MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
JMenmapramenT CMOJIEHCKOM 00J1aCTH 10 00Pa30BAHUIO M HAYKe
KomuTer 00pa3zoBaHusi AAMUHMCTPAIIMA MYHUIMIIAJIBLHOIO 00pa3oBaHus

"PocaaBabckuii paiioH' CMoJIeHCKOH 001acTH

MBOY "Cpennsist mkoJsa Ne 9"

PACCMOTPEHO YTBEPXIEHO
Ha 3acenanun IIPUKA30M IIO ILIKOJIE

IIporoxoxn or 31.08.2023r Ne 1 HMupektop mkonsl:  C.JI.bapbakos

PABOYAS IPOTPAMMA
(ID 486449)

yueOHoro npeamera «buosiorusi. ba3oBbiii ypoBeHb»
st ooygaromumxest 10-11 kmaccon

Ha 2023-2024 yueOHbI# 01

Pocaasan 2023



INOACHUTEJIBHAA 3ATINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxaHus yueOHoro mnpenmera «buonorus» cocraBuin:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ynbTaToB OOyueHHUss U TpeOOBaHUI K YPOBHIO NMOATOTOBKH BBIMYCKHHUKOB, MOJOXEHHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHMU >KUBOM MPUPOIBI M OOECIEUEHHH CYIIECTBOBAHMS YeJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAaHUSI M Pa3BUTUS OOy4arOIIUXCS CpeAcTBaMu y4yeOHoro mpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpPY, paclpeleieHue Io
pasgenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YUYCHUs Y4eOHOTO Marepuaia ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, TOTUKU 00pa30BaTEIbLHOTO MpoIecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIMXCS.

B mnporpamme 1o OHONIOTMU TakKe€ YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON EATEIbHOCTH/y4EeOHBIX AEUCTBUN O0yUYarOIIMXCS 110
OCBOEHUIO COJIEpP KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojaps dYemMy B HEH MPOCMaTpHBAETCS
HalpaBJIEHHOCTh Ha pa3BUTHE 3HAHHM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IlosToMy Hapsigy ¢ H3ydeHHEM OOIIEOMONIOTHYECKHX TEOPHH, a TaKke
3HAHUH O CTPOCHMHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU JJISl PEIICHUs MPUKJIAJHBIX 3a/1a4, B TOM YHCIe: TPOQUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YElIOBEKa Ha COCTOSHWE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBIEHHOCTH Y4e€OHOIo
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH JUIs pEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH aIaNnTHPOBAaThC K WU3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (opMupoBaHUEe Yy OOYYalOIIMXCS TPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 00001IIaeT 3HAHUS O )KUBOM MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIUIEHUS, [IEHHOCTHOTO OTHOIIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

bonbmioe 3Hadenwe OWONOrHsT HMMEET TakKe JJIs pPElIeHUS BOCHMUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
Oouosoruun obecreunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpHI, CIIOCOOCTBYET
MHTETpaly OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYrHMX y4eOHBIX MpPEIMETOB, B
YaCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O TpeIHA3HAYCHUH YIeOHOTO



npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEIENICHUs TOIXOJO0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOIO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOyUaroluecs: JOKHbI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel NpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU naesresnbHOoCcTH. Oco0oe MECTO B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3alUHU OHOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuana B TporpaMme Mo OHoJIoTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W 3BOJIOLMU. B COOTBETCTBMH C 3THM B
CTpYKType ydeOHoro npeamera «bHonorus» BbIIEICHBI CISAYIOUINE COAepKaTeIbHbIe JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJQJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHUS JJISl TPAMOTHBIX JIEHCTBUI B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
obecreunBaeTcs peieHrueM CIeAYIOIMMX 3a/1ayu:

OCBOEHHE OOYYaIOIIUMHUCA CHCTEMbl 3HAaHUW O OHOJOTHYECKHX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWiaX, CIYXKalluX OCHOBOW s (opMupoBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUA,
CTPOCHHMHM, MHOTOO00Opa3sUU M OCOOCHHOCTSIX MHBBIX CHCTEM pPa3HOTO YPOBHS OpraHMU3allvH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y 0OyYaromUXcsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUYEHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPTraHU3aINY;

CTaHOBIIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TIpPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHWH 3HAHUU M OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOyJarOUuXcsi YMEHUW WIUTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUM B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCMHUTAHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBL,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOACHUS STHYECKUX HOPM TMPHU MPOBEICHUHN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHUE TPHOOPETEHHBIX 3HAHWKW M YMEHUU B TIOBCEAHEBHOM JKM3HHM JJISI OIEHKH
MOCNEACTBUIA CBOEH NEATENhbHOCTH MO OTHOIICHHUI0 K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy, uzydaemas Ha 6a30BOM YpOBHE,
ABIIIETCSL 00s3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOSIIMM B COCTaB IpeIMETHOM oOiactu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YPOBHE CPEIHET0 OO0IIero oOpa3oBaHUsI OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJOrHYeCKUX HayK.

