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MHNOACHUTEJBbHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMU TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOIXO0J0B K (opMmHupoBaHUIO cojepxkaHus ydeOHoro mnpeamera «buonmorus» cocraBuiu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3yNnbTaToB OOyueHHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0IMMX LENSIX W MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUEHHM CYIIECTBOBAHMS YEIOBEYECKOTO
oOmectBa. CorjaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpe/IeleHbl OCHOBHbIE (DYHKIIMU MPOTpPaMMBbl
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no 6uonoruu Aa€t MpeacTaBiIeHUe O eNix, 00 oluieil crparerun o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYArOIIMXCS CpeAcTBaMH ydeOHOro mpenmera «buomorusy,
ompezenseT o0s3aTeNbHOE MPEAMETHOE COJIEpKaHUe, €ro CTPYKTYpYy, pacmpeieieHue Io
paszenaMm W TeMaMm, PEKOMEHAYEMYIO IMOCIEeIOBAaTeIbHOCTh M3YyYCHHs Y4eOHOTO Marepuaia C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIMXCS.

B mnporpamme mno OHOJOTMM Tak)Ke YYUTHIBAIOTCS TPEeOOBaHUSA K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON JI€ATEIbHOCTH/y4eOHBIX AEUCTBUN O0YUaArOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peain30BaH IMPUHIIHUIL
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAlMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIUICHHUS,
OpeJCTaBICHUH O 370pOBOM o0OOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IloaTomy Hapsimy ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKKe
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHOJIOTUM YJIeNEeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul peLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH LIeIecO00pa3HOro MOBEACHUS B OKpYKaIOLIeW MPUPOAHON cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIBHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX IKOCHCTEM.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMAeT BakHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUE Yy OOyUaIOUIMXCS NPEACTAaBICHUH O HAaydyHOW KapTHHE MHDA,
pacmmpsieT ¥ 00001IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KHMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOrO M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bombimoe 3HaueHWe OWOJIOTHS WMMEET TAaKKe Ui PEIIeHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33]a4 CPEHEro oouiero ooOpa3oBaHus, couuannizanuu odyyarommxcs. Mzyuenue
ouonoruu oOecrieunBaeT YCIIOBHSA TSt dbopmupoBaHUs MHTEJUIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpHl, CIOCOOCTBYET
UHTETpaluy OMOJIOTHYECKUX 3HAHWHU C TMPENCTABICHUSIMH W3 JIPYTUX YYEOHBIX NPEIMETOB, B
Y4aCTHOCTH, (PU3MKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0OXKEHUS O MpeIHa3HAuYCHUH Y4eOHOTro
npeamera «BUONOTHS» COCTaBWIM OCHOBY JUISL OMNpENeNeHHs MOIXOAO0B K OTOOpYy u
CTPYKTYPUPOBAHUIO €T0 COJIEPKAHU, TIPEACTABICHHOT0 B IPOrpamMMe 10 OHOJIOTHH.



OTt60p conepkanusi yauedHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULHUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsi (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaesStoe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYXKAIOLIEH NPUPOAHON cpene, BOCTpeOOBaHHBIC B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKON nesTenbHOCTH. Ocoboe MECTo B 3TOM CHUCTeMe 3HAHUI
3aHMMAIOT DJJIEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHSA
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUSAX JIUYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMsL.

CTpyKTypHpOBaHHE COJECpXKaHUS y4yeOHOro Marepuaga B MporpaMme Mo OuoJIoruu
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUPOIBI, O €€ YpOBHEBOI OpraHu3aliid U HBOJIIOLMU. B COOTBETCTBUM C 3THM B
CTpYKType ydeOHoro npeamera «buomnorus» BbIJIEIEHbBI CIENYIOUINE COJIEPKaTEIbHbIC JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO Mo3HaHUs», «KieTka kak OuoloruyecKas CUCTEMay,
«Opranusm Kak Omosnoruyeckas cuctema», «CucreMa u MHOroodpasue OpraHm4ecKoro MUpPay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss ydyebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
O0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJII TPAMOTHBIX JICUCTBHI B
OTHOIIEHUU 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

Joctuxenue nenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelieHueM CIeAYIONnX 3a1ay:

OCBOCHHE OOYYaAIONIMMHUCSA CHUCTEMBbl 3HAaHUKW O OWOJIOTHYECKUX TEOpHUsX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJIaX, CIYXaIUX OCHOBOW s (opMHupoBaHUS
IPEJICTAaBICHU O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOTOOOpa3MH U OCOOCHHOCTSX KHBBIX CHCTEM Pa3HOTO YPOBHSI OpraHHU3alluw,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0O0YyYarolIMXCs MMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B MpolLEecCe aHAIM3a JAaHHBIX O MYTSIX Pa3BUTUS B OMOJIOTMH HAYYHBIX B3IJISA0B,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHWM U ONBITA, TOJTYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue y OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OHMOIOTHYECKHUX
3HAHUW B TMPAKTHYECKON EATETLHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM KHUBOW TPHPOJIBI,
HEO00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HAaHHE IEHHOCTH OMOJOTHYECKUX 3HAHWMA JJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHNS;

MpPUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUN B TMOBCEIHEBHON JXU3HU NJS OIEHKH
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPOPUIAKTUKH 3a00JI€BaHUMA.

B cucreme cpennero oobmero obpazoBanus «buosorus», nzydaemas Ha 6a30BOM YpPOBHE,
SBIISIETCSL O0SI3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

Jnis u3ydenus 6Mooruu Ha 6a30BOM YPOBHE CPEAHEro OO0Iero o0pa3oBaHHUs OTBOAHUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! 1 cxeMbl: «MeTo/ bl TO3HAHUS KUBON PUPOIBD.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

Hcnonp30BaHue pa3InyHbIX METOI0OB MIPHU U3YYEHUH OMOIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cuCTEMBbI M X OPraHU3aI M.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouojioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucteM H HUX pa3HooOpasue. YpOBHU OpraHu3alud OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHHU3AIMH KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEeHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKUMHA BOJBI M MUHEPAIbHBIX BELIECTB B KieTke. [loanepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0eIKoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIN OEITKOB.

®epMeHThl — Ouonornueckue karamuzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuust  QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pudo03a U JAe30Kcuprd03a), Aucaxapusl (caxaposa,
JIAKTO3a) W TMOJNMCcCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornueckue ¢pynkiun aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxneunoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u

GyHKIHIH.



[Mutonmorus — Hayka o kierke. KilerouHas Teopusi — IpUMEp B3aUMOACUCTBUS UACH U
(aKTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Knerka kak nenoctHas »xuBas cucrema. OOLye Mpu3HaKM KJIETOK: 3aMKHYyTas HapyKHast
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tumbl KJIETOK: »JyKapuOTHYecKas M IpokapuoTHuyeckas. (OCOOEHHOCTH CTpPOEHUS
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHEe S5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (QYHKIUH.
[Tna3matnueckass memOpaHa, e€ cBoiictBa M (yHkuuu. lluromiazMa u €€ OpraHoMJBbL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MWUTOXOHApPWH, IIacTuiabl. IIpomcxoxknaeHne MUTOXOHAPUHA U ILIACTHI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA EHTP, LIEHTPUOJIH,
PECHUYKH, KTIyTUKU. DyHKINN OpraHOUA0B KIETKU. BritoueHus.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue sjpa: saepHas o00j0uKa, KaproIiasma,
XPOMAaTHH, AIPBILIKO. XPOMOCOMBI.

TpaHCcHOpT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnpeniesieHe XUMAYECKUX 3JIEMEHTOB B )KUBOU ITPUPOAE.

