUM, pUCYHKH ((PoTorpaduu) *KUBOTHBIX C
pa3IMYHBIMHA BUJAMU U3MEHYUBOCTH.

Jlabopatopuass pabora «lccnegoBaHue 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHON wu3MeHYuBOCTH. [locTpoeHue
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPHUBOW».

IIpakTuyeckas padora «Myrtauuu y 1po30¢puisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTnKa YesioBeKka

Kapuotun yenoBeka. MexayHapoHas ImporpaMma HCCIEIOBaHUSI T€HOMa 4eloBeKa. MeToabl M3yyeHUsl T€HETUKU
YeJIOBeKa: TEHEAJOTUYECKUM, OJIM3HEIOBBIM, ITUTOTCHETUYECKUM, TOMYJSIIUOHHO-CTATUCTHUECKUN, MOJEKYJISPHO-
reHeTnyeckuili. COBpEMEHHOE OIpEEIEHNE TeHOTHUIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIHPOBAHNE, B TOM YHUCIIE
c nomouipto IIIP-ananuza. HacnencrBennbie 3a0oJieBaHUs 4eJIOBEKA. ['@HHbIE M XPOMOCOMHBIE OOJIE3HM 4YeOoBeKa.
bone3Hu ¢ HaclieICTBEHHON MPEIPacoIOKEHHOCThI0. 3HAUEHNE MEAUIIMHCKON T'€HETUKY B IPEAOTBPAILICHUU U JICYEHUU
reHeTHYEeCKUX 3a00JieBaHUll 4YelnoBeKa. MeaukKo-reHeThYeckoe KOHCylnbTupoBanue. CTBoOJOBhIe KiIeTKU. [loHsTHe
«TEHETUYECKOTO TPy3a». ITUUECKUE ACTICKThI UCCIICAOBAHMM B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue GhakTOpbl MOBBIIIIEHHON YYBCTBUTEIBHOCTH YeJIOBEKA K (PU3MUECKOMY M XUMHUYECKOMY 3arps3HEHUIO
OKpy’Karouien cpeapl. ['eHeTnueckas npeapacioioKeHHOCTh YEJIOBEKA K IMATOJOTHSIM.

JemoHcTpanuu



Tabmuibr u cxembl: «Kapuotun genoBeka», «MeToapl U3yUeHHUS] TEHETUKH YelloBeKay, «[ eHeTrndeckue 3a001eBaHus
YEJI0BEKa.

IIpakTnueckas padora «CocTaBlieHUE U aHATU3 POJAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTuKanuss M CeJNEeKIMs. 3apOoXICHHE CeJIeKUuM W jaoMectukauuu. Yuenne H. WM. BaBunoBa o IleHtpax
MPOUCXOXKIICHUS W MHOT000pa3vs KyNbTYPHBIX pacTeHHMid. Poyb celeknuu B CO3MaHWHM COPTOB PACTCHHM W TIOPOIT
XKUBOTHBIX. COpT, MOpoia, TaMM. 3aKOH TOMOJIOTHYECKUX PAJIOB B HacleACcTBeHHON n3MeHunBoctu H. Y. BaBuiosa, ero
3HAYEHHUE ISl CEJIEKIIMOHHON PabOTHI.

MeTtonbl ceneKIMoOHHON paboThl. MIcKycCTBEHHBIN OTOOp: MAaCCOBBIM M MHAMBUAYATbHBIN. DTanbl KOMOMHAITMOHHON
cenekiuu. Vcnpitanue mpousBoauTeNed no mnotoMctBy. OTO0Op Mo T€HOTHUITY C MTOMOIIBIO OIIEHKU (PEHOTHUIIa ITOTOMCTBA U
oTOOp MO reHoTHUIly ¢ TomoIbio ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEIEKUMOHHOW paldoThl. PajinalMOHHBIA M XUMHUYECKMH MyTareHe3 Kak
HUCTOYHUK MYTallMi y KyJIbTYpHBIX (opM opranuzmoB. Hcronb3oBaHWe TE€HOMHOTO pEIaKTUPOBAHHUS M METOJIOB
pekoMmOuHanTHEIX JIHK 17151 mosydeHnust iCXOAHOTO MaTepurana sl CeJIeKIIUU.

[Tonyuenune nonurionaoB. BHyTpuBuaoBas rudpuauzanus. bBIu3kopoACTBEHHOE CKpeIlMBaHUE, WIM WHOPHUIUHT.
HepoacTBenHoe ckpeluBaHue, Wik ayTopuauHr. ['etepo3uc u ero npuunHbl. Vcnosib3oBaHWE reTepo3uca B CEIEKIIUU.
Otpanénnas rubpuauzauusa. [Ipeononenue Oecruiogusi MEKBHIOBBIX THOPUAOB. JOCTMXKEHMSI CENEKUMU PACTEHUH U
JKUBOTHBIX. «3€/1EHAs PeBOIIOYUAY.

CoxpaHeHre U U3y4eHNE TeHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U X IUKUX POAUYEH I CO3IaHUSI HOBBIX
COpPTOB U THOPHUJIOB CEIBLCKOXO3UCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 8 YETIAX YIVUULEHUS] CYUeC8YIOWUX U CO30AHUSI HOBBIX NOPOO, TUHULL
U Kpoccos, 6 mMOM Yucle C NpUMEHEHUeM COBPEMEHHbIX MemO008 HAYYHLIX UCCIe008aHUl, Nepedosulx uoeu u
NepCneKmuBHbIX MexXHONI02ULL.

JleMmoHcTpanuu

[Toptpetsr: H. . BaBunos, 1. B. Muuypum, I'. [I. Kapnieuenxo, II. I1. JIykpsinenko, b. JI. Acraypos, H. bopnoyr, /1.
K. benses.



Tabmurpt u cxeMbl: «L{eHTpBI MPOUCXOXKIEHUSI U MHOT000pas3us KyJIbTYPHBIX PAaCTCHHID), «3aKOH TOMOJIOTHYECKUX
PSAJ0B B HACJIEICTBEHHON M3MEHYUBOCTHY, «MeToapbl cenekunny», «OtaanéHnas rudpuansanus», «MyTareHesy.

JlabopaTtopHast paGora «/3yueHue cCOpToB KyJIbTYPHBIX PACTEHUI U MOPOJ TOMAIITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTuyeckasi padora «lIpuBuBKa pacTeHUI.

Ikckypeust «OCHOBHBIE METO/BI M JTIOCTHXKEHHS CEJIEKIIMM PACTEHUN U JKUBOTHBIX (HA CEJIEKIMOHHYIO CTaHIIMIO,
IUIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3SHUCTBO, B JaOOPAaTOPUIO arpOyHHUBEPCUTETA WIIH
HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHHTeTHYECKasi 0MOJIOTHA

OOBEKTbI, HCIHOJb3yeMble B OHWOTEXHOJIOTUH, — KJIETOYHbIE W TKAHEBbIE KYyJIbTYPbl, MUKPOOPIaHU3MBI, HX
xapakTepucThka. TpaguuuoHHass OMOTEXHOJOTHUS: XJIEOONEUYEHHE, TTOJyYeHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJEIHE.
MukpooOuonornyeckuii cuHTe3. OOBEKTHI MUKPOOHOJIOTMYECKUX TeXHOJOrui. [Ipon3BoAcTBO Oenka, aMUHOKHUCIOT WU
BUTaMHHOB.

Co31aHre TEXHOJIOTMM M MHCTPYMEHTOB LIEJICHAIPABICHHOTO W3MEHEHUS U KOHCTPYMPOBAaHHS I'€HOMOB C LEJBIO
MOJIYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPXKAIINX HE BCTPEYAOUIUECS B IPUPOAEC OMOCUHTETUUECKUE Ty TH.

Krnerounast unxeHepust. MeToabl KylIbTYphbl KJIETOK U TKaHEH pacTeHUl W KUMBOTHbIX. Kprobanku. ComaTuueckas
rubpuamn3anusi U CcoMaTuueckuid sMmOpuoreHe3. lcmonb3oBaHWe TamiOW0B B CEJICKIMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX aHmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOIUKIOHANbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIMA SAULEKIETOK W KIOHUPOBAHUE >KUBOTHBIX. METON TpaHCIUIAHTALMMU sIEp KIIETOK.
Texnonozuu 0300poeaeHus, KyIbmusUpOoBarHus U MUKPOKIOHANbHO20 PASMHONCEHUS CENbCKOXO3AUCTNGEHHBIX KYIbMYP.