MeToap!l o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cUCTEMBbI M MX OPraHU3al M.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPO/IBIL.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJISLHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUH  COCTaB  KIETKHM.  XUMHUYECKHE  BJIEMEHThl:  MaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelIEeCTB B KieTke. [logaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnnmblie
U 3aMEHHUMbl€ AMMHOKHCIOTHL. AMHHOKHUCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornyeckue karanu3aTopbl. CTpoeHHe (EepMeHTa: aKTUBHBIA ILIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otinuuss  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JaKTO3a) W TMOJMCcaxapuibl (KpaxMmals, TJIHKOTeH, IeJUToN03a). buomorndeckue QyHKIMH
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxneunoseie kucinotel: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KierouHas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/Ibl U3yUEHHSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOIue mpu3HaKM KJIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, monekyibl [JHK kak renernueckmii ammapar, cucTemMa CHHTE3a Oerka.



Tumbl KJIETOK: JyKapHOTHUeCKass M mIpokapuoruyeckas. OCOOCHHOCTHM CTPOCHHS
MpOKapuoTHUECKON KiIeTKU. KieTounas crenka Oakrepuil. CTpoeHHE dyKapHOTHYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapat [N'onbmxu, muzocomsl. [lomyaBToOHOMHBIC
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUUKH, KTYTUKU. DYyHKINN OPraHOMA0B KIETKU. BrirtoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
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 XUMHUYECKUX 3JEMEHTOB B  HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmuel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHne Moekyisl Oenkay, «CtpoeHne GpepmMeHTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKU», «Y TIEBOAbD, «JIunuasm.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
MU3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydyeHue KaTaauTHYECKONW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopnast padota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0O0Iu3Ma.

Tunbel oOMena BerecTB: aBTOTPOGHBIN U TeTepoTpodubd. Ponb GepmeHTOB B 00OMEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (Ha3el (orocuHTe3a. Peakmuu ¢otocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KU3HHU Ha 3emiie. BiausHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue Oakrepuu. 3HaUYCHHE XEMOCHHTe3a I JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KjeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBAaHME SHEPTUU B KJIETKE. DTallbl 3Heprerndyeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. leHernyeckas unpopmarms u JIHK. Peanumzanus
reHeTu4decKoi mHpopmanuu B KieTKe. [ €eHeTHYeCKui KOJ W ero CBOWCTBA. TpaHCKpUIIIIHS —
matpuunblii cuHTe3 PHK. Tpancmsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3€e OeKa.

Heknerounsle ¢opmbl xku3Hu — Bupychl. HMcropust otkpeitus BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrtepuodaru. bonesnun



pacTeHHii, )KUBOTHBIX U YelIOBEKa, BhI3bIBaEMbIe BUpycamMu. Bupyc nMMmyHoaeduuuTa yeaoBeka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpHUIIMSA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS] BUPYCHBIX 3a00ICBaHUIA.
JdemoHcTpaumuu:

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

Tabmupt u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHkMoHUpoBaHue reHa», «CunHre3 Oenka», «l'eHeTnueckuii  Kom», «Bupycs»,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHHE KIETKU», MoJieib cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uKi, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIMTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHUSI U MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenne xnerkn — muto3. Cramgum muto3a. [lpouecchl, MpoucXonslive Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi ruOEb KIETKH — alomnTO3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIOHMPOBaHHE OPraHMU3MOB, €0 3HAUYEHUE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu meio3a. [lporeccel, mpoucxoasmiue Ha cTagusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy *KUBOTHBIX. [10sI0BBIE *Kene3bl:
CEeMEHHUKU M sU4HMKH. OOpa3oBaHUEe M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AllIeKJIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otansl AMOPHOHAIBHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TracTpyJsLus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaNUN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUil», «JleneHne KIEeTKH
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOIUTAOIINX U YeJ0BeKa», «OCHOBHBIE CTAINA OHTOTECHE3a.

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«Sineknerka miekonuraromero», «KapuoknHe3 B KIETKax KOpemika JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoil XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHnas pabota Ne 3. «HabmoneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIMPENapaTax.



