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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMmbl 0 OHMOJIOTMH TEOPETUYECKYIO OCHOBY ISl ONpeesieHUs
NOJIX0/0B K (DOPMHUPOBAHMIO COZIEpKaHUs ydeOHOro mnpenmera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAHUU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
o0IIMX LEeNsIX ¥ MPUHIUNAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanusi B Poccuiickoit denepanun, a Takxke MOJIOKEHUS O crienuduke OUoIoTuHy,
e 3HAUYCHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONpEeSICHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIIX, 00 00IIel cTpaTeruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIMUXCS CcpeacTBaMu ydeOHoro mpeamera «buonorusy,
onpezenser 00s3aTeNIbHOE NPEAMETHOE COJEpP)KAHHUE, €ro CTPYKTYpPY, pAaclpeieseHHe Io
pa3zenaM UM TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepualna C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKM 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUaroIINXCs.

B nporpamMe mo OHONOTMHM TakXe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUN 00y4aromuxcs 1mo
OCBOEGHHIO COJIepPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6monornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
MPEEMCTBEHHOCTH B HW3Y4YeHUHU Ouosioruu, Omarojgapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, HKOJIOTUYECKOTO  MBIIIJICHHUS,
IPEJCTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM Pa3HOTO paHTra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEAUKO-TEHETHMYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS IKOJOTHUYECKH IEIeCO00pPa3HOTO TMOBEICHUS B OKpYXKAIOMIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM NEATEIBbHOCTH 4YellOBeKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHE BHUMAaHHMS K MPUKIAJTHOW HANPAaBICHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBhIO 00ECTeUeHHs YCIOBUM Ul peIIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MPEeAoiaraet
dopmupoBaHUe y 00ydYarolmUXcs CIOCOOHOCTH AAaNTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHe cpeiHero o0Imiero odpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCSl MPEACTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MAET YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHUPOJIBI,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K KUBOH MTPHUPOIE U YETIOBEKY.

Bosbmioe 3HaueHwe OWONOTHST WMEET TAaKKe JUIS PEIHICHUS BOCHHMTATENIBHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIero o0pa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
6uosorun oOecrieunBaer yCIIOBUSA ISt ¢dbopmupoBaHus UHTEIJICKTyaIbHBIX,
KOMMYHHUKAIIHOHHBIX M HH()OPMAIMOHHBIX HABBIKOB, ICTETHYECKOH KYIBTYPBI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEJICTaBICHUSMHM U3 JIPYTUX Y4YEOHBIX MPEIMETOB, B



4aCcTHOCTH, (pU3HUKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeIHa3HAUYCHHH Y9eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONpENENIeHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, IIPEJICTABIEHHOIO B IPOrpaMMe 110 OMOJIOTUH.

OT160p conepkanus yuyebHoro npeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH
C TIO3HMLUH KyJIBTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBHU C KOTOPBIM O0YYArOIIUECS TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, OMpeaesIole
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEIHEBHOM KHU3HU U MPaKTHUECKOW nesTenbHOCTH. Ocoboe MecTo B 3TOW cucTeMe 3HAHUN
3aHMMAIOT 3JEMEHTBHl COJCpPXKaHUSA, KOTOpble CIYyXaT OCHOBOW i  (HOPMUPOBAHUA
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIMH OHOJIOTHYECKOr0 00pa30BaHUSI.

CrtpykTypupoBaHHe cOJep>KaHusi y4eOHOro MmaTepuana B IporpaMMe IO OHOJOTHUU
OCYILECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTAX
JKUBOM TpUPOJIBI, O €€ YypOBHEBOIl OpraHM3alMil U HBOJIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType yueOHOro npenmMera «bHoNOTns» BBIIENEHBI CIEAYIOIINE COAepKaTeIbHbIE JTHHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO To3HaHUs», «KieTka kak OMoIOTHYecKas CUCTEMa,
«Opranusm Kak Omosnoruyeckas cucteman, «CucreMa u MHOTOOOpa3ne OpraHu4ecKoro MHpay,
«OBOIIOLIUS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp wm3yuenust yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
OoOy4JarloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3T 3HAHUS JJI TPAMOTHBIX JCHCTBUN B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHne menu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
obecrneunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

OCBOEHHE O00yYarolMMHCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOpUAX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJaX, CIYXAIIUX OCHOBOM uis (opMHpoOBaHUS
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O METOJAaX Hay4yHOIo IO3HaHUS,
CTPOCHUHU, MHOT000pa3sMM U OCOOEHHOCTSAX MHMBBIX CHUCTEM pa3HOTO YPOBHS OpraHHM3alluu,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUSIX B OMOJIOTUH;

dbopMupoBaHHe y OOydaroOlUXcs MO3HABATENbHBIX, MHTEIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
uzel 1 MoJIX0/0B K U3YYEHHIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3alNH;

CTaHOBJIEHHE Yy oOydJarommxcs oOued KynbTypbl, (YHKIMOHAIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

¢dopmupoBaHre y OOydarOIIMXCs YMEHUH WIIIOCTPUPOBATh 3HAu€HHE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCHHUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM KHBOM MPUPOJBL,
HE00X0/IMMOCTH OEpEXHOT0 OTHOLIEHHUS K Hel, COOII0IEHUS] ’TUYECKHX HOPM IIPU MPOBEJCHUN
OMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWN JUIS TMOBBIIICHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYPBI, U1l QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEIHEBHON >KM3HH JJISl OLIEHKH
MOCNEACTBUIM CBOEH NeATeNbHOCTH IO OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3/10pOBbI0, 00OCHOBAHME U COOIIOICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUMA.

B cucteme cpennero obmero odpazoBanus «buosorusy», nzydaemasi Ha 6a30BOM YPOBHE,
SBIISIETCSA 00sI3aTENIbHBIM yYEOHBIM TMPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JacTu
«EcTecTBeHHO-HAyUYHBIE [TPEIMETHI.

Jlnst u3yuenust Onosoruu Ha 6a30BOM YPOBHE Cpe/lHEro o0Iero o0pa3oBaHusl OTBOJAUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJAEPKAHUE ObYYEHUA

10 KUIACC

Tema 1. Brnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueid, 3TUKOH, ICTETUKOM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHNUN COBPEMEHHOM HayuHOU KapTUHBI MUpa. CrucTeMa OMOJOrHYeCKUX HayK.

MeTo/1p1 T03HaHUS )KMBOW IPUPOIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, OIIMCAHNE, U3MEPEHUE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAs: 00padOTKa TaHHBIX).

JdeMoHcTpanum:

optpetsl: Y. Hdapun, I'. Mennens, H. K. Konbuos, J[x. Yorcon nu ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IIPUPOBD.

JlaGoparopHble U NpaKTHYecKue padoThbl:

[IpakTuueckast padora Ne 1. «Vcnonb3oBaHue pasnUUHBIX METONOB IPU H3YYEHUU
OMOJOTHYECKIX 0OBEKTOB.

Tema 2. ’KuBble ccTeMbl U MX OPraHU3AIUS.

Xusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT W3ydeHusi Ouojoruu. OTIUYue KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucTeM W HX pa3HooOpasue. YPOBHU OpraHu3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIMA,  TKAaHEBbIM,  OPraHU3MEHHBI,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabauiel u cxembl: «OCHOBHBIE TMPHU3HAKU JKU3HU», «YPOBHU OpTaHHU3AIMH >KUBOUN
TIPUPOIBIY.

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMHuYecKHUii cocTaB U CTPOEHHE KJIETKH.

XUMHUECKUH  cocTaB  KIETKHM.  XUMHMUYECKHE  DJIEMEHTBI:  MaKpOJIEMEHTHI,
MHUKpO3JeMEHTHI. Bosla 1 MUHEpasbHbIE BEILIECTBA.

@OyHKIMM BOJBl U MHUHEpANbHBIX BellecTB B kieTke. llojnepikaHue OCMOTHYECKOTO
OanaHca.

benxu. Cocta u crpoeHue 0enkoB. AMHUHOKHUCIIOTBI — MOHOMEpHI OesikoB. He3ameHumbie
U 3aMEHHUMbIE AMMHOKHCIOTH. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIeKyJbl (TIepBUYHAS, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

depmeHTHl — Ouonoruueckue karanuzatopbl. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbpl. Otinuust  (QepMEHTOB  OT
HEOPraHMYECKUX KaTalu3aToOpOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a U Je30KcHpubo03a), Aucaxapuibl
(caxapo3a, JlakTo3a) M MoOJUcaxapuabl (Kpaxmal, TJIMKOT€H, LEeJUIo03a). buomornueckue
(GYHKIIY YTTIEBO/IOB.

Jiunuapl: Tpurnuuepuasl, Gocomunuabl, crepoussl. [uapodmibHO-THIPODOOHBIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHI0OB Kak
MCTOYHUKOB DHEPIHH.



Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u Qynkruu JIHK. Crpoenne um ¢ynknum PHK. Buger PHK. AT®: crpoenue u
byHKInn.

[Murosmorna — Hayka o kierke. Kietounas Teopus — NpuMep B3aMMOICHCTBUS HIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak nenoctHas xuBas cucrema. O0Iue NpU3HaKU KIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTe3a Oenka.

Tunbel kieTok: sykapuoTudeckas U Inpokapuorudeckas. OcOOEHHOCTH CTPOEHUs
pokapuoTnyeckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE 3yKapuOTHUECKON KIIETKU.
OCHOBHBIE OTIIMYUS PACTUTEIBLHON, YKUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAIMKC, UX (DYHKIIHU.
[Tnazmatnueckass memOpana, e€ cBoiictBa M (yHkuuu. lluromazma M e€ OpraHoMJbL
OnnomemOpanubie opranouabl kiaetku: DIIC, anmapar [onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHoubl KJIETKU: MWUTOXOHApPUH, IIacTUAbl. IIpomcxoxneHne MUTOXOHIAPHUN U ILIACTHI.
Bunast muitactun. HememOpanHbie opraHouIbl KIETKU: pUOOCOMBI, KJIE€TOUHBIN IIEHTP, IEHTPHOIH,
PECHUUKH, KTIYyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AIPBILIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpamum:

[Toptpetsl: A. JleBenryk, P.I'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

/lnuarpammbl: «Pacnipenernenne XMMHYECKUX O3JIEMEHTOB B  HEXKHMBOH  IPUPOJIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW IIPUPOLEN.

Tabmuuer u cxemsl: «Ileprogmueckas Tabmua XUMHUYECKUX AIIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOBI», «buocunTes Genka», «CTpoeHue Mosekysl Oenkay, «CTpoeHue GpepmMeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynslt ATD», «CtpoeHue 3ykapruoTHYECKOn
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENIBHON KIETKn», «CTpoeHue
IPOKAPUOTUYECKON KiIeTKn», «CTpoeHune sapa KIETKN», «Y TIeBOJbDY, «JIUmuab.

OO6opy10BaHKE: CBETOBOM MHUKPOCKOI, OOOpYIOBaHME Ul NPOBEIEHUS HAOIIOJICHUIA,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JIaGoparopHast padora Ne 1. «/3yyeHHe KaTalUTUYECKOH aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGoparopHas pabora Ne2. «M3ydyeHue cTpOeHHMs! KJIETOK pacT€HUHl, *UBOTHBIX WU
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpeNnapaTax U UX OMUCAHUEY.