Tabmuuper u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KIeTkn», «CTpoeHne XUBOTHOM KiIeTKu», «CTpOeHue pacTUTENbHOM KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKN», «Y TIeBOAbY, «JIMmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HaOIIOJCHUH,
WU3MEpPEHH, YKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENbHBIX, )KUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

N3yuenue CTpoeHUs KIETOK pacTeHUM, KMBOTHBIX M OaKkTepui 1MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpONpEnaparax U uX ONUCaHue.

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH.

O6meHn BemiecTB, WIM MeTa0OIU3M. AcCCUMWISANUS (IUIAaCTHYECKUM OOMeH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHN METa0OIU3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPOGHBIH U rereporpodHblif. Pons ¢epmeHTOoB B 00OMeHe
BEIIECTB M MTPEBPAIIEHUH YHEPTHH B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakiuu ¢oTocuHTe3a.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HH Ha 3emuie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHIA.

XemocuHTe3. XEMOCHHTE3UPYIOIIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emue.

DHepreTuyecknidi OoOMEH B  KJeTKe. PacmieruieHne  BEIIeCTB,  BBIACICHHE U
AaKKyMYJIMpPOBAaHHE SHEPTUH B KJIETKE. DTalbl SHEPreTuuecKkoro oomMena. I'nukonus. bpoxenue u



ero Buabl. KucinopogHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MHpopMau B KieTke. ['eHeTHueckuil Ko u ero cBoiictBa. TpaHCcKpunuus —
MatpuuHblid cuate3 PHK. Tpancnsaius — 6uocunTe3 Oenka. Drtarnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie ¢opMbl ku3HM — BHpPYCHL. Mcropus oTkpeiTuss BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IHKJIA BUPYcoB. baktepuodaru. bonesnn
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc uMmMyHOAepUIMTa YeTOBEKa

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[TpoduiakTrka pactpocTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.
JdemMoHcTpaumMu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tunmel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuil oomMen», «Ximoporuact», «Porocunres», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHME TeHa», «CuHre3 Oenka», «l'eHermueckuit kox», «Bupyce,
«bakrepnodarn», «Crtpoenue u ku3HeHHbIH nuka Bupyca CIIW/la, OGaxtepuodaray,
«Pemmukanus JJTHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JHK u tpanckpunums», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PazMHoOkeHHe M1 HHAMBHAYAJbHOE Pa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiaM KU3HEHHBIM 1uka kieTtku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHtepdasze. Permnmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuoTuil. JMIUIOWTHBIM U TaruIOUIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenne xnetkn — muro3. Crazum muto3a. IIpomecchbl, mpoucxonduide Ha pas3HbBIX
CcTausgIX MUTO3a. bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MoOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHuE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIHH.

[TonoBO€ pa3MHOKEHNUE, €70 OTIIMYUS OT OECIONOrO.

Meito3. Cranun Mmenosa. IIpomecchsl, nmpoucxonadmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbIC M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y KHUBOTHBIX. [T0o0BBIE jKene3bl:
CEMEHHHUKHU M SMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTro3ouf,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOSHHs SHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJIsaius,
opranorenes. IloctamOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uMHO4YHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOpHI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazBute pacteHuii. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaJuH
pa3BUTHS.

JdemMoHcTpaumuu:



Tabmuupl u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIMHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JlelleHne KIIETKU
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KileTOUHBIN LUK,
«Permukanus THK», «Muto3», «Menos3», «IIpsmoe u Henpsmoe pasButue», «l'amerorenes y
MJIEKOIIUTAIOIINX U YeJIOBEKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30U/bl MIIEKOIUTAIOLIET0Y,
«linexnerka Miekonurawoomero», «KapnoknHe3 B KiIeTKax KoOpellKa JyKa», MarHUTHas
MoJenb-anmnKanys «/lenenue knetkn», moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

W3yuyenue CTpOeHHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpEapaTax.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuxku. Vcrtopus pasButus reHetuku. Ponb nuronorum u
AMOPHOJIOTUU B CTAHOBJICHUHU T'€HETUKU. BKI1a poCCUMCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIONIOTUYECKUH, UUTOTeHEeTHYECKH, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHUS. | eHeTnueckasl CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB,  ycTaHOBJIEeHHble [.  MeHnaenem.
MounorubpuaHoe cKperuBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkoneHus. [Ipasuio
JOMUHUPOBAHUS. 3aKOH pacHIeIUICHUs Npu3HakoB. [mmore3a umctorhl Tamer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpupHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBaHMSI JUIsl ONIPEIeTIeHHsI TEHOTUIIA OCOOM.

CuenneHHoe HaclefoBaHue mpu3HakoB. Pabora T. Moprana mno clemieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eTeHHe 1oJ1a. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHnunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS M HacleACTBeHHas. Ponb cpenbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTH. XapaKTEPUCTUKA MOJUPUKANMOHHON HU3MEHUYUBOCTH.
BapuanuonHssiii psg u BapuanroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u moJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHas
M3MEHYUBOCTh. Kiaccudukamuss MmyTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
NPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BresinepHas HacneCTBEHHOCTh U U3BMEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECCKUH, OHOXMMHUYECKUN, MOJICKYISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpe/Ae/ieHHe TEeHOTHUIA: TOJIHOTEHOMHOE CEKBEHUPOBAHME,
TEHOTHUIUPOBaHKUE, B ToM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OoNie3HH, OONE3HW ¢ HACIEICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBbIe 0oe3Hr. ComMaTuyeckue 1 reHepaTuBHble MyTalii. CTBOJIOBbBIE KIETKH.



[Tpunuuner 370poBoro oOpa3a >KU3HM, JOUATHOCTHKH, NPOPHIAKTUKH U JICUEHUs
TeHETUYECKUX OoJe3Hel. MequKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHHE. 3HAUEHUE MEIMIIMHCKOM
TEeHETUKU B MPEAOTBPAICHUH U JICUCHUH FeHEeTUYECKUX 3a00IeBaHUI YeI0BeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[MTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeuBanuey, «L{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSI,
«Mero3y, «B3anmMoneicTBre alieIbHbIX T'€HOBY, «I €HeTHnYecKrue KapThl pACTEHUN, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUIEHHOTO C II0JIOMY,
«Kapuotunsl demoBeKa U JKUBOTHBIX», «Buabpl wu3MeHuuBOoCTHY», «MoOaudukanroHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Monaenu-ammiukauun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHHHpOBaHHE», «/lurubpuaHoe ckpermmBanue», «llepekpécTt XpomMocom», MHUKPOCKOI H
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUIEEB U OKPACKHU Tela), repdbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

W3ydyeHne MOAM(PUKANMOHHOW W3MEHUMBOCTH, ITIOCTPOSCHUE BapHAIMOHHOTO psla U
BapUAIIMOHHON KPUBOA.

CocraBieHue U aHaJIu3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeIeKINH U AoMecTukanus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTooOpas3usi KyIbTYpHBIX pacTeHuid. lleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KMUBOTHBIX. COpT, TOPOAA, LITAMM.