JlaboparopHass pabotra Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTbh M1 H3MEHYUBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButruss reHetuku. Ponbs nuronorum u
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKU. BKIIa[ pOCCHICKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TeHEeTUKH (TUOPUIIOIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJIEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeThYeckasi CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHWS  MPU3HAKOB, ycTaHoBIeHHble [.  MeHaenem.
MounorubpunHoe ckpermBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkosneHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAaHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonbp3oBaHne aHATM3UPYIOMIETO CKPEIIMBAHUS I ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['enetuka nosa. XpoMOCOMHOE OIpEACNICHUE 10Jia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHas. Poiib cpespl
B HEHACIEJCTBEHHON HW3MEHYMBOCTHU. XapaKTEPUCTUKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, Wiy reHOTUNWYECKasi, U3MEHUYMBOCTh. KoMOWHATHBHAS W3MEHUYUBOCTD.
Meiio3 © mMoNOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
M3MEeHUYNBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacToTa U
MPUYHHBI MyTaluid. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIIEICTBEHHOU
n3meHunBocty H. M. BaBunoga.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXUMHUYECKUU, MOJIEKYJISPHO-
reHetudyeckuii. COBpEeMEHHOE OIpeAelieHHe TEeHOTUIA: IOJHOTEHOMHOE CEKBEHUPOBAHME,
TEHOTHIUpPOBaHKWE, B TOM 4yucie ¢ nomompio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHble OoNe3HH, OONE3HM ¢ HACIEICTBEHHOW MpeapacroiioKeHHOCTHIO,
XpoMocomMHBIe OoisiesHu. ComaTudeckue ¢ TeHepaTuBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MTPODUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIAUITMHCKOW TEHETHKU B
MPETOTBPAIICHUH U JICUEHUU TeHETUIECKHIX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpaumnu:

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

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IUTOTCHETHYECKas OCHOBa», «3aKOH YHCTOTbI TraMeT»,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AWUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneicTBre ajmielbHbIX T'€HOBY, «[ €eHeTHuYeCKnue KapThl paCTEHUM, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakxropay, «['eHeTnka rpymnm Kpou», «MyTalnMoHHAsS
U3MEHYUBOCTb.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHHHUpOBaHHE», «lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HOpMbl KPBUIEEB U OKPACKHU Tela), repdapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas padota Ne 5. «M3ydyenue pe3ynbTaToOB MOHOTUOPUIHOTO U JUTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30duIbl HAa TOTOBBIX
MHKpOIpenapaTax.

[TpakTrueckas padota Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U goMecTukanus. Yuenune H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOTOO0Opa3usi KyJIbTYpPHBIX pacTeHuil. LleHTps
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMeHHbIE METObI CENEeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kUBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucras nuHusa. CkpemyBaHWEe YWCTBIX JMHWA. [erepo3uc, Wi THOpHIHAs CHIIA.
HepoacrBennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oTpaciib MPOU3BOJCTBA. ['€HHAs WHXEHEpHs. ITambl CO3JIaHH
pexombunanTHoi JIHK u Tpancrenneix opranusmoB. Knerounas wumxkenepus. Kierounbie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHE M dTHdyeckue mpodimeme. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl mOManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWsanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJSKH TUIOJOB U KOPHEIUIOJOB TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHUKEHUSI CEJIEKIMU PACTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIHHBIM y4acTOK, B TEIIMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJIOLIMOHHAS OMOJIOTHSI.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUs U €€
MecTO B OMOJOrHH. BiMsHuE 3BOMIOIIMOHHOIN TEOPHH HA pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CBuaeTeIbCTBA HBOMIONMU. IlaleOHTONOrHYECKHE: IOCIEI0BATEIBHOCTE ITOSBIICHHS
BUJIOB B MMAJICOHTOJIOTMUYECKOW JIETOINCH, Tepexoanbie popMbl. buoreorpadudeckue: cxXoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHONIOTHYECKUE: CXOJCTBA M Ppa3inyusi 3MOPHOHOB pPa3HBIX BHJOB IMO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJOTHYHBIE, PyAUMEHTapHBIC OpTaHbI,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JINYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. J[lapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust apomonuu (CTO) u e€ 0ocCHOBHBIE IIOJI0KEHUS.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuxkymue cuibl ((pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN TpoIecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpanus.

EcrectBeHHbI 0TOOp — Hampabistomuil ¢aktop 3Bomonud. PopMbl ecTeCTBEHHOTIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojtonuu. Ilpumepsl npucnocoOneHnit
y OpraHu3MoB. ApoMop( 03Bl U HINOATATITAIIHH.

Bun u Bunoo6pazoBanue. Kputepun Buaa. OcHoBHble (DOpMBI BUA000PAa30BAHUSA:
reorpauueckoe, 3K0JI0rHuecKoe.

Makpospomonus. @opMel 3BoIOLMM: (UIeTHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmunpel u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJbllin
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy», «DPopmMbel OOppOBI 3a CYIIECTBOBAHUE,
«EctectBennbiii  oTOOp», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMop(o3bD»,
«Mmunoanantanun», «OO0mmas aereHepanus», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra mytemectBus Y. Jlapsuna», «bopbba 3a cymectBoBaHue», «lIpucmocobieHHOCT
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOI0B U
CEMSH, KOJVNICKIIUA «HpI/IMepBI 3alIUTHBIX HpI/ICHOCO6J'IeHI/H71 Y )KUBOTHBIX», MOJC/Ib «OcHOBHEIE
HATPaBIIEHUS IBOIIOLUNY, 00BEMHAST MOJIeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpaduueckas kapra wmmupa, Koiekuus «DOpMbI COXpPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX W pacTeHHil», Moaens ammukanus «llepekpéct XpomMocom», BIaKHbIE MpemapaThl
«Pa3Butne Hacekomoro», «Pa3Butme mArymku», Mukpomnpenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