Tema 4. ZKu3HenessTeIbHOCTD KJICTKH.

Ob6meHn BemiecTB, WM MeTabOIM3M. AccUMUISANMS  (TUlacTU4Yeckuil oOMeH) u
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posb
3aKOHOB COXPaHEHHsI BEIIECTB ¥ SHEPTHH B TOHUMAHUH METa00IH3Ma.

Tunber oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHublil. Poiabs depmenToB B 0OMeHe
BEIIECTB M MTPEBPAIIEHIUH YHEPTHH B KIIETKE.

®otocunte3. CaeroBas u TeMHOBasg (aszbl (oTocuHTe3a. Peakumu ¢orocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHUE (POTOCUHTE3a JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XeMocuHTe3. XeMOCHUHTE3UPYIOInue OakTepuu. 3HAYCHHE XEMOCHWHTEe3a NIl KU3HH Ha
3emute.

OHepreTndyecknii OOMEH B  KJeTKe. PacimeruieHue  BeImIeCTB, BBIACICHUE |
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTanbl sHepreTuyeckoro oomena. ['nmukonus. bpoxenue u



ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunmupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuum wmatpuunoro cunte3a. lenermueckas wunpopmamms u JHK. Peanuzamus
reHeTH4YecKol mHpopmanuu B KiIEeTKe. | eHeTHUeCKuil KOJ M €ro cBOWcCTBa. TpaHCKpUIIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi Bupyco (/.
. BanoBckuit). OCOOCHHOCTH CTPOCHHUS M JKM3HEHHOTO IMKJIa BHUPYCOB. bakrtepmodarm.
Bonesnu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMEIC BHUpycamu. Bupyc nMMmyHOoaeduUIIMTa
yenoBeka (BUY) — Bo30ymutens CIIM]la. OOpaTHas TpaHCKpHUIIIHS, peBEpTa3a M MHTETpasa.
[TpodunakTrka pacnpocTpaHEHUS] BUPYCHBIX 3a00ICBaAHHIA.

JdemoHcTpauuu:

Hoptpetsr: H. K. Konsios, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet ~ u cxembl: «Tunbl  nutanus»,  «Meraboauzm»,  «MUTOXOHIPHSY,
«QHepretuueckuii oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dyHKMOHUpoBaHHe TeHa», «CuHrte3 Oenka», «l'eHermueckuit  kom», «Bupyce,
«bakrepnodarn», «Crpoenne wu >ku3HeHHBIH 1wmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukanms JJHK».

O6opynosanue: Moaenu-anmiukauun «Yapoenue IHK u tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYaJbHOE Pa3BUTHE OPraHU3MOB.

Knerounblii LUK, WM KU3HEHHBIM MK KieTku. MHTepdasza u mwuro3. Ilpoueccsl,
npotekaromue B uHTEpdaze. Permmkamms — peakuuss marpuuHoro cunte3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuel. Llutonornueckue OCHOBBI Pa3MHOXKEHHSI U MHIUBUYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenue xierkn — mMuto3. Cragum mutosa. IIporeccel, mpoucxonsuiye Ha pa3HbIX
CTaauAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[IporpamMmmupyemast ruOesnb KIETKH — aloINTo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MOB: Oecrojioe M mosioBoe. Buasl  Gecrosoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJIBOe€, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIOHMPOBAaHHE OPraHMU3MOB, €0 3HAYEHHE JUIS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Metio3. Craguu wmeitosza. [lporeccsl, nmpoucxonsinme Ha cTaausx Menosa. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HAUEHUE MEH03a.

['amerorenes — nponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE JKeNe3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHEe M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AllIeKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOECHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TracTpyJIsLus,
opranoretes. [TocramOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zsutue pactennii. OHTOreHe3 [IBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHU, CTaIUU
pa3BUTHSL.

JdemMoHcTpanum:

Tabauie! u cxembl: «DopMbl pa3MHOKEHUST OPraHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHHE pacTeHuil», «JleneHne KiIeTKu




Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIETOUHBIN UK,
«Permmukanus JJHK», «Murtosy», «Meio3», «lIpsimoe u Henpsimoe pa3Butue», «l'amerorenes y
MJICKOIMTAIOIINUX U YeJIOBeKa», «OCHOBHEIC CTaAUN OHTOI'CHE3ay.

OO6opynoBanue: MUKPOCKOI, MHUKporpenaparbl «CriepMaTo30uabl MIICKOITHTAIOIIETOY,
«Sliuexnerka muiekonuTaromero», «KapuokuHes B KJIETKaX KOpEHIKa JyKa», MarHUTHas
Mojenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens MmeradazHoit XpOMOCOMBI.

JlaGopaTopHble U NPaKTHYEeCKUE PadOThI:

JlabopaTtopHas pabota Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHYMKA KOpPEIKa JIyKa Ha
TOTOBBIX MUKPOIMpPEIapaTax.

JlabopaTopHass pabota Ne 4. «M3yueHune CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. HMcropus pa3BuUTHUs TE€HETUKU. Poip muTONOrMU H
SMOPHUOJIOTUH B CTAHOBJICHUH T€HETUKU. BKitag pocCUiCKUX U 3apyO0eKHbIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroasl TEeHETHKHA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUH, MOJIEKYISIPHO-
reHetuyeckuii). OCHOBHbIE TeHETHYECKUE MOHATHUS. [ eHeTnyeckas CHMBOJIMKA, UCTIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTM  HACJEAOBAHMS  IPU3HAKOB,  YyCTaHOBJIEHHble . MeHaenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH eaquHo00pa3us THOPUIOB MepBoro nokosienus. [Ipasumo
JOMUHUPOBaHMUS. 3aKOH paculeluieHusl npu3HakoB. [mmore3a umcrorel ramer. llonHoe u
HETOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpelMBaHHe. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEINWBAHUS. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBAHUS JIJIS ONIPEIeTICHHS T€HOTUIIA OCOOH.

CuemnnieHHoe HacienoBaHue npusHakoB. Pabora T.Moprana 1o cCHEmIEHHOMY
HacJe10BaHMI0 TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHast TEOPHS HACJIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetnka nmoma. XpoMOCOMHOE OIpeaeNeHe noja. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M reTeporaMeTHbie OpraHu3Mbl. HacnmemoBaHue TPU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTU: HEHACJICACTBEHHAss M Hacle[CTBEHHas. Poub
Cpenbl B HEHACJIEICTBEHHOM  HM3MEHYHMBOCTH.  XapaKTepUCTHKa  MOIU(UKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIH psii U BapuanuoHHas KpuBas. Hopma peaknum mnpu3Haxa.
KonuuecTBeHHblE M  KAaueCTBEHHbIE TNPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHONW U3MEHYUBOCTH.

Hacnencreennasi, iy reHOTUNIUYECKas, U3MEHUYUBOCTh. KOMOWHATHBHAS M3MEHYUBOCTbD.
Meiio3 © MONOBOM mponecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
M3MEHYUBOCTh. Kmaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYHHBI MyTaluid. MyTareHHbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIJIOB B HACIIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

Bresaepnast HacIeCTBEHHOCTh U N3MEHUYHUBOCTbD.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bI T'E€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OHOXMMHUYECKHUN, MOJICKYISPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAelieHHe TEeHOTUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHME,
TEHOTHIUPOBaHKWE, B ToM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OOoNie3HH, OONE3HM C HACIEICTBEHHOW  TMpeapacroiioKeHHOCTHIO,
xpoMocomHbIe OosiesHu. ComaTudeckue ¢ TeHepaTuBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.



JdeMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. . BaBuios.

Tabnuiel 1 cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAaHUE U €r0 LIUTOreHETHYeCcKasi OCHOBAY,
«3aKOH pacHIeIUICHUsI M €ro IMTOTeHETUYECKass OCHOBa», «3aKOH YHCTOThI TraMeT»,
«durubpuanoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSI,
«Mero3y, «B3anmoneicTBie ajielIbHbIX I'€HOBY, «I €eHeTHnYeCcKue KapThl pACTEHUMN, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJENOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl YenoBeka © IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoOaudukamuoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTnka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYUBOCTbY.

O6opynoBanue: MoAenu-anminkauun «MoHoruopuaHoe ckpeuuBanuey, «HemnomnHoe
JOMHHHUpOBaHHE», «/lurnbpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpPAcKU Tela), repdapuit
«I"opox moCceBHOW».

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlabopaTtopHas padota Ne 5. «3yueHue pe3ynbTaToB MOHOTUOPUAHOTO U JUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HUIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaboparopHast pabota Ne 6. «M3ydeHre MOIUPUKAIMOHHON N3MEHUYNBOCTH, IIOCTPOCHHE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGoparopHass pabora Ne7. «AHamu3 MyTauuid y JApo30@uibl Ha TOTOBBIX
MUKpOIIpenaparax.

[IpaxTuueckas padora Ne 2. «CocraBiieHue U aHaJIU3 POJOCIOBHbBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJIeHUE CEIeKUUU U AoMecTukauus. Yuenue H.
W. BaBunoBa o IEHTpax MPOMCXOXIEHUS U MHOrooOpasusi KylbTypHBIX pacTeHuil. LleHTpsb
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, MOpoOJa, ITaMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIMH. MacCoBbIi M MHIUBUAYATIbHBIA OTOOPHI B CEIEKIMH
pacTeHuil u xKUBOTHBIX. OlleHKa 3KCcTepbepa. bIn3KopoIcTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Yucras smuHus. CkpemnBaHue 4HCThIX JuHuM. [ereposuc, wunm rulOpuaHas cuia.
HepoactBennoe ckpemmuBanue — ayrOpuauHr. Otnan€éHHas rubpuauzanus U e€ yChexw.
HckycCTBEHHBII MyTareHe3 M IOJTY4YEHHE IOJIMILIONIOB. J[OCTMIKEHUS CENEeKLUU DPACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NpPOM3BOACTBA. ['€HHas WH)KEeHepHs. OTalbl CO3JIaHHUSA
pexomOunantHoii JIHK u Tpancrennsix opranum3moB. Kiierounas wunxkenepus. Knetounsle
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKMe BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJIOTHYECKHME M 3Thdeckue npodisemel. MO -
TFeHETUYECKU MOAU(PHUINPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabauiel 1 cxembl: kapTa «LIeHTpbl MPOMCXOXKAEHHUS U MHOrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JoMalIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHH», «OTaanéHHas
rubpunm3amus», «Pabotrel akamemuka M. @. lBanoBay, «llomumionaus», «OOBEKTHI
OouoTtexHomorun», «Kiaerounele KylabTyphl M KJIOHHpOBaHUE», «KOHCTpyHpoBaHHE U TEpeHOC
TEHOB, XpPOMOCOM.

OO6opynioBaHue: MyJISDKU TUIOZOB U KOPHEIJIONOB JUKUX (OPM U KYJIBTYpHBIX COPTOB
pacteHui, repoapuii «CebCKOX03sIICTBEHHBIE PACTCHUSI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcust «OCHOBHBIE METO/bI M JOCTH)KEHUS CEJIEKIMU PACTeHUN W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIH Y4acTOK, B TEIUIMYHOE




XO3SIICTBO, 1abopaTopuio arpoyHUBEpCHUTETA WIH HAy4YHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHS.