CoBpeMeHHbIE METObI CeNeKIMU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid U kUBOTHBIX. OlIeHKa dKcTephepa. BIN3KOpOACTBEHHOE CKpEIIUBaHUE — MHOPHUIMHT.
Uucrtass nunug. CkpeuuBaHMe YHUCTHIX JHHWA. ['erepo3uc, wuinum TruOpuUaHAs CuUja.
Hepoacreennoe ckpemuBanue — aytopuauHr. OtnanéHHas ruOpuau3anmuss U e€ yCIexwu.
NcKyCCTBEHHBI MyTareHe3 W MOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHS CEJIEKUHUH PaCTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oTpaciib MPOU3BOJCTBA. ['€HHash WHXKEHEpHs. ITambl CO3JaHUs
pexombunantHo JIHK wu Tpancrenneix opranusmoB. Knerounas umkenepus. Knetounsie
KyJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXEHHE pacTeHui. KiloHnpoBaHWE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHME M JTH4eckue mpobremsl. MO -
T€HETUYECKU MOAU(DUIIMPOBAHHBIE OPTAaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabmuiel U cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pactenuit», «Ilopoapl qOMaNTHUX XKHBOTHBIX», «CopTa KyJbTYPHBIX pacTeHUi», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWBanoBay, «[lomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTypel UM KJIOHHUpOBaHUE», «KOHCTpynpoBaHWE M TEPEHOC
TE€HOB, XPOMOCOMY.



O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03SICTBCHHBIE PACTCHUS.

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[TpennnocbuIKn BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. OBOJIOLUOHHAS TEOpPUS U €€
MecTO B OMoJ0ruu. BiMsHue 3BONMIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CeuzerenscrBa dBomouuu. [laneoHTonornyeckue: mNOCIEAOBATENbHOCTh IOSBIICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETONUCH, IepexoaHbie (opMbl. bruoreorpaduueckue: cxoacTBO
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

DOMOPHOTIOTHYECKUE: CXOJCTBA M PA3IM4YUsi SMOPHOHOB Pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIC, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0O0JNYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeamnochuiku BO3HMKHOBEHUS JapBUHU3MA.
JIBIOKylMe CHJIbl  3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, Heompelene¢HHas HW3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopust 3Bosonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxkpoaomtonus. [Tonmynsanus kak equHUIA BUIA U 3BOIIOLUH.

JBmwxymme cuibl ((hakTOphl) HBOJIONUHN BUAOB B NMpHpoOJE. MyTallMOHHBIA MpOLEeCC U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EcrectBenHblif 0TOOp — Hampapistomuil ¢aktop 3BostoLUH. DOpPMBI €CTECTBEHHOTO
otbopa.

[TprcnocoOaeHHOCTh OPraHM3MOB KakK pe3ysbTaT 3Bojtonuu. [lpumepsl npucnocoOiaeHnit
y opranuzmMoB. ApoMop¢03bl U HINOAJANTALNH.

Bun u Bunoo6pasoBanue. Kputepun Buma. OcHoBHble (HOpMBI BUA000Pa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MaxkposBomonus. @opMbl 3BOIIOIMK: (hUIeTHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

[TpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCTpanum:

IToptpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Koanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepios.

Tabmuupelr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJblin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a CyIIECTBOBAHHUEY,
«EctectBennbiii  otb0Op», «MHOroOOpa3sme COpTOB pacTeHuit», «MHoroobpasue Mmopos
YKUBOTHBIXY, «[Tomynsumy, «MyTanuoHHas U3MEHYHUBOCTbY, «Apomopdo3bI»,
«MUnnoanantauny, «O06mas aereHepauus», «JBrkymue cuiibl 3Bomtonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «bopbba 3a cymectBoBanuey, «lIpucnocoGneHHOCTD
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUSI HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKPAacKH, HAOOp II0A0B U
CEMSH, KOJUIIECKIIUA «HpHMepm 3alIUTHBIX HpI/ICHOCO6J'IeHI/H71 Y XKUBOTHBIX», MOACIIb «OcHOBHEIE
HaIltpaBJICHUA 3BOJIIOIUN, OG'béMHaH MOJICIb ((CTpOeHI/IC T'OJIOBHOI'O MO3T'a IO3BOHOYHBIX).
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buoreorpaduyeckas kapra wmupa, Koiekuus «QDPOpMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTCHMI», MoJenb anrumkanusa «llepekpéct xpoMocom», BiIaXKHbIE IIpenapaThbl
«Pa3Butue Hacexkomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTal# (HOPMBI KPBIIILEB U OKPACKHU TET).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Onwucanue NpuCIocOOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIIFHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIe IIPEICTaBICHUS O 3apOXKACHUU >KU3HU. HaydyHble rUnore3sl BOSHUKHOBEHHUS
KU3HM Ha 3emuie: aOHoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOUOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJitonK. HavanbHble 3Tanbl Ononoruyeckoi spostonuu. I'umoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKH U UX
3BoItoLUs. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pazgutue xu3Hnum Ha 3emie mno spamM U nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. Ilameozoiickas spa u e€ mnepuoabl: KeMOPHICKHI, OpIOBUKCKUH,
CUJIypUICKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKU, MEJTOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMara U reoJIOTMYECKUX MponeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pacTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil W KMBOTHBIX. llosiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOLUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPraHU3MOB.

OBojronusi 4yenoBeKka. AHTpPONOJOrus Kak Hayka. Pa3BuThe npencTaBieHHH O
IIPOUCXOXKIECHNN YesloBeKa. MeToibl u3ydeHus: aHTpornorene3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YEJIOBEKA.

JBwxymme cwibl  (paxkTopbl) aHTpomoreHe3a. HaciencTBeHHas M3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUN TpyZa, MBILUICHHUE,
peusb.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, YeloBEeK yMebli,
Yenosek npsaAMmoxondimui, YenoBexk HeaHaepraabckui, Yenosek pasymubii. Haxonku
MCKOIIaeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JAaCTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

UYenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BpOINEOUIHAs (E€Bpa3uiickas), HETpo-
aBcTpaloujHas  (9KBaTOpHAlbHAas), MOHTOJOWUIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH TPEJICTaBUTENed YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmumpl u cxembl: «Bo3nukHOoBeHHne COMHEYHOM CHCTEMBbI», «Pa3BUTHE OpraHMYecKOro
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIeTKa»,
«CoBpeMeHHasl cHCTeMa OPraHUYeCKOro MHupa», «CpaBHEHHME aHATOMUYECKHX YE€PT CTPOECHUS
YeJI0BEKa U 4eNoBEKOOOpasHbIX 00e3bsiH», «OCHOBHbIE MecTa MaJCOHTOJOTHYECKUX HAaXOIO0K
MPEKOB COBPEMEHHOIO0 4YeloBeKay, «JlpeBHeilmme moan», «JlpeBHue moam», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».

O6GopynoBanue: wmymnsiku  «[Ipoucxoxaenne dYenoBeka» (OFOCTHI  aBCTPAIONUTEKA,
MUTEKAHTPOIa, HeAHACPTaIbIla, KPOMAaHbOHIIA), CIICMKH WM W300paKCHHs] KAaMEHHBIX OpYIUl
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MEepBOOBITHOTO 4YesIOBeKa (KaMHHU-YOIIEphl, pyousia, ckpebdiia), reoXpoHoJIorndeckas Tabiauia,
KoJIeKIHst «@OPMBI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

W3yueHre NCKOMaeMbIX OCTaTKOB PACTCHUN U )KUBOTHBIX B KOJUICKIUSX.

Tema 3. Opranusmbl U OKPY:KaloIas cpeaa.

OKOJIOTHSl KakK Hayka. 3aJadyd M pas3jiesibl  3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEIOBAaHUM. DKOJIOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAas,  HAa3€MHO-BO3JylLIHas, I[OYBEHHas,
BHYTPHUOpPraHU3MEHHasl.