Jlabopatopnast pabora Ne 2. «OmmcaHue TPUCTOCOOICHHOCTH OpraHu3Ma u e€
OTHOCHUTEIIHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JoHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: aOWOTreHe3 W TaHCIEePMHUs. XHUMHUYECKas SBOJIONHSA. AOWMOTEHHBIH CHHTE3
OpTraHHUYCCKUX BCIICCTB u3 HCOPTraHNYCCKUX. 3KCHepI/IMCHTaHBHO€ MOATBCPIKACHUC
XUMUYECKON 3BoJtoniK. HavdanbHble 3Tanbl Ononorudeckoit sBotonuu. ['unoreza PHK-mupa.
dopMupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBomonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xusHum Ha 3emsie 1o dpam u nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHIHCKUNA, OpPJIOBUKCKHUU,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa u €€ nepruoibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

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

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. llosiBieHue,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOLUU. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo 1l u3ydeHus: autponorenes3a. CxoacTBa U pa3andus 4eJIoBeKa
U )KUBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuxymme cunbl  (pakTopsl) aHTpomorenesa. HacneincTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpyAa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YesloBeK yMembli,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HU, OPYIHSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWIHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpurnka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumnep, I'. IOpu, Y. lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTeMbI», «Pa3BUTHE OpraHUuYecKoro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTKay,
«CoBpeMeHHasi CUCTeEMa OpraHudyeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHHS
YeloBeKa M 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKNA WIK U300pakKeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YelIOBeKa (KaMHHU-YOIIEphl, pyousa, ckpebiia), reoXpoHOJIOTHYecKasi Ta0yuIla,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTaeckas pabota Ne 1. «3ydeHHe MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX 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 pa3fesbl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

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

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpPOB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIMOTeHHBIC. J[eliCTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBL.

AlGuotnueckue  (QaxkTophpl:  CBET, TEMIlEpaTypa, BIAXKHOCTb. DoTomepuoausm.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (haKkTOPOB. bruonornyeckne puTMel.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHNA:  KOHKYpPEHIIHSA,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKHUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, MUrpanus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

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

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MONYJSALUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUH U3 pa3HBIX MECT
oOUTaHUY.

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

[TpakTrueckas padorta Ne 2. «Iloacuér IIOTHOCTH HOMYJIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBaf,
IPOCTpaHCTBEHHasl, Tpopuueckas (mumieBast). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 skocucreMe UM OUOreolEHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrHMM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE TIOKa3aTeNld 3KOCUCTEMBI: OHomacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: TMPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuThe. CyKIeccHs.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa Onochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHoOc(epbl Kak II100aJbHONW 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHMYECKHE ILMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

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

CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uochepsl. OCHOBA pallMOHAIBHOTO YIpaBICHUs MPUPOIHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmumpl u cxembl: «IlumeBbie nienuy, «buoreHo3: coctaB u CTpykTypay, «lIpupomnsie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBexy,
«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTEMAa XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs] BO3JlyXa W TPYHTOBBIX BOA», «llouBa — BaxkHeiimas
cocrasisttonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopot azora B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHple  cooOmiecTBay, Koiutekuumn  «buoneno3», «Bpeaumtenum — BakHEHWIIHX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHIs] OXPaHIEMbIX BUI0B PACTEHUHN M KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHA
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cornmacho ®I'OC COQO, ycraHaBnuBarTCid TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00YyYaIOUIMMUCS IPOTPaMM CPEAHEro o0Iiero oopa3oBaHMs: JTUYHOCTHBIM, METAIPEIMETHBIM H
MNpECaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType TUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUSI Tpeamera «buoiorusy» BbIIEICHbI
CIEyIOIIMe  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA POCCUHCKON  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOATEIbHOCTH U CAMOOIPEAENICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXIEHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPATUIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaroUIMXCs PYKOBOJACTBOBATHCS B
CBOEH  JCATENHHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMH  CHUCTEME
OMOJIOTUYECKOTO O00pa30BaHWs, HaJMYMe SKOJOTMUECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH 11€JIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIuyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTa «buoyorus» AOCTUrarTCs B €IUHCTBE
y4eOHOM U BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM, IPUHITHIMHA B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3WULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U TMPaBOIMOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOTO
YBOXECHHS, OEpPEeKHOTO  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaIUIUsAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKPYKarolen cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOTO npeamera «bromorus» MOMKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYarolUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlWW, T[MO3UTUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  0OIIecTBa,
pacHIMpeHHe >KU3HEHHOTO OMNbITa U OMNbITa AESITEIBHOCTH B MPOLECCE peain3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHFHON IEATETLHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIMTAHUS

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBak€HHWE 3aKOHa U
MIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JEATEIbHOCTH MPH CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yYeOHbBIX U TO3HABATENbHBIX 33144, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO MO3MIMIO IO OTHOWIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;



YMEHUE  YUYUTBIBAaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSAMU U COLUAIBHBIM
MI0JIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JnocTHxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
O1oJ0ruM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujeiHas yoexx1€HHOCTb, TOTOBHOCTb K CIIY’KE€HUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOTO MOBEJCHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PELICHUSl, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/aHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO IPHUHSTHS LIEHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUM C TPAJULUSMU HapOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPQXEHHIO B Pa3HbIX BHJAX HMCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAroOnoJay4usi:

MOHMMAaHME U peau3alys 3/10poBoro U 0e30macHoro odpasa *KHu3HH (370pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKHUX TMPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryiasipHas (u3MuecKash aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOTO W KOMIETEHTHOIO
OTHOUICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

NOHMMaHHE IIEHHOCTH TMpaBWJI HMHIWBUAYAIBHOTO U KOJUIEKTHBHOTO 0€3011aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYECK (YMOTPEOJEHUS alKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHKE [IEHHOCTH MacTepCTBa, TPYI0II00Ue;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLIMAJIbHOIN HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO  BBIMOJHATH — TaKylo
JESATEIILHOCTB;

MHTEpEC K pa3iuyHbIM chepam npodeccHoHaTbHOM AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) 3K0I0TNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
IOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECTBUH J1JIs1 OKPYKaIOILLEN Cpe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTeil UX pelIeHus;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHHS
IpU pelIeHUU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIL30BaHUEM (COOII0IeHUE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX Bpel OKpYKarolled NpUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEIPUHUMAEMbIX
JICMCTBUM U NTPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpPhI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIHUAIBHON MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOM IESITEIBHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAKTUKH, OCHOBAaHHOIO HA JMAJoOre KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTAa B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SA3bIKOBOM U YNTATEIBCKON KYJIbTYphl KaK CPEICTBA B3AUMOJICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUU MPHPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpobieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXJIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 00ecreueHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TII00AbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyY€HUU OMOJOTMYECKHX 3HAHUU B IIEJISX IOBBIMICHUS 0O0IIen
KYJIBTYPBI, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAIbHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelIeHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTH HAay4YHOH NeSTENbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOCKTHYIO U
HCCJICIOBATEIBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 10 OHOJOTUM B COOTBETCTBHH C >KU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI



MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHS y4eOHOTo mpeamera «BHOJOrHsy BKIFOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmpenMeTHbIe) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHHE, TPOIECC, CHCTeMa, HAy4HbI (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEAOBaHUEe, HAOIIOJIEHUE, W3MEpPEHUE, SKCICPUMEHT M JPYTHX), YHHUBEpCAJIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYIIITUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIHHONW T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMUA OOYYaroIIMXC,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHHUBEPCAIbHBIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MIPAKTHKE.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro 00IIero oO0pa3oBaHHS
JIOJDKHBI OTPaXKaTh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

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

UCIIOJIb30BaTh TPU OCBOCHWM 3HAHWU MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAM3a,
CHHTE3a, CpaBHCHHUS, KJIACCU(PHUKAIMKU, OOOOIIEHHs), PACKPhIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICISTH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHATHSIMU );

OINpEeNeNiATh UENU JACATEIbHOCTH, 3a7aBas IMapaMeTPbl M KPUTCPUU HX JIOCTHIKCHHS,
COOTHOCHTB PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSTHS Uil OObACHEHUs (AKTOB M SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH IJIOTUYECKUE pACCYKICHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, MO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHONICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3sHOTro poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHUS IPOOJIEMBI C YUETOM aHAlIM3a UMEIOIINXCS MaTepHalbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESATEILHOCTH, OIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OIICHUBATh PUCKH TOCIICICTBUN JCSITSILHOCTH,

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe MCCIEA0BATEIbCKHE TeHCTBUS:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEOBATETBCKON U MPOEKTHOW AESITeNTbHOCTH, HaBBIKAMU
pasperieHust mpodeM, CIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB
pelleHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUJBI JCSITEILHOCTH IO TOJIYYCHUIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIIMH, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYalUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATBHBIX TIPOCKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMU
TOHATUSIMH U METOAMHU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33a/J]aud B OOpa30BaTEIbHON NEATEIHHOCTH U
’KH3HCHHBIX CUTYaIUIX;



BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBaTh 3ajady, BBIJBUTATh
rUNoTe3y e€ pelleHHs, HaXOAWUTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh MapaMEeTPbl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh II€JICHANPABICHHBIN TMOMCK IMEPEHOCa CPEACTB M CHOCOOOB NEHCTBUSA B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHWS B  IIO3HABATEIBHYID M  MPAKTUYECKYI0  OOJIAacTH
AKHU3HEIEATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUI'aTh HOBbIE WJEM, NpPEJIaraTb OpPUTMHAIbHBIE IOJXOJAbl U pELICHUs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHMKAX HH(OpMalnUU (TEKCTe yuyeOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JUTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(OPMALMIO DPA3NIMYHBIX BUIOB U (QOpM
IPECTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
O6uonornyeckoi MHGopMaIu, He0OX0IMMOM /IS BHIIOJIHEHUS y4eOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpPMYy MPEACTABICHUS OHOJOTHYECKOU
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

HCIIOJIb30BaTh HAy4YHbI $3bIK B KauecTBE CpeAcTBa IpH paboTe C OHOJIOrH4ecKon
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4yeCKue 3HAKU U CHUMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJIETh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHGpOpMANWU, HWHOOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOuenmue:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX C(epax *KU3HU, aKTUBHO y4acTBOBATh B JHAlIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKICHHsS] OTHOCUTEJIbHO BBIMOJHEHMs] Mpe/ylaraeMoi 3aJayd, Y4YWUThIBaTh HWHTEPEChl U
COIJIACOBAHHOCTH MO3ULUH IPYTUX YYACTHUKOB JMAJIOTa WIH JUCKYCCUH);

pacrio3HaBaTh HEBEpOaJbHBIE CpEJICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallud, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;

BJIAJICTh PA3MUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aWMOJICHCTBHSA, MOHMMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBaKUTEIbHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHHUS C HUCHOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
peIIeHNH OMOJIOTHYECKON TTPOOIeMbI, 0O0CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBHUH ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KI0T0 WIeHA KOJUIEKTHBA;



IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PAacIpeAciATh pPOJd C Y4ETOM
MHEHHUU yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOr0 Y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJUiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECH C MO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh IMO3UTHBHOE CTPATETM4ECKOE IIOBEJEHUE B PA3JIMYHBIX CHTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIeM M HUX pELIeHHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3JI0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITENIbHO OCYILLECTBJISTh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 33Jayl B 00pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH peleHus NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

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

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO IMPOKOM PYIUIMH B Pa3HBIX 00JaCTIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JIlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUI, UCIOIB30BaTh MPUEMBI pedieKcun
JUISL OLIEHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE ce0s U IPYrux:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIBTATOB EATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIMH JAPYroro YeJIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHbie pe3ynbraThl ocBoeHus: nporpaMmMmbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crenuudeckue i ydeOHoro npenmera «brnonorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl JMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMd W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JIeATEIFHOCTH TI0 TIOJIYYSHHIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUHM B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYaIMsX, CBS3aHHbIX C Ouojoruei. B
porpamMMme IpeIMETHBIE Pe3yIbTaThl MPEACTABICHBI IO ToaM 00yJIEHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHHs YydeOHoro mnpenmera «buonorusi» 6 10 knacce
JIOJDKHBI OTPaKaTh:



c(OPMHPOBAHHOCTh 3HAHHH O MECTe M POJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHME PacKpbIBaTh COJEP)KAHUE OMOJOTMYECKMX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opraHusM, Merabosm3M (OOMEH BEIIECTB M IPEBpAIlCHHE JHEPTHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAs, XpPOMOCOMHAasi, MyTallMOHHas,
HEHTpaJIbHAs JOTMa MOJIEKYJIsIpHOUM Omosoruu), 3akoHel (I'. Mennens, T. Moprana, H. N.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJeTh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOACHUE W ONHMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUI, OpraHu3anus ¢ MPOBEAEHHE OHOJIOTHYEeCKOro
HKCIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE TOJYYEHHBIX PE3YJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICISATH CYHICCTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIECTB U
IpeBpalleHus] YHEPruu B KIIETKe, (OTOCHHTE3a, IIACTUYECKOTO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHHME MPUMEHSATH MOIY4YECHHbIE 3HAHUS NI O0OBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, 7151 IPUHATUS MIPAKTUUYECKUX PEIICHUH B TOBCETHEBHOM JKU3HHU C 1[ETbI0 00ecTieueHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUsT HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXalleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJIOTUH JI PalOHaIbHOIO
IPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYeCKHE 3aJadyl Ha MOHO- W JUTHOpUAHOE
CKpelIMBaHKe, CLETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIOJHATH JTAOOpAaTOpHBIE M MpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb M WHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAy4YHbIE 3HAHHUS M3 Pa3jIMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE ACMEKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTUY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (JOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH COJIEPKaHUE OMOJOTUYECKIX TEPMUHOB U MOHSATHI: BUJ, MOMYJISIIHS,
reHo(OHA, SBONIONMS, JBWXKYIIUE CHIBI ((aKTOpB) D3BOJIOIUHU, MPUCTOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOrHYeckue (HaKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIEHTHI, LIENH MUTaHUs, SKOJIOrHYecKas mupaMua, OuoreomneHnos, ouocdepa;



