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INOACHUTEJIBHASA 3AIINCKA

[Ipun pa3zpaboTke mnporpaMMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
ompeeNieHus] MOAXOA0B K (POPMHUPOBAHUIO COACpXKAHUS Y4eOHOro MpeamMera
«buonorus» cocraBwim: KoHuenryaiaeHele nonoxkeHns PDPIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COJep)KaHus, pe3yJbTaToB OOy4YeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX HENIX U
OPUHIMIAX, XapaKTEePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHEro
o61iero oopazoBanus B Poccuiickoit denepannu, a Takxke MOJI0KEHUS 0 crieruduke
Ouonoruu, e€ 3HAUYEHWHM B TIO3HAHMM JKUBOM TMPHUPOABI U 0OecleyeHUuu
CYILIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. COriacHO Ha3BaHHBIM MOJIOKEHUSIM,
orpe/iereHbl OCHOBHBIE (DYHKITMHU MPOrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no Ouosoruu 1aét MpeacTaBlICHHE O 1eNsX, 00 00IIel cTpareruu
00y4eHUs1, BOCOUTAHUS U pa3BUTHUS 00YUaIOIIKXCS CPEACTBAMU Y4eOHOI 0 MpeaMeTa
«buosnorusy, onpezaenser o0A3aTeIbHOE MPEAMETHOE COAEpKAHUE, €r0 CTPYKTYPY,
pacmpeneneHue Mo paszjiesiaM M TeMaM, PEKOMEHAYEMYIO0 MOCIIe0BaTEIbHOCTD
U3y4YeHUs] y4eOHOTro MaTepuasna ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBA3E€H, JIOTMKM 0O0pa30BaTeIbHOIO TIPOLECcca, BO3PACTHBIX OCOOEHHOCTEN
00yuarommxcs.

B nporpamMme o OMo10THY TakKe YIUTBIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METaNpeIMETHBIM W TPEIMETHBIM pe3yjbTaTaM oOO0ydeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHOM
JeATeNIbHOCTH/YUeOHbIX JEHCTBUI OO0YydYarolUXCsi MO OCBOCHHUIO COJIEpKaHUS
OHMOJOrNYeCKOro 00pa3OBaHMUS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIil YPOBEHB) peain30BaH
IPUHIIMI TPEEMCTBEHHOCTH B M3yYE€HUU OWOJOruu, Onarojapss 4emy B Hel
IPOCMATPUBAETCA HANpPABJICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBSI3aHHBIX C
(dbopMHpOBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHU, LHEHHOCTHBIX
OpHEHTALU{ JIMYHOCTH, 3KOJOTMYECKOIO MBIIIJIEHUS, IPEICTABIECHUN O 310pPOBOM
oOpase >XU3HM U OEpEKHBIM OTHOIIEHHWEM K OKpYXalollehd MPUPOIHON cpefe.
[ToaToMy Hapsimy ¢ u3ydyeHHeM OOLICOMOJOTUYECKUX TEOPHH, a TakKe 3HaHHUH O
CTPOEHHUU >KMBBIX CUCTEM PA3HOI'O PaHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOLIECCOB B MPOrpaMMe MO OMOJIOTMH yAEJII€HO BHUMAHUE HCHOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B TOBCEIHEBHOM KU3HU JJI PEIICHUSI MPUKIATHBIX 3a/1a4, B
TOM YHcie: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeOBEKa, MEIHUKO-
Te€HETHYECKOTO KOHCYJIbTUPOBAHUSI, 000OCHOBAHUS SKOJIOTHUECKH 1IEJIECO00Pa3HOTO
MOBEJICHUS B OKPY’KAIOLIEH NMPUPOJHON CpEAe, aHAIU3a BIMSAHUSA XO3SIMCTBEHHOM
JEATENbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMAaHHS K TPUKIATHON HANMPABICHHOCTH YYEOHOrO mpeaMera
«buosnorus» NpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIEUEHUS YCIOBUM JIJIs pEeIlIeHUs



OJTHOM M3 aKTyaJlbHBIX 33]1a4 IIKOJIBHOTO OMOJIOTMYECKOTO 00pa30BaHus, KOTOpas
npeamnoyiaraeT (popMUpPOBaHUE Yy OOYUYAFOITUXCS CIIOCOOHOCTH aJIalTHPOBATHCS K
WM3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buosnorus Ha ypoBHE cpeaHero ooOmero oOpa3oBaHMsS 3aHMMAET Ba)KHOE
Mecto. OHa obecrneunBaeT (GOpMUPOBAHUE Yy OOYYArOUIUXCS MPEJICTABICHUN O
HAy4YHOM KapTHUHE MHpa, pacliupsieT U 0000mIaeT 3HaHUS O KUBOM mpupone, eé
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allid M HBOJIIOLUHU, CO30AET
yCIOBUSL  JJisi:  TO3HAHMS  3aKOHOB  JKMBOW  MPUPOIbI, (OpPMHUPOBAHUSA
(GyHKUHMOHANBHOW T'PAMOTHOCTH, HABBIKOB 370pOBOTO M 0Oe3o0macHoro ooOpasa
KU3HH, IKOJIOTMYECKOr0 MBIIUICHHS], IEHHOCTHOTO OTHOILEHHUS K KUBOU MpPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKe JUIsl pEIICHHs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  oOmero  oOpa3oBaHUs,  CONUATIU3ALUU
oOyyvaronuxcs. M3yyenue 6uosorun oOecrieyuBaeT yciaoBus sl (popMUpOBaHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpHl, CIIOCOOCTBYET WMHTETrpalui OMOJOTHYECKUX 3HAHUU C
MPEICTABICHUSAMH U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, GPUBUKHU, XUMUU U
reorpaduu. Ha3paHHble MNOJNIOKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorusi» CcOCTaBMIM OCHOBY /I ONpENEJICHUS MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COJAEp)KaHUsA, TMPEACTaBICHHOr0 B IMporpamme 1o
OHOJIOrUu.

Otb6op comepxkanus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3UIMK KyJIbTYpOCOOOpPAa3HOrO0 TMOJIX0/la, B COOTBETCTBHM C
KOTOPBIM O0yuarluecss JOJKHbI OCBOMTh 3HAaHUS M YMEHHUSA, 3HAYUMBbIE IS
dopMupoBaHus 0OmIEeH KyJIbTYphl, ONPEICNAIONINE aJeKBaTHOE TIOBEICHUE
YEJIOBEKa B OKPYIKAIOMIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOU
KU3HU U MPAKTUYECKOM aesTeabHOoCTH. Oco0oe MECTO B ATOM CHCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIy)KaT OCHOBOMW /i1 (pOPMUPOBAHUS
NPEACTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTMHE Mupa U
[EHHOCTHBIX  OpPUEHTAIMSIX  JMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOTHYECKOTO 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJEpX aHUs Y4eOHOro marepuaia B NpOrpaMme IIO0
OMOJIOTUM OCYILECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBON OpraHU3aluu U
IBOJIIOIIMHU. B COOTBETCTBUHU € 3TUM B CTPYKType yueOHOro npeamera «bruonorus»
BBIJICJICHBI CIIEAYIOLINE COAEp/KAaTEIbHbIE TUHUU: «brosorus kak Hayka. MeTobl
HAy4yHOro no3HaHus», «KieTka kak Ouosioruueckas cucrema», «OpraHu3zm Kak
ouosnoruyeckas cucremay, «Cucrtema U MHOrooOpazue OpraHM4eCKOro MHpay,
«OBOJIOLMSA KUBOU MTPUPOABD?, « IKOCUCTEMBI M PUCYIIHE UM 3aKOHOMEPHOCTI.



Lenp um3yuenusi yueOHoro mpeamera «buomorus» Ha 06a30BOM ypOBHE —
OBJIAJICHUE  OOYYAIOMIMMHUCS  3HAHUSMH O  CTPYKTYPHO-(YHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra ¢ NOpUOOpEeTeHHE yMEHUM
UCIOJIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEUCTBUI B OTHOLUEHUU OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS PA3JIMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTixkeHne nenu u3ydeHus ydyeOHoro npeamera «buonorus» Ha 6a30BoM
ypOBHE 00eCIeunBaeTCs peuIeHHEeM CIeAYIOUINX 3aa4:

OCBOCHHE OOYYaIOIIUMHUCS CHCTEMbl 3HaHUN O OHOJIOTHYECKUX TEOPUSX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOM
Uit GOpMHUpPOBaHUSL NPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJaX HAay4YHOTO MO3HAHMS, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allvu, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEIUIEKTYyaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOLECCE aHalIM3a JAaHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJCH M MOIXOJ0B K W3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE y oOOydarommxcs oO0mel KyJabTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SBJICHUS OKPYKAIOUIETO
MHUpa >KUBOM NPUPOJIbI HA OCHOBAHUU 3HAHUM U OIBITA, MOJYYEHHBIX MTPU U3YUECHUU
OuoJiorny;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUWA B MPAKTUYECKOM JIESITENIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOYKHOCTH IO3HAHUSI YEJIOBEKOM YKUBOM
IPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOLIEHUS K HEH, COONIIOIEHUST ATHUECKUX
HOPM IIPU TIPOBEJICHUN OMOJIOTMYECKUX UCCIIET0OBAHMM;

OCO3HAHHME IIEHHOCTH OHWOJIOTMYECKUX 3HAHUW Jig TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOMN KYJIBTYpPBL, 111 OPMUPOBAHUS HAYUHOI'O MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEIHEBHOM KU3HU JJISI
OLICHKH MOCJIEACTBUN CBOEH JIESITEIBHOCTH 10 OTHOLLICHUIO K OKPYXKAIOLIEH Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE U COONIOAEHUE Mep NPOPHUIAKTHKA
3a00sieBaHUM.

B cucreme cpennero oOuiero ooOpaszoBaHusi «buosorus», uzydyaemas Ha
0a30BOM YpOBHE, SBIISIETCS O0SA3aTEbHBIM YUYEOHBIM IMPEIMETOM, BXOSIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyYHbBIE TIPEIMETHI.

Jnst uzydenusi OM0JI0TuM Ha 6a30BOM YPOBHE CPEHEro 00111ero oopazoBaHus
otBoauTcs 68 yacoB: B 10 knacce — 34 gaca (1 gac B Hegenro), B 11 knacce — 34 gaca
(1 gac B Henemnto).



COJEPXXAHME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusmocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponb Ononoruu B popMHUpOBaHUU COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTo/1bI TO3HAHUS )KUBOUW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHue, KiaccupuKalus, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuubl 1 cxeMbl: «MeTO/Ibl TO3HAHUS YKUBOU MPUPOJIBI».

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcmonp3oBaHHe pa3IWYHBIX METOJIOB IPHU
H3YYCHUH OMOJIOTHYECCKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPTraHU3AIUA.

JKuBble cuctembl (OMOCUCTEMBI) KakK MpeaMeT udydenust ononoruu. OTanyue
KUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHUCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTUYECKUI), Onoc]epHBbIit.

JdeMoHcTpanuu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINU
YKUBOW IPUPOIBD.

O6opynoBanue: moaenb Mmonekyibl JJTHK.

Tema 3. XumMu4ecKuii COCTaAB M CTPOCHHE KJIETKH.

XVMMHUYECKHIM COCTaB KIETKHM. XUMHUYECKHUE DJIEMEHThI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Boia 1 MUHEpasbHbIE BEILIECTBA.

OyHKIMK BOABI U MHUHEpaIbHBIX BemecTB B kieTke. [lognepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHne OeaKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3aMeHnnmble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€lKOBOM MoOJeKyiabl (IepBUYHAs, BTOPUYHAs, TpPETUYHAS U
YETBEPTUYHAsS CTPYKTypa). XHMHUYECKUE cBoiicTBa OenkoB. buonormyeckue
byHKIUNU OEITKOB.



depmenTsl — OnoIOrHUecKre Karaau3aTopsl. CTpoeHue GpepMeHTa: akTUBHBIN
neHTp, cyocrpatHas crnenuduyHocTtb. Kodepmentsl. Burtamunbpl. Otauyus
(dbepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

YrieBoasl: MOHOCaxapu bl (TI0K03a, pru003a U 1e30KCUpru003a), Thucaxapu/ibl
(caxaposa, JakTo3a) MW ToOJHMCaxXapuabl (Kpaxmaja, TIJIMKOTeH, IeJUI0103a).
buonornueckue pyHKIUU yTI€eBOIOB.

Jlumuael:  Tpuraunepunbl, Qochomunuasl, crepouasl. [ uapoduIbHO-
runpodoOHbIe  cBoiicTBa. buonormdyeckue ¢yHkuuu JunuaoB. CpaBHEeHUE
YTJI€BOOB, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB YHEPTHUU.

HyxnennoBele kucnorsl: JHK wu PHK. Hykneotuaer — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Crpoenue u pynkmuu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIHUH.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aUMOIEHCTBUS
unen u HaKToB B HAYUYHOM MMO3HAHUU. MeTO/ bl U3yUEHUS KICTKHU.

Krnetka kak nenoctHas xuBas cucrema. OO01ye Npu3HaKky KJIETOK: 3aMKHYyTast
Hapy>kHass MmemOpana, moiekynsl JIHK kak reHermdeckuit ammapar, cuctema
CUHTE3a Oelka.

