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MNOACHUTEJIBHASA 3AIINCKA

[Ipun pa3paboTke mnporpamMmbl MO OHOJIOTHMH TEOPETHUECKYI0 OCHOBY JUIS
omnpeneseHus MoaXoJ0B K (OPMHPOBAHUIO COAEpKaHUS Y4eOHOTro TNpeaMeTra
«buonorusiy  coctaBuiM: KoHuenTtyaimeHble mnojoxenus DPIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIeH, CoIepKaHusl, pe3yidbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOXEHUS 00 00LIUX LENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHME CHCTEMbI CPEIHErO
obmiero oOpazoBanusi B Poccuiickoit ®denepaindy, a TakKe TIOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU >KUBOU MPUPOIBI U 00ecriedyeHnH
CYILIECTBOBAHMs YeJIOBeuecKoro oodmiectBa. COraacHO Ha3BaHHBIM MOJIOKEHUSAM,
ornpe/ereHbl OCHOBHBIE (DYHKIIMHU MPOrpaMMbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoJIOTMM Ja€T MpPEACTABICHHWE O MeIIX, 00 oOmei
cTpaterud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHSI OOYYAIOIMUXCS CpEJACTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MPEAMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeieieHue TOo pasfenaM H  TEeMaM,
PEKOMEHIyEMYIO TMOCJIEeI0BAaTeIbHOCTh U3yUeHUs y4eOHOTO Marepuaja ¢ y4€Tom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBA3€H, JOTMKH 00pa30BaTeIbHOIO
poliecca, BO3PaCTHBIX 0COOCHHOCTEH 00YyJarOIITIXCS.

B nporpamme 1o OWONOTMM TaKXKe YYHTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeJIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIbHOU
NEeATEIbHOCTH/YUeOHBIX JEeUCTBUNM OOy4YaromMXCSd IO OCBOCHMIO COAEpKaHUA
OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosiorum (10—11 xmaccel, 6a30BbIi ypOBEHb) pealn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3yY€HMHM OMOJOTHH, Ojarojgaps 4yeMy B Hel
POCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINIA JTMYHOCTH, KOJIOTUUECKOTO MBIIIICHUS, TPEICTABICHUH O 3J0POBOM
oOpa3e KH3HU M OEpPEKHBIM OTHOIIEHHWEM K OKpY>Kalolell MpPUPOTHOU Cpeje.
[ToaTOMy Hapsay ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHHU YIEICHO BHUMAHHUE MCIOJIb30BAHUIO
MOJTyYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33714, B
TOM 4YHCle: NPOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUM 4Yel0OBEeKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs AKOJIOTUYECKU
1[EJIeCO00pa3HOr0 TMOBEACHHUS B OKpYXKalollled NpUPOAHOW Cpeie, aHalu3a
BIUSIHUAS XO3SUCTBEHHOW ACSATENBHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX WU
VCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUSI K MPUKIIATHOW HANIPABICHHOCTH
yueOHoro mnpenMera «buosiorus» MpoJUKTOBAHO HEOOXOJIMMOCThIO 0oOecreueHus



YCIIOBUH JIJIsl pEIICHUs] OJHOM M3 aKTyaJIbHbIX 3aJ]]a4 IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (HOpMHpOBaHHE y  OOyYaroUIMXcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreynBaeT (OpMUPOBAHHE y OOYYAIOLIUXCS TMPEACTABICHUI O
HAy4YHOW KapTHUHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KUBOW mpupoje, eé
OTJMYUTENBbHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3alMU U SBOJIOLUH, CO3MAET
yCIOBHS  JUI:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpoAbl, (HOpMUpOBaHUS
($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. M3ydenune 6uonorun odecreynBaeT ycaoBHs i (OPMUPOBAHUS
UHTEIJICKTYyaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HH(OPMALIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYphI, CHOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHUM C
NpPEACTaBICHUAMU U3 IPYTUX YU4EOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUH
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYCHHHM Y4eOHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY [UIsl ONpPENEICHHUS IMOAXOA0B K OTOOpy u
CTPYKTYpUPOBAHHUIO €r0 COACpXKaHHUs, MPEACTABIEHHOTO B TMporpamme IO
OHOJIOTHUH.

OT10op conepxanus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO MOAX0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaloIIUeCcs: TOJKHBl OCBOUTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYypbl, OMNPENCISIONMNE aJeKBATHOE IMOBEIACHUE
4eJIOBeKa B OKpY’KaloUIe NMPUPOAHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKoW nestenbHocTH. Oco0oe MecTo B ITOW CHUCTeME 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHM, KOTOPBIE CIy>KaT OCHOBOM Juist )OPMUPOBAHUS
IPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[HEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOUIMX  TyMaHH3alUU
OMOJOTNYECKOro 00pa3oBaHMUs.

CTpyKTypHpOBaHHE COJIep>KaHHs Y4eOHOro MaTepuana B IpOrpamMme 0
OMOJIOTHH OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYCHHMS 3HAHUM 00
OTIIUYUTETLHBIX OCOOEHHOCTAX KUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIOIMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmeta «bruomorusy»
BBIJICJIEHBI CIEYIOLINE coaepKaTeabHble TUHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «Kietka kak Ouonoruyeckass cucreMay, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucreMa M MHOTooOpas3ne OpPraHUYEeCKOTO MHUPAY,
«IBOJIOLIUSA KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTY.

[lenp m3ydenusi ydeOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJaicHUEe  OOyYaroUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3alMi >KUBBIX CHCTEM pPa3HOTO paHra U MNpUOOpEeTEeHHuE YMEHUM
UCIIONIb30BAaTh ATH 3HAHUS JJII TPAMOTHBIX JIEUCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] Pa3IUYHbIX KU3HEHHBIX MPOOIEM.

JocTxkenue 1enu uzydeHus yudeOHoro mpenmera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUMBAETCS PEIICHUEM CIIEAYIOMIMNX 3a/1ay:

OCBOCHHME OOYYAIOMIMMHCS CUCTEMBbI 3HAHUH O OMOJOTUYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyXKallUuX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAyYHOM KapTUHE MHUPA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHUe y OOYyYarOIIMXCS TO3HABATENbHBIX, HHTEJUICKTYaJbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B MpoOLIECCE€ aHalIW3a JAHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISII0OB, UJEH M TOAXOJIOB K HM3YyYEHUIO >KMBBIX CHUCTEM
Pa3HOIro YPOBHS OpraHU3allUu;

CTaHOBJIEHHE Yy oOydaromuxcs oOmeld KyJIbTypbl, (QYHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHUE YMEHUHN OOBSICHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MHUpa >KMBOW MPUPOJbI HA OCHOBAaHUM 3HAHUW U OMbITA, TOJYYEHHBIX MpPU
U3Yy4YEHUU OMOJIOTUY;

dbopmupoBaHue y OOy4YalOMIMXCA YMEHMM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUYECKUX 3HAHUM B MPAKTHUYECKON NEATEIHbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM KHBOM
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEl, COOJIIOIEHUS STUYECKHUX
HOPM TIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIEA0BaHUN;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW Jis TOBBIIICHHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPHI, 1711 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH TMOCJIEJACTBUI CBOEH JEsATEIHHOCTH 10 OTHOILICHUIO K OKpY>Karoulei cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MPO(QUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oobmiero obpazoBanus «buonorus», mzyyaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI O0s3aTENbHBIM YUE€OHBIM MPEIMETOM, BXOJISAIIUM B
cocTaB npeaMeTHoM o0nacTh « EcrecTBeHHO-HAayUHbIE TIPEIMETHI.



Jlist m3ydenus: 6nonoruy Ha 6a30BOM YPOBHE CPETHEro 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 ¢ OOIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B (HOPMUPOBAHMH COBPEMEHHOW HAy4YHOW KApTUHBI MUDA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl MO3HAHUS KUBOM MPUPOABI (HAOIIOACHIE, SKCIIEPUMEHT, OMMCAHUE,
u3MepeHue, Kiaccuukanus, MOACIMPOBAHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHncTpanuu:

[Toptpetsl: Y. HapBun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxembl: «MeTOIbI TO3HAHUS JKHBOU MPUPOIBD.

JlabopaTopHble M mpakTHYecKHe PadoThI:

[Ipaktuueckass padora Ne 1. «lcnosb3oBaHUE pa3IMYHBIX METOAOB IPHU
U3YUYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U X OPraHU3alHs.

Xusbie cuctembl (OHOCUCTEMBI) KaK MpeaAMET u3yueHus: ounonoruu. OTinume
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

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

JdeMoHcTpanun:

Tabmuibl n cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», « YPOBHU OpPTaHHU3AIUN
YKUBOW MPUPOABD.

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKnil COCTAB H CTPOCHHE KJIETKH.

XUMHUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBI: MaKpPOAJIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BEUIECTB B KieTke. lloanepikanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u crpoeHue 0eaKoB. AMHUHOKHUCIOTBHI — MOHOMEPHI OEJIKOB.
He3zameHnmble n 3aMEHUMBIE aMUHOKHUCIOTbI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (NIepBUYHAs, BTOpUYHAsA, TpPETHYHAs U



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe CBoHcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.