yMEHUE WH3/aratb Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoJsliieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid U nyrted 3Bomonuu A. H. CeBepuosa, yueHus o
6uochepe B. U. BepHajckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBIECHUH, OpraHu3alys M I[POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HUCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BBIBObl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BbIIENSATH CYIIECTBEHHbIE IPU3HAKY CTPOEHUS OMOJIOrMUECKUX 0OBEKTOB: BUJIOB,
HOMYJSIUA, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOI[CHO30B U HKOCUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS HKOJIOTMYECKUX (AKTOPOB Ha
OpPraHM3MBl, IIEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCUCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX LHKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUH, /111 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C 1I€IbI0 0OeCTIeYeHus
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO IMOBEJIEHHUs B OKpYXawlleil NpUpoIHON cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonorun JUTSE paLOHAIBLHOTO
IIPUPOIONOJIB30BaAHUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/ayd, COCTAaBJISTh CXEMBbl IEepeHoca
BEIIIECTB M SHEPIUHU B SKOCUCTEMaxX (IleNH MUTAHU);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe padoThl, coOII0AaTh MpaBuia Mpu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHYECKHM OILIEHMBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTrHYECKOIr0
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3lIMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HWH(OpMaIMK, HAY4YHO-TIOMYJSPHBIE MaTepHalibl), paccMaTpuUBaTh TJIOOATbHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHBbIE
HanmenoBaHue pa3jiesioB U TeM u¢posBbie
Ne ni/m Y —— pasi Beero Konrpoabnbsie IIpakruyeckue f:é p?:f oBaT e.])IbeI e
padoThI padoThI pecypes
bubmuorexa [IOK
1 buonorns kax Hayka 2 0.5 https://m.edscl)lo.ru/7f410292
2 JKuBple cucTeMbl U UX OpraHU3alus 1 bubmmorexa OK
https://m.edso0.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edso0.ru/7f41c292
4 KuzuenesreabHOCTb KIETKU 6 1 E;ISEI;/(;TT]ZI;Z(])‘E)?’ISN 41292
5 Pa3smHoOXkeHue u HHAUBUAYaIbHOE Pa3BUTHE 5 1 Bu6moteka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 8 1 15 bubnmorexa LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmmorexa [OK
https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB
Ne Tema ypoka K I Jara JIeKTPOHHBbIE U(PPOBHIE
n/n yp Bcero OHTPOJIEL  lipaKkTihe U3y4eHust U3y4eHust P mop
HbIE cKHe LIaH o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
bu6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 07.09.2023 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoapl TO3HAHMS JKHBOU
npupoabl. [Ipaktuueckas padora Ne
bubmuorexa [JOK
2 1 «Vcronp30BaHHUE Pa3IUIHBIX 1 0.5 14.09.2023 hitps://m.eds00.ru/863e6122
METOJIOB TIPY U3YYCHUHU
OMOJIOTHYECKUX 0OBEKTOB
buonornyeckue cuCTEMBI, bubmuorexa [JOK
3 MPOIIECCHI U MX M3YYCHHE . 21.09.2023 https://m.edso0.ru/863e6564
XUMHUYECKHH cocTaB KiIeTKkU. Boma bu6mmoreka [IOK
4 ¥ MUHEpaJIbHBIE COJIH 1 28.09.2023 https://m.eds00.ru/863e674e
5 Bbenku. CoctaB u cTpoeHue O6eIKoB 1 05.10.2023 bubmorexa [IOK
’ p T https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
Karanu3atopsl. JlaboparopHas
pabota Ne 1 «/3yuenue bubnmnoreka [JOK
6 KaTaJIUTHYECKON aKTHBHOCTH 1 0.5 12.10.2023 https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMIIIa3bl
WJTU KaTajasbl)»
bu6mmorexa [IOK
7 VYraeBosasl. JIunuasn 1 19.10.2023 https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 Hyxnennoseie kucnotel. ATO 1 26.10.2023 https://m.eds00.ru/863e6d5¢
Hcropus u meToasl U3ydeHus bubnmnorexa [JOK
; kietku. Knerounas Teopust . 09.11.2023 https://m.eds00.ru/863e6e88
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Kierka kxak 1ienocTHas KuBas