[Ipennocsiiku BO3HUKHOBEHMS 3BOJIIOIIMOHHOM TEOpPUHU. DBOJIOLMOHHAS TEOpPUS U €€
MecTO B OMOJI0ruu. BiysHue 3BOMIOLIMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTUX HAyK.

CuzerenbcTBa »BoioLMU. [laeoHTONOrMUYECKHE: MOCIEA0BATENbHOCTh I10SBIECHUS
BUJIOB B MaJICOHTOJIOIMUYECKOM JIETOIUCH, Iepexoanble GpopMbl. buoreorpapuueckne: cxoIcTBO
u paznuuue GpayH u GIop MaTEepUKOB U OCTPOBOB.

DOMOpHOJIOrMUYECKUe: CXOJACTBA U pa3iuyusi SMOPUOHOB pa3HbIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTMYHBIE, aHAJOTWYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonmonHass teopusa Y. JlapBuna. IIpennocbulku BO3HHMKHOBEHHUS [JapBHUHHU3MA.
JIBmkyme Cuibl  9BOJIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCoB, HeompesenéHHas HW3MEHYMBOCTb, OOprOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas teopus sBostorun (CTI) u e€ 0OCHOBHBIE IIOJOKEHHUS.

Muxkposontonus. [Tonmynsnus kak eIuHUIA BUIa U 3BOJIOLUY.

JBmwxyue cuibl ((hakTopbl) 3BOJIIOLMU BHJIOB B IpHpoje. MyTallMOHHBIN Mpolecc u
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomynsiivoHHblE BOJIHBI U Apedd reHoB. M3onauusa u
MUTIpaLys.

EcrecTBeHHBII 0TOOp — HampapisIOmui (akTop HBOIIONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pe3yibTaT  dBoiouuu.  [Ipumepsl
npuUcnoco0IeHnit y opraHu3MoB. ApoMop(o3bl U UANOAJANTALUH.

Bun u Bupgoo6pazoBanue. Kpurepuu Buaa. OcHoBHblE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUECKoe.

Maxkpoasomtonusi. @opMbl 3BONIONUK: (PUIIeTHYECKas,, TUBEPreHTHasi, KOHBEPreHTHasl,
napaniensHas. HeoGpatumocTs 3BoMOLNN.

[IpoucxoxaeHnne  OT  HecHeUAJIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anys. AnanTuBHas paauanys.

JdemoHcTpaumnu:

Hoptpetsr: K. JIunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'exkkensb, @. Mrosep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apOoJbILIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYIIECTBOBaHHUEY,
«EctecTtBeHHbIit  0TOOp», «MHOroobpazue copTroB pacTteHuily, «MHorooOpasue mnopos
KUBOTHBIX), «[Honmynsauumy, «MyTtannoHHas W3MEHUYUBOCTbHY, «ApomopGo3bI»,
«Mnnoanantammmy, «OO0mas nereHepanusy, «JBmwkymme cuibsl 3Bomonuny, «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boprba 3a cymectBoBanue», «llpucrnoco0ieHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O60opyaoBaHKe: KOJUIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKpacku, HaOOp IJI0]I0B
U ceMmsH, Koyuekuus «l[IpuMepsl 3alUTHBIX MPHUCIIOCOOICHUNH Y JKMBOTHBIX», MOJEIb
«OCHOBHBIE HaNpaBIIEHUSI DSBOJIOLUN», O00bEMHas Mojaenb «CTpoeHHe TOJIOBHOTO MO3ra
MI03BOHOYHBIX».

buoreorpaduueckas kapra mupa, KoyieKuus «QPOpMbl COXPAHHOCTH HMCKOMAEMBbIX
JKUBOTHBIX U pacTeHMi», Mozaenb anmukanusa «llepekpéct xpomocom», BIaKHbIE Ipenaparhbl
«Pa3Butne Hacekomoro», «Pa3Butme nArymku», Mukpomnpenapar «Jlpozoduna» (HOpMa,
MyTalu (OPMBI KPBIJILEB U OKPACKHU TENa).




JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHUAOB 110 MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaboparopHass pabora Ne2. «OmnucaHue TPUCIIOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCHTEJIEHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KHU3HU Ha 3emJie.

JloHayuyHble NPEACTABICHUS O 3apOXKACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYEeCKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIbHOE  IOATBEPKICHUE
XUMHUYECKOW 3BOIOIMK. HauanpHble Tanel Ouonorudeckoi ssomormu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pazputne xm3uu Ha 3emsie 1o spamM U nepuoaam. Karapxeil. Apxeickas u
nporepo3oiickas dpel. llameo3oiickas 3pa u e€ mNepuoabl: KEMOPHICKHHA, OpIOBHKCKUH,
CUJIypUINCKUH, I€BOHCKUI, KAMEHHOYT OJIbHBIM, IEPMCKHIA.

Me3so30iickas 3pa u €€ epuobl: TPUACOBBIN, FOPCKH, MEJIOBOM.

Kaitno3oiickas 3pa 1 e€ nepuopbl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMara M IeoJOoru4ecKkux IpoueccoB. OCHOBHBIE 3Tallbl HBOJIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil u KUBOTHBIX. [losiBieHwue,
paciBeT U BHIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCKOro Mupa Kak OTpakeHue 3BOIOUUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS  YeNlOBEKa. AHTpPONOJIOTHS Kak Hayka. PasBurue mnpeacrtaBieHudl o
IIPOMCXOXKACHNUN YesloBeKa. MeTo/ibl U3yueHus: aHTpororene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKa.

JBmwxkynmwe cwibl (pakTopsl) aHTpomoreHeza. HacnencTBeHHass HM3MEHYHBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJIEHUE OPYAUM Tpy/a, MBIIIJICHHUE,
peub.

OCHOBHBIE CTaJUM U BETBHU JBOJIIOIMM YEIOBEKA: ABCTPAIONMUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpsmoxoxsamuii, YemoBek HeaHaepTranbekui, YenoBek pasymHbld. Haxonku
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoeueckne packl. OCHOBHbIE OOJIBIIME pachl: eBpolieouHast (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (9KBaTOpUaAIbHAsA), MOHroJouJHas  (a3uarcko-aMepukaHckas).  YepTsl
OPUCIOCOOJICHHOCTH TNpPEACTAaBUTENEeH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuiel u cxembl: «Bo3nukHoBeHrne ConHEeYHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenbHas kieTka», <«OKuBoTHas kieTtka», «lIpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OPraHU4ecKoro mMupa», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHHS
YyeJloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJleOHTOJOTUYECKUX HAaXOJOK
IIPEIKOB COBPEMEHHOIO uejoBeKa», «JlpeBHelmme moan», «/peBHue mroan», «llepbie
COBpPEMEHHBIE JI0N», «UenoBeueckure pachb».

Ob6opynoBanue: Mmysoku — «[IpoucxoxxaeHne denoBeka» (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAHbOHIIA), CIENKH WIM U300paKeHHs] KAMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIIEphl, pyOuia, ckpebiia), TeoXpoHOJIOrHyecKas Tabiauia,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[IpakTrueckas pabora Ne 1. «/3ydeHne nCKOMaeMbIX OCTATKOB PACTEHUM U KUBOTHBIX B
KOJUICKIUSAX».




OKcKypcust «IBOJIOLNS OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHbBIN WM
KpaeBeIUECKUI My3€ii).

Tema 3. OpranusMsl U OKpyKalIas cpeaa.

OKosloruss Kak Hayka. 3ajadd W pasfelibl  dKOJOTMH. MeToasl 3KOJIOrMYeCKHX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas, HAa3eMHO-BO3JyILIHAas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHasl.

Okonornyeckue (axropel. Kinaccuduxanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleliCTBUE SKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (GakTopbl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucnocoOneHus OpraHu3MoB K JEHCTBUIO aOMOTUYECKHX (paKTOPOB. broiornyeckne puTMel.

buornueckne Qakropel. Buapl OMOTHYECKMX ~ B3aMMOJEHCTBMI:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomeparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINU3M, HEHUTpanu3M. 3HaueHHe OHOTHYECKUX
B3aMMOJIEMCTBUI [l CYIIECTBOBAHUSI OPIaHNU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nonyasiuuu. OCHOBHBIE I0Ka3aTesd IOIMYJISLMU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHUCICHHOCTU MOMYJISLMU U €€ PEryIIsIus.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ym6onbaT, K. @. Pynbe, O. I'ekkens.

Tabauie! u cxemsl: kapta «lIpuponnbie 30Hb1 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomynsanun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IOMYJISALUU
uH(py3opun-Tydenbkn», «llumessie nenu».

JlaGopaTropHble U NpaKTUYecKue padoThbl:

JlaboparopHast pabora Ne 3. «Mopdomorndeckue O0COOCHHOCTH PACTCHHH W3 Pa3HBIX
MecT OOUTaHUSY.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

ITpakTruueckas padora Ne 2. «[loacy€r IIIOTHOCTH MOMYJISAMNA Pa3HbIX BUIOB PACTEHUN».

Tema 4. CooO1ecTBa U IKOJI0rHYEeCKHE CHCTEMBbI.

CoobmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypel — OHOLIEHO3a:  BHJOBaf,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nmuiiesasi). Bunbi-nomunantsl. CBs3u B OHOLIEHO3E.

Okonorndyeckue cuctembl (3kocucteMmsl). ITonatue 00 skocucremMe U OHOreoleHo3e.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, pPEIYICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE ITOKa3aTeNd SKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJbl: HPOAYKIMM, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYIISIHS, pa3suTre. CyKieccus.

[TpuponHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€p W peK. ODKOCHCTEeMa XBOMHOTO WU
HIMPOKOJIMCTBEHHOT O JIECa.

AHTpPONIOT€HHBIE IKOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMbl. buonornueckoe u
XO03sICTBEHHOE 3HAUEHHNE arpOIKOCHCTEM H YPOOIKOCHCTEM.

buopasznoobpazue kak (pakrop ycToluuBocTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pazHo0Opa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o 6mocdepe. 'panuibl, coctaB U CTpyKTypa Ouochepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak TriI00anibHONM IKOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTsl BemiecTB W OMOTCOXMMHYECKHE IMKIBI DJIEMEHTOB (Yriiepona, a3oTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.



UYenoBeuectBO B Ouochepe 3emud. AHTpONOreHHbIE U3MEHEHUss B Ouocdepe.
['moGasbHBIC HKOJIOTHYECKUE TTPOOITIEMBI.

CocymecTBoBanue npupoAbl W dYenoBedecTBa. CoxpaHeHue OHMOpasHOOOpasusi Kak
OCHOBa ycroiuuBocTd Ouocepsl. OCHOBAa PpALMOHAIBHOIO YIPaBJIEHUS IMPUPOIHBIMU
pecypcamu U UX UCTOb30BaHue. JlOCTIKEHHsI OMOIOTUN M OXpaHa IPUPOIBI.