XpoMocoMHas U reHHasi uHxkeHepus. VICKyCCTBEHHBIN CHHTE3 T'€éHa U KOHCTpyHpoBaHue pekoMOuMHaHTHBIX JIHK.
Co30anue mpanceeHnvlx opeanu3mos. JJOCTIKEHNS U IEPCIIEKTUBBI XPOMOCOMHON U T€HHON MH)XEHEPUH. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIeMbl FTEHHON MHXKEHEPHH.

Menuuackue 6uorexHonoruu. [loctrenomuas mudposas meauimHa. [1IP-muarnoctiuka. MetabomoMHBIN aHAIN3,
TFEHOLIEHTPUYECKUI aHAIN3 MPOTEOMa YEJIOBEKA IJISl OLICHKA COCTOSIHUSA €ro 340poBbs. Mcmosb30BaHHE CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OmoumkeHepuss s pa3pabOTKu (PyHIaMEHTaIbHBIX OCHOB MEIUIMHCKUX



TEXHOJOTHM, CO3JaHMUsI KOMIUIEKCHBIX TKaHEH COUYeTaHHEeM TEXHOJOTHH TpEXMepHOro OMOMpUHTUHTA W ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanne BEKTOPHBIX BaKIMH C LEIbI0 oOecreueHus] KOMOMHHpPOBAHHOW 3amuThl oT Bo3Oyauteneit OPBU,
YCTaHOBJIEHHE MOJIEKYJIIPHBIX MexaHu3MoB (yHkunonupoBanuss PHK-cogepkammx BHpPYcOB, BBI3BIBAIOIIUX 0CO00
oracHble 3a00JIEBaHUS YEJIOBEKA U )KMBOTHBIX.

JleMoHCTpanun

Tabmumpt u  cxembl: «Vcrmonb3oBaHHE MHKPOOPTaHHU3MOB B TPOMBIIUIEHHOM TPOU3BOACTBe», «KierouHas
UH)XECHEpU», «I eHHasi HHXKEHEPUS».

JlaGopaTopHas padora «/3ydyeHne oObeKTOB OMOTEXHOIOTUIY.

IIpakTnyeckas padora «llomydeHre MOITOYHOKUCIBIX IIPOLYKTOBY.

JIKckypeusi «broTexHoorus — BaXKHEHIIas MPOU3BOJUTENbHAS CHJIA COBPEMEHHOCTH (Ha OHMOTEXHOJOTMYECKOE
IIPOU3BOJICTBO)».

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOT'MU HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYUYaIOIIMMHKCS MPOTPAMM CPEIHETO OOIIETro
oOpa3oBaHUs: TNYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHEIE.

B cTpyKType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMBbI TI0 OWOJIOTHH BBIICIICHBI CIICIYIONTNE COCTABIISIONTHE:
OCO3HaHHE OOYYAIOMIMMHUCS  POCCHHCKON  TPaKTAHCKOW  HIEHTUYHOCTH — TOTOBHOCTM K  CaMOPa3BHUTHIO,
CaMOCTOSITEILHOCTH U CaMOOIIPENIEICHUIO, Haluyue mMomusayuu K OOy4eHHIO OMOJIOTHH, YeleHAnpasieHHoe pa3eumue
BHYTPEHHUX YOEXKICHUI JMYHOCTM HA OCHOBE KIIOYEBBIX IIEHHOCTEH ¥ MCTOPUYECKUX TPAAUIIMA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH EATEIHBHOCTH
LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPUCYIIMMH CUCTEME OMOJIOTMUYECKOr0 OO0pa3oBaHUsl, Haauyue npagoCcO3HAHUS]
HKOJIOTHYECKOM KYJIBTYPBI, CHOCOOHOCMU CIMasums TIENN U CTPOUTH JKU3HEHHBIC TJIAHBI.



JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHUSI IIPOTPAMMBI IO OMOJIOTHUH JOCTUTAIOTCS B €AMHCTBE yUeOHOM M BOCIIUTATEIIBHON
JEATEIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCUUCKUMHU COIUOKYIBTYPHBIMH, UCTOPUYECKUMHU M JTYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, MPUHSITHIMU B OOIIECTBE MPABWIAMH U HOpMaMU IMOBEICHUS U CIIOCOOCTBYIOT Mpolleccam
CaMOITO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULUHU JIMYHOCTH, MTaTPUOTU3MA U YBAKECHUS
K 3aKOHY U MPaBOMOPSIKY, YEIOBEKY TPyJa U CTapUIEMy MOKOJICHUIO, B3AUMHOTO YBa)XX€HUs, OEPEKHOIO0 OTHOIICHUS K
KYJIbTYPHOMY HACJICAUIO U TPAAULIASIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, IpUpoaAe U OKPYKAOIIEH
cpene.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS YUeOHOT0 npeameTa «bruosiorusy T0KHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh
OOy4JaronMxcsi PYKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUICKOTO
OOIIECTBA, PACIIMPEHUE KMU3HEHHOTO OIbITA M OIbITA JEATEIbHOCTH B MPOLECCE peain3allid OCHOBHBIX HaIpaBICHUM
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKJAHCKON MO3ZUIIMKM OOYYaIOMIETOCsi KaK aKTUBHOTO M OTBETCTBEHHOI'O UJIEHA POCCHUUCKOTO
00IIIeCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEN, YBaXKEHUE 3aKOHA U IIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW ACATEIBHOCTU MPHU CO3JaHUU YUEOHBIX MPOEKTOB, PEIICHUM YYEOHBIX U
MO3HABATENIbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIATh COOCTBEHHYIO TO3UITUIO 110 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JACHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBHS JIIOACH C pa3sHBIMHU
yOXKACHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COIUAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOILIECCE COBMECTHOTO BBIMOJTHEHUS Y4YEOHBIX, T[IO3HABATEIbHBIX U
HCCJIEIOBATENLCKUX 3a/1a4, YBOKHUTEIBHOTO OTHOIICHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYX ICHUH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOT0 COJEPKaHUS;

TOTOBHOCTh K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMHPOBAHHOCTh POCCUHUCKON TPAXKTAHCKON MICHTUIHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY HapoOy, YyBCTBa
OTBETCTBEHHOCTH nepes PonnHoi, ropnoctu 3a ¢cBoM Kpai, cBO10 PoauHy, CBOU SI3bIK U KYJIBTYPY, IIPOILUIOE U HACTOSILEE
MHOT'OHAIlMOHAJIBLHOTO Hapoaa Poccun;

[IECHHOCTHOE OTHOIIEHHWE K MNPUPOJHOMY HACIEAUI0O U MAMSATHUKAM NPUPOAbI, AOCTHXKEHUsIM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE W Pa3BUTHE OWOJIOTHH, TOHUMAHUS 3HAYCHUS
OMOJIOTMH B ITO3HAHUU 3aKOHOB MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujerHas yoexx1€HHOCTh, TOTOBHOCTD K CITY)KEHHUIO | 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0 CYAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE YXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPAJILHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POAUTEINAM, CO3JaHHI0O CEMbH Ha OCHOBE OCO3HAHHOI'O NMPHHSTHUS LIEHHOCTEN
CEMENHOM KU3HHU B COOTBETCTBHUM C TPaAULIUSIMU Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUAsl SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a,
0OIIIECTBEHHBIX OTHOIIICHHMIA;

MMOHUMAaHHUE YMOIMOHAIIBHOTO BO3JICUCTBHS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAaMOBBIP@GKEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHHE NPOSBISATH KayeCTBa TBOPYECKOM
JUYHOCTH;

5) pu3nyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U IMOIMOHAJIBLHOT0 0JIATOINOJIYYHs:

NMOHMMAHUE W peajau3aius 370pOBOTO H 0e30MacHoro obpasza >KW3HM (3I0pOBOE TMUTaHUE, COOJIOJCHUE
TUTUEHUYECKUX TPaBUI U HOPM, COQIAHCUPOBAHHBIN PEXUM 3aHSITUN U OTIbIXa, peryispHas ¢u3udeckas aKTUBHOCTD),
OEepeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUUYECKOMY 370POBbIO;



