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MNOACHUTEJIBHASA 3AIIMCKA

ITpu pa3paboTke mporpamMmbl MO OHOJIOTUHM TEOPETHUECKYKD OCHOBY JJIs
onpezeNieHusl MOAXOAOB K (POPMHUPOBAHUIO COJEp)KaHUs Y4YEOHOro MpeaMera
«buosorusi»  coctaBwiM: KoHUentyaiabHele mnonoxenus PIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOy4YyeHus u
TpeOOBaHUIl K YPOBHIO NMOATOTOBKH BBIITYCKHUKOB, IOJIOKEHHS 00 OOUIMX LEIIX U
NPUHLINIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHETrO
obmiero oOpazoBanusi B Poccuiickoit ®denepaindy, a TakKe TIOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU >KUBOU MPUPOIBI U 00ecriedyeHnH
CYIIIECTBOBAHMsI YeJIOBeUeCKOro oodiiectBa. COraacHO Ha3BaHHBIM MMOJIOKEHUSM,
OIpezieNIeHbl OCHOBHBIE (DYHKIIMM ITPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

ITporpaMMa 1o Ouosoruum pAa€r MpeacTaBIeHUE O Lex, 00 obmen
cTpateruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeneieHue TOo pasfenaM M TEeMaM,
PEKOMEHIYEMYIO TOCIEA0BATEIBHOCTh U3YUEHHUs] yU€OHOro MaTepuaia ¢ yu4éTom
MEXINPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM 00pa30BaTEIbHOIO
poliecca, BO3PaCTHBIX 0COOCHHOCTEH 00YyJarOIITIXCS.

B mporpamme mno Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JINYHOCTHBIM, METAIlIPEIMETHBIM U IPEAMETHBIM pe3yibTaTaM
oOydyeHnss B (OPMUPOBAHMM OCHOBHBIX BHUAOB  Y4e€OHO-IIO3HABATEIbHOU
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYaroUMXCsl MO OCBOCHHUIO COJEP KAHUSA
OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosioruu (10—11 xmaccel, 6a30BbI ypOBEHB) pealn30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HW3Yy4YeHMM Ouonoruu, Onarojaps ueMy B He
IPOCMATPUBAETCA HAINPaBICHHOCTh HAa PpPAa3BUTHE 3HAHUM, CBSA3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  ILEHHOCTHBIX
OpHUEHTAINI JIUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, IPEACTABICHUN O 370POBOM
oOpa3e KH3HU M OEpPEKHBIM OTHOIIEHHWEM K OKPYXKAIoLIeHl MPUPOTHON cpeje.
IToaTomy Hapsny ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHUH, a TAaKKe 3HAHUH O
CTPOEHHUH KUBBIX CUCTEM Pa3HOIO paHra M CYIIHOCTH OCHOBHBIX IIPOTEKAIOIIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEJIeHO BHUMaHHE HCIOJIb30BaHUIO
MOJTy4YEHHBIX 3HAHUM B MOBCEIHEBHON JKM3HU I PEUICHUS MPUKIAIHBIX 33134, B
TOM 4HCJE: NPOQUIAKTUKU HACIEICTBEHHBIX 3a00JIEBAHUN YEJIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
LEeIecO00pa3HOro IMOBEACHHUS B OKpYXKalolled NpUpOIHON cpeae, aHaiuza
BJIMSIHUSL XO3SHCTBEHHOW JAESTENHOCTH YENOBEKAa HAa COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIAAHON HANpPaBIE€HHOCTH
yueOHoro npeamera «buosiorus» NpoauKTOBaHO HEOOXOJUMOCTBIO O0OecnedeHus



YCIOBUH JJIsl pEIICHUsI OJTHOM M3 aKTyaJIbHBIX 3a/]]a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (OpPMHUPOBaHHE y  OOyYaromMXcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecreynBaeT (OPMUPOBAHHE y OOYYAIOUIMXCS TMPEACTABICHUIN O
HAyYHOM KapTHHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KHBOW Hpupoje, e€
OTJIMYUTENBFHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMUd U SBOJIOLUH, CO3JAET
yCIOBHA  JJIS: TO3HAHUS  3aKOHOB  JKMBOW  TIpUpoAbl,  (HOpMUpPOBaHUS
($YHKIMOHATBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pPOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IICHHOCTHOTO OTHOILIEHUS K KUBOU MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKKe IS PEIIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CcpeaHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonoruu odecreynBaeT yCaoBHs A (OPMUPOBAHUS
VUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpBl, CIIOCOOCTBYET HMHTErpallid OMOJOTHMYECKUX 3HAHUH C
NpPEACTaBICHUAMU U3 IPYTUX YU4EeOHBIX NPEAMETOB, B YACTHOCTH, (U3NUKU, XUMHU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYCHHHM Y4eOHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY Ui ONPENEICHHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJAEpKaHHUs, MPEACTABIEHHOTO B MporpamMme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHOro npenmera «buomorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOpPBIM OOYyYaloIUecs: MOJKHbI OCBOMTH 3HAHHMS W YMEHUS, 3HAUMMBbIE MJif
dbopmupoBanus 0OOIIEH KyJIbTyphl, ONPENCISIONNE aJCKBATHOE IIOBEJCHUE
4eJIOBeKa B OKpY’KaIOUIeW NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKOW nestenbHocTH. Oco0oe MecTo B ATOW CHUCTeMe 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHMS, KOTOPbIE CIYX,aT OCHOBOM i1 (pOPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYy4YHOM KapTUHE MuUpa U
[EHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OMOJOTNYECKOro 00pa3oBaHMUs.

CTpyKTypHpOBaHHE COJAEpXKaHHUS Y4eOHOro MaTepuana B IpOrpamMme II0
OMOJIOTHHM OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYEHHMsS 3HAHUM 00
OTIUYUTETbHBIX 0COOEHHOCTAX KUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CIEYIOUINE coaepKaTenbHble TUHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHusA», «KneTka kak Ouomnoruyeckas cucreMan, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOT0OOpa3ve OpPraHUYecKOTO MHUpPaAy,
«IBOJIOLIUSA KUBOU MPUPOABIY, «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTHY.

[lenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJaicHHEe  OOYyYarOUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIbHOU
OpraHu3alMi >KUBBIX CHCTEM pPAa3HOTO paHra U MNpUOOpEeTEeHHuEe YMEHUM
UCIIONIb30BaTh ATH 3HAHUS JJII TPAMOTHBIX JIEUCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] Pa3IUYHbIX KU3HEHHBIX MPOOIEM.

JocTixkeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIIEAYIOMIMX 3a/1a4:

OCBOCHHME OOYYAIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyXKallluX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAy4YHON KapTUHE MHUPA, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOYYaIOIIMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CMOCOOHOCTEW B MpOLIECCE€ aHalW3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, UJEH M TOAXOJOB K HM3YyUYEHHIO >KMBBIX CHUCTEM
Pa3HOro YpOBHS OpraHU3allUu;

CTaHOBJIEHHE Yy oOyvarommxcsa oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUSI OKPYKAIOIIETO
MHUpa JKMBOW MPUPOJbI HA OCHOBAaHUM 3HAHUW U OMbITA, TOJYYEHHBIX MpPU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHre Yy OOydYalIIMXCd YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUYECKUX 3HAHUM B MPAKTHUYECKON NEATEIHbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM KHBOMU
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEl, COOJIIOIEHUS STUYECKHUX
HOPM TIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIEA0BaHUN;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW MJis TOBBIIICHUS YPOBHS
9KOJIOTUYECKOMN KYIBTYpPHI, 4151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH TOCJIEICTBUI CBOEH JEsATEIHHOCTH 10 OTHOILICHUIO K OKpYKarolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MNPO(QUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oOmiero ob6pazoBanusi «buonorus», uszydaemass Ha
0a30BOM YPOBHE, SIBIISIETCSI 00s3aTENIbHBIM yUE€OHBIM MPEIMETOM, BXOJSIIUM B
COCTaB MpeIMeTHOM 001acTi «EcTecTBeHHO-HAYUYHbIE TIPEAMETHI.



Jlist m3ydennsi 6uoaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
otBoauTcs 68 vacoB: B 10 knacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, SCTETUKONW U TPABOM.
Ponb Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOM KApTUHBI MUpA.
Cucrema OMONOTHYECKUX HAYK.

MeToabl MO3HAHUS KUBOW MPUPOABI (HAOIIOAeHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KilacCUpUKalMs, MOJAEIMPOBaHUE, CTaTUCTHYECcKas o0padoTka
JTAHHBIX ).

JdemoHncTpanuu:

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

Tabmuibl 1 cxembl: «MeTOIbI TO3HAHUS JKHBOU MPUPOIBI.

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

[Tpaktuueckass padora Ne 1. «lcrnonb3oBaHuE pa3IUMYHBIX METOAOB IpHU
U3Yy4YEeHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMsA.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeaAMET Uu3ydeHus: ouongorun. Otiandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

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

JdemoHcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE PU3HAKH >KU3HW», «YPOBHU OpPraHU3alUU
YKUBOW NMPUPOABD).

Oo6opynoBanue: Mmojens MoJiekyisl JJHK.

Tema 3. XumMu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMHUYECKUN COCTaB KIETKH. XUMHUYECKUE DIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

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

benku. CoctaB u ctpoeHre OenKOB. AMHUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMbIe M 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (NepBUYHAs, BTOpUYHASA, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIMN OETKOB.



®epmentsl — Owuonormdeckue Karanuzatopel. CtpoeHue ¢epmeHTa:
aKTUBHBIM 1EHTp, cyOcTpartHas crneuuduuHoctb. KodepmeHTsl. BuTamMuHsbl.
OTnuuust pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuibl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl - (caxaposa, JaKTO3a) U TMoJiMcaxapuibl (Kpaxmall, TJUKOIeH,
HeJuT003a). buonornueckue GyHKIUU YIIIeBOJIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUILHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yTJIE€BOAOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTHUU.

Hykneunossie xkucinorsl: JHK u PHK. Hykneoruast — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qpynkunu 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. MeTOIbl U3yUYEHUs KIIETKH.

Knetka kak menoctHas >kuBas cuctema. OOmMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyasl JIHK kak renermueckuil ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckass W mpokapuotruyeckas. OcoOeHHOCTH
CTpPOEHHUs TMpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOU W
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
dbyukiuu. [1nazmatuyeckas memOpana, e€ cBoiicTBa v pyHkuu. [{uronnasma u eé
opranounbl. OnHomeMOpaHHble opraHouabl kieTku: JIIIC, anmapar I'onbmxu,
au30coMbl. [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, IIJTIACTHJIBI.
[TpoucxoxneHne MHUTOXOHApUM M miactua. Buasl mmactun. HememOpaHHbIE
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIIETOUHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QYyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

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

TpaHCIIOPT BELIECTB B KJIETKE.

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 XUMHYECKMX JJIEMEHTOB B HEXHBOM
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

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



AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKN», «CTpoeHue KUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKW,
«CTpoeHue sqpa KIeTKu», « Y IeBOAb, «JIMIuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE Ui MPOBEACHHUS
HAONIOICHUH, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPaCTUTENIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble M mpakTHYecKHe PadoThI:

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

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUM,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U ux
OTIMCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BeliecTB, WK MeTab0au3M. AccuMUIALMS (TIaCTUYECKU OOMEH) U
JTUCCUMUJTISIINS (SHEPTETHUECKUT OOMEH) — JBE CTOPOHBI €IMHOTO TIpoliecca
MeTabomm3ma. Pojib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonu3ma.

Tumnber oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbIii. Poibs dhepMeHTOB
B 0OMEHEe BEIIECTB U MPEBPAILEHUN SHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemMHOBass (a3pl (orocunTe3a. Peakuun
doTtocunTe3a. DPpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TS )KU3HU
Ha 3emue. BiausiHue ycioBuii cpenibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
POJYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCUHTE3UPYIoNIe OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
KU3HU Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BellecTB, BbIJEICHUE U
aKKyMYJIMpPOBaHHE DHEPrud B KJIETKE. JTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenwe m ero Buabl. KucimopoiHoe OKHUCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OxkucnuTenbHoOe dbochopunrpoBaHue. D¢ddexTuBHOCTH
HEPreTUYECKOro OOMeHa.

Peakiun marpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanust renetndeckod wHbOpManuMM B KieTKe. [ €HETHYECKUH KOJ M €ro
cBoiictBa. Tpanckpunius — matpuublii cunte3 PHK. Tpancnsauus — 6uocunTes
Oenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKHCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTHM CTPOCHHS M KU3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpWILHMS, peBepraza W  uHTerpasa. llpodunaktuka
pacmnpoCcTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIl.

JdemoHncTpauuu:

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

Tabmuupbl U cxembl: «Tunel nutaHusy, «Merabonuzmy, «MUTOXOHAPUS,
«JHepreTuueckuil oOMen», «Xnoportact», «Porocunresy, «Ctpoenune JHK»,
«CtpoeHre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynosanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enkay, «CTpoeHHE KIETKN», MOeib cTpykTyphl JTHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii UK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekaromue B uUHTepdaze. Perumkanus — peakuys MaTpPUYHOTO
cunteda JIHK. Crpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumouaHeIi W TAlUIOWIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTosornyeckne OCHOBBI PAa3MHOXKEHUS W  WHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenne knetku — muto3. Craauu mutosza. IIpoueccel, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUIA CMBICT MUATO34.

