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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke nporpaMmbl MO OHOJOTHHM TEOPETUUYECKYID OCHOBY MJI OMpeleNeHUs
noaxonoB k QopMmupoBaHuio coaepkaHHus ydueOHoro mnpenMmera «buomorus» cocraBunu:
koHnentyanbHeie TonoxeHus PIOC COO o B3auMOOOYCIOBICHHOCTH IIejiel, coaep;KaHus,
pPE3yNIbTATOB OOYUYEHHS U TPeOOBaHUN K YPOBHIO [TOATOTOBKH BBIITYCKHUKOB, MOJI0KEHUA 00 00X
LeNsIX W MPUHLHKIAX, XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpelHero oOIlero
obpazoBanus B Poccuiickoii @enepanuu, a TakkKe INOJOXKEHUS 0 crnenuduke Ouonoruu, eé
3HAYCHUU B MTO3HAHUH )XKUBOH MPHPOIBI U 00CCIICUCHUH CYLICCTBOBAHMS YCIIOBEUECKOTO OOIIECTRA.
CornacHo Ha3BaHHBIM MOJIOKCHHM, OMPEACICHBI OCHOBHBIC () YHKIIUH TIPOTPAMMBI 110 OHOJIOTHH U
€€ CTpyKTypa.

[TporpamMma 1o Omonrornu AaéT MPEACTABICHHUE O IENsAX, 00 oOmel crpaterun OOyYCHUS,
BOCIIUTAHHS M PA3BUTHS 00yYarOMUXCs CPeICTBAMH Y4eOHOro mpeamera «buonorus», onpeaesiser
00sA3aTeNbHOE MPEAMETHOE COJEPIKAHNE, €T0 CTPYKTYPY, pacupelesicHUE 10 pas3zeiiaM M TeMawm,
PEKOMEHIYEMYIO I10CIIE/I0BATEIBHOCTh U3YyUEHHS yueOHOI0o MaTepualla ¢ yuéToM MEXKIIPEAMETHBIX
U BHYTPHUIIPEIMETHBIX CBSI3EH, JIOTMKH 0Opa30BaTelIbHOrO IIPOIlecca, BO3PACTHLIX OCOOEHHOCTEN
00ydJalonmxcs.

B nporpamme 1mo OMOJIOTHE TaKKE YUUTHIBAIOTCS TPEOOBAHUS K INTAHUPYCMBIM JIMUHOCTHBIM,
METAIPEAMETHBIM M TPEJAMETHBIM pe3yiibTaraM o0ydeHus B (POPMUPOBAHUM OCHOBHBIX BHJIOB
yaeOHO-TO3HABATEIIBHON  JICATCIILHOCTH/YUCOHBIX  JICHCTBUIT  OOy4aromuxcs 1O  OCBOCHHIO
coJlepKaHus OMOJIOrM4eCKOro 00pa3oBaHusl.

B mnporpamme no Ouosornn (10-11 kuiaccel, 0a30oBbIi ypOBEHB) peaM30BaH IPUHIIUII
IIPEEMCTBEHHOCTH B  U3ydeHUM OuoJyioruu, Onarojaps dYeMy B HEH IIpocMaTpuBaeTcs
HAIPABJICHHOCTh HA pa3BUTHE 3HAHUM, CBS3aHHBIX € (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS,  IIEHHOCTHBIX  OPHUEHTAIMM  JIMYHOCTH,  DKOJOTHYECKOrO  MBIIUICHHUS,
IIPEJICTaBICHUN O 3/I0POBOM 00pase >KU3HU U OEPEKHBIM OTHOIIEHHEM K OKpYKarolllel MpUpOAHON
cpene. [TorToMy Hapsaay ¢ u3ydeHueM oOIIeONOIOrMYECKNX TEOPUi, a TaKKe 3HAaHUN O CTPOCHUU
JKUBBIX CHCTEM PAa3HOrO paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHMX IPOIECCOB B
nporpaMMe 1O OHOJOTMM  YAEJICHO BHUMAHHE HWCIIONB30BAHMIO TIOJNYYEHHBIX 3HAaHUN B
MOBCE/IHEBHOM JKM3HM IS pEUIeHUs TPHUKIAJHBIX 337ad, B TOM 4YHCIE: NPOPUIAKTUKN
HACJIC/ICTBEHHBIX  3a0oyieBaHMI  4eJIOBEKa,  MEAMKO-TEHETMYECKOTO  KOHCYJbTHPOBAHHSA,
00OCHOBaHHUS JKOJIOTHYECKHU 11€7€co00pa3HOro MOBEACHUS B OKpY’Karolleld TNPUPOAHON cpene,
aHalM3a BIJMSHUA XO3AHCTBEHHOM JIEATENBHOCTH 4YEIOBEKAa HA COCTOSIHME MPHUPOJIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHIIEHWE BHUMaHUS K TMPUKIAJHOW HaIpaBIEHHOCTH Y4eOHOro
npeaMera «buosorng» NPOAUKTOBAHO HEOOXOAMMOCTBIO OOECMEUeHHUs YCIOBMM /il pelICHHS
OJIHOM M3 aKTyalbHBIX 3a/lad IIKOJBHOIO OMOJOrHYECKOro o0pa3oBaHMs, KOTopas Mpesroaract
dopMupOBaHHE Yy OOY4YaNOIIMXCS CHOCOOHOCTH aAalTHPOBAaThcd K HW3MEHEHUAM JIMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

bronorus Ha ypoBHe cpeaHero oOiero oOpa3oBaHHUs 3aHMMaeT BaxHoe Mecto. OHa
obOecnieunBaetr (opMHpoBaHHE Yy OOYHaAIOIIUXCS MPEACTaBICHUN O HAayyHOM KapTHHE MUDa,
pacimpsieT U 000011aeT 3HaHUSI O >KUBOW NMPHUPOJE, €€ OTIMUUTENbHBIX MPHU3HAKAX — YPOBHEBOM
OpraHM3aIlMiyl ¥ JBOJIOLMHU, C€O37aT YCJIOBUSA JUIsl: TO3HAHWS 3aKOHOB J>KMBOM MPHPOJIBI,
¢dbopMupoBaHUs (YHKITMOHAILHOW TPaMOTHOCTH, HAaBHIKOB 3/J0pOBOrO U Oe3omacHoro oOpasa
KHU3HHU, DKOJOTHYECKOr0 MBINICHHUS], IEHHOCTHOTO OTHOIIIEHUS K KMBOW MPHUPOJIE U YETOBEKY.



Bonbiioe 3HaueHre OUONOTUsST UMEET TaKKe U PELISHUS BOCIUTATENbHBIX U Pa3BUBAIOIINX
3amad cpeaHero oOmero o0pa3oBaHHWs, COUHAIW3AIMH oOyvaromuxcs. M3ydeHue OHOIOTHH
oOecrieunBaeT ycloBUd A8 (QOPMHUPOBAHUS UHTEIJIEKTYalbHBIX, KOMMYHHUKAIIMOHHBIX U
UH(OPMALIMOHHBIX HAaBBIKOB, 3CTETUYECKOU KYIBTYPBI, CIIOCOOCTBYET MHTErpallii OUOIOTHYECKUX
3HaHUU C TPEJCTaBICHUSAMH W3 APYTrUX Y4YEOHBIX MPEIMETOB, B YACTHOCTH, (DU3HKH, XUMHH U
reorpadpuu. Ha3BaHHble MONOXKEHHS O TNpeaHa3HAUeHHH YydeOHoro rmpenmera «buonorus»
COCTAaBUJIM OCHOBY JJIsl ONpeAeNeHusl MOAX0A0B K 0TOOPY U CTPYKTYPUPOBAHUIO €T0 COAEPIKaHUS,
MPEJICTABIEHHOTO B IpOrpaMMe Mo OHMOJIOTHH.

Ot60p comepxkanust yaeOHOro npeamera «buonorus» Ha 0a30BOM YPOBHE OCYILECTBIEH C
MO3UIUI KyIbTypOCOOOPa3HOT0 MOAXO0A3, B COOTBETCTBHH C KOTOPBIM OOYYaroIIHecs AOKHBI
OCBOUTH 3HAHWS W YMCHUS, 3HAYMMBIC A7 (POPMUPOBAHWS OOMICH KYyIbTYPBI, ONPEACISIONINE
QJICKBaTHOC TIOBEICHHMC HYEJIOBEKAa B OKPYXAlOIIeH NPUPOAHON cpene, BOCTpeOOBaHHBIC B
MOBCEIHCBHOM JKWU3HU M TPAKTHYCCKON MeATeIbHOCTH. Oco00e MECTO B ATOW CHUCTEME 3HAHUI
3aHUMAIOT AJICMCHTBI COJICPIKAHUS, KOTOPBIC CIYXKAT OCHOBOH Ut (POPMHUPOBAHUS MIPEACTABICHHMIA
0 COBPCMCHHOW E€CTCCTBCHHO-HAYYHOW KAPTUHE MHPA M IICHHOCTHBIX OPUCHTAIMSX JIMIHOCTH,
CIOCOOCTBYIOMMNX TYMaHHU3AIUU OHOJIOTHYECCKOTO 00pa30BaHUsL.

CTpyKTypUpOBaHUE COJICpKaHMUSI y4ueOHOro MaTepuajia B NporpaMme 10 OHOJIOTHU
OCYIIECTBJICHO C YYETOM NPUOPUTCTHOTO 3HAYCHUS 3HAHUM 00 OTIWYMTEIBHBIX OCOOCHHOCTSIX
YKUBOU NIPUPOJIBI, 0 €€ YPOBHEBOW OPTraHU3aIMU W YBOIOIMHI. B COOTBETCTBUU C ITHUM B CTPYKTYPE
yaeOHOro npeameTa «broIorus BBIJICICHBI CIICYIONINE COACPKATEIbHbIC JINHAN: «bHotorus Kak
Hayka. MeTo/bl HaydyHOro Mmo3HaHWs», «KieTka kak Owosormueckas cuctemay, «OpranusMm Kak
omnosyioruueckas cucrema», «CucreMa 1 MHOTOOOpa3ue OPraHuuecKoro MUpay, « IBOJIONHS KUBOU
IPUPOJABIY, «IKOCUCTEMBI M IPUCYIINE UM 3aKOHOMCPHOCTH.

Hens wsyuenus yuebHoro mpeamera «buosiorusi» Ha 0a30BOM YpOBHE — OBJIQJICHHC
00yJaOIMNMUCS 3HAHUSIMH O CTPYKTYPHO-PYHKIIMOHATHHONW OPraHu3aIiy )KUBBIX CHCTEM PA3HOTO
paHra u mpruoOpPETEHUE YMECHUI UCTIOB30BATh ITH 3HAHUS JIJIS TPAMOTHBIX JICHCTBUIN B OTHOIIICHUA
00BEKTOB YKMBOU NIPUPOJIHI U PECIICHUS PA3ITUIHBIX JKU3HCHHBIX TTPOOIICM.

Hoctmwxkenne 1menu wu3ydeHusi ydeOHoro mpeamera «buomorusi» Ha 0a30BOM  ypOBHE
obecnieunBaeTcs pelICHUEM CIEAYIONINX 3a/1a4:

OCBOCHHUE OOYYaIONMIMMUCS CUCTCMBI 3HAHUM O OMOJOTHYCCKUX TCOPHUAX, YUCHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUINOTE3aX, MPABWIAX, CIYXKAIUX OCHOBOM i1 (POPMHUPOBAHUS TPEICTABJICHUN
0 €CTECTBCHHO-HAYYHON KapTUHE MUPA, O METOAaX HAYYHOTO TO3HAHMS, CTPOCHUH, MHOTOO0pa3nu
U OCOOCHHOCTSIX >XMBBIX CHCTEM pPa3HOTO YPOBHS OpPraHU3alldH, BBIJAIONIMXCSA OTKPBITHIX U
COBPEMEHHBIX UCCICAOBAHUSAX B OMOJIOTHH;

dbopMUpOBaHHE Yy OOYYAIONMXCS MO3HABATC/IBHBIX, HHTCIUICKTYANBHBIX W TBOPYCCKHX
CrOCOOHOCTEH B TIPOIICCCE aHamW3a JIAHHBIX O MYTSX Pa3BUTHS B OMOJOTHM HAYYHBIX B3TIIS/OB,
UJICH U TOIXO/IOB K U3YUCHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHU3AINH;

CTAaHOBJICHUE Y OOYYAIOITUXCS OOIICH KyAbTYphl, (YHKITMOHATHFHOW TPAMOTHOCTH, Pa3BUTHUC
YMCHHUU OOBSCHATH U OIICHUBATH SIBIICHUS OKPYXKAOIIECTO MUPA KUBOU MPUPOBI HA OCHOBAHHH
3HAHUH U OTIBITA, MOJYUYCHHBIX TIPY U3YICHUH OMOJIOTHH;

dbopMHUpOBaHHE Y OOYUYAIOIIMXCA YMCHUN WILTIOCTPUPOBATh 3HAUCHUE OMOIOTHUCCKHUX
3HAHUH B TMPAKTHUYCCKON JISATCIBHOCTH YCIIOBCKA, PA3BUTHUH COBPEMCHHBIX MCIUITMHCKHUX

TEXHOJIOTHH M arpoOUOTEXHOJIOTHIA



BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHHUS YENOBEKOM >KMBOW MPUPOJIBL,
HEO0OXOIUMOCTH OepeXHOro OTHOIIEHHS K Hel, coONoJIeHusl 3TUYECKUX HOPM IpH NMPOBEACHUN
OMOJIOTMYeCKHUX UCCIeA0BaHUN;

OCO3HaHUE IEHHOCTH OHOJOTMYECKUX 3HAHUW /U1 TOBBIIMIEHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,

NPUMEHEHHE MPHOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEIHEBHOH >KU3HHU [UIs OLEHKU
NOCNEACTBUM CBOEH [AeATeNbHOCTH IO OTHOIIEHHIO K OKpYXKawIled cpeae, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHKE U COONIOIeHHE Mep MPOMUTAKTUKH 3a00IeBaHU.

B cucreme cpennero odmiero obpaszoBanusi «buonorusy», m3ydaemas Ha 0a30BOM YpPOBHE,
ABIIACTCA OGSBB,TG.HBHBIM y‘~I66HbIM npeaMeToM, BXOAAINMM B COCTAaB HpGI[MGTHOﬁ 06J'IaCTI/I
((ECTGCTBCHHO-Hay‘-IHLIC MMPpCAMCETED.

JUis u3ydenns 6ronoruu Ha 6a30BOM YPOBHE CpeaHero obmero oopa3oBanus OTBOAUTCS 68
gacoB: B 10 kiracce — 34 gaca (1 gac B Hegenio), B 11 xmacce — 34 gaca (1 gac B HeeIo).



COJEPKAHUE OBYYEHUS
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonoruss kak Hayka. CBs3b OHONOTUU € OOIIECTBEHHBIMH, TEXHHUYECKUMH W JIPYTHUMHU
€CTeCTBEHHbIMH Haykamu, (uiocoduel, 3THKOH, scTeTukod u mnpaBoMm. Poab Ouonoruu B
(bOpMHUPOBAHUU COBPEMEHHOM HayuyHOU KapTHHBI MUpa. CrucTeMa OMOJOTHYECKUX HAaYK.

Metoabl TO3HAHMS KUBOW HMPHUPOIBI (HAOIIOACHME, IKCIICPUMEHT, OIMCAaHHUE, M3MEPEHUE,
KIaccu(puKanms, MOACIHPOBAHNE, CTATHCTUIECKAs: 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toprperer: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u ®@. Kpuk.

Tabnuiet 1 cxeMbl: «MeTO/IbI TO3HAHUS )KUBOH PUPOIBD.

JlaGopaTopuble U MpakTHYECKHE PA0OTHI:

[Tpaktuueckast pabora Ne 1. «Mcrosb3oBaHME pazIUYHBIX METOJOB IPU HU3YUCHUU
OMOJIOIrMYECKHX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3AIHSA.

JKupble cuctembl (OMOCHCTEMBI) KaK MIpeJAMET U3yUeHUs! OHoIoruu. OTINYME )KUBBIX CUCTEM
OT HEOPraHUYECKOM IPUPOJIBL.

CgoiictBa OwmocucTeM © WX pa3HooOpaswe. YPOBHU Opranm3aliu  OHUOCHUCTEM:
MOJIEKYJISIPHBII, KJICTOYHEIH, TKAHEBEIH, OpraHu3MEHHBIMH, NIONYJISIIMOHHO-BU/IOBOM,
9KOCHUCTEMHBIN (OMOTEONEHOTHIESCKU ), OMOCHEPHBIH.

JemoHcTpaumnu:

Tabmuipl M cxembl: «OCHOBHBIE IPU3HAKM SKU3HM», «YPOBHU OpraHu3allid KHBOH
PUPOIBIY.

O6opynosanue: moaenb Monekymsl JJHK.

Tema 3. XMMHYECKHIl COCTAB H CTPOEHUE KJIETKH.

XUMUYECKMH COCTaB KJIETKH. XUMHUYECKHUE AJIEMEHThI: MaKpOdJIEMEHThI, MUKPOIJIEMEHTBHI.
Bona u MuHepasnbHbIE BEIIECTBA.

@yHKIIMK BOJbI U MMHEPAJIBbHBIX BEIECTB B KieTke. [loanepkanue ocMoTHUeCKOro HanaHca.

benxu. CocraB u crpoeHue 0enkoB. AMUHOKUCIOTHI — MOHOMEPHI OenkoB. HesameHumble u
3aMCHUMBIC aMHUHOKHCIOTHI. AMUHOKHCJIOTHBIM COCTaB. YPOBHU CTPYKTYPBLI OCIIKOBOM MOJICKYIbI
(nepBUYHasl, BTOPUYHAsA, TPETUYHAS U YETBEPTHUUHASA CTPYKTypa). XUMHUYECKUE CBOMCTBA OEIKOB.
buonoruueckne QpyHKIuu OEIKOB.

@®epMmeHThl — OuoJOrMueckue kaTtanuzaropbl. CTpoeHue (¢epMeHTa: aKTHBHBIH I1IEHTD,
cyoctpatHas  crneruuyHocts.  Kodepmenthl.  Burtamuubel.  Otnuuus  ¢GepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTopoB.

VYrneBosbl: MOHOCaxapubl (TJOK03a, prbo3a U Je30Kcupru003a), aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuabl (Kpaxman, TJIHKOTCH, I[IeJUIoN03a). buomornueckue QyHKIun
YTJIEBO/IOB.

Jlunuaer:  Tpurmuuepuabl,  ¢Gochoaunuabl, crepouspl.  'mapodunbHO-TUIPOHOOHBIE
cBoiictBa. buonoruueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB W JIUIUJOB Kak

HUCTOYHUKOB DHCPIUH.



Hyxkneunoseie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEpBl HYKJIE€HHOBBIX KHCJIOT.
Crpoenne u byakuun JJHK. Ctpoenune u dyaxunn PHK. Buasl PHK. AT®: crpoenune u dbyHKInH.

[Hutonorus — Hayka o KieTke. KnetouHas Teopusi — npuMep B3auUMOAEHCTBUS uaed U (GaKToB
B HAYYHOM MTO3HAHUHU. MeTO bl U3yUeHUs KIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOLIMe MpU3HAKK KIIETOK: 3aMKHYTas HapysKHas
MeMOpaHa, monekynsl JIHK kak renetudeckuil anmapar, cucteMa cuHTe3a Oenka.

Tumel KIETOK: dyKapuoTHUecKas U TpokapuoThueckasd. (OCoOEHHOCTH  CTpPOEHHUS
npokapuotTuyecko kietku. Knerounas creHka Oaktepuil. CTpoeHHE JyKapUOTHUYECKOH KIIETKH.
OcHOBHBIE OTINYHS PACTUTEIbLHON, )KUBOTHOM U I'PUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJICTOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIHMKC, WX (YHKIUH.
[Mnazmatudeckas memOpana, e cBoiictBa u ¢QyHKuuu. lluTonnmazma u e€ OpraHOW[IBL.
OpnomemOpanubie opranouasl kierku: DIIC, ammapart ['onbmpxu, nusocoMsl. [lomyaBroHOMHBIC
OpraHouAbl KICTKH: MUTOXOHAPUH, TacTuabl. [IpoucxoxacHrue MUTOXOHIAPHN U 1IacTuA. Bus
wiactux. HememOpannble OpraHowAbl KICTKH: PUOOCOMBI, KJICTOYHBIA IEHTP, LEHTPHOIH,
PECHUUKH, KI'YTUKU. DYHKIIMH OPraHOM/I0B KIIETKU. BritoueHus.

