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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke MporpaMmbl MO OUOJIOTHU TEOPETHUUYECKYIO OCHOBY IS
OTpeJeNIeHHs] MOAX0A0B K (OPMHUPOBAHUIO COJAEpkKaHUS Y4eOHOro mpeaMera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, coAepKaHus, pe3yJbTaToB OOyYeHUS U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, TTOJIOXKEHUS 00 OOLIUX HEJISIX
U MPUHIIUATIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPETHETO
obmero oOpa3oBanusi B Poccuiickoii ®denepanuu, a Takxke TIOJIOKEHUS O
cnermupuke Owosjoruu, € B3HAYCHWW B TIO3HAHWM JKUBOW TIPUPOABI H
oOecreyeHuu CyecTBOBaHUA yenoBeueckoro oouiectra. CorjiacHO Ha3BaHHBIM
TIOJIOXKCHHSIM, OTIPEJICJICHBI OCHOBHBIC (PYHKIIUU IPOTPAMMBI 110 OUOJIOTHH U €€
CTPYKTYpa.

[Iporpamma mo Ouosiornu Aa€T TpPEACTaBICHHE O IeNdaX, 00 oOuen
CTpaTeruu OOYYCHHS, BOCIUTAHUS M Pa3BUTUSA OOYYAIOIIUXCSA CPEICTBAMU
yueOHoro mnpenmera «buornorus», ompenenser o0s3aTelbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypY, paclpeiesieHne Mo pas3ieaM U TeMaMm,
PEKOMEHIyEeMYIO TTOCIIEIOBATEIbHOCTh H3YUEeHUsI yUeOHOT0 MaTepHalia ¢ y4éTom
MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUaromuxcsl.

B mporpamme 10 OwWoiorMM Tak)Ke YUYWUTHIBAIOTCA TpeOOBaHHUS K
TUTAHUPYEMBIM JTMYHOCTHBIM, METANPEeJIMETHBIM M MPEIMETHBIM pe3yJbTaTaM
oOydeHuss B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEATeIIbHOCTH/YUEOHBIX JMEeUCTBUN OOYyYaromUXCsS IO OCBOCHHUIO COJIECPKAHUS
OMOJIOTMYECKOTO 00pa30BaHUS.

B nporpamme o 6nonorun (10—11 xmaccel, 60a30BbIi YPOBEHB) peaii30BaH
MPUHIUI TPEEMCTBEHHOCTH B WM3Y4Y€HWUW OHMOJIOTHUH, Oyiaromaps 4emy B HeEl
MPOCMATPUBAETCA HAMPABICHHOCTh HA pa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMHUpOBAaHUEM  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpUEHTAIM{ JIMYHOCTH, OKOJOTUYECKOTO MBINIJICHUS, TPEACTaBICHUN O
310pPOBOM 00pa3e ®KU3HU U OEPEKHBIM OTHOIIEHUEM K OKPYKAIOIIEH MPUPOAHOM
cpene. IloaToMy Hapsy ¢ M3ydeHHEM OOIEOHOTOTHYECKUX TEOPUM, a TaKkKe
3HAHUA O CTPOCHUM JKMBBIX CHUCTEM pPa3HOTO paHTa M CYIIHOCTA OCHOBHBIX
MPOTEKAIONINX B HUX MIPOIIECCOB B MIPOTrpamMmMe 10 OMOJIOTHH YACICHO BHUMAaHUE
WCITOJIb30BAHUIO TIOJYYEHHBIX 3HAHWW B TOBCEIHEBHOW >KM3HU ISl PEIICHHUS
MPUKJIATHBIX 33124, B TOM YKCJIE: MPO(IIaKTHKH HACIICICTBEHHBIX 3a00JICBaHHIA
9elioBeKa,  MEIUKO-TCHETHYECKOTO0  KOHCYJBTHPOBAaHUS,  OOOCHOBAHMS
HKOJIOTMYECKH LEIECO00pa3HOro MOBEICHUS B OKpYXKaIOLEH TpUPOAHON cpeae,



AHAIM3a BJIUSHUS XO3AMCTBEHHOM JEATEIBHOCTH 4YEJIOBEKA HA COCTOSIHUE
MPUPOJIHBIX U UCKYCCTBEHHBIX YKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHON
HalpaBJICHHOCTH  y4eOHoro  mpeametra  «buomorus»  MpOAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS! YCIIOBUM NIJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/1a4 MIKOJILHOTO OMOJOTHMYECKOTO O0pa3oBaHMs, KOTOpas Mpejroaraet
dbopmupoBaHue y 00y4daronIMXcsi CIOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpa.

buonorus Ha ypoBHE cpenHero o6iiero oOpa3oBaHUs 3aHUMAET Ba)KHOE
Mecto. OHa obecnieunBaeT (GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MUpPA, pACIIMPSET U 0000IIaeT 3HAHUS O )KUBOU Mpupoje, eé
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3allMM U SBOJIOLMH, CO3MAET
yCJIOBHS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TPUPOJBI, (POpMHPOBAHHS
(YHKIIMOHAJIBHOM TPaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro oobpasa
KU3HHU, DKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIICHUS K JKHBOU
PUPO/IE U YETOBEKY.

Bonbiioe 3HaueHre OMOJIOTHST IMEET Tak)Ke sl pelIeHUsI BOCTIUTATEIIbHBIX
U Ppa3BUBAIOIIMX 3aJlad CpeIHEro oOmero o0pa3oBaHUs, COLMAIU3ANH
oOydaromuxcsa.  M3ydenume  Ouonoruu  oOecrieyuBaeT  YCJIOBHS IS
(dbopMHUpOBaHUS UHTEIJUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U MHPOPMAIIMOHHBIX
HABBIKOB, 3CTETUYECKOMN KYJIbTYphI, CIIOCOOCTBYET UHTETPAIIMN OUOIOTUYECKUX
3HAHWA C TIPEACTABJICHUSIMHU M3 APYTUX Y4YEOHBIX TMPEIMETOB, B YACTHOCTH,
¢usuku, xumuu U reorpaduu. Ha3BaHHbIE MOJOXKEHUS O TpeIHA3HAYCHUU
yueOHOro mnpenMera «bUONOTHS» COCTAaBUIM OCHOBY IS OMNpeneNeHUs
MOJIXOJIOB K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0 COJIEPKAHUS, MPEACTABICHHOTO B
porpaMMe 1o OHOJIOTHH.

OTt60p comepkanus yueOHOro npeameta «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C TMO3UIMHA KYJIbTYPOCOOOpPA3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOpPBIM OOydYaromniuecs: JOJKHBI OCBOUTH 3HAHWSI M YMEHHUS, 3HAUMMBIC IJIS
dbopMupoBaHusi 0OOIIEH KyIbTYphl, OIMPEICISIONINE aJeKBATHOE IOBEICHUE
YeJ0BeKa B OKPY KaIoIIel MPUPOTHON Cpesie, BOCTPEOOBaHHBIE B TTOBCETHEBHOM
KU3HU U MPAKTHUECKOU nestenpbHocTH. Oco00e MeCcTo B ATOW CHCTEME 3HAHUM
3aHUMAIOT  3JEMEHTBl  COJAEpP)KaHMs, KOTOpPbIE CIYXXaT OCHOBOM  JJid
dbopMupOBaHUS IPEIACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYIHON KapTHHE
MHpaA U [EHHOCTHBIX OPUEHTALHUSIX JUYHOCTH, CHOCOOCTBYIOMIMX I'yMaHU3allUU
OMOJIOrMYEeCKOr0 00pa3oBaHMUsl.

CtpykTypupoBaHue cojJepKaHusi y4eOHOro marepualia B ImporpaMmme 1Mo
OMOJIOTMM OCYIIECTBIEHO C YYE€TOM MPUOPUTETHOrO 3HAYEHHUSI 3HAHUU 00
OTJIMYUTETbHBIX OCOOCHHOCTSIX KMBOM MPUPOABL, O €€ YPOBHEBOU OpraHU3aluu



U DJBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType Yy4eOHOro mnpeaMera
«buonorus» BBIAECIEHBI CIEAYIOIIME COAEpKaTEIbHbIe TUHUN: «buonorusa kak
Hayka. MeToibl HayyHOTO TOo3HaHUs», «KieTka kak Ouosiorudeckas cuctemMa,
«Opranusm Kak Ouosornyeckas cucremay, «CucreMa U MHOroo0Opasue
OPraHUYeCKOr0 MHUpa», «IBOJIOIUS KUBOU MPHUPOIBI», «IKOCUCTEMBbl U
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Henb mzyuenust yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIQJICHUE OOYy4YaIONIUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHu3allMyi >KUBBIX CHCTEM pa3HOTO paHra W NpHOOpETEeHHWE YMEHUM
UCIIOJIB30BaTh 3TH 3HAHUS JJIS TPAMOTHBIX JEUCTBUN B OTHOIIEHWU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yaeonoro npeameta «buonorus» Ha 6a3oBoM
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIMUMHUCA CUCTEMbI 3HAHMK O OMOJIOTHYECKHX TEOPHSX,
YUYCHUSX, 3aKOHaX, 3aKOHOMEPHOCTAX, THUINOTE3aX, IpaBWiIaX, CIyXKallux
OCHOBOM 151 (POPMHUPOBAHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MUpa, O METOJaX Hay4yHOro TIO3HAaHMs, CTPOEHHWH, MHOrOO0pa3uu u
OCOOEHHOCTSIX >KMBBIX CHUCTEM pPa3HOTO YpPOBHS OpraHU3alliH, BbIIAIOIIMXCS
OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAaHUSAX B OMOJIOTHH;

dbopMupoBaHue y 00yJarouuxcsi MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPUYECKHX CIOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O IMyTSAX Pa3BUTHS B
OMOJOTUY HAYYHBIX B3IJISIIOB, MIEH U MOAXOJOB K M3YYEHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTAaHOBJIEHHE Yy oOydJaromuxcs oOOmer KyabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHUU OOBSCHATH H  OIICHUBATh  SBIICHUS
OKPYKaIOUIEro MHpa >KMBOM MPUPOJBI HA OCHOBAaHWU 3HAHWI U OMbITA,
MOJIYYCHHBIX MPU U3yYECHUU OMOJIOTUH;

dbopMupoBanue y oOydYaromuxcsi YMEHUUM WJUTIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B MPAKTHUYECKOU JCATEIHHOCTH UYETOBEKa, PAa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTUI U arpoOUOTEXHOJIOTUH;

BOCIIUTAHHE YOEKAEHHOCTU B BOZMOKHOCTU MO3HAHUS YEJIIOBEKOM >KUBOI
MPUPOALI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOJIACHUS
ATUYECKUX HOPM IPU MPOBEACHUN OMOJIOTUYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE ILIEHHOCTH OHOJIOTMYECKUX 3HAHUM ISl TOBBIIICHUS YpPOBHS
AKOJIOTUYECKOU KyIbTYpbl, 1U1sl (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUNW M YMEHUN B MOBCEIHEBHOMN KU3HU
JUISL OLIEHKH TTOCJEACTBUI CBOEH NEATENBHOCTH IO OTHOIIEHHIO K OKPYIKAOIIEH



cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHME U  COONIIOJEHUE Mep
npoUIaKTUKU 3a00JIeBaHUH.
B cucteme cpeanero ooiero oopazoBanus yueOHbIN npeameT «buonorus»,
M3y4yaeMblil Ha 6a30BOM YPOBHE, SBJIAETCA 00s13aTEIbHBIM YU€OHBIM MPEIMETOM.
Jns  wzydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0 OOIIero
oOpazoBanus otBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Hegeno), B 11
kimacce — 34 gaca (1 gac B Hezeli0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHbIMM HayKamu, ¢uiaocopuen, 3TUKOW, ICTETUKOH U
npaBoM. Ponb Ouosioruun B (OpMHUPOBAHWU COBPEMEHHOW HAYYHOM KapTUHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUS JKUBOW TPUPOJLI (HAOMIOJEHUE, DSKCIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mennens, H. K. Konbnos, Ix. Yorcon u O.
Kpuk.

Tabmuipl u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

[Ipaktuueckas padora Ne 1. «Mcmosnb3oBaHue pa3IUYHBIX METOJOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYCHHS] OWOJIOTHH.
OTnnune )XKUBBIX CUCTEM OT HEOPTraHUUYECKON IPUPOIBI.

CpoiicTBa OmocucteM W HUX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJAPHBIH, KICTOUHBIA, TKaHEBBIA, OPraHU3MEHHBIMH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKUM ),
ouocdepHsIil.

JdemoncTpanum:

Tabmutel u cxembl: « OCHOBHBIE TPU3HAKH KU3HIY, «Y POBHH OpraHU3alUN
YKABOU IIPUPOIBI.

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. XuMH4YeCKHH COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BelIeCTB B KieTke. llomnmep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHune 6e1K0B. AMUHOKHUCIIOTHI — MOHOMEPHI OENIKOB.
Hesamennmble W 3aMEHUMBIE aMHHOKHCIIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYIIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsA CTPYKTypa). XHMMHUYECKHE cCBoWcTBa OenkoB. buonornueckue
(yHKIUU OENKOB.

®epmeHThl — Ouonornueckue Katanu3atopel. CrTpoeHue ¢depMeHTa:
aKTUBHBIA ULEHTp, cyOcTpatHas crneuuduunocts. KodepmenTtsl. ButamuHsi.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIIOKo3a, pubo3a u  Je30Kcupud03a),
aucaxapuabl (caxaposa, JIakTo3a) W ToJMcaxapuibl (Kpaxmaji, TJIUKOTeH,
HesuTo03a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlunuapl: TpUrnUuepuasl, (GocPoaunuabl, cTepouasl. [ uapodunbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuun aunuaoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

Hyxkneunossie xucnorsl: JIHK wu PHK. Hykneoruaer — MoHOMeEpSI
HyKJIenHOBbIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u pynkiuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hutonorns — Hayka o kierke. KietouHas Teopuss — IpuMep
B3aMMOJICHCTBUS HIed U (DAKTOB B HAYYHOM TMO3HAHUU. METOIbl H3y4YeHUs
KJIETKH.

Knerka kak menoctHas >kuBasi cucreMa. OOmMe TNPU3HAKK KIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: JyKapuoTHYecKass W MpokapuoTtuyeckas. OcoOEHHOCTH
CTpoeHUs IpoKkapuoTHueckoi kietku. Kinerounas crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIICTKH.

[ToBEpXHOCTHBIE CTPYKTYPHI KIIETOK — KJIIETOUHAs CTEHKA, TTIMKOKAJIMKC, UX
¢ynkiuu. [Inazmarnyeckas memOpana, e€ cBoiicTBa u pyHkuuu. [{utormiasma u
e€ opranouasl. OmHOMeMOpaHHbIe opranou sl kietku: DIIC, anmapat ["onbmxw,
nu30coMbl. [loayaBTOHOMHBIE OpraHOMABI KJIETKU: MHUTOXOHJPHUH, IJIACTHJIBI.
[Ipoucxoxaenne MUTOXOHAPUNA W Tactui. Buael mmactun. HememOpanHubIe
OpPraHOWJbl KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LIEHTPUOJU, PECHUYKH,
KTryTUKH. QyHKINN OpraHOMIO0B KJIETKH. BKiroueHns.