Tunel KJIETOK: »yKapuoTHYecKass U mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUs MpokKapuoThuyeckon kieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOU H
TPUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX
¢bynkuuu. [nazmatuueckas memOpana, e€ cBorictBa U PyHkuuu. [lutomnnasma u eé
opranouibl. OnHomemOpaHHbie opraHouabl kietku: OIIC, ammapar [Nonbmxu,
nn30coMbl.  [loyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHIPHUU, IUIACTUIBI.
[IpoucxoxeHne MUTOXOHJpUM W Tactud. Bunbl mnactun. HememOpanHbie
OpraHOWJbl KJETKH: PUOOCOMBI, KIETOUYHBIH IEHTP, ILEHTPUOJH, PECHUYKH,
KryTUKU. OYHKIIMA OPTraHOUJIOB KJIETKU. BriroueHus.

Anpo — perynaropuslii HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Jwnarpammer: «PacnpeneeHne XuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOJILH.

Tabmuubl u cxembl: «llepuoguueckas TadnauIa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHune MoJIeKyYJibl BOJIb», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl OeKay,
«Ctpoenne pepmentay, «Hyxnennossie kucnotel. [JHK», «Ctpoenne Moiaexybl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIEeTKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKH,
«CTpoeHue sipa KIEeTKN», « Y rIeBoAbDY, «JIMmuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JJIi IPOBEACHHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MHUKPONPENApaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuIa3bl WU KaTalla3bl)y.

Jlabopatopnas pabora No 2. «M3ydyeHue CTPOCHHUS KIETOK PpACTECHHIA,
KUBOTHBIX U OAaKTEpHil MOJ MHUKPOCKOMOM Ha TOTOBBIX MHUKpOMpENapaTax M HUX
ONMCAHUEN.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIlIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuii OoOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonau3Ma.

Tunbr oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Posib pepmMeHTOB B
0oOMEHE BEIlIeCTB U MPEBPAIICHUHN SHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dboTocunTe3a. DPphekTUBHOCTh OoTOCHHTE3a. 3HaUCHUE (POTOCHHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycnoBuii cpenpl Ha (OTOCUHTE3 M CIIOCOOBI TOBBIIIEHUS €T0
MPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUIe OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
KU3HH Ha 3emie.

OHepreTuueckrii oOMeH B KjeTKe. PaciuernsieHue BElECTB, BBIACICHHE H
aKKyMYJIMPOBAaHHE SHEPTUH B KIJIETKE. DTalbl JHEPreTUIECKOTro oOMeHa. [ mukonus.
bpoxxenne u ero Buael. KuciopogHoe okucieHue, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPPHEKTUBHOCTh FIHEPTETUUECKOT0 OOMEHA.

Peaknimn wmatpuuHoro cuHTe3a. ['eHermyeckas wuHdopmanus u JIHK.
Peaymzanusi reHerndeckodt wmHGOpMAMM B KIETKE. | €HETHYECKMM KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuunblii cuate3 PHK. Tpancnsauus — OuocunTes
oenka. Oranbl TpaHcsaiuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3au — BUpychl. ctopus oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOGHHOCTHM CTPOGHHUS H JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMBbIC
Bupycamu. Bupyc ummynoneduimura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpatHass ~ TpaHCKpHWIIIIMSA, peBepraza W uHTerpaza.  lIpodwunaktrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHMUIA.

JdeMoHcTpanum:

[Toptpersr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MHUTOXOHIPUSY,
«OHepreTuyeckuid oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenue n QpyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTnuecKuii Komy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbld nukin Bupyca CIIN/a,
oakTepuodaray, «Pemnmukarus JHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay», « CTpoeHHe KISTKN», MoJieab cTpyKTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Iporecchl, mpoTekaronue B uHTepdasze. Pernmukanus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHIL
JIumionaHeIi W TAluvIOWIHBIA ~ XpOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{uTonoruueckue OCHOBBI PA3MHOKEHHMS W  HWHIAUMBHAYaJbHOIO  Pa3BUTHUSA
OpPTraHu3MOB.

Henenune knetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasye Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrHYECKUA CMBICT MUTO3A.

[Tporpammupyemasi TuOeNb KIETKH — aroITo3.

®opMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Oecronoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- UM MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXkeHUe. VIcKkyccTBeHHOE KIOHHpPOBaHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meito3. Craguu meiosa. IIpoiiecchl, MpOUCXOAIINEe HA CTAAUSAX MeEio3a.
[ToBenenue xpomocom B Meio3ze. KpoccuHroBep. buomormyeckuid CMbICT U
3HAYECHUE MEH03a.

['ameTorene3 — mponecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sMYHUKU. OOpa3oBaHuWE W PA3BUTHE TMOJOBBIX
KJIETOK — TaMeT (CrepMaTo30uJl, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpOEHUS SUIICKIETOK U CcrepMaTo30ugoB. OIUI0OJ0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBLHOE  Ppa3BUTHE
(omOpuorenes). Jrtarbl SMOPHOHATBLHOTO PA3BUTHSL Y TMO3BOHOYHBIX >KHBOTHBIX:
npobienue, ractpyisnus, opraHorene3. IloctamOpuonanbHoe pazButue. Tumbl
MOCTAMOPUOHAIIBHOTO PAa3BUTHS: TIPsAMOE, HenpsMoe (IMYuHO4YHOE). BimsHue



Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CITIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJACTBA.

Poct u pazButue pacreHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY, «JIBoiiHOE
OIUIOJOTBOPEHHUE y LBETKOBBIX pAacCTEHUN», «BerertaTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpoeHUE TOJNOBBIX KIIETOK),
«Ctpoenne xpomocoMbl», «Knerounsri nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «Ilpsmoe u HenpsMoe pa3BUTHE», «['aMeToreHes y MIEeKONMUTAIOMNUX U
yesoBekay, «OCHOBHBIE CTaIMM OHTOTEHE3a.

Ob6opynoBaHue: MHKPOCKOTI, MHKpPOITIpEnapaTsl «CrniepMato3ou bl
MJIEKOIIUTAIOLIEro», «SIHlekneTka Miaekonuraromero», «Kapuoknnes B KiIeTKax
KOpEIlIKa JyKa», MarHuTHas MOJENb-alIuIuKaiusa «J/leieHue KIEeTKW», MOJIEIb
JIHK, Mmozaenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 3. «HabGmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOMpenapaTaxy.

JlaGoparopuass pabora Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacjieACTBEHHOCTb M U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3aaum reHeTUKd. Victopus pa3BUTHs TeHETUKU. Posib iuTonoruu
U HSMOPHOJIOTUM B CTAHOBJICHUM TEHETHUKHU. BKi1ag poccHUUCKuX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETHUKU. METOJbl TEHETUKU (TUOPUAOIOTHUYECKUM,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHs. [ eHeTuYecKas CHMBOJIMKA, UCIOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuiHoe CKpelMBaHue. 3aKoH €IWHO00pa3vs THOPUIIOB TIEPBOTO
nokoJieHus. [IpaBuno oMuHHpPOBaHUs. 3aKOH paclICIUICHUs MPU3HAKOB. [ nnores3a
YUCTOTHI raMeT. [1oHOE 1 HEeMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHue. 3aKOH  HE3aBUCHMOTO  HAacIEAOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPHUIHOTO  CKpEUIMBAHUSI.
AHanu3upymolee ckpelBaue. Fcrnoap30Banne aHATM3UPYIOUIETO CKPEIUBaHUS
JUIS1 OTIPE/IeSICHUsI TeHOTUIIa OCOOU.

CuemnnieHHoe HacaeaoBaHue pu3HakoB. Paborta T. Moprana no cuerjieHHoMy
HaCJIeI0BAaHUIO T€HOB. HapyleHune clersieHns FeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpUS HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['enernka mosia. XpoMOCOMHOE OIPENEICHUE M0JIa. AyTOCOMBI U TOJIOBBIE
XpomMocoMbl. ['omoramernesle M rereporaMeTHeie OpraHus3mbl. HacienoBanue
MIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUibl K3MEHYMBOCTHU: HEHACIEICTBEHHAS! U HACJIEACTBEHHAS.
Posp  cpexnpl B HEHACIEACTBEHHOM  U3MEHUYMBOCTH.  XapaKTEpUCTUKA
MOAU(UKATMOHHOW U3MEHUYMBOCTU. BapuanmoHHbIi psil U BapualluOHHASI KPUBAs.
Hopma peakunu npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBECHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBoiCTBA MOAU(PUKAIIMOHHON NU3MEHYHUBOCTH.

HacnencrtBeHnHasi, WM TEeHOTUIIMYECKas, HU3MEHUYHUBOCTh. KoMOMWHATHBHAas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATUBHOU
M3MEHYMBOCTU. MyTanmoHHasi 3BMeHUYUBOCTh. Kimaccudukanusi MyTainuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYHHBI MyTaluii. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BuesdnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTD.

['enernka uyenoeka. Kapumortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: TeHeaIOTHYECKUM, OJTM3HEI[OBBIN, IINTOT€HETUYCCKUM, OMOXHUMUYECKHUH,
MOJIEKYISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpeIeJICHHUE TE€HOTHUIA!
MTOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMPOBAHUE, B TOM YHCII€ C MOMOIIbIO
[M[{P-ananu3a. HacnenctBeHHble 3a00yieBaHUSI 4YeJIOBEKAa: TI'e€HHbIE OO0JE3HHU,
00JIE3HH C HACJEICTBEHHOW MpPEeIpacroyioKEHHOCTbIO, XpPOMOCOMHbBIE OO0JIE3HHU.
CoMarnueckue U reHepaTtuBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBL
310pOBOr0 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oone3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTUpPOBaHME. 3HAUCHUE MEIUITMHCKOMN
TE€HETUKU B MPEJOTBPAIICHUY U JICYCHUU TEHETUYECKUX 3a00JICBaHUM YeIOBEKa.

JlemoHcTpanum:

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

Tabnuirel 1 cxembl: « MOHOTHOPUIHOE CKPEIUBAHKE U €TI0 ITUTOTCHETHYECKasI
OCHOBa», «3aKOH PACHIECIIJIEHHS U €r0 UTOT€HETUYECKAss OCHOBA», «3aKOH YHCTOTHI
ramer», «lurubpuanoe ckpemmBanuey, «LluTonornyeckre OCHOBBI AUTHOPUTHOTO
CKpemuBaHus», «Menosy, «B3anmMoaencTBue aielbHbIX T€HOBY, «I eHeTnueckue
KapThl PACTEHUM, )KUBOTHBIX U 4elioBeKay, «l'eHeTnka momnay, «3aKOHOMEPHOCTH
HACJEJOBaHUs, CLUEIUIEHHOTO € MoJoM», «KapuoTumel 4yenoBeka M KMBOTHBIX),
«Buapel uamMeHunBOCTHY», «MoaudukamoHHas HU3MEHUYUBOCTHY, «HacienoBanue
pesyc-daktopay, «l'eHeTrnka rpynm KpoBm», « MyTarimoHHast U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anuInKanud «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe npomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpPOMOCOM», MUKPOCKOII U MUKpomnpenapaT «po3odunay (Hopma, MyTaiuu Gopmbl
KPBUIBEB U OKPACKHU Tena), repOapuii «['opox moceBHOM».



JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnas pabora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO W
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIbI HAa TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopnas padota Ne 6. «M3yyenne MoaudUKaliMOHHOW U3MEHUYUBOCTH,
IIOCTPOEHHUE BapUALMOHHOI0 Psifia ¥ BAPUALIMOHHON KPUBO».

JlaGoparopHas pabota Ne 7. «AHanu3 MyTanuili y apo30(uiibl Ha TOTOBBIX
MHUKPOIIpENapaTax».

[Ipaktuueckas pabora No 2. «CocraBieHHEe W aHAIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka W IpoLecC. 3apOoXkKACHUE CEJEKIUU U JTIOMECTUKALIHSL.
VYyenue H. U. BaBuiioBa o ieHTpax mpoUCXOXKACHUS B MHOT000Pa3us KyIbTYPHBIX
pactennil. LleHTpbl NpOoUCX0XKAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPO/a, IITAMM.

CoBpeMeHHbIE METOIbI CeNeKIMU. MaccoBbli U UHAUBUAYAJIBHBIN OTOOPHI B
CEJIEKIIMM DPACTEHUHW M JKUBOTHBIX. OlleHKa 3KCTephepa. binm3kopoacTBeHHOE
cKpeminBaHue — WHOpuauHr. Yuctas nuHusA. CKpellMBaHWE YUCTHIX JIMHUH.
['erepo3uc, wiu rubpuanas cuia. HepoacTBeHHOE CKpelllBaHWe — ayTOPUIMHT.
Otnanénnas rudbpuauzanus u e€ ycnexu. MIckycCcTBeHHbIN MyTareHes u noJly4eHue
MOJIMIUIONUIOB. [IOCTHKEHNS CEIEKINN PACTEHHM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonOrMs Kak OTpacib NPOWU3BOACTBA. |'€HHAs WHXKEHEpHsA. OTambl
coznanust pexomOuHantHoM JIHK wu TpancrenHsix opranusmoB. Kierounas
nHxeHepus. Kiietounsle KyJbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOJIYKTHUBHBIX CEJIBCKOXO3MCTBEHHBIX OpPTraHU3MOB.

Dkojornueckue W dtudyeckue  npobmembl. MO —  reHermyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnuiel U cxeMbl: kapta «lleHTpbl NPOUCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTenui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacrenmity, «OTnanéHnas rudpuausanus», «Padotel akagemuka M. @. MiBanoBay,
«Ilomummonus», «OOBEKTH OuOTEXHOJNOTUNY», «KileTouHble KynbTYyphl W
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH TUIOJI0OB M KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKOX035IUCTBEHHBIE PACTCHUSY.

JlaGopaTopHblie 1 NPpaKTHYeCKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHUS CEJIEKUMU PACTEHUN H
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIMIO, MIJIEMEHHYIO bepmy,



COPTOUCIIBITATEIILHBIA  yY4acTOK, B TEIUIMYHOE XO3AHCTBO, JIaOOpaTOPHIO
arpOyHHUBEPCUTETA WU HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. DBoIrOIHOHHASE 0HOJIOT HSL.

[IpennoceUlKu BO3HUKHOBEHUS OBOJIOLMOHHOW TEOPUU. BOJIIOLHAOHHAS
Teopust U €€ MecTo B OMOJNIOruU. BiusiHue 3BOJIIOIIMOHHOW TEOPUM HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa 3BoyOLUHU. [lameoHTONOrMYECKHE: IOCIIEN0BATEIBHOCTD
NOSIBJICHUS BUJIOB B MMaJICOHTOJOTMYECKOW JIETOMMCH, TMEPEXOHbIE (OPMBI.
buoreorpadguyeckue: cxocTBO U pazinuue GayH U GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3IMyusi 3SMOPHUOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHbBIE, aHAJIOIMYHBIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIIHME CHUJIbI 3BOJIONUU BUJOB 1O JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE TP OIPAaHUYEHHOCTH PECYPCOB, HEONpPEIECIEHHAST U3MEHYHUBOCTb,
0opnba 3a CyIeCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJ0KEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHNUIA BUAA U SBOTIOLUH.

JBrxymue cunbl ((pakTopbl) SBOJTIONUKA BUAOB B Mpupojae. MyTaloHHbBIN
npolecc M KOMOWHATHBHAs WM3MEHYMBOCTb. [lOMyNsiliMOHHBIE BOJHBI U Jpeid
redoB. M3omsuus u Murparusi.

EctecTBeHHbIl 0TOOp — HamnpaBigiomuil Qakrop 3Bomound. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. llpumeps
IPUCTIOCOOJIEHU y OopraHu3MoB. ApoMoph03bl U HAHOAJANITAIIH.

Bun wu  BupgooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJI000pa3oBaHusl: reorpauyeckoe, IKOJIOTHYECKOE.

MakposBomonusi. DopMbl  3BONIONUH:  (UIETHYECKas, JUBEPreHTHAs,
KOHBEpreHTHasl, napajienbHas. HeoOpaTtuMocTh 3BOTIOIIH.

[IporucxoxieHrEe OT HeCHEeUHaIU3UpPOBAaHHBIX Npenkos. [Iporpeccupyromast
creuuann3auusa. AJanTUBHAs paguanus.

JemoHcTpanum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mronnep, A. H. CeBepiios.



Tabmuupl u cxemsl: «Pa3BuTHe OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoppOBI  3a
cymectBoBanue», «EctecTBeHHbIll 0TOOpY, «MHOroo6pasue COpToB pacTEHUI»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnuoHnHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Uamoamantauumn», «OO0mas aereHepauus,
«/IBmxymue cunbel 3Bomounun», «Kapra-cxema wapmpyra mnyremectBuas Y.
Hapsunay, «bopsba 3a cymectBoBaHue», «IIpucmoco0IeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHuey», « IKOJIOTHIECKOE BIUI000pa30BAHKE.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp TJIOJOB M CeMsiH, KoJuieKuusi «[IpuMepbl 3alUTHBIX MNPUCTIOCOONCHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIPaBJICHUS DBOJIOIHUN», O0BEMHAS MOJEIb
«CTpoeHue TOJTOBHOT'O MO3Ta MO3BOHOYHBIX Y.

buoreorpadpuyeckas kapra wmupa, KoJuleKius «DOpMbI COXPAHHOCTH
HMCKOIAEMbIX JKHUBOTHBIX M pACTEHUW», Mojaenb amrumkanusa «llepexkpéct
XpPOMOCOMY, BIIayKHbIE Ipenapatsl «PazButrne Hacekomoroy», «Pazpurtue JArymkmn»,
Mukponpenapar «Jlpozodunay (Hopma, MyTaruu (popMbI KPbUTHEB U OKPACKH TEIIA).

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGoparopuass pabora Ne 1. «CpaBHeHHE BUIIOB O MOP(HOIOTUUECKOMY
KPUTEPHUIO).

JlabGoparopnas pabota Ne 2. «Onucanue npucnoco0IeHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEIIBHOTO XapaKTEPa».

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHayuyHbIE TPEACTABICHUS O 3apOKJICHUU >KU3HU. HayuyHble TUIOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emuie: a0uoreHe3 M mnaHcnepMmus. XUMHUYecKas
HBOMIOLMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIepuMEeHTAIbHOE MOATBEPKACHUE XUMUYECKOM 3BoIIOIMU. HavanbHbie ATarbl
ouonornyeckoit aBomoruu. ['unoreza PHK-mMupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJETKHU. IIlepBble KIETKM M WX SBOJIOLUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Pa3Butne xxu3Hu Ha 3emuie 1o 3paMm u nepuojaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. llameo3olickass spa U €€ Mepuoabl: KEeMOPHUICKUH,
OPIAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so30lickas 3pa U €€ Iepuoibl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ MNepuojabl: MAJICOT€HOBBIM, HEOrE€HOBBIM,
AHTPOITOr€HOBBIM.

XapakTepucTuKa KJMMaTa U TeoJIOTMYECKUX mpoieccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIMU PACTUTENILHOTO M 3KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUH u
KUBOTHBIX. [losiBIIEHME, pacliBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.



CucremMa OpraHMYEeCKOro0 MHUpPAa KaKk OTpakeHue 3BOIOUUU. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPTraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue npeacTaBieHui o
IPOUCXOXKJIEHUU uYesjoBeka. Meroabsl H3ydeHus aHTpororenesa. (CxojacrtBa u
pasznuyms 4esoBeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YeTIOBEKa.

JBmxyuiue cuibl (pakTopsl) anTponorene3a. HacnencrBeHHast U3MEHYMBOCTD
U eCTeCTBEHHBbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 >KW3HH, M3TOTOBJICHUE OPYAHM
TpYyJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJ MU U BETBU SBOJIOLUHU YeJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMmeneli, YenoBek mnpsamoxonamui, YenoBek HeanaepTtalbckui, Yenosek
pazymHblii. Haxonku wncKomaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHA, 001acTb
pacmpocTpaHeHus, 00EM TOJIOBHOTO MO3Ta, 00pa3 JKU3HU, OPYIHSL.

UYenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBAaTOpHalbHas),  MOHTOJOHUIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX PAac K YCJIOBHUSAM CYIIECTBOBAHMs. EJMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacusma.

JleMoHCTpAUM:

[Toptpers: ®@. Pemn, JI. ITactep, A. M. Onapun, C. Mumuiep, I'. Opu, Y.
JlapBuH.

Tabmuner 1 cxembl: «Bo3umkHoBenue ComHeuHOM cucTeMbl», «Pa3Burme
opraHuueckoro wmupa», «PacturenbHas KkieTka», <«KuUBOTHasi  KJIETKay,
«IIpokapuotnueckas kierka», «CoBpeMeHHasi CHCTEMa OpPraHUYECKOTO MHpay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHsI YEJIOBEKAa U YEJOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJIEOHTOJIOIMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOTO 4YeJOBEKa», «JlpeBHenmue moam», «peBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBedecKkrue paco».

O6opynoBanue:  mynsiku  «lIpoucxoxkaeHue — denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHAepTaablla, KPOMaHbOHLA), CIENKH WIH
U300paKeHUsT KAMEHHBIX OpYAMNA MEpPBOOBITHOTO YelOBeKa (KaMHU-YOIIIEPHI,
pybuna, ckpebrna), TeoXpoHoJOrHueckass Tabnuna, KoJuiekiusa «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Tpaktuueckas padorta Ne 1. «M3yyeHue MCKOMAEMbIX OCTaTKOB PACTEHUM U
YKUBOTHBIX B KOJIJICKITUSX).

OKckypcus «IBOJIOLUS OPraHUYECKOoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
HayYHBIN WJIM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3Msbl U OKpY:KalIas cpeaa.



DKoJI0rvs Kak Hayka. 3afadyd ¥ pa3Jeibl 3KOJOTHH. MeTOobl 3KOJIOIrMYECKUX
UCCJIEIOBAaHNUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHusi OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (paktopel. Krnaccudukanus 3kon0oruueckux (akTopos:
abnoTHYecKue, OMOTHYECKHME U AaHTPOIOTreHHblE. JleMCTBUE HKOJIOTHYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTOphl: CBET, TEMIEpaTypa, BIaXHOCTh. DoTonepuoan3m.
[Ipucniocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTUYECKHX  (DaKTOpOB.
buonornyeckne puTMBl.

buotnyeckue dhakTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XHUIHUYECTBO, cuMOMo3 u ero ¢opmsel. Ilapasutrusm, koomepanusi, MyTyajau3M,
KOMMEHCaNM3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAINU3M, HEUTPATHU3M.
3HaueHne OMOTHMYECKUX B3aUMOJEWUCTBUI Ui CYIIECTBOBAHUS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKM nomyiasiuuud. OCHOBHBIE IOKAa3aTENH
MOMYJISIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ perysius.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. 'exkerns.

Tabnuipl 1 cxembl: kapta «lIpupoansie 30HbI 3emuny, «Cpenbl 0OUTaHUS
opranuzmoB», «®ortonepuoausm», «llonmymannm», «3aKOHOMEPHOCTH pPOCTa
YHUCJIEHHOCTH NOMyJIsuU UHGY30puu-Ty henbkuy, «llumessie nenmy.

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonoruueckne 0coOOEHHOCTH PacTeHUM 13
Pa3HBIX MECT OOUTAHUS.

JlabopatopHnas pabora Ne 4. «BrnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloncyér miIOTHOCTH NOMYJSUMNA Pa3HbIX BUIOB
pPacCTEHHUID.

Tema 4. CooOmecTBa M 3K0JI0rHYEeCKHE CUCTEMBI.

CooO1miecTtBO opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUA0OBas,
NpPOCTpaHCTBEHHAsA, Tpoduueckas (mumieBasi). Bunbl-nomunantel. CBsi3u B
OHOLIEHO3E.

Okosiornyeckue cucteMbl (3kocuctembl). l[lonsitue 00 »skocucreme u
ouoreoneHoze. DOyHKIUOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peaylleHTbl. KpyroBOpOT BELIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHU s3KocucTeMbl. [1uiieBbie nienu u cetu. OCHOBHbIE
MOKa3aTeNM JKOCHUCTEMBI: Ouomacca, MPOAYKIHS. DKOJIOTMYECKHE NHUPAMUIbL:



OPOAYKIMU, YHMCICHHOCTH, OuomMacchl. (CBOICTBA 3SKOCHCTEM: YCTOWYHBOCTD,
caMmoperyJsinus, pazsutrue. Cykieccusl.

[IpuponHbie PKOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOIO
WIH IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  3KOCUCTEMBL.  ATPO3KOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03511ICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak (akTop ycTounBocTH OdKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipi, coctaB U CTpyKTypa
ouochepnl. XKupoe BemecTBO U ero QpyHkuuu. OcobeHHOCTH Ouochepbl Kak
TII00abHONW DKOCHCTeMBI. J[MHaMHuueckoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BeniecTB 1 OMOreOXMMHUYECKUE IIUKIIBI JIEMEHTOB (yTiepo/ia,
a3zoTa). 30HaIbHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Oumochepe 3emiin. AHTPONIOTEHHbIE U3MEHEHUS B Orocdepe.
['moGanpHBIC YKOIOTHYECKUE TTPOOIESMEL.

CocymiecTBoBaHMe MPUPOIBI U yenoBedecTBa. CoxpaHeHue OuopazHoodpasus
KaK OCHOBa YCTOMYMBOCTH Ouochepbl. OcCHOBa palMOHAIBHOIO YIpaBICHUS
MPUPOJIHBIMU PECypcaMu U UX UCIOJIb30BaHUE. JJOCTHKEHHST OMOJIOTHH M OXpaHa
PUPOJIBI.

JlemoHcTpanum:

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

Tabnuubl u cxemsl: «llumesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpupoaubie cooOmectBay, «llemu nuTaHus», «IKOJOTHMYECKass MUpPaAMUJIAY,
«buocdepa n yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro Jjeca», «buoneno3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOITOIE€HHBIC BO3JACHUCTBUS HA IPUPOAY», « BakHENIINE UCTOUYHUKHU 3arPSI3HEHUS
BO3JlyXa M TPYHTOBBIX BOJ», «[louBa — BakHeHIas cocTapisromias ouochepnn»,
«®akTtopel  gerpagauuu  nouB»,  «llapHukoBelii  3pdekT»,  «DakTOphI
pPaauoOaKTUBHOTO 3arps3HeHust Ouocdepsr», «OOmAss cTpykTypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIe».

