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IHHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHWOJIOTHH TEOPETHUUYECKYI0 OCHOBY JMJISI ONPEICICHUS
MOAXOOB K (OPMHPOBAHHIO COACPKAHHUS y4eOHOro mpeamera «bUONOTHS» COCTAaBHIIM:
koHnenryainbHbie ToNokeHus PI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH, COICp)KaHUs,
pe3yNbTaToB 00y4YeHUs U TPEOOBAHUN K YPOBHIO MMOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 001X
[eIsIX W TPHHIINIAX, XapaKTePU3YIOMINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero
obOpazoBanusi B Poccuiickoii @enepamnuu, a TakKe TMOJOKEHUS O crHenuduke Ouomoruu, e
3HAYEHUH B MO3HAHUH >KUBOM IMPUPOJIBI U 0OECTIEYEHUH CYIIIECTBOBAHHUS YEIIOBEUECKOT0 00IIeCcTBa.
CornacHo Ha3BaHHBIM IOJIOKEHUSIM, OIIPEJIETICHbl OCHOBHBIE (DYHKIIMH IPOTpaMMbl 110 OHOJIOTHH U
€€ CTpYyKTYypa.

[IporpamMma 1o Omosioruu AaéT MPEACTaBICHHUE O IIENIAX, 00 OOIIel cTpareruu OO0ydeHWS,
BOCIHUTAHMS M Pa3BUTHS 00ydarOIIUXCs CpeacTBaMH yueOHoro npeamera «buonorusy, onpenenser
00s13aTeNbHOE MIPEIMETHOE COJIep)KaHue, ero CTPYKTYpY, paclpelielieHne Mo pa3jiesaM U TeMmaw,
PEKOMEHIYEMYIO TIOCIIEI0OBATEIHPHOCTh H3YUCHHS y4eOHOr0 MaTepuaia ¢ y9€ToM MEXKIIPEAMETHBIX
Y BHYTPUIIPEIMETHBIX CBS3CH, JIOTMKH 00pa30oBaTELHOTO MPOIECcca, BO3PACTHBIX OCOOCHHOCTEH
00y4aromxcs.

B nporpamme 1o 6HOJIOTHH TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMbIM JINYHOCTHBIM,
METaNpeIMETHBIM W TPEIMETHBIM pe3yJibTaraM OOyYeHHUS B (OPMUPOBAHWU OCHOBHBIX BHJIOB
y4e0HO-TT03HABATEIPHON  JEATCIIbHOCTH/YICOHBIX  JIEHCTBUI  OOy4arommxcsi TI0 OCBOCHHIO
coJiep>KaHusi OMOJIOrMYecKoro oopa3zoBaHusl.

B mporpamme mo Ouomoruu (10-11 kmaccel, 6a30BBI ypOBEHB) peaNM30BaH MPHUHIIHII
MPEEMCTBEHHOCTH B HM3y4eHUM Ouoyiornu, Onarogaps dYeMmMy B HEH MpocMaTpuBaeTCs
HAINPaBJICHHOCTh HA Pa3BUTHE 3HAHWI, CBS3aHHBIX C (OPMUPOBAHHEM ECTCCTBCHHO-HAyYHOTO
MHUPOBO33PEHHUS,  I[EHHOCTHBIX  OPHUEHTAIMil  JIMYHOCTH,  DKOJIOTUYECKOTO  MBIIUICHUS,
MIPEJICTAaBICHUI O 3I0pOBOM 00pa3e KU3HU U OEPEKHBIM OTHOIICHHEM K OKpPYKaroIel MpUpOIHON
cpene. IloaTomy Hapsy ¢ M3ydeHHEM OOMIEONOIOTHYECKUX TEOPHil, a TakKe 3HAHUHN O CTPOCHHU
KUBBIX CHCTEM pA3HOTO paHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIONIMX B HHUX IPOIECCOB B
mporpaMMe MO OHOJOTHHM YAEJICHO BHUMAHUE WCIOJNB30BAHUIO TIOJYYCHHBIX 3HAHUU B
MOBCEIHEBHON JKM3HM MJI1 pEUIeHHs TMPUKIAJHBIX 3a7ad, B TOM 4YHCIe: NpOoPUIAKTUKU
HACJICJICTBEHHBIX ~ 3a00JICBaHMIA  YEJOBEKa,  MEIMKO-TCHETHYECKOTO  KOHCYJIbTHPOBAHUS,
00OCHOBAHHUS JKOJOTHYECKH IIeTIECOO0Pa3HOTO TOBEICHHS B OKpYKAIOMICH MPUPOIHON cpene,
aHallM3a BIUSHUS XO3AWCTBEHHON [EATENIBHOCTH 4YelOBEKa Ha COCTOSHHE MPHUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHWICHHWE BHHUMAaHMs K MPHUKIATHON HAMpPaBICHHOCTH Yy4eOHOTO
npenMera «BHOIOTHS» TPOJUKTOBAHO HEOOXOAMMOCTBIO OOCCIICUEHUS YCIOBUH JUIS PEIICHUS
OJTHOW W3 aKTyalbHBIX 33Jad IIKOJBHOTO OMOJOTMYECKOTO OOpa3oBaHMS, KOTOpas MPEAIoiaraeT
dbopMupoBaHne y OOYYAIOIIUXCS CHOCOOHOCTH aJalTUPOBATHCS K W3MEHEHHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

bromoruss Ha ypoBHe cpemaHero oOmero oOpa3oBaHWs 3aHMMaeT BakHoe Mecto. OnHa
oOecnieunBaer (opMupoBaHHE Yy OOy4aroUIMXcs MPEACTaBICHUN O HaydHOW KapTHHE MHpa,
pacumpsier ¥ 0000I1aeT 3HaHUS O >KUBOH Ipupoje, €€ OTIUYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliii ¥ DJBOJIONWHU, CO3MAaéT YCIOBUS [UIsl: TIO3HAHWS 3aKOHOB JKMBOW TPHUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe30macHoro oodpasza
KHU3HHU, SKOJIOTUYECKOT'O MBIIIJICHHSI, IGHHOCTHOTO OTHOILIEHUS K KHBOI MPUPOJE U YETOBEKY.



Bonbioe 3HaueHne OMOIOTHS NMEET TaKKe IS PEHICHUS BOCIUTATEIBHBIX U Pa3BUBAOIINX
3ajady CcpegHero ooOmero oOpa3oBaHMs, COLMATIM3AIMU oOydarommxcs. M3ydeHue Ouonoruu
obecrieunBaeT yCIOBHA Uil (POPMUPOBAHUS MHTEIUICKTYAJIbHBIX, KOMMYHHKALMOHHBIX U
MH(QOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYIBTYpPBI, CIIOCOOCTBYET MHTETPAIIMH OMOJIOTHIECKIX
3HAHUH C TPEACTABICHUAMH U3 JPYrHX y4eOHBIX IMPEIMETOB, B YaCTHOCTH, (DU3UKH, XUMHU U
reorpaguu. Ha3zBaHHbIE MOJOKEHHS O MpeaHa3sHauYeHHH Y4eOHOro mnpeamera «buomgorus»
COCTAaBHJIM OCHOBY ISl OIIPEJICJICEHUS MOIX0JI0B K OTOOPY U CTPYKTYPUPOBAHHUIO €TI0 COAEPIKaHUs,
IPEICTaBICHHOTO B IIPOrPaMMe 110 OHOJIOTHH.

Ot16op comepkanus yueOHOro mpenmera «buomorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
MO3UIUK KyJIbTYPOCOOOPa3HOTO MOAXO0/A, B COOTBETCTBUH C KOTOPHIM OOY4YarolIHecs JOJDKHBI
OCBOUTH 3HaHHSI M YMEHHsI, 3HaYMMBbIC JJIsi (JOPMHPOBAHMS OOILICH KYyJIbTYpBI, ONPEICIISIONINE
aJIcKBaTHOE TIOBEJCHUE 4YEJOBEKa B OKPYKAIOIIEH MpPUPOAHOW cpene, BOCTPeOOBaHHBIE B
MOBCETHEBHOM >KM3HU M TPAKTHYECKOH naesTenbHOcTH. Ocoboe MecTo B 3TOH cHcTeMe 3HaHUit
3aHUMAIOT DJIEMEHTHI COJICPKAHMUS, KOTOPBIE CITY)KaT OCHOBOM JJisi (JOpMUPOBAHUS MTPEICTABICHUN
O COBPEMCHHOW €CTECTBEHHO-HAyYHON KapTHHE MHUpPA M IICHHOCTHBIX OPHUEHTAIUSIX JIMYHOCTH,
CIIOCOOCTBYIOIIMX I'YMaHHU3aIMU OMOJIOTHYECKOT0 00pa30BaHMsL.

CTpyKTypupOBaHUE COAEp)KaHMS Y4YeOHOTO Marepuasa B NporpamMme 10 OHOJOTHH
OCYHIIECTBIICHO C Y4YETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUH 00 OTIMYHUTENBHBIX OCOOCHHOCTSIX
KUBOW TIPUPOABI, O €€ YPOBHEBOM OpraHU3aIMy U YBOJIONUH. B COOTBETCTBHH C 3THM B CTPYKTYpe
yueOHoro npeamera «bronaorus» BeIIEIEHBI CISIYIONUE CoaepKaTeIbHbIe JIMHUM: «bromorus kak
Hayka. MeTonpl HaydHOrO MO3HaHHA», «KieTka kak Ouonormyeckas cucremay, «OpraHuszM Kak
Ononoruyeckas cucreMa», «CrucreMa 1 MHOrooOpa3ue OpraHn4eckoro MUpay, « IBOJIOIHS KUBON
PUPOJIBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH .

Lenp wm3yuenust yueOHOro mnpemamera «buomorus» Ha 0a30BOM YpOBHE — OBIIAJICHUE
00y4JaroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHATBHOW OpraHU3aIMU KHUBBIX CHCTEM Pa3HOTO
paHra u mprHoOpeTeHne YMEHHI MCIIOIb30BaTh 3TH 3HAHUS [UI TPAMOTHBIX JICHCTBHI B OTHOLICHUH
00BEKTOB )KUBOW TPUPOJIBI M PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkeHne Ienu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypoBHE
obecreynBaeTcs peleHUueM CIeIyoNuX 3a1au:

OCBOEHHME O00YJaIOUIMMUCS CUCTEMbI 3HAHUI O OMOJOTUYECKUX TEOPHUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIYKAIIMX OCHOBOU JUIs (POPMUPOBAHUS TPEACTABICHUI
0 €CTECTBEHHO-HAYYHOH KapTHHE MUpPA, O METOJIaX HAYYIHOTO ITO3HAHUS, CTPOSHUH, MHOTOOOpa3uu
U OCOOEHHOCTSX >XHBBIX CHUCTEM pPa3HOTO YPOBHS OpPraHU3allMU, BBIJAFOIIUXCS OTKPBITHIX W
COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOydYarOIIUXCS [O3HABATEIbHBIX, HHTCIUICKTYAIbHBIX M TBOPYECKUX
CTIOCOOHOCTEH B TPOIIECCe aHANIM3a JAHHBIX O MYTSX Pa3BUTHS B OMOJOTMH HAYYHBIX B3TJISIOB,
U/ied ¥ TIOAXOJ0B K M3YUEHHIO )KHUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHHU3allny;

CT@HOBJICHUE y O0Y4YaIOMUXCs 00LIel KYIbTypbl, (YHKIMOHAIBFHON IPaMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHITH M OLICHUBATH SIBJICHUS OKPYKAIOIIEr0 MHpa XHBOH MPUPOJIbI HA OCHOBAHHH
3HAHWU U OTBITA, MOJYYCHHBIX MPH U3YYCHUU OHOJIOTHH;

¢dopmupoBaHue y OOYyYalOIIMXCS YMEHHH WIIIOCTPUPOBATh 3HAUYEHUE OMOJIOTHYECKUX
3HAHUW B NPAKTHYCCKOH JESATEIBHOCTH YEJIOBEKA, DPAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;



BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHUS YEJIOBEKOM >KMBOW MPUPOJIBL,
HE00X0AUMOCTH OEpeX HOro OTHOUICHUS K HEW, COOMIOACHUS 3TUYECKUX HOPM NP MPOBEICHUU
OHOJIOTNYECKUX HUCCICAOBAHMIA;

OCO3HAaHHE IEHHOCTU OMOJOTMYECKUX 3HAHUN JJIS TOBBIIICHHUS YPOBHS SKOJIOTHUYECKON
KYJIbTYpBI, 1151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IIPUMEHEHUE IPUOOPETEHHBIX 3HAHUNM M YMEHUH B IIOBCEIHEBHOM JKHM3HM JJIs OLIEHKU
MOCTICICTBUI CBOEH JAEATENBHOCTH 10 OTHOWICHHIO K OKpYKalollel cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHKE U COOJI0ICHHE Mep TPO(HIIaKTHKH 3a001€BaHU.

B cucreme cpennero obuiero odpazoBaHusi yueOHbIN mpenMeT «buomorus», usyyaemblii Ha
0a30BOM ypOBHE, SBJIIETCS 0053aTEIbHBIM YIEOHBIM IPEAMETOM.

Jyis u3ydenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEr0 OOIIEro o0pa3oBaHUs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiracce — 34 vaca (1 vyac B Hezelro).

COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosiorusi kKak Hayka.

buonorus kax Hayka. CBs3b OHOJOTMM C OOIIECTBEHHBIMH, TEXHMUYECKUMHU M JPYTUMU
€CTECTBCHHBIMU HayKamu, (uiiocodueld, ITHKOW, SCTETHKOW H mpaBoM. Ponbs Owonoruu B
(bopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHBI Mupa. CucremMa OHOJIOTHYECKUX HayK.

Metonbl NO3HAHUS XKUBOW NMPHUPOJBI (HAOMIOJEHHE, HKCIEPUMEHT, ONMCaHHUE, U3MEPEHUE,
KJ1acCupUKalys, MOJIETMPOBaHHE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpuxk.

Tabnuie! u cxemsl: «MeToabI TO3HAHUS KUBOW TPUPOIBI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «Mcronb3oBaHME pa3IUYHBIX METOAOB MpPU H3YUEHHUH
OMOJIOrM4YECKUX O0OBEKTOB.

Tema 2. ’KuBble ccTeMbl U MX OPraHU3aI M.

JXussle cucteMsl (OMOCUCTEMBI) Kak MpeAMET U3ydeHus ouonoruu. OTindne KHUBBIX CUCTEM
OT HEOPTAHUYECKOU MPUPOJIBI.

CeoiictBa OWocucTeM © WX pa3HooOpaswe. YPOBHM OpraHu3aluu  OHOCHUCTEM:

MOJIEKYJISIPHBIH, KJI€TOYHBIHN, TKaHEBBIH, OpraHU3MEHHBIM, MOMYJISIHUOHHO-BUOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTHYECKU ), OGMOC(hEPHBIH.

JdemoHcTpaumnu:

Tabmumplt um cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpTraHU3allUHd KUBOU
IIPUPOIBI».

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMHUYECKHUI COCTAB M CTPOCHUE KJIECTKH.

XHUMHUYECKUN COCTAB KJIETKH. XMUMHYECKUE HIEMEHTBI: MAaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Boja u MmuHepaiibHbIe BEIIECTBA.

OyHKIMH BOJBI U MUHEPAIBHBIX BEIIECTB B KieTke. [loanepxanne ocMOTHYECKOTro OaaHca.

benku. CoctaB u cTpoeHne OeIKOB. AMUHOKHCIOTH — MOHOMEPHI 0ekoB. HezameHumbie u
3aMEHUMBIC aMUHOKUCIIOTHl. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYPhI OCIIKOBOW MOJICKYJIBI



(mepBUYHasi, BTOPUYHAS, TPETUYHAs U YETBEPTUYHASA CTPYKTypa). XMMHUUYECKUE CBOMCTBA OEJIKOB.
buonorunueckue pyHKIUU OEIKOB.

@depmeHTHl — Ouonoruueckue KaTtanuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIA IEHTD,
cyoctpatHas  crneuuduuHocte.  Kodepmentsl.  Buramunbl.  Ominuus  ¢GepMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

YrineBoabl: MOHOcaxapubl (TJIFOKO3a, pud03a W JIe30KCHpU003a), aucaxapuabl (caxaposa,
JAKTO3a) W TMoJMcaxapuibl (Kpaxmall, TJIMKOTeH, IIeJUTI0I03a). buonorndeckue QyHKIHHA
YTJIIEBOJOB.