Oxkonorudeckue ¢akropbl. Knaccudukarusi skonornueckux (HpakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakToOpel:  CBET, TEMIIeparypa, BIWKHOCTb.  DoTONEpHOAH3M.
[TpucnocoOnenust OpraHu3MoB K AeHCTBHIO a0noTHYeCKUX (akTopoB. bruojgoruueckre puTMbl.

buotndeckne  Qaktopel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUH:  KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusM, koomepamus, MyTyalu3M, KOMMEHCATIU3M
(KBapTUPAaHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HaueHHEe OHMOTHYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpPUCTUKU MNOMyisiiuu. OCHOBHBIE IOKA3aTelad MOMYJSLUU:
YHCIEHHOCTh, IJIOTHOCTb, POXAa€MOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. [uHamuka
YUCJIEHHOCTH MOMYJISILIUK U €€ peryssiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmune! u cxemsl: kapta «[Ipupoausie 30861 3emin», «Cpenpl 00UTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llonmynsuuu», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOMYJSALUN
uHY30pUn-Tyhenbkn», «[Iuiessie nemnm».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

IToacuér NIOTHOCTU MOMYJIALNNA Pa3HBIX BULOB PACTEHUMN.

Tema 4. Coo01ecTBa U IK0JI0THYeCKHE CHCTEMbl.

CoobmectBo  opraHuzmMoB —  OuouneHo3. CTpykTypsl  OuolleHO3a:  BMJIOBas,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuieBasi). Bunpi-nomunantsl. CBsa3u B OMOLIEHO3E.

Okonoruyeckne cucteMmbl (9kocuctemsl). [loHsTHe 00 sKOCHCTEME M OHOreoleHO3e.
OyHKIIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruuM B 3dKocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIM. DKOJIOTHYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTh, CAMOpPETryIIanus, pa3Butue. CyKieccus.

ITpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WIN
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCHUCTEMBI. buosoruueckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrtop ycroitunBoctu skocucreM. CoxpaHeHHEe OMOIOTHYECKOro
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouochepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATbHOM 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTsl BemiecTB M OMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanpHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.
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YenoseuecTBo B Onochepe 3emiin. AHTPONIOTCHHBIE U3MEHEHUs B Ouocdepe. ['modanbHbIe
HKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHH€E NMPUPOBI U UeraoBeuecTBa. CoxpaHeHue 6MopazHooOpas3usi Kak OCHOBA
ycroitunBocTd Onochepsl. OCHOBA PaLlMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpPCAaMH U MX
UCHoJib30BaHue. JlocTuxkeHuss OMONIOruK U OXpaHa MPUPOIBIL.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumeBsie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «lenu nurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«9KocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IJKOCUCTeEMa XBOMHOro Jieca», «buolueHos
BoZOéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JACHCTBUS HA IPHUPOLYY,
«BaxHelmme MCTOYHMKM 3arpsi3HEHMS BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHelInas
cocrapnsitomas ouocheps», «DakTopsl Aerpaganuu nousy, «llapaukossiii 3¢ dexT», «PakTopsl
PaZnoaKTHBHOTO 3arps3HeHHs Onocheps», «O0mas cTpykrypa ouocdepsr», «PacipoctpaneHue
*Ku3HU B Omocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot azora B mpupoie».

O6opynoBaHue: MO/IeJIb-aNIUInKaus «Tunuuneie OHMOIIEHO3BI», repOapuii
«PactutenpHpie  cooOmiecTBay, Kouiekuuu — «buonenos», «Bpeautenun = BaKHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapud ¥ KOJUICKIIMM pPACTEHUHW U SKUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®Denepatyu, U300paXKEHUS OXPaHIEMbIX BUJIOB PACTCHHUM U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBaroTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00YyJaloIIMMHUCS IPOTPaMM CPEIHEro o0Iiero oopa3oBaHMs: IUYHOCTHBIM, METAIPEMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomxorusy BbIJCIICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEAEIICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPaBICHHOE pPa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
cBOCH JACATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHWs, HaJHYKWe SKOJIOTMYECKOTO IMPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHMs TpenmeTa «buonorus» mocturaiorcs B €IUHCTBE
y‘Ie6HOﬁ M BOCIHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IOBEAECHHUS M CIIOCOOCTBYIOT IIpOLlECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJulUsaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKPYKarollen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOTO npeamera «buomorus» MoMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYYarOLUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMii, TO3UTUBHBIX BHYTPEHHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  0O0IIecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U ONbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskIaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U 06ﬂ3aHHOCT€ﬁ, YBAXXCHHUEC 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH NP CO3AaHUN y‘-Ie6HI)IX IIPOCKTOB,
peleHnr y4eOHBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSIMHU, KyIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCJIIBHOTO OTHOIICHUA K MHCHHUIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:
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c(hOpMUPOBAHHOCTH POCCUICKON IPpaXKAaHCKOW WICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 U NaMATHUKAM [PUPOJBI,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHMOJ0TUM, TOHUMAaHK 3HAYeHUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMI0 M INPUHUMATh OCO3HAHHbBIE PELICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CEeMENWHOM >KM3HU B COOTBETCTBUHU C TPaJULIUIMH HApOJIOB
Poccumn;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHMMAaHKE YMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIP@XEHHIO B pPa3HBbIX BHUJAX HMCKYCCTBA, CTPEMIIEHHE MPOSIBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMaHWE W pealin3alus 3I0pOBOro U 0e30MacHOro 00pasa >KU3HU (370pOBOE MHUTAHUE,
coOIOZIcHHe TUTHEHHUYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHas (Qu3NYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILEHHSI K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHHWE LEHHOCTUM TPaBUJ MHAMBUIYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOIo
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alIKoroid,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00HE;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON M COIMAIbHON HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
NeSITeIbHOCTD;

UHTEpEC K pa3nuyHbiM chepam mpodhecCHOHATBHOW AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUU BCei
KH3HU;

7) 3KOJI0TN4YeCKOr0 BOCIIMTAHMSA

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOUYHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHHS;
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MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILLEN CPEe/Ibl;

OCO3HaHHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX pelIeHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, NPUHOCAIIMX BpEN OKPYKAOLICH HPUPOIHOM cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HaJIU4YME Pa3BUTOTO HKOJOTMYECKOTO MBIILIEHUS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTHM K YYAacTHIO B
IIPAaKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOW U UNTATEIBCKON KYJIbTYphl KaK CPEICTBA B3AUMOJICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, YelOoBeKa U OO0IIecTBa, B MO3HAHUH IPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH IpoodieM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsI COBPEMEHHOW LMBUIIM3ALMU: 0OecreueHuUs
HOBOT'O YPOBHSI Pa3BUTHS MEIULUHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUYECTBA, MOMCKA IyTeH BBIX0J1a U3 II100AIbHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B IMOJIyUEHUU OMOJIOTMYECKUX 3HAHWW B IIEJISX MOBBIIMICHUS 0O0IIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIIMOHAJIbHON
rPaMOTHOCTH oOyuarouuxcs, GopMUpyeMoil pu U3yu4eHUU OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KAIOIIero MHpa M HPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCJIEIOBATENBCKYIO AESITEIEHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.
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METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHUS y4eOHOTo mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaUUMBIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmpenMeTHbIe) 0OIICHAYYHBIC TIOHSATHS, OTPAKAIONIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHHE, TPOIECC, CHCTeMa, HAYYHBIA (DAaKT, MPHHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, MCCIEAOBaHMUEe, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHON T'PAMOTHOCTH W COIMAILHON KOMIIETCHIIUH OOYYarOIIUXCs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUIUTHHAPHEIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS IMPOTPaMMBI CPEIHEro O0IIero oO0pa3oBaHHS
JIOJDKHBI OTPaXKaTh:

OBRi1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWW MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIN3a,
CHHTE3a, CpaBHCHHS, KJIACCU(PHUKAIMKU, OOOOINEHHS), PACKPBIBATh CMBICH OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