JdemoHcTpaumuu:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxemsl: «Ilumessle nenny», «buoneHos3: coctas u cTpykrypa», «lIpupoansie
coobmiectBay, «llemn mnuraHusy, «IKoJOrHMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DJKOocUCTeMa IIUPOKOJUCTBEHHOro Jeca», «JKOCHCTEeMa XBOHHOro Jjeca», «buoreHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHUs BO3/yXa M IPYHTOBBIX BOa», «llouBa — BakHeiIas
cocraisronas ouocheps», «PakTopsl Aerpagannun nousy, «IlapHukoBeIit 3¢ dexT», «PakTopsl
PalMOaKTUBHOIO 3arps3HeHus buocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT a3ota B mpupoae».

O6opynoBaHue: MOJEIb-alIUINKALIHS «Tunuunble OMOLIEHO3BI», repbapuii
«PacturenpHble  coobmiectBa»,  Koutekuuu — «buouenos», «Bpenutenu — BaxkHEWIIMX
CENIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl W  KUBOTHBIX,
IPUHAAISKAIINE K Pa3HbIM 3KOJIOIMYECKUM IpyImaM oxHoro Buja, Kpacuas kaura Poccuiickoit
Deneparun, N300pakeHNsI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.

IIVTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

Cormacho ®I'OC COO, ycranaBiaMBalOTCA TpeOOBAaHUS K pe3yiabTaTaM OCBOCHMS
00y4arouMuUCs IPOrpaMM CpeHero oo1iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMUYHOCTHBIX pe3ylIbTaTOB OCBOECHMS mpeamera «buosorus» BblIeIeHbI
CICMYIONINE COCTaBISAIONIME: OCO3HAHWE OOYYAIOIMIUMHCS  POCCUMCKON  TpaKIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTH W CaMOOIIPEIECIEHUIO,
HaJIM4Ynue MOTHBALIUU K O6yquI/IIO 6I/IOJ'IOFI/II/I, HECJICHAIPAaBJICHHOC Pa3sBUTHC BHYTPCHHHUX
yOeX)ACHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTAaHOBKaMH, NPHUCYIIUMU  CUCTEME
OMOJIOTHYECKOr0 00pa30BaHMs, HAIWYUE OKOJOTHYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1I€JIN U CTPOUTD KU3HEHHBIE IJIAHBI.

JIM4HOCTHEBIE pE3yIbTaThl OCBOCHUA MPEIAMETA «bnomorusa» JOCTUTAKOTCA B €AUHCTBC
yueOHOM W BOCIHUTATENHHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMH POCCUUCKUMU
COOMOKYJIIBTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMH LCHHOCTSAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIMO3HAHUS,
CaMOBOCITUTAaHUSA W CaMOpPAa3BUTHUSA, Pa3BHUTUA BHYTpeHHeI\/’I mo3nguu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY W IPABOMOPSIKY, YEIOBEKY TpyJa M CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HAClIeQUI0 W  TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Ipupoae U OKPYKAOLIEH Cpele.

JIM4HOCTHEIE PE3YIbTAaTbl OCBOCHUS yqe6H0ro npeamMeTa «buomxorusy JOJIKHBI OTpaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYHaIOIIUXCsI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU



MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOrO  0O0IIecTBa,
pacUIMpeHHre >KU3HEHHOTO OMBITa U OMbITa ACSITEIHLHOCTH B IPOLIECCE PeaTN3allud OCHOBHBIX
HaIpaBJeHUN BOCITUTATEILHOM JIEATEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskIaHCKOro BOCIIATAHMA:

C(OPMHPOBAHHOCTh TPAKAAHCKON MO3MIMK  OOYYaIOMIEToCs KaK aKTUBHOIO |
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIIECTBA;

OCO3HAHHME CBOUX KOHCTHTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKCHUEC 3aKOHA W
HPABOIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATEILHOCTH MPH CO3JJaHUU y4eOHBIX MPOEKTOB,
pelieHur yueOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITTOJIHEHUH OHOJOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENsITh COOCTBEHHYIO IO3UIMI0 IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM )KU3HU U OOBSCHSITH €€;

YMCHHC YUUTBIBATH B CBOUX HeﬁCTBHﬂX HCO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aUMOJICHCTBHUS JIFOICH C pa3HbIMH YOKICHHUSIMHU, KYJIbTYPHBIMHU [IEHHOCTAMH U COLUAIbHBIM
MIOJIOXKCHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
IMO3HABATCIbHBIX MW HCCICAOBATCIBCKUX 3alda4d, YBaXUTCIIbHOTO OTHOWICHUA K MHCHHUIO
OIIIOHEHTOB MPU 00CYKICHUH CIIOPHBIX BOIPOCOB OUOJOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTb K T'yMaHUTapHOU u BOJIOHTEPCKOU NEATEIIbBHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUICKON TPa’KAAHCKOM MAEHTUYHOCTH, NATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepe] PonnHON, ropmocty 3a CBOM Kpai, CBOXO
Ponuny, cBOH SI3bIK U KYJIBTYpY, IPOLIIOE U HACTOSIIIEE MHOTOHALIMOHATIBHOI0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUI0 M MaMATHUKaM IPUPOIbI,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTh OLEHMBATh BKJAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHE M pa3BUTHE
6I/IOJ'IOFI/II/I, MOHUMAaHUS 3HAUYE€HUsI OMOJIOTHUHU B MO3HAHUHU 3aKOHOB MMpupoabl, B )KU3HU YCJIOBCKA U
COBPEMEHHOI0 00ILECTBA;

unenHas  yOeXJIEHHOCTh, TOTOBHOCTH K CilyXeHuro u 3ammure OTedecTsa,
OTBETCTBEHHOCTbH 3a €ro Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, dTUYECKOTO MTOBEACHHUS,;

CIIOCOOHOCTh OLIEHUBATh CUTYAILIMIO U PUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHWE K CBOUM pPOJUTENSIM, CO3/IaHMI0 CEMbUM HA OCHOBE
OCO3HAHHOI'O IMPUHATHA HeHHOCTefI CEMEUHON JKU3HU B COOTBETCTBUU C TpaguuusMUu Hapoa0B
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

OCTETUYCCKOC OTHOIICHUE K MHPY, BKIIIOYAsA 3CTCTUKY 6I)ITa, HAaYYHOI'oO U TEXHUYECKOI'o
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHNE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW MPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KCHHIO B Pa3HbIX BHIAaX HCKYCCTBA, CTPEMIICHHE IMPOSBIIATH
KayecTBa TBOPYECKOM JIMYHOCTH;

5) puzuveckoro  BocnuTaHHus, (OPMHPOBAHMA  KYJBTYPHI  310POBbS W
IMOLMOHAJIBLHOIO 0/1aronoJIy4yus:



MMOHMMAHKE W Pean3alys 3J0pOBOro U 0€30MacHOro 00pa3a KU3HU (310pOBOE MUTAHUE,
COOJTIOZICHHE THTUCHUYCCKHUX TMPaBUJI U HOPM, COQIAaHCHPOBAHHBIN PEKUM 3aHATHH M OTJIbIXA,
peryinspHas (Qu3MYecKass aKTHBHOCTH), OEPEeKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U IICUXHYECKOMY 3JI0POBBIO;

MOHMMAHUE [IEHHOCTH TMPAaBWI WHIUBUAYATHHOIO U KOJUIGKTMBHOTO 0O€30MacHOTO
MOBEJICHHUS B CUTYAIIUAX, YTPOXKAIOMIUX 3JI0POBBIO U KU3HH JIFOJICH;

OCO3HAHUE TOCJICJICTBUI W HEMPHATHS BPEIHBIX MPUBBIUCK (YHOTPEOICHUS ATKOTOIISA,
HapKOTHKOB, KYpEHHS);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0TI00HE;

TOTOBHOCTh K  aKTUBHOM  JIGATEIBHOCTH  TEXHOJIOTHUECKOH M COIMAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTD WHUIUUPOBATh, IUIAHHUPOBATH U CAMOCTOATCIILHO BBIIIOJIHATH
TaKyIO 1S TEIbHOCTB;

MHTEpEeC K pa3inyHbIM chepaM npodecCHOHANIBHON JeATENIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBIH BBIOOp OymyIei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC ITAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO M caMOOOpa30BaHUIO HA MPOTSHKEHUM BCEH
KH3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHUS:

9KOJIOTMUYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHNU;

MOBBILICHUE YPOBHS 3KOJIOTMYECKOM KYNbTYpbl: INPUOOpPETEHHE ONbITA IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI Il OKPY’KAIOLLEH CPE/Ibl;

OCO3HAHME TII00AIEHOTO XapaKTepa KOJIOTMYECKUX MPOOIeM U IyTel UX PeLICHHUs;

CIOCOOHOCTH UCIOJIb30BaTh NpHoOpeTaeMble IPU U3YYEHUN OMOJIOTUHU 3HAHUS U YMEHHUS
IpU pEIIEHUuH MpoOsieM, CBSA3aHHBIX C PAlMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIOCHNE
IIpaBWJI TIOBEJEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HEMpUITHE ACUCTBUM, MPUHOCSIIKX BpEeA OKpYXkarolled NpUpOIHOHN cperne,
yYMEHHUE MPOTHO3MPOBATH HEOJAroNpUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJIMYUE€ PA3BUTOrO DKOJIOTMYECKOIO MBIIUIEHMS, JKOJOTMYECKOH KYJIbTYpbI, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MIO3HABATEJIbHON, KOMMYHUKAaTUBHOM M COLUAJIBHOM IPAKTUKE, TOTOBHOCTU K YYacTHIO B
IIPaKTUYECKON JeATEIIbHOCTH JKOJIOTUYECKOU HAIPABJICHHOCTH;

8) HIeHHOCTH HAYYHOTI'0 TIO3HAHUS

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAayKd M OOIIECTBEHHOM MpaKTUKHM, OCHOBAHHOTO Ha JHallore KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHWE  SA3BIKOBOM W  YHUTATEIbCKOM  KYJIbTYpbl KaK  CpeIcTBa
B3aMMOJEHCTBUS MEXKIY JTHOAbMH U ITO3HAHUS MHUPA;

MOHUMaHHUE Ceuu(PUKH OMOJOTUM KaK HayKd, OCO3HaHMs €€ poju B (OPMUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYKaroleM
MUpEe Kak O €IMHCTBE MpHUPOAbI, YeloBeKa U o0O0IlecTBa, B TO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHHH TPOOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUISI COBPEMEHHOM LMBHIN3ALNU: 00eCTIeUeHUs
HOBOT'O YPOBHS pa3BUTHsI MEIAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 II100aIbHbIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PALMOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;