Jlumuaer:  Tpurmuuepuabl, Qochomunuae, crepouasl. ['mapoduibHO-THAPOHOOHBIE
cBoiicTBa. buonornueckue QyHKiuu aunuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB M JIMMUAOB Kak
HCTOYHUKOB YHEPIHUH.

Hyxnennosbie kucnotel: JIHK u PHK. Hykneorunbsl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pynkunu JJHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u GpyHKuuu.

Huronorus — Hayka o kietke. Knerounast Teopusi — mpuMep B3auMOICHCTBUSA U U (PaKTOB
B HAyYHOM I103HAHUU. MeTo/1bl U3yYeHUS KIETKH.

Knerka kxak nenoctHas xuBas cuctema. OOIIMe NPU3HAKK KIETOK: 3aMKHYTas HapyxHas
memOpaHna, monekynsl JJHK kak renetnueckuii anmapar, cuctemMa CMHTe3a Oelka.

Tunbl  kieTOK: JykapuoTMyeckas U  Inpokapuorudeckas. (OcOOEHHOCTH  CTPOCHMS
npokapuoTuyeckoil kietku. Knerounast crenka Oakrtepuil. CTpoeHHE SYyKapUOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOMN, )KUBOTHOU U TPUOHOM KJIETKH.

IToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHas CTEHKA, IJIMKOKAJIUKC, UX (QYHKLHUU.
[Tna3maruueckass MemOpana, e€ cBoiicTBa M (QyHKuuu. [luTomnasma u €€ oOpraHoupsbl.
OpnnomeMmOpannbie opranouab! kietku: OIIC, anmapar T'onbmxu, nuzocomsl. IlomyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHAPUH, TutacTuAbl. [Ipoucxoxnenne MUTOXOHAPUN U macTul. Bumis
wiactua. HememOpaHHbIE OpraHoOMbl KIETKH: PHUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIH,
PECHUYKH, KIyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsTopHblii HeHTp kieTku. CTpoeHue siapa: saepHas 000i0YKa, KapHoIulazMma,
XPOMAaTHH, SAPBHIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneitnen, P. Bupxos, [x. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammsl:  «PacnpeneneHne XUMHUYECKMX  JJIEMEHTOB B HEKHBOM  IIPHUPOJIE»,
«Pacnpenenenne XUMUYECKUX IIEMEHTOB B )KMBOW ITPUPOIEN.

Tabmupsr u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJbl BOAB», «bruocunTe3 Oenka», «CTpoeHne MojeKkynabl Oenka», «CtpoeHue (epmeHTay,
«Hyxneunossie kucnotel. JHK», «Ctpoenue monekyinsl AT®», «CtpoeHune 3yKapHOTHYECKON
KIeTkn», «CTpoeHue >KHMBOTHOM KIEeTKW», «CTpOeHHME pacTUTENbHOW KIETKn», «CTpoeHue
MIPOKAPUOTHYECKON KIIETKN», «CTPOCHHUE s1Ipa KIIETKN», «Y TIEBOABDY, «JIunuasn».

O6opynoBaHWe: CBETOBOW MHKPOCKON, OOOpYIOBAaHHWE ISl TPOBEICHUS HAOIIOICHUH,
M3MEPEHUH, HKCIEPUMEHTOB, MHKpOIpEnapaThl PacTUTENBHBIX, >KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabGopaTopHble U NpaKkTHYecKue padoThbl:

JlabopaTopHass padota Ne 1. «M3ydeHHWe KaTaJIUTUYECKON aKTHBHOCTH (EepMEHTOB (Ha
IIpUMEpE aMHJIa3bl WK KaTajaasbl)».



JlabopaTtopHas pabota Ne 2. «3yueHne cTpoeHUs KIETOK PACTEHUH, )KUBOTHBIX U OaKTepuid
MO MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIMpENapaTax U X OMUCaHUE.

Tema 4. ’KuzHeneATeJIbHOCTh KJIETKH.

OOmeH BemecTB, WM MEeTa0oIH3M. ACCUMUIIANINA (TUIACTHYECKUH OOMEH) U TUCCUMUIISIUS
(oHepreTuyeckuii OOMEH) — JIB€ CTOPOHBI E€AMHOrO Iporecca Meradonuzma. Ponb 3akOHOB
COXPAaHEHHUS BEUIECTB M SHEPTUU B IOHUMAaHUU METa0O0IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(MHBIN U TeTepoTpodHbId. Ponb ¢gepMeHTOB B 0OMeEHe
BELLECTB U MIPEBPAIICHUHU YHEPTUU B KIIETKE.

@®orocunre3. CperoBas u TemHoBas (a3l (QorocuHTe3a. Peakuuu QorocunHTresa.
OddexTuBHOCTE hoTOCUHTE3a. 3HAUeHUE (POTOCHHTE3a s KM3HU Ha 3emie. BrausHue ycrnoBuit
cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIMICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHHTE3UpyIolue OakTepuu. 3HAYeHHE XEMOCHHTe3a IJs >KU3HU Ha
3emute.

OHepreTudeckuii oOMeH B kieTke. Pacieruienne BemecTB, BbIJICICHUE U aKKyMYJIUPOBaHUE
SHEPruu B KIETKE. OTambl 3HEPreTuYeckoro oOmeHa. Inukonus. bpoxeHue U ero BUABL
Kucnoponnoe oxucinenue, Wik KIeToyHoe nbixaHue. OkuciautensHoe GochoprinpoBaHue.
D¢ PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa.

Peaknun marpuyHoro cuHTe3a. ['eHermueckas wuHpopmamms u JIHK. Peanuzarus
IreHETUYECKOM MHpoOpManuu B KIETKe. ['eHeTHuuecKuid KoJ M ero cBoWcTBa. TpaHCKpUNLUS —
matpuuHblii cuHte3 PHK. Tpancnsuus — 6uocunte3 Oenka. Dranel TpaHciusiuuu. KoauposaHue
aMUHOKHCIIOT. Ponb pubocoM B GrocuHTe3e Oernka.

Hexnerounsle ¢popmbl sxu3HKM — BUpYCHL. McTopust oTkpbiTHs BupycoB (. 1. MiBaHOBCKMIA).
Oco0OeHHOCTH CTpPOEHUsI M JKU3HEHHOro IHKiIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo3Oymutens CIIM[la. OOpathHas TpaHCKpumLus, peBepTaza M HHTerpasza. lIpodunaktuka
pacmpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHHIA.

JdemoHcTpaumnu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuie! u cxembl: «Tunbl nuTaHus», «Metabonuzm», «MHUTOXOHAPUIY», «IHEPTeTUUECKUN
obMen», «Xmopormnacty, «Porocunresy», «Ctpoenne JIHK», «Ctpoenue u pyHKUIHOHHpOBAHUE
reHa», «Cunrte3 Oenka», «['eHermueckuit koa», «Bupyce», «bakrepuodarn», «CtpoeHune u
»)u3HeHHbIH 1uk Bupyca CITM/a, 6akreprnodaray, «Pemmukamms JJTHK».

Ob6opynoBanue: monenu-anmumkanuu «Yasoenne JIHK wu Tpanckpumus», «buocuHTe3
oenka», «CTpoeHue KIeTKn», MoJielb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1Mk, WM SKU3HEHHbIM IWKA KieTku. MHtepdasa u mutos. Ilpouecchl,
nporekaomue B uHTepdaze. Pemnumkanms — peakmust matpuuHoro cunte3a [HK. Crpoenue
XpoMOcOM. XPOMOCOMHBIM Habop — KapuoTHM. JIUTMIOMIHBIA M TAIUIOWAHBIA XPOMOCOMHBIE
Habopbl. XpomaTuabl. lluTomornueckre OCHOBBI Pa3MHOXKECHHS W WHIAWNBUIYAJTBHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kiaeTku — Muto3. Craauu mutosa. [Ipoueccel, mpoucxoasiue Ha pa3HbIX CTaAUsIX
MHTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.



®opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrosioe U nojaoBoe. Buasl 6ecronoro pazMHOXKEHHUS:
JeTICHHE HAaJaBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BETETaTUBHOE
pa3MHOXkeHue. MIckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HaYEHHE JUIsl CEIEKIUU.

ITonoBoe pa3zMHOXKEHHE, €ro OTINYHUA OT OECIOI0ro.

Meito3. Craaum wmebosa. Ilpoueccel, nmpoucxoasume Ha craausx wmenosa. [loBenenue
XpoMocoM B Merno3e. Kpoccunrosep. bronorundeckuii CMbICII U 3HAaYEHUE ME03a.

["ameTorenes — mporecc 00pa3oBaHMs TOJOBBIX KIETOK Y XHBOTHBIX. II0JOBBIE Keye3bl:
CEMEHHUKU U sSu4HUKU. OOpa3oBaHHE M pa3BUTHE IOJIOBBIX KJIETOK — ramer (CrepMaTo30H[,
AWLEKIeTKa) — crepMaToreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOEHHUS  SIMLEKIETOK U
cnepmaro3on1oB. OmnonorBopenue. [laprenorenes.

WupuBuayanbHoe pa3BuTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE (3MOpPUOTEHE3). DTarbl
SMOPHOHAIBHOTO PAa3BUTHUS y MO3BOHOYHBIX >KUBOTHBIX: JPOOJIEHUE, racTpYslUs, OPraHOIeHEs.
IToctamOpuoHaneHOE pa3BuTHE. THUIBI HOCTIMOPHUOHATIBHOIO Pa3BUTHS: NPSAMOE, HENpsMOe
(mmunHOYHOE). BnmsHue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOXKIEHHBIE YPOACTBA.

Poct u paszButue pacreHnii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTaaAuH
pa3BUTHS.

JdeMmoHcTpamum:

Tabmuipl u cxembl: «®opMbl pa3MHOXKEHHUS OPraHU3MOBY», «/[BOilHOE OIIOJOTBOpPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereraTuBHOE pa3MHOXKEHUE pacTeHUil», «/leneHue kieTku OGaxTepuii»,
«CTpoeHME MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KieTouHslii HUKI», «Permkanus
JHK», «Muto3», «Menos», «IIpsMoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOIUTAIOUINX U
yenoBeKka», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

OO0opynoBaHue: MHKPOCKON, MHKporpemnapaTbl «CrepMaTo30uasl  MIIEKOMUTAIOINIETOY,
«Slifnexnerka miekonurarumero», «Kapnoknues B KJIeTKax KOpEIIKa JIyKa», MarHUTHAas MOJEIb-
anmukanus «/lenenue kierkn», moaens JJHK, moaens meradazHoil XpoMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlabopaTtopHas pabora Ne 3. «HaGmronenne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopatopHass paGora No 4. «M3ydyeHue CTpPOEHHMsS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOTMpenaparax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYMBOCTh OPraHU3MOB.

IIpenmMer u 3agaun reHeTuku. Mcropus pas3BUTHA T€HETHKU. Poib 1IUTONOrMM H
SMOPHOJIOTUH B CTAHOBJICHUM T'€HETHKHU. BKian poccuiickux M 3apyOekKHbBIX YUEHBIX B pa3BUTHE
TeHETUKH. MeToAbl TEeHETUKH (TMOPUIOJOTHYECKHUM, LHMTOT€HETUYECKHUM, MOJEeKyIspHO-
reHeTnyeckuit). OCHOBHbIE T€HETHYECKHe MOHATHA. ['eHeTnyeckass CUMBOJIMKA, HCIOJIb3yeMas B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HaCJIeIOBaHWs  IIPU3HAKOB,  ycTaHoBieHHble .  Mennenem.
MonoruOpuaHoe CKpemmBaHue. 3aKOH €IMHO00pas3us THOpHUIOB mepBoro mokosieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paclllerUieHus mpu3HakoB. [ unore3a ynctorel ramer. [lonHoe u HemoaHOe
JOMHUHHPOBAHHUE.

JlurnOpunHoe  CKpelquBaHHE. 3aKOH  HE3aBHCHMOIO  HACJIEOBAaHUS  IPU3HAKOB.
[TuToreHeTnueckue OCHOBbI JAMTHOPHIHOTO CKPEUIMBAHUA. AHaIM3MPYIOLIEE CKpEIUBaHUE.
Vcnonb30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS JUIsl ONPEAEICHNUs TeHOTUIIA OCOOH.



CueruieHHOe HacienoBaHWe mnpu3HakoB. PabGora T. Moprana 1o cCHeEmICHHOMY
HacJIeJ0OBaHHIO TeHoB. Hapyienue cuenieHus reHoB B pe3ysbTare KpOCCUHIOBEpa.

XpOMOCOMHasl TEOpUsl HACIIEICTBEHHOCTHU. | 'eHeTH4eCKHe KapThl.

I'enetnka mona. XpoMOCOMHOE OIpEAENICHHE MOoJa. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Opranu3Mbl. HacnenoBanve npru3HakoB, CUEIIIEHHBIX € TIOJIOM.

N3menunBocTh. Bupl N3MEHUMBOCTH: HEHACIIEACTBEHHAsI U HacleACTBEHHas. Poiib cpebl B
HEHACJICICTBEHHON  M3MEHYMBOCTH.  XapaKTePUCTUKA  MOAM(MUKAMOHHOW  W3MEHYHMBOCTH.
Bapuannonsbsii psn u BapuanuoHHas KpuBad. Hopma peakuuun npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHbIC IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAM(PUKALMOHHON U3MEHYHBOCTH.

HacnencrBenHas, wiu TE€HOTHNMYECKas, M3MEHUYMBOCTb. KoMOMHATHBHAs W3MEHYUBOCTD.
Meiio3 ¥ MONOBOM MpolecC — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTH. MyTanuoHHas
u3MeHuuBOCTh. Kitaccudukanus MyTalnuili: TEeHHbIE, XPOMOCOMHBIE, TeHOMHble. YactoTta u
OpUYMHBI MyTauuid. MyTtarenHble (akTopbl. 3aKOH I'OMOJIOTHYECKUX DSJIOB B HacleJACTBEHHOU
n3MenunBocty H. U. BaBuiosa.

BHesiepHast Haca€1ICTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka wuenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKH YEJIOBEKA:
TeHEAJOTUYECKUI,  ONM3HENOBbI, [UTOTEHETHYECKU, OHOXMMHUYECKUH,  MOJEKYJISIPHO-
reHernyeckuii. COBpPEMEHHOE OIpENeICHHE TIEHOTUIA: IIOJIHOTEHOMHOE CEKBEHUPOBAHHUE,
reHOTUNHpPOBaHWE, B ToM uucie ¢ mnomouipio [II[P-anamuza. HacnenctBenHble 3a0oJieBaHMS
YeJI0BEeKa: TeHHbIE 00JIEe3HH, OOJE3HH C HACIEICTBEHHOH MPEIpacnoOKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTuueckue M reHepatuBHble MyTanuu. CTBOJIOBbIE KiIETKU. [IpHMHLUIBI 3J0pOBOTO
o0Opasza >KU3HU, JUMArHOCTUKU, NPOPHUIAKTUKU M JIEYEHUS T'eHETUYeCKUX OosiesHed. Meauko-
TEeHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETUKM B TNPEJOTBpAIICHUU U
JICYEHUHU TeHETUYEeCKUX 3a00JIeBaHNUI YETIOBEKa.

JdemoncTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumocgees-
Pecosckwuii, H. 1. BaBuios.

Tabmuipl u cxembl: «MOHOTMOPUAHOE CKpEIIMBAaHUE M €ro IIUTOT€HETHYECKas: OCHOBay,
«3aKOH pacLIeIICHHUs U ero IUTOreHeTHYecKast OCHOBa», «3aKOH YUCTOTHI rameT», «Jlurudpuanoe
cKkpeuBaHue», «lluTonmormueckue - OCHOBBI  JTUTMOPUIHOIO  CKpelMBaHUs»,  «Meio3y,
«B3aumonelicTBre alenbHbIX TEHOBY», «[ eHeTHuueckrne KapThl pacTeHHUM, )KMBOTHBIX M YEJIOBEKay,
«['eneruka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CIEIJIEHHOro ¢ Tmojom», «Kapuotumsl
YeJIOoBeKa U JKUBOTHBIX», «Buael u3MeHUnMBOCTH», «MoOIM(pUKAIMOHHAS HW3MEHYHBOCTHY,
«HacnenoBanue pesyc-pakropay, «I'eHeTHKa rpyni KpoBuy, «MyTallmoHHas! U3MEHYHBOCTHY.

