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IMNOACHHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY IS
OTIpENICTICHUST TOAX00B K (hOPMHUPOBAHUIO COJACPKAHUSA Yy4eOHOTO mMpeaMera
«buonoruss» coctaBwiIM: KoHIENTyalbHble mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJIei, colepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX LEIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMONOTUH, €€ 3HAYCHUU B MMO3HAHUM KUBOUW MPUPOJII U 00ECIIEYeHUN
CYILIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. CoriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OMpeIeJICHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI IO OUOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMENsAx, 00 oOmen
cTparerud OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYyYalOMUXCS CpEeACTBAMU
yueOHOro nmpeamera «buonorus», omnpeaenser o00sS3aTeNbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeaesieHne Mo pas3ienaM H  TeMmam,
PEKOMEHYEMYIO ITOCJIEI0OBATEIBHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yUYaroIMnXCs.

B mporpamme 10 OuONOrMHM Tak)Ke YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOU
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOY4YalOMIMXCAd MO OCBOCHUIO COJEpPKAHUS
OMOJIOTUYECKOTO 00pPA30BAHMSL.

B nporpamme no 6uonorun (10-11 xnaccel, 0a30BbI ypOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yY€HHHM OHWOJoruu, Onarojaps 4eMy B HeW
POCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, IPEICTABICHUN O 3I0POBOM
oOpa3e XHU3HU U OEpEKHBIM OTHOILIEHHWEM K OKpPY’Kalollleld MPUPOIHON cperne.
[ToaTomy Hapsny ¢ W3ydeHHEM OOIIEOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHM O
CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEICHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsSI PEIICHUS NPUKIIAIHBIX 3a7a4, B
TOM 4YHuclie: TPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTUYECKHU
1eJIECO00PAa3HOro0 TMOBEACHUS B OKpYyXKalollled NpUPOJHOW cpele, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM MAESTENBHOCTH 4YeJIOBeKa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIAJIHON HAIIPaBIECHHOCTH
ydueOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOECIIEUEHUS



YCIIOBUM JUTSI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMsi, KoOTOpas Ipeanojaraer (QopMupoBaHHE Yy  OO0ydarOImUXCA
CIIOCOOHOCTH aIalTUPOBAThCA K HW3MEHEHUSIM JWHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'O0 MHpA.

buonoruss Ha ypoBHe cpenHero oOIIero 00pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOyYArOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOLaeT 3HaHUsA O KUBOW mpHpoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIOLHH, CO3MAET
YCIOBUSL  JJsi: TIO3HAHHWS  3aKOHOB  JKMBOM  Mpupoabl, (OpMUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIECHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3nauenne OMOIOTHS UMEET TaKXkKe TSl PeIICHUS] BOCIIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero o0pa3oBaHMs,  COLUATHM3AINH
oOyyaroruxcsi. M3yyenue Guonoruu oOecreuynBaeT ycloBUs AJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX © HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET MHTETrpalid OMOJOTMYECKHX 3HAHMM C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUN
u reorpapun. Ha3BaHHbIE MOJOXKEHUS O NpeaHa3HAYEHUH y4eOHOro IpeamMera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIpEACNICHUs TOIXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHMsI, MPEJICTABIEHHOTO B MpOTrpaMMe IO
Oounosoruu.

Ot60p conepkanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3UIHUHI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Jd, B COOTBETCTBUU C
KOTOpPBIM OO0y4aroluecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIC IS
dbopmupoBaHust O0OIIEH KyJIbTYphbl, ONpPEACISIONINE aJeKBAaTHOE TOBEIACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
)KU3HU U TPAKTHYECKOU AesTebHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
IPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MuHpa U
[ICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3allud
OHOJIOTrNYECKOro 00pa30BAHMSL.

CTpyKkTypupoBaHUE COJACpKaHUA Y4YeOHOTO MaTepualia B MporpamMme IIo
OMOJIOTUU OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOSHHOCTSX JKUBOH MPUPOABI, O €€ YPOBHEBOW OpraHU3aIlu U
ABOJIIONMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro mpeameta «buomorusy»
BBIJICJICHBI CIIEYIOIINE COAepKaTeNbHble TUHUN: «buonorus kak Hayka. MeTozsl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosormueckas cucreman, «OpraHusM Kak



ouosnoruyeckas cucrema», «CucreMa M MHOTOOOpa3ve OpraHuYEeCKOro MHUPAY,
«IBONIONHUS KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenp wm3yuyenus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNAJICHHEC OOYYAONMIMMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHOU
OpraHW3allMk >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHHue yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUN B OTHOIICHUH OOBEKTOB
YKUBOH TIPHPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MPOOJIEM.

JlocTmwkeHne 1enu u3ydeHus ydeOHoro mpeameta «buomorus» Ha 6a3oBoM
ypOBHE 00€CTICUnBACTCS PEIICHUEM CIISAYIONNX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIYKaIllUX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMMO3HAHWS, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX YKMBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AINH, BBIAAIONIUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEHW B TPOIECCe aHajdu3a JaHHBIX O MyTSIX pPa3BUTHSI B
OMOJIOTUY HAYYHBIX B3TJBIIOB, WIEH W TIOIXOMOB K M3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHHU3AINN;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOW MPHUPOJILI HAa OCHOBAaHWW 3HAHWW W OMbBITA, IOJYYCHHBIX TPHU
U3y4eHUU OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMMUXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIBHOCTA YEJIOBEKa, Pa3BUTHU
COBPEMECHHBIX MEIUITMHCKUX TEXHOJOTUH U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TO3HAHUS YEIIOBEKOM KHUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM IIPU IPOBEJICHUN OMOJIOTHUECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJOTrMYECKUX 3HAHUW [JIs TOBBIIICHUS YPOBHS
AKOJIOTHYCCKOHN KYIbTYPHI, IUIsl POPMUPOBAHUS HAYTHOTO MHUPOBO33PCHHUS,

NpUMEHEHUE MPHOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOLICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJICHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpemgnero oOmiero oOpasoBanusi «buosjorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIBbHBIM YUEOHBIM MPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0macTi « EcTecTBeHHO-HAYyUHbBIE TIPEIMETHD.



B3AUMOCB/S3b PABOYEN MMPOI'PAMMBI  YUYEBHOI'O
MPEAMETA  «BHOJIOTHSl» C  PABOYEH ITPOITPAMMOMU
BOCIIUTAHUASA

[Iporpamma yuebHOro mnpeamera «buosorus» pazpaboTraHa C y4eTOM
pexkoMeHnanuii peneparbHO pabodeil MporpaMMbl BOCIIMTAHHS OOYYAFOITMXCS
IpU TOJYYEHUU CPEeIHEro oO0miero oOpa3oBaHUs. DTO TMO3BOJSET Ha MPAKTHKE
COCIMHUTHh  OOYy4Yalllyld M  BOCHUTATENbHYIO  JACSATENbHOCTh  I€/1arora,
OpUEHTHUPOBATh €€ HE TOJbKO HA HHTEJUIEKTYaJlbHOE, HO M Ha HPaBCTBEHHOE,
COLIMAJIBHOE Pa3BUTHE 00YYarOLIErocs.

DTO peain3yeTcs 4epes:

. IPUBJICUCHUE BHUMAaHUS OOyYarOlIMXCsl K IEHHOCTHOMY AacIHeKTy
U3y4YaeMbIX Ha ypOKax SIBIEHUMN, OpraHU3aliio UX paboThl C MOJy4yaeMol Ha ypOKe
COLMAJIBHO 3HAaYuMON HH(OpManueld — WHULUUPOBAHUE €€ O0OCYKIeHUs,
BBICKa3bIBaHUSI 00YUYAIOIIUMHUCS CBOETO MHEHUS 110 €€ TIOBOJY, BEIPAOOTKH CBOETO
K HE OTHOILICHMS;

. JEMOHCTpALUI0  O0ydYarouuMcs  MPUMEPOB  OTBETCTBEHHOIO,
IPaKJAHCKOTO TOBEIEHHUS, MPOSBICHUS YEJIOBEKONIOOMS U J00pOCEepIeYHOCTH,
yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB JJIsl YTEHMS, 3a7ad JUIsl pPELICHUs,
MPOOIEMHBIX CUTYAIHH 7151 00CYKICHHS B KIIACCE;

. OpUMEHEHUE Ha ypoOKax MHTEPAKTUBHBIX (QopM  paboOThl C
0o0y4YaroMMUCS: HMHTEJUIEKTyaIbHBIX UIpP, CTUMYJHMPYIOIUX TMO3HABATEIbHYIO
MOTHUBALMIO 00yYaroUMXcsl; TUIAKTUYECKOro TeaTpa, e MOJyYEeHHbIE Ha YpOKe
3HaHUS OOBITPHIBAIOTCS B TEATPAIBHBIX MOCTAHOBKAX; MUCKYCCHIA, KOTOPBIC JAIOT
0o0ydJaronumMcsi BO3MOXKHOCTh TPUOOPECTH ONBIT BEACHHUS KOHCTPYKTHUBHOTO
JManora; TpynmnoBoi paboThl WM pabOThl B Mapax, KOTOPbIE y4yaT 00ydaromuxcs
KOMaHIHOM paboTe U B3aUMOJCUCTBUIO C APYTUMHU 00yUYarOIIMMHUCS;

. WHULMMPOBAHUE M MOAJEPKKY HCCIECI0BATEIbCKON IEATEIbHOCTH
oOydJaronmuxcsi B paMKaxX peaju3alud WMH WHIUBUIYAIbHBIX W TPYHIOBBIX
UCCJIEIOBATEILCKUX  MPOEKTOB, YTO JAacT OOYYaroIIMMCSi  BO3MOKHOCTh
IPUOOPECTH HAaBBIK CAMOCTOSITEIBHOIO PEIICHUS] TEOPETUYECKONW MpPOOIIEeMBbl,
HABBIK T€HEPUPOBAHMS U OPOPMIICHUST COOCTBEHHBIX HJI€H, HABBIK YBAKHUTEIHLHOTO
OTHOLIEHUS K Yy>XKMM HJESIM, 0O(DOPMIIEHHBIM B padOTax APYIHX MCCIEA0BATENEH,
HABBIK IyOJIMYHOTO BBICTYIUICHUS TMI€pe]] ayJIuTOpHUEH, apryMEHTUPOBAHUS U
OTCTauBaHUS CBOEH TOUKU 3PEHHUS.