O6opynoBaHue: MoJenb-anmiukanus « TunuuHaele OHOIIEHO3bI», TepOapuii
«PacturenbHble cooliiecTBa», kojuiekuuu «buouenos», « Bpenurenn BaxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapyuu U KOJUIEKIIMU PACTCHUHN U )KUBOTHBIX,
MpPUHAJJIEKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyIIaM oJHOTo Buja, KpacHas kHura
Poccuiickoit  denepanmu, u300pakKeHUsT OXpaHSAEMBIX BHJIOB pPACTCHUH U
YKUBOTHBIX.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pPeE3yJbTaTam
OCBOCHHMSI  OOYy4YalOIIMMHUCS TMPOrpaMM  CpeaHero oO0mero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MTPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATHBI

B cTpyKkType JMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS NpeaMera «buosiorus»
BBIJICJICHBI CIIEAYIOUINE COCTABJISIONINE: OCO3HAHUE OOYYaIOIUMHUCS POCCUMCKOMN
rpaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPEACIICHUIO, HaJuyue MOTHBAIMM K OOydYeHHMIO OHOJIOTHH,
IIeJICHAINIPABIICHHOE PAa3BUTHE BHYTPECHHHX YOEKISHWM JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IICHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTHS OHUOJIOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTH I[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPHUCYIIUMUA CHCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIWYHWE HKOJOTHYECCKOTO IIPaBOCO3HAHMS,
CITOCOOHOCTH CTAaBUTh LIEJIM U CTPOUTH KU3HCHHBIE TIJIaHBI.

JInuHOCTHBIE pe3yibTaThl OCBOCHUS mpeamMera «buonorus» AOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIUTATEIIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMH POCCUUCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U TYyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, TPHUHSATHIMA B OOIIECTBE MpaBUIaMHA M HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOITO3HAHUS, CAaMOBOCIUTAaHHS U
CaMOpAa3BUTHS, pPA3BUTUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJla M CTapIIEeMy IMOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEAUI0 U
TPAAUIASIM MHOTOHAIIMOHAIBLHOrO Hapoja Poccuiickont denepanuu, Opupoae u
OKPYKaroIen Cpee.

JlugHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIINXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPCHHEHW TMO3WUIUEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSM POCCHHUCKOTO OOIECTBa, PACIIMPECHHUE KXHU3HECHHOTO
ONBITA M OMbITa JICITEILHOCTH B MPOLIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJIbHOM JICATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTD IPAXKTAHCKOM MO3UIIMK 00YYaIOMIerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIHHOCTU IPU CO3JaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Y4eOHBIX ¢ T[O3HABATEJIbHBIX 3a/lay, BBINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOUIECHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKON JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPAXKAAHCKON UIEHTUYHOCTH, TATPUOTHU3MA,
YBaKEHHS K CBOEMY Hapo]ly, YyBCTBa OTBETCTBEHHOCTH Tepenr PoiuHoM, ropioctu
3a CBOM Kpal, cBol0 PojuHy, CBOHM S3bIK M KYJBTYpPYy, MPOIIIOE U HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

[EHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM MPUPO/IbI,
JTOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OILIEHMBATh BKJIAJ, POCCHUUCKUX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OWOJIOTMH B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 0OIIIECTBA;

uaenHas yoexxIE€HHOCTh, TOTOBHOCTh K CIY>K€HHIO M 3amure (OTeuecTtsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOT0 HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3/JAaHUI0 CEMbH HAa OCHOBE
OCO3HAaHHOI'O TPHUHATHS LEHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH’;



NOHUMAaHUE 3MOLIMOHATIBHOIO BO3JEHUCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAKEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO0 0J1ArONOJTyYHs:

MOHMMAHME U peau3aius 3J0pOBOro 1 0€30macHoro oopasa )Ku3HH (310POBOE
NUTaHKUE, COOJIIO/IEHUE TUTUEHUYECKHX MPaBUII M HOPM, COaJIaHCUPOBAHHBIN PeXKUM
3aHATUH W OT/AbIXa, peryisgpHas ¢u3nueckass aKTHUBHOCTb), OepeXHOro,
OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOUIEHUS K COOCTBEHHOMY (pU3myeckomMy u
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPaBWI HHIMBHAYAIbHOTO M  KOJUIEKTHBHOIO
0€e30I1acHOr0 MOBEJCHUS B CUTYAIHUX, YTPOKAIOIIUX 3JOPOBBIO U KU3HHU JIIOJCH;

OCO3HAHHE TOCJIECACTBUI M HEMPUSITHS BPEIHBIX NMPUBBIYEK (YMOTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AKTUBHOW [JESITEIBHOCTH TEXHOJOTMYECKOM U COUHUAIBHOU
HaIpPaBIE€HHOCTHU, CIOCOOHOCTh MHUIIMUPOBAThH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATD TAKYIO JI€SITEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymell mnpodeccud U pearTu30BbIBATH
cOOCTBEHHbBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEN KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 1I€TIECO00pa3HOE OTHOLICHHE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyLECTBOBAHUS;

MOBBIIICEHUE YPOBHS SKOJOTHYECKOM KYyJIbTYphbl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCJIEICTBUM ISt
OKPY>KaroLen Cpebl;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJOTMUECKHX MpoOJeM M IMyTed HuX
pelIeHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOpETaeMble TPU U3YUECHUN OMOJIOTHH 3HAHUS
U yMEHUS T[pU  pEIIeHHH NpoOJieM, CBSI3aHHBIX C  PAllMOHAIbHBIM
OPUPOAOIIOIb30BaHUEM  (COONIIOACHHE  TPaBWJI  TOBEACHHS B INPUPOJIE,
HaIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B OKOCHUCTEMAx, OXPAaHY BHJIOB,
IKOCUCTEM, Orochephl);



AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEI OKPYKaIOIIEH IPUPOTHON
cpelie, yMEHHE MPOrHO3MPOBaTh HEOIArONPUATHBIE IKOJOTUYECKUE MOCIEICTBUS
IIPEANPUHUMAEMBIX IEHCTBUM U NIPEAOTBPALATh UX;

HaJIM4YKUE PA3BUTOIO 3KOJIOTMUYECKOTO MBIIUICHHUS, YKOJIOTHYECKON KYJIbTYpHI,
OmbITa NS TENbHOCTU AKOJIOTUYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B TO3HABATEIbHOM, KOMMYHHKAaTUBHOM M COIMAIbHOU
IPAKTUKE, TOTOBHOCTH K yYaCTHUIO B IPAKTUYECKOM EATEIbHOCTH SKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd M OOIECTBEHHOM MPAaKTHUKH, OCHOBAHHOIO Ha JHAJIOTe
KYJBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHNUE S3BIKOBOM M YHUTATEJILCKOM KYJBTYpbl Kak CpEICTBA
B3aMMOJICHCTBHS MEX]TY JIFOJAbMU U MIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkr OHOJIOTMM KakK HayKd, OCO3HaHUs €€ poJu B
(GopMUPOBaHHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEICTaBICHU 00 OKpYXarolleM MHpe Kak O €JUHCTBE MNPUPOJbl, YEIOBEKAa U
oO11ecTBa, B IMO3HAHMM MPUPOIAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpoliIemM
COXpaHEHUs PUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAUMMOCTH OMOJIOTUU AJII COBPEMEHHOM LMBHIM3AIUU:
oOecrieyeHrss HOBOTO YPOBHSI PAa3BUTHS MEAULMHBI, CO3JAAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PEeCypcHble  MPOOJIEMBbI  Pa3BUTHS
4eJIOBEUYECTBA, TIOUCKA MYTEW BBIXOJIa U3 MIO0ANBbHBIX DKOJIOTMUECKUX MPOOJIEM U
o0OecrieueHuss  mepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pPAlMOHAIBHOMY
UCTIOJIb30BAaHUIO TMPHUPOIHBIX PECYpcoB U (HOPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOIMYECKUX 3HAaHUHM B LEIX
NOBBIIICHUS OO0IIel KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM IPpaMOTHOCTU OOydarommxcs, GopMHpPyEMOit
IIPU U3yYE€HUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNIb30BaTh MOJy4yaeMble 3HAHUS [UIsS aHalu3a |
O0OBSCHEHHUSI SIBIICHUN OKPYXKAIOIIEr0 MUpa U MPOUCXOIALIUX B HEM H3MEHEHUH,
yMEHUE JiefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HA OCHOBE HAayyHbIX (DAKTOB U
UMEIOILUXCS JaHHBIX C IEJIbIO TIOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus npo0iieM B PEaIbHBIX )KU3HEHHBIX CUTYALNX;

OCO3HAHHME LEHHOCTH HAYYHOM JEeSATENbHOCTH, TOTOBHOCTbH OCYILECTBIATH
IPOEKTHYIO M HCCIIE0BATENbCKYIO AESTENbHOCTh NHINBHUIYAIIbHO U B IPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI Mo OuONOrHH B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysbTaThl OCBOSHHUSI y4eOHOro mnpeaMera «buoiorus»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHHS OOyHArOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIC MOHSATHUS, OTPAKAIONINE
IEJOCTHOCTh HAYYHOM KapTHUHBI MHUpa U CHEeUU(PUKYy METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, PHEPTrus, SIBICHHUE, MPOIIECC,
cucTeMa, Hay4yHbId (PakT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCIeI0BaHNe, HAOII0IeHUEe, U3MEPEHUE, SKCIIEPUMEHT U JPYTUX ), yHUBEPCAIIbHbBIC
y4deOHble JeiCTBUS (IIO3HABATENIbHBIE, KOMMYHHUKATHBHBIC, pETYJIATUBHBIC),
obecrnieunBaromue GopMupoBaHue GyHKIMOHATHHOW IPAMOTHOCTH M COLIUATBLHOM
KOMIIETEHIIMU  OOYYaloIMXCs, CIIOCOOHOCTh  OOYYalOIIMUXCS  HCIOJIb30BaTh
OCBOEHHBIE MEXKIUCITUTIIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHbBIC
y4eOHbIE IeUCTBUS B IO3HABATEIHLHON M COIMATLHOM MPAKTHKE.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHEro OOIIEro
00pa3oBaHUsl IOJDKHBI OTPAXkKAaTh:

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMU
AefCTBUSIMM:

1) 6a30Bble JJOrHYECKHe TeiiCTBHA:

CaMOCTOSATENTLHO  (OopMyJNIHpOBaTH M aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMUS, KilaccuuKau, 0000IIeHUSs ), paCKPbIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBLACISATh UX XapaKTEepHbIE MPHU3HAKU, YCTAHABIUBATH
CBSI3U C JIPYTUMHU TOHSATUSIMH);

OMpENeNATh 1NN JCATEIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

WCIIOJIB30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUST (DaKTOB W SIBJICHHIA
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHAYKTUBHbBIC, JIE€IYKTUBHbBIE, IO
aHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PaCcCMaTPUBAEMBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/IEIbHBIE CPEJICTBA JIs PEICTABJICHUS CYIIECTBEHHBIX
CBS3€H M OTHOIIEHWHA B M3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKxKe
NPOTUBOPEYHMI PA3HOTO PO, BBISBICHHBIX B PA3IMUYHBIX HHOOPMAIMOHHBIX
HUCTOYHUKAX;



pa3pabaTbiBaTh IUIAH PELICHHUS NPOOJEMBbI C YYETOM aHaIW3a MMEIIIUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACSTEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATENbHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOTO, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOI'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKIE AeiiCTBHA:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIIE0BATEIbCKON U MPOECKTHOM JAESITEIbHOCTH,
HaBbIKAMM  pas3peuieHus MpoOsieM, CHOCOOHOCTBIO UM  TOTOBHOCTBIO K
CaMOCTOATEJILHOMY IOUCKY METO0B PELIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIb30BaTh PA3IMUYHbIE BHUJABI JCSATEIBHOCTH M0 IMOJYYEHHUIO HOBOI'O
3HaHMSI, €r0 HWHTEpPHpeTaluH, MPeoOpa3OBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE€ IPU CO3IAHUH YUYEOHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMupOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESATENbHOCTU U KU3HEHHBIX CUTYalUAX;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh THIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JJIS I0KA3aTENbCTBA CBOUX
YTBEPKJICHUH, 33]1aBaTh [1ApAMETPbl U KPUTEPUU PEILCHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIN TOUCK IMEpeHoca CPEeACTB M CIOCOO0B
JENCTBYS B IPOPECCUOHAIBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENbHYIO M NPAKTUYECKYIO 00JIacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE HJEH, MpeJiaraTb OpUTrMHAJIbHBIE MOJXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbT€PHATUBHBIE PEIICHUS.