®epmentsl — Owuonormdyeckue Karamuzatopel. CtpoeHue ¢epmeHTa:
aKTUBHBIA I1EeHTp, cyOcTpaTHas crneuupuyHoctb. KodepmeHnTsl. Butramussbl.
OTnnuus pepMEeHTOB OT HEOPraHMYECKUX KaTaIU3aTOPOB.

YrneBompl:  MoHOcaxapuibl  (TJIOKO3a, pubo3a ©  JIE30KCHpHb03a),
aucaxapuipl  (caxaposa, JakTo3a) W nosMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
1EeJUII0I103a). bronornyeckue pyHKIIMM yTiIeBOIOB.

Jlunuasl:  Tpurauuepuasl, ¢docdoaunuasl, crepounbl. [mapoduabHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢Gynkuuu aunuaoB. CpaBHeHHE
yTIEBOIOB, OEIKOB M JTUMUA0B KaK HICTOYHUKOB SHEPTHUH.

Hykneunoseie xucmorel: JIHK wun PHK. Hykneorunsr — moHOMEpSI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u dbynkiuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIUM.

[{utonorus — Hayka o kierke. Kiietounas teopust — mpuMep B3aUMOAECUCTBHUS
uzel u (akToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUeHHs KIETKH.

Knerka kak uenoctHas »xuBasg cucrteMa. OOmMe MpPU3HAKK KIIETOK:
3aMKHyTasi Hapy»Has meMOpana, monekynbl JIHK kak renermyeckuii ammapar,
cUcTeMa CMHTe3a OenKa.

Tunsl KIETOK: »JyKapuoTHyecKas U mpokapuotuyeckas. (OcoOeHHOCTH
CTpOeHHs MpoKapuoTHueckor kieTku. Kierounas ctenka Oakrepuil. CTpoeHue
DYKapUOTUYECKOW KIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, JKMBOTHOM U
IpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KIETOK — KIJIETOYHAs CTE€HKA, IJIMKOKAIUKC, UX
¢byuxun. [Inazmatudyeckas memOpana, e€ cBoiictBa u ¢pynkiuu. L{uronnasma u eé
opranounbl. OmHoMeMOpaHHbIe opraHouabl kiaeTku: JIIC, ammapar I'onbmxw,
au30coMbl. [loyaBTOHOMHBIE OpPraHOWIbl KIIETKWA: MHUTOXOHIPHUH, IJIACTUJIBI.
[IpoucxoxjieHne MUTOXOHJApUN W TIacTua. Bunbl mmactun. HememOpanHbie
OpraHOUAbl KIETKU: PHOOCOMBI, KJIETOUHBIM ILIEHTP, LEHTPHOIH, PECHUUKH,
KryTUKA. QyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHslil neHTp kiaeTku. CTpoeHue sipa: siaepHas 000J104Ka,
KapHOoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BELIECTB B KJIETKE.

JdeMoHcTpanun:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacrpeneneHne XUMHYECKUX OJJIEMEHTOB B HEXXUBOU
npupozie», «PacrpeneneHne XuMHUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.



Tabmumpr u cxembl: «lleproanueckas TaOnHMIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHEe MOJIEKYJIIbI OeNKay,
«Ctpoenue ¢pepmentayn, «Hyknennosrsie kucnotel. JHK», «Ctpoenue Monekyssi
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOeHHE >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTEIbHOM KIETKW», «CTpOEHHE MNPOKAPUOTUYECKON KIETKW,
«CTpoeHue spa KIEeTK», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHue: CBETOBOW MHKPOCKON, OOOpYyZOBaHHE MJisi MPOBEACHUS
HAONIOICHUM, H3MEPEeHHUH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPaCTUTENbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpaKkTUYECKHE PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHume KaTaIMTUYECKOW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMeEpe aMUIa3bl WK KaTallas3bl)».

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHUs KIETOK PACTCHUM,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
ONKCAHUE.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTadoM3M. ACCUMUIIAIUS (TUTACTHYECKUT OOMEH) U
JUCCUMUJISIUS (PHEPreTUUecKruii OOMEeH) — JIB€ CTOpPOHBI €JAMHOr0 Ipoliecca
Merabonm3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOHBIN 1 rerepoTpodHbIii. Pombs dhepMeHTOB
B 0OMEHEe BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®orocunTte3. CBeroBas W TeMHOBasg (Qa3bl (oTocuHTe3a. Peakuuu
dborocunTe3a. DPhHeKkTUBHOCTL (hoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JJI JKU3HU
Ha 3emiie. BausiHue ycnoBuii cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOJYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3eMJIE.

OHepreTnueckuii oOMeH B KjeTke. PaciuenyieHue BellecTB, BBIACICHUE U
aKKyMyJIMPDOBAaHHE OJHEPruM B KIETKE. OTambl HSHEPreTHYECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucimopomHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OkucauTeIpHOE dhochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiun wmarpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanus renetnueckod uHopmanuu B KIETKE. ['@HETHUECKHM KOA U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortanbl TpaHchsiuud. KoaupoBanue aMuHOKHUCIOT. Ponb pubocom B
ouocuHTe3e Oernka.



Heknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus BupycoB (/1. U.
NBanoBckuil). OCOOEHHOCTH CTPOECHHMSI U SKU3HEHHOTO LIHMKJIA BHUPYCOB.
bakrepunodarn. bome3nm pacTeHmid, >KMBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoseka (BHY) — Bo3Oyautens CIIM/Ia.
OOpatHasi ~ TpaHCKpuWIlLMs, peBepraza ©  uHTerpaza. llpodunakruka
pacmnpoCcTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIl.

JdeMoHcTpanun:

[Toptpetsl: H. K. Konsuos, /. . MBanoBckuii, K. A. Tumupsses.

Tabnuubl U cxembl: «Tunbel nutaHusy, «Meradonuzmy, «MuUTOXOHAPUSD,
«JHepretudeckuii oomen», «Xmopomacty, «®Dotocunred», «Ctpoenne JIHK»,
«Ctpoenre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaecKkuit Ko,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOJeNb cTpyKTypbl JTHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KrierouHplii 1K, WX >KU3HEHHBIM WK KieTku. MHTepdaza m MuTo3.
[Ipoueccol, mpoTekawmue B uHTepdaze. Perumkanus — peakuus MaTpUUHOIO
cunre3a JIHK. Ctpoenue xpomocom. XpOMOCOMHBIM HaOOp — KapHOTHIL.
JlumiouaHeIi W TalUIOWIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTosornueckne OCHOBbI Pa3MHOXKEHUS W WHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenne knetkn — muto3. Craauu mutosza. IIpoueccsl, nmpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKUI CMBICIT MUTO34.

[Tporpammupyemasi rubenb KISTKH — armomnTo3.

®opmbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe U mojoBoe. Buasl 6ecrnosioro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKycCcTBEHHOE KIIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE IS CEJICKLUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYHUS OT OECIONOTO.

Meiio3. Cragun meiio3a. Ilponeccel, nmpoucxodsiiye Ha CTaauax Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUI CMBICT H
3HaYCHHUE MeNo3a.

['amerorenes — mpoiecc 0Opa30BaHUS TMOJOBBIX KJIETOK Y IKUBOTHBIX.
[TonoBeie xemne3bl: CEMEHHUKH U SMYHUKH. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepPMaTOreHe3 M OBOICHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crnepMaro3ouaoB. OmioJ0TBOpEHUE.
[TapTeHorenes.



NunuBuayanbHoe pa3BuTue (OHTOreHE3). OMOpPHUOHAILHOE Pa3BUTHE
(oMOpuorenes). Jtanbl SMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KHBOTHBIX:
npoOneHue, racTpyssiius, opraHorere3. [loctomOpuoHanbHOE pasBuTHE. THIIBI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: TMpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YpPOACTBA.

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

JdemoHncTpanuu:

Tabmuiel u  cxembl: «DOpMBI pa3MHOXKEHHUSI OpPraHU3MOBY, «JIBoitHOE
OIUIOAOTBOPEHHUE Y [BETKOBBIX pacTeHH», «BererarnBHOe pa3MHOXKEHHE
pacteHui», «Jlenenne xieTku Oaktepuit»y, «CTpOeHHE TONOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pemmukamus JHK», «Mutos»,
«Meino3y, «IIpsmoe u HenmpsiMoe pa3BUTUE», «]'aMeTOreHe3 y MICKONMUTAIIINX U
yesoBeKkay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITpEapaThl «CrniepMaTo30u1bl
MJICKOIIATAIOWIETOY, «SMIEKIIeTKa MIIEKOnuTaromero», «Kapuokunes B kinerkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuIuKauus «/leneHue KIeTku», MOJelb
JHK, mozaens meTada3zHoit XpOMOCOMBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MuTO3a B KIIETKaX KOHYHKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKpPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHuwe cTpoeHHUS MOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX.