10 16.11.2023
cucTema
CrpoeHue 3yKapuoTUYECKOn
kieTku. Jlaboparopnas padora Ne 2
«M3ydeHne cTpOeHUS KIETOK bubmmoreka [IOK
11  pacreHuil, )KUBOTHBIX, [PHOOB U 0.5 23.11.2023 https://m.edso0.ru/863e6ff0
OakTepuii 0] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE)»
bu6mmoreka [IOK
12 OOMeH BeIIECTB WA META00IN3M 30.11.2023 https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 = ®orocunHTe3. XeMOCUHTE3 07.12.2023 hitps://m.eds00.ru/863e7c98
. bu6mmoreka [IOK
14 DHepreTuveckii o0OMeH 14.12.2023 https://m.eds0o.ru/863e7aae
JKu3zHeHHbIN LUK KIeTKU. [lenenue
KJIeTKH. MuTo3. JlabopaTopHas
bubmuorexa [JOK
15 pabota Ne 3 «HabmroneHue MuTo3a 0.5 21.12.2023 https://m.eds0o.ru/863e7dc4
B KJIETKAaX KOHUMKA KOpeIIKa JyKa
Ha TOTOBBIX MHKPOTIPEIIapaTax
buocunres 6enka. Peakmms bu6mmoreka [IOK
16 MaTPUYHOTO CHHTE3a 28.12.2023 https://m.edsoo.ru/863e796e
17 Tpancasauus — OUocHuHTE3 OenKa 11.01.2024 bubmiorexa LIOK
p t o https://m.edso0.ru/863e796e
KonTponbnas pabora no teme bubnnoreka [JOK
18 "YKu3HenesaTenpbHOCTb KIETKN" 18.01.2024 https://m.edso0.ru/863e7540
Hexknerounsie (opMbl )KU3HH — bubmorexa HOK
19 N P 25.01.2024 https://m.eds00.ru/863e81b6
Py https://m.edso0.ru/863e831e
@OopMBI pa3MHOKEHHS OPraHU3MOB. bubnnoreka [JOK
20 Meiios. 01.02.2024 https://m.edso0.ru/863e7f4a
21 OOpazoBanue 1 pa3BUTHE TOJIOBBIX 05 08.02.2024 bu6nmoreka [JOK
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KJ1eToK. OTI0/J0TBOPEHHE.
Jlaboparopnas pabota Ne 4
«M3yueHne CTPOCHUS MOJOBBIX
KJICTOK Ha TOTOBBIX
MHKpOIIpenapaTax»

https://m.edso0.ru/863e81b6

NuauBunyanbHOE pa3BUTHE bu6mmoreka [IOK

22 OpPraHu3MOB 15.02.2024 https://m.edso0.ru/863e8436
I'eneTnka — Hayka o bubmumorexa [IOK

23 HACJENCTBEHHOCTH U U3MEHYUBOCTH 22.02.2024 https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJICIOBAHMS

bu6mmoreka [IOK

24 = mpuzHakoB. MOHOTHOpHUIHOE 29.02.2024 https://m.eds00.ru/863¢8878
CKpEIIUBaHHE

35 nemmermors menononmn 07.03.2024 Busmitoera LIOK

R https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHOe HaClIeIOBaHHE
npusHakoB. JlaboparopHas padora
Ne 5 «M3yuenue pe3ynbpTaTtoB bubnnoreka [JOK

26 MOHOTHOPHUIHOTO U JUTHOPHIHOTO 0.5 14.03.2024 https://m.eds00.ru/863e8c60
CKPEIIMBAHUS Y TIPO30(HIIBI HA
TOTOBBIX MUKpOITpernapaTax»

27 I'enetuka nmona. HacinenoBanue 21.03.2024 bu6mmoreka [JOK
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM T https://m.eds00.ru/863e8c60
W3menunBocth. HenaciaencreenHas
M3MEeHUYUBOCTb. JlabopaTopHas
paborta Ne 6. U3yuenue bubnuotexa [JOK

28 MOIU(PHUKAITMOHHON U3MEHUNBOCTH, 0.5 04.04.2024 https://m.edso0.ru/863e8efe
MMOCTPOCHHE BAPUAIIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

HacnencrBeHHass ©3MEHYUBOCTb.
29 JlabopaTopHuas padota Ne 7. 05 11.04.2024 bubnuorexa [JOK

«AHanu3 MyTanuil y 1po3o¢puiibsl Ha
TOTOBBIX MUKpOIIpenapaTax»

https://m.edsoo.ru/863e8efe
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bu6mmoreka [IOK

30  T'eneruka yenmoBeka 1 18.04.2024 https://m.eds00.ru/863e8d78
31 IIpomexxyrouHas arrecranus - 1 25 04.2024
KOHTpOJIbHas paboTa
bu6mmoreka [IOK
32 Cenekius Kak HayKa U MPoIecc 1 02.05.2024 hitps://m.eds00.ru/863e9214
MeTobl U JOCTUKEHUS CEICKIINHT bubmuoreka [JOK
33 pacTeHuil 1 KHUBOTHBIX 1 16.05.2024 https://m.edsoo.ru/863e9214
buorexnonorus kak orpacib bubnnoreka [JOK
34 IPOM3BOICTBA . 23052024 https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

buonorus 10 knacc. bazoBeiii ypoBens. YueOuuk. YMK "Jlunus xu3Hu"

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET



