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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTHMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoaxoJ0B K (OPMHUPOBAHUIO COAEpP>KaHUS Y4eOHOro NpeaMera
«buosorusi»  coctaBwiM: KoHUentyaiabHele mnojnoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOy4YyeHus u
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENsIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHErO
obmiero oOpazoBanusi B Poccuiickoit ®Denepaindu, a TakKe TOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU >KUBOU MPUPOIBI U 00ecriedeHNN
CYIIIECTBOBAHMsI YeJIOBeUeCKOro oodiectBa. COraacHO Ha3BaHHBIM MOJIOKEHUSM,
ornpe/eaeHbl OCHOBHBIE (DYHKIIMU MPOrpaMMBbl IO OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouosjoruu Ja€T NpeACTaBlICeHHE O UesIX, 00 oOuei
cTpateruu OOy4YeHHUs, BOCHUTAHMS M PAa3BUTUS OOYyYarOIIMXCS CpPEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sA3aTeIbHOE MPEIMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeneieHue TOo pasfenaM M TEeMaMm,
PEKOMEHIyeMYIO TOCJeI0BaTeIbHOCTh U3yUeHUs y4eOHOTO Marepuaja ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEILHOTO
mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEH 00YyJarOIITIXCS.

B mporpamme mno Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUEOHBIX JEeUCTBUI OOy4YaroMIMXCS MO OCBOCHMIO COAEpKaHUA
OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosioruu (10—11 kmaccel, 6a30BbI ypOBEHB) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMM OMOJIOTMM, OJjlaroiapsi 4yeMmy B HeW
IPOCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  ILEHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, IPEACTABICHUN O 370POBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIoIIeld MPUPOTHON Cpere.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEJIeHO BHUMaHHE HCIOJIb30BaHUIO
MOJTyYE€HHBIX 3HAHUM B MOBCEIHEBHOW JKM3HM I PEUICHUS MPUKIAIHBIX 33/a4, B
TOM 4YHCle: NpOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHMI 4Yel0OBEeKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKU
1[EJIeCO00pa3HOr0 TMOBEACHHUS B OKpYXKalollled NpUPOAHOW cCpeiae, aHalu3a
BIIMSIHUSL XO3SHCTBEHHOW JAESTENbHOCTH 4YENIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIAAHON HAPaBIEHHOCTH
yuyeOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCThIO oOecreueHus



YCIOBUH JJIsl pEIICHUs] OJTHOM M3 aKTyaJIbHBIX 3aJ]]a4 IIKOJILHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (OpMHUPOBaHHE y  OOyYaromMXcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHHE y OOYYAIOUIMXCS TMPEACTABICHUIN O
HAyYHOM KapTHUHE MHUpa, pacIIupsieT U 00O0OIIaeT 3HAaHUS O KHBOW Hpupoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMUd W SBOJIOLUH, CO3MAET
yCIOBHA  JJIS:  TO3HAHUS  3aKOHOB  JKMBOW  TIpUpOAbI,  (HOpMUPOBaHUS
(YHKIMOHANBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOILIEHUS K KUBOU MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe IS PEIIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CpeaHero  oOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonoruu odecrneynBaeT yCaoBHs A (OPMUPOBAHUS
VUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpBl, CIIOCOOCTBYET HMHTErpallid OMOJOTHMYECKUX 3HAHHUH C
NPEACTaBICHUAMU U3 IPYTUX YU4EeOHBIX NPEAMETOB, B YACTHOCTH, (U3NKU, XUMHU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYECHHHM y4eOHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY Ui ONPENEICHHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJACpKaHUs, MPEACTABIEHHOTO B MporpamMme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buomorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalolUecs: MOJKHbI OCBOMTH 3HAHMSI W YMEHUS, 3HAUUMBbIE MJif
dbopmupoBanus 0OOIIEH KyJIbTypbhl, ONPENCISIONNE aJCKBATHOE IIOBEJCHUE
4eJIOBeKa B OKpY’KaIolIeW NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKOW nestenbHocTH. Ocoboe MecTo B STOW CHUCTeMEe 3HaHUii
3aHUMAIOT 3JIEMEHTHI COACPKAHMS, KOTOPbIE CIYX,aT OCHOBOM 111 (pOPMUPOBAHUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYy4YHOM KapTUHE MuUpa U
[HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3allUu
OMOJOTNYECKOro 00pa3oBaHMUsl.

CTpyKTypHpOBaHHE COAEpXKaHHUS Y4eOHOro MaTepuana B IPOrpamMMme II0
OMOJIOTHH OCYIIECTBICHO C YYETOM NPHUOPUTETHOTO 3HAYEHHS 3HAHUM 00
OTIIUYUTETHHBIX OCOOEHHOCTAX KUBOHM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CIEYIOUINE coaepKaTeabHble TuHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHusA», «KneTka kak Ouonoruyeckas cucreMan, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOT0OOpas3ne OpPraHuYecKOro MHUpay,
«IBOJIOLIUSA KUBOU MPUPOABIY, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

[lenp u3yuenusi yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOy4yaloIUMUCSH 3HAHUAMH O  CTPYKTYPHO-(YHKIMOHAJIbHOU
OpraHM3alMM >KMBBIX CHCTEM pa3HOIO paHra U MNpUOOpEeTeHHuEe yMEHUH
UCIIONIb30BaTh ATH 3HAHUS AJII TPAMOTHBIX JEUCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] Pa3IUYHbIX KU3HEHHBIX MPOOIEM.

Joctrmxenue 1enu u3ydeHus: yuyeOHoro npeamera «buosiorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOIINX 3a4au:

OCBOEHHE OOYyYarOIUMHUCS CUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPUsX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MPaBUiIaX, CIyXKallluX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAy4YHON KapTUHE MHUPA, O
METOJaX HAay4YHOI'O MO3HAHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3al1H, BBIAAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIIEIOBAHUSX B OMOJIOTHH;

dopMupoBaHue y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B MpoOLIeCCE€ aHalIW3a JAHHBIX O MYyTSIX Pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISA0B, UAEH U MOAXOJOB K M3YUYEHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHsI OpraHU3aluy;

CTaHOBJIEHHE Yy oOyvarommxcs oOmeld KyiabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MUpa KUBOM MpPHUPOAbI HAa OCHOBAHWMM 3HAHUI M OMNbITA, IOJYYEHHBIX IpHU
U3y4E€HUU OMOJIOTHH;

(¢opMupoBaHHEe Yy OOYYAIOIIMXCS YMEHMH WIUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTHMUECKUX 3HAHUM B MPAKTHUYECKON NEATEIHbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEJAULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM YKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOILIEHUS K HEH, COOIIOIEHNS STUYECKUX
HOPM IpU MPOBEICHUHN OMOJIOTMYECKUX HCCIEA0BaHUN;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW Jis TOBBIIICHHUS YPOBHS
9KOJIOTUYECKOM KYIbTYPHI, 4151 (GOPMUPOBAHMS HAYYHOTO MHUPOBO33PEHHUS;

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCETHEBHOM KU3HU IS
OLIEHKH TOCJIEICTBUN CBOEH AESTEILHOCTH 10 OTHOLICHUIO K OKpYKarollIen cpeae,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MNPO(QUIAKTUKU
3a00JIeBaHUH.

BocnuTaTtenpHplii OTEHIMAN NpeaMeTa peai3yeTcsl 4epe3 colepiKaHue
TeM, (OpMBI OpraHU3alUMU JCATEIBHOCTH M CUCTeMy oueHuBaHus. Llemp —
dbopMupoBaHre y 0OyYaromMXCs JUYHOCTHBIX PE3yJbTAaTOB, COOTBETCTBYIOIIMX
HaIlpaBJI€HUsIM  BocnuTaTenbHOW  pabotel 1o PI'OC: marpuoTHyeckoe,



IPAXKJAHCKOE, JTyXOBHO-HPABCTBEHHOE, SKOJOTMYECKOE BOCIHUTAHHE, LIEHHOCTU
HAy4HOI'O [TIO3HAHMUSI, KYJIbTypa 310POBbS, TPYAOBOE BOCIIUTAHHUE.

1. Ilarpumormueckoe BocnuTaHue. Ha ypokax akueHTHpyeTcs BKJaj
poccuiickux u coBerckux yuéHweix (M. M. CeuenoB, M. . Meunukos, H. .
BaBuiioB u ap.) B pa3BuTHE MUPOBOM Ononoruyeckoil Hayku. [Ipu nzydenun tem,
CBSI3aHHBIX C MpupoAoi Poccuu, 06cyknaioTcs YHUKAIbHBIE SKOCUCTEMBI, PEIKHE
Y HCYE3AIOIINE BUJIbI, YTO BOCIUTHIBAET LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY
HACJIEIUIO CTPaHBI.

2. I'paxxnaHckoe BoclUTaHue. ['pynmnoBble U NMPOEKTHbIE (POPMBI padOTHI
(Hampumep, MCCIEIOBAaHUE JIOKAJbHOW HKOCHCTEMBI, pa3paboTKa MpOEKTa II0
CHIDKEGHHMIO  JKOJIOTMYECKOro  cieAa  IWIKOJAbl)  (OPMUPYIOT  HAaBBIKU
KOHCTPYKTUBHOTO  B3aMMOJICMCTBHSI, YMEHUE YUYUTBHIBATh pa3Hble MHEHUS,
paGotath B komaHae. OOCyXHalOTCS TEeMbl TPaKIAHCKOW OTBETCTBEHHOCTH:
ydyacTHE B TPHUPOJOOXPAHHBIX aKIHAX, COOJIIOJIGHHE 3aKOHOB 00 OXpaHe
YKUBOTHOT'O MUpA.

3. JlyXOBHO-HPaBCTBEHHO€ BocHuTaHue. Uepe3 aHaiu3 OMOITUYECKUX
awieMM  (HampuMep, — BONPOCHI  KJIOHUPOBAaHMSA, T'€HHOM  WH)KEHEpUH,
UCIIOJIb30BAaHUsl KUBOTHBIX B OJKCIEPUMEHTAX) Yy4alllMecsi Y4yaTcsi OLICHMBATh
CUTyallUM C TOYKH 3pPEHUs HPABCTBEHHBIX HOPM, AapryMEHTHPOBATH CBOO
NO3ULMIO, YBAYKaTh UHBIE TOYKU 3PEHUS.

4. DKOJIOrMYECKOe BOCIIUTAHUE. DTO OJHO M3 MPUOPUTETHBIX HAIPaBICHUIA.
B kxypc BkimouaroTces 3aaauu, TpeOyromre OEHKA aHTPOMOT€HHOTO0 BO3ACHCTBUSA
Ha MpUPOAY, NOMCKA IMyTEH peleHusl dKoJorudeckux mnpoodnem. IIpakTuueckue
Jiea: MOHUTOPUHI COCTOSIHUSI LIKOJIBHOTO JBOpa, Yy4yacTHEe B CyOOOTHHUKax,
CO3JJaHUE MUHHU-DKOCUCTEM. DPOpPMHUPYETCsSI KOJIOTMUECKOE MBIIUICHHE: YMEHHUE
BUJICTh B3aUMOCBSI3U B IIPUPOJIE U OCO3HABATH IIOCJIECICTBHS CBOMX ACUCTBUU MJIA
OKPYXaroUEnl Cpeapl.

5.  @opmupoBaHHME LEHHOCTEM HaydyHOro nmnosHaHusd. Ha  ypokax
KyJIbTUBUPYETCS YCTAHOBKA HA JJOKA3aTEIbHOCTh: MPHU M3YyUYEHUU OMOJOTHUYECKUX
IIPOLIECCOB YYaIUECS Y4aTCs BBIIBUIATh TMIIOTE3bl, INIAHUPOBATH SKCIIEPUMEHTHI,
aHAJIM3UPOBATh JIaHHbBIE, JEJIaTh OOOCHOBaHHBIE BbIBOABI. OOCYKIAI0TCA UCTOPUS
HAy4YHBIX OTKPBITHH, NPOTUBOPEUYUS B TEOPUSIX — OTO Pa3BUBACT KPUTHUYECKOE
MBIIIJICHUE U YBa)KCHUE K HAYYHOMY METO.Y.

6. ®opmMupoBaHHUE KyJIbTYphl 310pOBbs. B TeMax, CBSI3aHHBIX C OPraHU3MOM
YeJI0BeKa, AaKLEHT JENaeTcsi Ha OCO3HAHHOM OTHOIIEHHH K COOCTBEHHOMY
3JI0POBbIO: M3YYEHUE MPHUHIMIIOB 3J0POBOIO IMUTAHUSA, PEXHMa JHS, TMTHUEHBI,
(akTopoB, BIMSIOIIMX Ha 3740poBbe. DOpMUpPYETCS HENPUATUE BPEIHBIX



IpUBBIYEK (KypeHHE, aJIKOTOJIb), TIOHUMaHUE UX MOCIEACTBUN s (PU3HUUECKOTO U
MICUXUYECKOTO 37]0POBBA.

7. TpynoBoe  Bocnutanue. [IpakTUKO-OpUEHTUPOBAHHBIE  3aJaHUS
(ytabopaTopHble pabOThI, YXOJA 3a >KMBBIMH OO0OBEKTaMHW B KaOWHETE OHOJIOTHH,
MUHHU-UCCIIEOBAHUS)  BOCHUTHIBAIOT  YBaXEHHE K  TPYydy, pa3BUBAIOT
OTBETCTBEHHOCTh M aKKypaTHOCTb. OOCyxkaatoTcsi mpodeccuu B chepe Ononoruu
(9KOJIOT, BETEpUHAp, T€HETHK, arpOHOM), YTO TMOMOTaeT B MPOQPECCHOHATHLHOM
CaMOONPEIEICHUN.

8. @opMbl KOHTpOJIS, MOAJAEPNKHUBAIOIIME BOCIMUTATENbHbIE LEenu. B
KPUTEPUH OLICHUBAHUS BKJIIOYAIOTCSA HE TOJIBKO MPEJAMETHbIC 3HAHUS, HO U YMEHHUE
paboTaTh B KOMaHJie, KaYe€CTBO apryMEHTAIMH MPHU 3aIIUTE MPOEKTa, MPOSBICHHUE
MHUIMATUBBl B COLMAIBbHO 3HAYMMOM JAEATEIHHOCTH, CIIOCOOHOCTh K peduiekcuu
(aHanmu3 cOOCTBEHHBIX MOCTYNKOB C TOUKH 3pEHHUs C(HOPMUPOBAHHBIX LIEHHOCTEN).

B cucreme cpennero obmiero oopazoBanusi yueOHbIN mpeamer «buonorusy,
U3y4aeMblii Ha 6a30BOM YpOBHE, SIBJISIETCS 00s13aTEIbHBIM Y4€OHBIM MPEAMETOM.

J{nst u3yueHust 6MoJIoruu Ha 0a30BOM YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
oTBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOUIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMH HayKaMu, (puiiocopuei, ITUKON, SCTETUKONW U TPABOM.
Ponb Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOM KAapTUHBI MUpA.
Cucrema OMONOTMYECKUX HAYK.

MeToabl MO3HAHUS KUBOW MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaacCUpUKalMs, MOJAEIMPOBaHUE, CTaTUCTHYeCcKas o0padoTka
JAHHBIX ).

JdemoHncTpauuu:

[Toptpersr: Y. apsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxembl: «MeTOIbI TO3HAHUS JKHBOU MPUPOIBI.

JlaGopaTopHble U MpakTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcrnosb30oBaHuE pa3inUYHBIX METOAOB IpHU
U3Yy4YE€HUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMA.

KuBbie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onojoruu. Otauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHUCTEM U MX pa3HOO0Opa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA), OMOC(EepHBI.

JdemoHcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE PU3HAKK KU3HWY», «YPOBHU OpPraHU3alUU
YKUBOW MPUPOABD).

Oo6opynoBanue: Mmojens MoJiekyisl JJHK.

Tema 3. XumMu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMHUYECKUN COCTaB KIETKH. XUMHUYECKHE DBIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BeElIeCTB B KieTke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHre OeIKOB. AMHUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMbIe U 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NepBUYHAs, BTOpUYHASA, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe CcBOHcTBa OenkoB. buonormueckue
byHKIIMN OETIKOB.



®epmentsl — Owuonormdyeckue Karanmusatopbl. CrtpoeHue QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpartHas crneuuduuHoctb. KodepmeHnTsl. BuTamuHsbl.
OTnuuust pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl  (caxaposa, JaKTO3a) W TMoJiMcaxapuibl (Kpaxmall, TJIUKOIeH,
HeJuT0103a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlununer:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUILHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yTJIE€BOOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

Hykneunossie xkucnotrsl: JHK u PHK. Hykneoruast — MOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkuun PHK.
Buast PHK. AT®: crpoenue u GhyHKIINN.

[{uronorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBHUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUEHUs KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmIMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyiasl JIHK kak renermueckuil ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUs TMpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJIHWYUS PACTUTEIBHOM, >KUBOTHOU H
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
dbyukiuu. [1nazmatuyeckas memOpana, e€ cBoiicTBa v ¢pyHkuu. [{uronnasma u eé
opranounbl. OnHoMmeMOpaHHble opraHouabl kieTku: JIIIC, anmapar I'onbmxu,
au30coMbl.  [oyaBTOHOMHBIE OpPraHOWIBl KIETKHM: MHUTOXOHIPHUH, ILTACTHJIBI.
[Tpoucxoxnenne MHUTOXOHApUM M miactua. Buasl mmactun. HememOpaHHbIE
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKU. QYyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynaTopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXHBOM
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuoguveckas TabiauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennosoie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKW», «CTpoeHue KUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKUY,
«CTpoeHue saqpa KIeTKu», « Y rIeBOAb, «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE Ui MPOBEACHHUS
HAOJNIOICHUH, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUM,
JKUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OTIMCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BemiecTB, WK MeTab0au3M. AccuMUIALUS (TIAaCTUYECKU OOMEH) U
JTUCCUMUJISIIIUS  (SHEPTeTHUECKHiT OOMEH) — JBE CTOPOHBI €IMHOTO TIpoliecca
MeTabomm3ma. Pojib 3aKOHOB COXpaHEHHUS BEIIECTB W DHEPTUM B IMOHUMAHUU
MeTabonu3ma.

Tumnbel oOMeHa BemecTB: aBTOTPO(dHBIN U rerepoTpodHbIii. Poibs dhepMeHTOB
B 0OMEHe BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemMHOBass (a3pl (orocunreza. Peakuun
doTtocunTe3a. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TS )KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTe3. XEMOCUHTE3UPYIoNIe OaKkTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PaciienyieHue BellecTB, BbIJEICHUE U
aKKyMYJMpPOBaHHE DSHEPrud B KJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxkenne m ero Buabl. KucimopolHoe OKHUCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunrpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakiun marpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanusi renetndeckod wHbOpManMu B KieTKe. ['€HETHYECKUM KOJ W €ro
cBoiictBa. Tpanckpunius — matpuusblii cunte3 PHK. Tpancnsauus — 6uocunTes
Oenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKHCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpychl. Mctopus oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOCHHOCTHM CTPOCHHMS M KU3HEHHOTO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacteHuid, >XKUBOTHBIX M YEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpaTHast ~ TpaHCKpWILHMSA, peBepraza M  uHTerpasa. llpodunaktuka
pacmnpoCcTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIl.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, . Y. MBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel nutaHusy, «Meraboauzmy, «MUTOXOHAPUS,
«JHepreTuueckuil oOMen», «Xnoportact», «Porocunresy, «Ctpoenune JJHK»,
«CtpoeHre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Koy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1uki Bupyca CIIM/]a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u tpanckpunuusy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOoeib cTpykTyphl JTHK.

Tema 5. PasmHoOKeHHe M1 HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KietouHblii UK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekawomue B uUHTepdaze. Permkanus — peakuys MaTpUYHOTO
cunte3a JIHK. Crpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumiouaHeIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphI.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOKEHUS W  HWHJIWBUIYAJbHOTO  pPa3BUTHUSA
OpraHu3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpoueccel, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUIA CMBICT MUTO34.

[Iporpammupyemasi rTuGesb KJIETKA — arlonTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl 6ecrnosoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3zoBaHue, BEreTaTUBHOE pa3MHOkeHue. McKyccTBeHHOE KJIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE IS CEJIEKLUU.

[TosioBOE pa3MHOKEHHE, €ETO OTIIMYHS OT OECHOIIOrO.

Meiio3. Cragum meio3za. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenune xpomocoM B MeHo3e. KpoccuHrosep. BHOJIOTMYECKHMHA CMBICT H
3Ha4YEHUE Meno3a.

['amerorenes — mporecc OOpa3OBaHUS TMOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHUKH W SUYHUKA. OOpa3oBaHME W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOEHHOCTH CTPOEHMS SMIIEKIETOK U crnepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBbHOE PAa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOienue, racTpyisiius, opraHorese3. [loctamOpuonanbHOEe pasButhe. TuIbI
NOCTAIMOPHOHANIBHOTO Pa3BUTHS: TMpsMoe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YpPOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJIUM Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOZJOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererartnBHoe pa3MHOKEHHE
pacteHuit», «Jlenenue xkneTku Oaktepuiy, «CTpOeHHE TOJOBBIX KIETOK»,
«Ctpoenune xpoMocoMbl», «Knertounsiii mukn», «Pemmukamus JTHK», «Mutosy,
«Meiiosy, «lIpsamoe n Henpsmoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIUTAIOIMINX 1
4yesnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

ObopynoBanue: MUKPOCKOII, MUKpOIpenaparsl «CrniepMaTo30m/1bl
MJIEKOIIUTAIOLIErO», «SIHIEeKIeTKa MIIEKONUTAIero», «Kapunokunes B KieTkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIIMKanus «JleneHne KIEeTKW», MOJEIb
JHK, monens metada3Hoit XpOMOCOMBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MmTO3a B KIIETKaX KOHYHMKA
KOPEIIKa JIyKa Ha FOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHass pabora Ne 4. «M3ydyeHue CTpPOEHHUS NOJOBBIX KIETOK Ha
TFOTOBBIX MUKpPOIIpEnapaTax.

Tema 6. HacjieicTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipeamet u 3aaun reHeTUku. Victopus pasBuTus reHeTUKU. Poiib nuronorun
¥ 5MOpHOJIOTMM B CTAHOBJIEHWH T'€HETUKU. BKilaJ poCCHHCKMX U 3apyOeKHBIX
yu4€HBIX B pa3BUTHE TE€HETUKU. MeToAbl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHM, MOJEKYJSIPHO-TeHEeTUUECKHil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTHYecKasi CHMBOJIMKA, HCIOJIb3yEMasl B CXEMax CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS NPU3HAKOB, YCTaHOBJICHHbIE I'. Mennenem.
MonoruOpuiHoe CKpellMBaHHE. 3aKOH €IMHOOOpa3ust THUOpHUIIOB NEPBOIO
nokosienus. IIpaBwio JOMHHMpPOBaHMs. 3aKOH pAaCUICIUIEHHS MPHU3HAKOB.
['unoresa yncroTel rameTt. [logHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpelMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHMS
npu3HakoB.  LluToreHeTueckue - OCHOBBI ~ AMTMOPUIHOIO  CKPEIMBAHUA.
AHam3upyolee cKkpeluBanye. Mcnonp30BaHne aHaIUM3UPYIOIIETO CKPEIMBAaHUS
JUTSI OTIPEICIICHHSI TEHOTHIA OCOOH.

CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJelI0BaHMIO TeHOB. HapyleHne cuemieHus reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. [ 'eHeTHYecKne KapThl.



['eHerrnka nmona. XpoOMOCOMHOE ONpeAETEHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYHMBOCTH.  XapaKTEPUCTUKA
MO (UKAIIMOHHOW U3MEHYUBOCTH. BapHallMoHHbIN psif ¥ BapHallMOHHAs KpUBasl.
Hopma peakuuu mpusHaka. KojiMueCTBEHHbIE M KAYECTBEHHBIC IMPU3HAKUA U UX
HOpMa peakiuu. CBoiicTBa MOAU(PUKALIMOHHON U3MEHYHUBOCTH.

HacneactBenHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalmoHHasi N3MeHYMBOCTh. Knaccudukanys MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluidi. MyTareHHbie (aKTOpHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HaciencTBeHHoM n3menunsoctu H. . BaBuiiosa.

BresnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKa: TCHEATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETHUCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIEHNE T€HOTHIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHbie 3a0ojieBaHUsS 4YeOBEKAa: TI'€HHBIE OOJIC3HH,
OO0JIE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUINBI
310pOBOro 00pa3a >KU3HM, AUATHOCTUKU, MPOPUIAKTUKHN U JICUEHUS] TeHETHUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHME. 3HAUYECHHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPALIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEJIOBEKa.

JdemouncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHHE UM €ro
[UTOIE€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHUS W €ro IHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CLHEIUIEHHOTO C mnonom», «Kapuotumbel 4enoBeKa U KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoauduKkanruoHHas W3MEHYHBOCTHY, «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoAeIU-aNIIUKAIMK «MOHOTHOPUHOE CKpELUBAHUE,
«HenonHoe noMuHHMpoBaHuEe», «JuruOpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON U MHKpompemnapatr «Jlpo3zoduna» (HOpma, MyTanuu
(dhOpMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCceBHO.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yueHne MoaupUKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢uibl Ha TOTOBBIX
MHUKpOIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOLECC. 3apOKICHUE CEJEKUUH W JTOMECTUKALMS.
Yuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS H MHOIroo0pasus
KyJIbTYPHBIX pacTeHUW. LIEHTpbl MPOUCXOXKACHHUS JOMAIIHHUX >KUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbIi M MHAUBUIYaJbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M KUBOTHBIX. OIlleHKa 3KcTepbepa. biIM3KOpoACTBEHHOE
cKkpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUM.
['eteposuc, unu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas tubpunmszauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHUE TOJMIUIOUJIOB. JIOCTMIKEHMSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHOoNOTMs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbsie KynabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KiioHnpoBanue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKkoyioruueckue WM dthyeckue  npobiembl. MO  —  reHeTuyecku
MOAU(UITUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBwios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIACHUS M MHOTro00pas3us
KYJbTYPHBIX pacTeHuil», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «OtnanéaHas rudpunuzamus», «Padboter akanemuka M. ®@. MBanosay,
«Ilomunnounus», «OO0bekThl OuoTexHonorum», «Kierounsle KynbTypel U
KJIOHHpOBaHHE», «KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKU TUIOJ0OB U KOPHEIIJIOA0B JUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repobapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlabopaTtopHble M npakTHYecKHe padoThI:

Okckypeust «OCHOBHbIE METOIBI M JOCTH)KEHHSI CEJIEKLIMH PACTEHUU M
YKUBOTHBIX (Ha CEJEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaToOpuio
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOLIMOHHASE OHOJIOTHS.

[Ipeanocbulkn BO3HMKHOBEHHUS 3BOJIIOLMOHHONW TEOPUU. OBOJIOLMOHHAS
Teopust U €€ MecTo B OUONOTMU. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BOMONUHU. [lameoHTOMOrHYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoAacTBo u paznuyue payH u Gpop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3auuusi SMOPHUOHOB pPa3HbIX BHJOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIOTUYHbIC,
pYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHu3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUlKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1o [lapBuHy (M30BITOYHOE
pPa3MHOKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] W3MEHUYNBOCTb,
O6opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus 3Bosonuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [lonmynsuusa kak eAMHUIA BUIA U 3BOJIFOLUU.

JBuxymiue cuibl ((hakTopbl) SBONIOIMH BHIOB B MpHUpoje. MyTallMOHHBIHI
IOpOLECC M KOMOWHATHBHAs WM3MEHYMBOCTH. llOMynsannoHHBIE BOJIHBI U Apeid
reHoB. M3oianus u Murpanus.

EcrectBennbiii oTOOp — HampaBiswoonmi Gakrtop sBosronuu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysibTaT 3Bomronuu. [Ipumeps
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (OpPMBI
BUI000pa30BaHus: reorpaduyueckoe, IKOJIOrH4ecKoe.

MakposBosonusi. PopMbl  HBONIONUU:  (puileTUYECKas, JIMBEpreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxieHne OT HeCleMaIu3UpOBAHHBIX INPeIKoB. IIporpeccupyromas
criennanu3anvs. AganTuBHAs paauanus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabmups! u cxembl: «Pa3BuTre OpraHMYEeCKOro Mupa Ha 3emiie», «3apoAbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OOprOBI 32
cymiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo0Opa3ue COpTOB pacTeHHID»,
«MHorooOpazue  mopon  KuBOTHbIX»,  «[lomymsauum»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sny, «Mnuoananramum», «OOmas aereHepaus»,
«/IBmkymue cuibl 3Bosronum», «Kapra-cxema wapuipyTta nytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocobeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOIOTHYECKOE BUAO0OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
Ha0Op TUIOAOB M ceMsiH, Koiuiekuusa «lIpumepbl 3alMTHBIX MPHUCTIOCOOICHHUHN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAINpaBIEHUS IBOJIIOIUN», 00BEMHAST MOJEINb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Komwiekuus «DopMbl COXPAHHOCTH
VCKOMAEMbIX JKMBOTHBIX W pacTeHun», wmognenb ammmkanus «llepexpécr
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JSATYUIKA», MUKponpenapat «/lpo3zoduna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHIO».

JlabopaTtopHas pabdota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE H pPa3BUTHE KU3HH Ha 3em.Jie.

JlonaydHble TpPEACTABICHHUS O 3apOKACHUM >KM3HU. HaydHble runoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuoreHe3 M maHcrepMmusi. XUMHUYECKas
HBOMIOIMUSI. AOHUOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOIOMU. HavanbHble 3Tansl
ouonoruueckoi spomouuu. I'nnoresa PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHME IPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIl AKUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o spam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepuoAbl: KEeMOPHUICKUIA,
OPJAOBUKCKUH, CHITYPUUCKHM, TEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKUHM.

Me3o30KcKas 3pa v €€ NePUoIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3olickas »pa ®W €€ mepuoAbl: MaJCOrCHOBbIA, HEOICHOBBIM,
AHTPOIIOTEHOBBIN.



XapakTepucTuKa KiIMMaTa UM IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tambl
DBOJIFOIIUU PACTUTEIBHOTO WM >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHMYeCcKOTO MHpa KaK OTpaxkeHHe »3Botouud. (OCHOBHbBIE
CHUCTEMAaTUYECKHUE TPYNIIbI OPTaHU3MOB.

DBOJIOLHNA YeOBEKAa. AHTPONOJIOTHs KaK HayKa. Pa3BuTre npeacraBieHui o
IPOUCXOXKJICHUH 4YeroBeKa. MeToasl H3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3InyMs YeJI0OBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

JBwxymue  cuiabl  (dakrtopsl) — aHTpomorene3a.  HacnenctBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPy, MBIIIUICHUE, PEUb.

OCHOBHbBIE CTaIMM U BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbii, YenmoBek mnpsMmoxonasummii, YenoBek HeaHIepTaNbCKuM, YemoBek
pasyMHbIi. Haxonku uCKOIaeMbIX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacmnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

UYenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOMIHAA
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUajbHAas),  MOHTOJOUIHAs
(a3naTcko-amepukaHnckasi).  UYepTsl  NPUCIOCOOJEHHOCTH  MpeICTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHWA. EJMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpauuu:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHne CoJNIHEUHOM cucTeMbl», «Pa3BuTue
opraHnueckoro wmupa», «PacturenbHass KieTka», «KUBOTHas  KIETKay,
«IIpokapuotnueckasi kietka», «COBpEMEHHAsi CHUCTEMa OpPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «/lpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pach».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBekay  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalIblla, KPOMAHBOHIIA), CJICTIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YesOBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabmura, KoJuieKuus «Dopmer
COXPAaHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKkTUYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue HCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIN KpaeBEAUECKUN My3€el).

Tema 3. Opranu3sMbl 1 OKpPYKaOIIas cpeaa.

DKoJorus Kak Hayka. 3a/ladyd ¥ pa3zelibl SKOJIOTUU. MeTo bl IKOJIOTHYECKUX
UCCIIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAs.

Okonoruueckue ¢akropbl. Krnaccudukanus -skonornyeckux (HakTopos:
abuoTHYecKre, OMOTUYECKHUE M aHTPOIOTeHHble. JIeiCTBHE SKOJIOTMYECKUX
(akTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (hakTOphl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DOTONEpUOAU3M.
[Ipucnocobnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (haxTopHI. Bunrnl OMOTHYECKUX B3aUMOJIECVCTBUMN:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, xoonepamus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HaueHHe OWOTHYECKHUX B3aUMOACHCTBUN ISl CYIIECTBOBAHUSA
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonyiasuuu. OCHOBHBIE IOKa3aTelnu
NOMYJSIUMN: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTH, MPUPOCT,
Murpauus. J[mHaMuka YUCIEHHOCTH MOIYJISIUU U €€ peryssuus.

JdeMmoHcTpanuu:

[ToptpeTtsi: A. I'ymbonbar, K. @. Pynbe, D. I'ekkensb.

Tabnuusl u cxembl: kapta «I[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranusmoB», «®Potonepuoanzm», «llomymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISIUKU UHDY30pun-TyPenbku», «[luieBsie nenm».

JlaGopaTopHble U MpakTHYECKHE PadOThI:

JlaGopatopnas padota Ne 3. «Mopdonornueckue 0COOCGHHOCTH PACTCHUM U3
pa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEYCa».

ITpakTrueckas pabora Ne 2. «Iloacuér ma0THOCTH MOMYJSALUI pa3HbIX BUAOB
pacTEeHUI.

Tema 4. CooOmecTBa 1 IKOJI0rHYeCKHE CUCTEMBI.

Coo0miecTBOo opranm3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckass (nuiueBas). Buasl-nomuHaHTel. CBsA3M B
OHUOILIEHO3E.

Okosnorudeckue cucrteMel (dkocucteMsl). IlonstTe 00 »skocucteme u
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOopoT BEIIECTB U MOTOK 3HEPTUU B HKOCHCTEME.
Tpoduyeckne (muiieBbie) YPOBHM SKOCHUCTeMbI. [IWileBble 1€MW U CETH.
OCHOBHbBIE TIOKAa3aTENU SKOCUCTEMBI: OMoMacca, MPOAYKIHSI. DKOJIOTHYECKHE
nupamMuibl: MPOIYKUHUH, YHUCJIEHHOCTH, OuomMacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03P U PEeK. DKOCUCTEMa XBOMHOTO
VI TIUPOKOJIIMCTBEHHOTO Jieca.

AHTpONOrE€HHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroiunBocTH 3KocucTeM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouocepbl Kak
rJ100aIbHOM 3KOCHCTEMBI. J{MHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB u OMOr€OXMMUYECKHE IUKIBI JJIEMEHTOB (yriaepoja,
a30Ta). 30HAIbHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHbIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TIPOOIEMBI.

CocyuiecTBoBaHME OPUPOJIBI u YeJI0BEYECTRA. Coxpanenue
Onopa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA PallMOHAIBHOTO
yOpaBJICHHUS] TMPUPOJHBIMU pECypcaMd U MX HCHodb30BaHue. JlocTukeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpl u cxemsl: «llumesbie nenun», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenu nuranusy, «IKoJIOTHMUECKas MUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrOo  jeca», «buonenos BomoéMa», «ArponeHo3», «lIpumepHsbie
AHTPOIIOTEHHbIE  BO3JEUCTBHS Ha Ipupony», «BaxkHenmme HMCTOYHMKHU
3arpsi3HEHMS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BaskHeMIIas COCTABIAIOIIAS
ounochepr», «DakTopsl Aerpaganuu mnouy», «llapHukoBelil a3 dexr», «DakTopbl
paarMoaKTUBHOTO 3arpsizHeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacmipoctpanenne xu3Hu B Ouocdepe», «O30HOBBII 3KpaH Ouochepn»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ota B mpupoae».

