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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTKe MpOrpaMMbl MO OHOJOTHUU TEOPETUYECKYIO OCHOBY JUISl OMpEACIICHUS
MOIXO0J0B K (opMHupoBaHUIO cofepxaHus yueOHoro mpenmera «buosiorus» cocraBuim:
koHuentyainbable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3ynbTaToB OOyueHUsi U TpeOOBAHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B TO3HAHWU >KUBOH MPHUPOJBI M OOECIEUEHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
oOmectBa. CorjaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpeIesICHbl OCHOBHBIE (DYHKLIUU MPOTpPamMMBbl
1o OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu o0ydeHus,
BOCTIIUTAHUS M PAa3BUTUS OOYYAIOIIMXCS CpeAcTBaMH YydeOHOro mnpeamera «buomorusy,
ompezenseT o00s3aTeNbHOE MPEIMETHOE COJIep)KaHHE, €ro CTPYKTYpY, paclpeaeieHue o
pasgenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B mnporpamme 1o OHONOTMM TakKe YYMTHIBAIOTCA TpPEOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON J1€ATEIbHOCTH/y4eOHBIX AEUCTBUN O0YUarOIIUXCS 110
OCBOEHUIO COJIEPKaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnoruu (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IICHHOCTHBIX  OpPWUEHTAIMH  JIMYHOCTH, 3KOJOTHYECKOTO  MBIIUICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e KU3HU U OEpeKHbIM OTHOIIEHHEM K OKpYXKarouleH
npuponHoii cpene. IloaTomy Hapsimy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKKe
3HaHWUH O CTPOEHUH KUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH yJIeNeHO BHUMAaHHE HCIOJIB30BAHUIO MOTYYESHHBIX
3HaHWI B TOBCETHEBHOM XKU3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHcIe: TPOGUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHWI  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHS,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW [EATEIHHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOIUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHM UIsS pEeIlIeHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/rnoiaraet
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH afaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
obOecrieunBaeT (GoOpMHUpPOBaHUE y OOYUAIOIMIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHpAa,
pacmmpsieT ¥ 00001IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLIHH, CO3MaET YCIOBUS JUIS: TO3HAHUS 3aKOHOB JKHUBON TMPHUPOIBIL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHHS, [IGHHOCTHOTO OTHOIIICHUS K dKUBOU MPUPOJIE U YETIOBEKY.

Bombimoe 3HaueHWe OWOJIOTHS WMMEET TaKXkKe [UIS pEIIeHUS BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne
Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpHI, CIIOCOOCTBYET
MHTETpaIy OWOJIOrMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYrHMX y4eOHBIX MPEIMETOB, B
9acTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TONOKEHUS O PETHA3HAYCHUH YIeOHOTO
npenMera «buonorus» CcOCTaBUIM OCHOBY Ul ONpENENICHUs MOIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEJICTABICHHOTO B IPOrpaMMe TI0 OMOJIOTHH.



OT160p conepxkanust yueOHoro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3ULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe U1l GopMHUpOBaHUs OOILIEH KyIbTYpbl, ONpeAesonue
a/ICKBaTHOE TIIOBEJCHUE YEJIOBEKa B OKpY)KAIOLIeW NPUPOAHOM cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKON nesTenbHOocTH. Ocob0oe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT 3JEMEHTBHl COJCpXKAaHUSA, KOTOpPbIE CIY)XaT OCHOBOW [uii  (HhOPMHUPOBAHHS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHE COJECpXKaHUS y4yeOHOro Marepuaiga B MporpamMme Mo OuoJIoruu
OCYILECTBIICHO C Y4ETOM MPHOPUTETHOTO 3HAUCHUS 3HAHUNA 00 OTIUYUTEILHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJIBI, O €€ YpOBHEBOIl OpraHu3alMiid U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType yueOHOro npenmera «bHoorus» BBIACIEHBI CIEIYIOIIUE COJIEpKATEIbHbIC JTMHUU:
«buonorus kak Hayka. MeToabl HaydyHOro mo3HaHus», «Kierka kak OHONIOrHYecKas CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucremMa ¥ MHOrooOpa3ue OpraHu4eckoro MHUpay,
«OBOIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus yuebHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBJIAJCHHUE
O00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOJIEM.

Jloctuxenue nenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelIeHrueM CIeIYIOMUX 3a1au:

OCBOCHHE OOYYAIONIMMHUCSA CHUCTEMBbl 3HAaHUKA O OWOJIOTHYECKUX TEOpHUSX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTEe3aX, MpaBHJIaX, CIYyXalllUX OCHOBOWM i (hopMHpOBaHUs
IPEJICTAaBICHU O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O METOJAaX Hay4yHOIo ITO3HaHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3allui,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOMIMXCs MMO3HABATENbHBIX, WHTEIIEKTYadbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHME Yy OOydJaromuxcsi oOmel KyabTyphl, (YHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKHUX
3HAHUW B TMPAKTUYECKON JEATETbHOCTH YEJOBEKa, PA3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTM TO3HAHUS 4YEJIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IMMOCTH OEpEeKHOTO OTHOUICHHUS K HEeH, COOMIOIEHUS AITUYECKUX HOPM IpU MPOBEACHUU
OHMOJOTUYECKHUX UCCIIEJOBAaHMI;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U yYMEHUW B TMOBCEIHEBHON JXU3HU NI OIEHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUA.