Tema 6. HacjieqcTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun reHeTukd. Mcropus pa3Butus reHeTuku. Poias nuronorun
¥ AMOpUOJIOTUM B CTAaHOBJICHMM Te€HETUKH. BKiaa poccuilckux M 3apyOexHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToJapl TeHeTUKH (TuOpUI0IOTHYECKU,
UTOT€HETUYECKUH, MOJEKYIAPHO-TeHEeTUYeCKHil). (OCHOBHBIE T€HETHUYECKHE
noHATHsA. [ eHeTnYecKass CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMaX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HacJeJ0BaHusl MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuaHoe ckpemyBaHue. 3aKOH €IuHO-00pa3us THUOPUIOB MEPBOTO
nokoneHud. IlpaBuno goMuHHpOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoresa ynuctorel ramet. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHOoe  CKpemMBaHHWE. 3aKOH  HE3aBUCHUMOTO  HACJIeIOBaHUS
npu3HakoB.  LluToreHeTueckue - OCHOBbI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIUBAHUS
JUTsl OTIpEICIIeHHsI TEHOTHUIIA OCOOM.



CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLETUIEHHOMY HAcCJE€JOBaHUIO I'eHOB. HapyllleHue cuernieHrs reHOB B pe3yibTare
KPOCCHUHTOBEPA.

XpOMOCOMHasi TEOPUSI HACJIEACTBEHHOCTU. [ eHETHUECKNEe KapThI.

['enetrka mosa. XpoMOCOMHOE OMNpeAeeHue mojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3MEHUMBOCTH: HEHACJIECTBEHHAs U HACJICICTBEHHAS.
Ponp  cpenmpl B HEHACHEACTBEHHOW  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIU(DUKAIIMOHHONW U3MEHYMBOCTU. BapualniioHHbIN pssl ¥ BapyUallMOHHAS KPUBasl.
Hopma peaxkuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIE IMPU3HAKUA U UX
HOpMa peakimu. CBOMCTBAa MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencTBenHasi, WM TE€HOTHIIMYECKas, W3MEHUYHMBOCTH. KoMOmHATHBHAs
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTUA. MyTarmoHHast N3MeHIHBOCTh. Kimaccudukarus MyTaruii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluii. MyTareHHbie (GaKTOpHbI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HacieacTBeHHo n3menunBoctd H. Y. BaBunosa.

BHesnepHas HacIeCTBEHHOCTh M U3MEHUUBOCTb.

I'enetnka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHEATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETHYCCKHI, OMOXMMHYICCKUM,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPENEITICHUE FeHOTHUIA;
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YKCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBenHbie 3a0ojieBaHUs 4YeIOBEKa: TI'€HHBbIE OOJIC3HH,
00JIe3HU C HACJIEJACTBEHHOM MPEeapacnoiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepatuBHble MyTanuud. CTBOJOBbIE KIETKU. [IpuHUUMNBI
3JI0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TCHETUYECKIX
Oosie3Her. MeauKo-reHeTHYeCKoe KOHCYJIbTHPOBaHKME. 3HAUEHHWE METUIIMHCKON
T€HETUKH B TIPEJOTBPAICHUH 1 JICYCHUN T€HETUYECKUX 3a00JIeBaHUM YeloBeKa.

JdeMoHcTpanun:

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

Tabmumet © cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
[IUTOTCHETUYECKAss OCHOBa», «3aKOH PAaCUICIUICHUSI U €ro ILMTOTC€HETUYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOoe  CKpelmBaHUEY,
«uTomoruueckue OCHOBBI TUTHOPUIHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMoencTBUE  AJUICNIBHBIX TE€HOB», «l'eHeTnueckue KapThl PACTECHUH,
JKUBOTHBIX U 4YeJoBeKa», «l'eHeTnka momna», «3aKOHOMEPHOCTH HACJIECJIOBaHMS,
CLUEIUIEHHOrO ¢ mnosiom», «KapuoTtumbel YeloBeKa M KUBOTHBIX», «Bumisl



U3MEHYUBOCTHY», «MoaudukanroHHas HW3MEHUYMBOCTHY, «HacnemoBanme pesyc-
dakropa», «I'eHeTuka rpynn KpoBu», «MyTallmoOHHAst U3MEHUYUBOCTHY.

ObopynoBanue: MoJeIH-aNIUIMKANN  «MOHOTHOPUIHOE CKPELIUBAHUEY,
«Henonnoe nomuHupoBanue», «JurubpunHoe ckpeniuBanue», «llepekpécr
XpOMOCOM», MHUKPOCKOIl W MHKporpenapaT «Jlpo3zodpuna» (Hopma, MyTauuu
(dbOpMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «[ opox moceBHO.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «/3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y TPO30(HIIbl HA TOTOBBIX MUKpPOIpenapaTaxy.

JlabopatopHas pabora Ne 6. «M3ydyenne MoaupUKaIMOHHOW U3MEHYUBOCTH,
MMOCTPOCHHE BAPUALMOHHOTO PSJa U BAPUALIMOHHON KPUBOW.

JlaGopatopHas padora Ne 7. «Ananu3 MmyTanuil y Apo30(uibl Ha TOTOBBIX
MHUKpOIIpenapaTax.

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

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOUECC. 3apOKICHHUE CEJCKIUH U JIOMECTUKAIIUS.
Yuenne H. W. BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJIbTYPHBIX pacTeHUM. LIEHTphl MPOUCXOXKIAECHUS NOMAIIHUX KUBOTHBIX. CoOpT,
I0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbIi M MHAUBUIYaIbHBIA OTOOPHI B
CENIEKIIMM PAcTEHWd M KUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
cKkpeuuBanue — HUHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellUBaHUEe — ayTOPUAMHT.
OtnanéHHass rtubpunmzauus u €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 u
NOJIyYeHUE MOJMIUIONI0B. JIOCTHIKEHMSI CENEeKUMU PpACTEeHUM, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHoNOrMs Kak OTpacib NPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kierounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PAaCTEHUU.
KiioHupoBaHne BBICOKONPOIYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OPraHU3MOB.

DKoJlorMueckue M dthyueckue  npobiembl. MO —  reHeruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBwnos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
MBaHOB.

Tabmuupsl u cxembl: Kapta «LleHTpbl NPOUCXOXKIEHHST W MHOIrooOpasus
KYJbTYPHBIX pacTteHui», «I[lopoabl foOMamHuX KUBOTHBIX», «CopTa KyJlIbTYpPHBIX
pactenuit», «Otnanénnas rubpuauzanusn», «Padorer akanemuka M. @. BanoBay,



«Ilomumnongus», «OO0beKTH OuoTexHONOTHNY, «KieTouHbie KyabTYphl U
KJIOHUpOBaHHe», « KOHCTpynpoBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISIKH TUIOJOB M KOPHETIIIONOB JUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuil, repdapuit «CenbCKOX035UCTBEHHbIE PACTECHUS.

JlaGopaTopHble U MpakTUYECKHEe PadOThI:

Okckypeust «OCHOBHBIE METOABbl U JOCTHUKEHUS CEJIEKIMU PACTCHUN W
YKUBOTHBIX (Ha CENIEKI[MOHHYIO CTaHIIUIO, IJIEMEHHY IO bepmy,
COPTOUCHBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abOpaToOpuio
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIONIMOHHAA OMOJIOTHA.

ITpennochlIku BO3HMKHOBEHMSI HSBOJIIOLIMOHHOW TEOpPUH. OBOJIIOLUOHHAA
Teopusi 1 €€ MecTo B OuMonoruu. BrnusiHue 3BOJIIOMUMOHHON TEOpUH HA pPa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerenbcTBa 53BOJIONUHU. [lajgeoHTONOTHYECKUE: MOCIIEIOBATENLHOCTD
NOSIBJICHUS BHUJOB B HAJCOHTOJIOIMYECKOM JIETONMCH, MEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoacTso U paznuuue ¢payH U (Gaop MaTEPUKOB U OCTPOBOB.

OMOpuoNornyeckue: CXOACTBA W pa3iuuus 3MOPHOHOB pa3HBIX BHUOB
NM03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJOTHYHBIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y Bcex
OpPraHHU3MOB.

OpomounoHHas Tteopus Y. JlapBuna. Ilpeanocbuikyn BO3HUKHOBEHHS
napBUHM3MA. J[BIDKyIIME CHUIIBI 3BOJIONMU BHUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE IIPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIENEHHAs U3MEHUYHUBOCTD,
O0opb0a 3a CyIIecCTBOBAaHHUE, €CTECTBEHHBIU OTOOD).

Cunretnueckas teopus 3Bosroruu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpososmtorus. [lonmynsnus kak eIMHUIA BUAA U SBOJIIOLIHH.

JBuxyue cuibl ((hakTopbl) 3BONIONMHM BHIOB B MpuUpoje. MyTallMOHHBIH
IpoLECC M KOMOMHATHBHAs W3MEHYMBOCTb. llomynsnnoHHBIE BOJIHBI M ApelQ
reHoB. M3omsauus n murpanusi.

