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PabGouass mporpamma cpemHero oOmiero oOpa3oBaHusi 1o Ouosoruu (0a30BBI YPOBEHB)
cocraBiieHa Ha ocHOBe DezepanbHOro 3akoHa ot 29 .12 .2012 Ne 273-03 «O6 obpa3zoBaHuu B
Poccuiickoit ®denepanuny», denepanbHOr0 TroCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpeanero obmero obpasoBanusi, Konuenun npenogaBanus yaeOHoro npeamera «buosnorus» u
OCHOBHBIX NOJIO’KEHUH (efepanbHON pabouell mporpaMMbl BOCITUTaHMSL.

MNOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke HaHHOWH HPOTPaMMBI TEOPETUYECKYIO OCHOBY JUIS OTPEACICHHUS MOJIXOJ0B K
(dbopMupoBaHHIO coAep)kaHusl ydyeOHOro mpeamera «bHOJOrHs» COCTaBWIM: KOHIETITyaJbHBIC
nosioxkeHust CTaHaapTa 0 B3aMMOOOYCIIOBICHHOCTH II€TICH, COEpKaHMsI, PE3YIbTaTOB 00yIeHUS
U TpeOOBaHWU K YPOBHIO TOJTOTOBKH BBITYCKHHKOB, IIOJIOKEHUS 00 OOMMX Menix u
MPUHIMIAX, XapaKTepU3YIOIIUX coBpeMeHHoe cocTtosiHue cuctembl COO B Poccuiickoit
denepanun, a TaKKe TMOJIOKEHUA O crenuduke OMoJIOTHH, €€ 3HAYEHUU B MO3HAHUHU KUBOM
MPUPOJBI U 00ECIEUYEHUH CYIIECTBOBAHUS YeJOBeYecKoro obmectBa. CorimacHO Ha3BaHHBIM
TIOJIOKEHHSIM OTIPE/IEIEHBI OCHOBHBIE ()YHKIIUH TPOTPAMMBI U €€ CTPYKTYpa.

[Iporpamma nmaér mpeacTtaBieHuEe O IeNsax, o0 o0mel crpareruu OOydeHHSs, BOCIIUTAHUS H
pa3BUTHS OOYdJalOMIMXCS CpeAcTBAaMH  ydeOHOro mpeamera «buonorus»; ompenenser
00s13aTeNIbHOE TIPEIMETHOE COJICPIKaHUe, ero CTPYKTYPY, paclpenesieHHe Mo paszenaM/TemMam,
PEKOMEHyeMYI0  IOCIIEIOBAaTeIbHOCT  M3Yy4eHHsl  y4eOHOro  marepuala ¢ y4&€ToM
MEXIPEIMETHBIX ¥ BHYTPHUIPEAMETHBIX CBsI3€H, JIOTHKM 00pa30BaTENBHOTO TIpoIliecca,
BO3PACTHBIX 0COOEHHOCTEH oOydaromuxcsi. B mporpamme Taxke yduThIBaroTcst TpeOoBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METaIllPeIMETHBIM M TPEIMETHBIM pe3yibTaraM oOOydeHHUsS B
(hopMUPOBAHMM OCHOBHBIX BHUOB Y4eOHO-TIO3HABATEIHLHOW NEATEILHOCTH/Y4eOHBIX NEWCTBUI
00YJaroIIMXCsl IO OCBOSHHUIO COJZIEPKaHMSI OMOJIOTHYECKOTO 00pa30BaHUSI.

B nporpamme ydeOHoro mnpemmera «buonorus» (10—11 xmaccel, 0a30BBI  YPOBEHB)
peaii30BaH NPHUHLHUII MPEEMCTBEHHOCTH B H3YYEHMHM OMOJIOTMH, Onarojaps uyemMy B Hel
MIPOCMATPUBAETCST HANpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C (QOPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOT'0 MHPOBO33PEHHUS, [IEHHOCTHBIX OPUEHTAIMHA JIMYHOCTH, IKOJIOTUYECKOTO
MBIILJICHHUS, TPEACTAaBICHUI O 37J0pOBOM o00pa3e >KM3HM U OEpeKHbIM OTHOLIEHUEM K
OKpyxaromieil npupoaHoit cpezae. [loaromy Hapsany ¢ uzydueHuem oOIIeOMOIOTUYECKUX TEOPUH,
a TakkKe 3HAaHUM O CTPOEHUHM KHUBBIX CHUCTEM pA3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIIIUX B HUX [POLIECCOB, B NpOorpaMMme YAEJNEHO BHUMAaHHE HCIOIb30BAHUIO
MOJIyY€HHBIX 3HAHUN B MOBCETHEBHOM JKU3HM JUIS PELICHUs MPUKIATHBIX 3a7a4, B TOM YHCIE:
NpoQUIAKTUKA  HACJIENCTBEHHBIX  3a00JIeBaHUN  4YeJOBEeKa,  MEJUKO-T€HETHYECKOIrO
KOHCYJbTUPOBaHHUS, 000CHOBAHUS SKOJOTUYECKH 11€TIECO00PA3HOTO MOBEICHUS B OKPYXKAIOMIeH
MIPUPOJHOM cpesie, aHajdu3a BIMSHUS XO3SWCTBEHHOW AESATEIHbHOCTH UYEIOBEKAa Ha COCTOSIHHE
MNPUPOJHBIX W  HCKYCCTBEHHBIX OJKOCHCTEM. YCUJICHHE BHUMaHHS K HIPUKIAIHOU
HampaBJICHHOCTH y4eOHOro mpeamera «buonorus» NPOAMKTOBAHO  HEOOXOJUMOCTHIO
obecrieueHns yCIOBHM Ui pelIeHHs OJTHOM U3 aKTyalbHBIX 3a/1a4 HIKOJIBHOTO OHMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpexanonaraer (GOpMHUpPOBaHHWE Yy OOydaroIIMXCs CHOCOOHOCTH
aIalITUPOBATHCS K U3MEHEHHSIM TMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

B uentpe «Touka pocra» obecrednBaeTcsi peanusanus 00pa30BaTENbHBIX MPOTpaMM
€CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOW HaIpaBJIEHHOCTEH, pa3pabOoTaHHBIX B COOTBETCTBUU
c TpeOOBaHUSMHU 3aKOHOJATENbCTBA B cdepe o0pa3oBaHHS M C YUETOM PEKOMEHJIAIUi
denepanbHOro onepaTopa yueOHOro npeamera «buonorusy.

Hcnonb3oBanue ob6opynoBanus «Todyka pocTa» MO3BOJSET CO3/1aTh YCIOBHS:

. JUTSL PaCIIMPEHUS COJICPKAHMS IIKOJIBHOTO OMOJIOrHYECKOT0 00pa30BaHus,

. JUTS TIOBBIIICHUS TIO3HABATEILHOW AaKTUBHOCTH OOYYArOIIHUXCS B €CTECTBCHHO-HAYYHOU
o0acTu;

. JUIS. pa3BUTHsI JINYHOCTH peOEHKA B Ipoliecce 0O0ydeHHsi OMOJIOTHH, €r0 CIIOCOOHOCTEH,

(bOpMI/IpOBaHI/Iﬂ 1 YAOBJICTBOPCHUA CONAJIBHO 3HAYUMbBIX HHTCPCCOB U HOTpe6HOCTeﬁ;



® IJIsA BBIAABJICHUSA MOTUBHUPOBAHHBIX HIKOJbHUKOB, OpTaHU3AallMH UX PA3BUTHA B PA3JIMIHBIX
oOmacTsax 00pa30BaTEIbHOM, TBOPUECKOM AEATEITBHOCTH.

OBHIASA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA «bUOJIOTUS»

VYuebublil penmeT «buonorus» B cpepHeM o01meM 00pa3oBaHUM 3aHUMAeT BakHOoe MecTo. OH
obecrieunBaeT (popMUpOBaHHE Yy OOYYAIOIIUXCS TPEICTABICHUH O HAYYHON KapTUHE MHpA;
pacmupsier u 0000IIaeT 3HAHUA O KHBOW TPUpPOAE, €€ OTIMYUTEINBHBIX MpPHU3HAKAX —
YPOBHEBON OpraHu3aliii M 3BOJIOLUHU; CO34aE€T YCIOBUS MJIS: HNO3HAHUA 3AaKOHOB >KHBOMU
IPUPOJBI, opmuposanusi PyHKIIMOHATEHOW TPAMOTHOCTH, HABbIKOG 3I0POBOTO U 0€3011acHOTO
o0Opa3a >KM3HH, SKOJIOTUYECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIICHHWS K JKUBOW TPHPOJE U
YeJI0BEKY.

bonbmoe 3HaueHume yueOHBIM mpenMer «buomorus» uMmeer TakkKe JUId  peLICHUS
BOCIIUTATENbHBIX M Pa3BUBAIOLIMX 3a/Jad CpeAHero oO0miero o0pa3oBaHMs, COLHUAIN3ALNU
oOyuatoutuxca. M3ydyenne Ouonoruu obecnednBaeT  ycioBHs Uil (opMHpOBaHUS
WHTEJUICKTYaTbHBIX, KOMMYHHUKAIIMOHHBIX ¥ HWH(QOPMAIIMOHHBIX HABBIKOB, JACTCTHUYECKOUN
KYJIbTYpbI, CIOCOOCTBYET MHTETpalli OMOJIOTMUECKUX 3HAHUN C MPEACTaBICHUSAMH U3 JIPYTUX
Y4€OHBIX MPEIMETOB, B YaCTHOCTH, (HU3UKH, XUMUU U Teorpaduu. Ha3zBaHHbIE TOJIOKEHUS O
MpelHa3HayYeHU y4eOHoro mnpeaMera «bHOOTHSA» COCTaBUIM OCHOBY JUISl OMNpeAeseHUs
MOAXO0JI0OB K OTOOpY M CTPYKTYpUPOBAHMIO €ro COJAEpKaHHs, MPEACTaBIEHHOTO0 B JIaHHOM
porpamMmme.

Ot6op conmepkanusi yaeOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3ULUN KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydarouIuecs AOJKHBI
OCBOWTH 3HAHUS W YMEHHUS, 3HaUMMbIe JUIsI (GOpPMUPOBaHUS OOIIEH KYJIbTYphl, ONpPECNSIONINe
aJIecKBaTHOE IIOBEJICHHE 4YeJIOBEKa B OKpYXalollel NpHpoAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOCTH. Oco00e MECTO B 3TOM cHCTeMEe 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM g  (QOpMUpPOBaHUS
MPEJCTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHE MHpAa U IEHHOCTHBIX
OPHEHTAIMSIX JTUIHOCTH, CITIOCOOCTBYIONMINUX TYMaHU3aIluA OMOJIOTHYECKOTO 00pa30BaHuUs.
CrpykTypupoBaHHE COJEpKaHUs Y4eOHOro Marepuaja B MPOTrpaMMe OCYILECTBICHO C Y4ETOM
MIPUOPUTETHOTO 3HAYEHUS 3HAHUNA OO0 OTIMYUTENBHBIX OCOOEHHOCTAX XUBOM HPUPOJIBL, O €&
YPOBHEBOHM OpraHM3allud U S3BOJIONUU. B COOTBETCTBUM € 3TUM B CTPYKType Yy4eOHOTo
npenMera «buosiorus» BbIAEIEHBI CIEAYIOUINE CoIepKaTeabHble TMHUH: «buonorus kak Hayka.
Metonsl HayyHOro mno3HaHusA», «Kierka kak Ouosoruueckas cucremay, «OpraHusm Kak
Oouosnoruueckas cucrema», «CuctemMa U MHOrooOpasue OpPraHu4eckoro Mupa», «IBOJIIOLHS
KUBOU MPUPOIB», « IKOCUCTEMBI U PUCYIITUE UM 3aKOHOMEPHOCTI.

HEJIM U 3AJAYU YYEBHOI'O IPEJJMETA «BUOJIOI'US»

Henp wu3yuenuss ydeOHoro mpeamera «buonorus» Ha 06a30BOM YypOBHE — OBJaJEHHE
oOyJaromuMHUCs 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAJIBHOW OpraHu3alMd >KUBBIX CHCTEM
pa3HOro paHra u MpHOOpeTeHne yMEHHUH MCI0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB >KUBOM MPUPO/IBI U PEIIEHUS PA3IMUHBIX )KU3HEHHBIX IPOOIEM.
JlocTiwkeHnne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 06a30BOM ypOBHE
o0ecrieunBaeTcsi pelIeHUeM CIeYIOLUNX 3a0ay.

— OCBOEHHME O0yJarOIKUMUCS CHCTEMbl 3HAaHUHA O OMOJIOrMUYECKHX TEOPHUSX, YUCHMSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBWJaX, CIYXKallUX OCHOBOM Ui  (hopMUpOBaHUS
MIPEJICTAaBICHU O €CTECTBEHHO-HAYYHOM KapTMHE MHUpPA; O METOAAaX HAy4yHOIO IO3HAHUS;
CTPOCHHUH, MHOr000pasMM M OCOOCHHOCTSAX >KMBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alluy;
BBIJIAIOIIMXCSI OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHH;

— (dopmupoBaHue y OOYYalOUIUXCS IO3HABATENIBHBIX, WHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CnocoOHOCTEH B Mpoliecce aHaau3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOrMM HAYYHBIX B3IJISJIOB,
U U TOAXO0I0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;



— CTaHOBJIEHHE y 0OyJaromuxcsi o0mel KynbTyphl, (yHKIIMOHATHHONW TPAMOTHOCTH, Pa3BUTHE
YMEHUI OOBSCHATH M OLIEHUBATD SIBJICHUS OKPY)KAIOIIETO MUPA KUBOW MPHPOJIBI HA OCHOBAHUHU
3HAHUH U OTBITA, TOTYUYEHHBIX IPU U3YYECHUH OHOJIOTHH;

— (¢opMupoBaHHE Yy OOYYAIOUIMXCS YMEHHMHA WLTIOCTPUPOBATh 3HAYCHHE OHOJIOTHYECKUX
3HAHUW B MPAKTUYECKOW JAESTENbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEINULUHCKUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

— BOCNHTaHUE YOSKIEHHOCTH B BO3MOYKHOCTH TIO3HAHHUS YEJIOBEKOM JKMBOW TMPHPOJIBL,
HE00X0AMMOCTH OEpEeKHOTO OTHOUICHHS K HEH, COOTIOEHUS AITUYECKUX HOPM IPH MPOBEICHUN
OMOJIOTMYECKUX HCCIIEA0BAHUI;

— OCO3HAHME IIEHHOCTH OMOJOTMYECKUX 3HAHMM JUIsl HOBBILICHUS YPOBHS 3KOJOIMYECKON
KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

— MpUMEHEHHE NPUOOPETEHHBIX 3HAHUW M YMEHMH B TOBCEIHEBHOM U3HU JJIS OLEHKU
MOCJIEJICTBUN CBOEH MAEATEIBbHOCTH IO OTHOIIEHHIO K OKpYXarouleil cpene, cOOCTBEHHOMY
3JI0POBBIO; 00OCHOBAHHE U COOJIIOICHIE MeP MPOPUITAKTUKH 3a00JICBaHHIA.

MECTO YYEBHOTI'O IIPEAMETA «BHOJIOT'US1» B YYEBHOM IIJIAHE

B cucreme cpemnero oOmiero oOpaszoBanusi «buonorus», m3zydaemas Ha 0a30BOM YPOBHE,
SABJISICTCA 00s13aTEILHBIM y‘—Ie6HI)IM npeaAMETOM, BXOOAIITM B COCTaB HpeHMeTHOﬁ
oOpa3oBaTenbHOM oOmactu «EcTrecTBeHHble HaykW». Y4eOHbIM IUIAaHOM Ha €€ Hu3ydeHHe
oTBeZIcHO 68 yueOHBIX 4YacoB, mo 1 ywacy B Hememo B 10 m 11 kmaccax COOTBETCTBEHHO.
[IpenycMOTpeHHBIII TIpU 3TOM pe3epB CBOOOTHOTO Y4eOHOTO BPEMEHHM PEKOMEHIYETCs
MCII0JIb30BATh I MOBTOPEHUS U 3aKpEIJICHUSI MaTepuaa, a Takxke pedieKCHH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O TIIPEIMETA
«BUOJIOT' US»

Cornmacho ®I'OC COO, ycraHaBIMBarOTCS TpeOOBaHUA K pe3yjabTaraM OCBOCHUS
00yyaroUMMuUCs IPOrpaMM CpeTHEro 00mero 06pa3oBaHus: JUUYHOCTHBIM, METANPEIMETHBIM U
MIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUs IpeaMmera «bHOJorus» BBIICIECHBI
CIIEIYIOIINE  COCTABIISIIOIINE:  OCO3HAHUe  OOy4YaloUUMUCS  POCCHUHCKOM  Tpa)JIaHCKOMN
WJIEHTUYHOCTH — TFOTOBHOCTHU K CaMOPA3BUTUIO, CAMOCTOSATEIBHOCTH M CaMOOINPEIECICHUIO;
Haiuyue momusayuu K OOydeHUIO0 OWOJIOTHH; yeleHanpasieHHoe pazeumue BHYTPEHHHUX
yOeXAeHUN JIMYHOCTH Ha OCHOBE KJIIOYEBBIX HEHHOCTEH U MCTOPUUYECKUX TPATUIMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS; 20MOBHOCMb U CNOCOOHOCHb OOYUYaAIOUINXCS PYKOBOACTBOBATHCA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKaMH, NPUCYIIUMU  CHUCTEME
OMOJIOTUYECKOT0 00pa30BaHUA; Haauuue SKOJOTHUYECKOTO MNPABOCO3HAHUS, CHOCOOHOCMU
CTaBUTH LIENIU U CTPOUTD KU3HECHHbIE IIJIAHbI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOSHUS MpeameTa « bHomorusy qocTUraroTcs B €AMHCTBE Y4eOHOU U
BOCIIUTATEIIbHOW  JEATEIBHOCTH B  COOTBETCTBUM €  TPAJAULMOHHBIMU  POCCUUCKUMH
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LICHHOCTSMH, IPUHATHIMU B
oOlecTBe MpaBUJIaMH U HOPMaMHU TMOBEACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUA,
CaMOBOCIIMTAHHUS U CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEW IMO3ULIMMU JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY U NPABONOPSAKY, YEJIIOBEKY TPyAa U CTAPLIEMY ITOKOJICHUIO, B3aMMHOIO
yBOXKEHUS, OEpeKHOr0  OTHOMIEHUS K  KyJAbTYpHOMY  HACIEOUI0 W TPaJUIUAM
MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickon Penepanunu, IpUpoIe U OKPYKAKOLIEH cpee.
JIMYHOCTHBIE PpE3YyNbTaThl OCBOCHHS YyueOHOro mnpeaMera «bBHONOTHS» IOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYalOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHUEHTAUWW, IIO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIEeCTBa,



paciIupeHe >KM3HEHHOTO OIBbITa M OMbITa JCSATENIbHOCTH B MPOLECCE pealn3alid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIHHOM IEATEIbHOCTH, B TOM YUCJIE B YaCTH:
1. I'paskaaHCcKOro BOCIMTAHMS:
—  cOPMHUPOBAHHOCTh TPAXKIAHCKONW TO3UIHMKM OOYy4aloMmerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBA;
— OCO3HAHHWE CBOUX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KGHHWE 3aKOHa U
MPaBOIOPSI/IKA;
— TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AEATENHOCTH IMPU CO3JaHUU Y4€OHBIX MPOEKTOB,
pelIeHnn y4eOHBIX U MMO3HABATEIBHBIX 33144, BBEITIOJHEHHH OUOJIOTHICCKUX IKCIICPUMEHTOB;
— CIIOCOOHOCTH OIPENIEISITh COOCTBEHHYIO MO3UIIMIO IT0 OTHOIIICHHUIO K SBJICHHSIM COBPEMEHHOMN
JKH3HU U O0BICHSTE €€;
— YMEHHUE YYUTHIBATh B CBOUX JICUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
JFOJIeN C pa3HbIMU YOCKICHUSIMU, KYIbTYPHBIMU IIEHHOCTSIMHU U COIIMAIBHBIM TIOJIOKEHUEM;
— TOTOBHOCTh K COTPYJHHYECTBY B TPOIIECCE COBMECTHOTO BBITIOJHEHHS YUEOHBIX,
MO3HABATEIBHBIX W HCCIENOBATEIBCKUX 3a/7a4, YBOKHUTEIBHOE OTHOIICHHE K MHEHUIO
OTITIOHEHTOB MPHU 00CYKIEHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;
— TOTOBHOCTh K TYMaHUTAPHOM M BOJOHTEPCKOU NEATETHHOCTH.
2. IIaTprMOTH4ECKOT0 BOCIIUTAHUSA
— chOPMHUPOBAHHOCTh POCCHICKON TPaXTAHCKON HIACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iepen PoanHOHN, ropiocTu 3a CBOM Kpail, CBOXO
Ponuny, cBOI SI3BIK U KYJBTYPY, MPOIILJIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
— IIEHHOCTHOE OTHOIIEHHE K MPUPOJTHOMY HACIEIUIO U TTaMSITHUKAM MPUPOJIBI; TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;
— CMOCOOHOCTh OIIEHUBATh BKJIAJ POCCUNCKUX YUYEHBIX B CTAHOBJIEHHE M pa3BUTHE OHOJIOTHH,
MMOHMMaHHe 3HaueHusi OHMOJOTMM B TO3HAHWU 3aKOHOB NPHUPOJBI, B JKU3HU 4YellOBEKa U
COBPEMEHHOTO OOIIECTBA;
— wujAedHas YOeXKIEHHOCTb, TOTOBHOCTh K ciayxkeHHio OrTedecTBY H €ro 3auuTe,
OTBETCTBEHHOCTH 32 €ro CyIL0Yy.
3. JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
— OCO3HAHME JTYXOBHBIX [IEHHOCTEW POCCUIICKOIO HApO1a;
— c(hopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBE/ICHUS;
— CMOCOOHOCTh OIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;
— OCO3HaHHe JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYHUBOIO OYAYIIEero;
— OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM, CO3JAHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHATHS LICHHOCTEW CEMEUHOM KU3HU B COOTBETCTBUM C TPAAUIIMSAMU Hapo10B Poccum.

4.  JCTEeTHYeCKOro BOCIIUTAHUA:
— DCTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUas ICTETUKY ObITa, HAyYHOTO U TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHHIA;
— MOHMMAaHHUE 3MOLIMOHAIBLHOTO BO3EHCTBHS KMBOU MPUPOJIbI U €€ LIEHHOCTH;
— TOTOBHOCTh K CaMOBBIPDQXXEHHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH.

5. (DuU3MYECKOr0 BOCIIMTAHMA:
— TMOHUMaHUE W peaau3alus 3J0poBOT0 M Oe30macHOro odpasa >KU3HH (30pPOBOE MHUTAHUE,
coOirofieHre TUTUEHNYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHSATHH M OTHbIXA,
perynspHas (¢u3MdYeckas aKTHUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUIECKOMY 3/I0POBBIO;
— TOHMMAaHHWE [IEHHOCTH MPaBUJI WHANBUAYAIEHOTO U KOJUIEKTUBHOTO 0€30TIaCHOTO MOBEICHHUS
B CUTYalUsIX, YTPOKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJCH;
— OCO3HAaHWE TMOCIEJACTBUH W HEMPHUATHE BPEIHBIX MPHUBBIUEK (YHIOTPEONEHUS AalKOToJs,
HapKOTHKOB, KYPEHUS).

4. TpynoBoro BocnuTaHus:



— IFOTOBHOCTb K TPY/Zly, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPY10J100u€E;

— TOTOBHOCTbh K aKTHUBHOM JI€ATEILHOCTH TEXHOJIOTMYECKON M COIMAIbHOW HAIMpaBJICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBITIONHATH — TaKyHO
NEeSITEbHOCTB;

— HHTEpPEC K pa3IuyHbiM cdepaMm MNpodecCHOHATBHOM eATEIbHOCTH, YMEHHE COBEpIIATH
OCO3HAHHBII BEIOOp Oymymel mpodeccruu U peanr30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHBI;
— TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHMIO W CaMOOOpPa30BAaHHIO HA MPOTSDKEHHH BCEH
KU3ZHU.

7. IK0JI0rM4ecKOro BOCIIUTAHUS:

— DBKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOILIEHUE K MPUPOAE KaK MCTOYHUKY JKM3HU Ha 3eMie,
OCHOBE €€ CYyIIIECTBOBAaHUS,

— TIOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIbTYphl: MPUOOpPETEHHWE OINBITa TUIAHUPOBAHUS
MOCTYIKOB U OIIEHKU WX BO3MOXKHBIX TIOCIIEJICTBUN ISl OKPY>KAIOIIEH CPEeJIb;

— OCO3HaHMeE rI00aJIBFHOTO XapaKTepa IKOJIOTHIYECKUX MPOOJIeM U IMMyTell UX PeIIeHuUs;

— CHOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMbIE TIPU U3yUYeHUU OWOJIOTUN 3HAHUS U YMEHUS MPU
pelieHuu mpooJieM, CBA3aHHBIX C PAIMOHAILHBIM IPUPOJIOIOIB30BAHUEM (COOTIOCHHE TTPABUIT
TIOBEJICHUs B TIPUPOJIC, HAMPABJICHHBIX HA COXpPAaHEHHWE PABHOBECHS B DKOCHUCTEMAaX, OXpaHy
BHJIOB, 3KOCHCTEM, Onocdepsl);

— AaKTUBHOE€ HENPUATHE ACUCTBUI, MPUHOCIIIMX BPEI OKPYKAIOLIEH TPUPOIHOU Cpeie, YMEHUE
MIPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJOTUUECKUE TIOCIEACTBUS MPEITPUHUMACMBIX ICHUCTBUI
Y TIPEJ0TBPAIATh UX;

— HaJU4YMe PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, ASKOJOTHUYECKOW KYJIbTYpPHI, OIBITA
NEeSITeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATHCS HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKON eI TeIbHOCTH SKOJIOTMUECKON HApaBiIeHHOCTH.

8. LleHHOCTH HAYYHOTI 0 MO3HAHMS:

— c(opMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM U OOIIECTBEHHON MpPaKTHUKH, OCHOBAHHOTO Ha JUAlOre KyJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MHUDE;

— COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJIBTYpPhl KaK CPEJICTBA B3aUMOJACHUCTBUS
MEXIY JIFOJIbMU U TIO3HAHUS MUPA;

— TMOHUMMaHUe CHeuu(pUKd OHOJOTMH KaK HayKH, OcOo3HaHue e€ poiu B (OpPMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHUsI 00 OKpYXKaIoLeM
MHpE KaK O €IMHCTBE TMpPUPOJIbl, 4YeJOBeKa M OOIIecTBa, B I[O3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pPeleHrnu IpoOieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

— YOeXIEHHOCTh B 3HAYUMOCTH OWOJIOTMH JUIi COBPEMEHHOW IUBUIIM3AIMHU: OOecreueHus
HOBOTO YPOBHSI Pa3BUTHS MEIUIUHBI, CO3JaHUS MEPCIEKTUBHBIX OMOTEXHOJOTUH, CHOCOOHBIX
pemarh pecypcHble MpoOaeMbl Pa3BUTHUSL YETIOBEUECTBA; MOKCKA MyTel BBIXOJAA U3 II00ATbHBIX
9KOJIOTHYECKUX MPOoOsieM U o0ecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIIIOHATHLHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

— 3aMHTEPECOBAHHOCTHh B TOJYYCHHH OHOJOTHYECKUX 3HAHUI B IENSIX MOBBIMICHUs OOImen
KYJIbTYPbl, €CTECTBEHHO-HAy4YHOW TpaMOTHOCTH KaK COCTaBHOW 4YacTH (YHKIIMOHAIHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOil MPU U3y4eHUH OUOJIOTHH;

— T[OHMMAaHHE CYIIHOCTHM METOJOB TIO3HAHHUS, MCIOJb3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIOJB30BaTh IMOJlydaeMble 3HAHUS s aHalu3a U OOBSICHEHUS SIBICHUIMA
OKPY)KAIOIIET0 MHUpPa M TPOUCXOISIIUX B HEM H3MEHEHHWH; yMEHHE J[enaTb 00OO0CHOBAaHHBIC
3aKJIFOUEHUs] Ha OCHOBE HAyYHBIX (DAaKTOB U HMMEIOIIUXCS JaHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

— CTMOCOOHOCTH CAaMOCTOSITENILHO MCIIOIH30BaTh OMOIOTHUECKUE 3HAHUS ATISl PEeIIeHuUs TpooiieM
B peaJIbHbIX KU3HEHHBIX CUTYaLUAX;

— OCO3HaHUE LIEHHOCTU HAYYHOW JEATENbHOCTH, FOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO M
HCCIIEA0BATENbCKYIO ACITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;



— TOTOBHOCTh M CHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHUI0 M CaMOOOpa3OBaHHIO, K
aKTUBHOMY TIIOJIyY€HHIO HOBBIX 3HAHMHA 1O OHOJOTMH B COOTBETCTBUM C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.

