


MHNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl 1O OMOJIOTHUH TEOPETUUECKYI0 OCHOBY JIJIsL OMpEETICHUS OIX0/I0B K (hOPMUPOBAHHIO
colepkanusi yueOHoro mnpenmera «buornorus» coctaBuiaM: KoHuentyanbHble mojoxkenus DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNieH, COAepKaHMs, pE3yJbTaTOB OOy4deHHs M TpeOOBaHMM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB, MOJIOKEHUs 00 OOMIMX IeNsX M MPHUHIIMIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpenHero oduiero oopasosanus B Poccuiickoit denepannu, a Takxke MOJIOKEHUS O creluduke Onosoruu, e€ 3Ha4eHU! B
NO3HAaHUM >KUBOM MpPHUPOABI U OOECHEUYeHMH CYIIECTBOBaHUS 4yesoBedeckoro obmiectBa. CoOrnacHO Ha3BaHHBIM
MOJIOKEHUSIM, OTIPEJICIICHBl OCHOBHBIC (DYHKIIMHM MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uosoruu Maér MpeAcTaBIeHUE O LeNX, 00 o0mieil cTpareruu 0o0y4eHusl, BOCHIHUTAHUS U Pa3BUTHS
oOy4Jaronmxcs cpencTBaMu ydeOHOro npeamera «buonorusy», onpenenser o0s3aTeabHOE MPEAMETHOE COJEPKAHHUE, €TI0
CTPYKTYPY, pacipeesieHue o pa3JenaM U TeMaM, peKOMEHIYEMYIO MTOCIEA0BATEIbHOCTh N3YUEHUsI Y4ueOHOTO MaTepuaa
C Y4YETOM MEXKIIPEAMETHBIX ¥ BHYTPHUIIPEAMETHBIX CBSI3€HM, JIOTMKH O0Opa30BaTEIbHOTO TPOIlecca, BO3PACTHBIX
0COOEHHOCTEN 00yUarOIUXCS.

B mporpamme 1o OMOJIOTHU TakK€ YUUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM, METANPEIMETHBIM U
NpEeIMETHBIM  pe3yJbTaTaM  Oo0ydyeHus B (OPMHUPOBAHUM  OCHOBHBIX  BHUAOB  y4e€OHO-TIO3HABATEIHHOM
JeATEeTbHOCTH/Y4EOHBIX IEUCTBUI 00yUarOIIMXCS 10 OCBOCHUIO COJIEP KaHMs OMOJIOTHYECKOTO 00pa30BaHuUs.

B nporpamme no 6uonoruu (10 kmacc, 6a30BbI YPOBEHB) peaii30BaH MPHUHIIUI MPEEMCTBEHHOCTH B HU3y4YEHUU
Ouonoruu, 6yaroapsi Yemy B Heil MpocMaTpUBAETCSl HAITPABICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS, LIEHHOCTHBIX OpHUEHTAIMil  JMYHOCTH, JKOJOTHYECKOTO  MBIIUICHUS,
MPEICTABICHUM O 3JI0POBOM 00pa3e >KWM3HM W OepekKHBIM OTHOIICHHEM K OKpYKaroliew mpupoaHoil cpene. [losTomy
HapsAy C W3y4eHUEM OOIIeOMOIOTHUECKUX TEOpHid, a TaKKe 3HAHUW O CTPOCHUM >KMBBIX CHCTEM pPa3HOTO paHra U
CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HUX MPOLECCOB B MPOrpaMMe MO OMOJOTHH YJEJI€HO BHUMAHUE UCIOIb30BAHUIO
MOJIYyYEHHBIX 3HAHUW B TOBCEIHEBHOM >KM3HU JUIsl pEUICHUS NPUKIAJAHBIX 3a]ad, B TOM 4YHUCIE: NPOPUIAKTUKH
HACJIEICTBEHHBIX 3a00J€BaHUN YEJIOBEKa, MEIUKO-TEHETMUYECKOTO0 KOHCYJbTUPOBAHUS, OOOCHOBAaHUSA HSKOJIOTMYECKH
I1€JIECO00Pa3HOT0 TOBEACHUS B OKPYKAIOMIEH MPUPOTHOW cCpele, aHajdn3a BIUSHHUS XO3SHCTBEHHOW IEsSTEIHHOCTU

YCJIOBCKA Ha COCTOAHUC NNPUPOAHBIX U HCKYCCTBCHHBIX 3KOCHCTCM. VYcunenue BHUMAHMS K HpHKHaI[HOﬁ HaIrpaBJICHHOCTH
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yuebHoro mpeamera «buonorus» MPOIUKTOBAHO HEOOXOJMMOCTHIO OOECHEYEHHs YCIOBHM Ji pPEUICHHs OJHON W3
aKTyaJlbHbIX 3a]la4 IIKOJIBHOTO OHMOJIOTMYECKOTr0 00pa30BaHUs, KOTOpas IpenanojaraeT GopMupoBaHHe Y OOydarOLIMXCs
CIIOCOOHOCTH aJaNTHPOBATHCS K U3MEHEHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHe cpeiHero o01ero 0opa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa obecrieunBaeT (OPMUPOBAHUE Y
oOyyaroluxcs MNpPEJCTaBICHUNH O HAay4yHOM KapTUHE MHUpA, pacuiMpseT U 0000IIaeT 3HaHUS O KMBOW Npupoie, eé
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHM3ali U 3BOJIIOLMH, CO3JAET YCIOBHS JJIsl: MO3HAHUS 3aKOHOB JKUBOU
npupoasl, (GOpMHPOBAaHUA (PYHKIIMOHAILHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pPOBOrO M 0O€30MacHoro obpasza >KU3HH,
HKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOLIECHHUS K )KMBOW MPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTHS UMEET TAaK)Ke JJIsl PELLICHUs] BOCIMTATEIbHBIX U PAa3BUBAIOIINX 3aJ]a4 CPEHEr0 OOIIETo
oOpa3oBaHMsl, couuanu3anuu oOydaromuxcs. M3ydeHue Ouonorun oOecniedunBaeT YCIOBUA Uil  (POPMHUPOBAHMS
WMHTEJUIEKTYaJbHbIX, KOMMYHHUKAllMOHHBIX W HMH(POPMALMOHHBIX HABBIKOB, ICTETHYECKOW KYJIBTYphl, CIIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUM C MPECTABIECHUAMH U3 IPYTUX y4€OHBIX IPEAMETOB, B YaCTHOCTH, (PU3UKHU, XUMUHU U
reorpaduu. Ha3pBaHHble NOJOXKEHUS O MNpeaHa3HAYeHHM YydeOHoro npeamera «bHOJOTUsS» COCTAaBUIM OCHOBY JUIS
OIpeeNIeHUs MOAX0A0B K 0TOOPY U CTPYKTYPUPOBAHUIO €TI0 COACPIKaHUs, IPEACTABIEHHOTO B IPOrpaMMe Mo OHUOJIOTHH.

Ot0op coxmepxkanuss ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE OCYHIECTBIEH C IO3ULMIMA
KyJIbTYPOCOOOPA3HOTO MOJX0/1a, B COOTBETCTBUM C KOTOPBHIM OOYyYarolMecs OJKHBl OCBOMTh 3HAHHUS M YMEHHS,
3HauMMble 111 (OPMHUPOBAHUS OOIIEH KyJIbTYphI, ONpPENEISAIOIINE aJCKBAaTHOE MOBEJACHUE YEJIOBEKAa B OKpPY’KaloIIEH
IPUPOJIHON cpelie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM JKM3HM M NpPAaKTUUECKOW aedrenbHocTH. Ocoboe MecTo B 3TOH
CHUCTEME 3HAHMW 3aHMMAIOT 3JIEMEHTHI COJEp>KaHUs, KOTOpbIE CIy>KaT OCHOBOM At (hOPMHUPOBAHMSI MPEACTABICHUI O
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAapTMHE MHUpPAa M LEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHHU3aluu OMOJIOrM4eCcKOro oOpa3oBaHMsl.

CTpykTypupoBaHHE COIEpXaHUS y4yeOHOro Marepuaja B IMPOrpaMMe IO OHOJOTHMHM OCYIIECTBICHO € Y4ETOM
IPUOPUTETHOTO 3HAYCHUS 3HAHUM 00 OTIMYUTENIBHBIX OCOOEHHOCTSAX KUBOW MPHUPOABI, O €€ YpOBHEBOIM OpraHu3aluu U
3BOJIIOLIMKM. B cooTBeTCTBUM C ATUM B CTPyKType YydeOHOoro mnpeamera «buosiorus» BblIeiIeHb CIEAYIOLINE
coJeprKaTenbHble TUHUM: «brosorusa kak Hayka. MeToipl HayyHOro mo3HaHus», «Kietka kak Guosoruyeckas cucteMay,



«Opranu3m Kak Ouojormueckas cuctema», «CuctemMa W MHOTooOpa3ue OpPraHHMYECKOro MHUpPay, «IBOJIOIUS KUBOUN
IPUPOABDY, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTI.

[enp u3ydenust yuebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBIaJeHHE OOYYaIOIIMMUCS 3HAHUSIMHU O
CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHM3aluy )KUBBIX CUCTEM Pa3HOTO paHra U MPHOOpETEHUE YMEHUH HCHOJIb30BaTh 3TH
3HaHUS JJI1 TPaMOTHBIX JEHCTBUI B OTHOILIEHUH 0OBEKTOB KUBOU MPUPOABI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX ITPOOJIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 0a30BOM ypoBHE OOECHEUMBAETCS PEIICHUEM
CJIEIYIOLIUX 3a/1a4:

OCBOEHHE OOYYAIOLIUMUCS CUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPUSIX, YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIIOTE3aX, MpaBUiax, CIyKalluX OCHOBOM /7151 ((OpMUPOBAaHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE MUPA, O
METOJIaX HAyYHOTO MO3HaHUs, CTPOCHUH, MHOI000pa3uu U 0COOEHHOCTAX JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluu,
BBIAAIOLINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIEAOBAHUAX B OUOJIOTUH;

(dbopmHpoBaHrE y 00y4aroUIMXCsl MO3HABATENbHBIX, MHTEIUIEKTyAJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B Mpolecce
aHaJli3a JTaHHBIX O MYTSAX Pa3BUTUS B OMOJIOTMM HAy4YHBIX B3IJIAJOB, MJEH U MOAXOIOB K M3YUYEHMIO KMBBIX CUCTEM
Pa3HOIO YpOBHSI OPTaHU3ALUY;

CTaHOBJICHHE y OOydYarommxcs oOuen KyJabTypbl, (PYHKIIMOHAIBLHON IPAMOTHOCTH, Pa3BUTHE YMEHHI OOBACHITH U
OLICHMBATh SIBJICHUSI OKPY’KAIOIIET0 MUPA KUBOW MPUPOAbl HA OCHOBAHUM 3HAHUM U OMbITA, TOJYUYEHHBIX NMPU U3YYECHUU
OHOJIOTHH;

dopMupoBaHrue y OOyyaroUMXcs YMEHUI WILIIOCTPUPOBATh 3HAUYEHHE OMOJOTMYECKMX 3HAHUNM B MPAKTUUYECKOM
JESITEIbHOCTH YEJIOBEKa, PA3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTUA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU IMO3HAHMS YEJIOBEKOM KHBOM MPUPOJBI, HEOOXOAUMOCTU OEpEeKHOIrO
OTHOUIEHUS K HEeW, COOIOIEHUS STUYECKUX HOPM MIPHU MPOBEAECHUU OMOJOTMYECKUX UCCIIEeI0BAHU;

OCO3HAaHUE IEHHOCTHM OHMOJOTMYECKUX 3HAHUW [UIsl TIOBBIIMICHHS YPOBHS OSKOJOTHYECKOW KYJIBTYpPBHI, MJis
(dbopMUpPOBaHKS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHUE NPUOOPETEHHBIX 3HAHUNW W YMEHUW B TIOBCEIHEBHOW KW3HHM JUIsl OIEHKH IIOCJIEICTBHM CBOCH
JESATEIBHOCTH 110 OTHOLICHUIO K OKpYXarolled cpene, COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBAaHUE U COONIOACHHUE MEp
npodUIaKTHUKU 3a00JIeBaHUMH.