Jlist u3ydenusi OM0JI0TuM Ha 6a30BOM YPOBHE CPEIHEro 0011ero 00pa3zoBaHus
oTBoauTcs 68 dacoB: B 10 knacce — 34 gaca (1 gwac B Heaemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3sb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMU €CTECTBCHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPABOM.
Ponr Ouonorum B (HopMUPOBAaHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/bl TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, OMKUCAaHUE,
U3MEpEHHe, KiIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: U. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckas pabGotaNe 1. «Mcmonp3oBaHHWE pa3IUYHBIX METOAOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aIlMNd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoeHOTHYECKH ), OnocepHBIii.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb Mosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJIIETKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE HJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpaAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (TepBUYHAS, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKue CBoilcTBa OenkoB. buonorumyeckue
GyHKUHUU OENKOB.



depmeHTHl — OuWosormdeckue Kartamusatopel. CTpoeHme (epmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTth. KodepmeHnTsl. Butramunsi.
Otnuuus pepMEHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHocaxapuabl (TJIOKO3a, pudo3a ©  JE30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) W noiMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). bruonornvyeckue (GyHKIMH YTIIEBOOB.

Jlunuaer:  Tpurauuepunbl, ¢dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPSHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
ujeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NTpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak renerudeckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumbl KJIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnmHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30CcoMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN W TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpraHou/bl KJETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammel:  «PacrmipeniesieHne XUMHUYECKHMX JJEMEHTOB B HEXHBOU
npupojie», «PacnpeneineHne XuMUUECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuogndeckass TabauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl BOAb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmennosbie kucnotel. JJHK», «Ctpoenne monekybi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKW,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKU,
«CTpoeHue sapa KIETKn», « YTIIEBOIAbD, «JIumuabn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «/3yueHue KaTaaTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpOEHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHCAHUE.

Tema 4. /KusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AcCuMuUmAIUs (TUTaCTHYECKUii OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbIid. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILICEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh oTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €TI0
NPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIJICICHUE U
AKKyMYJIMPOBaHHE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeEHa.
I'mukomus. bpoxenue m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYECKOro 0OMeHa.

Peaknuun wMartpuuHoro cuHre3a. ['enernueckas wuHpopmamus u JIHK.
Peanmzamust reHetnueckod uHpopmamuu B KiIeTKe. ['@HETHYECKHl KOA U €ro
cBoiictBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsauus — GuocunTtes
oenka. Ortanbl TpaHcisiuuu. KomupoBanue amuHoOkuciaoT. Ponb pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KU3HCHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KXWUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynoxaedunura yenopeka (BUY) — Bo3Oyautens CITN/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

[optpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupszes.

Tabmuier u cxembl: «Tunbl mutanusy, «Metadboauzm», «MHTOXOHIPHUNY,
«OHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenne u xuzHeHHbM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukaun «Yapoeane JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, Wiu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTepdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. XpomaTtuisl.
[{UuTOJIOTUYECKNE OCHOBBI PAa3MHOXEHUS W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubeb KJIeTKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U nmosoBoe. Bunpl 6ecnonaoro
Pa3sMHOXEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BETeTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIMYUS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpouCXondimine Ha CTagusx Meno3sa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornuecknii CMbICI U
3HAYCHHUE MEN03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHM M AUYHMKUA. OOpa3oBaHME W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisanus, opraHorere3. IloctamOpuonanbHOe pa3Buthe. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButme pacrernuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuier u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KIJIETOKY,
«Ctpoenue xpomocombl», «Knetounsiii nukmy», «Pemnmukanusa JTHK», «Murtos»,
«Meiniosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MICKOIUTAKOMINX U
4yeoBeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIEeKIeTka MiIeKonuTarmero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuiMKauus «/lejieHue KIEeTKn», MOJEIb
JIHK, moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apauu renetuku. Mctopus pa3BuTHs TeHETUKU. POJIb IUTONOTUU
U SMOPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToasl TeHeTHKU (TUOPUAOIOTUYECKUM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTn4eckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MMPU3HAKOB, YCTAHOBIECHHBIE . MeHnenem.
MoHorubpumHOe CKpemrBaHue. 3aKOH €AMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokosieHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUICHUS IPU3HAKOB.
I'unores3a unctoTsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCIleIOBaHMS
npu3HakoB.  [[UTOreHETHYECKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHaAIUM3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICSICHHS TEHOTHIIA OCOOH.

CueryieHHoe  HacienoBaHue Tpus3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJI€JOBaHUIO 'eHOB. HapyllleHne cuerieHrsi TeHOB B pE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTrHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTU: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Posp  cpenpl B HEHACHEACTBEHHOM  W3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKUA U MX
HOopMa peakuuu. CBolicTBa MOANU(MUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winm TEHOTHNHYECKas, W3MEHYMBOCTb. KomMOMHaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMUBOCTU. MyTalnmoHHasi u3MeHUYUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpU4rHBI MyTauuid. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HAacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetnka wenoseka. Kapunorun uyenoBeka. OCHOBHBIE METOJBI TI'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKUM, OJIM3HEIOBBIN, IMTOr€HETUYECKUN, OMOXUMUYECKUA,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENIECIICHHE TE€HOTHUIIA!
IIOJITHOTEHOMHOECEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JIeBaHHMS dYeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue | TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHAIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
Oosne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B NPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabauel ©W  CXEMBIL: «MoHOTHOpUHOE  CKpEIIMBaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCLICIUIEHUS M €ro LHUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpelMBaHUE,
«IluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpelIuBaHus»,  «Mehosy,
«B3auMOnEencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX W YeEJIOBEKa», «l'eHeThka moiyia», «3aKOHOMEPHOCTH HAacJIeI0BaHUs,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnronHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBuw», « MyTalmoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: MoOJEIH-aNIUIMKAMN «MOHOTUOPUIHOE CKPEIIUBAHUEY,
«Henonmnoe nmomunupoBaHuey, «Jurubpumnoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlaboparopnas pabora No 5. «M3yuenuwe pe3yslbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIPENapaTaxy.

JlabopatopHast pabora Ne 6. «M3yuenne MoanpUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOID.

JlaGoparopHas pabota Ne 7. «AHanu3 myTanuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3mMon. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns Kak HayKa MU IMPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIeHTpbhl MPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CoOpT,
OpOJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJIEKIIMM pPACcTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. bIM3KOopoACTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelIUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIYyYEHUE TOJUIIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsi WHXKEHepHUs. OTalbl
co3ganusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nxeHepud. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKOMPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosornueckue W otudeckue  npodmembl. MO —  reHeTmdecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. WM. BaBunos, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxeMbl: Kapta «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYyPHBIX
pacrenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. MiBanoBay,
«llonmumnongus», «OObEeKThl OuoTexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHeE», « KoHCTpynpoBaHue U MeEpeHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB JUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuii «CenbCcKOX03sUCTBEHHbBIE PACTECHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi«OCHOBHBbIE METOAbl MU JIOCTMDKCHHSI CEJeKIUU pacTeHUuH u
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHA.

[IpennocpuUlku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIIOLIMOHHAA
Teopuss U €€ MecTo B OHONOruu. BiusiHue 3BOJIIOIMOHHONW TEOpPUHM HA PA3BUTHE
OMOJIOrMH U APYTUX HAYK.

CunerenbctBa 3Bojtouuu. [lajgeoHTosornyeckue: MoCiIeq0BaTENbHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, MEePEXOJHbIEe (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue ¢ayH u (Haop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHUE: CXOACTBA W PA3NUYUSI SMOPHOHOB PpAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
pPYIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OBomononHas Teopuss Y. JlapBuna. IlpeAnochliKM BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIME CHUJIbI 3BOJIOLUUU BUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE TMPU OrPAaHUYEHHOCTH PECYPCOB, HEOMpeleiaEHHas U3MEHYUBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ 0OCHOBHbIE TTOJIOKEHHUS.

MukposBomronus. [Tonmynsuus kak equHUIA BUAA U 3BOJIIOLIHMH.

JBroxymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallmOHHBINA
npolecc M KOMOWHATHBHAas W3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUrpanus.

EctecTBeHHbI1 0TOOp — HampaBisOmMi  (Qakrop 3Bomtound. DPopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtonuu. [Ipumepsl
MPUCIIOCOOJICHHUH Y OpraHu3MOoB. ApoMop(dO3bl U UIMOA AN TAIINH.

Bun wu BumooOpazoBanue. Kputepun Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomtorusi.  Dopmbl  3BonoLMU:  (pUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, mapasuiesnbHas. HeoOpaTuMocTh 3BOMIOIUY.

[TpoucxoxieHne OT HecleuuaTu3upOBaHHbIX NpenkoB. IIporpeccupyromnias
crnenuain3anrs. AJanTUBHAS paguanus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIIIn
MO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanue», «EctecTtBeHHbIl 0TOOPY, «MHOrO00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTB», «ApoMopdo3bl», «Uamoamanraumm», «OO0mas aereHepauus,
«JIBmkymue cunbel 3Bofouuny, «Kapra-cxema wapmpyra myrtemectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «lIpucrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHney, « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHMe: KOJUJIEKIUS HACEKOMBIX C Pa3jIU4YHBIMU THUIIAMH OKPACKH,
Ha0Op TJI0JIOB U CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS SBOJIIOIUNY», O0BEMHAS MOJEIb
«CTpoeHue roiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KojuieKuus «PopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BIaxHble npenapaTel «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKA», MUKpompemnapat «/[po3odwmma» (Hopma, myTtanmuu (OpMBI KPBIILEB U
OKpaCKH Tena).

JlaGopaTopHblie U NpaKkTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTrHIECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHes W NaHcHepMus. XuUMUUYEcKas
HBOMIOLMS. AOHOTE€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKON IBONMIOINK. HauanbHbIe Tanbl
ounosornueckor sBojtoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM M WX SBOJIIOLHUS.
@opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. llaneos3olickas spa u €€ mnepuoabl: KEeMOPUMCKUH,
OPAOBUKCKHUH, CUIIYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpPa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [l0osiBNIEHHE, paclIBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro Mupa Kak oOTpaxeHue »3Bojrouud. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBiieHHil o
IIPOUCXOXKJIEHUH uesoBeka. Meroasl u3ydeHusi aHTpororesesa. CxoacTBa u
paznuyus 4es0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YeTIOBEKa.