EctectBennblii oTOOp — HampaBisttonmii  (aktop 3Bomonud. DPopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB Kak pe3ynbTar 3Boitonuu. IIpumepsr
IPUCTIOCOOIEHUN y OpraHu3MoB. ApoMop(o3bl U NO-adanTaluu.

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

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QuUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napajienbHas. HeoOpaTuMoCTh 3BOIIOLUH.



[IpoucxoxxaeHne OT HeClelUaIu3UpPOBAHHBIX NMpPEIKoB. IIporpeccupyromas
crienranu3anus. AganTuBHas paauaius.

JdeMoHncTpanun:

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

Tabmuibl u cxemsbl: «Pa3zBuTre opraHmueckoro Mupa Ha 3emiie, «3apoIbIir
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OOprOBI 32
cymectBoBanue», «EctecTBeHHbIt 0TOOp», «MHOroo0pa3ue COpTOB pacTeHHiD»,
«MHuoroobpazue  mopod  KMBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHYMBOCTB», «Apomopdo3by, «Ununoamantamum», «OO0mas nereHepaius»,
«/IBmKymme cunsl 2dBomonun», «Kapra-cxema wMapumpyrta nytemectBas Y.
Hapsuna», «boppba 3a cymecTtBoBanue», «lIpucmocoOIeHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAOOOPAZOBAHUEY.

OO6opynoBaHMe: KOJUIEKIMS HACEKOMBIX C PA3IUMYHBIMU TUIIAMH OKPACKH,
HA0Op IUIOMOB W CeMsiH, KoJutekiusi «[IpuMepsl 3auTHRIX MPUCTIOCOOIECHUN Y
KUBOTHBIX», MOJIeTIb «OCHOBHbIEC HAIPABJICHUS 3BOJIIOIUNY», OOBEMHAsT MOJEINb
«CTpO€Hre roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, kojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX W pacTeHui», wmonenb ammmkanus «llepekpécr
XpOMOCOM», BIIaXHble mnpenapatbl «Pa3sButue Hacekomoroy», «Pa3Burue
JSATYIIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPHUILEB U
OKpacKu Tena).

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHue BUIOB MO MOPGOJIOrHUECKOMY
KPUTEPUIO».

JlabopaTtopuas pabota Ne 2. «Omnucanve mpuUCTIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHMEe U Pa3BUTHE *KU3HU HA 3emuie.

JloHay4dHbIE TIPEICTABICHHUS O 3apOXKACHUU XWU3HHU. HayudHble Trumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: aOuoreHe3 W TaHCIepMus. XUMHYEeCKas
ABONTIOIUSI. AOWOTEHHBIM CHHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON BOMIOLNK. HavanpHbIe 3Tanbl
ouosornyeckor spomoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W UX 3BOJIIOLUS.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o spam U nepuopaM. Karapxein. Apxeickas u
npoTepo3oiickas dphl. Ilanmeosoiickas 3pa u €€ nepuoabl: KEeMOPHUICKHM,
OPIAOBUKCKHUH, CUITYPUHUCKHUM, NEBOHCKAM, KAMEHHOYTOJIbHBIMN, TIEPMCKHUN.

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



KaliHo30Mickas »3pa ®u €€ mnepuoAbl: NaJICOT€HOBBIA, HEOrCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOrMYecKuX mnpoueccoB. OCHOBHBIE ATalbl
HBOJIIOIMU PACTUTEIBHOIO M S>KMBOTHOIO MHUpa. ApomMopdo3bl y pacTeHUM u
*KUBOTHBIX. [l0osiBIIEHUE, paclBET U BBIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxxeHue 3BOMOUUH. (OCHOBHBIE
CUCTEMATUYECKHUE PYIIIIBI OPraHU3MOB.

DBoJIOLIMS YelloBeKa. AHTPOIOJIOrUs Kak Hayka. Pa3Butue npencraBiieHuld o
IPOUCXOXKIIEHUHU YesoBeka. MeToasl u3ydeHusi aHTpororeHesa. CXoicTBa U
pasnuyus 4eloBeKa U )KUBOTHBIX. CHUCTEMaTHYECKOE MOJ0KEHHUE YETOBeKa.

HBwxynme  cuibl  (pakTopel) — aHTpomoreHesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOulecTBeHHbI 00pa3 JKU3HH,
U3TOTOBJICHUE OPYAUM TpyJa, MBIIUICHUE, PEYb.

OCHOBHBIE CTa/IMM U BETBU SBOJIOLUU YEJIOBEKA: aBCTpalIoNnuTeku, Yemnosek
yMenbi, YenoBek mnpsaMoxondammi, YenoBek HeaHAepTaIbCKHM, YenoBek
pazymHblii. Haxonku MCKOmaembIX OCTaTKOB, BpeMsi CYLIECTBOBAaHMS, 00JacTb
pacmnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUSL.

UenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioWjHas  (PKBAaTOpHabHAs),  MOHTOJOHIHAsS
(a3maTcko-aMepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  MpPEACTaBHTENIEH
YEJIOBEUYECKUX pac K YCIOBHUSAM CYIIECTBOBaHUS. EJIMHCTBO YeIOBEYECKHX pac.
Kputuka pacusma.

JdemoHncTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmunel n cxembl: «Bo3nuknoBenne CollHEUHOH cucTeMbl», «Pa3Burhe
opranuyeckoro mwupa», «PactutenbHas kietka», <«OKuUBOTHasi  KIE€TKay,
«IIpokapuoTnueckasi kinerka», «CoBpeMEHHasi CUCTeMa OPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHUYECKHX 4YepT CTPOCHUSA YEJOBEKa W YEeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepssie
COBpPEMEHHBIE JIIO/IN», «YeroBedecKkrue pacoy.

O6opynoBanue:  mynsiku  «lIpoucxoxknenue — venoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIJIECTKU WIIU
U300paKeHUs] KaMEHHBIX OpPYAHH MepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,
pyowita, ckpebiia), TeoXpoHOJOTHMYecKass Tabnuna, KoJulekuus «Dopmbl
COXPAHHOCTH MCKOTAEMBbIX KUBOTHBIX M PACTEHUI».

JlaGopaTopHble U MpakTUYECKHE PadOThI:



[TpakTrueckast pabora Ne 1. «/3ydyeHne nckomaeMbIX OCTaTKOB PACTCHHUM U
YKUBOTHBIX B KOJUIEKLUSX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpPY:KawIIas cpeaa.

DKOJIOTHs KaK Hayka. 3aauu U pa3esbl 3KOJIOTMH. MeTo bl SKOIOTHYECKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3]YyILHAs, [TOYBEHHAs,
BHYTPUOPIaHU3MEHHAs.

Okonoruueckue ¢akropbl. Krnaccudukamus -skonornyeckux (HakTopos:
abuoTHueckre, OMOTHYECKHE M aHTPOIOTeHHble. JIefiCTBHE SKOJOTHYECKHX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuornyeckue (akTopbl: CBET, TEMIIEpaTypa, BIaXXHOCTb. POTONEPUOAN3M.
[Tpucniocobnenust  OpraHM3MOB K  JIEHCTBUIO  A0MOTHYECKUX  (DaKTOPOB.
buonornueckue puTmel.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX — B3aUMOJICHCTBUIL:
KOHKYPEHIHUA, XUIIHAYECTBO, CUMOKO03 U ero (¢opmel. [lapasutusm, koonepamus,
MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HaueHHe OWOTHYECKHUX B3aUMOACHCTBUN [UIsl CYIIECTBOBAHHUSA
OpPTaHU3MOB B MMPUPOIHBIX COOOLIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTHUKK nomyjsiuuu. OCHOBHBIE IOKa3aTEIH
NOMYJIILIUNA: YHMCIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanys. J[mHaMuKa 4YUCICHHOCTH MOIYJISIUU U €€ peryJIsaius.

JdemoHncTpanuu:

[Moptpetsr: A. 'ym6onbar, K. @. Pynbe, O. ['exkens.

Tabmumpl u cxembl: kapTa «[Ipuponnsie 30ub1 3emun», «Cpeapl oOUTaHUA
opranuzmoB», «®oronepuoguzm», «llonmymanum», «3aKOHOMEPHOCTH pPOCTa
YHUCJIEHHOCTHU NOMYJISIIMUA UHPY30pUun-Ty penbkny», «[lumessie nenmy».

JlabopaTopHble M mpakTHYecKHe padoThI:

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

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIEyCay.

[TpakTrueckast pabora Ne 2. «Iloacuér MIOTHOCTU MOMYJISIUI pa3HBIX BUAOB
pacTeHUN».

Tema 4. CooO1mecTBa ¥ IK0JI0rHYECKHE CHCTEMBI.

CoobmiecTBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckass (nuiueBas). Buasl-nomuHaHTel. CBsA3M B
OMOLIEHO3E.