B mporuecce MOCTHMXKEHUS! JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS OOYYaIOUIMMHCS IPOrPaMMBbI
cpeaHero oOmiero oOpa3oBaHUS Yy OOYYaIOIIUXCS COBEPIICHCTBYETCS  OMOYUOHANbHBIL
unmennexm, NpeAnonarauil cpopMUpoOBaHHOCTS:

— CamMoCO3HaHUs, BKIIOYAIONIETO CIMOCOOHOCTh MOHMMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BHJIETH HAMPABJICHUS PAa3BUTHUS COOCTBEHHOM SMOIIMOHAIBHOM c(hephl, OBITH YBEPEHHBIM B ce0e;
— camope2yaupo8aniis, BKIIIOYAIOUIEr0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE NOBE/IEHUE, CIIOCOOHOCTh aJalTHUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSM U IPOSBIATH
TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

— GHYMpeHHel MOomueayuu, BKIIOYAIOLUIEH CTPEeMJIEHWE K JIOCTIDKEHUIO LIeTH U YCIEeXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/1 U3 CBOUX BO3ZMOKHOCTEN;

— 9mnamuu, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTHIBATh €ro MpPU OCYLIECTBICHHMM KOMMYHHUKAIlMH, CIOCOOHOCTb K COYYBCTBHIO U
COTEepeKUBAHUIO;

— COYUANbHBHIX HABBIKOB, BKIIIOYAIOLIUX CHOCOOHOCTH BBICTpanMBaTh OTHOLIEHUS C APYTUMHU
JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTb KOH(PIUKTHI.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaqMeTHble pe3yinbTaThl OCBOSHHS ydeOHOTO mpenmera «bBuornorusy exuouarom:
3HaYUMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PCHHS OOYUYAIOMIUXCS  MEXKIUCIHILTHHAPHBIC
(MexTnpeaAMeTHbIE) 0OLIeHaAYYHbIE TTOHSITHS, OTPAXKAIOIIKE [EIOCTHOCTh HAyYHOW KapTUHBI MUpa
U crienru(rKy MEeTOJ0B MO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus,
SBJIGHUE, MPOIECC, CHCTeMa, Hay4yHbId (aKT, MPUHLMNI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeOBaHUE, HaOMIOJEHUE, H3MEpeHHe, HKCHEPUMEHT U Jp.); YHHBEpcajbHbIE
ydeOHble JeiCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHBIE, PETYIATUBHBIC), 00CCIICUMBAIONINE
dhopmupoBanue (HYHKIIMOHATLHON TPAMOTHOCTH U COIMAIIBHONW KOMIIETCHIIMH OOYJaroIInXcs;
CIOCOOHOCTh oOyuaromuxcs UCII0JIb30BATh OCBOCHHBIE MEeXAUCLUUIUTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIe ACWCTBHUS B IO3HABATENBLHOU U
COLIMANIbHOM MPAKTHKE.

MetanpeameTHble pe3yiabTaThl OCBOCHHUS MPOrPaMMbl CpPeIHEro oOuiero o0pa3oBaHus JTOJKHBI
OTpaxarb:

OBiajgeHHe YHHBepPCAJIbHBIMM Y4YeOHBIMH IO3HABATEIbHBIMU ICHCTBUSIMU:

1) 6a3oBble Jorn4ecKue AeCcTBUS:

— €aMOCTOATENbHO (OPMYIUPOBaTh U aKTyaJM3UpOBaTh MpobIeMy, paccMaTpuBarh €
BCECTOPOHHE;

— HCMOJb30BaTh MPU OCBOCHHUH 3HAHUI MPUEMBI JIOTHUECKOTO MBIIUICHHs (aHaIn3a, CUHTE3a,
CpaBHEHHUs, KiIaccupukanuu, OOOOIIEHHUS), pPACKPBIBATh CMBIC OHOJOTHYECKUX TOHATHI
(BBLIEATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBS3U C IPYTUMU TOHSATHUSIMH );

— ONpenensaTh UENH [eSTEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH WX JOCTHIKEHHS,
COOTHOCHTH Pe3yJbTaThl ACITEIbHOCTHU C MOCTABICHHBIMU IENISIMU;

— HCIOJIb30BaTh OHOJIOTUYECKUE TOHATUS s OOBSCHEHHS (AKTOB M SIBICHUN >KHBOU
MIPUPOJIBI;

— CTPOWTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, NENYKTUBHBIC, 10 aHAJIOTHUH), BBISIBISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSIX, (POPMYITHPOBATH BHIBOJBI U
3aKITIOUEHUS;

— TIPUMEHATH CXEMHO-MOJICTbHBIC CPEICTBA JUIsl TPEICTABICHUS CYIIECTBEHHBIX CBsI3ed U
OTHOIICHHWI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaxX, a TaKke MPOTHBOPEUH pPa3HOTO poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH(OOPMAIIMOHHBIX HCTOUYHUKAX;

— pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepHAbHBIX U
HEMaTepHUATbHBIX PECYPCOB;



— BHOCHUTh KOPPEKTHBBI B JESATCILHOCTH, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IICINISIM,
OILICHUBATh PUCKH MOCIEACTBUH NESATEIHHOCTH;

— KOOPIMHUPOBAThH ¥ BBITIOJNHATH padOTy B YCIOBUSX PEAbHOTO, BHUPTYalbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BHUBATh KPEATUBHOE MBIILICHHUE ITPU PEIICHUH KU3HEHHBIX MPOOJIEeM;

2) 6a3oBbIe HCCIEN0BaTENbCKUE e CTBHS:

— BIIQICTh HABBIKAMH Y4eOHO-HMCCIIEJOBATENBCKONH M TPOEKTHOW NESTENbHOCTH, HaBBIKAMH
paspenienus mpobsieM; 001a1aTh ClIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY MOUCKY
METO/IOB PEIICHUS MPAKTUYSCKUX 3a/1a4, IPUMEHEHHUIO Pa3IMIHBIX METO/IOB TIO3HAHHS,

— HWCIOJB30BaTh pPA3IMYHbIE BUABI JEATEIFHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHSA, €ro
WHTEPIIPETAINH, MPEOOPa30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPU
CO3JaHUH YYEOHBIX U COIMATBHBIX TIPOCKTOB;

— (GOpMHUPOBATh HAYYHBIM THI MBIIUICHHS, BJIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMU
MOHATHSAMH ¥ METOJIaMU;

— CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJadll B 0Opa30BaTEIILHOW JEATEIBHOCTH H
KU3HEHHBIX CHTYAIHIX;

— BBIABJIATH MPUYUHHO-CJICJICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a7ady, BBIJIBUTATh TUIIOTE3Y
e pelIeHusi, HAaXOIWTh apryMEHTHl Ui JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUWH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

— aHAJM3MPOBATh TOJYYCHHBIC B XOJIe PEIICHUS 3a/1a9M Pe3y/IbTaThl, KPUTHYCCKH OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

— JIaBaTh OIICHKY HOBBIM CUTYAI[UsIM, OIIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

— OCYIIECTBJIATH I[eJICHANIPABJICHHBIM IMOUCK MEpeHoca CPEelICTB U CHOCOOOB NEHCTBUS B
poheCCHOHANBHYIO CPEY;

— yMeTh TEpEeHOCUTh 3HaHWS B [IO3HABATENbHYID M  MPAKTHYECKYyl0  00JacTu
KHU3ZHEJESATENbHOCTH;

— YMEeTb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

— BBIIBUTATh HOBbIE HJIEW, NpearaTh OPUTHHANIBHBIE MOAXOJbl M PpELIeHMs; CTaBHUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUINE allbTEPHATUBHBIC PEIICHNUS;

3) neiicTBusi mo padore ¢ uHGopManmen:

— OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKaX HHpopManuu (Tekcte ydeOHOro mocodwus,
HayYHO-TIOMYJISIPHON JUTEpaType, OMOIIOTUYECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITbIOTEPHBIX
0azax maHHbIX, B VHTepHere), aHaIW3UpOBaThb WHGOPMALMIO Pa3IWYHBIX BUIOB U (opm
MIpe/ICTaBJICHUS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYHBOCTD;

— (QopmynaupoBaTh 3anpochl M MPUMEHATh pa3NUYHbIE METOJBl IMPH TMOUCKE U OTOOpe
Oouonorudeckoi nHGopMaIuu, He0OOXOIUMOM JIIsl BHITIOJIHEHUS! y4eOHBIX 33/1a4;

— MnpuoOpeTaTh OMBIT HCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHA,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM;

— CaMOCTOSITENIbHO BBIOMpATh ONTHMAbHYIO (GOpMYy MpeACTaBICHUS OHOJOTHYECKOU
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOIHIIbI, PUCYHKH U IIP.);

— WCNONB30BaTh HAy4YHBIA S3bIK B KayecTBE CpeICTBa Mpu paboTe ¢ OHOJOTHYECKOU
uHpopmanuen: NPUMEHITh XUMUYECKUE, (PU3UYECKUE U MaTeMaTHYeCKHe 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MPEOOPa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATIISITHOCTH;

— BIAJeTh HaBbIKAMU pAClO3HABaHUS M 3allUThl WHGpOpManuu, HHPOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiaieHHe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:

1) oOmenue:

— OCYIIECTBIISITh KOMMYHUKAIIMK BO BCEX cepax KU3HU; aKTUBHO YUACTBOBAThH B IMAJIOTE WU
JTUCKYCCUU TIO CYIIECTBY OOCYykJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh
CYXJCHUS OTHOCUTEILHO BBHITIOJHEHHsI TpeiaraeMoid 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUH APYTHX YUYACTHUKOB JAUATIOTA WIIA JUCKYCCHUH);



— pacno3HaBaTh HeBEepOAIbHBIE CPEJCTBA OOIICHHS, TOHUMATh 3HAYEHUE COIMATbHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CHUTyalldi; yMETh CMSTr4aTh KOH(UIMKTHI U BECTH
IIEPETOBOPHI;

— BJAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS W B3aWMOJCHCTBUSA; MOHUMATh HaMEpPEHHS
JPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY M B KOPPEKTHOU (hopme
(bopMyITHpPOBATh CBOU BO3PAKECHHUS;

— Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BAaHUEM SI3bIKOBBIX CPE/CTB;
2) coBMecTHas 1eATeJIbHOCTD:

— IOHUMAaTh W HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WMHJIMBUIYaIbHOW palbOTHl mpu
pemeHny OHOIOTHYECKON TpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(hopM B3aMMOJICHCTBUS MPU pELICHUH yueOHOM 3a/1auu;

— BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX AECWCTBUHM C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXHOCTEHN Ka)/I0T0 4jieHa KOJUIEKTHBA;

— NPUHUMATH 11€JIb COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBaTh U KOOPANHUPOBATH IEHCTBUS
o €€ JOCTWKEHMIO: COCTaBIATh IUIAH JCHCTBUM, pacCHpenessaTh pOJM C Y4ETOM MHEHUM
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

— OLIEHMBATh KayeCTBO CBOEro BKJIaJa M BKJIaJa Ka)XJOr0 y4yaCTHHMKAa KOMaHIbl B OOIIMMN
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPHUSIM;

— TMpeajaratb HOBBIE MPOEKThI, OLIEHMBATHh WAEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

— OCYILECTBJIATH MO3UTUBHOE CTPATETHYECKOE MOBECHUE B PA3IMUHbBIX CUTYallUsX, IPOSBIATH
TBOPYECTBO M BOOOpaKEHUE, OBITh MHUITHATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1CCTBUAMM:

1) camoopranm3anus:

— UCMOJb30BaTh OMOJIOTNYECKNE 3HAHUS JUIsl BBISBIEHUS MPOOJIEM U UX PEIIEHUS B )KU3HEHHBIX
U y4eOHBIX CUTYaIHSIX;

— BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHWH II€JIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX M IOCTYIKax IO OTHOLIEHUIO K JKMBOW IIPUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPYKAOILUX;

— CaMOCTOSITEJIbHO OCYIIECTBIATh I03HABATENBHYIO JAEATENBHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBbIE 337aud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HECHHBIX CUTYyalVsIX;

— CaMOCTOSITEIbHO COCTABIIATh IUIAH pEIIEHUs MpoOJIeMbl ¢ Y4ETOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

— JIaBaTh OLICHKY HOBBIM CUTYalUsM;

— pacUIMpATh paMKH Y4e€OHOTO MpeaAMeTa Ha OCHOBE JIMYHBIX IPENOYTEHUN;

— JienIaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

— OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

— ¢c1oco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO MIMPOKON 3PYAMIMH B pasHbIX 001acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBECHbD;

2) CAMOKOHTPOJIb:

— JIaBaThb OLIEHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JAEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;

— BJIaJIeTh HABBIKAMU MO3HABATEIbHON pedaeKcHy Kak OCO3HaHUS COBEpILIaeMbIX ACHCTBUI U
MBICIUTEIBHBIX MPOLECCOB, UX PE3yIbTaTOB U OCHOBAHMM; MCIOIb30BATH NPUEMBI peduieKCuu
JUIsl OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELICHMUS,

— YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHMS 110 X CHUKEHUIO;

— NPUHUMATh MOTHUBBI U aPIyMEHTBI IPYTUX IIPU AHAINU3E PE3YJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE ce0S M APYrUX:

— NpPUHUMATH ceOsl, TOHUMas CBOM HEJOCTATKU U JOCTOMHCTBA;

— NPUHUMATh MOTHUBBI U PIyMEHTBI IPYTUX IIPU AHAJIU3€E PE3YJIbTaTOB ACATEIbHOCTH;

— MPU3HABATh CBOE MPABO U MPaBO APYIHX HA OIIMOKH;



— pa3BUBATb CIIOCOOHOCTh TOHUMATh MHp C IO3UIUU APYroro 4€JIOBCKaA.

HNPEJMETHBIE PE3YJIbTATbBI

[Ipenmernsie pe3ynbraThl ocBoeHHs mporpammbl COO mo Ouonornu Ha 0a30BOM YpOBHE
BKITIOYAIOT CIIeIU(UUEcKre Uit y4eOHOro mpenMeTa «bruosiorusy HaydHble 3HAHUS, YMECHUS U
crocoObl JEMCTBUH MO OCBOCHHIO, HHTEPHpPETallMd W TpeoOpa3oBaHUIO 3HAHWA, BHUIBI
JESITEIbHOCTH O MOJYYEHHIO HOBOTO 3HAHMSA M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTyalMsiX, a TakKXe B pEaJbHBIX >KM3HEHHBIX CHUTyallUsIX, CBA3aHHBIX C Ouosioruei. B
porpamMmme MpeaMeTHBIE PEe3YJIbTaThl IPEACTABICHBI 110 T0JIaM 00yUEeHHS.

10 kacc

[IpenMeTHBIE pe3yabTaThl OCBOCHUSI yUeOHOTO MpeameTa «bronorus» J0mKHBI OTpakaTh:

1) c(OpPMHUPOBAHHOCTh 3HAHUNA O MECTE W pOJIM OMOJIOTUM B CHCTEME HAYYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOMN €CTECTBEHHO-HAyYHOUN KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS; O BKJIa/I€ POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
O0uon0rNM; QYHKIMOHAIBHON TPAMOTHOCTH YeJIOBEKA JJIsl PEeIEeHUs )KU3HEHHbIX 3a/1a4;

1) YMEHHE PACKpPBIBaTh COJIEpPKaHNEe OMOJIOTUYECKUX TEPMUHOB U MOHATHI: )KU3Hb, KIIETKA,
opranu3M; Metabonu3M (0OMEH BEIIECTB MW TpEBpalleHHe dSHEPTrHH), TOMEeoCTa3
(camoperynsinusi), ypOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHE
(perpotyK1us), HacJIeACTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

2) yMEHHE Hu3Jlaratb OMOJIOTMYECKHEe TEeOpUH (KJIETOUHAs, XpOMOCOMHas, MyTal[MOHHAs,
LEHTpaJibHasi JIorMa MOJIEKyJsipHOW Ouonorun), 3akonel (I'. Mennens, T. Moprana, H. W.
BasuiioBa) u yuenus (0 eHTpax MHOTr00Opasusi U MPOUCXOKACHUS KyIbTypHBIX pacTeHuit H. 1.
BaBuiosa), onpeaesnsaTs rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

3) YMEHHUE BJIAJIETh METOJaMH HAay4HOTO IO3HaHUS B OMOJOrMM: HAOMIOAECHUE M ONHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB U SBJICHHWH; OpraHM3alusg M IPOBEACHUE OHOIOTHYECKOTO
9KCIIEPUMEHTA, BBIJBM)KCHUE THUIIOTE3bl; BBIABICHUE 3aBUCUMOCTH MEXAY MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHME IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAyYHBIX IMOHSITHH,
TEOPHil U 3aKOHOB; YMEHHE J€JaTh BHIBOJIbI HA OCHOBAHHH IIOJYYEHHBIX PE3YJIbTaTOB;

4) YMEHHUE BBIAEIATH CYIIECTBEHHbIC NPU3HAKM BUPYCOB, KJIETOK IPOKAPUOT M IYKAPUOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH IIPOLIECCOB: 0OMEHa BEIECTB U
IIPEBpAILEHUS] PHEPTUU B KIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M IHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIAUBHUIYyAIbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

5) YMEHUE NPUMEHATh MOJTy4eHHbIE 3HAHUS A1 OOBSICHEHUS OMOJIOTHYECKUX IPOLIECCOB U
SIBJICHUM, JJI1 IPUHATHS IPAKTUYECKUX PEIICHUH B TOBCEIHEBHON )KU3HHU C 1I€JIbI0 00ecTIeYeHus
0€30I1aCHOCTH CBOEr0 3J0POBbS U 30POBbSl OKPYKAIOUIMX JIIOJEH, COONIIOJCHHUS HOpM
IPaMOTHOTO IOBEJIEHUS B OKpY)Xalolled NpUpPOJHOW cpefe; MOHMMaHhe HeoO0XOAUMOCTU
UCIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM OHOJIOrMHM M OMOTEXHOJIOTHH JUIsl palMOHaIbHOIO
IIPUPOIOTIOJIL30BAHMS;

6) YMEHHUE pelIaTh JJIEMEHTApHbIE TE€HETHYEeCKHE 3aJauyd Ha MOHO- W AUrHOpHIHOE
CKpElIMBaHNe, CLIETUICHHOE HAaClleZIOBaHUE; COCTABIATh CXEMbl MOHOTMOPUHOTO CKPELIMBAHUS
JUIS TIpEICKa3aHysl HACJIEA0BAHNS IPU3HAKOB y OpPraHU3MOB;

7) YMEHHE BBITIOJHATH JIAOOPATOPHBIE W MpaKTHYeCKue padoThl, COOMIOAATh MpaBUIiIa MPH
paboTe ¢ yueOHbIM U Ja00opaTOPHBIM 000PYJOBAHUEM;
8) YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHUPOBATh MH(OPMAIHIO OHOJIOTHYECKOTO

COJICpPKaHMS, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMS W3 pa3M4HBIX HCTOYHHKOB (CMMU,
HAYYHO-TIOMYJISIPHBIE MaTEepPHalbl); AITUYECKUE acCleKThl COBPEMEHHBIX HCCIICIOBAaHUN B
OuoNoruy, MEUIIMHE, ONOTEXHOJIOTHHU; YMEHHE CO3aBaTh COOCTBEHHBIE MMCHbMEHHBIE H YCTHBIC
cooOuieHns, o0o0mas OHOIOrnYecKyr0 MH(GOPMAIMI0 U3 HECKOJbKMX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUITHBIN anmapat OMOIOTHH.

11 kiaace



[IpenMeTHBIC pe3yabTaThl OCBOCHHS Y4EOHOTO MIpeaMeTa « bBHoIorHs JOHKHBI OTPaKATh:

1) chopMHUPOBAHHOCTH 3HAHMH O MECTE W POJIM OHOJIOTUM B CHCTEME HAy4HOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOUN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa U
HAayYHOTO MHUPOBO33PEHHUS; O BKJIQ/IC POCCHICKUX M 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ononorny; GyHKIMOHATBHON TPAMOTHOCTH YEJIOBEKA TSl PEIICHUS )KU3HESHHBIX 3a/1a4;

2) yMEHHE PacCKpbhIBaTh COJCPKAHHE OMOJIOTHYECKUX TCPMUHOB U TMOHSTHMN: BH, MOIMYJISAIHS,
reHo(OHJ, DBOJIONMS, JBHXKYIIHEC CHIBI ((aKTOpPBI) SBOJIONHH, IPHUCIIOCOOICHHOCTh
OpraHu3MOB, BHJI000pa30BaHME, OKOJOTUYECKHE (DAKTOpPBL, HSKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IICTIH MMTaHUs, YKOJOTHUecKas upamMuia, OnoreoreHo3, ouocdepa;
3) ymeHwe wusnarath OwWosiorHueckue Teopud (dBomonuoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKAsI TEOPHS IBOJIFOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoisimeBoro cxoactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHui u myTtei sBomtounu A. H. CepeproBa, yueHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;
4) yMeHHe BIaJeTh METOJaMH HAydyHOTO IMO3HAHWSA B OWOJIOTHMH: HAOJIOJCHHWE M OIMHCAHUE
KUBBIX CHCTEM, IIPOIIECCOB W SIBJICHWH; OpraHU3alus ¥ TPOBEIACHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIABM)KCHUE THUIIOTE3bl; BBISBICHHE 3aBUCHMOCTH MEXAY HCCIICIyEeMbIMHU
BEIIMYMHAMH, OOBSICHCHHE IOJyYEHHBIX PE3yJIbTaTOB, WCIIOJIB30BAHHBIX HAyYHBIX TOHSTHH,
TEOpPUI ¥ 3aKOHOB; YMECHHE JICJIaTh BBHIBOJIBI HA OCHOBAHHH ITOJTYYCHHBIX PE3YIIbTaTOB;

5) yMmeHue BBIACIATH CYIIECTBCHHBIC NMPHU3HAKHA CTPOCHHS OHOJOTHUYECKHX OOBEKTOB: BHUJIOB,
MOMYJISIIIAKM, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOIEOIICHO30B M JKOCHUCTEM;
O0COOEGHHOCTH  TPOIECCOB:  HACIEACTBEHHOH  HM3MEHUMBOCTH, €CTECTBEHHOTOo  0TOOpa,
BHJI000Pa30BaHUS, MPHUCTIOCOOJICHHOCTH OPTaHU3MOB, JICHCTBHUS IKOJIOTHUECKUX (PAKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTHU B SKOCHUCTEMAX, AHTPOTIOT€HHBIX U3MEHEHHM
B DKOCHCTEMAaxX CBOEW MECTHOCTH, KPYroBOpOTa BEUIECTB M OMOr€OXMMHYECKHUX LHUKIOB B
ounocdepe;

6) yMeHHe MPUMEHSTh TMOJyYCHHBIC 3HAHUS U1 OOBSCHEHHsS] OMOJIOTHYSCKHX IPOIIECCOB H
SIBIICHUH, JUUIsl IPUHATUS IPAKTUUECKUX PEHICHHH B MOBCEHEBHOM XKU3HU C 1IeJIbI0 00ecTieueHHs
0€30MacCHOCTH CBOETO 3JI0POBbS U 3J0POBbSl OKPYXKAIOMIMX JIOAEH, COOIMIOACHUS HOPM
rPaMOTHOTO TOBEJCHHS B OKpYKaloLleld MNPUPOJHON cpeae; MOHUMaHuE HEoOXOIUMOCTU
HCIIOJIb30BAHUS JOCTUKEHUM COBpPEMEHHOM Oouonorun IS paIoHaIbHOTO
MIPUPOIOTIOIBE30BAHUS;

7) yMeHHe pelmaTh 3JEMCHTapHbIC OHMOJIOTHUECKHE 3aa4yd, COCTaBJIATh CXEMbI MEpPEHOCA
BEIIECTB M SHEPTUHU B IKOCHCTEMax (LEMu MUTaHuUs);

8) yMeHHe BBINIONHATH JIAOOPATOPHBIE W MPAaKTHYECKHE pabOoThl, COONIOAATH TMpaBHIa IPH
pabote ¢ yueOHBIM U J1a00PATOPHBIM 000PYIOBAHHUEM;

9) yMmMeHHEe KpPUTHYECKH OLECHHBATh M WHTEPIPETHPOBATH HHMOPMAIUIO OHOJOTHYECKOTO
COJIep’KaHHus, BKIIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHHUA M3 Pa3NUYHbIX HCTOUYHUMKOB (CMU,
Hay4YHO-TIOMYJISIPHBIE MaTepualbl); paccMaTpUBaTh TIJI00ANbHBIE SKOJOTHYECKHUE MPOOIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH [0 OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

10) ymenume co3maBaTh COOCTBEHHBIC THCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OMONOTHYECKYI0O HMH(QOPMAIMI0 M3 HECKOJBKHX HCTOYHUKOB, TPaMOTHO HCIOJIh30BATh
MOHATUIHBIHN anmnapar OUOJIOTHH.

COAEPKAHUE YYUEBHOI'O ITPEIMETA «buosorus»

10 KJIACC 1 4 B Hepearo, Beero 34 4, u3 HuX 1 4 — pe3epBHOe Bpemst

Tema 1. buosiorust kak Hayka (2 4)

buosornss xak Hayka. CBsi3p OMOJOTMHM C OOIIECTBEHHBIMHM, TEXHHUUYECKUMH M JPYTUMHU
€CTeCTBEHHBIMH Haykamu, (uiocoduel, 3THKOH, 3CTeTukol u mpaBoMm. Posip Ouonoruu B
(hopMUpPOBaHUM COBPEMEHHOW Hay4HOU KapTHHBI Mupa. CrcTema OMOJIOTMUECKUX HaYK.
Mertoapl TMO3HAHUS >KUBOW TNPHPOJBI (HAOMIOJEHHE, SKCIEPUMEHT, ONHUCAHWE, H3MEpEeHHe,
KJ1accu(uKaIys, MOICIMPOBAHNE, CTATUCTUYECKass 00pabOTKa JaHHBIX).
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JdeMoHcTpanum:

Iopmpemeur: Y. lapsun, I'. Menaens, H. K. Kosbrios, k. Yorcon u @. Kpuk.

Tabauywl u cxemsl: «MeTOIBI TO3HAHUS JKUBOU MTPUPOIBI».

JlabopaTopHble H IpaKTHYecKHe padoThI:

Ipakmuyeckas paboma Ne 1. «lcronp3oBaHWe pa3IMYHBIX METOJOB MPH H3YYEHHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’Kusble cuctembl 1 ux opranusanus (1 4)

Xussie cuctemsl (OMOCHCTEMBI) KaK MPeAMET U3ydeHust Onooruu. OTINYHE KUBBIX CUCTEM OT
HEOPraHU4YECKOU MPUPOJIBIL.

CaoiicTBa OmMocucTeM M MX pa3HooOpas3me. YPOBHU OpPraHM3alUN OMOCHCTEM: MOJIEKYISIPHBIN,

OPraHOUIHO-KJIETOYHBIH, OpraHU3MEHHBIMN, MOMYJISIIIUOHHO -BUJOBOM, IKOCUCTEMHBIN
(6broreoneHOTHYECKHUIT ), OMOCHEPHBIH.
JdemoHncTpaumnu:

Tabnuysl u cxemwvl: «OCHOBHBIE MPU3HAKU )KU3HN», «YPOBHU OPraHU3ALIUN )KUBOU TPUPOIBI».
Obopyoosanue: moaenb monekyinsl JTHK.

Tema 3. XuMnueckuii cocTaB U cTpoeHHe KJaeTku (8 u)

XUMUYECKUH COCTaB KIETKU. XUMUUYECKUE JIEMEHThI: MaKpOAJIEMEHThI, MUKPOJIEMEHTHI. Boaa
Y MUHEpaJIbHBIC BEIIECTRA.

DYHKITMU BOJBI 1 MHHEPAJILHBIX BellecTB B kKieTke. [logaepxanne ocMoTraeckoro OanaHca.
benku. CoctaB u ctpoeHne OelKOB. AMHUHOKHCIOTHI — MOHOMeEpbI OenkoB. Hesamenumsble u
3aMEHMMbIE aMUHOKHUCIOTHl. AMUHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OelKOBOM
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHUYHAS W YETBEPTHUYHAS CTPYKTypa). XUMHUUYECKHE
cBolicTBa OenkoB. buonornyeckue GpyHkImu 6EIKOB.