MOHMMAHUE [IEHHOCTH TMpPaBWIl HWHAWUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TOBEJACHUS B CHUTYaIlUsX,
YIPOKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJEH;

OCO3HAHHUE MOCIECTBUI U HEMPUSATHS BPEAHBIX MTPUBBIYEK (YIOTPEOJICHHS alKOT0JIsl, HAPKOTUKOB, KypEeHHUS]);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTUBHOW JESATEIbHOCTH TEXHOJOTHMYECKON U COIMAJIbHOM HAMpaBJICHHOCTH, CIOCOOHOCTh
VHHUIMAPOBATh, INIAHUPOBATH U CAMOCTOSITEILHO BBINOJHATH TAKYIO AEATEIIbHOCTD;

MHTEPEC K Pa3INdHbIM chepaM mpodecCHOHANBHOM eI TeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oy ayIien
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BaHUIO HA TIPOTSIKEHUN BCEH JKU3HMU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHUYECKH 11e71eCO00pa3HOe OTHOIICHHUE K TPUPOJI€ KaK UCTOYHUKY JKM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJbTYpbl: MPUOOpPETEHUE OMbITa TJIAHUPOBAHMS TOCTYNKOB M OIEHKH HX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEN CPEBI;

OCO3HAHHUE II100AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIEM U MyTeHl UX PEIICHHUS;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble NMPU MU3yYEHUH OMOJIOTUM 3HAHUS U YMEHHUS MPHU PELICHUH MpoOJeM,
CBSI3aHHBIX C pallMOHAJIBLHBIM MPUPOAOINOIL30BaHNEM (COOJIO/ICHHE TPaBUJI MOBEACHUS B MPUPOJIE, HAMPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXpaHy BUOB, IKOCUCTEM, Onochepbl);

AKTUBHOE HENPUATHE ICUCTBUM, IMPUHOCAIIMX BpPE] OKPYXKAOLIEH NPUPOAHOM Cpelle, YMEHHE IPOTrHO3UPOBATH
HEeOJIaronpusITHBIC KOJIOTHYECKHUE MOCIIECTBUS TPEANPUHUMAEMBIX JEHCTBUHN U TPEAOTBpAIIATh UX;

HAJIMYUE PA3BUTOrO SKOJOTHMYECKOTO MBIIIICHUS, SKOJOTHYECKOW KYJIBTYPHI, ONbITA AEATEIBHOCTA IKOJIOTUYECKOMN
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaThHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM MPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIIBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKU, OCHOBAHHOTO Ha JUAJIOre KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;



COBEPLICHCTBOBAHUE S3BIKOBOM M YMTATENIBCKOM KYJIBTYpPbl KaK CpEICTBA B3aMMOJECUCTBUS MEXAY JIOJBMHU U
ITO3HAHUS MHUPA;

NOHMMaHUE creuu(UKN OMOJOTHHM KaK HayKH, OCO3HaHUS €€ poyid B (POPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBILUIEHHSI, CO3JJaHUU LEJIOCTHOTO TNPEJCTABIECHUS 00 OKpYXKalolleM MHpE KaK O €IUMHCTBE IPUPOJbI, Y€JIOBEKa U
o011ecTBa, B NO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEHN U PEILIEHUH IPOOJIEM COXpaHEHUs IPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTU OMOJIOTUU JUIsI COBPEMEHHOM IMBMIIM3AIMK: 00ECTIeYeHUsI HOBOTO YPOBHS Pa3BUTHUS
MEAMIIMHBI, CO3JaHHE TEPCHEKTUBHBIX OHWOTEXHOJIOTUH, CIOCOOHBIX pelIaTh pEecypcHble MPOOIEMBbI Pa3BUTHS
4eJI0BEYECTBA, TOMCKA MTyTel BBIXOJA U3 MI00AJIBHBIX 3KOJIOTMUECKHUX MPOOJIeM U 00ecrieueHus epexoia K yCTOHYnBOMY
Pa3BUTHIO, PALIMOHAIIBHOMY HCIIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (DOPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHHH OMOJIOTMUYECKHUX 3HAHMH B LIEJSAX MOBBIIIEHHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-
HAay4YHOM TpPaMOTHOCTH, KaK COCTAaBHOM YacTU (PYHKUMOHAIBHOW TIPaMOTHOCTU OOydYaroIMXcsa, (OpMUPYEMOHl MpH
W3y4YEeHUU OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB IO3HaHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NOJlydyaeMble 3HaHMS JUIsl aHalu3a U OOBSCHEHUS SIBJICHUM OKPYXKAIOUIETO MHUpPa U MPOUCXOASAIINX B HEM HM3MEHEHHH,
yMEHUE JieJlaTh 0OOCHOBAaHHBIE 3aKJIOUECHHS HAa OCHOBE HAay4HBIX (PAKTOB M MMEIOUIUXCS JTaHHBIX C LENbI0 MOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUS Mg pEHIeHUs NpodiieM B peajbHBIX
JKA3HEHHBIX CUTYalUAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYLIECTBIIATH IPOEKTHYK) M MCCIEAOBATEIBCKYIO
JEeATENIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO0 U CaMOOOpPA30BAHMIO, K AKTUBHOMY IMOJTYYEHHUIO HOBBIX
3HaHUU 110 OMOJIOTUU B COOTBETCTBHUHU C )KM3HEHHBIMU OTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3ybTaThl OCBOCHHUS ydeOHOro nmpeaMera «buojorus» BKJIIOYAIOT: 3HAYUMbBIC IS
dbopMUpOBaHUS MHUPOBO33PECHUS OOYYAIOMIMXCS MEXKAUCIUIIMHAPHBIE (MEXIpEAMETHbIE) OOIeHAYyYHbIE TOHSTHSA,
OTpa)xarolue MeJIOCTHOCTh HAYYHOW KapTHUHBI MUpPA M CHENU(PHUKY METOJO0B MO3HAHUS, UCIIOIH3YEMbIX B €CTECTBEHHBIX



HayKax (BEIIEeCTBO, YHEPIHsl, SBJICHUE, MPOIIECC, CUCTEMAa, HAYUHbIN (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, HUCCIENOBaHHe, HAOMIOACHHE, W3MEpPEHHUE, JKCIEPUMEHT W JIpyrue); YHUBEpCAJIbHbIC Yy4YeOHbIE IeiCTBUS
(mo3HaBaTenbHBIC, KOMMYHUKATHBHBIE, PETyJIATHBHBIE), oOecneunBaronme ¢GopMupoBaHue  (HYHKIHOHAIBHOM
IPaMOTHOCTH W COLMAJIbHON KOMIIETEHIIMM OOYYaroIIuXcs; CIOCOOHOCTh OOYYalolUXCs MCHOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHMS W YHUBEpPCAJIbHbIE Yy4YeOHBbIC JEUCTBUSI B IIO3HABATEIBHOU W
COLIMAJIbHOM IIPAKTHKE.

B pesynbraTe wu3yueHUss OMONOTMM Ha YPOBHE CpEAHEro oO0miero ooOpa3oBaHusi y oOydaromierocss OyayT
chOpMHpPOBaHbI TO3HABATEIbHBIE YHHBEPCAIbHbIC Y4YeOHBbIC ACHCTBUSA, KOMMYHUKAaTHBHBbIC YHHBEPCAJIbHbIE Y4YEOHbBIE
JIEHUCTBUS, PETYIISITUBHBIE YHUBEPCAIIbHBIE YUCOHbBIC JEHCTBUSA, COBMECTHAS JEATEIBHOCTD.