O6opynoBanue: Mopelb-anmInkanus «TunuuHble OMOLIEHO3BI», TepOapuii
«PacTtutenbHble co00IIECTBAY, KOJIEKIMH «buonieHo3y, «Bpeaurenu BaxHEHIIMX
CEIbCKOXO3SUCTBEHHBIX ~ KYIbTYyp», Trepbdapuu W KOJUIGKIUMU PACTEHUH U
KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpYIIaM OJHOTO BHUJA,



Kpacnas knura Poccuiickoii ®enepaumu, H300paK€HUS OXPAHIEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOCHHMSI  OOYYalONUMHUCA TPOTPaMM  CpPEIHEro OOImero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUS mpenmera «buosorus»
BBIJICJICHBI CIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
rPaXKJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbBHOCTH
U CaMOOINPE/ICNICHUI0, HajJu4yhe MOTUBAIIMM K  OOYYEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTHU Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOIO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, MPUCYLIUMH CUCTEME
OMOJOTUYECKOTO  O0pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE PE3yNbTATBI OCBOEHUS NpeaMeTa «bHOIorus» JOCTUTarTCS B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIMOHHBIMA POCCUINCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
NOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCAM CaMOMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHs, PAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapLIEMy MOKOJEHUIO,
B3aMMHOTO YBaXKEHHUsI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCleIUi0 U
TpagulUUsM MHOTOHAaMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, npupoae H
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONIuXCsl PyKOBOJCTBOBATHCS
cOpMHUPOBAHHOM BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AESATEILHOCTH B MPOLECCE PEANM3AMU OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, yBaKECHUE
3aKOHA ¥ PaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENIbHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBbIX M TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HWIIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMU LIEHHOCTSMU U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX U UCCIEAOBATEIbCKUX 3a/]a4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEIILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoOay, YyBCTBA OTBETCTBEHHOCTH IEPE]
PonuHou, ropmpoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MPONIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEIUIO U MaMSTHUKAM MPUPOIBI,
JNOCTUXEHUIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBIICHUE U
pa3BuUTHE OHOJIOTUM, TMOHUMAHHWS 3HAYEHHs OWOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3anute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHUE YMOIMOHATBLHOTO BO3ACHCTBHUSI )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbSI U
IMOIUOHAJIBHOTO $J1ArONOTyYHUs:

NOHMMaHHWE W pealu3alnus 370pOBOro M 0e30macHoro obpasza >KU3HU
(3m0poBOe  mHUTaHHWE, COONIOJEHHME TUTHEHHUYECKUX TPaBHWJI U HOPM,
cOalaHCUpPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usndeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJEHUS B CUTYAIUsAX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHUE TOCIEJICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUUAIBHOMU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam npodhecCHOHATBHOU JeATeITbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0 W C€aMOOOpa30OBAaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

HKOJIOTHYECKU II€JIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM HX BO3MOXHBIX MOCIEACTBUM Jid
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelIeHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU M3YUYEHUH OHOJIOTUHU
3HAHUS M YMEHUS TpPU pEUICHUH TpoOJeM, CBA3AHHBIX C PalMOHAIBHBIM
MPUPOAOIOIb30BaHUEeM  (COONIOZICHME TpaBWJI  TOBEACHUS B MPUPOJE,
HAIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECHSI B DSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOoChephl);



AKTUBHOE HENPUATUE JECUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroUEH
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONpHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYPHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HAIIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN IEATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTUKW, OCHOBAHHOTO Ha JTUAJOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPBl KaK CpEACTBa
B3aUMOJICUCTBUS MEXAY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE crneuuuK OWONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PAIMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeICTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MIpodsieM
COXpaHEHUs IIPUPOJHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIIMU:
oOecrieyeHrnss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pelIaTh PECYpCHble  NPOOJIEMbI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MTyTeW BBIXOJA U3 INI00AIBHBIX YKOJIOTHYECKUX MPOOIEM U
o0OecrieyeHns  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOIMUYECKMX 3HAaHUUW B LEJAX
HNOBBILIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAJIBHOM IPaMOTHOCTH OOydYarommxcs, GopMUpyeMoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHHUE CYLIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHMs JMJI1 aHalu3a H
OOBSICHEHUS SABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAYyYHBIX (DAaKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO ITOIYyYEHHs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWOJIOTMYECKUE 3HAHUS Ui
pelIeHus MPOo0JIeM B PealIbHBIX KU3HEHHBIX CUTYaLUsIX;

OCO3HaHUE I[IEHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh ¥  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IOJIyY€HHIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHMs ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyUaIOIINXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHaAyYHbIe MOHSITUS, OTPaXKAIOIINEe
[EJIOCTHOCTh HAyYHOM KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, Mpoliece,
cucTeMa, Hay4dHbId (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeIOBaHUE,  HAONIOJEHHWE, U3MEpEHHe, OKCIePUMEHT U JAPYTux),
yHHUBEpCajbHble Yy4eOHble JeHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIE), obecrieynBaroIIne dhopMupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYarolIuxcs, CIOCOOHOCTH
o0yJarmuxcs UCTIOJB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHWS W YHUBEpPCalbHbIC Yy4YeOHBIC JCHCTBUS B
IIO3HABATEJILHON U COLUAIIBHOW MTPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS IPOTPaMMbl CpEHEro OOIIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

OsJanenue YHHBEpPCATbLHBIMU yueOHbIMH MO3HABATeJIbHbIMH
JeCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH M), paCKPBIBATh CMBICIT
OMOJIOTHYECKUX TOHSATUM (BBIAEIATHh UX XapaKTEpHbIC MPU3HAKHU, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpEeNeNITh IEJIU JCATEeIbHOCTH, 3ajiaBasi HapaMeTpbl W KPUTEPUU UX
JTIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MOCTABJICHHBIMU LIEISIMU;

WCITIOJIH30BATh OMOJIOTUYECKHUE TIOHSATUS JUIsl OOBsICHEHUS (PAKTOB M SBICHUMN
JKUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE PACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

MPUMEHSITh CXEMHO-MOJIEIbHBIC CpencTBa JUTSE MpEeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IJIAaH pEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE 1eliCTBUSA:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3jMyHble BUABl JEATEIBHOCTH IO TMOIYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalNH, MPeoOpPa30BaHUIO M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHIATUSAMHU ¥ METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
JeSITEIbHOCTH U KU3HEHHBIX CUTYaIIHUIX;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWThb apryMEHThI JJS J0Ka3aTeJIbCTBA
CBOUX YTBEPXJCHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pELICHHWs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSAX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOMCK MNEpEeHOoca CPEACTB U CHOCOOOB
JENUCTBUS B MPO(HECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHUSA B IO3HABATEIbHYIO U MPAKTHYECKYIO OOJIACTH
KHU3HEIeATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YYEOHBIX MPEIMETOB;

BBIIBUTAaTh HOBBIE MU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

3) padora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALIUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEpaTrype, OWOJIOTMYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



nH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBAThH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

dbopMyIMpOBaTh 3aNPOCHI U MPUMEHSATh PA3IMYHBIC METONBI MPU MOUCKE U
oTbope Oumosiornyeckor MHPopMaru, He0OXOAMMOMN /JIsI BBIMOJHEHUS Y4EOHBIX
3amady;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpPMY  TIPEICTABICHUS
ouosiornyeckor uHpopmaiuu (CxeMbl, Tpa@uKu, TUarpaMmbl, TaOJIUIIBI, PUCYHKU
H Apyroe);

UCIIONb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKW U CUMBOJIBI, (hOpMYIbI, aO0peBHATypy, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH()OpMaIuwy,
UHPOPMAITMOHHOK 0€30MaCHOCTH JTMYHOCTH.

Ogi1aieHHe YHHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMHU A€l CTBUSIMH:

1) o61enme:

OCYIIECTBISATh KOMMYHHUKAITMHN BO BCeX cepax )KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHH MO CYIIECTBY OOCYXIaeMO TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHTEIHHO BBITIONHEHHUS TIpeiaracMoiu
3a/la4y¥, YYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TO3MIMHA APYTUX YYaCTHHUKOB
JTMAJIoTa WA TUCKYCCHH);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIOCOOAMU OOIINCHHSI M B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISITh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOU popme popMyIrpoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HMCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MpH PEIICHUH OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBHUS NIPU PEIICHUU YI4eOHOH 3a1a4u;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPTraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBH,
pacmpenenarth poid ¢ Y4E€TOM MHEHHM y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIA[Aa M KaXXIOrO0 YyYacTHHKAa KOMaHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/yiarartb HOBBIE IIPOEKTHI, OLEHMBATh WJIEH C TO3ULUHUHM HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpakeHHE, ObITh HHUITUATUBHBIM.

OBJageHne YHUBEPCANbHBIMH PeryJssTUBHBIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS TpoOJIeM U HX
pelIeHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax [0 OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO NIESTEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBISATh IUIAaH pPEIICHHs MpoOJeMbl C  y4&ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a pEIICHHE;

OIIEHUBAaTh TPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (HOPMUPOBAHUIO M TPOSBICHUIO IIMPOKON HPYyIuLUU B
pasHBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJIbHOM  pEeQUIEKCMM KAk  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCIMOJIb30BaTh MPUEMBI pedIEKCUU IJI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHalIHU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHMMAsi CBOM HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJlu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO IPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYIOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTrHble pe3yabTaThl OocBoeHusi nporpaMMmel COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupuyueckue s yaeoHoro npeamera «buomorusn
HAy4YHbIC 3HAHUSA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUBI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHHIO 3HAHUI B Pa3iMuYHBbIX y4E€OHBIX CUTYyallUsX, @ TaKXKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHbie
pe3yapTaThl IPEICTaBICHbI IO TOAaM 00yUYEHHUS.

[TpenmeTHbie pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIaJ€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAJIHHON
I'PaMOTHOCTH Y€JI0BEKA JUIsl pEICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpPKAHME OMOJIOIMUECKUX TEPMHUHOB M IMOHSITHIA:
XKU3Hb, KJIETKA, OpraHm3M, Meraboau3M (OOMEH BEIIECTB M TMpPEBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsilts), YPOBHEBAsE OPraHU3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PENPOIYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJbHasg JIOTMa MOJIEKYJsIpHON Ouosorun), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensite rpaHULbI
UX PUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BJaJIeTh METOJaMH HAYYHOTO MO3HAHUSA B OMOJIOTUU: HAOMIOICHNUE U
OMHCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJCHHI, OpraHMU3alys U MPOBEIACHHE
OMOJIOTMYECKOTO  AKCIIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMM, OOBSCHEHUE IOJYYEHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIIECTB U IIPEBPALLEHUS 3HEPIUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUIAYaJbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHE3);

YMEHHME NPUMEHATh MOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHWMM, JJI NPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJIpl0 oOecreyeHus Oe30MIacCHOCTH CBOETo 3/10pOBbS U 30POBbS
OKpY>KaIOIIMX JIOACH, COOII0IEHUsI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIen
OPUPOJIHOM cpese, MOHMMAHUE HEOOXOIMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBpPEMEHHON  Ouosormu U OMOTEXHOJOTMH Ui  pPalUOHAJIbHOTO
IPUPOIOTIOTIH30BAHUS;

YMEHHE pellaTh »JJEMEHTApHbIE TEHETHYECKHEe 3aJayd Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAHME, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBAaHMs JJIs MpeICKa3aHUsl HAcJIEeJOBAHMS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYECKHe pPadOThI, COOIIOIATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALIHIO
OMOJIOTMUYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMalMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHbIE COOOLIECHMUS,
0000111251 OMOJIOTMUYECKYI0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpenMeTHbIie pe3yabTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 11
Kalacce JOIKHBI OTPaXKaTh!