SAnpo — perynsaTopHslil HeHTp KieTku. CTpoeHue sapa: sjaepHas 000JI04Ka,
KapuoIuia3mMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIsann, M. lnelinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOWU
npupojie», «PacnpeeneHue XUuMUYECKUX 2JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuipl u cxemsl: «llepuoauyeckast TabaUIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOAbIY, «buocuHTes Oenka», «CTpOeHHE MOJEKYIbI
oenkay», «Ctpoenue pepmenta», «Hyknennosbie kucnoTel. JJHK», «Ctpoenue
Monekyinsl AT®», «CrTpoeHue >yKapuOTHUECKOM KiIeTku», «CrpoeHue
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKW», «CTpoeHue
MPOKAPUOTHYECKON  KIeTKu», «CTpoeHHe sapa KICTKH», «YTJIEBOIbI»,
«JInmaaery.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOIIOJICHUM, W3MEPEHUMN, IKCIEPUMEHTOB, MHUKpOMIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHblie M MPpaKTH4YeCKUe padoThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW aAKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHass pabora No 2. «M3ydyeHue cTpoeHUS KIETOK pPacTCHUH,
KUBOTHBIX U OAKTEPHI 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OMHUCAHUE.

Tema 4. ’KusHeaeATeJJbHOCTb KJIETKH.

OO6MeH BemecTB, WM MeTab0IN3M. ACCUMUIATINSA (TUTACTUYECKU OOMEH)
U JUCCUMWISIMS (PHEPreTHUYeCKuii 0OMEH) — JIB€ CTOPOHBI €MHOIO TMpoIlecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB M IHEPTrUU B MOHWMAaHUU
MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTPOQHBIH ©  TeTepoTpodHbIi. Poib
¢bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.

®orocunte3. CBetoBass W TeMmHOBas ¢a3bl ¢GoTocuHTe3a. Peakiuu
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emusie. BrausHue ycioBuil cpenbl Ha (DOTOCHHTE3 UM CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUTA )KU3HHU Ha 3eMIie.

DHepreTuueckuii 0OMeH B kieTke. PacuienyieHue BemecTB, BbIIEICHUE U
AKKyMYJIUDOBAHHE OJHEPrHUM B KJIETKE. OJTalbl JIHEPreTHUYECKOro OOMEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WM KJIETOYHOE
JbIXaHUE. OkucnurtenbHOe dbochopunupoBanue. D¢ dHeKTUBHOCTD
JHEPreTUYEeCKOro OOMeEHa.

Peaknmu matpuuHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renetndeckoil mHpopmanuu B kieTke. ['eHeTHYecKuil KOJ U €ero



cBoiicTBa. Tpanckpunuus — matpuusblii cuate3 PHK. Tpancnsauus — 6uocunres
Oenka. Ortanbl TpaHciasuuu. KomupoBanwe amuHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTopus oTkpsiTHs BUpycoB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, XKUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMBbIC
Bupycamu. Bupyc ummynozaepunura yenoseka (BUY) — Bo36ynurens CIINda.
OO6paTtHast  TpaHCKpumuus, peBepraza u  uHTerpasa. [IpodunakTuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxeMbl: « Tunel nutanusy, «Metabomu3zmy», «MUTOXOHIPUSY,
«HepreTHYecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKIHMOHUpOBaHUE reHay, «CuHTEe3 Oenkay, «I eHeTnueckuit
koa», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIH LUK BUpYcCa
CIIN/da, 6akrepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: Moaenu-anmiukanuu «Y aoenne JJHK u tpanckpunimsy»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPraHU3MOB.

Krerounsrii 1uki, WM >KM3HEHHBIM UK KieTku. UHTepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JIUTIonaHBIE M TaIJIOWAHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHIBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, mpoucxoasiiye Ha
Pa3HbIX CTAAUAX MUTO3a. BUOJOTMYECKUN CMBICI MUATO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@opMbI  pa3MHOXXEHUS OpPraHU3MOB: O€cCIoyioe © TMOoJIoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI:  JCJICHHE HaJABOE, TIMOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, CropooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HAYEHUE JIJIS1 CEJICKLINH.

[TonoBoe pa3MHOXkKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meiio3. Cranuu meiosa. IIpoueccsl, mpoucxoadiine Ha CTaausxX Meiosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormdeckuii CMbICT H
3Ha4YECHUE MEH03a.

I'amerorenes — mporecc 00pa3oBaHUs TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie *kemne3bl: CEMEHHUKHU U AMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX



KJIIETOK — raMeTr (CIepMaTo30u[, SIMIEKIIeTKa) — CIEePMATOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpOCHMs SHUIEKIETOK W crepmaTo30uaoB. Omio0TBOpPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpyisinus, opraHorenes3. [loctamOpuonanbHoe pa3Butue. Turbl
MOCTAMOPUOHAILHOTO PAa3BUTHUS: MpsIMOe, HempsiMoe (JTMYMHOYHOE). BnusiHue
Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pasButue pactennii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumpl 1 cxembl: «DOpMBI Pa3MHOXKEHHSI OPTraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacCTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacreHuity, «Jlenenue kineTku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knerounbslii ukiny, «Permukanusa JJHK», «Mutos»,
«Meito3», «IIpssmoe u HenpsiMoe pa3BUTHEY, «I'aMeToreHe3 y MIEeKONMUTAIOIMINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatbl  «CriepMaTo30uabl
MJIEKOIUTAOIIETO», «SIHLIEKIeTKa MIIEKOMUTAIoIEro», «KaprnokuHes B KJeTKkax
KOpEIIKa JIyKa», MarHuTHasi MOJEJb-alnIuInKanus «JlejeHue KieTku», MOoJEeIb
JIHK, monenb meTada3zHoil XpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

JlabopatopHas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHas pa6ota Ne 4. «M3yueHume CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U H3MEHYNBOCTh OPraHNU3MOB.

[Ipenmer m 3amaunm reHetuku. Vcropuss pasButuss reHetuku. Poib
LIUATOJIOTUA U 3MOPHUOJIOTUU B CTAHOBJIEHHM T'€HETUKH. BKiaa poccuilcKuxX u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKH. METONbl  TeHETUKH
(TMOPUIONOTUYECKNN,  IUTOTCHETHYECKUH,  MOJICKYJISIPHO-TEHETHICCKUN).
OcHOBHbIE T€HETHUECKHE OHATHUS. ['eHeThnuecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPEUIMBaHUM.

3aKOHOMEpPHOCTH  HACIIE[IOBaHMSI  TMPU3HAKOB, ycTaHOBJIEHHbie [
Mennenem. MoHOruOpUIHOE CKpellluBaHuE. 3aKOH €IUHO00pa3usi TuOpHUI0B
nepBoro mnokojeHus. IlpaBuiio JTOMHHMpPOBAaHUS. 3aKOH  pacCIlEIUICHHUS
npu3HakoB. ['unore3a unctotel rameT. [lojIHOE U HEMOTHOE JOMUHUPOBAHUE.



JurnbpunHoe CcKpelmuBaHuWEe. 3aKOH HE3aBUCHMMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI ~ JTUTHOPUAHOTO  CKpEIIMBAHMUS.
AHanusupyroniee CKpEILIMBAaHUE. Hcnonb3oBanue AHAJI3UPYIOLLIETO
CKpeIIMBaHUS ISl OMPEIeSICHUs] TEHOTUIIA 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUCIUICHHOMY HAcCJIeJOBaHHI0O TeHOB. HapylieHnue crenjeHuss Te€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH. [ eHeTuUeCKHne KapThl.

I'enetnka nosia. XpoMOCOMHOE ONpPEAEIEHUE T0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHble MW TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

HM3MEeHYHUBOCTS. Bupr W3MEHYUBOCTH: HEHACJIEICTBCHHAs u
HaclieCcTBeHHas. Ponb  cpelbl B HEHACHEACTBEHHOW  HM3MEHYHMBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg H
BapualMoHHasi kpuBagd. Hopma peaknuu npusHaka. KojauyecTBEeHHbIE W
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
U3MEHYUBOCTH.

HacnencrBenHas, v reHOTHIIMYECKas, H3MEHUYMBOCTh. KoMOMHATHBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kitaccudukanus MyTamui:
Te€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPpUYUHBI MyTalluii. MyTareHHbIe
¢dakTOphl. 3aKOH TOMOJIOTUYECKHX PSAJIOB B HACJIEICTBEHHON M3MeHYMBOCTH H.
. BaBunoga.

BnesnepHas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKA: reHeaJorndecKum, OJIM3HEIIOBBIH, LIMTOT€HETUYCCKUM,
OMOXMMUYECKUH, MOJICKYyIsipHO-TeHeTHYeckuil. COBPEMEHHOE OIpeeICHHIE
FEHOTHIIA: NMOJIHOTEHOMHOE CEKBECHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCJIIE C
nomomipto II[P-ananu3a. HacnencTtBeHHble 3a00jieBaHHS 4YeIOBEKAa: I'€HHBIC
Oose3Hu, 00JIC3HN ¢ HACIICICTBEHHOM MPEeapacioioKeHHOCThIO, XPOMOCOMHEBIE
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanud. CTBOJIOBBIE KJICTKH.
[TpuHIHITBET 310pOBOT0 00pa3a KU3HU, TUArHOCTUKH, MPOMIIAKTUKN U JICUCHHUS
reHeTh4eckux OoJie3He. MeIuKo-TeHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKW B TPEAOTBPAIICHUM H JICUCHUH TEHETUYECKUX
3a00J1eBaHMI YCTIOBEKA.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopras, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.



Tabmumpt u  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €r0
LIUTOTCHETUYECKAas: OCHOBa», «3aKOH PACHICIJICHHS M €ro LUTOr€HETHYECKas
OCHOBa», «3aKOH 4YHCTOTBI TramMer», «JurubpuaHoe  CKpEenIuBaHHEY,
«lluTomoruyeckne OCHOBBI  JAUTHOPUIHOTO  CKpeHIuBaHus», «Meios,
«B3auMoIeNCTBUE aJUICIIBHBIX TI'€HOB», «l'€HEeTUYeCKHe KapThl pacTEHUH,
KUBOTHBIX M YeJIOBEKay», «l'eHeTnka mosa», «3aKOHOMEPHOCTH HACJIEIOBAHMS,
CLUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukalmonHas U3MEeHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «['eHeTuxa rpyri KpoBu», «MyTalluOHHAs ©3MEHUUBOCTH.

O6opynoBaHue: MoAeIH-anIUIMKA «MOHOTUOPUIHOE CKpPEIIUBAHUE,
«Henonnoe pomuuupoBaHue», «JurubpumgHoe ckpemniuBanue», «llepexpéct
XpOMOCOM», MUKPOCKON M MUKporpenapar «Jlpozodwmray (Hopma, MyTanuu
(bOopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I'opox MmoceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGoparopnas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPHUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopHass pabora Ne 6. «M3yuenue wmMoaMpUKAITMOHHON
U3MEHUYHUBOCTH, IOCTPOCHUE BAPUALMOHHOIO PSAJla U BApUALIMOHHON KPUBOM.

JlaGoparopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(Hiibl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Ipaktuueckas pabora Ne 2. «CocrtaBieHue M aHalU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Ceniekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOXKICHUE CENEKIIUU U TOMECTUKALIMS.
Yyenne H. WM. BaBuioBa o IeHTpax NPOUCXOXKACHHS W MHOT000pa3us
KyJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOABI CENEKIUUA. MacCOBBIM U MHIUBHIYaTbHbBINA OTOOPHI
B CEJICKIIUHM PACTEeHUH U XKUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoacTBEHHOE
ckpemmBanue — wHOpuAWHT. Uwncras nuaus. CKpeniuBaHUE YHCTHIX JIMHHMA.
I'eTeposuc, nnm rubpuanas cuna. HepoacTBeHHOE CKpelMBaHie — ayTOPUIUHT.
Otnanénnas ruOpuamuzauus U €€ ycnexu. VCKyCCTBEHHBIA MyTareHes u
MOJyYEHUE TMOJHUIUVIONAOB. [[OCTHKEHUS CENeKUMU PACTEHUM, >XUBOTHBIX M
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | '€HHAs MHXKEHEpUs. DTambl
co3nanust pekomOuHantHOM JIHK u TpaHcrennnix opranu3moB. Kierounas
nHxeHepusa. Kietounble  KynbTypbl. MEHKPOKIOHAJbHOE  Pa3MHOXKEHHUE
pacrenuid. KioHMpOBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO35MCTBEHHBIX



OpraHU3MOB. OJKOJOrM4yeckue u 3tuyeckue npodiemel. MO — reHetudecku
MOJU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

Iloptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmumpl U cxembl: kapta «lleHTpbl MPOUCXOXKACHUS W MHOr00O0pasus
KyJbTYpHbIX pacteHui», «llopoapl goMamHMX KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHui», «OTnanéHnas ruopuanzamnus», «Padorsl akagemrka M.
®. Hsanosay, «llomummonmusa», «OO0BEKTH OMOTEeXHOJOrUM», «KieTouHble
KyJbTYpPbI U KJIOHUpOBaHue», «KOHCTpyHpoBaHUE U MEPEHOC F'€HOB, XPOMOCOMY.

O6GopynoBaHue: MYJSDKA IJIOJIOB M KOPHEIUIOAOB JUKUX GOpM U
KYJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX035MCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypcusi « OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIMU PACTCHUW U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIHIO, IIeMEeHHYI0  depmy,
COPTOUCIIBITATEIHBIA  yY4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpPaTOPHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoTIOIIMOHHAA OMOJIOT M.

[IpeanochUIKu BO3HUKHOBEHHS SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B OMoNoruu. BiusiHue SBONMIONMOHHON TEOpUU Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa 3BoONIOLMU. [laneoHTONOrMUECKUE: MOCIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxomctBo u paznuume (GayH u (Girop MaTepuKkoB u
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMsI SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMU3MOB HACIIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MYTEeH y BCEX
OpraHU3MOB.

OpomonmonHas teopusi Y. JlapBuHa. I[IpeAnochliKM BO3HUKHOBEHUS
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE IPHU OTPAHUYEHHOCTH PECYPCOB, HEOTPEACIEHHAS U3BMEHUUBOCTD,
O0opnrOa 3a CylecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3BoJitoiuu (CTD) u e€ 0OCHOBHBIE MOJIOXKEHUS.



MuxkposBostonus. [lomynsius kak eAMHUIA BUAA U 3BOJIOLUU.

JBrxymue cuibl ((hakTophl) 3BOJTIOLUH BUAOB B IpUpoae. MyTalmOHHBIN
polecc ¥ KOMOMHATUBHAS MU3MEHYMBOCTh. [lonmynsiMOHHbBIE BOJHBI U Apend
reHoB. M3oasuus u Murparus.

EctecTBeHHBIil 0TOOp — Hampapisiomui ¢Gaktop 3BoIOUUUA. DOpMBI
€CTEeCTBEHHOT0 0TOOpAa.

[IprcnocoONIeHHOCTh OPraHU3MOB Kak pe3ynbTaT 3Bojouuu. [Ipumeps
OpUCTIOCOOJIEHUI Y OPraHu3MOB. ApoMOP(O3bl U UN0AAANTALIHH.

Bun wu BumooOpaszoBanue. Kpurepuu Buma. OcHOBHbIE (OPMBI
BU000pa30oBaHus: reorpauueckoe, IKOJIOTUIECKOE.

MakpooaBomonus. Dopmbl  sBOMIONIMU:  pusleTHYECKas, JUBEPreHTHAad,
KOHBEpTeHTHasl, nmapasiensHas. HeoOpaTuMoCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HECIEeLMATN3UPOBAHHBIX MIPEIKOB.
[Iporpeccupyromas cnequanu3amnus. AanTuBHas paguanus.
JdeMoHcTpanum:

[Toptpetsi: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. CeBep1ios.

Tabmuupr u cxembl: «Pa3BUTHE OpraHMYECKOTO MHUpa Ha 3emiiey,
«3apOoJIbIIIN MO3BOHOYHBIX KUBOTHBIXY», «ApXeonTepukcy, «Dopmbl 00pHOBI 3a
cyliecTBoBanue», «EctectBeHHbIl 0T00p», « MHOTrO0OOpa3re COPTOB pacTeHUI»,
«MHoroobpasue  mopoJ  KUBOTHBIX», «llomymsamuny, «MyTarmoHHas
U3MEHUYUBOCTBHY», «Apomopdo3bl», «Uaunoagantamumny, «O01mas nereHepamus»,
«/IBmxymue cunbl sBostonuny, «Kapra-cxema mapmipyra nyremectBus Y.
HapsuHay, «boprba 3a cymecTBoBaHue», «IIpuCIOCOOIEHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C PA3IMYHBIMU TUTIAMU OKPAaCKH,
Ha0Op TUTOJIOB M CeMsH, KoJuleKius «lIpumepsl 3aluTHRIX MTPUCTIOCOOICHU Y
AKUBOTHBIX», MOJIeNIb «OCHOBHBIEC HAIIPABICHUS SBOJIOLMNY», 00bEMHAS MOEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra Mmupa, Koutekius «DopMbl COXPaHHOCTH
HMCKONIA€MBbIX JKMBOTHBIX M pPacTeHH», Moaenp ammumkanusa «llepekpéct
XpOMOCOM», BIIaxHble Tnpemnaparsl «Pa3Butme Hacekomoro», «Pa3Butne
JSATYIIKA», MUKpoTpemnapart «J{po3odumna» (Hopma, MmyTaruu (OpMbI KPEUTHEB U
OKpacKH Tena).

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

JlabGoparopnast pabora Ne 1. «CpaBHEeHUE BHIOB MO MOPQPOIOrHIECKOMY
KPUTEPUION.



Jlaboparopnas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE )KM3HHM HA 3emuie.

JloHay4YHBIE NPEICTABICHUSA O 3apOKICHUM XU3HU. HayuHbple runoTesbl
BO3HUKHOBEHHUSl KM3HM Ha 3emiie: abHOoreHe3 W MaHCHEepMUs. XUMUYECKas
HBOMIIOIUSI. AOMOTEHHBI CHUHTE3 OPraHUYECKHX BEIECTB U3 HEOPTraHUYECKHUX.
OKCIIEpUMEHTAIBHOE TMOJATBEPKICHUE XUMUYECKOW dBosfouuu. HauvanbHble
sTanbl Ouonornueckoi sBomtouuu. ['mnoreza PHK-mupa. dopmupoBanue
MeMOpaHHBIX CTPYKTYpP U BO3HHKHOBEHHME MPOTOKIJIECTKHU. [lepBhie KIETKU U UX
sBOMIOLMS. POPMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPTraHU3MOB.

PasButre xu3HM Ha 3emiie o spam u nepuonam. Karapxei. Apxeiickas u
nporepo3orickass dpbl. [laneo3oiickas 2pa u e€ mepuoOAbl: KEMOPHUICKUIA,
OPZIOBUKCKHH, CUITYPUNCKUHN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUM.

Me3o3o0Kckas 3pa v €€ NepUobl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

KaiitHo3olickass 3pa W €€ Tepuoabl: MaJCOreHOBBIA, HEOTCHOBBIN,
AHTPOINOT€HOBBIM.

XapaKTepHUCTUKA KIUMaTa U reoJornueckux npoueccoB. OCHOBHBIE ATaIIbI
ABOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUH U
XKUBOTHBIX. [losIBIE€HME, pacBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpaKeHHe 3BONOLMH. OCHOBHBIE
CUCTEMATHYECKHE TPYIbl OPraHU3MOB.

DBOJIOIMS YeJIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTre npeacraBieHuil
0 MPOUCXOXKIEHUU 4YesloBeKa. MeToabl u3yueHus: aHtpornoreHe3a. CxoacTsa u
pa3inuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHUE YETIOBEKa.

JBwxkymue  cwibl  (pakTopel)  aHTpomoreHesa.  HacneacTBeHHas
U3MEHYMBOCTh U €CTEeCTBEHHBbIH 0TOOp. OOIIecTBeHHbI 00pa3 KHU3HH,
M3TOTOBJIEHUE OPYAUMN TPYAA, MBILIJIEHUE, PEYb.

OcCHOBHbIE CTaJIUM M BETBH 3BOJIIOIUU YEIOBEKAa: aBCTPAJIONMUTEKH,
Uenosek yMmenbld, YenoBek NpAMOXOIAIIUM, YenoBeK HeaHIECpPTaIbCKUM,
UYenosek pasymHbid. Haxonku mckonmaeMbiX OCTaTKOB, BPEMs CYLIECTBOBAHHS,
001acTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUsl.

Yenoseyeckne packl. OcCHOBHbIE OONBIIME pachl: €BPOTICOUTHAS
(eBpasmiickasi), HErpo-aBCTpajJOuJiHasl (PKBaTOpUalbHAasA), MOHIOJIOUIHAS
(a3uarcko-amepukanckas). UYepTbl NPUCHOCOOIEHHOCTH  MpeAcTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBHUSAM CYIIECTBOBAaHMs. EIMHCTBO YEIOBEUECKUX paC.
Kputuka pacusma.

JdemoncTpanum:



[Toptpetsr: ®@. Pequ, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupl 1 cxeMbl: «Bo3aukHoBeHne CoaHEYHOM CHUCTEMEBI», «Pa3BuTie
opraHuueckoro wmmupa», «PactutenbHas kietka», <« KuBoTHas KJeTKay,
«IIpokapuotnueckas kieTka», «CoOBpeMEeHHasi CUCTeMa OPraHUYECKOr0 MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKa U UYeJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJCEOHTOJOTUUYECKUX HAXOJOK IIPEIKOB
COBPEMEHHOT0 uesoBekay, «JpeBHelmue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE 0N, «YeroBeyeckue pach».

O6GopynoBanue: wmymsoku — «IIpoucxokaeHue  denoBeka»  (OrOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEeaHIepTaablla, KPOMAHBOHIIA), CJICTKUA WIIH
nU300pakeHUsT KaMEHHBIX OPYAUH TMEePBOOBITHOTO ueoBeKa (KaMHU-UYOIIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOrHYeckas TaOnuia, KOUICKIUS «Dopmel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[TpakTuyeckas padota Ne 1. «3ydeHnue uckomaemMbIx OCTaTKOB PACTEHUM U
KUBOTHBIX B KOJUIEKLIHIX).

DKCKypcusl «IBOJIOIMUSA OPraHUYECKOr0o MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI MYy3€il).

Tema 3. Oprann3mMbl 4 OKpYy:Kawiuas cpeaa.

DOKoJOrusl Kak Hayka. 3ajaud W pa3liesibl  dKOJIOoTWM. MeTonbl
AKOJIOTUYECKUX MCCIEOBAaHHUI. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJ0BeKa.

Cpenpl o6UTaHMsI OPTaHU3MOB: BOJIHASI, HA3€MHO-BO3AYIITHAS, TTOUYBEHHAS,
BHYTPUOpPraHW3MEHHAs.

Okonornueckue ¢akropel. Knaccudukamus skomoruyeckux (HakToOpOB:
abnotnyeckue, OMOTHYECKHME M AaHTPOMOTEeHHBIC. J[eHcTBHE HSKOIOTUYECKUX
(aKTOpOB Ha OPTraHU3MBI.

Abuotnueckue (bakTophI: CBET, TEMIIepaTypa, BJIAKHOCT.
®dotonepuoausM. I[IpucnocobiieHus OpraHU3MOB K JEHCTBHIO aOMOTUYECKUX
¢dakropoB. bruonornueckue puTMBI.

buotnueckue  ¢aktopbl. Buasl  OMOTHYECKMX  B3aMMOJACHCTBHIA:
KOHKYPEHITUS, XUIITHUIEeCTBO, ciMOMO03 1 ero ¢hopmel. [lapazutusm, koonepanmws,
MyTyaJIu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpaIn3M. 3HauYeHHUE OHMOTHYECKHMX B3aWMOJICHCTBHI ISl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIIECTBAX.



DKOJIOTUYECKHE XAPAKTEPUCTUKH mnonyasauud. OCHOBHBIE MOKa3aTelu
MOMYJSIUMU: YUCIEHHOCTh, IUNIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, HMPHUPOCT,
Murpanus. JuHaMyuka 4uCIeHHOCTH MOMYJISIUU U €€ perysuus.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel n cxembl: kapta «[Ipupoansie 30Hb1 3emuan», «Cpeapl oOUTaHus
opranu3zMoBy», «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTH NOMYJISIUU HHOY30pUU-TY(henbkny, «[lumiessie nenmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacTCHHU I
U3 Pa3HbIX MECT OOUTAHUSI.

JlaGopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeYyCay.

[Ipaktuueckas pabora Ne 2. «Ilomcu€r miIoTHOCTH MOMYJSUUNA Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Coo01miecTBa M 3KOJI0rMYECKHE CHCTEMBI.

Coo01ectBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBas,
npocTpaHCTBeHHasi, Tpoduueckas (mumienasi). Bunsi-nomunantel. Csi3u B
OuoIIEeHO3E.

Okonoruyeckue cucteMbl (d9kocuctembl). llonarne 00 skocucreme u
ouoreornieHoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBHI, peAyleHThl. KpyroBopoT BEIIECTB ¥ MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (muieBbie) YpOBHU OKOCHUCTEMBI. [luiieBble IEMM U CETH.
OcHOBHBIE TIOKa3aTeNd IKOCHUCTEMBI: OMoMacca, MPOAYKIUsA. DKOJOTUYECKUE
NUPAMHUIBI: TPOAYKIMHU, YHUCICHHOCTH, Ouomacchl. CBONCTBA HSKOCHUCTEM:
YCTOWYUBOCTB, CAMOPETYJIsLNs, pa3BuThe. CyKueccusl.

[TpupoaHbIie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOIO
VI [IAPOKOJIMCTBEHHOIO JIECa.

AHTpPONIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X031CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCHCTEM.

buopa3znooOpazue kak (axtop ycroitunBoctu skocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuanackoro o 6uocdepe. ['paHutip, coctaB U CTpyKTypa
ouocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
IJI00aJIbHOM 3KOCHCTEMBbl. J[MHAMUYECKOEe paBHOBECHME M OOpaTHas CBA3b B
ouocdepe.

KpyroBopotel Bemiects8 M OHMOT€OXMMHUYECKHME LUKIbI 3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.



UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEeHHbIE W3MEHEHHS B
o6uocdepe. ['modanbHbIE SKOIOTMYECKUE TPOOTIEMBI.

CocyiiecTBoBaHuE MIPUPOABI u YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTmxeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[loptpersl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuipl u cxembl: «llumessie nenuy, «bHUOIEHO3: COCTAaB U CTPYKTYypay,
«IIpuponubie coobmecTBa», «llenn nmutranus», «IKOJIOrHUYECKAs] MUPAMUIA,
«buocthepa wu  uenmoBek», «IKOCHCTEMa IIMPOKOJUCTBEHHOTO  Jiecay,
«JKocucTteMa XBOWHOro Jjecay, «buoneHo3 BomoéMay, «ATPOLEHO3Y,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHUS Ha MNPUPOAY», «Baxuewiue
WMCTOYHUKU 3arpsi3HCHHUS] BO3JyXa U TPYHTOBBIX Boja», «[louBa — BakHewias
coctapistomas ouochepo», «DakTopel Jerpaganuud mouBy, «llapHUKOBBIN
ahdexr», «DakTopbl PATMOAKTUBHOTO 3arpsizHeHust Oumocdepw», «OOmas
CTpyKTypa Ouocdeps», «PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIN
sKkpaH 6uocdepo», «Kpyrosopor yriaepoaa B 6uochepe», «KpyroBopor azora B
IPUPOIE».

Oo6opynoBanue: MoJienb-anTuIuKanusa « TunuyHeie OMOLEHO3bI», repbapuii
«PactutensHple  cooOmiecTBa», Kojuiekuuu — «buoreHos», «Bpenurenu
BXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapuu U  KOJUICKIIUU
pacTEHUI W >KMUBOTHBIX, IPUHAIJICKAIINE K PA3HBIM SKOJOTHMUECKUM TpYyIIaM
omHoro Buaa, KpacHas kuura Poccuiickoit ®denepamnuu, H300paKeHUS
OXpaHSAEMbIX BUJIOB PACTECHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIIIUMHUCA TMPOrpaMM CpeIHero oO0imero oOpa3oBaHUS:
JUYHOCTHBIM, METAINIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pE3ylbTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaKAAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPENICIICHUIO, HAIMYWE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaaulIMi  pa3BUTHS
OMOJIOTUYECKOTO  3HAHUS, TOTOBHOCTh M  CHOCOOHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATbCS B  CBOEM  JAEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO O0Opa3OBaHUs, HAJIUYHE
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEJIM M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE PE3YAbTATHI OCBOCHUS NpeaMmeTa « buosorus» JoCTUraroTcs B
€AMHCTBE YYEOHOW M BOCIMUTATEIBHOM JIEATETFHOCTH B COOTBETCTBHHM C
TPAAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHITHIMUA B OOIIIECTBE NIPABUIAMH U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT — MpOIlECCaM  CaMOIIO3HAHUS,
CaMOBOCIIMUTAHUSI U CAMOPa3BUTHUs, PA3BUTHS BHYTPEHHEW IMO3ULIUH JTUYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJCHUIO, B3aWMMHOIO YBaXXEHHUS, OCEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO M TPAAUUMAM MHOTOHAIlMOHAJIBHOIO Hapoza
Poccuiickoit @enepannu, NpUPOJIE U OKPYKAOIIEH Cpee.

JImdHOCTHBIE PE3yNbTAaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIHMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHUEHTALUM, MO3UTUBHBIX BHYTPEHHUX YOECKICHUIA,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IEHHOCTSM POCCHIICKOro OO0IIecTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3alry OCHOBHBIX HAIPABJICHUM BOCIUTATENIBHOM AEATEIBHOCTH, B TOM
YHUCJIE B YACTH:
1) rpa:kIaHCKOT0 BOCITUTAHMSI:

c(hOpMUPOBAHHOCTb IPAXKIAHCKOU MOZUIIMHU 00YUaIOIIETOCs KaK aKTHBHOTO
1 OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIBHOCTH MPU CO3JaHUU
y4€OHBIX TTPOCKTOB, PEIICHUN YIECOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpENENsTh COOCTBEHHYIO IMO3MIIMI0 [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yYMEHHUE YUUTHIBATh B CBOUX JICUCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOSKICHUSIMHU, KYyJIbTYPHBIMHU IIECHHOCTSIMU
Y COLUAIIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, MO3HABATEIbHBIX U HCCIENOBATEIbCKUX 3a7a4, YBaXKHUTEIBHOIO
OTHOIIEHUS] K MHEHMIO OIMOHEHTOB MPH OOCYKIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY Hapojay, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHUE K IPUPOJHOMY HACICIUI0 M MaMATHUKAM
MPUPOABI, NOCTMKEHUSIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHSAX,
TPYAC;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWHW, TMOHUMAHUS 3HAYCHHS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MPUPOJBI, B )KU3HH YEIOBEKA U COBPEMEHHOT'O OOIIIECTBA;

uaeiHas yoexxJIEHHOCTb, TOTOBHOCTh K CIYK€HHIO M 3amuTe OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;

CIOCOOHOCTh OLICHMBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTENSAM, CO3JAHHUI0 CEMbH Ha
OCHOBE OCO3HAHHOT'O NPUHSATHS LIEHHOCTEW CEMENHOW KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAHHUE HMOIMOHAIBHOTO BO3JACHCTBUS KWUBOW MPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)XEHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE
MPOSIBJISATH KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOPMUPOBAHNS KYJIbTYPHI 310POBbS H
IMOLUMOHAJIBLHOTO 0JIATONMOJYY s

NMOHUMAHUE W peaju3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mUTaHWE, COOJIIOJICHUE TUTUEHWYECKUX TIPaBUII U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEeKHOr0, OTBETCTBEHHOIO MU KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH MpPaBWI WHIWBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOro MOBEACHUS B CUTYAIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE MOCJIEICTBUI U HEMIPUATHUS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBa, TPYI0JII00HE;

TOTOBHOCTH K AKTHUBHOM NEATEIHLHOCTH TEXHOJIOTUYECKON M COIMAJILHOMU
HaIpaBJIEHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO AEATEIbHOCTD;

MHTEPEC K Pa3IMIHBIM cepaM MpoecCHOHAIBHOMN eITeTbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOpP Oynymed npodeccurn W pean30BBHIBATDH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI,

FOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO U CcamMOOOpa30BaHUIO Ha
MNPOTSHKEHU U BCEU KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAaK HUCTOYHUKY
KW3HU HA 3eMJIe, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJIOTMYECKOW KYJIBTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKH MX BO3MOXHBIX TMOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;



OCO3HaHUE TI00ANBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIeM U MyTeH ux
pEIICHMS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOJIOTUU
3HaHWSI W YMEHHS TIPH PEIICHWH MpoOJeM, CBSI3aHHBIX C palliOHAIBHBIM
MIPUPOJIONONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HANpaBICHHBIX HA COXpaHEHHE PABHOBECHUS B JKOCHCTEMax, OXpaHy BHUIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JCHCTBUH, TPUHOCAIIUX BpEJ OKpYXKaromen
NPUPOHON Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTUICCKHE
TIOCJIC/ICTBUS MTPEANPUHAMACMBIX ICUCTBUI M MIPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  OKOJOTMYECKOTO  MBIIIJICHUS, JKOJOTHYECKOM
KyJBTYPBI, OIBITA JCSITCIIBHOCTH AKOJOTHYCCKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATCIIBHONW, KOMMYHUKATUBHON U COLIMAILHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTHYECCKOW  JCATEIHHOCTH
9KOJIOTUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJMKYJIbTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOW KYIBTYPhl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU 1IEIOCTHOTO
npeCTaBleHus: 00 OKPY>KArOIIeM MHUPE KaK O €JIMHCTBE MPUPOJIbI, YEeTIOBEKA U
oOIm1ecTBa, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEW W pEeHICHUU MpodiieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIAUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX pemniaTh pPEeCypcHbIe MPOOJIEMBI  pa3BUTHSA
YeJI0BEYECTBA, MMOMCKA MyTEH BBIXO/A U3 TI100aTbHBIX SKOJIOTUUECKHUX MPoOIeM
u obecreyeHHs Tmepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
MCITIOJIb30BAaHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OHMOJIOTHUECKUX 3HAHWUN B IEIAX
MOBBIIICHUST OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYarOIIMXCS,
dbopMuUpyeMoil Ipu U3y4YeHUH OHMOJIOTHH;



IIOHUMaHUE CYITHOCTHA METO0B IIO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh II0JydaeMble 3HAHUS [UIsl aHaIM3a U
0O0BSICHEHHUS SIBICHUM OKPYKAIOIIETO MUPA U MPOUCXOAIINX B HEM U3MEHEHUH,
yMEHHE JefaTh 0OOCHOBaHHBIE 3aKJIIOYEHHS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIINXCS JAHHBIX C LIEJIIO ITOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTNYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE LICHHOCTU HAY4YHOM JEATEIBbHOCTH, TOTOBHOCTDH OCYIIECTBIISTh
IIPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATENbHOCTh MUHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHWI MO OMOJOTHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeameTa «bruomorus
BKJIFOUAIOT: 3HAYUMBIE ISl (POPMUPOBAHUS MHUPOBO33PEHUS OOYHAIOIIMXCS
MEXIUCUUTUINHAPHBIE (MeXTpeaMETHBIE) oOleHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HayYHOW KapTUHBI MHpa U CHEIU(UKY METO/IOB
MO3HAHUS, MCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPTHf,
ABJICHHE, TIpOILleCC, CHUCTeMa, Hay4Hbli (aKT, TNPUHINI, THUTOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIOJIeHHue, HU3MEpeHHeE,
HKCIIEPUMEHT U JIPYTUX ), YHUBEPCAJIbHBIE yueOHbIC NEeHCTBUS (TT03HABATEIbHBIE,
KOMMYHUKAaTUBHbIC, PETYyJISTUBHBIE), oOecrneunBapmue (HOpMHUPOBaAHUE
(GYHKIIMOHAIBHOW TPAaMOTHOCTH U COLIMAIBHON KOMIIETEHIIMH OO0 Y4YaroIIuXcs,
CIIOCOOHOCTh OOYYAIOIINXCS MCIOJIb30BaTh OCBOCHHBIC MEKIUCIHMILTHHAPHBIC,
MHPOBO33PEHYECKHNE 3HAHWSA U YHUBEpCalbHble Yy4eOHbIE JIEUCTBUS B
MMO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPETHETO OOIIETO
00pa30BaHus OJDKHBI OTPAXKATh:

OBilaileHHe  YHHMBEpPCAJIBHBIMH  Y4eOHBIMHM  MO3HABATEJbHBIMU
AEeCTBUAMM:

1) 6a30BbI€ JOrHYECKHE TeHCTBUS:

CaMOCTOATENbHO  (OopMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCMOJIB30BATh MPU OCBOCHWH 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIIJICHHS
(amanu3za, cuHTE3a, CpaBHEHMSs, Kiaccudukanuu, 0OOOUIEHHUS), PACKPHIBATH



CMBICI OHWOJIOTMYECKUX TOHSATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKHU,
YCTaHABIIUBATh CBSI3U C IPYTUMU MOHATUAMHU);

OTpEeNeNATh LEeNu ACATEIbHOCTH, 3ajlaBas mapameTpbl U KPUTEPUH HUX
JOCTH)KEHUSI, COOTHOCHUTb PE3YJIbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
LEISIMU,

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHATHS i1 OOBsicHeHUs] (HaKTOB U
SIBJICHUM KUBOW IPUPOJIBIL;

CTPOUTH JIOTUYECKHUE paCCYyXJeHUs (MHIYKTHUBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeJCTBA  JUIl  TMPEJICTABJICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHUM B M3y4aeMbIX OUOJIOTUYECKUX 00BEKTaX, a
TakK€ TPOTUBOPEUMM  PA3HOTO  POJA, BBIIBJICHHBIX B Pa3IMYHBIX
UH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIBbHOCTb, OILICHUBATH COOTBETCTBHUE
pEe3yJIbTaTOB 1IEJISIM, OLICHUBATH PUCKH MOCEICTBUMN €SI TEILHOCTH;

KOOPJMHUPOBATh U  BBINIOJHATH pabOTy B YCIOBHUSX pPEaIbHOTO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IeCTBHA:

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIBCKOM u MIPOEKTHOMN
NeSATEeIIbHOCTH, HABBIKAMH Pa3pelieHus mpooieM, CliocOOHOCTHIO M TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUs NPaKTUYECKUX 3ajady,
MIPUMEHEHMIO PA3JIMYHBIX METOI0B MMO3HAHUS,

WCIIOJIb30BaTh Pa3IMYHBIE BHUbBI JESITEIBHOCTU IO IMOJYYEHHUIO HOBOTO
3HAHUSA, €r0 HHTEPIpPETAIuH, MPEeoOPa30BaHUI0 M NPUMEHCHHIO B YUYCOHBIX
CUTYaIUsAX, B TOM YHCJIC TIPH CO3AaHUN YICOHBIX U COIMATIBHBIX MPOEKTOB,;

dbopMupoBaTh ~ HAyYHBIH  THUN  MBIIUICHHS,  BIAAeTh  HAYYHOM
TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATUSIMUA U METOJIaMHU;

CTaBUThb U (POpMyIUpOBaTh COOCTBEHHBbIE 3aJayud B 00pa30BaTEIbHOMN
JESATEIBHOCTH U )KU3HEHHBIX CUTYALIUSX;

BBIABIISITh NPUUYUHHO-CJICACTBEHHBIC CBSI3M M aKTyaJlu3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ pPEIICHUs, HAaXOJUTh apTyMEHTHI IS JOKa3aTelIbCTBa
CBOUX YTBEP)KJICHHUM, 3a]]aBaTh MTapaMETPhl U KPUTEPHUHU PEIICHUS;



aHAM3UPOBATh TIOJYYCHHBIE B XOJ€ PEIICHHS 3aJaddl pe3ybTaThl,
KPUTUYECKHA OIEHWBAaTh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIIATH IeJIeHANPaBICHHBIA MOUCK MEPEHOCca CPEACTB U CIIOCOOOB
nercTBUs B MPOGECCUOHATIBHYIO CPEIY;

yYMETh TIEPEHOCUTDH 3HAHUS B MO3HABATEIBHYIO M NIPAKTUYECKYIO 00JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC WJICH, IIPEIJIaraTh OPUTHHAIBLHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMYCKAIONINUEC aJIbTCPHATUBHBIC PEIICHHMS.

3) paboTa ¢ nunpopMmaumeii:

OpUCHTUPOBATBCA B Pa3IMYHBIX HMCTOYHUKAX WHMOpMAIuu (TEKCTe
y4eOHOT0 MOCOOUSs, HAyYHO-TIOMYJISIPHOM JINTepaType, OMOIOTHIECKUX CIIOBAPSX
U CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTE), aHATM3UPOBATh
UHPOPMAIIMIO PA3IMYHBIX BUIOB W (OPM TIPEJCTABICHUSA, KPUTHYCCKU
OILICHUBATh €€ IOCTOBEPHOCTh M HETIPOTHBOPEUNBOCTD;

(GopMyTUPOBATE 3aMIPOCHI ¥ PUMEHSTH PAa3IMIHBIE METO/IBI IIPU TIOUCKE U
otbope Ouoornueckoit nHGpopMaru, HEOOXOAMMOM JIJIs1 BBITIOTHEHHS YIEOHBIX
3aad;

NpUOOPETATh OIBIT UCIIOIB30BAHUS HH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHSI
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BHIOMpaTh ONTHMAalIbHYIO (OpMy mpeacTaBiIeHUsS
Oouosiormdyeckoi uHpOpManuu (CXeMbl, TrpadUKH, JTHArpaMMbl, TaOJHIIHI,
PUCYHKH U IPYTOE€);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA MpU paboTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKre 3HaKU M CUMBOJBI, (hOpPMYIbI, a00peBHATYPY, HOMEHKIATYPY,
MCIIOJI30BaTh M TPEeOoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HABBIKAMHM  PACMO3HABAHWS W 3aIlIUTHl  WH(POPMAIINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU 1€CTBUSIMH

1) obmenue:

OCYIICCTBIISITh KOMMYHHKAIlMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJIOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHe 3amaBaTh BOMNPOCHI, BBICKA3bIBATh CYKICHUS OTHOCHUTEIHHO



BBHITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTh
MO3UIIUHN APYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH);

pacrmo3HaBaTh HEBepOaJbHBIE CpEJCTBAa OOIIEHWS, NMOHMMATh 3HAYCHUC
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(IMKTHBIX CUTYaIIUMH,
YMETh CMATYATh KOH(MDIUKTH U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIIEHUS W B3aUMOCHCTBUS, TOHUMATh
HaAMEpPEHUsl JPYTHX JIIOACH, TPOSBIATh YBAKUTEIHLHOEC OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme (hopMyIMpoBaTh CBOU BO3PAKCHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IeSITeIbHOCTD:

NIOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBHIyaTbHOU
paboThl MpU  pemieHuu  OMOJOTHYECKOW  TpoOjeMbl, O0OOCHOBBIBATH
HEO0OXOIUMOCTh IPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUN
y4eOHOU 3a/1a4H;

BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBUH C y4EéTOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)I0T0 WieHa KOJUIEKTHBA;

OPUHUMATh II€JIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IUIAH JIEWCTBUIA,
pacnpenensiTh poii ¢ y4€TOM MHEHHMH YYaCTHHKOB, OOCYKIATh pPE3yJbTaTh
COBMECTHOM pabOTHI;

OIICHMBATh KaueCTBO CBOETO BKJIAaJa M KaKIOTO Y4aCTHHKA KOMAaHIIbI B
OOIIMiA pe3ybTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE TOBEJACHHE B Pa3IUYHBIX
CUTYaIUSX, POSBIIATh TBOPYECTBO U BOOOPAKEHNE, OBITh MHUIINATHBHBIM.

OBi1ajleHUe YHUBEPCAJTBHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3amnus:

UCTIOJIb30BaTh OMOJIOTMUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHHS B )KH3HEHHBIX U YUEOHBIX CUTYaITUsX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKHX 3HAHWHA IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX MO OTHOIICHUIO K KUBOUW MIPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTEITLHO OCYIIECTBIISITH TO3HABATEILHYIO IEATETLHOCTD, BBISBIISATD
poOJIeMbl, CTAaBUTH U (DOPMYIHPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTeIbHON
JESITETHPHOCTH U )KU3HCHHBIX CUTYAITUsX;



CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEHICHUs NOpoOieMbl € Yy4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIMpATh paMKH y4eOHOTO IPEeIMETa Ha OCHOBE JTUYHBIX MPEANOYTECHUN;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTbD 3a PELICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 0Opa30BATENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJa/JIeTh HABBIKAMHM [IO3HABATEILHOW pedJeKCHH KaKk OCO3HAHUS
COBEpIIAEMBIX JCHUCTBUUA M MBICIMUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB HU
OCHOBaHHUM, UCTOJIB30BaTh MPUEMBI PePIIEKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATH PELICHHS I10 UX
CHUKEHUIO;

[IPUHUMATh MOTHMBBI W ApPryMEHTBI IPYIUX IIpU aHAIIU3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYIUX IIPM aHAJIU3€ PpPE3yJbTaTOB
NEATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3UIMH JPYTOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupuUeckne Juisi y4eOHOro TpeaMeTra
«buonorus» HaydyHBIC 3HAHWS, YMEHHS U CHOCOOBI JCHCTBHI MO OCBOCHUIO,
UHTEpIpETalMd W TpeoOpa3oBaHUIO 3HAHUWM, BUJIBI JIESITEIBHOCTH MO
MOJIYYEHHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX YYEOHBIX
CUTyallusiX, a TaKXe€ B pPEaJIbHbIX >XU3HCHHBIX CHUTYallUsIX, CBS3aHHBIX C
Oouosiorueii. B mporpamMe npeaMeTHble pe3yNnbTaThl MPEACTABICHBI MO rofgam
00yUYeHMUS.



[IpenmeTHbIE pe3ybTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJOTUHU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMHPOBAHWU COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U
3apyOeKHBIX YYE€HBIX-OMOJOTOB B pa3BUTHE OHMOJOTUH, (YHKIIMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA I PEIICHUS )KU3HEHHBIX 33/1a4;

yYMEHHE pacKpbiBaTh coAep>KaHue OMOIOTHYECKUX TEPMHUHOB W MOHATUM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB W MPEeBpaIlCHHE
SHEPruu), TOoMeocTa3 (CaMOperyisiiusi), YpPOBHEBas OpraHU3alUs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoaykuus), HACJIEICTBEHHOCTb,
U3MEHYUBOCTh, POCT U PAa3BUTHUE;

yMEHHE u3JlaraTh OHOJIOTMYECKHE TeOpHH (KJIETOYHAas, XpPOMOCOMHasi,
MYTallMOHHAsA, ILIEHTpalbHas JOTMa MOJEKYJIspHON Ouosorun), 3axoHbl (I
Menpens, T. Moprana, H. 1. BapunoBa) u yueHus (0 IeHTpax MHOTO00pasus u
IPOUCXOXKIEHUS KynbTYpHBIX pactenuid H. . BaBunosa), onpenensite rpaHUIlbI
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOaMHU HAyYHOT'O MTO3HAHUS B OMOJIOTHU: HAOIIIOIeHHE
Y ONHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3aLNs U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BbBISBICHUE
3aBUCUMOCTH MEXYy HCCIEAYEeMBbIMU BETWYMHAMU, OOBICHEHHE MOJTYyYEHHBIX
pPE3yIABTATOB, UCIIOJIB30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BEIBOJbI HA OCHOBAaHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJEIATh CYIHIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPTraHHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEILECTB U MPEBPAIlEHUsI SJHEPTUHU B KIIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO0 M JHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHUTO03a, Melo3a,
OIUIOJIOTBOPEHUS, PA3MHOKECHUS, HWHIAWBUIYAJIbHOIO Pa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE PUMEHSITh TIOJYYCHHBIC 3HAHUS IS OOBSICHEHUS OMOJIOTHIECKUX
MIPOLIECCOB U SIBJICHUM, ISl PUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM
KU3HU C Ledblo oOecreyeHrs Oe30MacHOCTH CBOETO 3/I0pOBbS M 370POBbS
OKPYXAaIOIUX JIIOAEH, COOJIOAEHUS HOPM TIPAaMOTHOIO TIOBEACHHUS B
OKpYXarolel MpUpOAHON cpelie, MOHMMaHUE HEOOXOMMOCTH HCIIOJIb30BAHHUS
JTOCTH)KCHUH COBPEMEHHOM OHMOJOTHMH W OMOTEXHOJOTHUM IS PallMOHATBLHOTO
IIPUPOIOIIONIB30BAHUS;

YMEHUE pelmaTb JJIEMEHTApHbIE T'€HETUYECKHE 3aJadyd Ha MOHO- H
OUTHOPUAHOE CKpPEIMBaHUE, CLEIJIEHHOE HACIEJOBaHUE, COCTABISATH CXEMBbI



MOHOTHOPHIHOTO CKPEIIMBaHUs JJIsl TIPECKa3aHusl HACIEeIOBaHHs TPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINIOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia npu paboTe ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTHUECKH OIICHHBATb W HMHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTMUYECKOTO COJACPKAHUS, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS U3
pa3IMYHBIX HMCTOYHHUKOB (CpeACcTBAa MaccoBOil wuH(pOpManuu, Hay4IHO-
HOMYJISIPHBIE MaTepUaibl), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBaHUN B
Ononoruu, MeIUIMHE, OMOTEXHOJIOT UM,

yMEHHE CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHUS,
0000111251 OMOJIOTMYECKYI0 MH(POPMAIIHIO U3 HECKOIBKUX UCTOUHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHSATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

chOpMUPOBAHHOCTH 3HAHUH O MECTE M POJIH OMOJIOTUN B CUCTEME HAYIHOTO
3HAaHUSI €CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOM KapTHUHBI MHUpa U HAYYHOTO MUPOBO33PEHHS, O BKJIaJle POCCUMCKUX U
3apyOeKHBIX YYE€HBIX-OMOJOTOB B pa3BUTHE OMOJIOTUH, (DYHKIIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKA JJIA PEIIeHUs )KM3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh coAep>KaHue OMOTOTHYECKUX TEPMHUHOB W TMOHATUM:
BUJI, TOMYJISNSA, TeHO(DOHT, IBOJIOIHS, IBUKYIIIHUE CHIIBI ((haKTOPHI) SBOJIOIIHH,
IPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BUI000pa30BaHue, YKOJOTHIECKHE (DAKTOPHI,
HKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBI, PEAYLEHThl, IeNu MUTaHus,
9KOJIOTHYECKasl MUpaMuia, OUOreoreHo3, onocdepa;

yMEHHE U3JaraTh OHOJOTMYECKHE TEOpUHU (IBOMIOIMOHHAS Teopusi Y.
JlapBrHa, CHHTETHYECKas TEOpHUS 3BOJIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabimeBoro cxoactsa K. M. bapa, uepenoBaHus riaBHbIX HANpaBICHUN U
nyTeit sBomonmu A. H. CeseprioBa, yuenust o 6mochepe B. 1. Bepuanckoro),
OTIpEENATh TPAHULIBI UX TPUMEHUMOCTH K JKUBBIM CHUCTEMaM;

YMEHHUE BJIa/I€Th METOJaMHU HAYYHOI'O TO3HAHUS B OMOJIOTHU: HAOII0IEHUE
Y OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUMN, OPTaHN3allks U IPOBEICHNE
OMOJIOrMYECKOTO  JKCIEPUMEHTa, BBIABMIKCHHE  THIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXJY HMCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHUE MOTYyYEHHBIX
pe3yabTaTOB, UCIOIB30BAaHHBIX HAYYHBIX MOHITUN, TEOPUI U 3aKOHOB, YMEHHE
7ieNaTh BBIBOJBI HA OCHOBAHHH MOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIC MPHU3HAKU CTPOCHUS OMOJOTHYECKHX
OOBEKTOB: BHJIOB, MONYJSAIUI, MPOAYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreoeHO30B U HKOCHUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOU



M3MEHYUBOCTHU, ECTECTBEHHOT'0 0TOOPa, BUI000pa30BaHus, TPUCIIOCOOIEHHOCTH
OpPTaHMU3MOB, JEHCTBHS JKOJIOTHYECKUX (AKTOPOB HA OPraHMU3MBI, MEpPEeHoca
BEIIECTB M IMOTOKA DHEPTUM B JKOCHUCTEMaX, aHTPONOTCHHBIX H3MEHEHHH B
HKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB U OMOTC€OXMMHUYECKUX
LIUKJIOB B Ouocdepe;

yYMEHUE MPUMEHSATh MMOJYYCHHbIE 3HAHUS I OOBSICHEHUSI OMOJIOTUIECKIX
IIPOLIECCOB U SIBJICHUM, JUIs IPUHATHS IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KU3HU C LNl oOecredeHrss 0e30MacHOCTH CBOETO 3/I0POBbS M 370POBbBS
OKpY)KalOIIUX JIIOJeH, COONIOIEHHsT HOPM TPaMOTHOTO TIOBEIEHHUS B
OKpY’KaroIel MpUpOIHOH cpefie, MTOHUMaHUuEe HEOOXOAUMOCTH HCIIOIh30BAHHUS
TOCTH)KCHUH COBpEMEHHOM onooruu TUTST paIoOHAIBHOTO
PUPOIOTIOTH30BAHHS;

YMEHHUE pelIaTh dJIeMeHTapHbIe ONOIOTUUECKHE 3a/1a9H, COCTABIISATH CXEMBI
TIepeHOCca BEIECTB M SHEPTUHU B IKOCUCTEMaXx (I[ENU TTUTAHN );

YMEHHUE BBITIOJHATH Ja0OPAaTOPHBIE U MPAKTHYECKHE padOThI, COOIIOIATH
npaBuia pu padbote ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M MHTEPIPETUPOBATH HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEp)KaHUs, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3
pa3sIUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW HH(pOpMalUM, HAYYHO-
NOMYJISIPHBIE ~ MaTepHalibl), paccMaTpUBaTh TJI00aJbHBIE AKOJOTUYECKUE
poOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHHYIO
MIO3UIIHIO;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111251 OMOJIOTMYECKYI0 HHPOPMAIINIO U3 HECKOJIBKHUX HCTOYHHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHWHBIN armapat OHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosnyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (pPOBbHIE)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTsbI
buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
JKuBple crcTeMBI M UX OpraHu3aLus https://m.edso0.ru/L7K105N9Q
X o
3 VIMITICCIHI COCTAB U GTpOCiue 8 1 https://m.edsoo.ru/A614J7H5H
KJIETKH
4 KusaeneaTeabHOCTh KIIETKHU 6 https://m.edsoo.ru/WA4T1H4X1L
P
5 AMHONCINE T HIIMBHIAIPHOS 5) 1 https://m.edso0.ru/BOM3D1Q40
pa3BUTHE OPraHU3MOB
H
6 ACICACTBCHHOCTE H HEMEHAHBOCTD 8 1.5 https://m.edsoo.ru/K4Q4P3Z3Y
OpraHu3MOB
C .0
7 CIICKILIA OPratHsMOoB. LICHOBGL 3 https://m.edsoo0.ru/G8F5Q0R3K
OMOTEXHOJIOTUU
8 PezepBHoe Bpems 1 https://m.edso0.ru/D40108L0S
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KJIACC

KoanuecTBO 4acoB
HaumeHnoBaHue pa3iesioB U TeM DJieKTpOHHbBIE (IIH(ppoBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
1 DBOIIOIMOHHAA OUOIOTHS 9 1 https://m.edso00.ru/R6G0T0B2H
B
2 O3HHIHOBEHMIE 1 PASBUTHE HKHSHHI 9 0.5 https://m.edsoo.ru/Y9H2Q3P9A
Ha 3emMiie
3 Opraau3Mbl U OKpy>KaroIias cpeaa 5 1 https://m.edsoo.ru/QOF7W3Q4C
Coo0
4 OODILECTBA H SKOJIOTHHCCKHE 9 https://m.edso0.ru/Z3D9Q3V0S
CUCTCMBbI
5 PezepBHoe Bpemst 2 https://m.edsoo.ru/POD3V1J6C
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

I[TPOTPAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoThI

Jara
HU3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

buosorus B cucreme Hayk

https://m.edsoo.ru/L3N5X6G2Y

MeTo 1Bl TTO3HAHUS KUBOU
npupoel. [IpakTndeckas
pabota Ne 1
«Mcnonp30BaHne pa3IndYHbIX
METOJIOB TIPH U3yICHUH
OHOJIOTHYECKUX 00BEKTOBY

0.5

https://m.edso0.ru/J3G9X4D7E

Brnomornueckue cucTeMsl,
MPOIIECCHI U UX U3YyUEHHUE

https://m.edsoo.ru/P6 ABW5C2X

XUMHUYECKUI COCTaB KIETKU.
Bona u MuHepanbpHbIE COTH

https://m.edsoo.ru/HIK8AGCIF

benku. CoctaB u cTpoeHue
0enKoB

https://m.edso0.ru/Q6J215K1J

®epMeHTh —
OMOJIOTHYECKHe
KaTajau3aTophbl.
JlaboparopHas padota Ne 1
«3yueHune KaTaauTHIECKON
aKTUBHOCTH (pepMEeHTOB (Ha

0.5

https://m.edso0.ru/P8Q204TOF



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F

MIpUMEpPE aMUIIa3bl WK
KaTtasa3bl)»

Yrnesoasl. JInnouasl

https://m.edso0.ru/Q8Y8G5J1B

HyxknenHoBbIE KHCIIOTBI.
ATOD

https://m.edsoo.ru/M1Q8NOY5C

Hctopus u metosl
W3Y4YEHUS KIIETKH.
Kiterounas teopust

https://m.edsoo.ru/AOPOE1L6Q

10

Knerka xak nenocraas
JKHUBasjd CUCTEMA

https://m.edsoo.ru/I8B9Y9Z1N

11

Crpoenune syKapruoTHYECKOM
kneTku. JlabopaTopHas
pabota Ne 2 «M3yuenue
CTPOEHUSI KIIETOK PACTCHUH,
YKUBOTHBIX, TPUOOB 1
OakTepuil 01 MUKPOCKOTIOM
Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIHICaHUE»

0.5

https://m.edsoo.ru/U5C3M3A10

12

OOMEH BeLIEeCTB WU
MeTaboIn3M

https://m.edsoo.ru/W3W7F8M9B

13

dorocuaTEe3. XEMOCHUHTES

https://m.edsoo.ru/E1Z2R009B

14

DHepreTudeckuii oOMeH

https://m.edsoo.ru/H3D3Y6VOH

15

JKW3HEHHBIN UK KJIETKHU.
Jenenue knetku. Mutos.
JlaGopatopHnas pabota Ne 3

0.5

https://m.edsoo.ru/EOX7D6P5C



https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C

«Habmronenne MuTo3a B
KJICTKaX KOHYHNKa KOpGHIKa
JIyKa Ha TOTOBBIX
MUKpOTIpEIiapaTax»

16

Buocunres 0enka. Peakuusa
MaTPUYHOTO CHHTE3a

https://m.edsoo.ru/E3R813D8J

17

Tpaucasus — OuocuHres
Oenka

https://m.edsoo.ru/ESTONSWIH

18

HekneTtounsie Gpopmbl kU3HU
— BHUPYCHI

https://m.edsoo.ru/J3B9G7A8B

19

DopMBbI pa3MHOKEHUS
OPraHu3MoOB

https://m.edsoo.ru/P7E0V8V0S

20

Metios

https://m.edsoo.ru/VOS8G3A6W

21

OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O1u1010TBOpEHKUE.
JlaGopaTtopnas pabora Ne 4
«3yuyeHue cTpoeHus
TMIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»

0.5

https://m.edsoo.ru/B5G7Q9N3B

22

I/IHILI/IBI/II[yaJ'IBHOG Pa3BUTHUC
OPraHnu3mMoB

https://m.edsoo.ru/A8S8W9F2F

23

I'eneTuka — HayKa O
HaCJICACTBCHHOCTH U
N3MCHYNBOCTH

https://m.edsoo.ru/E2A4C4G5I



https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I

24

3aKOHOMEPHOCTHU
HaCJIeIOBAaHUS TPH3HAKOB.
Monorubpuanoe
CKpCIIIUBAHHE

https://m.edso00.ru/X0T3G9D4X

25

JluruOpuiHOE CKpeIBaHue.
3aK0H HE3aBUCHUMOTO
HACJICIOBAaHUS MPU3HAKOB

https://m.edsoo.ru/UsM0QO0T6M

26

CueruieHHOE HaclleJJOBaHHUE
npusHakoB. JlabopaTtopHas
pabora Ne 5 «M3yuenue
pe3yabTaToOB
MOHOTHOPUIHOTO U
TUTUOPUTHOTO CKPEUIUBAHUS
y 1p030(¢ bl Ha TOTOBBIX
MUKpOTpernaparax»

0.5

https://m.edso0.ru/B3F9A3Y7K

27

T'enetuka noma.
HacnenoBanue nmpu3HaKos,
CLEIUIEHHBIX C IIOJIOM

https://m.edsoo.ru/F6T4C9V1Z

28

N3MeHYnBOCTD.
Henacnencrsennas
U3MEHYUBOCTD.
Jlaboparopnas pabota Ne 6.
N3yuenue
MOAU(PHUKAITTOHHOM
W3MEHYUBOCTH, TIOCTPOCHUE
BApUALIMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

0.5

https://m.edso0.ru/SOLOX1U5X



https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X

29

Hacnencrsennas
HW3MEHYHUBOCTD.
Jlaboparopuas pabora Ne 7.
«AHanu3 MyTauun y
Ip030(UITBI HA TOTOBBIX
MHUKpOITpernaparax

0.5

https://m.edso0.ru/X008Q8M6C

30

T'eneTuka uyenoBeka

https://m.edsoo.ru/K9JOM1Y4N

31

PesepBHBIi ypOK.
O0o001enue o TeMe
«HaciencTBeHHOCTE U
W3MEHYUBOCTh OPraHU3MOBY

https://m.edsoo.ru/H2D5H9X4W

32

Cenekuus Kak HayKa v
poIIecc

https://m.edsoo.ru/\WW9F9POH3Y

33

MeToabI ¥ OCTHKEHUS
CEJIEKIIMU PACTEHUM 1
’KHBOTHBIX

https://m.edsoo.ru/D2L0Y6L3S

34

buorexHonorus xak OTpaciib
IIpOU3BOACTBA

https://m.edsoo.ru/Y9Q2W2U4V

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34



https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

DBOJIOIMA 1 METOBI €6
W3YYCHHUS

https://m.edsoo.ru/T1A2H004W

Hcropus pazsutus
Mpe/ICTaBIeHN 00
9BOJIIOLIUU

https://m.edsoo.ru/K4X7N1R3K

MukposBomnronus

https://m.edsoo.ru/D2U6E3B0OY

[Tommynmsanms kak
JJIeMEHTapHas eIUHUIA BUIa
u sBotonun. JlabopaTtopHas
pabota Ne 1 «CpaBHEeHME
BH/JIOB 110
MOP(OJIOrHIECKOMY
KPUTEPUIO»

0.5

https://m.edsoo.ru/O9U2M5L5H

JIBYOKyIIME CHIIBI
(a;meMeHTapHbIe (aKTOPHI)
IBOJTIOIIHI

https://m.edsoo.ru/R9B8I6ASL

EctecTBenHbIit 0TOOD U €ro
hopmbI

https://m.edsoo.ru/H2R2B9K4P

Pe3ynbTaThl 3BOMIOIMH:
MIPUCIIOCOOIEHHOCTD
OpraHU3MOB U

0.5

https://m.edso0.ru/X2U8Z1K4N



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N

BHUJI000pa3oBaHue.
Jlaboparopuas padota Ne 2
«Onucanue
MPHUCTIOCOOICHHOCTH
opranusma u eé
OTHOCHUTEJIBHOTO XapaKTepa»

Hamnpasnenns u nytu
MaKpOIBOJIIOLUU

https://m.edsoo.ru/N3B0G3K9D

Heob6patumocTs 3BOMIONINAN

https://m.edsoo.ru/Z7H7Q5R9J

10

Hcropus xu3Hu Ha 3emie u
METO/IBI €€ N3YUEHUS

https://m.edsoo0.ru/K2G8W1z72wW

11

FI/IHOTeSI)I HpOI/ICXO)KJIeHI/IH
’KA3HM Ha 3eMiie

https://m.edsoo.ru/U60O4K7W7W

12

Passutne xxu3Hu Ha 3emie
10 3paM | MEePHOIaM

https://m.edsoo.ru/K3B9Q0H4U

13

OcCHOBHBI€ ATaIIbI BOJTIOIUU
PaCTUTENBLHOTO U dKUBOTHOTO
mupa. [Ipaktuyeckas padora
No 1 «M3yuyenue
HCKOIAEMBIX OCTaTKOB
pacTeHHii U )KUBOTHBIX B
KOJUTEKITHSIX

0.5

https://m.edso0.ru/Q6E3C3W7X

14

COBpeMeHHaﬂ CHUCTEMaA
OpraHnu4eCcKoro Mmupa

https://m.edso0.ru/G5TO0A6UO0G

15

OBOJIIONHUS YeI0BEKa
(aHTpOTIOTEHE3)

https://m.edso0.ru/M2G5Q6F5N



https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N

16

JBwmxymiue cuibl ((pakropsr)
aHTPOIOTeHe3a

https://m.edsoo.ru/P1H5B7N2Y

17

OCHOBHBIE CTaINA
SBOJIIOLIMY YEJI0BEKA

https://m.edsoo0.ru/D2J2T6Z0L

18

UYenoseueckue pacel U
MPUPOHBIE aanTalluu
4eJoBeKa

https://m.edsoo.ru/Y6J6 T6R3P

19

PesepBHBIl ypOK.
O600611eHue 1Mo Teme
«Bo3HUKHOBEHHE 1
pa3BHUTHE KU3HU HA 3eMIIE»

https://m.edsoo.ru/Z8H8D6M8B

20

DKOJIOTHS KaK HayKa

https://m.edsoo.ru/\W2W7M1Z8Y

21

Cpensl oOuTanus u
IKOJIOTUYECKHE (PaKTOPHI

https://m.edsoo.ru/A5Q4Z28V1L

22

AOGuoTtnyeckue (HakTopsl.
JlaGopaTopnas pabota No 3.
«Mopdomorudeckue
0COOCHHOCTH PACTCHUH W3
pa3HBIX MECT OOUTAHUSY.
JlaboparopHnas pabota Ne 4.
«BnusiHMe cBeTa Ha POCT U
pa3BUTHE YCPEHKOB
KoJIeyca

0.5

https://m.edsoo.ru/F5M2L3R8S

23

buoTtnueckue pakropsl

https://m.edso0.ru/Q9Z3R2Y0Z

24

OKOJIOTUYECKUE

XapPAKTCPUCTUKU TTOIMYJIAINHA.

[IpakTuyeckas padora Ne 2

0.5

https://m.edsoo.ru/H5J8R3N9P



https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P

«IloxacuéTt mioTHOCTH
MOIYJISUNN pa3HbIX BUIOB
pacTeHuin»

25

Coo0mecTBa OpraHu3MoB —

https://m.edsoo.ru/Z6J8H0G8B

OHOIIEHO3
D

26 KOJIOTHHCCKHE CHCTEMBI https://m.eds00.ru/LAF7TFOR2W
(3x0CHCTEMBI)
OCHOBHBIE [TIOKa3aTeINn
HKOCUCTEMBI.

27 DKOJIOTHYECKUE TTUPAMUJIBI. https://m.edso00.ru/G3M3T9D20
CBOMCTBa DKOCHCTEM.
Cyxkueccus

28 [IpupoaHbIEe IKOCUCTEMBI https://m.edsoo.ru/X9K1X9S6I
An"Tpormore e

29 HTPOTIOTCHHLI https://m.edsoo.ru/P5D2A0F8T
3KOCHUCTEMBI
b epa — 3]

30 mocgepa — riodanbias https://m.edso0.ru/M601B3B6R
3KOCHUCTEMA 3eMIIH
3

31 aKoHomMepHocTH https://m.eds00.ru/G3X3B7G9A
CyIleCTBOBaHUs OHochepbl
g )

32 CII0BEUCCTBO B OHOCHEpe https://m.edsoo.ru/N2Q8H4U71
3eMiin

33 CocymecTsoBanue npHpoLp! https://m.eds00.ru/Y8Q8X900G
U YEJIOBEYECTBA
P I .

34 C3CPBHEI YPOK https://m.edsoo.ru/E6M1R5V2D

0O000111eHHE TEMBI



https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D

«CoobuiectBa u
3KOJIOTHYECKHAE CUCTEMBD

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

34

2.5







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa3oBaHMs

CdhopMupoBaHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME
HAay4yHOTO 3HAHHUS €CTECTBEHHBIX HayK, B (OpMHUpOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA U HAYYHOTO
MHPOBO33PEHHUS; O BKJIAJE POCCHUICKUX U 3apyOeKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH; (QYHKIIMOHAILHOW TPaMOTHOCTH

YCJIOBCKA I PCIICHHUA ) KU3HCHHEBIX 3a/1a4d

YMeHne packpbiBaTh COJECpXKaHWE OUOJIOTHYECKUX TEPMHUHOB U
TOHATHUM: JKU3Hb, KJIETKA, OpraHmsM; wmeTadbonusMm (oOMeH
BEILIECTB U MPEBPAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOPEryJIsIs),
ypOBHEBas OpraHu3alys >KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE
(penponykumsi), HacIEACTBEHHOCTh, W3MEHYMBOCTh, POCT U

pa3BUTHE

YMmenue wuznarate  Ouojormyeckue —Teopud  (KIETOYHas,
XpOMOCOMHas1, MyTalinoHHas ), 3akonsl (I'. Mennens, T. Moprana,
H.N. BaBunoa) u y4eHus (0 IEHTpax MHOrooOpasus u
MPOUCXOXKACHHUS KyJIbTYpHBIX pacrtennii H.M. Basunosa),

OIIPCACIATh I'paHUbI UX IPUMCHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIajeTh METOJaMH HAay4YHOI'O TIO3HAHHUA B 0HoJI0TUHU
(Ha6J'IIOI[eHI/Ie " OIMHUCAHUEC )XUBBIX CUCTCM, IIPOLICCCOB U HBHCHHﬁ;
OopraHu3anusa M IIPOBCIACHHUC OHOJIOTUYECKOTO OKCIICpUMCHTA,
BBIJIBUJKCHUC TUIIOTE3bI; BBIABJICHUC 3aBUCUMOCTU  MCKAY
HCCIICAYECMBIMHU BCJIIMYMNHaAMU, 0OBsICHEHHE IMOJTYYCHHBIX
pe3yIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3daKOHOB; YMCHHC [CJIaThb BbBIBOJAbBI HAa OCHOBAHHU IIOJYYCHHBIX

pE3yNnbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

VYMeHue BBIICTISITH CYHICCTBCHHBIC IIPU3HAKU BUPYCOB, KIICTOK
OpOKapuoOT U JBYKAPUOT, OAHOKIICTOYHBIX W MHOTOKJICTOYHBIX
OpraHnu3MOB; 0COOEHHOCTHU mponeccoB oOMeHa BCIICCTB H

IpeBpaliCHUus SHECPTHUU B KIICTKE, (I)OTOCI/IHTCSa, MIaCTUYCCKOIo 1




SHEPreTUYEeCKOT0 OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OHHOI[OTBOpeHI/ISI, pa3MHO)KeHI/I$I, I/IHI[I/IBI/II[yaJ'IBHOI‘O pa3BI/ITI/I$I

opranusma (OHTOTEHE3)

YMeHue mNpUMEHSTh NOJy4YeHHbIE 3HAHUS Uil OOBSICHEHHS
OMOJIOTMYECKUX IPOLIECCOB U  SIBICHUM, JUISI  HPUHSATUS
IPAKTUYECKUX PpEUICHU B MOBCEAHEBHOW KHU3HU B LEJAX
obecrieueHrnss 0€30MMACHOCTH CBOErO 370POBbS W 37I0POBBS
OKPYKAIOILIKX JIFOJIeH, COOJIIO/IEHUSI HOPM IPaMOTHOTO MOBEACHHUS
B OKpYXalollel MpUpoaHON cpejie; TOHUMaHUEe HEOOXOIUMOCTH
WCIIOJIb30BAHUS  JOCTH)KEHMH  COBPEMEHHOM  OHOJOrMu U

OMOTEXHOJIOT U JUIsl pallMOHAIBHOTO MPUPOI0TIOIb30BaAHUS

YMeHue pemnath dJIeMEHTapHbIE TEHETHYECKUE 33/1a9l HA MOHO- H
TUTHOPUTHOE  CKpEIIMBAaHHWE,  CIEIUIEHHOE  Hace0BaHUE;
COCTaBJSITh CXEMbl MOHOTHOPHIHOTO  CKPEIIMBAHUS  JUIS

IpeACKa3saHuA HACJICAOBAHUA ITPU3HAKOB Y OPraHU3MOB

YMeHHe BBIOJHATH Ja0OpaTOPHBIE W TMPAKTHYECKHE PaOOTHI,
coOmoaTh MpaBwiIa MpU padoTe C y4eOHBIM U J1abOpaTOPHBIM

000pyI0BaHHEM

YMeHue - KpUTHUECKM  OICHMBaTh U  WHTEPIPETUPOBATH
uH(bOpPMAIIMI0 OHOJIOTHYECKOTO COJEP)KaHUs, BKIIOYAIONIYIO
NICEBJOHAyYHbIe 3HAHUS M3 pa3IUYHBIX HCTOYHUKOB (CMU,
HAy4YHO-TIOMYJISIPHbIE ~ MaTepualibl);  STHYECKUE  aCHEKTHI
COBPEMEHHBIX  HCCJIEIOBaHUl B  OHOJOTMM,  MEIUIMHE,

OMOTEXHOIOT MU

10

YMeHue co3maBaTb COOCTBEHHBIE IHCBMEHHBIE U YCTHBIE
coobmieHus, o0000mas OHONOTUYECKYI0 HH(POPMAIUIO U3
HECKOJIBKMX MCTOYHHMKOB, IPAMOTHO MCIIOJIb30BaTh HMOHSTHHHBIM

alrapar ouoJjoruu

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

C(I)OpMI/IpOBaHHOCTB 3HAHUM 0 MeCTe U poiin OHOJIOTUHU B CHCTEME

HAay4YHOTO 3HaHUA CCTCCTBCHHBLIX HAYK, B (I)OpMI/IpOBaHI/II/I




COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MUpA M HAYYHOT'O
MHUPOBO33PEHHUS; O BKIIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BuTHE OMOJIOTHH; (PYHKIIMOHAIBHOW TPAMOTHOCTH

YCJIOBCKA IJId PCIICHHUA JKU3HCHHBIX 3aJ1a4

YMeHHne packpbiBaTh COJAEpKAHUE OUOJOTHYECKUX TEPMHUHOB U
NOHATUI: BUM, TOMYJIALHUS, T€HO(MOH[, HBOJIOIHS, JBHKYIIHE
cwibl ((hakToOphl) SBOJFOIMH, TPUCIIOCOOICHHOCTh OPTraHU3MOB,
BUJI000pa30BaHUEe, JKOJIOTHUYECKHE  (PAKTOPhI, OSKOCUCTEMA,
MPOJYLEHThl, KOHCYMEHTbI, pPEIyLEHThl, LIEeNU MNUTaHUS,

9KOJIOTUYECKasi MUpaMuIa, OMoreoIeHo3, obuocdepa

YMenue wu3naratb OHOJOTMYECKHE TEOpPHH  (IBOJIOLMOHHAS
teopus Y. JlapBuHa, CHHTETHUYECKass TEOPHUS IBOJIOILUH), 3aKOHBI
U 3aKOHOMEpHOCTH (3apoapimieBoro cxoactBa K.M. bopa,
YepelOBaHMs IJIAaBHBIX HAIpaBJIEHUN W IyTed sBomronmu A.H.
CeseprioBa, yuenus o o6nochepe B.I. Bepnanackoro), onpenensite

T'paHHUIbl UX MIPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHne BIaJeTh METOJaMU HAydyHOTO TO3HAaHUS B OWOJIOTHH
(HaOMrOIEHNE U OTIMCAHUE KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUM;
OpraHu3aiusi W TMPOBEJACHUE OHOJOTHYECKOTO HSKCIEPHUMEHTA,
BBIJIBIDKGHUE THUIIOTE3bl; BBISBICHHUE 3aBUCUMOCTH  MEXIY
UCCIICAYEMbIMU  BEIWYMHAMH,  OOBSICHEHHWE  TOJYyYEHHBIX
pe3ynbTaTOB, HWCIIOJIB30BAHHBIX HAy4YHBIX IOHATHHA, TCOPUH U
3aKOHOB; YMEHHE JieJaTh BBIBOJBl HAa OCHOBAHHMU ITOJYYCHHBIX

pe3ynbTaToOB)

YMeHue  BBIIEHATH  CYIIECTBEHHBbIE  INPU3HAKU  CTPOCHMS
OMOJIOTUYECKUX OOBEKTOB: BMJIOB, MOMYJALUM, MPOIYLEHTOB,
KOHCYMEHTOB, PEIYyLEHTOB, OHOI€OLCHO30B U 3KOCUCTEM;
OCOOEHHOCTH  IPOLIECCOB  HACIEICTBEHHON  HM3MEHYMBOCTH,
€CTECTBEHHOT0 0TOOpa, BUA000Pa30BaHMs, MPUCIOCOOIEHHOCTH
OpPraHu3MOB, JIeHCTBHS SKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI,
IIEpEHOCa BEIIECTB M IOTOKAa DJHEPrUM B DKOCHCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMAax CBOEH MECTHOCTH,

KpYroBopoTa BCIICCTB U OMOreOXUMHUECKUX IMUKJIOB B 61/100(1)epe

YmMmenue INPUMCHATH IIOJYUYCHHBIC 3HAHUA [JIA O0OBsICHEHUS
OMOJIOTHYECKUX mpoueccoB u HBHCHHﬁ, JJIA IIPUHATHUA

MPaKTUICCKUX peI_HeHI/Iﬁ B IIOBCEJHEBHOM JKH3HM B ILEIIX




oOecrieyeHnss 0O€30MACHOCTH CBOETO 370POBbS U 3[0POBbS
OKPYXKAIOIIUX JIFOAEH, COOMI0ACHNSI HOPM I'PaMOTHOTO TIOBECHUS
B OKpY)Kalolel MpUPOJIHON cpejie; TOHUMaHUE HEOOXOIUMOCTH
UCTIOJIb30BAHUS  JOCTIKCHHH COBPEMEHHOW OHOJOTMH  JUIs

paloOHaJIbHOI'O NPUPOAOIIOJIB30BaAHUS

YMeHue pemate JIEMEHTapHble OMOJIOrMYECKHE  3a/ayH,
COCTaBJISITh CXEMBI TMIEPEHOCA BEIIECCTB M SHEPTUH B IKOCUCTEMAX

(uenu nmuTaHusA)

YMeHue BBINOJNHATH Ja0OpaTOpHbIE W NPAKTHUECKUE PpadOThI,
coOnroAaTh npaBuia npu paboTe ¢ y4eOHBIM M JIaOOpaTOPHBIM

000pyI0BaHHEM

YMeHue - KpUTHUECKH  OIEHMBaThb U  HHTEPIPETUPOBATH
nHpopmannio OHOJIOTUYECKOTO COAEPIKAHMSI, BKIIOYAIOLIYIO
MICEBJIOHAYYHbIE€ 3HAaHUA W3 pa3auyHbIX HcTOYHMKOB (CMU,
Hay4YyHO-TIONYJISIPHBIE MaTepuaibl); paccMaTpuUBaTh TI00albHbBIE
9KOJIOTUYECKHE TMPOOJIEeMBbI COBPEMEHHOCTH, (POpPMHUPOBATH TO

OTHOIICHHWIO K HUM CO6CTBCHHYIO ITO3HUIINIO

10

YMeHue co31aBaTh COOCTBEHHBIC IMHCBMEHHBIE W YCTHBIC
cooOmieHus, 0000mas OWOJIOTHYECKYI0 HHPOPMAIUIO U3
HECKOJIBKMX MCTOYHHKOB, IPAMOTHO HCIIOJIb30BaTh HMOHSTHHHBIN

alrapar OouoJIoruu




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus kak Hayka

1.1

buonorus — Hayka o »xwuBoil npupone. Ponp Ouonorun B GopMupOBaHUU

COBPEMEHHOI HaydHOU KapTUHBI Mupa. CucTemMa OMOJOTHYECKUX HAyK

1.2

Metonpl  1O3HAHUS JKMBOM MpHpojabl (HAOMIOJAEHHE, JKCIEPUMEHT,
OTHCaHue, U3MEepPEHHe, KIacCU(PUKAIUA, MOJAEIUPOBAHUE, CTATUCTUYECKAs

00paboTKa JaHHBIX)

JKuBrIle cucTeMBI 1 UX opraHusanusa

2.1

XKusble cucrembl (OMOCHUCTEMBI) KaK MpeIMeT U3ydyeHUs OHOJIOTHH.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpas3ue

2.2

YpoBHu OpraHu3aIH OMoOCHCTEM: MOJICKYJISIPHO-TCHETHYECKHUH,
KJIETOYHBIM, OpPraHU3MEHHbIM, MNOMYISIUOHHO-BUIOBOM, SKOCHUCTEMHBIMH,

onochepHbIi

XUMUYECKUH COCTaB U CTPOCHUE KIETKH

3.1

XUMHUYECKUH COCTaB KIIETKUA. XUMHYCCKHE 3JIEMEHTHI: MAaKpO3JIEMECHTEIL,
MUKPOIJICMCHTEI. Boz[a N MHUHCpPAJIBHBIEC BCEIICCTBA. (DYHKI_[I/II/I BOJbBI H

MHUHEPAJIBbHBIX BEIICCTB B KIICTKEC. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHue 6eIKoB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
HesameHnumble ¥ 3aMEHHMBIE aMUHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB.
YpOBHM CTPYKTYpbl O€IKOBOH MOJEKYIbl (IEepBUYHAs, BTOPUYHAS,
TPEeTHYHAsT M YETBEPTUYHAS CTPYKTypa). XMMHYECKHE CBOHCTBA OEIIKOB.
buonornyeckue pyHKIUU OEIKOB.

®depmeHTBI — Ouosorndeckue Karanuzatopbl. CTpoeHue QepmeHra:
aKTHBHBIN IIEHTp, cyOcTpaTHas cnennduarocts. KodepmenTsl. ButaMuHsl.

Otnmuus (bepMeHTOB OT HCOPTaHNYCCKUX KATaJIN3aTOPOB

3.3

VYrneBoapl: MoHOcaxapunsl (TJIOK03a, pubo3a U JAe30Kkcupubosa),
aucaxapuipl (caxaposa, JIaKT03a) W IMOoJIMcaxapuabl (Kpaxmai, TIHKOTEH,

1emtono3a). buonornueckue GyHKIIMH YTIIEBOIOB.




Jiunuasl:  TpUrIMUEpUAbI, cTepouabl, Qochomumuasl. ['mapoduasHO-
ruzpodoOHbIe cBocTBa. buonornueckue QyHkiuu nununos. CpaBHEHHE

YrjieBo40B, OEJIKOB U JIMIIUAOB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunoseie xkucnorer: JJHK wn PHK. Hykneotumsr — MoHOMEpHI
HYKIIeMHOBBIX KucioT. Ctpoenne u ¢pynkinun JJHK. Ctpoenue u ¢pyHkunu
PHK. AT®: ctpoenue u pyHKIMH

3.5

[uronorua — Hayka o kinerke. Kierounas teopus. Meronsl u3ydeHHs

KJICTOK

3.6

Knerka kak wenoctHas »xuBas cucreMa. OOmue NpPU3HAKK KIIETOK:
3aMKHyTasi HapykHas MeMmOpana, mojekynbl JIHK kak renernueckuit

arrmapar, CuCréMa CUMHTE3a Ocnka

3.7

Tunel kinerok: sykapuoTudeckas W mpokapuoTHueckas. OcoOeHHocTH
CTpOEHHUSl TMpokapuoTHueckoil kieTku. KierouHnas creHka OakTepuil.
CrpoeHune sykapuoTHYecKOor KieTKH. OCHOBHBIE OTIWYHUS PACTUTEIBLHOM,

KUBOTHOM M IpUOHOM KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIUKC, UX
¢dbynakuuu. [Tnazmarudeckas memOpana, e€ coiictBa u pyHkuuu. [{urommasma
u ed OpTraHOU/IBL. OpnHomeMOpaHHbIE OpraHOMIbI KJIETKH:
supomnazmarudeckas cetb  (OIIC), ammapat [onbIKH, JHU30COMBI.
[losryaBTOHOMHBIE ~ OpraHOMABI ~ KJIETKU:  MHUTOXOHJPUH,  IUIACTHJBIL.
[TpoucxoxaeHne MUTOXOHAPHIA U TuTacTu . Buapl minactua. HememOpanHbie
OpraHoMJIbl KIJIETKU: PUOOCOMBI, KJIETOUHBIA LEHTP, PECHUYKHU, KTYTHUKHU.

CDYHKI_[I/II/I OpraHou 0B KIJICTKH. Bxmouenus

3.9

SAnpo — perynstTopHblil neHTp KiIeTku. CTpoeHue sijpa: sjaepHas 000J04Ka,

KapunoIiuiasma, XpoOMaTuH, AAPbIIIKO. XpOMOCOMH

3.10

TpchnopT BCIICCTB B KIICTKEC

H(I/ISHGI[GHTGHLHOCTB KIICTKHU

4.1

OOMeH BelecTB, U METa00IN3M. ACCUMUTIAIUS (TIJIaCTUYECKU OOMEH) U
JUCCUMMIIALIUSA (SHEPreTHYeCKuit 0OMEH) — JIB€ CTOPOHBI €MHOTO Mpoliecca
MeTabonu3Ma. Tunsl oOMeHa BEIecTB: aBTOTPO(HBIM U reTepoTpodHBI.

Ponb (bepMeHTOB B OOMEHe BCHICCTB 1 NPCBpAICHUN SHCPI'UH B KIICTKE

4.2

®ortocunte3. CBeroBas u TemHOBas a3l (orocuHTe3a. Peakiuu
doTtocunTe3za. DPheKTUBHOCTh (PoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a IS
KU3HU Ha 3emiie. BrnusHue ycnoBuil cpenbl Ha (OTOCHHTE3 U CIIOCOOBI

MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.




XeMocHHTe3. XeMOCUHTE3UPYIOLe OakTepuu. 3HaueHHEe XeMOCUHTE3a JUIs

JKA3HHU HaA 3eMiie

4.3

DHepreTuyeckuii oOMeH B KJeTke. Pacieryienue BemecTs, BBIIACICHUE U
AaKKyMYJIMPOBAaHUE SHEPTHHM B KIIETKE. DJTambl SHEPreTHYECKOro OOMEHa.
I'muxomns. bpoxenune u ero Buabl. KucnoponHoe oxucinenue, wWin

KJIETOYHOE JIbIXaHue. D(PPEKTUBHOCTH SHEPTeTUIECKOTO 0OMEHa

4.4

Peakuun wmatpuuyHoro cunresa. I'enermueckas wundopmamus u JIHK.
Peanuzarus renetnueckoit HGOPMAIINH B KIIETKE. | @ HeTUUeCKHi KO ¥ €ro
ceorictBa. Tpanckpunius — wmarpuusbii cuHTe3 PHK. Tpancmamms —
ouocunte3 Oenka. KommpoBanue amuHokucinor. Ponbp pubocom B

OnocuHTe3e OeIKa

4.5

Heknerounsie popmsl xu3HN — BUpychl. ctopus oTkpbITHs BUpycos (/1.1.
NBanoBcknii). OcoOEHHOCTH CTPOCHUS M KU3HENEATEIbHOCTH BHPYCOB.
bakrepuodaru. bonesnn pacTeHuil, )KUBOTHBIX W YEJIOBEKA, BHI3LIBAEMBIC
BUpycamu. Bupyc ummyHoxedunura uenoseka (BHUY) — BozOymutens

CIT1/a. [TpodunakTuka pacnpoCTpaHEHH BUPYCHBIX 3a00JI€BaHMIA

Pa3mHOKeHne 1 HHANBUAYATbHOE pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1y, WM KU3HEHHBIW UK KIeTKU. MHTepdaza m MHTO3.
[Ipomeccer, mporekarorue B wuHTep(daze. Permmkamus — peakmus
marpuyHoro cuHTe3a JJHK. Ctpoenune xpomocom. XpoMOCOMHBIN HabOp —
KapuoTui. JIUMIOUIHBIM W  TalVIOUJIHBI  XPOMOCOMHBIE  HaOOPBI
Xpomatuel. Lluronornyeckue 0CHOBBI Pa3MHOXKEHUS M MHIUBUAYAJILHOTO
Pa3BUTHSI OPTaHU3MOB.

Jenenue kinetku — muto3. Cranuu muto3a. [Iporeccsl, mpoucxosiine Ha

Pa3HbIX CTAAUAX MHUTO34. buonorndyeckuii cMBICII MUTO3a

5.2

(DOpMLI Pa3MHOKCHHA OPraHu3MOB!: 0ecI10JI0€ U IOJI0BOE. Bunsr 0ecIoJI0ro0
PAa3MHOXCHUA: OCJICHUC HAABOC, IOYKOBAHHUEC OIHO- WU MHOI'OKJICTOYHBLIX,
cnopoo6pa30BaHHe, BCTCTAaTUBHOC Pa3MHOKCHHUC. I/ICKYCCTBGHHOG

KIIOHUPOBAHUEC OPraHU3MOB, €I0 3HAUCHUC JIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHE, €ro OTINYHUSA OT OECHOJI0TO.
Meito3. Cranun meiiosa. IIponeccsl, mpoucxoasdnie Ha CTagusax Meno3a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buosornueckuii cMbIC U

3HaYEeHUE Melo3a

5.4

I'amerorenes — mnmpounecc O6pa3OBaHI/I$I MOJIOBBIX KIICTOK Y JKHBOTHBLIX.
IlonoBeie kelle3bl: CEeMEHHUKM MW SHUYHUKH. O6p3.30BaHI/IC U pPa3BUTUC

ITIOJIOBBIX KJIETOK — I'aM€T (cnepMaTo301/1z[, ﬂﬁHeKﬂeTKa) — CIICpMATOTCHE3 U




oorene3d. (OCOOEHHOCTH CTPOCHUS SIHIEKIETOK U  CIIEPMaTO30UMIOB.

OmnonorBopenue. [laprenorenes

5.5

WnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAJIbHOE pa3BUTHE
(aMOpuorene3). Jrtambl SMOPHOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: IPOOJIeHHE, racTpyisnuus, opraHorenes. [loctamOproHamsHOE
pazButue. Turmbl MNOCTIMOPUOHAIBHOTO pa3BUTUA: MPSIMOE, HENPSIMOE
(mmunHOUYHOE). BimsiHue cpenpl Ha pasBUTHE OPraHU3MOB; (HaKTOPHI,
CIOCOOHBIE BBI3bIBATh BPOKIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHMsI: CTPOCHUE

CCMCHHU, CTAIUN PA3BUTHA

HaCJ'ICI[CTBCHHOCTB U USMCHYMBOCTb OPraHU3MOB

6.1

[Ipeamer u 3amaum reHeTwku. lctopus pa3BuTHS TeHeTHKH. Bxnan
POCCHMCKMX U 3apyOe€XHbIX YUEHBIX B pa3BUTUE TE€HETUKU. MeTobl
TFeHeTUKH  (TUOPUIOJIOTUYECKHH, I[MTOT€HETUYECKHM, MOJEKYISpHO-
reHetuyeckuit). OCHOBHBIE Te€HETHYeCKHue TNOHATUA. [eHeTnueckas

CHUMBOIJIMKA, UCITIOJIB3yEMas B CXEMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HacJieI0BaHUs MPU3HAKOB, YCTaHOBJIEHHBIE ['. MeHieneM.
Monoru0OpuaHOe CKpenMBanue. 3aKOH €IMHO0Opa3usi THOPUIOB MEPBOTO
nokoyieHus. [IpaBuio nomMuHHpoBaHMS. 3aKOH paCIICTUICHUS MPU3HAKOB.
I'unoTe3a yrctoTsl ramet. [logHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelldBaHHWE. 3aKOH HE3aBHCHMOIO  HacleJOBaHMUS
npu3HakoB. LluToreHermyeckue OCHOBBI AUTHOPUIHOIO CKPEIIMBAHUA.
Ananusupyromiee  ckpemirBaHue. lcrnonb3oBaHHE — aHATU3UPYIOLIETO

CKpC€UIMBaHUA A1 ONIPEACIICHUA I'CHOTHUIIA ocobu

6.3

CueruieHHOe  HaclieoBaHue TmpuszHakoB. PabGora T. Moprana 1o
CIIETUICHHOMY HAcCJeJ0BaHHUIO TE€HOB. Hapyiienue clerieHuss T€HOB B
pe3ynbTaTe KpPOCCHHTOBepa. XpOMOCOMHAas TEOpUsl HACIEIACTBEHHOCTH.
['eneTnyeckue KapThl.

I'enetuka nmona. XpoMOCOMHOE OIpEENIeHHE Moja. AYyTOCOMBI U TOJIOBbIE
XpOMOCOMBI. 'OMOraMeTHbIe U TeTeporaMeTHble opranu3mel. HacnegoBanue

IIPpHU3HAKOB, CHCIJICHHBIX C ITOJIOM

6.4

N3MeHUnBOCTS. Buner U3MEHUYUBOCTH: HEHACJIEJICTBEHHAS u
HacnencTBeHHass. Posb cpeapl B HEHACHEACTBEHHONM HW3MEHYMBOCTH.
XapakTepucTika Mo Au(pUKaTMOHHON U3MEHYMBOCTH. BapuainoHHslil psin u

BapuallMOHHAaA KpuUBasd. HopMa peakuun IIpHU3HAKA. KoanuectBennsie u




KaueCTBEHHbIE  MPU3HAKM M HUX HopMa  peakuuu.  CBoiicTBa

MOAU(PUKAITUOHHON H3MEHYHBOCTH

6.5

HacnexcTBeHHast, Wi T€HOTUIIUYECKAsi, M3MEHYMBOCTh. KoMmOMHaTHBHAs
M3MEHUYMBOCTb. Meio3 M MojoBOM Mpolecc — OCHOBa KOMOMHATHUBHOM
M3MEHYMBOCTH. MyTannoHHass u3MeHuuBOCTh. Kiaccudukanus myranuid:
IFE€HHbIE XPOMOCOMHBIEC, T'€HOMHbIE. YacToTa M NPHUYMHBI MYTALM.
Myrarensnsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEACTBEHHON

usmenunBocty H.M. BaBuiosa

6.6

I'enetnka yenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJbI T€HETHUKH
4eJI0BeKa: TeHEAIOTMISCKHIA, OJIN3HEIIOBEIH, IUTOTCHETUYCCKHIA,
OMOXMMHYECKUN, MOJIEKYISIpHO-TeHeTnYeckuil. COBpeMEHHOE OIpe/IeIIeHNe
TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHHpPOBAaHWE, TC€HOTUITMPOBAHUE, B TOM
gucie ¢ momompio [TI[P-ananu3a. HacimencTBenHbie 3a001eBaHMS YeIOBEKA:
reHHble 0oJie3HH, OO0JIE3HW C HACIEACTBEHHOW MPEApaciooKeHHOCTHIO,
XpoMOcOMHBIE Ooisie3HH. CoMaTWuecKue W TEeHEpAaTUBHBIC MYTallUH.
[IpuHnume! 3710poBOTO 00pa3a JKW3HW, AMATHOCTHKU, MPOQPIIAKTHKA H
JICUEHU T'€HETUYECKUX 0O0JIE3HE. Menuko-reHeTHYecKoe
KOHCYJbTHUPOBaHUE. 3HAUCHUE MEIUIIMHCKON T€HETUKU B IPEAOTBPAIICHUN

M JICYEHNUH I'eHEeTHYECKUX 3a00JIEBaHUI YeIoBEKa

Cenekmusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexiusi Kak HayKa M Ipolecc. 3apoXKICHUE CENEeKIIMN U JOMECTUKALIUA.
Yuyenue H.M. BaBuioBa o meHTpax HPOUCXOXKIECHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MpOHCXOKIEHUS AOMAIIHUX KHUBOTHBIX.

Copr, nopoja, mramm

7.2

CoBpeMeHHbIE METO/IbI celeKIUU. MaccoBbli U MHIAMBUIyalbHbII OTOOPHI B
CEJIEKLIMM PACTEHUH U )KUBOTHBIX. OLIEHKa 3KCTephepa. binM3kopoCcTBEHHOE
CKpelBaHue — MHOpuauHr. Yucras muHus. CKpeluBaHue YUCThIX JTUHUH.
I'etepo3uc, wmnm rubpuaHas cuna. HepoJICTBEeHHOE CKpeUIMBaHHE —
ayrOpuauHr. OtnanénHas rubpuanzanus U e€ ycnexu. VcKycCTBEHHBbIH
MYTareHe3 U IOJIy4eHHE MOJIUILIONA0B. JIOCTHIKEHHS CEJIEKIUU PACTEHUI,

JKUBOTHBIX U MUKPOOPIraHU3MOB

7.3

buorexHonorus kak oTpacib IPOU3BOACTBA. |'€HHAass MHXKEHEpHs. DTarbl
cosznanus pekomOounanTHoit JIHK u Tpancrennsix opranuszmoB. Kierounas
nmxeHepus. Kierounele KyiabTypbl. MHKpPOKIOHAJIBHOE pa3MHOKEHHE

paCTeHHﬁ. KJIOHHpOBaHI/IC BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO0 35U CTBEHHBIX




OpraHu3MoOB. DKOJOTHYECKHE U dTHUecKue mpodiemsl. MO — renernuecku

MOIU(PHUITMPOBAHHBIC OPTAHU3MBI

11 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

DBOJIOMMOHHASA OUOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CunerenbctBa 3BoJtoUUU. [lameoHTOIOTHYECKUE: TOCIIE0BATEIbHOCTD
IIOSIBJICHUA BUJIOB B MMaJIEOHTOIOTHYECKOM JICTOIMUCH, MEPEXOIHBIC q)OpMI)I.
buoreorpaduueckue: cxoactso u paznuuue ¢ayH u GIOp MATEpUKOB U
OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJCTBA M Pa3iuyusi SMOPHOHOB pa3HBIX
BHUIOB ITIO3BOHOYHBIX. CpaBHI/ITeJILHO-aHaTOMquCKHeZ T'OMOJIOTHYHBIC,
aHAJIOTUYHbIE, pPYIAMMEHTapHble OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-
OMOXMMHUYECKUE: CXOJICTBO MEXaHM3MOB HACIEICTBEHHOCTH U OCHOBHBIX

MeTab0JIMYECKUX MyTell y BCeX OpraHu3MOB

1.2

OpomonmonHass teopusa Y. [lapBuna. Ilpennocbuiku BO3HMKHOBEHUS
JapBUHM3MA. JBIKYIIME CUIIbI 3BOJIOLUHU BUIOB 110 JlapBUHY (M30BITOYHOE
pa3MHOXEHHE TP  OrPAHUYEHHOCTH  PECYpCOB,  HeomnpeaencHHas

W3MEHYUBOCTh, 00ph0Oa 3a CYIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrternueckas Teopus sBoonnud (CTD) W OCHOBHBIE €€ TOJOKCHHUS.

MuxkposBosmtorus. [lomynsius kak equHUIa BUAA U IBOIIOLUN

1.4

JIBroxyiiue cuibl ((pakTopbl) SBOJIOLUU BUJIOB B MpHpoJie. MyTalMOHHBIN
nporecc U KOMOMHAaTHUBHAs HM3MEHUMBOCTh. llomyssiiMoHHBIE BOJIHBI U
npeiip renoB. M3omsammsa u  murpanus.  EctectBeHHBld  0TOOp  —
HarnpaJIsIoIui Gakrop 3BoatorMu. POpMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yabTaT 3BoJitoLuu. lIpumepsl
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMOpdO3bI U UANOAJANTALINH.

Bun wu Bupgoo6GpasoBanme. Kpurepun Buma. OcHOBHblE  (HOpPMBI

BHUJI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe

1.5

MaKpOBBOJ'IIOLII/IH. (I)OpMBI 9BOJIIOIIMH (I)I/IJIGTI/I‘-IGCKaSI, JAUBCPIrCHTHAA,

KOHBCPIrcHTHAsd, apajjicjbHasd. HCO6paTI/IMOCTL OBOJIIOIITNH




Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHaydHbIe MpEICTAaBICHUSA O 3apOXKICHHM >XKHM3HU. HaydHble rumnoressl
BO3HUKHOBEHHMSI )KM3HU Ha 3emiie: abuoreHe3 M maHcnepMusi. XUMHYecKas
3BOJIIOLNS. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON 3BOJIIOIUH.
Hauanpueie stambsl Ouosnormyeckod sBomouuu. [unoreza PHK-mwupa.
[TepBrie kneTKU U UX 3BOIOLUSA. DOPMUPOBAHNE OCHOBHBIX I'PYIIIT KUBBIX

OPraHu3MoOB

2.2

Pa3BuTne xu3Hu Ha 3emuie no 3pam u nepuojam. Karapxei. Apxeiickas u
npotepo3oiickas 3pbl. Ilaneo3oiickas spa u e€ mepuoabl: KeMOpHICKUi,
OPJAOBUKCKHM, CUITYPUUCKUW, AEBOHCKUW, KaMEHHOYIOJIbHBIM, MEPMCKHUU.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ TepuoIpl: MAJCOTCHOBBIM, HEOT€HOBBIM,
AHTPONOTeHOBBIN. XapakTepUCTUKa KIMMAaTa U T'e0JOrMYeCKUX MPOIECCOB.
OcHOBHBIE 3Tambl SBOJIIOINMM PACTUTENILHOTO U KMBOTHOTO MHpA.
Apomopdo3ssl y pacTeHu# 1 )KUBOTHBIX. [losiBIIeHHE, pacliBET U BEIMUPaHUE

TPYIII KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHmyeckoro Mupa Kak OTpakeHue 5BoJoUuU. OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

DBoJIOLMS YenoBeKka. AHTPOIOJIOTUs Kak Hayka. PasBuTue mpencraBieHUn
0 TPOUCXO0XKIEHUH YelloBeka. MeTo bl H3ydeHus aHTpornoreHe3a. CxoacTaa
U pa3nuuus 4YeloBeKa U JKUBOTHBIX. CHCTeMaTHyecKoe TOJI0XKEHUE
YeloBeKa.

HBuwxymue  cunbl  (dakTopbl) — aHTpomorenesa.  HacnenctBenHas
W3MEHUYMBOCTh U €CTECTBEHHBIH 0TOOp. OOlIeCTBEHHBIH 00pa3 KHU3HH,

HU3rOTOBJIICHUC Opy,HI/Iﬁ TpyHda, MBIIIJICHUC, PEUYb

2.5

OcHOBHBIE CTaIMN U BETBU HBOJIIOLIMY YEJIOBEKA: aBCTPAJIONUTEKU, YenoBek
ymenslid, Yenosek mnpsaMoxonamui, YenoBek HeaHaepranbCKuh, YemoBek
pasyMHbIM. Haxonkum HCKomaembIX OCTaHKOB, BpEMs CYLIECTBOBaHUSA,

00J1acTh pacnpoCTpaHCHUH, 00BEM TOJIOBHOTO MO3ra, O6p33 JKU3HH, Opyausd

2.6

YenoBedeckue pachl. OcHOBHBIE OOJIbIIINE pachl: E€BpoIconaHas
(CBpEBPIﬁCKEUI), HErpoO-aBCTpAJIOUAHAA (BKBaTOpI/IaJILHaﬂ), MOHTOJIOMaAHAaA
(a3I/IaTCKO-aMepI/IKaHCKaH). qepTBI HpI/ICHOCO6JICHHOCTI/I HpCHCTaBHTCHCﬁ
YCJIOBCUCCKUX paC K YCIOBUAM CYIHICCTBOBAHMHA. EnouHcTBO yemoBeuecKux

pac. Kputuka pacuzma




OpranusMsbl ¥ OKpyKarolas cpeia

3.1

Okonorus Kak HayKa. 3afjauy U pa3Jelibl 3KOJOTHH. MeTo bl 3KOIOTHYECKUX
uccienoBaHui.  Jkojorudeckoe  MupoBos3peHue. Cpenpl  oOuTaHUS
OpraHnu3MoOB: BOJHaA, Ha3€MHO-BO3AylIHAaA, IIOYBCHHAs,

BHYTPHOpPraHU3MEHHAs

3.2

Okonoruveckne (akroper. Krnaccudurammst 3kogorudeckux (HakTopos:
abnoTuveckre, OMOTHYECKUE U aHTPOTIOTCHHBIC. J[eHCTBHE IKOJIOTHYECKUX

(hakTOpOB Ha OPraHU3MBI

3.3

AOuoTtudeckue (HakTOphI: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTOMEPHOIU3M.
[IpucnocobneHust OpraHu3MoB K JACUCTBHIO aOMOTHYECKUX (DAKTOPOB.

buonornueckue puTMsl

3.4

buotnueckne  Qaxkrtopel.  Buasl = OMOTHMYECKMX ~ B3aMMOJEMCTBUNA:
KOHKYPEHLIUS, XHUIIHUYECTBO, MapasuTH3M, MYTyallu3M, KOMMEHCAIU3M
(Hax7IeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAJIU3M, HEUTpaIu3M. 3HAYCHHUE
OMOTHYECKUX B3aMMOJEHCTBMM JUIsI CyLIECTBOBAHUS OPIaHU3MOB B

MIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYCCKHE XapaKTCPpUCTUKH TOIYJIALIUH. OCHOBHBIE ITOKAa3aTean
IoMyJIAHUU: YUCIICHHOCTD, IIJIOTHOCTDL, POXKAACMOCTh, CMCPTHOCTD, ITPHUPOCT,

MuUrpanus. HI/IHaMI/IKa YUCJICHHOCTH IIOITYJIIONUN U eé peryiianusa

COO6H.[CCTBa " 3KOJIOTMYECCKHUE CUCTEMBI

4.1

CooOuiectBo opranu3mMoB — OuorneHo3. CTpyKTypsl OHUOIIEHO3a: BUIOBas,
MpOCTpaHCTBeHHAs, Tpoduueckas (mumienas). Bugpl-nomunantel. CBsizu B

OHOLIEHO3E

4.2

Dkonoruveckue cuctemMbl (dKkocucteMbl). Ilonartue o0 »3kocucTemMe u
ouoreoreHo3e. OYHKIMOHATbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: TIPOAYIICHTHI,
KOHCYMEHTHI, penayleHThl. KpyroBopoT BellecTB M TOTOK JSHEPrUu B
skocucteme. Tpoduueckue (MUIEBbIE) YPOBHU IKOCHCTEMBI. [luieBbie
nenu u cetd. OCHOBHBIC MOKA3aTeIN PKOCHUCTEMBI: OMOMacca, MPOIyKIIHUs.
DKONOTUYECKHEe MHUpAaMUbL: MPOAYKUWW, YHCIEHHOCTH, OHOMACCHI.

CBoiicTBa DKOCHCTEM: yCTOﬁ‘-IHBOCTB, caMoperyJrsinus, pa3BuTHUC. CYKI_ICCCI/IH

4.3

HpI/IpO,Z[HLIe SKOCHUCTEMEI. DKOCHCTEMBI OSép " PCK. DKocHCcTeMa XBOMHOTO

HJIW THAPOKOJIMCTBCHHOI'O JIECa.




AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBL.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMEI.
buonornueckoe WM XO3SMCTBEHHOE  3HAYEHUE  arpOdKOCUCTEM U
ypOO3IKOCUCTEM.

buopasnooOpasue kak Qaktop ycroWumBocTH 3KocucTeM. CoXpaHCHHE

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

VYuenne B.U. Bepnaackoro o 6uocgepe. I'panuiibl, coctaB U CTpyKTypa

6uocoepsl. XKupoe BemectBo u ero pynknuu. OcodeHHocTu 6nocheps! kak

4.4 r100abHOM PKOCUCTEMBI. J[MHaMHuueckoe paBHOBecue M oOpaTHasi CBSI3b B
ouocdepe. KpyroBopoTsl BEIIECTB U OMOTCOXUMUYECKUE ITUKITBI DJIEMEHTOB
(yrnepona, a3oTa). 3oHaILHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH
YenoseuecTBo B 6Mochepe 3emiin. AHTPOIIOTEHHbIE U3MEHEHNUs B Onocdepe.

45 ['moGanpHBIE SKOTOTUYECKHUE TPOOITEMBI.

OcHOBa panMOHAIBHOTO YIPABICHUS NPHUPOAHBIMH pECypCaMH MU HUX

ucnoJib3oBanue. JIocTkeHrs OO0 U OXpaHa MPUPOIbI