B cucreme cpennero obmero obpazoBanus «buosorus», nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCSL O0SsI3aTENBHBIM YU4EOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBEeHHO-HayUYHBIE [TPEIMETHI.

s u3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero o0pa3oBaHHs OTBOIAMTCS
68 gacoB: B 10 kmacce — 34 gaca (1 yac B Henmento), B 11 knmacce — 34 ygaca (1 gac B Henmenio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTto/1bl TO3HAHUS KUBOM NMPUPOABI (HA0II0IEHUE, SIKCIIEPUMEHT, OIMCAHUE, U3MEPEHHUE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA.

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

CpolicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «YPOBHU OpPraHHU3aIUU >KUBOU
IPUPOIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

OyHKIMHM BOJBI M MHUHEpaNbHBIX BellecTB B KieTke. [logaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamusaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuus  QepMEeHTOB  OT
HEOPraHUYECKHUX KaTallu3aTOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KierouHas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmre Mpu3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosnekyibl [JHK kak renernueckwuii anmapar, cuctema cuHTe3a Oenka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHouJbl KJIETKU: MHUTOXOHApPUH, MiacTuibl. lIpoucxoxneHne MUTOXOHAPUA U ILIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJTHK», «Ctpoenne monekynsl ATD», «CtpoeHne 3ykapruOTHUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
MU3MEpPEHH, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHast padora Ne 2. «M3yueHue CTpoeHUs KIETOK pPACTCHHH, >XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TemMHOBas (Ha3el (QorocuHTe3a. Peakiuu ¢doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue Oakrtepun. 3HaYCHHE XEMOCHHTE3a JUIi JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPUIILIHS —
matpuunblii cuaTe3 PHK. Tpaucnsus — 6unocunres 6enka. Dtanbl TpaHcasanuu. KoxupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsle ¢opmbl xu3Hu — Bupychl. HMcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. baktepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX U YellOBeKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoaeduunTa yeaoBeka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKPHUIIUA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nutanus», «Merabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunoHMpoBaHUEe TeHa», «CuHTe3 Oenka», «l'eHernueckuil kon», «Bupyce,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbld 1wk Bupyca CIIHMJla, ©akrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIM MK KieTku. MHrepdaza m muto3. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIII Habop — KapuOTHIl. JIUMIOMIHBIA M TalUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. LluTonornueckre OCHOBBI Pa3MHOXKEHHSI U UHIUBUIYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMpICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MoB: Oecrosioe M 1ojioBoe. Bunapl  Oecrnonoro
pa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu meio3a. [lporeccsl, mpoucxossnme Ha cragusx meinosa. [loBemenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30ui,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: ApPOOJIEHHE, TracTpyssius,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pa3Butne pacreHuii. OHTOreHe3 IBETKOBOIO PaCTEHUS: CTPOEHUE CEMEHU, CTaANH
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIIETOUHBIN UK,
«Pemmukanua JTHK», «Muto3», «Meio3», «IIpsamoe n Henpsimoe pa3BuTHe», «l'ameToreHes y
MJIEKONIUTAIOIINX U YEJIOBEKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«linexnerka Miexonuramomero», «KapnoknHe3 B KJIeTKax KOpellKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 3. «HabmoeHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.



Jlaboparopnass pabora Ne 4. «/3yueHue CTPOEHHUS IMOJIOBHIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
SMOPHOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX ¥ 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHETHYECKHM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
Mounoru0puaHoe ckperuBanue. 3akoH equHo00pa3us TuOpu10B repBoro noxkoseHus. [Ipasuno
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHIHOTO CKpEIIMBAHUSA. AHAIU3UPYIOLIEE CKpEIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacJe10BaHNIO T'eHOB. Hapyllienue clueruieHys TeHOB B pe3yiIbTaTe KpOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

W3meHunBOCTh. BUJIbl ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HacjeACTBeHHas. Ponb cpenbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoOMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYUBOCTh. Kiaccudukamuss myranuii: TeHHbIE, XpPOMOCOMHBIC, TeHOMHbIE. YacToTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUN, MOJIEKYISpPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHIUpPOBaHKWE, B ToM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyeloBeKa: TeHHbIe OoNe3HH, OONE3HW C HACIEACTBEHHON  MpPeapacoyioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneicTBre amielbHbIX T'€HOBY, «[ €eHeTHuuecKne KapThl paCTEHUM, )KUBOTHBIX
u 4denoBekay, «l'eHetuka monay, «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymnn KpoBu», «MyTamroHHAs
U3MEHYUBOCTbY.