®depmeHTel — OuWosornueckue KaTtanm3aTopbl. CTpoeHue ¢epMeHTa: AaKTUBHBIA IIEHTD,
cyocrtpatHas  crenuduuHocth.  Kodepmentsl. Burtamunbpl.  Otauumst  GEepMEHTOB  OT
HEOPraHMYECKNX KaTaIn3aToOpPOB.

VYrneBoapl: MOHOcaxapunbl (TJIIOKO3a, puOoO3a W Ae30KCHpuO03a), aucaxapuipl (caxaposa,
JIaKTO3a) W TOJMcaxapuibl (Kpaxmai, TJIMKOTEH, IeUIioo3a). buonornueckue GyHKIIUA
YTJIEBOJIOB.

Jlunuaer: Tpurauuepuasl, docdosmnuabl, crepounbl. I'uapoduibHO-THAPODOOHBIE CBOWMCTBA.
buonoruueckue Qpynkiuu munuaoB. CpaBHEHUE YIIIEBOOB, OCIKOB U JIMITHUOB KaK HCTOUHUKOB
SHEPrUH.

Hyxkneunosbie kucnotel: JJHK um PHK. Hykneotuablr — MOHOMEPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne m ¢dynkumm PHK. Bumer PHK. AT®: ctpoenue u
GyHKIHH.

Huronorus — Hayka o kieTke. Knetounas teopusi — npumep B3auMOJIEHCTBHS uaei u (HakToB
B HAYYHOM MO3HaHUU. MeTO1bl U3yUEHHUsI KIETKHU.

Knerka kak nenoctHas xwuBasg cuctema. OOmMe MpHU3HAKU KIETOK: 3aMKHYTas HapyxXHas
MeMOpana, mosiekynbl JIHK kak reHetudeckuil anmapar, cuctema cuHTe3a O0enka. TUIbl KIeTOK:
JyKapuoTHYecKas M Mpokapuotudeckas. OCOOEHHOCTH CTPOCHUS MPOKAPHOTUYECKON KIIETKH.
Knerounass crenka Oaktepuii. CTpoeHHe »>ykapuoTHUYecKOWl KieTKd. OCHOBHBIE OTIUYUS
pacTUTENIbHOM, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTE€HKA, TIUKOKAIHMKC, MX (YHKIIUU.
[Ina3matuyeckass memOpaHa, e€ cBoiicTBa M (QyHKiuHM. LluToruiasmMa u e€ oOpraHoujbl.
OnnomeMOpannbie opranoupl kinetku: DIIC, anmapat ['onbmku, nuzocomsl. [lonyaBTOHOMHBIE
OpraHouAbl KIJIETKH: MHUTOXOHJAPHUH, MacTuibl. [IpoucxoxxaeHue MUTOXOHAPUM U TUIACTHL.
Buner mnactun. HememOpaHnHbie opraHOUIBI KIETKU: PHOOCOMBI, KIIETOYHBIN IEHTP, IEHTPUOIH,
pecHUYKH, KryTuku. OyHKIIMM OpraHouI0B KIIeTKU. BrimtoueHus.

Anpo — perynaropubiii 1eHTp kieTkd. CTpoeHue sjapa: simepHas o0oJiouka, KapuoIuia3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BELIECTB B KIETKE.

JdemoHncTpaumnu:
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Iopmpemeur: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, JIx. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®@panknun, K. M. bap.

Juazpammor: «Pacnpenenenne XMMUYECKHUX JIEMEHTOB B HEXXUBOW mpupoje», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIC».

Tabnuyer u cxemsr: «llepnonnyeckas TabIUIa XHMUYECKUX dJIEMEHTOBY», «CTPOCHHE MOJIEKYIIBI
Boab», «buocuHTe3 Oenmkay, «CrpoeHne Moiekynbl Oenka», «CtpoeHue QepMeHTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKOU
KIeTkn», «CTpoeHHe MXUBOTHOM KIeTKn», «CTpoeHue pacTuTenbHOM KieTku», «CTpoeHue
MIPOKAPUOTHYECKOH KIETKI», «CTpOeHHE Aapa KIETKU», «YTIeBOAb, «JIUnuab.
ObopyoosaHue: CBETOBOM MHKPOCKOI, OOOpPYAOBaHHE ISl TMPUTOTOBJICHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToOB; MUKPOTIPENapaThl PaCTUTEIBHBIX, )KUBOTHBIX U OaKTEpHUAIbHBIX
KJIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopamopuass paboma Ne [. «3yueHue KaTaIUTHUUYECKOM AaKTUBHOCTH (epMeHTOB (Ha
MpUMepe aMUIIa3bl WK KaTajaasbl)».

Jlabopamopuas paboma Ne 2. «3yueHue CTpoeHUS KIIETOK PACTEHUM, KUBOTHBIX U OakTepuit
101 MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpEenaparax u ux OIMUCaHHe».

Tema 4. /KuzHenesiTeJIbHOCTb KJIETKHU (6 1)

OOmeH BemecTB, WK MeTa00JM3M. ACCUMWIAIMS (TUIACTUYECKUH OOMEH) M JAUCCUMUIISITUS
(oHepreTnyeckuii 0OMeH) — JB€ CTOPOHBI €IUHOrO Ipolecca meradonusma. Posb 3akoHOB
COXpAaHEHHs BEIIECTB M JHEPrMM B MOHMMAaHUM MeTabonu3Ma. Tumbl oOMeHa BEIIECTB:
aBTOTPO(HBIN U reTepoTpodHbIil. Posib hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUHN SHEPTUN
B KJIETKE.

®dotocunre3. CBeroBass u TeMHOBas (a3bl  ¢oTocuHTe3a. Peakumm  QorocuHTE3A.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (OTOCHHTE3A IS KU3HH Ha 3emuie. BimstHue yciaoBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.
XeMmocuHTe3. XeMOCHHTE3UPYIOINE OaKTeprr. 3HAUCHHE XEMOCHHTE3a IS KU3HHU Ha 3eMIIe.
DHepretuyeckuii oOMeH B KieTke. PaciiernyieHue BelIeCTB, BbIAEICHHE U aKKyMYJIHpOBaHHE
SHEPruu B KJIETKE. JTambl dHEpreTuyeckoro obmeHa. [nmkonm3. bpoxeHue M ero BUIBI.
Kucnoponnoe oxucinenue, wiM KieTouHoe aAbixaHue. OxuciautenbHoe (ochopuirpoBaHue.
D¢ HEeKTUBHOCTH PHEPreTUIECKOTO 0OMEHa.

Peakun matpuunoro cuntesa. I'enernueckas nadopmanus u JJHK. Peanmzanus reneTudeckoi
nHpopManuu B KJIETKe. |'©HEeTHMYECKHi KOJ M ero CBOMCTBAa. TpaHCKpPUNIUS — MaTPHYHBIN
cuate3 PHK. Tpancnsaums — OwocuHTe3 Oenka. Otanbel TpaHcasaiuu. KoaupoBaHue
aMUHOKUCIIOT. Poss pubocom B OnocunTtese Oernka.

Heknetounsie ¢opmsel sxu3H — BHUpYchl. VcTopust oTkpeitus BupycoB ([ .U . MBanoBckuit).
Oco0OeHHOCTH CTpOCHHS UM KHU3HEHHBIM LHKJI BHpPYcoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMbIe BUpycaMu. Bupyc nmmynoaedunura yenoseka (BUY) —
Bo3Oymutens CIIW[a. OOparnHas TpaHcKpumiusi, peBepraza W wuHTerpasza. IIpodunaktuka
pacmnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUiA.

JdeMoHncTpanum:

Ilopmpemuwr: H. K. Konsnos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabnuysr u cxemwvr: «Tunbl nmutanus», «Metabomm3m», «MUTOXOHAPUN», «IHEPTrEeTUUECKHIA
obMen», «Xmoporutacty, «Dotocunte3y», «Ctpoenue JJHK», «Ctpoenne u QpyHKIIMOHHUpOBAHUE
reHa», «Cunre3 Oenkan, «['eHetnueckuii kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
xu3HeHHbIH 1uki Bupyca CIINa, 6aktepuodaray, «Pernukarnus JJHK».

Obopyoosanue: monenu-anmnukaimu «Y nsoeane JJHK u tpanckpunmms», «buocunres 6enkay,
«Ctpoenue kineTkn»; mojaensb cTpykrypsl JJHK.

Tema 5. PasMHOKeHHe 1 MHANBHIYaJIbHOE Pa3BUTHE OPraHU3MOB (5 1)

Knetounslii 1Mk, WIW SKU3HEHHBIM 1MKa kieTkd. HWaTepdaza u  muto3. [lpomeccsi,
npotekaromue B untepdaze. Pernmkanus — peaxius MatpuuHoro cunrte3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HaOOp — KapuoTuil. JIUIUIONTHBIA M rariouJHBI XpOMOCOMHBIE
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HaOopel. Xpomatuel. [[uTonorndeckne OCHOBBI Pa3MHOKEHUS U MHAWBUAYAJILHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xinetku — muto3. Cragum muto3a. [Iporecchl, MpoucXoasalIe Ha pa3sHBbIX CTaJAMUIX
MHTO3a. BHOJIOrnyeckuii CMbICI MUTO3A.

[IporpammupyemMast ruOeb KJISTKH — aroITo3.

@DopMBI Pa3MHOKEHUS OPTraHWU3MOB: OECIIOJIOE W TMOJ0BOE. BuIpl 0ecrmonoro pa3MHOKEHUS:
JeNICHUEe HaJIBOE, MOYKOBAHHWE OJIHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BErETATHBHOE
pasmHokeHue. VICKyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE IS CENICKIINH.
[TonoBoe pa3MHOKEHHE, €ro OTIIMYUS OT OECIOIOTO.

Meiioz. Craguu meiiosa. [Ipoueccsl, mpoucxoasiume Ha cTaausx Merosa. [loBeaenne xpomocom
B Meno3e. KpoccuHrosep.

buonornueckuii CMbICI U 3HAYEHHUE MEN03a.

I'amerorenes — mporecc 00pa3oBaHMS MOJOBBIX KIETOK y JKMBOTHBIX. [loJIOBBIE Kene3bl:
CEMCHHHUKU U ANYHHKHU. O6p330BaHI/IC " Ppa3BUTHUC IIOJOBBIX KIJICTOK — TaMET (CHCpMaT03OI/I)I,
silleKyieTka) — chepmaroreHes M ooreHe3. (OCOOEHHOCTH CTPOEHHUS SIMLEKIETOK U

cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WnnuBuayansHoe pa3ButHe (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (dMOpHOreHes). JTarbl
SMOPHOHAIBHOTO Pa3BUTHS Y TTO3BOHOYHBIX )KMBOTHBIX: APOOJIECHUE, TaCTPYJIAINS, OPTaHOTECHE3.
[ToctaomOproHansHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBLHOTO PA3BUTHS: MPSMOE, HEMPsIMOe
(mmuurHOYHOE). BrusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (DAaKTOPHI, CIIOCOOHBIE BBHI3BIBATH
BPOXKJIEHHBIE YPOJCTBA.

Poct n pazButne pactenuii. OHTOT€HE3 [IBETKOBOIO PACTEHUSA:

CTPOECHHME CEMEHM, CTAJINN PA3BUTHS.

JdemoHncTpaumnu:

Tabauyvr u cxemovl: «DoOpMBI pa3sMHOKEHHUS OPTaHU3MOBY», «JIBOWHOE OIUIOJIOTBOPEHUE Y
LIBETKOBBIX pacTeHui», «BereraruBHOE pa3sMHOXKEHHUE pacTeHUul», «JleseHne KIeTKu
OakTepuitny, «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KIIeTOUHBIN MUK,
«Pernmukanusa [IHK», «Mutosy, «Meios», «lIpssmoe u Henpsimoe pa3Butue», «l'aMeTorenes y
MJIEKOIIUTAIOIINX U YeJIOBEeKa», «OCHOBHBIE CTaJIMM OHTOT€HE3a».

Obopydosanue.  MHKpOCKON, Mukpompenaparbl «CrnepMaro3ouabl  MIJIEKOIUTAIOIIETO»,
«Siueknerka MIeKONUTaIEro», «Kapuokunes B KneTkax KOpelka J1ykay, «JleieHne KIeTKn»;
Mojenb JIHK, monens metada3Hoi XpOMOCOMBI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlabopamopunas paboma Ne 3. «HabmoneHue MuTo3a B KJIETKaX KOHYHMKA KOpEHIKa Jiyka Ha
TFOTOBBIX MUKPOIPENApaTax».

Jlabopamopunasa padboma Ne 4. «3yuyeHue CTpOEHUS TOJNOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacjieacTBeHHOCTH M H3MEHYHMBOCTH OPraHu3MoB (8 u)

[Ipenmer u 3agaun reneTuku. Victopust pa3BUTHS reHETHUKU. Polb HUTONOTMU U SMOPHOJIOTHH B
CTAHOBJICHUH T'€HETUKHU.

Bxman poccuiickux M 3apyOeKHBIX Y4YEHBIX B pa3BUTHE TEHETHUKU. MeToapl TEeHEeTUKU
(ruGpuI0NIOTUYECKUH, LUTOT€HETUYECKUH, MOJIEKYJSPHO-TEHETUUECKHI ). OcHoOBHBIE
reHEeTUYEeCKUe MOHATUA. [ eHeTnuecKkasi CHMBOJIMKA, UCIIOIb3yeMasi B CXEMaxX CKPEIIMBaHUN.
3aKOHOMEPHOCTH HAaclleZIOBaHMs MPU3HAKOB, ycTaHOBJIEeHHbIE . Menaenem. MoHorubpumaHoe
CKpelllMBaHMe. 3aKOH eMHO00pa3us THOpHUIOB MepBOro mokojaeHus. [IpaBuno JOMUHUPOBAHUS.
3akoH paciuiemieHdss npuzHakoB. [wumnoresa uyucrtorel ramer. [lonmHoe W HemonHOE
JIOMUHUPOBaHUE.

JuruOpumHoe  CKpelIuBaHUE. 3aKOH  HE3aBUCHMMOIO  HAacCJ€AOBaHUs  IPHU3HAKOB.
[{uToreHeTH4YeCKHEe OCHOBBI JIUTHOPHIHOTO CKPEIIMBAHMS. AHAIH3UPYIOIIee CKpEIIUBaHUE.
Hcnonb30BaHKe aHATM3UPYIOMIETO CKPEITUBAHUS ISl OTIPE/IeNIeHUs] TeHOTHUIIA OCOOH.
CuerieHHOe HacneloBaHUE Mpu3HakoB. Pabora T. Moprana mo cremieHHOMY HaclieIOBaHUIO
reHoB. Hapylienue crierienusi TeHOB B pe3yiibTaTe KPOCCUHIOBEpa.
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XPpOMOCOMHAsI TEOPUS HACIIEACTBEHHOCTH. [ eHeTndecKue KapThl.

I'enernka mnona. XpoOMOCOMHOE ONIpPEJEJIEHHE I10JIa. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omoramerHele M reTeporamMeTHble OpraHu3Mbl. HacienoBaHue NPHU3HAKOB, CLEINICHHBIX C
IIOJIOM.

N3meHunBoCTh. BHapl M3MEHUYMBOCTH: HEHACICACTBEHHAsl M HacleACTBeHHass. Posb cpenbl B
HEHACTICICTBEHHON WM3MEHYMBOCTH. XapaKTePUCTUKAa MOJU(PHKAIMOHHON HM3MEHYHBOCTH.
BaprannonHsslii psanx u BapuanuoHHas kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE U
Ka4eCTBEHHBIC TIPU3HAKU U X HOpMa peakiuu. CBOHCTBa MOAN(DUKAITMOHHONW U3MEHUMBOCTH.
HacneacrBeHHas, Uiy reHOTUIIMYECKAs, U3MSHUNBOCTE. KoMOMHATHBHAS N3MEHUYMBOCThL. Melio3
U II0JIOBOM IMPOLIECC — OCHOBAa KOMOMHATUBHOIN M3MEHYMBOCTU. MyTallMOHHAs U3MEHYUBOCTb.
Knaccudukanus Myranuii: TeHHbIE, XpOMOCOMHbIE, T€HOMHbIE. YacToTa ¥ MPUYMHBI MyTallUM.
Myrarennsie ¢akTopbl. 3aKOH TOMOJIOTHUECKHUX PSIIOB B HACJeACTBEHHOM n3menunBocTa H. U.
Baswuiiosa.

BresnepHas HacIeICTBEHHOCTb U H3MEHYUBOCTb.

I'eneruka wuyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbl TE€HETUKU YeJOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTEHETUYECKHH, OWOXMUMHYECKUM, MOJICKYISIPHO-
reHeTuyecknii. COBpEMEHHOE OIpEeAeNIEHNEe TEHOTHUIIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHUIUpPOBaHKWE, B TOM umciie ¢ nomompto [1[[Pananusa. HacneactBennbie 3aboseBaHus
YyelloBeKa: TreHHble OoJyie3HH, OOJIE3HH C  HACIEACTBEHHON  MPEIpacrookKEeHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaTHdeckue U TeHepaTHUBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHIMIBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(UIAKTUKYA U JIEYEHUS T€HETUYECKUX
Oone3nel. Meauko-reHeTHUeCcKoe KOHCYJIbTUPOBAHME. 3HAYEHHE MEIUIIMHCKOW TE€HETHKU B
MpeIOTBPAILEHUH U JICYEHUN TeHETUYECKUX 3a00JIEBaHUN YelloBeKa.

JdemoHncTpaumnu:

Ilopmpemor: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBumos.

Tabnuysr u cxemwvl: «KMOHOTHOPUAHOE CKpEIIMBAHUE U €0 IIUTOICHETUYECKask OCHOBaY, «3aKOH
pacIlenyeH!s] U €ro LUTOTeHEeTHYeCKas OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurudbpumHoe
ckpemuBanue», «lluronoruueckue OCHOBBI JUTHOPUIHOTO  CKpEIIMBaHUM», «Meio3y,
«B3aumonelicTBUE ANJIENbHBIX TE€HOB», «l'€HeTHMUecKue KapThl pACTEHUM, JKUBOTHBIX U
yenoBeka», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C IOJOMY,
«KapuoTunsl uenoBeka U JKUBOTHBIX», «Buabpl wu3MeHUHMBOCTHY, «MoaudukauoHHast
M3MEHUYUBOCTbY, «HacnenoBanue pesyc-gaxtopay», «l'eHeTHka rpymmn KpoBu», «MyTalMoOHHas
U3MEHYUBOCTBY.

Obopydosanue:  monenu-ammukanun — «MoHoruOpugHoe — ckpemuBanue», «Hemomnoe
JOMHUHUpOBaHHe», «/luruOpunnoe ckpemmBanue», «llepekpéct XpoMocom»; MHUKPOCKON U
Mukpomnpenapar «Jlpo3oduna» (Hopma, Myranuu (GOpMbI KPBLIILEB U OKPACKH Telna); repOapuid
«l"opox MOCeBHO».

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

Jlabopamopnas paboma Ne 5. «V3ydyeHue pe3ylbTaTOB MOHOTHOPUAHOTO M JUTHOPUAHOTO
CKpELIMBaHUs y Ap030(HIIbl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopamopnasa paboma Ne 6. «3ydeHne MOAM(DUKAMOHHOW H3MEHUYMBOCTH, MOCTPOECHUE
BApUALIMOHHOTO psifia U BapUALIMOHHON KPUBOI.

Jlabopamopnas paboma Ne 7. « AHanmu3 MyTaluii y 1po30(HIIbl Ha TOTOBBIX MHKPOIIpEnapaTax.
Ipakmuueckasn paboma Ne 2. «CocTaBlieHUE U aHAJIU3 POJIOCIOBHBIX YETOBEKaY.

Tema 7. Cesnexuusi oprann3moB. OcHOBbI OuoTexHoI0rNH (3 4)

Cenexuus Kak Hayka M IpoOLEcC. 3apOXACHHUE CENeKIUM U AoMectukanus. Yuenue H. M.
BaBuioBa o IeHTpax NPOMCXOXKAEHUS U MHOrooOpasusi KyJIbTYpHBIX pacTeHHid. LIeHTpsI
IIPOUCXOXKACHUS IOMAIIHUX KUBOTHBIX. COpPT, IOPO/1a, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIuU. MaccoBbli W HHAMBUIYAIbHBI OTOOPHI B CENEKIHH
pacteHuil 1 )KUBOTHBIX. O1leHKa SKCTephepa. bIM3KOpOICTBEHHOE CKpEIIMBaHUE — UHOPUIUHT.
Uucras smHUA. CKpelMBaHWE YUCTBHIX JHHUK. [erepo3uc, wunum rubpuaHas cuia.

14



HepoactBenHoe ckpeurBanne — ayrOpuauur. OtnanéHHas ruOpumusamus U e€ yCIeXH.
HcKycCTBEHHBI MYyTareHe3 W MOJYYCHHUE IOJHUILUIOUIOB. JIOCTHKEHUS CENEKLMU pPaCTEHUM,
KUBOTHBIX U MUKPOOPIraHU3MOB.

buorexHonoruss Kak oOTpacib IpoM3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3JAHUS
pexomOunantHoit JIHK um Tpancrenneix opranuzmoB. Kierounass wmxenepus. Kietounbie
KYJIbTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKeHue pacTeHuil. KiioHrnpoBaHue BbICOKONIPOYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M OSTHYecKkue mnpobiaembl. MO —
TeHETUYECKU MOJU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JdemoHncTpauuu:

Ilopmpemur: H. U. Bapunos, 1. B. Muuypun, I'. /. Kapneuenko, M. ®@. MBaHOB.

Tabnuywr u cxemsi: kapTa «L{eHTpBI MPOUCXOKACHNUSI U MHOT000pa3us KyJIbTYPHBIX PACTEHUI,
«[lopoapl  goMamHMX JKUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHuit», «OtnanéHHas
rubpunmzamus», «Paboter akagemuka M. @. HWBanoBay, «llomumionmus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U NEPEHOC
T€HOB, XpPOMOCOM.

Obopydosanue. MyIsKY MJI0JI0B U KOPHEIJIOOB IUKHUX (POPM U KYJIbTYPHBIX COPTOB PAaCTEHUIA;
repbapuii «CenbCKOX035UCTBEHHBIC PACTECHUS.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Oxckypcuss «OCHOBHBIE METOAbl M JIOCTHKEHMSI CEJEeKIMM pacTeHMM U >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC 1 4 B Heneno, Bcero 34 4, 3 HUX 2 4 — pe3epBHOE BpeMs

Tema 1. IBoarounonHas ouosaorus (9 )

[IpennochlIki BOSHUKHOBEHHS BOJIIOLIMOHHOM TEOPHH. DBONIOIMOHHASA TEOpUs U €€ MECTO B
O6uosnoruu. BiusHue 3BOTIOLMOHHON TEOPUH HA pa3BUTHE OMOJIOTUH U JPYTUX HAYK.
CunerenbctBa 3BomonuU. [lageoHToornYeckue: MOCIeI0BaTEIbHOCTh MOSIBJICHUSI BHUJIOB B
MaJCOHTOJIOTUYECKOM JIETOMHUCH, Tepexoanble ¢opMmbl. buoreorpaduueckue: cxoAcTBO U
paznuuue (ayH u Gpaop MaTEpPUKOB U OCTPOBOB.

DOMOpHOJIOTMYECKHE: CXOJCTBA M pa3auuus SMOPHUOHOB pa3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTUYHbIE, PYIUMEHTapHbIE OPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXHUMHUYECKHUE: CXOJCTBO MEXaHHW3MOB HACJEACTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX MYyTEeH Y BCEX OPraHU3MOB.

OpomonronHast Teopust Y. [lapuna. [Ipeanochuiku BOZHUKHOBEHHUS JapBUHU3MA. J[BUKyiue
CWJIBI 3BOJIOIMHU BUAOB 1o JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE MPU OrPAaHUYCHHOCTH
pecypcoB, HeompeaenéHHas U3MEHYNBOCTh, 00pH0a 3a CyIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD).
Cunrernueckast teopus sBoitonuu (CTD) m e€ oCHOBHBIE MONOXKEHHUS. MUKPOIBOIIIOLIHSIL.
[Tomynsimus Kak eJUHHIIA BUIA U YBOJIOLUU.

JBuxkymue cuibl ((akTopbl) SBOJIONMUA BUAOB B MpHpoae. MYTAIlMOHHBIN Mponecc u
KOMOMHATHBHAs M3MEHUMBOCTh. [lomymsiMOHHbIE BOJHBI M Japelid reHoB. M3omsauus u
MUTPALIHSL.

EctectBeHHBIN 0TOOpP — HaMpaBISIONINI (PAKTOP IBOTIOIUH.

@DopMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco6meHHOCTh OPraHU3MOB Kak pe3yabTaT SBomoNuU. [Ipumepsl mpucnocobieHuit y
OpraHu3MoB. ApoMOP(O3bl U UANOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepuu Buma. OcHoBHblE (QOpMBI  BUA00OpA30BaHUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MakposBomtorusi. DopMbl  IBONOLKK:  (QUIETHYECKas, AUBEPreHTHAs, KOHBEPreHTHAs,
napajiensHas. HeoOpaTtuMocTh 3BOTIOIUH.

[IpoucxoxaeHue OT HecnmenuaIu3upoBaHHBIX NpenkoB. [lporpeccupyromas crnenuanu3anus.
AnantuBHas pagraius.

JdemoHncTpaumnu:
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Hopmpemeur: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 3. ['exkens,
@ . Mromiep, A . H . CeBep1ios .

Tabnuyer u cxemvl: «Pa3BUTHE OPraHMYECKOro MHpa Ha 3emie», «3apoJbIIId MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepurc», «@opMel O0pPHOBI 3a CyliecTBOBaHHE», «ECTeCTBEHHBINH 0TOOPY,
«MHoroobpasue COpToB pacTeHHii», «MHOTOOOpazue mOpoJ KHUBOTHBIX», «[lomymsuny,
«MyTanoHHas I3MEHUYHUBOCTEY; «ApomMopho3bl», «Mnuoamantamuny, «O0mas aereHepamnus,
«/IBmxyuiue cuisl 3BoJonuny, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsunay, «bopnda
3a CYILIECTBOBAHUEY, «[Ipucrnoco6IeHHOCTh OPraHu3MOBY, «["eorpaduueckoe
BHJI000pa30BaHUE», « IKOJIOTHIECKOE BUI000pa30BAHUE.

Obopydosanue: KOJUICKIHSI HACCKOMBIX C Pa3IMIHBIMA TUIIAMHU OKpPACKH;, HA0Op TUIOAOB H
ceMsiH; KoJuteKius «IIpuMephl 3alUTHRIX MPUCTIOCOOIECHUHN Y )KUBOTHBIX»; MarHUTHAsI MOJIETh
«OCHOBHBIE HaNpaBJIEHUS 53BOJIOLUNY; OOBEMHass Mozenb «CTpoeHHe TOJOBHOTO MO3ra
TTO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa; Kouiekius «DopMbl COXPAaHHOCTH MCKOMAEMBIX KUBOTHBIX U
pacTeHui»; MarHUTHas Mojenb-anmiukamnus «llepekpéct xpoMocomy; BIaKHBIE MpemapaThl
«Pa3BuTte HacekoMmoro», «Pa3BuTue mATYIIKKW»; MHKpompenapar «J/lpo3odumna»y (HOpMa,
MyTaruu (OPMBI KPBUTHEB U OKPACKU TETIA).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopamopnas paboma Ne 1. «CpaBHEeHUE BUAOB IO MOP(POJIOTHIECKOMY KPUTEPHUION.
Jlabopamopnass paboma Ne 2. «OnucaHue TPHUCTIOCOOJIGHHOCTH Opranm3sMa u €
OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU HA 3emuie (9 4)

JloHay4Hble ITPEACTABIECHUS O 3apOKJACHUM *KU3HU. HaydHble runoTe3sl BOSHUKHOBEHUS KU3HU
Ha 3emsie: abWoreHe3 W TMaHCIEPMHUsA. XHUMHYECKas SBOJIONHUSA. AOWOTCHHBIM CHHTE3
OpPraHMYEeCKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IMOATBEPKICHUE
XUMUYECKOH 3BoJironii. HauanpHbie dTamsl Ouonorndeckoi sBomonun. ['nnoreza PHK-mupa.
dopmupoBaHue MeOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKIETKU. [lepBble KIIETKH U HX
sBoonHs. POPMUPOBAHNE OCHOBHBIX IPYIIT KUBBIX OPTAHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o spam u nepuogam. Karapxeil. Apxeickas U mpoTepo30MCKas 3pHhI.
[Taneo3oiickast 3pa U €€ mepuojabl: KeMOPUUCKHIA, OPJAOBHKCKHM, CHIIYPUUCKHH, ICBOHCKHH,
KaMEHHOYT'0JIbHBIHN, IEPMCKHUH.