O6opynoBanue: Mojaenu-anmiukanun «MoHorubpuaHoe ckpemuBaHue», «HemnomaHoe
JOMUHUpOBaHUEe», «urubpuanoe ckpemBanuey, «llepekpéct XpoMocoM», MHUKPOCKON U
MUKponpenapat «/Ipozodpuna» (Hopma, MyTanuu (oOpMbl KpbUIEB M OKpPAcKH Tena), repOapuit
«I'opox mOCeBHOW.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JlabopaTtopHas pabota Ne 5. «M3ydeHue pe3yslbTaTOB MOHOTHOPHAHOTO W JUTHOPHIHOTO
CKpEUIMBaHUs y Ap030(UiIbl Ha TOTOBBIX MUKPOMpEnapaTax.

JIaGoparopnast pabora Ne 6. «3yueHne MOIU(PHUKAIMOHHONW HM3MEHYHBOCTH, IOCTPOCHUE
BapHAIMOHHOIO PAJIa U BApUALMOHHOU KPUBOM.

JlabopatopHnas pabora Ne 7. «AnHanmm3 MyTtanmuid |y Apo30omiibl  HA  TOTOBBIX
MHUKpOIpenaparax.



[Tpaktrueckas padota Ne 2. «CocTaBlieHHE U aHATU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HaykKa M MPOIECC. 3apOKJCHUE CeJeKIMH U JomecTukanus. Yuenue H. WM.
BaBunoBa o0 1eHTpax MPOUCXOXKICHUS W MHOrooOpa3usi KyJIbTypHbIX pacTeHuid. LleHTpbl
MIPOUCXO0XKACHUS JOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, ITAMM.

CoBpeMEHHBIE METONBI CeJeKIUU. MacCoBBId M WHIMBUAYAIBHBIA OTOOPHI B CEJICKIIUU
pacteHuil ¥ KHUBOTHBIX. OLEHKa JKCTephepa. BIM3KOpOACTBEHHOE CKpEUIMBaHUE — HHOPUIMHT.
Uucras nuausa. CkpenuBaHue YMCTHIX JIMHUKA. ['eTepo3uc, wim rubpuaHas cuia. HepoactBeHHOe
CKpelrBaHue — ayropuauar. Otaanénnas rudpuausanus u e€ ycrnexu. MickyccTBeHHbIN MyTareHes
Y TIOJTy4eHHUE TOJIUILION10B. JIOCTHKEHHUS CENEKIIMU PACTEHUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oOTpaciab IPOMU3BOJACTBA. ['e€HHas MH)KEHepus. OTanbl CO3/aHUA
pexombunantHot JIHK wu tpancrenneix opranu3zmoB. Kierounass wumxenepus. Kierounble
KYJIbTypbl. MUKpPOKIIOHAIbHOE pPa3MHOXKEHUE pacTeHui. KioHMpoBaHHE BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. OKOJOIMYeCKMEe U J3Thueckue npobiembl. MO —
TCHETUYECKH MOTU(UIIMPOBAHHBIC OPTaHU3MEI.

JlemoHcTpauu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmumer u cxembl: Kapta «LleHTppl TPOMCXOXKIEHUS U MHOro00pa3us KyJbTYpPHBIX
pactenuit», «llopoabl JOMamIHUX >XUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHuit», «OTmanéHHas
rubpuam3anmsi», «Paborel akamemuka M. @. UBanoBay, «[lomummonaus», «OOBEKTHI
ouotexHonorun», «Kierounele KymbTypbl M KJIOHHpOBaHHE», «KOHCTpyHMpoBaHHE U MEPEHOC
T€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKUA IUIOJOB U KOPHEIUIONOB JAMKMX (OPM U KyJIBTYPHBIX COpPTOB
pactenuit, repoapuii «CelbCKOX035CTBEHHBIE PACTCHHS Y.

JlabopaTopHbie H IPaKTHYeCKHE PadoThI:

Okckypcusi «OCHOBHBIE METONBI M JOCTHMKEHHS CENEKIMHM PAcTeHWH M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM y4YacTOK, B TEMJIUYHOE
XO035CTBO, 1a0OpaTOPHUIO arPOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosroLIHOHHAs OMOIOTHS.

[Ipennochuiky BOBHUKHOBEHUS SBOJIIOIIMOHHON TEOPUHU. DBOJIIOLUOHHAS TEOPHUS U €€ MECTO
B Ononoruu. BnusiHre »BOMONIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CugerenbcTBa 3BOMIONKU. [laieoHTOIOrMUECKE: TOCTEA0BATEIbHOCTD MOSIBJICHUS! BUIOB B
MaJI€OHTOJIOTUYECKOMN JIeToNHCH, nepexoanble popmbl. buoreorpaduyeckue: cXoaCTBO U pa3inyune
(dayH u ¢0p MAaTEPUKOB U OCTPOBOB.

DOMOpPHONIOTHYECKHE: CXOJICTBA W PA3NIUUYUsi AMOPHUOHOB pPa3HBIX BUJOB TO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTHYHbIE, PYAUMEHTapHbIE OpPTaHbI,
aTaBU3Mbl. MOJIEKYISIpPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIECTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCcKUX MyTel Yy BCeX OpraHu3MOB.

OpomtormonHass teopuss Y. Jlapuna. Ilpeanoceliku BO3HMKHOBEHMS JapBHHH3MA.
JIBMOKYIIHE CHUITBI BOJTIOIUYU BUIOB 10 JlapBUHY (M30BITOYHOE PA3MHOKECHHUE MPU OTPAHUYECHHOCTH
pecypcoB, HeonpeneaEHHas U3MEHIMBOCTh, 00ph0a 3a CyIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBoonnn (CTI) u €€ 0oCHOBHBIE TIOJIOKECHHUS.



Muxkpossomtonus. [Tomynanus kak eIMHULA BUAA U DBOJIIOLUN.

JiBmxyue cuwibl ((akTopbl) SBOJIOLMU BHIOB B Hpupoe. MyTalMOHHBIM Mporecc U
KOMOWHATHBHAs U3MEHUYMBOCTD. [lonMyIsinOHHbIe BOJIHBI U peiid renoB. M301smus 1 MUTparus.

EcrecTBeHHbII 0TOOp — HanpaBisFOIUI (akTop 3BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IprucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BoJioLuu. [Ipumeps! mpucnocoOiaeHuit y
Opranu3MoB. ApoMOp(O3bl U UAHOAIANTALINH.

Bung wu BumooOpasoBanue. Kpurepun Buzma. OcHoBHBIE (QOpMBI  BUA000Pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYecKoe.

Makpospomtonust. Popmbl  3BoSIOLUM:  (UIIETHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napauensHas. HeoOpaTuMocTh 3BOTIONHY.

[IpoucxoxaeHue oT HeceMaIU3UPOBaHHbBIX MIpeKoB. IIporpeccupyromas cnenuanus3anus.
AnanTuBHas paauanys.

JdemoHcTpanum:

IToprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. Hdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkensb, @. Mromnep, A. H. CeBeprios.

Tabnuue! u cxemsl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apobIlIi 03BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «Dopmbel 00ppOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIH 0TOOPY,
«MHorooOpa3ue copToB pacTeHMit», «MHorooOpasue nopoa KHUBOTHbIX», «llomymsamumy,
«MyTanoHHasi M3MEHYHMBOCTB», «Apomopdosbr», «Mnmoananramumn», «OOmas aereHepanus,
«/IBmxyume cuibl aBontonuny, «Kapra-cxema mapuipyra nyremectsust Y. Jlapsunay, «bopb0a 3a
cymectBoBaHuey», «lIpucrnocobieHHOCTh opraHu3MoBy», «l'eorpaduueckoe BuA000pa3zoBaHuEY,
«KOJIOrMYECKOE BUA000PA30BAHUEY.

O6opynoBaHMe: KOJJIEKIHMS HACEKOMBIX C Pa3jIMYHbIMM TUIAMH OKpacku, HabOp IJIOJO0B U
ceMsiH, KoyuieKius «lIpuMepsl 3allUTHBIX MPUCIIOCOOJIEHUH Y >KMBOTHBIX», MoAelb «OCHOBHbIE
HaMpaBJICHUs 3BOIIOIUNY, 00bEMHAs MOAeNb «CTpOeHHe FOJIOBHOTO MO3Ia O3BOHOUHBIX).

buoreorpaduyeckas kapta Mupa, KojuieKuus «PopMbl COXPaHHOCTH HCKOMAEMbIX KUBOTHBIX
U pacTeHuit», mojenb anmiukanus «llepekpéct xpoMmocomy», BiaxHble npenaparbl «Pa3Butue
Hacekomoro», «PasButue nsrymku», Mukpornpenapat «/pozoduna» (Hopma, Myrauuu (GopMmsl
KPBLIJIbEB U OKPACKU TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHUIOY.

JlabopaTopHas pabora Ne 2. «OmnucaHue TPUCIOCOONICHHOCTH OpraHu3mMa u €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE JKM3HH HA 3emJie.

JloHayuHble TPECTABICHUS O 3apOXKJIEHUM KHU3HU. HayuHble rumore3sl BO3ZHMKHOBEHHUS
KU3HH Ha 3emiie: a0uMOoTeHe3 W MaHCHEepMHsS. XHUMHUYECKass HBOMIONUA. AOHOTEHHBINM CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON
sBomonu. HavanbHble aTanbl 6uonorndeckoi ssomonun. ['unoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUA.
®opMHUpPOBaHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3HM Ha 3emie 1o 3paMm u nepuonaM. Karapxei. Apxelickas U NpoTepO30HCKast
apel. [laneo3oiickas spa u €€ mepuobl: KeMOPHIICKUI, OPAOBUKCKUHN, CHITYPUUCKHH, TEBOHCKHIA,
KaMEHHOYTOJIbHBIMN, MEPMCKHIA.

Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo30iickas apa u €€ nepro/pl: ajieoreHOBbIN, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.



XapakTepucTuka KiuMaTa U TEOoJOrHYecKux mporieccoB. OCHOBHBIE 3Tambl HBOJIOLMU
PacTUTENILHOTO U KUBOTHOTO MUpa. ApomMopdo3bl y pacTeHuil u KUBOTHBIX. [losBrieHue, pacBer u
BBIMUpPaAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpa)keHHe SBOMIONHMH. OCHOBHBIE CHUCTEMATHUYECKHE
IpyNIbl OPraHU3MOB.

OBonironMs  4elloBeKa. AHTpPOIIOJIOTHS Kak Hayka. Pa3BuTue npeiacTaBieHMH O
IIPOUCXOXACHUN YeoBeka. MeTo bl n3yueHust anTponoreHe3a. CxoAcTBa U pa3Indusl YeJIOBEKa U
KHUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE UeIoBeKa.

HBwxymme cuibl  (pakTopbl) aHTpomoreHe3a. HacneacTBeHHas HU3MEHUHMBOCTh H
eCTeCTBEHHbII 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TpyHa, MBIIIJICHHUE,
peub.

OcHOBHbIE CTaJMM W BETBU SBOJIOIUHM YEJIOBEKA: aBCTPAIONMUTEKH, YUelIOBEK yMEblid,
UYenosek npsamoxonsiun, Yemosek HeaHaepTaabCcKkui, Yenosek pasymHbiid. Haxonku uckomnaemsix
OCTaTKOB, BpEMsl CYyIIECTBOBaHHs, 00JAaCTh pacHpOCTpaHEHUs, 0ObEM TOJOBHOTO MO3ra, o0pas3
KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHBbIE OOJBIIME pachl: €BpomeouaHas (eBpasuiickas), HErpo-
aBcTpajougHasi  (PKBaTOpHalbHAas),  MOHrojoujaHas  (a3uaTcKko-amMepuKaHckas).  UepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENEH YeOBEYECKIX pac K YCIOBUSM cCyllecTBOBaHUs. EanHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

[optpetsr: @. Penn, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. /lapBuH.

Tabmuuel u cxemsl: «Bo3zHukHoBeHne CoiHEYHOM cucTeMbl», «Pa3BUTHE OPraHMYECKOro
mupa», «PacrurtenbHasg kietkay, <« KuBoTHas knetka», «lIpokapuorhueckas —KIETKay,
«CoBpeMeHHasi CHCTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHAaTOMUYECKUX YEepT CTPOCHHUS
YeJIO0BEeKa U 4YeJIOBEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUECKUX HaXOA0K
IIPEIKOB COBPEMEHHOIO u4eloBeKa», «/lpeBHeimme monm», «[peBHne mogu», «llepBbie
COBpEMEHHBIE JTI0AN», «YemoBeuecknue pacbiy.

Ob6opynoBanune: Mymspku — «[IpoucxoxaeHue denoBeka» (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTaliblla, KPOMAHbOHIIA), CIENKH WM W300pa»KeHHs KaMEHHBIX OpYyIui
NEpBOOBITHOTO YesloBeKa (KaMHHU-UOMNIEphl, pyOmia, ckpebia), reoxpoHojoruyeckas Tadiauia,
KosuteKust «®opMbl COXPaHHOCTH MCKOMAEMBIX )KMBOTHBIX U PaCTECHHI».

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

[Ipaktuyeckas pabora Ne 1. «/3yueHne HMCKONaeMbIX OCTAaTKOB PAacTEHUH M >KUBOTHBIX B
KOJUIEKLIHSX».

DKCKypcusi «IBOJIONMSI OPraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIA WIIH
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KAKIIAs cpeaa.

DKoJorus Kak Hayka. 3aJjaud U pa3zieibl SKOJIOTMH. MeTobl SKOJIOTHYECKUX UCCIIEJOBAHUMN.
DKOJOTrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbt oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3/YIIHAs, MMOYBEHHA,
BHYTPUOpPraHU3MEHHas!.

Okonorndeckue ¢akropsl. Kiaccuduxamms skomorndyeckux (akTopoB: aOMOTHUECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. J{eficTBrE 3KOIOornYeckuXx (PakTopoB Ha OPraHU3MBI.

Abuotnyeckue  (akTopbl:  CBET,  TEMIeparypa,  BIAKHOCTh.  DOTONEpUOAU3M.
[TpucnocoOnaeHns OpraHu3MoB K JIEHCTBUIO aOMOTHYECKHX (haKTOPOB. bruojgornueckue puTMel.



buotnueckue daktopsl. Buapl OHOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHITUS, XUIITHUYECTBO,
cumOuo3 u ero Qopmel. Ilapazutusm, Kooneparus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HAXJICOHMYECTBO). AMEHCAIN3M, HEUTpalM3M. 3HAUYeHHWE OWOTUYECKMX B3aUMOJCHCTBUM s
CYLIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU monmyisiuu. (OCHOBHBIE MOKa3aTeNu  IMOMYJSIUU:
YHUCJICHHOCTb, IUJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHrpauus. JlMHaMuKa
YHUCJICHHOCTU TIOMYJISIIUU U €€ PEryIIsLus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasar, K. @. Pynwe, 3. I'ekkensb.

Tabmuupr u cxemsl: kapra «lIpupoanbsie 30HBI 3emun», «Cpelbl OOUTaHUS OPraHU3MOBY,
«Doronepuoanzm»,  «llonmymsium», «3aKOHOMEPHOCTH  POCTa  YHCIEHHOCTH  IOIYJISALUU
unpy3opuun-Tydenbkny», «llumessbie menmu.

JlaGoparopHble H NpaKTHYecKue padoThl:

JlabopaTtopnas pabora Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJNIALNNA Pa3HBIX BUIOB PACTCHUN».

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

Coo0111ecTBO Opranu3MoB — O6uoreHo3. CTpyKTypbl OMOIIEH03a: BUI0BAsI, MPOCTPAHCTBEHHAS,
Tpodudeckas (nuuieBas). Bunbi-noMmuHanTel. CBsI3U B OHOLIEHO3E.