3) padora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HUH(OpManmu (TekcTe yueOHOro
nocoOusi, Hay4YHO-TIONYJISIPHOM JIUTeparype, OHOJOTMYECKHX CJOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETe), aHAIU3UPOBAThH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUUECKH OILICHUBAThH
e€ I0CTOBEPHOCTh U HEPOTUBOPEUYHBOCTb;



GbOopMyIHpPOBATh 3aMPOCHl U MPUMEHSTh PA3JIMYHBIE METOIbI MPU TIOUCKE H
otOope Ouosornueckoi HGOPMAIMN, HEOOXOAUMOU /ISl BBIMIOTHEHUS YUECOHBIX
3ajay;

npUOOpETaTh OMBIT KCIOJIL30BAHKUS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS Pa3IMIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMANBbHYIO  (GOpMy  TPEACTaBIICHUS
ounosorndyeckon nHpopmaluu (CXemsbl, rpaduKy, TuarpaMMBbl, TaOJIUIIBI, PUCYHKHU U
Apyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa TpH paboTe C
Ouonornyeckoil uMHPOpMANMEW: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYyJibI, abOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHUMBOJHUYECKHE  CpEJICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACTO3HaBaHWSA W 3amuTHl  WH()OpMmaIuwy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBj1ajieHN e YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JA€HCTBUSAMM:

1) obmeHue:

OCYIICCTBIIATH KOMMYHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JWajore Wik JUCKYCCHU TO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIONHEHUS TMpeIaraeMoi
3a/1ay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3MIIMKN IPYTUX YYACTHUKOB
JIMAJIoTa U TUCKYCCHUN);

pacro3HaBaTh HEBEepOAJbHbIE CpEJCTBA OOIICHHS, MOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH MTEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHUE K COOCCEIHUKY
U B KOPPEKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs IeSTeJIbHOCTh:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M HWHJIUBHIYaTbHOM
paboThI MpU PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS MIPHU PEIICHUN YIeOHOM 3a1a9H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHUCTBHMA C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUIEKTHBA,;

NpPUHUMATh IEeJM  COBMECTHOM  JCATENBHOCTH, OPTaHW30BBIBATH H
KOOPJIWHUPOBATh JACUCTBUA NO €€ NOCTHKEHHIO: COCTABIISITh IUIAH JCUCTBHU,



pacrpenensaTh pojd C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXI0T0 yYaCTHUKA KOMaH/Ibl B OOIIHiA
pe3yJIbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IIPOCKTHI, OILCGHMBATh UJEH C TMO3UIMU HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEJACHUE B Pa3IUUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBJjajieHNe YHMBEPCAJIbHBIMY PEryJATHUBHBIMU AeHCTBUSIMH:

1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TMPOOJIeM M UX
peIIeHus B )KU3HECHHBIX U YYCOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBMSIX W MOCTYIKax MO OTHOIICHUIO K >KUBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY’KAOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JI€SITEIbHOCTh, BBISBISATH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1aUul B 00pa30BaTEIbHOM
JEATeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJTLHO COCTABJISITh IJIaH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIITUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactuMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JiesaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAWINH B
pa3HBIX O00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIHHOCTD,
OIIEHUBAaTh COOTBETCTBHUE PE3YyJIbTATOB LEISAM;

BJIaJIeTh ~ HaBBIKAMU  TIO3HABATEIBHOW  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaEMbIX JCHCTBUM M MBICIUTEIBHBIX TPOILIECCOB, HX PE3yJbTaTOB U
OCHOBAHUM, UCIOJIB30BaTh MPUEMBI pedIECKCUHU [JIs OLICHKU CUTyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO UX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHThl JAPYTMX MpH aHaIW3€ Pe3ybTaToOB
NEeATEIIbHOCTH;



3) npuHsATHE ce0s U APYTUX:

OPUHUMATh ceOsl, MIOHMMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AaHAIN3E pe3yJIbTaTOB
NEeSATENbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3ULUU JPYTOro YeJOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTarhl OocBoeHHs mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduieckue ajis yueoHoro npeamera «buomorusy
HAy4YHbIE 3HAHUSA, YMEHUS U CHOCOOBI JEHCTBUN M0 OCBOCHHIO, HHTEPIIPETALIMN U
npeoOpa3oBaHUIO 3HAHWUM, BUABI IE€ATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUSA U
MPUMEHEHUIO 3HAHWW B PA3JIMYHBIX yUEOHBIX CHUTYallUsX, a TaKKe B peabHBIX
KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX ¢ Ouonorueil. B mporpamme mnpenMeTHbie
pe3yabTaThl MPEACTABICHBI IO TO1aM 00yUYEHHS.

[IpenMeTHble pe3yiabTaThl OCBOCHUsI yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTHU B CHCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIIOrOB B pa3BUTUE OWUONOTUM, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a]a4;

YMEHHUE PaCKpbIBAaTh COJIEP)KaHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSITHI:
KU3Hb, KJIETKA, OPraH13M, METa00I13M (0OMEH BEILIECTB U MPEBPAICHUE SHEPTUN),
romeocTtas (camMoperyisiius), YpOBHEBass OpraHu3alusi JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3laraTh OHOJIOTMYECKHE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IEHTpajbHas JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 LeHTpax MHOTooOpas3usi u
MPOUCXOKJIEHUS KyJIbTypHbIX pacTteHuid H. 1. BaBuiiosa), onpenensats rpaHuibl UX
MPUMEHHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTHU: HAOMIOIEHNE U
ONMCAHUE YKUBBIX CUCTEM, IPOLECCOB W SIBJIICHWI, OpraHU3alus U NPOBEJACHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BbIJIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEMbIMU BEIWYMHAMH, OOBSICHEHUE IOJYYEHHBIX pE3YyJIbTaToOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITUH, TEOPU U 3aKOHOB, YMEHHE JI€TIaTh BbIBOJIbI
Ha OCHOBAaHUHM MOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJCNATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHAa BEIECTB U IMPEBpAICHUS] YHEPTrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO ¥ JHEPreTHUYeCKOro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIUTOIOTBOPEHUS, PAa3MHOKCHHS, WHIUBUAYaJbHOTO pa3BUTHSA OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJYyUYEHHBIC 3HAHUS A OOBSACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KU3HU C IeNpl0 obecredeHusi Oe30MacHOCTH CBOETO 3J0POBbS M 3JI0POBBSA
OKPYKAIOIINX JIOACH, COOMIOIEHUSI HOPM IPAMOTHOTO TIOBEJICHUS B OKPY KaloIIei
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUHN
COBpEMEHHOW  Oumosoruu U OMOTEXHOJNIOTUH  JUIi  PaAlUMOHAJIBHOTO
IPUPOIOTIONH30BaAHNUS;

YMEHHE pemaTh »JJIEMEHTApHble TEHETHYECKHe 3aJayd Ha MOHO- W
IUTUOPUIHOE CKpEIlMBaHWE, CLEIUICHHOE HaCJIeIOBAaHUE, COCTaBISTh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUA ISl MPEACKa3aHMUs HACIEJAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHHUE BBINOIHATh JA0OPATOPHBIE U MNPAKTUYECKHUE palOThl, COONIOAATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBAaTh W HWHTEPIPETHPOBATH HWH(GOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KaHUs, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE acCMeKThl COBPEMEHHBIX HCCJICIOBAaHUI B OHOJIOTHH,
MeIHIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOJIOTHYECKYI0 HH(POPMAIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BATh MOHSITHIHBIN arrapaT OMOJIOTHH.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydyeOHoro mpeamera «buosnorus» 6 11
KJlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyUHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTHHBI MHUpPa M HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCUUCKHX W
3apyOeXHBIX yUYEHBIX-OMONOTOB B pa3BUTHE OWONOTHH, (YHKIIMOHATHHOU
TPaMOTHOCTH Ye€JIOBEKa JIJIsl pEHICHHS KU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBATh COACPKAHUE OMOIOTUYECKUX TEPMHUHOB U TIOHATHI: BUJ,
HOMYJISIIMSL, TE€HO(OHJ, 3BOJIOLUS, ABIXKYIIME CUIbl ((aKTOpbI) 3BOJIOLUH,
PUCIOCOOJIEHHOCTh OPTraHu3MOB, BUI000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,
OKOCHCTEMa, TMPOIYIECHTHI, KOHCYMEHTBI, pEAYLEHThl, IeNd MHUTaHus,
AKOJIOTHYECKAs TUupamMua, OnoreoreHos, onocdepa;



yMEHUE W3JIaraTh OWOJIOTHYECKHE TeopuH (PBOMIOMHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OBOJIOIWHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimieBoro cxonacrtea K. M. bopa, uepenoBanusi rjiaBHbIX HalpaBiIeHUN U
nyTtedt sBomoruu A. H. CesepuoBa, yuenus o 6uochepe B. . Bepnanackoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIaMH HAYYHOTO MMO3HAHMS B OMOJIOTHN: HAOIIOICHUE U
OTHCAaHUE >KUBBIX CHCTEM, MPOILIECCOB U SIBICHHUI, OpPraHu3aIis W IMPOBEIACHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIYy HCCICAYeMbIMU BEIUYMHAMH, OOBSICHEHUE IIOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MMOHSATHN, TEOPUH M 3aKOHOB, YMECHHE JIeJIaTh BHIBOJIBI
HA OCHOBAaHHH TOJTYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKK CTPOCHUS OHOJOTUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIUN, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTreOlIeHO30B U HKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
M3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUJI000pa30BaHMs, MPUCTOCOOIECHHOCTH
OpraHU3MOB, JEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MBI, TEpPEeHOca
BEIIECTB U TOTOKA HSHEPrUU B HKOCHUCTEMAX, AHTPONOTEHHBIX H3MEHEHUH B
AKOCHUCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB M OMOT€OXMMHYECKHX
LUKJIOB B OHocdepe;

yMEHUE TPUMEHSTH MOJYYCHHBIE 3HAHWS I OOBSCHEHUS OMOIOTHYCCKUX
IIPOLIECCOB U SIBJICHUU, JUISl NMIPUHSATUA NMPAKTHUYECKUX PEUICHUH B MOBCEIHEBHOU
KU3HU C 1eNbl0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS U 3J0POBBS
OKPY>KaIOIUX JIH0JIeH, COOJI0/IEHUsT HOPM IPaMOTHOTO TIOBEICHUS B OKpYKarouen
IPUPOTHONW cpejie, MOHUMaHWE HEOOXOIWMOCTH WCIOIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOU OMOJIOTHH JIJIsi PAIIMOHATILHOTO MTPUPOIOTIOIH30BaHNS,

yMEHHUE pemniaTh dJIeMEHTApHbIC OMOJOTUYECKHE 3a/1aud, COCTABISTH CXEMBI
NepPeHoca BEIIECTB U SHEPTUU B SKOCHUCTEMaX (IIeTH MUTAHMS);

YMEHUE BBITIOJTHATL JTAOOPATOPHBIE M TPAKTHYCCKHUE pPaOOTHI, COOIOAATH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH WHGOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIC 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIIMH, HAYYHO-TIOMYJIIPHBIC
MaTepuanbl),  paccMaTpUBaTh  TJOOANBHBIE  DKOJOTHMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO ITO3HIIHIO;

YMEHUE CO3/1aBaTh COOCTBCHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast OMoJIOrMYecKyr0 HHPOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSITUIHBIN arrapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

o0pa3oBaTe/ibHbIE PeCypPChI
Ne /i HanmenoBanue pasjaejioB ¥ TeM Kontpoasn | IlpakTtuue
B NMPOrpaMMsbI Bcero | HbIe CKHe
padoThI padoThI

bu6mmoreka [JOK
buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
JKuBbIE CUCTEMBI M KX OpraHu3alus 1 bubanorexa [IOK

https://m.edso0.ru/7f41c292
XUMUYECKHUIT COCTAB U CTPOCHUE KIICTKH 8 1 Bubmorexa [IOK

https://m.edsoo0.ru/7f41c292
KuzHeneaTeabHOCTh KIETKHA 6 bubnuorexa [IOK

https://m.edsoo0.ru/7f41c292
PaSMHO)KeHI/IC n I/IH)II/IBI/I}IyaJ'H)HOe paSBI/ITI/Ie 5 1 BI/I6J'II/IOTeKa HOK
OpraHn3MoB https://m.edsoo0.ru/7f41c292
HacnencrBeHHOCTE 1 IBMEHUYUBOCTD 3 15 Bummorexa [OK
OpraHn3MoB https://m.edsoo0.ru/7f41c292
Cenekuusi oprann3MoB. OCHOBBI 3 Bu6mmorexa [{OK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 Bubmorexa [IOK

https://m.edsoo0.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 4 3 0 4



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

11 KJIACC

KoJauyecTBo 4acoB DJIeKTPOHHbIE
(uudpossbie)
HaumeHoBaHMe pa3iesioB U TeEM
Ne i/ Kontposabnpie | Ipaktnuyeckue | 00pasoBaTe/bHbIe
MnmporpaMmmbl Beero
padoTsbI padoThI pecypceel
bu6mmoreka [IOK
9 1
IBOIOIHONHAs OHOOrHA https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHUE )KU3HU Ha 9 05 Bbu6imoreka LIOK
3emiie ’ https://m.edsoo.ru/7f41cc74
Opranusmbl ¥ OKpYIKaromiast cpea 5 1 bu6mmorexa IIOK
https://m.edsoo.ru/7f41cc74
Coo00111eCTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubumorexa [IOK
https://m.edsoo.ru/7f41cc74
PesepBHOE Bpemsa 2 brbanorexa [IOK
p P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