O6opynoBanue: Monaenu-amminkanun «MoHOTHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMBI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKue padoThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka U Ipouecc. 3apoKIeHHUe CeleKu U qomectukauusa. Yuenue H. N.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 3KCTephepa. bIu3KopoICcTBEHHOE CKpEeIUBaHUE — MHOPUIAMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MYTareHe3 W IOJYyYECHHE MOJUILIONIOB. J[OCTH)KEHUS CEJNEKIHMH PaCTCHHM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHo JIHK wu Tpancrenneix opranusmoB. Knerounas umkenepus. Knetounsie
KyJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOKEHHUE pacTeHui. KiIoHMpoBaHUE BBICOKOMPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouorexHonorun», «Kierounele KylabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoOBaHWE M TIEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypcusi «OCHOBHBIE METOJbl UM JIOCTUXKEHHUS CEJEKIUU PACTEHHH W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOLMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUs U €€
MecTO B OMOJ0ruu. BiysHue 3BOMIONIMOHHOM TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBuzerenbcTBa dBoMIONMHU. [lameoHToNOrMYeCKHe: TOCIEA0BATENbHOCTh MOSABICHUS
BUJIOB B MAJICOHTOJIOTMUYECKON JIETOIHUCH, iepexoaHbie ¢hopMbl. buoreorpaduueckue: cxoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IUyUsl 3MOPUOHOB PA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIE, PYIUMEHTapHbIE OpTraHbl,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCoB, HeompenaenéHHas H3MEHYMBOCTb, OOppOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuoxymue cwibl ((akTopbl) 3BOJIONMK BHIOB B Ipupoje. MyTallMOHHBIN Mpoiecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U JApedd reHoB. M3onduusa u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yabTaT dBoonud. [IpuMeps npucnocoOnenuii
y opranuzmMoB. ApoMop(03bl U UIM0AJaNTALIUHU.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PUIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCTEUATU3UPOBAHHBIX MPEJKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmuupl u  cxembl: «Pa3BuTHe opraHuyeckoro mupa Ha 3emiey», «3apoJbliln
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMOp(O3bI»,
«Mmunoanantanun», «OOmas aereHepanus», «JBmwkymme cumbl sBomonun», «Kapra-cxema
mapuipyra mnyremectsus Y. lapuna», «bopsba 3a cymiectBoBaHue», «I[Ipucnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIO/I0B U
CEMSH, KOJVNICKIIUA «HpI/IMepBI 3allIUTHBIX HpI/ICHOCO6J'IeHI/II71 Y )XKUBOTHBIX», MOACIIb «OCHOBHEIE
HAIPaBIIEHUS IBOIIOLUNY, 00BEMHAS MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, Koieknus «DopMbI COXpPAaHHOCTH HMCKOMAEMBIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepexkpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmKW», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopaTopnass pabora Ne 2. «OmmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIILHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHay4dHbIe TIPEJICTaBICHHS O 3apPOXKACHUU KU3HH. HaydHble TUTIOTE3bl BOSHUKHOBEHHS
KU3HM Ha 3emuie: aOWOreHe3 W TaHCIEepPMHUsA. XHUMHUYECKas JBOJIONUSA. AOWOTEeHHBIN CHHTE3
OpTraHHUYCCKUX BCIICCTB u3 HCOPTraHNYCCKUX. 9KCHepI/IMCHTaHLHOC MOATBCPKACHUC
XUMUYECKON 3BoJtoniK. HavdanbHble 3Tanbl Ononorudeckoit sBotonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U HX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xusHum Ha 3emsie 1o dpaMm M nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. Ilaneos3oiickas spa u €€ NepHoIbl: KEMOPUNCKHM, OPIOBHKCKHH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMara M IeoJIOTMYECKUX MporeccoB. OCHOBHBIE 3Talbl 3BOIIOLUN
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBoironusi yelnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npencTaBiIeHMH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHes3a. Cxo/ICcTBa U pa3ianuMs 4eJlOoBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHUHMBOCTh H
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MbILUICHUE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEK yMEbli,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
HCKOITAaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JACTh paclpoCTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpaloujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTCKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YEIOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuipl 1 cxembl: «Bo3nukHoBeHUEe COJTHEYHOU CHUCTEeMbI», «Pa3BUTHE OpraHUYECcKOTo
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHasi CUCTeMa OpraHH4ecKoro Mupa», «CpaBHEHHE aHATOMMYECKHUX YEpPT CTPOCHHUS
YeNoBeKa U YelOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MalICOHTOJOTHYECKHX HAaXOJO0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPONa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKas: Tabauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTiaeckas padota Ne 1. «3ydeHrne MCKOMAEMBbIX OCTATKOB PACTEHHI U KUBOTHBHIX B
KOJUTEKLIUSX .

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3feibl dIKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
UCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEJIOBEKA.

Cpeapl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3AylLIHas,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpPOB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIOTeHHBIC. J[elicTBHE IKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MEI.