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS POTPaMMBbI CPETHETO OOIIETro 00pa30BaHus JOJKHBI OTPAXKATh:

OBjaieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a30Bble JJIOTHYeCKHE ICHCTBUS:

CaMOCTOATENLHO (POPMYJIMPOBATH U aKTYaTU3UPOBATH MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBIIUICHUS (aHaiW3a, CHUHTE3a, CpaBHEHUS,
KJaccupuKanuu, 000OIIeHNsI), PACKPBIBATh CMBICT OHMOJOTMYECKUX TOHATHUH (BBIACIATH WX XapaKTepHbIC MPHU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMH ITOHATHUSIMH );

OTIPENETATh IENU JESATENbHOCTH, 3a/laBas IMapaMeTpbl M KPUTEPHUH WX JOCTHXKCHHS, COOTHOCHUTH PE3yJbTaThl
JESTETLHOCTH C MOCTaBJICHHBIMHU IICIISIMH;

UCITIOJIb30BATh OMOJIOTUYECKUE TTOHATUS JIsl O0OBsICHEHUS (DAKTOB U SIBJICHUMN KUBOUM MPUPOJIBI;

CTPOUTH JIOTHYECKUE pacCyKIeHUs (MHIYKTUBHBIC, NCTyKTUBHBIC, MO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHUSAX, (JOPMYITHPOBATH BEIBOBI U 3aKITFOUCHHUS;

MPUMEHSTh CXEMHO-MOJICTIbHBIE CPEICTBA ISl TIPEACTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4YaeMBbIX
OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEYHMM PA3HOTO pOJA, BBISBIECHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX
HMCTOYHUKAX;

paspabarbiBaTh IUTaH pEHICHHS MPOOJIEMBI ¢ YYETOM aHajIM3a WMEIONUMXCS MaTepUANbHBIX M HeMaTepHaIbHBIX

peCypcoB;



BHOCUTb KOPPEKTHUBbI B JI€SITEIIBHOCTh, OLICHMBaTh COOTBETCTBHE pE3YJIbTAaTOB LEJISAM, OLEHUBATh PHUCKU
MOCJIEICTBUM ACITEIIBHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH pabdOTy B YCIOBUSX peajbHOrO, BHUPTYaJbHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCC/Ie0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATENLCKON M MPOEKTHOW NEATENbHOCTH, HAaBBIKAMU pa3pelieHus mpoodiieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOHCKY METOAOB DPELIEHUS MPAKTUYECKUX 3ajad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BHJBI JIEATEIBHOCTH II0 TOJYYEHHIO HOBOTO 3HAHHWs, €ro HWHTEpPIpETaluH,
npeoOpa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYalUsIX, B TOM YHCIIE IPHU CO3/IaHUU YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBIN TUI MBILLJIEHUS, BIaJETh HAYYHON TEPMUHOJIOTUEHN, KIIOYEBBIMU MOHITHIMHU U METOJIAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 331aUl B 00pa30BaTEIbHON JEATEIBHOCTH U KU3HEHHBIX CUTYaIUX;

BBISIBJIATh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3M U AKTYaJIM3UPOBATH 33J1a4y, BBIIBUIATh TUIOTE3Yy €€ pElICHUs, HAXOAUTh
apryMEHTHI JUIsl I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh MOJYYEHHBIE B XOJE€ PELICHHUs 3aJayd Pe3yJIbTaTbl, KPUTUUYECKU OLICHHBATh UX JOCTOBEPHOCTD,
MPOTHO3MPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;

OCYILIECTBIISATH LI€JIEHAIPABIICHHBIN MMOUCK MEPEHOCA CPEJICTB U CIOCOO0B ACUCTBUS B MPO(PECCHOHABHYIO CPENY;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U IPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE WJEU, MpeajaraTb OpPUTMHAJIBHBIE MOAXOJbl M PEIICHUS, CTaBUTh NPOOJEeMbl U 3a/1ayH,
JOMYyCKaroLe albTEPHATUBHBIC PEILICHHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHbIX HCTOYHUKAX HWHGOpMaIUMU (TEKCTE Y4YeOHOro mnocoOusi, HAy4YHO-TOMYJISIPHOU
JauTeparype, OMOJIOTMYECKUX CJIOBAPSAX U CHPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MIHTepHETE), aHAIU3UPOBATh



uHGOpMAIIMIO PA3IUYHBIX BUAOB U (QOPM MPEACTABICHUS, KPUTHUYECKH OILIGHWBATh €€ JIOCTOBEPHOCTh H
HEIPOTUBOPEYHBOCTb;

dbopMynupoOBaTh 3aPOCHl U MPUMEHITHh PA3IUYHbIE METOABI MPHU MOUCKE U OTOOpEe OMOJIOTHYEeCKONW MH(OpMAaIIHH,
HEOOXOUMOM IS BBIIIOJHEHMS Y4eOHBIX 3a/1a4;

IpUOOpETaTh OIBIT UCIIOJIB30BAHNS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIBTYPY
aAKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIbHYIO (hOpMy Ipe/cTaBieHUs Ouojorndeckoi nHpopMannu (cxemsbl, TpadukH,
Jyarpammsl, TaOJULBI, PUCYHKHU U IPYTOE€);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B KAuyeCTBE CpEeACTBa Npu paboTe ¢ OHOJOrMueckod HHpOpMauuen: MPUMEHSThH
XUMHYECKUE, PU3NYECKUE U MAaTEMAaTUYECKUE 3HaKU U CUMBOJIbI, (POPMYJIbl, a00peBUaTypy, HOMEHKIATYPY, UCTIOIb30BaTh
¥ Ipeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIAJI€Th HABBIKAMHU PACIO3HABAHUS U 3aIUTHl HH(GOPMALMKU, HTHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaeHue YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1) o0mmenne:

OCYHIECTBJISITh KOMMYHHKAllMM BO BCEX c(epax >KM3HU, AKTUBHO YYacTBOBaTh B JUAJOre WM JHCKYCCHM IIO
CYLIECTBY OOCyxJ1aeMoi Tembl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBaTh CYXACHUS OTHOCUTENBHO BBINOJHEHUS
npeajiaraeMoi 3a1auu, yYuThIBaTh MHTEPECHI U COTJIACOBAHHOCTh MO3UIUI APYTUX YYACTHUKOB IUATIOTA UM TUCKYCCHH);

pacro3HaBaThb HEBepOaJbHbIE CpelIcTBa OOIIEHMs, NOHMMATh 3HAYCHHE COIMAJBHBIX 3HAKOB, MPEIANOCHUIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYallMi{, yMETh CMAT4aTh KOH(IMUKTHI U BECTU IIEPETOBOPHI;

BJIAJETh PA3IMYHBIMU CIIOCOOAaMU OOUIEHUS W B3aUMOJEHUCTBUS, MIOHUMATh HAMEPEHUS IPYTuX JIOJEH, MPOSBISAThH
YBaXUTEJIHHOE OTHOILLIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe (POopMyIHpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araThb CBOX TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMeCTHAasl 1eATeTbHOCTD:

NOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON U MHAMBUAYAJIbHON paOOTHI MPHU PEHIEHUH OMOJIOTUYECKOM
po0semMbl, 00OCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUs TPYIIOBBIX (OPM B3aMMOAEUCTBUS MPU PEHICHUH Y4EOHOU
3aJa4y;



BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JCUCTBUIN C YUETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH KaKJI0TO YJieHa
KOJUICKTUBA;

NPUHUMATD II€JIM COBMECTHOM IEesTeNIbHOCTH, OPTaHU30BBIBATh U KOOPAHMHHUPOBATH NEHCTBUS MO €€ JOCTH)KCHHUIO:
COCTaBJIATh IUIaH JEMCTBUM, pacnpeneniarTh poju ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXJaTh PE3yJIbTaThl COBMECTHOU
paboTHI;

OLICHMBAaTh KAayeCTBO CBOErO BKJaJa M KaXKJIOTO YJYaCTHHKA KOMAaHIbl B OOIIMN pe3ynapTaT MO pa3pabOTaHHBIM
KPUTEPUSM;

npejiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UAEH C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPAaTErMUECKOE IOBEJCHUE B Pa3IMYHBIX CUTyalMsIX, HPOSBISATH TBOPYECTBO MU
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

OgiaieHHe YHUBEPCAJbLHBIMU PErysiTUBHBIMH 1eHCTBUSIMU:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOrMUECKHUE 3HAHUS JUIS BBISIBJICHUS POOJIEM U UX PELICHUS B dKU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKM B CBOMX JACMCTBUSIX U MOCTYINKAX I10
OTHOIIICHUIO K KUBOU MPUPOE, CBOEMY 3/I0POBBIO U 3/IOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBISITh MO3HABATEIBHYIO JESTEIBHOCTD, BBIABIATH MPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3a7]a4M B 00Pa30BATEIbHOMN IEATETHPHOCTH M JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pEIIEHUS NpoOJeMbl € YYETOM HUMEIOUIMXCS PECYpCcOB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEANOUYTCHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacmpsTh paMKH y9e0HOTO MPEeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cr1oco0cTBOBaTh (HOPMHUPOBAHHUIO M TPOSBICHUIO HIMPOKOW 3PYIMIMU B pa3HbIX OOJAcCTSIX 3HAHWM, MOCTOSHHO
MOBBIIIATH CBOM 00pA30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCHUTh KOPPEKTUBBI B JIESITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LENSAM;