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHHUSA ECTECTBEHHbIX HAyK, B (POPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIaJ€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMUECKHX TEPMHUHOB M IOHSITHIA:
BUJ, TIOMYJIALUSA, T€eHO(OH, IBOIIOLUS, ABMKYIINE CUIIBI ((PAKTOPBI) HBOJIIOLINH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, JKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LEeNU MUTAHUSA,
AKOJIOTHYECKas MpamMua, OMoreoneHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactBa K. M. Bbapa, uepemoBaHusi TTaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepranckoro),
OTIPENeNSITh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
OMHCAaHNE JKUBBIX CHUCTEM, IMPOIIECCOB U SBJICHHIA, OpPraHM3AIMs W TPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyEMbIMU BEIUYMHAMH, OOBSICHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPU3HAKA CTPOCHHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJOB, TNOMYJSALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYLECHTOB,
OMOTeoIeHO30B W 3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUs, MPUCIOCOOIEHHOCTH
OpPTaHW3MOB, JICWCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TepeHoca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHEHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOTrCOXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIYYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
NIPOIIECCOB U SIBJICHHM, /ISl TIPUHSATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOMN
KU3HU C TIeNIplo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKpY>KaIOIIMX JIOACH, COOMI0IEHUsI HOPM IPaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHON cpese, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAIMOHAIIBEHOTO TIPHUPOIOTIOIH30BAHHS,

YMEHHE pelaTh dJEMEHTapHbIe OMOJIOTHYECKHE 3a7aud, COCTABIISATH CXEMBI
MEepPEeHOCa BEIIECTB U SIHEPTUU B IKOCHUCTEMAaX (LIeTU MUTAHUS);

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYECKHe pPadOThI, COOII0IATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HWHTEPNPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MacCOBOW MH(pOpPMALIMU, HAYYHO-IOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJI0OajdbHBIE  SKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBO 4acoB
HaumeHoBaHme pa3iesioB U TeM JyeKTpOoHHBbIE (LM poBbIE)
Ne ni/m Konrtpoabnbie  IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
1 buosorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBbl€ CUCTEMBI U X OpraHu3alus 1 https://m.edsoo.ru/L7K105N9Q
3 XUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7THSH
4 KusHenesTeapHOCTh KIETKU 6 https://m.edsoo.ru/W4T1H4X1L
Pa3smuoxxenue albHOE
5 MH HHC I HRAHBHAYAIRH 5 1 https://m.edsoo0.ru/BOM3D10Q40
pa3BUTHE OPraHU3MOB
H
6 ACIICACTBEHROCTS 1 HSMEHIHBOCTD 8 1.5 https://m.edsoo.ru/K4Q4P373Y
OpraHU3MOB
Cene oprann3MoB. OcHO
7 JICKINA OPTaHH3MOB HOBRI 3 https://m.edsoo.ru/G8F5Q0R3K
OHMOTEXHOJIOTUH
8 PeszepBHoe Bpemst 1 https://m.edsoo.ru/D40108L0OS
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOTPAMME




11 KITIACC

KoimnuecTBo yacos
HaumeHoBaHMe pa3/iejioB U TeM dyeKTpoHHBbIE (LM poBbIE)
Ne /i Kontponbnbsie  IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHBIE pecypChl
padoTsbI padoThI
1 DBOIIIOIMOHHAS ONOJIOTHS 9 1 https://m.edsoo.ru/R6GOTOB2H
B
2 OSHHKHOBCHHE 1 pAsBUTHE JKUIHH Ha 9 0.5 https://m.edsoo.ru/YOH2Q3P9A
3emiie
3 Opranu3Msbl ¥ OKpyKarolas cpeaa 1 https://m.edsoo.ru/QOF7W3Q4C
4 Co00111eCTBa U DKOJIOTUUECKHAE CUCTEMBI 9 https://m.edsoo.1ru/Z3D9Q3V0S
5 PesepBHOE Bpemst https://m.edso0.ru/POD3V1J6C
OBIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOT'PAMME




HOYPOYHOE INTAHUPOBAHHUE

10 KUJIACC
KoaunuyecTBO 4acoB
Ne Hara JJIeKTPOHHBbIE N (POBHIE
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero H3ydeHusi o0pa3oBaTeJIbHbIE pecypchl
padoThI padoTsI
1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/L3INSX6G2Y
MeToabl MO3HaHUS KUBOU
npupoel. [Ipaktrdeckas padota
Ne 1 «Mcrnonbs3oBanue
2 HOABSOBARH 1 0.5 https://m.eds00.1ru/J3G9X4D7E
Pa3IMYHBIX METOJIOB MPH
W3YYCHUH OUOJIOTUIECKUX
00BEKTOBY
buonornyeckne CHCTEMEL,
3 1 https://m.edso0.ru/P6ASWSC2X
MPOLIECCHI U UX U3YUEHUE
XUMHYECKUN COCTaB KJIETKH.
4 1 https://m.edsoo.ru/HIK8A6CIF
Bona u munepanbHble cOMn
benku. CoctaB u cTpoeHue
5 P 1 https://m.edsoo.ru/Q6J2I5K 1]
OCIIKOB
depMeHTHI — OHOJIOTHYECKUE
KatanmzaTophbl. JlabopartopHas
adora Ne 1 «M3yueHue
6 pabot Uyq i 1 0.5 https://m.eds00.1ru/P8Q204TOF
KaTaJINTUYCCKOM aKTUBHOCTHU
(bepMeHTOB (Ha mpUMepe
amMHJIa3bl WM KaTanasbl)»
VYriaeBoasl. JIunuast 1 https://m.eds00.ru/Q8Y8G5J1B
Hykneunosbie kucinorsl. ATD 1 https://m.edsoo.ru/M1Q8NOYS5C
Hcropust 1 MeTOIBI U3Y4YECHUS 1 https://m.edsoo.ru/AOPOE1L6Q




kieTku. Knerounas teopus

10

Krerka xak OEJIOCTHAA )KHUBast
cucreMma

https://m.eds00.ru/ISBOY9ZIN

11

CtpoeHne 3yKapuoTHYECKOM
kietku. JlaboparopHas padota Ne
2 «M3yueHue cTpoeHHUs KIETOK
pacTeHUi, ’KUBOTHBIX, TPHOOB U
OakTepuil oI MUKPOCKOIIOM Ha
FOTOBBIX MUKpOIIpEapaTax U ux
OMHCaHUE»

0.5

https://m.edsoo.ru/USC3M3A10

12

OOMEH BEIECTB WIN
MeTa00IHU3M

https://m.edsoo.ru/ W3IW7F8M9B

13

dotocunTes. XeMOCHHTES

https://m.edsoo.ru/E1Z2R009B

14

DHepreTuvecKuii o0OMeH

https://m.edsoo.ru/H3D3Y6VOH

15

JKU3HEHHEIN UK KIETKH.
Henenune kiaetku. MuTos.
Jlaboparopnas padota Ne 3
«Habmronenne MuTO3a B KIETKaX
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»

0.5

https://m.edsoo.ru/EOX7D6P5C

16

Buocunres Oenka. Peaxmusa
MaTPUYHOTO CHHTE32a

https://m.edsoo.ru/E3R8I3D8J

17

Tpauncisanus — OuocuHTe3 Oenka

https://m.edsoo.ru/ESTONSW9H

18

Hexknerounsie hopMbl KU3HH —
BHUPYCHI

https://m.edso0.ru/J3B9G7A8B

19

DopMBbI pa3MHOKEHHUS
OpPraHHU3MOB

https://m.edsoo.ru/P7EOV8V0OS

20

Meiio3s

https://m.eds00.ru/VOS8G3A6W




21

OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
OmnonoTBopenue. Jlaboparopras
paborta Ne 4 «3yuenue
CTPOEHHMSI MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpemapaTax»

0.5

https://m.edsoo.ru/B5G7QIN3B

22

NunuBuayanpHOE pa3BUTHE
OpraHU3MOB

https://m.edsoo.ru/A8SEWIF2F

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
HU3MCHYUBOCTHU

https://m.edsoo.ru/E2A4C4G51

24

3aKOHOMEPHOCTH HaCJICIOBAHUS
IpU3HAKOB. MOHOTHOpUIHOE
CKpeIIMBaHNE

https://m.eds00.ru/X0T3G9D4X

25

JluruOpuHOE CKpeIIUBaHUE.
3aK0H HE3aBUCHUMOTO
HaCJIe0BaHMS IPU3HAKOB

https://m.edsoo.ru/USM0QOT6M

26

CrerieHHOe HacJlieJOBaHHE
npu3HakoB. JlaboparopHas
pabora Ne 5 «3yuenue
PE3yJIbTaTOB MOHOTUOPUTHOTO U
JUTHUOPUTHOTO CKPEITUBAHUS Y
Ipo30(UIIBl Ha TOTOBBIX
MUKpOTIperaparax»

0.5

https://m.edsoo.ru/B3F9A3Y7K

27

T'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C
I1I0JIOM

https://m.edsoo.ru/F6T4COV1Z

28

M3MeH4YnBOCTE.
Henacnencrsennas

0.5

https://m.edsoo.ru/SOLOX1U5X




M3MEHUYUBOCTh. JlabopaTopHas
paborta Ne 6. U3yuenue
MOoA(PUKAITMOHHON
M3MEHYUBOCTH, IOCTPOCHUE
BapHAIIMOHHOTO psJa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHast ©3MEHYHBOCTD.
Jlabopartopnast pabora Ne 7.

29 . 1 0.5 https://m.eds00.ru/X008Q8M6C
«AHaAIN3 MyTalui y Apo30(HIIbI
Ha TOTOBBIX MUKpOIIperapaTax»

30 I'eneTnka uenoBeka 1 https:/m.eds00.1u/K9JOM1Y4N
PesepBubIil ypok. O600611eHIE TIO

31 TeMme «HacieacTBEHHOCTD U 1 https://m.edsoo.ru/H2D5HIX4W
W3MEHUYUBOCTH OPTaHU3MOBY

32 Cenexkuus Kak Hayka v MPOIECC 1 https://m.edsoo.ru/WI9F9POH3Y
Meto

33 TOARLH HOCTHX(?HHH 1 https://m.edsoo0.ru/D2L0Y6L3S
CEJICKIIMH PACTeHUM U )KUBOTHBIX
buorexHonorus kak orpacib

34 1 https:/m.eds00.ru/Y9Q2W2U4V
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 14 4
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11 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3ydeHust

DJIeKTPOHHBbIE N (POBHIE
o0pa3oBaTejbHbIe pecypchl

DBOJIIOLNA U METOIBI €8
U3y4YeHUs

https://m.edsoo.ru/T1A2H00O4W

Uctopus pa3zsutus
MIPEACTABICHUI 00 YBOIOIIUN

https://m.edsoo.ru/K4X7N1R3K

MuKpO3BOTIOLMS

https://m.edsoo.ru/D2U6E3B0Y

[Momynsiust Kak 3JIeMeHTapHas
eIMHUIIA BUJA U YBOJIIOIHH.
Jlaboparopuas pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

https://m.edsoo.ru/O9U2MS5L5H

JIBIOKyIIE CHITBI
(31emeHTapHBIE PAKTOPHI)
SBOJIIOLIUHU

https://m.edsoo.ru/ROIB8I6ASL

EcrecTBenHsbIit 0TOOD 1 €10
hopmbI

https://m.edsoo.ru/H2R2B9K 4P

PesynbTaTe! 3BONMIOLMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB
1 BUJ1000pa3oBaHMeE.
Jlaboparopnast pabota Ne 2
«Ornucanue Npucrnoco0IeHHOCTH
opranusma 1 €€ OTHOCUTEIILHOTO
XapaxkTepa»

0.5

https://m.edsoo.ru/X2U8Z1K4N

Hanpasnenus u mytu

https://m.edsoo.ru/N3BOG3K9D




MAaKpO3BOJIFOLIMHU

HeobOpatumocTs 3BOIIONINN

https://m.edsoo.ru/Z7H7Q5R9]

10

Ucropust xu3nu Ha 3emiie u
METOMBI €€ N3YUECHHUS

https://m.edsoo.ru/K2G8W17Z2W

11

['unoressl MpoucxoXKACHUS
JKA3HU Ha 3eMie

https://m.edsoo.ru/U60O4KTWTW

12

Pa3Butue xxu3HH Ha 3eMIle 110
apam | mepuoam

https://m.edsoo.ru/K3B9Q0OH4U

13

OCHOBHBIE JTAIIbI 3BOJOIU N
PacTUTENBHOTO U KUBOTHOTO
mupa. [Ipaktuueckas padora Ne 1
«M3y4ueHne uCKomaeMbIxX
OCTaTKOB PACTEHUH U )KUBOTHBIX
B KOJUICKLOHUAX»

