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MNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mnporpaMmbl MO OHOJIOTUHM TEOPETHUYECKYI0 OCHOBY JIf
OTIpEICNICHHs] TMOJAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«buonorus» cocraBwim: KoHuentyanbHble nonoxenus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  IIEJIeH, CoNIepKaHus, pe3ylabTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX MENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpazoBanusi B Poccuiickoit ®enepanuu, a Takxke MOJOKEHUS O
cneruuke Onosiornu, e€ 3HAYCHUHU B MMO3HAHUH KUBOUM MPUPOJIBI U 00ECIIEYCHUN
CYLLIECTBOBAHMSI uYeioBeUeCKOro oOuiectBa. COrIacHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpe/IeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T NpeACTaBlICHHE O IeisIX, 00 oOuiei
CTpaTerud OOy4YeHHs, BOCIHMTAHWS W Pa3BUTHsI OOYYaIOIIUXCS CpeACTBAMU
ydaeOHoro mpeamera «buomorus», omnpenenseTr o0s3aTenbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPyKTypy, pacupenejieHue IO pas3iejaM H  TeMmaw,
PEKOMEHIyEMYIO TIOCIIEI0BaTENbHOCTh U3YUEHHsI YUeOHOro Marepuaia ¢ yuyéToM
MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTUKH 00pa30BaTebHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEN 00yYaroImmnXcsl.

B mporpamMe 1o OuoOIOTMHM TakXKe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (GOPMHPOBAHUM OCHOBHBIX BHJOB  Y4eOHO-IIO3HABATEIHHOMN
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYalolUXCcsd MO0 OCBOCHUIO COJIEpKaHUS
OMOJOTMYECKOro 00pa30BaAHMS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYCHMHM OWOJOTHM, Ojarojgapss 4eMy B HeW
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpUEHTALNI JIMYHOCTH, SKOJIOTHUECKOTO MBIIUICHHUS, IPEACTABIECHUI O 3/I0pDOBOM
oOpasze KU3HM U OEpexKHbIM OTHOIIEHUEM K OKPYXKaIOIIell MPUPOIHON cpele.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHi, a Takke 3HaHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'0 PAHra M CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTpaMMe MO OMOJIOTHH YJIeJI€HO BHHUMAaHHE HCIIOIh30BAHUIO
MOJTYYCHHBIX 3HAHUHN B MTOBCEIHEBHOM JKU3HU ISl PEIICHUS MPUKIIATHBIX 3a7a9, B
TOM 4YHCle: NPO(QHUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YEIOBEKa, MEIHMKO-
T€HETUYECKOTO KOHCYJIbTHPOBaHMS, 000CHOBaHUS HKOJIOTUYECKU
1[eJ1eCO00pa3HOro TMOBEICHUS B OKpY)Karolledl MNpUpOJHOM cpele, aHaiu3a
BIIMSTHUST XO3SUCTBEHHOW JACSITENTLHOCTH YENIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIATHON HAIIPaBIEHHOCTH
ydeOHoro mpeamera «buomorus» MpoJUKTOBAHO HEOOXOAMMOCTBHIO OOeCTeueHus



YCIIOBUH JIJIsl pEIICHUsI OJJHOW M3 aKTyallbHBIX 3aj[ad IKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTOpas mpennonaraet (HOPMUPOBAHHE Yy  OOYyUaAIOIIUXCS
CHIOCOOHOCTH aJanTHPOBAaTbCS K HW3MEHEHUSM JUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHPA.

buonorus Ha ypoBHE cpemHero o0miero oOpa3oBaHHUS 3aHMMAeT Ba)XXHOE
mecto. OHa obecmeunBaeT (GopMHUpOBaHUE y OOYYArONIUXCSI TPEICTABICHUNW O
HAay4YHOM KapTUHE MHpA, pacIIUpseT U 00OOUIAaeT 3HAHUSA O KUBOM NpHUpOJE, €€
OTJMYUTENbHBIX TNPU3HAKAX — YPOBHEBOW OpraHM3alldd U 3BOJIOLUH, CO3AaET
yCIIOBUSL  JJI: TO3HAHMS  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBAHUSA
(GyHKIMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOrO0 U Oe3omacHoro obOpasa
KHU3HHU, SKOJOTHYECKOTO MBIIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKe JUIsl peLIeHHs] BOCIIUTATENIbHBIX U
pa3BHBAIOIIMX  3aJady  CpeaHero  oOmero o0pa3oBaHMs,  COLHUAIU3ALUU
oOyuaronuxcs. M3yuenue 6uosorun oOecrieyuBaeT yciaoBus At GOpMUPOBAHUS
WHTEJUICKTYaIIbHBIX, KOMMYHHUKAIIMOHHBIX ¥ WH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTErpaluy OHOJIOTMYECKUX 3HAHHUM C
MPEICTABICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUHM y4eOHOro IpeamMera
«buosorusi» COCTaBUJIM OCHOBY JJiA ONpENeNeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYpUPOBAaHUIO €r0 COJAEpIKAaHMS, IMPEACTABICHHOIO B MPOrpaMMe II0
OunoJIoruu.

Ot60p coxmepxanus yueOHoro mpenmera «buomorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOIO TOJX0JIa, B COOTBETCTBUM C
KOTOPBIM OOYyYaloIuecs: MOJKHBI OCBOUTH 3HAHHUA M yMEHHS, 3HAYUMbIC TS
dbopMupoBaHus O0OmIed KyJIbTYphl, ONPEACNAIONINE aJeKBaTHOE IOBEICHHUE
YeJIOBeKa B OKPYJKAOIIEH IPUPOJHON cpejie, BOCTPEOOBaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTHUECKOUN naestenbHOCTH. Ocoboe MecTo B 3TOM cUCTEMe 3HaHUM
3aHUMAIOT JIEMEHTHI CO/ICP KAHUS, KOTOPHIE CIIy»aT OCHOBOM st GOpMHUpPOBaHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa H
[EHHOCTHBIX  OPWEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3allUd
OMOJIOrMYECKOro 00pa30BaHMUs.

CTpyKTypHpoBaHHE cOAEpX)aHUs Y4yeOHOro Marepuajsa B IMPOTrpaMMe [0
OMOJIOTUM OCYIIECTBJIIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPHUPOJBI, 0 €€ YPOBHEBOW OpraHM3allid U
IBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHoro npeamera «buomnorusn»
BBIJIEJICHBI CIIEAYIOIINE COJepKaTeIbHble TUHUM: «buonorus kak Hayka. Metozabl
HAay4YHOTrO To3HaHUs», «KieTka kak Ouonorumdeckas cuctemay, «OpraHusMm Kak



ouosiornueckasi cucremay, «Cucrema U MHOrooOpasue OpPraHMYEeCKOro MHUpPay,
«IBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[lenr usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra U MNpUOOpEeTEeHHWE YMEHUU
WCIIOJIB30BATh ATU 3HAHWS IS TPAMOTHBIX JICMCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS] PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxeHue 1enum ulydeHus ydeOHoro npenmera «buonorus» Ha 6a3zoBom
YPOBHE 00€CTIeUnBAETCS PEIICHUEM CIISAYIOIINX 3a]1a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAaHUU O OUOJIOTHYECKUX TEOPUSsX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIy>KallluX OCHOBOM
uist OPMUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYy4YHOTO MO3HAHMS, CTPOSHUU, MHOTO0OOpa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOIINXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUAIX B OMOJIOTHH,

dbopmupoBaHue y OOYYaIOIMMXCS IMO3HABATEIBHBIX, WHTCIUICKTyIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHaiM3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUM HAyYHBIX B3IVISIIOB, MJEH M TOJIXOJIOB K M3YyUYEHUIO >KUBBIX CUCTEM
Pa3HOr0 YPOBHSI OpraHU3aluu;

CTaHOBJICHHE Yy oOydaroummxcss oO0mel KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OLEHUBATH SIBICHUS OKPY’KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUU U ONbITA, IMOJYYEHHBIX MpHU
H3YYCHHH OMOJIOTHH;

dbopmupoBaHue y OOy4YalOMIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESITEIHLHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM KUBOU
MPUPOIbI, HEOOXOAUMOCTH OEPEKHOT0 OTHOIICHHS K HEl, COOIII0IEHUS STUYECKUX
HOPM TP MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHI, 11l GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCETHEBHOM JKM3HU IS
OLICHKH TIOCJICACTBUI CBOEH JIEATEIILHOCTH M0 OTHOIICHUIO K OKPYXAIOIIECH Ccpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJNIIOJICHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero obmiero odpasoBanus yueOHbiit nmpeamet «buomorusy,
M3y4aeMbIil Ha 0230BOM ypOBHE, SBIISETCS 0053aT€IbHBIM YUEOHBIM MPEMETOM.



Jnst u3yuenust 6Mosioruu Ha 6a30BOM YPOBHE CPEIHET0 00I1ero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hexmemo), B 11 kmacce — 34
yaca (1 yac B Hezieno).



COJEPKXAHME OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMU Haykamu, (uiiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouonorun B (GOpMUPOBAHWU COBPEMEHHON HAy4YHOM KapTHHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOABI (HAOII0IEHUE, DKCIIEPUMEHT, ONTUCAHKE,
U3MepeHue, KiaccuuKalus, MOJCTUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IWYHBIX METOJIOB IPHU
W3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U X OPraHU3ALUs.

JKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTimune
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoiicTBa OMOCHUCTEM U UX pa3HoOOpasue. YPOBHHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJSIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTreoIeHOTHYSCKuH ), OMOC(EPHBIH.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOH IIPUPOIBI».

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTAB KIIETKA. XHMHUYECKUE JJIEMEHTBI: MaKpO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bo/la 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpPAJIbHBIX BeEIIECTB B KieTke. [lomnepxkanue
OCMOTHYECKOI0 OalaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEPHI OCIIKOB.
He3aMeHnMbIE ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKyJibl (TIepBUYHAs, BTOPUYHAsl, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHMHUYECKHE CcBoiicTBa OenkoB. buonoruueckue
byHKIIMN OEIKOB.



depmeHTHl — Ouosiormdyeckue katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnenupuaHoct. KodepmeHnTtsl. ButamuHbI
OTnmnuns pepMEHTOB OT HEOPTAHUUECKUX KaTaJIU3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl (TJIIOKO3a, pudbo3a ©  JE30KCHpH003a),
aucaxapuipl  (caxaposa, JaKTo3a) W TmosMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LeJUI0I103a). bruonornyeckre GyHKIIMM YII€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
runpodobubie cBoiicTBa. buonornuyeckume ¢Qynkumu aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OEJIKOB U JIMMHI0B KaK NCTOYHUKOB YHEPTHUHU.

Hykneunnossie xkwucinotsl: JHK u PHK. Hykineoruast — MoHOMEpPHI
HyKJIenHOBBIX KucnoT. Crpoenue u pyukuuu JIHK. Ctpoenne u ¢pynkuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBUSA
ujeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUYEHUS KIETKH.

Knerka kak 1enoctHas >kuBass cuctema. OOmMe NpU3HAKK KIIETOK:
3aMKHyTasi HapykHasi memOpana, moJiekyibel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a OeJKa.

Tunel KJIETOK: dyKapuoTHuyeckas U mpokapuotuyeckas. OcoOEeHHOCTH
CTpOEHHUsI TPOKapHOTHYEeCKON KieTku. KierouHas crenka Oaktepuii. CTpoeHwue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KUBOTHOU U
IpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KIJIETOYHAs CTE€HKA, MIITMKOKAIUKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{utomnasma u eé
opraouibl. OgHomeMOpanHble opraHouasl kietku: OIIC, anmapat Tonbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MUTOXOHIPHUH, IUIACTUIBL.
[Ipoucxoknenne MUTOXOHIApWN u TacTua. Buael tumactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOUHBIN IIEHTP, IEHTPUOJIH, PECHUYKH,
KryTHUKUA. QyHKIIMU OPraHOMJOB KIIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllann, M. lnelineH, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIE».