[Tporpammupyemasi rTuGesb KJIETKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnosoro
Pa3MHOXKEHUA: [JIEJICHWE HAABOE, IIOYKOBAaHUME OJHO- U MHOTIOKJIETOYHBIX,
cropoo0Opa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. McKyccTBeHHOE KJIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE IS CEJICKLUU.

[TosoBOE pa3MHOKEHHE, €ETO OTIIMYHS OT OECHOJIOrO.

Meiio3. Cragum meio3za. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. BHOJIOTMYECKHUIA 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 OBOICHE3.
OcoOEHHOCTH CTpPOEHMS SWIIEKIETOK U crnepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBbHOE Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOUYHBIX >KHUBOTHBIX:
npoOienue, racTpyisius, opraHorese3. [loctamOpuoHanbHOEe pasButhe. TuIbI
NOCTAIMOPHOHANIBHOTO PAa3BUTHS: MpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

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

JdemoHcTpanuu:

Tabmumplt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereratnBHoe pa3MHOKEHHE
pacteHuit», «Jlenenue kneTku Oaktepuiy, «CTpOeHHE TOJOBBIX KIETOK»,
«Ctpoenne xpoMocoMb», «Knertounsrii mukn», «Pemmukamus JTHK», «Mutos»,
«Meiiosy, «lIpsamoe n HenpsMoe pa3BUTHEY, «l'aMeTOreHe3 y MIIEKOIIUTAIOIMINX 1
4yesnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

ObopynoBanue: MUKPOCKOII, MUKpOIpenapaThl «CrniepmMaTo301/1bI
MJIEKOIIUTAIOLIErO», «SIHMIEKIeTKa MIIEKONUTAIEro», «Kapunokunes B KieTkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allllIMKanus «JleneHne KIEeTKW», MOJEIb
JHK, monens metada3Hoit XpOMOCOMBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MmTO3a B KIIETKaX KOHYHKA
KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHass pabora Ne 4. «M3ydyeHue CTpPOEHUS NOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax.

Tema 6. HacjieicTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipeamet u 3aaun reHeTUKU. VicTopus pasBuTHs reHETUKU. PoJib nuronorun
U 5MOpHOJIOTMM B CTAHOBJIEHWH T'€HETUKU. BKilaJ pOCCHHMCKMX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TE€HETUKU. MeToabl TEeHEeTUKU (TMOPUIOJIOTHYECKUI,
IUTOT€HETUYECKH, MOJEKYJSIPHO-TeHEeTUUECKHi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTHYecKasi CHUMBOJIMKA, HCIOJIb3yEMasl B CXEMaxX CKPEILIMBAaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS MPU3HAKOB, YCTaHOBJICHHbIE I'. Mennenem.
MonoruOpuiHoe cKpemmBaHUe. 3aKOH €IuHO-00pa3zus TUOpUIOB MEPBOTO
nokosienus. IIpaBwiio JOMHHMpPOBaHMs. 3aKOH pACUICIUIEHHS MPHU3HAKOB.
['unoresa yncroTel rameTt. [logHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHMS
npu3HakoB.  L{uToreHeTMueckue - OCHOBBI ~ AMTMOPUIHOIO  CKPEIMBAHUA.
AHanmuzupyolee ckpeluBanre. Mcnonp30BaHne aHaIU3UPYIOIIETO CKPEIMBAaHUS
JUTSI OTIPEICIICHHSI TEHOTHIIA OCOOM.

CueruienHoe HacienoBanue npusHakoB. PabGora T. Moprana mo
CLEIUICHHOMY HacJelI0BaHMIO TeHOB. HapyleHne cuemieHus reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. [ 'eHeTHYecKne KapThl.



['eHerrnka moma. XpoOMOCOMHOE ONpeAEieHUE Moya. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['oMoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYHMBOCTH.  XapaKTEPUCTUKA
MO (DUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAsT KpUBasl.
Hopma peakuuu mpusHaka. KoJiM4eCTBEHHbIE M KAYECTBEHHBIC IMPU3HAKA U UX
HOpMa peakiuu. CBoiicTBa MOAUPUKALIMOHHON U3MEHYHUBOCTH.

HacneacTBeHHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalinoHHasi N3MEeHYMBOCTh. Knaccudukanus MyTaluii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHbie (aKTOpHI.
3aKOH rOMOJIOTMYECKHX PSAOB B HaciencTBeHHoM n3menunsoctu H. . BaBuiiosa.

BresnepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOAbl T€HETHUKU
YeJIOBEKa: TCHEATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIEHNE T€HOTHIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBennbie 3a0ojieBaHMsS 4YeOBEKa: TI'€HHBIE OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepatuBHble MyTauuud. CTBOJOBbIE KIETKU. [IpuHUUIBI
310pOBOr0 00pa3a >KU3HH, AMATHOCTUKH, MPOPUIAKTUKHN U JICUEHUS] TeHETHUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHME. 3HAUECHHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPALIEHUH U JICUEHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKa.

JdemoHncTpauuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yerepukos, H. B.
Tumodeen-Pecopckuii, H. V1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHUOPUAHOE  CKpEIIMBAaHHME UM €ro
UTOI€HETUYECKAasE OCHOBa», «3aKOH pAaCIICIUICHUS U €ro ILHUTOreHEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpelIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLHUBAHUAY, «Meiio3»,
«B3auMOoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'€eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CLHEIUIEHHOTO C mnoiom», «KapuoTumbel YenoBeKa UM KUBOTHBIX», «Buael
U3MEHUYHMBOCTHY», «MoauduKanroHHas W3MEHYHBOCTHY, «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoAeIU-aNIIUKAIMK «MOHOTHOPUHOE CKpEILUBAHUE,
«HenonHoe noMuHHMpOBaHUEe», «JurnOpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKpPOCKON U MHKpompemnapatr «Jlpo3zoduia» (HOpma, MyTanuu
(dhOpMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCceBHO.

JlabopaTtopHble M mpakTHYecKHe PadoThI:

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

JlabopaTtopHnas pabora Ne 6. «3yueHne MoaupUKAITMOHHONW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(uiabl Ha TOTOBBIX
MHUKpOIIpenapaTax».