HBwxkymme  cuibl  (paktopel) — aHTpomorenesa.  HacmeactBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 KH3HHU,
U3rOTOBJIEHUE OPYIUN TPyJAa, MBIILJICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU 3BOJIOIMU YEJIOBEKA: aBCTPAIONUTEKHU, YeI0BEK
yMmeneli, Yenosek mnpsamoxomamui, YenoBek Heanaeptanbckuid, Yenosek
pasymubiii. HaxoJku HMCKOMAaeMbIX OCTaTKOB, BPEMs CYLIECTBOBaHUS, 00JIaCTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpers: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHHe COJIHEUYHON CHCTEMBI», «Pa3BuTHE
OpraHuueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KJETKay,
«IIpokapuoTnueckas kinertka», «CoBpeMEeHHasi CHUCTeMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJEOHTOJOTMYECKMX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJOBeKa», «JlpeBHenmue moam», «/pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeueCKue pacol».

O6GopynoBanue:  Mysiku  «l[Ipoucxoxknenne — yenoBeka»  (OFOCTHI
ABCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJEPTAJblida, KPOMAaHbOHIIA), CIIECNKU WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabnuna, KoyuiekKuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

[IpakTuueckas pabora Ne 1. «M3yueHne HCKOMAaEeMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJIEKITUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKui My3eil).

Tema 3. OpranusMbl U OKpy:KaK0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJau U pa3/iesibl IKOJIOTrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEI0BAHMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue (paktopel. Knaccudukanus skonorudeckux (HakTopoB:
abuoTuueckre, OMOTUYECKHE M AHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AlGuoTtnueckue (hakTOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepruoan3m.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckne puTMBl.

buornueckue (hakTopBHI. Buner OMOTHYECKUX B3aUMOJICICTBUM:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAu€HHE OWOTHMYECKUMX B3aMMOJEWUCTBUM MJisi CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyysinud. (OCHOBHBIE TMOKa3aTenu
NOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HIPHUPOCT,
murpanus. J{nHaMyka 4uCcIeHHOCTH MOMYJISIIUU U €€ PeryJssius.

JdeMoHcTpauuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsr u cxembl: kapta «lIpuponusie 30Hb1 3emiun», «Cpeapl oOUTaHUSA
opranusMoBy», «®oronepuoguzm», «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJsUUU UHPY30puu-Ty penbkuy, «Ilumessie nenm.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne 0cOOEHHOCTH PaCTEHUHN W3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BinusiHre cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktruueckas padota Ne 2. «I[Toacu€r MIOTHOCTY MONYJIALMIA pa3HbIX BUJIOB
pacTEeHUI.

Tema 4. Coo011ecTBa M DK0JIOTHYeCKHe CHCTEMBI.

Coo01iectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBsA3U B
OHOLIEHO3E.

Dkosoruueckre cuctembl (dkocucreMbl). IloHarue 00 »3KocucTeME U
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOYIECHTHI,



KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduueckue (muiLeBble) YPOBHU OKOCUCTEMBbI. [luiieBbie LeNMM U CETH.
OcCHOBHBIE TIOKAa3aTed SKOCHUCTEMbl: OuoMacca, NPOAYKUHA. OKOJIOTHYECKHE
nupamMuabl: TPOAYKLUWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOWYMBOCTB, CAMOPETyYJIALHUs, pa3BuTHe. CyKLeccus.

[IpupoanHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOWHOTO
WM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3noobOpasue kak @akTop ycroiunBocTH 3KocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero QyHkuuu. OcobeHHOCTH Ouochepbl Kak
r700ambHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE W oOOpaTHas CBA3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIITH.

YemoseuecTBO B Onochepe 3eMau. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbBIE PKOJOTHUECKHE TTPOOIICMBI.

CocyuiecTBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHnue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpPABJICHHUS] TMPUPOJHBIMU pecypcaMu M MX HCHONb30BaHue. JlocTuxkeHus
OHMOJIOTUHU U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuubl u cxemsl: «llumesbie nenu», «bUoLEHO3: cOCTaB U CTPYKTypay,
«IIpuponusie cooOiectBay, «llemum nuTaHus», «IKOJIOTHYECKAs] MHUPAMUJIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTCHHbIE  BO3JCWCTBHUS Ha OpUpony», «BaxHelmme HMCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BO», «[louBa — BakHEHIIass cOCTaBiISIOIIAs
ouocdepo», «Paktopbl aerpaganuu mousy, «llapHuKoBeId >PderT», «DaKTOpHI
PaIMOaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoe.

O6opynoBanue: Mojenb-anmuKanus «TunuyHble OMOLIEHO3b», repOapuit
«PacrturenbHblie cooOlecTBay, Kouiekun «buoneno3y», «Bpenurenu BakHenmmx
CEIbCKOXO3SIMCTBEHHBIX ~ KYIBTYyp», TrepOdapuu W KOJUICKIMM PACTCHUH U
KUBOTHBIX, MPUHAJJICKAIIUE K Pa3HbIM 3KOJIOTMYECKUM CpyInaM OJHOTO BHUAA,



Kpacnas xnura Poccuiickoii ®eneparu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOI'PAMMBI 110
BHNOJIOT'MX HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

Cormacno ®I'OC COO, ycranaBnuBalTCcs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX PE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHHE OOYyYaroIIUMUCS POCCUNUCKON
rpaXXJaHCKOW MAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlUM K OOy4YeHUI0  OWOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH  YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOr0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JESATENIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3UIMU JHUYHOCTH, MaTPHUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBA)XKCHUS, OCPEKHOrO OTHOIIECHUS K KYJIbTYPHOMY HacCJICAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKaroIEeu cpese.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATIM3AUUH OCHOBHBIX HANPABICHUMN
BOCIUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHncKoOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU AESATEIIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXIaHCKOU UJICHTUYHOCTH,
MaTpUuOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O TPHUHATHS IIEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;



NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢puzunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOJyYHusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHOro oOpasa >KHU3HU
(31opoBOo€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJl U HOPM,
COIaHCUPOBAHHBII pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILIEHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHWE MOCHEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHATh TaKyl0 J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHoHANbHONU JeSTEILHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearru30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O MW CaMOOOpA30OBaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHNUS;

MOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNM IS
OKpY>Karollen Cpe.ibl;

OCO3HaHWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJIeM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCITOJI30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJOTHUHU
3HAHUSI W YMEHUS TpPU PEHICHUH TpoO0JieM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOZIGHHE  TPaBWJI  MOBEACHHS B MPUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdepsl);



AKTUBHOE  HEINpUITUE JEUCTBUM, NPUHOCAIIMX Bpel  OKPYKarOLIEH
IPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONMPUATHBIE HKOJIOTHYECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJM4YUe Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@uKkd OWOJIOTMM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
GbopMHUpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuu mpodaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOW HMBHIM3AIUU:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECypCHble  MpOOJEMbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydwaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYIIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydyaeMble 3HAHUS [JIs aHaliu3a u
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMs] Ha OCHOBE HAyuyHbIX (aKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JESATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIHHOCTh UHIMBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yibTaThl OCBOCHHS ydueOHOoro mpemmera «buomorusy
BKJIFOYAIOT: 3HAYUMbIe IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
cHUCTeMa, HayYHbIH (haKT, MPHUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIe/IOBAaHUE,  HAOJIOJICHHE, W3MEpPEHHE, OKCIEPUMEHT U JIPYTrux),
yHUBEpCAJIbHbIC ydeOHbIe JAchCTBHS (ITO3HABaTElbHbIC, KOMMYHHKATUBHBIC,

pEryJsITUBHBIE), o0ecreunBaroIue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOydYaloluXcs, CIOCOOHOCTD
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE yueOHBbIE JEHUCTBUA B
II03HABATEIBbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOEHHS MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEJIbLHBIMH
NEeHCTBUSAMM:

1)0a30BbIe JIOrn4YecKue AeiCTBUA:

CaMoOCTOSITENNbHO  (OpMyIHpOBaTh W aKTyaJU3UpoOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHHM 3HAHMM IPUEMBI JIOTMYECKOTO MBIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccupuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJOTUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBSA3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KpPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LIEISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW IPUPOJBI,

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BBIBO/BI U 3aKIOUECHMUS,;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUYMH  pa3HOrO  poja,  BBIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIBHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIEM.

2)0a30BbIe MCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIEI0BATEIILCKON U MMPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3penieHus npoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJb30BaTh pa3jMuYHble BUABI JESATEIBHOCTH MO IOJIYYEHHIO HOBOTO
3HaHUS, €ro HHTEpIpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIUsAX, B TOM YUCJIE NP CO3aHUH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJEeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh W (opMyJIHpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
TSI TEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3MpOBAaTh 3a/auy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJCHUH, 3a71aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJ€ PEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISITh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1IacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00J1acTe;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIBHBIE MOIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh



UHGOPMAIUIO Pa3IMYHbIX BUJOB U (POPM Ipe/CTaBICHUs], KpUTUUECKHU OLIEHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMynIupoBaTh 3aMpoChl U MPUMEHATh PAa3IUYHbIE METOJBI NIPHU MOHUCKE U
oTOOpe Ounosiornueckoi MH(popMalu, HEOOXOAUMOM NJis BBINOJTHEHUS YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT KCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHMUS Pa3IMIHbIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ounosnornyeckon uHbopmalmu (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTMYEeCKOM HMH(pOpMalMel: MPUMEHATh XHMHYECKHe, (usnyeckue u
MaTeMaTUYeCKue 3HAKU W CUMBOJIBI, (opMyIbl, aO0peBHATypy, HOMEHKJIATYpY,
UCIOJb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIIHOCTH;

BJAaJeTh  HABBIKAMH  PACTO3HABaHWA W 3aIIUTHl  WH()OpMAIIHH,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHUKATUBHBIMH el CTBUSIMM:

1)o0menme:

OCYIIECTBIISATH KOMMYHHKAIIMH BO BCeX cpepax KU3HM, aKTUBHO Y4acTBOBATh
B JMAJIOT€ WM JUCKYCCUU IO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBITIOJHEHHS MpeiaraeMon
3aJlauM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3UIMH APYTUX YYACTHHUKOB
JMasnora Wil JUCKyCCUH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIIWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpEHUs IPYTUX JIOJIEeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOUYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHAasA AesITeJIbHOCTD:

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboThI MpH PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PeLICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM C y4éToM oOLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YJieHA KOJUIEKTHBA;



IPUHUMATh [EJIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYKIATh pE3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJla M KaXXJOT0 yYaCTHHKA KOMAaHJbl B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TMPOEKTHI, OIECHMBATHL MAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYaIHIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1)camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pEIIeHNS B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU IIEJIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSATENIbHO COCTaBJATh IUJIaH pElIeHHs MOpoliemMbl C  yu4€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHUIA;