AlGuotnueckue  (QakTophel:  CBET, TEMIleparypa, BJIaKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (paKkTOpPOB. bruojornueckue puTMel.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHA:  KOHKYpPEHIIMSA,
XHUIHUYECTBO, cUMOM03 1 ero ¢opmel. [lapazutusMm, kooneparus, MyTyaan3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHE OMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKU nNomyimsiuuv. (OCHOBHBIE IIOKA3aTead MOMYJSALHUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

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

TabGmuupl n cxemsl: kaprta «IIpupogusie 30Hb1 3eman», «Cpepl 0OUTaHMS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTU PACTEHUM U3 Pa3HBIX MECT
oOUTaHUA».

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONYISIIMNA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBo  opranusmMoB —  OuoneHo3.  CTpyKkTypel  OHOLIEHO3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3JKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB W TOTOK SHEprud B dKocucTeme. Tpoduyeckue (MHIIEBBIE) ypOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBIL: OHoOMacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
DKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJIALHUsA, pa3BuThe. CyKIeccHs.

[TpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akTop ycroumBOCTH 3KocucTeM. CoXxpaHeHHe OMOJIOrHYeCKOTo
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JnnamMuueckoe paBHOBeCHEe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHKIBI 3JI€MEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onoctepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHHs B onocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOOpa3Hs KaKk OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOIO YIpaBiIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmumpl u cxembl: «Ilumesrie nienuy, «buoreHo3: coctaB u CTpykTypay, «lIpupomHbie
coobmiectBa», «llemn mnuraHusy», «IKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
Bol0éMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JIEHCTBUS HaA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arps3HEHUs BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BaxkHeiimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas cTpykrypa ouochepsi», «Pacrnpocrpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azora B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmecTBay, Koutekuumn — «buoneHo3», «Bpeaurenu — BaKHEHIIHMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Denepanny, M300paKeHHS OXpaHsAEMBIX BUJIOB pacteHuit u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA INIPOTPAMMBI 110 BHOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHMS INpenMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIOIINE: OCO3HAaHWE OOY4YaAIOMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEICHUIO,
HaJIMYyue MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LEJICHANPABICHHOE pPa3BUTUE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUIMXcs PYKOBOJACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPUCYUIUMU  CUCTEME
OHMOIOTHYECKOTO O00pa30BaHMs, HAJIMYHE SKOJIOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIEC TIJIaHBL.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosiorus» AOCTUTArOTCs B €IMHCTBE
yueOHOM M BOCIUTATENBHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUUCKUMU
COUMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTaHUs M CaMOPAa3BUTHs, PA3BUTHsS BHYTPEHHEH IIO3MIMHU JUYHOCTH, IMATPUOTU3MA,
YBaXXEHUs K 3aKOHY U IIPABOIOPSNKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJICHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NpUpoae U OKPYKAKOLIEH Cpeie.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILEeCTBa,
paclIMpeHne KM3HEHHOIO OIBbITAa W OIbITA ACSATEIBHOCTH B IIPOILECCE pPeaTu3alMi OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh  TPAXJAHCKOM TMO3MLIMU  OOydYaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH NPU CO3JaHUU YYEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATENIbHBIX 33]1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MILHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HBIMU yOEXKIECHUSAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAIbHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
[I03HABATEIIbHBIX W MCCJIEAOBATEIbCKUX 33/1a4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTH POCCHICKON IPaKTAHCKOW MACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PoIMHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIIGHHE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M IMPUHHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEM CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIHUSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHME NPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0ZieHNe TUTMEHUYECKUX MPaBWJI U HOPM, cOAlaHCHPOBAHHBIN PEXUM 3aHATHI M OTIbIXa,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30M1aCHOTO
MOBE/ICHUS B CUTYaLIUSAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS ajKoroJs,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYya0Jt00ue;

TOTOBHOCTb K aKTUBHOM AESITEIHOCTH TEXHOJIOTMUYECKON U COL[MAJIbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESTENILHOCTB;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaTbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOe KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITa IIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX peLIeHHUs;



CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NPU M3YUYEHUH OMOJIOTMU 3HAHHS U YMEHUS
IpU pEILIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, NPUHOCIIIMX BpPEI OKPYXKAlOLIEH INPUPOJHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJIBTYphI, OIBITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
[IO3HABATEJIIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOM IpPAaKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATEJIBCKON KYJIBTYPHI KaK CPEICTBA B3aUMOIEHCTBUSA
MEX]1y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH Npo0dieM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IIOUCKA MYyTEeH BBIX0/a U3 TI00ATBHBIX
HKOJIOTMUYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHYECKHX 3HAHWW B LIEJSAX MOBBIIMICHUS OOLIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HaHUS JJs aHalu3a M OOBSCHEHUS SIBICHUMN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS I pelIeHUs
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH J1eATeIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENpPEpPhIBHOMY O00pa30BaHUIO M CaMo00pa3oBaHHIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeaMeTHbIe pe3ylbTaThl OCBOSHHS y4eOHOTO mpeamera «BbHOJOTHS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS  MEKIUCUUIUTMHAPHBIC
(MeXTpeMeTHbIe) 00IICHaYYHBIC TIOHSATHS, OTPAKAIOIIHE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITOJIB3YCMBIX B €CTCCTBCHHBIX HAayKaX (BCH.[GCTBO, SHEpru-,
SIBJICHHE, TPOIeCC, CHCTeMa, HAYYHBId (DaKT, MPHHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HaOII0eHNe, U3MEPEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE



dbopMupoBaHre (QPYHKIIMOHAIBHON TPAaMOTHOCTH W COIMAIBLHOW KOMIIETCHIIUH OOYYaroIIuXcs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCHU(UKAIMU, OOOOIICHHs), PaCKpPbIBATh CMBICT OHOJIOTHYECKUX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