3aWHTEPECOBAHHOCTH B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUN B IEINSAX MOBBIMICHHS O0IIeH
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIHMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMuUpyeMoi Mpu U3y4eHnH ONOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJB30BaTh IMOJy4aeMble 3HAHHUS Ui aHAIM3a W OOBACHEHHs SBJICHUUN
OKPYXKAIoIIer0o MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JenaTh 00OCHOBAHHBIE
3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIONB30BaTh OMOJOTMYECKHE 3HAHUS Ul PEIICHHS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IIEHHOCTH HAY4YHOH NEATENbHOCTH, TOTOBHOCTb OCYILECTBIISATh MPOCKTHYIO H
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CamMoO0Opa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 10 OHOJOTUU B COOTBETCTBHUH C >KU3HEHHBIMU
HOTPEOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHble pe3ysbTaThl OCBOCHUsI Y4eOHOro mpeaMera «bHonorus» BKIIOYAIOT:
3HaYMMbIe U1 (OPMHPOBAHUS MHPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCIUIUTMHAPHEIE
(MexmnpenMeTHbIe) OOLIeHayuHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa
U cnenr(ruKy METOAO0B MMO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, NpOIlecC, CHCTeMa, HAayuHbId (DakT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIEIOBaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCaJIbHBIE
yueOHble JeicTBUs (TO3HABaTeNlbHbIE, KOMMYHUKATUBHBIE, PEryJIATUBHBIE), 00ECIeUnBaIOIINE
¢dopmupoBaHre (HYHKIMOHATBFHOW T'PAMOTHOCTH M COLMAIBHON KOMITETCHIUH OOYyYaroIInuXcs,
CHOCOOHOCTh o0yyJaromuxcs HCIIONIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJIbHblE yueOHBbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMAJILHON ITPaKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUSI MPOTpamMMbl CPEAHEr0 OOLIEro oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OByageHne yHHMBEPCAJIbHBIMH Y4¢OHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30Bble JJOrMYeCKHUe TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpPOBAaTh MpoOJIEeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

UCMOJb30BaTh TNPU OCBOEGHUM 3HAHUM NpPUEMBI JIOTMYECKOTO MBIIIICHU (aHanu3a,
CUHTE3a, CpaBHEHUS, Kiaccuukanuu, o00OIIEHHUs), PacKpbIBaTh CMBICI OHOJIOTMUYECKHUX
HOHATHUH (BBIIENIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABINBATH CBSI3H C APYTUMH MOHATUSAMH);

OTIpeeNATh LIeNH JesATeIbHOCTH, 3aJaBasl MapaMmMeTpbl M KPUTEPUU HMX JOCTHUIKEHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OObsiCHEHHs] (aKTOB U SIBICHUH >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYXJEHUs (MHAYKTUBHBIC, JEAYKTUBHbIE, MO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHS B pacCMaTpUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

IIPUMEHSTh CXEMHO-MOJIETIbHBIE CPENICTBA I NPEACTABIEHUS CYLIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMM PAa3HOTO PoOja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;



pa3pabarbiBaTh IUIaH pEIIEHUs MpoOJeMbl ¢ y4éTOM aHalIM3a HUMEIOIIUXCS
MaTepHabHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEACTBUN ACATEIbHOCTH;

KOOPAMHUPOBATh M BBIIOJHATH PabOTy B YCIOBUSIX pEAbHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE MIPU PELICHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHIE e CTBHA:

BIIQJICTh HABBIKAMU Y4€OHO-HCCIIEIOBATEIBCKOW U TIPOSKTHOU JESATEIIbHOCTH, HABBIKAMH
pazpemieHusi mpolIeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IOMCKY METOJIOB
pElIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOI0B TO3HAHUS;

UCIOJIb30BaTh PAa3IMYHbIE BHUJIbI ACSATENLHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHCHHIO B yYEOHBIX CHUTYalHsIX, B TOM YHUCIE MPHU
CO3IaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(hOopMHPOBATH HAYYHBIN THIT MBIIIJICHHS, BIIAJCTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHITUSIMH U METOJIaMU;

CTaBUTb U (POPMYJIMPOBATH COOCTBEHHBIE 3aa4l B OOpPa30BATEIBHOU NEATEILHOCTH M
JKU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTYaJU3MpOBATh 3ajady, BBIABUTATh
TUNoTe3y €€ pelleHHs, HaXOAUTh AapryMEHThI ISl JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3a/1aBaTh apaMETPhbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBaTh TMOJYYEHHbIE B XOAE pEUICHHs] 3aJaud pe3yNbTaThl, KPUTUYECKU
OIICHUBATDH UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISThH IIEJICHANPABICHHBINA MOWCK MEPEHOCa CPEICTB U CIIOCOOOB JCHCTBUS B
npodeCCHOHATIBLHYIO CPeay;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIbHYIO M  MPAKTHYECKYH0  001acTu
KU3HEACSTEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE WJEU, Mpeajaratb OpPUTHHAIbHBIC MOAXOABI W PEIICHHUs, CTAaBUTh
poOJIEMBI U 337241, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3NMUYHBIX MCTOUYHUKAX MH(OpManuu (TekcTe ydyeOHOro mocolus,
HAyYHO-TIOMYJISIPHON JIUTEpaType, OMOTOTHYECKUX CIOBApPSX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax mgaHHbIX, B UHTepHeTe), aHANM3UPOBATh HMH(OPMALMIO PA3TUYHBIX BHUIOB U (HopM
MIPEICTABJICHUS, KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEPOTUBOPEUNBOCTD;

(GbopMynMpoBaTh 3alpoChl U MPUMEHATh PA3IMYHBIE METOABl MPHU TMOUCKE U O0TOOpe
Ouosornueckoi nHpopMaIum, HeOOXOMMOM JIJIsi BEITIOJIHEHHs YIEOHBIX 3a]1a4;

MpUOOPETaTh OMBIT HCIONH30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCITOIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMpPATh ONTHMANBHYIO (QOpMYy TMpencTaBIeHUS OUOIOTHYECKON
uH(popMaluu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYToe);

WCIIONIb30BaTh HAy4YHBIM $I3bIK B KAaueCTBE CpPEIACTBA MpU paboTe ¢ OHOIOTHYeCKOn
nH(popmaIuen: MPUMEHITh XUMUYECKUe, (PU3NYecKkrne M MaTeMaTUYeCKHe 3HAKU U CHMBOJIHI,
dbopmynbl, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BIIQJICTh HAaBBIKAMU pAClO3HABaHMS M 3aIluThl HWHpOpMammu, WHOOPMAIMOHHON
0e30macHOCTH JTUIHOCTH.



OBJj1ajieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1eCTBHSIMHE:

1) o6menmue:

OCYU.[GCTBJ'ISITB KOMMYHI/IKaL[I/II/I BO BCECX C(bepax KHW3HHU, aKTUBHO y‘-IaCTBOBaTB B aUaJIore
WM JUCKYCCUH I0 CYIIECTBY 0OCYKIaeMoi TeMbl (yMEHHME 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KI[GHI/ISI OTHOCUTCJIBbHO BBIIIOJHCHUS HpeﬂﬂaraeMoﬁ 3aJga4u, y‘-H/ITBIBaTB I/IHTepeCBI nu
COIJIaCOBAHHOCTH MMO3MIUHI IPYTUX YYaCTHUKOB JUAJI0ra U JUCKYCCUH);

pacro3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHHS, MOHMMATh 3HAYCHHUE COLHAIBHBIX
3HAKOB, PEANOCHIIOK BO3SHUKHOBEHUS KOH(IMKTHBIX CUTYallUi, YMETh CMArYaTh KOH(IUKTHI 1
BECTH TIEPETOBOPHI;

BJIAJETh PA3IMYHBLIMU CIIoco0aMK OOLICHHS M B3aUMOIEHCTBHs, TOHUMATh HAMEPEHHS
JIPYTHUX JIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOU (hopme
(OpPMYyIHPOBATH CBOM BO3PAKEHHMS,

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

[IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAIbHON pabOThI pU
pelieHnr OMOJIOTHYecKOol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJEMCTBYSI IPU pELICHUH YUeOHOMU 3a/1auH;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JACUCTBUU C YyYETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JI€HA KOJUIEKTUBA;

[IPUHUMATh LI€JIM COBMECTHOM JI€ATE€IBbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH
JICUCTBUA 1O €€ JNOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACHpPElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLIEHHMBATh Kau€CTBO CBOEIO BKJIAJIa U KaXJ0I'0 yYaCTHUKA KOMaH/Ibl B OOIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeaJIaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEU C MO3ULUN HOBU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTYyalUsX,
IIPOSIBIIATH TBOPUYECTBO " BOOOpaxKeHue, OBbIThH WHULUATUBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMHI PEryJsiTHBHBIMU J1€CTBUAMM:

1) camoopranu3anms:

WCIIOIb30BaTh OMOJOTHYECKUE 3HAHUS IS BBISBICHHUS MPOOJIeM M HMX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYaIlUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 1IEJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHWIO K >KMBOM MPHUPOJAE, CBOEMY 3J0POBBIO U 3/10POBBIO
OKPY>KaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATENBHYIO JESITENbHOCTD, BBISBISTH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BATEIBHOW JEATEIHHOCTH U
YKU3HEHHBIX CUTYAIUsX;

CaMOCTOSTENIFHO COCTABJISTH TIJIaH PEIICHHs TPOOJIEMBI ¢ YIETOM UMEIOIITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIITOUTEHU;

JaBaTh OIEHKY HOBBIM CHUTYaIIHSIM;

paciupsaTh paMKH y9eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBINA BBIOOP, apTyMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OILICHUBATh MIPHOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IMHUPOKOH OHPYIUIIMA B Pa3HBIX
00JacTsIX 3HaHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeNbHBINA U KyIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:
JaBaTb OLICHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPEKTUBBI B ACATCIIBHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIaJICTh HaBbIKAMM MTO3HABATENBHOM peIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLIEHKU CUTYal[H, BIOOpa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAJIU3€ Pe3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE CeOsl U IPYTHX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYroro YeJIoBeKa.

HPEIMETHBIE PE3YJIBTATBI

IIpenmetHsie pe3ynabTaThl ocBoeHus nporpammbl COO 1o Ouosorun Ha 6a30BOM ypOBHE
BKJTIOYAIOT CieluuecKue sl yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CITIOCOOBI JeUCTBHIA o OCBOCHHUIO, MHTEPIIpETaluu
U TIpeo0pa30BaHMIO 3HAHUHN, BUJIBI JIEATEIHLHOCTH I10 IOJYYEHUIO HOBOTO 3HAHUS U TIPUMEHEHUIO
3HAHUH B PA3IUYHBIX y4YEOHBIX CUTYalMsX, a TAKKE€ B PEAIbHBIX JKU3HCHHBIX CUTYalHsX,
CBSI3aHHBIX ¢ Owoisiorueil. B mporpamMme mpeaMeTHbIEe pe3yabTaThl MPEACTABICHBI 1O T0JaM
o0OyueHusl.

Ilpeomemnvle  pezynromamsi  0ceoenuss yuedoHoeo npeomema «buonocusy B 10
KJIACCe Q0JIIICHbL OMPAACAMND !