JlaBaTh OLICHKY HOBBIM CUTYAaIIUsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2)CaMOKOHTPO.JIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENHbHON  pediieKCHUH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HUX PE3YyJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOTI'0 PELICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATENbHOCTH;

3)npunsaTHe ceds1 M APyrux:

OPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajiu3€ pe3yJIbTaToOB
NEeATENbHOCTH;

IPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBEKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueoOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHUM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUN B PAa3JIMYHBIX YYEOHBIX CHTyalUsAX, & TAaKKE B pealbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmeTrHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTUMH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 33714,

YMEHHE pACKpbIBaTh COJAEp)KaHHE OWOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M TMpEeBpalleHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisiius), ypoBHEBAs OPraHU3alUs JKUBBIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, I3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKyJIspHON Ouosiorun), 3akoubl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yyeHust (o 1eHTpax MHOTrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacteHuit H. WM. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHUE U
ONMCAHUE YKMUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMU BEJIMYMHAMH, OOBICHEHHE IOTYYEHHBIX



pEe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbl HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJICNSATh CYIICCTBEHHBIE MPU3HAKNA BHPYCOB, KJIETOK MPOKAPUOT H
SYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALICHHs] 3HEPTUU B KIIETKe, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHUS, PAa3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MOJyYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LENaplo obOecriedeHus 0e30acHOCTU CBOETO 3J0POBbs U 3JI0pOBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOIEHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOTHON cpene, MOHUMAaHHUE HEOOXOIWMOCTH WCIOJIB30BaHUS JOCTH)KCHUN
COBpEMEHHOM  Ouomorud W OMOTEXHOJOTHMH AN palMOHAIBHOIO
IPUPOJIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETUYECKHE 3aJaud Ha MOHO- W
TUTHOPUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMs HACIEAOBAHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHME BBINOIHATH J1a0OpAaTOPHBIE M IMpakTUYECKHE pPaldOThI, COOIHOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBAaTh W HWHTEPIPETHPOBATH HWH(GOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MaccOBOM MH(OpMALIUU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCIENOBaHUI B OHOJIOTHH,
MEAHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE U YCTHBIE COOOIIEHMUS,
000011asi OMOJIOTHYECKYI0 MHPOPMAIUIO0 M3 HECKOJbKUX HCTOYHHMKOB, I'PaMOTHO
WCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

IIpenMeTHbIe pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» 6 11
Kjlacce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJU OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUSA ECTECTBEHHbIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIaJ€ POCCUHWCKHUX U
3apyOeKHbIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JJIsl pelIeHHsI )KU3HEHHBIX 33]1aY;

YMEHHE pACKpbIBaTh COAEp)KaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHSTHMA:
BUJI, TOMYJIALNSA, TeHO()OHA, SBOIIOLMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLIUH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHMJI000pa30BaHME, HKOJIOIMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTAHUA,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3IaraTb OWOJOrMYecKue Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit aBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTPEICNIATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BIJIAJIETh METOJIJAMUA HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE JKMBBIX CHCTEM, MPOLIECCOB W SIBJICHUM, OpPraHHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHMN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTE€OlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpPraHM3MOB, JEWUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBI, IEpeHoca
BEIIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTh IMOJIYyUYCHHBIC 3HAHUS JJIi OOBSICHEHUS OUOJOTHUECKUX
IIPOLIECCOB M SIBJICHUM, JUI NPUHATHS NPAKTUYECKUX PEUICHUH B IOBCEIHEBHOMU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHUS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpeje, MOHUMaHWE HEOOXOJAMMOCTH HCIOJIb30BAaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH JIs1 PAIIMOHAILHOTO MTPUPOIOTIOIb30BAHHS;

YMEHHE peuiaTh 3JIEMEHTapHbIE OUOJOTHYECKUE 3aJlaud, COCTABJISATh CXEMBbI
NEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETIH MUTAHUsA);

YMEHUE BBINOJIHATH JIA0OpATOpHbIE M MpakTU4YecKue paboThl, COOJI0IAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGPOPMAIIMK, HAYYHO-IOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajgbHblE  JKOJOTHYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMoJIOTHYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUITHBIN arnmapaT OHMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pasjieiioB KosmyecTBouacos DJIeKTpOHHbIe (HM(ppOBbIE)
n/n U TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl

1 buonorus xak Hayka 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
JKuBbie cucTeMbl U MX

2 1 bu6numoreka LIOK https://m.edsoo.ru/7f41¢292
OpraHu3aIus
XUMHUYECKHUH COCTAB U

3 8 bu6mmoteka LIOK https://m.edsoo.ru/7f41¢292
CTPOCHHUE KIIETKH

4 KusneneaTenbHOCTb KIIETKHU 6 bu6nuoreka LIOK https://m.edsoo.ru/7f41¢292
PasmHOXeHUE U

5 VHJAUBUAYAITBHOE Pa3BUTHE 5 but6mmoreka I{OK https://m.edsoo.ru/7f41¢292
OpraHU3MOB
HacnenctBeHHOCTD U

6 A 8 bubmmoreka LIOK https://m.edsoo.ru/7f41¢292
M3MEHYMBOCTH OPTAaHU3MOB
Cenexkuus OpraHu3MOB.

7 t P 3 bubnmnoreka [{OK https://m.edsoo.ru/7f41c292
OCHOBBI OMOTEXHOJIOTHH

8 PeszepBHOE Bpems 1 bu6muoteka LIOK https:/m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME



https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 KITACC

HaumenoBanue KoJsun4yecTBo 4acoB
Ne duekTpoHHbIe (L pPOBHIE)
pa3aesioB U TeM
n/n Bcero o0pa3oBaTejibHbIE PECYPChI
NMPorpamMmbl
OBOIIOIUOHHAS
1 " 9 bubmuoteka [{OK https://m.edsoo.ru/7f41cc74
Ounotorus
Bo3nukHoBeHUE U
2 pa3BUTHE )KU3HU Ha 9 bubnumoreka LIOK https:/m.edsoo.ru/7f41cc74
3emiie
Opranusmsl U
3 P 5 bub6mmoreka LIOK https://m.edsoo.ru/7f41cc74
OKpY>Karolas cpesa
CooO1ecTBa u
4 9KOJIOTUYECKHUE 9 bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHOe Bpems 2 bubnnoreka L{OK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

ITIOYPOYHOE INIAHUPOBAHUME

10 KJTACC
KosmmuecTBo yacos
Ne i/ Tema ypoka
Bcero
1 buonorus B cucreme Hayk 1
) MeTo/el mo3HaHUS XUBOU TIpupoibl. [IpakTudeckas padora Ne 1 «Vcronb30BaHne pa3IMIHBIX |
METOIOB MPHU N3YUYECHUU OMOJIOTUUECKUX 0OBEKTOBY
3 buonornueckue cucTemsl, MPOLIECCHl U UX U3yUYECHHE 1
4 XHUMUYECKUHN COCTaB KJIETKU. Bojga u MUHEpaJIbHBIE COJIU 1
5 benxu. CoctaB u cTpoeHue 0enkoB 1
6 depMeHTH — OnoJIOrHYecKre Katanu3aTopsl. JlJabopaTtopHas padora Ne 1 «M3yuenue |
KaTaJIUTHYECKON aKTUBHOCTU (DepMEHTOB (Ha MpUMEpPE aMUIIa3bl WIIH KaTalasbl)»
Yraesoapl. JInnuasl 1
HyxknennoBblie kucnorsl. ATO 1
Ucrtopus u meTopl n3ydenus kieTku. Kierounas reopust 1
10 Kinetka xak negocTHas )KHBasg CHCTEMa 1
Crpoenue rykapuotTndeckoi kietku. Jlaboparopnas padora Ne 2 «M3yueHue cTpoeHHs KIETOK
11 pacTeHuid, ’)KUBOTHBIX, TPUOOB U OaKTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax u 1
UX OIHCAHUE
12 OOMeH BemecTB WM METaboIi3M 1
13 dorocuHTe3. XEeMOCHHTE3 1
14 DHepreTnyeckuii 0OMeH 1
15 Kuznennslit nukin kinetku. Jlenenue kinetku. Murtos. JlabopatopHnas pabora Ne 3 «HaGmonenue 1
MHUTO32 B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKpPOIIpEenapaTax»»
16 buocunres 6enka. Peakiius MaTpuaHOTO CHHTE3a 1




17 Tpaucnsius — GuocunTe3 6enka 1
18 Hexnerounsie ¢hopMbl )KU3HU — BHPYCHI 1
19 @OpMBI pa3MHOKEHHUSI OPraHU3MOB 1
20 Meiio3 1
)1 OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. OmogorBopenue. JlabopaTopHas padora Ne 4 |
«M3yueHune cTpoeHuUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy»
22 NHnuBunyansHOE pa3BUTHE OPraHU3MOB 1
23 I'eneTnka — Hayka O HACJIEICTBEHHOCTH U U3MEHUYUBOCTHU 1
24 3aKOHOMEPHOCTHU HACTEAOBaHUS TPU3HAKOB. MOHOTHOPUIHOE CKPEIIUBaHUE 1
25 JlurubpuaHoe ckpernmBanye. 3aKOH HE3aBHCHUMOT'0 HaCJIeJOBaHUsI IPU3HAKOB 1
26 CuermieHHOe HacienoBanue npu3HakoB. Jlabopatopuas padora Ne 5 «3ydyenue pe3ynbratoB |
MOHOTHOPHUIHOTO U AUTHOPHIHOTO CKPEITUBAHUS y JP030(HIIBI Ha TOTOBBIX MUKpOIpEnapaTaxy
27 I'enetuka nomna. HacienoBanue nNpu3HaKkoB, CLEIUICHHBIX C I10JIOM 1
)3 N3menunBocTh. HenacnencreenHas uaMeHUnBoCTh. JlabopaTopHas padora Ne 6. 3yuenue 1
MOAU(PUKAIIMOHHON U3MEHUHNBOCTH, MOCTPOCHHUE BAPUAIIIOHHOTO psiZia U BApUAIIMOHHON KPUBO»
29 Hacnencreennas mameHunBocTh. JlabopaTopHas padora Ne 7. « AHaiM3 MyTanuii y 1po30Quisl Ha 1
TOTOBBIX MHUKpOIIpenapaTax»
30 I'enernka yenoseka |
31 PesepBubIil ypok. O6006mieHue no reme «HaciaeacTBeHHOCTh M K3MEHYUBOCTh OPTaHU3MOBY 1
32 Cenexuus Kak HayKa U IpoLecC 1
33 MeToibl U JOCTUKEHHUS CENEKIIMN PACTEHUIA U JKUBOTHBIX 1
34 buorexHoiorus Kak oTpacib IPOU3BOICTBA 1
OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KITACC