ONpeNeNaTh UENU JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTCPHUH WX JIOCTHUKCHUS,
COOTHOCHTB PE3yIbTaThl JACSITEILHOCTH C TIOCTABJICHHBIMH IICIISIMH;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIHM3a UMEIOIINXCS MaTepUAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCJIOBHUSX pEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodiieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TTOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUJIBI JCSITCILHOCTH I10 IOJIYUCHHIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAINU, TTPEOOPa30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYAIUSX, B TOM YHCIE TpU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3OBaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBATh TMOJNYYCHHBIE B XOJE pEIICHHS 3aJadd pPe3yJbTaThl, KPUTUYECCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTHh 3HAHUS B  [IO3HABATEIbHYI0O M  MPAKTUYECKYIO  O0iacTu
KU3HEEATCITLHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIC HJEH, IpEAjiaraTb OPUTHHAIIbHBIE MOJXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]a4u, TOMyCKAIOIINE aJbTePHATUBHBIC PELICHHUS.

3) padora ¢ nndopmaiueii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3UPOBaTh HHQPOPMALHUIO pA3IMYHBIX BHIOB U (Hopm
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMPH paboTe ¢ OHOIOTHYECKON
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXIaeMOll TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Ja4yd, YYWUTHIBATH WHTEPECH U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YIaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacrio3HaBaTh HeBepOAJIbHBIE CPEICTBA OOLICHHs, MOHUMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBHS, NMOHUMATh HaMEpPEHUS
NPYTUX JOAEH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHWUEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI TpU
pelieHnn OMOJI0rHYecKor MpobeMbl, 000CHOBBIBATh HEOOXOIMMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJBI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

NPUHUMATh TeId COBMECTHOW JEATEIhbHOCTH, OPTraHW30BHIBATH W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJla U KAXJIOTO YYaCTHHKA KOMaHJbl B OOLIUI pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/Ularath HOBBIE MPOEKTHI, OICHWBATh WJECH C TO3MIWU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATh MMO3UTHBHOE CTPATETUUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIHsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBgi1aieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amusi:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
KM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHIX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTh KOPPEKTHUBBI B JEATECIHHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIllH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MIPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

OpUHUMATD ce0sl, TOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynabTaThl ocBoeHus mporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOECHMIO, HMHTEPHpPETAllMd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbBI
NeSITebHOCTH 110 MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHWHM B Pa3JIMYHBIX Y4E€OHBIX
CUTyallusiX, a TaKKe€ B pPEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX ¢ Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBICHBI [0 roJjaMm 00yUeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [T PeLIeHNUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OMEH BEIIECTB M  MpPEBpaIleHUE DHEPruu), TOMeocTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alMs  KHBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHHE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJibHas JI0TMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyJIbTypHBIX pacteHuii H. U.
BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SBJIEHUH, OpraHu3alys M IpPOBEIEHUE OHUOJOTHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOPUM U 3aKOHOB, YMEHUE JI€JIaTh BEIBOJBI HA OCHOBAHUU II0JIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIECIATH CYHICCTBECHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHIUBUYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHHE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUM, /ISl IPUHATHS NIPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LIE€JIbI0 00eCTIeUeHus
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrdOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHHME pellaTh JJIEMEHTAapHbIE TIE€HETHYECKHE 3aJadyd Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIS TIpEICKa3aHMsI HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MpaKTHUYECKue paboThl, COOMOJaTh MpaBWia IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepuallbl), ITUYECKHE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOECHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEpKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSATHH: BUJ, TOMMYJISIINS,
reHO(OH[, HBOJIOLMS, JBIXKYIIME CUiIbl ((aKTOphl) SBONIONMH, IPHUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrM4eckue (aKToOpbl, HSKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Ouosnorunueckue Teopuu (dBomtonuoHHas Tteopus Y. JlapsBuna,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHajckoro), onpenensTb rpaHUIbI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BIa/eTh METOJaMHM HAy4HOrO MO3HAHUS B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alus M MPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX PE3YyJIbTAaTOB, HCIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
HOMYJSALUM, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOr€OLEHO30B U HKOCUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (aKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHMH B 3KOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, JIJIS1 IPUHSATHS NPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKU3HHU C 1IEJIbI0 00eCTIeYeHHS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKCHUN COBPEMEHHOU onosoruu Ui palMoOHaIbHOTO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOIMYECKHE 3a/lauM, COCTABIIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KOocUcTeMax (L[ENH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

yMEHUE KPUTHYECKH OLIEHMBAaTh W MHTEPIPETUPOBATh MHPOPMALUIO OHOJIOrMYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBoW HMHGOpMalMM, Hay4yHO-IIOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJIOOAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HOHSTUMHBII anmnapar Ouosoruu.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiejioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

N /m NMPOrpamMmbl Bcero IpaxTHaeckne o0pa3oBaTejibHbIE PeCypPChI
padoThI
! Buonorus kax nayxa 2 05 Pipsim edso0 /71416292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
bubmmoreka [JOK
4 KuznenestenbHOCTh KIETKU 6 hitps:/m.e dsc])_E).ru 17§41c292
5 Pa3MHOXEeHME 1 UHAUBUAYAIbHOE Pa3BUTHE 5 1 bubnnorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M K3MEHUYMBOCTh 8 15 bubnuorexa [JOK
OpraHH3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 BH6H_HOTeKa IOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4
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11 KJIACC

KosunuyecTBO 4acos
No i/nt HaumeHnoBaHue pa3/aesioB U TeM - DJieKTpoHHbIE (I (PPOBbHIE)
B NporpamMmbI Bcero PAKTHYECKHE o0pa3oBaTe/ibHbIE PeCypChl
padoThI
bubmuorexa [JOK
1 JBOMONEONHAS GHoNOrHS 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHUE U Pa3BUTHE )KU3HU HA 9 05 bubmuorexa [JOK
3eMiie ' https://m.edsoo.ru/7f41cc74
3 Opraunsmebl U OK aromas cpeaa 5 1 bubmmorexa [JOK
p pyAaiolias cpei https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMYECKHUE CUCTEMBI 9 Eubmiorexa [JOK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 2 Bronmozexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2.5



https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacoB

Jr:;("ﬂ Tema ypoka B IpakTuueckue JyekTpOHHBIE U (POBLIE 00pa3oBaTeIbHbIE PeCyPChI
cero padoThI
1 EHOTOMS B CHCTEMe HAVK 1 Bbubmmoreka ITOK https://m.edso00.ru/863e6122
Y https://m.eds00.ru/863e632a
MeTtonpl no3HaHus KUBOM MpUpobl. [IpakTrueckas
2 pabota Ne 1 «Mcnonb30BaHue Pa3IMIHBIX METOIOB TIPH 1 0.5 Bubauroreka [{OK https://m.edsoo.ru/863e6122
M3Y9eHUHN OMOIIOTHIECKIX O0OBEKTOBY
3 Brosornveckme CUCTEMbI, POIECCHI M UX H3YYCHHE 1 bubaunoreka [TOK https://m.edsoo.ru/863e6564
4 z((ﬁ;mecmn COCTaB KNeTKH. Boxa i MUHEpanbHEIE 1 Bu6suorexa LTOK https://m.edso0.ru/863e674e
5 benku. CoctaB v CTpoeHHe OEIKOB 1 bubaunoreka I{OK https://m.edsoo.ru/863e6b72
®depMeHTBI — OHOIOTHYECKHE KaTalIn3aToOPHI.
6 Jlaboparopnas padota Ne 1 «Hsysenue karanuTiieckoi 1 0.5 Bubmorexa LIOK https://m.eds00.ru/863e6b72
aKTUBHOCTH ()ePMEHTOB (Ha MPUMEPE aMIIIA3EI HITH
KaTasiasbl)»
7 Vraesoasl. JIunuasl 1 Bubmmoreka ITOK https://m.eds00.ru/863e6870
8 Hyknennossie kucnotel. ATO 1 Bubnmoreka ITOK https://m.edso0.ru/863e6d5¢
9 THGCOT;PE);I’I M METO/BI M3yHeHHA KeTkn. Koierounas 1 Bu6mmoreka LIOK https://m.eds00.ru/863e6e88
10 KieTka xak ueixocTHas KUBas CUCTEMA 1
Crpoenue 3ykapuotudeckoi kinerku. JlaboparopHas
pabota Ne 2 «/3ydeHne cTpoeHHs KIeTOK pacCTeHHH, bu6mmoteka LIOK https://m.edsoo.ru/863e6ff0
11 . 1 0.5 _
JKHBOTHBIX, TPUOOB U OaKTEpHil M0 MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKPOIIPENAPATax ¥ WX OIMHCAHUEY
12 OOMeH BENIECTB UM META00IM3M 1 Bubmmoreka ITOK https://m.edso0.ru/863e766¢
13 ®dorocunre3. XeMOCUHTES 1 Bubmorexa ITOK https://m.edso0.ru/863e7¢c98
14 DHepreTuieckuii 00MeH 1 bubmuoreka ITOK https://m.edsoo.ru/863e7aae
15 Kusuemupiit i kretku. Jlenenue knerku. Mutos. 1 0.5 Bu6mmoteka LIOK https://m.edsoo.ru/863e7dc4