Snpo — perynaropHblit neHTp Kietku. CTpoeHue sijipa: sjiepHasi 000104YKa, KapHoIla3Mma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toprpersr: A. Jlesenryk, P. I'yk, T. IlIsann, M. llneiinen, P. Bupxos, Jx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpejieicHue  XUMUYECKHX  DJEMEHTOB B HEXHBOU  [IPHUPOIEN,
«Pacrpe/ienneHne XUMUYECKUX DJIEMEHTOB B )KUBOU IIPUPOJICY.

Tabmuupsl u cxemsl: «llepuoguueckas TaOiaMIla XMMHUYECKUX DJIEMEHTOB», «CTpoeHHE
MOJIEKYNBI BOAB», «brnocuHTe3 Oenka», «CtpoeHue Mojekynabl Oenka», «CTpoeHue (epmeHTa,
«Hykneunossie kucnotel. JHK», «Ctpoenue monexynsr AT®», «CtpoeHue HyKapuOTHUUCCKOM
kneTkn», «CTpoeHue >KMBOTHOM KieTkn», «CTpoeHHE pacTUTENbHOM KieTkn», «CTpoeHue
MIPOKAPUOTUUYECKOM KIeTKN», «CTpOeHNE s/pa KIETKU», «Y TIEBOJBD, «JIMIMHIbI».

OOopynoBaHUE: CBETOBOM MHUKPOCKON, OOOpYAOBAHWE Il TPOBCICHHUS HAOIIONCHUM,
U3MEPEHUH, HKCIEPUMEHTOB, MHUKPONpENapaThl PacTUTEIbHBIX, XUBOTHBIX U OaKTEpHaIbHbBIX
KJIETOK.

JlabopaTopuble 1 MpakTHUYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 1. «/3yducHHME KaTaqTuTUYCCKOW aKTUBHOCTH (PepMeHTOB (Ha
IpUMepe aMHIIa3bl WK KaTada3bl)».

JlabopaTtopHuas pabora Ne 2. «M3yueHne CTpOCHUS KICTOK PACTCHUMN, JKUBOTHBIX U OaKTepUid
110/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOTIpENapaTax 1 X OMUCaHUE».

Tema 4. /KuzneaesATeJIbHOCTD KJIETKH.

OO6MeH BelecTB, UM MEeTa0OIU3M. ACCUMUIIAINA (TJTACTUYECKM 0OMEH) M TMCCUMUIISAIINS
(oHepreTudeckuil oOMEH) — JIB€ CTOPOHBI €JMHOrO Imporecca MerabonuszMa. Pojib 3akOHOB
COXpaHEHMS BEILECTB U SHEPTUH B MOHUMAHUU MeTab0IM3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOdHBIN W TeTepoTpodHbIi. Ponb dhepmeHTOB B 0OMEHE
BEIIECTB U MPEBPAIICHUH SHEPTHHU B KIIETKE.



dorocunTe3. CBeroBas U TemHoBasd ¢aszpl ¢oTocuHTe3a. Peakuun doTocuHTE3A.
OddexTuBHOCTE PoTocuHTe3a. 3HadYeHue (HOTOCHMHTE3a A KU3HU Ha 3emie. BiuusHue ycioBuid
cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILLIEHHS €70 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHH.

XeMocuHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAU€HUE XEMOCHHTE3a U1 JKU3HU Ha
3eme.

OHepreTndyeckuii oOMeH B KneTke. Pacuienienne BelecTB, BbIIEICHUE U aKKyMYJIHPOBaHUE
SHEPIUU B KIETKe. JTalbl JHeprerndyeckoro oOmeHa. [nmkonus. bpoxkeHue U ero BUJBL
Kucnoponnoe okuciaeHne, Wi KIeTO4Hoe JbIxaHue. OkucnurensHoe (ochopuinpoBaHUe.
3} PeKTHBHOCTH SHEPreTHICSCKOTO 00MEHA.

Peakiunm  matpuunoro cuute3a. [emerwueckas wunH(opmamus u  JHK. Peamuzamus
TCHCTHYCCKOW HMH(OpMAKM B KJIETKE. | CHETHUYECKMII KOX W ero CBOWCTBA. TpaHCKpunnws —
marpuunbiid cunte3 PHK. Tpancmsuus — Gmocuntes Oenka. Dtamsl Tpauciasuuu. KomupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocrnTese Gernka.

Hexknerounsie Gpopmsl sxknu3HM — BUPYCHL. McTopust oTkpeitust Bupycos (. Y. MBanosckwmit).
OcoOeHHOCTH CTPOEHHS U JKM3HEHHOIO IMKiIa BUpycoB. bakrepuodaru. bosiesnu pacrteHmid,
JKUBOTHBIX M HYEIIOBEKA, BHI3BIBACMBIC BHpycamu. Bupyc mmmynoneduimra dgenoseka (BUY) —
Bo3Oyaurens CIIM[la. OOparnasi TpaHCKpUIIIMs, peBepraza M uHTerpasza. Ilpodunakruka
paclpocTpaHEeHHs] BUPYCHBIX 3a00JeBaHHA.

JdemoHcTpaumuu:

[Moprpersr: H. K. Kosnbuos, 1. U. Banosckuii, K. A. Tumupsizes.

Tabumib! 1 cxembl: «Tunel nuranusy, «Metadomuzmy, «MUTOXOHAPUDY, « FHEPTCTUUCCKUN
obmeny, «Xioporuiact», «DorocunTe3», «Crpoerne HK», «CtpocHue U (QyHKIIMOHUPOBAHUE
rena», «Cunre3 Oecnka», «l'eHermueckuii koa», «Bupyce», «bakrepuodarmn», «Ctpoenue u
»XHU3HEHHBIH 1uKa Bupyca CITW/la, 6akTepuodaray, «Pemmukanus JJHK».

O6opynoBanue: Moaenu-ammukanuu «Yapoeane HHK u Tpanckpunius», «buocuates
oenka», «CTpoeHune KIeTKu», MoJienb cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBUAYaIbHOE PA3BUTHE OPraHU3MOB.

KneTouHeli 1MKI, WIM JKW3HEHHBIM 1MWK KieTku. MHtepdaza u mwmros. Ilporeccsl,
nporekaromue B uHTepdaze. Permmukanus — peaxius matpuuyHoro cuHte3a [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HAa0Op — KapuoOTHM. [UNIOWJHBIA U TaIUIONJHBIA XPOMOCOMHEIC
Habopsl. Xpomatu/bl. L{MToNOrMyecKue OCHOBBI Pa3MHOMKEHUS M HMHAWBUYATbHOTO Pa3BUTHUS
OpTaHU3MOB.

Henenune kaetkun — muto3. Ctaguu mutosa. [Iporieccsl, NpoucXoaaIIe Ha pa3HbIX CTalnaX
MHTO3a. BHOJOTHYECKH CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — alonTo3.

@dopMbl pa3MHOKEHUS OPraHU3MOB: Oecronoe U noyioBoe. Bunbl 0ecrnonoro pa3MHoOXKEHUS:
JICTICHUE HA/IBOE, IOYKOBAHHE OJTHO- M MHOTOKJIETOYHBIX, CHOPOOOPa3OBaHME, BEreTaTUBHOE
pasMHO)KeHue. McKycCTBEHHOE KIIOHUPOBAHNE OPraHU3MOB, €T0 3HAYCHUE JIJIs1 CEIEKIINH.

[TosoBOE pazMHOKEHNUE, €T0 OTIUYHUS OT OECMONOro.

Meito3. Craaum wmerio3a. [lponiecchl, mpoucxoasime Ha craausx weiio3a. [loBeneHue
XpoMocoM B Meno3se. Kpoccunrosep. bromornueckuil CMbICT U 3HAUEHHUE MEHO03a.

["ameTorenes — mporiecc o0pa3zoBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. llojlOBBIE Kene3bl:

CEMEHHMKH W sUYHUKH. OOpazoBaHHME W Pa3BUTHE MOJIOBBIX KIETOK — TaMeT (CHEpMaTo30M,



SUIEKIeTKa) — CclepMaTtoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHHUS SHIEKIETOK |
criepmaro3ongoB. OmnogoTBopenue. IlapTenorenes.

NuanBuayanpHOE pa3BUTHE (OHTOTeHE3). DMOPHOHATBHOE pa3BUTHE (IMOpHOTreHe3). JTarbl
HMOpPHOHANILHOTO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHHE, TacTPY/ISIus, OpraHOTeHes.
[TocTaMOpuoOHaNBbHOE pa3BUTHE. THUNB MOCTIMOPHUOHAIBHOTO PA3BUTHA: MPSMOE, HEeNmpsiMoe
(muuuHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE BbI3BIBATH
BPOXXJIEHHBIE YPOJCTBA.

Poct n pasButue pactenuii. OHTOre€He3 LBETKOBOIO PACTEHUA: CTPOEHUE CEMEHH, CTaIuu
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl 1 cxembl: «@OpPMBI pa3MHOXKEHHUS OPraHU3MOBY, «/|BOWHOE OIUIOAOTBOpPEHHUEC Y
LIBETKOBBIX pacTeHuil», «BereratuBHOE pasMHOXKEHHUE pacTeHUi», «/leneHue kiueTku OakTepuiiy,
«CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «Kierounslit nuki», «Perukanus
JHK», «Mutos», «Meios», «lIpamoe u HenpsAMoe pa3BUTHEY, «]'aMeToOreHe3 y MIEKOIUTAIOINX U
yejioBeKa», «OCHOBHBIE CTAJUU OHTOTEHE3a».

O6opy/ioBaHMe: MHUKPOCKOII, MHKporipenapaTtsl «CliepMaTo30U/ibl  MIJIEKOIIUTAIOIIETO»,
«SlifiexsieTka MIleKoIIUTaroero», «Kapuokunes B KJeTKax KOpEIIKa JIyKa», MarHUTHAs MOJIEIb-
anmukanys «Jlenenue kiaetkun», mojens JHK, monens Meradasznoit XpoMOCOMBI.

JlaGopaTopHble 1 MpakTHYECKHE PA0OTHI:

Jlaboparopnast pabora Ne 3. «HaOmrojienne MuTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha
rOTOBBIX MUKpOIIpernapaTax».

Jlaboparopnast pabora Ne 4. «/3ydeHue CTpOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacieqcTBeHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer W 3agaum reHeTWKH. VcTopust pa3BUTUS T[EHETHKU. Ponb 1IATOIOTHM U
AMOpHOJIOTHH B CTAHOBJICHMM TeHETHKHU. Bknan poccuiickux M 3apyO0eXHBIX Y4€HBIX B pa3BUTHE
TEHETUKU. MeToapl TeHeTHKU  (TUOPHUIONOTMYECKUM, IIUTOTEHETUYECKUH, MOJIEKYISIpHO-
reHeTnueckuii). OCHOBHBIE T'€HETHYECKHE MOHATUS. ['eHeTHueckas CHMBOJMKA, UCMOJb3yeMas B
CXEMaxX CKPEUIMBAHMI.

3aKOHOMEPHOCTH  HACNEJOBaHWs ~ TNPU3HAKOB,  ycTaHoBIeHHble .  Mennenem.
MonorubpuaHoe CKpeIMBaHue. 3aKOH €IMHO0Opa3usi rudpuaoB nepBoro mokosnceHus. [Ipasumo
JIOMMHUPOBaHMs. 3aKOH paclIeNeHUs MPU3HaKkoB. ['unoresa uncroTsl ramer. IloaHoe u HenoHOE
JIOMMHUPOBaHHUE.

JurubpunHoe  ckpeniuBaHue. 3aKOH ~ HE3aBUCHUMOrO  HAcJEJAOBAaHMUSI  TPU3HAKOB.
[{uToreHeTHUEeCKUEe OCHOBBI JINTUOPUAHOIO CKPEIIMBAHHA. AHAIM3MPYIOUIEe CKpEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONPE/IEICHHs TEHOTHIIA OCOOH.

CuennenHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o  CHETUIEHHOMY
HacJie/IoBaHMIo TeHoB. HapyieHue clieniaeHns TeHOB B pe3yibTaTe KPOCCUHIOBEPA.

XpoMocoMHasl TEOpUsl HACIEICTBEHHOCTH. | eHETUUECKHE KapThl.

I'enetuka moma. XpOMOCOMHOE OMpPEACICHHUE TMO0Jda. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
["'oMorameTHBIE M TeTeporaMeTHbIe OpraHu3Mbl. HacienoBanre nNpU3HAKoB, CHEMIEHHBIX € TIOJIOM.

N3MeHunBOCTh. BUbI M3MEHUMBOCTH: HEHACIIECCTBEHHAs U Haclie[CcTBeHHast. Posib cpesbl B

HEHACJIC/ICTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHKA  MOAM(PUKAIMOHHON  HM3MEHYMBOCTH.



BapuanuoHHblii pAn W BapuanMoHHas KpuBas. Hopma peaknum npusHaka. KojduuecTBEHHbIE U
KaueCcTBEHHbIE IPU3HAKU U UX HOopMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHON H3MEHUYHBOCTH.

HacnencTBeHHas, uiu TeHOTUNHMYECKas, M3MEHUYMBOCTb. KOMOWHATHBHAasg W3MEHYHUBOCTD.
Meilio3 ® TOJOBOM mpollecc — OCHOBAa KOMOHWHATHBHOW M3MEHYMBOCTH. MyTalMoHHAs
U3MEHUYUBOCTh. Kitaccuukanus MyTaluil: TeHHblE, XPOMOCOMHBIE, TeHOMHbIE. YacTroTa H
OpudruHBl MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEACTBEHHON
n3MeHunBocty H. 1. BaBunosa.

BuesinepHas HacI€ACTBEHHOCTh U U3BMEHUYHUBOCTb.

['ecnetnka uyenoseka. Kapuorun uenoBeka. (OCHOBHBIC METOABI TCHETHUKUA HYCIOBEKA!
TCHCATIOTUYCCKHUH,  OJIM3HEHOBBIN,  IUTOTCHETUYCCKUHA,  OHOXVUMHYCCKUH,  MOJCKYISPHO-
reHeTudeckuil. COBPEMEHHOC OIPEACICHUE TI'E€HOTHUIA: TOJIHOTCHOMHOC CCEKBCHHPOBAHMUC,
reHOTHNHpOBaHue, B TOM uucie ¢ mnomomisio [1[P-anmamm3a. Hacnencreennsie 3a0oieBaHus
YCIIOBEKA: TCHHBIC O0JIC3HU, 0OJIC3HU ¢ HACIICACTBEHHOM MPEAPACTIOIOKEHHOCTBIO, XPOMOCOMHBIC
oonesnn. ComaTuvecKue W reHepaTuBHbIC MyTannu. CTBONIOBBIC KieTKU. [IpuHIMIIBI 310pOBOTO
ofpa3a JXU3HU, TUATHOCTHKH, NMPOQUIAKTUKUA W JICUCHUS TECHETHYCCKHMX Oone3ned. Memuko-
FCHETUYECKOC KOHCYJIbTHPOBAHUE. 3HAYCHWE MCJUIIMHCKOM T'CHETUKHM B NPCIOTBPANICHUH U
JICYCHUH TCHETUYCCKUX 3a00ICBaHUN YEIIOBEKA.

JdemoHcTpaumuu:

[Moprpersr: I'. Menjiens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuii, H. WM. Basuios.

Tabunbl U cxembl: «MOHOTHOPH/IHOEC CKPEIIMBAHUE M €r0 IUTOTCHCTHYECKAsT OCHOBaY,
«3aKOH PacIICIJICHUS U €TI0 IIUTOTCHETHYCCKAs OCHOBAY, «3aKOH YUCTOTHI raMeTy, «urubpunnoe
ckpemuBanney, «L{uToNOrMYECKHE  OCHOBBI  JIMTHOPHMJIHOTO  CKpCIIMBaHUSM», «Meio3y,
«B3auMo/IeliCTBUE aJUICIIBHBIX F€HOBY, «[ €HeTUYEeCKUE KapThl PACTCHUH, )KUBOTHBIX U YCIIOBEKAY,
«['enernka mnoma», «3aKOHOMEPHOCTH HACIACAOBAHMS, CICIUICHHOTO C mojom», «KapuoTumsl
YCIOBCKA W JKUBOTHBIX», «Buabl u3MeHUMBOCTHY, «MonudukanmoHHas W3MCHUUBOCTEY,
«Hacnenosanue pesyc-pakropar, «['eHeTHKa TPyNT KPOBU», « MyTallMOHHAs U3MECHYUBOCTDY.

O6GopynoBanue: Mojaenu-anmaukanuun «MoHoruOpugaHOoe ckpemuBanuey, «Hemonnoe
JIOMUHUPOBaHUEY», «JurnbpumHoe ckperuBanue», «llepekpéct XpomMocoM», MHKPOCKON H
Mukponpenapar «poszodpuna» (Hopma, MyTanuu (HOopMbl KpbUIEB M OKpPAcKd Tena), repdapuit
«['opox moceBHOW».

JlabopaTopuble H MpakTHYECKUE padoThI:

Jlabopatopuas pabora Ne 5. «M3ydeHHe pe3ynbTaTOB MOHOTHOPUAHOTO W JIMTHOPHIHOTO
CKpEUTMBaHMS Y APO30(HUIIBI HAa TOTOBBIX MUKPOTIpETIapaTaxy.

Jlabopatopuas padora Ne 6. «M3ydeHne MoAuMUKAIMOHHOW W3MCHYHMBOCTU, TIOCTPOCHUC
BAPHAIMOHHOTO PSI1a U BAPUALIMOHHON KPUBOI».

JlabopatopHas pabora Ne 7. «AHamu3 wmyTtanuid |y po30oguiibl  Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaxtnueckas padota Ne 2. «CocTaBieHHE U aHAIU3 POAOCIOBHBIX YEIOBEKAN.

Tema 7. Cesiekuust opranuszmMoB. OcHOBBI OMOTEXHOJIOTMH.

Cenexnusi Kak Hayka W TpoIecc. 3apokKJCHHUE CENEeKIMU U AoMectukanus. Yuenue H. U.
BapunoBa 0O TIeHTpax NOPOUCXOXKJICHUS W MHOTO00pa3usi KyJdbTYpHBIX pacTeHui. [[eHTph

MPOUCXONKACHUSA JOMAITHUX )KUBOTHBIX. COpT, mopoJia, mraMm.



CoBpeMeHHbIE METOIBI CeleKIMH. MaccoBbIi W HHAMBUAYAIbHBIN OTOOPHI B CEJICKIIUH
pacTeHuil M XKUBOTHBIX. OlleHKa sKcTepbepa. BiInu3Kopo/cTBEHHOE CKpellluBaHWE — WHOPHINHT.
Uncras auHus. CkpenyBaHUe YHCTHIX JUHHHA. ['eTeposuc, wim rudpuaHas cuia. HeponcrBenHoe
CKpeluBanue — ayropuauur. Otnanénnas rudbpuanzanus u e€ yenexu. MCKycCcTBeHHBIN MyTareHes
Y TTOJIYY€HHUE NOMUIUIONI0B. JIOCTH)KEHHUSI CeNTEKIIUN PACTEHH, )KHBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MNPOU3BOJACTBA. ['€HHas WHXKEHepHs. OTanbl CO3JaHUs
pexkomOnHanTHoH JIHK u TpaHcreHHpIXx opraHu3moB. Kierounas wmHkeHepus. KierouHble
KYIbTypbl. MHKpPOKIOHAIbHOE pPa3MHOXEHUE pacTeHUU. KIOHHpOBaHHE BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOIMYecKMe M 3THueckue upobiembl. I'MO -
TCHETUYCCKU MOIU(UIIMPOBAHHBIC OPraHU3MBI.

JeMoHcTpauu:

[Toprpersr: H. M. BaBunos, U. B. Muuypun, I'. Jl. Kapnieuenko, M. @. I1Banos.

Tabmuuer u cxembl: kKapta «LICHTpBI TPOUCXOKACHUS W MHOT000pas3wsi KyJNbTYPHBIX
pacteHuit», «llopoabl AOMAaIIHUX >XKHUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHHI», «OTaajiéHHas
rubpuamszanus», «Paborer axagemuka M. ®. UWsanosay, «llonumnougnsa», «OOBEKTHI
ounorexnoyioruny, «Kierounsle KyabTypsl W KIoHUpoBaHue», «KoHCTpywpoBaHue M IEPEHOC
ICHOB, XPOMOCOM.

OOopyaoBanue: MYISDKH TUIOJAOB M KOPHCIUIOAOB JHUKUX (OPM M KYJbTYPHBIX COPTOB
pactenui, repoapuii «CeslbCKOX035IMCTBEHHEBIC PACTCHHUSIY.

JlaGopaTopHble 1 MpakTHYECKHE PA0OTHI:

Oxckypeusi «OCHOBHBIC METOJIBI M JIOCTHKCHHUS CEJICKIIMM PAaCTCHUN M JKMBOTHBIX (HA
CCJICKIIMOHHYIO CTAHIUIO, TUIEMCHHYIO (epMy, COPTOUCHIBITATCIBHBIN yYaCTOK, B TCILTUYHOC
X0341iCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoslonOHHASA GHOJIOTHS.