BJIa/IeTh HaBBIKAMH I103HABATEIbHOM pe(IECKCHU KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBHM W MBICIUTEIbHBIX
MPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHMM, MCIOJIL30BaTh MPUEMBI pedIeKCUU MJIsi OLIEHKH CUTYyallud, BEIOOpA BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIIEHUS IO UX CHUKEHUIO;

IPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX [PH aHAIU3€E PE3YIbTaTOB IE€ATEIbHOCTH;

3) npuHsATHE CeOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apPIYMEHTBI IPYTUX IPH aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO JPYTUX HA OLINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOCHMS cojaepkaHusi ydyeOHoro mnpeamera «buonorus» Ha yriyOnE€HHOM YpOBHE
OpPUEHTHPOBaHbI Ha obOecrieyeHne MnpoduiabHOro o0ydeHus: odydaromuxcsi Ouosornd. OHM BKIIIOYAIOT: CHEHMPUUECKHE
JUIst OMOJIOTUU HAYYHbIE 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI MO OCBOCHHUIO, MHTEPIIPETALIMY U PeoOpa30BaHUIO 3HAHUH,
BUJIbI JIESITEIbHOCTU MO MOJYYEHUIO HOBBIX 3HAHUW U UX NPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX, a TaKXe€ B PEalbHBIX
KU3HEHHBIX cUTyauusax. [IpenMeTHble pe3ybTaThl NPeICTaBIEHBI 10 TOJaM U3YYEHUSI.

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npenmMera «buonorus» B 10 knacce n01KHbBI OTpaXaTh:

c()OPMUPOBAHHOCTh 3HAHUW O MECT€ M POJM OMOJOTMH B CHCTEME €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B I[IO3HAHUU 3aKOHOB NPUPOJBI U PEIIEHWH MpoOJeM palloHaIbHOIO
PUPOAOTIOIB30BAHUS, O BKIIAJIE POCCUMUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CUCTEMOUN OMOJOTMYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJArallne OUOJIOrHYeCKUe TEPMUHBI U
NOHATUA  (KU3Hb, KJIETKA, OpraHu3M, MeTa0OJMu3M, TOMEOCTa3, CaMOpEryjsilus, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M pa3BUTHE), Ouosormyeckue Teopuu (kinerouynas teopus T. IlIBanna, M.
[nefinena, P. BupxoBa, XxpoMmocoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. U. BaBunoBa — o uenrtpax
MHOT000pa3usi M MPOUCXOXKACHUS KYJIbTYPHBIX PAacTEHHUi), 3aKOHBI (€IMHOO0Opa3vs MOTOMKOB TMEPBOTO IMOKOJEHUS,



pacIIeTUICHNsI, YUCTOTHl TaMeT, He3aBUCUMOTO HacieaoBanus . MeHaens, TOMOJIOTHYECKUX PSIJAOB B HACICICTBEHHOMN
n3menunBoctu H. Y. BaBuiiosa), npuHIMIBI (KOMILIEMEHTAPHOCTH );

BJIQJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUS, MCIOJIh3YEMbIX B OMOJOTHMYECKHX HMCCICTOBAHUSIX KHUBBIX
00BEKTOB (OMHMCaHue, U3MEpPEHNe, HaOI0ICHUE, SKCIIEPUMEHT);

YMEHUE BBIACIATh CYHIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M DYKAPUOT, OJHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4YHCIIe OaKTepuil, TpuOOB, paCTCHUH, )KHBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U
CHUCTEM OpraHOB pACTEHWH, >KMBOTHBIX, YEJIOBEKA, TMPOIECCOB JKU3HEACATEIHHOCTH, IMPOTEKAIOMUX B OpTaHU3Max
pacTeHuM, KMUBOTHBIX U YeJIOBEKa, OMOJIOTHYECKUX MPOIECCOB: 0OMeHa BellecTB (METa0oIu3M), MPEBpAICHHUs] YIHEPTHUH,
OpokeHHs, aBTOTPO(PHOTO M TeTepoTPOPHOr0 THUIIOB MUTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, MeHo3a,
rameToreHesa, SMOpHOreHe3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHUS, PA3MHOKEHUS, UHAUBUIYAIBLHOTO Pa3BUTHs OpPraHU3Ma
(oHTOrEHe3a), B3aMMOICUCTBUS T€HOB, FeTePO3UCca, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aWMOCBS3U MEXKIYy OPTaHOWIAMHU KJICTKH M MX (YHKIHSIMH, CTPOCHHEM KIIETOK Pa3HBIX
TKaHel U uxX QyHKIUIMU, MKy OpraHaMu U CUCTEMaMU OPraHOB Y PACTECHUH, ’KUBOTHBIX U YEJIOBEKA U UX (QYHKIHUSIMHU,
MEXIy CHUCTEMaMU OpPraHOB M UX (YHKIUAMH, MEXKIy dTamaMd OOMEHa BEIECTB, 3TarlaMd KJIETOYHOTO IHKJIA U
KU3HCHHBIX IIUKJIOB OPTaHW3MOB, dTallaMH 3MOPHOHAIBHOTO DPA3BUTHUS, TCHOTHUIIOM H (EHOTHIOM, (EHOTHIIOM W
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBIISATH OTIMYUTEIBHBIC TPU3HAKH )KHBBIX CHUCTEM, B TOM YHCJIE PACTCHUA, )KUBOTHBIX U YEIIOBEKA;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIME AaApPTYMEHTHI, OHOJIOTMUECKYI0 TEPMHUHOJIOTMI0O U CHMBOJIUKY IS
JTI0Ka3aTeNIbCTBA POJICTBA OPTAHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIII;

yMEHHUE pemniaTh OWOJIOTMYECKUE 3aJadd, BBISIBIATh TMPUYUHHO-CIICJICTBCHHBIE CBSI3M MEXKAY HMCCIICTySeMbIMH
OMOJOTHYECKUMH MPOTIECCAaMU U SBJICHUSIMU, JCJIaTh BHIBOJBI M TPOTHO3EI HA OCHOBAHUH TIOJIYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJIHATh JTAOOPATOPHBIE W TPAKTUYECKHME palOoThl, COONIOAAThH MpaBuia MpU padboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJIBUTATh TUTIOTE3bI, TPOBEPATHh UX IKCIIEPUMEHTAIBLHBIME CPEICTBAMU, (DOPMYIUPYS IIEJIb UCCIICTIOBAHNUS,
aHAJM3UPOBATh TOJYyUYCHHBIE PE3yJIbTAThl U JICJIaTh BHIBOJIHI;



YMEHHUE y4acTBOBaTh B Y4eOHO-HCCIICIOBATEILCKON paboTe MO OMOJIOTHH, SKOJIOTUM U MEIUIMHE, IPOBOIUMON Ha
0a3e OIKOJNBHBIX HAyYHBIX OOIIECTB, W NYOJWYHO TPEACTABIATh IOJNyYEHHBIE pPE3YJbTaThl HAa YYCHUYECKHX
KOH(EpEeHIINSIX;

YMECHHE OIICHMBATh JTHYECKHE AaCTeKThl COBPEMEHHBIX WCCIEAOBaHUNH B O0O0JACTH OWOJIOTUM W MEIWIIMHBI
(KJIOHUpOBaHWE, HMCKYCCTBEHHOE OIUIOJOTBOPCHUE, HAMpaBICHHOE W3MEHEHHE TI'e€HOMa W CO3/IaHHe TPaHCTCHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oymymiedl mpodeccHoHambHON AEATEIBPHOCTH B 00JIACTH OHOJIOTHH,
MEIWIMHBI, OWOTEXHOJOTHH, BETCPHUHAPUHU, CEITBCKOTO XO3SHCTBA, MHUIIECBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATCIIbHBIN HWHTEPEC, HAIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH NPOPECCHH W TMPOJOJIKCHHE
OMOJIOTHYECKOTO 00pa30BaHMsI B OPraHU3ALUAX CPETHETO MPO(HECCHOHATBHOTO U BBICIIIETO 0Opa30BaHMUS.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No i/ HanmenoBaHue pa3jeiioB 4 TeM KouniecrBo yacos DJIeKTpPOHHBIe (HM(POBHIE)
en/n
IporpaMmsl Bcero Konrpounubie | IlpakTuyeckne | 00pa3oBaTebHbIE PeCypChbl

padoThI padoThI

Enunast komnexuus nudpoBbIx
1 buonorus kak Hayka 1 o0pa30BaTeNbHbIX PECYPCOB
http://school-collection.edu.ru/

Enunast komnekuust tupoBbIx

2 JKuBbie cucTeMBI U UX U3yUYEHUE 2 00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/
3 buonorus knetku 2 0.5 Enunas konexuus undposeix

o0pa30BaTeNbHBIX PECYPCOB



http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://school-collection.edu.ru/

Enunast komutekmus mudpoBbIX

4 XuMHYeCKasi OpraHu3aIusl KICTKH 10 1 00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/
Enunast komiekuus nudpoBbIx

3) Crpoenue u GyHKIUHU KICTKU 8 2 00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/
OOMeH BellecTB U MpeBpalleHre Enunas xostexiis UupoBbix

6 SHEpIHH B KIETKE 9 1 00pa3soBaTe/bHBIX PECYPCOB
http://school-collection.edu.ru/
HacnencrBennas nndopmarus u Ezumas komiextna mu¢posLx

7 canMAIIS o B KICTKE 9 0.5 o0pa3oBaTeIbHbIX pecypcos
P http://school-collection.edu.ru/
Enunas komnexuus nudpoBbix

8 JKM3HEHHBIN TUKIT KIETKH 6 1 00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/
Enwnast komutekmus mudpoBbIxX

9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5 00pa3oBarelIbHbIX PECYypPCOB
http://school-collection.edu.ru/
Enunas komnexius nudpoBbix

10 Pa3mHOXeHUE U pa3BUTHE OPTAHU3MOB 8 1.5 00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/
I'eHeTrka — Hayka O HACIEICTBEHHOCTH Exunas komIeKuis unppoBsx

1 Y U3MEHYUBOCTHA OPraHu3MOB 2 05 00pa30BATEIIBHEIX PECYPCOB
P http://school-collection.edu.ru/
Enunas komnexius nudpoBbix

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 00pa3oBaTebHBIX PECYPCOB
http://school-collection.edu.ru/
Enunas komnexius nudpoBbIx

13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/
14 I'eHeTnka yenoBeka 3 0.5 Enunas xosuteknus udpoBbIx



http://school-collection.edu.ru/
http://school-collection.edu.ru/
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00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/

Enunas komnexius nudpoBbIx

15 CenekIusi OpraHu3MOB 4 1 00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/
buoTtexHonorust u CHHTETUYECKas Enunas xostexiis UupoBbix

16 OO S 4 00pa3oBaTeNbHBIX PECYPCOB
1 http://school-collection.edu.ru/

17 PesepBHOE Bpems 1
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I10 102 13

[NPOT'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

HNucrpykrax no Th. buosorus B
CUCTEME HayK

Envnas konnexkuus
(G poBBIX
00pazoBaTebHBIX

pecypcos http://school-
collection.edu.ru/

HpaKTI/I‘leCKOC 3HAa4YCHUC
OMOJIOIrHYECKUX HayK

Enunas xosmexuus
(G poBBIX
00pa3oBaTebHBIX

pecypcog http://school-
collection.edu.ru/

MeTOI[I)I HAaY4YHOI'O IMO3HAHUMA

Enunas Koyutekust
1 poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

OOBbeKT u3ydeHust OMOIOTUU

Ennnast xoymnekms
U (POBBIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

buonornueckume cucteMnl U UX
CBOMCTBA

Ennnas xomiexims
U (POBBIX
00pa3zoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/

MonekynsapHbIi YPOBEHB: 001Iast
XapaKTepUCTHKA

Envnas konnexkuus
(G poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

Heoprannueckue BemecTsa: Boaa.

Envnas konnexkuus
(G poBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

Heoprannueckue Bemecrsa:
MHHCPAJIBHBIC COJIN

Enunas xoyutekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

Jlunuael, ux cTpoeHue U GyHKIUH

Enunas xosmexuus
(G poBBIX
00pazoBaTebHBIX

pecypcog http://school-
collection.edu.ru/

10

VYrneBosbl, UX CTpOeHHE U QYHKIIUU

Ennnast xoymnekms
U (POBBIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

11

IIpakTnueckas padora
«Omnpenenenne kpaxmania B
PaCTUTENbHBIX TKAHAX»

Enunas xoyutekuus
G poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

12

benku. CoctaB u cTpyKTypa OEIKOB.

Enunas xommexmust

U pOBHIX
00pa3oBaTeNbHBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

pecypcos http://school-
collection.edu.ru/

13

benku. ®ynkiuu 6enKoB.

Ennnas xoyutekuus
U (POBBIX
00pa3oBaTeIbHBIX

pecypcos http://school-
collection.edu.ru/

14

depMeHThI — OMOJIOTHUYECKHE
KaTaJn3aTophl.

Ennnas konnexkuus
(G poBBIX
00pazoBaTeNbHBIX

pecypcog http://school-
collection.edu.ru/

15

JlabopaTopHas padora
«DepMEHTATUBHOE PACIICTIIICHUE
MEPOKCH/IA BOJIOPOA B TKAHSIX
OpTraHU3MaY

Enunas xomiekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

16

Hyxneunnossie kucnorsl. JJTHK

Enunas xomtekuus
U (POBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

17

CBOMCTBO '€HETUUYECKOIO KOoda

Ennnast xoymnekms
U (POBBIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

18

I'eHBbl, HE KOAMpPYIOLIUE OEIKH.

Ennnast xoymnekms
U (POBBIX
00pa3zoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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19

MoOunbHbIE TEHETHYECKUE DJIEMEHTHI

Envnas konnexkuus
(G poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

20

IToustue o renome

Envnas konnexkuus
(G poBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

21

Hyxnennossie kucnorsl. PHK.

Enunas xomiekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

22

IIpakTnueckas padora «Pemenue
3aJa4 10 MOJIEKYJISIPHOU OHOJIOTUN»

Enunas xosmexuus
(G poBBIX
00pazoBaTebHBIX

pecypcog http://school-
collection.edu.ru/

23

Tecr «Xumuueckas opraHusanus
KJIETKW»

Ennnast xoymnekms
U (POBBIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

24

AT® u apyrve HyKJICOTHUBI.

Enunas xomiekuus
G poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

25

BurtaMuHbl.

Enunas xommexmust

U pOBHIX
00pa3oBaTeNbHBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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pecypcos http://school-
collection.edu.ru/

26

Bupycsl — Heknerounas popma
KH3HU.

Ennnas xoyutekuus
U (POBBIX
00pa3oBaTeIbHBIX

pecypcos http://school-
collection.edu.ru/

27

PerpoBupychl u Mmepbl 60pbOBI CO
CII oM. [Ipuonst

Ennnas konnexkuus
(G poBBIX
00pazoBaTeNbHBIX

pecypcog http://school-
collection.edu.ru/

28

KoHnTpoabHo-060061maronuii ypok Ha
TeMy: MOJEeKyYISIpHBIA YPOBEHb.

Enunas xomiekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

29

l'oToBUMCH K SK3aMeEHYy.
MonexypHbII YpOBEHb

Enunas xomtekuus
U (POBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

30

l'otoBuMcs k 3k3ameny. Pemenue
OMOJIOTMYECKUX 3a4a4

Ennnast xoymnekms
U (POBBIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

31

Knerounslif ypoBeHb: o01ias
XapaKTepUCTHKA.

Ennnast xoymnekms
U (POBBIX
00pa3zoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
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32

MeTOI[BI HU3YUCHUSA KICTKH.

Envnas konnexkuus
(G poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

33

Kierouynas teopus.

Envnas konnexkuus
(G poBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

34

Crpoenue knetku. Kierounas
MeMOpaHa.

Enunas xomiekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

35

IMutomnnasma.

Enunas xosmexuus
(G poBBIX
00pazoBaTebHBIX

pecypcog http://school-
collection.edu.ru/

36

Hurockener. KneTouHblil HEHTP.
OpraHouipl IBH>KEHHUS.

Ennnast xoymnekms
U (POBBIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

37

PubGocomsl. DHIomIazMaTn4ecKas
CETh.

Enunas xomiekuus
G poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

38

Snpo. Anpeimky.

Enunas xommexmust

U pOBHIX
00pa3oBaTeNbHBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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pecypcos http://school-
collection.edu.ru/

Enunas xonnekuus

Bakyomu. Kommuiekc ['omb k. U (POBBIX
39 JInzocoMel. 00pazoBaTeNbHBIX
pecypcos http://school-
collection.edu.ru/
Enunas xosmexuus
Mutoxounapuu. [Inactumapl. (G poBBIX
40 Bxmtouenus. 00pazoBaTeNbHBIX
pecypcog http://school-
collection.edu.ru/
Enunas xomnexmus
Oco0eHHOCTH CTPOEHUS KIETOK U (POBBIX
41 MIPOKAPHUOT. 00pa3oBaTeNbHbIX
pecypcos http://school-
collection.edu.ru/
Enunas xomnexuus
Oco00EHHOCTH CTPOCHUS KIIETOK U (POBBIX
42 JyKapuoT. 00pa3oBaTeNbHBIX
pecypcos http://school-
collection.edu.ru/
JlabopaTopHas padora «3yueHue Enunas komnexuus
CTPOEHHS PACTUTENHLHOMN U KUBOTHOMN U (POBBIX
43 KJIETOK TOJ] MUKPOCKOTIOM» 00pa3oBaTebHBIX
pecypcos http://school-
collection.edu.ru/
IpakTuyeckasi padora «CpaBHeHHE Enunas komnexuus
CTPOCHHS KJIIETOK PacTeHUH, U (POBBIX
44 KUBOTHBIX, TPHOOB 1 OakTepuii» o0pa3oBaTeNbHbIX
pecypcos http://school-
collection.edu.ru/
45 Tect «CTpoeHHE U XUMHUYECKUN Enunas komnexuus



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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COCTaB KJICTOK)»

U (POBBIX
00pa3oBaTeIbHBIX

pecypcos http://school-
collection.edu.ru/

46

PerJISII_[I/ISI AKTUBHOCTHU I'CHOB

Ennnas xoyutekuus
U (POBBIX
00pa3oBaTeIbHBIX

pecypcos http://school-
collection.edu.ru/

47

Perynsuus akTHBHOCTH F€HOB
IIPOKapuoT

Enunas xosmexuus
(G poBBIX
00pazoBaTebHBIX

pecypcog http://school-
collection.edu.ru/

48

PeFYJ'IHI_[I/IH AKTHUBHOCTH I'CHOB
9YKapUuoT

Enunas xomiekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

49

MexaHu3M UHUIMALIIN TPpaHCKPUIIIUA
T'CHOB 3YKapUuoT

Enunas xomnekuus
1 poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

50

OOMeH BelecTB U IpeBpalieHue
JHEPIUH B KIIETKE.

Ennnast xoymnekms
U (POBHIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

51

DHepreTuveckuii 0OMeH B KIIETKE.
beckucnopoanslii sTar.

Ennmaast xojnekms

U (POBBIX
00pazoBaTeNbHBIX
pecypcos http://school-



http://school-collection.edu.ru/
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collection.edu.ru/

52

DHepreTU4YeCKuii 0OMEH B KJICTKE.
Kucnopoausiii srarm.

Ennnas konnexkuus
(G poBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

53

IIpakTnyeckas padora « CpaBHEeHUE
MIPOLIECCOB OPOKEHUS M TBIXAHUS)

Ennnas xoyutekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

54

TI/IHBI KIICTOYHOTI' O ITUTAHUS.
XEeMOCHHTE3.

Enunas xosmexuus
(G poBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

55

THOBI KJIETOYHOIO ITUTAHUS.
dorocunTes.

Enunas xosexuus
(G poBBIX
00pazoBaTebHBIX

pecypcos http://school-
collection.edu.ru/

56

IIpakTnueckas padora «CpaBHeHHE
nporeccoB (pOTOCUHTE3A U
XEMOCHHTE3a

Enunas xomexmust

1 poBbIX
00pa3oBaTeNnbHBIX

pecypcos http://school-
collection.edu.ru/

57

buocunres 6enkoB. TpaHckpumus.

Ennnas xoymnekms

1 poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

58

buocunTtes 6enkoB. Tpaucusims.

Ennnaast xoynekms
U (POBHIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

59

Perynsus TpaHCKpUIIUKN U
TPaAHCIISALUU B KJIETKE U OpraHU3Me.

Ennnas konnexkuus
(G poBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

60

KieTouHbIi UK.

Ennnas xoyutekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

61

Jlenenue KiaeTku. MuTo3.

Enunas xosmexuus
(G poBBIX
00pazoBaTebHBIX

pecypcog http://school-
collection.edu.ru/

62

JKU3HEHHBIN UK KIETOK.
JlabopaTopHas padora «3ydyeHue
(a3 MHUTO3a B KJIETKAX KOPEIIKa JTyKa»

Enunas xosexuus
U (POBBIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

63

Perynsus knerounoi rudenu

Enunas xomnekuus
1 poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

64

Jenenue knerku. Menos.

Enunas xomnekuus
U pOBHIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/
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65

TTonoBrle ki1eTKU. ['ameTorenes.

Envnas konnexkuus
(G poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

66

OcemeHeHMe 1 OII0I0TBOPEHUE

Envnas konnexkuus
(G poBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

67

IIpakTuyeckas padora «CpaBHeHHE
IIPOLIECCOB OIUIOJOTBOPEHUS Y
LBETKOBBIX PACTEHUN U TTO3BOHOYHBIX
KUBOTHBIX)»

Enunas xoyutekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

68

KonTposabHas pa6ora o teme:
Crpoenne u QyHKIIUH KIETOK

Enunas xosmexuus
(G poBBIX
00pazoBaTebHBIX

pecypcog http://school-
collection.edu.ru/

69

OpraHu3MeHHBIH ypOBEHb: 0011ast
XapaKTepUCTHKA.

Ennnast xoymnekms
U (POBBIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

70

Pa3zmHOXeHME OpraHn3MOoB.

Enunas xoyutekuus
G poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

71

Pa3BuTHE MOJIOBEIX KJIIETOK.

Enunas xommexmust

U pOBHIX
00pa3oBaTeNbHBIX
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pecypcos http://school-
collection.edu.ru/

72

NupuBuyanbHOE pa3BUTHE
OpraHu3MOB.

Ennnas xoyutekuus
U (POBBIX
00pa3oBaTeIbHBIX

pecypcos http://school-
collection.edu.ru/

73

Bbuorenernueckuii 3aKoH.

Ennnas konnexkuus
(G poBBIX
00pazoBaTeNbHBIX

pecypcog http://school-
collection.edu.ru/

74

3aKOHOMepHOCTI/I HaCJICAOBaHUA
IIPU3HAKOB.

Enunas xomiekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

75

MOHOI‘I/I6pI/I,[[HO€ CKpCIIUBAaHUC.

Enunas xomtekuus
U (POBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

76

Pemenue 3aga4d Ha MOHOFI/I6pI/II[HOC
CKpCIIUBAaHUC.

Ennnast xoymnekms
U (POBBIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

77

Henonnoe nomunuposanue. Pemenue
3a;ad.

Ennnast xoymnekms
U (POBBIX
00pa3zoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

78

AHa.]'II/I3I/Ipy}OIJ_[ee CKpCHIMBAHUC.

Enunas xommexmust
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Pemrenue 3agau.

U (POBBIX
00pa3oBaTeIbHBIX

pecypcos http://school-
collection.edu.ru/

79

JluruOpuHoe CKpeIuBaHue. 3aKoH
HE3aBHCHUMOT'0 HacJIeJOBaHUs
MIPU3HAKOB.

Ennnas xoyutekuus
U (POBBIX
00pa3oBaTeIbHBIX

pecypcos http://school-
collection.edu.ru/

80

HeannennHele B3aHMOHeﬁCTBHH T'CHOB.

Enunas xosmexuus
(G poBBIX
00pazoBaTebHBIX

pecypcog http://school-
collection.edu.ru/

81

T'enetuka nmomna

Enunas xomiekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

82

HacnegoBaHue CHEIUIEHHOE C MOJIOM.

Enunas xomnekuus
1 poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

83

I'enoTun Kak 1€I0CTHASA CUCTEMA.
BzaumogeiicTBHE alllIeIbHBIX T'€HOB.

Ennnast xoymnekms
U (POBHIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

84

Pemrenue reneTnueckux 3aaay.

Ennmaast xojnekms

U (POBBIX
00pazoBaTeNbHBIX
pecypcos http://school-
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85

3aKOHOMEPHOCTU U3MEHYUBOCTH.

Ennnas konnexkuus
(G poBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

86

MYTaI_[I/IOHHaSI HU3MCHYUBOCTH

Ennnas xoyutekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

87

KoMOuHaTHBHAsT N3MEHYHUBOCTE

Enunas xosmexuus
(G poBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

88

3aKOHOMEPHOCTh IPOSIBJICHUSI T€HOB
OT YCJIOBMM BHEUIHEHN CPEJIbI

Enunas xosexuus
(G poBBIX
00pazoBaTebHBIX

pecypcos http://school-
collection.edu.ru/

89

OcHOBHBIE METOJABI CCIICKIINH.

Enunas xomnekuus
1 poBbIX
00pa3oBaTeNnbHBIX

pecypcos http://school-
collection.edu.ru/

90

[{eHTpBI MPOUCXOKIAEHUS KYIbTYPHBIX
pacTeHui.

Ennnas xoymnekms
1 poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

91

Co3znanmne mopoJ1 ’KUBOTHBIX U COPTOB

Ennnaast xoynekms
U (POBHIX
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pacTeHui.

00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

92

3aKOH rOMOJIOTMYECKUX PSAJIOB B
HACJIEeACTBEHHOU N3MEHYNBOCTU

Ennnas konnexkuus
(G poBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

93

MeTo/ibl CeNeKIun PacCTeHUI 1
’KUBOTHBIX.

Ennnas xoyutekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

94

CGJ'IGKI_[I/ISI MHUKPOOPIraHU3MOB

Enunas xosmexuus
(G poBBIX
00pazoBaTebHBIX

pecypcog http://school-
collection.edu.ru/

95

JlocTrkeHust 1 OCHOBHBIC
HaIpaBJIEHUs COBPEMEHHOM CEJICKITUU

Enunas xosexuus
U (POBBIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

96

CoBpeMeHHbIE TOCTHKEHUS
OMOTEXHOJIOTHHI

Enunas xomnekuus
1 poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

97

KonTtpoJuabnas pabora Ha TeMy:
3aKOHOMEPHOCTU U3MEHINBOCTH,
OCHOBBI CEJIEKIIUU

Enunas xomnekuus
U pOBHIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/
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98

Pe3epBHbIi ypok

Enunas komnexuusa
(G poBbIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

99

Pe3epBHBbIii ypok

Enunas komnexunusa
(G poBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

100

Pe3epBHbIii ypok

Enunas xomiekuus
U (POBBIX
00pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

101

Pe3epBHbIii ypok

Enunas komnexnus
(G poBBIX
00pazoBaTebHBIX

pecypcog http://school-
collection.edu.ru/

102

Pe3epBHBbIii ypok

Ennnas komnexus
U (POBBIX
00pazoBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

102
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYuebnuk: buonorus. 10 ki1.: yaeOHUK 17151 00111€00pa30BaTEIBHBIX
Opranuzanuii: yrayoaéausiii ypoens / B.B.Ilaceunuk u ap.; mox pexa. B.B.
[Taceunuka. - 2-e u3z. - M.: Ilpoceemnienue, 2020. - (JIunus xu3Hn).

METOJIUYECKHUE MATEPHUAJIbBI JIJISI YUYUTEJIS
1. Anacracosa JL.II. O6mas 6uonorus. Junaktudueckre matepuansl. — M.:
BenTana-I'pad,1997.
2. bormanosa T.JI., Comonosa E.A. buonorus. CripaBOYHHK 1JIs
CTapUIEKIIACCHUKOB U noctynarmmux B By3bl. — M.: ACT-nipecc, 2006.
3. boxirosa U.B. COopHuk 3a1a4 1o o011ieit OM0JIOruy ISl OCTYIIAIOITUX B
BY3e1. — M.: Onukc 21 Bek, 2005.
4. 3axapos B.b., MamonToB C.I"., Conunn HU. O6mmas 6uonorus: Yueo6. qist 10
— 11 k. o6meobpaszoBat. Yueb. 3aBenenuii - M.: JIpoda, 2005.
5. Puc 3., Crepubepr M. Ot kieTok k atomam: MmocTpupoBaHHOE BBEJICHUE
B MOJIEKYJIIpHYI0 Onosioruto: [lep ¢ anrn. — M.: Mup, 1988.
6. CyxoBa T.C., Koznosa T.A., Connn H.W. O6mas 6uonorus. 10 — 11 xi.:
Pabouas terpans k yueOHuky / mon pea. B.b. 3axaposa. — M.: JIpoda, 2003.
7. Ypoxku obuieit ouonoruu: [ocodue mist yuurens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. Mokeea, H.M. Bep3uiun. — M.: [Ipocsemnienue, 1986.
8. Kpukcynos E. A., [laceunuk B. B. Okonorusg. 10 (11) knacc: Yue06. ais
OmeoOpaszoBar. yueb. 3aBefieHui. 5-¢ usn., nopad. M.: lpoda, 2001. — 256 c.
9. Peitmepc H. @. Kpartkuii cioBapb 6uosnornueckux TepMuHoB: KH. st
yuutens. — 2-¢ u3g. M.: [Ipocsemnienue, 1995. — 368 c.
10. Peiimepc H. ®@. Hauvana skonorudeckux 3HaHuii.M.: M3gaTensCcTBO
MHDOITY, 1993. - 261 c.
11. Dammknonenusa niag gereu. I'mas. Pex. B. A. Bonogua.M.: ABanTa+, 2001.
— 448 c.
12. Bep3unun H.M., Kopcynckas B.M. O61iast MmeToaurka npernojaBaHust
ouosioruu. — M.: Ilpocsemnienue, 1986.
13. 3axapos B.b, Mycradun A.I'. O611ast 6M0JIOTHs: TECThI, BOIIPOCHI,
3aganus. — M.: [Ipoceemienue, 2003.
14. Uanosa T.B., Kanunosa I'.C., Msarkoa A.H. COopHUK 3a1aHuii MO
o6meit ouonorun. — M.: [Ipocsemenue, 2002.
15. Mummna H.B. 3aganus 1j1s caMoCTOATEeIbHOM padOThI IO 00IIei
ouosoruu. 11 kmacc. — M.: IIpoceemenue, 1985.
16. lInmkunckas H.A. I'enetuka u cenekuus: Teopus. 3aganusa. OTBEThI. —
Caparos: Jlunei, 2005.



IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
«Enunas xomnexnus LHudposerx O6paszoBarensHbix Pecypcosy (Habop
UPPOBBIX pecypcoB K yueOHukam simaun [Tonomapesoit M.H.) (http://school-
collection.edu.ru/).
www.bio.1september.ru — razera «buosorusy -npunoxenue K «1 ceHTIOps».
http://bio.1september.ru/urok/ - Matepuansl K ypokKy.
WWW.bio.nature.ru — Hay4Hble HOBOCTH OMOJIOTHH
http://ebio.ru/ - DnexrponHbIil yueOHUK «bronorus». http://www.gbmt.ru/ -
I'ocynapcTennsiii buonornueckuii myseit um. K. A. Tumupssena.

®denepanbHbIN HEHTP UHOOPMAITMOHHO-00pa30BaTEIIbHBIX PECYPCOB
http://fcior.edu.ru

Enunas xoyuteknus iudpoBbix 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/

EnuHoe 0KHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcaM http://window.edu.ru/
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