Dkojoruyeckne cuctembl (dKkocucteMmbl). [lomsTne 00 »sKocucTemMe W
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luilieBble LeMM U CETH.
OCHOBHBIE TIOKA3aTeNM SKOCHUCTEMbI: Ouomacca, MNPOAYKUHUA. DKOJIOTUYECKUE
OUPAMUIBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOWYMBOCTh, CAMOPETYJIALU, pa3BuTue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOTO
VI IIAPOKOJIIMCTBEHHOTO Jieca.

AHTpPONOTE€HHBIE  AKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sIMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak ¢akTop ycToHdMBOCTH HKOocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenne B. U. Bepnaackoro o ouocdepe. ['panuiibl, coctaB u CTpyKTypa
onocheprr. XKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omocdepsl Kak
r7100anbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W oOOpaTHasi CBS3b B
onocdepe.

KpyroBopoThl BelecTB U OMOre0XMMHUYECKUE IIUKIIBI 3JIEMEHTOB (yIiiepo/a,
a30Ta). 30HAJIbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIITH.

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

CocyiecTBoBaHue MIPUPO/IBI u YeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pasusl Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBJIeHUs] TMPUPOJHBIMU pECypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OMONOTHY U OXpaHa TMPUPOJIBI.

JdeMoHcTpanun:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuubl u cxemsl: «llumesbie nenu», «bUoLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBay, «llemn mmTanmsy, «IKoIOTHUECKAs TUPAMHUIAY,
«buocepa u yenoBek», « IKOCUCTEMA HTUPOKOJINCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro jeca», «buomeno3 Bomoéma», «ArponeHo3», «lIpumepHsbie
aHTPONOTEHHbIE ~ BO3ACHCTBUSL HAa  TOPUPOAY», «BaxkHeWme HCTOYHHKHU
3arpsi3HEHUs] BO3/yXa W IPYHTOBBIX BOJ», «[louBa — BaxkHeHIIas cOCTaBIsIOIIAs
ouocheps», «Paktopsl aerpaganuu nouBy, «llapHukoBsiil 3Qdext», «DakTopbl
panroaKkTUBHOTO 3arpsisHeHuss Ouocdeps», «OOmas crpykrypa Ouocheps»,
«PacripocTpanenue >ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azora B mpupoe».

O6opynoBanue: Mojelb-anmnKainus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHbIe cO00MEecTBay, KoJeKun «bruorieHo3y, «Bpeaurenu BaxHEHIIIX



CEIbCKOXO3SMCTBEHHBIX KYJbTYyp», TIepO0apuM W KOJUIEKUMM PACTEHHA U
JKMBOTHBIX, NMPUHAJIEKAIIME K Pa3HBIM 3KOJIOTMYECKUM IPYIIIaM OAHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepanmu, H300paK€HUS OXPAHIEMBIX BHJIOB
pacTeHui U KUBOTHBIX.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cormacho ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUA K pe3yibTaTam
OCBOCHMSI  OOydYalOUIMMHCA TpPOrpamMM  CpeaHero  oomero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX PE3yJbTATOB OCBOEHHUs Mpenmera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYarONUMUCS POCCUHCKON
IPaKIAHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTENIbHOCTH
U CaMOOINPEACNICHUI0, HajJu4yhMe MOTUBAIIMM K  OOY4YeHUI0O  OHOJIOTHH,
IIEeJICHATIPABIICHHOE DPa3BUTHE BHYTPCHHHUX YOEKIEHWW JUYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3YNBTATBI OCBOEHHUS NpeaMeTa «bHOJOTus» JOCTUTAKOTCS B
€MHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUM C
TPaJULMOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMH U 1yXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEICHUS U CIOCOOCTBYIOT MpOIlecCaM CaMOMO3HAHMs, CAMOBOCHHUTAHUS W
CaMOpAa3BUTHsA, pPa3BUTHS BHYTPEHHEW TMO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBAKEHHS K 3aKOHY W IMPABOINOPAIKY, YEIOBEKY TPYJla U CTaplieMy MOKOJEHUIO,
B3aMMHOTO YBa)KE€HUsSI, OCPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HACJIEAUI0 HU
TPaJULMsM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickonn depepaunu, npupojse u
OKPYXKarOIEn cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00yYaroUuXcsi pyKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINi, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIINX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO



ONbITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3ali OCHOBHBIX HaIlpaBJICHUN
BOCIUTATENHHOUN ESITENHHOCTH, B TOM YHUCJIE€ B YACTH:
1) rpa:knaHCKOTO BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, yBaXKCHUE
3aKOHA U MPaBOIOPSIKA;

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

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HUIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOMU KU3HHU U OOBIICHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH ¢ pa3HbIMU YOEXKICHUSIMU, KYyJIbTYPHBIMHU LIEHHOCTSAMH U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEILCKUX 3a7a4y, YBaXXKUTEIBHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB NpHU OOCYXKIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHUICKOMN rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJdy, YYyBCTBA OTBETCTBEHHOCTH IEpPE]
Poaunoi, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOT0 Hapoja Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEIUIO U MaMATHUKAM MPUPO/IBI,
JNOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX Y4Y€HBIX B CTAHOBIIEHUE U
pa3BUTHE OWOJOTWMH, TOHWUMAHUS 3HAYCHUS OWOJIOTMM B TIO3HAHWHM 3aKOHOB
MPUPOBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3anmuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;



OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOIO MNPUHATHS LEHHOCTEM CEMEUMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIMOHAJILHOIO 0JIAarONOJIyYns:

NMOHMMAHUE W peanu3amus 370pOBOTO U Oe3omacHOro oOpasa KHU3HU
(31opoBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBWJ U HOPM,
cOalaHCUpPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryisipHas (usndeckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
coOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

MOHMMAHUE 1EHHOCTU TNPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHUE TOCIEJICTBUNA U HENPUSTUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTb K AKTMBHOW JESTEIbHOCTU TEXHOJOTMYECKOW M COLMAIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSTh TaKYyIO J€ATEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam npodhecCHOHATHHOU JeATeTbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BHIOOP Oynaymed mpodeccu U peaTu30BHIBATH
COOCTBEHHbBIE KU3HEHHBIEC IJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBINICHUE YPOBHS JSKOJOTUYECKOW KyJIbTYPhl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYNIKOB M OLEHKM HX BO3MOXHBIX MOCIEACTBUM s
OKpY>Karollel Cpe.ibl;

OCO3HaHHUE TrI00aTbHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM U MyTel ux
peleHus;



CIIOCOOHOCTh HUCIOJNIB30BaTh MPHOOpETaeMble MpU H3YUYEHHUH OHOJIOTHH
3HaHWS W YMEHHsS TMpU PEIICHUH NpoOsieM, CBA3AHHBIX C palOHAJIbHBIM
IPUPOJIONIONIb30BaHUEM  (COONIO/IEHHE  TpaBWJI  TOBEAEHUS B  MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B DJKOCHCTEMAax, OXpaHy BHIOB,
AKOCUCTEM, OHOChEphI);

AKTUBHOE HENPUATUE JEWCTBHM, NPUHOCAIIMX BPEd  OKPYKaIOLIEH
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONpHUsATHBIE SKOJIOTHUYECKHE
IIOCJIEJICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IIPENOTBpaALIaTh UX;

HaJIM4KUE PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTHYECKOM KYJIBTYPHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIIPAaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOM JIE€SITEILHOCTH 3KOJOTUYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOILECTBEHHOU MPaKTHUKW, OCHOBAHHOTO Ha JTUAJOre
KYJIbTYpP, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJIECUCTBUS MEXY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE crneuuuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PAIMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUM IIEIOCTHOTO
IpEICTaBICHU 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MIpodsieM
COXpaHEHUs IIPUPOJHOTO PaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIHUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTMM, CIIOCOOHBIX  pelIaTh PECypCcHble  MPOOJIEMBl  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeHM BBIXOAA U3 INIOOAJBHBIX HKOJIOTMYECKUX MPOOJIEM U
o0OecrieyeHns  MmepexoAa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAILHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUMU OMOJIOTMYECKMX 3HAaHMH B LEJAX
NOBBILIEHUS] OOIIEW KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKUMOHAJIBHOW T'PaMOTHOCTH O0O0ydYarommxcs, Gpopmupyemon
IpU U3y4EHUH OUOJIOTUY;

IIOHUMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMble 3HaHWs JMJI1 aHalu3a H
OOBSICHEHUS SABJICHUN OKPY’KAIOLIET0 MUpa U MPOUCXOJALIMX B HEM M3MEHEHMI,



yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAyYHBIX (DAaKTOB H
UMEIOIINXCS JAHHBIX C LEJIbI0 TOJy4YEHHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO MCIIOJIBb30BATh OMOJOTMYECKUE 3HAHUS IS
pelIeHns Mpo0JIeM B PealIbHBIX KU3HEHHBIX CUTYaLMSIX;

OCO3HaHHE LIEHHOCTH HAy4YHOH JESTENIbHOCTH, TOTOBHOCTh OCYILECTBIISTH
IPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh HHINBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000Opa30BaHNI0, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUN IO OHOJOrMH B
COOTBETCTBUH C KU3HEHHBIMU NTOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysbTaThl OCBOEHUS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuYWMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OOYYAIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUS, OTPa’KaloIIne
LEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEHU(PUKY METOIOB TMO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, sIBJICHHUE, Mpoliece,
CUCTEMa, HAay4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIeIOBaHUE,  HAONIOJEHHWE, U3MEpEHHe, OSKCIEPpUMEHT U JAPYTHUX),
yHUBEpCalbHble YyueOHble JeUCTBUS (ITO3HABAaTENIbHbIE, KOMMYHHUKATHUBHBIE,

peryJISITUBHBIE), obecrieynBaroIIne dhopMupoBaHue (G yHKITMOHATILHON
IPaMOTHOCTH U  COLIMAJIbHOW KOMIIETEHIIMM OOYy4aloluXxcs, CIOCOOHOCTD
o0y4aromuxcs HCIIOJIb30BATh OCBOCHHBIE MEXTUCIUIUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHWS W YHUBEpPCalbHBIC Yy4YeOHBIC JCHCTBUS B
MO03HABATEJILHON U COLIUAILHOMN MPAKTHKE.