ONpEeNeNATh UENN ACATEIbHOCTH, 3a7aBas INMapaMeTpbl U KPUTEPUU HX JIOCTHIKCHHS,
COOTHOCHTH PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSITHUSI JUIsi OObsACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHUH B M3y4aeMbIX OMOIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe MCCIEA0BATEIbCKHE TeHCTBHUS:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATETHCKON U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMU
pasperieHust mpodeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB
pellIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIC BHJIBI JCSITEILHOCTH [0 IOJIYUCHHIO HOBOTO 3HAHHWSA, €0
WHTEPIIPETAIMH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
TOHATUSIMHU U METOAMHU;
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CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/J]aud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIaTh
rUnoTe3y €€ pelleHMs, HaxOAuThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHWIN3UPOBATh IIOJYYEHHBIE B XOJE€ PpEUIEHMs 3aJaud pe3yibTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISITh IEJICHAIIPABIICHHBIM MMOUCK MEpEeHoca CPEACTB U CIOCOOOB JEWUCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh IMEpPEHOCUTh 3HAHWS B  I[IO3HABATEJbHYI0O U  MPaKTUYECKyl0  obsactu
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE WJEH, MNpPEJIaraTh OPUTMHAIBHBIC TOJAXOAbI M PEUICHUS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIbIOTEPHBIX
0azax mgaHHbIX, B UMHTepHeTe), aHANIM3UPOBATh HH(OPMALMIO PA3TUYHBIX BHUIOB U (HopM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTbh U HEITPOTUBOPEUYMBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M OTOOpe
Ouonornveckoi nHPOpMaIUu, HEOOXOIUMOM IS BHITTOJIHEHUS YUCOHBIX 3a/1a4;

MpUOOpETaTh OMBIT UCHOJIB30BaHUSA HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHUS PA3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy TNpeACTaBICHUS OHOIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYEeCcKOM
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTUYeCKUe 3HAKH U CHMBOJIHI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U TNpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHpOpMAIMH, HHOOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMH:

1) obuenmue:

OCYILECTBIISATh KOMMYHHKAIIUK BO BcexX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIM JUCKYCCHUU TIO CYLIECTBY OOCYXKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBAaTh
CYXJIEHUS OTHOCHUTEJIHO BBINIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUST KOH(PIUKTHBIX CUTYAIHI, YMETh CMATYaTh KOH(DIUKTH U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYTUX JOJEH, NPOSIBIATh YBAXHUTEIHHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpPOBATH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:
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IOHUMAaTh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMaHAHOW M MHIUBUAYAJIbHONH pabOThI IpU
peueHn OMOIOTUYECKO MPoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0TO 4JI€HA KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBHUM, PaclpenciATh PO C Y4ETOM
MHEHHUU y4aCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA U KaXKJOr0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKHe 3HAaHUS [UI BBIABICHHUS NpoOJIeM M UX pELIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUU LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IMOCTYNKAaxX MO OTHOLIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3JI0POBBI0 M 3I0POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 33Jayd B 00pa3oBaTENbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH pelIeHHs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOUTEHHH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JaCTIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, HCIIOIB30BaTh NMPUEMBI pedieKCun
JUTSL OLIEHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds U APYrUX:

MPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJIbTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MMO3ULMU APYrOro YeIOBeKa.
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INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHsle pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT Criel(HuUecKue s yueOHoro npenmera «buonorus» HaydHbIE 3HAHHS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESATEIIbHOCTH 1O IOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KM3HEHHBIX CUTyalUsX, CBs3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 roJaM 00yUeHHs.

[IpenmerHble pe3yabTaThl OCBOEHMs YydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTb 3HAHMM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOekKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opranusM, Meraboiu3MmM (0OMEH BEIIeCTB W  NPEBpPAIllEHUE HHEPruu), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX CHUCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoaykuusi), HaCJIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHUE u3jiaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpajbHas JorMa MOJeKyJsspHoW Ouosiorun), 3akonbl (I. Mennens, T. Moprana, H. WU.
BaBuioBa) u yuenus (o LeHTpax MHOI00OpasHs U MPOMCXOKACHUS KyIbTYpHbIX pactenuid H. 1.
Baguiosa), onpenensTh rpaHUIB KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHUE BIa/leTh METOJaMM HAy4HOrO IO3HAaHUS B OMOJIOTMU: HAOIIOJCHUE U ONUCAHME
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBEAEHHE OHOJIOrH4YEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIECAYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBO/Ibl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBIICIATh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU IMPOLIECCOB: 0OMEHa BEIECTB U
IPEBpaLIeHHs] PHEPIUH B KIIETKE, (OTOCHHTE3a, IUIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHUS, Pa3MHOXKECHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HaHUA Uil OOBSICHEHUs OMOJOTMYECKHX IMPOLECCOB U
SBJICHUH, 1711 IPUHATUS IPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KMU3HHU C LIENIbI0 00ecrieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJIEeH, COOMIONEHUST HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH JJIsl paliMoOHaJbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelaTh 3JIeMEHTapHbleé TI'eHeTHYeCKHe 33Jayd Ha MOHO- M JAUTHOpHIIHOE
CKpeIlMBaHME, CIETUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIS IpeJicKa3aHysl HaclleI0BaHMsI IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOI0aTh MpaBuia Mpu
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M WHTEPNPETHPOBaTh HH(OpPMALNIO OHOJIOTHYECKOro
COJIepKaHUsl, BKIIOYAOLIYIO ICEBJAOHAYYHbIE 3HAHUS W3 Pa3IMYHbIX MCTOYHHKOB (CpEACTBa
MaccoBOM MH(pOpMaLNU, HAyYHO-TIONYJSPHbIE MaTEepPHUasIbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;
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YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBbIE W YCTHBIE COOOIIeHUs, 00001as
Ouonornyeckyro HMHGPOPMALMIO W3 HECKOJIBKUX HCTOYHHMKOB, TI'PAaMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ W POJNU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PAaCKphIBATh CO/IEPKaHNE OMOJIOTHUECKUX TEPMUHOB U MMOHATUI: B, TIOMYJISIIHSA,
reHoOH, SBOJIONHMS, JBIXKYIIHE CHIbI ((akTOpbI) DBOJIOIUH, MPHCIOCOOJICHHOCTh
OpPraHu3MOB, BHJI000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPBI, JKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUsI, SKOJIOrHUecKas nmupamuia, OuoreoreHos, ouocdepa;

yMEHME Wu3araTb Ouosnoruueckue Tteopuu (3BomrounoHHass Tteopuss Y. JlapsuHna,
CUHTETHYECKas TeOpHs SBOJIIOLHH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposbiiieBoro cxonactsa K. M.
bapa, uepenoBanus rinaBHbIX HampasieHud u myted spomonuu A. H. CesepuoBa, yuyeHus o
ouoctepe B. U. BepHanckoro), onpeaensTh TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJACHUE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMI, OpraHu3alus ¢ MpOBEIEHHE OHOJIOTHYECKOro
HKCIEPUMEHTA, BBIIBM)KEHUE TMIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMU, OOBSICHEHHE TOJYYEHHBIX PpE3YJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTHYECKUX O0OBEKTOB: BHUJIOB,
NOMYJSIIMM, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpPraHM3MBl, IEPEHOCA BEIIECTB M MMOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHX IHKIOB B
ouocdepe;