KoauuecTBO 4acoB

Ne i/m Tema ypoka
Bcero
OBOIOIUSA U METO/IbI €€ N3YUECHMUSI 1
2 Hcropus pa3Butus npeacTaBieHuit 00 IBOTIOIUN 1
Muxkpo3BOIHOLHS 1
4 [Tomynsiiust Kak 3JIeMeHTapHas eUHUIA BUJIa U dBOIIOIMH. JlabopartopHas padora Ne 1 |
«CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUIO»
JIBroKylIe cuibl (371IeMeHTapHbIe (PAKTOPBI) IBOJIOLUN 1
EcrecTBennblIii 0TOOP M €10 (GOPMBI 1
. Pe3ynbTathl 3BOMIIOIMHU: TPUCTIOCOOJIEHHOCTh OPraHU3MOB U BU000pa3oBanue. JlabopatopHas |
pabota Ne 2 «Onucanne mpucrnocoOIeHHOCTH OPraHu3Ma U €€ OTHOCUTEITLHOTO XapaKTepay
8 HampaBrieHust u myTu MaKpOdIBOIIOIUH 1
9 Heob6patumocTs 3BOIIONINN 1
10 Hcropus xu3HU Ha 3eMile U METO/bI €€ U3yUeHUs 1
11 ['unoTe3sl MpOMCX0XKACHUA )KU3HUA HA 3eMiie 1
12 Pa3BuTHe *u3HN Ha 3eMIie 110 3paM U Nepruojam 1
13 OcHOBHBIE 3TaIlbl 3BOIIOIUN PACTUTEILHOTO U )KUBOTHOTO Mupa. [IpakTuueckas padora Ne 1 |
«M3yueHune UCKOMaeMbIX OCTaTKOB PACTEHUHN U JKUBOTHBIX B KOJIICKIUSIX)
14 CoBpemeHHas cucTeMa OpraHuYecKkoro Mupa 1
15 DBOJIOIHS YeJIoBeKa (aHTPOIOTreHe3) 1
16 JiBmokyniue cuibl (pakTopbl) aHTPOIIOreHe3a 1
17 OCHOBHBIE CTaIMM BOJIOLUH YEIOBEKA 1
18 UenoBeueckue pachkl U IPUPOIHBIE AANTALIMU YEIOBEKA 1
19 PesepBHbIit ypok. O600meHne mo reMe « Bo3HUKHOBEHHE U Pa3BUTHE KU3HHU HA 3eMIIe» 1




20 DKOJIOTrHs Kak HayKa 1

21 Cpenpl oOuTaHUS U SKOJIOTHYECKHE (PaKTOPHI 1
AbGuoTtnueckue haxrtopsl. JJabopaTtopnas padora Ne 3. «Mopdomornueckre 0CoOOEHHOCTH

22 pacTeHui U3 pa3HbIX MecT oOuTanus». JlaboparopHas padota Ne 4. « BnusiHue cBera Ha pOCT U 1
pa3BUTHE YEPEHKOB KOJIEyCay

23 bruotnyeckue hakTopsl 1

24 DKOJOTHYeCKHe XapaKTepucTHKu nomynsauuu. [Ipaktuueckas padota Ne 2 «[loacuér miotHoCTH |
MOMYJISIIUI Pa3HbIX BUIOB PACTCHUIN»

25 CoobmecTBa OpraHu3MoB — OHOIICHO3 1

26 DKOJIOTUUECKUE CUCTEMBI (IKOCUCTEMBI) 1

7 OcCHOBHBIE TIOKA3aTeIN HIKOCUCTEMBI. DKOJIOTHYeCKre nupaMu/ibl. CBOMCTBA SKOCUCTEM. 1
Cykueccus

28 IIpupoaHbIE 3KOCUCTEMBI 1

29 AHTPOIOTE€HHbIE SKOCUCTEMBI 1

30 buocdepa — rinodanpHas skocucTema 3eMiu 1

31 3aKOHOMEPHOCTH CYIIeCTBOBaHUS OHochepsl 1

32 YenosedecTBO B Onocdepe 3emin 1

33 Cocy1iecTBOBaHHE MPUPOJIBI M YEIOBEYECTBA 1

34 PesepBubIil ypok. O606meHne Tembr «Coo011ecTBa U SKOJTOTUYECKHE CHCTEMbBD» 1

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble NMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero oopasoBanusi

CdhopmupoBaHHOCTh 3HAHWUH O MECTe W POJHM OWOJOTHU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHHUS; O
BKJI/Ie POCCHHCKUX W 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
Oounonornn; (HYHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COAEpKaHUE OMOJOTUYECKUX TEPMUHOB U
MIOHSITHIA: KU3Hb, KJIETKA, OpraHu3M; MeTabonn3M (0OMEH BEIIECTB U
MpeBpalleHle JHEepPruM), TrOMeocTa3 (caMOperysiius), ypOBHEBas
OpraHu3aIys >XKUBBIX CHCTEM, CAMOBOCTIPOW3BEIACHUE (PETPOTYKIIHS),

HACJICACTBECHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHC

VYMenne uznaratb OMOIOTHYECKUE TEOPHH (KJIETOYHAsi, XpOMOCOMHas,
MyTanuoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.1. BaBusnosa) u
yueHusa (0 LEHTpax MHOrooOpas3usi M MPOUCXOXKIEHHUS KYJIbTYPHBIX
pactenuii H.W. BaBunosa), onpenensiTe rpaHUIbl ©X TPUMEHUMOCTH K

JKHBBIM CHUCTEMaM

YMeHue BIaJeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOro/IeHNe W OINMCAaHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUH;
OpraHm3anuisi ¥ TpOBeJeHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBIDKGHHE  THUIOTE3bl;  BBIABJICHHE  3aBHCHUMOCTH  MEXIY
UCCIICTyeMBIMU BEJIMIMHAMH, OOBSICHCHHE TIOJTYUYCHHBIX PE3yJbTaTOB,
WCTIONIb30BAHHBIX HAYYHBIX TOHITHA, TEOPHH W 3aKOHOB, yMCHHE

ACJIaTb BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pe3y.J'IBTaTOB)

VYMeHue BBIIEIATH CYLIECTBEHHBIE IIPU3HAKU BHPYCOB, KIIETOK
MPOKAPUOT U DYKAPHUOT, OJHOKIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTH  TPOIECCOB OOMEHa  BEHIECTB W
MIPEeBpaICHHs] DHEPTHH B KIETKE, (OTOCHHTE3a, IUIACTHYECKOTO H
HHEpPreTH4eckoro  obMeHa,  XEMOCHHTE3a, MHTO3a,  Meio3a,
OIJIOJJOTBOPEHHSI,  Pa3MHOXCHHS, HWHAWBUAYAIBHOTO  Pa3BUTHUS

opranu3ma (OHTOTEHE3)




VYMeHnne IIPpUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS

OHMOJIOTMYECKHUX TMPOILIECCOB U SBJICHHMA, ISl MPUHATHS MPAKTUICCKIX
pelIeHni B MOBCEHEBHOW KU3HU B IENSAX o0ecrieueHus: 6€30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO OKpYKarolllell  IPUPOIHOU

IIOBCACHUA B cpeac,

IIOHMMAaHHC HGO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMCHHOﬁ Ouonorun W OHMOTEXHOJIOTHI AJid palfMOHAJIBHOT'O

MIPUPOIONIOIB30BAHUS

YMeHue pemath 3J€MEHTapHble T'€HETHMYECKUE 3a/auyd Ha MOHO- U
TUTHOPHUIHOE CKpPEILMBaHUE, CLEIJIEHHOE HAacjIel0BaHUE; COCTaBIATh
CXeMbl ~ MOHOTHOPUJIHOTO

CKpCluIrMBaHUA JJIsA MMpEaACKasaHuA

HACJIEA0BAHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBIMONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE pPabOTHI,

coOmoarh mpaBwia mpu pabore ¢ y4yeOHBIM M J1a0OpaTOPHBIM

000py10BaHHEM

YMeHHne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMALIHIO
OMOJIOTMYECKOTO COJIEpKaHMsl, BKIIOYAOLIYIO IICEBJIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuHO-IONyJIsipHbIE MaTepHallbl);
ATUYECKHE AacleKThl COBPEMEHHBIX UCCIENOBaHUI B OHONIOTHUH,

MCOUIINHE, OHMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTHYECKYIO WH(OPMAITUIO M3 HECKOJbKHUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BAaTh MOHSATANHEBIN armapar ouoJIoruu

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeiHero 001ero o0pa3oBanusi

CdhopmupoBaHHOCTh 3HAHUU O MECTe U POJH OUOJOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUPa M HAYyYHOTO MHPOBO33PEHHUS; O
BKJIAJIC POCCHHMCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTHE
Oouonoruu; (HyHKIIMOHATLHOW TPAMOTHOCTH YENIOBEKA ISl PEIleHUs

JKN3HCHHBIX 3aJa4

YMeHHue pacKpbIBaTh COJCpXKAHWE OMOJIOTMYECKUX TEPMHHOB U

MOHATUI: BUJ, TOIYJIAIUSA, TeHOMOH, SBOJIONHUS, IBUKYIIHE CHIIBI




(dakTopsI) ABOJTIOIINH, MPUCTIOCOOICHHOCTh OpTaHU3MOB,
BUI000pa30BaHue, HKOJIOTUYECKUE (baxTopsl, IKOCHCTEMA,
MPOYLIEHTHI, KOHCYMEHTHI, pPEAYLEHTHI, enu MUTAHMUS,

AKOJIOTHYECKasl MUpaMKia, OMoreoreHo3, onochepa

VYMeHue uznaraTb OMOJIOTHUECKUE TEOpUHU (3BONMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYEeCKass TEOpHUs  DBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactsa K.M. bapa, yepenosanus
IJIAaBHBIX HampasjieHud u nmyrtei spomonuu A.H. CeBepiiosa, ydeHust o
oumochepe B.M.  Bepnamckoro), ompenaensTh  TpaHUIBI  HX

IMPUMCEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHWEe W OIMCAaHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUU;
OpraHm3anuisi ¥ TPOBEIEHUE OHMOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBIDKGHHWE  THUMOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXKIY
HCCIICyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYUYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHITHHA, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTb BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX p€3y.HBTaTOB)

Ymenue BBIJIETISATh CYILIECTBEHHbBIE MIpU3HAKU CTpOECHUS
OMOJIOTUYECKUX  OOBEKTOB: BMJIOB, MOMYJSIUMN, MPOAYIEHTOB,
KOHCYMEHTOB,  pPEOyLIEHTOB,  OWOTeOIleHO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEACTBEHHON M3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUAO00Pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTHMUECKUX (DAaKTOPOB Ha OPTraHU3MBI,
MepeHOCca BELIECTB U MTOTOKA SHEPTUU B SKOCUCTEMAX, AHTPOIIOT€HHBIX
M3MEHEHUHN B SKOCHUCTEMAaxX CBOEU MECTHOCTH, KPyTOBOPOTa BEUIECTB U

OMOTCOXMMHYCSCKHX IMKIIOB B Onochepe

VYMeHne IIPUMCHATH IIOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS
OHMOIOTHYECKUX nmponeccoB 1u SIBJICHI/If/'I, AJId TIPUHATHUA MPAKTHYCCKUX
peleHHii B MOBCETHEBHOMN KHM3HU B LIEJsIX o0ecrieueHHs 0€301MacHOCTH
CBOET'O 3[J0POBbS U 3[J0POBbs OKPY>KAIOLIHX JII0JIeH, COOII0AEHUS HOPM
IPAaMOTHOTO IIOBEJEHUS B  OKPYKAIOIIEHM MPUPOIHOM  CpPEXE;
IIOHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Ouosorun JJI PAallMOHAJIBHOT'O IPUPOAOITIOJIB30BAHUSA

VYMmenue peiiaTtb 3JICMCHTAPHLIC OHMOJIOrHYECKIE 3aJda4yu, COCTaBJIATHb

CXCEMBI IICPCHOCA BCUICCTB U SHCPIrd B SKOCUCTEMAX (I_IGHI/I HI/ITaHI/ISI)

YMeHHe BBIMONHATH JIA0OpATOPHBIE U TMPAKTUYECKUE PadoTHI,
coOmoaTh TpaBWjia Tpu padboTe ¢ Y4eOHBIM H Ja0OpPATOPHBIM

o0opyIoBaHHEM




YMeHne KpUTHUECKU OLEHUBATh W HWHTEPIPETHUPOBATH MH(GOPMALUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOYAIOUIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3nuyuHbIX ucTouyHNKOB (CMU, Hay4dHO-IOMyJIsIpHBIE MaTepUabl);

’ paccMmarpuBaTh rino0aabHbIE HKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATh MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UIUIO
YMeHue co3naBaTh COOCTBEHHBIC MHCHMEHHBIC U YCTHBIE COOOIICHUS,
10 00001m1ast GMONIOTUYECKYI0 HH(POPMALIMIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

I'paMOTHO HCII0JIb30BAaTb TTOHATHHHBIN alrrapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAaHUA

1

buonorus xkak HaykKa

1.1

buonorus — Hayka o >xuBoil mpupozae. Ponp Ouonoruun B (popMupoBaHUM

COBPEMEHHOW Hay4yHOU KapTHUHBI Mupa. CHcTeMa OMOIOTHYECKUX HAYK

1.2

MeTozbl NO3HAHUS KUBOW NMPHUPOJIBI (HAOII0JeHHE, SKCIIEPUMEHT, ONMCaHue,
U3MepeHue, Kiaccupukanys, MOAEIUpOBaHHE, CTaTHCTUYEcKas o0paboTka

JTAHHBIX)

JKuBnIie cCTEMBI B X opraHnu3anusa

2.1

JXKusble cucteMbl (OnocucTeMbl) Kak IpeaMeT uzydyeHus ouosoruu. CBoicTBa

OuocucTeM U UX pa3HOOOpasue

2.2

YpoBHU OpraHu3zanuyu OMOCUCTEM: MOJIEKYJISIPHO-TEHETUUECKHM, KIETOUHbIH,

OpraHU3MEHHBIH, MOMYJIALUOHHO-BUIOBOM, SKOCUCTEMHBIH, OrochepHbIit

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMHAYECKUHA COCTaB KJIETKU. XHUMHUYECKHE OJIEMEHTBI: MaKpOXJEMEHTHI,
MHKpOdJIeMeHThl. Boga u wMuHepanpHble BeiiecTBa. {DYHKIMM BOABI U

MHHCEPAJIbHBIX BEIICCTB B KJIICTKE. Ho;mepmaHHe OCMOTHYECKOI0 Oananca

3.2

benxu. CoctaB u ctpoeHne 0€IKOoB. AMHUHOKHUCIOTBI — MOHOMEPHI OENIKOB.
He3zameHunMble M 3aMEHUMBbIE AMMHOKUCIOTH. AMMHOKHUCIOTHBIM COCTaB.
VY pOBHH CTPYKTYpBI OEITKOBOW MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHAsS, TPETHYHAS
U 4eTBEPTUYHAS CTPYKTypa). XUMUYECKHE CBOMCTBA OenKkoB. bruonornueckue
GbyHKIIH OCTKOB.

®depMeHThI — Onosiornyeckue kartanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cyoctpatHas cnemuduunocts. Kodpepmentsl. Buramunsl. OTnnyus

(l)epMeHTOB OT HCOPIraHNYCCKUX KAaTalIn3aToOpOB

3.3

VYraeBoasl: MoOHOcaxapuabl  (TIIOKo3a, pubo3a H  J1e30KCHpub03a),
aMcaxapuabl (caxaposa, JIaKTo3a) W IMOJHMcaxapuipl (Kpaxmai, TIMKOTEH,
uestoo3a). buonornueckue GyHKIMU YIII€BOJOB.

Jlumuael:  TpUraMuepunsl, crepouabl, ¢dochomunuasl. 'mapoduabHO-
rugapodoOHbIe cBoicTBa. buonoruueckue ¢ynkiuu aunuaoB. CpaBHeHHE

YIii€eBoa0B, OEJIKOB U JIMIINO0B KaK HCTOYHHUKOB SHCPIruu
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HyxneunoBbie kucinorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpHI
HyKJIenHOBbIX KucioT. Crpoenue u ¢ynkuuu JJHK. Crpoenue u dyHKImm

PHK. AT®: crpoenue u pyHKIUU




3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl n3y4eHHs KIETOK

3.6

Knerka kak nenoctHast xuBasi cuctema. OO1ie Mpu3HaKy KJIETOK: 3aMKHYTast
HapyxHas MmemOpaHna, mosiekynbl JIHK kak reneruueckuii anmapar, cucrema

cuHTe3a OeJika

3.7

Tunbel knerok: »sykapuoTHueckas M Hpokapuotudeckas. OcoOeHHOCTH
CTpO€HHsI MpoKapuoThyeckol kieTku. Kierounas crenka Oaktepuil.
Crpoenue »ykapruoTUYECKOW KIETKH. OCHOBHBIE OTIWYHUS PACTUTEIIBHOM,

KMBOTHOHM M I'pUOHOM KIIETKU

3.8

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, UX
¢bynkuun. [Inasmaruueckass memOpaHa, e€ cBoiictBa u QpyHkimu. L{utonnazma
u e€ opraHouibl. OnHOMeMOpaHHbIE OPraHOM/Ibl KJIETKHU: 3HAOIIa3MaTH4ecKas
cetb (DIIC), ammapar ['ombmxu, nu3ocombl. [101yaBTOHOMHBIE OpPTaHOWIBI
KJIETKUA: MUTOXOHJPUH, Iu1acTusl. [IporcxoxxaeHne MUTOXOHIPUM U TUIACTUL.
Bugapr mnactun. HememOpaHHble OpraHOUbI KJIETKU: PUOOCOMBI, KIETOUHBIH

LEHTP, PECHUYKH, KTyTUKH. DYHKIIUN OpraHONI0OB KJIeTKU. BriroueHnus

3.9

SAnpo — perynstopHbiii eHTp kieTku. CTpoeHue siapa: siaepHas 000JouKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

X(HSHG)IGSITCJ’IBHOCTL KJIIETKH

4.1

OOMeH BemecTB, WIK MeTaboaM3M. ACCUMIIIALUS (TUIaCTUYECKUl OOMEH) U
JTUCCUMUIISIIINSA (SHEPTeTUUECKUil 0OOMEH) — JIB€ CTOPOHBI €AMHOTO Tpolecca
MeTtabonu3ma. Tumbl oOMEHa BEUIECTB: aBTOTPO(MHBIM U TeTepOTPOPHBIN.

Ponb pepmenTOB B 0OMEHE BELIECTB U MPEBPALICHUHN SHEPTUU B KIIETKE

4.2

®orocunte3. CperoBas u TemHOBas (a3el  orocunreza. Peakmuu
dbotocunaTe3a. DhdeKkTUBHOCTh (PoTOoCcHHTE3a. 3HaUYeHHE (HOTOCHHTE3a s
KU3HM Ha 3emuie. BnusHue yciioBuil cpeabpl Ha (POTOCHHTE3 W CHOCOOBI
MIOBBIIICHUS €70 IPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHHTe3. XEeMOCHUHTE3UPYIOIINe OakTepuu. 3HAUCHHE XeMOCUHTe3a IS

JKA3HU Ha 3eMie

43

OHepreTndyeckuii oOMeH B KieTke. PaciiernsieHune BeIIecTB, BBIJENCHHE U
aKKyMYyJINPDOBAaHHME D3HEPTUM B KJETKE. DTambl 3HEPreTUYecKoro oOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KucaopoaHoe OKMCIEHUE, WIHA KIETOYHOE

apixanue. DPPEeKTUBHOCT YHEPIeTUIECKOT0 OOMEHa

4.4

Peaknum wmarpuyHoro cuHre3a. ['eHermueckas wunHpopmamus u JIHK.
Peanuzanus reHerndeckoit nHpopManuu B kietke. ['eHeTHUecKkuil KoJ U ero
cBoiictBa. TpaHckpunuus — wmatpuuHbeii cuHte3 PHK. Tpancmsmus —

o6uocunTe3 Oenka. Koaupoanue aMmuHOKUCIOT. Pons pubocom B OnocuHrese




OeJka

4.5

Heknerounsle gopmbl xu3Hu — Bupycel. cropus otkpsiTus Bupycon (.U.
WBanoBckmii). OCOOEHHOCTH CTPOCHHUS U HKU3HEICSATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTteHMid, *KMBOTHBIX M YEJIOBEKAa, BBI3bIBACMBbIE
Bupycamu. Bupyc ummyHomeduruta uenoBeka (BUY) — Bo3Oyautens

CIIN da. ITpodmiakTuka pactpoCTpaHEeHUsI BUPYCHBIX 3a00JIeBaHUM

Pa3smMHOXEeHME 1 HHIMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB

5.1

Kierounslii 1Mk, WM KU3HEHHBIM HUKI KiIeTKd. MHTepdaza u MHUTO3.
[Tporneccrl, npoTtekatonme B nHTepdase. Perumkanus — peakuuss MaTpUIHOTO
cunreza JJHK. Crpoenune xpomocom. XpOMOCOMHBIH HaOOp — KapHOTHII.
JIMTUIOUIHBIA W TalJIOWJHBIA  XpPOMOCOMHBIE HAOOpbhl.  XpOMaTHJIBI.
[uronornyeckne OCHOBBI PA3MHOXKEHUS W WHAMBUAYAJIBHOTO PA3BUTHSA
OpraHU3MOB.