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHuEe OMOJOTHMYECKX TEPMUHOB M NOHATUMN: KU3Hb, KIIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIIeCTB M  MpEeBpalleHue HHEPruu), ToMeocTa3s
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOHM3BEJICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yYMEHHE u3Jaratb OWOJIOTMYECKHE TEOpUH (KJIETOYHAs, XpPOMOCOMHAas, MyTallMOHHas,
LEHTpaJlbHasl JO0rMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 [IEeHTpax MHOroo0pa3usi U IPOUCX0K/I€HUs KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaesnsTh IPaHULIbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJaMH HaYyYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIOJIEHUE U ONUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJIOTMYECKOTO
HKCIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyUYEHHBIX DPE3YJbTAaTOB, MCIIOJb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHIl ¥ 3aKOHOB, YMEHHE JI€JIaTh BBIBOBI HA OCHOBAHUY NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NTPU3HAKA BUPYCOB, KJIETOK NPOKApPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
NPEBpallEHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILIOJOTBOPEHUS, PA3MHOKEHUS, UHIUBUIYAIBHOIO Pa3BUTHUS
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSTh MOJIyYeHHbIE 3HAHUS 11 O0BSICHEHUS] OMOJIOTHYECKUX MPOIIECCOB U
SIBJICHUM, /ISl IPUHATHS PAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11E€JIbI0 00eCTIeYeHus
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIFOJIEH, COOJIIOJIEHUsT HOpPM
IPaMOTHOTO TMOBEJEHUSI B OKpYXalolleil NpUpOaHON cpene, MOHMMaHUEe HEOOXOIMMOCTH



WCIIONIb30BaHUsl JOCTHKCHUI COBPEMEHHON OMONIOTMH M OMOTEXHOJOTHH JJsi pallOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelIaTh SJEMEHTAPHBIC T'E€HETHYECKHE 3aJladl Ha MOHO- W JUTHOPHUIHOE
CKpEIlMBaHUE, CIETIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTSI TIpEJICKa3aHus HaclleJOBAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JTaOOPAaTOpHbIE U MpaKTUYeCKue paboThl, COOJII0IATh MpaBuiIa MpH
paboTe ¢ yueOHBIM U JIA0OpAaTOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHUYECKH OICHHBATh U HHTEPIPETUPOBATh MH(GOPMALHIO OHOJIOTHYECKOrO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW MH(OpMaLNU, HAYYHO-TIONYJSPHbIE MaTEpHUalbl), ITUHUECKUE ACIIEKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE Cco37aBaTb COOCTBEHHbIE IUCHbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MTOHATUHHBIN arnmapar OMOJIOTHH.

Ilpeomemnvie  pezynomamel  oceoeHusi yuebnozco npeomema  «buonoeusn ¢ 11
Kaacce 002iCHbL OMpaAdiCamy.

c(OPMHPOBAHHOCTh 3HAHUN O MeCTE M POJM OMOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YE€JIOBEKa [T PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHUE pacKpblBaThb COJAEp)KaHUE OWOJIOTHYECKUX TEPMHHOB U TOHATHH: BHJ,
HOMyJsIus,,  TeHOMOHI,  JBOJIONMS,  JOBIKyIIME  CHIBI  ((AKTOpPBI)  HBOJIOIHH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHMJI000pa30BaHUE, SKOJIOIMYEcKHe (DAKTOpbI, IKOCUCTEMA,
OPOAYLUEHThl, KOHCYMEHTbI, pEeAYLUEHTbl, LEeNu MHUTAaHUs, HKOJIOTUYECKas MNUPaMUJA,
ouoreoreHo3, orocdepa;

YMEHHE u3JaraTh Ouojoruueckue Teopun (dBoronoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoblmieBoro cxozacrsa K.
M. bapa, yepenoBanus IiaBHbIX HampasieHuil u nyrei sBomonnu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHajckoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAYy4YHOI'O MO3HAHUS B OMOJOrMH: HAOJIIOJEHUE U ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3alys M IMpOBEJCHHE OHOJOrHYECKOTro
HKCIIEPUMEHTA, BBIIB)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTATOB;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE IPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, TOMYJSALUNA, NMPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OIIEHO30B U IKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS AKOJIOTMYECKUX (aKTOpOB Ha
OpPraHMU3MBl, IEPEHOCA BEIIECTB M MTOTOKA YHEPIMH B DKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUM
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHUX IHKIOB B
ouochepe;

yYMEHHE MPUMEHSTH MOJyYeHHbIe 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, /ISl IPUHATHS PAKTUYECKUX PEIICHUH B MOBCETHEBHOM KU3HHU C 11E€JIbI0 00eCTIeYeHus
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIO/IEHUs HOpPM
IPaMOTHOTO TMOBEJEHHUSI B OKpYXarolllell NPUPOAHON cpene, NMOHMMaHUE HEOOXOIUMOCTH
HCIIOJIb30BaHUs JOCTUKEHUH COBpEMEHHOM ouonorun IS paroHaIbHOTO
IIPUPOIONOIB30BAHUS;

YMEHHE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3aJayud, COCTaBISATh CXEMbl MepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTeMax (IIeTH MUTaHUs);

YMEHHE BBINOJIHATH JAOOPAaTOpHbIE U MpaKTUYecKue paboThl, COOJII0IATh MpaBuiIa MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;



yYMEHUE KPUTHUYECKH OIICHHWBAaTh W HMHTEPIPETUPOBATh MHPOPMALUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBbIE 3HAHHUS M3 pa3jIMYHBIX HMCTOYHUKOB (CpencTBa

MaccoBOil MH(pOpMaIuH,

Hay4yHO-TIONYJISIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAIbHBIE

OKOJIOTHYCCKHEC HpO6J’ICMbI COBPEMCHHOCTH, (bOpMI/IpOBaTb 10 OTHOIICHHWIO K HUM CO6CTB€HHYIO

MMO3UIIUIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE€ IHCbMEHHbIE M YCTHBIE COOOLICHMS,
OMOJIOTHYECKYI0 HMH()OPMALIUIO U3

MOHSATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE

HECKOJBbKHUX HCTOYHUKOB,

000011as1
IPaMOTHO  HCIIOJIb30BATh

10 KJIACC
Ne HanmeHoBaHue KosinyecTBO 4acoB ‘ dnexkTpoHHbIE ([UPOBLIE)
n/nj|  pasjesoBHUTEM |[Beero KonTpouibHble|[IpakTudeckue ob6pa3oBaTesibHbIE PECYPChI
pOrpaMMbl pa6oThI paboThI
1 |buosiorus kak Hayka | 2 0.5 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41c292]]
2  |KuBble cucTeMbl U 1 [[BubanoTeka LIOK
UX OpraHu3anus https://m.edsoo.ru/7f41c292]]
3 |XuMHYecKHH COCTaB 8 1 [[BubanoTeka HOK
Y CTpOEHUE KJIETKU https://m.edsoo.ru/7f41c292]]
4 |Ku3HeneAaTeNbHOCTb|| 6 1 [[BubanoTeka JOK
KJIETKH https://m.edsoo.ru/7f41c292]]
5 |PasMHOXxeHUE U 5 1 [[BubnumoTteka LIOK
WHIUBUYyaJIbHOE https://m.edsoo.ru/7f41c292]]
pa3BUTHE
OpPraHU3MOB
6 |HacnexcrBenHoctb u| 8 1.5 [[BubnumoTteka LIOK
M3MEHYUBOCTD https://m.edsoo.ru/7f41c292]]
OpTraHU3MOB
7 ||Cenekuus 3 [[BubanoTeka LIOK
OpTraHHU3MOB. https://m.edsoo.ru/7f41c292]]
OcHOBBI
O6MOTEXHOJIOTUU
8 |F'ogmoBas 1
[IpoMexxyToyHasa
AtTtectauus (BIIP)
|£[o6aBHTb CTPOKY ‘
OBLIEE KOJIMYECTBO 37 0 4

YACOB I10 [TPO'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIIACC

Ne HanmeHOBaHue KosinyecTBO 4acoB ‘ JdnekTpoHHbIE ([UPPOBLIE)
n/n| pasnesoBu TeM |(Bcero KonTtposbHble|lpakTHyeckue o6pa3oBaTesibHbIE PECYPChI
IporpaMMbl paboThbI paboThbI
1 | 9BosIrOUOHHAA 9 1 [[BubaunoTeka LJOK
OHO0JIOTHS https://m.edsoo.ru/7f41cc74]]
2 ||Bo3HHMKHOBeHUE U 9 0.5 [[BubaunoTeka LJOK
pa3BUTHE KU3HU Ha https://m.edsoo.ru/7f41cc74]]
3eMie
3 ||OpraHu3Mbl U 5 1 [[BubaunoTeka LIOK
OKpy»Kalolas cpea https://m.edsoo.ru/7f41cc74]]
4 ||CoobuiecTBa 1 9 [[BubanoTeka LIOK
9KOJIOTUYECKHE https://m.edsoo.ru/7f41cc74]]
CUCTEMBI
5 |HWToroBoe 3aHsATHE 1 [[BubaunoTeka LJOK
https://m.edsoo.ru/7f41cc74]]
6 |lopmoBas 1
IpPOMEXyTOYHas
aTTecTanus
|,Z[o6aBHTb CTPOKY
OBLIEE KOJIMYECTBO 34 0 2.5
YACOB I10 [TIPOTPAMME

IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Ne /o Tema ypoka KosinyecTBO 4acoB ‘ JaTa JJIeKTPOHHBIE IIUPPOBBHIE
Bcero|KouTtponbHbie|[lpaktuyeckue|13yieHus|| 06GpasoBaTesbHbIE pecype
paboThI paboThI
buoJsiorus B cuctemMe 1 BBeIUTE BBEUTE BBeuTe |[[[Bubsnoreka [JOK
HayK 3HaYeHue 3HayeHue aaty |https://m.edsoo.ru/863e61:
https://m.edsoo.ru/863e63.
MeTo/bl NO3HAHUS 1 BBeJIUTE 0.5 BBeAuTe ||[[BubanoTeka LIOK
YKMBOU MPHUPOJbI. 3HaYeHUe faty |https://m.edsoo.ru/863e61.
[IpakTHyeckas ]
pabota Ne 1
«Hcnosib30BaHue
pa3J/IMYHbIX METO/I0B
IpU U3YyUYEHUHU
OMOJIOTUUYECKUX
00'bEKTOBY
HBI/IOJIOI‘I/I‘-ICCKI/IG H 1 H BBeJUTE H BBeLUTE H BBeJUTE H[[BI/IGJIHOTeKa LHOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

Nen/m Tema ypoka KoJsinyecTBO 4acoB ‘ Jara JJIeKTpOHHbBIE IUPPOBbDIE
Bcero| KouTtponbHbie|[lpaktrueckue| 13y €Hus|| 06GpasoBaTesbHbIe pecype
paboThI paboThI
CHUCTEMbI, IPOLeCChI 3HaYeHUe 3HayeHue paty ||https://m.edsoo.ru/863e65
Y UX U3y4YeHUe ]
4 XMMHUYECKHH COCTaB 1 BBeJIUTE BBEJUTE BBeuTe |[[[Bubsnoreka [JOK
KJIeTKU. Boma n 3Ha4YeHue 3HaYeHue paty |https://m.edsoo.ru/863e67-
MUHepaJIbHblEe COJIN
5 benku. CocTaB u 1 BBeJIUTE BBeJIUTE BBeAuTe ||[[BubanoTeka [JOK
CTpOeHue 6eIKOB 3HaYeHUEe 3HayeHue paty ||https://m.edsoo.ru/863e6b’
6 depMeHTbI — 1 BBeJlUTe 0.5 BBeauTe ||[[Bubanoreka LLIOK
61oJIOTHYECKHE 3HaYeHUe paty ||https://m.edsoo.ru/863e6b’
KaTaJIMu3aTophl.
JlabopaTopHas
pabora Ne 1
«HU3yyenune
KaTaJIMTUYeCKOMN
aKTHBHOCTHU
depmeHTOB (Ha
npUuMepe aMuJiasbl
WJIM KaTaJia3bl)»
7 YraeBoabl. JIMUAbI 1 BBeUTE BBEAUTE BBeuTe |[[[Bubsinoreka [JOK
3Ha4YeHUe 3HaYeHHe naty ||https://m.edsoo.ru/863e68
]
8 HyksienHOBBIE 1 BBeJIUTE BBeJIUTE BBeAuTe ||[[BubanoTeka [JOK
KUCA0ThI. ATD 3HaYeHUe 3HayeHue faty |https://m.edsoo.ru/863e6d:!
9 UcTopus u MeTo bl 1 BBeUTE BBEUTE BBeuTe |[[[Bubsinoreka [JOK
V3y4YeHHUs KJIEeTKU. 3HaYeHUe 3HayeHue paty ||https://m.edsoo.ru/863e6et
KiieTouyHada Teopud
10 KineTka kak 1 BBeJlUTE BBeJUTE BBeauTe ||[[]]
1[eJI0OCTHAas KUBasi 3Ha4YeHHe 3HaYeHHe JlaTy
cucrema
11 CtpoeHue 1 BBeJIUTE 0.5 BBeuTe |[[[Bubsinoreka [JOK
3YKapUOTUYECKOH 3HaYeHUe fpaty |https://m.edsoo.ru/863e6bff
KJIETKH. https://m.edsoo.ru/863e71¢
JlabopaTopHas
paboTa Ne 2
«U3yyenue
CTPOEHUSI KJIETOK
pacTeHuH,
»KMBOTHBIX, [PUOOB U
6aKTepui moj
MUKPOCKOIIOM Ha
rOTOBBIX
MUKpOIpenapaTax u
HX OMHCAHHE»
12 O6MeH BelecTB UJIH 1 BBeJIUTE BBeJIUTE BBeAuTe ||[[BubaroTeka LIOK
MeTaboJ/IM3M 3HaYeHUe 3HayeHHUe faty |https://m.edsoo.ru/863e76¢



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

Nen/m Tema ypoka KoJsinyecTBO 4acoB ‘ Jara JJIeKTpOHHbBIE IUPPOBbDIE
Bcero| KouTtponbHbie|[lpaktrueckue| 13y €Hus|| 06GpasoBaTesbHbIe pecype
paboThI paboThI

13 doTOCHUHTES. 1 BBeJIUTE BBeJIUTE BBeuTe |[[[Bubsnoreka [JOK
XeMOCHHTe3 3Ha4YeHue 3HaYeHue paty |https://m.edsoo.ru/863e7c¢

14 JHepreTUYeCKUU 1 BBeJIUTE BBEJUTE BBeuTe |[[[Bubsnoreka [JOK
0obMeH 3Ha4YeHue 3HaYeHHe paty |https://m.edsoo.ru/863e7a:

15 JKn3HeHHBIN LUK 1 BBeJIUTE 0.5 BBeuTe |[[[Bubsiunoreka [JOK
KJIeTKU. [lesieHune 3Ha4YeHue paty |https://m.edsoo.ru/863e7d
KJIETKU. MUTO3.

JlabopaTopHas
pab6ota Ne 3
«Habusrogenue
MUTO3a B KJIETKax
KOHYMKa KopellKa
JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

16 BuocuHTe3 6esika. 1 BBEJIUTE BBEJIUTE BBeAuTe ||[[BubanoTeka [JOK
Peaknus 3Ha4YeHHe 3HaYeHHe naty ||https://m.edsoo.ru/863e79¢
MaTpPUYHOTO CUHTE3a

17 TpaHcasguusa — 1 BBeUTE BBEAUTE BBeuTe |[[[Bubsinoreka [JOK
O6uocHHTe3 6eJika 3HaYeHUe 3HayeHue paty ||https://m.edsoo.ru/863e79

18 HekneTo4yHbie 1 BBeUTE BBEAUTE BBeuTe |[[[Bubsinoreka [JOK
$OpMBbI KU3HU — 3HaueHUe 3HaueHue paty |https://m.edsoo.ru/863e75:
BUPYCHI ]

19 ®opmMbl 1 BBeJIUTE BBeJIUTE BBeAuTe ||[[BubanoTeka [JOK
pPa3MHOXeHHUs 3HaYeHUe 3HayeHue fpaty |https://m.edsoo.ru/863e81l
OpraHu3MOB https://m.edsoo.ru/863e83:

20 Meiio3 1 BBeJIUTE BBeJUTE BBeuTe |[[[Bubsinoreka [JOK

3HauYeHUe 3HaueHue paty |https://m.edsoo.ru/863e7f4

21 O6pa3oBaHue U 1 BBeJIUTE 0.5 BBeuTe |[[[Bubsinoreka [JOK
pa3BUTHE N0JIOBBIX 3HaueHUe paty |https://m.edsoo.ru/863e81l
KJIETOK.

OnsiofoTBOpEHUE.
JlabopaTopHas
paboTta Ne 4
«U3yyenue
CTPOEHHUSI MOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOIpenapaTax»

22 NUupauBuyanbHoe 1 BBeJIUTE BBeJUTE BBeuTe ([[[Bubsnoreka [JOK
pa3BUTHE 3HaYeHUe 3HayeHue paty |https://m.edsoo.ru/863e84:
OpraHu3MOB ]

23 ['eHeTHMKa — HayKa o 1 BBEJUTE BBeJHUTE BBeAuTe ||[[BubanoTeka LIOK
HacJie/ICTBEHHOCTH U 3HaYeHUe 3HayeHHUe faty |https://m.edsoo.ru/863e86f
M3MEHYUBOCTH

24 H3aKOHOMepHOCTI/I H 1 H BBeJUTE H BBEJUTE H BBeJUTE “[[BI/I6JII/IOTe}<a [IOK



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

Nen/m

Tema ypoka

KosndecTBO 4yacos

Bcero

KoHTpoJsibHBIE

paboThl

[IpakTHUYecKkue
paboThl

JlaTa
U3y4eHus

JJIeKTpOHHbIE IIUPPOBBHI¢
o6pa3oBaTesIbHbIE PeCYpC

HacJie[J0BaHUs
NPU3HAKOB.
MoHorubpuaHoe
CKpellMBaHue

3HA4YE€HHe

3Ha4YeHue

naty

https://m.edsoo.ru/863e88’
|

25

JlurubpuHoe
CKpellvMBaHUe. 3aKOH
He3aBHUCUMOTO
HacJe0BaHUS
NPU3HAKOB

BBEJUTE
3HAa4YeHHue

BBeJHUTE
3Ha4YeHue

BBeaAuTe
naty

[[BubanoTeka LIOK
https://m.edsoo.ru/863e89:

26

CuenyieHHOe
Hacjel0BaHUe
NPU3HAKOB.
JlabopaTopHas
paboTta N2 5
«M3ydyeHue
pe3yJibTaToB
MOHOTHUOPUHOTO U
JAUTUOPUIHOTO
CKpelUBaHUs Y
Apo30dusbl Ha
rOTOBBIX
MUKpOIpenapaTax»

BBEJUTE
3Ha4YeHue

0.5

BBeaAuTe
naty

[[BubanoTeka LIOK
https://m.edsoo.ru/863e8c¢

27

['eHeTHKa MmoJia.
HacnepgoBaHue
MPU3HAKOB,
CLIeNJIEHHBIX C
M0JIOM

BBeJIUTE
3HaYeHUe

BBeJIUTE
3HayeHUe

BBEUTE
AaTy

[[BubaumoTteka LIOK
https://m.edsoo.ru/863e8c¢

28

M3MeH4YUBOCTb.
HenacnencreenHas
M3MEHYUBOCTb
JlabopaTopHas
paboTa Ne 6.
U3y4yeHue
MoAUPUKALMOHHOU
HM3MEHYUBOCTH,
MOCTPOEHUE
BapUallMOHHOIO
psaaau
BapUalMOHHOM
KPHUBOMN»

BBeJIUTE
3HaYeHUe

0.5

BBEUTE
AaTy

[[BubaumoTteka LIOK
https://m.edsoo.ru/863e8ef

29

HacnepncrBeHHas
M3MEHYHUBOCTh
JlabopaTopHas
paboTta Ne 7.
«AHanu3 MyTanuu y
Apo30dusbl Ha

BBEIUTE
3HaYeHUe

0.5

BBEUTE
AaTy

[[BubauoTeka LIOK
https://m.edsoo.ru/863e8ef



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Nen/m Tema ypoka KoJsinyecTBO 4acoB ‘ Jara JJIeKTpOHHbBIE IUPPOBbDIE
Bcero| KouTtponbHbie|[lpaktrueckue| 13y €Hus|| 06GpasoBaTesbHbIe pecype
paboThI paboThI
rOTOBBIX
MUKpOIpenapaTax»
30 ['eHeTHKa Yyesi0BeKa 1 BBeUTE BBEeJUTE BBeuTe |[[[Bubsnoreka [JOK
3Ha4YeHue 3HaYeHue paty |https://m.edsoo.ru/863e8d’
|
32 Cenekyus Kak Hayka | 1 BBeJIUTE BBeJIUTE BBeAuTe ||[[BubanoTeka [JOK
Y npol1ecc 3HaYeHUEe 3HayeHue paty ||https://m.edsoo.ru/863e92:
|
33 MeToabl u 1 BBeJIUTE BBeJUTE BBeuTe |[[[Bubsunoreka [JOK
JOCTHXKEeHUS 3Ha4YeHue 3HaYeHue paty |https://m.edsoo.ru/863e92
ceJIeKIIMM PacTEeHUH ]
Y ’KUBOTHBIX
34 buoTexHo0THSA KaK 1 BBeUTE BBEAUTE BBeuTe |[[[Bubsinoreka [JOK
oTpacJib 3HaueHue 3HaueHue paty |https://m.edsoo.ru/863e93:
IPOU3BO/ICTBA ]
Jlo6aBUTH
CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

11 KJIACC
Ne Tema ypoka ‘ KosinyecTBO 4yacoB ‘ Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero|[KonTponbhbie|[lpakTuyeckue|13y1€HHA 06pasoBaTe/IbHbIE PECYPCHI
paboThI paboThl
1 |9BoJsonuda 1 1 BBeJIUTE BBeJIUTE BBeuTe |[[[BubanoTeka [JOK
METO/Ibl €€ 3Ha4YeHUe 3Ha4YeHHe naty |https://m.edsoo.ru/863ea20e]]
U3y4YeHUs
2 |[UcTopus pa3BuUTHUA 1 BBeJIUTE BBeJIUTE BBeAuTe ||[[BubanoTeka [JOK
npezicTaBJeHUN 06 3Ha4YeHue 3Ha4YeHHe naty ||https://m.edsoo.ru/863e9570]]
3BOJIIOLU U
3 |[MuKpo3BoJOLUA 1 BBeJIUTE BBeJUTE BBeuTe ||[[[Bubanoteka [JOK
3HaYeHUe 3HaYeHue naty |https://m.edsoo.ru/863e9cle]]
4 |[Tonyssguus Kak 1 BBeJIUTE 0.5 BBeuTe ||[[[Bubanoteka [JOK
3JieMeHTapHas 3Ha4YeHUe naty ||https://m.edsoo.ru/863e99c6]]
e/IMHUIA BUA U
3BOJIIOI[UH.
JlabopaTopHas
paboTta N2 1
«CpaBHeHUE BU/IOB
o
MOpPdOJIOrHYeCKOMY
KPUTEPHUIO»