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS 71 O0OBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOMN KU3HHU C 1I€IbI0 00eCTIeUeHUs
0€30MacCHOCTH CBOErO 3JI0POBbS U 370POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIOIEHUs HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUponHOH cpenae, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKEHUH COBpPEMEHHOM ouonoruu JUISE paloHaIbHOrO
IPUPOIONOIB30BAHUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/a4yd, COCTaBJISATh CXEMBI INepeHoca
BEIIIECTB M YHEPIUU B IKOCUCTEMax (IIeTH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHPOBaTh HH(OpMALNIO OHOJIOTrHYECKOro
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM WH(OpMaINMK, HAYYHO-TIOMYJSAPHBIE MaTepHalibl), paccMaTpUBaTh TJIOOATHHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, T'PaMOTHO HCHOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne KounyecTBo 4yacoB DIeKTPOHHBIE
n/n HaumeHoBaHHWe pa3/ie/ioB Bcero K.P. I1.P. o0pa3oBaTe/ibHbIE
pecypchbl
L buororns xa nayka : U | poimetssonrtesze
5 JKuBbIe CHCTEMBI U UX 1 bubmuorexa [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUUYECKUN COCTaB U 9 1 1 bu6mmoreka [IOK
CTPOECHUE KJIETKU https://m.edsoo0.ru/7f41c292
4 KuznenesaTeabHOCTh 6 bu6mmoreka [IOK
KJIETKH https://m.edso00.ru/7f41c292
PasMHOXeHUE 1
3) MHIUBUAYaAJIbHOE pa3BUTHE ) 0.5 bubmmorexa LIOK
https://m.edsoo0.ru/7f41c292
OpraHU3MOB
6 HacnencTBeHHOCTh U 8 15 bu6mmorexa [IOK
M3MEHYHUBOCTh OPTaHU3MOB https://m.edsoo0.ru/7f41c292
7 Cenekiusi OpraHu3MoB. 3 1 bubnuotexa [JOK
OcCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
OO111ee KOJIMYECTBO YacOB 34 2 4
11 KJIACC
Ne HaumeHoBanue KoaunyecTso yacon DJIEKTPOHHbIE
n/n  pasjieiioB Bcero K.P. I1.P. o0pa3oBaTte/ibHbIE
pecypchl
bubnuotexa [JOK
1 IBOMIOLKOHKAs GHONOTHS o 0.5 https://m.edsogru/7f41cc74
5 BoznukHOBEHME U 11 1 1 but6mmorexa [IOK
pa3BUTHE )KM3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opraau3Msl U 5 1 bubnmoreka [JOK
OKpy>Karolas cpeaa https://m.edsoo.ru/7f41cc74
4 CooOmecTBa u 9 1 bubmuoreka [{OK
3KOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
OO011ee KOJIMYECTBO YacoOB 34 2 2.5



https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41cc74
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CUCTEMA OIIEHKH YUYEBHBIX JOCTHXEHUIA

OcHOBHBIMU (pOpMaMHU MPOBEPKU 3HAHMHA M YMEHUH ydalMXCs 10 OMOJOIMH SIBISIOTCA
MMCbMEHHAs! KOHTPOJIbHAsl paboTa, TECTUPOBAHUE U YCTHBIM OIPOC.

Cpenu mnorpemHocTe BBIIAENSAIOTCS OWIMOKM M HepodeThl. [lorpemHocTs cuuTaercs
OLIMOKOM, €ClT OHA CBUIETEIBCTBYET O TOM, YTO YUEHHK HE OBJIAJe]l OCHOBHBIMU 3HAHUSIMH,
YMEHUSMH, YKa3aHHBIMH B IIPOrpamMMe.

K HenoueraM OTHOCATCS MOIPEUIHOCTH, CBUIETEJIBCTBYIOIIME O HEIOCTATOYHO IOJIHOM
WIA HEJOCTaTOYHO IPOYHOM YCBOEHUHU OCHOBHBIX 3HAaHMH M yMEHMH Wi 00 OTCYTCTBUHU
3HaHWW, HE CUMTAIOLUXCSd B IporpaMMe OCHOBHBIMU. HemoueramMm TakXke CUMTAIOTCA:
HOrPEIIHOCTH, KOTOPbIE HE NMPHUBENIN K HCKAKEHUIO CMbICIA MOJYYEHHOTO YYEHHKOM 3aJ1aHus
WX CTII0c00a €ro BBIIOJIHEHHS; HEaKKypaTHast 3aI1Ch; HEOPEKHOE BBHITIOJHEHNE YePTEexKa.

['panuna Mexy OMMOKAMHM M HEJOYETaMM SIBJISETCSI B HEKOTOPOW CTENEHU YCIOBHOM.
[Tpu onHMX OOCTOATENBCTBAX JOMYLICHHAS! YYaLIUMUCS MOIPELIHOCTh MOXKET PacCMaTpUBAThCS
yuuTeNeM Kak OlmMOKa, B Ipyroe BpeMst U IpU APYruX 0OCTOATENbCTBAX — KaK HEel0ueT.

3amaHus JUid YCTHOIO MU IMHUCBMEHHOTO OIpOCa YYalIUXCS COCTOSAT U3 TEOPETUUYECKUX
BOIIPOCOB U 3ajiau.

OTBeT Ha TEOPETUUECKUI BOIIPOC CUUTAETCSI OE3YIIPEUHBIM, €CIIU [0 CBOEMY COJIEPKaHUIO
IOJTHOCTBIO COOTBETCTBYET BOIPOCY, COJCPKHUT BCE HEOOXOIMMBbIE TEOpeTHdecKHe (akThl 5
000OCHOBAaHHBIE BBIBOJIbI, @ €0 M3JI0KEHUE U MHCbMEHHas 3alUCh OMOJIOTMYECKU TPAMOTHBI U
OTJIMYAIOTCS [TOCIIEI0BATEIbHOCTBIO U aKKYPAaTHOCTBIO.

OtBer cumrTaercs O€3yNmpeuHbIM, €CIU TPABWIBHO BBIOpAaH CIOCOO OOBSCHEHHS,
COIIPOBOXKIAETCS  HEOOXOIUMBIMM  OHMOJOIMYECKUMM TEpPMUHAMM, IIOCJIEJOBAaTEIbHO U
JIOTUYECKH CBSI3bIBAIOTCS C MPEABLAYIIMMH TEMaMHU.

Yuutenp MOXKET NOBBICUTH OTMETKY 3a OpHUIMHAIBHBIA OTBET Ha BONPOC WIN
OpUTHHAJILHOE, HAaXOXKIEHHE OTBETa, KOTOPHIE CBUIECTEIBCTBYIOT O BBICOKOM OHOJIOIMYECKOM
Pa3sBUTHHU y4alllerocs; 3a OCBO€HUE 0oJiee CI0KHOM TeMbl WM OTBET Ha 0oJiee CI0XKHBIN BOIpocC,
MpeJI0KEHHbIE YUaIlleMyCsl IOMOJHUTENBHO MOCIIE BHIITOJHEHUS UM 33/1aHUH.

Kpurepun ommobox:

K rpyObiM ommbkaM OTHOCSTCS OIIMOKHU, KOTOpble OOHAPYKUBAIOT HE3HAHUE YYaIlIUMHCS
OMOJIOTHYECKON TEPMHHOJIOTUH, IPaBWJ, OCHOBHBIX CBOMCTB W HEYMEHHME HX IPUMEHSTH;
HE3HaHUE OTBETOB Ha BOIIPOCHI, PACCMAaTPUBAEMBbIX B YUEOHHKAX, a TAKXKE OLIMOKH, €CJIM OHU HE
ABIIIOTCS OIMCKOM;

s yemHuvlx omeemog onpeodensiomcs ciedyoujue Kpumepuu OYeHox:
OTBET OIICHUBAETCA OTMETKOM «5», €CIIN YUYCHHK:
® TIOJIHO pacKpbUl COJEpXXaHWE MmaTepuajia B O0beMe, MPEeayCMOTPEHHOM
POrPaMMON U YUSOHHKOM,
® U3JOXKWJI MaTrepuald TPAMOTHBIM  SI3bIKOM B  ONPEAEIICHHOM  JIOTMUYECKON
MOCJIEIOBATEILHOCTH, TOYHO HCIIOJB3YyS OHOJIOTHYECKYI0 TEPMHUHOJIOTHIO H
CHMBOJIUKY;
® [IPaBWIbHO OPUEHTUPYETCS MO PUCYHKAM, CXEMaM, COIIyTCTBYIOLIKE OTBETY;
® [I0OKa3aJl YMEHHE WILIIOCTPUPOBATh TEOPETHUUYECKUE TOJIOKEHUS KOHKPETHBIMHU
MIpUMEpPAMH, NMPUMEHATh UX B HOBOW CUTYAI[MU MPH BBITOIHEHUH MPAKTUYECKOTO
3a7aHus;
® [IPOAEMOHCTPUPOBAI YCBOEHUE pPaHEE H3YYEHHBIX COMYTCTBYIOLIUX BOIIPOCOB,
c(hOpMUPOBAHHOCTh M YCTOMYMBOCTH HCIIOJB3YEMBIX IMPHU OTPAOOTKE YMEHHH H
HaBBLIKOB;
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e OTBEYAJ CAMOCTOSITENIHO 0€3 HAaBOASAIIMX BOIPOCOB YUUTEIIS;

® CHUCTEMaTHYECKH JIEMOHCTPUPYET 3HAHUE IPOIJAEHHOI0 MaTepuaia U 3HaHUsI CBEPX
IpOrpaMMBbl JUI JAHHOTO KJlacca.

OTBeT OIICHUBACTCSI 0TMETKOI «4», €CITU OH yJOBIETBOPSIET B OCHOBHOM TPeOOBaHUSIM Ha
OLIEHKY «5», HO IIPU 3TOM MUMEET OJIMH U3 HEJIOCTAaTKOB:

® B U3JI0KEHUU JIOMYIIEHbl HEOOIbIINE TPOOETbl, HE UCKA3UBIINE M

e OHOJIOTUYECKOE CO/IEP)KAHUE OTBETA;

e JIONMYIIEHBI OJIUH — JIBAa HEJIOUETA [IPU OCBEILIEHUU OCHOBHOI'O COJIEP>KAHUSI OTBETA,
UCIIPABJIEHHBIE 10 3aMEUYAHUI0 YUUTEIIS;

e JIONyLIEHbI OIIMOKa WM Oosiee IBYX HEA0YETOB IIPU OCBEIIEHUN BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIE 110 3aMEYAHUIO YUUTEIIS.

OtMmeTKa «3» CTaBUTCS B CISAYIOIIUX CIyYasx:

e HEMOJHO WU HEMOCIe0BATEIbHO PACKPBITO COAEP)KaHUE MaTepualla, HO MOKa3aHo
oOuiee MOHMMAaHKME BOMNPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS, TOCTATOUHBIE IS
JlanbHeHIero YCBOGHMsI  INPOIPaMMHOI0 Mmarepuaina (onpeneneHHbIE
«TpeboBaHUsAMHU K OMOJIOTUYECKON OATOTOBKE YUAIIUXCA»);

® UMENUCh 3aTPyJHEHHS WIM JONYyUICHBl OMIMOKW B OIPEICIICHUN IOHITHH,
UCIOJIb30BaHUM  OMOJIOTMYECKOH  TEpPMUHOJOIMM,  PHUCYHKaXx, cxemax,
MCIIPABJICHHBIE [10CJIE HECKOJIBKUX HaBOJSAILIUX BOIPOCOB YUUTEJIS;

e YVYYCHHK HE CHpaBWICAd C MPUMEHEHHEM TEOPUHM B HOBOM CHTYallMH IIPH
BBINOJIHEHUM TPAKTUUYECKOTO 3aJaHMsl, HO BBIIOJHMI 33JaHus 0053aTEIbHOrO
YPOBHSL CIIOKHOCTH 110 JAHHOU TEME;

e Ipu 3HAHUM  TEOPETHMYECKOr0  MaTepuana  BbISBIEHA  HEJOCTaTOYHas
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHUI 1 HABBIKOB.

OTtMmeTKa «2)» CTaBUTCS B CIEAYIOIIUX CIYYasx:

® HE pacKpbITO OCHOBHOE COJIepKaHue yueOHOro MaTepuaa,;

e OOHapy)XeHO HE3HaHWE WM HEMOHHWMaHHE YYEHUKOM Oousblued uium Haubolee
BaXHOW YacTH yueOHOro MaTepHara;

e JIONMyHOICHBl OMMOKKM B  ONpPEACTCHWH TOHATHH, TPU  HCIIOJIHb30BaHUH
OMOJIOTHYECKON TEPMUHOJIOIMH, B PUCYHKAX, CXe€MaX, KOTOpbIE HE HCIPABJICHBI
MoCJIe HECKOJIBKUX HaBOJSALINX BOIIPOCOB YUUTEIIS.

Oyenka 8bInOIHEHUs NPAKMUYECKUX (1a00pamopmsix) pabom
Ouenka «5» CTaBUTCS, €CIIM YYEHUK:

® [PaBUJIBHO ONpPEAENNI LIEIb padoThI;

e BBIIOJHWI pabOTy B TMOJHOM o0ObeMe ¢ COONMIOIEHHEM HEOOXOAUMOM
MOCJIEI0BATEIbHOCTH IPOBEICHUS ONIBITOB U U3MEPEHHIA;

® HAy4YHO IPaMOTHO, JIOTUYHO OMKcal HAOIIOAECHUS U CPOPMYIUPOBAT BHIBOIBI U3
omnbITa. B mpeacTaBieHHOM OTYEeTe MPABUIBHO M aKKYPAaTHO BBITIOJIHMII BCE 3aITUCH,
TaOJIUIIBI, PUCYHKH, YEPTEKH, IPaUKU, BBIYUCICHUS U CJIEJIall BHIBOJIBI;

® [POSBJISIET OPraHU3aLMOHHO-TPY/IOBbIE YMEHUs (TOAIEPKUBAET YUCTOTY paboyero
MecTa 1 MOPSAJOK Ha CTOJIE, SKOHOMHO HCIOIb3yeT pACXOIHbIE MaTePHAIbI).

® DHKCHEPUMEHT OCYIIECTBIISIET M0 TUIAHY C YU€TOM TEXHHUKH 0€30MacCHOCTH U MPaBUII
paboThl ¢ MaTepuanaMu U 000pyI0BaHUEM.

® CHCTEMaTHYECKH JIEMOHCTPUPYET TMPAaBWIBHOCTh M JIETKOCTh B HCIOJHEHUU
71a00paTOPHBIX PadoOT.

® TBOPYECKU MOJIXOJAUT K BBHIIIOJHEHUIO PAOOTHI U BHIOJTHSET €€ Ha BBICIIEM YPOBHE.

Ouenka «4» CTaBUTCS, €CJIM YICHUK BBITTOJHIII TPEOOBAaHMS K OIIEHKE “5”, HO:
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OMBIT TPOBOAMII B YCIOBHSIX, HE OOECIEUMBAIONINX JOCTATOYHONH TOYHOCTHU
W3MEPEHHUI;

WM OBLIO JOMYIIEHO JIBA-TPH HEJ0UETA;

WM He 0osiee 0HOM HerpyOoil OMMOKK U OJHOTO HEI0YETa,

WIK B ONUCAHWH HAOJIIOACHHWIA M3 ONBITA JOMYCTHJI HETOYHOCTH, BBIBOJBI CIIEall
HETIOIHEIE.