Henenne kierkn — muto3. Ctaguu murtosa. IIpoueccsl, npoucxonsniue Ha

PAa3HBIX CTAAUAX MUTO34A. buonormdyeckuii CMBICIT MUTO3a

52

®opMbl pa3MHOKEHHsI OPraHU3MOB: Oecriosioe U nosioBoe. Buabl 6ecnosoro
pPa3MHOXKEHHUA: JIeJIEHWe HaJlBOe€, MOYKOBAHHME OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE  Pa3MHOXKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIS CCIICKINN

53

[TonoBoe pa3zMHOMXKEHUE, €ro OTIINYHUS OT OECIOI0To.
Metiio3. Cragun wmeio3sa. I[lpomeccel, mpoucxoisiuiue Ha CTaausx Menos3a.
[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buosnornyeckuii cMbici U

3HaYEeHNE MEN03a

54

'amerorenes — mpouecc 00pa3oBaHUS MOJOBBIX KJIETOK Yy JKHUBOTHBIX.
[losnoBbIe Kene3bl: CEMEHHMKM W sSMYHUKH. OOpa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj, SHIEKIeTKa) — CIEPMaTOreHe3 U
ooreHe3. (OcCOOEHHOCTH CTPOCHHUS SIMIEKIETOK M  CHEepMaTO30MJIOB.

OmnonorBopenue. [TapreHorenes

5.5

WnpuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpPHOHAJIBHOE  pa3BUTHE
(omOpuorene3). Ortambl SMOPHOHAIBHOTO PA3BUTHS Y  MMO3BOHOYHBIX
KUBOTHBIX: JpoOJIeHHe, racTpyiisauus, opraHoreHe3. IlocTamOGpuoHanbHOE
pa3BuTHe. THUIBl MOCTAIMOPHOHAIBHOTO PA3BUTHUS: MpPSIMOE, HENPsIMOe
(imunHOYHOE). BnusiHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DAKTOPSI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHbBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHHS: CTPOEHUE

CCMCHHU, CTalUN PA3BUTHU

HacnencTtBeHHOCTh M U3MEHUYMBOCTD OpraHu3mMoB




6.1

IIpenmer w 3amaum reHetuku. Mceropus pasBuThs TEeHETHKU. Bxian
POCCUICKHX M 3apyOeKHBIX YUEHBIX B pa3BUTHE '€HETUKU. METO bl TEHETUKU
(ruOpuI0IOTUYECKU, LMTOT€HETUYECKUH, MOJEKYJISPHO-T€HETUUYECKU).
OcHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HAacJeIOBaHMS MPU3HAKOB, YCTaHOBJICHHBIE . MeHnenem.
MonoruOpuaHoe CKpeluBaHue. 3aKoH eAuHOo0Opa3us TUOPHIIOB IEPBOTO
nokoneHus. [IpaBuno momuHHMpoBaHMs. 3aKOH pacCHICTUICHUS IPU3HAKOB.
['unore3a ynctoTh ramert. [1oHOE 1 HETIOJIHOE JOMUHHPOBAHUE.

JlurnOpugHoe  CKpelMBaHWE. 3aKOH  HE3aBHUCHUMOIO  HACJICIOBAHUS
npu3HakoB. llUToreHeTHYecKWe OCHOBBI JTUTHOPHUIHOTO CKPEIIMBaHUS.
Ananmusupyroniee  cKkpemuBaHue.  Vcronp30BaHHE — aHAIM3HPYIOLIETO

CKpEITUBaHUS JIJIsl OTIPE/ICIICHUSI TEHOTUIIa 0COOU

6.3

CueruieHHOe  HacienoBaHWe Tpu3HakKoB. PabGora T. Moprana mo
CIEIUICHHOMY HAcJIeIOBaHWIO TeHOB. HapyieHnue cremieHuss TEHOB B
pe3yabTaTe KpOCCHHrOBepa. XpPOMOCOMHAs TEOpUsl HACIEACTBEHHOCTH.
['eneTnueckue KapThl.

I'eneTnka mona. XpoMOCOMHOE OMpe/eeHUe 1ojia. AyTOCOMBI U TOJIOBBIC
XpOMOCOMBI. ['OoMOraMeTHble U rereporaMeTHbie OpraHu3mMel. HacnenoBanue

MMPU3HAKOB, CHUCIUICHHBIX C ITOJIOM

6.4

N3menunBOCTh. BHIbI N3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACIEICTBEHHAs.
Pone cpenpl B HEHACIEACTBEHHOM HW3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIUGUKAIMOHHON W3MEHYMBOCTU. BapHalMOHHBIM psa M BapualOHHAs
kpuBad. Hopma peaknuu npusHaka. KoimdecTBEeHHbIE M Ka4eCTBCHHBIE
OpU3HaKM W WX HopMma peakuuu. CBoiicTBa  MOAM(DHUKANMOHHOM

HU3MCHYHUBOCTHU

6.5

HacnencrBennas, WM TIe€HOTHIIMYECKAs, H3MEHYHBOCTH. KoMOMHATHBHAA
W3MEHYUBOCTh. MeHo3 M MOJOBOM TpoIlecC — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTallMoHHas HM3MEHYUBOCTh. Kiaccudukamus MyTaliuid:
FEHHbIE XPOMOCOMHBIE, TE€HOMHbIE. YacTora © NOPUYUHBI MYyTalUM.
MyrareHHbie (akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEICTBEHHOMN

n3menunBoctu H.M. BaBunosa

6.6

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI T'E€HETUKU
YeJoBeKa: reHEealOrH4eCKui, ONM3HELIOBBIIA, LUTOT€HETUYECKUH,
OMOXMMUYECKHM, MOJICKYJISIpHO-TeHeTHUeckuii. COBpeMEHHOE OmpeesieHre
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE
¢ momowio ITI[P-ananu3a. HaciaeacTBeHnbie 3a001¢BaHUS YEI0BEKA: TCHHEBIC

60H63HI/I, 0oJ1e3HU C HaCHeHCTBCHHOﬁ npeaApacioIOKCHHOCTbIO,




XpoMOocOoMHbIe ~ Oone3nn. Comarhdeckue M T'eHEepaTUBHBIE MYTallWH.
[Tpuniunsl 310poBOro oOpas3a JKW3HH, AMArHOCTHKH, NPO(UIAKTHKH U
JIeYeHUs TeHETUYECKUX Oosie3Hen. Menuko-reHeTu4eckoe
KOHCYJIbTUpOBaHue. 3HaY€HUE MEJAUIIMHCKON M€HETUKH B MIPEIOTBPALLEHUN U

JICUCHUH I'CHETHUECCKUX 3a00JIeBaHUI YeI0BEeKa

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHI

7.1

Cenekiusi KaKk HayKa U TMPOIECC. 3apOKICHHUE CEJIEKIIUU U JOMECTHKAIIUS.
Yuyenne H.M. BaBuioBa o MeHTpax MPOUCXOXKICHHUS U MHOTOOOpa3us
KYJbTYPHBIX pacTeHHil. LIeHTpbl NPOUCXOKIEHUS JOMAIIHUX >KUBOTHBIX.

Coprt, mopoja, mramMmm

7.2

CoBpeMeHHbBIE METO/IbI CENeKIIMU. MacCOBbIN M MHAMBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHHH U >KUBOTHBIX. OlleHKa 3KcTepbepa. bin3koponcTBeHHOE
CKpeuBanue — UHOpuAMHT. Yucras nuHus. CKpeluBaHUe YUCTBIX JIMHUM.
I'erepo3uc, wunu rubpuaHas cwia. HepoacTBeHHOE CKpelIUBaHUE —
aytOpumaunr. OtnanéHHas ruOpummsanuss u e€ ycmnexu. VckyccTBeHHBIN
MyTareHe3 M IOJIY4YEHUE IMOJUIIONIOB. J[OCTMKEHUS CEJNEKLIUN PACTCHH,

JKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

buorexnonoruss kak orpacib NPOU3BOJCTBA. ['€HHasT WHXKEHEpHs. DTaIbl
co3nanus pekomounantHo JIHK u TpancrenHbix opranm3moB. Knerounas
umxkeHepusi. KineroyHele KyJIbTypbl. MUKpPOKIOHAIBHOE Pa3MHOXKEHUE
pactenuii. KioHMpoBaHWE BBICOKOMPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpPraHU3MOB. DKOJIOTUYECKUE U ATHUYecKue mpobneMbl. MO — renetudecku

MOI[I/I(I)I/II_[I/IpOBaHHBIC OpraHu3Mbl

11 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/iep:KaAHUS

DBOJIOLMOHHAS OUOJIOT U

1.1

OBOJIIOIIMOHHAS TEOpUS U €€ MECTO B OHOJIOTHH.