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

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOUECC. 3apOKICHUE CENEKUUH U JTOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOIroo0pasus
KyJIbTYPHBIX pacTeHUW. LIEHTpbl MPOUCXOXKACHHUS JOMAIIHHUX >KUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbIi M MHAUBUIYaJbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['eteposuc, unu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rtubpunmszauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHHUE TOJMIUIOUJIOB. JIOCTMIKEHMSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonOrMs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbsie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHM.
KiloHnpoBaHue BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKoJlorMueckue WM dthueckue  npobiembl. MO —  reHeruyecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

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

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIACHUS M MHOTr000pas3us
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui, «OtnanéaHas rudpunuzamus», «Padboter akanemuka M. @. MBanosay,
«Ilomunnounus», «OObekThl OuoTexHoNorum», «Kierounsle KynbTypel U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHHUE U IEPEHOC T'€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHEIIJION0B JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX03UCTBEHHBIC PACTCHUS.



JlabopaTopHble M mpakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHHSI CEJIEKIMM PAcCTEHUH U
YKUBOTHBIX (Ha CEJEKLMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpuIO
arpoOyHUBEPCUTETA WK HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOLIMOHHASE OHOJIOTHS.

[Ipeanocbulkn BO3HMKHOBEHHUS 3BOJIIOLMOHHONW TEOPUU. OBOJIOLMOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BOMIONUHU. [lameoHTOMOrHYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoAacTBo u paznuyue payH u Gpop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOACTBA M pa3auuus SMOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHbIC,
pYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U 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 3Bostonuu (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MukposBosonus. [lonmynsuusa kak eIMHUIA BUIA U 3BOJIFOLUU.

JBukymiue cuibl ((hakTopbl) SBONIOIMHM BHIOB B MpUpoje. MyTallMOHHBIHI
IpOLECC M KOMOWMHATHBHAs W3MEHYMBOCTH. llOMynsannoHHBIE BOJIHBI U Apeid
reHoB. M3oanus u Murpanus.

EcrectBennbiii oTOOp — HampaBiswoonmi dakrtop sBosronud. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysibTaT 3Bomronuu. [Ipumeps
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UIANO-adaNTallu.

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

MakposBomonsi. DPopMbl  ABONIONUU:  (puiieTUYECKas, JMBEpreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTuMocTh 3BOTIONUY.

[IpoucxoxxaeHne OT HecleNUaIu3UpOBAHHBIX INMpPeIKoB. IIporpeccupyromas
criennanu3anvs. AganTuBHAs paavanus.

JdemoHcTpanuu:



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

Tabmus! u cxembl: «Pa3BuTre OpraHMYECKOro MyUpa Ha 3emiie», «3apOoAbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OOprObBI 32
cymiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo06pasue COpTOB pacTeHHII»,
«MHorooOpazue  mopon  KuUBOTHBIX»,  «[lomymsauuwm»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3sly, «Mnunoananramum», «OOmas aereHepanus»,
«/IBmkymue cuibl 3Bosronum», «Kapra-cxema wapuipyTta nytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUA00OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
HaOOp TUIOAOB M ceMsiH, Kosutekuus «lIpumepbl 3alUTHBIX MPHUCTIOCOOICHHUHN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAINpPaBIEHUS IBOJIIOIUNY, 00BEMHAST MOEINb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Komwiekuus «DopMbl COXPAHHOCTH
VCKOMAEMBbIX JKMBOTHBIX W pacTeHui», Mmonenb ammmkanus «llepexpécr
XpoOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pas3Burtue
JSATYUIKA», MUKponpenapat «/po3zodpuna» (Hopma, MyTanuu (GopMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble M mpakTHYecKHe PadoThI:

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

JlabopaTtopHas pabota Ne 2. «Onucanve npucnocoOJIEHHOCTH OpTraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE U pPa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble NpPEACTABICHHUS O 3apOKACHUM >KM3HU. HaydHble runoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuoreHe3 M maHcrepMmusi. XUMHUYeCKas
HBOMIOIMUSI. AOHUOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'nnoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIl AKUBBIX OPTaHU3MOB.

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

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

KaliHo3olickags »pa ®W €€ mepuoAbl: MaJCOrC€HOBbIA, HEOTCHOBBIM,
aHTPOIIOTEHOBBIN.



XapaKTepucTuKa KJIMMaTa W IeoJIOTHYECKUX mpoueccoB. OCHOBHBIE 3Tambl
DBOJIFOIIUU PACTUTEIBHOTO WM >KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpPraHMYeCcKOTO MHUpa KaK OTpaxkeHHe »3Botouud. (OCHOBHbBIE
CHUCTEMAaTUYECKHUE TPyl OPTaHU3MOB.

OBOJIOLHNA Ye0BEKa. AHTPONOJIOTHs KaK HayKa. Pa3BuTre npeactaBieHui o
IPOUCXOXKJICHUH YenoBeKa. MeToasl H3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuiabl  (pakrtopsl)  aHTpomorene3a.  HacnenctBeHHas
U3MEHYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmecTBEeHHBIM 00pa3 KU3HH,
U3TOTOBJICHUE OPYIHM TPYJa, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbii, YenmoBek mnpsMoxonsummii, YenoBek HeaHIepTaNbCKuM, YemoBek
pasyMHbIi. Haxonku uCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacmpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

UYenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOMIHAA
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUabHAas),  MOHTOJOUJHAs
(a3uaTcko-aMmepukaHckasi).  UepTbl  NPUCIOCOOJEHHOCTH  MpeICTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHWA. EJMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemouncTpauuu:

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

Tabmuubl u cxembl: «Bo3HukHOBeHHMe CoJNHEUHOM cucTeMbl», «Pa3BuTue
opraHnueckoro wmupa», «PacturenbHass KieTka», «KUBOTHas  KIIETKay,
«IIpokapuotnueckasi kietka», «COBpEMEHHAsi CHUCTEMa OpPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «/lpeBHenmme moan», «lpesHue momn», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeloBeueCKre pach».

O6opynoBanue:  mymsiku  «lIpoucxoxknenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaliblla, KPOMAHBOHIIA), CJICTIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YeOBeKa (KaMHU-YOIIIEPHI,
pyOuna, ckpebia), TEOXpoHOJOTHYecKass Tabmura, KoyuleKuus «DopMer
COXPAaHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpakTUYECKHEe PadOThI:

[Tpaktuueckast padora Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUJIEKIIUSAX).



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

Tema 3. OpranusMbl 1 OKpPYKaOIIas cpeaa.

DKoJorus Kak Hayka. 3a/ladyd ¥ pa3zAelibl IKOJIOTUU. MeTo bl IKOJIOTUYECKUX
UCCIIEJOBaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOuWTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAs.

Okonoruueckue ¢akropbl. Krnaccudukamus -skonoruyeckux (HakTopos:
abuoTHyeckue, OMOTUYECKHUE M aHTPOIOTeHHble. JIeiCTBHE OSKOJIOTMYECKUX
(akTOpOB HA OPTaHU3MBI.

Abuotnyeckue (HakToOphl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DOoTONEpUOAU3M.
[IpucnocoOnenust OpraHU3MOB K  JEWUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (haxTopHI. Bunnl OMOTHYECKUX B3aUMOJIENCTBUMN:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, xoonepamus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMUECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTHYECKUX B3aUMOACHCTBUN ISl CYIIECTBOBAHHUSA
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonyiasuuu. OCHOBHBIE IOKa3aTeNlnu
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTh, MPUPOCT,
Murpanus. J[mHaMuka YUCIEHHOCTH MOIYJISIUU U €€ peryssuus.

JdemoHcTpanuu:

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

Tabnuusl u cxembl: kapTa «IIpuponnsie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoB», «®Potonepuoanzm», «llomymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTH MOMYJISIUK UHDY30puu-TyPenbku», «[luiespie nemnm».

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

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

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

ITpakTnueckas padora Ne 2. «Ilogcuér ma0THOCTH MOMYJSLUI pa3HbIX BUAOB
pacTEeHUI.

Tema 4. CooO1mecTBa 1 IKOJI0rHYeCKHE CUCTEMBI.

Coo0miecTBO opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckass (nuieBas). Buasl-nomuHanTel. CBsA3M B
OUOILIEHO3E.

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



KOHCYMEHTBI, peaylleHTbl. KpyroBOopoT BEIIECTB U MOTOK 3HEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKAa3aTENU SKOCHUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTHYECKHE
nupamMubl: MPOAYKUUH, YHUCJIEHHOCTH, OuomMacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCUCTEMA XBOMHOTO
VI TITUPOKOJIIMCTBEHHOTO Jieca.

AHTpONOrE€HHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunBocTH 3kocucTeM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. ['panuiibl, cocTaB M CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ100aIbHOM 3KOCHCTEMBI. J{MHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
onocdepe.

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

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHbIE U3MEHEHHS B Ouocdepe.
['moGanbHbIE IKOIOTHYECKUE TIPOOTEMBI.

CocyuiecTBoBaHME OPUPOJIBI u YeJI0BEYECTRA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA PallMOHAIBHOTO
yOpaBJICHUS MPUPOJHBIMU pECypcaMd U MX HCHodb30BaHue. JlocTukeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

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

Tabmumpr u cxemsl: «[lumesbie nenun», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobuiecTBa», «llenu nuranusy», «IKoJOrHMUECKass MUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro jeca», «buonenos BomoéMa», «ArponeHo3», «lIpumepHsbie
AHTPOIIOTEHHbIE  BO3JEUCTBHS Ha Ipupony», «BaxkHenmme HMCTOYHMKHU
3arpsi3HEHMS] BO3[yXa U TPYHTOBBIX BO», «llouBa — BaskHeMIIas COCTABIIAIOIIAS
ounochepr», «DakTophl Aerpaganuu mnouBy», «llapaukoBelil a3 dexr», «DakTopbl
paavoaKTUBHOTO 3arpsizHeHus: Ouocdeprl», «OO0mas cTpykTtypa Ouocheps,
«Pacmipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT d3KpaH Ouochepr»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ota B mpupoae».

O6opynoBanue: Mopenb-anmukanus «TunuuHble OMOLIEHO3BI», TepOapuii
«PacTtutenbHble cO00IIECTBAY, KOJIEKIMH «buonieHo3y, «Bpeaurenu BaxHEHIIMX
CEIIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIEKIUMU PACTEHUH U
KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIIaM OJHOTO BHUJA,



Kpacnasa knura Poccuiickoii ®enepanmu, H300paK€HUs OXPAHAEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBHLIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOCHHSI  OOYYAalONUMHUCA TPOTPaMM  CpPEIHEro OOImero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUS mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
rPaXKJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIbBHOCTH
U CaMOOINPEACNICHUI0, HajJu4yhMe MOTUBAIIMM K OOY4YEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHUS OHOJOTHYECKOIO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYLIIUMH CUCTEME
OMOJOTMYECKOrO0  00pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE PE3yNbTATBI OCBOEHHUS NpeaMeTa «bHOIorus» QOCTUrarTCS B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOllECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHs, pPa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPY/JAa U CTapLIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUSI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCleIUI0 U
TpagulUMsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, npupoae U
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONIUXCsl PyKOBOJCTBOBATHCS
chOpMHUpPOBAHHOM BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIHUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AEATEIBHOCTH B MPOLECCE PEANM3AMU OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, yBaKECHUE
3aKOHA ¥ PABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HWIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHATH €€;

YMEHUE YUUTHIBATH B CBOUX JECUCTBHUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBHS JIIOJIEH C pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMA LIEHHOCTSMU U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a/a4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHMIO OIMOHEHTOB NpPHU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHou, roppoctu 3a CBOM Kpai, CBOXO PoauHy, CBOM $S3bIK M KYJbTYpY,
MPONIOE ¥ HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEIUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTUXKEHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBIICHHUE U
pa3BuUTHE OHMOJOTUM, TMOHUMAHHWS 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3anmuTte (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,
OPHUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

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

4) 3cTeTH4eCKOro BOCIIUTAHMS:

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



MOHMMAHUE SMOIMOHATBHOTO BO3/ACHCTBHUSI )KMBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPaXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuueckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbl 3[0POBbSI U
IMOIMOHAIBHOIO 0JI1ATONOTyYHs:

NOHMMaHHWE W pealu3alnus 37A0pOBOro M 0e30macHoro obpasza >KU3HU
(3m0poBO€  mUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHWJI U HOPM,
cOalaHCUpPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryisipHas (usndeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (PHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

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

OCO3HAHUE TOCIEJACTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (YHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

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

WHTEpPEC K pa3nuyuHbIM cdepam npodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHbBIE KU3HEHHBIEC IJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0 U C€aMOOOpa30BAHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

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

MOBBIIICEHUE YPOBHS JKOJOTUYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYNIKOB M OLEHKM HX BO3MOXHBIX MOCIEACTBUM s
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIIeM U TMyTed uxX
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble MPU M3YUYEHUH OHOJIOTUHU
3HAHUS M YMEHUS TpPU pEUICHUH NpoOJeM, CBA3AHHBIX C PalMOHAIBHBIM
MPUPOAOIOIb30BaHUEeM  (COOMIOZICHNE TIpaBWJI  TOBEACHUS B TPUPOJE,
HAIpaBJIEHHBIX HA COXPAHEHUE PABHOBECHUSI B DSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);