Tabmuupbl u cxembl: «llepuognyeckas TadiaUIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BO/Ib», «brocunTes 0enka», «CTpoeHrue MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyibl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sizipa KIETKN», «YTIeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE JJii IPOBEICHMUS
HaOIIOJICHUM, HW3MEPEeHHM, DKCIEPUMEHTOB, MUKPOIpENnapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopuass pabora Ne 1. «M3yueHune KaTaqIUTUYECKONW AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlabopatopHass pabora No 2. «M3ydeHue CTpOeHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax M HX
OMHUCAHUEY.

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BeIIecTB, Wi MeTaboIu3M. ACCUMUWIALMS (TUTACTUYECKUN OOMEH) U
JUCCUMWISIMS (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonmm3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W DHEPTUHM B TMOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Poibs dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU IHEPTUU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A VISl KU3HU
Ha 3emuie. BiausiaHue ycnoBwii cpenbl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
JKA3HU Ha 3eMIIe.

DHepreTnuecknii oOMeH B KjeTke. PacimernieHue BemecTB, BBIJCICHHE H
AKKyMyJIUPOBaHUE SHEPrUM B KIETKE. OJTallbl SHEPreTUYECKOro OOMEHa.
['mukonu3. bpoxenwe m ero Buabl. KucnopogHOE OKHUCIEHUE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHOE dhochopunupoBanue. D¢ hHEeKTUBHOCTH
HYHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzammsi reHeTmdeckoil mH(pOpManuM B KIETKE. | €HETWYECKHW KOJ U €ro
cBoiicTBa. Tpanckpunuus — matpuunblii cuaTe3 PHK. Tpancnsiusa — 6uocunrtes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie popMsbl xu3HU — BUpYChl. ctopust oTkpsiTusa Bupycos (. W.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, KUBOTHBIX U 4YEJIOBEKAa, BbI3HIBAEMbIC
Bupycamu. Bupyc mmmynozaedpunurta yenoseka (BMY) — Bo3Oymutens CIIM/a.



OOpaTtHast ~ TpaHCKpUIIUs, peBepraza W  uHTerpasza. lIpodunakrrka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBaHMIA.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, . U. UBanoBckuii, K. A. Tumupsses.

Tabnumel u cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTuyeckuii oOMen», «Xioporutacty, «DorocunTe3», «Ctpoenue JIHK»,
«CTtpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTte3 Oelnkay, «I'eHeTHYecKuil Komy,
«Bupyce», «bakrepuodarn», «Ctpoenre u ku3HeHHbIH UK Bupyca CIIN]Ia,
oaxtepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anminkanuun «Yasoenue JHK u Tpanckpunius»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mofenb cTpykTypsl JTHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHbIii MUK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u MuUTo3.
[Ipouecchl, mpotekaromue B uHTepdaze. Perumkanus — peakuys MaTPUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOMAHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XPOMAaTHUbI.
[{uTtonoruueckue OCHOBBI PA3MHOKEHHMSI W  MHAUMBHUIYAJbHOIO  PAa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craguu mutoza. Ilpouecchl, mpoucxonsiire Ha
Pa3HbBIX CTAAUAX MUTO3a. BUOIOrnYeCcKuil CMBICT MUTO3A.

[Iporpammupyemasi THOENIb KJIETKH — aromnTo3.

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrosnioe u nojioBoe. Buasl Oecrnosoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, II0YKOBAaHUE OJHO- M MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCcTBeHHOE KIIOHMpOBaHUE
OpPraHW3MOB, €r0 3HaYEHUE JJIS CEJIEKIUU.

[TomoBoe pa3MHOKEHUE, €TO OTIIUMYHUS OT OECIIONOTO.

Meiio3. Craguu meno3a. IIpouecchl, MpOUCXOMSIINE HA CTaaUsAX Meio3a.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckwii cMbica U
3HAYEHHUE MeNo03a.

['amerorene3 — mporiecc oOpa3oBaHUsI TOJIOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M su4HUKUA. OOpa3oBaHME U Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CrnepMaro30u]l, SMIEKIIeTKa) — CHEpPMATOreHe3 M OBOTCHES.
OCcoOCHHOCTH CTPOCHHS SUILEKIETOK U crepMaTo3ounoB. OmIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOienue, racTpyssiius, opraHorene3. [loctamOpuonanbHOE pasBuTHE. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue



Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IIBETKOBOI'O PACTEHMS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMbl pa3sMHOXKEHHS OPraHU3MOBY», «/[BolHOE
OIUIOJIOTBOPEHUE Yy IBETKOBBIX pacCTeHUi», «BereraTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne knetku Oakrepuity, «CTpOeHHE TIOJNIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounbiit mukim», «Pemnmukanus JTHK», «Mutos»,
«Meriosy, «IIpsiMmoe u HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MIEKONMUTAOIINX U
4eI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MMKPOCKOTI, MUKpOTIpenapaThbl «CniepmMaTo30uabl
MJICKOMUTAIOLIETO», «SHIEKIeTKAa MICKOMUTAIIEro», «KapuokuHe3 B KJETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIiuKauus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnapaTax».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTPOCHHS IOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpPOIpPENnapaTax».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHeTUKH. VIcTOpus pa3BUTUA T€HETUKU. Posib UTOIOrMH
1 SMOPHOJIOTHH B CTAHOBJIICHUH TEHETHUKH. BKiIag pOCCHUCKUX U 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOoNbl TEHETUKH (THUOPHUI0JIOTHYECKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHATHUsA. [ eHeTn4YecKass CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HacCJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHenem.
MonorubpugHoe CKpenMBaHue. 3aKoH eIWHO00pa3us THOPUIIOB IIEPBOIO
nokoyieHus. IlpaBuino JOMUHMPOBaHMS. 3aKOH PACHICIUICHUS MNPU3HAKOB.
['unoresa yncrotel ramer. [1oHOE ¥ HEMOJHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
Mpu3HaKkoB.  lluToreHeTM4eckue  OCHOBBI  JUTHOPUJIHOTO  CKpENIMBaHUS.
Ananu3upyoliee ckpeniuBanue. Mcnonp3oBaHue aHaIu3UPYIONIETro CKPEiBaHUs
JUISL OTIpEIeSICHUsI TEHOTUITa OCOOH.

CuennieHHoe HacneioBaHue nmpu3HakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HACJIEJJOBAaHHUIO FeHOB. HapynieHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XPpOMOCOMHasi TEOPUSI HACJIEACTBEHHOCTHU. | eHeTHYEeCKue KapThl.



['enerrka mosia. XpoMOCOMHOE ONpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMBL. ['omoramernele M rereporaMeTrHbie OpraHusmbl. HaciienoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS! M HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHUYMBOCTU.  XapaKTEpUCTUKA
MOAU(DUKAIMOHHOW U3MEHYUBOCTU. BapuanmoHHbIi psiJl 1 BapuallMOHHASI KPUBAS.
Hopma peakuuu npuszHaka. KonuyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U HX
HOopMa peakuuu. CBolcTBa MOAU(PHUKAIIMOHHON U3MEHUUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa M NMpUYMHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BHesinepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJI0BEKA: F'€HEAJTOTMYCCKUI, OJIM3HEIOBRIN, IINTOTCHETUYSCKUM, OMOXMMUYECKHM,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MTOMOUIBIO
[111P-ananu3a. HacnencTtBeHHble 3a00jeBaHUS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
00JIE3HH C HACJIEACTBEHHOW MPepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHeparuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUAMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
0osne3Hell. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUCHHUE MEIUIIMHCKON
TeHETHKH B MIPEJAOTBPALICHUY U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuuprt u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHE U €0
IUTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHUS W €ro IUTOTCHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIuBaHUEY,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpelIuBaHus»,  «Mehos3y,
«B3anMonencTBue AJUICNBHBIX TE€HOB», «l'eHeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX M YeEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KaprhoTumbl 4YeloBeKa U KUBOTHBIX», «BHIbI
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCThY.

O6opynoBanue: Mojaenu-anmInkanun «MoOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomuHupoBaHuey, «Jurubpunnoe ckpeniuBanue», «llepexpéct



XpOMOCOM», MHKpPOCKOII M MHKpomnpenapaT «/lpo3zopuna» (Hopma, MyTauuu
(bOpMBI KPBUTBEB M OKPACKH TeJa), repoapuii «I"opox mOCEBHOM.

JlaGopaTopHble U MpaKTHYeCKHe padoThI:

JlabopatopHas pabora No 5. «V3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHamuM3 MyTalnuid y Ipo30(QHIbl HA TOTOBBIX
MHKpOITpernaparax».

[Ipaktuueckass pabora No 2. «CocTaBieHME W aHAJIU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexumsi Kak Hayka M IpoLecC. 3apOXKIACHUE CEJIEKIUU U JIOMECTHKALUS.
Yuenue H. . BaBuioBa o0 1eHTpaXx NPOUCXOXKIECHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl NpOUCXOXKAEHUA JOMAIHUX XUBOTHBIX. CoprT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MacCOBBIM U MHAUBUIYAJTbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUHA U KUBOTHBIX. OIlleHKAa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpenBanue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHWE YWCTHIX JIUHUMH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPHUAMHT.
OtpanénHas rtuOpuauzauusa M €€ ycnexu. VCKycCTBeHHBbId MyTareHes u
MOJYyYEHUE TOJUIUIONAO0B. JlOCTMKEHUS CENEKIMU PACTEHHM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHoNOrUs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTambl
co3ganus pexkomOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
nHxeHepusd. Kiietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUM.
KinonupoBanue BBICOKOIPOAYKTUBHBIX CEJIIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITudeckue  npodimembl. [MO  —  reHeTHYeCcKH
MOIU(MUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

[Toptpers: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKIACHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «[lopoabl ToOMalHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacteHuity, «Otnanénnas rudpuauzamnus», «Padotel akagemuka M. @. IBanoBay,
«[Tomummongus», «OO0beKThI OWOTexHONOTHH», «KileTouHbIe KyIbTYpHI |
KJIOHHpOBaHKe», «KOHCTpyHpOBaHKE U MIEPEHOC IT€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHEIIJIONO0B JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJIEKIMU PACTEHUN W
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHUIO, MIJIEMEHHYIO bepmy,
COPTOMUCHBITATEIbHBIM  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUONOrMU. BiusHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTMH U APYTUX HaYK.

CBuzerensctBa 3BoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoncTBo U pazianune GayH u Gpaop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W Pa3NHUUAig SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIC,
PYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISAPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTed Yy BcexX
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. IlpeAanochbulkd BO3HUKHOBEHHUS
JapBuHU3Ma. J[BHKyIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomynsuus kak eAMHKUIA BUAA U SBOJIOLUU.

JBrxymue cuiibl ((pakTopbl) 3BOMIOLMH BUAOB B Ipupojae. MyTalmOHHBINA
MpoIeCC M KOMOMHATHMBHAsT M3MEHYMBOCTH. [lomynsiiiMOHHBIE BOJIHBI W Jpeid
reHoB. M3oms1us U Murparusi.

EctecTBenHbIii 0TOOp — HampaBisomui ¢aktop dBomonun. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT dBojtouuu. [Ipumepsl
PUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl U UAHOAJANTALIH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTrHIeCcKoe.

MakpoosBomonusi. PopMbl  IBONIONUU:  (pUileTUYECKas, JIUBEPreHTHas,
KOHBEpIreHTHas, napajuiesibHas. HeoOparumMocTh 3BOMIOLHUN.

[IpoucxoxeHne OT HeCNEeUMATM3UPOBAaHHBIX NpenkoB. lIporpeccupyromas
crenuanu3anusa. AIanTUBHAs panalysl.