MertanpeaMeTHbIe PE3yJbTaThl OCBOCHHS MPOrpaMMbl CPEAHETO OOIIEro
00pa3oBaHMs TOKHBI OTPAKATh:

OBnanenue YHHUBEPCAJIbHBIMH yueOHBIMU MO3HABATEJILHBIMH
JNeHCTBUSAIMM:

1) 0a3oBble JJIOrHYecKUe TeMCTBHS:

CaMOCTOSITeNIbHO  (OpPMYJIMPOBAaTh W aKTyalu3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHHM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(pUKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATH UX XapaKTEepHbIE NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHSATUSMH);

OTIpENENIATh I NIEeITeIbHOCTH, 3a/JaBas IMapaMeTphl M KPUTEPUU WX
JOCTIKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU 1IEIISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHUs (PAKTOB U SIBICHUUN
YKUBOW TIPUPO/IBIL;



CTPOUTH JIOTHUECKHUE pACCYXKACHUS (MHIYKTHUBHBIC, IEAyKTUBHBIE, IIO
aHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYMS B PaccCMaTPUBAEMBIX
SBJICHUAX, POPMYTHPOBATH BBIBOBI U 3aKIIFOUCHUS;

OPUMEHSATh  CXEMHO-MOJETBbHBIE  CpeAcTBAa NS IPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTax, a
TakK€  NPOTUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOYHUKAX;

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

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBIMOJNHATH pabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE IPU PELUICHUN )KU3HEHHBIX MPOOIIEM.

2) 6a3oBble HcCaeA0BATEIbCKHE NeiiCTBHSL:

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

UCIIONIb30BaTh pPAa3jMyHble BUABl JEATEIBHOCTH IO TMOJXYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalnH, MPeoOpPa30BaHUIO M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYyalMsIX, B TOM YHCJI€ IPH CO3AaHUN YUEOHBIX U COLIMAIBHBIX POEKTOB;

(dbopmMHUpoBaTh HAYUYHBIN TUIl MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSAMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUMOTE3y €€ pelleHHs, HAaXOAWThb apryMEHThI AJs JJ0Ka3aTeJIbCTBA
CBOMX yTBEPXJACHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJE€ pEIICHHS 3aJaud Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OILICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIE€JICHANPABICHHBI MOMCK MEpEeHOca CPEJACTB U CHOCOOOB
JENUCTBUS B MPO(HECCHOHANTBHYIO CPEy;

yMETh NEePEeHOCUTh 3HAHMSA B IO3HABATENBHYIO M IMPAKTHUYECKYIO 00JacTu
KHU3HEIeATEIIbHOCTH;

yYMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;



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

3) padoTa ¢ naHpopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALUU (TEKCTe yueOHOTro
nocoOusi, HAay4YHO-TIOMYJSIPHOW JHTEparype, OWOJIOTHYECKUX CIIOBapsX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh
UHGOPMAIUIO PA3INYHBIX BUOB U (POPM MpenCcTaBICHUS, KPUTHUECKH OLIEHUBAThH
e€ J0CTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;

(dopMyaHrpoBaTh 3aPOCHl U MPUMEHITHh PA3IUYHbIE METOABI MPH MOUCKE U
oTObope Omosiornyeckor MHPopMaIuu, He0OOXOAMMOMN /JIsI BBIMOJHEHUS YUEOHBIX
3a7a4;

npuoOpeTaTh OMNBIT HUCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUi, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BaHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
ouonoruueckor nHpopMauu (cxembl, rpaduKu, JUarpaMMmbl, TaOIUIbI, PUCYHKU
" Jipyroe);

UCTOJb30BaTh HAYYHBIM #A3BIK B KayecTBe CpeACTBa MpH paboTe ¢
Ouosiornueckoil MHQOpMalUWed: NPUMEHSATh XUMHUYECKHe, (U3MYeckue u
MaTeMaTHUYeCKUe 3HAaKM U CUMBOJIBI, (hopMmyIbl, aOOpeBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HATJISIIHOCTH;

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

OBi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eHCTBUSIMM:

1) o61enme:

OCYILECTBIATH KOMMYHHKAIIMH BO BCeX cepax KHU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JAUCKYCCHHM IO CYIIECTBY OOCYXAaeMoil Tembl (YMEHHUE 3aJ1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXKIACHHSI OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3aJ]a4M, YYUTHIBATb UHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYACTHUKOB
JAJIOTa WM TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLMANIbHBIX 3HAKOB, IMPEINOCHUIOK BO3HHUKHOBEHHUS KOH(DIMKTHBIX CHUTYyalui,
YMETh CMATYaTh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJA/I€Th PA3IUYHBIMU CHOCOOAMM OOIIEHHS M B3aWMOJEWUCTBHUSA, MOHUMATh
HaMepeHUsl APYTHX JIIOACH, MPOSABIATh YBAKUTEILHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOM (hopMe GOpMyIHPOBATH CBOU BO3ZPAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHs C HCIIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.



2) coBMecCTHas1 1eSITeIbHOCTD:

NOHMMATh M HMCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW U WHAUBUIYIBHON
paboThI IPH peIIEHUH OUOJIOTHYECKOU MPoOJIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBYS MPU PELIEHUH YUEOHOU 3a/1a4u;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JACUCTBUI C y4E€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KAKJOTO WIEHA KOJUIEKTUBA;

OPUHUMATh LEJIA  COBMECTHOM  JI€ATE€IbHOCTH, OpPraHu30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JIEHCTBUU,
pacnpeienaTh pojau ¢ Y4€TOM MHEHUH YYacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXIOr0 YYACTHMKAa KOMaH[bl B
001t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

npeaiaratb HOBBIE NPOEKTHI, OLEHUBATh HWJEH C TO3ULUHUH HOBH3HBI,
OPUTMHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBISATh MO3UTHUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3IMYHBIX
CUTYaLUsX, IPOSIBIATH TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUITUATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PEryJSTUBHBIMU AeHCTBUSIMM:

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHMS NpoOJIeM U HX
peleHus B )KU3HEHHBIX U YUeOHBIX CUTYAIHIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHUSX M MOCTYMNKAax MO OTHOLICHWIO K KUBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATEIbHOCTD, BBISBIATH
po0JIeMBbI, CTaBUTh U (DOPMYIIMPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pElIeHUs MpoOJeMbl C  y4E€TOM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOUYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieNaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKOW 3PYIUIUU B
pa3HBIX O0JAcCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;



BIAJCTh HABBIKAMH  TO3HABATENLHOW  pediekcur KaKk  OCO3HAHUS
COBEpUIAEMbIX JCHCTBHII W MBICTUTEIBHBIX MPOILIECCOB, HX PE3YJIbTATOB W
OCHOBaHM, UCIOJB30BaTh MPUEMBI pedICKCUM IS OIICHKH CUTYyalluu, BBIOOpa
BEPHOTO PEILICHUS;

yMETh OLIEHWBATh PUCKU W CBOEBPEMEHHO MPUHUMATh PEIIEHUS MO HX
CHIKEHHUIO;

NpUHUMAaTh MOTHBBI W apryMEHTbl JPYTrUX NpPU aHaju3e pe3yJIbTaToB
NEeSATEIbHOCTH;

3) npuHATHE Ce0SA U APYTrUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MpPUHUMAaTh MOTHBBI W apryMEHTbl JPYTrUX NpU aHaju3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OLIUOKU;

pa3BUBaATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULIUU JPYTOTO YETOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenmeTtHbie pe3ynbTaThl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIFOUAIOT crierupuyeckue st yaeOHoro nmpeameta «buomornsy
HAy4YHbIE 3HAHMSI, YMEHHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNU U
npeoOpa30BaHUI0 3HAHUM, BUbI ACSITENBHOCTU IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX yYEOHBIX CHUTYallUsX, a TaKKe B peabHBIX
KU3HCHHBIX CUTYyaIlusX, CBS3aHHBIX ¢ Owojorueir. B mporpamme mnpeameTHbIC
pe3yJIbTaThl MPEICTaBICHBI IO TOaM 00yUYEHHS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUM B CHUCTEME HAyYHOTO
3HAHUSI ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKIJIAJle POCCUUCKHUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS )KU3HEHHBIX 3a/a4;

YMEHHE DPACKpPbIBATh COAEpKAHHE OMOJIOTHMUYECKUX TEPMHUHOB M TMOHSITHIA:
KU3Hb, KJIETKA, OpraHu3M, Merabonu3M (0OMEH BEIIECTB M TMpPEBpaIICHHE
HHEPrUM), TOMEOCTa3 (CaMOperyJisilivs), YPOBHEBAs OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeeHUE (PETPOAYKIIHS ), HACAEICTBEHHOCTh, K3BMEHUYMUBOCTD, POCT U
pa3BUTHE;

YMEHUE u3JIaraTb OHWOJIOTMYECKHE Teopun (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAS, IIEHTpaJIbHAas JOrMa MOJICKYJISIpHON Ouosiorun), 3akoHbl (I
Mennens, T. Moprana, H. 1I. BaBunosa) u yuenus (0 1eHTpax MHOrooOpasus u



MPOUCXOXKJIEHUS KyJIbTypHbIX pactennii H. Y. BaBuiosa), onpenensiTe rpaHUIlbI
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOIaMHU HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOMIOICHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEYyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyYEeHHBIX
pE3yIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEIIECTB U IMPEBpPAIICHUS 3HEPIHU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHUTO03a, Meno03a,
OIUIOJIOTBOPEHUS, PA3MHOXEHHUS, WHIMBUAYAJIHOTO Pa3BUTUA  OpraHM3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATH TMOJy4YeHHbIE 3HAHUS IS OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB W SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEAHEBHOU
KU3HU C IeNIplo obOecriedyeHus Oe30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKPY>KaIOIIMX JIFOJIeH, COOIIOICHHSI HOPM I'PaMOTHOTO TIOBEJEHUS B OKPY KaloIen
OPUPOAHON cpejie, MOHUMaHWEe HEOOXOAMMOCTH UCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOU ouonoruu U OMOTEXHOJIOTHIA UL  PalMOHAIILHOTO
IPUPOAOIIOIb30BAHNUS;

YMEHHE pellaTh »JJEMEHTApHbIE T'E€HETUYECKHME 3aJa4d Ha MOHO- |
TUTHOPUIHOE CKpELIMBaHUE, CIEIUICHHOE HAaclel0BaHue, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBaHUS sl MpeIcKa3aHusl HaclelIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadoThl, COOIIOIAThH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKHM OLEHUBATh U HHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTUYECKOIO  COJAEP>KAaHMsI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUSA W3
pa3IMYHBIX UCTOYHHKOB (CpeACcTBa MaccoBOW MH(OPMALIMU, HAYYHO-MOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHMOJOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO03/laBaTh COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOILEHHUS,
000011ast OMONOTHYECKYI0 WH(GOPMAITUIO U3 HECKOJBKUX HWCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanue pa3jaeaoB U TeEM nmudpoBbIe
Ne i/ P Konrtpoabnbie  IIpakTnueckmue (mupp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHIL 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 1 MTHAVBUAYAJIBHOE 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 ITPOT'PAMME 34 0 4




11 KIIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne ii/m P Konrpoabnbie IIpakTuueckue (mipp )
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 1
IBOITIOLHOHHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME 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 Py tHas cpet https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo01mecTBa ¥ SKOJOTHYECKUE CHCTEMBbI 9 https://m.cdsoo.r/7f4 1ccT4
bu6mmoreka [IOK
P 2
> C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne Cpoxu nudposbie
Tema ypoxka Koutpoabubie IIpakTuueckne P op
n/n Bcero Npoxo:kaeHusi  o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buosnorust B cucteme Hayk 1 1 Hen. centTsiOpss | https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a
MeToap! TO3HaHUS JKUBOI
npupossl. [Ipakrudeckas pabota
PUpOA P P but6mmoreka [IOK
2 Neo 1 «Mcnonbs3oBaHue pa3IMuHbIX 1 0.5 2 Hell. CeHTO0ps
https://m.eds00.ru/863e6122
METO/IOB MPY U3YUYEHUU
OMOJIOTMYECKUX 00BEKTOBY
buonornueckue cuctemsi, bubmuorexa [{OK
3 1 3 Hen. ceHTIOps
MPOLIECCHI U UX U3YUYCHHE https://m.edso00.1ru/863e6564
XUMHUYECKUN COCTaB KIJIETKH. bubmuorexa [{OK
4 1 4 Hen. ceHTAOPsS
Bopa u muHepanbHbie cOnu https://m.edsoo.ru/863e674¢
benku. CoctaB u cTpoeHue bu6muoreka [IOK
5 1 1 Hen. oKTAOps
OCIIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHUOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
abora Ne 1 «M3yuenue
6 P Vy 1 0.5 3 Hea. OKTAOps bubmorera [IOK
KaTATUTUYECKOU aKTUBHOCTHU https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha ipuMepe
aMUJIa3bl WM KaTajaasbl)»
7 VYraesonsl. JIunuasl 1 4 Hesl. OKTAOps bubnmorexa LOK

https://m.eds00.ru/863¢6870




bubnunorexa [IOK

8 Hyxneunossie kucnotel. ATO 1 Hen. HOAOps hitps://m.cdsoo.rw/863c6d5ce
Hcropust 1 METObI N3yUYECHUS bubnmoreka [JOK
9 2 Hesl. HOsIOpst
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
Krnertka kak 1ienoctHas ;KuBast
10 3 Hex. HOsOpst
cucremMa
CTpoeHue 3yKapuoTHYECKOM
kieTku. Jlaboparopnas padora No
2 «M3y4yeHue cTpoeHus KIETOK bubnuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 5 Hen. HOSOPs https://m.eds00.ru/863e6ft0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTHCAHUE»
bubnunorexa [IOK
12 OOMeH BeleCTB WM MeTa00JIN3M 1 men. mexabps https://m.edsoo.rw/863¢766¢
bubnunorexa [IOK
13 dotocuHTE3. XEMOCHHTE3 2 Heq. neKaops https://m.edsoo.rw/863¢7c98
. bubmuorexa [{OK
14 DHepreTUIeCKuii 0OMeH 3 Hex. nexabdpst https://m.edsoo.ru/863¢7aac
JKU3HEHHEIN UK KIETKH.
Jenenue kiaeTku. MuTos.
15 JlaGopaTtopnast pabota Ne 3 0.5 4 Hex, nekaGps bu6muoreka [IOK
«HaOmronenre MuTo3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax»
buocunres 6enka. Peaknus bubmuorexa [{OK
16 2 Hen. sHBaps
MaTPUYHOTO CUHTE3A https://m.edso00.ru/863e796¢
17 Tpancusmus — OnocuHTE3 OCNKa 3 Hen. SHBaps Bubmiorexa ITOK

https://m.eds00.ru/863e¢796¢




Hexnerounsie ¢hopmbl )KU3HU — bu6muoteka [JOK
18 4 Hen. ssHBaps
BUPYCHI https://m.edsoo.ru/863¢7540
bubnunorexa [IOK
DopMBbI pa3MHOKEHUS
19 OPLAHIEMOB 5 HeJl. stHBapsI https://m.edso00.1ru/863e¢81b6
p https://m.edsoo.ru/863e831e
but6mmoreka [IOK
20 Meiios luen.
" HeA. espan https://m.edsoo.ru/863¢7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
OmnonoTBopeHue. JlaboparopHa
21 TUI0JIOTBOPCHH paTopHas 0.5 2 Hen. herpans bu6muoreka [IOK
pabota Ne 4 «3yueHue cTpoeHus https://m.edsoo.ru/863e81b6
IOJIOBBIX KJIIETOK HA TOTOBBIX
MHUKpOIIpenaparax»
nu
2 HIUBUIyaJIbHOE Pa3BUTHE 4 e, despans bu6bnuorexa [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
I'eneTnka — HayKa o
23 Hacie CTBeHHocyTH u | e vapre bubmorera [IOK
A https://m.eds00.ru/863e¢8612
M3MCHYHUBOCTH
3aKOHOMEPHOCTH HACJICIOBAHUS
24 I I/ISHaKO]I: MoHoru6 I/IH HOE 2 Hea apra bubmorexa LOK
P ’ pHiL https://m.edso0o.ru/863e8878
CKpEITUBaHNE
UTHOPUIHOE CKPEIMBAHHUE.
25 J:;[aKOH Ip;efaBHcmfo:; 3 et vapa bubmorexa OK
https://m.edsoo.ru/863e89a4
HacJIeI0BaHMS IPU3HAKOB
CrernieHHoe HaclieIOBaHUE
npusHakoB. JlabopaTopHas 4 wenr. Mapta
: b K
26 pabota Ne 5 «3yuenue 0.5 uommorexa 10

pE3yIBTaTOB MOHOTHOPHIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS Y

https://m.eds00.ru/863e8c60




Ipo30(hUITBl HA TOTOBBIX
MHKpOIIpenapaTax»

I'enetuka nmosa. Hacnenosanue

but6mmoreka [IOK

27 1 Hen. anpens
NPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3MeHUYnBOCTE.
Henacnencrsennas
W3MEHYHMBOCTH. JIJabopaTtopHast
abora Ne 6. 3yuenue bubmuoreka IHOK
28 p y . 0.5 3 Hen. anpenst 1
MOIU(DUKAITIOHHOM https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO psifa U
BApUAITMOHHON KPUBO»
HacnencrsenHass i3aMEHUYHNBOCTE.
Jlaboparopnas padora Ne 7. bubmuoreka IHOK
29 patopHai p . 0.5 4 wen. amperist 1
«AHanu3 MyTanui y 1po30¢uibt https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpENapaTax»
30 I'eneTnka ueaoBeka tea v bubnnorexa LIOK
https://m.edsoo.ru/863e¢8d78
Pesepsublii ypok. O600menue 1o 2 Hel. Masx
31 TeMme «HacieacTBEHHOCTD U
W3MEHYHBOCTH OPTAaHU3MOBY»
32 Ceex1ys Kak HayKa 1 Ipolecc 3 e bubmorexa LIOK
Y p https://m.edsoo.ru/863¢9214
13 MeTobl U JOCTHKEHHUS CENICKIINN 4 Hepl. M bubmmnorexa [IOK
pacTeHui U )KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak orpacib 5 Hen. Mas bubmuorexa [{OK

MIPOU3BOJICTBA

https://m.eds00.ru/863¢9336




OBIIEE KOJIMYECTBO YACOB I10

4 4
[TPOI'PAMME 3 0
11 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Cpoxn nudposbie
Tema ypoka Kontpoabubie | IlpakTHueckue P p
n/n Bcero NMPOXO:KIeHUsl  o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypcebl
1 OBOIIONUS U METOJIBI €€ | bubnunorexa [IOK
A3yYCHUS https://m.edsoo.ru/863ea20e
) HcTopus pasButus ) bu6muoteka [JOK
MPEICTaBICHUA 00 SBOIOIINH https://m.edsoo.ru/863¢9570
bubnunorexa [IOK
3 M 1
HIPOSBOTORI https://m.edsoo.ru/863e9cle
[Tonynsuus Kak 3eMeHTapHas
€AMHUIA BUJIA U BOJIIOIUH.
4 HI;GO IallTo HI;H abora Jl\io 1 1 0.5 bubmorexa [JOK
PATOPHaR b B ' https://m.eds00.ru/863e¢99c6
«CpaBHeHuUEe BUIO0B 1O
MOp(}oTOrHuecKOMy KpUTEPHIO»
5 JIBrKy1IKe CUiibl (3JIEMEHTapHBIE ) bu6muoreka [IOK
(baxTOpbI) 3BOIIOLUU https://m.edsoo.ru/863e9da4
6 EcrecTBenHsbIit 0TOOp 1 €10 | bu6muoreka [IOK

hopmbI

https://m.eds00.ru/863e9ed0




Pe3ynprarsl sBoIIOLMM:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB
1 BUJ1000pa3oBaHMeE.

7 Jlaboparopnast pabota Ne 2 0.5 bubmorexa [TOK
https://m.edsoo.ru/863e9fde
«Onucanne nNpucrnoco0IeHHOCTH
Oopranu3ma 1 €€ OTHOCUTEIBHOIO
Xapakrepa»
2 Hanpasnenus n nytu bubmmoreka [JOK
MaKpO3BOJIOLUA https://m.eds00.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNAN
10 Uctopus xxu3nu Ha 3emiie U
METO/JIbl €€ N3YUECHUS
1 ['unoTtessl NpOUCXOKACHUS bubmmoreka [JOK
YKU3HM Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emiie 1o bubnuoTexa [{OK
JpaM U IepuojaMm https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIIU
PacTUTENTBHOTO U KUBOTHOTO
13 mupa. [Ipaktraeckas padora Ne 1 0.5 bu6nuorexa [IOK
«M3yyeHune uckonaeMbIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUN U JKMBOTHBIX
B KOJUTCKITHSIX)
14 CoBpemeHHas cuctema bu6muoreka [IOK
OpPraHUYECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOIIOLNS YEIOBEKA bubnunorexa [IOK
(anTpOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxy1ue cuibl ((hakToph) bu6muoteka [JOK

aHTpoIoreHes3a

https://m.edsoo.ru/863cad44




17

OCHOBHBIE CTaaUHN DBOJIIOIIUNA
YyeJoBeKa

18

UYenoseueckue pacel U
IIPUPOJHBIE aJalTal[M YEI0BEKA

but6mmoreka [IOK
https://m.edsoo.ru/863ecaca2

19

PesepBubIil ypok. O6001IeHIE TIO
TeMe «Bo3HHUKHOBEeHUE U
pa3BUTHE )XKU3HU Ha 3eMIIe»

20

DKOJIOTHS KaK HayKa

21

Cpenpl oOuTaHus U
HKOJIOTHYECKUE (PAKTOPHI

but6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AbGuoTtndeckue HakTopsl.
Jlabopartopnast pabora No 3.
«Mopdonoruyeckue
0COOEHHOCTH pacTeHuil U3
pa3HBIX MECT OOUTAHUSY.
Jlaboparopnas pabota Ne 4.
«BnusgHue cBera Ha POCT U
pa3BUTHE YEPEHKOB KOJICYCa»

0.5

but6mmoreka [IOK
https://m.edso0.ru/863eb10e

23

buotnueckue hakTopsl

bubnunorexa [IOK
https://m.eds00.ru/863e¢b348

24

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyyauuu. [Ipakruaeckas
pabota Ne 2 «IToacuér
IJIOTHOCTHU MOMYJIALIMM pa3HbIX
BHUJIOB PACTEHUID)

0.5

25

Coo0bmecTBa OpraHu3MoOB —
OuoIIeHO3

but6mmoreka [IOK
https://m.edso0.ru/863eb46a

26

OKOJIOTUYECKUE CUCTEMBI

but6mmoreka [IOK




(9KOCHCTEMBI)

https://m.edso0.ru/863eb46a

OcCHOBHEBIE IOKA3aTEIN
3KOCUCTEMBI. JDKOJOTHUECKIE

but6mmoreka [IOK

27 nupaMuibl. CBONCTBA SKOCHUCTEM. ! https://m.edsoo.ru/863eb5fa
Cykueccus

28 [Ipupoanbie 3KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1

30 buocdepa — rinobanpHas | bu6muoreka [IOK
JKOCHCTEMa 3eMJIH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | bubnmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16

32 YenoedecTBO B Onochepe 3eminn 1

1 CocylecTBOBaHHE TPUPOJIBI U 1 bu6muoreka [IOK
YyeJoBeyecTBa https://m.edsoo.ru/863ebale
PesepBHrIit ypok. O6o00IcHIE

34 TeMmbl «Coo0IecTBa 1 1
HKOJIOTHYECKHE CUCTEMBI)

OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

YMK e buonorus: 10-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kiacc/ [Taceunuk B.B.,
Kamenckuii A.A., [lIsenios I'.I'. u apyrue; mox pex. [laceunuka B.B., Akimoneproe o01iecTBo

«znarensctBo «IIpocBemenuer»,2023; MeToaudeckoe mocooue s yuntens «buomorus.
Axmmoneproe obmectBo «M3narenscTBo «IIpocBemenuey, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

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

- 0aHK TECTOBBIX MMPEJAMETHBIX U METANPEAMETHBIX 3a/1aHuil B EMMHOI aBTOMaTH3UPOBaHHOMN
nH(}OpPMAIMOHHON crcTeMe OlleHKH kadecTBa oopazoBanusi (EANC OKO) u mmudposoit
TpeHaxep «DPuznkonJlad» Ha «IlIkompHOM mopTane» (https://mosreg.physicon.ru/),

- QJIEKTpOHHBIE U3AaHus (0aHK 3aaanHuil) Ha nudpoBoit miarhopme «Menuareka» ot AO
«Axkanemus «lIpocsemenne» (https://media.prosv.ru/),

- JIIEKTPOHHBIN OaHK TPECHUPOBOYHBIX 33aaHHUH 110 OLICHKE (DYHKIIMOHAIBHOW IPaMOTHOCTH Ha
noptaine «Poccuiickas snextponHas mkona» (https:/fg.resh.edu.ru/),

- OTKpbIThIC OaHku 3ananuii Ha caiite PI'BY «DUOKO» (https://fioco.ru),

- ®I'BHY «MucTtuTyT cTpateruu pa3sutus oopaszoanus PAO» (http://www.centeroko.ru/),

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

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

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