0.5

https://m.eds00.ru/Q6E3C3W7X

14

CoBpemeHHas cuctema
OpPraHUYECKOTO MHpa

https://m.edsoo.ru/G5T0A6U0G

15

DBOIIOLHUS YEIOBEKA
(aHTpOTIOTECHE3)

https://m.edsoo.ru/M2G5Q6F5N

16

JBroxymue cuitbl (paxTopsl)
aHTpOIOreHe3a

https://m.edsoo.ru/P1IHSB7N2Y

17

OCHOBHBIE CTaIUHA IBOIIOINA
YyeJI0BeKa

https://m.edsoo.ru/D2J2T6Z0L

18

UYenoseueckue pacel U
IIPUPOJHBIE aJalTal[M YEI0BEKa

https://m.edsoo.ru/Y6J6T6R3P

19

PesepBubIil ypok. O600611eHIE TIO
TeMe «BO3HUKHOBEHHE U
pa3BUTHE )KU3HU Ha 3eMiiey

https://m.edsoo.ru/Z8HE8D6MEB

20

DKOJIOTHS KaK HayKa

https://m.edsoo.ru/W2W7M1Z8Y




21

Cpenbl oOuTaHus U
9KOJOTHYECKHUE (PaKTOPHI

https://m.edsoo.ru/A5Q4Z8V1L

22

AlGuotnueckue GhaKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopdoomnoruueckue
0COOEHHOCTH pacTeHuil u3
pa3HBIX MECT OOUTAHHUSI.
Jlabopartopnast pabota Ne 4.
«BnusHue cBeTa Ha POCT U
pa3BUTHE YCPEHKOB KOJIEyCa»

0.5

https://m.edsoo.ru/F5SM2L3R8S

23

buotnueckue hakTopsl

https://m.edsoo.ru/Q9Z3R2Y0Z

24

DKOJIOTUYECKHE XapAKTECPUCTUKA
nonyisauuy. [Ipakruaeckas
pabota Ne 2 «[Toacuér
IJIOTHOCTH MONYJISILIAN pa3HbIX
BUJIOB PACTCHUI»

0.5

https://m.edsoo.ru/H5J8R3INI9P

25

Coo0mecTBa OpraHu3MOB —
OHOIIEHO3

https://m.edsoo.ru/Z6J8HOG&B

26

OKOJIOTHYECKUE CUCTEMBI
(9KOCHCTEMBI)

https://m.edsoo.ru/L4F7FOR2W

27

OCHOBHBIE TTOKa3aTeIn
9KOCUCTEMBI. JKOJIOTHYECKHE
nupamusl. CBOMCTBA
skocucteM. CyKueccus

https://m.edsoo.ru/G3M3T9D20

28

IIpupoaHbIE SKOCUCTEMBI

https://m.edso0.ru/X9K 1X9S61

29

AHTpOHOFeHHBIe 9KOCHUCTEMbI

https://m.edsoo.ru/PSD2A0F8T

30

buocdepa — rnobanpHas
SKOCHCTEMa 3eMIu

https://m.edsoo.ru/M60O1B3B6R




3aKOHOMEPHOCTH

31 1 https://m.eds00.1u/G3X3B7G9A
CyIIIeCTBOBaHUS OMOChEphI
q §)

32 CHIOBEUCCTBO B OuOCHCepe 1 https:/m.edsoo.ru/N2Q8H4U71
3emiau
C

33 OCYHICCTBOBAHHE HPUPOILT H 1 https://m.eds00.ru/Y8Q8X900G
YeJI0BEYECTBA
PesepBHeIit ypok. O600ICHHE

34 TeMmbl «Co00IIIeCcTBa U 1 https:/m.edsoo.ru/E6M1R5V2D
JKOJIOTUYECKHUE CUCTEMBD)
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI POrPaMMBbI CpeIHero 001ero 0opa3oBaHus

CdopMHUpPOBAaHHOCTH 3HAHMM O MECTE M POJIM OHUOJOTHU B CHUCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAaYK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOU KapTHUHBI MHUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ovonorny; (QyHKIMOHAIFHONW TPAaMOTHOCTH YEJOBEKa JUIS PEIICHHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEpKAHUE OMOJIOTMYECKUX TEPMHHOB U
MOHATHUH: XKU3Hb, KJIETKA, OpPraHu3M; MeTa0oIn3M (OOMEH BEIIECTB U
IIPEBpALLEHUE DHEPrHMM), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alysl *KUBBIX CUCTEM, CAMOBOCHPOM3BEACHUE (PENPOAYKLHUs),

HACJICACTBEHHOCTb, UBMCHYNBOCTB, POCT U Pa3BUTHC

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPUH (KIETOYHAsi, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menngens, T. Moprana, H.1. Basunosa) u
yueHus (0 IEHTpax MHOrooOpasusi M TNPOUCXOXKICHHS KYyJIbTYPHBIX
pactennii H.M. BaBuinosa), onpenenars rpaHUIlbl X IPUMEHUMOCTH K

JKHUBBIM CHCTEMAaM

YMeHue BIafeTh METOJAaMH HAYYHOTO TIO3HAHHWsS B OHOJOTHUH
(HaOnrofeHre M OMNMCAHUE JKUBBIX CHCTEM, IMPOILIECCOB U SIBICHUIA;
OpraHM3ainusi ¥ MpOBeJeHHE OMOJOTMYECKOro  SKCIIEPUMEHTA,
BBIJIBUKEHUE  TUIOTE3bl;  BBISIBICEHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX MOHSATHI, TEOPUHl U 3aKOHOB; YMEHHE

ACJIaTh BBIBOJbLI HA OCHOBAHUU MMOJTYYCHHBIX pe3yJII>TaTOB)

VYMeHue BBIACTATH CYIIECTBEHHBIC TMPU3HAKH BHUPYCOB, KIIETOK
MPOKApUOT H JYKAPUOT, OJHOKIETOUYHBIX H MHOT'OKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH  TMpPOILIECCOB OOMEHa  BEIIeCTB U
OpEeBpAIICHHUs] SHEPIUU B KiIeTKe, (OTOCHHTE3a, IUIACTHYCCKOTO H
JHEPreTUYeCKOro  OOMEHa,  XeMOCHHTE3a,  MHUTO3a,  Meho3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHU, HHAWBUIYAJIbHOT'O Pa3sBUTHUA

OpraHusma (OHTOI'€HE3)




YMenune NNPUMCHSITH MOJIYUCHHBIC 3HaHUA JJIA 00BACHEHHS

OMOJIOTUYECKHUX TMPOIECCOB U SIBJICHHMA, JJIS MPUHSATUS MPAKTUICCKUX
pelieHui B MOBCETHEBHOM JKM3HU B IEJISIX 00ecredeHus1 0€30MacHOCTH
CBOETO 3JIOPOBBS U 3I0POBBSI OKPYKAIOIIHMX JIFOJICH, COOJIIOICHHUS HOPM
rPaMOTHOTO  TOBEJACHUS B MIPUPOTHOM

OKpYyKaroleun cpene;

ITIOHUMAaHHEC H606XOI[I/IMOCTI/I HUCIIOJIb30BaHUA IIOCTI/I)KCHI/IP'I

COBPEMEHHOW OMOJOTMH W OHOTEXHOJIOTHH JJisi PaIlMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJauyd Ha MOHO- U
IUTUOPUIHOE CKPEIIUBAHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpEaACKa3aHus

HACJIE0BAHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH J1Ia0OpaTOpHble M NpPaKTUYECKHe paboTHl,

coOmoiaTh mpaBWjia TpH padoTe ¢ ydeOHBIM U JIaOOpaTOPHBIM

o0opyIoBaHUEM

YMeHue KpUTHUECKH OLIEHUBATh U UHTEPHPETUPOBATH HHOOPMALUIO
OMOJIOTMYECKOT0 COJIepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUSA
U3 pa3nuuHbIX ucTouHuKoB (CMU, HaydHO-TIONYJIsIpHBIE MaTepHaIbl);
STHYECKHE AaCMeKThl COBPEMEHHBIX HCCIEAOBAaHUI B OHOJIOTHH,

MeaunyHe, OMOTEXHOJIOTHU

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
000011ast 6roIoTHYECKy0 HHGOPMAINIO U3 HECKOJIbKUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHSITHHHBIN arrapar OMOJIOrHU

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPpaMMbl CpeIHero o0mero o0pa3oBaHus

CdopmupoBaHHOCT 3HAHUKH O MECTe U POIH OHOJIOTUM B CHCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAaYK, B (POPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOW KapTHHBI MHPAa W HAYYHOTO MHPOBO33PEHHS; O
BKJI/IE POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
O6uosiornu; (QYHKIIMOHAJIBHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHHue pacKpbiBaTh COJEpKaHHWE OWMOJIOTUYECKUX TEPMHHOB U

MOHSATUN: BHJI, TOMYJISIUSA, TeHOMOH, SBOJIONHUS, IBIKYIIHUE CHIIBI




(paxropsr) IBOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BHUI000pa30BaHUE, HKOJIOTUYECKUE (bakTopsl, AKOCHUCTEMA,
MIPOYIICHTHI, KOHCYMEHTHI, PEIyLIEHTHI, Uenu  MUTaHHA,

AKOJIOTUYECKas MUpaMKIa, OMOTeoIieH03, Onocdepa

YMeHue uznaraTb OMOJIOTHYECKUE TEOPUH (IBOJIIOLMOHHAsS Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojelieBoro cxonacrtsa K.M. bapa, uepenosanus
IJIaBHBIX HampasiaeHud u myrei sBomonuu A.H. CeBepuosa, yueHus o
omochepe B.M. Bepnaumckoro), ompenenasTh  TPaHUIBl  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHne BIageTh METOJaMH HAyYHOTO TIO3HAHWUS B OHOJIOTHH
(HabnroficHHEe W OMKCAHUE >KUBBIX CHUCTEM, IMPOIECCOB U SIBJICHHUIA,
OpraHm3aiyisi ¥ TMpOBEACHHE OHOJOTHYECKOrO  SKCIIEPUMEHTA,
BBIIBIDKCHHUE  THUIIOTE3BI; BBISIBJICHUE 3aBUCHAMOCTH  MEXKIY
HCCIEAYEeMbIMUA BEJIUYMHAMH, OOBSICHEHUE TOJTYyYEHHBIX PE3YNIhTATOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATUW, TEOPUH M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbLI HA OCHOBAHUU MMOJTYYCHHBIX pe3yJIBTaTOB)

YMmenune BBIJCTIATH CYHICCTBCHHBIC IMIPpHU3HAKU CTPOCHUMA
OMOJIOTUYEeCKUX  OOBEKTOB:  BHJOB, MOMYJISIIMUNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEAYIIEHTOB,  OHOTCOIICHO30B M  JKOCHUCTEM;
0COOCHHOCTH POIIECCOB HACJIeICTBEHHOMN U3MEHYMBOCTH,
€CTECTBEHHOTO  O0TOOpa, BHI000pa30BaHMs, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBI,
MepeHOCca BEIIECTB M MOTOKA SHEPTUH B SKOCHCTEMaX, aHTPOIIOTCHHBIX
U3MCHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEIECTB U

OMOTCOXMMHUYECKUX ITHKIIOB B Onocdepe

YMmenune NNPpUMCHSITH MOJIYYCHHBIC 3HaHUA JJIA OGBHCHGHI/IH
61/IOJIOF MYCCKUX IMPOLECCCOB U SIBJIGHPIP'I, AJI TIPUHATUSA TPAKTUICCKUX
pelIeHnit B MOBCEAHEBHOW JKU3HHU B LIEJIAX o0ecneueHus: 6€30MacHOCTH
CBOETO 3/10POBbsI U 3JI0POBbSI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHNS HOPM
rPpaMOTHOTO MOBEAEHUA B  OKPYXAIIEH NPUPOAHON  CpeEXE;
IIOHHMMAaHHC HGOGXOI[I/IMOCTI/I HUCITIOJIB30BaHUA IIOCTI/DKGHI/Iﬁ

COBPEMEHHOM OMOJIOTHH AJIsl PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aaa4n, COCTaBJIATHb

CXEMBbI IIepeHOca BEIIECTB U SHEPTUHU B IKOcHCTEMax (LN MUTaHNUs)