JdeMoHCcTpanuu:



[Toptpetsr: K. JIunuein, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, @. Mromep, A. H. Ceeprios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoabIlu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OoppObI  3a
cyuiecTBoBanue», «EctecTBeHHbI 0TOOPY, «MHOr0o00pa3ue COpTOB pacTEHUI,
«MuorooOpazue  mopon  KuBOTHBIX»,  «[lomymsmuwmy,  «MyTanuoHnHas
U3MEHYUBOCTHY, «ApoMopdosbl», «HUaunoanantanumny, «OOmas aereHepanus,
«/IBmkymue cunbl 3Bosrouun», «Kapra-cxema wapmipyra myremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpadpuueckoe BUI000pa3zoBaHUE», « IKOJIOTHUECKOE BUI000Pa30BAHUE).

OO6opynoBaHue: KOJUIEKIIMST HACEKOMBIX C Pa3IUYHBIMU THUIIAMH OKPAaCKH,
HAOOp IUIOMOB M CeMsiH, KoJuteKiusi «[Ipumepsl 3aluTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPABIEHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHuE TOJTOBHOIO MO3Tra HO3BOHOYHBIX).

buoreorpaduueckass kapra wMupa, KoJueKius «DopMbl COXPaHHOCTH
HMCKOIIAeMbIX JKMBOTHBIX M pacTeHui», Mojenb ammmukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapaTt «/po3oduna» (HopMma, myTanuu (OpMbI KPbUILEB U
OKpacCKH TeIa).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrocoOJEHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHbBIE TPEACTABICHHUS O 3apOXKICHUU XKWU3HUA. HaydHble TUIIOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: a0uoreHe3 U TaHCmepMus. XUMHUYeCKas
HBOMIOIMS. AOHMOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCMEPUMEHTATBbHOE OATBEPKICHUE XUMUUYECKON 3BOMIOIMU. HavanbHble 3Tarb
ounonornyeckoi sBomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKHU. [lepBble KIETKM W HMX HBOJIIOIUA.
®opMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. Ilaneos3olickas spa u €€ mepuoAbl: KEMOPUMCKUA,
OPJIOBUKCKHH, CUITyPUNUCKUN, T€BOHCKU, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so301ckas 3pa u €€ nepuoIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaiiHo3oickass »pa W €€ mNepuoAbl: MaJICOr€HOBBIM, HEOICHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTUKa KiIUMaTa M reoJIOTMYecKuX mporeccoB. OCHOBHBIE 3Tarbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOIO Mupa. ApomMopdo3bl y pacTeHud u
XUBOTHBIX. [TosiBIEHME, pacuBEeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYEeCKOro MHUpa Kak oTpaxkeHue dBoionud. OCHOBHBIC
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLMA YeT0oBEKa. AHTPONOJIOTHS Kak Hayka. Pa3Burue npeacraBieHuil o
IIPOUCXOXKJICHUH YeJoBeka. Meroasl u3ydeHHsl aHTpororesesa. (CxoacrBa u
pa3Iuy4Ms 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxymme  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHUYMBOCTb UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbIH 00pa3 KHU3HHU,
U3TrOTOBIIEHUE OPYIUH TPpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, YemoBek npsaMoxonsamuii, YenoBek HeaHAepTalIbCKuM, YenoBek
pazyMmHbIil. Haxoaku HCKOmaeMbIX OCTaTKOB, BpPEeMsl CYILECTBOBAaHHUS, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HH, OPY I

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpasmiickasi),  HErpo-aBCTpaJioOMJHAs  (PKBATOpUAJbHASs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHnckasi).  YepTsl  MPUCHIOCOONEHHOCTH  TMpEJCTaBUTENCH
YeJIOBEYECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMSA. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue CoJIHEUHOUM cucTeMbl», «Pa3BuTHe
opranudeckoro Mupay», «PacrurenbHas kietka», <«OKHBOTHas  KIETKay,
«IIpokapuornueckas kierka», «CoBpeMEHHass CHCTEMa OPraHUYECKOIO MHPAY,
«CpaBHEHHE aHAaTOMHYECKHX 4YEpT CTPOCHHS YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMUYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeloBeKay, «llpeBHenmue roam», «pesHue moau», «llepsbie
COBPEMEHHBIE JTIOU», «HeroBeuecKkue pacoh».

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPONA, HEAHJEPTajblla, KPOMAHBOHIIA), CIEIKH WU
U300pakeHUs] KaMEHHBIX OpYAHMIl MEepBOOBITHOIO YeNOBEeKa (KaMHHU-YOMIEPHI,
pyouna, ckpebna), TeoxpoHoyoruueckass Tabnauna, KoJulekuus «Dopmbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

[Ipaktuueckast padota Ne 1. «3y4ueHue UCKOMAEMbIX OCTAaTKOB PACTCHHUM U
KUBOTHBIX B KOJUICKIUSIX.



OKcKypeust «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HayYHBIN WIN KpaeBEeIUECKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KaInas cpeaa.

DKoJIOTHus KaK HayKa. 3aJjaud U pa3Aelibl SKOJIOTUUA. METOIbl 3KOJIOTHYECKUX
UCCJIEI0BaHU. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUST OPraHW3MOB: BOJIHAS, HAa3eMHO-BO3YyIIHAs, TTOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckne (GakTopel. Knaccudukarmumss SKoJOTHYECKHX (PaKTOPOB:
abnotuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHbIE. JIeHCTBHE HKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIENCTBUM:
KOHKYPEHIIUsI, XUIHUYECTBO, CUMOM03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HadueHHUE OWOTHYECKUX B3aUMOJCHCTBUIN JUIS CYIICCTBOBAHUS
OpPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyssiiuu. (OCHOBHBIE IOKa3aTeln
MOMYJISIUUNA: YUCIEHHOCTh, IUIOTHOCTh, POYKJIAa€MOCTb, CMEPTHOCTb, IPUPOCT,
mMurpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJIsiiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabnuubl u cxembl: kapta «I[Ipupogusie 30Hb1 3emun», «Cpeabl 0OUTaHUS
opranu3moBy», «®Doronepuoausm», «llonmymsiun», «3aKOHOMEPHOCTH pOCTa
YHCJICHHOCTH oMy sy nHQy30puu-TyPenbkny, «lumessie menm.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckue 0coOOEHHOCTH pacTeHU U3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopHas padora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T IIOTHOCTH MOMYTISAIIANA Pa3HBIX BUIOB
pacTEHHUID.

Tema 4. CooO1iecTBa M 3K0JI0rMYECKHE CUCTEMBI.

CooOmecTtBo opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
MPOCTpaHCTBEHHAs, Tpodudeckas (mumeBas). Bumbl-nomuaantel. CBsS3u B
ouoreHose.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 »skocucTemMe W
ouoreoreHoze. DYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbI: IPOJYIIECHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTHUU B HKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [lWIeBble 1LI€M U CETH.
OcCHOBHBIE TIOKa3aTeJId SKOCUCTEMBbI: OHOMacca, MNPOAYKLUHS. DKOJIOTUYECKHUE
nupamMuzibl: MPOIYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOWMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLMS, pa3BuTue. CyKueccus.

[TpupoHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOIO
WJIM [IAPOKOJIMCTBEHHOTO JIEca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonorundeckoe u X03sHCTBEHHOE 3HAYCHUE arPOAIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpaszue kak (akrop ycroitunBoctu 3KocucteM. CoxpaHeHue
OMOJIOrMYEeCKOro pazHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuripi, coctaB u CTPyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoObeHHOCTH OMocdepbl Kak
rJ100aIbHOM 3KOCHCTeMBbl. JlMHaMHMueckoe paBHOBecME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB u OMOTCOXUMUYECKHE IMKIIBI JIEMEHTOB (yIaepoaa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6uochepe 3emiu. AHTPONIOreHHbIE U3MEHEHHS B Orochepe.
['oGanbpHbIE YKOJTOTHYECKUE TTPOOIESMBL.

CocyiecTBoBaHue IPUPOIbI u YeJIOBEYECTRA. Coxpanenue
Oropa3zHooOpa3usi Kak OCHOBa yCTOMUYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBICHUS] TPUPOJHBIMU pecypcaMd M HX HUCMOJb30BaHue. JlocTuxeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llnmesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie cooOmiecTBay, «llemn nuTanusy, «IKOJOTUYECKAS] TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMA
XBOMHOro  jeca», «bwuomnenos BogoéMma», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECUCTBUA HAa  NOPUPOLY», «BaxkHeWIME HCTOYHUKHU
3arpsi3HEHHs BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BaxkHelIIas cocTaBisiolas
onochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii d3dhdexT», «DakTopbl
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas cTpykTtypa Ouocdepsb»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmankanus «TUnuuHble OHOLEHO3bD», Tepbapuii
«PacTurenbHbBIe COOOIECTBAY, KOJUICKIIUHA «bHOIIeHO3», «BpeauTenn BaXHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TepOapuM U KOJUJIGKIIMM pacTeHUH U
YKUBOTHBIX, MPUHAMJIEKANIUE K Pa3HBIM 3KOJOTMYECKHM TpylnaMm OJHOIO BHJA,



Kpacnas knura Poccuiickoit ®enepauuu, H300paxKeHUsT OXpPaHIEMbIX BHJIOB
pPacCTEHHUH U )KUBOTHBIX.



IINTAHAPYEMBIE  PE3VJIBTATBI OCBOEHUA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOEHMs OOyyarolMMHUCA TMPOrpaMM  cpefaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buosmorus»
BBIICJICHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
IrpaXXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOINpENENICHNI0, HaJM4yhue MOTHBAallMU K  OOy4deHWio  OuoJoruw,
L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMH, NPUCYLIIMMH CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mHpeameTa «buonorus» AOCTUTaroTCs B
€UHCTBE YYEOHOM M BOCHHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTAPIIEMY IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TpaguUMsM MHOTOHAallMOHaNIbHOrO Hapoaa Poccuiickoii Penepanuu, OpUpoOAE U
OKPYIKaroIIEn CpeLe.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKICHHMH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITAa U OMbITA JICITEILHOCTH B MPOIIECCE PEean3alii OCHOBHBIX HAIpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUYaIOIIEerocsl Kak akKTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUMCKOr0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIBHOCTH NIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMU U
COLIMAIbHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBIIOJHEHUSA
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBCKUX 3a7a4, YBAXKUTEIBHOTO
OTHONIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJdy, YYBCTBA OTBETCTBEHHOCTHU IEpE.
PonunHoi, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICINIO U MaMITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHHE H
pa3BuTHEe OWOJOTMH, TMOHUMAaHUS 3HAYEHUs OWOJOTMM B TMO3HAHUM 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaenHas yOexXI€HHOCTh, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;



MOHMMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢u3uveckoro BocmuTAHHS, (POPMUPOBAHUS KYJIbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO0 0J1ArOMOJTyYHUs:

MOHMMAaHUE U pealin3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTbH), OEpEekKHOTr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U MICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30MmacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOMINUX 3I0OPOBBIO M KU3HU JIFO/ICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTH TEXHOJOIMYECKOM W COLIMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTD;

MHTEpEC K Pa3InYHbIM cdepam npodhecCHuOHANbHOU JeATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccud MW peanr30BbIBAaTh
COOCTBEHHBIC KU3HCHHBIC TIUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHONICHHE K MPHUPOAC KaK HCTOYHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS,

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHMSI TOCTYIKOB W OIIGHKM WX BO3MOXKHBIX ITOCJICACTBUE  JJIs
OKPYXaroUIEN CPEeIbL;

OCO3HAHUE TJ00ALHOIO XapakTepa JKOJIOTHYECKHX MPOOJIeM M MyTell uX
peIIeHHS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMble TPU HW3YYCHUU OHOJIOTHH
3HAHMSIT M YMEHUS TMPU PEIICHUH Npo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/ICHHE  TpaBWI  TOBEJAEHUS B IPUPOJIE,
HAIMpPaBJICHHBIX HA COXpPAaHEHUE PABHOBECHUS B OKOCHCTEMax, OXPaHy BHJIOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCIIIMX BpEel  OKPYKAIOILIEH
OPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHMUYECKUE
MOCJIEACTBUS NMPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OMbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIECHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHON W COLMAIIBHOMN
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON EATEIbHOCTH SKOJOTMYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aMMOJICHCTBUS MEXK]y JIFOJbMH U MIO3HAHUS MUDA;

NOHUMaHUE ClHeuuPUKU OHOJOTMM KaK HayKd, OCO3HAaHUSA €€ poJu B
(GOpMHpPOBaHUH PALMOHAIBHOIO HAYYHOI'O MBILUIEHUS, CO3JAaHUU LIEIIOCTHOTO
MpeaCTaBlIeHuss 00 OKpYXalolleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEeIOBEKa U
oOlIecTBa, B MMO3HAHUM MTPHUPOIAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS;

yOXKJIEHHOCTh B 3HAYMMOCTHU OHMOJOTUU AJII COBPEMEHHOW LMBUIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHSA PAa3BUTHUA MEAMUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh PEeCcypcHble MNPOOJEMBI  Pa3BUTHS
YeJIOBEUYECTBA, MTOUCKA MyTeH BBIXO/A U3 II100ATBHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWUOJOTHYECKUX 3HAHMM B MEJAX
MOBBIIICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
MIPU U3YUYEHUU OUOJIOTUH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh MOJy4YaeMble 3HAHUSA I aHalu3a U
OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAayuyHbIX (DaKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIyYEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHHS Jis
pelIeHus MpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHWM 1o Ouonoruu B
COOTBETCTBHHU C KUZHEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYarOIIHUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, HayuyHbId (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpu,
UCCleIOBaHUE,  HaOJMIOJEHHE, HU3MEpPEHUEe, OSKCIHEPUMEHT U JIPYTrux),
YHUBEpCalbHble Yy4yeOHbIE JE€WCTBHUS (IIO3HABATEIbHbIE, KOMMYHUKATHBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue (GyHKIIMOHATIBHOM
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMH OOYyYalolUuXCs, CIIOCOOHOCTH
o0yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIC,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JEHCTBUS B
MO3HABATEILHON U COIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CPEIHET0 OOIIero
00pa3oBaHUs TOJKHBI OTPAXKaTh:

OsJaaenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
AEUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3za, cuHTE3a, CpaBHEHMU S, KilaccCupukauu, o000IIEHUs), pAaCKPbIBATh CMBICI
OMOJIOTMYECKUX MOHSATUN (BBLACNATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C JJPYTUMH TOHATHUSIMH ),

OMpEeNeNATh 1N JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MOCTABICHHBIMU IEJISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKABOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PAaCCMATPUBAEMBIX
SABJICHUSX, OPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJICILHBIC CpeacTBa JUIST MpEeCTaBIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHWUW B M3YYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMH  Pa3HOTO  pOAa,  BBISIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHHUS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPUATbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJITATOB
TEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBUSX  PEabHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE AelicTBHUS:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMH  paspenieHus: MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PELICHUs TPAKTUYECKUX 3a]1a4, PUMEHEHHIO
pa3IMYHBIX METOJIOB MIO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUBI JICSITCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlNH, MPeoOpa3oBaHUI0 W TPUMECHEHHIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX TPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladydl B 00pa3oBaTEIbHOMN
NEATETHbHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHTHl NJisl J10Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh apaMeTphbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHWsS 3a7addl  Pe3yJIbTaTHl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JeUCTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPEHOCHTHh 3HAHWS B TMO3HABATEIBHYI0 W MPAKTHYCCKYIO 00JIacTH
KU3ZHEICATCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTh MIPOOJIEMBI U 33/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOusi, HAy4YHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTHUECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUHBOCTD;

bopMyITUPOBATh 3aMPOCHl U MPUMEHSATH PA3NTMYHBIE METOJbI MPU TIOUCKE U
orbope Ounosorndeckor MHMOpPMAIIMKM, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3ajadq;

pUOOpETaTh OIBIT WCIOIB30BAHUS HMHGOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
ounosiornueckor nHpopmaruu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H ApyTOe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH pabdoTe C
Ovonornyeckor HHPOpMANMEH: TPUMEHATh XHUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYECKUe 3HaKh W CUMBOJBI, (HOpPMYyJibl, aOOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPeoOpa3oBhIBAaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OpPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU JI€HCTBUAMM:

1) obmeHue:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y9aCTBOBATh
B JMAJIOTE€ MWW IUCKYCCHH TIO CYIIECTBY OOCYXmaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHEHUS TMpejiaraeMomn
3aJlay, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaaora Uiv JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHHs, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYaIlUH,
YMETh CMSATYATh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HaMEPEHUS IPYTUX JIFOJICH, MPOSBIISATh YBOKHUTEIHHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCTOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAUBUIYAJTLHON
pabOThI IPH pelIeHUH OUOIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEWUCTBHN C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIJICKTUBA;



NPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JICMCTBUS II0 €€ JOCTHUXKEHHUIO: COCTABJIATH IUIAH JCHUCTBUH,
pacnpenensTh poiau ¢ Y4E€TOM MHEHHMHM YYaCTHHUKOB, OOCYXHaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa MW KaXJOr0 yYaCTHUKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKONU 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pELICHUS B )KM3HEHHBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOMX JEHCTBHSIX W MOCTYMKAax MO OTHOILICHHUIO K >KHUBOHU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHOU
JEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIIOUYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a peIIECHHE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHMWM, MOCTOSHHO TMOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMI, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
JEATEIIbHOCTH;

3) npuHsATHE CeOsl M IPYTUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

ITPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienudpuyeckue s yueOHoro npeamera «buosorus»
Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX y4YEOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalusiX, CBA3aHHBIX ¢ Ouosnorueid. B mporpamme mnpeameTHbie
pe3yJbTaThl MPEACTABIICHBI IO F0J1aM 00YUYEHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS yueOHOro mpenmera «buonorus» ¢ 10
KJlacce NOJKHbI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJIEp)KaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, Meradonu3M (0OMEH BeEIIeCTB M IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOperyJssilus), ypOBHEBask OpraHu3alisl KUBbIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKLNA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIeTOouHas, XPOMOCOMHas,
MyTallMOHHAs,, LEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBuioBa) u y4enus (0 meHTpax MHOTOOOpasusi U
MPOUCXOXKJEHUS KyJIbTYpHbIX pacteHuit H. M. BaBuioBa), onpeaensiTh rpaHuUllbl
WX IPUMEHHUMOCTH K KUBBIM CHUCTEMaM;

yMEHHUE BJIaJIETh METOJIJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TMIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE MOJYyUYEHHBIX



pE3ybTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpUHA M 3aKOHOB, YMEHHE
JIeNaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIraHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIIECTB M MPEBPALEHUSI SHEPTHHM B KJIETKe, (POTOCHMHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS AJI1 OOBACHEHUS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, IS NPHUHATHUS NPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecredeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 30pPOBBS
OKPY>KaIOIIUX JIIOIeH, COOII0OIEHUSI HOPM IPAMOTHOTO TMOBEJCHUS B OKPY KaroIei
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ouonorun U OMOTEXHOJOTMH Ui palMOHAJIBHOIO
PUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyl Ha MOHO- U
JUTHOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacJeIOBaHUE, COCTaBISATh CXEMbI
MOHOTMOPHU/IHOTO CKpEIIMBAHMsI JJIsl MPEJICKa3aHUsl HaclIeJOBaHUs NPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IpPAaKTHYECKHE Pa0bOTHI, COOIOAATh
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUS U3
pa3IMUYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOpMaLMU, HAyYHO-IIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHMOJIOTHUH,
MeAHUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011ast OMoJOrnYecKyro MHPOpPMAaIMI0 U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCI0JIb30BaTh MOHATUITHBIN anmapaT OMOJOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUsI ydueOHOro mpeamera «buonorus» ¢ 11
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOT'O
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHs, O BKIALEC POCCHUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COJAEPKaHHE OHUOJIOIMYECKUX TEPMHHOB U IMOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OHA, dBOIIOLUS, ABIKYIIHE CUIbl ((haKTOPBI) IBOJIIOLINH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHE (aKTOPHI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PEAYLEHTbl, LENU MUTaHu,
AKOJIOTHYCCKas MUpaMuIa, OHOTreorieHo3, onocdepa;

yMEHHE Wu3jaraTh OHOJOTMYECKHEe TEOpUM (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. bapa, uepenoBanus riaBHbIX HaIpaBiICHUH U
nyteit sBomonuu A. H. CeepiioBa, yueHust o ouocepe B. 1. Bepnaackoro),
OTIPEAETATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOMIOICHNE U
ONMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABHKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECAyEMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOIYYEHHBIX
pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHUX
OOBEKTOB: BUJOB, TMOMYJSIHUI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreOlIEHO30B M HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pPA30BaHMS, MPHUCTIOCOOIECHHOCTH
OpPraHU3MOB, JIUCTBHS JKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IMEpeHOca
BEIECTB M IIOTOKA SHEPIHMH B SKOCHCTEMAax, AHTPONOIEHHBIX H3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHHE MPUMEHATh MOJyYEeHHbIE 3HAHUS A1 OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C LeNbl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPY KaIOILKX J0JEH, COOMI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKaroLen
IPUPOAHON cpee, MOHMMaHWe HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH JIJIs1 palliOHAILHOTO MPUPOIOTIONIb30BAHMS;

yMEHHUE pelaTh dJIEeMEHTapHbIe OMOJOTUYECKHUE 3a/layl, COCTAaBJISATh CXEMBbI
NepeHoca BEIeCTB U SHEPTUU B dKOcHCTeMaxX (LIeNU MTUTaHus);

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpakTUYECKHe padoThl, COOJ0ATh
npaBuia npu padbore ¢ yueOHbIM U Ja0OPaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MHGOPMAIIMK, HAYYHO-TIOMYJIIPHBIE
Matepualbl),  paccMaTpuBaTh  IOOAJbHBIE  DKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMUS,
00001128 6MOJIOTHUYECKYI0 UH(POPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo 4acoB

duekTpoHHbIe (LM pPOBbLIE)

Ne ni/nt Konrtpouabsnbsie IIpakTnueckmue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucTeMbl U X OpraHu3anus 1 https://m.edsoo.ru/5T7SVKFTX
3 XUMHUYECKUH COCTaB U CTPOCHUE KIETKH 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KuzHenesaTeabHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHONCHHC 1 HIHBIAYATHHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacaenctsenHnoc 3Me oc
6 JICACTBERAOCTD HHBMETHBOCTE 8 15 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKINA OPTaniMOB. LICHOBH 3 https://m.eds00.ru/2EY34NEHR
OHMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

ITPOITPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

HaumeHoBaHue pa3/iejioB U TeM

KoaudecTBO 9acoB

duekTpoHHbIe (LM poOBbLIE)

Ne n/mn Konrpoabsnbie IIpakTuyeckune
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypcChl
padoThI padoThI
DBOJIOIIMOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
OSHHICHOBCHHE 1 PESBITHE A 1 9 0.5 https://m.eds00.ru/OFL S81YB5
3emie
OpranusMbl 1 OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Co006
CODIECTRA H ARONOTHHECKHE 9 https://m.edso0.ru/WXWAVS56F
CUCTEMBI
PeszepBHOE Bpems 2 https://m.edso00.ru/T3R3FWNON
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

ITPOTPAMME


https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTpoJsbHble
padoThI

IIpakTH4eckune
padoTsbI

Jlara
U3ydeHust

yIeKTpOHHBbIE N (poBbHIE
o0pa3oBaTejibHbIE pecypcChl

buonorus B cucreme HayK

https://m.edsoo.ru/02T4D1UI5

MeToapI TO3HAHUS KUBOU
npuponsl. [Ipaktnaeckas
pabora Ne 1 «Mcrons3oBanue
pa3IMYHBIX METOJIOB MPU
M3y4YEeHUN OMOJIOTHYECKHUX
00BEKTOBY

buoornyeckne CHCTEMEL,
MPOIIECCHI U UX U3YUYCHHE
XHUMHUYECKHUM COCTaB KJICTKU.
Boja nu MuHepasibHbIE COJIH
benku. CoctaB u cTpoeHue
OCIIKOB

0.5

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

https://m.edsoo.ru/L17LJ590V

https://m.edsoo.ru/V33JINUW5W

depMeHTHI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopatopHas
pabora Ne 1 «M3yuenue
KaTaJINTUYECKOW aKTUBHOCTH
(hepMeHTOB (Ha mpuMepe
aMuUJIa3bl WIKM KaTaas3bl)»
VrineBonsl. JInnuael
Hyxnennoseie kucnotsl. ATO

HcTopus 1 MeTOAbI U3yUeHUs

0.5

https://m.edsoo.ru/VVBPPPBGCD

https://m.edso0.ru/OJ7NFITI5

https://m.edsoo.ru/WOELRA9B3

https://m.edsoo.ru/JXQMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

10

kieTkd. Knerounas TCOPUA

Kietka xak nenocTHas )KuBas
cucTeMa

https://m.edsoo.ru/XDCLRAF1Q

11

12

13
14

15

16

17

18

Crpoenue 3ykapruoTHUYECKON
kietku. Jlaboparopnas padota
Ne 2 «M3yuenue crpoeHus
KJIETOK PacCTEHHUI, )KUBOTHBIX,
rpu0OB 1 OaKTepuit o
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpoOTpenaparax u ux
OTIHCaHUE

OOMeH BELIECTB WA
MeTadOIN3M

dorocunTe3. XeMOCHHTES
DHepreTuveckuii 0OMeH

JKU3HEeHHBIN UK KIETKHU.
Jenenue kinetku. MuTos.
JlaGopaTtopHas pabota Ne 3
«HaOmronenne Mmurosa B
KJIETKaX KOHYHKa KOPEeIIKa
JyKa Ha TOTOBBIX
MHKpOIIpenapaTax»

buocunTes Oenka. Peaknus
MaTPUYHOTO CHHTE3a
Tpancnsus — 6nocuHTE3
Oenka

Hexknerounsie GopMBI )KU3HU
— BHUPYCHI

0.5

0.5

https://m.edso0.ru/KZ01W5LJY

https://m.edsoo.ru/LOB3I3XYZ

https://m.edsoo.ru/\VV882FDGSF

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/CO1NPWLF4

https://m.edsoo.ru/540F4L77W

https://m.edsoo.ru/TFDKDDWWM

https://m.edsoo.ru/9PGS5FAJB



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

20

@DopMBbI pa3MHOKEHUS
OpraHU3MOB

Meiios

https://m.edsoo.ru/2JLXB4A0OR

https://m.edsoo.ru/5SNUXK0X86

21

22

23

24

25

26

O06pa3zoBaHue 1 pa3BUTHE
IIOJIOBBIX KJIICTOK.
OnnonoTBOpeHuE.
JlabopaTtopHas pabota Ne 4
«3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha I'OTOBbLIX
MUKpOIIperapaTax»

NuauBuyansHOE pa3BUTHE
OpraHu3MOB

I'enetnka — HayKa O
HaCJICACTBECHHOCTH U
U3MCHYHNBOCTH

3aKOHOMEPHOCTH
HaclleI0BaHMs TPU3HAKOB.
MoHOTruOpUIHOE CKpEIMBAaHHIE

JluruOpuaHoe CKpelrBaHue.
3aKOH HE3aBHCUMOTO
HacJeA0BaHUs IPU3HAKOB

CuernieHHOE HaclieJJOBaHHE
npu3HaKkoB. JlaboparopHas
pabota Ne 5 «M3yuenue
Pe3yJIbTaTOB MOHOTUOPUIHOTO
U AUTUOPUIHOTO CKPEIIMBAHUS
y Ipo30(UIIBl HA TOTOBBIX
MUKpOTIpEnapaTax»

0.5

0.5

https://m.edsoo.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQ65V

https://m.edsoo0.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

28

29

30

T'enetruka noma. Hacnenosanue
MPU3HAKOB, CIIETUICHHBIX C
OJIOM

N3meHYnBOCTSD.
Henacnenctennas
M3MEeHYUBOCTb. JlabopaTopHas
pabota Ne 6. M3yuenue
MOIH(PHUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BapUAIMOHHOTO psijia U
BapHallMOHHOM KPUBOM»

HacnencreeHnHas
M3MEHYUBOCTh. JIaboparopHas
pabota Ne 7. «AHanu3 MyTanui
y Ip030(HIIBl HA TOTOBBIX
MUKpOIpernapaTax»

I'eneTnka uenoBeka

0.5

0.5

https://m.eds00.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHblit ypok. O60011eH1E
o Teme «HacnencTBeHHOCTh U
W3MEHYUBOCTh OPTaHU3MOB)

https://m.edsoo.ru/E21XRS2EB

32

Cenexuus Kak HayKa U Mpoliecc

https://m.edsoo.ru/3128P3L.98

33

MeTobl ¥ JOCTHKEHUS
CEJICKLIUU PACTEHUH U
KHUBOTHBIX

https://m.edsoo.ru/JSK3Q6W0J

34

buorexHomorusa kax 0oTpaciib
IIpOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/TAKI9EG2K



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KITACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka KonTtpoJbHble
Bcero
padoThI

DBOIIOHAS U METOMLI €6

W3YICHHUS 1
Hcropus passurus 1
MPEeACTABICHUIN 00 IBOIOIUN

MUuUKpO3BOTIOIIUS 1

HOHYJ'IHIII/ISI KakK 3JICMCHTapHaA

€/IMHUIIA BUJIA U DBOJFOIHH.
JlabGopaTtopnas padota Ne 1 1
«CpaBHEeHHE BUJIOB 11O
MOP(}OTOTHIECKOMY KPUTEPHIOH»

JBroKyIre CHIIbI
(a;memMeHTapHbIe PaKTOPHI) 1
IBOJTIOIIH

EcrecTBennsiit oTOOp 1 €ro

1
(hopmbI
PesynbTath! 3BOIIONNN:
MPUCTIOCOOJICHHOCTD
OpPTaHU3MOB U
BUI000pa30BaHuUE. 1

JlaGopaTopHas pabota Ne 2
«Ornmcanne Npucroco0IeHHOCTH
opranusma u e€ OTHOCUTEIHLHOTO
XapakTepa»

IIpakTH4eckue
padoThI

0.5

0.5

Jara
U3ydeHust

JJIeKTpOHHbIE N (poBbHIE
o0pa3oBaTejibHbIe pecypchl

https://m.edsoo.ru/6 KWQIKBKU

https://m.edsoo0.ru/0SWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo.ru/D3UCLTSOF

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/WAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

HaHpaBHeHI/IH " OyTHu

1o tTeMe « BO3HUKHOBEHUE U

8 https://m.edsoo.ru/PI11FIOYV3
MaKpPOIBOJIOIUH

9 HeobpaTumocTs 3BOTIONNAN https://m.edso0.ru/CLA9VC5JJ
u 3

10 CTOPHA FCHHI Ha SCMIIC 1 https://m.eds00.ru/MJIYY IMVX7
MCETOJBI €€ I/ISYT-IGHI/IH
r

11 HIOTESB HPOHCXOAICHIA https://m.edsoo.ru/EKNHXBOS2
JKA3HU Ha 3emie
P 3

12 A3BUTHC HHUBHH Ha SeMIe 1o https://m.edso0.ru/ECINSTF62
3paM H IepHoaaM
OCHOBHBIE HTAIbI 3BOIIOLMA
paCTI/ITeJIBHOFO " JKUBOTHOT' O

T 60ta No

13 MHpa. LIpaKTiHecKas pabota A2 0.5 https://m.edsoo0.ru/7K1LYOSCT
1 «3yueHune ncKomaemMbIx
OCTaTKOB PACTEHHI U )KUBOTHBIX
B KOJUIEKIHASIX»
C

14 OBPEMEHHA CHETeMa https:/m.eds00.ru/WSEXNIYAK
OpPraHUYeCcKOro MUpa
D

15 BOTIOUIT HETOBCKA https://m.eds00.ru/ADV3JERUE
(aHTpOmoOrexes)

16 Jlpwicymme cuibt (paxTope!) https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOreHe3a
0]

17 CHOBHBIC CTA/UH SBOIIOHHH https://m.edso00.ru/14G19M Q4K
YyeJroBeKa
UYenoseueckue pacsl U

18 MIPUPOIHBIC aIallTAllUN https://m.edsoo.ru/XL7QKC5PK
YyeJoBeKa
P i . 00600

19 C3CPBHBI YPOK. LIDODIICHHC hitps://m.eds00.ru/R6L7VY2GB



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

20

Pa3BUTHC JKU3HU HA 3emne»

DKOJIOTHS KaK HayKa

https://m.edsoo.ru/K46KON56I

21

22

23

24

25

26

27

28
29

Cpenpl oOuTanus u
9KOJIOTHYECKUE (PAKTOPHI

AbuoTtndeckue HakTophI.
JlaGopaTopnas padota No 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHuil u3
Pa3HBIX MECT OOUTAHUSY.
JlaboparopHas pabota Ne 4.
«BinustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJICYCa

buotnueckue pakTopsl

DKOJIOTHYECKHE XapaKTePUCTUKU

nonynsuuu. [Tpaktuueckas
paborta Ne 2 «IToxcuér
IJIOTHOCTY MOMYJISLIMMA pa3HbIX
BHJIOB PaCTCHUIN»

CooOmiecTBa OpraHu3MOB —
OHOLIEHO3
DKOJIOTUYECKHNE CUCTEMBI

(3x0cucTEMBI)

OcHoBHBIE TIOKa3aTeNN
9KOCHUCTEMBI. JKOJIOTUYECKHE
nupamuel. CBOMCTBA
skocucreM. Cykiieccust
[IpupoanbIe 3KOCUCTEMBI

AHTpOHOFeHHBIe 9KOCHUCTEMbI

0.5

0.5

https://m.edsoo.ru/DCOIEUICY9

https://m.edso0.ru/G7NF3P1NM

https://m.edso0.ru/A6Z8MGNQOR

https://m.edsoo.ru/X42J6 ABRN

https://m.edsoo0.ru/0T2K1PNGZ

https://m.edso0.ru/S1LIRWZMR

https://m.edsoo.ru/NSTEWOGPE

https://m.edsoo.ru/WIDMMUBC5

https://m.edsoo.ru/WRS65U3WC



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

buocdepa — rinobanpHas

30 1 https://m.edso0.ru/2X1VG5Q18
3KOCHUCTEMA 3eMIIH

31 3axoHOMEpHOCTH 1 https://m.edsoo.ru/\VV5JT6B38Z
CyIIIeCTBOBaHUS OMOCheEphI
q

32 cI10BeuECTBO B GHochepe 1 https://m.edsoo.ru/HXCDHPXDJ
3eMin

33 CocymecTsoBanue npupoypt i 1 https://m.edso00.ru/187G37606
4eJI0BEYECTBA
PesepBubIil ypok. O6001IeHNE

34 teMbl «CooO1iecTsa u 1 https://m.edsoo0.ru/SW5XCF3K6
JHKOJIOTUYECKUE CUCTEMBI»

OBLIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME


https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMOBI

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CchopMupoBaHHOCTh 3HAHUM O MeCTe U POJM OHOJIOIMH B CHUCTEME
HAy4YHOT'O 3HaHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJI/Ie POCCHHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu; (yHKIMOHAIBHOM TPAMOTHOCTH 4YeNOBEKa JUISl PEIleHUs

JKU3HCHHBIX 3aJa4

YMeHHe packpbiBaTh COJEp)KaHHE OMOJOTUYECKUX TEPMHUHOB H
TOHSATUH: KU3Hb, KJIETKA, OPTaHU3M; MeTa0oanu3M (0OMEH BEIIeCTB U
MpEeBpalieHUe HHEPTrUuM), TOMeocTa3 (CaMOperyisius), YpOBHEBas
OpraHM3alMsl KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, U3MCHUYUBOCTb, POCT U PA3BUTHUC

VYMeHue uznaratb OMONIOTHYECKHe TEOPUU (KJIETOYHAs, XpPOMOCOMHas,
myTtauuoHHas), 3akonsl (I. Mengens, T. Moprana, H.J1. BaBunosa) u
yueHus (0 IEHTpaXx MHOrooOpaszus M MNPOMCXOXKJIEHHUS KyJIbTYPHBIX
pactenuii H.11. BaBunosa), onpenensars rpaHULbl UX IPUMEHUMOCTH K

KHUBBIM CHUCTEMaM

YMeHue BIaAeTb METOJAaMU HAay4YHOTO TIO3HAaHHA B OHONOTHH
(HaOnrofieHUe W OINHCAaHUE KUBBIX CHUCTEM, IPOLECCOB U SBIICHUM;
OpraHm3anusi ¥ MOpOBEAEHHE OMOJIOTHMYECKOro  IKCIEPUMEHTA,
BBIJIBIDKEHHUE  TUIOTE3bl;  BBISBIIEHHE  3aBHCHUMOCTH  MEXKIY
UCCIICTyeMbIMU BEIIMYMHAMH, OOBSICHCHHE TIOTYyYEHHBIX PE3yJbTaTOB,
WCIIONIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPU U 3aKOHOB;, yMEHHE

ACJIaTb BBIBOJBI HA OCHOBAHUM ITOJTYUYCHHBIX pe?;y.]'[BTaTOB)

YMeHHe BBIAENATH CYIIECTBEHHBIE MPU3HAKU BHUPYCOB, KJIIETOK
IMPOKapuoOT HW JOYKApHOT, OOAHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TPOIIECCOB OOMEHa  BEIIECTB U
MpeBpalleHus] dHEPTHH B KIETKe, (POTOCHHTE3a, MIACTHYECKOTO U
SHEPreTHYecKoro  oOMeHa,  XEMOCHHTEe3a, MHUTO3a,  Meio3a,
OIUIOZIOTBOPEHHS,  PAa3MHOXKEHUS,  HHIUBUAYAILHOTO  Pa3BUTHSA

opranusma (OHTOT€HE3)



YMmenune MIPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISL O6’IJSICHGHI/I$I
OMOJIOTHMYECKUX IPOLIECCOB U SIBJICHUM, NIl MPUHATHS MPAKTHUYECKUX
pelIeHnii B MOBCEAHEBHOM KU3HU B IENAX oOecrieueHus: 6€301macHOCTH
CBOETO 37I0POBbsI U 37J0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUST HOPM
rPpaMOTHOTO  TOBEACHUA B  OKPYXKAIOWIEH NPUPOJHON  CpEeIe;
IIOHUMAaHHUCEC HGO6XO,Z[I/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHOJOTMU U OMOTEXHOJOTHH [UIsi pallOHaIbHOIO

MIPUPOIONIOIB30BaAHUS

Vmenue peiiaTtb JJCEMEHTAPHBIC T'CHETHUYCCKUEC 3aJadd Ha MOHO- H
HI/IFI/I6pI/II[HO€ CKpCIIMBAHUC, CHCIUICHHOC HACJIICAOBAHUC, COCTABJIATH
CXCMBI MOHOI‘I/I6pI/IﬂHOFO CKpCHIMBaHUA JJIsL MMpEaACKa3saHuA

HacCJICJOBaHUs IIPU3HAKOB Y OPraHu3MOB

10

YMeHue BBIMIONHATH JIA0OpATOPHBIE U TMPAKTUYECKHUE PadoTHI,
coOnrofaTh mpaBwia Mpu paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHUEM

YMeHue KpUTHYECKH OLEHHMBATh U HWHTEPHPETHUPOBATH MH(OPMALUIO
OMOJIOTrMYECKOr0 COJEPKaHUs, BKIIOYAOIIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuHO-IONYJIsipHBIE MaTepHalIbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUW B OMOJIOTHH,
MeULUHE, OMOTEXHOJIOTHH

YMeHue co3iaBaTh COOCTBEHHBIC MHCbMEHHBIC M YCTHBIE COOOIICHUS,
0000111ast OMOJOTHYECKYI0 MH(POPMAIINIO U3 HECKOJIBKHX MCTOYHUKOB,

rpaMOTHO HUCIIOJIL30BATh TTOHATUMHBIN arrapar omoIoruu

11 KITACC

Kon
NMPoOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJH OUOJOTHU B CUCTEME
HAYYHOTO 3HaHMSI €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOU
€CTeCTBEHHO-HAYYHOU KapTHUHBI MUpPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKUX M 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
ouosnoruy; (HYHKIMOHAIEHOW TPAMOTHOCTH YENOBEKa ISl PEIleHUs

JKHU3HCHHBIX 3aJ1a4

YMmenue PacKpbIBaTh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

TTOHSITHIA: BUJ, HOMMYJIALUA, FCHO(i)OHI[, 9BOJIIOLIUA, ABWIKYIIHUC CHUJIIbL



(dakTopsr) SBOJIIOLIUH, MPUCTIOCOOJIEHHOCTD OpraHU3MOB,
BU1000pa30BaHUeE, IKOJIOTUIECKUE baxTopsl, IKOCHCTEMA,
MPOIYLEHTHI, KOHCYMEHTHI, pPEAYLEHTHI, enu MUTaHMS,

9KOJIOTUYECKAs MUpaMKia, OMoreoreHo3, ornocdepa

YMenue uznarate OHOIOTUYECKUE TEOPUH (IBOIIOLMOHHAS Teopus Y.
JapBuHa, CcHHTeTHYecKass TEOpUs  HBOJIOLMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apojsiieBoro cxonactsa K.M. bapa, yepenoBanus
TJIaBHBIX HampaBjieHui u mytei sBomonuu A.H. CeBeprioBa, yueHus o
oumochepe B.M.  Bepnanmckoro), ompenensTh  TPaHUIBI  HX

IMPUMCHHUMOCTHU K KMBBIM CUCTCMaM

YMeHue BiIaAeTh METOJaMHM HAy4YHOTO IIO3HAHUSA B OMOJIOTUU
(HabmofileHNe W ONMMCAHUE JKHUBBIX CHCTEM, IPOLIECCOB U SIBIICHHIA;
OpraHM3alusi ¥  IpPOBEJEHUE OMOJIOrMYECKOI0  SKCIIEpUMEHTA,
BBIIBIDKEHUE  TUIIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXKAY
HCCIIEyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TOJYyYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IMOHATHM, TEOPHM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOABI HA OCHOBAHUU IOJTYYCHHBIX pe3y.HbTaTOB)

Ymenne BBIJICIISITD CYIIIECTBEHHBIE MIPU3HAKH CTPOCHUS
OMOJIOTNYEeCKUX  OOBEKTOB:  BHJOB, MONYJSIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  pEAYLEHTOB,  OHOTeOlleHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOLIECCOB HACJIEICTBEHHOU W3MEHUYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BHUA000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJOTMYECKUX (DAKTOPOB HA OPTaHHU3MBI,
IepeHoca BEIIeCTB M MOTOKA SHEPTUU B IKOCHUCTEMAX, aHTPOIIOT€HHBIX
U3MEHEHHH B 9KOCHCTEMaX CBOE MECTHOCTH, KPYTrOBOPOTa BEIIECTB U

OMOTeOXMMHYECKUX IUKIIOB B Orochepe

YMeHHe TpHUMEHSATh TOJNyYeHHBIE 3HAaHUS JUIS  OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHUMN, IS MPUHATHUSA MPAKTHUECKUX
peleH i B MOBCEITHEBHON KHU3HM B LIEJSIX oOecrieueHHs 0€301MacHOCTH
CBOETO 3/I0POBBS M 3I0POBbSI OKPYKAIOLIHX JIFOACH, COOIIOICHUST HOPM
IPaMOTHOTO  IIOBEJCHUS B  OKpYXKAIOUIEH NPUPOTHOH  Cpene;
IOHUMAaHNe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH

COBPEMEHHOM OMOJIOTHY JIJIsl pAIlHOHAILHOTO IPUPOAOTIOIH30BAHHUS
YMeHue pemaTh dJI€MEHTapHbIe OMOJIOTHYECKHE 3a7ayH, COCTABISATH
CXEMBI IIEPEHOCa BEIECTB U DHEPTUHU B IKOCHCTEMaxX (IIeTIH TTUTAHMS)
YMeHue BBIMONHATH J1a0OpaTOpHBIE W TMPAKTUYECKHUE PpaboThI,
coOnrofaTh mpaBwia Mpu paboTe C y4eOHBIM U J1aOOPATOPHBIM

obopyroBaHuEM
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YMeHue KPUTHUYECKH OIECHUBATh W WHTEPIPETHPOBATH WHEPOPMAIUIO
OHMOJIOTMYECKOT0 COJEPKaHusl, BKITIOYAOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3nuyHbIX UcTOUHUKOB (CMU, HayyHO-TIOMYJsIpHBIE MaTepHabl);
paccmaTpuBath r106anbHbIe IKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH O OTHOLIEHHUIO K HUM COOCTBEHHYIO

TIO3UIIMIO

YMeHue co3naBaTh COOCTBEHHbBIC MUCHMEHHBIE U YCTHBIE COOOIICHHS,
000011ass 6MOIOrUYecKyl0 HH(POPMAIIMIO U3 HECKOJIBKMX MCTOYHUKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapar OHOIOTHH




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

11

1.2

2.1

2.2

3.1

IIpoBepsieMblii JJIEMEHT COACPKAHUS
buoinorus kak Hayka
buonorus — Hayka o xuBOW mnpuponme. Pomnb Ouwonornu B (GOpMHUPOBAHHUH

COBPEMEHHOW HayYHOH KapTHHBI Mupa. CucTemMa OHMOIOTHYeCKHX HAYK

Mertoabl NO3HAHWS KUBOW MPUPOIBI (HAOIIOACHHE, DKCIEPHMEHT, OIMCaHHE,
U3MepeHue, KiIacCUpHKalMsi, MOJECIMpPOBaHUE, CTaTUCTHYECKas o0paboTka

JTAHHBIX)
JKuBbie cucTeMbl U X OpraHu3aus

Xussle cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OMOCHCTEM M UX pazHOoOOpasue

YpoBHM OpraHu3ali OHOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKHH, KICTOYHBIH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUO0BOM, SKOCUCTEMHBIN, OMOC(EpHBIT
XVMUYECKUI COCTaB U CTPOCHUE KIIETKU

XVUMUYECKUN COCTaB KIETKA. XHUMHUYECKHE DJIEMEHTBI: MaKpOXJIEMEHTHI,

MUKPOIJICMCHTEI. Bona U MHUHCpAJIBbHBIC BCIICCTBA. q)}IHKIII/II/I BOJAbI U

MHUHCPAIbHBIX BEIICCTB B KIICTKE. HOI[)Iep)KaHI/IC OCMOTHYECKOI0 OanaHca

3.2

3.3

3.4

benku. CoctaB u cTpoeHne OenKoB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHnuMble ¥ 3aMEHUMbBIC aMHMHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB.
YpoBHU CTPYKTYpHI OEIKOBOIH MOJIEKYIBI (IepBUYHASI, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buonornyeckue
(yHKIMH OSTKOB.

depmeHTHl — OHoOJOrmYecKue KaTtamusaTopbl. CTpoeHHne (epmeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas crneunpuuHoctb. Kodepmentsl. Burtamuupl. OTtnuuuns

(I)epMCHTOB OT HCOPIraHNYCCKUX KAaTaJIn3aTOPOB

VYrneBoasl: MOHOCaxapuabl (IJIOKO3a, pubo3a U J1e30Kcuprub03a), aucaxapujibl
(caxaposza, JnaKkTo3a) W TMOJUcCaxapuabl (Kpaxmayi, TJIWKOTEH, [EeJUTI0I03a).
buonornueckue QyHKIUHN yTIEBOIOB.

Juruapl:  TpUTTMUEpUAbl,  crepouabl,  ¢ochomununsl.  ['uapodunbHo-
ruapodoOHbIe cBOMcTBAa. buonormueckue ¢GyHkiuu sunuaoB. CpaBHEHHE

Yrj€BOJA0B, OEJIKOB U JIMIMUA0B KaK HCTOYHHUKOB OHEPTUH

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX



3.5

kucnotr. Crtpoenne u ¢ynkmuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHHe U HYHKIIUU

Hwurosorust — Hayka o kierke. Kiietounas teopusi. MeToapl U3y4eHus KJIETOK

3.6

3.7

3.8

3.9

3.10

4.1

Krnerka kak menoctHas kuBas cucreMa. OOIue MPU3HAKKM KIIETOK: 3aMKHYTas
HapyxHas MemOpana, mojekynbl JIHK kak reHeTmdeckuii ammapar, cucreMa

cuHTe3a Oelika

Tunsl KIeTOK: 3yKapuoTuyeckass U npokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHYeCKOW  KieTku. Kierounas crteHka Oaktepmii. CTpoeHue
JYKapUOTHUECKOM KJIeTKA. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >XMBOTHOU U

I'pUOHOM KIIETKU

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, HX
¢ynkuun. [Inazmartudeckas MemOpaHa, e€ cBoiicTBa U pyHkimu. [{utonnasma u eé
oprasouipl. OnHOMEMOpaHHbIE OPraHOWbl KJIETKU: IHJIOMJIa3MaTHYeCcKasl CETh
(BIIC), ammapar ['ombmxu, ym3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJICTKH:
MHUTOXOHJIpUH, IacTuibl. [IponcxoxieHne MUTOXOHAPHUM M IUIacTUA. Buibl
wiactu. HememOpaHHbIE OpPraHOHMIIBI KIIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHTP,

PECHUYKH, KI'yTUKH. OYHKIIUU OpraHOUA0B KIeTKU. BriroueHus

SAnpo — perynaropHbiii neHTp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapHuoIia3Ma, XpOMaTuH, SIIPBIIIKO. XPOMOCOMBI

TpaHcHOpT BEIIECTB B KJIETKE

)KI/ISHG)ICSITCJ'H)HOCTB KIICTKHU

OO6men BemiecTB, WM MeTaO0NM3M. AccUMMISALUS (TUTaCTUYECKUl OOMEH) U
JTUCCUMUIISINIASA (PHEPTETUYECKUH OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
MeTabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(GHBIA U rereporpodHblid. Posb

(epMeHTOB B 0OOMEHE BEIIECTB M MPEBPAIIECHUHN SHEPTHU B KIIETKE

4.2

4.3

4.4

®otocunres. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakuuu portocunresa.
OddektruBHOCTh (DoTOCHMHTE3a. 3HAYeHUE (POTOCHHTE3a IJIA KU3HHU Ha 3emiie.
BnusHue ycnmoBwii cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMICHUS €TI0
NPOAYKTHBHOCTH Y KYJIBTYPHBIX PAaCTEHUH.

XemocuHTe3. XEeMOCHHTE3UpYIoUHe OakTepud. 3Hau€HHE XEMOCHHTe3a [UIs

JKA3HU Ha 3emie

DHepretudeckuii oOMeH B KkieTke. PaciiernyieHue BeIIECTB, BBIACICHHE U
AKKyMYJIUPOBaHHME OHHEPrUM B KIETKE. OTambl HHEPreTHUYECKOro oOMeHa.
I'muxonus. bpoxkenne u ero Buabl. KuciopomHoe OKHCIEHHE, WIH KIETOYHOE

npixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOro 0OMeHa

Peakuuu matpuusoro cuntesa. ['eneruueckas unpopmanus u JIHK. Peanuzanus

TeHEeTUYECKOM MH(pOpMaluu B KieTke. ['eHeTWdeckwii KOX M €ro CBOICTBa.




4.5

Tpanckpunuust — marpuudbiii cunre3 PHK. Tpancnsamus — 6uocunrte3 Oernka.

KOHHpOBaHI/IC aMHUHOKUCIIOT. PoJip pI/I6OCOM B OMOCHHTE3€e OeKa

Heknerounsle ¢opmbl xu3HU — BHUpychl. Mcropust oTkpeitus BupycoB (.M.
HBanoBckuii). OCOOEHHOCTH CTPOEHUS M JKU3HEAEATENBHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTeHud, >XKUBOTHBIX W UEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3dyaurens CIIM/a.

[IpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHUI

5.1

5.2

5.3

PasMHOKeHME 1 MHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

Krerounelii 1TUKI, WIM JKU3HEHHBIA IMKIT KIeTKUW. MHTepdaza u MHUTO3.
[Iponeccrl, mporekatoe B uHTepdasze. Permnukanus — peaxius MaTpUYHOTO
cureza JIHK. Crpoenme xpomocoM. XpOMOCOMHBII Habop — KapHOTHIL
JIMmIIoNAHbIE M TalIOMJHBIA ~ XpOMOCOMHBIE  HAaOOpbl.  XpOMaTHUIbL.
[uTomornyeckue OCHOBBI Pa3MHOXKEHHS M HHAUBUAYAJIbHOIO  Pa3BUTHS
OpraHU3MOB.

Henenne kinetkn — wmuto3. Cragum mwurosa. IIpoueccel, mpoucxondmue Ha

Pa3HbIX CTAAUAX MUTO34. Bbuonornueckuii cMBICT MHTO3a

@dopMbl pa3MHOXKEHHUsI OpPraHu3MoB: Oecrnosnoe M mojoBoe. Bunbl Oecnosoro
Pa3MHOXKEHHUA: JIeJIEHHE HaJBO€, IIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPTaHHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIIUU

[TosnoBoe pazMHOXKEHUE, €T0 OTIIMYUS OT OECIONOrO.
Meiio3. Cragum wMeiio3za. Ilpouecchl, mnpoucxogsuiye Ha CTaauax Meio3a.
IToBenenune xpomocom B Mmenose. KpoccuHrosep. buonornueckuid CMbICIT M

3HaYeHNE MEN03a

5.4

5.5

l'ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KIETOK y KHBOTHBIX. [looBbIe
JKEJIC3bl: CCMCHHUKU U AWYHHUKU. O6pa30BaHHe " Pa3sBUTHUC IMOJIOBBIX KJIICTOK —
ramet (cnepmaTo3ou, SUIEeKIeTKa) — cnepmaTorene3 u ooreHes. OCoOEHHOCTH

CTPOCHUA ﬂﬁueKﬂeTOK " CIICpMaTO30U10B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreH63

WnpuBunyanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jransl YMOPHOHAILHOTO Pa3BUTHsL Y NO3BOHOUYHBIX JKMBOTHBIX:
npoOieHue, racTpyisanus, opraHoreres. IlocramOpronansHoe pasButue. Tumbl
MOCTAMOPHOHATIFHOTO Pa3BUTHSA: MPSIMOE, HEMpsMoe (JIMYMHOYHOe). Brimsaue
Cpebl Ha Pa3BUTHE OPraHU3MOB; (DaKTOpbI, CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE
YPOJCTBA.

Poct u paszButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUsS: CTPOCHUE CEMEHH,

CTauu pa3BUTUSA

HaCJ'IeJICTBeHHOCTI) 1 USMCHYUBOCTHb OPTaHU3MOB



6.1

IIpenmer u 3agaun reHetuku. Vcropust pa3BuTus NeHETUKH. BKiaa poccuickux
U 3apyOexHbIX y4Y€HBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu0I0OTNUYECKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHIA ).
OcHoBHbIE TeHEeTHYEeCKUE NMOHATHA. ['eHeTnyeckass CUMBOJIMKA, UCIIOJIb3yeMas B

CcXeMax CKpeIMBAHUI

6.2

6.3

6.4

6.5

6.6

3aKOHOMEPHOCTH HAacJIeIOBaHUs MPHU3HAKOB, yCTaHOBIeHHble [. Menaenem.
MoHorubpuaHoe CKpeuBaHue. 3aKOH €IUHOOO0pa3us THOpUIOB TEPBOTO
nokosieHus. IlpaBuino 1noMuHMpOBaHMs. 3aKOH pacCIICIJIEHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe ckpemuBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBAHUS MPH3HAKOB.
[{uToreHeTHuecKue OCHOBBI JTUTHOPUAHOTO CKPEIIMBAaHUS. AHAIM3UPYIOLIEe
ckpeuBanue.  Mcnonp30BaHWE — aHANM3UPYIOIIETO  CKPELIMBAaHUS A

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuenuieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cremnjieHHOMY
HacjlenoBaHUIO TreHoB. Hapyiienwe cueruieHHss TE€HOB B pe3ylibTaTe
KpOCCHHroBepa. XpOMOCOMHasli Teopusi HacleACTBEHHOCTH. ['eHeTnyeckue
KapThl.

I'eneruka nona. XpoMOCOMHOE ONIpENEIEHHUE IoJIa. AyTOCOMBI M IIOJOBBIE
XxpoMocoMbl. ['omoramerHsle M rereporameTHble opraHusmbl. HacnemoBanue

IMPU3HAKOB, CICIIJICHHBIX C ITOJIOM

N3meHunBOoCTb. Buabl M3MEHYMBOCTH: HEHACJIECICTBEHHAs M HACJICICTBEHHAs.
Ponp cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PHUKAIIMOHHON W3MEHYMBOCTU. BapualuMoHHBIH psii M BapHalLlMOHHAs
kpuBasd. Hopma peaknum npusHaka. KoiaudecTBeHHbIE W KauyeCTBEHHBIC

MIPU3HAKU U UX HOpMa peakuuu. CBolicTBa MOIU(UKAIIMOHHON N3MEHUYNBOCTH

HacneactBeHHas, wWiIM TE€HOTUIIMYECKAas, M3MEHUYMBOCTb. KomOuHaTHBHAs
W3MEHYMBOCTb. MeHo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTA. MyTalMOHHas W3MEHYMBOCTh. Kiaccupukanuss MyTauuid:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBbIE. HacToTa U NpUYMHBI MyTauui. MyrarcHHbIe
(akTopsl. 3aKOH TOMOJIOTHYECKUX PAZOB B HacleACTBEHHON n3MeHunBocty H.U.

BasunoBa

I'enetuka wyenoBeka. Kapuworun denoBeka. OCHOBHBIE METOJbI TEHETHUKHU
4eJI0BeKa: TeHEaIOTHYSCKHIA, OJIM3HEIIOBBIH, IIUTOrCHETUYCCKHIA,
OMOXUMHMUYECKUH, MOJEKyIsIpHO-TeHeTHuYecKkuii. COBpEMEHHOE OIpeaeieHue
FEHOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpio [I[[P-ananm3a. HacnencrBenHsie 3a0osieBaHUSI 4YEJIOBEKAa: TE€HHBIC
OoJie3Hm, 0O0JIE3HU C HACIIEICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIC

oone3nn. CoMaTH4eCKHe U T CHCPATUBHLIC MYTAllUU. HpI/IHI_II/IHbI 300pOBOI0O




7.1

7.2

7.3

06pa3a KU3HHU, JHUArHoCTHUKH, HpO(bI/IHaKTI/IKI/I N JICUCHUA T'CHCTUYCCKUX
Oome3HeEN. MG,Z[I/IKO'FCHCTI/I‘IGCKOG KOHCYJIbTUPOBAHUC. 3HaueHHne MGHHHHHCKOﬁ

TCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUUN TCHECTUUCCKHUX 3a00JIEBaHHH YeIIOBEKA
CeJ’ICKHI/Iﬂ OpraHnu3smMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekuusi Kak Hayka M IpOLECC. 3apOKIEHUE CEIEKIHUHW U JOMECTHKALUS.
Yuenne H.M. BaBuimoBa o0 T1eHTpax NPOUCXOXKICHUS W MHOTO0Opasms
KYJIbTYpHBIX pacTeHHi. LIeHTpbl MPOUCXOXKAECHNUS JOMAIIHUX KUBOTHBIX. CopT,
10poJia, ITaMM

CoBpemeHHbIE METOJbl celneKuu. MaccoBbli U HMHAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM PACTEHUH M KUBOTHBIX. OlLleHKa »KcTepbepa. biM3kopoacTBeHHOE
CKpeuBaHue — HMHOpuUAMHT. Yuctas nuHus. CKpelMBaHUE YHUCTBIX JIUHHM.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIMHT.
Otnanénnas rubpuamuzanuss U e€ ycmexu. VICKycCTBEHHBIH MyTareHe3 u
MOJIyYEHUE IOJIAILIONAOB. JIOCTMIKEHMS CEJIEeKUUU DPACTCHUHM, JKUBOTHBIX U

MHUKpPOOPTraHU3MOB

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAss WHXKEHepus. Tallbl
co3nanusi pexomOuHanTHOW JIHK wm Tpancrennpix opranusmoB. Kierounas
uHxkeHepus.  Kierounele  KynbTypbl.  MEKpPOKIOHAJIBHOE  Pa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOIYKTHBHBIX  CEJIbCKOXO3SIMCTBEHHBIX
OpPraHM3MOB. DKOJIOTHUECKHEe U dTHdeckue mpodiembl. MO — reHeTnyecku

MO,Z[I/I(I)I/ILII/IPOBEIHHBIC OpTraHU3MBbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHMS

11

DBOJIOIMOHHAA OMOJIOTHS

DOBOJIIOIIMOHHAS TEOpUS U €€ MECTO B OHOJIOTHH.