2

3

4

5

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHusA

ChopMupoBaHHOCTh 3HAHUM O MECT€ U POJM OHOJOTMU B CHUCTEME
HAY4YHOI'O 3HaHMs €CTECTBEHHBIX HayK, B (HOPMUPOBAHIH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIAJIE POCCUHMCKMX M 3apyO€KHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Ouosioruy; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJISi PELICHHS

JKU3HCHHBIX 3aJ1a4

YMeHHe pacKpblBaTh COJEpKAHWE OMOJIOTMYECKUX TEPMHHOB U
HOHATHUI: KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (OOMEH BEIECTB U
IIpEeBpalICHUE HHEPruH), IOMEOocTa3 (caMOperyJsius), ypOBHEBas
OpraHu3alys KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIPOLYKIUS),

HACJICACTBECHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHUC

YMeHue uznaratb OHONOTHYecKHe TEOpHH (KJIETOYHasi, XpOMOCOMHas,
MyTarmoHHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basuiosa) u
y4eHHs (0 LEHTpax MHOrooOpaszusi M MPOUCXOXKIEHUS KyJIbTYPHBIX
pactennii H.11. BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K

JKHMBBIM CUCTCMaM

YMenne BJIaaACTb MCETOJaMHU HAYYHOI'0 TIIO3HAHUA B Oounosorun
(Ha6J'IIOI[CHI/Ie U OIIMCAHUC KXUBBIX CHCTCM, IPOILECCOB U HBHCHHﬁ;
OpraHu3anusa u IIpOBCACHUC OMOJIOTrHYECKOI0O OKCIICPUMCHTA,
BBIIBHKCHHUE THUIIOTE3BI, BBISABJICHUC 3aBUCHUMOCTH MCXKIOY
HCCIICAYCMBbIMH BCIIMUMHAMMU, 00BsICHCHHE IMMOJTYYCHHBIX PC3YyJIbTATOB,
HCIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

JACJIaTb BBIBOAbI HA OCHOBAHHHU ITOJTYUYCHHBIX pCSyHBTaTOB)

YMeHue BBIIENATh CYIIECTBEHHbIE NPU3HAKU BHUPYCOB, KIETOK
OPOKAapUOT U JYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHM3MOB; OCOOCHHOCTH TIPOIIECCOB ~ OOMEHa  BEHmIeCTB U
NpeBpalleHUs] PHEPruu B KIETKe, (POTOCHMHTE3a, IJIACTUYECKOTO U
HHEpPreTH4ecKoro  oOMeHa,  XEMOCHHTEe3a, MHUTO3a,  Meio3a,
OIJIOJOTBOPEHMs,  Pa3MHOXKEHHs, HWHAMBUAYAJIbHOTO  Pa3BUTHUS

opraHu3Ma (OHTOT€HE3)
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11 KVIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

YMeHue TpUMEHSTh TONyYeHHBIE 3HAHUS JUIsI  OOBSICHEHHS
OMOJIOTHMYECKHUX TMPOLIECCOB U SIBJICHHMA, AT MPUHATHS MPAKTHYECKUX
pelIeHni B MOBCEIHEBHON KU3HU B LIENAX oOecrieueHus: 6€30MacHOCTH
CBOETO 370POBbsI U 3710POBbsI OKPY>KAIOLIUX JIFOJEH, COOJIIOIEHUSI HOPM
IPaMOTHOT'O TOBEACHUS B OKPYKAIOIIEH IPUPOAHON Cpejie; IOHUMAaHNE
HEO0OXOIUMOCTH UCIIOJIb30BAHUS TOCTHKEHUH COBPEMEHHOM OHONIOTHH

1 OMOTEXHOIOT U JJIA PalOHAJIBHOI'O IIPUPOA0ITI0JIB30BAHUS

VYmMmenue peuiaTte 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4d Ha MOHO- U
JII/IFI/I6pI/II[HOC CKpC€IIUMBAHUE, CHCINICHHOC HACJICAOBAHUC, COCTABIIATDH
CXCMBI MOHOFI/I6pI/IIIHOI‘O CKpCHIMBaHUA JJIsA MMpCaACKasaHuAa

HacCJICAOBaHUA IIPU3HAKOB Yy OPpTaHU3MOB

YMeHHue BBITONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE pPadOTHI,
cobmogarh mpaBwia mpu pabore ¢ y4yeOHBIM M J1a0OpaTOPHBIM

000py10BaHHEM

YMeHue KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMAIUIO
OMOJIOrMYECKOr0 COJEpKaHUs, BKIIOYAOILYIO ICEBJAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHMKOB (CMMU, HayuyHO-NIONYJIsipHBIE MaTepHalIbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEI0BaHUi B OHOJIOTUH,

MCAUMIINHE, OMOTEXHOJIOTHH

YMeHue co3naBath COOCTBEHHbBIE MHUCHbMEHHBIE U YCTHBIE COOOIICHMS,
0000111251 OMOJIOTHYECKYIO WH(OPMAITUIO M3 HECKOJbKHUX HCTOYHHUKOB,

rpaMOTHO HCIIOJIb30BAaTh MOHSATHMHBINA armapar ouooruu

IIpoBepsiemble peIMeTHBIE Pe3yJabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

CdopmupoBaHHOCTH 3HAHUK O MECTe U POJM OUOJIOTUU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B PAa3BUTHE
Oouonoruu; (HyHKIMOHATLHOW TPAMOTHOCTH YENIOBEKa ISl PEIICHUs
KU3HEHHBIX 3a7a4

YMeHue packpbeiBaTh COJEpKaHHE OMOJOTHYECKHMX TEPMHUHOB H
TOHSTHIA: BUJ, MOMYJAIMS, TeHO(OHA, 3BOJIOLKS, IBIKYIINE CHUITBI

(dbakTops) SBOJIIOLINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,



BU7000pa3oBaHue, 9KOJIOTMUYECKUE (baxTopsl, HKOCHCTEMA,
IPOAYLIEHThI, KOHCYMEHTBI, pEAYLIEHTHI, LIETIH MUTAaHHs], SKOJIOrHYECKas

nipamua, OnoreoneHos, onocdepa

YMeHne uznaraTh OMOJIOTHYECKHE TeOpHH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpHsS  OSBOJIONWH), 3aKOHBI U
3aKOHOMEPHOCTH (3apojplieBoro cxonacrsa K.M. bapa, yepenosanus
IJIaBHBIX HampasieHuil u myteil spomonuu A.H. CeBeprioBa, yueHus o
oumochepe B.M.  Bepnamckoro), ompenensTe  TpaHUIBl  HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIAJCTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HabmroleHNe W OIMCAHMUE >KUBBIX CHUCTEM, IMPOIECCOB U SIBICHUM;
OpraHm3anusi W TPOBEJEHUE OHMOJOTHYECKOr0  JKCIICPUMEHTA,
BBIBIDKGHHWE  THUIOTE3bl;  BBIIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIelyeMbIMU BEIIMYMHAMHM, OOBSICHCHHE TOJYYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHITHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJAbBI HAa OCHOBAHUU IOJTYYCHHBIX peByHBTaTOB)

YMeHue BBIACTATH CYIIECTBEHHBIC IPU3HAKU CTPOCHHS OMOIOTHIECKUX
OOBEKTOB:  BUJOB, MOMYJSALUH, MPOJYLEHTOB, KOHCYMEHTOB,
penyLIeHTOB, OMOreOlEHO30B U 3KOCHCTEM; OCOOEHHOCTH MPOLIECCOB
HaCIIeZICTBEHHON W3MEHYHBOCTH, €CTECTBEHHOTO otbopa,
BUZ000pa30BaHus, MPHUCIIOCOOICHHOCTH  OPTaHU3MOB, JCUCTBUS
HKOJIOTHYECKUX (PAKTOPOB HA OpraHU3MBI, IEPEHOCA BEUIECTB U MOTOKA
SHEPIUU B HKOCHUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH B HKOCHUCTEMAX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHUYECKHX ITIUKIIOB
B Omocdepe

YMeHne TpHUMEHSATh TONyYEeHHBIE 3HAaHUS JUII  OOBSICHEHUS
OMOJIOTUYECKUX TPOIECCOB W SBICHHM, IS TMPUHATHSA MPAKTHYECKUX
peleHHii B MOBCEITHEBHON KHM3HM B LIEJSIX oOecrieyeHus 0€30MacHOCTH
CBOETO 3/I0POBbS U 3/J0POBbs OKPYKAIOLIUX JIF0/IeH, COOII0AEHUS HOPM
TPaMOTHOTO TIOBEICHHUS B OKPYKAFOIIEH MPUPOTHOHN cpelie; TOHNMaHUe
HE00XOIMMOCTH UCTIONBb30BaHUS JOCTIKEHHI COBPEMEHHON OMOJIOTHI
JUIsL PallMOHAIBHOTO MTPUPOIOTIONIE30BAHUS

YMeHue pemaTth 3J€MEHTapHble OMOJOTHMYECKUE 3a7aud, COCTABIATH
CXEMBI IEPEeHOCa BEILECTB U HHEPTUHU B 3KOCUCTEMaxX (LIeTH MUTaHU)
YMeHHe BBINOJHATH JIAOOpAaTOpHBIE M MpPaKTUYEeCKUe padoThl,
coOnrofaTh mpaBwia Mpu paboTe C y4eOHBIM U JTAOOPATOPHBIM

o0opyI0BaHEM
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YMeHHe KpUTHYECKH OLEHHBATh U HWHTEPIPETUPOBATH MH(OPMAIUIO
OHMOJIOTMYECKOT0 COJEPKaHUsl, BKIIOYAOIIYIO TICEBAOHAYYHbIC 3HAHUS
13 pa3nuyHbIX UCTOYHHKOB (CMMU, Hay4dHO-TIOMYJIIpHBIE MaTepUalb);
paccMaTpuBaTh r100aIbHBIC HKOJIOTUYECKHE POOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3ULUIO

YMeHue co3naBath COOCTBEHHbBIE MUCHbMEHHBIE U YCTHBIE COOOIICHMS,

000011ast OMOJOTUYECKYI0 MH(GOPMAIMIO U3 HECKOJbKHX MCTOYHUKOB,

Ir'paMOTHO HCII0JIB30BaTh MMOHATHHHBIN arrmapar OHOJIOTHH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

3.3

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorus xak Hayka

buonoruss — nHayka o xuBoi mnpupone. Ponp Ouonorun B (popmupoBaHUH

COBPEMEHHOW Hay4YHOH KapTUHBI Mupa. CUCTeMa OMOJIOTUIECKUX HAYK

MeToabpl MMO3HAHUS KUBOW MPHUPOABI (HAOIIOACHHE, SKCIIEPHMEHT, OIHCAHUE,
u3MepeHue, Kiaccuukanus, MOJEINpPOBaHUE, CTaTUCTUYecKkas o0paboTka

JTAHHBIX )
JKuBBIC CHCTEMBI M UX OpraHUu3aus

Xusble cuctembl (OMOCHCTEMBbI) Kak mpeaMmeT u3yueHusi 6monoruu. CBoMCTBa

OMoCHCTEM M UX pazHoOOpasue

ypOBHI/I OpraHu3anmu OHOCHCTEM: MOJ'IeKYJ'IHpHO-FCHGTHHCCKHﬁ, KHCTO‘IHI)II;’I,

OpraHU3MEHHBIHN, MOMYJIALNOHHO-BUOBOM, 3KOCUCTEMHBIN, O1ochepHbIi
XHWMHMYECKUHN COCTAB M CTPOEHUE KIIETKH

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHThl. Bojga u MuHepanbHble BemecTBa. @DyHKIMUM BOIAbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HOI[)ICp)KaHI/IC OCMOTHYECKOro OajaHca

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHMCIOTHI — MOHOMEpPBI OEIKOB.
He3ameHnMble 1 3aMEeHUMbIE aMHUHOKUCIIOTH. AMHUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKyJbl (IEpBUYHAs, BTOpUYHAsA, TpPETUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue CBoicTBa OenkoB. buonormueckue
byHKIIMU OEJIKOB.

depmeHThl — OHoOJOrHyYeckue KaTanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas crneunpuyHoctb. Kodepmentsl. Burtamuubl. Otnuuuns

(hepMEHTOB OT HEOPTAHMUECKUX KaTaIM3aTOPOB

VYrneBoabl: MOHOcaxapuabl (TIHOK03a, prudo3a U Ae30Kcuprub03a), aucaxapuabl
(caxapos3a, JnaKkTo3a) W TMOJUcaxapuibl (Kpaxmayi, TJIUKOTEH, LEJUTI0I03a).
Bbuonornueckue GyHKINUN YTIIEBOJIOB.