AKTUBHOE  HENPUATUE JECUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroUEu
IPUPOJIHON cpefie, YMEHHE MNPOTHO3UPOBATH HEOIArONpHUsATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

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

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTUKW, OCHOBAHHOTO Ha JTUAJOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

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

NOHMMaHUE crneuuuK OWONOTHMH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeICTaBiICHUS 00 OKPYXAloIleM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MIpodsieM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIIMU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  NPOOJIEMBI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeHW BbIXOJA U3 INIOOAJBHBIX YKOJIOTHYECKUX MPOOIEM U
oOecrieyeHus  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOIMYECKMX 3HAaHUUW B LEJAX
HNOBBILIEHUS] OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAJIBHOM IPaMOTHOCTH OOydYarommxcs, popMUpyeMoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHMs MJI1 aHauu3a H
OOBSCHEHUS SABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAYYHBIX (DAaKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO ITOIYYEHHUs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OWOJIOTMUYECKHUE 3HAHUS Ui
pelIeHns Mpo0JIeM B pealIbHbIX KU3HEHHBIX CUTYalUsIX;

OCO3HaHUE I[IEHHOCTH HAy4YHOH JEATEIBHOCTH, NOTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh ¥  CIIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IOJIyY€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yabTaThl OCBOEHMsI yuyeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHbIE MOHSITHUS, OTPaXKAIOIINe
[EJIOCTHOCTh HAYYHOM KapTUHbI MHpa U CHEHU(PHUKY METOJOB TO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus, SIBICHHUE, MpOIECC,
CUCTEMA, HAay4YHbII (aKT, NPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIOBaHUE,  HAONIOJEHHWE, U3MEpPEHHe, OSKCIEPpUMEHT U JAPYTuXx),
yHHUBEpCajbHble y4eOHble JeHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIE), obecrneynBaroIIme dhopMupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYarolIuxcs, CIOCOOHOCTH
o0OyJarmuxcs UCTIONb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCalbHbIC y4YeOHBIC JCHCTBUS B
IIO3HABATEIILHON U COLMAJIBHOW MTPAKTHKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS IPOTPaAMMbl CpEIHEro OOIIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

Osaanenue YHHBEpPCATbLHBIMU yueOHbIMH MO3HABATeJIbHbIMH
JeCTBUSIMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOSATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILICHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH s ), paCKPBIBATh CMBICIT
OMOJIOTHYECKUX TOHSATUM (BBIAEIATHh UX XapaKTEpHbIC MPU3HAKHU, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpEeNeNATh IEJIU JSATCIbHOCTU, 3ajiaBasi MHapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTHU C MOCTABJICHHBIMU LIEJISIMU;

WCITOJI30BaTh OMOJIOTUYECKHUE TTOHSATUS JUIsl OOBSICHEHUS (DAKTOB M SBICHUMN
JKUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE pPACCYyXJCHHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

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



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IJIAaH pEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe MCCIIEeI0BAaTEIbCKHE 1eliCTBUSA:

BJIa/I€Th HaBbIKAMU Y4eOHO-UCCIIeI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHs MPAKTHUECKUX 3a]1a4, TIPUMEHEHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3iMyHble BUABl JEATEIBHOCTH IO TMOJXYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalMH, MPeoOpPa30oBaHUIO M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3JaHUH YUEOHBIX U COLMATBHBIX IPOCKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSAMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
NESITEIbHOCTH U KU3HEHHBIX CUTYAIIHsIX;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ peUleHHs, HAaXOAWThb apryMEHThI JJs J0Ka3aTeJbCTBA
CBOUX YTBEPXJCHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHUs 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSAX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOMCK MEpEeHOoca CPEJACTB M CIOCOOOB
JENUCTBUA B TPO(HECCHOHATBHYIO CPEy;

YMETh MEPEHOCUTh 3HAHUSA B IO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE HJEU, 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, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

dbopMyIMpOBaTh 3aNPOCHl U MPUMEHSATh PA3IMYHBIC METOJbI MPU MOUCKE U
oTObope Omosiornyeckor MHPopMaIuu, He0OXOAMMOMN JISI BBIMOJHEHUS Y4EOHBIX
3amady;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJlbHYIO  (HOpPMY  TIPEICTABICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHSATh XUMHYECKHE, (QU3NUYECKUE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMYIbI, aO0OpeBHATypy, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATJISTHOCTH;

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

Ogi1aieHHe YHHUBEPCAJbHBIMA KOMMYHUKATUBHBIMHU A€HCTBUSIMH:

1) o61enme:

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

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

BIAJCTh PA3TUYHBIMU CTIIOCOOAMHU OOIINECHHS] M B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISITh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOpPPEKTHOU hopme popMyIrpoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh ¥ HMCTOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBAThH HEOOXO0IUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBHUS NIPH PEIICHUU YI4eOHOH 3a1a4u;

BBIOMpaTh TEMAaTUKy 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 JECWCTBHM,
pacrpenenatb poid ¢ Y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIA[a M KaXXJOrO0 YyYacTHHKAa KOMaHIbl B
001l pe3ynbTat no pazpaboTaHHBIM KPUTEPHUSIM;

IIpe/yarartb HOBBIE IIPOEKTHI, OLEHMBATh HJAEH C TO3MLUHWHA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJaeHne YHUBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSAMM:

1) camoopranuszanus:

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

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

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO NIESTEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBISATh IUIAaH pEIICHHs MpoOJeMbl C  y4EToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBATh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIuLUU B
pa3HBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJ€Th HABBIKAMU  [O3HABATEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIEKCUU IJI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATB ce0sl, MOHMMAsi CBOM HEJOCTATKU U TOCTOMHCTBA;

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

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKa.

IMPEAMETHBIE PE3YJIBbTATDBI

ITpenmeTrHble pe3yabTaThl OocBoeHusi nporpaMMmbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUSA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
peoOpa30BaHUIO 3HAHUM, BUBI JIEATEIBHOCTH MO MOJIYYEHUIO HOBOT'O 3HAHUS U
OPUMEHEHUIO 3HAHUI B Pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, @ TAKKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHbie
pe3yabTaThl IPEICTaBICHbI IO TOaM 00yUYEHHUS.