Dkojoruveckre cucreMbl (d9kocuctemsl). llonarue 00 »skocuctemMe U OHUOTEOIEHO3E.
@OyHKIMOHAIbHbIE  KOMIOHEHTBI  AKOCHUCTEMBI:  MPOJIYLEHTBl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrMM B 3KocucTeMe. Tpodudeckue (MMILEBbIE) YPOBHU
skocuctembl. [Tumessie nenu u cetu. OCHOBHBIE MMOKA3aTeNM YKOCHCTEMBI: OMOMacca, MPOYKIIHS.
DKOJIOTUYECKHE MMUPaMUAbL: TPOAYKIMM, YHCIEHHOCTH, Ouomaccel. CBOHCTBa 3KOCHCTEM:
YCTOMYMBOCTB, caMoperyisinus, pazsutie. Cykieccus.

[Ipuponnble 3KOCUCTEMBI. ODKOCHCTEMBI 03€p M pPEK. OKOCHCTEMa XBOWHOTO WM
[IMPOKOJIMCTBEHHOT O JIeca.

AHTpOINOTeHHbIE HKOCUCTEMBI. ATpOIKOCHCTEMBI. YpOoskocucTembl. buonorndyeckoe u
X03SICTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak Qakrop ycroiunBoctu skocucteM. CoxpaHeHHE OHMOJIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenue B. . Bepnazackoro o 6uocdepe. ['panuiibl, coctaB u ctpykrypa 6uocdepst. XKupoe
BelIecTBO U ero pyHkuuu. OcobeHHocTH 6rocdepsl Kak riodanbHOM 3kocucTeMsl. JlunamMmudyeckoe
paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB u OHOTC€OXMMHUYECKHE ITUKIBI JJIEMEHTOB (yIiiepoja, aszoTa).
3oHanpHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuecTBO B Omocdepe 3eminn. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['modansHbIe
AKOJIOTMYECKHE TPOOIIEMBI.

CocyuiectBoBaHue NpUpoAbl U yenoBedecTBa. CoxpaHeHHe OmMopazHOOOpa3usi Kak OCHOBa
ycroifunBoctu 6mocgepbl. OCHOBa PalMOHATIBHOTO YIPaBICHUS HNPUPOAHBIMH PECypcaMu U HX
ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U1. Bepnaackwii.



Tabmuubr u cxembl: «llumeBble 1menu», «buoreHo3: cocTaB M CTPYKTypa», «IIpupomHbie
coobmiectBay, «llemn mnuTanua», «OKkomormyeckas mnupamuga», «buocdepa u yemosex»,
«IKOocucTEMa MIUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOIO Jieca», «buoreHo3 Bogoémay,
«ArporeHos», «l[pumepHble aHTPONIOreHHbIE BO3AEHCTBUS HA IPUPOAY», «BakHeNIIne HCTOYHUKN
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «llouBa — BakHelmias cocraBistomias Ouocgepb,
«DaxTopsl nerpananuu nouy, «llapHukoBsiit a3¢dexT», «DaKTOpbl PaIuO0aKTUBHOTO 3arps3HEHUS
ouocheprr», «OO0mas crpykrypa Ouocdeps», «PacmpoctpaneHue ku3sHH B Ouocdepe»,
«O30HO0BBIN 3Kpan Ouocheps», «KpyroBopor yriepoma B Ouochepe», «KpyroBopor aszora B
MIPUPOJIEN.

Ob6opynoBanue: Mojenb-anmuuKanus «Tunuynsie OUOIEeHO3b», repbapuil «PacTurenbHbIe
cooOmiecTBa», KoJulekiuu «buoreHo3y», «BpemuTenn BaKHEHIINX CEIbCKOXO03HCTBEHHBIX
KyIbTYp», TepO0apud H KOJJICKUMUW PpACTeHH | JKUBOTHBIX, MPHHAJICKAIINE K PpPa3HbIM
HKOJIOTMUECKUM rpynmnam ogHoro Buaa, Kpachas kuura Poccuiickoii ®@eneparnuu, n300pakeHus
OXpaHsIeMbIX BUJIOB PACTEHUH U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MHU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBarOTCSI TpeOOBaHMUS K pe3ylbTaraM OCBOCHHUS
00yJaroImuMUCs MPOrpaMM CPEIHEro OO0IIero oOpa3oBaHMA: JMYHOCTHBIM, METANpEeIMETHBIM U
IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHs Ipeamera «buoOJIOTHs» BBIICICHBI
CIIEAYIOIINE COCTABIISAIOLINE: OCO3HAHUE 00YYAIOLUIMMHUCS POCCUHCKOM IpaXkAaHCKOM UEHTUYHOCTH
— FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOONPEEIICHNI0, HAIMYME MOTUBALIMM K
00yu4eHHUI0 OMOJIOTHH, 1IeJIEHAIIPABIEHHOE Pa3BUTHE BHYTPEHHUX YO€XKIEHUN JINYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPAIUIIMNA Pa3BUTHUS OMOJIOIMYECKOrO 3HAHUS, TOTOBHOCTD
U CIOCOOHOCTh OOYYalOLIMXCS PYKOBOICTBOBAaTbCS B CBOCH  JI€ATENBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKaMH, MPHUCYLIIUMH CUCTEME OHOJIOTHYECKOro o00pa3oBaHus, HaJIHuUe
HKOJIOTMYECKOT0 IIPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETU M CTPOUTH )KU3HEHHBIE TITaHBbI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUsA mpenMera «bHoIorus» TOCTUTAIOTCA B E€OUHCTBE
y4eOHOM M BOCIUTATENbHON AEATENbHOCTH B COOTBETCTBHM C TPAJWIMOHHBIMU POCCHUCKHUMHU
COLIMOKYJIFTYPHBIMHM, MCTOPHUYECKMMHU M JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMM, NPUHATBIMH B
oOmiecTBe MpaBWJIaMU W HOPMaMHU TIOBEJIEHUS M CIIOCOOCTBYIOT TMpolleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHUSI M CaMOpa3BUTHUSA, Pa3BUTUS BHYTPEHHEH NO3UIMHM JIMYHOCTH, NATpUOTH3MA,
YBO)KEHUSA K 3aKOHY W IpPaBONOPSAKY, YEIOBEKY TpyJda M CTaplieMy IOKOJEHHIO, B3aMMHOIO
YBa)KEHHsI, OEPEKHOTO OTHOLIEHHS K KyJbTYPHOMY HACJIEIMIO M TPAJAULUSAM MHOTOHAIIMOHAILHOTO
Hapopa Poccuiickoi @enepanuu, NpUpoae U OKPYKAIOIIEH cpee.

JIMuYHOCTHBIE PE3yJbTaThl OCBOCHMs y4deOHOro mpeamera «bHOIOrHs» NOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaloIIUXCs PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIMiA, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOLINX TPAIUIMOHHBIM LIEHHOCTSIM POCCUICKOrO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO



OMbITA U ONBITA JIEATEIBHOCTH B MPOLIECCE PEaTu3ali OCHOBHBIX HANPABICHUW BOCIHMTATEIBHOU
NEeSTEIbHOCTH, B TOM YHUCIIE€ B YACTH:
1) rpaKIaHCKOro BOCIIUTAHUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3ULMK  OOy4yaromlerocss Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;

OCO3HAaHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB U OO0S3aHHOCTEW, YBAXKEHHME 3aKOHA U
MPaBONOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITENbHOCTH MPU CO3JAaHUHM YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BBITOJHEHHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAETATh COOCTBEHHYIO MO3HIIUIO 110 OTHOIICHUIO K SIBJICHHSIM COBPEMEHHOMN
JKM3HHU U OOBACHATH €6

YMEHHE yYUTHIBATh B CBOMX JCUCTBUAX HEOOXOJMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOCKICHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COI[UAJIBHBIM MOJIOKECHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TMPOIECCE COBMECTHOIO BBIMIOJHEHUSI YUCOHBIX,
MMO3HABATEJILHBIX U UCCIIEI0OBATEIBCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHUS! K MHEHUIO ONIIIOHEHTOB
IpH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COMEP>KAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU J€ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHICKOW TPaKTAHCKOW HWICHTUYHOCTH, MATPUOTH3MA, YBAXKCHHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Iepell PoauHoM, ropnoctu 3a cBoM Kpai, cBoro Poauny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOMOHAILIMOHATILHOIO Hapoia Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEAUIO U MaMITHUKAM MPUPOJbI, JTOCTUKEHUAM
Poccuu B Hayke, nCKycCTBe, CIIOPTE, TEXHOJIOTHUSIX, TPYIIE;

CIIOCOOHOCTh OIICHUBAThH BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE W Pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HA4YeHHUs OWOJIOTMM B TIO3HAHWM 3aKOHOB TPUPOJBI, B JKU3HH YEJIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

ujeiHas yoexx1IEHHOCTh, TOTOBHOCTH K CIY)KeHHIO U 3ammmuTe OTeuecTBa, OTBETCTBEHHOCTh 32
ero cynn0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMIO M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMUM POJIUTEISIM, CO3JIaHHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUSA IEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUU C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCIUTAHMSI:

ACTETHYECKOE OTHOIIEHUE K MHPY, BKIIIOUas ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHUE SYMOITMOHAIBHOTO BO3CHCTBHUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHUIO B pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE IMPOSBISATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢pusnuyeckoro BocnuTaHusi, (OPMUPOBAHUA KYJIbTYPbI 310POBbSI U SIMOLUMOHAJIbHOT0
0J1aronoJryyus:



MMOHUMAaHUE W peain3alus 30pOBOTO M O€30macHOTo 00pasza XW3HH (30pOBOE IMHUTAHHE,
COOJIIOJICHNE TUTHEHWYECKUX TPaBHJI M HOPM, COATaHCUPOBAHHBIA pPEXHUM 3aHATHH M OTABIXA,
peryisipHasi pusnueckasi akTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOT'O Y KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (hH3MUECKOMY U ICUXHUUYECKOMY 3/10POBbIO;

MMOHMMAaHKE IEHHOCTH MPaBUJ WHIMBUAYAIBHOTO U KOJJIEKTUBHOTO 0O€30MacCHOTO MOBEICHUS
B CUTYallUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCJIEJCTBUA W HENPUATUS BPEAHBIX NPUBBIYCK (YIOTPEOJICHHS aIKOTOJI,
HApPKOTHUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTEepPCTBa, TPYI0T00HE;

TOTOBHOCTb K AQKTUBHOH J€ATEIBHOCTH TEXHOJIOIMYECKOM M COLMAJIbHOM HallpaBJIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIIOJIHSTH TAKYIO AESITEIbHOCTD;

UHTEpEC K pasnuyHbiM cdepam MNpodecCHOHATBHOW MEesATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP Oymyiel mpodeccuu 1 peain30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BAHMIO HA TPOTSHKEHHH BCEH
KHU3HU;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

9KOJIOTHUYECKU IieJieco00pa3Hoe OTHOIIEGHHE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIEHUE YPOBHS DKOJIOTHYECKOW KYyJIBTYpHI: TNPHOOPETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYIKOB ¥ OLEHKU WX BO3MOXHBIX IMOCIEICTBUIN ISl OKPY>KAIOIIEH CpeIbl;

OCO3HaHME TTI00ATIBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMMyTel UX pelieHus;

CIIOCOOHOCTH MCMOJIb30BaTh MpHOOpeTaeMble IPU U3yUEHUH OMOJIOTUH 3HAHUS U YMEHMSI IPU
peuieHnn npoOseM, CBS3aHHBIX C PalMOHAIBHBIM IPUPOJIONOIb30BAaHUEM (COOIIOIEHUE TPaBUIl
MOBEJICHUS B IPUPOJIe, HAIIPABJICHHBIX Ha COXpaHEHHE PaBHOBECHUSI B IKOCUCTEMAX, OXpaHy BUOB,
HKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPUATHE IEUCTBUI, IPUHOCSIINX BPE OKPYXKAIOUIEH TPUPOJTHON Cpelie, YMEHUE
MIPOrHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTMYECKHUE MOCIEACTBUS NPEAIPUHUMAEMbIX AEUCTBUN U
MpeIoTBpaIIaTh UX;

HQJIMYME PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, 3KOJOTMUYECKOW KYJIbTYpHl, OIBITa
NEeSTEIbHOCTH ~ DKOJIOTUYECKOW  HalpaBICHHOCTH, YMEHHUS  pPYKOBOJICTBOBAaTbCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON M COIMAIbHONM NPAKTHKE, TOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaykKl M OOUIECTBEHHOM MpPAaKTHUKH, OCHOBAHHOTO Ha JHajore KyJbTyp, CIHOCOOCTBYIOILIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILLICHCTBOBAHHE S3BIKOBOM M YHMTATENIbCKOM KYJIbTYphl KaK CPEJCTBAa B3aUMOJICHCTBUA
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHUE cHeuuUKd OUOJIOTUM KaK HayKd, OCO3HaHus €€ poiu B (HOpMHUPOBAHHUU
palMOHATFHOTO HAYyYHOT'O MBIIUICHUS, CO3JAHHM ILIEJIOCTHOTO IMPEACTABICHHUS 00 OKpY)KalolleM
MHUpE KaK O €IMHCTBE MPUPOIbI, YEIOBEKa U O0IIECTBa, B TIO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHnH npo0IeM coXpaHeHHs IPUPOJHOTO PAaBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTU OHOJIOTHUU [UIsl COBPEMEHHOM IMBMIIM3AIMK: O0ecredyeHus
HOBOTO YpPOBHS Pa3sBUTHS MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX



pemate pecypcHbsle mpoOIeMbl Pa3BUTHS UYEIIOBEYECTBA, MOWCKA IyTEH BBIXOJAa M3 TIIOOANBHBIX
HKOJIOTHYECKUX IMPOo0JieM M oOecreueHus mepexoja K YCTOHYMBOMY DPa3BUTHIO, PALMOHATBHOMY
MCTIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHHH OWMOJIOTMYECKMX 3HAHWN B IENSAX IOBBICHHUS OOIICH
KyJIbTYpPBl, €CTECTBCHHO-HAYYHOW T'PAMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIHMOHAIHHOU
IpPaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu u3y4eHur OUOJIOTHH;

MOHMMaHHE CYHIIHOCTH METOAOB TIIO3HAHUS, HCIOJb3yEeMBbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIB30BAaTh IIOJlydaeMble 3HAHMS ISl aHauu3a M OOBSCHEHHUS SIBICHUN
OKPYKAIOIIET0 MHUPAa M MPOUCXOAAMMX B HEM H3MEHEHHWH, yMEHHE Jeiarh OOOCHOBAHHBIC
3aKJIIOYCHUST HA OCHOBE HAYYHBIX (DAaKTOB M HWMEIOMIMXCS JAHHBIX C IIeNbI0 TOJYYECHUs
JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIIOIb30BaTh OMOJIOTHYECKIE 3HAHUS JUISl PEIICHHS TPoOIeM
B peaJIbHBIX )KU3HEHHBIX CUTYAIIHsX;

OCO3HAaHHME I[IEHHOCTH HAYYHOH MAEATENbHOCTH, TOTOBHOCTH OCYIIECTBISTH MPOCKTHYIO WU
HCCIIEIOBATEIBCKYIO NEATENbHOCTh HHNBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3OBaHHIO M CaMOOOpa30BaHHIO, K
aKTHMBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHMH 10 OHOJIOTMM B COOTBETCTBHHM C KU3HEHHBIMU
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3yibTaThl OCBOEHHSA Yy4deOHOro mnpeamera «bBHOJOTHs» BKIIOYAIOT:
3HaYMMble  JUII  (OPMHMPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIMXCS — MEXAUCHUIUIMHAPHBIC
(MexXmpenMeTHbIE) 00IIeHayuHble TOHATHS, OTPAKAIOILIUE LIETOCTHOCTh HAYYHON KapTUHBI MUpa U
CHelU(pUKy METOAOB IO3HAHHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus,
SBJICHHE, IIPOIIECC, CHCTeMa, HayuHbIH (DaKT, IPUHIUI, TUII0Te3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclieloBaHue, HaOMIo/IeHUe, M3MEpEeHue, SKCIEPUMEHT U JPYIHX), YHHUBEpCaJbHbIE YydeOHbIE

nevictBust  (MMO3HABaTeNbHBbIE,  KOMMYHUKATHBHBIE,  PETyJIsSTUBHBIE),  00OECIEUYMBAIOIINE
dbopmupoBanre (PYHKIIMOHATBLHON TPAaMOTHOCTH W COLUAIBHON KOMIIETEHIIUH OO0y4YaroIInuXCs,
CIOCOOHOCTh oOyyaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHHUS U YHHUBEpcajdbHble YydeOHble MACWCTBUS B TIO3HABATENBbHOM U
COLIMAJIBHOM MTPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHHS MPOrpaMMbl CpPEJHEro o0Iero oOpa3oBaHUS
JOTKHBI OTPaXKaTh:

