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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTHMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoAX0J0B K (OPMHUPOBAHUIO COJIEpPKaHUS Y4eOHOIro TNperMeTa
«buosorusn»  coctaBwiIM: KoHUenTyaineHble mnojoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOy4YyeHus u
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENsIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CpPEIHEro
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, paclpeaeieHue IO pasfenaM H  TeMaMm,
PEKOMEHIyeMYIO TOCJeI0BaTeIbHOCTh U3yUeHUs y4eOHOTO Marepuaja ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEILHOTO
mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEH 00YyJarOIITIXCS.

B nporpamme mo OuonorMM Tak)Ke YYMTHIBAIOTCS TpeOOBaHWMS 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
OPUEHTAINIA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIICHUS, TPEICTABICHUH O 3J0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXKAIOIIeH MPUPOIHON Cpene.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEJIeHO BHUMaHHE HCIOJIb30BaHUIO
MOJTYYCHHBIX 3HAHUW B TMTOBCEIHEBHOMN JKM3HU JIJISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCle: NpOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHMI 4Yel0OBEeKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKU
1[EJIeCO00pa3HOr0 TMOBEACHHUS B OKpYXKalollled NpUPOAHOW cCpeiae, aHalu3a
BIIUSTHUAS XO3SUCTBEHHOW ACSATENBHOCTH YEJIOBEKAa HAa COCTOSIHHE TMPUPOIHBIX WU
WCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHOW HANIPABICHHOCTH
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, SKOJOTHUYECKOI'0 MBILIUICHHUS, IICHHOCTHOT'O OTHOILICHUS K JKUBOM MPUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe IS PEIIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CpeaHero  oOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun odecreynBacT yciaoBus i (GOPMUPOBAHUS
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 KyJIbTYpOCOOOpPA3HOrO 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 YY€TOM MPUOPUTETHOTO 3HAUYCHHMS 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.

Llenp u3yuenuss ydyeOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOy4yaloIUMUCSH 3HAHUAMH O  CTPYKTYPHO-(YHKIMOHAJIbHOU
OpraHM3alMM >KMBBIX CHCTEM pa3HOIO paHra U MNpUOOpEeTeHHuEe yMEHUH
UCIIONIb30BaTh ATH 3HAHUS JJII TPAMOTHBIX JIEUCTBUH B OTHOLICHHH 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 MO3HAaHMs, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHM3aliH, BBLAAIOIINXCS 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 OEPEKHOTO OTHOILIEHUS K HEH, COOIOICHNS 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.

B cucreme cpennero oomero oOpazoBanus «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM YYEOHBIM IMPEAMETOM, BXOASIIUM B
COCTaB MPEeIMETHOMN 0051acTH «ECTEeCTBEHHO-HAYUHBIE TIPEAMETBD».



Jlst m3ydenust 6noaoruy Ha 6a30BOM YPOBHE CPEIHEr0 001Iero o0pa3oBaHus
otBoauTcs 68 vacoB: B 10 knacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).

COJAEP)KAHUE OBYYEHUSA

10 KIIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Qpuiocoduein, STUKOM, I3CTETUKON U MPaBOM.
Ponb Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOM KAapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeToapl TO3HAHUS KUBOUW MPUPOILI (HAOIIOIEHNEe, SKCTICPUMEHT, ONMCAHUE,
u3MepeHue, Kiaccuukanus, MOACIMPOBAHHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdeMmoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konbros, {x. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxembl: «MeTO b TO3HAHUS JKHBOU MPUPOIBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

[Tpaktuueckass padora Ne 1. «Vcrnosb3oBaHME pa3IMYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U X OPraHU3aHs.

Xusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ounonoruu. OTinyme
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHUCTEM U MX pa3HOO0Opa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHbIA, MOMYJISAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA ), OMOC(EepHBI.

JdemouncTpauuu:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HW», «YPOBHU OPTaHU3AIUU
YKUBOW MPUPOABD).

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. XumMu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE BJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKUMM BOABI M MHUHEpaJIbHBIX BeUIECTB B KieTke. lloanep:kanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u crpoeHue 0enkoB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHnnmble 1 3aMEHUMBIE aMUHOKHUCIOTBI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (NIepBUYHAs, BTOpUYHASA, TpPETHYHAs U



YeTBepTUYHAsT CTPYKTypa). XHUMHUYECKHMe cBoWcTBa OenkoB. buonormueckue
byHKIIMN OETIKOB.

®epmentsl — Owuonormdeckue Karamusatopel. CtpoeHue QepmeHTa:
aKTUBHBIA I1EHTp, cyOcTpaTHas crneuupuyHoctb. KodepmeHnTsl. Butramussbl.
OTnnuus PepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

YrneBompl:  MoHOcaxapuibpl  (TJIOKO3a, pubo3a ©  JI€30KCHpHO03a),
aucaxapuipl  (caxaposa, JakTo3a) W nosmcaxapuiabl  (Kpaxmall, TJIMKOTEH,
1EeJUII0I103a). bronornyeckue pyHKIMM yTriIeBOIOB.

Jlunuael:  Tpurauuepuasl, ¢Gocdoaunuasl, crepounbl. [wapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yIJ€BOJIOB, OEJIKOB M JTUMHUA0B KaK HICTOYHUKOB SHEPTHUU.

Hyxkneunoseie xucnorer: JIHK wn PHK. Hyxkmeornasr — wmoHOMEpSI
HyKJIenHOBBIX KUCTOT. Ctpoenue u ¢pyukiuu JHK. Ctpoenue u dynkuuun PHK.
Buaet PHK. AT®: ctpoenue u GyHKIuu.

[{uronorus — Hayka o kietke. Kiietounas teopust — npumep B3aMMOAECHCTBHS
uzel u (akToB B HAYYHOM MO3HAHUU. MeToIbl H3yUeHUS KIETKH.

Knerka kak 1enoctHas >kuBas cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapyxHas MeMOpana, Mmonekynbl JIHK kak renermueckuii ammapar,
cUCTeMa CUHTE3a OenKa.

Tumsl KIETOK: »JyKapuoTHuYeckas U Mpokapuotnuyeckas. (OcoOeHHOCTH
CTpOEHHs MpoKapuoTHueckor kieTku. Kierounas ctenka Oakrepuii. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, JKMBOTHOM U
IpUOHOM KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTE€HKA, FJIMKOKAIUKC, UX
¢bynkun. [Inazmatnueckas memOpana, e€ cBoiictBa u ¢pynkiuu. L{uromnasma u eé
opranounbl. OmHoMeMOpaHHbIe opraHouabl kiaeTku: OIIC, ammapar I'onbmxw,
au30coMbl. [loyaBTOHOMHBIE OpPraHOWIbl KIIETKW: MHUTOXOHIPHUH, ILJIACTHJIBI.
[IpoucxoxjieHne MUTOXOHJApUH W TiacTua. Bunbl mactun. HememOpanHbie
OpraHOUABl KIETKU: PHOOCOMBI, KJIETOUHBIM ILIEHTP, LEHTPHUOIH, PECHUYKH,
KIyTUKU. QyHKIIMN OPraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynaTopHblil neHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BELIECTB B KJIETKE.

JdemoHncTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacrpeneneHue XUMHAYECKUX JJIEMEHTOB B HEXKUBOM
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.



Tabmuupl u cxembl: «llepuognueckas TabnHIIa XUMUYECKUX SJIEMEHTOBY,
«CtpoeHne MOJEKyYIbl BOAbY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue ¢pepmentay, «Hyknennosoie kuciotel. JJHK», «Ctpoenue monekynbl
ATDy», «CtpoeHnE PyKapUOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOW KIIETKWY,
«CTpoeHue pacTUTEIbHOM KIETKH», «CTpOeHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sqpa KIeTKu», « Y IeBOAb, «JIMIuas.

ObopynoBaHue: CBETOBOW MHKPOCKOM, OOOpyAOBaHHWE /Jsl TPOBEACHUS
HAOJNIOICHUH, W3MEPEHHUH, SKCIEPUMEHTOB, MHUKpOIpenaparbl pPaCTUTENbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpakTHYECKHE PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHune KaTaJIMTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMuUIa3bl WK KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHUI,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
ONKCAHUEN.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMUJISIUS (PHEPreTUUecKruii OOMeH) — JIB€ CTOpPOHBI €AMHOr0 Ipoliecca
Merabosm3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbIii. Pombs dhepmenToB
B 0OMEHe BEIIECTB U MPEBPAILEHUN SYHEPTUU B KIIETKE.

®ortocunTte3. CBeroBas W TeMHOBag (Qa3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPhHekTUBHOCTL (hoTOCHHTE3a. 3HAUECHHUE (POTOCUHTE3A JJI JKU3HU
Ha 3emsie. BausiHue ycnoBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOJYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTe3. XE€MOCUHTE3UpYIoNIe OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMJI€.

OHepreTnueckuii oOMeH B KjeTke. PaciuenyieHue BellecTB, BBIACICHUE U
aKKyMyJMpPOBaHHE OJHEPruM B KIETKE. OJTambl SHEPreTHUYecKoro oOMeHa.
['mukomu3. bpoxkenne m ero Buabl. KucimopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxucIUTENBHOE dhochopunupoBanue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiun marpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanus renetnueckod uHpopmanmMu B KiIETKE. ['@HETHUECKHM KOA U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsauus — 6uocunTes
Oenka. Otanbl TpaHchsiuud. KoaupoBaHue aMuHOKUCIOT. Ponb pubocoMm B
ouocuHTe3e Oernka.



Heknerounsie ¢popmsbl xu3Hu — BUpychl. Mctopus otkpeitust Bupycosn (/1. .
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS W KU3HEHHOTO IIUKJIa BHUPYCOB.
bakrepunodarn. bome3nm pacTeHmid, >KMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BUY) — BozOyaurens CIIM/Ia.
OOpatHast ~ TpaHCKpuWIlLMsS, peBepraza W  uHTrerpaza. llpodunakruka
pacmnpoCcTpaHEHHUs] BUPYCHBIX 3a00JI€BaHUIl.

JdemoHncTpauuu:

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

Tabnuubl u cxembl: «Tunel nutanusy, «Meraboauzmy, «MUTOXOHAPUS,
«JHepreTudyeckuii oomen», «Ximopomiacty, «®Potocunredy, «Ctpoenune JIHK»,
«Ctpoenre u QPyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Koy,
«Bupycs», «baktepuodarn», «CtpoeHune u xu3HeHHbINH 1uka Bupyca CII/la,
oaktepuodaray, «Permmukarus JJTHK».

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

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHplii TIUKI, WX >KU3HEHHBIM MK KieTku. MHTepdaza m MuTos.
[Ipoueccsl, mpoTekawomue B uUHTepdaze. Perumkanus — peakuys MaTpUYHOTO
cunre3a JIHK. Crpoenue xpomocom. XpOMOCOMHBIM HaOOp — KapHUOTHII.
JlumiouaHeIi W TalUIOWIHBIA ~ XPOMOCOMHBIE  HAOOphI.  XPOMATHIBI.
[{uTosiornuecKkue OCHOBBI PAa3MHOKEHUS W  HWHJIWBUIYAJbHOTO  pPa3BUTHSA
OpraHu3MOB.

Henenne knetku — muto3. Craauu mutosza. IIpoueccel, nmpoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHUYECKUI CMBICIT MUATO34.

[Iporpammupyemasi ruGesb KJIETKA — aromnTo3.

®opmbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe U mojoBoe. Buasl 6ecrnosioro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. McKyccTBeHHOE KJIIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE IS CEJICKLUU.

[TooBoE pa3MHOKEHHE, €r0 OTIAUYHS OT OECIIOJIOTO.

Meiio3. Cragun meiio3a. Ilponeccel, nmpoucxoasimue Ha CTaauax Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKHUHA CMBICT H
3HAYCHHUE MeNo3a.

['amerorenes — mporecc OOpa3OBaHUS TMOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHUKH U SUIHUKA. OOpa3oBaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOICHE3.
OcoOEHHOCTH CTPOEHMS SWIIEKIETOK U crnepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHorenes.



WunuBunyanbHoe pas3BuThHe (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(oMOpuorenes). JTtamnbl SMOPUOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyssiius, opraHorere3. IloctomOpuoHanmbHOE pa3BuTHE. THIIBI
NOCTAIMOPHOHANIBHOTO PAa3BUTHS: MpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YPOACTBA.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHH, CTaIUU PA3BUTHSI.

JdemoHcTpanuu:

Tabmuipel u  cxembl: «DOpMBI pPa3sMHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOAOTBOPEHHUE Y [IBETKOBBIX pacTeHHi», «BererarnBHOEe pa3MHOXKEHHE
pacteHui», «Jlenenne xieTku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Menoszy», «IIpsmoe u HenmpsiMoe pa3BuTue», «l'aMeToreHes y MICKONMUTAIIINX U
yesoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITpEnapaThl «CriepMaTo30uibl
MJICKOIIUTAIOWIETOY, «SHIEeKIIeTKa MIIEKONUTAoEro», «Kapuokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIUIMKauus «/leneHne KIeTKn», MOIEIb
JHK, monens meTada3zHoit XpOMOCOMBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopaTopHas pabora Ne 4. «/3ydeHuwe cTpoeHUS TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacjieqcTBEeHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pa3Butus reHeTuku. Poias nuronorun
U AMOpPUOJIOTUM B CTAaHOBJICHMM T€HETUKH. BKiaa poccuilcKux M 3apyOeiHBIX
Y4E€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHETUKU (TrHOpUI0IOTHYECKU,
UTOT€HETUYECKUH, MOJEKYISIPHO-TeHEeTHYeCKHil). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ eHeTnYecKass CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMaX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HAacJeJ0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuaHoe ckpemyBaHue. 3aKOH €IWHO-00pa3us THOPUAOB MEPBOTO
nokoneHusd. IIpaBuno JOMuUHHpOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoresa ynctorel ramet. [1onHOE M HENOJIHOE TOMUHUPOBAHUE.

JluruOpugHOEe  CKpemMBaHHWE. 3aKOH  HE3aBHUCHUMOTO  HACJIeIOBaHUS
npu3HakoB.  LluToreHeTueckue - OCHOBbI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouee ckpeupanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS
JUTs1 OTIpEICIIeHHsI TEHOTHUIA OCOOM.



CueruienHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLETUIEHHOMY HAcJE€AOBaHUIO I'eHOB. HapyleHne cuernieHus TeHOB B pe3ybTare
KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOPUSI HACIEACTBEHHOCTU. | eHeTHUECKNEe KapThI.

['enetrka mosa. XpoMOCOMHOE OMNpeAeeHUE Mojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['OoMoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBECHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIU(DUKAIIMOHHONW U3MEHYMBOCTU. BapualniioHHbIN psl M BapyuallMOHHAsT KPUBasl.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHbIE M KAYECTBEHHBIC IPU3HAKA U UX
HOpMa peakimu. CBOMCTBA MOIU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencTtBenHas, WM TE€HOTHIIMYECKas, W3MEHUYHMBOCTH. KoMOmHATHBHAs
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTannoHHasi n3MeHYMBOCTh. Knaccudukanys MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluii. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTHYECKUX PSAIOB B HacieAcTBeHHOUM n3menunBocty H. . BaBuiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUUBOCTb.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKHU
YeJIOBEKa: TCHECATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPENEIEHNE FCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, FT€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBenHbie 3a0ojieBaHUsS 4YeOBEKa: TI'€HHBIE OOJIC3HH,
00JIe3HU C HACJIEJCTBEHHOM MPEeapacloiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUINBI
3JI0pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MTPOPUITAKTUKHA U JICUCHUS TCHETHYECKHIX
Oosie3Hel. MeauKo-reHeTHYeCKOoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B TIPEJOTBPAICHUH 1 JICYCHUN TeHETUYECKUX 3a00JIeBaHUM YeloBeKa.

JdemoHncTpauuu:

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

Tabmuiet © cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHUE M €ro
IUTOTCHETUYECKass OCHOBa», «3aKOH PACHICIUICHUSI U €ro LMUTOTeHETUYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3»,
«B3auMOoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'€eHeTnueckue KapThl PACTECHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTwka mona», «3aKOHOMEPHOCTH HACJIEJIOBaHUS,
CLUEIUIEHHOro ¢ mnosiom», «Kapuotumbl YeloBeKa M KUBOTHBIX», «Bumisl



U3MEHYUBOCTHY», «MoaudukalnoHHas W3MEHYUBOCTH», «HacnemoBanume pesyc-
dakropay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

ObopynoBaHue: MoOJEIH-aMUIMKAIMN  «MOHOTHOPUIHOE CKpPEIIUBAHUE,
«HenonHoe nmoMuHHMpoBaHUEe», «JurnOpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHKPOCKOIl W MHKporpenapaT «/lpozodpuna» (Hopma, MyTauuu
(dhOpMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moceBHO.

JlabopaTopHble M mpakTHYecKHe PadoThI:

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

JlabopaTtopHas pabora Ne 6. «M3yuenne MoaupUKAIMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlaGopatopHas padotra Ne 7. «Ananu3 MmyTanuil y Ipo30(uibl Ha TOTOBBIX
MHUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHME M aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOUECC. 3apOKICHHUE CEJCKIUH U JIOMECTUKAIIMS.
Yuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOIroo0Opasus
KYJbTYPHBIX pacTeHuM. LIEHTphl MPOUCXOKAECHUS NOMAIIHUX KUBOTHBIX. CoOpT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBblii M MHAUBUIYaJbHBIA OTOOPHI B
CENIEKIIMM pPAcTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otnanénnass rtubpunmszauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
IIOJIyYEHHE NOJMIUIOUIOB. JIOCTMI)KEHMSI CEJIeKUMU pACTEHUM, JKUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHoNOrMs Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHKEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiietounbsie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KiloHnpoBaHue BBICOKOIIPONYKTHUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

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

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHOB.

Tabnuiel 1 cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS W MHOTro00pasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuiy, «OtnanéaHas rudpunuzamus», «Padboter akanemuka M. ®@. MBanosay,



«Ilomumnounus», «OO0beKTH OuoTexHomorum», «Kierounsie KynabTypel U
KJIOHUpOBaHHe», « KOHCTpynpoBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJIOB i KOPHETIIIONOB JUKHUX (POPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHbIE PACTECHUS.

JlaGopaTopHble U MpakTHYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOAbI U JOCTUKEHHUS CEJIEKIMU PACTCHUN W
YKUBOTHBIX (Ha CENIEKI[MOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1aboOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHAL.

[TpennochlIKM BO3HUKHOBEHMSI SBOJIIOLIMOHHOM TEOpUHU. DBOJIOLMOHHAS
Teopusi 1 €€ MecTo B OMonoruu. BrnusiHue 3BOJIIONUMOHHON TEOpUH HAa pPa3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CBuzerenscTBa HBOMONMU. [lameoHTOMOrHYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B HAJCOHTOJIOIMYECKON JIETOMMCH, MEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoacTso U paznuuue ¢payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpuonornyeckue: CXOACTBAa W pa3iuuus 3MOPHOHOB pa3HBIX BHUOB
NM03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJOTHYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpPraHHU3MOB.

OpomounoHHas Tteopus Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHMS
JapBUHM3MA. J[BIDKYyIIME CHUJIBI 3BOJIONUU BHUAOB MO JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE INPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIENEHHAs U3MEHUYHUBOCTD,
O0opb0a 3a CylleCTBOBAaHUE, €CTECTBEHHBIM OTOOD).

Cunretnueckas teopus 3Bosroruu (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBomtornus. [Tomynsnus Kak eIMHUIA BUAA U SBOJIIOLINU.

JBuxymire cuibl ((hakTopbl) SBOMIONUHM BHIOB B IpHUpo]e. MyTallMOHHBIHI
OpoLECC M KOMOMHATHBHAas W3MEHUYMBOCTb. llomynsannoHHBIE BOJIHBI U Apel(
reHoB. M3onauusa u murpanus.

EctectBennblii oTO0p — HampaBisitommii  (aktop sBomonud. DPopmbl
€CTECTBEHHOTO 0TOOpA.

ITprcnoco0aeHHOCT OPraHU3MOB KakK pe3ysbTaT dBomtonuu. IIpumepsr
IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(o3bl U HNO-aJanTaluu.

Bun wu  BugooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (OpPMBI
BUJI000pa3oBaHus: reorpaduueckoe, SK0JI0rHuecKoe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHYECKAs, JUBEpPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMOCTh 3BOJIOLMY.



[IpoucxoxxieHne OT HecleMaIu3UpOBAHHBIX INPEIKoB. IIporpeccupyromas
crienuanu3anrs. AJanTuBHAs paavalusl.

JdemoHncTpanuu:

[Toptpetsl: K. Jlunueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, @. Mroiep, A. H. CeBeprios.

Tabmuiel u cxembl: «PazBuTne opranndeckoro Mupa Ha 3emiie», «3apobIim
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OOprOBI 32
cymiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo06pasue COpTOB pacTeHHID»,
«MHoroo6pazue  mopos  KUBOTHbIX»,  «llomynmsiuum»,  «MyTauuoHHas
U3MEHYMBOCTBY, «Apomopdo3b», «Unuoamantamuu», «OO0mas aereHepaius»,
«/IBmkymue cuisl dBosonum», «Kapra-cxema wapumpyra nyrtemectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIpucmocoOIeHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAOOOPAZOBAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKpPACKH,
Ha0Op TUIONOB W ceMsiH, KoJutekiusi «[IpuMepsl 3amUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIMPABICHUS JBOJIIOIUNY, 00BEMHAST MOIEHb
«CTpO€HrE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DPopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenp anmmkanus «llepekpécr
XpOMOCOM», BIIaXHble mnpenapatbl «Pa3sButue Hacekomoroy», «Pa3Burue
JSATYIIKA», MUKponpenapat «Jlpo3odunay (Hopma, Mytaruu (GOpMbI KPHUILEB U
OKpacKu Tena).

JlaGopaTopHble U MpakTUYECKHEe PadOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTrHUYECKOMY
KPUTEPUIO».

JlabopaTtopnas pabota Ne 2. «Onucanve mpuUCTOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHMEe U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHbIE TPENCTABICHHS O 3apOXKACHWUU XKWU3HU. HaydHble rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: aOuoreHe3 W TaHCIepMus. XUMHYEeCKas
ABOMTIOIUSI. AOHWOTEHHBIM CHHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOW IBOMIOLNK. HavanpHbIe 3Tanbl
ouosiorndeckor sBosoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W MX 3BOJIIOLUS.
®opMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o ’pam U nepuojaM. Karapxein. Apxeickas u
npoTepo3oiickas dphl. Ilanmeosoiickas 3pa u €€ nepuoabl: KEeMOPHUICKUM,
OPIAOBUKCKHUH, CUITYPUHUCKHUM, JEBOHCKAM, KAMEHHOYTOJIbHBIMN, TIEPMCKHUN.

Meso301icKas 3pa ¥ €€ Nepruoabl: TPUACOBBIN, FOPCKUAN, MEJIOBOU.



KaliHo30Mickas »3pa W €€ mnepuoAbl: NaJICOT€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa W IeoJIOTHYECKUX mpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOIMU PACTUTENBHOTO M >KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH U
*KUBOTHBIX. [TosiBJIEHUE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKoro Mupa Kak oTpaxeHue 3Bojtouud. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

DBoJIOLIMS YesloBeKa. AHTPOIIOJIOTUS KaK Hayka. Pa3Butue npencraBieHul o
POUCXOXKIIEHUHU YesoBeka. MeToasl u3ydeHusi aHTpororeHesa. CXojicTBa U
pasnuyus 4elioBeKa U )KUBOTHBIX. CHUCTEMaTHYECKOE MOJ0KEHHUE YeTOBeKa.

HBwxkymme  cuwibl  (paktopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOuIecTBeHHbI 00pa3  JKU3HH,
U3TOTOBJICHUE OPYIAUH TPy/a, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIOLMU YEJIOBEKA: aBCTpalonuTeku, Yenosek
ymensli, YenoBek npsaMoxondammi, YenoBek HeaHAEpTAIbCKHM, YenoBek
pa3ymHbIi. Haxonku HCKOMaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHSA, 00JacTb
pacmpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

UYenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOUJIHASA
(eBpaswmiickasi),  HErpo-aBCTpaJioWjHAs  (PKBAaTOpHaJbHAs),  MOHTOJOHJHAsS
(a3maTcko-aMepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  MpPEICTaBUTENIEH
YEJIOBEUYECKUX pac K YCJIOBHUSM CYIIECTBOBaHMUS. EIMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JdemoHcTpanuu:

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

Tabmuupel n cxembl: «Bo3nukHOBeHne CoJHEYHOM CHCTEMBI», «Pa3BuTHe
opraHuyeckoro mwupa», «PactutenbHas kieTka», <«OKUBOTHasi  KIEeTKay,
«IIpokapuoTtnueckass kinerka», «CoBpeMEHHass CUCTeMa OPraHUYECKOrOo MUY,
«CpaBHEHHE AaHATOMHYECKHX 4YepT CTPOCHUSA YEJOBEKa W YEeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNoBeKa», «JlpeBHenmme moan», «lpesHue momn», «llepsbie
COBpPEMEHHBIE JIIO/IN», «YemoBeYecKue paco».

O6opynoBanue:  mynsixu  «lIpoucxoxknenue  yenoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAaHJAEPTAJIbLIA, KPOMAHBOHIIA), CJIECTKU WU
U300paKeHUs] KaMEHHBIX OpYAH MepBOOBITHOTO YeNOBeKa (KaMHHU-YOMIEPHI,
pyowra, ckpebiia), TeoXpoHOJOrHMYecKass TabOnuna, Koulekuus «Dopmbl
COXPAHHOCTH MCKOTIAEMBbIX KUBOTHBIX M PACTCHUI».

JlaGopaTopHble U MpaKkTUYECKHE PadOThI:



[TpakTnueckast pabora Ne 1. «/3ydyeHne MCKOMaeMbIX OCTaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKLUSX).

OKCKypcHsl «OBOJIOLMSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpY:KaIIAA cpeaa.

OKOJIOTHs KaK HayKa. 3aauu U pa3Jesbl SKOJIOTMH. MeTo bl SKOIOTHYECKUX
UCCJIEIOBAHNUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3[YyIHAs, MOYBEHHAs,
BHYTPUOPIaHU3MEHHAs.

Okonoruueckue ¢akropbl. Krnaccudukamus -skonornyeckux (HaKTopos:
abuoTHueckre, OMOTUYECKHE M aHTPOIOTeHHbIe. JIeiiCTBHE SKOJOTHYECKHX
(GhaKTOpOB Ha OPTAHU3MBI.

AbGuornyeckue (pakTopbl: CBET, TEMIIEpATypa, BIaXXHOCTb. PoTONEPHOAU3M.
[TpucniocoOnenust  OpraHM3MOB K  JIEHCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTmel.

buotnueckue (bakTopsI. Buner  OMOTHMYECKMX — B3aUMOJICHCTBUIL:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, xoonepamus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HaueHue OWOTHYECKHUX B3aUMOACHCTBUN [UIsl CYIIECTBOBAHHUSA
OpPTaHU3MOB B MPUPOIHBIX COOOIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTHUKK momyisuuu. OCHOBHBIE IOKa3aTEIH
NOMYJISILIUNA: YHUCICHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanys. J[mHaMuKa 4YUCIEHHOCTH MOIYJISIUU U €€ peryJssaius.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. 'ekkenp.

Tabmunpl u cxembl: kKapTa «[Ipuponnsie 30ub1 3eman», «Cpeapl ooUTaHUA
opranusmoB», «®Poronepuoausm», «llomymauum», «3aKOHOMEPHOCTH pPOCTa
YHUCJIEHHOCTHU NOMYJIALUU UHPY30pun-Tyhenbkny», «IIumessie nenm».

JlabopaTtopHble M mpakTHYecKHe PadoThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH pPacCTEHUN U3
pa3HBIX MECT OOUTAHUS.

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIEYCa».

[TpaxTrueckas pabora Ne 2. «Iloacuér MIOTHOCTU MOMYJISAIUI pa3HBIX BUAOB
pacTeHUu.

Tema 4. Coo01ecTBa M YKOJOrH4eCcKNe CHCTEMBI.

CoobmiecTBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckass (nuiueBas). Buasl-nomuHanTel. CBsA3M B
OHMOLIEHO3E.



Okojoruyeckre cuctembl (d9kocucteMsl). [loHaTHe 00 »3KOocUCTEME U
ounoreonieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TIPOIYIICHTHI,
KOHCYMEHTBI, peaylieHTbl. KpyroBOopoT BELIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU OKOCUCTEMbI. [luilieBble LeMM U CETH.
OCHOBHBIE TIOKA3aTeNM SKOCHUCTEMbI: Oumomacca, MPOAYKIHUA. DKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYHMBOCTh, CAMOpPETYIALNA, pa3BuTue. CyKieccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEeK. DKOCUCTEMA XBOHHOTO
VI IIAPOKOJIIMCTBEHHOTO Jieca.

AHTpONOrE€HHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak ¢akrop ycToHuuMBocTH HKOocHcTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3eMIie.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
onocheprr. XKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omocdepnl Kak
r7100anbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W oOOpaTHas CBs3b B
onocdepe.

KpyroBopoThl BelecTB 1 OMOr€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yriepoja,
a30Ta). 30HAJIBHOCTH Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
['moGanbHbIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocyiecTBoBaHue IPUPOIbI u YeJIOBEUYECTBA. Coxpanenue
Oropa3zHoo0pasusi Kak OCHOBa YCTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBJICHHUS TMPUPOJHBIMU pECypcaMd U MX HCHodb30BaHue. JlocTukeHus
OMoNOTY U OXpaHa MPUPOJIBI.

JdemouncTpauuu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnuubl u cxemsl: «[lumesbie nenn», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponnbpie coobmiecTBay, «llemn mmTanmsy, «IKoIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJINCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  jeca», «buonenos BomoéMa», «ArponeHo3», «lIpumepHsbie
AHTPOINOTEHHbIE  BO3ACHCTBUS HAa  TOpUPOAY», «BaxHelmme HCTOYHUKHU
3arpsi3HEHUs] BO3/AyXa U TPYHTOBBIX BOJ», «IlouBa — BakHeHIash cOCTaBISAIOIIAS
ouocheps», «PakTopbl aerpaganuu nousy, «[lapHukoBsiii 3Qdext», «DakTopbl
panroaKkTUBHOTO 3arpsisHeHuss Ouocdeps», «OOmas cTpykrypa oOuocheps»,
«Pacrnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM dKpaH OuochephI»,
«KpyroBopoT yriepoaa B ouocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojelb-anmnkanus «TunuuHble OMOLEHO3b», TepOapuii
«PactutenbHbIe co00MmEecTBay, Koeknn «buoreHosy, «Bpeaurenu BaxHEHIIIX



CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUIEKIUHM pPAaCTeHUH u
JKMBOTHBIX, MPUHAJIEKAIME K Pa3HBIM 3KOJIOTMYECKUM IPYIIAaM OAHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepauuu, H300paK€HUs OXPAHAEMBIX BHJIOB
pacTeHui U KUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cormacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOCHMsSI  OOydaloOUIMMHCS NpPOrpamMM  CpeaHero oomero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pPE3ylbTATOB OCBOEHHUs Mpenmera «buomorus»
BBIJICJICHBI CIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
IPaXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOOINPEACNICHUI0, HajJu4yhMe MOTUBAIMM K  OOY4YEHUI0O  OHOJIOTHH,
IIEeJICHATIPABIICHHOE DPa3BUTHE BHYTPEHHHUX YOEXKIEHWW JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH ¥ HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHMS, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJOTMYECKOrOo  00pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3yNbTATBI OCBOEHUS NpeaMeTa «bHOIorus» JOCTUrarTCS B
€MHCTBE Y4YEOHOW M BOCIUTATEIBLHOM JEATEIBHOCTU B COOTBETCTBHM C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIAaMU U HOPMaMu
MOBEICHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHMs, CAMOBOCHHUTAHUS W
CaMOpAa3BUTHs, pPAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBaXKEHHS K 3aKOHY W IMPAaBOIOPSAIKY, YEJTOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUsI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcClEeIUI0 U
TPaJULMsM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickonn denepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy»
JOJDKHBI OTpa)XkaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroUuXcsi pyKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO



ONbITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIHHOUN ESITENHbHOCTH, B TOM YHUCJIE€ B YACTH:
1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH MPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HUIIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUUTHIBATH B CBOUX JECUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEN C pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTAMH U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX UM HCCIEAOBATEIbCKUX 3a/a4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB NpHU OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH pOCCHUICKOMN rpakIaHCKOU UJCHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Poaunoii, ropmoct 3a cBOM Kpau, CBOW PoauHy, CBOM A3BIK U KYJBTYpPY,
MPOIIUIOE U HACTOSAIIEe MHOTOHAIIMOHATLHOT0 Hapoja Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEIUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBIICHUE U
pa3BUTHE OWOJOTWH, TOHWMAHUS 3HAYCHUS OWOJIOTMU B TO3HAHWHM 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;



OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;

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

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BHIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbSI U
IMOIMOHAJIBLHOTO 0JIArONOJyYns:

NMOHMMAHUE W peanu3anus 370pOBOTO U Oe3omacHOro oOpasza KHU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOalaHCUpPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usndeckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE 1EHHOCTU NpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJICTBUNA U HEMPUSTUS BPEAHBIX MPUBBIUEK (YNOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTb K AKTMBHOW JESITEIbHOCTH TEXHOJOTMYECKOW M COLMAIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHSTh TaKYyIO JEATEIbHOCTD;

WHTEPEC K pa3nuuHbIM cdepam npodhecCHOHATHHOU JeATeTbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BHIOOpP Oynymieid npodeccun U peasu30BHIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

HKOJIOTHYECKU 1EJIECOO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIIEHUE YPOBHS HKOJOTMYECKOM KYJIbTYphl: MNPHUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM HX BO3MOXHBIX [MOCIEACTBUM s
OKpY>Karollen Cpeibl;

OCO3HaHUE TrI00aTbHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM U MyTel ux
peleHus;



CIIOCOOHOCTh HUCIOJIB30BaTh MPHOOpETaeMble MpU U3YYECHUH OHOIOTHH
3HaHMSI W YMEHUS MpU PELIEHHH Npo0JieM, CBS3aHHBIX C PalUOHAIBHBIM
IPUPOJIOTNIONB30BaHUEM  (COONIO/IEHHE  TpaBUJI  TOBEACHUS B  MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DJKOCHCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChephl);

AKTUBHOE  HENPUATUE JECWCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroUEH
IPUPOJIHON cpefie, YMEHHE MNPOTHO3UPOBATH HEOIArOoNpHUsATHBIE SKOJIOTHUECKHE
NIOCJIE/ICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IIPENOTBpALIaTh UX;

HaJIM4HME PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTHYECKOM KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIIPABJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATMBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHUIO B MMPAKTUYECKON JIESITEIbHOCTH 3KOJOTUYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOW MPaKTUKW, OCHOBAHHOTO Ha JTUAJOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM W YHTATEIbCKOM KYyJBTYPBl KaK CpEACTBa
B3aUMOJICUCTBUS MEXAY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE crneunuKk OWONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeICTaBICHUS 00 OKPYXKAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PpELIECHUH IpodsieM
COXpaHEHUs IIPUPOJHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMU AJIi COBPEMEHHOW IMBHIM3ALINU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pellaTb PECYpCHble  NPOOJIEMBI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MTyTeHW BBIXOJA U3 INIOOAIBHBIX IKOJIOTHYECKUX MPOOIEM U
o0OecrieyeHns  mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

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

IIOHUMaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHWs JJI1 aHauu3a H
OOBSCHEHUS SBJICHUN OKPY’KAIOLIET0 MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMH,



yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAYyYHBIX (DAaKTOB H
UMEIOIINXCS JAHHBIX C LEJIbI0 TOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO MCIIOJb30BATh OMOJOTMYECKUE 3HAHUS IS
pelIeHns Mpo0JIeM B PealIbHBIX KU3HEHHBIX CUTYalUsIX;

OCO3HaHHE LIEHHOCTH HAy4YHOU JESTENIbHOCTH, TOTOBHOCTb OCYILIECTBIIATH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh ¥  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUN IO OHMOJOrMH B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenmeTHble pe3ylbTaThl OCBOEHHUS yueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAuYWMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyUaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUS, OTPaXKAIOIINE
LEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CHEHUPUKY METOIOB TMO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPrHUs, sIBJICHHUE, Mpoliece,
CUCTEMa, HAay4YHbIN (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCIIeIOBaHUE,  HAONIOJEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTuXx),
yHUBEpCalbHble Yy4yeOHble JeUCTBUS (ITO3HABAaTENIbHbIE, KOMMYHHKATHUBHBIE,

peryJISTUBHBIE), obecrieynBaroIIne dhopMupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ CONMAIBHOM KOMIIETCHIIMM OOYYaroIIMXCs, CIHOCOOHOCTH
o0y4aromuxcs WCIIOTh30BATh OCBOCHHBIC MEXAUCITUTUTMHAPHBIC,

MHUPOBO33pEHYECKUE 3HAHWS W YHUBEpPCalbHbIC Y4YeOHBIC JCHCTBUS B
MO03HABATEJILHON U COLIUAILHOMN MPAKTHKE.

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEJAHET0 OOIIETro
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBEpPCATbHBIMH yueOHBIMU NMO3HABATEJILHBIMH
JNeHCTBUSIMM:

1) 0a3oBble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITENIbHO  (OpPMYJIMpPOBATh W aKTyaJIU3UpoBaTh  MpolsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHHM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(UKAIIUU, O00OIICHUS ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX MOHATUM (BBIACIATH UX XapaKTEepHbIE NPHU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH TIOHSATHSIMH );

OTIpENETIATh IeJIM NIeITeIbHOCTH, 3a/JaBas MapaMeTphl M KPUTEPUU WX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTOCTABICHHBIMU LIEIISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUA ISl OOBbsICHEHUs (PAKTOB U SIBICHUMN
YKUBOW TIPUPO/IBIL;



CTPOUTH JIOTHUECKHUE pACCYXACHUS (MHIYKTUBHBIC, IEAYKTUBHBIE, IIO
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B pPaccMaTpUBAEMBbIX
SBJICHUAX, POPMYIUPOBATH BHIBOBI U 3aKIIFOUCHUS;

OPUMEHSATh  CXEMHO-MOJETBbHBIE  CpeAcTBAa NS IPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a
TakK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(POPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IUIAH PELICHHUS MPOOJIEMbl C YYETOM aHalU3a WMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

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

KOOPAMHUPOBaTH M  BBIMOJHATH paboOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 6a3oBble HcCaeA0BATEIbCKHE NeiiCTBHSI:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3jMyHble BUABl JEATEIBHOCTH IO TMOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalNH, MNPeoOpPa30BaHUIO M NPHUMEHEHHUI0 B Y4eOHBIX
CUTYalUsIX, B TOM YHCIIE NIPH CO3JaHUN YUEOHBIX U COLIMATIbHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEN,
KJIFOUEBBIMH MTOHIATUSAMHU U METOJIAMH;

CTaBuUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIIHsIX;

BBISIBIIAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M M AaKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTh ApryMEHThI IS JOKa3aTeJIbCTBA
CBOMX YTBEpXJACHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pELICHHUs 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSAX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

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

yMETh TIEPEHOCUTh 3HAHMSA B IO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;



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

3) padoTa ¢ nHpopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALIUU (TEKCTe yueOHOTrO
nocoOusi, HAay4YHO-TIOMYJISIPHOW JHMTEpaTrype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh
UHGOPMAIUIO PA3INYHBIX BUOB U (POPM IMpenCcTaBICHUs, KPUTHUECKH OLIEHUBAThH
e€ J0CTOBEPHOCTh M HENPOTUBOPEUYNBOCTH;

dopMynIHMpoBaTh 3aPOCHl U NPUMEHITHh PA3IUYHbIE METOABI MPH MOUCKE U
oTbope Omosiornyeckor MHPopmMaIuu, He0OOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3a7a4;

npuoOpeTaTh ONBIT HUCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUi, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHMS PA3IHMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpPMY  MpPEICTaBICHUS
Oouonornueckor nHpopMauu (cxembl, rpaduKu, JUarpaMMbl, TaOIUIbI, PUCYHKU
H Apyroe);

UCTOJIb30BaTh HAYYHBI S3BIK B KayecTBe CpeAcTBa MpH paboTe ¢
Ouosiornueckoil MHQOpMalMed: NPUMEHSATh XUMHUYECKHue, (u3ndYeckue u
MaTeMaTUYeCKUe 3HAaKHM U CUMBOJIBI, (HOpMyInbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATJISIIHOCTH;

BJaJeTh  HABbIKAMHM  paclo3HaBaHWs W 3alIUThl  WH(OpPMAaIHUH,
MH(POPMALMOHHOHN 0€30MacHOCTH JINYHOCTH.

OBi1ajeHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMHU A€l CTBUSIMM:

1) o61enme:

OCYILECTBJIATH KOMMYHHKAIIMH BO BCeX cepax *KHU3HHU, AaKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JAUCKYCCHHM IO CYIIECTBY OOCYXJaeMoil TeMmbl (YMEHHE 3aJaBaTb
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBHINIOJHEHHS MpeiaraeMon
3aJja4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
JMaJIOTa WM TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLMANIbHBIX 3HAKOB, IPEINOCHUIOK BO3HHUKHOBEHHUS KOH(MDIMKTHBIX CHUTYaluH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIA/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHHS M B3aWMOJEWUCTBHUSA, MOHUMATh
HaMepeHHsl APYTUX JIOACH, MPOSABIATh YBAKUTEILHOE OTHOIICHHE K COOECeTHUKY
U B KOPpEKTHO! (hopMe POpPMYIUPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHsI C HCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.



2) coBMecTHas1 1eATEJIbHOCTD:

NOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHJMBUIYaTbHOM
paboThI IPH peIIeHUH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEHCTBYS MPU PELICHUH YUEOHOU 3a/1a4u;

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEN Ka)X/I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh L€  COBMECTHOM  JI€ATENbHOCTH, OpPraHU30BBIBATH H
KOOPJIMHUPOBATh ACHCTBUS MO €€ JAOCTUKEHHUIO: COCTaBIIATh IUJIaH JEHCTBUH,
pacnpeienaTh pojaud € y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYaCTHHKA KOMaHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJIEU C TMO3UIHUH HOBHU3HBI,
OpUTHUHAJIBHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OByajieHUe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHBIX U yUeOHBIX CUTYaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOMX JIEUCTBHSIX M IMOCTYINKAaX MO OTHOILIEHUIO K >KMBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO0 OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO JESTENIbHOCTb, BBISBISAThH
po0JIeMBbI, CTaBUTh U (POPMYyIMPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHON
JESITEIbHOCTH U KU3HEHHBIX CUTYaIIHsIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pElIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 yueOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHue;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKOW 3PYIUIUU B
pa3HBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KyJbTYPHBII YPOBEHB.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;



BIAJCTh HABBIKAMH  IIO3HABATEIILHOW  pediekcur KaKk  OCO3HAHUS
COBEpUIAEMbIX JCHCTBHII W MBICIUTEIBHBIX MPOILIECCOB, HUX PE3YJIbTATOB W
OCHOBaHM, UCIOJIB30BaTh MPUEMBI pedICKCUM IS OIICHKH CUTYyalluu, BBIOOpa
BEPHOTO PEILICHUS;

YMETh OLIEHHWBATh PUCKU W CBOEBPEMEHHO MPUHHUMATh PEIIEHUS MO HX
CHIKEHHUIO;

NpPUHUMAaTh MOTHBBI W apryMEHTbl JPYrMX TpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

3) npuHsATHE Ce0H U APYTrUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpUHUMAaTh MOTHBBI W apryMEHTbl JPYrMX NpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKHU;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3ULIUU JPYTOro YeJoBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[Ipenmernbie pe3ynpTaThl ocBoeHusi nporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupuyueckue s yaeoHoro mpeamera «buomornsn
HAy4YHbIE 3HAHMSI, YMEHUS U CIIOCOObI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNU U
npeoOpa30BaHUI0 3HAHUM, BUbI ACSATENBHOCTU IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX yU4EOHBIX CHUTYallUsX, a TaKKe B peabHBIX
KU3HCHHBIX CUTYaIUsX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHbIC
pe3yabTaThl IPEICTaBICHbI IO TOaM 00yUYEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HAYYHOTO
3HAHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKIJIAJIe POCCUUCKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS )KU3HEHHBIX 3a/a4;

YMEHHE PACKpPbIBATh COACpPNKAHME OMOJIOrMUYECKUX TEPMHUHOB M TMOHSITHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (OOMEH BELIECTB U NpPEeBpaIlCHHE
HHEPrUM), TOMEOCTa3 (CaMOperyJssiius), YpOBHEBAs OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIpOU3BeeHUE (PETPOAYKIIHS ), HACAEICTBEHHOCTh, U3BMEHUYHUBOCTh, POCT U
pa3BUTHE;

yMEHHE H3JIaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosorun), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1ieHTpax MHOrooOpasus u



MPOUCXOXKJEHUS KyJIbTypHbIX pactennii H. . BaBuioBa), onpeaensTe TpaHUIIbI
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOMIOICHNE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEIACHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyEMbIMU BEIUYMHAMU, OOBSICHEHHE IMOIyUYECHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAy4YHBIX MOHSATHH, TEOPH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJECIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEIIECTB U MPEBpPAILEHUS dHEPIHU B KIETKe, (poTocuHTE3a,
IUIACTUYECKOTO W 3HEPreTHYecKoro OOMEHa, XEMOCHMHTE3a, MHUTO03a, MEH03a,
OIUIOJIOTBOPEHUS, PA3MHOXEHHUS, WHIMBUAYAJIbHOTO Pa3BUTUA OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJIyYE€HHBbIE 3HAHUS i1 OOBACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, IJIS NPUHATHS NMPAKTUYECKUX PELICHWHA B IOBCEAHEBHOU
KHU3HU C IeNIpl0 obecriedyeHus Oe30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKPYKaIOIUX JIIOJIeH, COOJIIOIEHHUSI HOPM I'PaMOTHOTO TIOBEACHUS B OKpYXKarolen
OPUPOAHON cpejie, MOHUMaHWEe HEOOXOJAMMOCTH UCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOU ounonoruu U OMOTEXHOJIOTHIA UL PalMOHAIILHOTO
IPUPOAOIIOIb30BAHNS;

YMEHHE pellaTh »JJEMEHTapHbIE T'E€HETHUYECKHME 3aJaud Ha MOHO- U
TUTHOpPUIHOE CKpELIMBAaHUE, CIEIUICHHOE HAaclel0BaHue, COCTaBIIATh CXEMbI
MOHOTUOPHUIHOTO CKPEIIMBaHUS ISl MPEICKa3aHMsl HACJIEIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYECKHe pPadOThI, COOIIOIATH
IpaBuUiia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKM OLEHUBATh U HHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTHUECKOTO  COJAEPIKAHMS, BKJIIOYAIOIIYI0 TIICEBIOHAYYHBbIC 3HAHHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MAacCOBOW MH(MOPMAIIMU, HAYYHO-IOMYJISPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJOTHH,
MeUIMHE, OMOTEXHOJOTHH;

YMEHHUE CO3/laBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITHIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
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 .
HOJIOTI fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBnIe cucTEMBI U UX OpraHu3aIus 1 buGnnorexa LIOK
p 1 https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHH COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
4 FKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHUE 1 MTHANBUYAIBHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UIBMEHUUBOCTh 2 15 bubnuotexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
Bbu6nunoreka [IOK
8 Pesepsroe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KIIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aesioB U TeM nudposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
! IBoMIOUHOHHAS GHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnnorexka HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OprauusMel ¥ OK aromias cpena 5 1 bubmorexa LIOK
p PyKarot pedt https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpenit https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




HNOYPOYHOE IINTAHUPOBAHUE

10 KITACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
e Tema ypoxa Konrtpoabnbsie IIpakTnueckue Cporn unpposrre
n/n Bcero Npoxo:kaeHusi  o0pa3oBaTelbHbIE
padoThI padoThI
pecypchl
1 e but6mmoreka [IOK
1 buoinorus B cucteme Hayk 1 cenTsiGns https://m.edso0o.ru/863¢6122
CEHLoDA https://m.edsoo.ru/863e632a
MeToap! TO3HaHUS JKUBOM
npupossl. [Ipakrudeckas pabota
) Ne 1 «Mcmons3oBanue | 0.5 2 Hen. bubnuorexa [{OK
pa3IUYHBIX METOAOB IIPU CeHTAOps https://m.edsoo.ru/863e6122
U3YYCHUU OMOJIOTUIECKIX
00BEKTOB
3 buonornueckue cuctemsi, 1 3 Hen. bubnuorexa [{OK
MPOLIECCHI U UX U3YUYECHHUE CEHTSIOps https://m.edso00.ru/863e6564
4 XUMHUYECKUN COCTaB KIJIETKH. | 4 uen. bubmuorexa [{OK
Bona u munepanbHbie cou CEHTSIOps https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHue 1 1 HelL oKTSGDS bu6muoreka [IOK
OCIIKOB https://m.edso0.ru/863e6b72
depMeHTHI — OHUOJIOTHYECKHE
karanuzatopsl. JlabopaTopHas
pabota Ne 1 «/3ydeHue bu6muoreka [IOK
6 KaTAJINTUYECKON aKTUBHOCTH ! 0.5 2 Hel. OKTAOpS https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha puMepe
aMUJIa3bl WM KaTajaasbl)»




bubnunorexa [IOK

MaTpUYHOT'O CUHTE3a

7 VYraeBonwl. JInnuasl 3 Hesl. OKTAOPS hitps://m.edsoo.rw/86366870
but6mmoreka [IOK
8 Hykneunosbie kuciaorsl. ATD 5 Hen. oKTAOPS hitps-//m.edsoo.rw/863e6d5c
9 Uctopusa u meToabl U3ydeHUs | Mol HosBDA bubnmoreka [JOK
kietku. Knetounas teopus HOIDE https://m.edsoo.ru/863e6e88
Knetka kak 1iemocTHas KuBas
10 2 HeJl. HOSIOpS
cucremMa
Crpoenue 3ykapuoTHYECKOn
knetku. JlabopaTopHas padota No
2 «I3y4eHue CTpOeHus KIETOK bu6nuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 3 Hen. HOAOPS https://m.edso0.ru/863e6f10
OaKTepHii 1Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOMpenaparax u ux
OTIMCAHUE»
bubnunorexa [IOK
12 OOMEeH BelIECTB WIH META00IN3M 4 Hen. HOSIOPSI hitps://m.odsoo.rw/863e766c
bubnunorexa [IOK
13 ®oTOCUHTE3. XEMOCHUHTE3 1 Hen. nexadps https://m.edsoo.rw/863¢7c98
. but6mmoreka [IOK
14 DHepreTUIecKuii 0OMeH 2 Hexl. gexadps https://m.edsoo.r/863¢Taac
JKU3HEHHEIN UK KIETKH.
Jenenune kiaeTku. MuTos.
15 JlaGopaTtopnast pa6ota Ne 3 0.5 3 HerL. aeKabps bu6muoreka [IOK
«Habmroeae MuTO3a B KJIIETKAX ’ - HEKapH https://m.edsoo.ru/863e¢7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax»
buocunTes 6enka. Peakmst bubnuorexa [{OK
16 4 Hen. peKaopsi

https://m.edso0.ru/863¢796¢




bubnunorexa [IOK

17 T —0 0 2 Heq. p
paHciAnus MOCHUHTE3 Oeska Hejl. SHBapst https://m.edsoo.ru/863e7966
18 Hexnetounsie hopMbl )KU3HU — 3 Hell SHBADS bubnmoreka [JOK
BUPYCHI o L https://m.edso0.ru/863e7540
bubnunorexa [IOK
DopMBbI pa3MHOKEHUS
19 OPLAHIEMOB 4 Hen. sHBaps https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e83 1e
but6mmoreka [IOK
20 Meii 5 Hen.
eHos fied. ZHBapH https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
OmnonorBopenue. JlabopaTopHas bubnmoreka [JOK
21 0.5 luen. deBpa
pabota Ne 4 «3ydenue HeA QERpAIR https://m.edsoo.ru/863e81b6
CTPOEHHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
2 WHnuBuayanbHOE pa3BUTHE 2 Hen. bu6muoteka [JOK
OpraHu3MoOB despans https://m.edsoo.ru/863e8436
['eneTnka — Hayka o
23 HACJICJICTBEHHOCTH U 4 Hen, bubmorexa TOK
A deBpans https://m.eds00.ru/863e86{2
U3MEHUYUBOCTH
3aKOHOMEPHOCTU HACJIEAOBAHUS p
24 I I/ISHaKO]I: Mounoru6 I/IH HOE et e Bubmmorexa [JOK
P ] pua https://m.edso0.ru/863e8878
CKpeIlIUBaHHe
UTHOPHUIHOE CKpeUTUBaHUE. p
25 J;[aKOH iejaBncm\forlg 2 HEA dapL bubmmorera IIOK
https://m.edsoo.ru/863e89a4
HaCJIEJOBaHMsI IPU3HAKOB
CuennieHHOE Hacne0BaHUE 3 men
. MapTa
26 npu3HakoB. JlaboparopHas 0.5 bubmorexa [JOK

pabota Ne 5 «M3yuenue

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




pPEe3yNbTaTOB MOHOTUOPHIHOTO U
JTUTHOPUITHOTO CKPEIIUBAHUS Y
Jp030(¢UITBI HA TOTOBBIX
MUKpOIpernapaTax»

I'enetuka noma. Hacienosanue

4 Hen. MapTa

bubnunorexa [IOK

27
MPU3HAKOB, CIIETUIEHHBIX C IMOJIOM https://m.edsoo.ru/863e8c60
HN3MeHUInBOCTE.
Heunacnencreennas
W3MEHYHMBOCTH. JIJabopaTtopHast
abota Ne 6. M3yuenue bubmuoreka IHOK
28 p yqv 0.5 1 Hexn. anpeas 1
MOIU(DUKAITIOHHOM https://m.edsoo.ru/863¢e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BAapUALIMOHHOTO psifa U
BAPUALMOHHON KPUBON»
HacnencrBeHHast U”3MEHYHUBOCTD.
Jlaboparopnas padbora Ne 7. bubnuoreka IHOK
29 paToprasi p . 0.5 3 men. anpeJs a
«AHanu3 MyTanuil y 1po30(uibt https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpEenapaTax»
30 I'eneTnka ueaoBeka 4 wHen. ampeJs bubmmorexa LOK
’ https://m.eds00.ru/863e8d78
PesepBHslii ypok. O60011eHHE 110 1 Hex. Mast
31 teMme «HaciencTBEHHOCTD U
U3MEHYMBOCTH OPraHU3MOB
32 Ceneknus Kak HayKa U OpoIecc 2 . Man buomorexa HOK
K p https://m.edsoo.ru/863¢9214
3 MeToibl U JOCTHUKEHUS 3 Hen. mast bubmuorexa [{OK

CCIICKIIMH paCTeHI/Iﬁ " )KNBOTHBIX

https://m.edsoo.ru/863¢9214




34 BHOTEXHOJIOTHS KaK OTpacib . 4 Hea. mas Bub6nuorexa LIOK
MPOU3BOACTBA https://m.edsoo0.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 14 0 4
[TPO'PAMME
11 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Cpoku mudpoBbIe
Tema ypoka Konrtpoabnbsie IIpakTnueckue P bp
n/n Bcero NMPOXOXKIAeHUss  00pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
| DBOJIIOLIUS U METOBI €€ | 1 Hen. bubnuorexa [{OK
U3y4ECHUS CeHTsA0ps https://m.edsoo.ru/863ea20e
) Ucrtopus pazButus 1 2 Heq. bu6muoreka [IOK
MPEJICTABICHUA 00 SBOIOIINH CeHTAOps https://m.eds00.1ru/863e9570
3 MIUKDOSBOIOMS 1 3 Hen. but6mmoreka [IOK
p H CEHTSIOps https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHast
€IMHUIIAa BUJA U SBOJIOIHH.
4 JII:160 ato HI;H aGora Ne 1 1 0.5 & mex bubamorexa LIOK
patop P - ’ CEHTSIOps https://m.eds00.1u/863e¢99¢6
«CpaBHEHUE BUJIOB 110
MOP(}OITOTHUECKOMY KPUTEPHIO)
JIBroKyIue Cuitbl (3J1€eMEHTapHBIC bubnmoreka [JOK
5 1 1 men. op
(haKTOpBI) SBOTIOLIHH HEA- QRLIDDE https://m.edsoo.ru/863e9da4
6 EcrecTBenHslIit 0TOOp U ero 1 2 en. okTsa0pss  bubmmoreka [[OK




bopmbl

https://m.edsoo.ru/863e9ed0

Pe3ynbTaThl 3BOMIOLMK:
MIPUCIIOCOOJICHHOCTh OPTaHNU3MOB
1 BUI000pa3oBaHue.

bubnmoreka [JOK
7 JlaGopatopHnast paborta Ne 2 0.5 3 Hel. OKTAGPS https://m.edsol_.[ru/863e9fde
«Ornurcanue IpUcrocoOIeHHOCTH
opranusma 1 €€ OTHOCUTEIILHOTO
XapakTepay
Hanpasnenus u nytu bubnuorexa [IOK
8 MaKpO3BOJIIOLUN 5 Hel. OKTAbps https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOIONINN 1 Hex. HosIOps
10 Hcropus )f(I/IBHI/I Ha 3eMJie U 2 HoL. HOSBDA
METO/]Ibl €€ N3YUCHUS .
1 I'mnoressl NPOUCXOKIACHUS 3 Kol HORGDS bubnuorexa [IOK
JKW3HU Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PasBurue xxu3nm Ha 3emie 1o 4 worL. HosBDH bubnunorexa [IOK
3paM | IepuoIam HOTDE https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOITU
PaCTHTENBHOTO U KUBOTHOTO
mupa. [Ipaktiuueckas padora Ne 1 bubnmoreka [JOK
13 «I/Ils)yqe}fne I/chonaelex 0.5 [ tewatpit https://m.edsol_.[ru/863ea8bc
OCTaTKOB PACTEHUH U )KUBOTHBIX
B KOJUICKIIMSIX»
14 CoBpeMeHHas cuctema 2 HenL Texabps bubnmoreka [JOK
OPTaHUYECKOTO MHUPA AcKadpi https://m.edsoo.ru/863ea48e
15 DBOJTIOLIUS YEJIOBEKa 3 HerL. aeKabps bubnuorexa [{OK
(aHTpOTOTEHE3) https://m.edsoo.ru/863eac2c
16 JBroxymue cuibl (paxTopsl) 4 wen. pekadps  buGmmoreka [JOK




aHTpoIoreHes3a

https://m.edsoo.ru/863ead44

OCHOBHEBIE cTaauu 3BOJIOINHU

17 2 Hel. AHBAps
YelioBeKa

18 YenoBeueckue pacel v 3 1L AHBaDS bubnmoreka [JOK
MPUPOTHBIE AJANTAIIAN YEIOBEKA HHBapH https://m.edsoo.ru/863ecaca2
PesepBHbIit ypok. O6001ICHHE TT0

19 Teme «BO3HMKHOBEHHE U 4 Hen. sHBaps
pa3BUTHE KU3HU Ha 3eMiie»

20 DKOoJI0TrHus Kak HayKa 5 Henl. AHBAPS

91 Cpenpl oOUTaHUS U lnen. deBpas bubmmorexa [JOK
AKOJIOTHYecKre (haKTOPbI https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue

” 0COOEHHOCTH PAaCTCHHUI U3 0.5 2 Heq. bubnmoreka [JOK
Pa3HBIX MECT OOUTAHUS. despans https://m.edsoo.ru/863ebl10e
Jlabopartopnast pa6ota Ne 4.
«BnusHue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEyCay

4 Hen. bubnuorexa [{OK

23 buomieckue paxroper deBpags https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomymsiiuu. [Ipaktudeckas 1 Hen. MapTa

24 paborta Ne 2 «IToxcuér mnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUIOB
pacTeHui»

55 Coo01ecTBa OpraHu3MOB — 2 HeJl. MapTa Bu6motexa LIOK

OHOIIEHO3

https://m.edsoo.ru/863eb46a




o6 DKOJIOTHYECKUE CHCTEMBI . 3 Hel. MapTa Bubmuoteka LIOK

(KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTeNn

. 5KOCHCTEMBL. DKOJIOTHYECKHE . 4 Heql. MapTa Bubmoreka [JOK
nupamubl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupoaHbie 3KOCUCTEMBI 1 1 Hen. anpens

29 AHTpPONOT€HHBIE YIKOCUCTEMBI 1 3 Hen. anpes

30 buocdepa — rnobanpHas | 4 bubnmoreka [JOK

HeJl. anpeJs

JKOCHCTEMA 3eMIIU - anbedn https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILECTBOBAHUS . I nen. mast Bub6nuoreka LIOK
ounocdepsl https://m.edsoo.ru/863ebd16

2 "Hen. Mast

32 YenoeyecTBO B Onochepe 3eminn 1

13 CocyIecTBOBaHHE IPUPOILI U . 3 Hen. Mast Bu6muorexa LIOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepsHblii ypok. O0001ieHNHE 4 Hex. Mast

34 teMbl «Coo01iecTa u 1
9KOJIOTHUECKUE CUCTEMBD)

OBILEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

YMK  buonorus. buonormveckue cuctembl W mpomecchl. 10 kmacc: y4eOHWK A
obmeoOpazoBar. yupexacHuil (6a3oBblit/mpodmibHBId  ypoBeHb)/ A.B. Tepemon, P.A.
[TerpocoBa. — M., Bmagoc, 2021r; merommveckoe mocobue mius yuutens «buonorus.
buonornueckne cucrtembl U mporeccel — M., Bmamoc, 2019r.; «Kak oOydarh OHOJIOTHH.
buonornueckue cucreMsl u npoueccol. 10 kinacc. Mertoanueckoe nmocodue A yaurens», A.B.
Tepemos, P.A. IlerpocoBa. — M., Bnanoc, 2019r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

- bu6mmoreka I{OK https:/m.edsoo.ru/863e8efe

- 6aHK TECTOBBIX MPEAMETHBIX U METANIPEIMETHBIX 3aaHuii B EquHOM aBTOMaTH3UpOBAaHHOM
nH(})OpPMAIMOHHON crcTeMe OlleHKH kadecTBa oopazoanusi (EANC OKO) u mmudposoit
Tpenaxep «PuszukonJlady» Ha «1IkonmsHOM TopTane» (https://mosreg.physicon.ru/),

- 2JIEKTpOHHBIEC M3AaHus (0aHK 3amanuii) Ha 1udpoBoi arhopme «Menuareka» ot AO
«Axanemus «IIpocsemenue» (https://media.prosv.ru/),

- QJIEKTPOHHBINA OAHK TPEHUPOBOYHBIX 3aJIaHHM IO OLIEHKE (QYHKIIMOHATBFHON TPAMOTHOCTH Ha
noptaine «Poccuiickas anexrponnas mkona» (https:/fg.resh.edu.ru/),

- OTKpBITHIC OaHku 3ananuil Ha caiite DI'BY «DUOKO» (https:/fioco.ru),

- ®I'BHY «MHucTHuTyT cTpareruu pa3BuTus oopazoBanust PAOy (http:// www.centeroko.ru/),

- OOCP (http://www.centeroko.ru/),

- [IHIITIMIIP MO (https://cppm.asou-mo.ru),




- MIKO (https://mcko.ru/)
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