[TpenMeTHbie pe3yabTaThl OCBOEHUSI yueOHOro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

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

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOrMUECKUX TEPMHUHOB M IOHSITHIA:
KU3Hb, KJETKA, OpraHu3M, Meraboau3M (OOMEH BEIIECTB M MpPEBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsilts), YPOBHEBAsE OPraHU3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEeOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, ILIEHTpaJbHas JIOTMa MOJIEKYJsIpHON Ouosnorun), 3axoHsl (I
Mengens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensiTe rpaHULb
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BJaJIeTh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOMIOICHNUE U
OMMCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHWI, OpraHMU3alys U TMPOBEICHHE
OMOJIOTMUECKOTO  HDKCIIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISIBICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYYEHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIIECTB U IIPEBPALLEHUS 3HEPIUU B KIETKE, (pOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUIAYaJbHOTO PpAa3BUTHUA OpraHu3Ma
(oHTOTEHE3);

YMEHHME NPUMEHATh MOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHWUM, JJI NPUHATUS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJpl0 oOecreyeHus Oe30M1acCHOCTH CBOETo 3/10pOBbS U 30POBbS
OKpY>KaIOIIMX JIOACH, COOI0IEHUsI HOPM IPaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHOM cpesie, MOHMMAHUE HEOOXOAMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBpPEMEHHON  Ouosormu U OMOTEXHOJOTMH Ui  palUOHAJIbHOTO
IPUPOIOTIOTB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHbIE TEHETHYECKHEe 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAHME, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBAaHMs JJIsl MpeCKa3aHUsl HACJIEJOBAHUS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYECKHe pPadOThI, COOII0IATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALUIO
OMOJIOTMYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMalMK, HayYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHMOJOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHMCbMEHHBIE M YCTHBIE COOOLIEHMUS,
0000111251 OMOJIOTMUYECKYI0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpenMeTHbie pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buomorus» ¢ 11
KJlacce JOIKHBI OTPaXKaTh:

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

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMUECKUX TEPMHUHOB M IOHSITHIA:
BUJ, TIOMYJIALKSA, T€eHO(OH, IBOIIOLMS, ABMKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLNH,
IPUCTIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHMUE, JKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas MpamMua, OMoreonenos, onocdepa;

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

yYMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMHCaHNE JKUBBIX CHUCTEM, MPOIIECCOB U SBJICHHIA, OpPraHM3AIMs W TPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIJKCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyEMbIMU BEIUYHMHAMU, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3YIbTATOB;

YMEHHE BBIICISATh CYIIECTBEHHBIE MPU3HAKA CTPOSHHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJOB, TMOMYJSALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAYLEHTOB,
OMOTeOIeHO30B W 3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUs, MPUCIOCOOIEHHOCTH
OpPTaHHW3MOB, JIEUCTBHUSA DJKOJOTHYECKHX (PAKTOPOB HA OpraHU3MBI, TepeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHEHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KPYyroBOPOTa BEIIECTB U OMOTrCOXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSATH TMOJIYYCHHbIC 3HAHUS IS OOBSICHEHUS OWOJIOTHUYECKUX
NIPOIIECCOB W SIBJICHWM, /IS TPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKpY>KaIOIIMX JIOACH, COOMII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
IPUPOJIHON cpese, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAIMOHAIIBEHOTO TIPHUPOIOTIOIH30BAHHS,

YMEHHE pPEeIaTh dJEMEHTapHbIe OMOJOTHYECKHE 3a7aud, COCTABIISATH CXEMBI
MEepEeHOCca BEIIECTB U SHEPTHUU B IKOCHUCTEMAaX (LIeMU MUTAHUS);

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadoThI, COOII0IAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HWHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO T[ICEBIIOHAYYHBIC 3HAHHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpEACTBa MacCOBOW MH(GOpPMALIMU, HAYYHO-IIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJI0OaJbHBIE  SKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast OMONOTHUYECKYI0 MHPOPMAIUIO U3 HECKOJBKHX HUCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jgeoB U TeM nmudpoBbIe
Ne i/ P Konrtpoabnbie  IIpakTnueckue (ubp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHI Kak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cuCTEMBI U UX OpraHu3aIus 1 buGnnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHH COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
4 IKH3HENeATETLHOCTE KIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE U MTHAVBUYAIBHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UIBMEHUUBOCTh 2 15 bubmuorexa [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudponBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
1 1
IBOITIOLHOHHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnnorexka HOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpy>Karolas cpeaa 5 1 bubmorexa HOK
P pyarottiad cpea https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo011ecTBa ¥ SKOJOTHYECKUE CHCTEMBbI 9 https://m.cdsoo.r/7f41ccT4
bu6mmoreka [IOK
P 2
> C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypchl
but6mmoreka [IOK
1 buosnorust B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOM TPUPOJIBI.
[IpaxTuueckas padorta Ne 1
but6mmoreka [IOK
2 «/Mcnonp30BaHre pa3IMIHBIX 1 0.5
https://m.edso0.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMONOTHYECKIX 00BEKTOBY
3 buonornuyeckue cucTeMsl, IPOLIECCH 1 bubnmoreka [JOK
1 X U3yUCHUE https://m.eds00.1ru/863e6564
4 XuMHYECKUN cocTaB KIIeTKH. Bonma u | bubnunorexa [IOK
MHHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
bubnunorexa [IOK
5 b .C 0 1
S LOCTAB I CTPOCHHE DEIKOB https://m.edso00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «/3ydeHue | 0.5 bubnmoreka [JOK
KATAJIMTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
b K
7 VYrineBonsl. JInnuabl 1 nbmmorexa IO

https://m.eds00.ru/863¢6870




bubnunorexa [IOK

8 Hywnensonsie keiotst. ATO https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 METOIbI M3yUEHHUS bubnmoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Krnertka kak 1ieioctHas KuBast
cucremMa
CTpoeHne 3yKapuoTUYECKOUN KIETKH.
JlaGopaTtopnas pabora Ne 2
«M3yueHne cTpoeHus KIETOK bubnuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6£0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIMpEnapaTax U ux
OTHCAHUE»
bubnunorexa [IOK
12 OOMeH BelEeCTB WM MeTa00JIN3M https://m.edsoo.rw/863¢766¢
bubnunorexa [IOK
13 Potocures. XemocHHTes https://m.eds00.ru/863e7¢98
14 DHepreTUIeCcKuii 0OMeH bubmorexa [TOK
https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IHUKII KIETKHU. [lenenue
KieTku. Muto3. JlabopaTopHas
15 paborta Ne 3 «Habmrogenne MuTo3a B 0.5 bubnmorexa LOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIpEnapaTax»
16 buocunres 6enka. Peaknus bubmuorexa [{OK
MaTPUYHOTO CUHTE3A https://m.edsoo.ru/863e796e
bubnunorexa [IOK
17 Tpancasuus — Ouocunres benka https://m.edso00.ru/863e796¢
18 Hexnerounsie hopmbl )KU3HU — bubmuoteka [JOK




BUPYCBI

https://m.edso00.ru/863¢7540

but6mmoreka [IOK

19 DopMBbI pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
N but6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OMI0q0TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 0.5 bu6muoreka [JOK
«3yueHne CTpOECHUS MOJTOBBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
2 NunuBuyansHOE pa3BUTHE bu6muoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
3 ['eneTnika — Hayka o bubnmoreka [JOK
HAaCJICACTBEHHOCTH Y N3MEHYNBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTHU HACIIEAOBAHUS
24 pU3HAKOB. MOHOTUOpUIHOE bubmmorera IHOK
https://m.edso0o.ru/863e8878
CKpeIlIMBaHHe
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 f€3aBI/II()ZI/If\[/IOFO H;::JII:I[OBaHI/IH bubmmorexa [OK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CreruieHHOE HaclIeIOBaHue
npu3HakoB. JlaboparopHas pabota
2 Neo 5 «M3yuenue pe3ynbTaToB 0.5 bu6muoreka [IOK
MOHOTHOPHUIHOTO U TUTUOPUIHOTO https://m.edso00.ru/863e8c60
CKpEIIUBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpENapaTax»
27 I'enetuka noma. Hacienosanue but6mmoreka [IOK




IMMPU3HAKOB, CICIVICHHLIX C IMOJIOM

https://m.edso0.ru/863e8c60

HN3menunBocth. HenacnenctseHHas
U3MEHUYUBOCTh. JIabopaTopHas

73 pabora Ne 6. Uzyuenwue | 0.5 bu6muoreka [IOK
MOIU(DUKAITIOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863¢e8efe
MOCTPOEHNE BAPUALIMOHHOTO psifia U
BApUAITMOHHOM KPUBOM»

HacnencTBeHHast ”3BMEHUYMBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bu6muoreka [IOK
«AHanu3 MyTauil y 1po3o¢puibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»

but6mmoreka [IOK

30 Tenernia estobeta ! https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10

31 teme «HacnenctBeHHOCTH U 1
U3MEHYMBOCTH OPraHU3MOB)

but6mmoreka [IOK

32 Cenekuns kak Hayka H npouece ! https://m.edso0o.ru/863e92 14

3 MeTo/ bl U TOCTHXKEHHUS CENTCKIINU | bubnuorexa [{OK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863¢9214

14 broTexHOoIorus Kak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.eds00.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypchbl
1 DBOJIIOLIUAS M METObI €€ N3yUEHUS 1 bubmorexa OK
H A ya https://m.edsoo.ru/863ea20e
) Hctopus pa3BuTus npeacTaBieHui 1 bu6muoreka [IOK
00 3BOJTIOIIUN https://m.eds00.ru/863e¢9570
but6mmoreka [IOK
3 Muxkpo3BOIIO 1
HKPOIBOTIOLIA https://m.edsoo.ru/863e9cle
[Tonynsmmst Kak 3JIeMeHTapHast
€IMHUIIA BUA U IBOJIIOIUH.
5 A but6mmoreka [IOK
4 Jlaboparopnas padota Ne 1 1 0.5
https://m.eds00.ru/863e¢99¢6
«CpaBHEHHE BUJIOB 110
MOp(}OITOTHUECKOMY KPUTEPHIO)
5 JIBroKyIue CUitbl (3J1€eMEHTapHBIC 1 bu6muoreka [IOK
(haKTOpBI) SBOTIOLIHH https://m.edsoo.ru/863e¢9da4
bubnunorexa [IOK
6 EcrecTBe i1 0TOOp U ero ¢o 1
TCCTBEHHEIT OTOOP H €ro opme! https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNY:
MIPUCTIOCOOJICHHOCTh OPTAaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0.5 bu6muoreka [IOK
pa6ora Ne 2 «Omnucanue ’ https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepay»
2 Hanpasnenus u nytu 1 bubnmoreka [JOK

MAaKpO3BOJOIIHUN

https://m.edsoo.ru/863e9cle




9 HeoOpaTtumocTs 3BOIMIONIAN
10 Hctopus xu3Hn Ha 3emMiie U1 METObI
e€ U3y4eHus
1 ['MnoTe3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam U bubnmoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTEIBHOTO U )KUBOTHOT'O MHpA.
13 [TpakTuyeckas padora Ne 1 0.5 bu6nuorexa [IOK
«M3ydyeHre UCKOIaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUN U KUBOTHBIX B
KOJUTEKIIUSAX »
14 CoBpeMeHHas cuctema bu6muoreka [IOK
OPraHUYECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeTIOBEKa (aHTPOIIOTECHE3) Bubamorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBrokymue cuitbl (paxTopsl) bu6muoreka [IOK
aHTPOTIOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YeJioBeKa
13 UenoBeyeckue pacel U MPUPOIHBIE bu6muoreka [IOK
ajarnTalyy 4yeaoBeKa https://m.edsoo.ru/863caca2
PeseprubIil ypok. O6006111eHIE TIO
19 Teme «BO3HMKHOBEHHE U pa3BUTHUE
JKU3HU Ha 3eMiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnunorexa [IOK




(baxTopsl

https://m.edsoo.ru/863eafec

AbGuoTtndeckue (HakTopsI.
Jlaboparopnas pabota Ne 3.
«Mopdomoruueckue 0COOCHHOCTH

. bubmuorexa [{OK
22 pacTeHU U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
obutanus». JlabopatopHas pabora
No 4. «Bnusgnue cBeta Ha POCT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubnunorexa [IOK
23 buotnyeckue dpakro
HOTHHECKHE GaKTOpEI https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nonyssiun. [Ipaktuueckas padora
24 Ne 2 «IToacuéT IIoTHOCTHU 0.5
MOMYJISIIIMA Pa3HBIX BUOB
pacTeHui»
’5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
2 DKOJOTUYECKHUE CUCTEMBI bubnuorexa [{OK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENId YKOCUCTEMBI.
bubnunorexa [IOK
27 DKOJIOTUYECKUE MUPAMUJIBI.
N https://m.edsoo.ru/863ebSfa
CaoiictBa sxocuctem. Cykieccus
28 [Ipupoanbie 3KOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnmoreka [JOK
AKOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIIECTBOBAHUS bu6muoreka [IOK

o6uocdepsl

https://m.edso0.ru/863ebd16




32 YenoeuecTBO B Onochepe 3eminn 1
3 CocyniecTBOBaHHE TPUPOJIBI U | bu6muoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O0001ICHHE TEMBI
34 «Coo0011ecTBa ¥ YKOJIOTMUECKHAE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOIT'PAMME
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