OBi1aieHne YHHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO  (POPMYJIMpPOBaTh M aKTyalIM3UpOBaTh IMpodiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOSHUU 3HAHUU MPUEMBI JJOTUYECKOTO MBIIUICHUS (aHallM3a, CUHTE3a,
CpaBHEHHUs, KiIacCUpUKAKMKU, OOOOIIEHHs), pPACKpPhIBaTh CMBICT OHOJOTUYECKUX TOHATHN
(BBIIEINIATH UX XapaKTEePHbIC MPU3HAKH, YCTAHABIUBATE CBSI3H C IPYTUMH OHATHIMH);

OTIpEAETATh IIeNd JACATEIBHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU WX JIOCTHIKCHUS,
COOTHOCHUTH PE3YyJIbTATHI ICATEIHLHOCTH C MIOCTABICHHBIMU IETSMU;

UCIOJIb30BaTh OWOJIOTMYECKUE TOHATHS JUIsi OOBbsSICHEHUS (PAKTOB M SBICHUM KHUBOM
MIPUPOJIBI;



CTPOUTH JIOTUYECKUE pacCyXJeHus (MHIYKTUBHbBIE, I€TyKTUBHBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U TNPOTUBOPEUYUsI B PACCMATPHUBAEMBIX SIBICHUSX, (OPMYJIHPOBATH BBIBOJBI U
3aKJIFOUEHNS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA I MPEJCTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUH B M3y4yaeMbIX OHOJIOTMYECKHUX OOBEKTaX, a TaKXKe MPOTUBOPEUUH pa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIaH PEHICHUs] MPOOIEMBl ¢ YIETOM aHAJIM3a UMEIOIIUXCS MaTepUaIbHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OICHHBATb COOTBETCTBHE pPE3YyJbTaTOB LIEJSM,
OLIEHUBATh PUCKH MOCIIEICTBUH NeSATEILHOCTH;

KOODAMHUPOBATh M BBIIOJHATH pPAa0OTy B YCIOBUSAX pEAIBHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIET0BATEILCKHE IEHCTBHS:

BJIa/IETh HABbIKAaMHU Y4e€OHO-MCCIIEI0BAaTENbCKOW U MPOEKTHOW MAESITENbHOCTH, HaBBIKAMM
paspeliieHuss MpoOieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TIOUCKY METOJIOB
pElIeHUs MPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MIO3HAHUS;

WCIIONIb30BaTh PA3IMYHbIE BUIBl ACSITENBHOCTH [0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETauy, NpeoOpa3oBaHUI0 W NPUMEHEHHWI0O B Y4YEOHBIX CHTyallMsX, B TOM YHCIE TPU
CO3JIaHUH Y4EOHBIX M COIMAIBHBIX IPOCKTOB;

(dbopMUpOBaTh HAyYHBIA THUIl MBILIUICHUS, BJIAJETh HAYYHOW TEPMUHOJOTHEH, KITFOUYEBBIMU
MOHATUSIMHU U METOJAMU;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3a/ladyd B OOpa30BATENbHON MEATETLHOCTH U
KU3HEHHBIX CUTYyaIUsX;

BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3M M aKTyaJIM3UpOBaTh 33/a4y, BBIIBUraTh TUIIOTE3Y
e€ peleHus], HaXOAUTh apryMEHTHI JJIS I0Ka3aTesIbCTBA CBOMX YTBEpXKJIEHUH, 3a/1aBaTh apaMeTphl
Y KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TOJYYEHHBIC B XOJI€ PEHICHHUS 33[aud Pe3yIbTaThl, KPUTHYECKH OLIEHUBAThH
UX JJIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

OCYILECTBIIATh LI€JICHANPABICHHBI IOUCK IEpEeHOCca CPEICTB U CIOCOOOB JEHCTBUS B
poeCCUOHATBHYIO CPENy;

yMeTh  TMEPeHOCHTh 3HAaHUS B  [IO3HABATEIbHYHD M  MPAKTUYECKYI0  00JIacTH
KHU3HEJIEATEITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YICOHBIX MMPEIMETOB;

BBIIBUTaTh HOBBIC HWJIEH, NpEIIaraTh OPHUTHHAJIBHBIE MOIXOABI W pEIICHHs, CTaBUTh
npoOJIeMbl U 33Ja4u, IOMYCKAIOIUe aJbTePHATUBHBIEC PELICHHUS.

3) paGora ¢ nngopmanmeii:

OpUEHTHPOBATLCS B PA3IMYHBIX HCTOYHUKAX HHPopManuu (Tekcre ydyeOHOro mnocolus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJIOTUYECKHUX CIIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh HWHPOPMALMIO PA3TUYHBIX BHIOB U (OpM
MPEJCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3aMpochl W TMPUMEHATh pa3IMyYHbIE METOAbl MpU TOUCKE MU OoTOOpe
Ounosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUS YI€OHBIX 3a7a4;



IpUOOpeTaTh OMNBIT HCIOJIB30BaHUS HMH(OPMALMIOHHO-KOMMYHHUKATUBHBIX TEXHOJOIHH,
COBEPILIECHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMANbHYIO (QOpMY MpPEJICTaBICHUS OHOIOTHYECKON
nHpopManuu (cxemsl, rpauKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIOJb30BAaTh HAYYHBIH S3bIK B KauyecTBe CpeJACTBA IpU pabore ¢ OHOIOTHYECKON
uHpopManKel: MPUMEHATh XUMHUUYECKHe, (PU3MYeCKHe M MaTeMaTU4YeCKHe 3HAKU M CHUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATypy, HWCHOJb30BaTh U IPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BIaJeTh HaBbIKAMM pAcllO3HaBaHMA W  3aILUTBl  MHPOpPMaLuu, HH(POPMALMOHHON
0€30MaCHOCTH JTMYHOCTH.

OgJaieHne YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oomenne:

OCYILLIECTBIATh KOMMYHHMKAIIUU BO BCEX cdepax KU3HU, aKTUBHO y4acTBOBATh B IMAJIOTE WU
JMCKYCCHH TI0 CYIIECTBY 00CYX/1aeMoii TeMbI (YMEHHE 3a7]aBaTh BOIPOCHI, BRICKA3bIBATH CYXKICHUS
OTHOCHUTEIIFHO BBINIOJHEHHS TIpEAaraéMoi 3a/laud, YYUTBIBaTh HWHTEPECHl U COTIACOBAHHOCTD
MNO3ULMH APYIUX YYACTHUKOB JIMAJIOTa MU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CPEICTBA OOLIEHUS, IOHUMATh 3HAU€HHE COLMAIBbHBIX 3HAKOB,
IPENOCHIIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallUd, YMETb CMr4aTb KOH(JIMKTBI U BECTH
MIEPErOBOPHI;

BJIAJIETh PA3MUYHBIMUA CIIOCOOaMU OOIIEHHST M B3aUMOICWCTBHUS, NOHUMATh HaMEPEHUS
ApYTUX JIIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOLIEHHWE K COOECeIHUKY U B KOpPpeKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAXKEHHUS;

Pa3BEPHYTO M JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eSiITeJIbHOCTh:

MIOHMMaTh U HCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHAMBUIYAIbHOM palboThI NpH
pemeHn OMOJIoruyeckoi mpoOaeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHHUS TPYIIOBBIX
(¢bopM B3aMMOJEHCTBYS IPU pPELIEHUH yueOHO! 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX JIEHCTBHHA C Y4ETOM OONIMX HHTEPECOB M
BO3MOKHOCTEH Ka)K0T0 WieHa KOJUIEKTHUBA;

IPUHUMATD 1I€JIM COBMECTHOM JEATeIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH AEUCTBUS
o €€ JOCTMKEHUIO: COCTABJIATh IUIAH JEWCTBUHM, pacHpelnensaTbh pOoNIM ¢ Y4ETOM MHEHHU
Y4aCTHUKOB, OOCY>KIaTh pe3yJIbTaThl COBMECTHOU paboThI;

OLIEHUBATh KA4eCTBO CBOETO BKJIA/Ia U KaKIOr0 YUaCTHHKA KOMaHbI B OOLIUIl pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeJularaTh HOBBIE TPOEKTHI, OIICHWBATh WJEU C TIO3WIUN HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATH O3UTUBHOE CTPATETMYECKOE MOBECHUE B PA3JIMUHBIX CUTYalLlUsX, POSBIAT
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Ogiaenne yHUBEPCAIBLHBIMH PEeryJsSTHBHBIMU 1€ CTBUSAMU:

1) camoopranusamnus:

UCIIOJIb30BATh OMOJIOTUYECKUE 3HAHUS IS BBIABICHHS TPOOJIEM U UX PELICHUS B KU3HEHHBIX
1 Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHWH IEJIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUSAX M IOCTYNKax IO OTHOLIEHHWIO K >KMBOH NPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKpY’KaloIInX;



CaMOCTOSITEJIbHO OCYILIECTBIATh II03HABATENIbHYIO JEATEIBHOCTh, BBISIBIATh IPOOJIEMBI,
CTaBUTh U (POPMYIHUPOBATH COOCTBEHHbIEC 337a4l B 00Pa30BaTEIbHOM NESITEIBHOCTH M KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUs MPOOJIEeMbl C YYETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEAIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacumpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOW SPYIUIIMHU B PAa3HBIX 00IACTIX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIEISIM;

BJIa/IETh HAaBBIKAMU ITO3HABATEJIbHON Pe(IIEKCHM KaK OCO3HAHUS COBEPILIAEMBIX JACUCTBHUI U
MBICIMTENBHBIX NPOLIECCOB, X PE3YJIbTATOB M OCHOBAaHMUMH, UCIOIb30BATh MPUEMBI pedaeKcuu A
OLIEHKU CUTYyalluH, BHIOOpA BEPHOT'O PELLICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATH MOTUBBI U apIyMEHTBI IPYTUX IIPH aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeloBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTrHbie pe3ynbTaTthl ocBoeHUs mnporpammbl COO mo O6uonoruu Ha 6a30BOM YpPOBHE
BKIIIOYAIOT crienupudeckue uisi ydeOHOro mpeamera «buoONOTHs HAaydHbIE 3HAHHS, YMEHHS U
CIocoObl  JIEHCTBHM MO OCBOGHMIO, MHTEPIPETalMd U NpeoOpa3oBaHUIO 3HAHUHM, BHIBI
JEeSITeHOCTH MO TOJYYCHHUIO HOBOTO 3HAHHS W NMPUMEHEHHWIO 3HAHWH B Pa3NUYHBIX Y4EOHBIX
CUTYallUsX, a TAK)KE B PEabHBIX KU3HEHHBIX CHTYaIlUsIX, CBI3aHHBIX ¢ OmoJorueil. B mporpamme
MPEIMETHBIC PE3YIIbTaThl IPEACTABICHEI 110 TOJIaM 00yJeHUSI.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUsI yueOHoro nmpeamera «buonorus» ¢ 10 knacce nONKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecCTe W pPOJIM OHOJOTHM B CHCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpa U
HAyYHOTO MMPOBO33PEHHs, O BKJIAZIe POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIIMOHAILHON IPaMOTHOCTH YETIOBEKaA JIJIsl pelIeHHsI )KU3HEHHBIX 33]1aY;

YMEHHE PacKphIBaTh COAEP)KaHUE OMOJOTWYECKHX TEPMUHOB M TOHATHH: KH3HB, KIIETKA,
opraHusM, MeTaboau3M (0OMEH BEIIECTB M MPEBPAICHUE YHEPTHH), TOMEOCTa3 (CaMOpEeTyJISAIHS),
YpOBHEBass  OpraHu3alMs  JKMBBIX  CHCTE€M,  CaMOBOCIPOU3BEACHHE  (PErpOIyKLus),
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U PA3BUTHE;

YMEHHE Wu3JaraTb OWOJIIOTUYECKHE TeOpHH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpaJbHAsl JOrMa MOJEKYJIsipHONH Owomoruu), 3akoHbl (I. Mennens, T. Moprana, H. W.



BaBuoBa) u yuenus (0 1EHTpax MHOTOOOpa3us M MPOUCXOXKICHHS KyIbTypHBIX pacteHuid H. .
BawuioBa), onpeensats rpaHUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIIQJETh METOAAMU HAYYHOTO IO3HAHHMS B OMOJOTMM: HAOJIOACHUE M OMNHCAaHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJCHHI, OpraHu3alus W MPOBEIECHHUE OHOJIOrHYECKOIro
OKCIIEPUMEHTA, BBIIBMKCHHE THUIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXAY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYUYHBIX MTOHITHHA, TEOPUHT
1 3aKOHOB, YMEHHE JI€J1aTh BHIBOJIb HA OCHOBAHUH MOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHBIE MPU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT U IYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
NpeBpallieHusl SHEPruH B KJETKe, (OTOCHHTE3a, IJIACTUYECKOTO M HIHEPreTHYecKOro oOMeHa,
XEMOCUHTE3a, MHUTO3a, MEWO03a, OIUIOAOTBOPEHHUS, PA3MHOKEHUS, WHAMBUIYAJIbHOTO DPAa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE TMPUMEHITHh MOJIYYCHHbIC 3HAHUS A1 OOBACHEHUS OMOJIOTHYECKHX MPOIECCOB U
SIBIICHUH, JUIS MIPUHATHS MPAKTHYCCKUX PEIICHUN B MOBCEIHEBHOM JKU3HH C IICNIbI0 O0ECTICUCHUS
0€30MaCHOCTH CBOETO 3[I0POBbS M 3JI0POBBSI OKPYKAIOIIHNX JIOICH, COONIOICHUS HOPM T'PAMOTHOTO
MOBEACHUS B OKpPY)KAIOIIEW NPHUPOJIHON cpele, MOHUMAHUE HEOOXOIMMOCTH HCIOIB30BaHUS
JOCTUKEHHM  COBpPEMEHHOW  Ouojmoruu U OHOTEXHOJOTMH Ui PalMOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh JJIEMEHTApHble TIE€HETHMYECKHE 3aJauyd Ha MOHO- U JUTHOpUAHOE
CKpEILMBaHUE, CIIEINIEHHOE HACJIEeI0BaHUE, COCTABIISITh CXEMbl MOHOTHOPUAHOIO CKPEIIMBAHMS IS
npe/icka3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBHITIONHATH JIa0OpaTOpHbIE M MpaKTUYeCKUEe padOThl, COONIOAATH MpaBWiia MPH
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHE KPUTHYECKH OICHUBATH WM HWHTEPIPETHPOBATh HH(DOPMAIHMIO OHOJIOTHISCKOTO
COJZIEp>KaHusl, BKIIOYAIONIYI0 IICEBIOHAYYHbIE 3HAHUS W3 pPa3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW HMH(OpPMAINK, HAYYHO-TIOMYJSPHBIE MaTepuaibl), dTUYECKHUE AaCMEKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTHH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIIeHMs, 00001mas
OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHSATHIHBIN
anmapaTt OMOJOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro npenmMera «buosnorus» ¢ 11 knacce nONXKHBI
OTpaxkaTh:

c(hOpPMUPOBAHHOCTh 3HAHUH O MecTe U PO OHOJOTUU B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAay4YHOTO MMPOBO33PEHHMS, O BKJIAJE€ POCCUHUCKHUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
O6uo0ruy, (PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl peLIeHHs )KU3HEHHBIX 3a/1ay;

YMEHHE PACKPBIBATh COJAEpKAHHE OMOJOTHYECKHX TEPMUHOB W TOHSATUMN: BUJ, TOMYISLIUS,
reHO(OH/T, YBOIIIOIUS, ABUKYIIHE CUIBI ((PaKTOPHI) IBONIOIHH, MTPUCIIOCOOTICHHOCTh OPTaHU3MOB,
BUJI000pa30BaHKe, FIKOJIOTHUECKHUE (PaKTOPhl, SKOCUCTEMA, MPOAYLIEHTbI, KOHCYMEHTHI, pEAYLEHTHI,
LTI TTATAHUS, SKOJIOTUYECKasl MIpaMuia, OMoreorieHo3, onocdepa;

YMEHHE W3llaratb OWOJIOTHYEeCKHue Teopuu (dBomonmoHHas Teopus Y. JlapBuHa,
CUHTETUYECKas TEOpHUs HBOJIIOIMHU), 3aKOHBI U 3aKOHOMEpPHOCTH (3apojbliieBoro cxoactsa K. M.
bopa, yepenoBanusi rnaBHbIX HampaBieHui U nyted sBomounu A. H. CeBeprioBa, ydeHHs O
6uocgepe B. U. Bepnanckoro), onpenensTh rpaHULIbI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;



YMEHHE BJIaJIeTh METOJaMH HAay4YHOTrO IO3HAHUS B OMOJOTHHU: HAOIIOJEHHE U ONMUCAHUE
KHUBBIX CHUCTEM, TIPOLIECCOB W SBJICHUH, OpraHU3alus U TPOBEACHHE OHOJIOTUYECKOTrO
HKCIEPUMEHTa, BBIIBM)KCHHUE TUIIOTE3bl, BBIABICHHE 3aBHCUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMU, O0BSICHEHHE MOJYYeHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAyUYHBIX MOHITHHA, TEOpUI
Y 3aKOHOB, YMEHHE JIe1aTh BHIBO/IBI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHBIC NMPH3HAKU CTPOCHUS OMOJIOrMYecKHX OOBEKTOB: BHJIOB,
MO, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOLIEHO30B U IKOCUCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACIEACTBEHHONM HM3MEHYMBOCTH, €CTECTBEHHOrO OTOOpa, BHUI000pa30BaHUA,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, ACHCTBHS HKOJIOTUYECKUX (DaKTOPOB HA OPraHU3MBI, MEpeHoca
BELIECTB M IOTOKA HPHEPrMM B DKOCHCTEMAX, AHTPOIIOI€HHBIX M3MEHEHHH B 3KOCHUCTEMAaX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX LIUKIIOB B buocdepe;

YMEHHE TMPUMEHITHh MOJIYYCHHbIC 3HAHUS A1 OOBACHEHUS OMOJIOTHYECKHX MPOIECCOB U
SIBIIGHUH, U MPUHATHS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOW JKM3HU C IIENIbI0 OOecTieueHus
0€30MaCHOCTH CBOETO 3/I0POBbS M 3A0POBbS OKPY>KAIOILINX JIOACH, COOIIOIEHHSI HOPM I'PaMOTHOTO
MOBE/ICHHUSA B OKpPYXKAIOIIEH NIPUPOJHOM cpele, MOHUMAHUE HEOOXOIMMOCTHU HCIOJIb30BaHUS
JOCTUKEHHUIN COBPEMEHHOM OUOJIOrUHU IS PAIllHOHATBHOTO TPUPOIOTOIL30BAHUS;

YMEHHE pellaTh JJIEMEHTapHble OWMOJOrMYecKHUe 3aJadd, COCTaBISATh CXEMBbI IMepeHoca
BEIIECTB U SHEPTUU B IKOcHUCTeMax (LENH MUTaHUsA);

YMEHHE BBINOJHATH JIA00OPaTOpHBIE M MPAKTUYECKHE pPadOThI, COOMIOAATh TMpaBWia IPH
pabote ¢ y4eOHBIM U J1a00paTOpHBIM 000y I0BaHUEM;

YMEHHE KPUTHUYECKH OIICHHBATh W HWHTEPIPETUPOBATh HWH(GOPMAIHMI0 OHOJIOTHYECKOTO
COJIEp>KaHusl, BKIIOYAIOIIYI0 IICEBIOHAYYHbIE 3HAHUA W3 Pa3NUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBod uWH(pOpPMAIUK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), pacCMaTpuBaTh TJI00ATbHBIC
9KOJIOTMUECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE co37aBaTb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOIIEHHUs, 0000mas
OMOJIOTMYECKYI0 HH(POPMALNIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHIHBIN
amnmapar OMOJIOTHH.



HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KonuyecTBo yacos DJIeKTPOHHBbIE HU(POBBIE
Tema ypoka
n/n Bcero KP TIIP o0Opa3oBarejibHbIE pecypchl
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/L3N5X6G2Y

Meto/1bl TO3HAHUS JKUBOM
npuposl. [IpakTndeckas
pabora Ne 1 «Mcnonp3oBanue

2 1 https://m.edsoo.ru/J3G9X4D7E
Pa3IMYHBIX METO/OB MPHU 0.5
W3YYCHUH OMOJOTHYECKUX
00BEKTOBY
b
3 HOTOTHHACCIHC CHCTEMBL, 1 hittps://m.eds00.ru/PEABW5C2X

IMpOLECChI U UX U3YYCHUC

X 7| .
4 FIMHHCCICHI COCTaB [ICTIH 1 https://m.eds00.ru/HOKBABCOF
Boga u MmuHepasibHbIE COJIH

b .
enicut. COCTaB u CTPOCHHE 1 https://m.edsoo.ru/Q6J215K1J

O€JIKOB

depMeHTHI —
OHMOJIOTHYECKHe
KaTaJan3aTophl.
JlaGopaTopnas pabora Ne 1

. 1 https://m.edso0.ru/P8Q204TOF
«M3yueHne KaTaTMTHIECKOM 0.5

aKTUBHOCTH (pepMEHTOB (Ha
MIpUMepe aMHJIa3bl WIN
KaTtajas3bl)»

7 VYraeBoapl. JIunuasl 1 https://m.edsoo.ru/Q8Y8G5J1B

HyxnenHoBbIE KHCTOTBI.
ATO®

1 https://m.edsoo.ru/M1Q8N0Y5C

"
CTOpHs U METO/IBI U3YCHHA 1 https://m.eds00.ru/AOPOE1L6Q

kietku. Knerounas TEOpUA

K
10 JICTRA KAk HeAocTHasd KuBas 1 https://m.eds00.ru/I8BIY9IZIN
CUCTCMA

CtpoeHne 3yKapuoTHYECKOM
kieTku. JlabopatopHas
pabota Ne 2 «M3yuenue

11 CTPOCHHA IGICTOK PACTCHIH, 1 https://m.eds00.ru/USC3M3A10

KHUBOTHBIX, TPHOOB 1 0.5

OakTepuit 01 MUKPOCKOIIOM
Ha TOTOBBIX

MUKpOTpernaparax u ux



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
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

OIIMCaHHC)

12

13

OOMEH BEILECTB WA
MeTadOoJIN3M

dorocunTe3. XeMOCUHTES

https://m.edsoo.ru/W3W7F8M9B

https://m.edsoo.ru/E1Z2R009B

14

15

16

17

DHepreTUYecKuii 0OMeH

JKU3HEHHBIN IUKIT KJIETKH.
Henenune kaeTku. MuTos.
JlabGopaTtopHas padora Ne 3
«Habmronenne Muto3a B
KJIETKaX KOHYMKa KOpPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

Buocunres Oenka. Peakuus
MaTPUYHOTO CUHTE3a
Tpaucusius — OnocuHTes3
Oenka

0.5

https://m.edsoo.ru/H3D3Y6VOH

https://m.edsoo.ru/EOX7D6P5C

https://m.edsoo.ru/E3R8I3D8J

https://m.edsoo.ru/ES5TON8W9H

18

19

Hexnerounsie popMbl )KU3HA
— BHUPYChI

@DopMBI Pa3MHOKEHUS
OpPraHHU3MOB

https://m.edsoo.ru/J3B9G7A8B

https://m.edsoo.ru/P7EQV8V0S

20

Meiio3

https://m.edsoo.ru/VOS8G3A6W

21

OO6pa3oBaHue 1 pa3BUTHE
IIOJIOBBIX KJIETOK.
Or10/10TBOpPEHHE.
Jlabopartopnast pabota Ne 4
«M3ydeHnne cTpoeHus
MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOITpenaparax»

0.5

https://m.edsoo.ru/B5G7Q9N3B

22

23

24

NuauBunyanbHOE pa3BUTHE
OpraHu3MOB

I'enetuka — HayKa O
HaCJICACTBCHHOCTH U
N3MCHYHNBOCTH

3aKOHOMEPHOCTH
HacJleI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpeLIMBaHHE

https://m.edsoo0.ru/A8S8W9IF2F

https://m.edsoo.ru/E2A4C4G5I

https://m.eds00.ru/X0T3G9D4X

25

JluruOpuHoe CKpeBaHme.
3aKOH HE3aBUCUMOTO
HACJIeIOBaHUS MPU3HAKOB

https://m.edsoo.ru/USM0QOT6M

26

CremieHHOe HacleJ0BaHue

https://m.edsoo.ru/B3F9A3Y7K



https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
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
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K

27

npu3HakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue
pe3yabTaToB
MOHOTHOPHUIHOTO U
JUTAOPUIHOTO CKPEIIUBAHHMS
y IpO30(HIIbI HA TOTOBBIX
MUKpOITperaparax»

T'eneruka nosma.

HacnenoBanue npu3Hakos, 1
CILIEIUIEHHBIX C II0JIOM

0.5

https://m.edsoo.ru/F6T4C9V1Z

28

29

30

31

N3MeHUYnBOCTb.

Henacnencreennas

U3MEHYUBOCTb.

Jlaboparopuas pabota Ne 6.
Nzyuenue 1
MOAU(PUKAITIOHHOM

W3MEHYUBOCTH, IOCTPOCHHE
BapHUAIlMOHHOTO pAJia U
BAPUALIMOHHON KPUBON»

Hacnencreennas
W3MEHUYUBOCTb.
Jlabopartopnast pabota Ne 7.
«AHaJIN3 MyTalMi y
JPO30(HITBI HA TOTOBBIX
MUKpOITpenapaTax»
I'enetuka yenoBeka 1
PesepBHBIii ypOK.

O6o0m1eHue no Teme

«HacnencTBeHHOCTD U
HU3MCHYUBOCTL OPTaHHU3MOB»

0.5

0.5

https://m.edsoo.ru/SOLOX1U5X

https://m.edsoo0.ru/X008Q8M6C

https://m.edsoo.ru/K9JOM1Y4N

https://m.edsoo.ru/H2D5HIX4W

32

Cenekuus Kak HayKa U
porece

https://m.edsoo.ru/M\W9F9POH3Y

33

34

OBIIEE KOJIMYECTBO YACOB I10

MeToabl U JOCTHKEHUS
CEJIEKIIMU PACTEHUI 1 1
SKUBOTHBIX

buotexHomorusa kak oTpaciib
IMPpOU3BOJACTBA

34

I[TPOTPAMME

https://m.edso0.ru/D2L0Y6L3S

https://m.edso0.ru/Y90Q2W2U4V



https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
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 KIIACC

Ne
n/n

KoauuecTBO 4acoB

Tema ypoka
P Beero KP IIP

OBOMIOLUA U METOABI €€
U3Y4YCHHUS

Hcropus passutus
IIpeJCTaBICHUN 00 3BOIOLIUN

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/T1A2H004W

https://m.edso0.ru/K4X7N1R3K

MuKpO3BOIIOLMS 1

[Monmynsuus kak

JJIEMEHTapHAs CAMHUIA BH]IA

1 3Bosronmu. JlaboparopHast

pabora Ne 1 «CpaBHeHwme 1 05
BHJIOB T10

Mopdoornueckomy

KPUTEPHIO»

JIBroKy1uye Cuiibl
(amemeHTapHBIE (PAKTOPHI) 1
3BOJIIOLUA

EctectBenHsIit 0TOOp 1 €ro

¢bopmbl

https://m.edsoo.ru/D2U6E3BOY

https://m.edsoo.ru/O9U2M5L5H

https://m.edsoo.ru/R9B8I6ASL

https://m.edsoo.ru/H2R2B9K4P

Pe3ynbTaThl 3BONMIOLMN:
MPUCIIOCOOJIEHHOCTh

OpPraHu3MOB U

BUI000pa3oBaHue.

JlaGopatopHnas pabota Ne 2 1 05
«Onuncanue '
MIPUCTIOCOOTIEHHOCTH

opraHusma u eé

OTHOCHUTCIIBHOI'O XapaKTEpa»

Hanpasnenus u nytu
MaKpO3BOIIOLUN

HeobOpatumocTs 3BOTIONIMN 1

https://m.edsoo.ru/X2U8Z1K4N

https://m.eds00.ru/N3B0G3K9D

https://m.edsoo.ru/Z7H7Q5R9J

10

11

Wctopus xu3Hu Ha 3emiie u
METOJBI €€ N3YUECHHUS
['unoTte3sl MPOUCXOXKACHUS
JKM3HH Ha 3eMiie

https://m.edsoo.ru/K2G8W1Z2W

https://m.edso0.ru/U604K7W7W

12

Pa3Butue xxu3Hu Ha 3eMie o
apam | mepuoam

https://m.edsoo.ru/K3B9Q0H4U

13

OCHOBHBIE JTAIIbI 3BOJOIUHN
PacTUTENHHOTO U JKUBOTHOTO 0.5

https://m.eds00.ru/Q6E3C3W7X



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
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

mupa. [Ipaktuueckas pabora
No 1 «M3yueHue uCKomaeMbIx
OCTAaTKOB PACTEHUM U
AKHUBOTHBIX B KOJIJICKIIMSIX»

14

15

16

CoBpeMeHHas cuctema
OpPTraHUYeCcKOro MUpa
DBOIIOLIUS YeTOBEKa
(a"TpOTIOTEHE3)

JBrxyme cuibl ((aKTophl)
aHTpOIIOreHe3a

https://m.edsoo.ru/G5TO0A6UOG

https://m.edsoo.ru/M2G5Q6F5N

https://m.edsoo.ru/P1H5B7N2Y

17

18

19

20

OCHOBHBIE CTaUM DBOJIOIUNA
YyeJIoBeKa

YenoBeueckue pachl U
MIPUPOJIHBIC aIalITAlUH
YyeJIoBeKa

PesepBHbIil ypok.
O00011IeHIE IO TEME
«BO3HUKHOBEHHUE U PA3BUTHE
JKU3HU Ha 3eMiiey

DKOJIoTHUs KaK HayKa

https://m.edsoo.ru/D2J2T6Z0L

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

https://m.edsoo.ru/Z8H8D6M8B

https://m.edsoo.ru/MW2W7M1Z8Y

21

22

Cpenpl oOuTaHus u
AKOJIOrMuYecKue (hakTopbl

AbuoTtnueckue HhakTopsl.
JlaGopatopHnas pabora Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH pacTeHuil u3
Pa3HbIX MECT OOUTAHUSI.
Jlabopartopnast pabota Ne 4.
«BnusiHEE cBETa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

https://m.edsoo.ru/A5Q4Z8V1L

https://m.edsoo.ru/F5M2L3R8S

23

24

buotnueckue paxTopsl

OKOJIOTUYECKHE
XapaKTEPUCTUKU MOMYJIALNH.
[TpakTuyeckas padora Ne 2
«Iloacuét mIoTHOCTH
MOMYJISIIMA Pa3HBIX BUOB
pacTeHuin»

0.5

https://m.eds00.ru/Q9Z3R2Y0Z

https://m.edsoo.ru/H5J8R3N9P

25

Coo0bmiecTBa OpraHu3MOB —
OuoIIeHO3

https://m.edsoo.ru/Z6J8HO0G8B

26

OKOJIOTHYECKUE CUCTEMBI
(KOCUCTEMBI)

https://m.edsoo.ru/L4F7FOR2W



https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
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
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W

OCHOBHBIE TOKA3aTEHN
SKOCHUCTEMBI. DKOJIOTHYECKUE

27 N 1 https://m.edso0.ru/G3M3T9D20
nupamuipl. CBolicTBa
skocucteM. CyKieccust

28 [Ipuponanbie 3KOCUCTEMBI https://m.eds00.ru/X9K1X9S6lI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/PSD2A0F8T
b — 1100

30 Hochepa — raobaLHas 1 https://m.eds00.ru/M601B3B6R
JKOCHUCTEMA 3eMIIN
3
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CyIIeCTBOBaHUS OMoChepbl
q 0

32 ClOBEUECTBO B duochepe 1 hittps://m.eds00.ru/N208HAU7]
3emian
C

33 OCYIICCTBOBATHE NPHPOAH 1 https://m.eds00.ru/Y808X900G
U 4eJ0BeYecTBa
PesepBHbIil ypok.
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34 Obobumenne Teme! 1 https://m.edsoo.ru/E6M1R5V2D
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopmMHupoBaHHOCTh 3HAHUN O MECT€ W POJM OUOJOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH 4YEJIOBEKAa JJIsl pPEelIeHUs
YKU3HEHHBIX 33124

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CamMOperyJsiuus), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAaMOBOCIPOHM3BEIACHUE (PEIPOAYKIIHS),
HAaCJEeACTBEHHOCTh, K3MEHUYNBOCTh, POCT U PA3BUTHE

YMeHue uznaraTte OMOJIOrMUECKHE TEOpUU (KJIETOYHAas, XpOMOCOMHas,
MyTannoHHas), 3akonbl (I'. Menaens, T. Moprana, H.11. Basunosa) u
yueHus (0 LEHTpaXx MHOrooOpaszus M MHPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars TpaHUIbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TIIO3HaHUS B OHOJOTUH
(HabOmroIeHHe W OIHMCAHUE >KUBBIX CUCTEM, IMPOIIECCOB W SIBJICHUM;
opraHu3amnusi M TPOBEICHHE OHOJOTMYECKOr0  JIKCIICPUMEHTA,
BBIBIDKCHWE  TUIIOTE3BI;  BBIABICHHE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3yIbTaTOB,
WCMOJIb30BAaHHBIX HAYYHBIX TMOHITHHA, TEOPH W 3aKOHOB;, yMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOMYYEHHBIX PE3YIbTaTOB)

VYMmenne BBIACIIATE CYHIECCTBCHHBIC IIPU3HAKKW BHPYCOB, KIIETOK
IpOKapuoT M ISYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpPraHU3MOB;  OCOOCHHOCTM  IpPOLIECCOB  OOMEHa  BEIIECTB U
MpEeBpaIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, HHIUBUAYAJIbHOT'O pa3BUTHUA
opranu3ma (OHTOTEHE3)

YMeHue [pUMEHATh TOJy4YeHHBbIE 3HAaHUS IS OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHHM, JUIA MPUHATHUSA MPAKTHUECKUX
pelIeHHii B TOBCETHEBHON KHU3HH B LIEJISIX oOecrieueHust 0€30macHOCTH
CBOETO 3[I0POBbS U 30POBbS OKPYKAIOLIUX JTIO/IEH, COOIIOACHUS HOPM




rPpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEJE;
MMOHUMaHHe HE00XO0IMMOCTH HCIIOJIb30BaHUS JIOCTHKEHUI
COBpPEMEHHOM OHONOTMU ¥ OMOTEXHOJOTHH [UIsi palloOHaIbLHOIO
MIPUPOIONOIB30BAHUS

YMmenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJaid HAa MOHO- U
,Z[I/II‘I/IGpI/II[Hoe CKpCIIUMBAHUC, CHCINICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOl"O CKpPCIIUMBAHUA JJIA npcaACKa3zaHuAa
HacCJI€OOBaHMs ITPU3HAKOB Y OPraHMu3MOB

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TpPAKTUYECKue paboThl,
coOnrofarh mpaBwia Npu pabore ¢ y4eOHBIM U J1a0OpaTOPHBIM
o0opyI0BaHUEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOrMYECKOIr0 COJEpKaHuUs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyHbIX UcTOYHUKOB (CMM, HayyHO-TIONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUI B OuHojorumy,
MeIUIHE, OMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIC U YCTHBIE COOOIICHMS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIHIO U3 HECKOIbKUX HCTOYHHKOB,
T'paMOTHO HUCIIOJIB30BAaTh MOHATHHHBIN armapar onosornu

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJIOTHU B CUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUHN COBPEMEHHON
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHMCKHX U 3apyOeKHBIX YUYEHBIX-OMOJOTOB B DPa3BUTHE
Oouosoruy; (PyHKIMOHATBEHON TPAaMOTHOCTH 4YeNIOBEKa HJIsi pEIICHUS
KU3HEHHBIX 33]1a4

YMeHHne pacKkphiBaTh COJACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W
MOHATHIA: BUJ, MOMYJSIHS, TeHOMOH/, DBOIIONUS, IBIKYIIUE CHIIBI

(paxtopsr) HBOJIIOLINH, PUCTIOCOOTIEHHOCTh OpPraHHU3MOB,
BUJI000pa3oBaHue, 9KOJIOTUYECKUE (bakTopsl, IKOCUCTEMA,
NPOAYLEHTBl,  KOHCYMEHTBI,  PEIyLEHTHI, Henu  MUTaHus,

9KOJIOTUYECKAas MUpaMKIa, OMoreoreHo3, ornocdepa

YMeHue uznaraTb OMOJIOTHYECKUE TeOpUHr (IBOMIOLMOHHASA Teopus Y.
JlapBuHa,  cHHTeTHMYecKass  TEOpUs  DBOJIOLMH), 3aKOHBl W
3aKOHOMEpHOCTH (3apojsiieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHui u myrei ssomonuu A.H. CeBepriosa, yueHus o




ouochepe B.M. Bepnaackoro), ompeaensTb  TIpaHUIBl  UX
HNPUMEHHMOCTH K JKHBBIM CHCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO T[O3HAHHUS B OHOJIOTHH
(HaOnroficHWE W OMKCAHWE JKUBBIX CHCTEM, IMPOIECCOB U SIBICHMIA,
opraHu3alusi M IPOBEICHHE OHOJOTMYECKOr0  JIKCIEPUMEHTA,
BBIJIBW)KEHHWE  THUIOTE3bl;  BBISIBICEHWE  3aBUCUMOCTH  MEXKIY
HCCIeAYyeMbIMUA BEJIUYMHAMH, OOBSICHEHUE TOJYyYEHHBIX PE3YJIbTaTOB,
WCIIOIb30BaHHBIX HAYYHBIX TIOHSTHH, TEOpPHA W 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH ITOJYYEHHBIX PE3YJIHTATOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYIIEHTOB,  OHOrCOIICHO30B U  JKOCHUCTEM;
0COOCHHOCTH HPOIIECCOB HACJIeICTBEHHOM U3MEHYHMBOCTH,
€CTECTBEHHOr0 0TOOpa, BHI000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JEUCTBHS 3KOJIOTHYECKUX (HAKTOPOB Ha OPraHU3MBI,
MepeHoca BEIIECTB U MOTOKA SHEPTHH B SKOCUCTEMaX, aHTPOIIOTCHHBIX
M3MEHCHHI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
OMOTCOXMMHUYCCKHX ITMKIOB B Onochepe

YMeHue [pUMEHATh IOJyYEHHble 3HAaHUS I OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SBICHUM, U MPUHATHUS NMPAKTHUECKUX
pelIeHni B TOBCEAHEBHON KU3HHU B LIETAX oOecrneueHus: 6e301MacHOCTH
CBOETO 3/I0POBBS H 3/I0POBbS OKPYKAIOIINX JIO/IEH, COOMI0OAEHUSI HOPM
IPAMOTHOIO  IOBEJAEHUS B  OKPYKAIOIIEWM INPUPOJHOM  CpEneE;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIB30BaHUA JIOCTI/I)KGHI/Iﬁ
COBPEMEHHOM OMOJIOrUH /17151 paliMOHAIBHOTO PUPOA0IOIb30BAHUS
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VYMeHue pemarb 3JI€MEHTapHble OMOJIOIMYECKUE 3a/1adM, COCTaBIAThH
CXEMBbI IepeHOca BEUIECTB U SHEPTUU B 3KOcHcTeMax (LN MUTAHUS)

VYMeHue BBINOJHATH JIAOOpAaTOpHbIE M MpaKTUYecKue pabdoTsl,
coOmogath mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM
o0opynoBaHueM

YMeHHe KpUTHUYECKH OLEHHBATh U WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOT0 CO/IEPKaHMs, BKIIOYAOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, Hay4dHO-TIONYJIsIpHBIE MaTepUabl);
paccMaTpuBaTh rio0anbHbIe JKOJIOTMUECKUE poOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHHIO K HUM COOCTBEHHYIO
MO3ULIHIO

YMeHue co3naBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILCHHS,
000011ass 6MOIOrHYecKyo HH(POPMAIHIO U3 HECKOJIBKUX HMCTOUYHHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHSITUIHBIN anmapaTt OHOJIOTUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

1.1

buonorus xak Hayka

buonorus — wmayka o xuBoil mnpupone. Ponp Ouonorun B popmMHpOBaHUHU
COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

MeToapl MMO3HAHUS KUBOW MPHUPOABI (HAONIOACHUE, DKCIEPUMEHT, OINHCAHUE,
U3MepeHue, Kiaccuukamus, MOJEIHPOBAHUE, CTaTUCTHYeCKas 00paboTka
JTAHHBIX )

2.1

JKuBnIe ccTeMBI U X opranu3anus

Xusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT ulydeHus Ouosoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHH OpraHu3alii OHOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKUH, KIICTOYHBIH,
OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOC(epHBIN

3.1

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKUH COCTaB KJIETKM. XHMHYECKHE JJIEMCHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. CDYHKI_II/II/I BOJAbI H
MHHCPAJIBbHBIX BEIICCTB B KJICTKC. Hozmepx(aHI/Ie OCMOTHYECKOro OajaHca

3.2

3.3

3.4

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amennMmble W 3aMEHMMBIE aMHHOKHWCIOTBEL. AMWHOKHMCIIOTHBIN COCTaB.
YPOBHU CTPYKTYphI OEIKOBOW MOJIEKYINHI (IEpBUYHAS, BTOpUYHAS, TPETHUHAS U
YeTBepTUYHASL CTPYKTypa). XUMHUYECKHE CBOMCTBa OeikoB. buomornyeckue
GbyHKIIHN OEIKOB.

®epMeHThl — Ouonornueckue karanusatopbl. CTpoeHue (epmeHTa: aKTHBHBIN
eHTp, cyOcTtpatHas croenududHocTb. KodepmenTtsl. Burtamunbl. OTinuuus
(hepMEHTOB OT HEOPTAHNUECKUX KaTaJIN3aTOPOB

VYrieBoasl: MOHOCaxapuabl (II0K03a, pubo3a U Je30Kcupr0o03a), AUCaXapHIbl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmal, TIJIMKOTeH, IeJUII0JI03a).
buonornyeckne GyHKIUHU YIIE€BOIOB.

Jlununael:  TpUrAMLEpUAbl,  crepounsl,  Qochomunuasl. 'mapodunbHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkmmu JaunuaoB. CpaBHEHHE
YTJIE€BO/IOB, OETIKOB U JIMMIUOB KaK UICTOYHUKOB 3HEPTUU

Hyxneunnossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX
kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:
cTpoeHue u pyHKIIMU

3.5

Murtonorus — Hayka o kietke. Knerounast reopus. MeToapl H3y4eHHsI KIIETOK

3.6

Krnerka kak nenoctHas >xuBasi cucrema. OOmIMe NMpPU3HAKU KIIETOK: 3aMKHYTast
HapykHass mMemOpana, moJekyiasl JIHK kak remerwueckmii ammapar, cucrema
cUHTe3a Oenka

3.7

Tumnbl KJI€TOK: dyKapuoTHUecKas U mpokapuotndeckas. OCOOEHHOCTH CTPOEHUS




npokapuoTuueckoil  kierku. Kierounas crenka Oaktepuil. CTpoeHue
AYKApUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, dUBOTHOM M
rpUOHON KIIETKH

3.8

3.9

IloBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, IJIMKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpana, e€ coiicTBa U pynkuuu. L{utonnasma u eé
oprasonipl. OTHOMEMOpaHHbIE OPraHOWIbl KJIETKH: IHIOIUIA3MaTHUYECKasl CETh
(BIIC), ammapar [ombmxu, 1u3ocombl. [loyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJAPUH, IutacTuibl. [IponcxoxkiaeHrne MHUTOXOHIpUM W IutacTuid. Bumabl
wiactua. HememOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,
PECHUYKH, KTIyTUKU. DYHKIMHY OPraHOUI0OB KJIETKHU. BKiroueHus

Anpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: sifepHas 000JouKa,
KapuoILIa3Ma, XpPOMAaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEIECTB B KIIETKE

H(HSH@I[CHTCJ’IBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WM METAa0O0IM3M. ACCHMMIAIMS (IUTACTUYECKUH OOMEH)
JTUCCUMIJISALINS (PHEPTeTHUSCKU OOMEH) — JBE CTOPOHBI €IMHOIO Ipolecca
Metabonu3ma. Turbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHblii. Ponb
(bepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUU SHEPTUH B KIIETKE

4.2

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTE3a. Peakuuu GorocuHTe3a.
OddextuBHOCTH (PoTOCHMHTE3a. 3HAaYeHUE (POTOCUHTE3a IS KU3HU Ha 3emiie.
Brusaue ycimoBuit cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TIOBBIIICHHS €T0
MPOYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEMOCHHTE3HpYIoIIue OakTepuu. 3HAYeHHE XEMOCHHTe3a IS
KU3HU Ha 3emMJie

4.3

OHeprerudeckuii oOMeH B KkieTke. PacmienyieHue BeIIECTB, BBIJCJIECHHUE H
aKKyMYyJIHDOBAaHHME OJHEPrMM B KIETKE. OTambl HHEPreTH4eckoro oOMeHa.
I'mukomu3. bpoxeHue u ero Bujbl. KHCIOpPOAHOE OKHCIEHUE, WU KJIETOYHOE
apIxaHue. DPPEeKTUBHOCTh YHEPTeTUUECKOI0 OOMEHa

4.4

Peakiiun matpuunoro cunTesa. ['enernueckast uadopmarnus u JJHK. Peanuzammst
reHeTuyeckol umHpopmanuu B kieTke. ['eHeTHyeckuit KOA W €ro CBOMCTBA.
Tpanckpunuus — matpuunslii cuHte3 PHK. Tpancnsuus — 6uocunTe3 Oenka.
KoaupoBanue amunokuciot. Pons pubocom B OuocuHTese Oenka

4.5

Hexnerounsle ¢opmbl ku3Hu — BHUpYchl. Mcropusi otkpeitus BupycoB ([I.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS U JKU3HENEATEIbHOCTH BHPYCOB.
bakrepnodarn. bonesHm pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBHI3BIBAEMBIC
Bupycamu. Bupyc ummynonedunura yenosexka (BMY) — Bo3dyaurens CIIM/la.
[TpodunakTrka pactipocTpaHeHHs] BUPYCHBIX 3a00J€BaHUMA

Pa3mHOXeHMe U HHANBUAYAIbHOE PAa3BUTHE OPraHU3MOB

5.1

Knerounsrnii 1uKkn, WiIM KU3HEHHBIM IMKIT KIeTKd. MHTepdaza u MUTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Permkanus — peakius MaTpUYIHOTO
cuareza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBI HabOp — KapHOTHIL.
JIMTUIONAHBIE W TalJIOMJHBIA ~ XPOMOCOMHBIE  HAOOpBIL.  XpOMaTHJIBL.




]_II/ITOHOFI/I‘-IGCKI/IG OCHOBBI PpPAa3MHOKCHHUA W HWHAWBUAYAJIBHOTO Pa3BUTUIA
OpraHu3MoOB.

HCJ'IGHI/IC KJICTKH — MMHTOS3. CTa,I[I/II/I MHUTO3A. Hpoueccm, IMPOUCXOJAIINE Ha
Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

5.2

@opMbI pa3MHOKEHMsSI OpPraHu3MOB: Oecronoe U mojaoBoe. Buiel OGecmonoro
pPa3MHOXXEHHUA: JI€JICHUE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXEHUE. HckyccTBeHHOE
KJIOHHPOBaHHE OPraHNU3MOB, €r0 3HAUEHUE IS CEJIEKLIUU

5.3

[TosioBOE pa3MHOXKEHNUE, €70 OTIIMYMSA OT OECIOIOTO.

Meiio3. Craguu wmeiio3za. Ilpouecchl, mpoucxopasiiue Ha CTaausx Menosa.
[ToBenenue xpomocom B Mmeno3e. KpoccuHrosep. buonornueckuid CmbICI MU
3Ha4YeHue Meno3a

5.4

I'amerorenes — mporecc 0Opa3oBaHUS TOJOBBIX KJIETOK Y KUBOTHBIX. [lo0BBIE
JKEJIE3bl: CCMCHHUKU U ANYHHUKU. O6pa30BaHI/IC " Pa3BUTHC IMOJIOBBIX KJICTOK —
rameT (CriepMaro3oui, SUIEKIeTKa) — cnepmaTorene3 u ooreHes. OcoOEHHOCTH
CTPOCHUS SIMIEKIIETOK U criepMaTo3onaoB. OmnogorBopenue. [laprenorenes

5.5

WnpuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drarbl SMOPHOHATBHOTO PA3BUTHUSL Y TTO3BOHOYHBIX KUBOTHBIX:
npobsieHue, racTpyianus, opraHorenes. [loctamOpuonansHoe pa3Butue. Turbl
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HENpsiMoe (JIMYMHOYHOE). BnusiHue
Cpeapl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pa3zeButue pactenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHU,
CTaJ1H Pa3BUTHS

6.1

HaCJ'IC)ICTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

[Ipeamer u 3agauu reHeTuku. Vicropus pa3BuTusi TeHeTHKU. Bkian poccuiickux
U 3apyOexHBIX Y4YEHBIX B pa3BUTUE TEHETUKH. METoIbl TeHETUKU
(TuOpUAOTOTUUECKHH, UTOT€HETUYECKU, MOJICKYJISIPHO-T€HETHIECKHUT ).
OcHoBHbIE TeHEeTHYeCcKue MOHATUS. ['eHeTnueckas CUMBOJIMKA, UCTOJIb3yeMasl B
cXemax CKpelNBaHUI

6.2

3aKOHOMEPHOCTH HACJEIOBaHMs TPU3HAKOB, yCTaHOBIeHHble [. MeHnenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH €IMHO00pa3us THOPHUIOB TIEPBOTO
nokoyieHus. [IpaBWiio JOMUHUPOBaHMS. 3aKOH PpACIICIUICHUS MPU3HAKOB.
I'unoresa unctorsl ramer. [losIHOE U HEMOJIHOE TOMUHHPOBAHUE.

JurunOpuaHoe CKpenMBaHue. 3aKOH HE3aBHCHMOTO HACJIeIOBAHUS IPU3HAKOB.
[{uToreHeTHYEeCKHEe OCHOBBI JAUTHOPUIHOTO CKpEHIMBAHHS. AHAIU3UPYIOIIEe
ckpewmBanue.  Mcrnonp30BaHME — AHAIU3UPYIOLIETO  CKPEIIMBAHMUS A
OIpeJIeJIeHUs] TEHOTHUIa 0cooU

6.3

CueruieHHOe HacienoBaHue npusHakoB. Pabota T. Moprana mo crenjieHHOMY
HacjaeOBaHWIO TeHOB. HapymieHwe cremieHuss TEeHOB B Pe3ysbTare
KPOCCHUHIOBEpAa. XPOMOCOMHAasi TEOpUsl HACIEACTBEHHOCTH. |'eHeTHueckue
KapThl.

I'enetnka nona. XpoMOCOMHOE OIpeAeNieHHE IMoJjia. AYTOCOMBI U TIOJIOBBIE




XPOMOCOMBI. I'omorameTHbIC U reTeporaMCcTHbBIC OpPraHu3MBbI. HaCJICI[OBaHI/IC
IIPHU3HAKOB, CHCIICHHBIX C ITOJIOM

6.4

HM3menunBoCcTh. BuABI M3MEHUMBOCTH: HEHACJICACTBECHHAs M HacJeICTBCHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(DHUKAIIMOHHON W3MEHYMBOCTH. BapuanuoHHBIH psjg W BapHallMOHHAS
kpuBag. Hopma peakunu mnpusHaka. KoiiMuecTBEHHbIE W Ka4ECTBEHHBIE
MPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTh. KomOuWHaTHBHAs
W3MEHUYMBOCTb. Melio3 U IMO0JIOBOM Mpolecc — OCHOBa KOMOMHATHBHOM
W3MECHUYUBOCTH. MyTalMOHHAsT W3MEHYMBOCTh. Kitlaccupukamuss MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTanuil. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PAZIOB B HacjaeACTBeHHON n3meHunBocty H.1.
Basuiiosa

6.6

I'enetnka wuyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOIbI TE€HETUKH
4eJ0BeKa: TCHEaIOTUYCCKHI, OJIM3HEIOBBIH, IIUTOrCHETHYCCKHI,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTHYecKuid. COBpeMEHHOE OmpeaeeHHue
IeHOTHIIA: TIOJJTHOT€HOMHOE CEKBEHUPOBaHHE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C
nomotueto IIIP-ananu3a. HacnencTBeHHble 3a00jeBaHUs YEJIOBEKAa: I'€HHBIE
Oosie3HH, OOJIE3HU C HACIEICTBEHHOHM MpPEnpacioioKEHHOCTbIO, XPOMOCOMHbBIE
6one3nu. ComaTuyeckue W TeHEpaTUBHbIE MyTanuu. [IpUHIUIBI 3710pPOBOTO
oOpa3a »U3HH, JUArHOCTHKH, NPOMUIAKTUKA U JIEYEHHUS] TEeHETHYECKUX
6ose3Hell. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAUEHUE METUIIUHCKOMN
TEHETHUKH B NPEJOTBPAILEHUH U JICYEHUH F€HETUYECKUX 3a00JIeBaHU YelloBeKa

CGJ'IGKI_[I/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka M Mpolecc. 3apOKICHHE CEJIeKUIUU M JIOMECTHKaIUS.
VYuenue H.M. BaBuioBa o0 1eHTpax NPOUCXOXKICHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT,
1opoja, WramMmm

7.2

7.3

CoBpeMeHHbIE METObl CeNeKIUH. MaccoBbli W WHIAMUBUAYAIbHBIH OTOOpHI B
CEJIEKIINA PACTEeHUM M KUBOTHBIX. OlEeHKa 3KcTepbepa. BIM3kopoacTBEHHOE
CKpeuBaHue — HMHOpuAMHTr. Yuctasg nuHus. CKpelMBaHUE YHCTHIX JIMHUU.
I'etepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUIMHT.
Otnanénnas rubpuamszanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHed U
[IOJIy4YEHUE TOJIUILIONAOB. JIOCTHIKEHMS CEIIEKIUU pPACTEHWM, >KUBOTHBIX H
MHUKPOOPTraHU3MOB

buorexHomorust kak oTpaciab IPOU3BOJACTBA. ['€HHas WHXKEHepusa. OTarbl
coznanust pekomOuHanTHoM JIHK wu TpaHcrenHbix opranu3moB. Kiertounas
nHxeHepus.  Kinerounele  KyJabTypbl. MUKpPOKJIOHAJIbHOE  Pa3sMHOKEHUE
pacrenuil. KiioHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO03HCTBEHHBIX
OpPraHu3MOB. DKOJIOTHUECKHE M 3THdeckue mpodimembl. MO — renermuecku
MOJUGUIMPOBAHHBIE OPTaHU3MBI
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HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

DBOIIIOIMOHHAST OMOIOTHS

11

1.2

13

DBOJIIOIIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3BostonuH.  IlajmeoHToNmOrHMueckue:  IMOCIEI0BATEIBHOCTD
II04ABJICHUA BHUJOB B MMaJCOHTOJIOTHICCKOM JICTOIMHUCH, TICPECXOAHBIC (I)OprI.
buoreorpaduyeckue: cxoactBo u paznuune ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U Pa3Inuusi SMOPUOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTWYHEIE,
PYAMMEHTapHBIE OpraHbl, aTaBU3MBL. MOJEKYISIPHO-OMOXMMHUYECKUE: CXOACTBO
MEXaHHM3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METaOOJNMYECKHX ITyTE€H y Bcex
OpraHu3MOB

OpomtormonHass  Teopuss Y. Jlapeuna. IlpeanocbulkM  BO3HMKHOBEHHS
napBuHU3MaA. JIBHXKYIIME CHJIBI SBOJIONUU BUIOB 10 JlapBuHy (M30BITOYHOE
pa3sMHOXCHHE TIPU OTPAHUYCHHOCTH PECYPCOB, HEOIPEneIEHHAsT H3MEHYHBOCTD,
60pn0a 3a cyliecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

Cunrernueckass teopus HBomonud  (CTD) u  ocHOBHBIE €€ TMOJOXKEHUS.
Muxkpososmrorus. [lomynsanus Kak eIMHUIA BUAA U IBOIIOLUN

1.4

1.5

JBuwxymue cuibl ((GakTopbl) HSBOJIIOLIMM BUIOB B INpupoje. MyTanuoHHbIN
mpouecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynsiuoHHBIE BOJHBI U Jpeid
reHoB. M3onsamus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasisitonuili gpaktop
3BOJIIOLUHU. POPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yinbTaT d3Bomonuu. Ilpumepsl
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAIANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUI000pa30BAHUS:
reorpaguueckoe, 3K0JI0rHueCcKoe

MaKpOBBOHIOI_II/ISI. cDO]I)M]':»I OBOJOIHNHN: q)HJ'IeTH‘IeCKaH, JAUBCPICHTHAA,
KOHBCPIreHTHAsA, MapajiciibHasd. H606paTI/IMOCTB OBOJJIIOIIMH

2.1

2.2

Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 3eMIIE

JloHayuHble TMpENCTABIEHUS O 3apOXKIACHUM KU3HU. HaydyHbple ruUmnoresbl
BO3HUKHOBEHHUS >KHM3HU Ha 3emye: a0uoreHe3 W MaHCIepMus. XUMUYECKas
SBONIOLHUSA. ODKCIEPUMEHTAIbHOE TMOATBEPKICHUE XUMHUYECKOW HBOJIIOIUU.
Hauanpabie sTaner Omosnorumdeckoit spomtonuu. ['mmnoresa PHK-mupa. IlepBbie
KJIETKH U MX 3BOJIIOIUA. DOPMUPOBAHUE OCHOBHBIX TPYIIT AKUBBIX OPTAaHU3MOB

PazButue xu3znu Ha 3emsie mo spam u nepuojaM. Karapxeil. Apxelickas u
npoTtepo3oiickass dpbl. [laneo3oiickas spa u e€ mnepHoAbl: KEeMOPHUICKHIA,
OPIOBUKCKHW, CUJIYPUUCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaliHozoiickass »92pa u e€ mepuojabl:  MaJeOreHOBBIA,  HEOTCHOBBI,
AHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIUMaTa W TE€OJOTMYECKHX IPOLIECCOB.
OcHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHUid u KUBOTHBIX. [losiBIEeHWe, paciBeT M BBIMHUPAHHE TPYII KUBBIX




OpraHu3MoOB

2.3

2.4

2.5

2.6

Cucrema OpraHm4eckoro Mupa Kak OTpaXeHHe HBOMOLMHA. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

DOBOJIIOLIMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTHEe TpeicTaBlICeHHH O
MPOMCXOXKJACHUM dYelloBeKa. MeToapl M3ydeHus aHTpororeHesa. CXoiCTBa H
pasnuuus 4eJIoBeKa M )KMBOTHBIX. CHCTEMAaTHYECKOE TIOJIOKEHUE YeTIOBEKA.
JIBroxymue cuiibl (hakTopsl) aHTpornoreHeza. HacnencTBeHHas N3MEHUYUBOCTD M
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBI 00pa3 XU3HH, H3TOTOBIICHHE OpPYIUi
Tpy/la, MBIILJICHUE, PEUb

OcHOBHbBIE CTaAMM ¥ BETBHU JBOJIOLMU YEJIOBEKA: aBCTPAJONMUTEKH, YelnoBek
ymenslif, YenoBek mnpsmoxonsauuii, YermoBek HeaHAepTalibckuii, YermoBek
pazymHblid. Haxonku MCKOmaeMmbIX OCTaHKOB, BPEMs CYIIECTBOBAHUS, 00JIaCTh
pacmipocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHS
UYenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: eBpOINeoUIHAs (€Bpa3zuiickasi),
HErpo-aBCTPaIONIHAS (9xBaTOpHANIbHASA), MOHTOJIOM/IHAS (a3marcko-
amepukanckas). UepTsl mprcnocoOIeHHOCTH MPEICTaBUTENEH YETOBEUECKUX pac
K YCIIOBUSIM cylecTBoBaHus. EquHCcTBO yenoBedeckux pac. Kputuka pacuzma

OpranusMsbl 1 OKpyXKaromias cpeaa

3.1

3.2

3.3

DKoJorusl Kak Hayka. 3aJaud U pasfenbl dKOJOTUU. MeTonbl 3KOJIOTHYECKUX
uccleoBaHui. DKoylornyeckoe MUpoBo33peHue. Cpeapl 00UTaHUs OpraHU3MOB:
BOJIHAsI, HA3€MHO-BO3/AYIIIHAsI, IOYBEHHAs, BHYTPUOpPTraHU3MEHHAas

Okonorudeckne  (aktopel. Krnaccudukamuss  sxomormyeckux — (hakTopos:
abuoTuveckre, OMOTHYECKHME M aHTpOmoreHHble. JlelicTBUE HKOIOTHMUYECKUX
(hakTOpPOB HA OPTaHU3MBI

AOnoTHYECKHE (I)aKTOpBII CBCT, TCMIICpATypa, BJIAXKHOCTD. (DOTOHepI/IO,I[I/I?»M.
HpI/ICHOCO6J'IeHI/I$I OpTraHnu3MOB K JCHCTBHUIO a0MOTUYECKUX (baKTOpOB.
buonorunueckue PUTMBI

3.4

buotnueckue daxTopbl. Bumbl OMOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XUIIHAYECTBO, TApa3suTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIU3M, HEUTpanu3M. 3HaueHHe  OUOTHUECKUX
B3aMMOJICHCTBUI JIJIs1 CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHUCCKHE XapaKTEPHUCTHUKU MOMyJIAHUH. OCHOBHBIE IIOKa3aTeciin
NomyJjiauuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPUPOCT,
MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOIMYJIAIUNA U et peryisaausa

4.1

COO6III€CTB3 1 3KOJIOTUYECKUEC CUCTEMBI

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunpbl-momuHanTel. CBS3U B
OuoreHos3e

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [lonarme 00 dKkocucreMe W
ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IMPOJYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BemecTB U NOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (nuIeBble) YpPOBHH 53KOCHUCTeMBI. I[lumieBble Iemu U CeTH.




OcCHOBHBIE TIOKa3aTeNIH HKOCHUCTEMBI: Omomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIbL: TPOAYKIUH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIsIIUs, pa3Butue. CyKkieccus

4.3

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPONIOT€HHbIE DKOCHCTEMBI. ATPOIKOCHCTEMBL. YpO0o3KOCUCTEMEL.
bronorunyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢aktop ycroWuuBocTH sKocucteM. CoxpaHeHHe
OM0JIOrNYecKoro pazHooOpas3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuipl, coctaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero pynaknun. OcobeHHOCTH OMOChEpPH Kak
ri100abHOM JKOCUCTEMBI. J[MHaAMHUYecKoe paBHOBECHE W OOpaTHas CBS3b B
ouocdepe. KpyroBopoTel BemiecTB M OHOTCOXMMHUYECKHE LUKIIBI AJIEMEHTOB
(yrnepona, azora). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBedecTBo B Omocdepe 3emim. AHTPOINOTEHHBIE M3MEHECHHsI B Omocdepe.
['moGanbHBIE YKOJTOTHYECKUE TTPOOIIEMBI.

OcHOBa palMOHATBHOTO  YIpPABIEHHUS MPHUPOJAHBIMH pecypcaMu U UX
ucroib3oBanue. JlocTkeHus: OMOJIOTHH U OXpaHa MIPUPO/IbI
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