YMeHHe BBIONHATH JIA0OpAaTOpHbIE H  TpPaKTUYECKHEe padoTHl,
coOmoaTh TpaBuWjaa Tpu padboTe ¢ y4eOHBIM H Ja0OpPAaTOPHBIM

obopynoBaHueM




YMeHHe KpUTHUYECKH OLEHHBATh M HWHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/ICPKaHMs, BKIIOYAOIIYIO TICEBIOHAYUYHBIC 3HAHUS

W3 pa3NMuuHbIX UCTOYHUKOB (CMMU, HaydHO-TTONYJIIpHBIE MaTepUAIb);

? paccMaTpuBaTth ro0anbHBIC AKOJIOTUYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
VYMeHue co3aBaTh COOCTBEHHbBIC MUCHMEHHBIC U YCTHBIE COOOIICHHS,
10 0000111as1 GHOIIOTHYECKYI0 UH)OPMAIMIO U3 HECKOJIBKUX HCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OHOJI0TUI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUA

buonorusa kak Hayka

1.1

buonoruss — Hayka o »xuBoW mnpupozae. Pons Ouonormum B (opmMupoBaHUU

COBPEMEHHOM Hay4YHOH KapTHHBI MUpa. CucTeMa OHMOIOTHYECKUX HAYK

1.2

Meroasl MO3HAHMS >KUBOW NPHPOIBI (HAOTIONEHHE, SKCIEPHMEHT, OIHMCaHHE,
U3MEpeHue, KiIacCupUKalMs, MOJEIUPOBAaHUE, CTaTHCTUYecKas o00paboTka

JTAHHBIX )

JKuBEBIE CHCTEMBI U MX opraHu3anusa

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak mMpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OMocHucTeM U UX pazHooOpasue

2.2

YpoBHM OpraHuzalii OHOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKHH, KIIETOYHBIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUOBOM, SKOCUCTEMHBIN, OMOC(EepHBIH

XUMUYECKUH COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKU. XUMHUYECKHUE DJIEMEHThI: MaKpOAJIEMEHTHI,
MHUKpOdJeMeHThl. Boma u  wmuHepanbHbie BemiecTBa. DyHKIuUM BOABl |

MHHCPAJIbHBIX BEIICCTB B KJICTKC. Ho,unepxcaHHe OCMOTHYECKOr0 OanaHca

3.2

benku. CoctaB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHuMble W 3aMEHUMBIE AMHHOKHUCIIOTBL. AMHHOKHCIOTHBIH COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEPBUYHAS, BTOPUYHAS, TPETUUHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornmueckue
¢byHKIMN OETIKOB.

depMeHTHl — Ouojoruyeckue kKatanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
eHTp, cyocrpartHas crenuduanocts. Kodepmentsl. Buramunbl. Otiandus

(epMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB

3.3

VYrieBonpl: MOHOCaxapuasl (TJIIOKO3a, prb03a M JI€30KCUpU003a), IHcaxapuabl
(caxapo3a, JlakTo3a) W TMOJUcaxapuibl (Kpaxmai, TJIWKOTEH, IeJITI0JI03a).
Bbuonornueckue GyHKINHU YIIIEBOIOB.

Jlunuael:  TpurmMuepuasl, — crepounsl,  ¢dochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBolcTBa. buonormdeckne ¢GyHkmuu JmnuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIUIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JIHK. Crpoenne u ¢ynkuumu PHK. ATO:

CTpoeHUE U (PYHKIIMH

3.5

[MuTonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHs KIETOK

3.6

Krnertka kak menmoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMOpaHa, moiyiekyasl JIHK kak renernueckwii ammapar, cuUcTema

cuHTe3a Oelka

3.7

Tunsl KJIETOK: dyKapuoTHuyeckas U nmpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
MpOKapUOTHUECKOM  KieTKku. Knerounas creHka Oakrepuii. CtpoeHHE
AyKapuOTHUECKOM KiIeTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >XUBOTHOU U

IpUOHOI KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIJIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAIMKC, HX
¢byukiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkimu. L{utonnasma u eé
opranousipl. OTHOMEMOpaHHBIE OpPraHOWIbl KJIETKH: SHAOIIIa3MaTHYEeCKasi CETh
(OIIC), ammapar ['ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, IUACTUAbL. [IpoucxoxkaeHne MUTOXOHAPHM W IUIacTui. Bunibl
wiactua. HememOpaHHble OpraHoMIbl KJIETKU: PUOOCOMBI, KJIETOYHBIN LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OpraHOUI10B KJIEeTKU. BriroueHus

3.9

Anpo — perymsatopHbii 1meHTp kKieTku. CTtpoeHue sapa: suepHas o00JI0YKa,

KapuoIlla3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KIETKE

H(HSHGI[GHTGJ’IBHOCTB KIICTKHN

4.1

OOmeH BemiecTB, WIM METa00au3M. ACCUMUIIANUA (TUIACTUYECKHH OOMEH) H
TUCCUMIIISALINS (PHEPreTHUeCKUd OOMEH) — JBE CTOPOHBI €AMHOIO IMpoliecca
MeTabonu3Mma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHblid. Ponb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE

4.2

dorocunTte3. CBeToBas U TeMHOBas (aszbl GporocuHTe3a. Peakuuu hoTocuHTE3A.
OddexktuBHOCTL (hoTOCHMHTE3a. 3HAUeHUE (POTOCHUHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHMHTE3 W CIOCOOBI TOBBIIICHHS] €ro
IIPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XemocuHTe3. XEMOCHHTE3UpYIIIne OakTepuu. 3HAYCHHE XEMOCHHTEe3a IS

JKU3HU Ha 3emiie

4.3

DHepreTU4ecKuii OoOMEH B KJETKe. PaciieruieHne BeIIECTB, BBIJCICHUE H
AKKyMYyJUPOBaHUE DHEPTUM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'mukonus. bpoxenue u ero Buabl. KucioponHoe OKHCIIEHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO 0OMeHa

4.4

Peakiiuu marpuunoro cuntesa. ['enerndeckas nnpopmauus u JJHK. Peanuzamms

TeHEeTHYECKOW WH(popMalnuu B KieTKe. ['eHeTHMYecKHil KOoJ M ero CBOMCTBA.




Tpanckpunuus — marpuunbsiii cunre3 PHK. Tpancnsmus — O6uocunte3 Oenka.

Konuposanue amuHokucaoT. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HH — BHUpYCHL. Mcropusi oTkpeitust BupycoB (/1.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHUS M JKU3HEACATEIbHOCTH BUPYCOB.
bakrepnodarn. bone3Hum pacTeHWil, XKUBOTHBIX W YEJIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunmra yenoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacmpocTpaHEeHUS BUPYCHBIX 3a00JICBaHII

PasmHuoxenue u WHAWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KneTounslif 1WKI, WIM JKU3HEHHBIM IWKI KieTku. HWMHTepdaza um muTo3.
[Tpouieccrl, mporekaromue B uHTepdaze. Permmmkaius — peakiuss MaTpUIHOTO
cunte3a JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIM HAa0Op — KapHUOTHIIL.
JlumiouHBI W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[utonornyeckue OCHOBBI Pa3MHOXEHUS W HWHIUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierku — wmuto3. Cragum muto3za. Ilporecchl, mpoucxoasume Ha

PAa3HBIX CTaAUAX MUTO3Aa. buonornueckuii CMBICII MUTO3a

52

®opMbI pa3MHOKEHHsI OpPTaHU3MOB: Oecrojoe W ToJioBoe. Buubl Oecrosoro
pPa3sMHOXKEHHUS: [EJIEHHE HaJBOE, IOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CIOopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUEC OJId CCICKIUN
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[TooBOE pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOTO.
Meito3. Cramumu Meio3za. Ilpoueccel, mpoucxonsiiye Ha CTaausIX Meio3a.
[ToBenenue xpomocom B MmeHo3e. Kpoccunrosep. buonoruueckuid CMbICIT M

3HaYEHNE MEN03a

5.4

["amerorenes — mporecc oOpa3oBaHMsI MOJIOBBIX KJIETOK Y KUBOTHBIX. [lo0BbIE
KeJle3bl: CeMEHHUKH U AUuYHUKU. OOpa3oBaHHE M PAa3BUTHUE IMOJIOBBIX KIETOK —
raMmer (CrepMaro30u, SUIEKIeTKa) — criepMaroreHe3 u oorere3. OCOOEHHOCTH

CTPOEHUS SIMIEKJIETOK U criepMaTo30ua0B. OmnogorBopeHue. [lapreHorenes

5.5

NunuBunyanpbHOoe  pasBuTtHe  (OHTOreHEe3).  OMOpHOHAIbHOE  Pa3BUTHE
(ambOpuorenes). Dtanbl SMOPHUOHAIBHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuoHansHoe paszputue. Turbl
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: TPsAMOE, HEMpsiMoe (TMYuHOYHOE). BrusHue
Cpedbl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUSA

HaCJIe,Z[CTBeHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpenmer u 3agaun resetuku. Vcropus pasButus reHeTuku. Bxiag poccuickux
U 3apyOexHBIX YUEHBIX B pa3BUTHUE TEHETUKU. MeTonbl TI'eHETUKU
(TuOpUAOIOTUUECKHIH, [IUTOTCHETUYECKUH, MOJICKYJISIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHEeTHYeCKHEe MOHATHS. [ eHeThuueckas CUMBOJIMKA, UCIOIb3yeMasl B

cXeMax CKpeLlUBaHUI

6.2

3aKOHOMEPHOCTH HAacCJE€AOBaHUs MPU3HAKOB, ycTaHOBIEHHbIEe [. Menpaenem.
MoHOTHOpUIHOE CKpeUIMBAaHUE. 3aKOH eIUHO00paszus THOPHIOB TIEPBOTO
nokosjeHus. [lpaBuiio [IOMUHUpPOBaHHA. 3aKOH pPACHICIUICHHS] TPU3HAKOB.
I'umore3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemMBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBaHUS IMPU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHATU3UPYIOIIEe
ckpeuuBanue.  Mcmonp3oBaHWE — AQHANM3UPYIOMIETO  CKPELIUMBAHUS — JJiA

ompeeeHUs] TEHOTUIIa 0CO0U

6.3

CueruieHHoe HacjenoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HacJeOBaHWIO TeHOB. HapymieHue CIETUIeHHsT TEHOB B pe3yjbTaTe
KPOCCHUHIOBEpa. XPOMOCOMHAasi TEOpHsl HACJIEICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OINpeeTeHUE IMoja. AYTOCOMBI M IOJOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIE M TeTeporaMeTHhIe OpraHu3Mbl. HacnmemoBanue

IMPU3HAKOB, CICIUICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. BuABI M3MEHYMBOCTH: HEHACICACTBEHHAs M HACJICICTBECHHAS.
Poner  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(UKATMOHHOW H3MEHYMBOCTUA. BapHalmoHHBIM psg W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. Koind4ecTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, wWiM TEeHOTUIHMYECKas, W3MEHYUBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTh. Meiio3 W TMOJNOBOW TMpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTalMoHHasT W3MEHYUBOCTh. Kitaccupukamus MyTaruii:
TE€HHBIE XPOMOCOMHbBIE, T€HOMHbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEICTBEHHON n3MeHunBocTH H.1.