Jlaboparopnas pabota Ne 3 «HaOonenue murosa B



https://m.edsoo.ru/863e6122
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KJIETKaX KOHYHMKa KOPEeIKa JIyKa Ha TOTOBBIX
MHUKpoIipenapaTax»

16 buocunres Oenka. Peakiusi MaTpu4HOTO CHHTE3a 1 bubaunoreka [{OK https://m.edsoo.ru/863e796e

17 TpaHcisims — OHOCHHTE3 OejKa 1 bubmmoreka ITOK https://m.edsoo.ru/863e796e

18 Hexuterounbie (hOPMBbI )KU3HH — BUPYCHI 1 bubmmoreka ITOK https://m.edso0.ru/863e7540

19 DODMEL DASMHOKEHIS ODIAHIEMOB 1 Bbubmmoreka ITOK https://m.edso0.ru/863e81b6

PMHLP P https://m.edsoo.ru/863e831e

20 Meiio3 1 Bu6mmoreka ITOK https://m.edsoo.ru/863e7f4a
OO0pazoBaHue ¥ Pa3BUTHE TOJIOBBIX KJICTOK.

21 Ononosopenne. Jlabopatopuas padora No 4 1 0.5 bubmuoreka [{OK https://m.edsoo.ru/863e81b6
«MI3y4yeHue CTPOCHHUS MOJIOBBIX KIIETOK Ha TOTOBBIX
MHKpOIpenapaTax»

22 WHauBHaya bHOE pa3BUTHE OPraHU3MOB 1 bubmunoreka [{OK https://m.edsoo.ru/863e8436

23 T'eneTuKa — Hayka 0 HACHICTBEHHOCTH 1 1 bubmunoreka I{OK https://m.edsoo.ru/863e86f2
U3MEHYHUBOCTH

24 3aKOHOMEPHOCTH HACIIE/IOBAHNS PH3HAKOB. 1 Bbubaunoreka [{OK https://m.edsoo.ru/863e8878
MOHOTHOPUTHOE CKPEIUBAHUE

25 JWruOpHIIOE CKPCUIMBAHHE. 3AKOH HE3ABUCHMOTO 1 Bbubmuroreka I{OK https://m.edsoo.ru/863e89a4
HACJIeJI0BAHUSI MPU3HAKOB
CueruieHHOe HacieaoBaHKue pru3HaKoB. JlabopaTtopHas

26 paGota Ne 5 «M3y4eHue pesy.IbTaTOB MOHOTHODHIHOTO 1 0.5 Bubmmorexa ITOK https://m.edso0.ru/863e8c60
U TUTHOPUIHOTO CKPEIIUBAHUS Y PO30(HIIbI HA
TOTOBBIX MHKPOIIpEnapaTax»

27 gii?;ﬁa nona. Hacie0BaHHe NPUSHAKOB, CUCTLICHHBIX 1 Bubnuoreka LIOK https://m.edso0.ru/863e8c60
N3menunBocTh. HeHaceacTBeHHAss H3MEHYHBOCTb.

28 JlaGoparopHasi p 36? ra Ne 6. Msyuenue 1 0.5 bubnmoreka IIOK https://m.edsoo.ru/863e8efe
MOAU(PUKATMOHHON U3MEHUYUBOCTH, TOCTPOCHHE
BapUAIMOHHOTO Psijia ¥ BAPUAIMOHHOM KPUBON»
Hacnencreennast nuameH4nBocTh. JlaboparopHas pabora

29 Ne 7. «Ananu3 MmyTauuii y Ipo30Quiisl Ha TOTOBBIX 1 0.5 bubmnorexa L{OK https://m.edsoo.ru/863e8efe
MHKPOIpEnapaTax»

30 'eneruka uenoBeka 1 bubmuoreka IOK https://m.edso00.ru/863e8d78

31 O060061enne o teme «HaciieacTBEHHOCTE U 1
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HN3MCHYHMBOCTL OPraHU3MOBY

32 CernekIys KaK HayKa M IPOIece 1 bubaunoreka [TOK https://m.edsoo.ru/863e9214
33 MeToztbt i OCTIDKEHHA CENEKIIMK PACTeHHI 1 Bu6morexa LIOK https://m.edsoo0.ru/863¢9214
JKHBOTHBIX
34 broTexHOmorus Kak oTpacib MPOU3BOICTBA 1 bubmmoreka ITOK https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanyecTBo yacoB

Jl:;-)l'l Tema ypoka Beero IpakTHYecKHe DyeKTpoHHbIe HM(POBbIE 06pa3oBaTeIbLHbIE PeCypChl
padoThI

1 DBOJIFONHUS U METOJIbI €€ U3YUCHHS 1 bubaunoreka IJOK https://m.edsoo.ru/863ea20e

2 Vicropust pa3BUTHS IPEACTABICHUI 00 IBOJIOLUH 1 bubanoreka [{OK https://m.edsoo.ru/863e9570

3 MHEKpPO3BOITIOIHS 1 bubanoreka [{OK https://m.edsoo.ru/863e9cle
[Momysiiust Kak dIeMEHTapHas eINHMUIIA BUIA U

4 spoutoiu. JlabopatopHas padora Ne 1 «CpaBHeHue 1 0.5 bubmunoreka [{OK https://m.edsoo.ru/863e99c6
BHUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPHIO»