CeuzerenscTBa  3BOMIONMH. [laneoHTONOTHYECKHE:  TOCIIEIOBATENLHOCTD
IIOABJICHHUA BHUJOB B MaJICOHTOJIOTHIECKOM JICTOIMUCH, TMEPCXOAHBIC q)OpMBI.
Bbuoreorpaduueckue: cxoxctBo u paznuuue ¢ayH U (GIOp MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJACTBA M Pa3IHuUsi 3MOPHOHOB DPAa3HBIX
BU/IOB  MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC,

AHaJIOTUYHBIC, PYAUMCHTApPHLBIC Oprassbl, aTaBHU3MBI. MOJIGKYJIHPHO-




OMOXUMHUYECKUE: CXO0ACTBO MECXaHHM3MOB HACICACTBECHHOCTH MW OCHOBHBIX

META00INYECKHUX HYTCﬁ Y BCEX OPraHu3mMoB

1.2

OpomounonHass Tteopusa Y. JapeunHa. [lpennocbuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BHXKYIIME CHJIBI HBOJIONUH BUAOB MO JlapBuHY (M30bITOUYHOE
pa3MHOXKEHHE  TNpU  OrPAHUUYEHHOCTH  PECYpCcOB,  HEONpeaes€HHas

M3MEHYMBOCTb, 60pb0a 3a CyIIEeCTBOBAaHHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunterndeckas teopust sBomouuu (CTD) M OCHOBHBIE €€ IOJIOKEHHUS.

MuxposBontonus. [Tonmynsnusa kak eMHULA BUAA U SBOTIOLIMHT

1.4

JBuxyuie cuibl ((akTopbl) 3BOJIOLMU BUIOB B Ipupoje. MyTallMOHHBIN
npolecc U KOMOMHATUBHAS W3MEHYMBOCTb. [IoMysiiMOHHbBIE BOJHBI U Ipeid
reHoB. M3zomsiumst u wmurpanus. EctecTBeHHBI OTOOpP — HampaBiIsIOMIUN
¢axTop 3BomoLUH. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3yjbTaT 3BodoLuu. llpumepsl
npucnocoOIeHni y opranu3MoB. ApoMop(o3bl U UANOATANTALINY.

Bun wu BunmooGpasoBanume. Kpurepun Buma. OcHOBHbIE  (POpMBI

BI/II[OO6pa3OBaHI/IHZ reorpa(bnqecxoe, OKOJIOTHYCCKOC

1.5

MaKpOBBOHIOI_II/IH. (DOPMBI 3BOJIFOIUH: (i)I/IJ'IeTI/I‘IeCKaH, JAUBECPIrCHTHAA,

KOHBEpIeHTHasl, napaienbHas. HeoOpaTumMocTs 3BOMIIOLUN

Bo3HMKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

2.1

I[OHay‘-IHLIe OpCACTaBJICHUA O 3apOKACHUHN JKU3HHU. HaquHe TUIIOTC3bI
BO3HUKHOBEHUS JKM3HM Ha 3emuie: abMOreHe3 W MaHClepMHs. XUMUYecKas
3BOJIFOIMA. 3KCH€pI/IMeHTaHLHO€ MMOATBCPIKACHUC XUMHUYECKOU 3BOJIIOIINHA.
Hauanwsubie 3Tansl Ouonorndeckoit somtonuu. ['unoreza PHK-mupa. [1epBrie
KIETKM U ux jBomonus. @DopMUpOBaHUE OCHOBHBIX TIPYIII JKUBBIX

OpraHu3MOB

2.2

Pa3Butne xu3Hu Ha 3emiie mo spaMm u nepuogam. Karapxeil. Apxelickas u
npotepo3oiickast apel. [laneozoiickas spa u e€ mnepuoipl: KeMOpPHUHCKHUH,
OPJIOBUKCKWW, CUIyPUHUCKUH, JIEBOHCKUH, KAMEHHOYTOJbHbBIA, MEPMCKHUU.
Me3so30iicKkas 3pa U €€ IepuoAbl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass »pa W €€ mnepuoabl: MaJCOreHOBBIM, HEOTCHOBBI,
AQHTPOIIOICHOBBIM. XapaKTEpUCTUKA KIMMAaTa U T'EOJOTMYECKHX IPOLIECCOB.
OcHOBHbIE 3Tanbl 3BOJIOLUM  PACTUTEIBHOTO M KUBOTHOTO  MHpa.
Apomopdo3bl y pacTeHU U KHUBOTHBIX. [losiBIEeHUE, paclBeT U BbIMHUpaHUE

TPYIII )XUBBIX OPTraHU3MOB
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Cucrema OpraHMuYecKkoro Mupa Kak oOTpaxkeHue 3Bojouuu. OCHOBHbIE

CUCTCMATUYCCKHC I'PYIIIILI OPIraHU3MOB

24

DBOJIIOLIMS YEJIOBEKa. AHTPOIOJIOTHS Kak Hayka. PazBuTue mpeactaBieHUi o
MNPOUCXOKIACHUN YCIIOBCKA. MGTOILBI N3YUCHUA AaHTPOIIOTrCHE3A. CXO,Z[CTBa u
pasnuuus YeloBeKa U )KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YeIOBeKa.

JBwxyuue cuibl (pakTopbl) anTponorenesza. HacnenctBeHHas H3MEHYMBOCTD
U €CTeCTBeHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 )KMU3HU, U3TOTOBJICHUE OPYIUI

TPY/Ja, MBIIJICHUE, PEYb

2.5

OcHOBHBIE CTaVM ¥ BETBU 3BOJIOLUM YEJIOBEKA: aBCTPAIONUTEKU, YenoBek
ymenslid, Yenoek mnpsamMoxonsauiui, UYenoBek HeaHAepTanbCKuil, YemoBek
pasyMHbIi. Haxolku HCKOMaeMbIX OCTAaHKOB, BPEMsI CYILIECTBOBAHUS, 00JIaCTh

pacnpocTpaHeHust, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUs

2.6

Yenoseueckne  packl. OcHOBHBIE  OoOnbIIME  pachl:  €BPOIEOHMIHAS
(eBpasmiickasi), Herpo-aBcTpajiongHas (dKBaTOpHAJIbHAsI), MOHIOJIOHHAS
(a3maTcko-aMepuKaHCKass). YepThl TPHUCIIOCOOICHHOCTH TPEICTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBUSAM CYIIECTBOBaHMs. EJMHCTBO YenOBEYECKHUX

pac. Kputuka pacuzma

Opranu3Mbl ¥ OKpyKaroias cpeaa

3.1

DKonorusa Kak HayKa. 33,,[121‘-11/1 " pasacyibl 53KOJIOTHH. MGTOILBI 3KOJOTHYCCKUX
HccIeoBaHUN.  DKoJIoTMUecKoe  MHpoBo33peHue. Cpeapl  oOWTaHHS
OpTraHHU3MOB: BOJHAaA, Ha3C€MHO-BO3AylIHAaA, IIOYBCHHAA,

BHYTPUOpPTaHU3MEHHAs

3.2

Oxonorudeckue (akropel. Kiaccudukammst dKomorudeckux  (paxTopos:
abuoTtnyeckne, OMOTUYECKHE U AHTPOIOIrEeHHBbIE. J[eHCTBHE HKOJIOTHUECKUX

(hakTOpOB HA OPTaHU3MBI
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AbGuotnyeckue (QakTophl: CBET, TeMIepaTypa, BIaxHOCTh. dDoTonepruoausm.
[Ipucniocobnenuss OpraHu3MoOB K JEHCTBHIO aOMOTHYECKHX (DAKTOpPOB.

buonornueckue puTMsl

3.4

Bbuotnueckue paxTopsl. Buabl OHOTHYECKUX B3aMMOACHUCTBUI: KOHKYPEHIINUS,
XMIHUYECTBO, MApa3uTH3M, MYyTyallu3M, KOMMEHCAJIN3M (HaXJ1eOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAIM3M, HEWUTpadu3M. 3HAUYeHHE OHOTHUYECKUX
B3aMMOJCHCTBUM  JUId  CYIIECTBOBAaHUS  OPraHU3MOB B IPUPOJHBIX

C0o00IIIeCTBaX

3.5

OKOJIOTUYECKHE XAPAKTCPUCTHUKU  TIOIMYJIAIWUU. OCHOBHBIEC  ITOKa3aTeIIH




nomyJjsinuu: 4YuCJICHHOCTD, IJIOTHOCTh, POXKIAACMOCTb, CMCPTHOCTDb, IPUPOCT,

MUrpanusi. III/IHaMI/IKa YHUCJICHHOCTH IIOIIYJIAIWH U eé peryisinus

Coo0111ecTBa U YKOJIOTHYECKIE CUCTEMBI

4.1

CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BHJIOBaf,
NPOCTpaHCTBEHHas, Tpoduueckas (muimeBas). Bunsl-nomuHantel. CBs3u B

OHoIeHO3€e

4.2

Dkojoruueckue cuctembl (dkocuctembl). Ilonstue 00 »skocucteme u
6uoreoneHo3e. PYHKIMOHATIbHBIE KOMIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTbI, penyleHTbl. KpyroBopoT BeleCTB M TOTOK DJHEPrHMH B
skocucteme. Tpodudeckue (MUIIEeBbIE) YPOBHU dKOcHCTeMBI. [IumieBble Lenu
n cetu. OCHOBHBIE IIOKa3aTeJM »JKOCHCTEMBI: OHoMacca, MPOAYKLUS.
DKoJIoTnYecKre MUpaMUIbl: MPOIYKIIMY, YUCICHHOCTH, OMoMacchl. CBoiicTBa

9KOCUCTEM: YCTOWYUBOCTb, CAaMOperyJIsiius, pazsurue. Cykueccus

4.3

[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHUCTEMa XBOMHOIO
WIN IIHUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBIL.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe M XO34HCTBEHHOE  3HAUYE€HUE  arpo’KOCUCTEM U
ypOO3KOCHCTEM.

buopaznoobpaszue kak (¢akrop ycroilumBoctu skocucteM. CoxpaHeHue

OHMOJIOTMYeCKOT0o pa3HooOpasus Ha 3eMiie

4.4

Yuenne B.M. Bepnanckoro o Ouocdepe. I'paHuIbl, cOCTaB U CTPYKTypa
ouocdepsl. J)Kuoe BemiectBO U ero GpyHKIMU. OcoOeHHOCTH OmMochepsl Kak
rII00aNBEHON IKOCHCTEMBI. J[MHaMHUYecKoe paBHOBECHE W OOpaTHasi CBSI3b B
ouocdepe. KpyroBopoTsl BemecTB U OMOTEOXMMUYECKHE ITUKIIBI JJIEMEHTOB

(yrnepona, azora). 30HaIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTBO B Ouochepe 3emin. AHTpOTIOTEHHBIE U3MEHEHUsI B Ouocdepe.
['moGanpHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHATBHOTO YIPABICHUS NPHUPOIHBIMH pecypcaMH U HX

ucroJib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOAbI