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

Ne Tema ypoka KosinuecTBO 4yacoB ‘ Jara J/ieKTpOoHHbIe IUPPOBbIE
n/n Bcero| KoutponbHbie|[lpakTuueckue| 13y 1€HUA 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThI
5 ||ABWKyllMe CUJIbI 1 BBeJIUTE BBEJIUTE BBeuTe |[[[Bubaunoreka [JOK
(sa1eMeHTapHbIE 3Ha4YeHue 3Ha4YeHHe paty |https://m.edsoo.ru/863e9da4]]
dakTophI)
3BOJIIOLIMU
6 |[EcTecTBEeHHBIN 1 BBeJIUTE BBEJIUTE BBeuTe |[[[BubaunoTeka [JOK
0T60p U ero GpopMbl 3HaueHue 3HaueHue paty |https://m.edsoo.ru/863e9ed0]]
7 |[Pe3yabTaThl 1 BBE/JIUTE 0.5 BBeuTe |[[[Bubaunoteka [JOK
3BOJIIOLIMU: 3Ha4YeHue paty |https://m.edsoo.ru/863e9fde]]
IpUCIIOCO6JIEHHOCTh
OpPraHM3MOB U
BU/I000pa3oBaHUe.
JlabopaTopHas
pab6oTa Ne 2
«Onucanue
NpUCIOCO6JEHHOCTH
OpraHusMa u eé
OTHOCHUTEJIbHOTO
XapakTepa»
8 |HampaBsieHus u 1 BBEIMTE BBeIUTE BBeuTe |[[[Bubaunoteka [JOK
nyTH 3Ha4YeHUe 3Ha4YeHUe naty |https://m.edsoo.ru/863e9cle]]
MaKpO3BOJIIOIUU
9 |HeobpaTumocThb 1 BBeJiUTe BBeJiUTE BBeauTe |[[]]
3BOJIIOLIMU 3Ha4YeHue 3Ha4YeHue JaTy
10 ||McTopus »kU3HU Ha 1 BBEJIUTE BBEJIUTE BBeauTe ||[[]]
3eMJie ¥ MeTO/Ibl €é 3Ha4YeHue 3Ha4YeHUe JlaTy
U3y4eHUs
11 |TunoTe3sl 1 BBeJIUTE BBeJIUTE BBeuTe |[[[BubanoTeka [JOK
NPOUCXOXKAEHHUS 3Ha4YeHUe 3Ha4YeHHe naty ||https://m.edsoo.ru/863ea5a6]]
PKU3HU Ha 3emJie
12 ||Pa3zBuTHE XKU3HU HA 1 BBeJIUTE BBeJIUTE BBeAuTe ||[[BubanoTeka [JOK
3eMJie 10 3paM U 3HaYeHUue 3HayeHue faty |https://m.edsoo.ru/863eabbel]]
nepuojam
13 ||OcHOBHBIE 3TalbI 1 BBeJIUTE 0.5 BBeuTe |[[[BubsanoTeka [JOK
3BOJIIOIIUU 3Ha4YeHUe naty |https://m.edsoo.ru/863ea8bc]]
PaCTUTEJBHOTO U
PKUBOTHOTO MUDpa.
[IpakTHyeckas
paboTta N2 1
«HM3yyeHnue
MCKOIaeMbIX
OCTaTKOB pacTEeHUH
Y )KUBOTHBIX B
KOJIJIEKIIUSIX»
14 ||CoBpeMmeHHas 1 BBEJUTE BBeJHTE BBeAuTe ||[[BubanoTeka [JOK
cucTeMa 3HaYeHUe 3HaYeHHe faty |https://m.edsoo.ru/863ea48e]]



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

Ne Tema ypoka KosinuecTBO 4yacoB ‘ Jara J/ieKTpOoHHbIe IUPPOBbIE
n/n Bcero| KoutponbHbie|[lpakTuueckue| 13y 1€HUA 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThI
OpraHHUYEeCcKOro
Mupa
15 ||9Bosonus yesnoBekal 1 BBeJIUTE BBEJIUTE BBeuTe |[[[Bubaunoteka [JOK
(aHTpOnOreHes) 3Ha4YeHue 3HaYeHHe paty |https://m.edsoo.ru/863eac2c]]
16 ||ABWXKylLHe CUJIbI 1 BBeUTE BBEJUTE BBeuTe |[[[Bubaunoreka [JOK
(dbaxTopHI) 3HaueHue 3HaueHUe paty |https://m.edsoo.ru/863ead44]]
aHTpoIoreHesa
17 |[[[OcHOBHBIE CTAfUU 1 BBeJlUTe BBeJUTE BBeauTe |[[]]
3BOJIIOLUHU 3HauYeHUe 3HauYeHUe JlaTy
yeJsioBeKa] |
18 |[[YenoBeueckue 1 BBeJIUTE BBEJIUTE BBeuTe |[[[Bubaunoteka [JOK
pachl ¥ IpUPOJHblE 3HaueHUe 3HauYeHUe paty |https://m.edsoo.ru/863eaea2]]
ajlanTanyu
yeJsioBeKa] |
19 |[[Pe3epBHBbIH yPOK. 1 BBeJIUTE BBEJIUTE BBeauTe |(|[[]]
O60611eHMe IO TeMe 3HaueHue 3HaueHUe JilaTy
«Bo3HUKHOBeHUE U
pa3BUTHE KU3HU Ha
3emie»]]
20 ||[[9xosnorus Kak 1 BBeJiUTe BBeJUTE BBeauTe |[[]]
HaykKa]] 3HaueHue 3HauYeHUe JilaTy
21 |[[Cpenbl obuTanuss u|| 1 BBeJIUTE BBeJIUTE BBeAuTe ||[[BubanoTeka [IOK
3KOJIOTHYEeCKUEe 3HaYeHUe 3HayeHue faty |https://m.edsoo.ru/863eafec]]
dakTophbi]]
22 |[[[AbuoTuyeckue 1 BBeJIUTE 0.5 BBeuTe ||[[[BubanoTeka [JOK
dakKkTophbl. 3HaYeHUe faty |https://m.edsoo.ru/863eb10e]]
JlabopaTopHas
pab6oTa Ne 3.
«Mopdosioruyeckue
0COOEHHOCTH
pacTeHUuu U3
pa3HbIX MECT
0OUTaHUSA».
JlabopaTopHas
pab6oTa Ne 4.
«BaugHue cBeTa Ha
pPOCT U pa3BUTHE
YepeHKOB
KoJsieyca»||
23 |[[[buoTHdeckue 1 BBeJIUTE BBeJIUTE BBeuTe ||[[[BubsanoTeka [JOK
dakTopsr]] 3Ha4YeHHe 3HaYeHHe naty ||https://m.edsoo.ru/863eb348]]
24 |[[[3kosiorHuecKue 1 BBeJIUTE 0.5 BBeuTe |(|[[]]
XapaKTepPUCTUKHU 3HaYeHHe JlaTy

MMOMyJIALNH.



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

YACOB I10 [TPO'PAMME

Ne Tema ypoka KosinuecTBO 4yacoB ‘ Jara J/ieKTpOoHHbIe IUPPOBbIE
n/n Bcero| KoutponbHbie|[lpakTuueckue| 13y 1€HUA 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThI

[IpakTHyeckas

pab6ota Ne 2

«IlogcuéT

IJIOTHOCTH

NOMYJIALUN Pa3HbIX

BHU/I0B pacTeHUI»]]

25 ||[[CoobuiecTBa 1 BBeJIUTE BBEJUTE BBeguTe ||[[Bubaunoreka LLOK
OpPraHu3MoOB — 3HaYeHUe 3HayeHue paty |https://m.edsoo.ru/863eb46a]]
6uoLeHo3]]

26 |[[[3kosorHUecKUue 1 BBE/JIUTE BBEJIUTE BBeuTe |[[[Bubaunoreka [JOK
CUCTEMBI 3Ha4YeHUe 3Ha4YeHUe naty |https://m.edsoo.ru/863eb46a]]
(sxocucrtembni)]]

27 |[[[OcHOBHBIE 1 BBeJIUTE BBeJIUTE BBeAuTe ||[[BubanoTeka [JOK
noKasaTeJsu 3HaYeHUe 3HaYeHHe paty |https://m.edsoo.ru/863eb5fa]]
3KOCHUCTEMBI.

JKOJIOTUYECKHE
MHUPaAMU/IbL.
CBoucTBa
3KOCHUCTEM.
Cyxkueccus]]

28 |[[[ITpupoaHbIe 1 BBeJIUTE BBEJIUTE BBeauTe |(|[[]]
3KOCHUCTEMBI] | 3HaYeHue 3HaYeHue JaTy

29 |[[[AHTpOonOreHHble 1 BBeJIUTE BBEJIUTE BBeauTe |(|[[]]
3KOCHUCTEeMBI] | 3HaYeHUe 3HaYeHue JlaTy

30 |/[[buocdepa — 1 BBeJIUTE BBeJIUTE BBeuTe |[[[BubaunoTeka [JOK
rjao6asibHast 3Ha4YeHue 3Ha4YeHHe naty |https://m.edsoo.ru/863ebb5e]]
3KocucTeMa 3eMJiu] |

31 |[[3BakoHOMepHOCTHU 1 BBEJIUTE BBEJIUTE BBeAuTe ||[[BubanoTeka [IOK
CyLIeCTBOBAHUSA 3HaYeHUe 3HayeHue faty |https://m.edsoo.ru/863ebd16]]
6uocohepni]]

32 |[[[YenoBeuyecTBO B 1 BBeJIUTE BBEJIUTE BBeauTe |(|[[]]
6uochepe 3emuun]] 3Ha4YeHHe 3Ha4YeHHe JlaTy

33 |[[CocymecTBOBaHUE 1 BBeJIUTE BBEJIUTE BBeuTe |[[[BubsanoTeka [JOK
IpUpPOAbI U 3Ha4YeHUe 3HaYeHHe naty |https://m.edsoo.ru/863ebale]]
yesioBeyecTBa] |

34 ||[[Pe3epBHBIH YPOK. 1 BBeJlUTE BBeJlUTE BBeauTe |[[]]
060611eHHE TEMBI 3HayeHHe 3Ha4YeHHe JlaTy
«Coob1ecTBa
3KOJIOTUYECKHE
CHUCTEMbI»]]

‘ﬂ06aBI/ITb CTPOKY

OBIIEE KOJIMYECTBO 34 0 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorwus, 11 xnacce/ benses JI.K., bopoaun I1.M., Apivmun [.M. u npyrue; nmoa peaakiuuen
bensesa JI.K., dpmvmuia .M., Aknmoneproe oodmectBo «M3natenscTBo «IIpocBemnienue»

BBenute cBoii BapuaHT

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

Bsenure nanawie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

BBenure mannbie
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