Basuiiosa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKH
4eJI0BEKA: reHeaIOTHYeCKHH, OJIM3HEIOBBIH, LIUTOT€HETUYECKUI,
OMOXMMHUYECKUH, MOJEKYyIIpHO-TeHeTHYecKuid. CoBpeMeHHOE OmpeieieHue
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
rmomonipto I1I[P-ananm3a. HacmenmcrBenHble 3a0ojieBaHUs 4YeIOBEKa: TCHHBIC
0ose3Hu, 0OJIE3HH C HACIIEACTBEHHOW MPEIPaCIIONIOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. ComaTuyeckue W TEeHEpAaTUBHBIE MyTauuH. [IpUHIMIBI 310pOBOTO




o0Opa3a J>KU3HHU, JAWATHOCTUKH, MPOQWIAKTUKA U JICUECHHS TEHETHYECKHX
6one3nell. MennKo-reHeTH4eckoe KOHCYJIbTUPOBAHHE. 3HAUECHHE MeIUIIMHCKON

IFCHCTUKHU B IIPECAOTBPAICHUHN U JICUCHUH I'CHCTHYCCKUX 3a00JIeBaHNH YeIOBEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka M Tpolecc. 3apoKIeHHE CEJIeKLUUU U JOMECTHKAIus.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKACHUS ¢ MHOTO00Opaszus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIAEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opoJa, WTamMmm

7.2

CoBpeMeHHbIE METOJbl CEeJNEeKIMU. MaccoBbIi W WHAMBUIYAIbHBIM OTOOpHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpenuBanne — WHOpuauHT. Yucrtas nuHMS. CKpEIIMBAHWE YWCTBHIX JIMHUM.
I'erepo3uc, nnu rubpuanas cuina. HeponcTBeHHOE cKpelMBaHUE — ayTOPUIMHT.
Otnanénnas rubpuamzanus W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIy4YEHUE IOJIAILUIONAOB. JIOCTHIKEHMS CEJIeKLIUU DPACTCHUM, XUBOTHBIX H

MHUKpPOOPTaHU3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpHsS. OTallbl
co3nanusi pexomOmHanTHOW JIHK wm Tpancrennsix opranmsmoB. Kierounas
umxkenepusi.  Kiierounesle  KynbTypbl.  MUEKpPOKIOHAJbHOE  Pa3MHOXKEHHE
paCTeHI/IfI. KJIOHI/IpOBaHI/Ie BBICOKOIIPOAYKTHUBHBIX CEIIbCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTHMUECKHEe W dTHueckue mnpodnembl. MO — reHeTnyecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

DBOJIIOMOHHAS OWOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  ABONIONMHU.  [laJIcOHTOJIOTMYECKHE:  TOCIE0BaTEIIbHOCTh
II0OABJICHHUA BUAOB B HAJICOHTOJIOTHYECKOMU JICTOIMUCHU, TICPCXOAHBIC (I)OpMI:I.
buoreorpaduueckne: cxoactBo W paznuume ¢GayH U QIOp MaATEPUKOB U
OCTPOBOB. DMOPHOIOTUYECKUE: CXOJICTBA U PA3IUIUs SMOPUOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHEIC,
pPYAMMEHTapHBIE OpPIaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKHX IyTeH Yy BCeX

OpraHu3MoB




1.2

OomounonHass teopus Y.  [apBuna. [Ipenmochbuiku  BO3HUKHOBEHHUS
napBUHM3MA. JIBMKYIIHME CHIIBI 3BONMIONMHM BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHUE MPU OTPAHUYEHHOCTU PECYPCOB, HEONpeAeNEéHHasT U3MEHYMBOCTb,

0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunretnueckass teopust HBomonuu (CTD) U  OCHOBHbIE €€ TOJOXKEHHUS.

MuxkposBosmtonus. [Tomynsius kak eIMHUIA BUAA H SBOJTIOINH

1.4

JBrkymue cuiabl ((hakTOphl) IBOJIOIMKA BUIOB B Mpupojae. MyTallMOHHBIN
MpOIeCC U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOMyNsIMOHHBIE BOJHBI U JApeid
reHoB. M3omsmmst u mMurpanusi. EcrecTBeHHBI 0TOOp — Hampasistonmil paxtop
sBOMIOLMHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpraHM3MOB KakK pe3yibTaT dBoonuH. [Ipumepsl
NPUCTIOCOOTICHUN y Opranu3MoB. ApoMopd0o3bl M HAMO0ATAI TAIUH.

Bun u Bunoo6pazoBanue. Kpurepun Bumga. OcHOBHBIE POpPMBI BUI000pa30BaHMUS:

reorpaduyueckoe, 3K0JIOrHIecKoe

1.5

MakposBomtorist.  Popmbl  3BONIOLUMHU:  (UIIETHYECKas,  JUBEpreHTHas,

KOHBEpIeHTHas, NapasuienbHas. HeoOpaTumocTs 3BoIOLNN

Bo3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJIe

2.1

JloHay4yHble IIPEACTABICHUS O 3apOKICHHUM >KU3HH. HaydHble TIuIoTesbl
BO3HHMKHOBEHHS KHM3HM Ha 3emse: aOuoreHe3 M MaHCIEpMHs. XUMHUYecKas
3BOJIFOIIUA. SKCHepI/IMeHTaJIBHOe MOATBCPKACHUC XHUMHUYECKOHU 3BOJJOOUH.
Hauanpabie sTanel Omosnorumveckoit spomtonuu. ['mnoreza PHK-mupa. Ilepsoie

KIJIICTKHU U UX 3BOJJIIOIIMA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xusHu Ha 3emsie mo spam M nepuojam. Karapxeid. Apxeilckas u
nporepo3oiickas opel. [lameosolickas 3pa W €€ TNEpHOIb: KEMOPUUCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JIEBOHCKUM, KaMEHHOYTOJbHBIMA, MEPMCKHUM.
Me3so30iickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUIA, METOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NaJICOre€HOBBIM,  HEOTCHOBBIH,
AHTPOIIOI€HOBBIA. XAapaKTEepUCTHKA KIMMara M TE€OJOTMYECKHX IPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUH PACTUTEIHLHOTO U )KUBOTHOTO MHUPa. ApoMOp(O3bI ¥
pacTeHMi W KUBOTHBIX. [losiBIeHme, pacuBeT M BBIMHUpPAHUE TPYII KUBBIX

OpraHu3MoOB
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Cucrema OpraHhu4YeCKOro ™Mupa KakK OTpPAXKCHUC IBOJIOIUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPTraHNU3MOB

24

DBOJIIOLMS YeJIOBEKAa. AHTPOMOJIOTUSI Kak Hayka. Pa3BuTue MNpeacTaBieHUN O

MPOUCXOXKIACHUN YCJIOBCKA. MGTOI[BI HU3YUCHUSA AaHTPOIIOICHE3Aa. CXO[[CTBa u




pa3uyusl 4eoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE TIOJIOKEHHE YeTI0BEKa.
JBmwxyue cuibl (paxkTopsl) aHTponorenesa. HaciencTBeHHass H3MEHYMBOCTD U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 JKU3HU, W3TOTOBJIICHHE OPYIHM

TpyZa, MBILUICHUE, PEYb

2.5

OCHOBHLIG cTalunu "W BCTBU OJSBOJJIIOIIMHN YCJIOBCKA:. aBCTpaHOHI/ITeKI/I, quOBeK
yMenbid, YenoBek mnpamoxondmuid, YenoBek HeaHAepTadbCKui, YenoBek
pa3yMHbIid. Haxoaku HMCKOMAaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBaHHMS, 0OJAcTb

pacrmpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIC OOJBIIME pPachl: €BPONECOUIHAS (€Bpa3HiicKas),
HErpo-aBCTPaJIONIHAs (3xBaTOpHAJIbHASA), MOHTOJIOUHAS (asmarcko-
amepukaHckas). YepTbl NpUCOcOOIEHHOCTH MPEACTaBUTENEH YETOBEUECKUX pac

K YCJIOBHSM cyiecTBoBaHusA. EquHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyXKarolas cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3afayd M pa3feibl dKOJOTrMU. MeTOoJbl 3KOJIOTHUYECKUX
UCCIIeIOBaHMA. DKOJIOTHYecKoe MUpPOBO33peHue. Cpeapl 0OUTaHUsT OpraHU3MOB:

BOAHasA, HA3EMHO-BO3AyIIIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

32

Oxonornueckue  (daktopel. Knaccubukamus — dKogorHyeckux — (pakToOpoB:
abuoTtnyeckne, OWOTHYECKHE M aHTPONOreHHbIe. JlelicTBHE SKOIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI
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Abunotndeckue (GaKTOphl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPHUOIM3M.
[Ipucnocobnenuss OpraHu3sMoB K  J€HCTBHI0O aOMOTHYECKHX  (DaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckune daxkTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUMN: KOHKYPEHIIHS,
XHUITHAYECTBO, TMApa3sUTU3M, MYTYaJIM3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAJIU3M, HEWUTpaqu3M. 3HaueHHe  OUOTHYECKUX

B3aUMOJICHCTBHIA JUIsl CYIIECTBOBAHUSI OPTaHU3MOB B ITPHPOJIHBIX COOOIECTBAX

3.5

OKOJIOTMYECKHE  XapaKTEPUCTUKM  monyasiuud. OCHOBHBIE — IOKa3aTeau
MONYJISALMHA: YUCIEHHOCTh, IUIOTHOCTB, POXKIA€MOCTb, CMEPTHOCTb, IPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH MONYJISALUY U €€ Peryisinus

Co00111eCTBa U DKOJIOTHYECKUE CUCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Bunbl-momuHaHThl. CBS3U B

OonoreHos3e

4.2

Okosornueckue cucteMbl  (dkocuctemsbl). [loHatne 00 »dKocucteMe u




ouoreoneHo3e. DYHKIMOHAIBHBIE KOMIIOHCHTBI 3KOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BEUIECTB U MOTOK YHEPTHH B IKOCHCTEME.
Tpoduueckue (muIieBble) ypOBHU OSKOCHCTeMBI. [luimeBble Iemu W CETH.
OcHOBHBIE TIOKA3aTEIM SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUbl: TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOMYMBOCTb, CAMOPETYJISALMS, pa3Butue. Cykueccus

4.3

IIpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO MJIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOTeHHbIE 3KOCHCTEMBI. ATPO3KOCHUCTEMBI. YpO60sKOCUCTEMEI.
bronornueckoe n X034iCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycToWduMBOCTH dKocucTeM. CoxpaHeHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
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Yuenue B.M. Bepnaackoro o Ouocdepe. I['panuibl, coctaB W CTPYKTypa
ouoctepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OHMOCHEpPH Kak
r7100abHOM 3KOCUCTEMBI. J[MHamMH4Yeckoe paBHOBeCHME W OOpaTHas CBs3b B
ouocepe. KpyroBopoTsl BemieCTB M OHOT€OXMMHYECKHE IIHKJIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onocdepe 3emun. AHTPONOTCHHBbIE M3MEHEHUs B Ouocdepe.
['mobGanbHBIC YKOIOTHYECKHE TTPOOIIEMEL.
OcHOBa paIMOHAIEHOTO  YIPAaBJICHUS TPUPOAHBIMH pecypcaMH U HX

ucnosib3oBanue. JlocTikeHust OMOJIOTHU U OXpaHa MPUPOIBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

buomnorus, 10 knacc/ [Tonomapésa M.H., Kopuunosa O.A., Jlomununa T.E.; mon
penakiuei [Tonomapesoit M.H., OOmiecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
M3natensckuit  uentp «BEHTAHA-T'PA®y»;  AxkuuoHepHoe  oOIIECTBO
«3marensctBo «lIpocBemienne»

buonorusa, 10-11 xmaccel/ AmnmpeeBa H.J[., OOmectBo C orpaHumdeHHOI
orBeTcTBeHHOCThIO « IOl MHEMO3HMNHA»

buomnorus, 11 kmacc/ ITaceunux B.B., Kamenckuit A.A., Py6mioB A.M. u apyrue
/Mlon pen. Ilaceunuka B.B., AknuonepHoe oOmectBo «l3marenbeTBo
«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. Tlonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buosorus. 10 kiacc.
Mertoauueckoe noco6ue.- M., Benrana - ['pad, 2019;

2. ITonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 kiacc.
Metoanueckoe nocooue.-M., Benrana - I'pad, 2019.

3. llonomapeBa W.H. buonorus. 10 kmacc. Pabouas Tterpanp. — M.;
«BenTanal pad».
4. Ilonomapea WM.H. buonorusa. 11 xnacc. Pabowas terpagp. — M.
«BenTanal pad».

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBbI CETH
UHTEPHET

1. «Emunas  xomnekmuss  Ludpoeix  OOpaszoBarenbHbIX  Pecypcos»
(http://schoolcollection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbI yaeOHUK «brHOTOTHS.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kneTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus

6. http://evolution2.narod.ru/index.htm - sBosrOIIMS

7. http://nrc.edu.ru/est/r4/ - Guosornueckas KapTuHa MUpa
8. http://planete-zemlya.ru/ - [lmanera 3emns

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6monuka
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