Me3so3oiickas 3pa U €€ Mepro/ibl: TPUACOBBIN, FOPCKUM, METOBOMA.

Kaiino3zoiickas spa u €€ nepuopl: MajeoreHOBbIN, HEOT€HOBBIM, AHTPOTIOTEHOBBIN.
XapakTepucTuKa KiuMara M TIeOoJIOTMYECKUX MnpoueccoB. (OCHOBHBIE ATalbl 3BOJIOLUU
PaCTUTENBFHOTO M KHUBOTHOTO MHpa. Apomopdo3bl y pacTeHuid U KUBOTHBIX. [losiBneHwue,
pacuBeT U BBIMUPAHUE IPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro MHpa Kak OTpaxeHue »3BOIMOUUU. OCHOBHBIE CHCTEMATUYECKUE
CPYIIIbl OPraHU3MOB.

DBOJIIOIMS YeJoBeKa. AHTPOIOJOrUsl KaKk Hayka. Pa3BuTue mpeacTaBieHUil O MPOUCXOKICHUU
yenoBeka. MeTosbl u3ydyeHusl aHTpororeHe3a. CXoACTBa M pa3iuyusl YeJIOBEKA M >KMUBOTHBIX.
CucremaTniecKkoe MoJoKEHHUE YEIOBEKa.

JBuxymue cuibl (akTopbl) aHTpornoreHe3a. HacneacTBeHHass M3MEHUYUBOCTh M €CTECTBEHHBIN
otOop. Ob1ecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/a, MBIILIEHUE, PEYb.
OCHOBHBIE CTaJIMM W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenblil, YenoBek
NpAMOXOJAIINM, YeloBeKk HeaHAepTalbCKui, YemoBek pa3ymHbld. Haxoakm wHckomaeMbIx
OCTaHKOB, BpeMs CYIIECTBOBaHUs, 00JacTh paclpoCTpaHeHus, 00bEM TOJOBHOTO MO3ra, oopa3
KU3HU, OPYIUSL.

UYenoBeueckrne packl. OCHOBHBIE OOJBIINE pachl: €BpONEOUaHAs (eBpas3wiickas), Herpo-
aBcTpanouaHas  (9KBaTOpHallbHAasl), MOHTOJOWIHAs  (a3MaTCKO-aMepuKaHckas).  UepTsl
MPUCTIOCOOIEHHOCTH TMPEJICTABUTENCH YEIOBEYECKUX pac K YCIOBHSIM CYIIECTBOBAHHUS.
EnunctBo yenoBeueckux pac. Kpurrka conuanbHOTo 1apBUHA3MA U pacu3Ma.

JdemoHncTpaumnu:
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Iopmpemeur: ©. Penn, JI. Ilactep, A. U. Onapun, C. Munep, I'. FOpu, Y. lapBun.

Tabnuyel u cxemsi: «Bo3aukHOBeHHE COTHEUHOM CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO MUPaAY,
«PactutenbHas kietkay, «OKuBotHas kierka», «lIpokapumornueckas kierkay, «CoBpeMeHHas
CHUCTEMA OpraHM4eckoro Mupa», «CpaBHEHHE AaHATOMHUYECKMX YEPT CTPOEHUS YEJIOBEKa U
94eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTUYECKUX HAXOJOK IPEIKOB
COBPEMEHHOTO 4YeJIOBeKay, «llpeBHeumue roan», «/pesBHue moanm», «llepBble coBpeMeHHBbIE
aroan», «Yenopeueckue pachi».

Obopyoosanue: mymnsixu «lIpoucxoxaenue yenoBeka (OFOCTHI aBCTPATOMUTEKA, MUTEKAHTPOIIA,
HeaHJepTallblla, KPOMAaHbOHIIA)»; CIIENIKU KaMEHHBIX OpPYAMN MEPBOOBITHOIO yesloBeKa (KaMHU-
YOImepsl, pyousa, ckpediia); TeOXpOHOJIOTHYECKas TabnuIa; KOJeKust «PopMbl COXpaHHOCTH
HCKOTAeMBIX KHUBOTHBIX U PACTCHHI.

JlabopaTopHble U NPAKTHYECKUE PadOThI:

Ilpakmuueckas paboma Ne [. «/3ydeHHe HMCKOTAEMBIX OCTAaTKOB PACTEHUN W KUBOTHBIX B
KOJUTEKIIMSIX).

Oxckypecus «IBOJIOLNS OPraHMYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAyYHBIM MM
KpaeBequecKuil My3eil).

Tema 3. Opranusmbl U OKpy:Kaomas cpeaa (5 4)

DKoJIoTusl Kak HayKa. 3aJayd M pasJiesibl IKOJIOTHH. MeTo/bl SKOJIOTHYECKUX HCCIIeT0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeIOBEKa.

Cpenpt oOuTaHus OpraHU3MOB: BOJIHAS, Ha3eMHO-BO3AYIIIHAS, MOYBEHHAs,
BHYTPHOpPTaHU3MEHHASI.

Oxosornueckue  (aktopbl. Krnaccudukarmus skojgoruueckux  (pakTopoB: aOHOTHYECKHE,
OuoTuyeckue 1 aHTpornoreHHsle. JleficTBue SK0NOrHYecKuX (PakTOPOB HA OPTraHU3MBI.
AOGuoTtndeckue GakTOpHI: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoan3M. [Ipucmocobnenus
OpraHU3MOB K JIEHCTBHUIO aOMOTHYeCKUX (pakTopoB. buonornueckue puTMmaol.

buotnueckue Qakropsl. Buasl OMOTHUECKMX B3aMMOJICHCTBHI: KOHKYPEHIIUS, XUITHUYECTBO,
cuM0Omo3 u ero Gopmel. [lapazutusm, Koorneparys, MyTyaan3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HAYCHHE OMOTHYECKUX B3aUMOJCUCTBUHN IS
CYIIECTBOBaHMS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKH  momynsiuud. OCHOBHBIE — TOKa3aTeld  MOMYJISIUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTh, CMEPTHOCTb, HPUPOCT, Murpauusa. JuHaMuka
YUCIIEHHOCTH MOMYJISILIUK U €€ PeryJisiiusl.

JdemoncTpaumnu:

Ilopmpemor. A. T'ym6oapar, K. ®. Pynbe, D ['ekkensb.

Tabnuywr u cxemor: xapta «lIpupomnbie 30HBI 3emuny», «Cpeapl OOMTaHUS OPTraHU3MOBY,
«Dotonepuoguzm»  «llomynauun», «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH MOMYJISIIIHH
uHpy3zopuu TyheabKu.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

JlaboparopHas pabora Ne 3. «Mopdonoruyeckre OCOOEHHOCTH PAaCTEHUIl M3 Pa3HBIX MECT
0oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEYCay.
IIpaktnyeckas padora Ne 2. «[1oac4€T IIIOTHOCTH MOMYJISALMHA pa3HbIX BUIOB PACTEHHID.

Tema 4. CooOmiecTBa U 3K0J0rN4YecKue cucremsl (9 4)

Coo0bmiecTBo opranu3mMoB — OuoreHo3. CTpyKTypbl OHOIIeHO3a: BUIOBas, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuiienas). Buapl-noMmuHanTel. CBs31 B OMOIIEHO3E.

Dkonoruveckne cucteMbl (dkocuctemsbl). [loHsTHE 00 »dKOCHCTeME U OHOTeOIeHO3E.
@OYHKIMOHAIBHBIE KOMIOHEHTBl HJKOCHUCTEMBI: TPOJYLEHTHI, KOHCYMEHTBI, pPEIYLEHTHI.
KpyroBopoT BemiecTB M NOTOK SHEPrMM B dKocucTeMme. Tpoduueckue (MUIIEBBIE) YPOBHH
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE TIOKa3aTeNd HKOCHUCTEMbI: OMomacca,
MPOIYKIHSI. DKOJIOTUYECKUE MHPAMUIbL: TPOIAYKIMU, UYHUCICHHOCTH, Omomacchl. CBoicTBa
9KOCUCTEM:  YCTONYMBOCTS, caMOpETyJIsLHS, pa3BUTHE.

Cyxkueccus.
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[Ipupoanble 3KOCHUCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBONHOIO WU
HIMPOKOIMCTBEHHOIO JIeCa.
AHTpOTIOTEHHBIE  JKOCHCTEMBI. ATpOdKOCHCTEMBI. YpOoskocucTembl. buonormueckoe

X034 CTBEHHOE 3HAUCHHE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznooOpaszue kak akrop ycroiumBocTH d3KocucteM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenne B.U. Bepnanckoro o Ouocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsnl. Kusoe
BemectB0 W ero Qyaknuu. OcobGeHHoctn Omocdepbl Kak TIOOAIBHOW 3IKOCHUCTEMBI.
JluHamudeckoe paBHOBeCHE M 00paTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB ¥ OHOT€OXMMHUYECKHE LHUKIBI 3JIEMEHTOB
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CyITH. BoHbIE OMOMBI.
UYenoseuectBo B Onocepe 3emun. AHTpomoreHHbIe WM3MeHeHUsi B Ouochepe. I'mobanmpHbIE
9KOJIOTMYECKUE TPOOIIEMBI.

CocyuiectBoBaHre Opupoasl M uenoBeuecTBa. CoxpaHeHHe OMOpa3zHOOOpa3usi Kak OCHOBa
ycroitunBoctr 6nocdepsl. OCHOBA PAIlMOHAILHOTO YIPABICHHS MPUPOJIHBIMUA PECYpcaMu U HX
ucnoJib3oBaHue. JIoCTHKeHNs OMOJIOTUN U OXpaHa MPUPOIbI.

JdemoHncTpaumnu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuyer u cxemol: «I[lumeBble nenm», «buomeHo3: coctaB W CTpyKTypa», «l[IpupomHbie
coobmiectBay, «llemn mwmTaHMsY, «OKOJIOTHMYEcKas mnupamuia», «buochepa u UemoBeKk»,
«JKocUCTEMA IIMPOKOJHMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOro Jecay, «buonenos
BoZoéMa», «ATrpoleHo3», «[IpuMepHbIe aHTPOTIOTEHHBIE BO3ACHCTBUS HA TPUPOIYY,
«BaxHelmme UCTOYHUKH 3arpsA3HEHHsS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BaxHewias
cocTapJsitoas onochepsn», «DakTophl Aerpaganuu mouBy, «IlapHUKoBEIN 3P dexT», «DaKTOpPbI
PaIoaKTUBHOTO 3arpsi3HeHus ouocdeps», «O0mas crpykrypa ouochepsn», «Pacnpoctpanenue
XKU3HU B Omocdepe», «O30HOBBIN dKkpaH Ouocheprr», «KpyroBopor yriepoma B OGmochepe,
«KpyroBopoT a3zota B mpupoae».

Obopyoosanue. moxaenb-anmmukanus «Tunudabple OMOIEHO3BI»; TepOapuii «PacTturenbHbIe
coobmiecTBa»; koiuekuuu «buoneHosy, «Bpeautenn BaKHEHIIUX CEIbCKOXO3SHCTBEHHBIX
KYyJIbTYp»; TepOapuu W KOJJICKIMU pPACTEHUH U JKUBOTHBIX, MPHHAUICKANINE K Pa3HBIM
9KOJIOTMYECKUM TpyIiaM ogHoro Buna, Kpacnas kaura PO, nzoOpakeHus: oXpaHsieMbIX BUIOB
pacTeHuii U KUBOTHBIX.

(yrnepoma, asora).

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA «bHOJIOI'A »

10 KJIIACC
1 u B Hezemto, Bcero 34 4, 1 4 — pe3epBHOE BpeMs

Tembl ypokos OcHoBHOE conepkaHue
" KOJIHY€eCTBO
4acoB

ITnanupyemsblie BUABI y4eOHOM
AeATEJHbHOCTH 00y4al0IuXCH

Tema 1. buosorusi kak Hayka (2 4)

1. buosorus kak | buonorus kak Hayka. CBs3u
HayKa O6uosoruu ¢ oOIIeCTBEHHBIMH,
(1 4) TEXHUYECKUMU U IPYTrUMU
€CTECTBEHHBIMU HayKaMHU,

PackpeiBathb

TEPMUHOB U NIOHATUN:
Hay4HO€ MHPOBO33PECHME, HAy4dHAs
KapTUHA MHpPA, HAY4YHBIA METOJ,

coJIepKaHne

¢bunocodueit, penuruen, ITUKOMH,
ACTETUKOU U IIPABOM.

Ponp OGuonoruu B popMupoBaHUH
COBPEMEHHOM HAay4YHOW KapTHUHBI

TUIIOTE3a, TEOPHUS], METObI
UCCIIEN0BaHUS.

XapakTepu3oBaTh OHOJIOTHIO Kak
HayKy, €€ MECTO U pOJib Cpeau

18




mupa. Cucrema OHOJIOTHYECKUX
HayK.
JdemoHcTpaumnu:

Ilopmpemeur: Y. JlapBuH,

I'. Menpaens, H. K. Komnb1ios,
JIx. Yorcon u ®@. Kpuk.
Tabauywvl u cxemot: «MeTOBI
MO3HAHMSI )KUBOU TTPUPOIBD)

JIPYTUX €CTECTBEHHBIX HAYK.
[lepeuncnare pa3aensl OUOJIOTHN B

COOTBETCTBUU c oOBeKTaMu
HA3Yy4YEHUS.
HaspiBare BakHeHIIMe OTpaciu

OMOJIOTHYECKUX 3HAHWM M 3a7adu,
crosiue nepen ouosorueit XXI B.

2. Metoabl | MeToas! [IO3HAHUS xuBol | PackpsiBaTh coaeprKaHue
MO3HAHMS IPUPOIBI (mabirofeHue, | TEPMHHOB U TIOHSTHH:
skuBOil mpupoasl (1 | SKCIEpUMEHT, ONIMCAaHUE, | HAy4YHBIN METO[, METOIbI
q) H3MEepEeHHue, Kiaccudukanus, | uCcae0BaHuUs.
MOJICTUPOBAHNUE, CTATUCTUYECKas | XapaKTepu30BaTh OCHOBHBIE
00paboTKa JaHHBIX). METO/1bl TIO3HAHUS
JdemoncTpanum: J)KUBOM TIpUpOABI:  HaOIO/IEHUE,
Tabruywl u cxemwl: «MeTOIBI AKCIEPUMEHT, OITMCaHue,
TTO3HAHUS )KUBOU MPUPOIBI». HU3MEpPEHHE, Kiaccuduranus,
JlaGopaTopHble W MpPaKTHYECKHE | MOJEIMPOBAHNE, CTaTUCTHYECKas
paboThI: 00paboTKa JaHHBIX
Ilpakmuueckas paboma Ne 1.
«Hcnosp30BaHne pa3InvHbIX
METOJIOB pu M3y4eHUHN
OHMOJIOTHYECKUX 00BEKTOBY
Tema 2. ’KuBble cucteMbl 1 uxX opranusanus (1 4)
3. buogornyeckue | JKuble cucTeMbl (0HOCHCTEMBI) PackpriBath cojiep)KaHue
CUCTEMBl, KaK MpeaMeT HU3ydeHHs] OMOJIOTHH. | TEPMHUHOB W TIOHATUH: CHCTEMA,
npouecchl ¥ UX OTtnuuue  KMBBIX  CHUCTEM  OT | OMOJIOTHYECKast cUcTeMa,
usyuyenue (1 4) HEOPraHU4YECKOU MPUPOJIBI. AJIEMEHTHI
CpoiictBa  OuocucTeM H  HMX | CUCTEMBI, CTPYKTypa OMOCHUCTEMBI,
paszHooOpasue. YpOBHU | CBOMCTBA KUBBIX CHUCTEM, OOMEH
OpraHu3auu OMOCUCTEM: | BEILIECTB, PpPa3MHOXKEHHE, pOCT,
MOJIEKYJISIPHBIH, OpPraHOUJHO- | pa3BUTHE, HaCJEeICTBEHHOCTb,
KJIETOYHBIH, U3MEHYUBOCTb,  Pa3apPaKUMOCTb,
OPraHMW3MEHHBIN, MOMYJALMOHHO- | SHEPTO3aBUCUMOCTD, YPOBHHU
BUJIOBOH, S5KOCUCTEMHBI OpraHu3aIuy KU3HU (OMOCUCTEM).
(61O-TeOIICHOTUYECKHIA ), Xapaktepu3oBaTh MPUHLUIIBI
OroChEepHBIH. opraHu3aIuu OHoCHCTEM:
Hayku, wusyuaronime OHOCHUCTEMBI | OTKPBITOCTb, BBICOKAs
Ha Pa3HbIX YPOBHSIX OpPraHu3aluu. | yHOPAI0YEHHOCTbD,
JdeMmoHcTpanumn: CaMOPETYJIALNS, UEPAPXUIHOCTb.
Tabauyst u cxemovl: «OCHOBHBIE [lepeuncnarp YHHUBEPCAJIbHbIE
MPU3HAKY )KU3HN», «YPOBHU CBOWCTBa  YKHMBOTO: €MHCTBO
OpraHu3aIuy )KUBOU MPUPOIBI». XUMHUYECKOTO COCTaBa,
ObopydosaHue: MOJENb MOJIEKYIBI | Pa3ApakKHUMOCTh, JBUKEHUE,
JJHK rOMeOCTa3, pOCT U pa3BUTHUE,

HACJIEACTBEHHOCTb, U3MEHYNBOCTD,
sBosONMs  (TIpUcriocoOsieHne K
W3MEHSIFOIIIUMCS YCIIOBUSIM).
[TpuBoUTE TpHUMEPH OHOCHCTEM
pa3HOTO YpPOBHSI OpraHU3allud H
CpaBHHUBATh MPOSIBICHUS CBONCTB
JKUBOTO Ha Pa3HBIX YPOBHSIX.
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XapakTeprus3oBaTh OCHOBHBIE
IIPOIIECCHI, IPOTEKAOLIHNE B
ouocuctemMax: OOMEH BEIIECTB U
npeBpaleHue DHEPIHH,
CaMOBOCIIPOU3BEICHHE,
CaMOPETYJISIINSA, Pa3BUTHE.
Cobntoath mpaBuiia OepekHOTO
OTHOILIECHHUSI K )KMBOW IPUpPOJIe

Tema 3. XuMnueckuii coCTaB U cTpoeHHE KJIETKH (8 1)

4. XuMudecKkui
CcoCTaB KJIETKH.
Boaamn
MUHepaJIbHbIE
coJIu

1 v)

XUMHYECKHUM COCTaB KIISTKH.
XnuMudeckue SJIEMEHTHI:
MaKpOd3JIEMEHTBI, MUKPOIJIEMEHTHI.
Bosma m MuHEpanbHBIE BEIIECTBA.
@U3UKO-XUMUYECKHE  MPOILIECCHI,
MPOTEKAIOIINE B KUBBIX CHUCTEMAaX.
OYHKIIMA BOJBI U MHHEPAIbHBIX
BemecTB B KieTke. [lomnepkanue
OCMOTHYECKOTO Oaytanca.
JdemoHncTpaumnu:

Juaepammur: «Pacipenenenmne

XUMHUYECKUX 3JIEMEHTOB B
HEKUBOU TIPAPOJIEN,
«Pacnpenenenue XUMHUYECKUX
AJIEMEHTOB B KHUBOUW TIPUPOICH.

Tabnuyol u cxembl.
«Ilepuoauveckas TadanIa
XUMHUYECKUX AIIEMEHTOBY,

«CtpoeHre MOJEeKYbl BOABI

PackpeiBath coaeprKaHue
TEPMUHOB U TIOHSITUH: AJIEMEHTHI-
OMOTEeHBI, MaKpO3JIEMEHTHI,
MUKpPODJIEMEHTBI,  MHHEPAJbHBIE
BEIIIECTBA, MOJIEKyJIa BOJBI Kak
JUTIONb,  BOJIOPOJIHBIE  CBSI3H;
ruaApoduiIbHbIE U TUAPOPOOHBIE
BEIIECTBA.

Jloka3bIBaTh €IMHCTBO
AJIEMEHTHOTO COCTaBa KakK OJHO W3
CBOICTB KHUBOTO.

Pacnpenenars XUMHUYECKHE
AJIIEMEHTBI nmo  rpynmaMm B
3aBUCUMOCTH OT KOJIMYECTBEHHOTO
MIPEACTABUTENBCTBA B OPraHU3ME;
XapaKTEPU30BaTh POJb OTIEIbHBIX
AJIEMEHTOB.

BBIABIATE CBSI3b MEXAY COCTAaBOM,
CTPOECHHEM MOJIEKYJIbI
XUMHUYECKOTO COEAUHEHUST U €ro
(GYHKIUAMH B KIIETKE

5. Beaku. CocTraB "

CTpOeHmne

(1 4)

0eJIKOB

benku. CoctaB u cTpoeHHE OEITKOB.
AMHHOKHUCIIOTBI MOHOMEDBI
OEKOB. Heszamenumeie u
3aMEHUMbIE AMUHOKHUCIIOTBHI.
AMMHOKHUCIIOTHBIN COCTaB. Y pOBHHU

CTPYKTYpbl OEIKOBOM MOJIEKYIIbI
(nepBuyHasi, BTOpUYHAS,
TpPEeTUYHas

Y YETBEPTUYHAS CTPYKTYpa).
XUMHUECKUEe CBOWCTBAa  OENKOB.
buonornyeckue pyHKIUU OEIKOB.

JdemoncTpanum:
Tabnuyer u cxemwvr: «CTpoeHue
MOJIEKYJIbI OemKay.
Obopyoosanue: CBETOBOM

MHUKPOCKOII, MUKpOIIpENapaThl

PackpriBaTh coJiepKaHne
TEPMHUHOB W TIOHATHI:  Oenkw,
HOJIMMEPHI, MOHOMEPBHI,
AMHHOKHCIIOTBI,

NeNnTUAHAs CBsA3b, IOJMIICITH,
JICHATYPaLHsL.

XapakTepu30BaTh OCIKH Kak KIacc
OpPraHMYECKUX COCIMHECHUH;
KJI1acCH(PUIIPOBATH UX IO
CTPOEHUIO (rnoOynsipHbIe u
bubpuspHbIE 0emnKn),

HNEPeUYUCIATh U XapaKTepH30BaTh
¢byHKIIUN OENKOB

6. ®epmentbl — | PepMEHTHI — OHONIOTUYECKHE PackpbIiBaTh coJiepKaHue

OMoJIorHYecKue Katanuzaropsl. CTpoeHue TEPMUHOB U TIOHSATHIA:

karaau3aTopsl (1 | GepMeHTa: aKTUBHBIIN LIEHTD, (dbepMeHTbI,  aKTUBHBIA  LIEHT,

4) cyOcTpatHas cienu(pUIHOCTb. cybcTpatHas cneuu(uIHOCTb,
KogepmeHTsr. BurtamuHsbl. | KoepMeHTHI, OEIKNU-aKTUBATOPHI U
Otnnuus (bepMeHTOB OT | OEJIKU-UHTUOUTOPBI.
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HEOPraHUYeCKUX KaTaJln3aTOPOB.
Tabnuyer u cxemwvr: «CtpoeHue
bepmeHTay.

Obopydosanue: 060pyI0BaHUE

JUIL  TIpOBENICHHWsT  HAOJIIOIEHUA,
U3MEPEHUM, JKCIIEPUMEHTOB.
JlaGopaTopHble M MpaKkTH4YeCKHe
padoThI:

Jlabopamopnas paboma Ne 1.
«M3ydeHne KaTaIuTHIECKOU

Yka3pIBaTh OTJIIMYHS (PEPMEHTOB OT
HEOPraHUYeCKUX KaTaln3aTOPOB.
OOBsACHATH posb  (EPMEHTOB B
(bYHKIMOHUPOBAHUHT KHBBIX
CHCTEM, B IIPOMBIIIUIEHHOCTH, B
MeIUIMHE, B TIOBCEHEBHOW KU3HU
4eIoBeKa

AKTUBHOCTH (bepMeHToB (Ha
MpUMepe aMuIa3bl WM KaTajiasbl)»
7. YraeBoasbl. | YTIeBoabl: MOHoOcaxapusl | PackpeiBaTh coJiepKaHue
JInnuast (rmroko3a, pubo3a U | TEPMUHOB U TIOHATUH: YTJIEBOBI,
(1 9) ne30Kkcuprbo3a), JUcaxapubl | MOHOCAXapH/Ibl, JUCaXapu/ibl,
(caxapo3a, JIAKTO3a) U | IoJMcaxapuabl, TIIOKo3a, pubo3a,
TOJIHCaxXapy bl (kpaxmai, | ne30Kkcupubdo3a, caxaposa, JaKTo3a,
TJIMKOTEH, [IEJUTIOJI03a). | MaJIbTO3a, IEJITI0JI03a (KIeT4yaTka),
buonoruueckue GyHKIMU | Kpaxmall, TIMKOT€H; JTUITU/IbI,
YTJIEBOJIOB. TPUTIULEPUIbl  (KUpBI, Macia),
Jlununer: TPUTIULEPUBbL, | (OCHOTUTUABI, CTEPOUIBI.
dbochonunuasl, cTepoubl. | XapakTepu3oBaTh YIJI€BO/IbI,
IM'aapodunsHO-THAPOPOOHEIE JUTIAIBI KaK KJIACC OPraHUYeCKHUX
CBOMCTBA. buonornueckue | coearHEHUIA.
byHKIMH Knaccudumuposats yrieBoabl u
aunuaoB. CpaBHEHHE YIIIEBOJOB, | JTUIHUIbI o CTPOEHHUIO;
OENKOB U JIMMUJIOB KaK HCTOYHUKOB | IEPEUUCIIATh (PYHKIUHU YIIIEBOJIOB
SHEpPruu. U JIUTIHAJIOB.
JlemoHcTpanumu: CxemaTuuecku n300paxaTh
Tabnuysr u cxemvl: «YTIEBOIBD», | CTPDOGHHE  MOJEKYJI  YIJIEBOJOB,
«Jlunmuap. JUIHUI0B
Obopyoosanue: 000pyI0BaHNE
JUIS TIPOBEICHUsT HAOII0ICHHI,
U3MEpEHUIl, SKCIIEPUMEHTOB.
8. HyxkuaeunoBsle | Hyxnennossie kucnorel: /JIHK wu | PackpeiBaTth coJiep;KaHue
kucjaorel. AT® (1 | PHK. Hykneotuasl — MOHOMEpPBI | TEPMUHOB u TIOHATHIA:
q) HYKJIEMHOBBIX KUCJIOT. JE30KCUPUOOHYKIIEHHOBAS KUCIIOTA
Crpoenue u ¢pynkuuu JJHK. (IHK), pubonykiienHoBasi KucCioTa
Crpoenue u ¢pynkuuu PHK. (PHK), HYKJICOTH],
AT®: crpoenue u GyHKIHH. MOJIMHYKJICOTUIHAS 1enb
JemMoHcTpanum: (MOJMHYKIJICOTHT),
Ilopmpemuor:  ]JIxx. VYorcoH, .| KOMIUIEMEHTApHOCT, GbyHKIUN
Kpuk, M. Yunkunc, P. ®panknun. | IHK  (xpanenue u mnepenaua

Tabruyer u cxemsi: «HykiienHOBBIE

kucaotel; JHK»,  «buocuntes
oenka», «CTpoeHHE  MOJIEKYIbI
ATO».

Obopyoosanue: CBETOBOM

MHUKPOCKOTI, MUKPOIIpENapaThl

HACJIEJICTBEHHOU MH(OpMaIIUN);
Bunel  PHK  (uHbopMmanmonHas,
TpPaHCIIOPTHAsA, puUOOCOMANIbHASA);
aneHosuHTpudocpar (ATD),
MaKpOIPTHUECKas CBA3b.
XapakTepu3upoBaTh HYKIECHHOBBIC
KHCJIOTEI KakK XUMHUYECKUE
COCIUHEHUS u HOCHUTEIIHN
HACJICICTBEHHOW MH(OpMAaIHK.