Jlumuapl:  TpUTIMUEpUABI,  crepouiabl,  ¢ochomununel.  ['wapoduinbHO-
ruapodoOHbIe cBolicTBa. buonormueckue ¢Gynknuu JunuaoB. CpaBHEHHE

yYrjieBsoaos, OCJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPTHUU



3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

Hyxneunosbie kucnotel: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX
kuciaot. Ctpoenue u pynkuun JJHK. Ctpoenue u pynkuu PHK. AT®: ctpoenue
1 QyHKITIH

[utonorust — Hayka o kietke. Knetounas teopusi. MeTopl H3y4eHus KIETOK

Knerka kak nenoctHas xuBas cucrema. OOlue MpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi mMemOpana, moziekyiasl JJHK kak renernueckuii ammapar, cuctema

cuHTEe3a OerKa

Tumbl KJIETOK: dyKapuoTH4ecKas U npokapuorndeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTuyecko  kinetku. Kierounas crenka Oaktepuil.  CtpoeHue
9YKApUOTUYECKON KiIeTKH. OCHOBHBIE OTJIMYHS PACTUTEIbHOM, >KUBOTHOM W

IpUOHON KIIETKU

IToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIETOYHAas CTEHKAa, INIMKOKAJIMKC, HUX
¢ynkuuu. [1nazmatuueckas MeMmOpana, e€ cBoiictBa U QpyHkuuu. L{utonnazma u
e€ opranoupl. OnHOMEMOpaHHBIE OPTaHOU I KIICTKH: YHJIOIIIa3MaTHYecKast CETh
(OIIC), ammapat I'onbmxu, nu3ocoMsl. [1oryaBTOHOMHBIE OPraHOMJIBI KJIETKU:
MUTOXOH/pHUH, IuTacTuabl. [IpoucxoxaeHne MUTOXOHAPUM M Iactua. Buisl
wiactug. HemeMOpaHnHble opraHouibl KIETKH: PUOOCOMBI, KJIETOUHBIM LEHTP,

PECHUYKHU, KTYTUKH. Q)YHKL[I/H/I OpraHOHUI0B KJICTKH. Bxarouenus

SAnpo — perynaropubiii neHTp kieTku. CTpoeHue siapa: sigepHas 000JouKa,

KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEIECTB B KJIETKE
XKXu3HenesTenbHOCTh KIETKH

OOmen BemiecTB, WM MeTabomu3M. AccuMuisiius (TUTacTUYeCKUil oOMeH) U
TUCCUMUIIALUS (PHEpreTHUecKuid OOMEH) — JB€ CTOPOHBI €IMHOrO IMpoliecca
MeTtaboiau3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(GHBIN U retepoTpodHsblid. Poiab

(bepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAIIEHUH SHEPTHH B KIETKE

®dotocunTe3. CreToBas U TeMHOBas ¢as3wl hoTocuHTe3a. Peaknuu GorocuHTesa.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (OTOCUHTE3a IS JKU3HH Ha 3emile.
Brnusnue ycnoBuit cpeapl Ha (POTOCHMHTE3 W CIIOCOOBI TIOBBIIICHHUS €T0
MPOIYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHUIA.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a s

JKA3HU Ha 3emiie

DHepreTU4ecKuii oOMeH B KieTke. PacierieHue BEIECTB, BBIACICHUE W
AKKyMYJIUPDOBaHHE OJHEPrUM B KIETKE. JTambl JHEPreTHUYEeCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucrmopomHoe okuclieHHE, WIH KJIETOYHOE

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHA
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4.5

5.1

5.2

5.3

5.4

5.5

Peakiun matpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTuyecko umHpopmanuu B KieTke. ['eHeTHYecKuid KOA U ero CBOMCTBA.
Tpanckpuniuss — matpuunbii cuHTe3 PHK. Tpancmsammst — OGuocuHTes Oenka.

Koauposanue amunokucior. Poins pubocom B buocuHTe3e Oenka

Heknerounsie dopmbl xu3HuM — BuUpychl. Mctopust oTkpbiTusi BupycoB (.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHHd, >XUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo3oyaurens CITN/a.

[IpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHMIA
Pa3MHoxeHMEe 1 HHAMBUAYaIbHOE Pa3BUTHE OPTaHU3MOB

Knerounsnii 1uKi, wWiM >KM3HEHHBIM LMK KiIeTku. MHTepdaza u muto3.
[Ipoueccel, mporekaromue B uHTepdaze. Permkamus — peakiuss MaTpUIHOTO
cureza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HaOOp — KapHOTHIL
JIMTIOUIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE ~ HAOOpBL.  XPOMAaTHIBI.
[{utonoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAWUBUAYAIBHOTO Pa3BUTH
OpraHU3MOB.

Henenne kierkn — wmuto3. Craauu mutos3a. IIponecchl, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii CMBICII MUTO3a

@dopMbl pa3MHOXKEHHsI OpraHu3MoB: Oecrojoe W mojoBoe. Bunel Oecrnornoro
pa3sMHOXEHHUs: JIeJIeHHe HaJBOE€, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHe. MIckyccTBeHHOE KIIOHMpOBaHUE

OpraHnu3MoOB, €ro 3HAYCHHUEC JIA CCIICKIIUU

[TonoBoe pa3zMHOMXKEHUE, €r0 OTIUYHUS OT 0€CIOI0ro.
Meiio3. Craguum wmeiioza. Ilpoueccsl, mpoucxoisuie Ha CTaausgxX Meiosa.
[ToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuidi cMbICi M

3HaYEeHUE MEN03a

['ametorenes — mporecc 00pa3oBaHUsI MOJOBBIX KJIETOK y KHMBOTHBIX. [ToioBBIE
JKEJIE3bl: CEMCHHUKU U ANYHUKH. O6paSOBaHI/Ie " pa3BUTHUC IOJIOBBIX KIJIETOK —
ramer (CepMaro3ouj, SHULEKIeTKa) — ciepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IO,Z[OTBOpCHI/Ie. HapTeHOFCHCS

WnouBunyanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKHBOTHBIX:
npobneHue, racTpyisnus, opraHoreHe3. [loctamOpuonansHoe pa3zButue. TuIbl
MOCTAMOPHOHAIFHOTO Pa3BUTHA: MPSIMOE, HEMpsMoe (JIMYMHOYHOE). BrusHue
Cpebl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIAEHHBIC
YpPOJACTBA.

Poct u pa3sutue pactennii. OHTOr€He3 BETKOBOTO PACTEHUSI: CTPOCHUE CEMEHHU,

CTaauu pa3BUTUSA



6.1

6.2

6.3

6.4

6.5

6.6

HacnaencTBeHHOCTh M U3MEHUMBOCTD OpraHnu3mMoB

[Ipeamer u 3apauu renetuku. Mctopus pa3sutus reneTuku. Bkiag poccuiickux u
3apyOexHbIX  y4€HBIX B  Pa3BUTHE TE€HETUKH. MeToAbl  IeHETHKHU
(THOPUIOTIOTUIECKUHA, IUTOT€HETHYECKHU, MOJICKYJISIPHO-T€HETHUECKUH ).
OcHOBHbIE TEHETHYECKUE MOHATUA. ['eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMasi B

cXeMax CerH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HACJIeI0OBaHMs TPU3HAKOB, ycTaHoBIeHHble [. MeHnenem.
MonoruOpuaHoe cKpeuBaHue. 3aKOoH eAMHOooOpasus THUOPHUIIOB TEPBOTO
nokoneHuss. IlpaBwiio [OMUHHpOBaHUA. 3aKOH pPAaCHICIUICHUS IPU3HAKOB.
I'unoresa unctorsl ramer. [loHOE M HEMOJHOE JOMUHUPOBAHUE.

JlurubpuaHoe CKpemMBaHue. 3aKOH HE3aBUCHMOTO HACJICOBaHUS MPH3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEE
ckpeuuBaHue.  Vcnonp30BaHME — AQHANM3UPYIOLIETO  CKPELUMBAHMS — JJIA

oTpesiesIeHUs] TEHOTHUIIa 0COON

CuerieHHoe HaclieoBaHue npusHakoB. Pabora T. Moprana no cuemnjieHHOMY
HaclleZIoOBaHUIO TeHoB. Hapymenue cLeIuleHus TE€HOB B pe3yJbTaTe
KPOCCHHIOBepa. XpOMOCOMHAasl TEOPHsI HACJIECTBEHHOCTH. | eHeTH4YeCKe KapThl.
I'enetnka moma. XpoMOCOMHOE OIpeJeNeHHe Mojia. AyTOCOMbI U IIOJOBBIE
XPOMOCOMBEI. I'omorameTHele © reTeporaMEeTHLBIC OpPTraHU3MBI. HaCJ'IeI[OBaHI/Ie

MMPU3HAKOB, CHCIUVICHHBIX C ITOJIOM

N3meHunBOCTh. BHbl M3MEHYMBOCTH: HEHACIEACTBEHHAs WM HACJEICTBEHHAs.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHKA
MOJIU(UKAIIMOHHONH HW3MEHYMBOCTU. BapHalmoHHBIA psii M BapHalMOHHAS
kpuBas. Hopma peakunu npusHaka. KonmduecTBeHHbIE U KaUECTBEHHBIE IPU3HAKU

1 uX HopMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHOW H3MEHUYNBOCTH

HacnencrBennasi, wiM TeHOTUIHMYECKas, W3MEHUMBOCTh. KoMOuHaTHBHAs
U3MEHUYMBOCTb. Melo3 U TOJIOBOW IMpollecC — OCHOBA KOMOMHATHBHOMN
M3MEHYMBOCTU. MyTallMoHHast U3MEHYUBOCTH. Kitaccudukanys MyTanuii: reHHbIe
XPOMOCOMHBIE, TeHOMHBIE. YacToTa M NpUYMHBI MyTalid. MyTareHHble (hakTOpBI.

3aKOH rOMOJIOTHYECKUX PSAOB B HacieACTBeHHOU n3MeHunBoct H.M. BaBuiosa

I'enetnka uyenoBeka. Kapuorunm uenoBeka. OCHOBHbIE METOABI TI'€HETUKU
YeJI0BEKa: TeHEaJIOTHIECKHUH, OJIM3HETIOBBIH, UTOTCHETUYECKHU,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHYecKuid. COBpEeMEHHOE OmpeeieHHe
reHOoTUIIA: MOJIHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCIIC C
nomotupto [I[P-ananuza. HacnencTtBeHHble 3a0ojeBaHMs YEJIOBEKAa: I'€HHBIE
Oosie3HH, OOJIE3HU C HACIIEACTBEHHOM IMPENpacloyioKEHHOCTbI0, XPOMOCOMHBIE
Oomne3nn. ComaTWdeckue W TEHEpPAaTUBHBIE MyTanuH. [IpHHIMIBI 310pOBOTO

o0pa3a KU3HU, AMArHOCTHKH, TPO(PUIAKTUKH U JICYCHUS T€HETUYECKUX OOJIe3HEH.



7.1

7.2

7.3

MGIII/IKO-FGHCTI/I‘-IGCKOC KOHCYJIbTHUPOBAHUC. 3HaueHHE MCHHHHHCKOﬁ I'CHCTUKHU B

MpeaAOTBPAIICHNUU U JICHCHUU I'CHECTHYCCKUX 3a00J1€BaHNH YeIOBEKA
CeJ'IeKI_II/IH OpraHHU3MOB. OCHOBBI OMOTEXHOIOTHHI

Cenexuus Kak HayKa U IIPOLECC. 3apOKIEHHUE CEJIEKIIUU U IOMECTUKALIMSL. Y UeHUE
H.W. BaBumoBa 0 uLEHTpax MPOUCXOXKACHUS U MHOT00Opasusi KyJIbTYPHBIX
pactenuii. LleHTppl TPOUCXOXKJEHUS JIOMAIIHUX XKHUBOTHbIX. CopT, moponja,

mTaMM

CoBpeMeHHbIE METOIbl CeNeKUUMU. MaccoBbli M HMHAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM DPACTEHUH M KMBOTHBIX. OlLleHKa sKcTepbepa. bim3kopoacTBeHHOE
cKpeluBaHue — HMHOpuAMHr. Yucrasg nuHus. CKpelMBaHUE YHCTBHIX JIMHHM.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanénnas rubpuamzanuss U e€ ycnexu. VICKyCCTBEHHBI MyTareHes u
[IOJIyYEHUE IOJIMILUIONAOB. JIOCTMIKEHMS CEJEKLUUU PACTCHUM, >KUBOTHBIX M

MUKPOOPIraHUu3MOB

buorexHosnoruss kKak oTpacib MNPOU3BOACTBA. ['€HHAs WH)KEHEepUs. Tallbl
co3nanusi pexkomOuHanTHoM JIHK wu Tpancrennpix opranm3moB. Kierounas
umkenepusi. Kinerounsie KyabTypbl. MUKPOKIIOHATBHOE PA3MHOKEHHUE PACTEHUH.
KiionupoBanue BBICOKONPOIYKTUBHBIX CEIBCKOXO3UCTBEHHBIX OPraHU3MOB.
Dkojorudeckue u  dTHUeckue  mpobmembl. MO  —  reHeTHYecKu

MOI[I/I(bI/IHI/IpOBaHHBIe OpraHU3Mbl

11 KIIACC

Kon

11

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

DBOJIIOLIMOHHAS OHUOJIOTHUS

DBOIIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeugerenbcTBa  OBOJMIOIMU.  [laJIEOHTOJIOrMYECKHE:  ITOCIEA0BATEILHOCTh
MOSIBJICHUS. BHUJIOB B TMAJCOHTOJNOTUYECKOW JIETOMUCH, TEPEeXOIHBbIe (POPMBL.
buoreorpaduyeckue: cxoacTBo U paznuune (hayH u (HJIop MaTepPUKOB U OCTPOBOB.
DOMOpHONOTHYECKHe: CXOACTBA W pa3Nuuus HMOPHUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHHUTEIHLHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC,
pyIMMEHTapHbIE OpTaHbl, aTaBU3MbL. MOIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHH3MOB HACJIEJACTBCHHOCTH M OCHOBHBIX META0OJIMYCCKUX IyTeH y BCex

OpraHu3MOB
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13

14

1.5

2.1

2.2

2.3

2.4

OomonnonHas teopust Y. Jlapsuna. [Ipennocsiiku BOSHUKHOBEHHS JapBUHHU3MA.
JIBMIKYIIIME CHJIBI BOJIIOLIMY BUAOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IIPU
OTPaHUYEHHOCTH PECypCcoB, HeompenenéHHas W3MEHUYMBOCTh, Ooprba 3a

CYIIIECTBOBaHHUE, €CTECTBEHHBIN OTOOD)

Cunrernueckass Tteopust HBomonud  (CTD) W OcHOBHbIE €€ TOJIOXKEHHUS.