[TpeAnoChIKN BOSHUKHOBEHHUS DBOJIONMOHHON TCOPUHU. DBOIONMOHHAS TCOPHSI U €€ MECTO
B OMosnoruu. BnusHue >BOMIOIIMOHHON TEOPUH HA pa3BUTHE OMONIOTHH U APYTUX HAYK.

CunerenncTBa 3Bosonuy. [lageoHTonornyeckue: mMocne0BaTeabHOCTh MOSABICHUS BUJIOB B
MAJICOHTOJOTUYECKON JIETONMCH, TIepexoiHbIe popmbl. buoreorpaguueckue: cXo/ICTBO U pa3inyue
¢bayH u (op MaTepruKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA W pa3iMuus HMOPHOHOB pa3HbIX BUJOB TMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJOTMYHBIE, AHAJIOTHYHBIE, PY/JUMEHTapHbIE  OpPraHsl,
aTaBU3Mbl. MOIEKYIIPHO-OMOXUMHUECKHE: CXOJICTBO MEXAHM3MOB HACJIE/ICTBEHHOCTH U OCHOBHBIX
MeTabOoNUUECKUX MYyTEH Y BCEX OPraHU3MOB.

OpomonuonHas Teopust Y. JlapeuHa. Ilpeanochliky BO3HMKHOBEHHUS —JAapBUHU3MA.
JIBMKyIMEe CUITBI DBOJIOIMY BUIOB 10 [lapBUHY (M30BITOUHOE pa3sMHOXKEHHUE MPU OTPaHUUEHHOCTH
pPECYPCOB, HEOTIPEACIEHHAS U3MEHYUBOCTh, O0pPH0Oa 3a CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust s3Bomornu (CTI) u e€ ocCHOBHBIE TTOJOKEHNUS.

Muxkpoapontorus. [Tomynsiius Kak eTMHUIA BU1a U DBOIIOIUH.

JIBmokymue cuibl ((akTopbl) 3BOMIONMM BHJIOB B Mpupoje. MyTallMOHHBIA TpOIEcC H
KOMOMHATUBHAsI U3MEHUMBOCTh. [lonmysIMOHHbIE BOJHBI U Apeiid reHoB. M3ondnusa u Mmurpanus.

EctecTBeHHbIi 0TOOp — Hanpapistonuil ¢pakTop 3Bosonnn. OpMbl €CTECTBEHHOTO 0TOOpA.



[IpucrocobaeHHOCTh OPTraHU3MOB KaK Pe3yJIbTaT DBOMIONUHU. [IpuMepsl MpUCIocoOaeHuN Yy
OpraHu3MoB. ApoMopGho3bl U HANO0AAaNTALHH.

Bun u BumooOpaszoBanme. Kpurepun Buga. OcHoBHBIE (OpPMBI BHIO0OpPA30BAHUS:
reorpaduyeckoe, 3KOI0rHIECKOe.

Makpoospomtonus. Popmbl  HBOMIOLUM:  (UIETHYECKasi, AWBEPreHTHas, KOHBEPreHTHas,
napamnnensHas. HeobpatumocTs 3BoMOLUN.

[TponcxoxaeHne oT HECIENUATN3UPOBAHHBIX IpeaKoB. lIporpeccupyromas cnenuann3amnys.
AJanThBHas paguanysl.

JeMoHcTpanun:

[Moprpersr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. Bbap, D.
['exkennb, @. Mionnep, A. H. Ceseprios.

Tabnuubl U cxembl: «Pa3BUTHE OPraHUYECKOT0 MUpa Ha 3eMiiey», «3apOIBIIIN MO3BOHOYHBIX
XKHUBOTHBIX», «Apxeontepurc», «PopMbl 60pbOBI 3a cymecTBoBanue», «EctecTBeHHbBI 0TOOPY,
«Mmuoroobpa3ue COpToB pacTeHuit», «MHOroodpasue mOpoa KHUBOTHBIX», «llomynmsamumy,
«MyTanonHas HW3MEHYHMBOCTBY, «Apomopdo3si», «Mmmoananramumn», «OOmas aereHepams,
«JIBroKkyime cuisl aBostoruny, «Kapra-cxema mMapuipyra nyremecrsust Y. Jlapsunay, «bopn0a 3a
cymiectBoBaHuey», «IIpucoco0iIeHHOCTh OpraHm3MoBy», «I eorpaduueckoe BHI000pa30OBaHHUCY,
«DKOJIOTHYECKOE BUI000PA30BAHUE.

O6opy/i0BaHMe: KOUIEKIIUST HACEKOMBIX C PA3jIMYHBIMHU THUIIAMH OKpAacKd, Halop IUIO/IOB U
ceMsiH, Koyuekiusa «lIpuMepsl 3alllUTHBIX IPHUCIIOCOOICHUN Y 'KMBOTHBIX», MO/iellb «OCHOBHbBIE
HAIPABJICHUS IBOJIIOLNNY, 00BEMHAs Mo/JIeb «CTPOECHHE TOJIOBHOTO MO3T'a I1I03BOHOYHBIX .

buoreorpadudeckas kapra Mupa, KOJuIeKIus «PopMbl COXPAaHHOCTH MCKOTIAEMBIX KUBOTHBIX
U pacTeHui», Mojaeinb ammukanus «llepekpéct xpomocom», BiaxkHble mpenaparsl «Passurue
HaceKkoMoro», «Pa3BuTHe NArymku», Mukporpenapar «/Ipozopuna» (HopMa, myraimu (Gopmbl
KPBUTHEB U OKPACKH TETa).

JlabopaTopuble U MpakTHUYECKHE PA0OTHI:

JlabopartopHas pabota Ne 1. «CpaBHeHHe BUIOB 1O MOP(OIOrHYECKOMY KPUTEPUION.

Jlabopatopunass pabora Ne 2. «Omnucanme TPUCTOCOOJCHHOCTH OpraHu3dMa ©u ¢
OTHOCHUTEJIBHOTO XapakTepar.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KH3HU Ha 3emJe.

JloHayuHble MpPEACTaBIECHUS O 3apOXKJEHUM KU3HU. HayuHble rUmore3sl BO3SHMKHOBEHHS
JKU3HU Ha 3emuie: aOuoreHes M MaHcrepMus. XUMHYEcKas O3BOJIONUA. AOHOreHHBIH CHHTE3
OpPTaHMYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE TMOATBEPKACHUE XMMHYECKON
sBosroriMu. HavanbHble sTansl 6nonorudeckoit spomonuu. I'nunoreza PHK-mupa. ®opmuposanue
MEMOpAHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH U MX DBOJIOIHA.
®opMUPOBAHUE OCHOBHBIX TPYII )KMBBIX OPraHU3MOB.

PazeuTue xu3Hu Ha 3emie no spam U nepuogam. Karapxei. Apxeiickas U npoTepo3oicKas
apbl. Ilaneo3zoiickas apa u €€ nepuojibl: KeMOPHUICKUI, OPAOBUKCKUH, CHITYpUHCKUH, AEBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so3oiickad 3pa u €€ Mepuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zolickas spa U €€ nepHo/ibl: MATCOreHOBBINA, HEOT€HOBBIN, aHTPOIOTCHOBBIM.

XapakTepucTHKa KJIuMaTa M TeoJOrMueckux mporieccoB. OCHOBHBIE 3Tambl HBOJIOINMH
PacTUTEIBHOTO U KUBOTHOTO MUpa. ApoMopd03bl Y pacTeHul 1 )KUBOTHBIX. [losiBIEHHE, paclBET U

BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.



CucremMa OpPraHMYECKOTO MHpa KaK OTPKEHHE 3BOMIONUH. OCHOBHBIE CUCTEMAaTUYECKHE
TPYIIIBI OPTaHU3MOB.

OBOJIOUMS  4YeJIOBeKa. AHTpPOINOJOTrHs Kak Hayka. Pa3BuThe TpeacTraBieHUd o
MIPOUCXOKICHUH YeNOBeKa. MeTopl U3yueHus anTponoreHe3a. CXoACTBa M pa3Inyusl 4YellOBeKa U
AKUBOTHBIX. CHCTEMaTHYeCKOe MOJI0KEHNE YEITOBEKA.

JBukymue cuibl  (pakTopel) aHTpomoreHesza. HacneicTBeHHas U3MEHUHMBOCTH H
€cTecTBeHHbIN 0TOop. OOecTBeHHBIH 00pa3 JKU3HU, U3TOTOBJIEHHE OPYAMM Tpyla, MBIIUICHUE,
peyb.

OcHOBHBIE CTaAMM M BETBU SBOJIIOLMM YEIOBEKA: aBCTPAIONMUTEKH, Ye€IOBEK yMEIbIi,
Yenosek npsimoxoadmuii, Yenosek HeanaeprainbCkuil, Yenosek pa3yMmusbii. Haxonku nCKoOaeMsIx
OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00IacTh pacnpocTpaHeHHs, 00BEM TOJIOBHOTO MO3ra, o0pa3s
YKU3HU, OPYIHS.

Yenoseueckue packl. OCHOBHBIC OONBIIME pachl: €BpONMCOMAHAs (E€Bpa3HiicKas), HErpo-
aBCTPAIOUIHAS (axBaToOpHAIIbHAS), MOHTOJIOWTHAS (a3uaTcKo-aMepUKaHCKas). YepThl
IIPUCIIOCOONIEHHOCTH IIPECTaBUTENEH HEJIOBEUECKUX pac K YCIOBUSIM CyllecTBOBaHUs. EJUMHCTBO
yejioBeveckux pac. Kputnka pacusma.

JdemoHcTpaumnu:

[Moprpersr: @. Penn, JI. Tlactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. lapsun.

Tabmunbl n cxembl: «Bo3uukaoenue CoyiHEUHOW cUCTEMBbI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacrurenbHag kuerkay, <« KuBornHas knerkay, «lIpokapuoruueckas — KIETKay»,
«CoBpeMeHHasi cHCTeMa OpraHMYecKkoro Mupa», «CpaBHEHUE aHATOMHUYECKMX 4YEPT CTPOCHMS
YeJIOBEKA M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa IaJICOHTOJOTHYECKUX HAaXOJIOK
IIPEJKOB COBPEMEHHOIO 4eJOBEKa», «J/IpeBHelmmue imoan», «JlpeBHue moam», «llepsbie
COBPEMEHHBIE JII011», «HUeroBedecKkue pachl».

Ob6opynoBanune: Mymsbku — «lIpoucxoxieHue uenoBeka»  (OIOCTHI  aBCTPATIONMTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIA), CIENKH WM W300pa)KeHHs KaMEHHBIX OpYyJIuil
MEPBOOBITHOTO HYCIOBEKA (KaMHHU-UOMMEPHI, pyOuia, CKpedia), TCOXPOHOJOTHYEeCKas TaliauIa,
KoseK1us «DopMbl COXPaHHOCTH HCKOTMAEMBIX )KUBOTHBIX M pACTCHUI».

JlabopaTropuble U MpakTHUYECKHE PA0OTHI:

[Mpaktuueckas pabora Ne 1. «M3yueHHE HCKOMAEMBIX OCTATKOB PACTCHUM W KMBOTHBIX B
KOJUIEKIIHSAX».

DKCcKypeusi «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINH WM
KpaeBeAUECKH My3eil).

Tema 3. Opranusmbl U OKpPYsKAaK0OIIad cpeaa.

DKoJorus Kak Hayka. 3ajlauM ¥ pa3/iesibl 9KOJOTUM. MeTobl S3KOIOrHUECKUX UCCIIE/I0BaHU.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpennl oOuTaHus OpPraHM3MOB: BO/IHas, HA3eMHO-BO3/YIIHAS, MTOYBEHHA,
BHYTpUOpraHU3MEHHasl.

Oxonoruveckue (akropel. Knaccuduxarums dKoOJOTHUCCKUX (PaKTOpPOB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOMOreHHbIE. JleficTBUE SKoMOrnyecknx (pakTopoB Ha OPraHHU3MBI.

AbGuotnueckue  (axkTophl:  CBET,  TeMIlepaTrypa,  BJIaXHOCTh.  DOTOMEPHOAM3M.
[TpucniocoOneHnst OpraHu3MoB K JeHCTBHIO abMOTHUECKHX (akTopoB. bronornyeckue puTMbl.

bruotnueckue paxtopel. Buasl OMOTHUECKUX B3aMMOACHCTBUM: KOHKYPEHIINS, XUIIIHUYECTRO,

cum0Ou03 u ero ¢opmbl. IlapazuTusMm, koomneparus, MyTyaau3M, KOMMEHCATU3M (KBapTHPAHCTRO,



HaxJIeOHMUYECTBO). AMEHCAIN3M, HEHUTpalu3M. 3HaueHHE OWOTHUYECKHX B3aUMOICUCTBHH I
CYILECTBOBaHUS OPraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE  XapaKTepUCTUKU monyiasiuuu. OCHOBHBIE TIOKA3aTeNyd  IOMYJISLIHU:
YUCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, MPUPOCT, Murpanus. JluHamuka
YUCIEHHOCTH MOMYJISLINY U €€ peryJsiiusl.

JdemoHcTpaumMu:

[Toptpetsr: A. I'ymbomsar, K. @. Pynwe, 3. I'ekkens.

Tabnuuel u cxeMmsl: kapTa «lIpupoansie 30HB 3eMan», «Cpeabl OOUTAaHUS OPTAaHU3MOBY,
«Doronepuoguzm», «llomynsamum», «3aKOHOMEPHOCTH  POCTa  YHCICHHOCTH  IOIYJISIHUU
uH}y30pun-Tyh ek, «[InmeBse nenmy.

JlaGopaTopHble H MPpaKTHYeCKHe PadOThI:

Jlaboparopuas pabora Ne 3. «Mopdonoruueckne 0COOCHHOCTH PACTEHWH M3 PA3HBIX MECT
oburanusy.

Jlaboparopnast padorta Ne 4. «BausiHue CBETa Ha POCT M Pa3BUTHE YCPCHKOB KOJICYCay.

[TpaxTuueckast padota Ne 2. «ITo/icuér IUIOTHOCTH TONYJIALIMH pa3HbIX BUJOB PACTEHUN».

Tema 4. CoolmecTBa H IKOJIOTHYECKHE CHCTEMBI.

Coo011ecTBO Opranu3MoB — 6uo1eHo3. CTPYKTYphl OMOIICHO3a: BHI0BAs, IPOCTPAHCTBCHHAS,
Tpopuueckas (uuinesas). Buasi-nomunanTsl. CBsI3u B OUOLIEHO3E.

DKkojiorudyecknue cucreMbl (dkocucremsl). [loHaTHe 00 skKocucTemMe U OHOIEOIEHO3E.
@OyHKIMOHAIBHBIE ~ KOMIIOHEHTBI ~ DKOCHMCTEMBI:  NPOJYIEHTH, KOHCYMEHTBI,  PCIYICHTHI.
KpyroBopor BemecTB W MOTOK DHEPTUU B JKocucTeMe. Tpodudeckue (MUIICBBIC) YPOBHU
skocucTeMsl. [Tumespie nenu n cetu. OCHOBHBIC MOKA3aTENU YKOCHCTEMBI: OMoMacca, MPOIYKIIS.
DKOJOTUYECKHE THPAMHUBI: OPOJYKIHH, YHCICHHOCTH, Ouomaccel. CBOWCTBAa DKOCHUCTEM:
YCTOMYMBOCTH, CaMOpETyJIsAIus, pazBuTHe. CyKieccus.

[TpuponHble 3KOCUCTEMBI. OJKOCHCTEMBI 036p M pEK. DKOcUCTEMa XBOWHOIO WM
IIHPOKOIUCTBEHHOTO JIECA.

AHTpPOTIOTCHHBIC JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOodkocucTeMbl. buomorndeckoe u
X035IICTBEHHOE 3HAUCHHUE arPOIKOCHCTEM H YPOOIKOCHCTEM.

buopaznoobOpazue kak daktop ycToWuMBOCTH HKOcucTeM. CoxpaHeHHE OMOJOTHYECKOTO
pa3HooOpa3us Ha 3emire.

VYuenne B. U. BepHanckoro o 6uocgepe. I'pannipl, coctaB u cTpykTypa 6uocdepsl. XKusoe
BCIECTBO U €ro PyHKIMU. OcoOeHHOCTH Orochephl Kak TII00ATBHON YKOCUCTEMBIL. JJHHaMIYeCcKoe
paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopoTsl BemiecTB W OHOTCOXMMUYCCKHE IIUKJIBI DICMEHTOB (yIJIepoja, asoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIC OMOMBI CYIITH.

YenoBeuecTBo B Onocepe 3emnn. AHTpomoreHHbIe U3McHEHUs B Ouochepe. ['mobanpHbIC
AKOJIOTHYECKHE TTPOOIEMBI.

CocyiiecTBoBaHME NMPUPOIBI U uenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3zus Kak OCHOBA
ycroitunBocty Omocdepbl. OCHOBa PalMOHAIBHOTO YIPABJICHUS MPUPOIHBIMU PECypcaMH H HX
UCIONb30BaHue. JlocTHykeHnst OMOIOTMH N OXpaHa MPUPO/IbI.

Jdemoncrpauuu:

[Toptpetnr: A. JIxk. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmunel u cxemsbl: «lIumesble nenu», «buoleHO3: cocTaB U CTPYKTypa», «lIpuposHbie
coobmiectBay, «llemm mnuraHng», «Oxomorumueckas mnupamuaa», «buochepa n uenoBeky,



«IKOCUCTEMA IIMPOKOJIUCTBEHHOTO Jiecay, « DKOCHCTEMA XBOMHOTO Jiecay, «buoneHo3 BogoEMay,
«ArpoueHo3», «[I[puMepHbIe aHTPONIOT€HHBIE BO3ACUCTBHS HA MPUPOAY», «BakHelIne HCTOUHUKN
3arpsi3HEHUs] BO3JyXa W TPYHTOBBIX Boa», «llouBa — BakHelnas cocrapistomas ouochepb»,
«DakTopsl Aerpaganuu nousy, «llapuukosit addexTy, «DakTOphl PaIOAKTUBHOTO 3arpsi3HEHUS
onocepb», «OOmas cTpykrypa Ouochepb», «PacnpoctpaHeHne JXH3HH B Ouocdepey,
«O30HOBBIN 9KkpaH Ouochepr», «KpyroBopor yriepoga B Ouochepe», «Kpyropopor azora B
MIPUPOIE».

O6opynoBanue: MoJenb-anmiankanus «TunuyHele OHMOLIEHO3bI», repbapuil «PacTUTenbHbIe
cooliuecTBa», koJulekuun «buoueHos», «Bpexurenan BaKHEHIIHMX CEJIBCKOXO3SMCTBEHHBIX
KYIbTYp», TepO0apud © KOJUJICKIUW PACTCHUH W JKWBOTHBIX, MPHHAJICKAINIHNE K Pa3HBIM
9KOJIOTHYECKUM Tpynmam ofgHoro Buaa, Kpacnas kuura Poccuiickoit Deneparuu, u300paskeHUS

OXPaHACMBIX BUIOB paCTeHI/Iﬁ U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTHHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Cormacio ®I'OC COQO, ycraHaBIUMBalOTCA TpeOOBAHMSA K pe3yiabTaTaM OCBOCHUS
00y4JalINMHUCSA TPOTpaMM CpPEAHEro OOIIEro oO0pa3oBaHMs: JTUYHOCTHBIM, METAlpeIMETHBIM U
MpeIMETHBIM.

JUYHOCTHBIE PE3YJIBTATBI

B crpyKType JIMUHOCTHBIX PE3YIbTATOB OCBOCHMS mpeaMera «buosiorus» BbIICIEHBI
CJICIYIOIHUE COCTABIISIONINE: OCO3HAHNE 00 YyUAIOMUMUCS POCCHIICKON IPAXKAAHCKOW MACHTHIHOCTH
— T'OTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEACIICHUI0, HAINYNE MOTUBALMU K
o0y4yeHuio OMOJIOTHH, [EICHANPABICHHOE PA3BUTHE BHYTPCHHUX YOCKICHHN TMYHOCTH HAa OCHOBE
KITIOYEBBIX IICHHOCTCH U UCTOPUUCCKUX TPAAULHKA Pa3BUTHS OMOIOTHYECKOTO 3HAHUS, TOTOBHOCTD
U CHOCOOHOCTh OOY4YarOIMXCS PYKOBOJICTBOBAaTbCA B CBOEH JICATEIBHOCTH II€HHOCTHO-
CMBICJIOBBIMU  YCTaHOBKAMHM, HIPHUCYHNIMMM cHUCTEME OMOJIOrMYecKoro oOpa3oBaHMs, HaJIU4ue
HKOJIOTMUYECKOTO IIPABOCO3HAHMSI, CIOCOOHOCTH CTABUTD 11€JIM U CTPOUTH KH3HEHHBIE TJIAHBI.

JIngHOCTHBIE pe3ynbTaThl OCBOCHHS IIpeaMeTa «bHOJIOTHS» JOCTUTAlOTCd B €UHCTBE
yueOHOM M BOCHUTATEILHOW JIEATEIBHOCTH B COOTBETCTBUM C TPaJUIIMOHHBIMU POCCHHCKMMHM
COIMOKYJBTYPHBIMUA, UCTOPHYECKMMHU M JIYXOBHO-HPABCTBCHHBIMU IICHHOCTSIMU, NPUHSATHIMH B
oOliecTBe IpaBWIAMM U HOPMaMu IIOBEJICHUS M CIIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAHHMSI U CaMOPa3BUTHSI, Pa3BUTHS BHYTPEHHCU IMO3WIMU JIMYHOCTH, MATPUOTH3MA,
YBaXEHUs K 3aKOHY W IIPABOIOPSJKY, YEJIOBEKY TpyJa M CTApIIEMYy IIOKOJICHHIO, B3aMMHOIO
yBaKEHHUsI, OEPEIKHOr0 OTHOIIEHUS K KYJIBTYPHOMY HACIEAMIO U TPAIUIMSAM MHOTOHAIIMOHAIBHOI'O
Hapona Poccuiickoit Denepanun, NpUpoje U OKPYXKAIOIICH cpeie.

JInaHOCTHBIE pe3ynbTaThl OCBOCHMS yuyeOHOro mpenMera «buosorus» AOIKHBI OTpaxkarhb
TOTOBHOCTh M CIOCOOHOCTh OOYYarolIMXCsi PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEN TMYHOCTH, CUCTEMOU 1IEHHOCTHBIX OpPHEHTAallUH, TO3UTHBHBIX BHYTPEHHMX YOEXK/ICHUH,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO 00IECTBA, PaCIIMPEHNE KUZHEHHOTO
ONBITA U ONBITA ACATEIBHOCTH B MPOIECCE PEATU3AIUU OCHOBHBIX HAINPABICHUN BOCIUTATCIBHOM
JICATEIILHOCTH, B TOM YHCIIEC B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(OpPMHUPOBAHHOCTh  TPAKJAHCKOM  MO3MIMKM  oOOydyarollerocss Kak aKTUBHOTO WU
OTBETCTBEHHOT'O YJIEHA POCCHICKOTIO ODIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IMpaB U o0OA3aHHOCTElH, YBa)KEHHWE 3aKOHAa U
MIPaBONOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATENLHOCTH NPU CO3JaHMHM YUEOHBIX MPOEKTOB,
pEIICHNN yUEOHBIX 1 MO3HABATENbHBIX 33/1a4, BHIIIOJHEHUHN OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONMpPEACTATH COOCTBEHHYIO MO3UIIMIO MO OTHOIIEHHIO K SIBJICHUSIM COBPEMEHHOM
JKU3HU U 00BACHSTE €€;

YMCHHUE YUUTHIBATH B CBOUX JICHCTBHUSX HEOOXOMMMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS

J'II-O)ICfI C pasHbIMU Y6€)K)1€HH$[MI/I, KYJIBTYPHBIMU LICHHOCTAMU U COUATBHBIM MOJIOKCHUCM,



TOTOBHOCTb K COTPYJHHYECTBY B [IpOLIECCE€ COBMECTHOIO BBINOJHEHUS] Y4UeOHBIX,
MO3HABATENbHBIX U UCCIEOBATEILCKUX 3aa4, YBAKUTEIBHOIO OTHOIICHNS K MHEHHIO ONIIIOHEHTOB
npu 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOT0 COMEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOH U BOJIOHTEPCKON NeSTENLHOCTH;

2) IATPUOTHYECKOTO BOCIIHTAHMSI:

c(hOPMUPOBAHHOCTh POCCHUICKOM TpakIaHCKON HASHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTH nepen PoauHol, ropaoctu 3a cBoi kpai, ceow Poauny,
CBO SI3BIK M KYJIBTYpPY, IPOIUIOE U HACTOAIEE MHOTOHAIIMOHATLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLICHUE K MPUPOJHOMY HACICAUIO Y NMAMATHUKAM HPUPOILI, JOCTHXKCHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOIUSIX, TPYIE;

CIIOCOOHOCTB OLICHMBATh BKJIAJ POCCUICKUX YUYEHBIX B CTAHOBIEHUE U Pa3BUTHE OMOJIOTHH,
MOHVMAaHUsS 3HAYCHUS OWOJIOTMH B TIO3HAHWM 3aKOHOB TPUPOJBI, B JKU3HH YCIOBCKA M
COBPEMEHHOTO OOIIECTBA;

ujeiHas yoe:xK 1I€EHHOCTh, TOTOBHOCTD K CIIYKEHHIO U 3aiure OredecTBa, OTBETCTBEHHOCTD 3a
ero cyab0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHUE JIyXOBHBIX ICHHOCTEN POCCUICKOT0 HAPOJIA;

c(pOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, ’THUECKOI'0 10BE/ICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMI0 M IPUHHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYHNBOIO OYylIero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTEISIM, CO3/IaHHI0 CEMbH Ha OCHOBE OCO3HaHHOI'O
MIPUHSTUS IEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUM C TPAAUIMAMU Hapoa0B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIIEHUE K MHPY, BKJIIOYas ICTETHKY ObITa, HAYYHOrO M TEXHUYECKOrO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHMI;

MOHUMAHHKEC YMOITMOHAIBHOTO BO3JACHCTBUS KUBOU IPUPOBI U €€ TICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHUC TMPOSBISATH
KauecTBa TBOPUYECKON JTMUHOCTH;

5) ¢pu3nyeckoro BOCMUTAHUA, (POPMHPOBAHHS KYJLTYPHI 310POBbS M IMOIMOHAJILHOTO
onaronoJyqus:

MOHUMAHWEC M peau3alius 370pOBOTO U Oe3omacHOTo o0pasa XU3HH (370pOBOC MUTAHUE,
COOJIIOICHUE TUTHUCHUYCCKUX TIPABUJI M HOPM, COAaHCHPOBAHHBIM PEKUM 3aHATUN U OTAbIXA,
perynspHas pusudeckas akTUBHOCTD), OEpExKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHONIEHUS
K COOCTBEHHOMY (PU3UUECKOMY U TICUXMUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH MPaBUJI HHAUBUAYAIBHOTO U KOJIEKTUBHOTO OE30MacHOTO MOBE/ICHUS
B CUTYaIlUAX, YTPOKAIOIIUX 3/I0POBBIO U JKU3HU JIIO/IEH;

OCO3HAHUC TOCIC/ACTBUN W HEMPHUSATHS BPCAHBIX MPHUBBIMCK (YMOTPEOJCHUS aJIKOTOJIA,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIMTAHMA:

TOTOBHOCTb K TPY/Y, OCO3HAHHE [IEHHOCTH MacTepCTRa, TPy 10/t00ue;

TOTOBHOCTh K aKTHBHOHN JIEATENBHOCTH TEXHOJOTMYECKONW M COLMAIbHON HampaBJICHHOCTH,

CIIOCOOHOCTH HWHUIIMUPOBATH, MJIIAHUPOBATE U CAMOCTOATCIBHO BBIMMOJIHATE TAKYIO JJCATCIBHOCTD,



UHTEpeC K pasIu4HbIM cdepaMm NpoecCHOHANBHOH JesTeNIbHOCTH, YMEHHE COBEpILaTh
OCO3HaHHBIN BEIOOP Oymymieit mpodeccuu 1 peaaTn30BbhIBaTh COOCTBEHHBIE )KH3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIHOCOOHOCTh K OOPa3oBaHHIO M CaMOOOPa30OBaHHMIO Ha MPOTSHKEHHUH BCel
KHU3HU;

7) 3K0JIOrM4eCKOr0 BOCIIHTAHUS:

HKOJIOTHYECKU LieJeco0Opa3Hoe OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY JKU3HHM Ha 3eMie,
OCHOBE €€ CYIIeCTBOBaHHU;

MOBBILIEHHE YPOBHSA DKOJIOTHYECKOM KyJIbTYpBl: MPHOOPETEHHE OINbITa IUIaHUPOBAHUS
MIOCTYIIKOB ¥ OLICHKH WX BO3MOXKHBIX TIOCJICACTBUN JIJIsI OKPYKAIOLICH CPEIBL;

OCO3HAHUE TJIOOATBHOIO XapaKTepa IKOJIOTHYCCKUX MPOOIIEM U ITyTEH UX PCIICHUS;

CIOCOOHOCTH UCTIONB30BATH TPUOOPETACMBIC TIPU H3YUCHUH OUOIOTUY 3HAHHS U YMEHUS [IPH
peueHnn mpodiIeM, CBSI3aHHBIX C PAMOHAIBHBIM TPHUPOIONONH30BAHUCM (COOIOICHUE TTPaBUII
MOBCJCHUS B IIPUPO/IC, HANIPABICHHBIX HA COXPAHCHHUE PABHOBECHUS B 3KOCHCTEMAaX, OXPaHY BHUJIOB,
IKOCHUCTEM, OrOChepsl);

AKTUBHOC HENPUATUE JICUCTBUN, IPUHOCIIIUX BPEJ OKPYKAOUIECH HIPUPOJIHON CpeJIe, YMECHHE
MIPOTHO3UPOBATH HEOIATOMPHUATHBIC IKOJIOTUUECKHIE TMOCIIEACTBUSA NPEAIPUHUMACMBIX JICHCTBUI U
Mpe0TBpaIaTh ux;

HAJUYUC PAa3BUTOTO DJKOJOTUYCCKOTO MBINUICHUS, DKOJOTHYCCKON KYJIBTYpBI, OIIBITA
JICATCITLHOCTH  DKOJIOTMUCCKOW  HAIPABJICHHOCTH, YMCHUS  PYKOBOJICTBOBATbCS HMMH B
MMO3HABATCIIPHONW, KOMMYHUKATHBHOW W COIMAJIBHOM NIPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM JICITEIBHOCTH SKOJIOrMYECKON HAIPABIECHHOCTH,

8) HEHHOCTH HAYYHOTO MO3HAHUA:

c(hOopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONICTO COBPEMECHHOMY YPOBHIO Pa3BUTHS
HAayKW # OOIICCTBCHHOW TMPAKTUKH, OCHOBAHHOTO HA JIMAJIOTE KYJIBTYP, CIOCOOCTBYIOIIEIO
OCO3HAHUIO CBOCTO MECTA B MOJUKYIBTYPHOM MUPE;

COBCPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATCILCKON KYNBTYPHl KaK CPE/ICTBA B3aUMOJICHCTBUS
MEX/Ty JIIOJIbMH U TIO3HAHUS MUPA;

MOHMMaHUE chenu@uKn OHOJIOTMM Kak HayKd, OCO3HaHWs €€ poaud B (POpPMHUpPOBAHUU
paIMoOHAILHOIO HAYYHOrO MBIIUICHUS, CO3JaHMM 1[EIOCTHOIO MPEACTaBICHUS 00 OKpYKarolleM
MHpPE KaK O €IMHCTBE MPUPO/IBI, YEJIIOBEKA U OOIICCTBA, B MO3HAHUH MPUPO/IHBIX 3aKOHOMEPHOCTCH
U PEIICHUH MPOOJIEM COXPAHCHUS MMPUPOTHOTO PABHOBECHS,

yOCKIEHHOCTh B 3HAYUMOCTH OWOJIOTMH JUIsl COBPEMCHHOM NMBUIHM3AIUMU: OOCCIICUCHUS
HOBOTO YPOBHS Pa3BUTHS MCAMUIMHBI, CO3/]aHHUE TICPCIICKTHUBHBIX OMOTEXHOJOTUM, CIOCOOHBIX
perarh pecypcHbIC MpoOJEeMbl Pa3BUTHS YEIOBCUCCTBA, MOWCKA MYTEH BBIXOAA W3 TIIOOATHHBIX
DKOJOTHYECKUX MPOOJIEM U 0OCCIICUCHUS TIEPEXO0/a K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATHLHOMY
HCIIOIH30BAHUIO MPUPOJIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAH/IaPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJMYYCHUU OMOJIOTMUCCKUX 3HAHUN B ICISAX TOBBINICHUS OOIINECH
KYJIbTYpPhl, CCTCCTBCHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOM 4acTh (HyHKIIHMOHATHLHOU
TPaMOTHOCTH O0yHarouxcs, GopMUPYyEMOH MpH U3y4E€HNUN OUOJOTHH;

MOHUMAHWE CYIIHOCTA MECTOJOB TO3HAHUS, HWCIOIL3YEMbIX B CCTCCTBCHHBIX HayKax,
CIOCOOHOCTH  HCTOJB30BAaTh TIOJNYYacMbIC 3HAHUS JJIS  aHamW3a W OOBSCHCHUS  SIBICHUM
OKPY)KAIOMICTO MHUPA M TPOUCXOMAIMUX B HEM W3MCHCHUN, YMEHHUC JCNaTh OOOCHOBAHHBIC
3aKIIOUCHUS Ha OCHOBEC HAYYHBIX (AKTOB M MMCIONINXCSA J@HHBIX C TICNBK TMOTyYCHUS
JIOCTOBCPHBIX BBIBOJIOB;



CHOCOOHOCTh CAMOCTOSTENFHO UCIIOIB30BATh OHOIOTUIECKHE 3HAHUS IJIs1 PEIIeHUs TpolieM
B pPEATbHBIX )KU3HEHHBIX CUTYAIIVIX;

OCO3HAHHE [EHHOCTH HAYYHOH JeSTEeIhHOCTH, TOTOBHOCTH OCYIIECTBIIATH IMPOEKTHYIO U
UCCIIEIOBATENBCKYIO JASSTebHOCTh HHANBHIYATBHO H B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BAaHWIO M CaMOOOpPA30BaHHIO, K
AKTHUBHOMY TIOJYYEHHIO HOBBIX 3HAHUH 1O OHOJOTHMM B COOTBETCTBHH C KH3HEHHBIMH
MOTPEOHOCTSIMU.

METANPEJMETHBIE PE3YJ/IbTATHI

MeranpeaMeTHbie pe3yiabTaThl OCBOCHHUS yueOHOro mnpeamera «buonmorus» BKIIOYAIOT:
3HAUYMMBIC A (OPMUPOBAHUS  MHUPOBO33PCHHUS  OOYYAIOIIMXCS  MEKAUCLUILTMHAPHBIC
(MEeXIpeIMETHBIC) OOIICHAYYHBIC TIOHITHS, OTPAKAIONIUE HEIOCTHOCTh HAYYHON KAPTUHBI MUPa U
crieuUKy METOJIOB TIO3HAHHS, HMCIOIB3YyCMBIX B C€CTCCTBCHHBIX HAyKax (BCIISCTBO, SHEPTHS,
SIBJICHHE, TIPOIICCC, CUCTEMa, HAYUHBIN ()aKT, MPUHIIHI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TCOPHS,
uccie0Banue, HaOJI0JICHUE, W3MCPEHUE, JIKCIICPUMEHT W JIPYTHX), YHUBCPCAIBHBIC YUCOHBIC
JerctBust  (IIO3HABATCIIBHBIC, KOMMYHUKATUBHBIC,  PETryJIsSTUBHBIC), obecrieunBaroIe
dbopmupoBanne (PyHKIIMOHATBHON TPAMOTHOCTH W COIUAIBHON KOMIICTCHIIMH OO0yJaIONIUXCS,
CIIOCOOHOCTH oOyuaronmxcst UCIIOJIb30BATh OCBOCHHBIE MEXAUCITUTLITHAPHBIC,
MHUPOBO33PCHUYCCKHC 3HAHUSI W YHUBEPCAIbHBIC YYCOHBIC JICUCTBUS B TIO3HABATCIHLHON W
COIIMAIbHON IIPAKTHKE.

MeranpeMeTHBIC PE3YJIbTaThl OCBOCHHS IPOTPAMMBI  CPEJHEr0 00IIero o0pa3oBaHus
JIOJKHBI OTPaXkaTh:

OBi1aneHue yHHBEPCATLHBIMHA YUeOHBIMHU NMO3HABATENbHBIMU 1eHCTBHAMM:

1) 6a3oBbIe JorMUecKHe NeHCTBUS:

CaMOCTOSITENILHO ~ (OPMYJIMPOBaTh M aKTyalIu3upoBaTh MpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONB30BATh NP OCBOCHWUU 3HAHWW MPUEMBI JIOTUYCCKOTO MBIIIJICHUS (aHau3a, CUHTE3a,
cpaBHCHUA, KinaccuduKauu, oOOOONICHMS), PACKpPhIBATH CMBICT OHOJOTMYECKUX TOHSTHM
(BBIIETSATH UX XapaKTCPHBIC MPU3HAKH, YCTAHABINUBATD CBSI3U C JAPYTUMH TOHSITHSIMU);

OTPENICTATh I1EM JCATCIIBHOCTH, 3a/laBasl TMapaMeTPbl M KPUTCPUM WX JOCTHKCHUSA,
COOTHOCHUTD PE3YNBTATHI JCATCIHLHOCTH C MTOCTABICHHBIMH 1[CIISIMU;

HCIIOJB30BAaTh OWOJIOTUYECKUE TIOHATHS Ui OOBSICHEHMS (DAKTOB M SIBJICHHUM KUBOM
TIPUPO/IBL,

CTPOUTH JIOTUYECKUEC PACCYXK/ICHUS (MHAYKTUBHBIC, JICyKTUBHBIC, TI0 AHAIOTHH), BBISBISATH
3aKOHOMCPHOCTH W TIPOTUBOPEYHS B PACCMATPHBACMBIX SABICHHUSIX, (OPMYIUPOBATH BHIBOJBI U
3aKITIOUCHUS;

MPUMCHATh CXEMHO-MO/ICTBHBIC CPEACTBA IS TPEACTABJICHHUS CYIICCTBCHHBIX CBSI3CH U
OTHOIIICHUNA B W3Yy4aeMbIX OHOJIOTHYCCKUX OOBCKTAX, a TAKXKE MPOTUBOPCUMI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3THYHBIX HH(POPMAIIMOHHBIX HCTOUYHUKAX

pa3pabaThIBaTh TUIAH PEIICHUS MTPOOJICMBI ¢ YIETOM aHAIN3a UMEIONIUXCS MAaTCPUABHBIX U
HEMAaTCPUABHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JEATCIHHOCTh, OIICHHUBATH COOTBETCTBUC PE3YJABTATOB IICTISM,

OIICHUBATH PUCKHU HOCHG}ICTBI/If/i JCATCIIBHOCTH,



KOOPAUHHUPOBaTh U BBIIONHATH pPAadOTy B YCIOBHUSIX PEAIbHOTO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATH KPEATUBHOE MBIILIEHUE PU PELICHUH KU3HEHHBIX Ipo0eM.

2) 0a3oBbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIIENOBATENBCKOM U MPOEKTHOW AESTeNbHOCTH, HABBIKAMH
paspellieHusi MpoOieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENILHOMY IOHCKY METOJOB
pEellIeHus MPaKTHUYEeCKHUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB MMO3HAHUS;

UCIOJIB30BAaTh PA3UYHBbIE BUABI AEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HaHHS, €ro
UHTEPIpETanni, IpeoOpa3oBaHUI0 M TPHUMCHEHHIO B YYCOHBIX CHTyalHAX, B TOM YHCIC IIpU
CO3JaHMM YYEOHBIX U COL[MAJIbHBIX IIPOEKTOB;

(dopMHpOBATh HAYYHBIA THUI MBINUICHHUS, BIAACTh HAYYHOW TCPMHHOJIOTHEH, KIFOUYEBHIMU
HOHATHIMU M METOJIaMU;

CTaBUTh W (OPMYIMpPOBATH COOCTBEHHBIC 3a1ayd B 00pa3oBaTENBHON JIEATEIBLHOCTH |
JKU3HEHHBIX CUTYaLUsX;

BBISIBJISITH IIPUYHMHHO-CIIC/ICTBEHHBIE CBA3M U aKTyalM3HpOBaTh 33/1auy, BBIJBUIATh THIIOTE3Y
e€ pelIeHtsl, HaX0/IUTh apTYMEHTHI JIUIS JIOKa3aTeJIbCTBA CBOMX YTBEPK/ICHUH, 33/1aBaTh [1apaMeTphl
U KPUTEPUH PELICHHUS,;

AHAIM3UPOBATH 110JIyUEHHBIE B XOJI€ PEIIEHUs 3a/lauM pe3y/IbTaThl, KPUTUUYECKH OIICHHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBHSAX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IIPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAT II€JICHAIIPABICHHBIH IIOUCK IIEPEHOCA CPEJCTB M CIOCOOOB JIEHCTBUSA B
popECCUOHAIBHYIO CPELY;

YMETh  IIEPEHOCHUTh  3HaHMS B  IIO3HABATEIBHYIO M  IIPAaKTUYECKyl0  obisacTu
YKU3HE/IESATEIILHOCTH;

YMETh HHTErPHUPOBATH 3HAHUA U3 Pa3HbIX MPEIMETHBIX obacTei;

BBIIBUTATh HOBBIE W/IEH, [peajaraTb OPUIMHAIbHBIE TMOJXO/Jbl M PEIIEHHUs, CTaBUTh
npoOsIeMBI U 3a/1a4U, JTOMYCKAIOIIUE alTbTEPHATUBHBIE PEIICHHUS.

3) padora c nudopmanueii:

OPHUCHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX WHOOpMAIMU (TEKCTe YYEOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM JnuTepaType, OMONOTMUECKUX CJIOBApPSAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX
0a3ax JnaHHBIX, B VIHTepHeTe), aHamM3UpoBaTh WH(OPMAIIMIO pA3IUYHBIX BHJIOB M (PopMm
MIPEJICTaBICHUSI, KPUTUYECKH OIIEHUBATh €€ TOCTOBEPHOCTh M HEMMPOTHBOPEUHNBOCTD;

(GopMynupoBaTh 3ampochl W MPUMEHATh pa3liUyYHbIE METOJbBl MpH TOUCKE M OTOOpE
Ouosnorudeckoi nHGpopMaIum, HeoOX0IMMOM /IS BHITIOJIHEHNS YUEOHBIX 3a/1a4;

npUOOpETaTh OMNBIT HCMHOIb30BAHUS HMHGPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHUH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIL30BAHUS Pa3INIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBHIOMpATh  ONTUMANbHYIO (OPMY MpPEACTABICHUS  OMOIIOTHYECKOM
uHpopmarun (cxemsl, rpadvKu, JUarpaMmmbl, TaOIUIIbI, PUCYHKH U JIPYTroe);

WCTIONIh30BaTh HAyYHBIM S3bIK B KA4YCCTBC CPEACTBA NpH paboTe ¢ OMOIOTHUCCKON
uH(popMaliien: NPUMEHATh XUMHUYECKUe, (U3MYECKHE U MaTeMaTH4YeCKUE 3HAKU W CHMBOJIBI,
dbopmyner, abOpeBHMATypy, HOMCHKIATYPY, WCIOAL30BaTh MW TPeoOpa3oBhIBAaTH  3HAKOBO-
CUMBOJINYECKUE CPEJICTBA HATIISITHOCTH;

BJIa/ICTh HaBBIKAMU  pAaclo3HaBaHMWS M 3alIUThl  MHpOpMaIMM, HHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.



Ogilajenne yHNBEPCAJILHBIMH KOMMYHHKATHBHBIMU JCHCTBHAMH:

1) obmenne:

OCYILECTBJISATh KOMMYHHKALIMH BO BceX c(epax >KU3HU, aKTHBHO y4acTBOBATh B AMAJIOTe UIIH
JVCKYCCHH TIO CYILECTBY 00CYyKAaeMOoi TeMbl (YMEHHE 3aJaBaTh BOINPOCHI, BHICKA3bIBATE CYKAECHU
OTHOCHUTEJIBHO BBINIOJHEHUS MpEAIaraéMod 3alayd, yYWTBHIBATH WHTEPECHl U COINIACOBAHHOCTH
NO3ULMH APYIHX YYaCTHUKOB JUAJIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaIbHBIE CpeICTBa OOIIECHUs, IOHMMATh 3HaU€HHe COLUANbHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHTYyalMH, yMeTb CMAr4aTh KOH(JIUKTBI U BECTH
1IEPErOBOPLL;

BIAACTh PA3IUYHBIMU crocobamMu OOIICHUS M B3aMMOJACHCTBHS, IOHMMATH HAMCPCHHS
JPYTUX JIIOJCH, MPOSABIATH YBAXKHUTEIBHOC OTHOLICHHE K COOCCEIHHKY M B KOPPEKTHOH (opme
(bopMyIHpOBaTHL CBOW BO3PAKCHUS;

pa3BEPHYTO M JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIBb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) coBMecTHas 1eATeJbHOCTD:

IIOHMMAaTh W HCIOJbB30BaTh IPEUMYIIECTBA KOMAaH/JHOW W WHAMBUAYAJIBHON paboTHl Npu
peleHun OMoJIoru4eckoi IpodseMbl, 0OOOCHOBBIBaTh HEOOXOJAMMOCTh IIPUMEHEHUS I'PYIIIOBBIX
¢dbopM B3auMOJIEHCTBHSI IIPH pELICHUH Yy4eOHOM 3a/1a4u;

BbIOMpaTh TEMATHMKY W METOJbl COBMECTHBIX JIEHCTBUH C yduy&€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T'0 Yi€Ha KOJUIEKTHUBA,;

[IPUHUMATD [I€JIM COBMECTHOM JIEATEIHHOCTH, OPraHU30BbIBATh U KOOPJAMHUPOBATH JAEHCTBHUS
1o €€ JOCTHMIKCHUIO: COCTABJIATh IUIAH JICUCTBUHM, pacupeleNsaTh poOiau ¢ Y4ETOM MHEHHU
Y4aCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4eCTBO CBOEI'O BKJIA/la M KaX/I0I'0 Y4acTHHKa KOMaH/ibl B OOIIMM pe3yJbTaT 110
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE IPOEKTHI, OIIEHWBATh WJEUM C MO3UIMH HOBHU3HBI, OPUTHMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATH MO3UTUBHOE CTPATETHYECKOE MOBEJIEHUE B PA3IMYHBIX CUTYAIUSX, IPOSIBIATh
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OsgilaieHHe YHUBEPCAJBLHBIMHU PeryIaTHBHBIMY /1 CTBUSAMU:

1) camoopranmzanmus:

HCII0JIb30BaTh OMOJIOTMYECKUE 3HAHMSI /ISl BBISIBIICHUS TIPOOJIEM M MX PELICHUS B )KU3HEHHBIX
U yYeOHBIX CUTYaIINSX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHWUMN IIENIEBbIE U CMBICTIOBBIE YCTAaHOBKH B CBOMX
JICUCTBUAX W MOCTYMKAax MO OTHOIICHUIO K KUBOM MNPUPOJE, CBOEMY 3J0POBBI0 U 37I0POBBIO
OKpYXaroIIMX;

CaMOCTOSITENILHO OCYIIECTBJIATh IIO3HABATEIBHYIO JEATEIBHOCTh, BBISBIATH MPOOJIEMBL,
CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTENbHON JAEATETLHOCTH M KU3HEHHBIX
CUTYaIUsAX;

CaMOCTOSITENILHO COCTAaBIAThH IJIaH PEIICHUS] MPOOJIEMBbl ¢ yUETOM HMMEIOIIUXCS PECYPCOB,
cOOCTBEHHBIX BO3ZMOXKHOCTEH U MPEJIMOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacimpsTh paMKU y4eOHOTO NPEMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIENaTh OCO3HAHHBIN BHIOOD, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIH OTIBIT;



croco0CTBOBATh (POPMHPOBAHUIO M IPOSBIICHHIO IIMPOKOW SPYIUIIMHM B Pa3HBIX 00JIACTIX
3HAHHUH, TOCTOSHHO TOBBIIIATE CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBl B JAEATEIbHOCTH, OIEHHBATH
COOTBETCTBUE PE3YIbTATOB LENSM;

BJIa/IeTh HABBIKAMHU IMO3HABATENLHON pedieKCHH KaKk OCO3HAHHUS COBEPIIAEMBIX ACHCTBUN U
MBICITUTENIBHBIX TPOIECCOB, UX PE3YJNbTAaTOB U OCHOBAHUH, HCHOIB30BaTh MPUEMBI pediekcun as
OLIEHKH CUTYyAIllH, BEIOOPA BEPHOTO PENICHUS;

YMETh OIICHUBATH PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKECHUIO;

[PUHUMATH MOTHBBI U QPTYMEHTBI JPYTHX IIPH aHAIH3E PE3YJIbTATOB ACATCILHOCTH;

3) npunsATHE ceds M APYTHX:

IpUHUMATD ceOs1, TOHUMAst CBOM HEAOCTATKU U JOCTOMHCTBA;

[IPUHUMATH MOTHBBI U QPTYMEHTBI JPYTHX IIPH aHAIH3E PE3YJIbTATOB ACATCIBHOCTH;

IIpU3HAaBaTh CBOE 1IPaBO U IIPABO APYTUX HA OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTH IOHUMATh MUP € ITO3UIMH JIPYIOI'0 YeJIOBEKA.

IMPEJIMETHBIE PE3YJIBTATHI

[TpesMeTHbIE pe3ynbrarhl ocBoeHUs Iporpammel COO 1o Ouosoruu Ha 0a30BOM YpPOBHE
BKJIIOUAIOT cHelMPuUeckue i ydeOHoro npeamera «bHOJOrus» HaydHblE 3HAHMS, YMEHUS U
CIIocoObl  JIGWCTBMH 110 OCBOGHMIO, HHTEpPIIPETAllMM W IPEOOpa3OBaHUIO 3HAHMMN, BUJbI
JIESITEIIBHOCTH 110 [MOJYYEHMIO HOBOT'O 3HAHWS W IPUMEHEHUIO 3HAHUH B Pa3IMYHBIX Y4YEOHBIX
CUTYallMsIX, a TAKXKE B pEalIbHBIX KM3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme
IIpEJIMETHBIE PE3YJIbTaThl IIPEICTABIICHBI 110 T'0j1aM 00yUYEHHUSL.

[IpeameTHBIC pE3ynbTaThl OCBOCHUS yucOHOTO mpeameta «buomorus» ¢ 10 Knacce nOTKHBI
OTpaxkaTh:

c(OpPMHUPOBAHHOCTh 3HAHWH O MECTe M poJd OHOJOTMHM B CHCTEME HAydyHOrO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAay4YHOM KapTHUHBI MHpa U
HAayYHOTO MMPOBO33PEHHMSI, O BKJIAJE POCCUNUCKHUX M 3apyOEKHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonorun, (PyHKIMOHATLHOM rPaMOTHOCTH YEJIOBEKA /JIsl PEILICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJCpkaHUE OMOJIOTMYECKMX TEPMUHOB M TIOHSATHM: JKW3Hb, KJIETKa,
OpraHu3M, MeTadonn3M (0OMEH BEIIECTB U MPEBpAIIEHUE DHEPTUHU), FTOMEOCTa3 (CaMOPETyIIsIus),
YpOBHEBas  OpraHM3alMs  JKUBBIX  CHCTEM,  CAaMOBOCIPOM3BE/IEHHE  (PENpOayKIHUs),
HACJIE/ICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHME U3jJaraTb OWONIOTUYECKHUE TeOpuu (KJIETOUHAs, XPOMOCOMHAas, MYyTallMOHHas,
HEHTpaJdbHas J0TMa MOJEKYJsipHON Ouosoruu), 3akoHbl (I. Mennens, T. Moprana, H. .
BaBunoBa) u yueHus (0 IEHTpax MHOroo0Opas3us M MPOUCXOXKJEHUSA KyIbTypHbIX pactreHuii H. U.
BasuinoBa), onpeiensTh rpaHUIbl HX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHE BIJIaJIETh METOJaMH HAay4YHOTO IMO3HAaHUS B OMOJOTMU: HAOJIOJICHHE M OMUCAHHE
KHMBBIX CHCTEM, TIPOIIECCOB U SBICHWM, oOpraHuzalius M MPOBEACHHE OHOJOTHYECKOTO
AKCTIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISBJICHUE 3aBUCHUMOCTH MEX]Y HCCIEIYEMbIMU
BEIMYNHAMU, OOBSICHEHHE MTOYYEHHBIX PE3YIbTAaTOB, UCIIOIb30BAHHBIX HAyUHBIX MTOHSITHH, TEOpUIT

H 3aKOHOB, YMCHHC /ICJIaTh BBIBO/IbI HA OCHOBAHHUU TTOJYUCHHBIX PC3YJIbTATOB,



YMEHHUE BBIACIATh CYLIECTBEHHblE MPU3HAKM BHUPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT,
OJITHOKJIETOUHBIX U MHOTOKJETOYHBIX OPraHM3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BEIIECTB U
NpPEBpallieHNs] SHEPIHMH B KJeTKe, (OTOCHHTE3a, IJIACTUYECKOT0 M HHEPreTH4YecKoro oOMeHa,
XEMOCHHTEe3a, MHTO3a, MeH03a, OIUIOAOTBOPEHHUS, PAa3MHOXKEHUs, WHIUBHUIYaJIbHOTO DPa3BUTHUA
opraHusMa (OHTOTCHE3);

YMEHUE NPUMEHATh INOJIYYEHHBbIE 3HAHUsS Ui OOBSCHEHHsS OHOJOTHYECKUX MPOLECCOB U
SBJICHUH, U MPUHATUS NPaKTHYECKUX PELICHUH B MOBCEJHEBHOM KHM3HU C LIeNbIO OOecredeHus
0€30IaCHOCTH CBOETO 3J0POBbS U 3A0POBBS OKPYKAIOLIUX JH0AEH, COON0IEHHS HOPM I'PAMOTHOTO
IIOBEJICHNS B OKpPY)KalOIIEeH MPUPOJHON cpene, IOHUMaHUE HEOOXOIMMOCTH HCIIOIb30BaHUS
JOCTHKCHUIN COBPEMEHHOMN OHOJIOTHH u OHOTEXHOJIOT U s PaLMOHAIBHOTO
IIPUPOIOIIOJIB30BaAHUS;

YMEHHE peuarh »3JIEMCHTApHBIC TI'CHETHYECKHE 3aJadyd Ha MOHO- W JAUTHOPHAHOE
CKpCLIMBAHKE, CHEIIJICHHOE HACJICAOBAHUE, COCTABIATH CXEMbl MOHOTHOPHAHOTO CKPCIIMBAHUS IS
[Ipe/ICKAa3aHusl HAcJIel0BaHMUs IIPU3HAKOB Y OPIaHHU3MOB;

YMEHME BBIIOJIHATE JIaOOpaTOpHbIe M IPaKTHHECKUE padoThl, cOOIIOJAaTh NpaBuia IpU
pabote ¢ yaeOHBIM 1 JIa00paTOPHBIM 000PY/I0BAHKEM;

YMEHUE KPUTHYCCKM OIICHUBATh W HMHTEPIPETUPOBATH HHGOPMAIMIO OHMOIIOTHYCCKOTO
COJICpP/KaHUs, BKIIIOYAIOLIYIO [ICEBJIOHAYYHbIE 3HAHMA W3 Pa3JIM4YHBIX MCTOYHHUKOB (CpE/CTBA
MaccoBOH HMHQOpMaIUH, HAY4YHO-IIONYJISIPHBIE MaTepualbl), 3THUECKUE ACIIEKTHl COBPEMEHHBIX
HUCCJICAOBAHUN B OUOJIOTUY, MCAUIIMHE, OUOTCXHOJIOTHH;

YMEHHME CO3/laBaTh COOCTBEHHBIE IIMCBMEHHBIE M YCTHbIE cOOOLIEHUs, 00001as
OMOIIOTUYECKYIO MH(POPMAIINIO U3 HECKOJILKHX UCTOYHUKOB, TPAMOTHO MCIIOIB30BATH MOHATHHHBIHN
arnmapaT OMOJIOTHH.

[TpesiMeTHBIE pe3yibTaThl OCBOEHUS yueOHOro npejamera «buosnorus» ¢ 11 kaacce noKHbI
OTpaxkaTh:

c(OpMHUPOBAHHOCTh 3HAHMH O MECTe M pOJMd OHOJOTMH B CHCTEME HAyYyHOTO 3HAHUS
€CTECTBEHHbBIX HayK, B ()OPMHPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAay4YHOM KapTHUHBI MHpa U
HAayYHOTO MMPOBO33PEHMS, O BKJIAJAEC POCCHHUCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonorun, PyHKIMOHATLHON MPAMOTHOCTH YEJIOBEKA /ISl pELICHM S )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJAECpX aHUE OMOJOTHYECKHX TEPMUHOB W MOHATWUH: BUJ, MOMYJNSIIHS,
TeHO(OH/, IBOJIONMS, JBUKYIINE CUIBI ((PaKTOPHI) IBOMIOINH, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, IKOIOTHYECKHE (DAKTOPBI, SKOCUCTEMA, MPOJIYIICHTHI, KOHCYMEHTBI, PEAYIEHTHI,
[ICMY MTATAHUS, YKOJIOTUYECKAs TUpaMuia, OMoreoI1ieHo3, buochepa;

yMEHHME H3JaraThb OWONIOTHYECKHE Teopuu (dBomonuvonHHas Teopus Y. JlapBuHa,
CHHTCTHUYCCKAs TCOPUS DBOJIONNN), 3aKOHBI U 3aKOHOMCPHOCTH (3apoAabIeBoro cxoacTea K. M.
bapa, uepenoBanus rnmaBHbIX HanpaBneHuil W myred sBomonmu A. H. CeseprioBa, ydeHus o
ouocoepe B. . Bepnajckoro), onpeaensiTh rpaHUIIbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIIaJIETh METOJaMHM HAay4YHOTO IO3HAaHUS B OMOJOTMU: HAOJIOJICHUE UM OMUCAHHE
KHMBBIX CHCTEM, TIPOIIECCOB M SBJICHWM, oOpraHu3alius W MPOBEJICHUE OHONIOTHYECKOTO
AKCTIEPUMEHTA, BBIJBM)KCHHE THUIOTE3bl, BBISBJICHUE 3aBUCHUMOCTH MEX]Y HCCIEIYyEMbIMU
BEIMYMHAMU, OOBSICHEHHE TTOTYYEHHBIX PE3YNIbTATOB, UCTIONbh30BAHHBIX HAYUHBIX MTOHATHH, Teopuit
1 3aKOHOB, YMEHME JIENIaTh BBIBO/IbI HA OCHOBAHUH MOJYUEHHBIX pe3yiIbTaTORB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKM CTPOEHUSI OMOJOTHYECKHMX OOBEKTOB: BH/IOB,

MOMYJISAIUN, MPOAYIICHTOB, KOHCYMCHTOB, PEIYIICHTOB, OMOTCOIICHO30B U DKOCUCTEM, OCOOCHHOCTH



MPOLIECCOB:  HACIEACTBEHHOM HM3MEHYHMBOCTH, €CTECTBEHHOro 0TOOpa, BHUI000pa30BaHUSA,
MPUCTIOCOOTEHHOCTH OPTraHU3MOB, AEMCTBHs HKOJOTUYECKUX (DaKTOPOB HA OPTaHU3MBI, MEpeHoca
BEIIECTB M MOTOKA HHEPrHH B DKOCHCTEMax, aHTPOIOT€HHBIX M3MEHEHHUI B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OHMOT€OXUMHUYECKUX IIUKIOB B Onocdepe;

yMeHHE MPUMEHSITh MONY4YeHHbIE 3HAHUA Ui OOBSICHEHUS OHOJOTHYECKHX MPOLECCOB U
SIBIIEHUH, JJI MPUHATHS NPaKTHUYECKUX pelleHUi B MOBCEIHEBHOW KU3HU C LIENbI0 00ecleveHus
0€30MacCHOCTH CBOETO 3J0POBbS U 3A0POBbs OKPYKAIOIIUX JTHOAEH, COONIOIEeHNs HOPM T'PAMOTHOTO
MOBEICHHUA B OKpYXKarlIled NpUpOJHOM cpele, NMOHUMAaHHE HEOOXOIUMOCTH HUCHOIb30BaHUS
JOCTHXKEHUI COBPEMEHHOM OMOJIOTHH AJIs pallMOHAIBHOTO MPUPOJOITOIB30BAHHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJIOIMYECKHE 3aJladM, COCTaBJSATH CXEMBI IIEpeHOCa
BCILECTB U SHEPTHH B IKOCHCTEMaxX (LCH MATAHUS );

YMEHHUE BBITIONHATE JIA00OpPAaTOPHBIC M MPAKTHYECKHE pPalOThI, COOMIOAATh MpaBMiIa TIPH
pabote ¢ yueOHBIM 1 1a0opaTopHBIM 000pPYI0BAHKEM;

YMEHUE KPWUTHYCCKH OICHUBATH M HWHTEPIPETHPOBATH HHMOPMAIHMIO OHOIOTHYECKOTO
COJICpP/KaHHUs, BKIIIOYAIOLIYIO [ICEBJIOHAYYHbIE 3HAHMA W3 Pa3JIM4YHBIX MCTOYHHUKOB (CpE/CTBA
MaccoBoi umH(MOpPMAIUK, HAYYHO-TIONYJSIPHBIC MaTEpPHalIbl), PACCMaTpPUBAThH [JIO0ANBHBIC
HKOJIOTMUYECKHE 1TPOOJIEMBl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOMICHHUIO K HUM COOCTBEHHYIO
HO3UIHIO;

YMEHHME CO3/laBaTh COOCTBEHHBIE IIMCBMEHHBIE M YCTHbIE cOOOLIEHUs, 00001as
OMOIIOTUYECKYIO MH(POPMAIINIO U3 HECKOJILKHX UCTOYHUKOB, TPAMOTHO MCIIOIB30BATH MOHATHHHEIH
arnmnapaT OMOJIOTHH.



Ne i/

8

HaumeHoBaHue pa3iesoB u TeM
NPOrpamMMbI

buonorus xak HaykKa

JKuBbIe CHCTEMEBI U UX OpraHus3anusa

XUMHYECKUH COCTaB U CTPOCHUE
KJIETKH

H(PBHCI[GHTGHBHOCTL KJIICTKHN

Pa3zmuoxeHuE U HHIANBUAYAJIbHOC
Pa3BUTHEC OpPTaHU3MOB

HaCHeI[CTBeHHOCTB 1 UBMCHYMBOCTb
OpPraHnu3sMoB

Cenexuust oprann3mMoB. OCHOBBI
OMOTEXHOJIOTUU

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB 11O
ITPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHMUE

Bcero

34

10 KJIACC

KoaunuecTBO 4acoB

KonTpoJsbHbie
padoThI

IIpakTHyeckue
padoThI

0.5

L5

DJIeKTPOHHBbIE (M (PPOBBIE)
o0pa3oBaTeJbHbIE pecypchl

bubmuorexa [JOK
https://rn.edsoo.ru/7f41c292
bubmuorexa [IOK
https://rn.edsoo.ru/7f41c292
bubmuorexa [IOK
https://rn.edsoo.ru/7f41¢292
bubmuorexa [IOK
https://rn.edsoo.ru/7f41¢292
bubmuorexa [JOK
https://rn.edsoo.ru/7f41c292
Bbubnuoreka [IOK
https://r.edsoo.ru/7f41¢292
Bbubnuoreka [IOK
https://rn.edsoo.ru/7f41¢292
bubmuorexa [JOK
https://rn.edsoo.ru/7f41¢292



5

HanmeHnoBanue pa3iesioB U TeM
MPOrpaMmbl

DBOJIOLIMOHHAS OMOJIOTUS

Bo3HukHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie

Opranusmsl U OKpyKarolas
cpena

Coo01iecTBa 1 KOJIOTH4YeCKUe
CHCTEMBI

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

Bcero

34

11 KJIACC

Koan4yecTBo yacoB

KoHTpoibHbIe IIpakTHyeckue
padoThI padoThI
1
0.5
1
0 2.5

DJIeKTPOHHBbIE (M(PPOBLIE)
o0pa3oBaTesibHbIE pecypchl

bubmuoreka [IOK
httos://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
httDs://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
httos://m.edsoo.ru/7f41cc74
bubnaunorexa LIOK
https://m.edsoo.ru/7f41cc74



10

11

12

Tema ypoxka

buonorus B cucteme HayK

Mertonp! IO3HAHUS KUBOY IIPUPOLIBL
Ipaxtiyeckas padora Ne 1 «Vcronbs3oBaHue
Pa3IMUHBIX METOJ0B IIPU M3YUYEHUN
OHMOJIOrMYECKUX 00BEKTOBY

buornornyeckue cucTeMsl, IPOLECCH U UX
U3y4eHHe

XUMHYECKUN cocTaB KJIeTKU. Boma n
MHHEPAIbHbBIE COJN

benku. CoctaB 1 ctpoeHue OeKoB

(DepMCHU:I — OHOJIOrHYECKHe KaTaJm3aTopbL

JlaGoparopHnas padota Ne 1 «/zyuenue
KaTaJIMTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha
NpUMEpe aMIJIa3bl TN KaTajasbl)

Yraesoapl JIArmpl

Hyxnennoblie kucnotsl. ATO

Hcropust u Metozpl m3ydeHus Kietku. Kierounas

TeopUs
Krerka kak 1ieoctHas KuBasi CUCTeEMa
CrpoeHrie 3yKapuOTUUECKON KIIETKHU.

JlaGoparopnas pabota Ne 2 «/3yuenue cTpoeHHs
KJICTOK PacTeHHH, )KUBOTHBIX, IPUOOB 1 OaKTepuii
T0JT MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax

1 UX OIMMCaHuC»

OOMeH BEIECTB WM META00IN3M

IHOYPOUYHOE IINITAHUPOBAHMHE

10 KJIACC

KommuectBo wacos

Kontponbueie  [Ipakruyeckue
paboThI paboThI

Bcero

Hara
W3YYEHUSI

01.09

8.09

15.09
22.09

29.09

6.10

13.10
20.10

10.11
17.11

24.11

1.12

DeKTpOHHbIE LU(POBbIE
00pazoBaTelIbHBIE PECYPChI

Bbu6morexa 1IOK
https://m. edsoo.ru/863e6122
httDs://m. edsoo.ru/863e¢632a

butmoreka [IOK
https://m. edsoo.ru/863e6122

bubmorexa LIOK
https ://iL edsoo.ru/863e6564
Bbubmoreka LIOK
https://m. edsoo.ru/863e674¢
bu6moreka LIOK
https://m. edsoo.ru/863e6b72

Bbubmoreka LIOK
https://in.edsoo.ru/863e6b72

bu6moteka LIOK
https://r.edsoo.ru/863e6870
bu6moreka LIOK
https://in.edsoo.ru/863e6d5¢
Bbubmoreka 1IOK
https://in.edsoo.ru/863e6e88

bu6morexa LIOK
https ://11. edsoo.ru/863 e6£1)
https://in.edsoo.ru/863e716¢

bu6moteka LIOK
https://in.eds00.1u/863e766¢



13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

dorocunre3. XeMOCHHTE3

OHepreTU4ecKuii 0OMeH

JKv3HEeHHBII UK KICTKY. JleneHue KIIeTKL.

Muro3. JIaboparopHast pabota Ne 3 «Habmonenme

MUTO34a B KJICTKAaX KOHYMKA KOPCIIKa JIyKa Ha
TOTOBBIX MUKPOIIPCTIapaTax>

BrocunTe3 Oerka. Peakis MaTpuIHOro CMHTE3a

Tpancsms — OnocuHTe3 Oenka

Hexnerounbsle popMbI JKU3HU — BUPYCHI

cDOpMBI PasMHOKCHUA OpraHn3MOB

Meiios

OOpa3zoBaH¥e 1 pa3BUTHE MOJIOBBIX KIICTOK.
OrmonotBopenue. Jlaboparopras pabora Ne 4
«BydeHre CTpOSHHS TOJIOBBIX KJICTOK HA
T'OTOBBIX MUKPOIIPENapaTaxs

NumBunyansHOE pa3sBUTHE OPraHU3MOB

['eHeTniKa — Hayka O HaCJIEICTBEHHOCTH U
W3MEHYMBOCTU

3aKOHOMEPHOCTHY HACJIEI0BAHMS TIPU3HAKOB.
MoOHOTHOPHIHOE CKPEIIMBAHKES
JIuruOpriHOe CKpeIMBaHUe. 3aKOH
HE3aBUCUMOTO HACTIEZIOBAHUS! MPU3HAKOB
CuerieHHOe HacleIOBAHKE MPU3HAKOB.
Jlaboparopras pabora Ne 5 «M3yueHue

PE3y/IbTaTOB MOHOTMOPHIHOTO Y AUTHOPUITHOTO

CKPEIIMBaHKS Y JPO30(HITHI Ha TOTOBBIX
MHKpOIpEnapaTax»
I'eneruka moma. HacnenoBaHue npr3HAKoB,

812

15.12

0.5 22.12

29.12

12.01

19.01

26.01

2.02

0.5 9.02

16.02

2.03

9.03

16.03

0.5 23.03

bu6moteka LIOK
httMS7m.edso0.ru/863e7¢98
bu6moteka LIOK
httos://m. edsoo.ru/863¢7aae

bu6moreka LIOK
https://m.edsoo.ru/863e7dc4

Bbubmoreka 1IOK
https://m. edsoo.ru/863e796¢
bubmoreka LIOK
httos://m. edsoo.ru/863e¢796¢
bu6morexa LIOK
httDs://m. edsoo.ru/863¢7540
bu6moteka LIOK
https://m.edsoo.ru/863e8 16
https://m. edsoo.ru/863e83 le
bu6morexa LIOK
httDSs7ra.edsoo.ru/863¢7f4a

Bbubmoreka LIOK
https://rn.edsoo.ru/863e81b6

Bbubmoreka LIOK
https://m.edsoo.ru/863e8436

Bbubmoreka LIOK
https://m.edsoo.ru/863e86f2

bu6moreka LIOK
https://rn.edsoo.ru/863e8878

bu6moreka LIOK
https://rn.edsoo.ru/863e89a4

bubmoreka LIOK
https://rn.edsoo.ruw/863e8c60

bubmoreka LIOK



28

29

30

31

32

33

34

CIHOCIJICHHBIX C ITOJIOM

M3menunBocTs. HeHnacnenctBenHas
mMeHUNBOCTh. JlaboparopHas padota Ne 6.
M3ydenre MoM(HKAOHHON H3MEHYMBOCTH,
MOCTPOEHHE BAPHUALIMOHHOTO psijia U
BapUaLMOHHON KPUBOID)

Hacnencreennas mmenunBocTb. JlabopatopHast
pabota Ne 7. « AHamu3 MyTatmii y po30¢uIib Ha
TOTOBBIX MUKPOIpENaparax

I'enernka uesoBeka

PesepBHbiii ypok. O000IIICHIE 110 TEMe
«HaceIcTBeHHOCTh U UIBMEHYHMBOCTh
OpraHU3MOBY»

Cenekipisi Kak HayKa U MPOLIECC

MeTtone! ¥ JOCTKEHUS CEJICKLIMA PACTEHUI U
YKUBOTHBIX

buorexnomorus kak oTpaciib MPOU3BOJACTBA

OBLIEE KOJIMYECTBO YACOB
11O ITPOI'PAMME

34

0.5

0.5

6.04

13.04

20.04

27.04

4.05

18.05

25.05

https;//m. edsoo.ru/863e8c60

Bbubmoreka LIOK
https://m. edsoo.ru/863e8efe

bu6moreka LIOK
https://rn.edsoo.1w/863 e8cfc

bu6moteka LIOK
httDs://m. edsoo.ru/863e8d78

bu6morexa LIOK
https://1. edsoo.ru/863 €92 14
bu6moteka LIOK
https://r.edsoo.ru/863e9214
butmoreka [TOK
https://m.edsoo.ru/863e¢9336



10
11

12

13

14

Tema ypoxka

OBOIIOLMSI ¥ METO/IBI €€ M3yUEeHHS
Vctopust pa3BUTHSI TIPEICTABICHUH 00 SBOJIOLII

MukposBoIIHOLIS

[ormysnsiiwst Kak 3eMeHTapHast SAMHHIA BUIA U
spomormH. Jlaboparoprast padora Ne 1
«CpaBHeHHe BUIOB TI0 MOP(OIIOTHIECKOMY
KPUTEPHIO»

JIBIDKy1Ie CHITBI (NIeMEHTapHbIe (haKTOpbI)
IBOJTIOLIMI

EcrectBeHHbIi 0TOOD 1 €ro (hopMBI

Pe3ynbratsl SBOMOIMM: TPUCTIOCOOIEHHOCTD
OpraHu3MOB U BUI000pasoBanwe. JlaboparopHas
pabota Ne 2 «Onucanyie mprCcIioco0IeHHOCTH
OpraHm3Ma 1 €€ OTHOCHTENIEHOTO XapaKTepay

HanpasneHnus v myTH MaKpO3BOJIFOLIN

HeoOpatumocTh 3BOIIOLIN
Hcropust sxu3HU Ha 3emite U METo/Ibl €€ M3yUeHHs]

T'vmotesnt MPOUCXOXKACHUS KU3HU Ha Semie

PasButne xu3HM Ha 3eMiie IO 9paM U IiepruoiaMm

OCHOBHBIE 3Tarbl HBOJIFOLUN PACTUTEIHLHOTO U
XUBOTHOTO Mupa. [IpakTuueckas padora Ne 1
«M3yyeHne MCKOMaeMbIX OCTaTKOB PACTEHUI U
YKMBOTHBIX B KOJUIEKLIUSX)

COBpeMeHHaH CUCTEMA OPraHNYCCKOIo MUpa

Bcero

11 KIIACC

KommuectBo yacoB

KonTponbeHbie
paboThI

IIpakTuueckue
paboThI

0.5

0.5

0.5

Hara
W3YYECHUS

2.09
9.09

16.09

23.09

30.09

7.10

14.10

21.10

11.11
18.11

25.11

2.12

9.12

16.12

DNeKTpoHHbIE LU(POBbIE
o0pazoBarelIbHbIE PECYPChI

Bbubmoreka LIOK
https://m.edsoo.ru/863ea20e
bu6moreka LIOK
httt>s://m.edso00.ru/863e9570
bu6morexa LIOK
httos://m. edsoo.ru/863e9cle

bu6moreka LIOK
https://rn.edsoo.ruw/863e99¢c6

bubmorexa LIOK
https://rn.edsoo.ruw/863e9da4
Bbubmoreka LIOK
https://rn.edsoo.ruw/863e9ed0

bubmorexa LIOK
https://m.edsoo.ru/863e9fde

bu6moreka LIOK
https://1. edsoo.r/863 e9c le

Bbubmoreka LIOK
https://m.edsoo.ru/863ea5a6
Bbubmoreka LIOK
https://m.edsoo.ru/863eabbe

bubmorexa LIOK
https://m.edsoo.ru/863ea8bc

bu6morexa LIOK
https://m.edsoo.ru/863ea48e



15

16
17
18

19
20
21

22

23

24

25

26

27

28
29

30

31
32

DBOJIIOLMS YEJIOBEKA (aHTPOIIOreHE3)

JIBmxytme Crtb ((hakTophl) aHTPOTIOreHe3a

OCHOBHEIC CTaauK 5BOIIOIHMH YCIIOBEKA

Yenoseueckue pacsl ¥ IPUPO/IHBIE a/IaNTalliy
YeJIoBeKa

PesepBHbiil ypok. O000IIICHIE 110 TEMe
«BO3HHKHOBCHHE U Pa3BUTHE KU3HHU HA 3eMIICH

OKOJOrHs KaKk Hayka
Cpenpl 0OUTaHMS U SKOJIOTUYECKUE (PaKTOpbI

Aobnornueckue (akropsl. Jlaboparopras pabora
Ne 3. «Mopdonoruueckne 0cOOEHHOCTU pacTEHUIA
U3 pa3HbIX MecT oOuTaHus». JlaboparopHas
pabota Ne 4. «BrnusiHue cBeTa Ha pOCT U pa3BUTHE
YEpEHKOB KOJIeyca

brornyeckue akTops

OKOIOrMYECKUE XapaKTEPUCTUKH TIOIYJIALH.
Ipaxtiyeckas padora Ne 2 «Iloacuér motHocTH
TOITYJISILMI pa3HbIX BUJIOB PACTEHUIDY

CoobriecTBa OpraHU3MOB — OHOLICHO3

OKOJIOTUYECKUE CUCTEMBI (3KOCHCTEMBI)

OCHOBHEIC ITOKA3aTENIN SKOCHCTEMBL.
OKOIIOTHYECKHE TIMpaMUIbL CBoiicTBa DKOCHUCTEM.

Cyxueccust

IIpupoaHble SKOCHUCTEMBI
AHTPONOTeHHBIE FIKOCUCTEMBI

Bbuocepa — rmobanbHas sKkocucTemMa 3eMITH

3aKOHOMEPHOCTH CYITIECTBOBaHHS OHochepbl

UYenoBeuecTBo B 6rochepe 3emm

0.5

0.5

23.12

30.12
13.01
20.01

27.01
3.02
10.02

17.02

24.02

3.03

10.03

17.03

24.03

7.04
14.04

21.04

28.04
5.05

bu6moteka LIOK
httMS7m.edsoo.ru/863eac2c
bu6moteka LIOK
httos://m. edsoo.ru/863ead44

bu6morexa LIOK
httos://m. edsoo.ru/863 eaca?

bu6morexa LIOK
httos://m. edsoo.ru/863eafec

bu6morexa LIOK
https://m. edsoo.ru/863eb 1Ce

bu6morexa LIOK
httt>s://m.edso0.ru/863eb348

bu6moteka LIOK
https://m.edsoo.ru/863eb46a
bu6moteka LIOK
https://ni.cdsoo.ru/863ch46a

Bbubmoreka LIOK
https://m.edsoo.ru/863eb5fa

bu6moteka LIOK
https :1Imedsoo.ru/863 ebb5e
bubmorexa LIOK
https://r.edsoo.ru/863ebdl 6



33 Cocy1iiecTBOBaHHE MPUPOIBLI U YEIIOBEUECTBA 1 12.05 Eggﬁieﬁiofys 63cbale

3 PeseprHbiit ypok. O0001ICHIE TEMBI 1
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBHOM ITPOT' PAMMBI
10 KJIACC

Koa nposepsiemoro
pe3yJabTara

IIpoBepsieMble MpeAMeTHBIE Pe3YJIbTATHI OCBOCHHS OCHOBHOM
00pa3oBaTEILHON MPOrPaMMBI CPEHEr0 00IIero 00pazoBaHus

CopmMupoBaHHOCTE 3HAHUI 0 MECTE M POIK OHOJIOTHH B CHCTEME HAYIHOTO 3HAHUS
CCTCCTBCHHBIX HayK, B (POPMHPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUHON
KapTHHBI MHpPa M HAYIHOI'O MHPOBO33PEHUS; O BKJIaJC POCCHMCKHUX H 3apyOekKHBIX
YUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH; GYHKIMOHAILHOW IPaMOTHOCTH He/IOBEKa
JUIS pelIeHUs! JKU3HCHHBIX 3a1ad

YMeHHe pacKphIBaTh COICpKaHUE OMOIOTHHMECKHX TSPMHUHOB W TIOHATHH: XH3Hb,
KJIeTKa, OpraHu3M; MeTabosn3M (OOMEH BEILEeCTB M IpEBpallicHHE DHEPrUH),
romMeoctas  (caMOperyysilus), ypPOBHECBas  OpraHH3alUsl  >KUBBIX  CHCTEM,
CaMOBOCITPOHM3BE/ICHHUE (PEIIPOAYKIHS), HACACACTBEHHOCTh, H3MEHUMBOCTD, POCT U
pasBUTHE

VYMeHMe  w3maraTh ~ OMOJIOTHHMECKHe  TeOopHH  (KJIeTOYHas, XPOMOCOMHasd,
MyTanroHHad), 3akoHbl (I. Mennens, T. Moprana, H.W. Baswiosa) n yuerus (o
LEHTpaX MHOT000pasns U MPOMCXOXK/ICHUS KyIbTypHBIX pacTeHuit H.W. Barmiosa),
OIPE/ICIATh TPaHUIB] HX TPUMEHIMOCTH K )KUBBIM CHCTEMaM

YMeHHEe BIaZeTh METOJaMH HAayqHOro IO3HaHWA B Ouojoruu (HaOIiojJeHHE U
ONHMCAHME HBBIX CHUCTEM, MNPOIECCOB M ABJICHHH; OpraHW3alMd H IMPOBEICHHUE
OHMOJIOTUHECKOr0 KCIICPUMEHTA, BBIIBIKCHHE THIIOTE3BI; BHIABICHHE 3aBUCHMOCTH
MEXIy HCCICNIYeMbIMH BEJIWYHHAMH, OOBICHCHHE MOJIYHYCHHBIX pPe3yIbTaToB,
HCIIOIB30BAaHHBIX HAYUHBIX MOHATHUI, TEOPUH M 3aKOHOB; YMCHHE JIeTaTh BHIBOBI HA
OCHOBaHUH MOJYICHHBIX PE3yIbTATOB)

VMeHHe BBIJICHATH CYIICCTBCHHBIC IPH3HAKK BHPYCOB, KJICTOK MPOKAPHOT M
DYKapUOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHW3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHa BEIISCTB M MPEBpaIleHHMs DHEPIHH B KICTKe, (POTOCHHTE3a,
IUTACTUYECKOTO M HHEpreTHUecKoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUTOJIOTBOPEHUSA,  Pa3MHOXKEHHSA, WHAMBUIYadbHOTO  Pa3BUTHA  OpraHH3Ma
(oHTOTEHE3)

YMeHHE TpUMEHSATH MONYYCHHBIC 3HAHUSA 11 OOBSICHCHHA OHOJOTHYCCKUX
MPOLICCCOB U SIBJACHUM, 111 NPUHATUS MPAKTUUYECKHUX PELICHHE B MOBCEIHEBHON
XHU3HH B ILemiX oOecredeHus] Oe30MacHOCTH CBOCTO 370POBBS M 3/I0POBBS
OKpYKaloIuX JIofieH, COOMIOACHUS HOPM TPaMOTHOT'O IOBEICHUS B OKpYsKarolei
NPUPOJHON cpejie; MOHUMaHWE HEOOXOJIMMOCTH HCIOIB30BAHUS JIOCTHKCHHUN
COBpPEMEHHOH Ouosoruu u OHOTEXHOIOTHIA IhE panroHaTbHOTO
MPHPOIOIOIb30BAHHS

VYmenune peuiate 3JIEMCHTAPHBbIC T'CHCTUHYCCKHUE 3a/ladM Ha MOHO- U Z[I/IFI/I6pI/IZ[H06
CKpCIIUBaHUEC, CILCIUICHHOC HAacJICJAOBaHHEC, COCTABJATH CXCMBI MOHOFI/I6pI/IZ[H01"0
CKpCIINBaHWA JUIA TIPCJACKa3aHU HaCJICJOBaHUA MPU3HAKOB Y OPraHU3MOB

VYMeHHe BBIOTHATH JabopaTopHBIe M MpaKTHYecKHe paboThl, cOOMIOIaTh MpaBmiIa
pu paboTe ¢ yueOGHBIM 1 1ab0opaTOPHBIM 000pYI0BaHHEM

YMeHHe ~ KpUTHHMECKH  OLGHMBAaTh M HHTEPIPETHPOBAaTh  HH(OpMAalHUIo
OHMOJIOTHMECKOT0  COJCPXaHMS, BKIIOYAIOUIYIO IICCBAOHAyYHBIC 3HAHUS U3
pasnuuHbIX HcTouHMKOB (CMMU, HaydHO-mOMynspHBIC MAaTepHabl); ITHHUECCKHE
aCIEKTHl COBPEMEHHBIX HCCIIE/I0OBaHUI B GHOJIOTHH, MEITULMHE, OMOTEXHOIOTHH
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YmeHune co3JaBaThb COOCTBEHHEIC NHCHMEHHBIE U YCTHBIC COO6III€HI/I$I, 0606111a$[
6I/IOJ'IOFI/I‘IGCKYIO I/IH(l)OpMaIII/IIO us3 HCCKOJBbKHX HCTOYHHUKOB, rpaMOTHO
HCII0JIb30BaTh MOHATHUHHBIN arrapar OGuooruu




11 KJIACC

Koa nposepsiemoro
pe3yJabTara

IIpoBepsieMble MpeAMeTHBIE Pe3YJIbTATHI OCBOCHHS OCHOBHOM
00pa3oBaTEILHON MPOrPAMMBI CPEHEr0 00IIero 00pazoBaHus

C¢opMUpOBaHHOCTh 3HaHWK O MeCTe W POJH OWOJOTHM B CHCTEME HAyYIHOT'O
3HAHHUS ECTECTBEHHHIX HayK, B (DOPMHUPOBAaHMH COBPEMCHHOH eCTECTBEHHO-
HayJHOH KapTHHBI MHpa W HaydHOTO MHPOBO33PCHHSA; O BKJIaje POCCHUICKHX U
3apyOeXHBIX YUEHBIX-OMOJIOTOB B pasBUTHe OHONOTHM; (YHKIIMOHATEHOM
IPaMOTHOCTH YeJIOBEKa JUTS PeIlcHUS KU3HECHHBIX 3a1a1

VYMeHHe pacKphiBaTh conepkaHHe OHONOTHYECKHX TSPMUHOB U TOHATHH: BT,
MOMYJSIUA, TeHO(OHI, HBOMIONUA, ABIKYIIHE CHIB ((aKTOPHI) 3BOIFOIWH,
MPUCTIOCOOICHHOCTh OPTaHM3MOB, BHI000pa3oBaHKe, SKOJOTHHYECKHe (haKTOpHI,
DKOCHCTEMa, MPONYLCHTHI, KOHCYMEHTHI, PENyLeHThl, LeNMH  IHTaHUs,
DKOJIOTHYEecKas THpaMujia, OnoreoineHos, bnocdepa

YMeHre m3narath Ouosorudeckre teopun (3BomronuoHHas Teopua Y. apBuna,
CHHTETHUYCCKasg TCOPHA DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apObIIICBOIO
cxonctea K.M. Bapa, uepenoBaHUA TJaBHBIX HalpaBICHUM M IMyTeH HBOIFOIIUM
A.H. CeseprioBa, yuenus o 6ruochepe B.W. Beprasnckoro), onpenensTs TpaHUITBI
UX IPUMCHUMOCTH K KUBBIM CHCTEMaM

VYmeHune BJIaJCTh MCETOJaMH HayYHOI'O IIO3HAaHHA B 6uonoruy (Ha6J’IIOZ[eHI/Ie n
OIMMUCAaHUC KUBBIX CHCTCM, IIPOIICCCOB H HBHGHHﬁ; OopraHu3zaliysa W IIPOBCICHUC
OHOIOTHYIECKOro OKCIICpHUMCHTA, BbBIIBHKCHHC THUIIOTE3bI, BBIABJICHHC
3aBUCUMOCTHU MCKY HCCICAYCMBIMH BCEININHaMU, 0OBACHEHHE MMOJY4YCHHBIX
PE3YIAbBTAaTOB, HCIIOJb30BaHHBIX HayYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHEC
ACJIaTh BBIBOALI Ha OCHOBAaHHWH ITOJYHUCHHBIX pe3y.]'II)TaTOB)

VYmenune BBIACIIATH CYIICCTBCHHBIC ITPU3HAKU CTPOCHUA OHOIOrHIeCKIX 00LEKTOB:
BHUI0B, HOHy.TISIIIHﬁ, IpOoAYICHTOB, KOHCYMCHTOB, PCAYLICHTOB, 6I/IOFGOII6HO3OB u
OKOCHCTEM, 0COOEHHOCTH IIpoLeccoB HaCHeZ[CTBeHHOfI HU3MCHYMUBOCTH,
€CTCCTBCHHOTI'O 0T60pa, BI/IZ[006pa30BaHI/I$I, HpI/ICHOCO6J'IeHHOCTI/I OpraHu3sMoB,
Z[eﬁCTBHH OKOJOTHYICCKHX q)aKTOPOB Ha OpraHus3Mbl, IICPCHOCA BCILICCTB U IMOTOKA
OHCPTHA B DKOCHCTCMaX, aHTPOIIOTCHHBIX W3MCHCHHI B HSKOCHCTeMax CBocH
MCCTHOCTH, KPYT'OBOpOTa BCIICCTB 1 OHOreOXUMHIECKUX ITUKJIOB B 6noc¢)epe

YMeHHE TIpUMEHATH TNOJyYCHHbIC 3HAHMA [ OOBACHEHHS OHOJIOTHYECKUX
MIPOLICCCOB U ABJICHUH, /IS NMPUHATHA NPaKTHUCCKUX PEIICHHH B MOBCEAHEBHON
XHU3HH B LEMAX oOecneucHHA Oe30MaCHOCTH CBOCTO 3/0POBBbS M 3I0POBBA
OKpYKaIoIIUX JIo/el, COOMIOACHUS HOPM IPaMOTHOT'O TIOBEICHUS B OKpYy»Karolleh
NPUPOJHON cpese; NMOHMMAaHHE HEOOXOJMMOCTH HCIIOJIB30BAaHUSA JIOCTHKCHHN
COBpPEMEHHOH OHOJIOTHH JIIS PAllMOHAIBHOTO IPUPOJIONIOIB30BaHHUS

VYmenune peaiate  3JICMCHTapHBIC OHOIOrIIECKHE 3aJadM, COCTaBIATb CXCMBI
MEpeHOCa BCUICCTB M DHCPIUHM B SKOCUCTCMaAX (IIGHI/I l'[I/ITaHI/IH)

YMeHHe BBITOTHATH Ja00paTOpHBIC M MMPaKTHIeCKHe paboThl, cOOMIOAATh TpaBriIa
pu paboTe ¢ yueOHBIM 1 1abopaTOPHBIM 000pY/I0BaHHEM

VYMeHHe ~ KpUTHYECKH  OIGHMBaTh W HHTEPIPETHPOBaTh  HH(pOPMAIUIO
OHMOJIOTHHECKOr0  cOJIepKaHUsl, BKIIOYAOINYIO IICCBIOHAY4YHBIC 3HAHUS U3
PasIHIHBIX HCTOYHUKOB (CMN, HAYIHO-TIONYJISIPHBIC MaTepHabl);
paccMaTpuBaTh  INIOOAIBHBIC  DKOJOTHHYECKHE  MPOOIEMBI  COBPEMEHHOCTH,
(hOpMHPOBATE 10 OTHOICHHUIO K HUM COOCTBEHHYIO MIO3ULIMIO

10
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IMPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KIIACC
Kon IIpoBepsieMBblii 3JIEMEHT COAEPKAHUSA
1 Bronorus kak Hayka
11 buonorus — Hayka o xkuBoil ipupose. Pors Onomornu B popMUpOBaHUN COBpEMEHHOM HayIHOM
KapTHHBI Mupa. CucreMa OHOJIOTHYIESCKHX HAayK
12 Metonpl MO3HAHUS >KUBOM NpHPOIBl (HAOMIOACHUE, DKCICPHUMEHT, OIHCAaHHE, H3MEpPEHHE,
KiIaccupuKalysi, MOJICIHPOBAaHHE, CTATHCTHICCKas 0OpaboTKa JaHHbIX)
2 KuBpie cucTeMBI M HX OpraHH3alius
71 Kuppie cuctembl (OHOCHCTEMBI) KaK MpeAMET U3ydeHus Ouosioruu. CBoiicTBa OHOCHCTEM H KX
) pasHoOOpazue
29 VYpoBHH opraHuzalMi OHOCHCTEM: MOJECKYISAPHO-TCHETHHIECKUH, KICTOYHBIH, OpraHM3MEHHEII,

) MOMYJIAIIHOHHO-BUI0OBOM, YKOCHCTEMHBIH, OnochepHBIit

3 XUMHUCCKUH COCTAaB M CTPOCHHUE KICTKH
XUMHUICCKUM COCTaB KICTKH. XHMUYECKHE IEMEHTHI: MaKpOdJeMEHTEI, MUKpPOdJIeMEeHTH. Boja

3.1 | u muHepandbHBIC BelecTBa. OYHKIIMU BOABI M MHHEPAIBHBIX BellecTB B kierke. [lomnepxanue
OCMOTHHECKOro OaaHca
Benku. CoctaB U cTpoeHHE O€IKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HezaMmeHuMBbIE H
3aMCHHMbIC aMHHOKHCIOTBEL. AMHHOKHCIOTHBIH cOCTaB. YPOBHH CTPYKTYpBl OCIKOBOH
MOJICKYJ bl (TIepBUYHAS, BTOpUHYHAS, TPETHUHAid M HCTBEPTHUHAA CTPYKTypa). XUMHUECKHE
3.2 | cBoificTBa GenkoB. buonormieckre GyHKINN GETKOB.
DepMeHTEI — OHosiorMueckue KaTanusaropbl. CTpoeHHe ¢epMeHTa: aKTHBHBIM IIEHTP,
cybctparHas  cnenupudHocts.  Kodepmentsl. Butamunpl.  Oriamdusa  ¢epMeHTOB  OT
HCOPraHMYECKHX KaTAIU3aTOPOB
VYriaeBoabl: MoHOcaxapunwsl (TJIIOKO3a, pubo3a K Ae30Kkcupubo3a), Aucaxapunbl (caxaposa,
JaKTo3a) W ToJMcaxapuabl (Kpaxmal, TJHMKOICH, LeUTono3a). buoioruueckue ¢GyHKIUH
33 | YIICBOTIOB.

' Jlunuaer: TpUrmHUEpHabl, crepousnl, (ocdomunuasl. ['mapoduabHo-runpodobHEIC cBoiicTBa.
Bronoruueckue ¢yHkiun aunugoB. CpaBHEHUE YIVICBOJIOB, OCJIKOB U JIHMIIHIOB KaK HCTOUHHKOB
SHEPrUHU

3.4 Hyxneunorwsie kuciaote: JIHK u PHK. HykneoTuasl — MoHOMEpBl HYKJICHHOBBIX KHCIIOT.

) Crpoenne u ¢pyakmm [JHK. Crpoerne n pyakmmm PHK. AT®: ctpoerre n pyHKIHN

3.5 | Huronorus — Hayka o kiaeTke. KitetouHas Teopus. MeToibl H3yHeHHS KIETOK
36 Krnerka kak menoctHas »xuBas cucrema. OOIIMe MpH3HAKK KICTOK: 3aMKHYTas HapyXKHas

) MeMOpaHa, Mostekybl JIHK kak reHetuveckuii ammapart, ciucTeMa cHHTe3a Gelka

Tumbl  KJIETOK:  JyKapHOTHYeCKas W IpokaphoTHdeckas. OCOOCHHOCTH — CTPOCHUSA

3.7 | npokapuotudeckoil kieTkd. Kierounas crenka Gaktepuil. CTpoeHHE dyKapHOTHYIECKON KICTKH.
OCHOBHBIE OTJIMUHSI PACTHTEIBHOI, )KUBOTHOM M TPUOHOM KIISTKH
[loBepxHOCTHBIE CTPYKTYphl KJICTOK — KICTOYHAS CTCHKA, TIJIMKOKAJIMKC, HMX (YHKIHH.
[Inasmaruueckas memOpana, e¢ cBoilctBa W (yHkumm. Lutomnasma u e¢ OpraHoubL

33 OnHoMeMOpaHHBIC OpraHOWABI KIETKW: 3HAomnasMarhdeckas ceth (3IIC), anmapat [ombmkw,
mu3ocoMbl. loyaBTOHOMHBIC OpPraHOMIBI KICTKH: MHTOXOHIpPUH, IUacTuibl. lIpomcxoxiaeHue
MHUTOXOHIpHH u Iutactui. Bunel twiactun. HememOpaHHBIC OpraHoMjbl KICTKH: PHOOCOMEI,
KJICTOYHBIN IIEHTP, PECHUUKY, KTYTHKH. DYHKIMH OpraHOWI0B KIeTKH. BriroueHus

3.9 SAnpo — perynsaTopHbI UeHTp KiaeTkH. CTpoeHue sapa: siiepHas o00JIouKa, KapHoIUIa3Ma,
XPOMATHH, SIIPHIIIKO. XPOMOCOMBI

3.10 | TpaHCIIOPT BELIECTB B KJICTKE

4 KusHenesTeapHOCTh KICTKU

41 OOMeH BelllecTB, WM MeTaboMM3M. AcCUMILUIANNS (TUTacTHHeCKU OOMeH) W JIMCCHMILISINS

(oHepreTdecknii oOMeH) — ABE CTOPOHBI €IMHOTO Tpollecca MeTraboamiaMa. THIB oOMeHa




BCILIECTB: aBTOTPO(HBIN U rerepoTpodHbIi. Ponb pepMeHTOB B 0OMEHE BellecTB U ITPEeBpallcHUN
SHEPTUH B KICTKE

4.2

®dotocunTe3. CBeTOBas M TeMHOBas ¢a3bl poTocuHTe3a. Peakunu dorocunTesa. S heKTHBHOCTH
¢orocuHTe3a. 3HaueHHE (OTOCHHTE3a AN KH3HM Ha 3emie. BiunsHue ycrnoBHH cpeapl Ha
(hOTOCHHTE3 U CIIOCOOBI MOBHIICHUA €0 MPOIYKTHBHOCTH Y KYJABTYPHBIX PacTCHHH.
XeMocuHTe3. XeMOCHHTE3UPYIOLIHE OakTepuu. 3HaUeHHe XeMOCHHTE3a JUIA JKU3HU Ha 3eMiie

4.3

SHGPFGTI/I‘IGCKI/Iﬁ OOMEH B KJETKE. PacmermeHHe BCILICCTB, BBLIJCICHHC N aKKyMYJIHpPOBaHHC
OHCPrun B KIICTKE. OTanel OHECPreTUICCKOro obMmeHa. [amkomus. BpoxceHHe n €ro BHJBI.
KI/ICJ'IOPOZ[HOG OKHCJICHHEC, NJIK KICTOYHOC JbIXaHHCE. Sq)q)eKTI/IBHOCTI) OHEPTETUICCKOI'O oOMeHa

4.4

Peakmuu maTpuiroro cuaTtesa. I'eHetnueckas nHpopmanus u JJTHK. Peanmzarus reHerndeckoit
nHGpOpPMaIUK B KIeTKe. | eHeTHHecKuil Kol U ero cBoicTBa. TpaHCKpUIIIMSA — MATPUYHBIH CHHTE3
PHK. Tpancmsmms — OwocuHTez Oenka. Kommpoanwme ammHOkucenoT. Ponp pubocoMm B
OrocuHTe3e Oenka

4.5

Hexnertounsie ¢opmer xku3an — BUpychl. Mctopus oTkpeiTus BupycoB (/.M. MBanoBCKwMii).
OCOOEHHOCTH CTPOCHHSI M KH3HEACITEILHOCTH BUpPYcoB. bakteprodaru. boiesnn pacteHwmid,
XHBOTHBIX H HCIOBEKa, BBI3BIBACMBIC BHpycaMH. Bupyc nmmyHoneduuuta denoseka (BUY) —
Bo3Gyaurens CIIN/[a. Ilpodunaktrka pacpocTpaHeHHs] BUPYCHBIX 3a00IeBaHmil

PasmHoxeHHE B HHAWUBUAYAJIbHOC Pa3BUTHUC OPTaHU3MOB

5.1

KneTounprit 1uKkia, WIM OKU3HEHHBIM [WKT Kietku. HWHTepdaza m  wmwmros. Ilporecchr,
mpoTekatone B wHTepdaze. Permmmkarms — peakima marpudHoro cuHTesa J|HK. Crpoenne
XpoMocoM. XPpOMOCOMHBIM Habop — KapHOTHIL. J[WTUTOMAHBIN M TalTouIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuel. LluTodorHyueckie OCHOBBI Pa3sMHOXCHHUS M MHIUBUIYAIBHOTO Pa3BUTHA
OpPTaHU3MOB.

Henenue wiaerku — murto3. Craguu MuTos3a. Ilpomeccsl, mpoucxoasiiue Ha pasHBIX CTaausax
mMuto3a. buosornueckuil cMpic MUTO3a

52

q)OpMI)I Pa3MHOXCHUA OpPraHU3MOB!: Gecronoe U TMOJOBOC. BI/IZ[I)I GecIroaoro Pa3MHOXKCHUA:
JCJICHHUEC HaJIBOC, ITOYKOBAaHHMC OJJHO- M MHOI'OKJICTOYHBIX, cn0p006pa30BaHHe, BEIr€¢TaTUBHOC
Pa3MHOXKCHHUE. I/ICKYCCTBGHHOG KJIOHHUPOBAaHUC OpPTraHNU3MOB, €Ir'o 3HAYCHUC JJIA CCICKIINN

53

[TomoBoe pazsMHOXeHHE, €TO OTIMYHS OT OeCIoIoro.
Mettos. Ctaguu Mmeitoza. [Ipouecchl, mpoucxonsinye Ha cTaausax mMeioza. IloBegeHre XpoMocoM
B Meioze. Kpoccunrosep. buosorudeckuil cMeIca M 3HadeHUE Melo3a

5.4

l'ameTorenes — mporecce 06pa30BaHI/I$I IMOJIOBBIX KIJICTOK Yy ZKHBOTHBIX. IlooBeie >KeaE3BI:
CEMCHHHMKHW KW AWNYHHUKH. O6pa30BaHHe " pa3BUTHUC IIOJOBBIX KJICTOK — raMeT (CHepMaT03OI/IZ[,
HﬁHeKHeTKa) — CICpMaTOreHe3 H  OOI'CHES. OcobeHHOCTH CTPOCHUA HﬁHeKHeTOK n
CIICPMaTO30H/I0B. OHIIOZ[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WNupuBunyansHoe pa3BuTHe (OHTOTEHEe3). OMOpHOHAIbHOE pazBUTHE (IMOpHoOreHe3). DTarrbl
SMOPHOHATBHOTO Pa3BHTHA Y MO3BOHOYHBIX KMBOTHBIX: IpOOICHHE, TaCTPYJIAIHS, OpraHOTeHE3.
[MoctomOproHanpHOEe pa3BUTHE. THIIBI TOCTIMOPHOHAIBHOTO Pa3BUTHA: MPSAMOE, HETPSIMOe
(mmurHOYHOE). BnusHME cpeabl Ha pa3BUTHE OPraHU3MOB; (haKTOPHI, CIIOCOOHBIC BBI3BIBATH
BpOK/IEHHBIC YPOICTBA.

Poct w pasButme pactenmii. OHTOreHe3 IIBETKOBOTO PAcTCHHA: CTPOCHHE CEMCHH, CTaaud
pa3BHTHS

HaCJ’IeZ[CTBeHHOCTI) " UBMCHYHMBOCTL OPraHU3MOB

6.1

[Ipeamer u 3agauu reaeruxku. Mcropus pa3BuTHs reHeTHKH. Bkian poccuiickuX M 3apyOeKHBIX
VU€HBIX B pa3sBUTHE TEHETUKU. MeTonbl TeHeTHKH (THOPHI0NOTMYECKUH, LUTOTCHETHIECKUH,
MOJICKYJISIpHO-TeHeTHHecKK). OCHOBHBIC TeHeTHHeckHe MOHATHSA. ['eHeTHueckas CHMBOIMKA,
HCTIOJIb3yeMas B CXEMaX CKpeIMBaHUH

6.2

3aKOHOMepHOCTI/I HacJICJOBaHUA IMPU3HAKOB, YCTaHOBJICHHBIC I. MGHZ[GJ'IGM. MOHOFI/I6pI/IZ[HOG
CKpeIIBaHKC. 3akoH GZ[I/IH006pa3I/I$I FI/I6pI/IZ[0B MEpBOIro IIOKOJICHHA. HpaBI/UIO JOMHUHHUPOBAHUA.
3aKoH pacuieijicHuA  MMPU3HAKOB. I'mmote3za 4mcroTel Tamer. IlomHoe ©  HEMOJIHOE
JOMHWHHPOBaHUE.

I[I/IFI/I6pI/IZ[H06 CKpelInuBaHHC. 3aKoH HE3aBHCHMOTI'O HacJeJ0BaHUA MMPpU3HAKOB.
HI/ITOFGHGTI/I‘IGCKI/IG OCHOBBI Z[I/IFI/I6pI/IZ[HOFO CKpeIIBaHK1A. AHaanponmee CKpelIuBaHUEC.
Hcnoas3oBanue AHAJIM3UPYIONICTO CKPCUIMBaHUA JIJId OIIPCICJICHNA TCHOTHUIIA ocobdn

6.3

CIIGHJ'IGHHOG HacJICJOBaHNC IMMPU3HAKOB. Pa6ora T. MopraHa 10 CIICIVICHHOMY HAacJICJOBAaHUIO




T'CHOB. HapymeHHe CICIUVICHHUA T'C€HOB B pPE3YJbTaTe KPOCCHHIOBCpPaA. XpOMOCOMHaH TCOpHUA
HacCJICJICTBCHHOCTH. I'eneTuueckue KapThI.

I'eneTuka momna. XpOMOCOMHOG OIIpEICJICHUC II0JIa. AYTOCOMI)I U TIIO0JIOBBIC XPOMOCOMBI.
TI'omorameTHbIC 1 reTCporaMeTHbIC OpraHu3MEI. HaCJ’IeZ[OBaHI/Ie MMPU3HAKOB, CIICTVICHHLIX C [TOJIOM

6.4

WzmenuuBocTh. Bujabpl M3MeHYHMBOCTH: HEHACJICACTBCHHASA M HacieAcTBeHHasA. Poib cpeabl B
HCHACIE/CTBEHHON HM3MEHYHBOCTH. XapaKTepUCTHKAa MOJM(HUKALMOHHOH H3MEHYHUBOCTH.
BapuanmonHslil psaa v BapuannoHHas KpuBas. Hopma peakuum npuznHaka. KomudecTBeHHBIC H
KadecTBCHHbIC IPU3HAKY M UX HOpMa peakuuu. CBoiicTBa MOIU(HKAIHMOHHON H3MEHIHBOCTH

6.5

HacaeactBeHHas, WM FeHOTHIINYECKad, M3MeHUNBOCTh. KOMOMHATUBHAA M3MEHIUBOCTE. Meiio3
¥ TIOJIOBOH TIpoIlecc — OCHOBa KOMOWHATMBHON W3MEHYHMBOCTH. MyTallMOHHas W3MEHYHBOCTH.
Knaccudukarms MyTtanwii: TeHHbIE XpOMOCOMHBIC, TeHOMHBIe. YacToTa W MPUHMUHBI MyTaIlnil.
Myrtarersble (aKTOpL. 3aKOH TOMOJOTHMHECKHUX PS/IOB B HacieICTBeHHOU m3MeHumBocTH H.U.
Basuiosa

6.6

l'enmetnka wenoBeka. Kapmortunm demoBeka. OCHOBHBIE METOABI TEHETHKH  HellOBEKa!
reHeaJornveckuii, OJIM3HEINOBBIH, I[UTOTCHETHYCCKU, OHOXMMUYECKUH, MOIeKyIIpHO-
reHetndecknii. CoBpeMeHHOE OIpeelieHde TeHOTUIA: IOJHOTCeHOMHOE CeKBeHUpOBaHUE,
TreHOTHUIIMpOBaHWe, B ToM uucie ¢ nomomisio [I[P-anammza. HacnencteeHHBle 3a0omeBaHus
HqellOBeKa: TeHHble OoJle3HHM, OOJNIe3HM ¢  HACHeICTBEHHOW  MPeApacIoiokeHHOCTHIO,
XpoMocoMHBIe Oone3Hn. CoMaTHHeckWe W TeHepaTHBHBIE MyTalud. [IpWHITUIBI 3710pOBOTO
oOpaza XKHU3HM, AWAarHOCTUKU, MPOQIUIAKTHKH W JIeHeHWs TeHeTHdecKuxX OomesHeil. Memuko-
reHeTHdeckoe KOHCYIBTUpOBaHMe. 3HaueHHe MEAWIMHCKON TeHeTHKW B TMpeloTBpalleHuH W
JIeUeHHH I'eHeTUUEeCKHX 3a00JIcBaHMil YeloBeKa

CGHGKIII/IH OpraHu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

CenexklMsl Kak HayKa M IIpolLiecc. 3apoACHHE CEICKIMM M jJoMecTukanus. Yuenue H.H.
BapumoBa o IeHTpax TPOMCXOXKIACHWS WM MHOTO0Opasus KyJIbTYpHBIX pacTeHWid. LleHTpHI
MTPOUCX O ICHHUS JIOMAITHUX XUBOTHBIX. CopT, TIOpo/ia, IITaMM

7.2

CoBpeMeHHBIC METO/IBI CEICKIIMU. MaccoBBIH M MHAMBHIYAIBHBIH OTOOPHI B CENCKIMY PacTeHUN
u XKHUBOTHBIX. OIleHKa 3KcTepbepa. biaM3KopoJcTBEHHOE CKpelluBaHHEe — MHOpUAMHT. YmcTas
auHKA. CKpellMBaHME YUCTHIX JMHUH. [eteposuc, win rubpuaHas cuiaa. HepoacTeeHHoe
CKpellMBaHue — ayTOpuauHr. OtnanéHHas rHOpuamM3zauus u e ycrnexu. McKyccTBEHHBIN
MyTareHe3 W TIONyHCHHE MOJUILIONIOB. J[OCTIKEHHMS CcelNeKUMH pPacTeHUH, >KUBOTHBIX H
MHKPOOPTaHH3MOB

7.3

buoTtexnomorus kak oOTpacab TPOM3BOACTBA. | eHHas WHKEHepHwa. OTambl CO3IaHUg
pexkombuHanTHON JIHK wm TpaHcreHHpix opranmsmoB. Kiertowunas wmxkeHepus. Kretodnbie
KyJIbTypbl. MUKpOKIOHAIbHOE pa3MHOXeHHe pacTeHH. KioHmpoBaHue BBICOKOTIPOTYKTHBHBIX
CEeJIbCKOXO3AMCTBEHHBIX OPTaHU3MOB. OJKOJIOTHHEeCKHe W JTHdeckne Tpobmemsl. MO —
reHeTHYecKN MOAU(UIIMPOBAaHHBIE OPTaHU3MEI
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IMpoBepsieMblii 3JIEMEHT COTEPKAHUSA

DBOJIIOIMOHHAS OHOJIOTHI

1.1

DBOIIOIIMOHHAS TCOPHA U ¢€ MECTO B OHOJIOTHH.

CeujerenbeTBa 3BOMoLUH. [laneoHTONOrHYECKHE: MOCICIOBATEILHOCT MOSBICHUS BHIOB B
MJICOHTOJIOTMYECKO JIeTonmucH, mepexonHsie ¢opMmel. buoreorpadutieckue: CcXOACTBO U
pasnuuue QgayH U (IOp MaTCPUKOB U OCTPOBOB. DMOPHOJIOTHYCCKHE: CXOACTBA U Pa3IddHs
SMOPHOHOB pa3HBIX BHJIOB I03BOHOHYHBIX. CpaBHHUTEIBHO-aHATOMHHYECKHE: TOMOJIOTHYHBIC,
aHaJOTHYHBIC, PYJHMMEHTApHBIC OpraHbl, aTaBU3Mbl. MoIeKyIApHO-OHOXHMMHUYECKHE: CXOJICTBO
MEXaHU3MOB HacJIeICTBEHHOCTH M OCHOBHBIX METaOOIHYCCKHUX MYyTEH Y BCEX OpraHu3MOB

1.2

OpomonuonHas Teopua Y. JapBuHa. Ilpeanocbulki BOZHHKHOBEHHUS NapBHHU3MA. [IBIKyLIHE
CHJIBI DBOJIOIMU BUAOB Mo /[lapBuHy (M30BITOMHOE pPa3sMHOXKCHHE MPH OrPAaHHHMCHHOCTH
pecypeoB, HeonpeaeaéHHas H3MCHINBOCTh, 0opb0a 3a CYIIeCTBOBAaHHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cuntetnueckas Teopus dBomorin (CT3) m ocHOBHBIE e€ TomokeHHS. MUKpPOIBOIIONMS.
[onmynsiuus Kak eAMHUIIA BUJIa M DBOJIIOLHH

1.4

Hewxkynre cuiabl (¢(akTopbl) BBOMIOIMM BHAOB B MpHUpoae. MyTalMOHHBIM mpolecc U
KOMOWHaTHBHas U3MEHIMBOCTE. [lonynsiuonHbIe BOJIHBI U Apeiig reHoB. M3omaus 1 MUTpaIyA.
EctecTBenHBIN 0TGOP — HampaBisiomunil pakTop 3Boaonun. DOpMEI €CTECTBEHHOTO 0TOOpA.
[IprcnocoOneHHOCTh OPraHM3MOB KakK pe3yibTaT dBoaolMH. [lpuMepbl mpHCHOCOOICHHH Y
OpraHu3MoB. ApoMop¢03bl K HINOAJaNTallHH.

Bua wu BunooGpasoanme. Kpurtepun Buma. OcHoBHBIC (OpMBI  BHI000pa3OBaHHUA:
reorpaguieckoe, 5KOJ0rHICCKOe

1.5

MaKpOBB OJIOIMA. q)OpMI)I OBOJIIOIIMH (bI/UIeTI/I‘IeCKaH, JUBCPreHTHasd, KOHBCPICHTHAA,
MapajjicjiabHasi. H606p AaTHUMOCTD OBOJIOLIMH

BozauknoBeHue n Pa3BUTHC )KU3HU Ha 3emiie

2.1

JoHay4dHBIE NpEICTABICHUS O 3apOK/ICHUH KU3HU. HaydHble THIIOTE3bl BOSHUKHOBCHHSA KHU3HH
Ha 3emie: alHOreHes W MNaHCIEpMUA. XHUMHUYECKas JBOTIONMA. JKCICPUMEHTATBHOE
MOATBEPXKICHHE XHMHUUECKOW »dBoironuu. HawanpHble 53Tambl OHOIOTHHMECKOH 3BOJIIOLIUH.
I'unoreza PHK-Mupa. IlepBbie kaeTKH U UX 3BoMOIMA. DOPMUPOBAHKE OCHOBHBIX FPYIIIT }UBBIX
OpPraHN3MOB

2.2

PazBuTHe xxu3HM Ha 3emiie mo 3paM U nepuogaM. Katapxeil. Apxelickas u mpoTepo3oiicKas 3phl.
[laneozoiickas dpa w e€ MepHoAbl: KeMOPWIICKWIA, OpPJOBUKCKUM, CHITypHICKUM, NeBOHCKUI,
KaMCHHOYT'OJIbHBIY, mepMckuil. Mezo3okickas 3pa U e¢ Ieproibl: TPHACOBEIM, FOPCKUl, MEIOBOI.
KailHozoiickas »53pa ©® e& TMepHONBl: MalCOTCHOBBIM, HEOTCHOBEIM, aHTPOIIOTCHOBEII.
XapaKTepucTHKa KJIMMara W TeoJOIMYecKHX mpoleccoB. OCHOBHBIC STambl 3BOJIOLUH
PacTUTENBHOIO M KHUBOTHOTO MHpa. Apomop¢o3bl y pacTeHHH W >KUBOTHBIX. [losBieHue,
paclBeT M BHIMUPAaHUE IPYIII KUBBIX OPraHU3MOB
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Cucrtema OpPraHNM4YeCKOro Mrpa Kak OTpaxKCHHC SBOJIOLINN. OCHOBHBIC CHCTEMaTHICCKIIE TpyIIIbL
OpraHu3MoB

2.4

DBomonus 4eJoBeKka. AHTPOIOJIOrHA Kak Hayka. Pa3BuTHe mpencTaBicHHH O MPOHCXOXICHUU
qenoBeka. MeToasl W3yUeHHA aHTpororeHesa. CXoJCTBa U pa3iMyUs HETOBCKA U >KHBOTHBIX.
CucTeMaTHIECKOE TTOJIOKCHUE TCIOBEKA.

Hewkyuire cunbl (pakropsl) anTponoreHesa. HacneacTBeHHas H3MEHUMBOCTE U €CTECTBEHHBIN
oT6op. Ob1IecTBCHHBIH 00pa3 *KH3HHU, U3TOTOBICHHE OPYAUil Tpy/Aa, MBIIILICHHUE, PeUb

2.5

OCHOBHEBIC CTaTUU M BETBU HBOJIONUN HeloBeKa: aBcTpaitonuTeku, Yemosek ymensiil, YeaoBek
npsaMoxoaamuil, Yemoek Heanneptanbekui, Yemoek pasymubid. Haxoaky wHckomaeMbIX
OCTaHKOB, BpeMs CYIIECTBOBaHMS, 00JacTh paclpocTpaHeHHs, 00bEM TOIOBHOTO MO3ra, obpas
XKU3HU, OpYAUS

2.6

Yenopedeckre packl. OcHOBHBIC OoJblIME pachkl: eBpolicouaHas (eBpasuiickas), Herpo-
aBcTpalionJHasg  (PKBaTopHalbHas), MOHTOIOMJHAA  (a3uMaTrcKko-amMepuKaHcKas).  UepTwl
MIPUCIIOCOOICHHOCTH Npe/IcTaBUTEICH 1EI0BCUCCKUX Pac K YCJIOBHAM CYILECTBOBaHMA. EaMHCTBO
qesoBedeckux pac. Kputrka pacuszma

Oprasu3Mbl U OKpy>Karollas cpesia




3.1

OKoJIorud Kak HayKa. 321[[21‘11/1 " pa3acibl 5KOJIOTUH. MGTOZ[I)I OKOJOTHYICCKHUX HCCHGHOB&HHﬁ.
OKOJIOrHIecKOe MHPOBO33pCHHC. Cpem)l oOUTaHUS OpraHu3MoOB: BOJHadA, HaAa3¢MHO-BO3AYyIIIHAaA,
I[MO4YBCHHAaA, BHYTPHOPraHU3MCHHAA

32

Oxonornueckue ¢axtopel. Kiaccupukanms skojorudeckux — ¢akTopoB: aOHOTHHUECKHE,
OHOTHYECKHE M AHTPOIIOreHHBIC. [leiicTBHE 3K0I0rHuecKiX hakTOpOB Ha OpraHU3MBI

33

AGuoTHieckue (akTOpBI: CBET, TeMIleparypa, BiIaxkHOcTb. PoTonepuoamsm. I[lpucnocobaenus
OpPTraHU3MOB K JIeHCTBHIO abuoTuiecKkuX ¢akTopoB. brosoruieckue puTMel

3.4

buotnaeckue (baKTopI)I. BI/IZ[I)I OHOTHYICCKUX B3aHMOHeﬁCTBHﬁ: KOHKYpPCHIIMA, XWUIIHU4YCECTBO,
mapa3nuTusM, MYTyaJInu3M, KOMMCHCAIN3M (HaXJ'Ie6HI/I‘IeCTBO, KBapTI/IpaHTCTBO), aMCHCaJIN3M,
HeﬁTpaHPBM. 3HaueHHe OMOTHYECKUX B3aHMOHeﬁCTBHﬁ A CYHICCTBOBaHHMA OpPraHM3MOB B
IpUPOJHBIX COO6III€CTBaX

3.5

DKOJIOTHIECKUE XapaKTCPUCTHKY MOMYIALUUK. OCHOBHBIC TIOKA3aTEIN IOMYISIIMU: YUCICHHOCTD,
IUIOTHOCTb, POK/IaeMOCTb, CMEPTHOCTb, MPHPOCT, MHUrpauus. JIuHaMuUKa HHCICHHOCTH
MOMYJISIIMHY U € peryIsiuus

COO6III€CTBa X OKOJIOTHYCCKHNE CHCTCMBbI

Coo0mecTBo opraHu3MoB — OunoreHo3. CTpyKTyphl OHMOIlGHO3a: BHIIOBas, IPOCTPaHCTBEHHAS,
Tpoduteckas (muresas). Buapl-nomuHaHTH. CBA3U B OHOIICHO3e

4.2

Oxonoruieckue cucreMbl (3kocuctemsbl). lloHsTHe 00 »dKocucTeMe U GHOTEOIlCHO3E.
OyHKIMOHATBHBIE KOMIIOHCHTBI 3KOCHCTEMBI: IPOAYLICHTBI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB W NOTOK BSHEPIUH B 3KocHcTeme. Tpodutdeckue (MUILCBBIC) YPOBHU
skocucteMbl. [lumieBsie menu © cetH. OCHOBHBIC TIOKa3aTedM DKOCHCTEMBI: Onomacca,
OPOAYKLMA. DKOJIOTHYECKHUE NHPaMUIbl: NPOAYKIMH, YHCICHHOCTH, OuomMacchl. CBoiicTBa
9KOCHCTEM: YCTOHUHBOCTh, CAMOPETyIALYs, pa3sButre. Cykueccus

4.3

[Ipupoanble 3KocHCTEMBI. OJKOocHCTEeMBI 03¢p M peK. OKocHcTeMa XBOMHOrO  WIH
LIMPOKOIMUCTBEHHOTI'O JIeca.

AHTpONIOTEHHBIC  DKOCHCTEMBI.  ATPOIKOCHCTEMBL.  YpOoskocucTembl. buromormueckoe u
XO034HCTBEHHOE 3HAUCHHE arpOdKOCUCTEM H YPOO3KOCHCTEM.

Buopasnoobpazue kak ¢akrtop ycroiduBOocTH 3KocucTeM. CoxpaHeHHE OHOJIOTHHECKOro
pasHooOpasus Ha 3emie

4.4

VYuenne B.W. BepHaackoro o 6mocdepe. ['paHuiisl, coctaB u crpykTypa Omochepsl. Kusoe
BemecTBO W ero ¢yHKnud. OcobGeHHOCTH OWocdepbl Kak TI00albHOM  3KOCHUCTEMBI.
JuHamuueckoe paBHOBecHE WU oOpaTHas cBs3b B Ouocdepe. KpyroBopoTel Bemiects u
OHOreoXUMHYECKHE [IUKIBI DJIEMEHTOB (yrieposa, a3oTa). 30HaIbHOCTh Ouoctephl. OcHOBHBIC
OMOMBI CYIIIN

4.5

YemosedecTBo B Onocdepe 3emun. AHTpoNOTeHHBIe H3MeHeHUS B Onocdepe. [nmobarbHBIC
HKOJOTHHECKHE TTPOOIESMBI.

OcHoBa palMOHAJIBHOTO VIPaBICHUS TNPUPOJAHBIME pecypcaMd W WX HCIOJB30BaHUE.
JocTimkeHns GHOIOTHH M OXpaHa TPHPOJIEI
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