21




OtmeuaTb OCOOCHHOCTH CTPOCHUS
MOJIEKYJI HYKJIEMHOBBIX  KHCIJIOT
(AHK, PHK) u AT®.
CxemaTtnuecku n300paxxath
CTPOEHUE HYKJIEOTHIOB, MOJEKYJ
HYKJIEMHOBBIX KUCI0T, ATD

9. MHUcropus n
MeTOo/blI

U3yYeHHUs KIeTKH.
Kuerounas reopus

(1 1)

Hutonorus — Hayka O KIETKE.
Knerounass Tteopus pUMeEpP

B3aMMOJEHCTBUS uae U (pakToB B
HAaydHOM  [O3HaHuM.  MeTonbl
W3Yy4YEeHUs KIIETKHU.
JdemoHncTpaumnu:

Ilopmpemur: A. JleBenryk, P. I'yk,
T. IBann, M. Ineiinen, K. M.
boap,

P. Bupxos.

Obopyodosanue: CBETOBOM
MHUKPOCKOTI; MUKPOIIPETIapaThl
PaCTUTENBHBIX, )KHBOTHBIX U
OaKkTepHaIbHBIX KIIETOK; PUCYHKH C

PackpeiBath coaeprKaHue
TCPMHUHOB U TIOHSTHH: KJICTKaA,
OUTOJIOT A, PaCKpLIBATh
COJZIEpIKaHNE

MTOJIOKEHUN KIIETOYHON TEOPHH.
IlepeunciaATh M XapakTepU30BaTh
OCHOBHBIE ~ METOAbl  HM3y4CHHS
KJIETKH (IPUTOTOBJIEHUE CPE30B,
OKpallliBaHue,
MUKpPOCKOTIMPOBAaHHE,
HeHTpudyrupoBaHue,
KYJIbTBUPOBaHUE KJIETOK U TKaHEe)

MuKpodoTorpapusimMu KJIETOK,
MOJTy4YEHHBIE c MTOMOIIBIO
CBETOBOTO u AIIEKTPOHHOTO
MHUKpPOCKOTIa
10. Kuaerka kak | Knetka kak uenoctHas sxuBas | PackpeiBath coaep KaHue
LeJIOCTHAsl KUBAsl | CUCTEMA. Ob6mue MPU3HAKW | TEPMUHOB M TOHSTHUH: KJIETKH
cucrema (1 v) KJIETOK:  3aMKHyTasi  HapyxKHas | (3yKapuoTHYecKas,
MmemOpana, wmodekynsl JIHK kak | mpokapuoTudeckas),
TFeHeTUYeCKU ammapaT, CcHcTeMa | IIa3MaTH4ecKast MeMOpaHa
cuHTte3a Oenka. Tumbl KieTok: | (TU1a3maieMMma), IJIMKOKAIIUKC,
JyKapuoTHYECKas U | TPAHCIIOPT BeUIeCTB (MACCHUBHBIM,
npokapuoruyeckass. OcoOeHHOCTH | aKTUBHBIN), SHIOIUTO3
CTpOEHUs npokapuotTuyeckoil | (parouuros,
KJICTKH. MUHOLIMTO3), 3K30IIUTO3, KIETOYHAs
Knerounas crenka 6akrepuii. CTCHKA, HYKJICOU/I.
Crpoenue sykapuotuueckoit | CpaBHUBaTh MEK Y coboii
KJICTKHU. OcHOBHBIE ~ OTJIMYMS | DYKaPHOTUYECKUE u
pacTUTEIHHOM, KUBOTHOM U | IPOKAPUOTUYECKUE KJICTKHU;

rpubHON KieTku. [loBepXHOCTHBIC
CTPYKTYphl — KIJIETOYHAsl CTEHKA,
TJIMKOKAJIUKC, ux GyHKIHH.
[Ina3matnyeckas wmemOpaHa, e€
CBOICTBA M (DYHKIIMH.
JdemoncTpanum:

Ilopmpemui: A. JleBenryk, P. I'yk,
T. Bann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyer u cxemwvr: «CTpoeHue
9yKapuOTHYECKON KIJIETKI,
«CTpoeHHE KUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHOM
KIIETKI, «CTtpoenue

OTMEYaTh CXOJCTBO U pazivyus B
CTPOEHHH KJIETOK OaKTepuil,
KUBOTHBIX, paCTEHHH U rprOOB
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MPOKAPHOTHUECKON KICTKI.
Obopyoosanue: CBETOBOM
MHKPOCKOTI; MUKPOITPETIapaThl
PaCTUTEIIbHBIX, JKUBOTHBIX U
OaKTepHaAIbHBIX KIETOK

11. Ctpoenne | LluTonnazma u e€ opraHou/Ibl. PackpriBathb coJiep)KaHue
sykapuoTH4eckoi | OqHOMEMOpaHHBIE OPTaHOMIBI TEPMHUHOB U NOHITHUNA: LIUTOILJIA3MA,
KJIETKH kinetku: OIIC, anmapart ['onbaku, | OpraHOW/bI, YHIOIUIA3MATUYECKAs
(14) JIN30COMBI. [lonyaBroHoMHbIE | ceTh (DIIC), anmapat Ionbmxu,
OpraHou/bl KJIETKU: MUTOXOHJIPUH, | TU30COMBI, BaKyoJlb,
IJIACTU/IBI. MUTOXOHAPHUH, TUTACTHIBI
[IpoucxoxxaeHrne MHUTOXOHAPUN W | (XJIOPOIIIACTHI, XpOMOIIJIACTHI,
MIACTHI. Bugnr TIJIACTHU]L. | JIEHKOTLIACTHI), puOOCOMBI,
HemeMOpaHHbIe opraHou/ibl MUKPOTPYOOUKH, KJIETOYHBIN
KJIETKU: pUOOCOMBI, KIJIETOYHBIM | HEHTp (LIEHTpocoMa), PECHUUKH,
LUEHTp, [EHTPUOJH, PECHHUYKH, | KTYTUKH,  BKIIOUEHHS,  SIPO,
KryTukd. @OyHKIUM OpraHouioB | sfaepHas 000J0YKa, KapuoIlia3Ma,
KIeTku. Bxirouenus. Snpo  — | XpoMaTHH, SIPBIIIKO, XPOMOCOMBI.
perynsaTopHbId  IeHTp  KJeTku. | OnuchiBaTh CTpOEHHE
Crpoenue Aaapa: AJepHas | DyKapuOTHYECKOW  KJIeTKH IO
00o0J104Ka, KapuoIuia3Ma, | H300paxeHHUsIM u Ha
XpOMAaTHH, AJPHIIIKO. XPOMOCOMBI. | MUKpOIpernaparax;
TpancmopT BeriecTB B KJIETKE. KJIaCCU(UIMPOBATh OPraHOUAbl B
JdemoHcTpauuu 3aBHCHUMOCTH OT OCOOEHHOCTEH MX
Ilopmpemor: A. JleBenryk, P. I'yk, | cTpoenus (omHOMEMOpaHHEIE,
T. llIBann, M. neiinen, K. bap, | nBymeMOpanHbie, HEMEMOpaHHBIC);
P. Bupxos. ONUCBHIBATh  (YHKIIUU  KaKIOTO
Tabauywvl u cxemot: «CTpoeHue OpraHouia B KJIETKE.
9YKapUOTHUYECKOU KIETKN, XapakTepu3oBaTh KIETOYHOE SIIPO
«CTpoeHHe >KMBOTHOM KJIET- KU», | KAK MECTO XpaHEeHHs, Iepeaayu
«Ctpoenue pacTuTensHOM | (yIBOeHuE XpOMOCOM) u
KIICTKU, «CTpoeHue | peanuzanuu (TpaHCKpHMLIHS)
MPOKAPUOTHYECKOI KJIETKW», | HAacJeICTBEHHOMN uHbopMauu
«CtpoeHue siipa KIETKI. KJICTKHU.
Obopyodosanue: cBetoBoii | [lepeuncnsrs u OTIMCHIBATh
MUKPOCKOIT; MUKPOTIPENapaThl KOMITOHEHTHI si/Ipa ¥ UX (PYHKIHUU.
pPacTUTEIbHBIX, )KUBOTHBIX U CxemMaTH4HO n300paxarb
OaKTepuaTbHBIX KIETOK. CTpOoeHHue pacTUTETHHOM u
JlabopaTopHble M NMpaKTHYeCKHE | )KUBOTHOW KIIETKH
padoThI: OOBACHATD Ounoruyeckoe
Jlabopamopnas paboma Ne 2. 3HaUEHUE TPAHCIIOPTa BEILIECTB B
<KU3yueHue cTpoeHUsI KIETOK KJIETKE.
pacTeHui, KUBOTHBIX M OakTepuid
1OJT MMKpPOCKOIIOM Ha TOTOBBIX
MHUKponpenaparax 1 UX OIMHCAHUE»
12. Oomen | OOMeH BeliecTB, WK MeTaboau3M. | PackpsiBaTh CoJiep)KaHue
BelIeCTB. AccuMmIALus (mmacTUyeckuil | TEPMUHOB M TOHSATHHA: OOMEH
InacTuyeckunii oOMeH) u JUCCUMIIIALIUSA | BEIIECTB M NPEBPAIICHUE SHEPTUU
o0MeH. (oHepreruueckuit oOMeH) — 1nBe | (MeTabonHm3M), ACCUMUJISALUSA,
dorocuHTE3. CTOPOHBI ~ €IMHOTO  IIpoliecca | IIACTUYECKUI oOmeH,
XemocunTe3 (2 1) MeTaboau3ma. Ponp  3akOHOB | IMCCUMUIISALNS,  OHEPrEeTUYECKUU
COXpaHEHMs BEIECTBAa M dHEpruuu | ooMeH, ¢orocunTe3, doronms,
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B MOHUMaHUX METa00IM3MA.

Tunet oOMmeHa BELIECTB!
aBTOTPO(HBIN U TeTepOTPOQHBIIL.
Ponp  ¢epmentoB B oOMmeHe
BCIIECTB M IMPEBPALICHUN SHEPTUU
B kierke. ®ortocunres. CeroBas u
TEMHOBAs

(a3 potocunTe3a. Peakmum
¢dorocunTe3A.

D¢ dexTuBHOCTH (HhOTOCHHTESA.
3nadenne GPOTOCHUHTE3a IS KU3HU
Ha 3ewsie. BnusHue ycnoBuit
cpenbl Ha (OTOCHUHTE3 U CIIOCOOBI
MOBBIIMIECHUSI €T0 IMPOJTYKTUBHOCTH
y KyJIbTYpPHBIX PACTCHUH.
XeMOCHHTE3.
XeMOCUHTE3UpYIOIIUe  OaKTepHH.
3HaYeHNE XeMOCUHTE3a ISl KU3HU
Ha 3emIe.

JdemoHncTpaumnu:

Ilopmpemuor: K. A. Tumupszes.
Tabauywvl u cxemol: «XJIOPOTIIACTY,
«DoToCUHTE3»

dbochopunpoBanre, MEPEHOCUUK
IPOTOHOB, XEMOCHHTE3.
OrnuceIBaTh doTocuHTE3,
MIPOIIECCHI, IPOTEKAOLIHNE B
CBETOBOW U TEMHOBOH (a3ze.
BEIsBISTE PHUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXTY
MOTJIOIIEHNEM COJTHEYHOW YHEPTUU
XJIOpohUILIOM u CHUHTE30M
Mouekysn ATO.

CpaBHHMBAaTh HCXOJHBIC BEIECTBA,
KOHEUHBIE TPOJYKTHI W YCIOBHUS
IIPOTEKAHUs PEAKUUN CBETOBOM M
TeMHOBOM (pa3bl hoTOCHHTE3A.
CpaBHuBath ¢doTocuHTe3 u
xemocuHTe3. OneHuBaTh 3HaUY€HUE
doTOCHHTE3a W XEMOCHHTE3a IS
KU3HM Ha 3emie

13.
JHepreTuvYecKui
ooMeH (1 u)

DHEpPreTUYecKuii 0OMEH B KIIETKE.
Pacmiennenune BCIIECTB,
BBIJICIICHUE W AKKYMYJIUPOBAHUE
SHEPruM B KJIETKE.  OTambl
SHEPreTHUYECKOTro

obmena. ['mukonm3. bpokenue

u ero Buabl. Kucinoponnoe
OKHCJICHUE, WIH KIIETOYHOE
apixanue. OKUCIUTENbHOE
hochopunupoBanue.

D¢ hEeKTUBHOCTH YHEPrETUIECKOTO
oOmeHa.

JdeMmoHcTpanun:

Tabnuywl u cxemol: « TUIbl
nuTaHusy, «MeTabonu3my,
«Muroxonapus»,
«DHepreTuuecKuii 0OMeH»

PackpeiBath coaep)KaHue
TEPMHUHOB u MOHATHIA:
SHEPreTUUECKUid 0OMEH, TIIMKOJIU3,
MOJIOYHOKHCITIOE OpoxeHwue,
CITUPTOBOE OpoxeHue,
Ouosoruueckoe OKHUCJICHHE,
KJIETOYHOE JIbIXaHHE,

JTUCCUMUIIALINA, (DEPMEHT.
XapakTtepu3oBaTb OOMEH BEILECTB

u npeBpalieHue SHEPruu
(MeTabonmu3M) Kak  OJHO  HUX
CBOWCTB
JKUBOTO.
[lepeuucnsrsb 0COOCHHOCTH

IIACTUYCCKOTO U DQHCPICTUYCCKOI'O
oOMeHa B KJICTKC; YCTaHaBJINBATb
B3aUMOCBA3b MCKIAY HUMU.

Paznuuate THIIBI 0OMeHa BCIIICCTB

B KJETKe: aBTOTPOQHBIA U
reTepoTpoQHbIil.

OrnuceiBaTh ATarbl
HHEPreTHYECKOro oOMeHa
(TTOArOTOBHUTEIHHBIH,
OECKHCIOPOIHBIN, KUCIOPOTHBIN)
U CPaBHHMBATh UX MEXKIY COOOIA.
XapakTepu3oBarh peaxuu

TJIMKOJIN3a, 6pO)KCHI/IH, KJII€CTOYHOTI'O
AbIXaHHWd, BbBIABIIATL NPUIAHHO-
CJIICACTBCHHBIC CBs3HU MCKIAY
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TJINKOJIN30M, KJIETOYHBIM
IBIXaHUEM M CHUHTE30M MOJIEKYII
ATO.
CpaBHuBatTh 3 PEeKTUBHOCTD
OECKHCIOPOAHOTO U KUCIOPOIAHOTO
ATAIoOB

14.
oeaka
24)

Bbuocunrtes

Peaknuy MatpuyHOro cHHTE3A.
lenernueckass wHPOpMAIUS |
JAHK. Peamuzauusi reHeTHYECKOM
UH(POPMALIUHU B KIIETKE.
I'eneTnueckuii KOO M €T0 CBOMCTBA.
Tpanckpunuus MaTpUYHBIN
cunte3 PHK. Tpancmsamus
OouocuHTe3 Oenka.

Otanbl Tpancsanun. KoaupoBanue
aMUHOKHUCIIOT. Ponbs pubocom B
O6uocuHTe3e Oenka.
JdemoHcTpaumnu:

Ilopmpemur: H. K. Konbs1os.
Tabauyvr u cxemsr: «CTpoeHHE
JTHK», «CtpoeHue u
(YHKIIMOHHPOBAHUE TeHa,
«Cunrte3 Oenka», «Pemmukanus
JAHK», «['eHeTHueCcKnil KOm».
ObopyoosaHnue: MO/ICITH-
anmukanuu «Y asoenue JJHK u
TpaHCKpUMuus», «brnocunres
Oenka»

PackpeiBath coaeprKaHue
TEPMHUHOB M  TOHATUI:  TEH,
IF€HETUYECKUH KOJ, MaTPUYHBIN
CUHTE3, TpaHCKpUIILUS,
TpaHCIALUSA, KOJAOH, aHTUKOJIOH,
pubocoMa, IIEHTpajbHas JorMa
MOJIEKYJIIPHON OMOJIOTHUH.
Ornpenenarsb CBOIiCTBa
TE€HETHUYECKOTO KoJa
(TPUIIETHOCTh,  OJHO3HAYHOCTH,
BBIPOKIEHHOCTb,
YHHUBEPCATbHOCTb,
HENEePEeKPbIBAEMOCTb,
HENPEPBIBHOCTH).

OnuceiBaTh 3Tamlbl  peaau3aluu

HACJIECTBEHHOM uHpopManuu B
KJIETKE.
CpaBHUBATh peaklUd MATPUYHOTO
cunte3a mosiekynl PHK u Genka B
KJIETKE

15. HekJiero4uHble
dopmbl KHU3HU —
Bupychl (1 4)

Heknerounsie Qopmbl XKU3HHM —
BUpychl.  Mcrtopus  OTKpbITHA
BupycoB (/I. W. ViBaHOBCKHMIA).
Ocobennoctu CTPOEHUs u
JKU3HEHHOTO  IMKJIa  BHUPYCOB.
bakrepuodaru. bonesnu pacrenuii,
YKUBOTHBIX u YEJI0BEKa,
BbI3bIBAEMBIE BHUpycamu. Bupyc
uMMyHOAeUInTa YeJ0BeKa
(BUY) — Bo3oyautens CIIN/a.
Ob6patHas TPaHCKPUIILIUS,
peBepTasa, HHTErpasa.
IIpodunaktuka pacrnpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUH.
JdemoncTpanum:

Ilopmpemur: 1. 1. IBaHOBCKHIA.
Tabnuyer u cxemor: «Bupycoi»,
«bakrepuodarn»; «CtpoeHue u
*u3HeHHbIM nuki Bupyca CIIM/la,

6akTepuodaray.
ObopyoosaHue: MOJIENb CTPYKTYPbI
JHK; Mar"HuTHas MOJIEJb-

allIlJINKaIuA «CTpOCHI/IC KICTKN»

PackpbiBaTh coJiepKaHne
TEPMUHOB M TOHSTUH: BUPYC,
BUPYCOJIOTHS, Karcu/I,
OakTepuodar, BUPYC
UMMYHOICHUIINTA YeoBeKa
(BUY), onkOTeHHBIE BUPYCHI.

XapakTepu3oBaTh  BHPYCHl  Kak
HCKJICTOUHYI0  (OpPMY  JKU3HH;
0COOCHHOCTH CTPOCHUS u
YKU3HEHHBIH [IUKJI BUPYCOB.

OnuceiBaTh  JKM3HEHHBIH  IUKI
BHpYyCa UMMYHOIeUITUTA

YeJoBeKa; pazanyaTh Ha PUCYHKax
BTM (Bupyc TabayHON MO3aMKH),
6akrepuodar, BUY.
OO60CHOBBIBaTh M COOMIOAATH MEPHI
npo(UIAKTUKA  PACIPOCTPAHEHUs
BUPYCHBIX 3200JI€BaHUN
(pecniupatopHsle, KEIyJ0YHO-
KUIIeYHbIE, KIIEIIEeBOI sHIe(aInT,
BUY-undexrus)

Tema 5. PasMHOKeHHe H MHANBHIYAJbHOE Pa3BUTHE OPraHU3MOB (5 1)
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16.  JKusHenuslii | Kierounslii LUK, WIN )KU3HEHHBIN | PackpbiBaTh coJiep>KaHue
UKJI KJIETKM. | UK KieTku. MaTepdaza u MUTO3. | TEpPMUHOB U TIOHSITHNA: KJIETOYHBIN
[enenne kJjerku. | [Iponeccsl, IIPOTEKAIOIe B | IIMKJI, HHTEp(]a3a, perumKanus,
Murto3 (1 4v) uHTepdase. Perumkanms — | Xxpomocoma, KapHOTHII,
peakuus  MaTPUYHOTO  CHHTE3a | TarsIOMAHBIMN, JUTUTOUTHBII
JHK. Crpoenue XpOMOCOM. | XpPOMOCOMHBII Ha0Op, XpPOMATH/IBL;
XPpOMOCOMHBIN Habop — | MuTO3; ero craauu: mnpodasa,
KapUOTHIL. Mmetadasa, aHadasa, Ternodasa.
JMIIOMIHBIN U TaTjIoOW IHBIN OmnuceIBaTh  JKU3HEHHBIA  IIUKII
XpPOMOCOMHBIE HAOOPBI. | KICTKH; MePEUUCIIATD u
XpomaTubl. [{utonoruyeckue | XapakTepu30BaTh TIePHOIbI
OCHOBBI Pa3MHOKEHHUS U | KJIETOYHOTO ITMKJIA, CPAaBHUBATh UX
WHIUBUIYJIBHOTO pa3BUTHUS | MEXAY COOOI.
opranu3moB. [lenenue kneTkn — | ONMHUCHIBATH CTPOCHUE XPOMOCOM,
MHTO3. KapUOTHUIIOB OPraHU3MOB,
Craguu muro3a. [Iponeccsl, CpaBHUBATh XPOMOCOMHBIE HAOOPHI
MPOUCXOIAIINE HA PA3HBIX CTAIUAX | KIETOK.
MuTO3a. buosornyeckuit cmbica | CpaBHUBATH CTAJIMU MUTO3A.
muto3sa. [Iporpammupyemas rudens | PaznmuuaTes Ha MUKpompemnaparax u
KJIETKH — aromnTo3. PUCYHKax CTaJuu MUTO3a.
JdemoHncTpaumnu: PackpeiBath OMOJIOTUYECKUIA
Tabauyvr u cxemvl: «KIETOUHBIN | CMBICT MUTO3a
UKD, «Pemmukarms JIHK»,
«CtpoeHue XPOMOCOMBI»,
«MuTO3»; MarHuTHas  MOJEJb-
anmmkanus  «JlenmeHne KIeTKn»;
mozens JJHK.
ObopyoosaHnue: CBETOBOM
MUKPOCKOIT; MHUKpoIpenapar
«KapunokunHe3 B KJI€TKaxX KOpeIIKa
JTyKay.
JlaGopaTopHble U IPaKTU4YeCKHe
padoThI:
Jlabopamopnas paboma Ne 3.
«HaOmronenne MuTO3a B KIETKAaX
KOHYHMKA KOpEUIKa JIyKa
Ha FOTOBBIX MUKpOIIpenaparax
17. ®opmbl | Dopmbl pa3sMHoOxeHus | PackpeiBars coJiep;KaHue
Pa3MHOKEeHUsI OpraHu3MOB: OECITI0JIOE U MOJIOBOE. | TEPMHHOB u MIOHSTHIA:
OPraHu3MOB Buner Gecmonoro pa3MHOKEHHUSA: | pa3MHOXKEHHE, KJIOH, TIOJIOBBIE
(14) JIEJIEHNE HA/IBOE, TOYKOBAHUE KJIETKH (TaMeThl),
OJIHO- u MHOTOKJIETOYHBIX, | SIHLEKIIETKA, CIIEpMaTO30u/l,
criopooOpa3oBaHue, 3UT0Ta, JieTIeHue HaJBOE,
BETE€TaTUBHOE Pa3MHOKEHUE. MMOYKOBAHUE, CHIOPYJISALINS,
HckyccTBeHHOE KIIOHHpOBaHKE | pparMeHTanus, BErE€TaTUBHOE
OpraHM3MOB, €ro 3HA4YeHUE Js | pa3MHOXKEHHE, CEMEHHOE
CEJICKIUU. Pa3MHOKEHHE, ONbUICHHE, IBOMHOE
ITonoBoe pazMHOXKEHHUE, €ETO OIJIOJIOTBOPEHHUE, M0JIOBBIE
OTIINYHSI OT OECIoJIoTO. JKeJIe3bl, CCMEHHUKH, SIMUHUKH,
JdeMoHcTpanumn: OIUIOZIOTBOPEHUE (HapyxHoe,
Tabauyst u cxemol: «DOPMBI BHYTpPEHHEE).

PA3MHOXKXCHUSA OPTraHUu3MOBY,

XapakTepu3oBatb 0COOEHHOCTH H
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«/IBOMIHOE OTIJIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «Jlenenue
KJIETKH OakTepumn», «BereratnBHoe
Pa3sMHOXXEHHUE pacTeHuin»,
«CTpo€HHE MOJIOBBIX KIETOK»

3HaYeHUE OECIIOJIOT0 U II0JIOBOTO
croco00B pPa3MHOXKEHUSI.
Brigenars BHUIBI OecI10J10ro
pPa3MHOKCHHS, BBISIBIISITD
B3aMMOCBSI3U MEXKy (hopMaMu U
crocobaMu  pa3MHOXKEHUSI U HUX
OHOJIOTHYSCKUM 3HAUCHHEM.
Brnagers mpuémMamu BEreTaTUBHOTO

Pa3MHOXKEHHUS KYJIbTYPHBIX
pacTeHui (Ha pumepe
KOMHATHBIX).
XapakTepru3oBaTh TIOJIOBBIE
KJIETKU: SIATICKJICTKH,
CIEPMAaTO30M/IbI; BBISIBIIATD
0COOEHHOCTH MX CTPOCHUS
18. Meiio3 (1 4) Meiios. Cramuun Meio3a. | PackpbeiBaTh coaep KaHue
[Iponeccel, mpoucxoadmue Ha | TEPMHHOB M TOHATHH: MeEHO3,
CTaaugax  Meio3a. [ToBeneHue | KOHBIOTAIUS XPOMOCOM, TTEPEKPECT
XpOMOCOM B Meiio3e. | (KpOCCHHTOBED) XpOMOCOM,
Kpoccunrosep. buosornuecknii TaMETHI.
CMBICJI M 3HAaYE€HHE Meio3a. XapakTtepu3oBaTb  MEHO3  Kak
JeMoHcTpanum: Croco0  KIETOYHOTo  JeNIEHUSs;

Tabnuywl u cxemol: «Jlenenue

ONUCHIBATh MEHO3 TIO cTaausM,

KJIETKH», «Meto3y. CpaBHMBATh CTQJAWM MeEHO3a U
Obopyoosanue: monensb JIHK; MHTO3A.
MarHuTHbIE  MOJeNu-anIuiukanuu | Pasnuuath Ha puCyHKaX CTaguu
«/JlemeHne KIeTKu» Meii03a; pacKpbIBaTh
OHoJI0rHYecKoe 3HaYeHne Meno3a
19. Odopa3zoBanue u | 'amerorenes — npouecc | PackpeiBaTh coaep)KkaHue
pa3sBHUTHE MOJOBBIX | 00pa30BaHUs MOJOBBIX KIETOK y TEPMHUHOB U IOHATHUH:
KJIETOK. KUBOTHBIX. [10JI0BBIE Kene3bl: ramMeToreHes, CIIEpMaTOreHes,

OmonorBopenue

(1 4)

CEMEHHUKHU u SIMYHUKU.
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CHepMarTo30uj,
SIMIIEKJIETKa) — CIIePMATOreHe3 M
oorere3. OcCOOEHHOCTH CTPOEHUs
SIMIIEKJIIETOK W CHEePMAaTO30MJIOB.
OmnonotBopenue. [lapreHorenes.

JeMoHCcTpanun

Tabruyer u cxemor: «IIpsimoe

u HEIpsMoe pa3BUTHEY,
«["ameTorenes y MIIEKOIUTAKOLINX
U YEIIOBEKay.

Obopyoosanue: MOJIEb
meTtadazHoi XpOMOCOMBI;
MHUKPOCKOTI, MUKPOIIpENapaThl
«CriepMaTo30M 1Bl
MJIEKOIIMTAOIIET0», <« SliIeKneTKa
MJIEKOIIUTAOLLIETOY.
JlaGopaTopHbIe U NMpaKTHYeCKHE
padoThI:

Jlabopamopnas paboma No 4.

0OTeHe3, CIIePMaTO30H/ I, aKPOCOMa,
STUIICKJICTKA, TTOJISIPHBIE TENbIIA.
XapakTepu3oBaTh 0COOEHHOCTH
raMeToreHe3a y >KMBOTHBIX U €ro
CTaauu, MOJIOBLIE KIIETKU
JKUBOTHBIX M OIMCHIBATh IMPOIECC
WX Pa3BUTHS.
CpaBHUBATH
OOI'CHE3.
OnuceBaTh
OMOJIOrHYeCKOe
OTUIOOTBOPEHUS

CIICPMATOI'CHE3 n

OIIOAOTBOPCHHUC,
3HA4YCHHUC
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«3yueHne CTpOEHMsI IOJIOBBIX
KIIETOK Ha TOTOBBIX
MUKpOINpenaparax»

20.
NuauBuayanbHoe
pa3BuTHe
OpPraHu3sMoB

(1)

NupuBuayanbHOE pa3BUTHE
(oHTOTEHE3). DMOPHOHAIILHOE
pasButHe (dMOpHOTEHe3). TaIbl
SMOpPUOHAJIBHOTO  pa3BUTUA Y
MIO3BOHOYHBIX JKUBOTHBIX:
IpoOeHue, racTpysus,
opranorenes. [TocrambOproHansHOE
pa3BuUTHE. Tumnbl
MOCTAMOPHOHATBHOTO Pa3BUTHS:
psiMO€, HenpsiMoe (JIMYMHOYHOE).
Bnusiaue cpeapl Ha  pa3BUTHE
Opranu3MoB; (aKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKJICHHBIE YPOJICTBA.
Poct n pazButHe pacTeHu.
OHTOTEHEe3 IIBETKOBOTO DPACTCHHS:
CTPOCHHE CEMEHH, CTa NI
pa3BUTHSL.
JdemoHncTpaumnu:
Tabnuybl u cxemsi:
CTaJIuy OHTOTE€HE3ay,
«[Ipsimoe U HempsiMOe pa3BUTHUEY,
«/IBOMiHOE  OIUIOJOTBOPEHHE Y
LBETKOBBIX PACTCHUI»

«OCHOBHBIE

PackpeiBathb coaeprKaHue
TEPMHUHOB W TIOHSATHH: OHTOTCHE3,
aMOpHOTeHe3, 3UT0Ta, APOOIICHHE,
OmactoMepsl, MoOpynia, Onacryna,
Omacrouenb, racrpyia, HeHpyna,
OpraHoreHes; 3apO/IBIIIICBHIE
JUCTKH: DKTOJIEpMa, Me30/epma,
DHTOJAEPMA; MOCTIMOPHOHAIEHOE
pa3BHTHE: TPSMOE W HEIPsIMOe
(InyrHOYHOE); meTamop¢os3,
Meracropa, MHUKpPOCTIOpa,
MBUTBIIEBOE 3€PHO, CIICPMUH,
3apOJBIIIEBBIA  MENIOK, JBOWHOE
OTUIOJIOTBOPEHHE.
Onpenenars
SMOPHUOHAIBHOTO PAa3BUTHS
XOPAOBBIX Ha cxemax "
mperaparax u OTIMCHIBATH
MPOIECChI,  MPOUCXOJAIIAE  Ha
Ka)XZIOM dTare.

CpaBHUBATh NEPUOJBI OHTOTEHE3A;
psIMOE M HETIpsSIMOe (JIMYUHOYHOEC)
MOCTAMOPHUOHATILHOE pa3BUTHE,
3apOJBIINIM YeJIOBeKa M JPYTrux
XOPAOBBIX.
OOBSACHATD

OTallbl

OHOJIOTUYECKOE
3HAaYECHHUE pa3BUTHSA c
MeTaMopd030M;  OTPUIIATEILHOE
BJIIMSHHE aJIKOTOJIsl, HUKOTHHA U
JIPYrUX TEpaTOTeHHBIX (HaKTOPOB
Ha pa3BUTHE 3apO/IbIIIa YEIOBEKA.
OnuceiBaTh MPOIECC JTBOHHOTO
OTUIOZIOTBOPEHUSI Y  IIBETKOBBIX
pacTeHuit

Tema 6. HacjiencTBeHHOCTh M H3MEHYHMBOCTH OPraHu3mMoB (8 4)

21. Tenmernka — | [IpenMer u 3a4a4u T€HETUKU. PackpriBath coJiepKaHne
HAayKa 0 | Ponp nuronoruu u SMOPHOJIOTHH B | TEPMUHOB U TOHSTHIL: T€H, TEHOM,
HACJIeJICTBEHHOCTH | CTAHOBJIIGHMM TEHETUKH. Bkman | reHoTur, (QEeHOTUN, XPOMOCOMBI,
U U3MEHYHBOCTH POCCHUNCKHX u 3apyOeKHBIX | aJlIeNbHbIE TEHBI (anmnenn),
(149) YUEHBIX B pa3BUTHE TEHETUKH. | TOMO3UIOTA, reTepo3UroTa,
MeTo b1 TEeHETUKH | IOMUHAHTHBI  Mpu3HaK  (TeH),
(ruGpumonOTUYECKUH, periecCUBHBI  TMpU3HaK  (TeH),
[UTOTEHETUYECKHUI, MOJIEKYISIPHO- | YUCTast TUHUS, THOPHU]L.
TeHETHYECKHU). [lepeuncnar u XapakTepu30BaTh
OcCHOBHbBIEC TEHETUYECKUE TIOHATHUS. | METOIbI TEeHETHKH:
I'enetnueckas CUMBOJIMKA, | THOPUIOTIOTHUECKHUIA,
UCIOJIb3yeMast B CXeMax | IIUTOTeHEeTHYECKUH, MOJEKYISIPHO-
CKpEIMBaHUH. TEHETHYECKUW; JIOMUHAHTHBIE W
JeMoHcTpanum: periecCUBHBIC TPU3HAKH PACTCHHIA
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Ilopmpemwr: 1. Menpens, T.
Mopran, H. 1. BaBuios,
C. C. UYersepukoB, H. B.
TumogeeB-PecoBckuii.

U KUBOTHBIX.
ITonws3oBaTbcs TE€HETUYECKOU
TEPMUHOJIOTUE M  CHMBOJIUKOU
JUISL 3aIIACH TEHOTUIIMYECKUX CXEM

Obopyodosanue: MOJIEJIb- | CKpEUMBaHUS

anIuIMKaIus «Monorubpuanoe

CKpEIIMBaHHEY, TepOapuii

«I'0pox moCceBHO»
22. 3aKOHOMEpPHOCTH  HacjenoBaHus | PackpsiBarh coJiep>KaHue
3aKkoHOMepHOCTH IIPU3HAKOB, YCTAaHOBJIEHHbIE ['. | TEpMUHOB u MOHATHUM:
HacJIe[I0BaHUS Mennenem. MonoruOpuaHoe | MOHOTHOPHTHOE CKpEIlMBaHUE,
NPU3HAKOB. CKpELIUBaHHUE. 3akoH | (eHoTUIIUECKHE
MonorudpuaHoe eanHooOpa3uss TMOPHUIOB MEPBOTO | IPYIIIIHI, rUOpPUA0TOTHYECKU
CKpelMBaHue ITOKOJICHUS. [IpaBuno | metog, YHUCTbHIE JIMHUH,
(14) JIOMUHUPOBAHMSL. 3aKoH | JOMUHUPOBAaHUE TEHOB (IIOJTHOE,

pacienaeHus IPU3HAKOB. | HEMOJIHOE), pacliierieHue B

I'mnore3a unctotel ramer. [lonHoe | moToMmcTBe.

Y HETIOJTHOE IOMUHUPOBAHHUE.
JdemoHcTpaumnu:

Ilopmpemur: I'. MeHniens.

Tabruywl u cxembl.
«MoHOTHOpUTHOE CKPEIIMBAHUE U
€ro LUTOT€HETHYECKas OCHOBa,
«3aKOH  pacCIICIUIEHUs H  €ro
LUTOT€HETHYECKas OCHOBa»,
«3aKOH YHCTOTHI TAMET».
ObopyoosaHnue: MoaeI-
anIuIMKaluu «Monorubpuanoe
CKpEILBaHUEY, «Henonnoe
JOMHHHUPOBAHUEY; repOapuii
«"opox moceBHON»

OnuceIBaTh METOUKY TIPOBEICHUS
I. Mennenem ONBITOB o
W3YyYCHHUIO HACIEIOBAHUS OJIHOU
mapel  TPU3HAKOB y  TOpoxa
MMOCEBHOTO.

PackpriBaTh coaepkaHUE 3aKOHOB
eAMHO00pa3us THOPUIOB TIEPBOTO

MOKOJICHUS u 3aKOHa
paciierneHus.

OOBACHATD THUIIOTE3y  UYUCTOTHI
ramer.

3anuceBaTh CXEMBbI
MOHOTHOPUIHOTO  CKpEIIUBaHUS,

OOBSACHATL €ro OUTOJIOTHYCCKUC
OCHOBBEI MW pe€iiaTb I'CHETUYCCKUC
3aJa4M Ha MOHOI‘I/I6pI/I,Z[HOG

CKpelLIBaHHe
23. Iurudpugnoe JurubpuiHoe CKpeluBaHue. PackpbiBaTh coJiep:KaHue
CKpelMBaHue. 3aKoH HE3aBUCHMOTI'0O | TEPMHHOB u MIOHSTHIA:
3akoH HacJel0BaHUs IIPU3HAKOB. | TUTHOpUIHOE CKpeIllMBaHue,
He3aBHCHMOI0 [uTorenernueckue OCHOBBHI | aHATTM3UPYIOIEeE CKPEIIMBAHUE.
HacJeI0BaHUs JUTUOPUIHOTO ckpemuBanus. | OnuceiBath onbITh . Menaens mno
NPHU3HAKOB Ananusupyroniee  CKpelMBaHHUE. | U3YUEHHMIO HACJIEeI0BaHUs JIBYX Iap
(14) Hcnonp30BaHne aHAIM3HUPYIOLIETO | MPU3HAKOB y FOpOXa MOCEBHOTO.

CKpCIIMBAHUS IS  OTIPE/ICICHUS
TE€HOTHIIA OCOOM.

JdemoncTpanum:

Ilopmpemur: I'. MeHens.

Tabauysr u cxemol: «Iurudbpuanoe
ckpeurBanue», «lluronornyeckue
OCHOBBI JMTAOPUTHOTO
CKpPCIIBAHUSD.

ObopydosaHue: MOIENb-
anrmuukaiys «J{urudpuaHoe
CKPCITHBAHHE)

PaCKpBIBaTB COJACPKaHNEC 3aKOHa

HE3aBHUCHUMOTO HacJIeJJOBaHUS
IIPU3HAKOB.

[Ipumensars MaTeMaTH4YeCKUI
pacyéT ¢ NOOMOIIBI  METOJa
MIEPEMHOKEHUSL BEPOSITHOCTEN U
3aMucCh C IIOMOIIIBIO
(bEeHOTUTTNYECKUX paauKaioB
pacIueIuIeHus MIPU3HAKOB y
MOTOMKOB 1m0  (eHOTHIY U
TE€HOTUILY.
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3anuceIBaTh CXEMBI I[I/IFI/IGPI/II[HOFO
CKpClinuBaHus, OOBSCHSITH €ro
OUTOJIOTHUYCCKHUEC OCHOBBI U PCHIATH

TEHETHYECKUE 3a/1a4n Ha
JTUTHOPUTHOE CKPEIIMBAHUE

24.  CuenueHnoe | ClenjaeHHOE HAaCIE€JOBaHUE PackpriBathb coJiep)KaHue

HacJeJ0BaHHe npusHakoB. Pabora T. MopraHna 1no | TepMUHOB U TOHSATUMN: CIICTUICHHOE

npu3Hakos (1 4)

CLICTVIEHHOMY HaCJIEJOBAaHUIO
reHoB. Hapymienue cuenieHus
IEHOB B pe3yabTare
KpPOCCHHI'OBEpA.

XpoMoCOMHast Teopus
HaCJIeICTBEHHOCTHU. [ 'eHeTnueckue
KapThl.

JdemoHcTpaumnu:

Ilopmpemur: 'T. Mopras.

Tabnuywl u cxemol: «Merio3»,
«['eHeTHyeckne KapThl PACTCHHI,
YKUBOTHBIX " YEIIOBEKAY,
«BzaumoerictBue aJIeJIbHBIX
TCHOBY.

Obopydosanue.  MUKpoIlpenapar
«/Ipo3oduna» (HOpma, MyTaruu
(hopMBI KPBUIBEB M OKpAcKH TeJa),
MUKpPOCKOT;  MOJI€Jb-anIINKaIHs
«ITepekpéct xpomocom».
JlaGopaTopHble U NMpaKTUYeCcKHe
padoThI:

Jlabopamopnas paboma Ne 5.
«3yuenue pe3yNIbTaToOB
MOHOTHOPHIHOTO U JTUTHOPUTIHOTO
CKpeIllMBaHUsI y JApo30MiIbl Ha
TOTOBBIX MUKpOIIpenapaTax»

HacJleJOBaHHe IPU3HAKOB,
peKoMOuHAIIHS T€HOB,
TE€HETUYECKUE KapThl XPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIE TOJIOKEHUS
XPOMOCOMHOM TEOpUHU

HaciencteeHHoctn T. Moprana;
pacKpbIBaTh COJIEpKaHHE PAOOTHI
T. Moprana 1m0 CHEIUICHHOMY
HACJICOIOBAHUIO T'€CHOB N HpI/I‘-H/IHBI
HapymeHI/m CHCIIJICHUA MG)K)]y
TCHaMU.

3aHI/ICI)IBaTI> CXEMBI CerH_[I/IBaHI/ISI
MpU  CIEIMJIEHHOM HAacJIeI0BaHUH,
O6T)$ICH$ITB HpI/IqHHBI
pPEKOMOWHAIIMNA T€HOB, OMPEIEIATh
YUCIIO TPYII CHEIJICHHUS TE€HOB;
penarh reHeTHYECKHUEe 3a/1auu

Ha CIICIUICHHOE HaCJIeI0OBaHNUE

25.
moJia.
HacaenoBanue
NMPU3HAKOB,
cHernIeHHbIX

¢ moJsiom (1 v)

I'eneTnka

I'eneruka nona. XpoMocomMHoe
omnpenenaeHue Imosa. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI.
['oMorameTHbie U reTeporaMeTHbIe
OPraHu3MBbl. Hacnenosanue
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM.
JdemoncTpanum:

Ilopmpemur: I'. MeHnens,

T. Mopran, H. H. DBasuios.
Tabauyvr u cxemol: «l'eHeTnka
noJsa», «3aKOHOMEPHOCTH
HacJeA0BaHUSI, CIETUICHHOTO

¢ nojom», «KapuoTtumnsl uyenoBeka
U )KUBOTHBIX»

PackpriBath coJiep>KaHue
TEPMHHOB u MIOHSTHIA:
XpPOMOCOMHBIM Ha0Op, ayTOCOMBI,
MOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBIH o7,

FeTepOFaMeTHHﬁ I10JI, COCIIJICHHOC
C IMOJIOM HACJICAOBAHUC ITPHU3HAKOB.
OOBACHATH OUTOJIOTUYCCKUC
OCHOBBI XpPOMOCOMHOT'O ME€XaHHU3Ma
ONPCACIICHUA II0JIa Yy Pa3JIMYHBIX

OpPraHu3mMoB.
CpaBHI/IBaTB 3aKOHOMCPHOCTH
HaCJICcJ0BaHUA IMPU3HAKOB,

CHOCIIJICHHBIX 1 HC CHCIIJICHHBIX

¢ molioM. Pemarh TIeHETHYECKUE
3aJa4M Ha HaCJICA0BaHUEC
CHCIIJICHHLIX C ITOJIOM ITPU3HAKOB

26. U3MeHYMBOCTb.
HenacaeacrseHHast

N3MeH4uBOCTE. Bungr
U3MEHUYUBOCTH: HEHACIICICTBEHHAS

PackpeiBathb COZEepKaHue
TEPMHUHOB u MOHATHUM:

30




usMeHunBocTr (1

4)

U HaciencTtseHHas. Ponbp cpensl B
HEHACJIEACTBEHHOW M3MEHYUBOCTH.
XapakTepucruka

MO (UKAITIOHHOK
U3MEHYUBOCTH. BaprannonHusiit
pAl W BapuUallMOHHAs KpUBasl.
Hopma peakuuu [IpU3HaKa.
KosmuecTBeHHBIE M KaueCTBEHHBIE

N3MEHUYNBOCTD,
N3MEHUYNBOCTD,
HEHACJICJICTBEHHAsA HM3MEHYHBOCTD,
MOAU(HUKAITMOHHAS W3MEHYUBOCTb,
BapHallMOHHBIN P/,

BapHallMOHHAsl KpHBas, NPU3HAK,
HOpMa pEaKUHH, KOJIUYECTBEHHBIC
Y KaYECTBEHHBIE IPU3HAKHU.

HacCJICACTBCHHAaA

NpU3HAKU U uUX HopMma peakuuu. | Kmaccudumuponats BU/IbI
CaoiicTBa MOTU(DUKAIIMOHHON | K3MEHYMBOCTH ¥ BBISABISTH UX
W3MEHYUBOCTH. OMOJIOTUYECKHE 0COOCHHOCTH.
JdemoHcTpaumnu: [Tepeuncnars CBOICTBA
Tabruywl u cxemol: «Bumpl MO U (UKAITIOHHO N
W3MEHYUBOCTHY, U3MEHYUBOCTH UM OOBACHATH €&
«MoudukarmoHHas 3HAYEHHE JIJIST OPTAaHU3MOB.
W3MEHYUBOCTHY. Pa3nuuate  KOJIMYECTBEHHBIE U
JlaGopaTopHble W TPAKTUYECKUE | KAUECTBEHHBIC NMPU3HAKU, CTPOUTH
paboThI: BapHaIlOHHBIH pan,
Jlabopamopnas paboma Ne 6. BapUAIMOHHYIO KPHUBYIO,
«3yuenne MOIU(DUKAITMOHHON | BRIYUCIISATH CPETHEE 3HAUCHUE
W3MEHYUBOCTH, MOCTPOCHHUE | IPU3HAKA
BApUAIIMOHHOTO Psija 1
BapyallMOHHOW KPUBOM»
27. Hacnencreennas, unu | PackpsiBath coaep)KaHue
HacaencrBennast TeHOTUITNYECKasi, U3MEHUHUBOCTb. TEPMHUHOB U TIOHATHUH:
m3MenyuBocTh (1 | KoMOuHaTuBHasT ~ M3MEHYUBOCTD. | HACIEJACTBEHHAs  WU3MEHYMUBOCTb,
4) Meiio3 u monoBoil mporecc — | KOMOMHATHUBHAsS U3MEHUYUBOCTb,
OCHOBa KOMOMHATHBHOM | MyTallMOHHAasi U3MEHUYHUBOCTD,
U3MEHYUBOCTH. MyranuoHnHas | MyTaHT, MyTaluu: TeHHBbIE,
U3MEHYUBOCTb. XPOMOCOMHBIE, T€HOMHBIE;
Knaccudukanus myranuid: MOJIUTUIOUIHS, aHEYIUIOU U,
TeHHbIE, XPOMOCOMHbBIE, FTEHOMHBIE. | MYTareHsbI. XapakTepu3oBarh
Yacrota W MNOpPUYUHBI MYTalUW. | HACIEJICTBEHHYIO  H3MEHUYMBOCTE;
Myrarennble  (akTtopsl.  3akoH | popmynupoBaTh 3aKOH
TOMOJIOTHUECKUX pAIOB B | TOMOJIOTHYECKHUX psI0B B

HACJICACTBEHHOM M3MEHYUBOCTH H.
N. BaBunosa.

BHuesnepHas HacneICTBEHHOCTb

Y U3MEHYHMBOCTb.

JdeMoncTpanuu:

Ilopmpemur: T'. ne Opus,

H. . BaBunos.

Tabauysr u cxemwvl: «MyTanmoHHas
MU3MEHUYUBOCTD.

ObopyoosaHue: MUKPOCKOIT;
MuKpornpenapar «Jpo3oduna»
(HOpMa, MyTaluu GOpPMbI

KPBUIbEB M OKpacka Teja);
KOMHATHBIE pacTeHUs C MECTPOU
OKpacCKOM JIUCTHEB.
JlaGopaTopHbIe U NMpaKTHYeCKHE
padoThI:

HacJIeICTBEHHON U3MEHYNBOCTH

H. Y. BaBuioBa u 0OBICHATE €r0
3HauYeHHe i1 OWOJOTMH U
CEJICKIIHH. Kinaccudumupoars
MYTallUU: TE€HHbIE, XPOMOCOMHBIE,
FEHOMHbIE — W  IPUBOIUTH
[IPUMEPBI MyTaLlAH.

OOBICHATD MPUYUHBI
BO3HUKHOBEHMS MyTallui, poJb
(bakTOpOB-MyTareHoB.
CpaBHUBATH BU/JIBI
BBISIBJISITh IPUYUHBI
HaCJICJICTBEHHON  M3MEHYMBOCTH,
WCTOYHUKU MYTareHOB B
OKpYXaroten cpejie (KOCBEHHO)
XapaxkTepu3oBaTh BHESAJIEPHYIO
HaCJICICTBEHHOCTh u

MYTaLHi;
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Jlabopamopnas paboma Ne 1. U3MEHUYUBOCTD.
«AHanmu3 MyTtamui y Apo30Quibl
Ha FOTOBBIX MUKpPOIIPENapaTax»
28. I'enernka | I'enetuka denoseka. Kapuorun | PackpeiBaTh coJiep>KaHue
yesioBeka (1 1) yenoBeka.  OCHOBHbIE  METOJbl | TEPMUHOB U TOHSTHI: KapUOTHUII
TE€HETUKH YEJIOBEKA: | YEJIOBEKA, LIUTOT€HETUYECKUN
reHeaIOrHYeCKUii, OJIM3HEIOBBIM, | METOJI, T€HEAJOTHMYECKUH METO/I,
IIUTOTCHETUYCCKHIA, OHMOXUMHYCCKUM METO,
OMOXMMHYECKUH,  MOJIEKYJISPHO- | OJIM3HELOBbII METOJI,
TE€HETUYECKU . CoBpeMeHHOE | HacleACTBEHHbIE 00IE3HU

ONPCACIICHNUEC T'CHOTHUIIA:
IMOJIHOTCHOMHOEC CCKBCHHPOBAHUC,
TCHOTUIIMPOBAHUEC, B TOM YHUCIIC C

(MOHOTEHHBIE, C HACIEACTBEHHOM
IPEIPacIoIOKEHHOCTHIO,

XpPOMOCOMHBIE), MEJUKO-

TIOMOTIBEO [T{P-ananu3a. | reHeTHYECKOE KOHCYIbTUPOBAHUE.
HacnenctBennsie 3abosieBanus | [lepeuncnstsb 0COOEHHOCTH
YeJIOoBeKa: TE€HHBIC 0OJIe3HH, | U3yUCHUS TE€HETUKH  YEeJIOBEKa;
6omne3Hu c HAaCJIEJACTBEHHOH | TPUBOJAUTH TIPUMEPBI
MPEAPACTIONOKEHHOCTHIO, HACJIEICTBEHHBIX 3a00JeBaHUM
XpPOMOCOMHBIE 00JIC3HH. YeJIoBeKa, XapaKTepHU30BaTh
Comarnueckre ¥ TEHEpPAaTUBHBIE | METOIBI ux poUITAKTHKH;
mytanud.  CTBOJIOBBIE  KJIETKH. | 0OOCHOBBIBaTh 3HAYEHUE MEIUKO-
[Ipunnumer  370poBOTO  00Opa3a | TeHETUYECKOTO
KU3HHU, JMAarHOCTUKH, | KOHCYJbTUPOBAHUS. BBISBIATE U
poUITAKTUKHI u JICYCHUS | CPAaBHUBATh MEXTY coboii
TEeHEeTHUYECKUX OO0JIe3HEH. JOMHUHAHTHbIE W  pELECCHBHbBIC
Menuko-reHeTuuecKoe MPU3HAKU YEJIOBEKa.
KOHCYJbTUPOBAHUE. 3nauenue | CocTaBisIiTh U AHAIM3UPOBATH
MEIUIITHCKOM TeHETUKU B | POJIOCIIOBHBIE YETIOBEKA
OPEeIOTBPAICHUH U JICYCHUU
TE€HETHYECKUX 3a00JieBaHU
YeloBeKa.
JdemoHncTpauum:
Tabnuywl u cxemst: «HacnegoBanue
pesyc-hakTopay,
«["eHeTuka rpymnm KpoBu».
JlaGopaTopHble U MpaKkTHYeCKHE
padoThI:
Ilpaxmuueckas paboma Ne 2.
«CocraBneHue u aHaIu3
POJIOCIOBHBIX YEJIOBEKA
Tema 7. Cesaexknusi oprann3moB. OcHOBbI OuoTexHoI0rNH (3 4)
29. Cenexknmnsa kak | Cenekius Kak Hayka W Tporiecc. | PackpeiBaTh cojeprKaHue
Hayka u npouecc (1 | 3apoxaenue CEJIeKIUU U | TSPMUHOB U TIOHATHHA: CEJIEKIUs,
q) JIOMECTUKALIMS. YUeHue CopT, nopoJa, ITaMM,
H. 1. BaBunosa o neHrpax JIOMeCTUKAaLus, 1580071
MIPOUCXOXKICHUSI W MHOTrooOpasus | oJoMalTHUBaHUE, LIEHTPBI

KYJIbTYPHBIX PACTEHUH.

LlenTpsl IIPOUCXOXKACHUS
JOMAIIHUX KUBOTHBIX. CopT,
IOpoJa, LITAMM.

JdeMoHcTpanum:

llopmpemur: H. 1. BaBunos.

MHOT000pa3usi M MPOUCXOKICHUS
KYJBTYPHBIX PACTEHHUH U
KUBOTHBIX, rudpuau3anms,
UCKYCCTBEHHBIN 0TOOD.

HaspiBaTh M CpaBHHUBAaTh OCHOBHBIE
ATalbl Pa3BUTHS CEJEKLIUN.
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Tabnuywbl u cxemvl: KapTa

«IleHTphI MHOT000pa3us U
MIPOUCXOKACHUS KYJIbTYPHBIX
pacrenui», «llopoasl momamHuUX
XKUBOTHBIX», «CopTa KyJIbTYpHBIX

W3narate yuenue H. . Basunosa
0 LEHTpax IIPOUCXOKACHUS
KYJIbTYPHBIX PacTeHMi; pa3inyarh
LIEHTPbI Ha KapTe MHpA, CBSA3bIBATh
UX MECTOINOJIOXKEHHE C oOdYaraMmu

pacTeHu». BO3HUKHOBEHUSA JPEBHENIINX
ObopyoosaHnue: MyISKU TIIOJI0B U | nuBmwim3anui. CpaBHHBATh copTa
KOPHEIUIOJIOB ~ JUKUX (OPM U | KYIbTYPHBIX PACTCHHUU, IOPOIBI
KYJIbTYPHBIX COPTOB PACTEHUM; | TOMAITHUX KUBOTHBIX U UX IUKHX
repbapuit IIPEJIKOB. OuenuBaTh poiib
«CenbCKOX0351iCTBEHHBIC CeJIeKIIUU B 00eCTieYeHU
pacTeHus» IIPOJIOBOJILCTBEHHON 0€30MacHOCTH
YeJIOBEYECTBA
30. Meroabi u | CoBpeMEHHBIE METOJbI CENeKIHH. | PackpeiBaTh coJiep)KaHue
AOCTHIKEHHU MaccoBblii M HMHIMBHUIYAJIbHBIA | TEPMUHOB W ITOHSATHNA:
ceJIeKIUU OTOOpBI B CEJIEKIIMM PACTEHUH WU | UCKYCCTBEHHBIH OTOOp, MacCOBBIN
pacTeHui U | kuBOTHBIX. OIleHKa »JKCTepbepa. | 0TOOp, WHIUBUAYAJIbHBIN OTOOD,
JKHBOTHBIX BIu3KopoICTBEHHOE CKpelMBaHUE | SIKCTEPHED, OJIM3KOPOICTBEHHOE
(14) — uHOpuauHT. Yucras muHUS. CKpElIHBaHWE, 4YHCTasg  JIMHUS,
CkpemrBaHue YUCTHIX JIMHAN. reTepo3uc, HEPOACTBEHHOE
I'ereposuc, unu rubpuaHas CKpELIMBAHNE, NCKYCCTBEHHBIN
cuia. HeponacTBenHoe | MmyrareHes, HOJUIIONIBI.
cKkpenuBanne —  ayrOpuaunr. | CpaBHUBATH dbopMbI
Otnanénnas rubpuau3anus u eé HMCKYCCTBEHHOTO 0TOOpa
YCHEXH. HckyccTBeHHBIN | (MACCOBOTO M HMHIWBUYaIbHOTO),
MYyTareHes u MOJIyYEHHE | BUJIBI rudpuAn3aIuu
OJINIUIOUIOB. Joctmwxkenns | (OIU3KOPOACTBEHHOM u
CEJIEKIIMM PACTeHM, )KUBOTHBIX U | OTAAJIEHHOMN), CIOCOOBI MOJyYEHUS
MHUKPOOPraHU3MOB. MOJIMIIOUOB.
JdemoHncTpaumnu: [IpuBOaUTH NpUMEpPHI TOCTUKEHUN
Ilopmpemor: . B. MuuypuH, CEJICKI[UY PACTCHUH U KUBOTHBIX
I'. . Kapnieuenko, M. @. VBaHoB.
Tabnuyvr u cxemor: «OtoanéHHas
TUOpUI3AITUS, «PaboTsl
aKaJgeMHuKa M. ]. HMBaHoBay,
«ITonumnonaus».
Obopyoosanue: MyIskKH IUIOJ0B U
KOPHEIUIOJOB  JUKUX GopM H
KYJIbTYPHBIX COPTOB PACTEHUIA.
JlaGopaTopHbIe U NMpaKTHYeCKHE
padoThI:
Oxekypcus «OCHOBHBIE METOJIBI U
JOCTH>KEHUS CEJIEKIUU
pacTeHul U )KMBOTHBIX» (Ha
CEJIEKLIMOHHYIO CTaHIHIO,
TJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBINA Y4ACTOK UITU
B TEIUIMYHOE XO35IICTBO)
31. buoTtexHonorus kak orpacib PackpbiBathb cojiepKaHue
buorexHoJiorus IIPOU3BOJCTBA. I'ennas | TepMuUHOB 51 MOHATHM:
KaK 0Tpacib | MH)KEHepusi.  DTambl  CO3AaHUs | OMOTEXHOJIOTHs, KJIETOYHAs
npousBoacTsa (1 1) | pekOMOMHAHTHON JIHK U | MH)KCHEpUsl, T'€HHAas WHXKCHEPHs,
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TPAHCTEHHBIX
Kiterounas WHXCHEPHUSL.
Kiterounsie KYJIbTYPBL.
MUuKpOKIOHaIbHOE Pa3MHOXKEHHE
pacTeHuN. KitonupoBanue
BBICOKOITPOIYKTHBHBIX
CENbCKOXO35MCTBEHHBIX
OpraHu3MOB. OJKOJIOTHYECKUE U
sTHyeckue mnpodmemer. MO —
TeHETUYECKH MOAU(DUIIPOBAHHBIC
OpraHU3MBl.
JdemoHcTpaumnu:
Tabnuyber u cxemsi:
OMOTEXHOJIOTUI, «Kierounnie
KyIbTYpbl U KJIOHHUPOBaHUE,
«KoHCTpynpoBanue u  IEpeHOC
T€HOB, XpPOMOCOM»

OpraHHU3MOB.

«OO0OBEKTHI

KJIOHUPOBAHUE, TPAHCTEHHbIE
oprauu3Mel, I'MO (reneruuecku
MOM(UIMPOBAHHBIC OPTaHU3MBI).
XapaxkTepu3oBaTb OMOTEXHOJIOTHIO

KaK oTpacib POM3BO/ICTBA,
OCHOBHBIE IOCTHKEHUSA
OHUOTEXHOJIOTUHA B oOnactu

MIPOMBIIIEHHOCTH, CEIBCKOTO
XO3STMCTBA U MEIUITNHEI
[lepeuncnar M XapakTepu3OBaTh
OCHOBHBIE METOABLI M JOCTHKCHHS
OMOMH)KEHEPUHU.

OOcyXnaTh  DKOJOTHYECKHE U
STUYECKHUE aCMEKThl HEKOTOPBIX
HUCCIIEIOBAHNUI B oOnactu
OMOTEeXHOJNOTHH  (KJIIOHUPOBAHMS,
HMCKYCCTBEHHOTO OTUIOJOTBOPEHUS,
HaIpaBJIEHHOTO W3MEHEHUsI TeHOMa
n CO3JaHus TPAHCTECHHBIX
OpraHN3MOB)

11 KIIACC

1 4 B HEenento, Bcero 34 4, U3 HUX 2 4 — Pe3E€pPBHOE BpEMSI

Tembl ypokoB

Hu KOJIN4Y€¢CTBO

4acoB

OcHoBHOE coep:KaHue

IlnanupyemMbie BUIBI Y4eOHOM
AeATeJHLHOCTH 00y4aloIuXCs

Tema 1. IBosrounonHas ouosaorus (9 )

1. DJBoonus
MeTO/IbI
usyuenus (1 u)

u
eé

[Tpeanoceinku BO3HUKHOBEHUS
9BOJIFOLIMOHHON TEOPHH.
OBOJIOLIMOHHAS TEOPUs U €€

MecTo B Ouojioruu. Bnusuue
9BOJIFOLIMOHHON TEOpUU Ha
pa3BUTHE OMOJIOTUHU U APYTHX
HayK.

CBuaeTenbCTBA HBOIIOLUH.
[Taneonronornyeckue:
NIOCJIEZI0BATEIBHOCTD TOSIBICHUS
BHJIOB B MMAJIEOHTOJIOTHYECKOM
JETONMCH, TepexXoaHble (POPMBI.
buoreorpaduueckue:

CXOJICTBO U paznuuue GayH u
(J10p MaTEpUKOB U OCTPOBOB.
OMOpPHOIOTMYECKUE: CXOICTBA

U pa3auuusi SMOPHUOHOB PAa3HBIX
BUJIOB I03BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE:
TOMOJIOTHYHBIE, aHaJIOTUYHbIE,

pyAMMEHTapHbIE

PackpriBath
TEPMUHOB U TIOHSTHIA:
IBOJIIOIUS, TEPEXOIHBIC (OPMBI,
(GUIOTEHETHYECKHE PSIIIbI, BUJIbI-
DHJIEMHUKH, BHJIbI-PEITUKTHI, 3aKOH
3apOIBIIIEBOTO CXOJICTBA,
OMOTEHETHYCCKHI 3aKOH,
TOMOJIOTHYHBIC ¥ aHAJIOTUYHBIC
OpraHbl, PyIUMECHTAPHbBIC OpPTraHbI,
aTaBHU3MBl.

[lepeyncnsITb OCHOBHBIE JTaIlbl
Pa3BHUTHS SBOJIOIIMOHHON TEOPHH.
XapakTepu30BaTh CBUACTEIHCTBA
IBOJIIOLIMU: TAJICOHTOJIOT HUECKHE,
ouoreorpaduyeckue,
IMOPHUOJIOTUYECKHE,
CPaBHHTEJIEHO-aHATOMHYECKHE,
MOJIEKYJISIPHO-OMOXUMHYECKUE.
[TpuBOUTE IPUMEPBHI TIEPEXOIHBIX
bopm OpTraHU3MOB,
(HUIOTEeHETHYECKUX PSJIOB.

COZCPIKAHUE
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Opransel, ataBU3Mbl MOJEKYISpHO-
OMOXUMHUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0O0JIMYECKUX MyTei
y BCEX KHUBBIX OPraHU3MOB.
JdemoHncTpauum:

Ilopmpemwr: K. Jlunnen, XK. b.
Jlamapk, Y. [MHapsun, B.O.
KoBanesckuit, K.M. bap, O.
I'ekxens, @. Mrouiep.

Tabnuywl u cxemol: «Pa3BuTne
OpraHMYecKOro Mupa Ha 3emie»,
penbedHble TaOMUIBI «3apOIbIIIN
TIO3BOHOYHBIX KUBOTHBIX),
«ApPXEONTEPUKCY.

Obopyoosanue:
Oouoreorpaduueckas Kaprta MHpa;
KosuteKusi «DopMBI COXPaHHOCTH
MCKOTIaeMBIX YKUBOTHBIX "
pacTeHuil»; BIa)KHbIE TIperapaThl
«Pa3BuTHE HACEKOMOTOY,
«Pa3BuTHE JISTYIIKN

[TpuBoUTH bopMyIupOBKH
3aKOHOB  OMOT€HETUYECKOIO0 U
3apOJIBIIIEBOTO CXO/ICTBA

2. HUctopus
pa3BUTHA
npeacTaBjeHuii 00
3Bosronuu (1 4)

OBOJIOIMOHHAS Teopust 4.
Hapsuna. [Ipeanoceuiku

BO3HHUKHOBEHUS JapBUHU3MA.
JIBukymue  Cuiabl  ABOJIIOLUHU
BUI0B 1o JlapBuHY (M30BITOUHOE
pa3MHOKEHHE npu
OTPaHUYEHHOCTH pecypcos,
HeomnpeenéHHas  U3MEHYUBOCTb,
6opbba 3a CYIIIECTBOBAHUE,

€CTECTBEHHBINH OTOOD).
CuHTeTn4eckasi TeOpHs dBOJIOLUU
(CTD) u €€ OCHOBHBIC ITOJIOKECHHUS.
JeMoHcTpanum:

Ilopmpemeor: K. JIunne,

K. b. Jlamapk, Y. JlapBuH.
Tabnuysr u cxemsr: «llomynsuum,

«Kapra-cxema Mapupyra
nyremectsus Y. HapBuHay,
«Dopmbl 60pbOBI 3a

cyllecTBoBaHue», «EcTecTBeHHBIN
otbop», «MHoroobpasue CcopToB
pacTeHun», «MHoroobpa3zue
HIOPOJ1 ’KUBOTHBIX»

PackpeiBath
TEPMUHOB Y MOHSTHIA:
CHUCTEMAaTHKa, €CTECTBEHHBIM W
HCKYCCTBEHHBIN OTOOP.
XapakTepru3oBaTh OCHOBHBIE
ABOJIIOLIMOHHBIE HJIEW, KOHLEMINN
Y TEOPUH; CPABHUBATh B3IJISbI

Ha BujA W 3Boironuio K. JInaHes,
XK.b. Jlamapka, Y. [apBuna.
OnenuBarhk BKIan JluHHes B
pa3BuTHE CHUCTEMAaTUKHU u
OOBSICHATh TPUHIMIBI OMHAPHOU
HOMEHKJIaTyphI.

XapakTtepu3oBaTh COJIEpKAHUE U
3HA4YCHHE 3BOJIIOLIMOHHOM
koHuenuuu K. b. Jlamapka.
OueHMBaTh €CTECTBEHHO-HAYYHbIE
u COIIMAIbHO-3KOHOMHUYECKHE
MPEANOCHUIKA BOBHUKHOBEHUS
9BOJIIOLIMOHHON TEOPUU 4.
HapBuHa. PackpeiBathb
COJZlepKaHue JBOJIFOLIMOHHOM
teopun Y. JlapBHHA; CpaBHUBATH
HEOIIPENCIEHHYIO u
OIPEAEIEHHYIO U3MEHYHUBOCTb,
€CTECTBEHHBII U MCKYCCTBEHHBIN

COJIep)KaHue

oTbop, ¢dopMbl  OOpHOBI  3a
CYILIECTBOBaHHE.
OnwuceIBaTh MOJIOXKCHUS

CHUHTETUYECKOM TCOPHHU 3BOJIIOIUHA
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(CTD) u oOBsCHATH €€ 3HAYCHHUE
JUIs1 OMOJIOTHH

3. Bua: kpurepum u
CTPYKTYpa.
Honyasius

KaK JJleMeHTapHas
eIMHULA BHJIA

(2 9)

MuxkposBontonus.

[Momynsmus Kak e€JUHMLA BHIA U
9BOJTIOLIUH.

JdemoHcTpanum:

Tabnuyer u cxemor: «llomymsiumy,
«MyTanoHHasT ~ U3MEHYUBOCTBY.
ObopyodosaHue: MUKPOCKOIIL,
MHUKpOmpernapar «Jlpo3odumnar»
(HOpM™Ma, MyTanuu GOpMbI KpPbLIHEB

M OKpacKu  Tela), MOJEeIb-
AIIIMKALNS «IIepekpéct
XPOMOCOM.
JlaGopaTopHble 1 MpaKTHYeCKHe
padoThI:

Jlabopamopnas paboma Ne 1.
«CpaBHEHHE BUJIOB 10
MOP(}OJIOTHIECKOMY KPUTEPHIO)

PackpeiBath
TEPMUHOB U IIOHATUN:
MHKDPODIBOJIIOLHS, BHJI, KPUTEPUH
BH/IA, apeaz, MO YA,
reHoOH], MyTaluy, KOMOUHAIINN
I'€HOB.

co/Iep)KaHue

XapakTeprus3oBaTh BU/]I KakK
OCHOBHYIO CUCTEMATUUYECKYIO
eIMHULLY U LEJIOCTHYIO
OHMOJIOTHYECKYIO CUCTEMY.
Brinensts KpUTEepUn BUJA
(Mopdosornyeckuii,
($U3HOTIOTNUECKUH,
OMOXUMHYECKUH, TCHETHUYCCKUM,

AKOJIOTMUECKUH, TeorpadudecKuii)
U TPUMEHATh KPUTEPUH NS
OTNHMCaHUs KOHKPETHBIX BUJIOB.

XapakTepu3oBaTh MOMYISIHNIO KaK
CTPYKTYpHYIO €IMHMIY BHJA U

SBOJIIOLUH. OnuceiBaTh
MOMYJISILIUIO o OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa
4. IBmekymue cuibl | JIBuokymue cuibl (hakTopsl) PackpeiBath coJIepKaHue
(3;1eMeHTapHbIE 9BOJIIOIIMH BUJIOB B IIPUPO/IE. TEPMHUHOB U TIOHATHH:
dakropnl) MyTanoHHsIi pouecc u KOMOWHATHBHAsT  W3MEHYHMBOCTb,

3Bosonuu (1 4)

KOMOMHATUBHAsT ~ U3MEHYHBOCTb.
[TonynsAiMOHHBIE BOJHBI U Jpeid
reHoB. M30ms1us 1 MUTpanus.
JdemoHncTpanum:

Tabauyvt u cxemol: «JIBmxymme
CHJIBI 3BOJIIOLIUN

MyTalli{, MyTallUOHHBIN Tpolecc,
MNOMYJISIIUOHHBIE  BOJHBI, Jpend
TeHOB, U30JIALIMSL, MUTPALIUH.

XapakTepu3oBaTh 3JIEMEHTapHbIE

bakTopbI HBOJIIOLINHU:
MYyTalMOHHBIN porecc,
KOMOMHATHBHAasT ~ U3MEHUYUBOCTb,
MNOMYJISILIUOHHBIE  BOJHBI, Jpend

I'€HOB, U30JIALIUS, MUTPALIHSL
YcraHaBiIMBaTh NPUYUHHO-
CIIC/ICTBEHHBIE  CBSI3U  MEXKAY
MEXaHU3MOM W pe3ylbTaToM
neicTBus JBYDKYLITHX cHII
(31eMeHTapHBIX (PAKTOPOB)
HBOJIIOLIIH

5. EcrecTBeHHBIH
oTO0p M ero GpopMsbI

(19)

EcrecTBeHHbIi oT6op —
HAaIpaBJISIOIIUHA ¢axrop
9BOJIOIMU. POPMBI €CTECTBEHHOTO
otbopa.

JdeMoHcTpanuu:

Tabnuyw u cxemul:

«EctectBennslit ot60p», «bopnda
3a CyIIECTBOBAHHE»

PackpriBathb coJiepyKaHue
TEPMHUHOB " MIOHSITHMN:
€CTEeCTBEHHbII 0TOOp, Oopnrba 3a
CyLIECTBOBaHHUE. OnwuceiBath
MEXaHNU3M JEeNCTBUSA
€CTECTBEHHOTO ot6opa.
XapakTepu3oBarb bopmbI
€CTECTBEHHOTO otbopa
(IBUXKYIIMH, CTaOMIM3UPYIOIIHA,

JU3PYNTUBHBIN) U CPAaBHUBATH UX
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MexXay coboil. XapakTepu3oBaTh
00pbr0y 3a CyIIECTBOBAHUE U

CpaBHUBATh ed BHU/IBI
(MexBHIOBaS, BHYTPUBHUIOBAs,
Ooppba Cc  HeOJaronpusATHHIMU
(dakTOpaMu BHEUIHEN cpeibl)
6. PesyanTarsl | [Ipucnocobnennocts opranu3moB | PackpbiBaTh coJiepKaHue
IBOJIIOIUH: KaK pe3yibTar HBOJIIOIIUH. | TEPMUHOB U TIOHSATHIA:
npucnocodeHHocTsh | [Ilpumepsr  mpucnocoOneHuit  y | MpUCIOCOOIEHHOCTS,
OpraHu3MoB U opranu3MoB.  ApoMop(}03bl U | HOKPOBHUTEIHCTBEHHAS U
BH/1000pa3oBaHue uanoananTanui. Buy npeaocTeperaoast OKpacka,
(1 9) u BuAooOpazoBanue. Kpurepuu | MacKupoBKa, BUI000pa30BaHHUE.

Buja. OCHOBHBIE (POPMBI

OnuceiBaTh MEXaHN3M

BUJI000pa30BaHuUsA: BO3HHUKHOBEHHUS MPHUCIIOCOOICHUN
reorpaduueckoe, 3K0JI0rHuecKoe. | y OpraHu3MOB.
JdeMoHcTpanuu: BbIsBIsATE 1O M300paxkeHUsIM, Ha
Tabnuywi u cxembl. | AKUBBIX " (UKCHPOBaHHBIX
«IIpucnoco6ieHHOCTh npernaparax MIPUMEPBI
opranu3moBy, «['eorpaduyeckoe | MPUCIOCOOIEHHOCTH pPACTCHUN W
BUJI000pa30BaHuE, KUBOTHBIX K YCIOBHSIM CPEIbI
«DKOJIOTHYECKOE oOuTaHwus, JIOKa3bIBaTh
BUJI000pa30BaHuE. OTHOCHUTEIIbHYIO
Obopyoosanue: KOJIEKIH 11eJeco00pa3HOCTh
«ITpumepsnt 3aIIUTHBIX | TPUCTIOCOOICHUH.
MPUCTIOCOOTICHUN Y )KUBOTHBIX); XapakTepu3oBaTb ~ CIOCOOBI U
KOJUIEKIUSI HACEKOMBIX C MEXaHU3MBbI BUJ000pa30BaHUs;
pa3IMYHBIMU  THUIIAMM  OKPACKH; | OMUCHIBATh u CpPaBHUBATH
Ha0Op IJIO/IOB U CEMSIH. OCHOBHBIC dbopmbl
JlaGopaTopHble U MPaKTUYeCKHE | DKOJIOTMYECKOTO u
padoThI: reorpaduyeckoro
Jlabopamopnas paboma Ne 2. BH1000pa3oBaHUs
«Ormnucanue MPHUCIOCOOICHHOCTH
opraHusma 1 €€ OTHOCH-
TEJBHOTO XapaKTepa»
7. HanmpaBJjenuss u | MakposBoJronus. ®opwmsel | PackpeiBath COJIEpKAHUE
nyTH 3BOJIIOLIMH: ¢dunernyeckas, | TEPMUHOB U MOHSATHUI:
MAaKPO3BOJTIOIUH JUBEpreHTHas, KOHBEPre€HTHAas1, | MaKpO3BOJIIOLIUS, ¢dunorenes,
(24) rapajuiesibHasl. HeoOpatumocTs | GHoI0TH4ecKuii Mporpecc u
sBomounu. [IpoucxoxzaeHnue ot | perpecc, apomopho3s,
HECMEUUATM3UPOBAHHBIX MPEJKOB. | UAMOAAANTAIINS, oOmras
[Iporpeccupyronias JlereHepanus, aJanTUBHAA
crienuanu3arusi. AnanTuBHas | paadanusl. XapakTepus3oBaTh
paauanus. dbopMbl  dBBONIONIMH.  BBISBIATH
JdemoHcTpanun: apoMopdo3bl U UIUOATANTAIINH Y
Ilopmpemui: A. H. CeBepnoB. pacTeHUN U KUBOTHBIX.
Tabruyw u cxemvl. | CpaBHHUBAThH OMOIOTHYECKUN
«Apomopho3bl», nporpecc M OMOJOTMYECKHA
«Manoananrauumny, «Ob6mas | perpecc, apomopdo3,
JIETeHEePALIHSI. U0 TALNIO U o0I11yto
Obopyodosanue: MOJIETIb | JIeTeHepaIuIo.
«OCHOBHBIE HarpaBjieHus | BeISBIASATE B3aUMOCBSI3U  MEXKIY
IBOJTIOIHIY; 00BEMHAS MOJIEITb NyTsIMU u HaIpaBJICHUSIMHU
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((CTpOGHI/Ie TOJIOBHOT'O MO3ra
ITO3BOHOYHBIX))

JBOJIIOLIMM Y
JKUBOTHBIX

pacteHud  u

Tema 2. Bo3HnkHOBeHMe ¥ pa3BUTHE KU3HHU Ha 3emJie (9 4)

8. HUcropus :xku3uu | JlOHay4HbIE IPEACTABICHUS O PackpriBathb coJiepyKaHue
Ha 3eMJie M MeTO/bl | 3apOoXxJaeHUH xu3Hu. Hayuneie TEPMHUHOB U MOHSATHI:
eé U3y4YeHUsl. | TUIIOTE3bl BOZHUKHOBEHUS KpealuoHu3M, abuorenes,
I'mnore3nbl KU3HU Ha 3emiie: abuoreHes u BUTAJIN3M, MAHCHEPMHUs], OMOIO33,
NPOMCXOKIEHUS naHcrepMus. XuMuuecKast KOallepBaTHI, MPOOHOHTHI,
skH3HU Ha 3emute (2 | BotONMS. AOMOTCHHBIM CHHTE3 | CHMOUOTEHES.
q) OPraHNMYEeCKUX BEILECTB U3 XapakTepus3oBaThb METOIbI
HEOPraHUYECKUX. U3y4EHUs HUCTOPUYECKOTO
DKCIepUMEHTAILHOE MPOLLIOTO 3eMJIN.
MOATBEPKICHUE xumudeckor | [lepeyncrisath OCHOBHBIE ATarbl
SBOJIOIIMKA. HavanpHble JTambl | XUMAYECKOH ©  OHOJIOTMYECKOH
OuoI0rNuecKon SBOJIIOLMU. | SBOJIOLHH.
I'mnotesa PHK-mupa. | U3narate coxep:kaHue TUIOTE3 U
dopmupoBaHHE MeMOpaHHBIX | TEOPUH BO3HUKHOBEHHS KU3HHU Ha
CTPYKTYp M  BO3HUKHOBEHHE | 3emiie (KpealnoHu3Ma,
NpOTOKJIETKU. IlepBble KIETKH U | CaMONPOU3BOJIBHOIO 3apOKICHUS
ux oapomouus. DopmupoBaHue | (CHOHTAHHOTO), MTaHCIIEPMUH,
OCHOBHBIX TpyIII #uBbIX | runore3sl PHK-Mupa).
OPraHU3MOB. OmnuceiBath  3kcniepuMeHThl  C.
JdemoHncTpanum: Mumiepa u  I. Opum 1no
Tlopmpemuor: ®. Penu, JI. Tlactep, | momydeHuto OpPraHuYEeCKHUX
C. Muwmep, A. W. Onapun, I'. | BemecTB U3  HEOPraHUYECKUX
Opn. myTéM aOMOTEHHOTO CUHTE3a
Tabruywl u cxembl.
«Bo3HHMKHOBEHHE Conneunou
CUCTEMBI», «Pa3Butne
OpPraHu4yecKoro MHpay,
«PactutenbHas KIIETKA,
«KuBoTHas KJIETKa»,
«IIpokaproTrnueckas KIeTKa
9. OcHoBHbIe 3Tanbl | Pa3Butue xu3Hu Ha 3emiue 1o | PackpeiBath coJiepKaHue

IBOJIIOUH
OPraHu4ecKoro
Mupa Ha 3emue,
pa3BuTHE KM3HH 110
IpaM M nepuoaam
(2 9)

spam u nepuodam. Karapxeil.
Apxelickas ¥ NPOTEpPoO30HCKas
apel. [laneo3oiickass spa u e€
TIEPUOIBI: KeMOPHUHCKHA,
OPIOBHUKCKHI, CUJIypUNCKHUH,
JIEBOHCKHMM,  KAMEHHOYTIOJIbHBIN,
nepMckuii. Me3o3olickas spa u eé
NIEPUOBL: TPUACOBBIN, IOPCKUH,
MenoBoil. KaitHo3oiickas spa u eé
MIEPUOIBI: 1aJICOT€HOBBIH,
HEOI'€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTHUKa KIMMaTa U
re0JIOTUYECKUX IIPOLIECCOB.
OCHOBHBIE ATaIbl 3BOIIOLUN
PaCTUTENBHOTO U ) KUBOTHOTO
Mupa. ApoMopdo3bl y pacTeHUu u
)KUBOTHBIX. [losiBIEHUE, pacuBeT U
BBIMUPaHUE rpynn JKHUBBIX

TEPMUHOB Y MOHSTHIA:

J0H, 3pa, MEpPHOJ], apoMOpPQO3bI,
UIHOaJAIITAIlUH.

3HaTh MMOCIIEA0BATEILHOCTh YOHOB:
KaTapxe, apxei, MnpoTepo30i,
banepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, Malle030MCKasl,
ME30301CcKas, KalfHO30MCKasi;
NIEPUOJIOB: KeMOpHICKHIA,
OPAOBUKCKHUM, CUJIypUNCKHUH,
JIEBOHCKHMM, KaMEHHO-YIOJIbHBIM,
MIEPMCKHUIA, TPUACOBBIN, FOPCKHH,
MEJIOBOH, MMaJeOTeHOBLIN "
HEOr'E€HOBBIN, AaHTPOIIOT€HOBBIM.
Xapaktepu3oBaTh OCHOBHEIE
COOBITHS B pa3BUTUHU
OPraHMYeCcKOro MHpa IO 3paM U
[epuoiaM Ie0JIOTHYECKOU
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OpraHu3MOB.

JdeMoHcTpanuu:

Tabnuyer u cxemwi: «Pa3zBurue
OpPraHUYECKOIro MUPA»,
rE€0XPOHOJIOTUYECKast TabIuIa;
KoJuIeKIus «POopMbl COXPAaHHOCTU
MCKOIIaEMBbIX KUBOTHBIX "
pacTeHun».

JlaGopaTopHble U NpaKkTHYeCKHUe
padoThI:

Ilpakmuueckas paboma Ne 1.
«M3yueHne uckomaemMbIx

OCTaTKOB PACTEHHWH M KUBOTHBIX B
KOJIICKITHSIX).

IKcKypcus «IBOIONUS
OpraHUYecKOro MUpa Ha 3eMJie»

(B eCTeCTBEHHO-HAYUHbIN WK
KpaeBeueCcKHuil My3eil)

WCTOPHUH; 3TAIbI PA3BUTHUS PACTH-
TEJIBHOT'O Y )KUBOTHOT'O MUPA.
Beigenste 1i1aBHBIE apoMOpPQO3BI
Y paCTEHUN U JKUBOTHBIX.

CpaBHuBatTh MEXIy co0oit
IIPEACTaBUTENEH

CHCTEMaTHYECKUX rpymni
OPraHW3MOB, BBISBIATH  YEPTHI
YCIIOKHEHHSI "

IPUCIIOCOOJIEHHOCTH K YCIIOBUSAM
KU3HU

10. CoBpemennasi | Cuctema OpraHm4eckoro Mupa kak | PackpeiBate coiepKaHue
cucrema OoTpaxeHue 3BOJIIOIUH. OCHOBHBIE | TEPMUHOB M MOHSATUI:
OPraHNYecKoro CHUCTEMAaTUYECKHE TPYIIIBI | CHCTEMAaTHKa, WCKYCCTBEHHAs W
mupa (1 v) OPraHU3MOB. €CTECTBCHHAS KJaccuduranus,
JdemMoHcTpanun: OuHapHas HOMEHKJIaTypa,
Tabauysr u cxemovr: «CoBpeMeHHasl | MPUHIUI HEPAPXUIHOCTH.
CHUCTEMAa OPraHUYECKOTO MUPa» XapakTepus3oBaTh  COBPEMEHHYIO
CHUCTEMY OPraHU4YEeCKOTO MUpa
11. IBoJIIONUs | DBOJIIOLNSA yenoBeka. | PackpeiBath coiepKaHue
YyeJl0BeKa AHTpOTOJIOTHS Kak HayKa. | TepPMHUHOB U TTOHSATHIA:
(aHTpoOMmoOreHes) PazBurue MpeACTaBICHUI O | aHTPOIIOJIOT U, AHTPOIIOTEHE3,
(14) MIPOUCXOXKACHUN YEeJIOBEKA. | YEIIOBEK pa3yMHBbII (Homo
Meronpl U3yUYeHUS | sapiens), IPSIMOXOXKICHHUE, BTOpas
anTponoreHeza.  (CxoactBa W | CUTHajJbHas cucrema.
pas3inuus 4enoBeKa W KMBOTHBIX. | Ilepeuncnsate 3a/1a4u
Cucrematnueckoe MOJIOKEHUE | AaHTPOTIOJIOT UM, ITAIIbI
YyeJoBeKa. CTaHOBJICHUS u pa3BUTHS
JdemMoHcTpanum: MIPEACTABICHUH O

Topmpemur: Y. JlapBuH.

Tabnuyer u cxemvr: «CpaBHEHUE
AHATOMMYECKMX 4YepT CTPOCHUs
4yeJloBeKa M 4elOoBEKOOOPa3HbBIX
00€3bsIH».

Obopyooeanue: CIeTKU WIH
n300pa’keHHs] KAMEHHBIX

OpyIMii MEepBOOBITHOIO YeIOBEKa:
KaMHHU-4YOIIepbl, pyouia, ckpedia

IIPOUCXOXKACHUN YEIIOBEKA.
W3naratb OCHOBHBIE IOJIOKEHHUS
teopun Y. JlapBuHA, KPUTHUUYECKHU
OLICHUBATh HEHAYYHYIO
UHPOPMALIMIO O TPOUCXOXKICHUU
YEJI0BEKa.