CeugerensctBa  3Bosouuu.  IlameoHTonornueckue:  MOCIENOBATENBHOCTD
MOSIBIICHUSI BHUJOB B MAJEOHTOJIOTMYECKON JIETONMHUCH, NepexoaHble (HOPMBI.
buoreorpaguueckue: cxoactBo M paznuuuve ¢ayH U (GIOp MaTepUKOB U
OCTPOBOB. DMOPHOIOIMYECKHE: CXOJCTBA U Pa3In4Ms SMOPHUOHOB pa3HbIX BUI0B
MI03BOHOUYHBIX. CpaBHHUTEIbHO-AHATOMUYECKHE: T'OMOJIOIMYHBIC, AHAJIOTUYHBIE,
pPYOMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJIICACTBECHHOCTHM MU OCHOBHBIX METa00INUECKUX HYTeﬁ Y BCEX

OpraHnu3MoOB



1.2

13

14

1.5

OpomtonmonHass  Teopuss Y.  lapuna. llpeanocbulku  BO3HMKHOBEHMS
JapBUHU3Ma. JIBMXKyIIME CHibl 3BOJIIOLMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

60pb0a 3a CyleCTBOBaHUE, ECTECTBEHHBII 0TOOD)

Cunretnueckast Teopust osBomound (CTD) u  OCHOBHbIE €€ TMOJOXKEHHUS.

MI/IKPOBBOHIOI_II/ISI. HOHYJISII_H/ISI KakK ¢IWMHHUIAa BHJa U 3BOJIIOLIMH

JBwxynme cuibl ((akTopel) SBOJNIOLMU BUAOB B Hpupoae. MyTaluOHHBINA
MpoLecc U KOMOMHATHBHAs W3MEHYMBOCTbH. llomynsinroHHBIE BOJIHBI U JApeid
reHoB. M3omsnus n murpanus. EcrecTBeHHbIM 0TOOp — Hampapistomuil ¢paxTop
9BOTIOIMU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucrocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT dBoMOUMU. [Ipumepsl
MPUCTIOCOOICHUH y OpraHu3MoB. ApoMopd03bl ¥ HAUOATANITAIUH.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHOBHBIE (POPMBI BHI000pa30BaHUS:

reorpaduieckoe, IKOJIOTHIeCKOe

MaKpOSBOJ'IIOI_II/Iﬂ. (-DOpMBI OBOJIFOIIN U (bI/IJ'IeTI/I‘IeCKaﬂ, JAUBCPIrCHTHAA,

KOHBEPTeHTHas, mapaienbHas. HeobpaTuMocTh 3BOMONNN

2.1

2.2

2.3

Bo3HukHOBEHME U Pa3BUTHUC )KXU3HU HA 3emite

JloHaydHbIE TPEICTaBICHHUA O 3apOXKACHUM JKU3HHU. HayuHble rumnoressl
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOTreHe3 M NaHCIepMHUsA. XHUMHUYECKas
SBOJIIOLMS. ODKCIEPUMEHTAIBHOE IOJATBEP)KJIEHUE XUMHUYECKON 3BOJIOLMUU.
Havanbhbie sTansl Ouonornyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU 1 UX 3BOJIOIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII J)KUBBIX OPTraHU3MOB

PazButne xu3Hm Ha 3emiie mo spam U nepuoaaM. Karapxei. Apxeickas u
poTepo3oiickass 3pel. [lanmeo3oiickas 3pa u €€ TEepUOAbl: KEeMOPHUICKUH,
OPJIOBUKCKWW, CUJIYPUUCKHI, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, MEPMCKHII.
Me3so30¥ickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickas 9pa M €€  IepuoApl:  NaJCOrEeHOBBI,  HEOTEHOBBIH,
AHTPONOICHOBbIM. XapaKkTepUCTUKa KJIMMara M TeOJIOTHYECKUX IPOLIECCOB.
OcCHOBHBIE ATaIbI YBOJIOLUN PACTUTENBHOTO U KUBOTHOTO MUpPa. ApoMopdo3bl y
pacTeHUd U KUBOTHBIX. [losiBieHMEe, pacuBET W BBIMUPAHUE TPYIIl >KUBBIX

OpraHnu3MoOB

Cucrema OpraH”uv4eCcKOoro Mupa KakK OTpPpaKCHHUC SBOJIFOLAU. OCHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

OBonronus 4yeiaoBeKa. AHTPOIOJIOTHSA Kak Hayka. Pa3BuTue mpencTaBlIeHUH O

IMPOUCXOXKIACHUH YCJIOBCKA. MeTOI[I)I HU3YUCHUA AaHTPOIIOTCHE3A. CXO,Z[CTBa n



2.5

2.6

3.1

3.2

pa3nu4Ms 4yenoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHIE YETIOBEKA.
JBwxkymue cuibl (pakTopsl) aHTpornoreHeza. HacnencTBeHHas ”3BMEHUMBOCTh U
€CTeCTBEHHbIM 0TOOp. OOmiecTBeHHBI 00pa3 >XU3HU, W3TOTOBJICHUE OpPYAUN

TpyZla, MBIIJICHUE, peUb

OcHOBHbBIE CTaAVM W BETBH JBOJIOLUU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
ymensiid, Yenoexk mnpsamoxomaumui, YenoBek Heanaepranbckuii, YemoBek
pa3yMHblii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpEMs CYIIECTBOBAHHUA, 00JacThb

pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OpyAUs

Yenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: eBporeouHas (eBpazuiickas),
HETPO-aBCTPAIOHTHAS (9KBaTOpUANIbHASN ), MOHTOJIOUIHAS (a3marcko-
amepuKaHckas). UepTbl MPUCIIOCOOICHHOCTH MPEICTABUTENIEH YEIIOBEUECKUX pac
K YCJIOBHSIM CyllecTBOBaHHS. EMMHCTBO uenoBeveckux pac. Kpurnka pacuzma
Opranu3mbl ¥ OKpyKaromias cpeia

DKoOJIOTHsI KaK HayKa. 3aJladyd M paslielbl SKOJOTUU. METONbl 3KOJIOTHYECKHUX
HcCIeA0BaHUM. DKOJIOTHYecKoe MUpPOBO33peHue. Cpeabl 0OUTaHUST OpraHU3MOB:
BOJIHAs, HA3MHO-BO3/IYIIIHAs, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAS
Okonoruueckue  (axtopsl. Knaccudukamuss — skosmormdyeckux — (hakTopos:

a6I/IOTI/ILIeCKI/IC, OHMOTHYECKHE U AHTPOIIOI'CHHELIC. I[eﬁCTBHe 9KOJIOTHYCCKHUX

(hakTOpOB Ha OPraHU3MBI

3.3

3.4

3.5

4.1

4.2

Abunotnyeckue (GaxkTophl: CBET, TeMIlepaTypa, BIaXHOCTb. PoTonepuoausM.
[IpucnocoOnenuss OpraHM3MOB K  J€MCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

buotnyeckue Qaxtopbl. Bumbl OMOTHYECKMX B3aWMOJICHCTBMIA: KOHKYpPEHIIHSA,
XMITHUYECTBO, MApa3sUTU3M, MYTyaJln3M, KOMMEHCAIu3M (HaxJeOHUYeCTBO,
KBapTHPAHTCTBO),  aMEHCANIM3M,  HeiTpanu3M. 3HadeHHe  OMOTHYECKHX

B3aUMOJCHCTBUM 1A CYIICCTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COO6H.[€CTB8.X

DKOJIOTHYECKHE XAPAKTCPUCTHKHU IMOITYJIAIIUH. OCHOBHBIC II0Ka3aTciIn
nomyJjianuu: 4YUCJICHHOCTb, INUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTbL, HPHUPOCT,

MUTparys. JJnHaMuKka YMCIICHHOCTH TOMYJISILIAK U €€ PeryJIsius
Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

CoobmectBo opranusmMoB — OuorieHo3. CTpYKTypsl OHOIIEHO3a: BHAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-nomuHaHTel. CBSi3U B

OHOIIEHO3E

Dkonornueckue cucteMbl  (dkocuctemsbl). [lonarue 00 dKkocucreMe u



4.3

6HOF€OH€HO3€. QYHKHHOHaJIbHBIe KOMIIOHCHTBI 3KOCHUCTCMBI: IPOAYLUCHTEI,
KOHCYMEHTBI, peiylleHTbl. KpyroBopoT BEIECTB ¥ MOTOK 3HEPTUHU B IKOCUCTEME.
Tpoduueckue (nuimieBble) YPOBHH 3KOCHUCTEMBL. [lumieBble Iiemu W CeTw.
OcCHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBI: OuMomacca, MPOAYKLHUSA. DKOJIOTHUECKUE
MUPAMUJIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. CBOHCTBa 3SKOCUCTEM:

YCTOMYMBOCTB, CAMOpETyJALus, pa3BuTe. Cykieccus

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMAa XBOMHOTO WU
LIIUPOKOJIMCTBEHHOIO JIeca.

AHTpPOIOTEHHBIE 3KOCHUCTEMBL. ATpO3KOCHCTEMBI. YpO60IKOCUCTEMBL.
buonoruueckoe 1 X03HCTBEHHOE 3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (¢akrop ycroiumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB M CTPYKTypa
oumocdeprl. Kupoe BemecTBo u ero ¢GyHKuuu. OcoOEHHOCTH OHOChEphl Kak
rJ100ampHOM 3KOCHCTEMBI. J[MHAMUYECKOE paBHOBECHME M oOOpaTHas CBsI3b B
o6uochepe. KpyroBoporsl BemecTB U OHOr€OXMMHYECKHE LUKIBI 3JIEMEHTOB

(yrnmepona, azora). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuectBO B Omochepe 3emian. AHTPONOTreHHblEe M3MEHEHHs B Ouocdepe.
I'moGanbpHbIE HKOIOrHYECKHE TIPOOIEMBI.
OcHOBa palMOHAIBHOIO  YNpPaBJIEHUS INPUPOAHBIMU pecypcaMM U HX

ucrnoibp3oBanue. JloctikeHuss OMONIOruK U OXpaHa MPUPOIbI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

* buonorus. 10 knacc. [laceunux B.B., Kamenckuit A.A., Py6uos A.M. u ap.;
[Ton penaxuueii [laceunuka B.B. Axuronepnoe o6miectBo «M3narenbcTBo
«IIpocBemenue»

* buonorus. 11 knacc. [aceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Ton penakuueii [laceunuka B.B. Axkunonepnoe o6mectBo «M3narenbcTBo

«IIpocseumienue»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