Onenka «3» cTaBUTCS, €CIIU YUEHUK:

NPaBUIBHO OMPEAEIHII 1IEb OIbITA; PAa0OTy BBIOJHACT MPABHIBHO HE MEHEE YeM
HAIOJIOBUHY, OJTHAKO 0OBbEM BBITIOJIHEHHOW YacTH TAKOB, YTO TIO3BOJISCT MOJIYYHUTh
MPAaBWIbHBIE PE3YJIbTAaThl U BBIBOABI MO OCHOBHBIM, MPHHIMITHAIHLHO BaKHBIM
3aja4yam paboThI;

WK 1oaodop o0opynoBaHus, 00BEKTOB, MATEPUAIIOB, a TaK)Ke pabOTHI MO HAvally
OTIBITA MPOBEJ C TIOMOIIBIO YUUTENS; WM B XO/I€ MPOBEACHHUS OTBITA M M3MEPEHHMA
OBUIM JONYIICHBI OIMOKK B OMIMCAHUK HAOIIOACHUH, (OPMYITUPOBAaHUH BHIBOJIOB;
OMBIT TPOBOIMJICS B HEPAIMOHAIBHBIX YCJIOBUSAX, YTO IMPUBEIO K IMOJYyYCHHIO
pe3yabTaTOB C OOJBIIEH MOTPEIIHOCTHIO; UM B OTYETEe OBUIM JOMYIIEHBI B 001IeH
CJIOKHOCTH He 0oJiee ABYX OIIMOOK, HO TIOBJIHSBIINX HA PE3YJIbTAT BHIOJIHEHHS,
JOIIyCKaeT rpyOyro OomIMOKy B X0/l SKCIIEpUMEHTa (B 00BSICHEHUH, B 0(OPMIICHUH
paboTbl, B COONIONEHWM TPaBUI TEXHUKH OE30MAaCHOCTH TIpu pabore ¢
MartepuajlaMi ¥ 00OpyIOBaHHMEM), KOTOpas HWCIPABISAETCS 10 TPEOOBAHHIO
YUUTEIS.

Ouenka «2» CTaBUTCS, €CIIH YUYCHUK:

HE OIpeJIeNINI CAMOCTOSITENILHO 1IEMb OIBITA; BBIMOJHWI pabOTy HE MOJHOCTHIO, HE
MOJTOTOBWJI HY)KHOE O0OpylOBaHME M OOBEM BBIIIOJHEHHOW 4YacTH pabOThl HE
MO3BOJISET CAENaTh MPAaBUIBHBIX BHIBOJIOB;

WM OTIBITHI, U3MEPEHUS, BBIYUCICHUS, HAOTIOACHUS TPOU3BOIMINCH HEIIPABUIIBHO;
WIN B XO7e pabOThl U B OTYETEe OOHAPYKWIIMCh B COBOKYITHOCTH BCE HEJOCTATKH,
OTMEYEHHbIE B TPEOOBAHMAX K OLIEHKE «3»;

noryckaeT aBe (1 6osee) rpyobie OMMOKH B X0/ HKCIIEPUMEHTa, B OOBSICHEHHH, B
odopmiieHnn padbOThI, B COOTIOCHUN TIPABUJI TEXHUKH O€30MaCHOCTH NpU padboTe
C BellecTBaMM M 00OpYyJOBaHUEM, KOTOpblE HE MOXKET HCIPAaBUTh Jake IO
TpeOOBAaHUIO YUUTEIS.

OueHKa NUCOMEHHbIX KOHMPOJIbHbLX pa60m U mecmupoeanusl y4aumuxcs
OTMeTKAa «5» CTaBUTCA, CCIIN.

pa60Ta BBITIOJTHCHA ITOJIHOCTBIO,
B JIOTUYCCKUX PACCYKACHUAX U 000CHOBaHUH peUiCHus HCT HpO6CJ’IOB n OI_I_II/I6OK;
B pCHICHUU HCT OMOJIOTHYECKHX OLINOOK.

O1MeTKa «4» cTaBUTCH, €CIU:

paboTa BBIMOJIHEHA TIOJHOCTHIO, HO 0OOCHOBAHUSI IIATOB PEIICHHS HEIOCTATOYHBI
(ecim ymeHue 00OCHOBBIBATh PACCYKICHHUS HE SIBIISUIOCH CIICIHATIBHBIM 00BEKTOM
MIPOBEPKN);

JIONyIIeHa OjHa omuOKa WM JBa-TPU HeIo4YeTa B BBIKJIAJKAX, PHCYHKAaX,
yeprexax win rpadukax (eclid 3TH BUAbI PabOThl HE SBISUTUCH CIEIUATHHBIM
00BEKTOM MPOBEPKH).
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OtmeTka «3» cTaBUTCS, €CIIN:
e JIONYIICHBI 0OJIee OHOM ONMMOKK WM 0oJiee ABYX-TPEX HEJ0UYETOB, HO ydalluics
BJIQJICET 00S3aTeIbHBIMA YMEHHSIMHE 10 TIPOBEPSIEMOM TEME.
OTMeTKka «2» CTaBUTCS, €CIIN:
e JIONYIICHBI CYIICCTBEHHBIC OIIMOKM, ITOKA3aBIIWE, YTO YyYallUHCsA HE BIIAJEEeT
00s13aTeIbHBIMU YMEHUSIMU 110 JIAaHHOM TeME B MIOJIHOW Mepe.
Oyenka mecmosvix pabom

HpI/I OIICHUMBAHWU TCCTOB HMCIIOJB3YCTCA CICAYIOIIas MIKaja
«5» - 90 — 100 %;

«4» - 70 -89 %;

«3» - 50 — 69 %);

«w2»-0-4
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

MATEPHAJIBI 1JI1 YHEHUKA

1. buonorusa. 10 kmacc: yue6.ums oOmeoOpazoBar. opraHu3anuii: 0a30BbI YpOBEHb /
[B.B.Ilaceunuk u np.]; nox pen. B.B. Ilaceunuk — 4-e uzn. crep. — M.: IIpocBemienue,
2022. -223 c.

2. bwuonormsa. 11 kmacc: yueO.ayis oOmieoOpa3oBar. opraHu3ainuii: 0a30BbId ypOBEHBb /
[B.B.Ilaceunuk, A.A. Kamenckuii, A.M.PyouoB u np]; nox pen. B.B. Ilaceunnka — 4-¢
u3l. — M.: IlpocBewmenue, 2022. -272 c.

METOAUYECKHUE MATEPHAJIBI V1A YUYUTEJIA

buonorus (Beck mkoapHBIN Kypc B cxemax W Tabnumax) / A.FO.HMonueBa. — M.: DkcMmo,
2019.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnmoreka LIOK - https://m.edsoo.ru/7f41¢c292 10 knacc

bubmunotexa [IOK - https://m.edsoo.ru/7f41cc74 11 xnacc

Poccuiickas anexTponHas mkosna - https://resh.edu.ru/subject/5/5/

BupTryasnbHble npakTHuecKue U 1abopaTopHbie padoTsI - https://content.edsoo.ru/lab/
Poccuiickuii o6pa3zoBaresbHbIi mopTai - http://www.school.edu.ru

denepalbHbIi HHCTUTYT NEJarorn4eckux uamepenwuii - http://www.fipi.ru/


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/5/
https://content.edsoo.ru/lab/
http://www.school.edu.ru/
http://www.fipi.ru/