3HaThb CHUCTEMATUYECKOE
noyoxkenne Buaa Homo sapiens,
HNepeunuciIsiTh  ero  MopQosoro-
AHATOMUYECKUE NPU3HAKU PA3HOIO
ypOBHS (THI, KJIacc, OTPSI U JIp.).
YcraHaBIMBaTh 4EPTHI CXOACTBA U
pa3Inyuil 4eJIOBEKa U JKUBOTHBIX.
OOBACHATH M OLIEHUBATh 3HAUCHHE
HAay4YHBIX 3HaHUU o
IIPOUCXOXKACHUM  4YEIOBEKa s
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NOHMMAaHMsI MecTa U pOJH
4eJI0BEKa B IPUPOJIE
12. JBuxymme | J[Broxymue cuisl (hakTopbl) PackpeiBath coJiepKaHue
cuwiabl  (¢gakropsl) | anTponoreHesa. HaciieaCTBEHHAs! | TEPMUHOB U IIOHIATHM:
anTpomnorene3a (1 4) | ©I3BMEHYMBOCTh U  E€CTECTBEHHBIHN | (PaKTOPbI aHTPOIIOIeHEe3a,
orbop. OOmiecTBeHHBIH  00pa3 | TPYNIOBOE COTPYAHUYECTBO, PEUb,
KU3HM, U3rOTOBJIICHWE OpYyIuH | opyauiiHas JeSITENIbHOCTb,
TpYZAa, MBIIJIEHUE, pEYb. noJmMopdusm.
JdemoHncTpauum: XapakTeprus3oBaTh JBIKYLIUE

Tabnuywr u cxemor: «CpaBHEHHE
AQHATOMHYECKMX YepT CTPOCHUS
YeJlOBeKa M  YeJI0BEKOOOpa3HbIX
00e3psH», «OCHOBHBIE  MecTa
MAJICOHTOJIOTUIECKUX HaX0JIOK
IIPEIIKOB COBPEMEHHOTO
YEJIOBEKay.

ObopyoosaHue: MyISKA
«IIpoucxoxaenue qeJIoBEKa
(TTaIeOHTOIOTHUECKIE HAXOIKH))

cuiibl ((akTOpbl) AHTPOIOTEHE3a:
OHOJIOTHYCSCKIE B COIHANTbHEIE,
CpaBHHUBATh UX MEXIy COO0M

13. OcHoBHble | OCHOBHBIE CTA/IUN U BETBU PackpeiBath coJiepKaHue
CTAAMU  3BOJIOIUM | DBOJIOLUN YeJioBeKa: | TEPMUHOB U MOHSITHIA:
YeJi0BeKa aBCTPAJIONUTEKH, YenoBek | aBCTPAIONHUTEK, YETOBEK YMEJIbIH,
(14) ymenbli, YenoBek NpsAMOXOIAIIniT, | YEI0BEK NPAMOXOJSIINM,
YenoBek HeaHIEPTATbCKUH, HEeaHiepTajiell, KpOMaHbOHEII,
YenoBek pa3yMHBIN COBPEMEHHOTO | HEOJUTHYECKAs PEBOJTIOHA,
tuna. Haxongkum — WcKomaeMbIX | MepBOOBITHOE UCKYCCTBO.
OCTaHKOB, BpEMsl CYyILIECTBOBAaHMS, | XapakTepu3oBaTb W CPaBHUBATH
005acTh pacmpocTpaHeHus, 00bEM | MEXKIy COO0ON OCHOBHBIE CTaJUU
TOJIOBHOT'O MO3ra, 00pa3 *KH13HHU, 3BOJIIOLUH YeJ0BeKa:
opyaus. XPOHOJIOTUYECKUNA BO3paCT, apeai
JdemMoHcTpanun: pacnpocTpaHeHus, 00BEM
Tabnuywr u cxemsi: «OCHOBHBIE | TOJIOBHOTO MO3ra, 00pa3 >KU3HHU U
MecTa NAJICOHTOJIOTUYECKUX | OPYAMS Tpyda
HaxO0JIOK MPEIKOB COBPEMEHHOTO
yelnoBeKay, «JlpeBHeime 1roamny,
«JlpeBHue moan», «IlepBrie
COBPEMEHHBIE JIFO/IN».
Obopyoosanue: MyIsKH
«IIpoucxoxieHre YeI0BEeKay
(GrocThI aBCTPAJIOTIUTEKA,
NUTEKAHTPOIa, HEAHAEePTaJIbLIa,
KPOMaHBOHIIA); CIETKU WU
n300paKeHUsl KaMEHHbIX OpyIuit
NEepBOOBITHOTO 4YeJOBEeKa: KaMHH-
qornmepsl, pyouna, ckpedia
14. UYenoBeueckue | Yenoeueckue pacbl. OcHoBHbIE | PackpbiBaTh CoJIepyKaHue
pachbl ¥ IPUPOAHBbIE | OOJBIINE pachl: €BPOINEOUIHASA | TEPMUHOB U TOHATHH:  pachl,
ajanTauuu (eBpazuiickas), HErpo- | pacoreHe3,  CoLual-JapBUHU3M,
YeJI0BeKa aBCTpAJIOU/IHAs (PKBATOPUANIbHAS), | PACKU3M, METHCAIIMSL.
(14) MOHT'OJIOUIHAS (asmatcko- | XapakTepu3oBaTb M CpPaBHHMBATb

aMepUKaHCKasi).
UepThl IPUCTIOCOOICHHOCTH

MPEACTABUTENIEH  YEJIOBEYECKUX
pac, pacKpbIBaTh IPUYUHBI U
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MPEICTaBUTENICH YEeTIOBEYECKUX
pac K YCJIOBHUSIM CYIIECTBOBAHHA.
EnuHcTBO  YenoBedyeckux - pac.
Kpurtuka conupanbsHOro
JapBUHU3MA U pacu3ma.
JeMoHCTpanuu:

Tabruywl u cxemol: «YemoBeueckue

MEXaHU3MBI pacoreHesa,
HEePEUUCIIST u IPUBO/IUTH
pUMEpPHI pUCHOCOOIEHHOCTH

YeJIOoBE€Ka K YCIOBHUSIM  CpELbI,
MIPUMEPHI IPUCTIOCOOUTETHEHOTO
3HAYEHUS PACOBBIX MTPU3HAKOB.
Joka3biBaTh €qMHCTBO BHAa Homo

pace» sapiens, HAYYHYIO
HECOCTOSITEJIbHOCTh pacoBbIX
TEOpHH, unen COLMAIIBHOIO
JApBMHM3MA U pacu3ma
Tema 3. Opranu3msl U OKpYy:KawIas cpena (5 4)
15. DkoJiorusi Kak | DKOJOTHsS KaK HayKa. 3a1auu PackpriBathb COJIepKaHue
Hayka (1 v) M pa3deibl 3KOJIOTMU. MeTonbl | TEPMUHOB W TOHSTHUH: DKOJIOTHS,
9KOJIOTMYECKUX UCCIIEIOBAaHUM. | MOJIEBbIE HaOJI0ICHMY S,
DKOJIOTUYECKOE  MHUPOBO33PEHUE | IKCIIEPUMEHTHI, MOHUTOPHUHT
COBPEMEHHOTO YeJIOBeKa. OKpYXarolen Cpenbl,
JdeMoHcTpanum: MOJIETUPOBAaHUE, IKOJIOTUYECKOE
TIopmpempui: A. T'ymGoab1T, MHPOBO33PEHHUE. [Tepeuncnars
K. @. Pynbe, O. ['exkens. 3a71a4M SKOJIOTHUH, €€ pa3Aeiibl U
Tabnuyvl u cxemul: KapTa CBS3M C IPYTMMHU HayKaMH.
«IIpupoansie 30HBI 3eMII» XapakTepru3oBaTh METOAbI
HKOJIOTMUECKUX HCCIIeI0BaHUN
16. Cpennl | Cpeasl  oOuTaHusi opraHus3MoB: | PackpbiBaTh coiep)KaHue
O0UTAHUSA H BOJHAs, Ha3eMHO-BO3ylIHAsl, | TEPMUHOB U NOHATHUI:
IKOJIOTHYeCKHe IIOYBCHHA, BHYTpH- | cpeja OOMTaHMsI, SKOJIOIHMYECKHe
dakTopsi (1 9) OpraHW3MEHHasl. dbakTopsl, OMOJIOTUYECKUN
DKoJyiorudeckue haKkTophI. ONTUMYM, OTpaHUYMBAIOIIAI
Knaccudukamus  3Konorudeckux | (TUMUTUPYIOMNNA) pakTop.
(bakTopoB: abuoTuyeckue, | XapakTepu3oBaTh YCIOBUSA Cpel
OMOTHYECKUE M aHTPOIOTEHHBIC. | 0OUTaHUS OpraHU3MOB;
JeiicTBue 9KOJIOTHUECKUX | KiIaccu(puuupoBaTh u
(baKkTOpOB HA OPTAHU3MBI. XapaKTepU30BaTh SKOJOTHYECKHE
JlemoHcTpammu: bakTopbl: aMOTHYECKHE,

Tabauywvl u cxemot: «Cpepl
00HWTaHMS OPTaHU3MOBY

OMOTHYECKHE M aHTPOTIOTCHHBIE.
OnuceIBaTh IEUCTBUE
AKOJIOTUYECKUX (PaKTOPOB

Ha OpraHU3MBbl.

XapakTtepu3oBaTb  OCOOCHHOCTH
CTPOCHUSI U JKU3HEACITEIbHOCTU
pacTeHHii U IKMBOTHBIX Pa3HBIX
cpen oOuTaHus

17. AonoTrnueckune
¢daxTopsI (1 9)

AbuoTtnueckue GpakTopsl:

CBET, TEMIIEpaTypa, BIAXKHOCTb.
DoTONEPUOAU3M.
[IpucnocobaeHnst opraHu3MoB

K JeWCTBUIO aObMOTUYECKUX
¢baxTopoB. buonoruueckue puTMBI.
JdeMoHcTpanuu:
Tabnuywl u
«DPOTONIEPUOTUIMY.
JlabopaTopHbIe H MpaKTHYECKHE

cxembl.

PackpbiBaTh coJiepkaHue
TEPMUHOB U TIOHSATHIA:
abruoTHUeCcKHe daxTopsl,

doroneproau3M, OHOIOTHYECKHE
PUTMBL.
AHanu3upoBaTh JAECUCTBHUE CBETA,

TEeMIepaTypbl, BJIAKHOCTH  Ha
OpraHu3MBI U PUBOIUTH
pUMepbI IpUCTIOCOOIEHHOCTH
OpraHU3MOB.
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padoThI:

Jlabopamopnas paboma Ne 3.
«Mopdoonornueckue 0COOCHHOCTH
pacTeHu U3 pa3sHbIX

MECT OOUTAHUS.

Jlabopamopnas paboma Ne 4.
«BnusHuMe cBeTa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYCay

IIpoBoauTh Ouosoruyeckue
HaAOJIOCHUS U
opopMIIATH pe3ynbTaThl

MPOBEIEHHBIX HAOTFOICHUI

18. buornueckue
¢paxTopsi (1 1)

buotnueckne  ¢akTopel.  Buus
OMOTHYECKUX  B3aUMOJICHCTBUI:
KOHKYpPEHLUS, XHUIHUYECTBO,
cuMOM03 u ero (bOpMBI.
[Tapazutusm, KOOIlepanus,
MyTyaJlu3M, KOMMEHCaJIU3M
(KBapTHpPaHCTBO,
HaXJI€OHUYECTBO). AMEHCAIIU3M,
HEUTPaAIU3M. 3Ha4eHHE

OMOTHUYECKUX B3aUMOJIEHCTBUN
JUTSI CYIIIECTBOBAHHUS OPTraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.
JleMoHCTpanuu:

Tabauywt u cxemor: «llume-

BBIC IICITH

PackpeiBath coAepKaHue
TEPMHUHOB U IIOHATHUN:

OHoTHYECKHE (dakTopsl,
XUILHUYECTBO, napasuTHusM,
KOHKYpPEHLIUA, MyTyallu3M,
CHMOHO3, KOMMEHCAJIN3M,

HaxJIeOHUYECTBO, KBAPTUPAHCTBO,
aMEHCaJIN3M, HEUTPaIu3M.

XapakTtepu3oBaTh  OHMOTHYECKHE
(bakTOpbI ¥ BUJIBI

B3aMMOOTHOLICHUH MEXIY
OpraHn3Mamu; MIPUBOIUTH
IIPUMEPBHI B3aUMHOM

MPUCTIOCOOIEHHOCTH OPraHU3MOB.
CpaBHHUBaTh MEXIy COOOW BHIBI

OMOTHYECKUX B3auUMOJICHUCTBUH
OpraHu3MOB
19. DkoJoruvyeckune | DKOJIOTUYECKUE XApaKTEPUCTUKHU | PackpriBaTh coiepKaHue
XapaKTePUCTUKHU nonynsaund. OCHOBHBIE TEPMHUHOB U TIOHATHH:
BH/JA U MOKa3aTesn MONYJSALUNHN: | TOMYIALNSA, YHUCIIEHHOCTb,
nonyasiuuu (1 4) YUCJIEHHOCTb, IJIOTHOCTb, | INIOTHOCTb, POXKIaeMOCTb,
POXKIa€MOCTb, CMEpPTHOCTb, | CMEPTHOCTb, IPUPOCT, MUTpAIHs,
npupoct, Murpanus. Junammka JUHAMUKa YHUCIIEHHOCTH
YUCIIEHHOCTH MOMYJISLNU U MOMYJISILIUH.
e peryssmus. XapakTepus3oBarh OCHOBHBIE
JeMoHcTpanum: MOKA3aTeNH U
Tabauysr u cxemsr: «llomynsuuny, | S3KOJOTUYECKYIO CTPYKTYPY
«3aKOHOMEPHOCTHU pocTa | HOMyJsIUK; OTIMCHIBATh
YHCIIEHHOCTH MOMYJISAIMUA | MEXaHU3MBbI perynsiuuu

uHpY30pUn-Ty(HETbKn».
JlaGopaTtopHble U TPAKTHUYECKUE
paboThI:

Ilpakmuyeckas paboma Ne 2.
«IToacu€r MIOTHOCTH NOMYJISALMI
pa3HbIX BUJOB PACTCHHI»

YHUCJICHHOCTH IOIYJISIIUN

Tema 4. Coo01ecTBa

U 3K0JIOTHYeCKHe cucTembl (9 1)

20. Coo0mecTBa
opranu3mos (1 4)

Co00111eCTBO OPraHu3MOB —

ouonieno3. CTpyKTypsl OHOIIeHO3a:
BUJIOBa, MPOCTPAaHCTBEHHAS,
Tpoduueckas (muineBas). Bunsi-
noMuHaHThL. CBs3M B OHWOIICHO3E.

JdemMoHcTpanuu:
Tabnuyvr u cxemol: «lluieBnie
nenu», «bHOIEHO3: CcOCTaB U

PackpbiBaTh coJiepKaHue
TEPMUHOB U TIOHSATHIA:

OHOIICHO3, HKOCHCTEMA,
OHMOI'COIIEH03, BH/IbI-JOMHHAHTHI,
HKOJIOTMUYECKasl HUIIIA.

Xapakrepus3oBarth OHOIIEHO3
(cooOmiecTBO), €ro  BHUIOBYIO,
POCTPAHCTBEHHYIO u
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CTPYKTYpa».
Obopydosanue: MOIENb-

anTUIAKAIUS «TunuuHbie
OMOIICHOBBI; repbapwuii
«PacturenbpHbie coo01IeECTBAY;

KoJuIeKIUI «bHUoneHo3»

TpOo(hUIECKyIO CTPYKTYpBHI.
OOBACHATH POJIb KOMIIOHEHTOB
OuolleHO3a B TMOJCPKAHUU €T0
CTPYKTYPHI U CYIIECTBOBAHHS
Ha ONPEIEIEHHON TEPPUTOPUN.

OOBACHITD OMOJIOTHYECKUI
CMBIC]T SIDYCHOCTH U JIMCTOBOM
MO3aHKH. CpaBHuBaTh
KOMIIOHCHTBI ~ OHMOIICHO30B, MX

BHUJIOBYIO, IIPOCTPAHCTBEHHYIO U

TPOQUUECKYIO CTPYKTYpBI, CBS3H
MEXy OpraHu3MaMu

21. DxocucTteMbl M | DKOJIOTHYECKUE cuctemsl | PackpsiBath coJiep>KaHue
3aKOHOMEPHOCTH HX | (3KOCHCTEMBI). [TonsTne 00 | TEpPMUHOB ¥ TIOHSITHIA:
cymectBoBanus (2 | akocucreMe U OMOreoIeHo3e. HKOCHCTEMA, OHoreoneHos,
q) OYHKIMOHAIBHBIE  KOMIIOHEHTHI | IPOJIYLIEHTHI, KOHCYMEHTBHI,
9KOCUCTEMBI: TPOIYLEHTHI, penyLeHTsl, TpopUuIeCcKre YPOBHH,
KOHCYMEHTBI, peAYLIEHTHI. MUIIeBas 1enb u CETb,
KpyroBopoT BemiecTB 1 MoTOK HKOJIOTHUECKHE MUPAMUIBL,
SHEpruu B JKocHCTEME. | OoMacca, MPOAYKIHS, CYKIIECCHSI.
Tpoduueckue (numieBsie) ypoBHH | XapaKTepu30BaTh CBONCTBa
sKocucTemsl. [IuieBble nenu AKOCUCTEMBI (€€ CIOCOOHOCTh K
u cetd. OCHOBHBIE TTOKA3aTENN JUIUTEILHOMY CaMOIIOJIEPKaHUIO,
9KOCUCTEMBI: 6uomacca, | OTHOCUTEIHHO 3aMKHYTBIN
MPOIYKLHS. DKOJIOTHYECKHE | KPYTOBOPOT BEIIECTB,
MUPAMU/IBL: MPOYKIINH, | HEOOXOAUMOCTh MIOTOKA SHEPTUN ).
YHCIIEHHOCTH, onomaccel. | CpaBHUBATH [macTOUIIHBIE u
CBolicTBa SKOCHUCTEM: | NE€TPUTHBIE MUIIEBLIE eI,
YCTOWYMBOCTb,  CaMOPETyJslus, | TpopuuecKue YPOBHU
pasBurtue. Cykieccus. HKOCUCTEMBI.
JeMoHcTpanum: Pasznuyars nupamMuibl NpoayKINH,
Tlopmpemor: A. [Ix. Tencinu, MUPAMUIBI YUCIEHHOCTH u
B. H. Cykaué¢s. MpaMUIbI OMOMACCHI.
Tabnuywsr u cxemvr: «IIpupoansie | COCTaBIATH HENU U CETH MUTAHUS.
coobmectBay, «llenu nuTanusy, | [lepeuncnsars CBOIiCTBa
«DKOJIOTHYECKasl TUPAMHIa» HKOCHCTEM: YCTOWYHBOCTb,
caMOperyJsIIus, pa3BUTHE
(cykueccus). OnuceiBaTh
MEXaHU3M MOAJIepKaHUS
paBHOBECHS B DKOCHUCTEMAX.
Xapaktepu3oBaTh CYKILIECCHUH,
BBISIBIISITh MPUYMHBI U OOIIHE
3aKOHOMEPHOCTH CMEHBI
9KOCUCTEM
22, Ipupoansbie | [IpupoHbIE DKOCUCTEMBL. PackpeiBathb coJiepKaHue
skocucremsbl (1 1) DKOCHUCTEMBI pEK U 03€Ep. TEPMUHOB U MTOHATHIM:
DKxocucreMa XBOMHOTO MITH BOJHbIE DKOCHUCTEMBI,
HIMPOKOJINCTBEHHOTO JIECa. OuoreoneHo3sl,  (PUTOIUIAHKTOH,

JdeMoHcTpanuu:

Tabnuybr u cxemvl: «IKOCUCTEMA
HIMPOKOJUCTBEHHOTO necay,
«OJKOCHCTEMa XBOMHOIO JiEcay,

300IIJIAaHKTOH, OEHTOC, TYMYC.
[TpuBOIUTE TIPUMEPBHI MPHPOIHBIX
HKOCHCTEM CBOEH MECTHOCTH.
CpaBHI/IBaTL Ha3€MHBIC U BOJAHBIC
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«buonenos Bogoémar. HKOCHUCTEMBI; OpTaHU3MBI,
Obopydosanue: Tepdbapuu u obpasyrommue pasHbie
KOJIJICKIHH pactenuit U | TpopHuUECKUE YPOBHH
KUBOTHBIX, TPUHAIISKAIINX K
Pa3HBIM IKOJIOTHYECKIM
rpymmnam OJHOTO BHJIA
23. AHTponorenHbie | AHTPOIIOIr€HHbIE IKOCUCTEMBI. PackpriBathb coJiepyKaHue
skocucTemsbl (1 4) ATPOIKOCHCTEMBI. TEPMUHOB Y MOHSATHIA:
YpOoskocucreMbl. buosoruiyeckoe | aHTpONOreHHas HKOCHUCTEMA,
U XO3SIHCTBEHHOE 3HA4YCHUE | arpOdIKOCHUCTEMA,
arpodKOCUCTEM U YPOOIKOCHUCTEM. | YpPOOIKOCUCTEMA,
buopasznoobpasue kak ¢ax- O6ropazHooOpasue.
TOP YCTOMYMBOCTH IKOCHCTEM. XapakTepru3oBaTh
CoxpaHeHne OMOJIOTHYECKOTO arpo3’KOCHUCTEMBI u
pazHooOpa3us Ha 3emie. ypOOIKOCUCTEMBI,  OCOOEHHOCTH
JdemoHncTpauum: UX cymecTtBoBaHus. [IpuBoauTH
Tabnuysl u cxemol: «KATPOLICHO3». | IPUMEPHI AHTPOTIOTEHHBIX
ObopyodosaHue: KONIEKINS DKOCHUCTEM  CBOEH  MECTHOCTH,

«Bpenurenu BaxHEUIINX
CENBbCKOXO35CTBEHHBIX KYJIb-

TYyp»

OIMCBIBATh UX BUJOBOW COCTAB
u cTpykTypy. CpaBHHBaTh COCTaB
U CTPYKTYpPY NPUPOJIHBIX

DKOCHCTEM W  arpodKOCHCTEM,
arpodKOCHCTEM U ypOOIKOCUCTEM
24. buochpepa — | Yuenue B. U. Bepnaackoro o PackpeiBath coepKaHue
rjodaabHasi o6uocdepe. I'panuiipl, cocran TEPMHUHOB Y TIOHSTHH:
IKOCHCTEMA u CcTpykTypa Oumocdepnl. XKupoe | 6mocepa, KuUBOE  BEIIECTBO,
3emun (1 4) BEUIECTBO U  €ro  (QPyHKUUHU. | JUHAMHYECKOE PaBHOBECHE.
Ocob6ennoctu 6uochepsl OrneHnBaTh BKiman — B. N.
KakK TJ100aTbHOM SKOCHCTEMBI. Bepnanckoro B co3jaHue y4deHUs
JluHaMu4eckoe paBHOBECHE U 0o Owuocdepe. XapakTepuzoBaTh
oOpatHas cBs3b B Ouocdepe. cocTaB ouocdepsl, GyHKITUN
JdemMoHcTpanuu: JKUBOTO BellecTBa Ouochepsl u
Ilopmpemor: B. U. Bepuaackuid. ompenenaTh (Ha KapTe) o0iacTu
Tabnuywl u cxemor: «O0IIAs €ero HanOOJIBIIETO
CTpYKTypa Oouocdeps», | pacpoCTpaHEHUSI.
«Pacnpoctpanenue  ku3HM B | [IpUBOANTH NpUMEpHI MPOSIBICHHS
ouocdepe», «O30HOBBIH IKpaH GyHKIMI ~ KMBOTO  BELIECTBA
ouocheppn» orocdepbl, OMOreOXUMHUYECKOU
JeSITeIIbHOCTH YEJIOBEKA.
[Tepeuuncnsrsb 0COOEHHOCTH
ouochepsl Kak  rio0anbHOM
HKOCHUCTEMBI 3eMIIH
25. KpyrosopoTs! BEILECTB u | PackpriBarh coJiepyKaHue
3aKoHOMepHOCTH OMOTeOXMMUYECKHE IUKIBI | TEPMUHOB U TTOHSITHIA:
CylIeCTBOBAHMS JJIEMEHTOB (YTiieposa, a30Ta). [[EIOCTHOCTD 6uocdepsl,
onocdepsi (1 4) 30HaJIBHOCTH o6uocdepsl. | KpyroBOpOT BEIIECTB,
OcHOBHBIEC OMOMBI CYIIIH. OMOTCOXMMHYECKUE LUKIIBI
JeMoHcTpanum: HIIEMEHTOB, 30HABHOCTh

Tabnuyvr u cxemvi: «KpyroBopor
yraeponaa B Ouocdepey,
«KpyroBopoT a3ota B mpupoie»

ouocdepsl, OUOMBI.

OnuceiBaTh KPYroBOPOT BEIIECTB,
OMOTCOXUMHUECKHE IMKIBI a30Ta
u yriaepoja B 6uocdepe.
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OOBSACHATH MPUUUHY 30HATBHOCTH
ouochepsl.

[TepeuncisaTh ¥ XapakTepU30BaTh
OCHOBHBIE OMOMBI CyIITH 3eMiin

26. YesioBeuecTBo B | YenoBeuecTBo B buocdepe PackpriBath coJiep’KaHue

ouocepe 3emau (1 | 3emnn. AHTpPONIOreHHbIE | TEPMUHOB U TIOHATHH:

q) U3MEHEHUS B ouocdepe. | aHTPONIOTCHHBIE U3MEHEHUS,
['mo6anpHbIe SKOIOrHUECKHE IKOJIOTUIECKU I KpH3HC,
npoOIeMBI. rJ100aIbHBIE TIPOOJIEMBI.
JdemMoHcTpanuu: Xapakrepu3oBatb  OuochepHyro
Tabnuywr u cxemwi: «[lpumepHble | poib  4YeJIOBEKa. [TpuBoaMTH
AQHTPOTIOTEHHBIE BO3JIEHCTBUS HA | IPUMEPHI AHTPOTIOTEHHBIX
IPUPOTY», W3MEHEHU B Ouocdepe.
«Baxneiimme uctoynuku | OnieHUBaTh MOCIIEICTBHS
3arpsi3HEHUs BO3/yXa U | 3arpsSI3HEHMS] BO3YLIHOM, BOJHOM
TPYHTOBBIX BOI», «[louBa — | cperpl, HI3MEHEHUS KIUMaTa,
BaOKHEUIIIAS COCTABJISIIONIAS | COKpaIeHUs OMOpa3HOOOpa3usl.
onocdeps», «DaxTopsl | DopMyTHpPOBATH COOCTBEHHYIO
Jerpaganuy nouBy, «[lapHUKOBBIA | MO3UIMIO 1O  OTHOIICHHUIO K
s ek, «®DakTopsl | IN100ATBHBIM U PETHOHATIBHBIM
pazmOaKTHBHOTO 3arps3HEHUS | SKOJIOTHYECKIM npobiemawm,
ouoceps»; Kpacnas kuura PO, apryMEeHTUpPOBaThb CBOIO  TOYKY
n300pakeHHs] OXpaHsIeMbIX BHUJOB | 3peHusi.  Has3piBaTh  mpHUUMHBI
pacTeHUM U )KUBOTHBIX MOSIBIICHUS MPUPOJAOOXPAHHOMN

ATHKH, PACKpbIBaTh  3HA4YCHHE
mporpecca A IPEOJOJICHUS
HKOJIOTMYECKOT0 KpHU3Huca

27. CocymecTBoBaHNE MPUPOBI U PackpeiBath coiep)KaHue

CocymecrBoBanne | yenoBedyectBa. CoxpaHeHHE TEPMHUHOB U IOHATHUH:

NPUPOIbI U | Ouopa3HoOOpa3us KaKk OCHOBA paroHaibHOe

yesoBevecTBa (1 4) | ycroitunBoctu 6uochepsl. OcHOBA | MPUPOIOTIOIH30BAHUE,
paloOHaIbLHOTO yIIpaBJIeHUs | YCTOMUNBOE pa3BuTHE,
OPUPOJHBIMU pEecypcaMd U HUX | KOIBOJIOLHSL.

UCIIOJIb30BaHUE. JlocTmxeHHS
OMOJIOTHY ¥ OXpaHa TPUPOJIBI.
JdeMoHcTpanum:

Tabauyvr u cxemol: «buochepa u
YEIIOBEK»

XapakTepu3oBaTh pPalMOHAIBHOE
UCIIOJIb30BaHUE MPUPOIHBIX
PECYPCOB; OCHOBHBIE TOJIOKEHUS
KOHLETIUU YCTONYHUBOTO
pa3BUTHS
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