5 JIBrKy1#e cuiibl (37eMeHTapHbIe (haKTOPhI) IBOIIOIIMU 1 bubaunoreka [{OK https://m.edsoo.ru/863e9da4

6 EcrectBeHHbIi 0TOOD M €ro (HopMbI 1 bubanoreka [{OK https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONIIOIMHU: TIPUCTIOCOOICHHOCTh

7 R o o e omn raoog |1 05 Bubmorexa LIOK https://m.edsoo.ru/863e9fde
OTHOCHUTEIILHOT'O XapaKTepay

8 HanpagiieHust ¥ yTH MaKpOIBOJIIOIHH 1 bubaunoreka [TOK https://m.edsoo.ru/863e9cle

9 HeoOpatumocTs sBOMIOIINN 1

10 HWcTopus xu3HM Ha 3emiie ¥ METO/IbI €€ N3yUeHUs 1

11 I'M0TE3bI MPOUCXOXKICHHS JKU3HH Ha 3emiie 1 bubmnoreka [JOK https://m.edsoo.ru/863ea5a6

12 PasBuTHe HU3HM Ha 3eMJIe TI0 3paM U MepHoiaM 1 Bu6mmorexa ITOK https://m.edsoo.ru/863eabbe
OCHOBHBIE JTaIbl YBOJIOLUH PACTHTEIBHOTO U

13 f;?ﬁ:ﬁ; rgfjﬁiiiﬁﬁiiﬁisﬁzﬁ}J::ﬁlH 1 0.5 bubmuorexa ITOK https://m.edsoo.ru/863ea8bc
JKUBOTHBIX B KOJUICKIIUSIX)

14 CoBpeMeHHasl CHCTeMa OPraHHYeCKOro MHUpPa 1 bubmunoreka [JOK https://m.edsoo.ru/863ea48e

15 DBOJTIOLHUS YeTI0BEKA (aHTPOIIOTeHE3) 1 bubaunoreka [JOK https://m.edsoo.ru/863eac2c

16 JIBmxymye cuiibl (pakTopbl) aHTPOTIOTeHe3a 1 bubmunoreka [JOK https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTAJUH 3BOJIIOIMHU YeJIOBEKA 1

18 UenoBedeckre packl U IPUPOHBIE aJITANTAIIMN YeJIOBEKa 1 bubmuoreka IOK https://m.edsoo.ru/863eaea?

19 PesepBHblii ypok. O000IIEHHE IO TEME 1
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«Bo3HUKHOBEHUE U Pa3BUTUC )KU3HU HA 3emiie»

20 JKoJIOTHUsI KaK HayKa 1
21 Cpesl 00MTaHMS U SKOJIOTHUECKHE (DAKTOPHI 1 bubmuorexa ITOK https://m.edsoo.ru/863eafec
Aobuotnyeckue dakropsl. JlabopaTopHas paboTa Ne 3.
22 ;ig%%?g;;ﬁ;e:K;Z&?f;iﬁfga%ﬁ?;ZHZif’éﬁg;ﬁ‘e 1 0.5 Bbubnuoreka ITOK https://m.eds00.ru/863eb10e
CBETa Ha POCT M Pa3BUTHE YSPCHKOB KOJICYCa»
23 buornueckue GakTopsl 1 bubanoreka [{OK https://m.edsoo.ru/863eb348
DKOJOTUIECKHE XapaKTEPUCTHKHU TTOIYJISIINH.
24 [pakTuueckas padora Ne 2 «Iloacuér mIOTHOCTH 1 0.5
MONYJISIUMKA Pa3HbIX BUJIOB PACTCHUIN
25 Coo01ecTBa OpraHM3MOB — OHOIICHO3 1 bubanoreka [{OK https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CHCTEMBI (IKOCHCTEMBI) 1 bubmnoreka [{OK https://m.edsoo.ru/863eb46a
27 S;;‘:;E;E“g;‘g;iiiii‘;g;‘gz&“&‘éyf;‘:;"gqecme 1 Bumorexa [OK https:/m.eds00.ru/863eb5fa
28 [IpupoaHbIe SKOCUCTEMBI 1
29 AHTpPOTIOTEeHHBIE 3KOCHUCTEMBI 1
30 buocgepa — riodanpHas sKocucTeMa 3eMITH 1 bubnmoteka LIOK https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBaHHMsI OHOC(EphI 1 bubmuoreka [{OK https://m.edsoo.ru/863ebd16
32 YenoreuecTBo B Onochepe 3emin 1
33 O0006111eH1E TEMBI «CO00IIECTBA U DKOIOTHUYECKUE 1
CHCTEMbD»
34 CocyIecTBOBaHKE TIPUPOJIBI H YETOBEYECTBA 1 bubmmoreka ITOK https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2.5
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