MukposBontonus. [lonynsuus kak eIMHNUIIA BUAA U SBOJIOLUU

JBwxymme cuibl ((pakTopbl) SBOJIIOLMU BUIOB B Hpupoje. MyTaluOHHBIN
mpouecc U KOMOMHATHBHAs M3MEHYUBOCTb. llomynsiiMoHHBIE BOJIHBI U Jpeiid
reHoB. M3omsuusa u murpauus. EcrecTBeHHbI 0TOOp — HampaBisitouuii paxkrop
sBoJrOLMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yibTaT 3Bosouuu. [Ipumepsl
pUCIOCOOIeHUH y OpraHu3MoB. ApoMop(}o3bl U HINOaJaNTalUH.

Bun u Bunoo6pazosanue. Kpurepuu Buaa. OcHoBHBIE (hOPMBI BUJ000pa30BAHUS:

reorpadu4eckoe, IKOJIOrHIeCKOe

MakposBomronist.  Dopmbl  dBoNOLMHU:  (UIIETHYECKas,  JMBEpPreHTHas,

KOHBEPIreHTHAA, rapaijiciibHasi. H606paTI/IMOCTb 9BOJIFOIINH
Bo3unkHoBeHHE 1 Pa3BUTHUC )KU3HU HA 3emie

JloHay4HbBIE TPEICTaBICHHS O 3apOXKACHWM JKU3HU. HaydHble Trumoresbl
BO3HUKHOBEHHUS >KM3HM Ha 3emie: abuoreHe3 M MaHCHEpMHs. XUMHUYEcKas
SBOIOLMA. ODKCIEPUMEHTAIBHOE IOATBEPKICHUE XUMUYECKONM HBOJIFOLUH.
Hauanbnble sTanel 6uonorndeckoit spomtonuu. I'mnoreza PHK-mupa. IlepBeie

KJICTKHU U UX 3BOJIFOIIUA. q)OpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )XUBBIX OPraHu3MOB

Pa3Butne xusHu Ha 3emusie mo spam u nepuojam. Karapxeit. Apxeiickas u
npotepo3oiickast spbl. [laneo3oiickas spa u €€ mnepuoabl: KeMOpHUICKHIA,
OPJIOBUKCKWW, CUJIYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, TEPMCKHII.
Me3o30iickas opa U €€ epruoabl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

KaitHo30iickas 3pa 1 €€ mepuoibl: MaIeOr€HOBbIN, HEOT€HOBBINM, AHTPOIIOT€HOBBIN.
XapakTepucTUKa KIMMaTa M TeoJIOTMYECKUX MporueccoB. (OCHOBHbBIE ATalbl
SBOJIIOLIMM PACTUTENILHOTO U JKMBOTHOIO MHpa. ApoMOp(o3bl y pacTeHHd M
KUBOTHBIX. [losiBNIEHME, pacuBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB
Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue HBooUMH. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

DBoonMs uyejaoBeKa. AHTPOIOJIOTHA Kak Hayka. PasButue mpenctaBieHHH O

MMPOUCXOKIACHUN YCJIOBCKA. MeTtoapl HU3YUCHUSA AaHTPOIIOTCHE3a. CXOI[CTBa n

pasiinyuuAa 4€JI0OBCKA U )KNUBOTHBLIX. CucreMaTH4eCKOE IOJIOKCHUE YeJIOBEKA.
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4.1

4.2

JBmwxyuue cuibl (GpakTopbl) aHTpornorenesa. HacnencTBeHHass W3MEHUYUBOCTD U
€CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, H3TOTOBIICHHUE OPYIHUHA

TPY/a, MBILJICHUE, PEYb

OcHOBHbBIE CTaIUM W BETBH HBOJIOLMU YEJIOBEKAa: aBCTPAJIONMMUTEKH, YenoBek
yMenslii, YenmoBek mnpsaMoxonsamui, YenoBek HeaHAepTanbckuil, Yenosek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYILIECTBOBaHMSA, 00JacTb

pacrpocTpaHeHHsl, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHs

Yenoseueckue pacbl. OCHOBHBbIE OOJIBILIME pachl: €BpONEOUIHAs (€Bpa3zuicKas),
HErpo-aBCTPaJIOUAHAS (3KBaTOpHUalIbHAs), MOHT'0JIOMIHAs (a3uarcko-
amepukaHckas). YepTbl MpUCcOCOOIEHHOCTH MPEICTaBUTENIECH YETIOBEUECKUX pac

K YCJIOBUSIM cyliecTBoBaHus. EAMHCTBO uenoBeveckux pac. Kpuruka pacuzma
OpranusMsbl 1 OKpy Karomias cpeaa

Okosiorusi Kak Hayka. 3afjaud U pasfiesbl 3KOJOTMH. MeToJbl 3KOIOIMYECKHX
UCCIIEIOBaHUN. DKoJorndeckoe MupoBo33penue. Cpenbl 0OUTaHKs OpPraHU3MOB:

BOJIHAA, HA3CMHO-BO3AyIITHAsA, IIOYBCHHAA, BHYTPUOPIraHU3MCHHAA

Okonoruueckue  (axtopel.  Kiaccudukamus — sxoimorudeckux — (HakTopos:
abuoTtuueckre, OWOTHYECKME W aHTPOINOTreHHBIE. JleHCcTBHE HSKOJIOTMYECKUX

(hakTOpOB Ha OPraHU3MBbI

AbGunotnyeckue (QaxkTophl: CBET, TeMIlepaTypa, BIaXHOCTb. POTONEpHOAU3M.
[Ipucnocobnenuss OpraHu3sMOB K  JeMCTBUIO  aOMOTHYECKUX  (hAKTOPOB.

buonornueckue puTMsl

buotnueckue ¢akropbl. Buasl OnoTHyecKWx B3aMMOIEHCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEWUTpanu3M. 3HaueHue  OHUOTHYECKUX
B3aUMOJICHCTBHI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX
OKOJIOTMUECKUE  XapaKTepUCTUKU  nomyjsiuud. OCHOBHBIE — IOKa3aTesd
MOMYJISILUN: YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, HPUPOCT,
Murpanus. J[uHaMuKa 4uCIeHHOCTH MOMYJISILUY U €€ peryJssuus

CooOmiecTBa ¥ HKOJIOTMYECKHUE CUCTEMBI

CooOmiectBo opranu3mMoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBCHHAs, Tpodudueckas (mumieBas). Buabl-momuHanTel. CBsi3H B
OnoleHo3€e

Dkonoruueckue cucteMbl  (3kocuctemsbl). [loHaTne 00 »dKocucTeMe W

6HOFCOHCH03€. CDYHKI_[I/IOHaHLHBIe KOMIIOHCHTBI 3KOCHUCTCMBIL: TMMPOAYUCHTHI,



4.3

4.4

4.5

KOHCYMEHTBI, peyleHThl. KpyroBopoT BenecTB M NOTOK SHEPTUU B 3KOCUCTEME.
Tpoduueckue (TUIIEBBIE) YPOBHU OKOCHUCTEMBI. [lWIeBble IIeMA W CETH.
OcHOBHBIE TIOKAQ3aTEH SKOCUCTEMBI: OMoOMacca, MPOAYKIHS. DKOJIOTUYESCKUE
MUPaMUIbl: TPOAYKIUHM, YHUCIECHHOCTH, OuoMacchl. CBOICTBa 3KOCHCTEM:

YCTOMYMUBOCTb, CAMOPETYJIsIus, pazButue. CyKieccus

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOTO WU
LIUPOKOJINCTBEHHOTO JIEca.

AHTpPONIOTr€HHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpO03KOCHUCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (aktop ycroiumBocTH dkocucteM. CoxpaHeHue

OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

Yuenne B.W. Bepnaackoro o Ouocdepe. ['panuiisl, coctaB U CTPyKTypa
6uochepsl. XKupoe BemectBo U ero ¢yHkiuu. OcobeHHOCTH OHOchepbl Kak
ri100anpHOM 3KOcHCTeMbl. JIMHAMHYECKOe paBHOBECHME U oOOpaTHasi CBs3b B
6uochepe. KpyroBoporsl BemecTB M OHOr€OXMMUYECKHE LUKIIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITN

YenoBeuectBo B Omocdepe 3emin. AHTPOINOTEHHBIE M3MEHEHHS B Ouocdepe.
I'mo6asbHbIE 3KOJIOTHUECKHE TIPOOIIEMBI.
OcHOBa palMOHAIBHOTO  YIpaBJIECHUS MPUPOAHBIMU pPECYypcaMH U HUX

HUCIIOJIBb30BaHUC. I[OCTI/I)KGHI/IH OHOJIOTUH U OXpaHa IIpUupoabl



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

[Taceunuk B.B., Kamenckuit A.A., Py61ioB A.M. buosnorus (6a30BbIif ypOBEHB ).
10 knacc. - M.: I[Ipocsemenue, 2022
[Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. buosnorus (6a30Bb1ii ypOBEHB).
11 knacc. - M.: [Ipocenienue, 2022

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

AmnacracoBa JI.II. O6mas 6uonorus. unakrudeckue marepuaibl. - M.BeHnrana-
I'pad, 1997.

borpanosa T.JI., CononoBa E.A. buonorus. CipaBOUYHUK [1J14

CTapIIEKIACCHUKOB U NMOCTynarmux B By3bl. - M.: ACT-npecc, 2006.

bonrosa 1.B. CoopHuUK 3a1a4 mo o011 OM0JIOTUM 1JIsl HOCTYTAIOIIUX B

BVY351. - M.: Onukc 21 Bek, 2005.

3axapoB B.b., MamontoB C.I'., Corun HU. O0mas 6uonorus: Yueb. mis

10 - 11 k1. obmeo6pazoar. Yueb. 3aBeaenuit - M.: JIpoda, 2005.

Puc 3., Crepubepr M. Ot kietok k atomam: MimoctpupoBanHoe
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MOJIEKYJIsIpHYt0 6uosnoruto: Ilep ¢ anrin. - M.: Mup, 1988.

Cyxosa T.C., Koznosa T.A., Counn H.1. O6mas 6uonorus. 10 - 11 k.

Pabouas TeTpaar k yueOHuky / noja pea. B.b. 3axaposa. - M.: [Ipoda, 2003.
VYpoku obuieit ouonoruu: I[Hocodue mis yuurens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. MokeeBa, H.M. Bep3unun. - M.: IIpocsemenue, 1986.
KpukcynoB E. A., Ilaceunuk B. B. Oxomorus. 10 (11) xmacc: Yuel. nmns
obmieoOpa3oBar. yued. 3aBejieHui. 5-¢ uzf., aopadb. M.: Hpoda, 2001. - 256 ¢ 9.
Petimepc H. @. Kpartkuii cmoBaps OMOTOTHYECKUX TepMUHOB: KH. 115t yuutens. - 2-
e uzn. M.: [Ipocsemenue, 1995. - 368 c.

Peitmepc H. ®@. Hauana sxonorudeckux 3Hanuii.M.: MU3narenscteo MHOIITY, 1993.
- 261 c.

Ounmknoneans qia gereii. I'mas. Pea. B. A. Bonoaun.M.: ABanTa+, 2001. - 448 c.
Bep3uiun H.M., Kopcynckas B.M. OOmas MmeToauka npenojiaBanusi OMOJIOTHH. -
M.: IIpocsewmenue, 1986.

- buonorus [Moypounsie pazpadotku 10-11 kmacc. B.B. Ilaceunuk, I'.I". I1IBeros,
T.M. Edpumona, YuebHoe mocobue st 001eo0pa3oBaTeIbHbIX OpraHU3aIHM.
ba3oBblli ypOBEHB.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

«Enunas xomnexkuust Hudposeix ObpazoBarenbHbix PecypcoB» (Habop nu@poBbIx
pecypcoB Kk  ydeOHwkam JsmHHH [lonomapeBoit M.H.)  (http://school-
collection.edu.ru/).

www.bio.1september.ru- razera «buonorus» -npuwiokeHne K «1 ceHTIOPsD».
http://bio.1september.ru/urok/ -Marepuansl k ypoky. 4. Www.bio.nature.ru -
Hay4YHBIC HOBOCTH OMOJIOTUH

http://ebio.ru/ - DnexTponHbIi yueOHUK «bromorusy.

http://www.gbmt.ru/ - 'ocynapcrBernbiit buomornyeckuit myseit um. K. A.
TumupsizeBa. BupTyanbHbie SKCKYPCHH.

https://100ballnik.com/
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