B cucreme cpennero obmiero oopazoBanusi «buonorusy», uzydaemasi Ha 0a30BOM ypOBHE, SIBISIETCA 00s13aTEIbHBIM
y4eOHBIM MTPEIMETOM, BXOISAIINM B COCTaB MPeAMETHON 001acTu «EcTecTBEeHHO-HAayYHbIE PEAMETHD.

Jliis u3yueHus: 6uonoruu Ha 6a30BOM ypoOBHE CpeaHero oluiero oopasoanust orBoautcs 68 yacos: B 10 kiacce — 34
yaca (1 yac B He/IeII0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.
buonorus kak Hayka. CBA3b OMOJOTHUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMH €CTECTBEHHBIMH HayKaMH,

dunocodueit, ITUKON, ICTETUKONW U TipaBoM. Posb O6uonoruu B (hOpMHPOBAHUHM COBPEMEHHOW HAYYHOW KapTHUHBI MUpA.
Cucrema OMOJIOTHUECKUX HaYK.

Metoapl MO3HAHUSI JKUBOM TPUPOJBI (HAOMIOJAEHUE, SKCIEPUMEHT, OIMCAaHHWE, H3MEpPEHHE, Kiaccuukarms,

MOJIETUPOBaHUE, CTaTUCTUUECKass 00pabOoTKa JaHHBIX).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, JI)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

[Ipaktruueckast pabora Ne 1. «cnonb3oBaHuE pa3IMUHbIX METOJ0B IIPU U3yUYEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U UX OPraHU3AIUSA.

Kusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHusi ouosnoruu. OTINYUE JKUBBIX CHCTEM OT HEOPTaHMYECKOU

MIPUPOJIBI.

CpoiicTBa OMOCHCTEM M HX pa3HOOOpasue. YPOBHM OpraHU3alMd OHOCHUCTEM: MOJIEKYJSPHBIN, KJIETOYHBIH,

TKaHEBBIN, OPraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHUH ), OMOChEepHBI.

JlemoncTpanum:

Tabmuiel 1 cxembl: « OCHOBHBIC IPU3HAKH KU3HWY, « Y POBHU OPTaHU3AIMH KHBON IIPUPOIBI.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHYECKHN COCTaB KJIETKH. XUMHYECKUE JIEMEHTBI: MAaKpPOAJIEMEHTBI, MUKPOAJEMEHThI. Bona M MUHEpabHbIC

BCIICCTBA.

CDYHKIII/II/I BOAbI U MUHCPAJIBbHBIX BCIICCTB B KJIICTKC. Hozmepmam/le OCMOTHYECKOro OajaHca.



benku. CoctaB u cTpoeHHe O€TKOB. AMHUHOKHCIOTBI — MOHOMeEphl OenkoB. He3ameHumble U 3aMEHHMBIE
AMUHOKHUCJIOTHl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYpPhI OCIKOBON MOJEKYJbI (IEpBUYHASI, BTOPUYHAS, TPETUYHAS
U YeTBEPTHUHAs CTPYKTypa). XUMHUYECKUE CBOICTBa OenkoB. bronornueckue GpyHkuny 6€mKoB.

®depmeHThl — Ouoorndeckue katanu3aropbl. CTpoeHue GpepMeHTa: akTUBHBINA IIEHTP, CyOCTpaTHas Crielu(PUIHOCTb.
Kodepmentsl. Butamunbl. Otinyust GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBoasl: MOHOCaxapu bl (TJIIOKO3a, prud03a U J1e30KCupr003a), Tucaxapusl (caxaposa, JJAaKTo3a) U MoJucaxapuiabl
(kpaxmai, rIIMKOTeH, 1eJUT0103a). buomornyeckue GyHKIUMU YTIeBOIOB.

Jlunuael: Tpuriuuepuasl, (Gochomunuasl, crepounsl. ['mapodunbHO-ruaApodoOHBIE CcBOMcTBa. buonoruueckue
bynkuun munuaoB. CpaBHEHUE YTIIEBOIOB, OCJIKOB U JIMIIUIOB KaK UICTOYHUKOB SHEPTUH.

Hyxneunossie kuciotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCJIOT. CTpoeHue U (yHKIUU
JTHK. Ctpoenue u pyuxunu PHK. Bugst PHK. AT®: ctpoenue u GpyHKIMH.

[{uTonorus — Hayka o kjetke. Kiuetounas teopusi — npuMep B3auMOJIECHCTBUA UIEeH U (PAKTOB B HAYYHOM IO3HAHUHU.
Metobl U3y4eHUsl KIETKU.

Krerka kak menocTtHas sxuBas cucrema. O01e npu3Haky KJIETOK: 3aMKHYTasi Hapy>kHast MemOpana, mosiekyiisl JJHK
KaK TeHEeTHYECKH anmnapar, CucTeMa CUHTe3a Oenka.

Tunel KJIETOK: 3yKapuOTHYecKas U Mpokapuothyeckas. OCOOEHHOCTH CTPOEHUS MPOKAPHUOTHUECKOW KIIETKH.
Knerounas crenka Oaktepuil. CTpoeHHE SYKApUOTUUECKOU KIETKH. OCHOBHBIE OTJIWYHUS PACTUTEIHLHOM, >KUBOTHOU U
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTeHKA, TIITUKOKAIUKC, nx (yHkmuu. [Inasmarudeckas meMmOpaHa,
e¢ coiicTBa u pyHkiuu. [{uTomnazma u e€ opranouasl. OgHomeMOpanHbie opraHou bl kietku: IIIC, annapat [Nonbmku,
130COMBI. [loryaBTOHOMHBIE OpraHOUIbBI KJIETKU: MUTOXOHIPUH, TacTUAbL. [IpoucXoXaeHrne MUTOXOHAPUN U TUIACTHU/I.
Bunbr mmactun. HememOpaHHBIE OpraHOWIBI KIETKU: PUOOCOMBI, KJICTOYHBIA LEHTP, IEHTPHUOIU, PECHUYKH, JKTYyTHKH.
OyHKIMHA OPraHOUIOB KJIETKU. Brirouenus.

Anpo — perymsaTopHbIi 1eHTp KieTku. CTpoeHue sjpa: sjaepHas 000J0uka, KapuoruiasMa, XpOMaTHH, SAPBIIIKO.
XpOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.



JleMOHCTpauM:

[loptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnennen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P.
®pankiuH, K. M. bap.

Huarpammel: «PacripefienieHue XMMHUYECKHX JJIEMEHTOB B HEXUBOW NpUPOIe», «PacmpeneneHne XMMHYECKUX
AJIEMEHTOB B JKMBOM IIPUPOIE».

Tabnuiel u cxemsl: «llepuoandeckas Tabinia XUMUYECKUX 2JIEMEHTOBY, « CTpOCHUE MOJIEKYIIbI BOABDY, «bUOCHHTE3
oenka», «CTpoeHue MoJieKyibl 6enka», «Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenue mMonekyibl
AT®», «CtpoeHne 3yKapHOTHUECKON KIETKNW», «CTpOEHUE >KUBOTHOM KIETKW», «CTPOEHUE PACTUTEIBLHOM KIIETKH,
«CTpoeHue MpOKapuOTUIECKOU KIETKW», « CTpoeHuE AIpa KIETKN», « Y TIEBOABD, «JIMIuIbD.

OO6opyoBaHKE: CBETOBOW MHUKPOCKOII, 000pYyAOBaHUE JJIsl IPOBECHUS] HAOIIOECHUN, U3MEPEHUM, SKCIIEPUMEHTOB,
MUKpPOTIpEnapaTbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHaATbHBIX KJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

Jlabopatopuas pabotra No 1. «/3ydeHue KaTadIUTHYECKOW aKTUBHOCTH (DEpMEHTOB (Ha MpUMEpEe amMuiIasbl WA
KaTajasbl)y.

JlaGoparopHas pabdota Ne 2. «3ydueHue CTpoeHUsl KJIETOK paCTCHUH, )KUBOTHBIX U OaKTEpHil MOl MUKPOCKOIIOM Ha
rOTOBBIX MUKPOTIpENapaTax U UxX OMUCAHUEY.

Tema 4. ’/KusHeneATeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0O0IM3M. ACCUMWISIMS (IJTACTUYECKUA OOMEH) M JUCCUMUIISIUSA (PHEPreTHUYCCKUIN
oOMeH) — IB€ CTOPOHBI €IMHOTO Tpoiiecca MeTaboau3Ma. Pojib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPTUHU B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPOo(HBIA U TeTepoTpodHbIii. Ponb GepMEeHTOB B 0OMEHE BEMIECTB W MPEBPAIICHUN
SHEPI'UU B KIIETKE.

®ortocunte3. CetoBas u TeMHOBas (a3el porocuHTe3a. Peaknmm (orocuuTeza. IddextuBHOCTH (HOTOCHHTESA.
3HadeHre QoTocHMHTE3a IJIsl KU3HU Ha 3emiie. BriusHue yciaoBuil cpenbl Ha (OTOCHHTE3 U CHOCOOBI MOBBILIEHUSI €r0
MIPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.



XeMocHuHTe3. XeMOCHHTE3UPYIOIINe OakTeprn. 3HaUeHHE XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMJI€.

OHepreTuuecknuii 0OMeH B KJIeTKe. PaclienyieHue BelIeCTB, BBIICJIECHUE U aKKyMYJHMPOBAaHUE SHEPIHMH B KIIETKE.
Ortarbl sHEpreTnyeckoro oomena. I'nmukonus. bpoxenue u ero Buapl. KHCIOpogHOE OKHMCIIEHHE, WU KIIETOYHOE JIBIXAHHE.
OxucnurensHoe GocopunrpoBanue. IPGHEeKTUBHOCTh IHEPIETUIECKOTO OOMEHA.

Peakniun MarpuuHoro cunres3a. ['enerndeckas uHbopmarusa u JIHK. Peanuzanus renernueckoil nHpopmaiuu B
KJeTke. ['eHeTnyeckuii kog u ero cBoictea. Tpanckpumnuus — Matpuunbiidi cuHTe3 PHK. Tpancnsuus — 6uocunTtes Oenka.
Oranel Tpancasiuuu. KogupoBanre aMMHOKHUCIOT. Poiib ppubocom B OMOCHHTE3E OeliKa.

Hexkinerounsie ¢popMsbl xku3Hu — BUpycChl. Mictopust oTkpeiTus BupycoB (/1. Y. UBanoBckuit). OcOOEHHOCTH CTPOEHUS
U JKM3HEHHOro IWKIJa BUpYycoB. bakrepuodaru. bone3nu pacreHuid, >KUBOTHBIX U YE€JIOBEKA, BBHI3bIBAEMbIC BUPYCAMH.
Bupyc ummynonedunura yenoseka (BUY) — BozOyautens CIIM/la. ObpatHas TpaHCKpHUIMIUs, peBepTa3a U UHTErpasa.
[IpodunakTuka pacnpocTpaHEeHUs! BUPYCHBIX 3a00JICBAHMI.

JlemoHncTpanum:

[Toptpetsi: H. K. Konsuos, /1. 1. UBanoBckuii, K. A. Tumupsses.

Tabmuet u  cxembl: «Tunel nuTanusy, «Merabonusm», «MUTOXOHAPUSY, «DHEPreTHUECCKUd O0OMEH»,
«Xnopomtacty, «®Potocunresy, «Crtpoenue JIHK», «Crtpoenue u ¢dyHKIMOHUpOBaHUE TeHa», «CuHTE3 Oenkay,
«I'enetnyeckuii koa», «Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbl UK Bupyca CIIM/a, Oaktepuodaray,
«Permukanmsa JIHK.

O6opynoBanue: wmonenu-anrumkanuun «YaBoeane JHK wu Tpanckpumnuus», «buocunte3 Oenka», «CTpoeHue
KJIETKW», Mozelb cTpyKTypsl JTHK.

Tema S. PasMHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPIaHU3MOB.

KieTounbiii Uk, Wi >KU3HEHHBIM UK KieTku. Mutepdaza u muto3. Ilporeccel, nporekaromue B uHTEepdase.
Permnmukamms — peaknus wmatpuuHoro cuute3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBIM HAbOp — KapuUOTHIIL.
JIMTIONIHBI W TalUIOMJIHBIA  XPOMOCOMHBIE HaOopbl. Xpomatunbl. lluTomornueckue OCHOBBI Pa3MHOKEHUS H
VH/IMBU1YaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knetkn — Muto3. Craguu murto3sa. [Iporeccel, mporcxoasiye Ha pa3HbIX CTaAUSAX MUTO3a. brosornueckuii
CMBICJI MUTO3a.



[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

@opMbl Pa3MHOKEHHUSI OPraHU3MOB: O€Clojioe M MoJIoBOe. Buiabl Oecrnosioro pa3MHOXKEHUS: JICJICHHE HAJBOE,
MMOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpPA30BaHUE, BETE€TATUBHOE pa3MHOXKeHUE. VICKycCTBEeHHOE KIIOHUPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meito3. Cragum wmeiio3a. [lpoueccel, mpoucxondiine Ha cragusax Menosza. lloBeneHune XpomocoM B Melo3e.
Kpoccunrosep. bruosornuecknii CMbICI U 3HAYEHHE MEN03a.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJIOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE Kee3bl: CEMEHHUKH U STMYHUKU.
OOpazoBaHue W pPa3BUTHUE TMOJOBBIX KIETOK — rameT (CIepMaTro30ufl, SUIEKIeTKa) — CIIEPMAaTOr€HEe3 W OBOTEHE3.
Oco0EeHHOCTH CTPOEHUS AUIIEKIETOK U criepMaTo3ouoB. OmiogorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpPHOTEHE3). ITanbl IMOPHUOHAIBHOTO
Pa3BUTHS y TMO3BOHOYHBIX >KMBOTHBIX: APOOJIEHUE, racTpyisiius, opraHoreHes. IloctamOpuonansHOEe pa3BuTHe. THUIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHUS: TIPSIMOE, HenpsiMoe (JIMYMHOYHOE). BriusHue cpenbl Ha pa3BUTHE OPTraHU3MOB, (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTAIUN PA3BUTH.

JlemoHcTpanum:

Tabmuubl 1 cxembl: «DopMbl pa3MHOKEHUSI OPTaHU3MOBY», «JIBOMHOE OIUIOJOTBOPEHUE y LIBETKOBBIX PACTEHUN»,
«BereratuBHOE pa3sMHOXKEHHE pacTeHU», «[lenenue wimetku Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpoMocombly, «Kitetounbii tmki», «Pemmukamusa [IHK», «Mwutoszy, «Mehos3y», «lIpsimoe m HenpsiMoe pa3BHUTHEY,
«l"ameroreHnes y MIEKONMUTAIOIIMX U YETTOBEKa», «OCHOBHBIC CTAJIMU OHTOTE€HE3a».

OO6opynoBaHue:  MHUKpPOCKOM,  MHUKporpenapatel  «CrnepMaTto3ouabl  MICKONHUTAIONMIETO»,  «SIHIeKIeTKa
MIeKonuTaromero», «KapuoknHe3 B KIETKax KOpellKa JyKa», MarHUTHas MOJAENb-anIuiukanus «JlereHue KieTKn,
moaenb JIHK, Mmoaens MetadazHoit XpoMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

JlabopatopHas pabora Ne 3. «HaOmiomenme MuTO3a B KJIETKaX KOHYMKAa KOpEHIKa JIyKa Ha TOTOBBIX
MHUKPOIIPENapaTaxy.
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JlabopartopHas pabota Ne 4. «M3ydyeHne cTpoeHus MOJOBBIX KIETOK Ha TOTOBBIX MUKpOTpENapaTax.

Tema 6. HacsieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[IpeameTr m 3amaun TeHeTHKU. VicTopus pa3BUTHS TEHETUKHU. PoJib IUTONOTHH W SMOPHOJIOTHMH B CTaHOBIICHUHU
reHeTHKU. Bkiag poccuilckux u 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETUKH. MeETO/Abl T€HETUKU (THOPUI0IOTHYECKUH,
[IUTOTEHETUYECKUM, MOJIEKYJISIpHO-TeHeTHYeCKnit). (OCHOBHBIE TE€HETHYECKHE TMOHATUA. ['eHeTmdeckas CHMBOJIMKA,
HCIMOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJE0BaHUs MPU3HAKOB, YcTaHOBJIeHHBIE I'. Menaenem. MoHOruOpuHOE CKpeluBaHue. 3aKoH
eMHO00pa3usi THOPUZIOB MEPBOro MokojeHus. [IpaBuiio TOMUHUpPOBaHMS. 3aKOH pacileryieHus mpu3HakoB. ['mumortesa
YuCTOTHI raMeT. [1oiHOE 1 HenosHOe TOMUHUPOBAHUE.

JuruOpugHoe CKpenMBaHue. 3aKOH HE3aBUCUMOTO HaclieJoBaHUs Npu3HAKoB. [luToreHernueckre OCHOBBI
JTUTHOPUAHOTO CKpEIIMBaHUs. AHaIU3UpYIOllee CKpemuBaHue. VCmosib30BaHWE aHATU3UPYIOMIETO CKPEIIMBAHUS IS
OIpPEJIEICHHS TEHOTUIIA OCOOU.

CuerienHoe HacnegoBaHue mpu3HakoB. Padota T. Moprana mo CreryieHHOMY HaclieJJoBaHWIO0 TeHOB. Hapyienue
CLCIUIEHUS T€HOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCcKue KapThl.

['enetnka mona. XpOMOCOMHOE OINpEAeICHUE Mojia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI. l'OMOrameTHele H
reTeporaMeTHbie opranu3mbl. HacnemoBanue npu3HakoB, CIEMJICHHBIX C MOJIOM.

N3MeHunBOCTh. BHbl M3MEHUMBOCTH: HEHACJIEACTBEHHAs] W HACJEACTBEHHas. Poib cpeapl B HEHACIEACTBEHHOU
U3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(DUKAIIMOHHOW W3MEHUMBOCTU. BapuwalMoHHBIA psAl ¥ BapuallMOHHAs KPUBasi.
Hopma peaknuu mnpusHaka. KoJMdecTBEHHbIE M KAUYECTBEHHBIE MPU3HAKM M HUX HopMma peakuuu. CBoMCTBa
MO (DUKAIIMOHHOW U3MEHUUBOCTH.

HacnencrBenHas, Wi reHOTUITHYECKasl, U3MEHUYNBOCTh. KoOMOMHATHBHASI N3MEHIMBOCTL. Mei03 1 TTOJI0BOM IpoIiece
— OCHOBa KOMOWHATMBHOW W3MEHUMBOCTUA. MyTanmoHHass W3MEHYMBOCTh. Kiaccudukaius MyTaluidi: TEHHBIC,
XPOMOCOMHBIC, T€HOMHBIC. YacToTa M MpUYUHBI MyTanuil. MyrtareHHbie (akTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacinenctsenHon nameHunsoctu H. 1. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.
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['enernka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETHKH YEJIOBEKA: T€HEATIOTMUECKUil, OJTIM3HELOBBIH,
[UTOTCHETUYECKUN,  OMOXUMHUYECKHM,  MOJEeKyIsipHO-reHeTuueckud.  COBpEeMEHHOE  OIpenesieHHe  T'€HOTHIA:
IIOJJHOTEHOMHOE CEKBEHHPOBAHHE, TEHOTUIIMPOBaHWE, B TOM uyucie ¢ nomoubto [I[[P-anamn3a. HacnencrBeHHbie
3a00JIeBaHUs YeJIOBEKa: TeHHbIe 00JIe3HU, 00JI€3HU C HACJIEACTBEHHOM MPEIpacioyioKeHHOCThIO, XPOMOCOMHbBIE OOJIC3HHU.
Comarnyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpMHIMUIBI 30pOBOTO OOpa3a >KU3HHU, JMATHOCTHKU,
NPO(HIAKTUKY U JIEYEHUS] T€HETUYECKUX Oosie3Hell. MeauKOo-TeHeTHYEeCKOEe KOHCYJIbTHPOBAaHNE. 3HAYEHUE MEIULIMHCKOM
TEHETUKU B MPETOTBPAICHUN U JICYEHUN FEHETUUECKUX 3a00JICBaHUM YeIoBEeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukon, H. B. Tumodeer-Pecorckuii, H. 1. BaBuiios.

Tabnuibl U cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTEHETUYECKas OCHOBAY, «3aKOH PACIICTUICHUS U €r0
[UTOT€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI ramer», «JuruOpuaHoe ckpenmBanuey», «llutomornueckne OCHOBBI
TUTHOPUIHOTO CKpeluuBaHus», «Meno3», «B3anMoneicTBrue aienbHbIX Te€HOBY», «l'€HeTHuecKhe KapTbhl pacTeHH,
JKUBOTHBIX M 4YeJOBeKa», «['eHeTnka momnay», «3aKOHOMEPHOCTH HACIEIOBAHMS, CLETUIEHHOTO ¢ mosiom», «KapuoTumsl
YyelioBeKa U IKUBOTHBIX», «Buasl wm3MmeHunBocTH», «MomudukanuonHas H3MEHUMBOCTH», «HacnemoBanue pe3syc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTH.

O6opynoBanue: Mojaenu-ammmkauun — «MoHoruOpuaHoe  ckpemuBaHue», «HemonHoe — JOMUHUpPOBAHHEY,
«/Iurnbpuanoe ckpemuBanue», «llepekpéct XxpoMocom», MUKPOCKOIT U MUKporpenapar «/po3zodpuna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I opox moCceBHOM.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlaGoparopHas pabora Ne 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO CKpEUIMBAHUS Y
JpO30(HIIbI HA TOTOBBIX MUKPOMPEapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHne Moau(pUKAIIMOHHOW W3MEHUYUBOCTH, TTOCTPOCHUE BAPHAIIMOHHOTO psifa U
BAPUALIMOHHOUN KPUBOW».

JlabopaTtopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(uibl Ha TOTOBBIX MUKpOIIpErapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTtaBieHue U aHAJIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.
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Cenekuus Kak Hayka W MPOLECC. 3apoKACHUE celeKIuu u aoMmecTukanus. Yuenue H. M. BaBuioBa o meHTpax
MPOUCXOXKACHUS W MHOT00Opa3usi KyJbTYPHBIX pacTeHHid. L[eHTpbl MpOMCXOXKIEHUs IOMalIHUX >XUBOTHBIX. CoOpT,
opoAa, ITaMM.

CoBpeMEHHbBIE METOJIbl CEJIEKIMH. MacCcoBbIi U HMHAUBUAYAIbHBIA OTOOPHI B CEJIEKIIMM PACTEHUN U JKUBOTHBIX.
Omnenka sKkcTepbepa. biaM3KopoACTBEHHOE CKpellMBaHWE — MHOpUAMHT. Yucrtas auHusg. CKpellMBaHWE YMCTHIX JIMHUIL.
['ereposuc, nunu rudbpuaHas cuna. HeponctBeHHoe ckpeluBanue — ayTOpuauHr. OTaanénnas ruopuansanus u e€ yCrexu.
HcKyCCTBEHHBI MYTAareHe3 W IIOJYyYEHUE MOJMIUIONIOB. JIOCTMKEHUA CEIEKUMH pAaCTeHUM, KUBOTHBIX W
MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib Mpou3BOACTBA. ['eHHas uHXkeHepus. OTambl co3gaHus pekomOuHantHOM JIHK wu
TPaHCT€HHBIX OpraHu3MoB. Kiilerounas nnxeHepus. Kiierounsie KyiabTypbl. MUKPOKJIIOHAJIBHOE Pa3MHOKEHHE PACTECHUM.
KiionupoBaHue BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTMUYECKHE W 3THUYECKHE MPOOJIEMBI.
I'MO — reneTrndecku MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauuu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypumn, I'. /{. Kapneuenko, M. ®@. NBaHOB.

Tabmuubl u cxembl: Kapta «LleHTppl MNPOUCXOXKAEHUS W MHOTo00pas3usi KyJIbTYpHBIX pacTeHui», «llopoasl
JOMAIlIHUX JKUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHuit», «OtaanénHas ruOpuausauus», «Pabotsl akagemuka M. O.
WanoBa», «llomumnonnus», «OObekThl  OuOTexHOJOrMM», «KierouHble  KyJIbTypbl U KJIOHHPOBAHHUER,
«KoHCTpynpOBaHK€e U IEPEHOC F'€HOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKM IUIOJIOB U KOPHEIUIOAOB JUKHX (POPM M KYJIBTYPHBIX COPTOB pacTeHHid, repOapwii
«CenbCKOX035UCTBEHHBIE PACTEHHUS.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOBI M JTOCTHIKEHUS CEJEKIHMH PAaCTEHUH W JKUBOTHBIX (HA CEJIEKLMOHHYIO CTAHIMIO,
IUIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YYacCTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOPUIO arpOyYHHUBEPCUTETA WM
Hay4YHOTO LEHTPA)».
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11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeanochbuIKM BOZHUKHOBEHUS SBOJIOIMOHHON TEOpUHU. DBOIIOIMOHHAS Teopus U €€ MecTo B Ouosioruu. BiausiHue
HBOJIIOLIMOHHON TEOPUH Ha pa3BUTUE OUOJIOTUU U IPYTUX HAYK.

CuzerenbcTBa 3BOIOLMY. [laneoHToNOrMYeCKUe: MOCIEN0BATEILHOCTh MOSBJIEHUS BUIOB B MaJ€OHTOJIOTMYECKON
JIETONUCH, NTepexoaHbIe popMbl. buoreorpapuyeckue: cxoncTBo U paznuure ¢payH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHONOrMYecKre: CXOACTBA U pa3iauuusg HMOPHUOHOB pa3HbIX BHJIOB IO3BOHOUYHBIX. (CpaBHUTEIBHO-
aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHbIC, PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE:
CXOJICTBO MEXAHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJNYECKUX MYTEN y BCEX OPTaHU3MOB.

OBomornmonHas teopus Y. Jlapuna. [IpeAnochulkn BO3ZHMKHOBEHMS JapBUHW3MA. J[BMXKYIIWE CUIIBI 3BOIIOLUU
BUJ0B 10 /lapBuHY (M30BITOYHOE PAa3MHOXKEHUE IIPU OIPAaHUYEHHOCTH PECYpPCOB, HEOIpeneaEHHass N3MEHYUBOCTh, OOpHOa
3a CyILECTBOBaHHUE, ECTECTBEHHBIN 0TOOP).

Cunrernueckas teopus 3Boouu (CTI) u €€ OCHOBHBIE TOJIOXKEHHUS.

Muxkpossosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrkymne cuibl  ((akTophl) 3BOJIOLNMM BUAOB B MpUpoAe. MyTaluMoOHHBIA TpoLUecc W KOMOMHATHUBHAs
U3MEHYUBOCTD. [lomynsiiiioHHbIe BOTHBI U Apeid reHoB. V30511 1 MUrpanus.

EctecTBeHHbI 0TOOp — HampaBIAIOMINN GakTop dBoIonUU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco0eHHOCTh OPraHrW3MOB KakK pe3yJabTaT »HBomonuu. llpumepbl mnpucnocoOlieHuid y OpraHU3MOB.
Apomopho3bl 1 nAMOATANTALUY.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIC (hOpMBI BH1000pa30BaHus: Teorpaduueckoe, YKOJIOTHIECKOE.

MakposBomonus.  DPopMbl  3BOJIOLUMHU:  (QUIIeTHYECKasi, JUBEpPreHTHas, KOHBEpPreHTHas, MapaulelbHasl.
Heo6GpaTuMoCTh 3BOJTIOIHH.

[TpoucxoxaeHue oT HecnelMaIu3upoBaHHbIX peaKoB. [Iporpeccupyromas cnenyanu3anus. AganTUBHAS paJaraliysl.

JdeMoHcTpanuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ®. Mrosiep, A. H.

CeBep1oB.
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Tabmumplt u cxembl: «Pa3BuTue oOpraHmyeckoro Mupa Ha 3emie», «3apOoJbllid TO3BOHOYHBIX KUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00ppOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY», «MHOTOOOpa3ue COpTOB PacTCHUI»,
«MHorooOpasue  TopoJ  KUBOTHbIX»,  «llomymsuum»,  «MyTanmoHHass  H3MEHYHMBOCTH»,  «ApPOMOP(O3bI»,
«Mnuoananramumny, «O0mas nereHepanus», «JIBumxkyiume cuibsl 3Boonuny, «Kapra-cxema mapuipyra myremectBust Y.
Hapsuna», «bopb0a 3a cymiectBoBaHue», «lIpucnoco6ieHHOCTh OpraHu3MoBy, «l'eorpaduueckoe BUI000pa30BaHUEY,
«IKOJIOTUYECKOE BUIO0OPAZOBAHUEY.

OOopynoBaHHE: KOJUJIEKIMS HACEKOMBIX C pPA3JIMYHBIMU TUIIAMU OKpPAaCKH, HAOOp IJIOJOB M CEMSIH, KOJUIEKIIHS
«IIpuMepsI 3aIUTHBIX TPUCTIOCOOJICHUN Y )KUBOTHBIX», MOJIe]h « OCHOBHBIC HAIIPABJIICHUS IBOIIOIUNY, 00BEMHAS MOJIEITb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduyeckas kapra mupa, KomuieKius «DPopMbl COXPaHHOCTH MCKOIAEMbIX KUBOTHBIX M PACTEHUI», MOJIEIb
ammumakamusa  «llepekpéct  xpomocom», BrmaxkHble npenaparbl «Pa3BuTme HacekoMoro», «Pa3BuTHE JATYIIKNY,
MuKponpenapar «lpo3zodpuna» (Hopma, MyTariuu (OpMbl KPbLUILEB U OKPACKH TEJA).

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopHas pabota Ne 1. «CpaBHeHre BUI0B 110 MOPGHOIOTHIECKOMY KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble PEACTABICHUS O 3apPOXKIACHUM kM3HU. HayuHble rTunoTe3sl BOSHUKHOBEHUS KU3HHU Ha 3eMJie: abroreHes
U TmaHcnepMmus. XHUMHUYECKas »HBOJIOLMA. AOUOTEHHBIM CHHTE3 OpraHMYeCKHX BEIIECTB M3 HEOPraHMYECKHX.
DKCnepUMEHTAIbHOE TIOJITBEPKACHIUE XUMHUUIECKON IBONIONMU. HadanbHble 3Tanbl Ouogornyeckoi 3Boonuu. ['unoresa
PHK-mupa. ®opMupoBaHue MeMOpPaHHBIX CTPYKTYpP M BO3HUKHOBEHHME MPOTOKIETKU. [IepBble KIETKM U UX SBOJIIOLUA.
@opMHUpOBaHUE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emiie o spam u nepuoaam. Karapxei. Apxeiickas u nporepo3orickas 3pbl. [laneo3olickas spa
U e€ IepUoIbl: KEMOPUICKUHN, OPIOBUKCKHM, CUITypUMCKUH, T€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3oiickas 3pa u €€ nepuopl: MajeOreHOBbIN, HEOT€HOBbBIM, AHTPOIIOT€HOBBIH.

15



XapakTepucTuKa KIMMAaTa U T€0JOTMYECKUX Mpo1eccoB. OCHOBHBIE 3TAIbl 3BOJIIOLMH PACTUTENBHOIO U )KMBOTHOTO
mupa. ApoMop(o3bl y pacTeHuit 1 skuBOTHBIX. [losiBNIEHNE, pacBET U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHn4ecKoro MUpa Kak OTpa)keHUe 3BOJIIOLMH. OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

DBOJIIOLKA YEJIOBEKA. AHTPOIIOJOTHS KaK HaykKa. Pa3BUTHE MpeacTaBieHUl O MPOUCXOKICHUH YeloBeka. MeTo bl
M3y4YeHHs aHTpororeHe3a. CxoACTBa U pa3iinyus YeJI0OBEKa U )KMBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBrxymue cuibl (dakTopel) aHTpomoreHeza. HacliencTBeHHass W3MEHUMBOCTh M €CTECTBEHHBIM OTOOpP.
OO1ecTBeHHBIM 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAHUM TPY/la, MBIILJIEHUE, PEYb.

OCHOBHBIE CTaJAMM U BETBU HBOJIFOLMU YEJIOBEKA: ABCTPAJIONMTEKH, YeloBeK yMenblil, YenoBeK MpsIMOXOISAIINH,
YenoBek HeaHaepTanbckui, YeraoBek pa3syMHbli. Haxoaxum HCKOmaeMbIX OCTATKOB, BpEMs CYLIECTBOBAHHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpONEOHAHAs (€Bpa3HiiCcKasi), HErpo-aBCTPATOUIHAS
(’xBaTOpHUalibHAs), MOHTOJIOMJHAs  (a3WaTCKO-aMepukaHckasi). UYepTsl  IPUCIOCOOJEHHOCTH — MPEACTAaBUTENICH
YeJIOBEUECKHX Pac K YCIOBUSM CylllecTBOBaHUA. ENMHCTBO yenoBeueckux pac. Kputuka pacuszma.

JdeMoHCcTpauu:

[Toptpetsr: @. Pequ, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabnuiel u cxemsl: «Bo3HukHOBeHUE COJIHEUHOUM cUCTeMbl», «Pa3BuTHE OpraHudeckoro mupan, «PacturtenbHas
KieTkay, <«OKuBoTHas kieTka», «llpokapuornueckas kineTka», «CoBpeMEHHas CHCTEMa OpPraHUYeCKOro MHpay,
«CpaBHEHHE aHAaTOMUYECKUX YEpT CTPOCHUS 4YeJIOBEKa M YeIOBEKOOOpa3HbIX o00e3bsiH», «OCHOBHBIE MecCTa
NAJICOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO 4elIoBeKa», «JlpeBHeimme nmoan», «/pesaue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HenoBeyecKkrue pach».

Oo6opynoBanue: mynsku «lIporcxoxknenne denoBeka» (OIOCTBI aBCTPAJIONMUTEKA, MUTEKAHTPONA, HEaHAEPTalblia,
KPOMAaHbOHIIA), CJENKH WM U300paKeHHs] KaMEHHBIX OpYAUil MEepBOOBLITHOrO dYelloBeKa (KaMHHU-YOMIEphl, pyoOuia,
ckpeba), reoXpoHOJIoruueckas Tabnuua, Kosekuus «Dopmbl COXpaHHOCTH HCKOMAEMBbIX KUBOTHBIX M PACTCHUID.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

[Ipaktuueckas pabora Ne 1. «3ydyeHne uCKONaeMbIX OCTATKOB PACTEHUI U dKUBOTHBIX B KOJUICKIUSIX).

DKCKypcusi «IBONIOLUS OPraHUYECKOro MUpa Ha 3eMJie» (B €CTEeCTBEHHO-HAYUYHbBINA UM KpaeBeTUeCKuil My3en).
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Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

OKOJIOTHsl KaK HayKa. 3aJadyd M paszeibl 3KOJOTMU. MeToabl 3KOJIOTMYECKMX HCCIENOBAaHUNA. JKOJOTMYECKOe
MHPOBO33PEHNE COBPEMEHHOTI'0O YEJIOBEKA.

Cpenbl 00MTaHMSI OPraHU3MOB: BOJHAS, HA3EMHO-BO3IyIIIHAs, IOYBEHHAs, BHYTPHOPraHU3MEHHAS.

Oxonoruueckue (akropel. Kiaccudukanusa skonorudeckux —(HakTopoB: aOMOTHYECKHE, OUOTHYECKHE U
aHTPOIOTeHHbIE. J[efiCTBUE KOJIOTMYECKUX (PAKTOPOB HA OPTraHU3MBI.

AOuoTtnueckue (QaxkTopbl: CBET, TeMmIepaTrypa, BiIaxHOCTb. DotonepuoausMm. IIpucnocobneHuss opraHusMoB K
NeUCTBUIO a0UOTHYECKUX (HaKTOPOB. bruonornueckue puTMsl.

buotnyeckue paktoprl. Buasl OMOTHYECKUX B3aUMOJIEHCTBUN: KOHKYPEHIIUS, XUIITHUYECTBO, CHMOMO3 U €ro (hOPMBI.
[Tapa3zutusm, Koorepaius, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEHTpaIU3M.
3HaueHHe OMOTUYECKUX B3aUMOACHCTBUM JJI CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEePUCTUKU Tonyasuud. OCHOBHBIE IOKA3aTENH MOIMYJSIUU: YUCIEHHOCTb, IUIOTHOCTb,
POXKIaEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLUs. JMHAMUKa YHCIEHHOCTH MOMYJISILIMU U €€ perysiuus.

JdeMoHCcTpauu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxemsl: kapta «lIpupomnbie 30HBI 3emiu», «Cpenbl OOMTaHUS OPraHU3MOBY», «DOTONEPHOIUZIM,
«ITonynsiiumny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJISIUU UH(Y30pUU-Tyhenbkuy, «llumessie nemnm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonorudaeckue 0cCOOEHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTUE YEPEHKOB KOJIEYCay.

[IpakTuueckast padota Ne 2. «I1oacy€T MIOTHOCTH MOMYJISAIUNA PA3HBIX BUIOB PACTCHUIN.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

Coo0OmiectBO opranm3MoB — OuoileHo3. CTpyKTypbl OWOIIEHO3a: BHUIOBasi, MPOCTPAHCTBEHHAs, TpoQuUecKas
(mumeBas). Buapi-nomuaanTel. CBsi3u B OMOIICHO3E.

DKkoJyioruueckue cucteMsl (3xocuctemsl). [lonsiTue 006 3KOCUcTEME U OHoreoneHo3e. OyHKIMOHATbHBIE KOMITOHEHTHI
DKOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEAYLEHThl. KpyroBopoT BEIIECTB MW MNOTOK HHEPIMUM B DKOCUCTEME.
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Tpoduueckue (numieBbie) ypoBHH dKocucTeMbl. [IumieBsie 1enu u ceti. OCHOBHBIE MOKA3aTeNIn AYKOCUCTEMBI: OroMacca,
MPOIYKITHSA. DKOJOTUYECKHE MUPAMUABL: TMPOIYKIIMU, YUCIECHHOCTH, OmMoMacchl. CBONCTBA IKOCUCTEM: YCTONYHBOCT,
camoperyJsnus, pa3pute. CyKIeccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOMHOTO WM IIMPOKOJIMCTBEHHOTO Jieca.

AHTPONOreHHBIE HPKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI. bronornyeckoe W XO3sIICTBEHHOE 3HAYEHUE
arpod’KOCUCTEM B YPOOIKOCHUCTEM.

buopa3znooOpazue kak (HakTop ycTOWYUBOCTH 3KOocUcTeEM. CoXpaHeHuEe OMOJOTMYECKOro pa3HooOpasus Ha 3emile.

Vuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u cTpykrypa O6mocdepnl. JKuBoe BEIIECTBO U €O
bynkuun. OcobeHHocTn Ouochepsl Kak riao0anbHOM AKOCUCTEMBI. J[MHaMHueckoe paBHOBeCHE M OOpaTHasl CBS3b B
ouocdepe.

KpyroBopoThl BeleCTB U OHMOTCOXMMHUUYECKHE LMKIBI 3JIEMEHTOB (Yyrjiaepojia, a30Ta). 30HaJbHOCTh OHOChEpHI.
OcHOBHBIE OMOMBI CYIIH.

UenoeyectBo B Omocdepe 3eMin. AHTpONOreHHbIe H3MEHEHHs B Ouocdepe. ImobanbHBIE SKOJIOTHYCCKHE
POOJIEMBI.

CocymiecTBOBaHuUE NMPUPOIbI U YesioBeuecTBa. CoxpaHeHrue OMopa3HOoOOpasusi Kak OCHOBA YCTOMUUBOCTH OMOCHEPHI.
OcHoBa paIMoOHAIBHOTO YIPaBICHUS MPUPOJTHBIMUA PECypCaMH M HUX HCIIOIb30BaHUe. J[OCTMKEHHMS OMOJIOTHH M OXpaHa
TIPUPOJIBIL.

JdeMoHCTpauu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckui.

Tabmuubr 1 cxembl: «[lumessie 1enm», «buoneHo3: coctaB U cTpykrypa», «lIpupoansie coobmectBay, «llemm
MUTaHUs», «ODKOJIoTHUecKas mupaMuia», «buochepa m dYemoBek», «IKOCHCTEMa IIMPOKOIMCTBEHHOTO Jiecay,
«JKocucTeMa XBOWHOTO Jieca», «buorieno3 Bomoéma», «ArporeHos», «lIpuMmepHble aHTPONMOTEHHBIE BO3JCHCTBUS Ha
pUpoay», «BaxxHenmme MCTOUHMKHU 3arpsi3HEHUs] BO3AYyXa M T'PYHTOBBIX BOA», «[louBa — BakKHEWIIas COCTaBISIOLIAsS
ouochepr», «Daktopsl nerpamanuu mouBy», «llapaukoBeiii AddexT», «DakTOphl PATUOAKTUBHOTO 3arpsi3HEHUS
ouocdepnl», «O0mas cTpykrypa ouochepsi», «PacnpoctpaneHue xxu3nu B ouochepe», «O30HOBBIN dKkpaH Ouochepn»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B pUpoae».
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ObopynoBaHue: MoJenb-anmanuKkanus «TunudHele OHOLEHO3bD», Tepbapuil  «PactuTenbHble CcoOOIIECTBAY,
Kosutekuuu «buoneHosy, «Bpeaurenn BaXHEHIINX CEIbCKOXO03MCTBEHHBIX KYJIbTYp», TepOapuy U KOJUIEKIUU PACTEHUI
YU OJKMBOTHBIX, IPUHAUICKAIIME K Pa3HbIM DOKOJOTMYECKMM TIpynnaM OJHOTrO Buaa, KpacHas xHura Poccuiickon
®enepannn, n300paxeHUsI OXPaHAEMbIX BUAOB PACTEHUN U )KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA BA30BOM YPOBHE
CPEJHETI'O OBLIHEI'O OBPA30OBAHUSA
Cornmacno ®I'OC COO, ycranaBnuBalTCi TpeOOBaHUS K pe3yslbTaTaM OCBOCHHS OOYYarOIIMMHCA TPOTPAMM
cpeaHero o0Iiero o0pa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U PEAMETHBIM.

JINUHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpeaMera «bHOJIOrHsD) BBIIEICHBI CIECAYIOIIME COCTABIISIOLIUE:
OCO3HaHME OOYYAIOIIMMUCS  POCCHMCKON  TpaKJAaHCKOM  HJEHTUYHOCTU — TOTOBHOCTM K  CaMOPa3BUTHIO,
CaMOCTOATEILHOCTH M CaMOOIIPEJICICHUIO, HATMYUE MOTHUBAIIMM K OOYYEHUIO OWOJIOTHH, IIEJICHANPABICHHOE Pa3BUTHE
BHYTPEHHHMX YOEXIEHUNU JIMYHOCTH HA OCHOBE KJIOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUNA pa3BUTHUS
OMOJIOTMYECKOTO 3HAaHMS, TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCsi PYKOBOJCTBOBAaThCS B CBOCH JEATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIIUMHU CUCTEME OMOJIOTHYECKOT0 00pa30BaHMsI, HAIMYUE DKOJIOTHYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HEHHBIC TIIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpenMeTa «buosorusy» JocTUraroTcs B €AUHCTBE y4eOHOW M BOCHUTATEILHOMN
JIESITETbHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMH POCCHUMCKUMH COLMOKYJIBTYPHBIMH, MCTOPUYECKMMH U TYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMU B OOIIIECTBE MpaBWJIaMU M HOpMaMH TMOBEJICHUS U CIIOCOOCTBYIOT MpoIeccaM
CaMOITO3HAHUS, CAMOBOCIIUTAHHS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIUU JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K
3aKOHY W TMPaBOMOPSJIKY, YEJIOBEKY TpyAa U CTapiieMy MOKOJICHHIO, B3aMMHOTO YBAKECHHS, OEpEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJICIUIO U TPAIULKSIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccurickor denepanunu, IpUpoIe U OKPYKaArOIIEH
cpene.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS YIeOHOTO mpeaMeTa «bruoiorusy TOJKHBI OTpaXKaTh TOTOBHOCTh U CITOCOOHOCTH
OOy4JaromMXcsi PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlN{, TMO3UTHUBHBIX BHYTPEHHHX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO
o0111eCTBa, pACIIMPEHHUE KM3HEHHOTO OMbITa W OIbITA JACATEILHOCTA B MPOIIECCE peaiu3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUSI:
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c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3ZHMIIMKA OOYYAIOIIETOCS KaK aKTHBHOTO W OTBETCTBEHHOI'O YJIEHA POCCHUUCKOTO
o01IecTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEW, YBAKCHHUE 3aKOHA U IIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JESITENIbHOCTU MPU CO3JAaHUU YYEOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX U
MO3HABATENIbHBIX 33/1a4, BBINOJIHEHUH OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEEATh COOCTBEHHYIO MTO3UIIUIO IO OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCHCTBUSX HEOOXOJAMMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBHS JIIOACH C pa3sHBIMU
yOEXKIEHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIUANIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOTO BBIMOJTHEHUS Y4YEOHBIX, II03HABATEIbHBIX U
HCCJIEIOBATENLCKUX 3a/1a4, YBXKHUTEIBHOIO OTHOIICHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYX ICHUU CHOPHBIX BOIIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN JAEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTH mnepes PoanHoi, ropnoctu 3a ¢Boil Kpail, cBOt0 PoauHy, CBOH SI3BIK U KYJIbTYPY, IPOIIOE U HACTOSIIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIICGHHE K MPUPOJHOMY HACJCAUI0O W MaMATHHKAM MPUPOJIbI, NOCTWXKEHUsIM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBAThH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OUOJIOTHU, TOHUMAHUS 3HAYCHUS
OMOJIOTHH B TTO3HAHUHU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujelHast yoexx 1I€HHOCTh, TOTOBHOCTh K CITY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €0 CYAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CHUTYyallMI0 M MPUHUMATh OCO3HAHHBIE pEUIEHUs, OPHUEHTHUPYICh Ha MOpPAIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;
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OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHONIEHHWE K CBOUM POJMUTENSIM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSTHS LEHHOCTEH
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaauUUsAMHU HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUAsl 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOIO TBOPYECTBA, CIIOPTa, TPYyAa,
OOIIECTBEHHBIX OTHOIIICHHUM;

MMOHMMAHUE YMOIIMOHATBLHOTO BO3ICHUCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHMIO B pPa3HbIX BHJAAX HCKYCCTBA, CTPEMJICHHE MPOSBISATh KAaduecTBA TBOPYECKOMN
JUYHOCTH;

5) pu3nyeckoro BoCnMTaHuA, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS H IMOIMOHAJIBLHOIO 0JIarOMOJIyYns:

NOHMMAaHUE M peajnu3alus 3740pOoBOro H 0Oe3omacHoro oOpasza >KUM3HM (30pOBOE MUTaHUE, COOJIOJECHUE
TUTUEHUYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSATUU M OTABIXA, peryiisipHas usnueckass akTUBHOCTH),
OepeKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TMpaBWJ WHAMBUIAYATBHOTO M KOJUJIEKTMBHOTO O€30MacHOTO TOBEACHHUS B CHUTYallUSX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE MOCEICTBUN U HEMPUSATUS BPEIHBIX TPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIsI, HAPKOTHUKOB, KYpEHHs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIEATEILHOCTH TEXHOJOTUYECKOW W COIMAIbHOM HAMpaBICHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSATEIIBHO BBIMOJIHATH TAKYIO JEATCIIbHOCTD;

MHTEPEC K Pa3IMYHbIM chepaM npodecCHOHABHOMN AeSITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP OyayIien
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUN BCEH KU3HH,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH 1[€7€CO00pa3HOE OTHOIICHUE K MPUPOJIe KaK UCTOUHUKY dKU3HHU Ha 3eMJle, OCHOBE €€ CYIeCTBOBAHMUS;
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MOBBILICHUE YPOBHS 3KOJIOTHYECKOW KYJbTYpbl: MPUOOPETEHUE OMNbITA IIAHUPOBAHUS IMOCTYIKOB M OLIEHKH X
BO3MO>KHBIX ITOCJIEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHUE TI00aTbHOT0 XapaKTepa SKOJIOTHUECKUX MPoOIeM U IMyTeH UX pelieHHs;

CIOCOOHOCTh MCHOJIB30BaTh NMPUOOPETaEMblE IPU U3yUYEHUU OMOJIOTUM 3HAHMSI U YMEHHS MPHU PELICHUU MPOoOseM,
CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJONOIb30BAaHUEM (COOJIOEHUE MPABUJ MOBEACHUS B IPUPOJIE, HANPABICHHBIX HA
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, 3KOCUCTEM, OMOCHEpPHI);

AKTUBHOE HENPUITHE JEHUCTBUM, NMPUHOCAIIUX BpPEN OKPYKAIOUIEH INPUPOAHOU CpeAe, YMEHWE NPOTHO3UPOBATH
HEOJIaroNpUsITHBIE KOJOTUYECKHUE MOCIEACTBUS IPEIIPUHUMAEMBbIX AEUCTBUIA U IPEJOTBpAIIATh UX;

HaJIM4KME Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHHMS, YKOJIOITMYECKOW KYJIBTYpPBI, OIBITA ACATEIBHOCTH 3KOJOTHYECKON
HAIIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS MMH B IIO3HABATEIIBHOM, KOMMYHUKATHUBHOW WM COLMANIBHOW ITPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN ACATEIBHOCTU IKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U OOILIECTBEHHOM
IPAKTUKH, OCHOBAHHOI'O HA IMAJIOre KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPLIECHCTBOBAHUE S3BIKOBOM M YMTATENBCKOW KYJIbTYpPbl KaK CpPEICTBA B3aMMOJEUCTBUS MEXAY JIOJBMHU U
ITO3HAHUS MHUPA;

NOHUMAaHUE CleluuPUKU OMOJOTMU KaK HAyKH, OCO3HaHUA €€ poiu B (OPMHPOBAHMU PALMOHAIBHOTO HAy4YHOIO
MBILUICHHSI, CO3JJaHUU LEJIOCTHOTO TPEACTABICHUS 00 OKpYy)KarolleM MHpE KaK O €IUHCTBE MPUPOJbI, YelIOBEKa U
o011ecTBa, B MO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEXIEHHOCTh B 3HAUMMOCTU OMOJIOTUU I COBPEMEHHOM LIMBWIM3ALMU: 00ECIIE€YEHUsI HOBOIO YPOBHS Pa3BUTHUS
MEJUIMHBI, CO3JaHUE TEPCIEKTUBHBIX OMOTEXHOJOTUW, CHOCOOHBIX pellaTh pPECypCcHbIe NPOOJIEeMbl pPa3BUTHUSA
YeJIOBEYECTBA, MMOMCKA MyTeH BBIXO/A U3 II00ANBHBIX 3KOJOTHYECKHUX MPOo0sieM U o0ecrieueHus nepexoaa K yCTOHYMBOMY
Pa3BUTHIO, PALIMOHAILHOMY MCIIOJIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHHHM OMOJOTMYECKUX 3HAHUN B LEJISX MOBBIIMICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAayYHOM TIpaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKUIMOHAJIBLHOM TIpaMOTHOCTH oOOywaroumxcs, (Gopmupyemon mpu
U3y4E€HUU OMOJIOTHH;
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MOHMMAaHHE CYIIHOCTH METOJOB IO3HaHUS, UCHOJIb3YEeMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIb30BaTh
NOJIy4aeMbl€ 3HAHUS Uil aHaIW3a U OOBSCHEHHS SIBJICHUI OKPYXAIOIIEr0 MHpPAa U MPOUCXOIAIIMX B HEM HM3MEHEHWH,
yMEHHE JellaTh OOOCHOBAaHHBIC 3aKIIIOUEHHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMUXCS JAHHBIX C HENbIO MOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JJIg pEeHIeHUs MpodiieM B peabHBIX
KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHWE LEHHOCTU HAYYHOW JeATEIbHOCTH, T'OTOBHOCTh OCYILECTBIIATH HMPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B ITPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTB K HENPEPHIBHOMY OOpa30BaHUIO U caMOOOPa30BaHMIO, K aKTHBHOMY IOJyUYEHHUIO HOBBIX
3HaHUU 110 OMOJIOTUU B COOTBETCTBHUHU C )KM3HEHHBIMU OTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHble  pe3yJbTaThl OCBOEHHS ydeOHOro mnpenMera «buosiorus» BKIIOYAIOT: 3HAYMMbIE IS
dbopMuUpOBaHUS MHUPOBO33PECHUST OOYYAIOMIMXCS MEXKAUCIUILIMHAPHBIE (MEXIpEAMETHbIE) OOICHAYYHbIE TOHSTHUSA,
OTpaXkarollue LEJOCTHOCTh HAYYHOM KapTHUHBI MUpPA U cHeUu(UKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIEeCTBO, SHEPIUsl, SBJICHUE, MPOIIECC, CUCTEMA, HAYUHbIN (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HUCCIeNOBaHHe, HAOIIOACHHUE, W3MEpPEHHUE, HKCIEPUMEHT M JPYruX), yHHUBEpCalbHbIE YyueOHbIE JEHCTBUS
(mo3HaBaTeabHbIE, KOMMYHUKATHUBHBIE, pEryJsTUBHbIE), oOecneunBaomue (GopmupoBaHue  (PYHKIHUOHATBHOU
IPaMOTHOCTH W COLMAJIBbHON KOMIIETEHIIMM OOYyYaroluXcsi, CIOCOOHOCTh OOYYarolIMXCS MCHOJIb30BATh OCBOECHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCAJbHbIE Y4YeOHbIEe JCHCTBHS B TO3HABATEIBHOM W
COLMAJIBHOM ITPAKTHUKE.

MeTtanpeameTHbIE pe3yiabTaThl OCBOSHHS MPOTPaMMbl CPETHETO OOIIET0 00pa30BaHusl JOKHBI OTPaXKaTh:

OgyaieHue YHMBEPCAJIbLHBIMH Y4eOHbIMH 0O3HABATEIbHBIMHU AeHCTBUAMMU:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOSITENILHO (POPMYITHPOBATH M AKTYaTU3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
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UCIIOJB30BaTh IMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBINUICHHUS (aHanu3a, CHUHTE3a, CpaBHEHWS,
Kkiaccudukanmm, 0000IIeHHs), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHSATHH (BBIICIATH WX XapaKTepHbIE MPHU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU MOHATUSIMU);

ONpeAcsATh 1N JACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JOCTHKEHHUS, COOTHOCUTH PE3YJbTAThI
JICSITEIbHOCTH C ITOCTaBJIICHHBIMU LICIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TTOHATHUSA JIJIs1 00BSICHEHUS (PAKTOB U SIBIICHUM KUBOM IPUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, [0 AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHHS,

IIPUMEHSTh CXEMHO-MOJICIIBHBIE CPEJICTBA JUJIA MPEACTABICHUS CYIIECTBEHHBIX CBS3€M M OTHOIIEHHUM B M3y4aeMbIX
OMOJIOTHYECKUX OOBEKTaxX, a TakKe IPOTHUBOPEUYMM Pa3HOrO poja, BBIABICHHBIX B Pa3IMYHBIX HMH(POPMAITMOHHBIX
HCTOYHHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS MNPOOJIEMBbI ¢ YYETOM aHaIu3a UMEIONIMXCS MaTepHalbHBIX W HEMaTepUabHBIX
PECYpCOB;

BHOCUTb KOPPEKTHUBBI B JIE€SITEIIBHOCTh, OILICHWBATH COOTBETCTBHE pE3YyJbTAaTOB IIEJISIM, OICHUBATh PUCKHU
MOCJIEICTBUM ACITEIIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJIbHOTO W KOMOWHUPOBAHHOTO
B3aHMMOJICHCTBUS,

pa3BHUBaTh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUH )KM3HCHHBIX TTPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE AeHCTBHUS:

BJIaJICTh HABBIKAMHU Y4E€OHO-HCCIIEIOBATEILCKOM U MPOEKTHOM JeATEeNbHOCTU, HABBIKAMH pa3pelieHus NpooseMm,
CIIOCOOHOCTBHIO U TOTOBHOCTBHIO K CaMOCTOSTEIILHOMY IOWCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3ahad, MPUMEHEHUIO
PAa3JIUYHBIX METOJIOB ITO3HAHUS;

WCMOJIB30BaTh PA3JIMYHbIE BHJABI JIEITEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUSA, €ro HHTEPIPETALNH,
peoOpa30BaHUIO ¥ PUMEHEHUIO B yU€OHBIX CUTYAIIHMSIX, B TOM YHCIIC TIPH CO3IaHUH YICOHBIX M COIUATBLHBIX MTPOCKTOB;

dbopMUpOBaTh HAYYHBIN TUIT MBIIIUICHUS, BIAJETh HAYYHON TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATHAMU U METOJIAMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aUl B 00pa30BaTEIbHOM AESITEILHOCTH U )KU3HEHHBIX CUTYaIIHIX;
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BBISIBJIATh IPUUMHHO-CIIE/ICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATH 3aJ1ayy, BBIIBUIATh THUIOTE3Yy €€ pElIeHUs, HAXOIUTh
apryMEHTHI JUIsl I0KAa3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh MOJYYEHHBIE B XOJE€ PELICHUS 3a/Jauyd PE3yJIbTaTbl, KPUTHUYECKH OLICHHBATh UX JTOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYULIECTBJIATH 1IEJICHANPABICHHBIN OUCK NIEPEHOCA CPEACTB U CIIOCOOOB JEHCTBHS B MPO(ECCUOHATBHYIO CPENY;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U IPAKTUYECKYIO 00JIaCTH KUZHEEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJEU, MpearaTb OpPUTMHAJBHBIE MOAXOJbl M PEIICHUs, CTaBUTh NPOOJIEMbl W 3a/ayH,
JOMYCKaIoIe albTEPHATUBHBIC PEILICHHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3IMYHBbIX HCTOYHUKAX HH(OpManuu (TeKcTe ydyeOHOTro NOCOOus, HAyYHO-TOMYJISIPHOU
auTepaType, OMOJIOTHYECKUX CIIOBapsAX U CHpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETE), aHAIM3UPOBATh
UHGOpMAIIMIO PA3IMYHBIX BUAOB U (QOpPM MPEACTABICHUS, KPUTUYECKH OLIEHWBATh €€ JIOCTOBEPHOCTh M
HEMPOTUBOPEYUBOCTH;

dbopMyIHpOBaTh 3aPOChl U MPUMEHSATHh Pa3IMYHbIE METOJbI MPU MOUCKE U OTOOpe OHOoJIOrMYecKor uHbOopMaluu,
HEO0OXOIMMOM JIJIs1 BHITIOTHEHUS YUEOHBIX 3a/a4;

prOoOpeTaTh OMBIT UCIIOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN, COBEPIIIEHCTBOBAThH KYJIBTYPY
aKTUBHOTO MCIIOJIb30BaHUSI PA3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BbIOUPATh ONTUMAIbHYIO (OPMY Mpe/ICTaBICHUS OMOJIOrMYecKo MHPpopMaluu (CXembl, rpaduky,
JMarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B KadyecTBE CpeACTBa Mpu paboTe ¢ OHOJOrMuecKkod HH(OpMalMel: NMPUMEHSTh
XUMUYECKHe, (PU3NIECKUE U MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMyIIbl, aO0peBUaTypy, HOMEHKIIATYPY, UCTIOIB30BaTh
U IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH;

BJIAJI€Th HABBIKAMHU PACMO3HABAHUS U 3aIIUTHl HH(GOPMAIMU, HTHPOPMALIMOHHON 0€30MaCHOCTH TUYHOCTH.

OByaseHue YHMBeEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:
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1) o0menme:

OCYILECTBISATh KOMMYHHKAIIMM BO BceX cepax KHU3HU, aKTHBHO yYacTBOBaTh B JHAJIOTE€ WM JTUCKYCCHH TIO
CYIIECTBY OOCYXXKJIaeMol TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHTEIHHO BBIMOJIHEHHS
npeiaraéMoiu 3a1auu, yYuThIBaTh MHTEPECHI U COINIACOBAaHHOCTh MO3ULMM JPYTUX YYACTHUKOB JIUAJIOra UM TUCKYCCHH);

pacro3HaBaThb HEBEpPOANbHBIE CpEICTBAa OOIIEHMS, IOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, IPEANOCHUIOK
BO3HMKHOBEHUS KOH(DJIMKTHBIX CUTYalMi, YMETh CMAT4YaTh KOH(QJIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3IMYHBIMH CIIOCOOAMU OOLIEHUS M B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUS JPYTUX JIOJEH, MPOSBIAThH
YBa)XXUTEIBbHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOM (popMe (GOopMyITUPOBATH CBOM BO3PAKECHMUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOXO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHUMATh U HCIOJIb30BAaTh MPEUMYUIECTBA KOMAHIHOM W MHIWBHUAYaIbHOU paOOTHI MPU PEHIEHUH OMOJIOTHYECKON
npo0emMbl, 00OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUs TPYIIOBBIX (POPM B3aUMOACHCTBUS NPHU pPEUICHUU Y4EeOHOM
3a]1a4H;

BbIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEUCTBUI C yUETOM OOIIMX UHTEPECOB U BOZMOXKHOCTEH KaXKJ10TO YjieHa
KOJUIEKTHBA;

NPUHUMATh LEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHW30BbIBATh U KOOPJWHUPOBATH JIEUCTBUS MO €€ TOCTHXKEHUIO:
COCTaBJISITh TUIAH JIEUCTBHM, paclpenesiaTh poJid ¢ YYETOM MHEHMI YYaCTHUKOB, OOCYKIaTh PE3yJbTaTbl COBMECTHOM
paboTHI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJaJa M KaXJIOT0 YJYacTHHKA KOMAaHIbl B OOIIMN pe3yiapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

npeajiaraTh HOBbIE MTPOEKTHI, OLICHUBATH WJEU C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISTh IO3UTUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3JIUYHBIX CHUTYalMsIX, HPOSBIATH TBOPYECTBO U
BOOOpaKeHHUE, OBITh HHUITUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

1) camoopraHnu3anms:

UCIIOJIb30BaTh OMOJIOrMYECKHUE 3HAHUS U1 BBISIBJICHUS MPOOJIEM U UX PELICHHUS B KU3HEHHBIX U YU€OHBIX CUTYyalUsX;
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BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJIEBBIE U CMBICJIOBBIE YCTAHOBKHM B CBOMX JIEUCTBHSX U MOCTYIKAaX 110
OTHOILICHMIO K JKMBOM IIPUPOJE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITENIFHO OCYIIECTBISTh MO3HABATEIIBHYIO JESATEIBHOCTD, BBIABIATH MPOOJIEMBbI, CTAaBUTh U (HOPMYIUPOBAThH
COOCTBEHHBIE 33J1a4u B 00pa30BaTEIbHOMN I€ATEIbHOCTH U JKU3HEHHBIX CUTYAIIUX;

CaMOCTOATENILHO COCTaBIIATh IUIAH PEIICHUs MpoOJIeMbl C YYETOM MMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN M MPEATNIOYTEHNN;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHIM;

JIeJ1aTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKON SPYAULMU B pPa3HbIX 00JIACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIAJCTh HABBIKAMU MO3HABATENBHON pe(dIeKCHMH Kak OCO3HAaHUS COBEPIIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
MIPOLIECCOB, X PE3YyJbTaTOB U OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUN Il OLUEHKH CUTYyallud, BEIOOpa BEPHOIO
peleHns;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATH PEIIEHUS 10 UX CHUKECHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU AaHATIU3E PE3YIbTATOB AEATCIHHOCTH;

3) npuHsTHE CeOs ¥ IPYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX [PU AHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKY;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YEJIOBEKA.
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NPEIMETHBIE PE3YJIbTATHBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHMs nporpammbl COO 1o 6uosoruu Ha 6a30BOM ypOBHE BKIIIOUAIOT ClIEHU(PUUIECKUE
i yueOHoro npeameta «buosorusy HaydHble 3HAHUSI, YMEHUS U CIIOCOOBI JEHCTBUI MO OCBOCHMIO, MHTEPIPETAIIUN U
npeoOpa3oBaHUI0 3HAHUM, BUABI ACSITEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUW B Pa3IMYHBIX
y4€OHBIX CUTYaIlUsIX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYallUsSIX, CBA3aHHBIX ¢ Ouosorueil. B nmporpamme npeamMerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmMeTHBIE pe3yapTaThl OCBOEHUS yueOHOro nmpeamMera «buonorus» ¢ 10 knacce NONKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHWW O MECT€ M POJH OHOJOTMH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
(dbopMHPOBaHNY COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MUpPa U HAYYHOTO MUPOBO33PEHHUS, O BKJIA/I€ POCCUUCKUX H
3apyOeXHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OHONOTMH, (YHKIMOHAIBHOM TPaMOTHOCTH YEJIOBEKA Ul PELICHUS
KU3HEHHBIX 3a71a4;

YMEHHE PacKpbIBaTh COJIEp)KaHHWE OMOJIOTHYECKMX TEPMUHOB WM TMOHSATHH: JKW3Hb, KIETKA, OPTaHHU3M, METa0OIM3M
(oOMEeH BemecTB M MPEBPALLEHUE SHEPIHH), TOMEocTa3 (CaMOpPEryJsiius), ypOBHEBas OpraHU3alksl *KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PEMPOAYKIINSA), HACIEACTBEHHOCTh, U3MEHUYNBOCTH, POCT U Pa3BUTHE;

YMEHHME u3Jlaratb OWOJIOrMYecKHe TeopuH (KJIETOYHAas, XPOMOCOMHAs, MYTAllMOHHAs, IIEHTpalbHas Jorma
MOJIEKYJIIpHO# Ouosorun), 3akousl (I'. Mennens, T. Moprana, H. 1. BaBunioBa) u yuenus (0 meHTpax MHOrooOpasus u
MIPOMCXOXKICHUS KyIbTypHbIX pacTennii H. V. BaBunosa), onpenensTs rpaHUIlbl KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJAMH HayYHOTO TTO3HAHUS B OMOJIOTHH: HAOIIOICHUE U OTIMCAHNE KHUBBIX CUCTEM, MTPOLIECCOB H
SIBJICHUH, OpraHu3alys ¥ IpoBeJeHIEe OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIIBUKEHHUE TUIIOTE3bI, BHISIBICHIE 3aBUCUMOCTH
MEXy HCCIEAYEMbIMH BEIMYMHAMH, OOBSCHEHUE TMOJYUYEHHBIX PE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHSTHH,
TEOpUH 1 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISTh CYIICCTBEHHBIC MPHU3HAKA BHPYCOB, KIETOK MPOKAPUOT M JYKAPHUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTH TMIPOILIECCOB: OOMEHa BEMIECTB W TMPEBPAIICHUS DHEPTUU B KIETKE,
doTocuHTE3a, IJIACTUYECKOTO M HHEPreTMUeCKOro oOMeHa, XEeMOCHMHTe3a, MMHTO03a, MeHo03a, OIUI0JOTBOPEHHUS,
pPa3MHOKEHUs1, MHIWBUyaIbHOTO PA3BUTHUS OpraHu3Ma (OHTOTeHE3);
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YMEHUE TPUMEHSThH TOJyYCHHBIC 3HAHUS IS OOBSCHEHUS OMOJIOTMYECKHX IPOIIECCOB W SBIICHUM, JJIS TPUHSATHS
MPAKTUYECKUX PEIICHU B TOBCETHEBHOW >KM3HU C IENbI0 OOecredeHuss 0€30MacHOCTH CBOETO 3/I0POBbS U 370POBBS
OKPYXAIOIIUX JIFOJCH, COONIONCHUS HOPM TPaMOTHOTO TIOBEACHHS B OKDPYXAIOMEH TPHUPOIHOW cpeie, MOHWMAaHUE
HEOOXOJMMOCTA HCIOJIb30BAHUSL JOCTIKEHUW COBPEMEHHOM OWOJOTMM W OWOTEXHOJOTHUH i PalMOHAIBHOTO
MPUPOOTIOIH30BAHNUS;

YMEHHUE pEIIaTh JJIEMCHTAPHBIC TECHETWYECKHE 3aJaudl Ha MOHO- W JUTHOPUIHOE CKpENIMBaHWE, CIEIICHHOE
HACJICIOBAHUE, COCTABIIATH CXEMBl MOHOTHOPHUIHOTO CKpEIIMBAaHUS IS TpEACKa3aHUs HACJIECIOBAHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTAOOPATOPHBIE U TPAKTUYECKHME pabOThl, COONIOAATh MpaBuia MpU padboTe ¢ yuyeOHBIM U
71a060paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OICHUBATH M MHTEPIPETHPOBATH MH(POPMAITHIO OMOJOTHYECKOTO COACPKaHUSI, BKIFOYAOIIYIO
NICEBIOHAYYHBIC 3HAHWS W3 PA3JMYHBIX HWCTOYHHUKOB (CpeICcTBa MaccoBOW WHGOpPMAIMH, HAyYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHNUM B OMOIOTHHU, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUs, 00001as OHMOIOTHYECKYI0 UH(OPMAIUIO U3
HECKOJbKHX UCTOYHUKOB, TPAMOTHO MCITOJIb30BATh TOHATHIHBIN armapaT OMOJIOTHH.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» ¢ 11 knacce NOMKHBI OTPaAXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE€ W POJU OWOJOTHM B CHCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B
(dbopMHUpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKIIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIHHOW TPAMOTHOCTU 4YEJIOBEKA IS PEIICHUS
YKU3HCHHBIX 337124,

YMEHHUE PAaCKpPBIBATh COJCpKaHUE OMOJOTHYCCKUX TEPMHUHOB W TIOHATHHA: BWJ, TOMYJISAIUS, TeHO(OH, SBOIOHNS,
JBIDKYIIHE CUITBI ((DaKTOPBI) SBOJIONNHU, TPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHI000pa30BaHUE, SKOJIOTHUUECKHE (PaKTOPHI,
HKOCUCTEMA, TIPOAYIICHTHI, KOHCYMEHTBI, PETyIICHTHI, IIEMH MUTAHUs, YIKOJIOTHIECKasi upamMuaa, OnoreoreHos, onocdepa;

yMEHUE U3J1arath OMOJIOTHYECKUEe TeopuH (dBoroIMoHHas Teopusi Y. JlapBuHa, CHHTETHYECKAsT TEOPHUS HIBOJIOIUN),
3aKOHBI M 3aKOHOMepHoOcTH (3apoabiiieBoro cxoictBa K. M. bapa, depenoBaHusi TJIaBHBIX HAmNpaBlIEHUW W TyTeu
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sposmroruu A. H. CeBeprioBa, yuenus o 6uochepe B. . Bepranckoro), onpenensiTe TpaHUIBl UX MPUMEHUMOCTH K KUBBIM
CUCTEMaM;

yMEHUE BIAJETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIOACHNE U ONTMCAHUE KUBBIX CUCTEM, MPOIIECCOB H
SIBIICHUH, OpraHU3aIlMsI ¥ TTPOBECHNE OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBUKEHIE THIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXKIY HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHUE TOJYYCHHBIX PE3yIbTaTOB, HCIOJIH30BAHHBIX HAYYHBIX TTOHSTHH,
TEOPHI U 3aKOHOB, YMEHHUE JIEIaTh BBIBO/IBI HA OCHOBAHWH TOJTyYCHHBIX PE3yIbTATOB,;

YMEHUE BBIJICIATH CYIIECTBEHHBIE IPU3HAKH CTPOSHUS OMOJIOTHUECKUX OOBEKTOB: BUIOB, TOMYJISIUMN, TIPOYIICHTOB,
KOHCYMEHTOB, PEAYyLEHTOB, OMOreOlEHO30B U IKOCHCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHON H3MEHYHMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, NEHUCTBHSI SKOJOTUYECKUX (PAaKTOPOB Ha
OpraHu3Mbl, IEPEeHOca BEIIECTB M MOTOKAa YHEPTUU B IKOCHUCTEMAX, aHTPOMOTEHHBIX M3MEHEHUI B DKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB 1 OMOTCOXUMHUYECKUX ITUKIIOB B Orocdepe;

yMEHUE TPUMEHSTH TOJyYCHHBIC 3HAHUS IS OOBSCHEHUS OMOJIOTMYECKHX IMPOIIECCOB W SBIICHUW, JJIS TMPUHSATHS
MPAKTUYECKUX PEIICHU B MOBCEIHEBHOW >KM3HU C IIENIbI0 OOecreueHuss 0e30MacHOCTH CBOETO 3/I0POBbSl U 370POBBS
OKPYXAIOIUX JIFOJICH, COOJIIOJCHUS HOPM TPaMOTHOTO TIOBEICHMSI B OKpYXKalolled TPUPOIAHONU cpeie, NMOHWMaHUe
HEO0OXOMMOCTH UCITOJIH30BAHUS JOCTIKCHUIA COBPEMEHHON OMOIOTHY TS PaIlMOHAIEHOTO MTPUPOIOTIOIL30BaHMSI,

YMEHHUE peIIaTh 3JICMEHTapHbIE OWOJOTWYECKHE 3aJaud, COCTABJIATH CXEMBI TIEPEHOCAa BEIIECTB M DHEPIHH B
AKOcHUCTEMAax (LIeTH MUTaHuUs);

YMEHUE BBINOJIHATh JTAOOPATOPHBIE U TPAKTUYECKHE pabOoThl, COONIOAATh MpaBuia MpU padboTe ¢ yuyeOHBIM U
71a060paTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKH OIICHUBATh M MHTEPIPETUPOBATH WHMOPMAITUIO OMOJIOTHYCCKOTO COACPIKAHUS, BKIIOUYAIOIIY IO
NICEBIOHAYYHBIC 3HAHWS W3 Pa3MYHBIX HWCTOYHHUKOB (CpeICcTBa MaccoBOW WHGOPMAIMH, HAyYHO-TIOMYJISIPHBIC
MaTepHuabl), pacCMaTPUBATh TII0OATBHBIE YKOJOTUUYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO MO3UITHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE W YCTHBIE COOOIIEeHUs, 00001mas OMoJoTUYecKy0 HH(pOopMaIuo u3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHSITUWHBIN armapar OHoJIOTHH.
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[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorusy ¢ 11 knacce NOMKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHWW O MECTE€ W PO OWOJOTHH B CHCTEME HAy4YHOTO 3HAHMSI ©CTECTBCHHBIX HAyK, B
(dhopMHpPOBAaHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKIIAJE POCCUHUCKHX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIILHOM TpPaMOTHOCTH YeJIOBEKa JUISl PEIICHUS
YKU3HEHHBIX 33]1aY;

YMEHUE PaCKpbIBaTh COJICpKaHUE OUMOJIOTUYECKUX TEPMHHOB M MOHSITUH: BUJ, TOMYJALMSA, TEHOPOH, IBOJIOLUS,
JBIDKYIME CUIIBI ((PaKTOPBI) 3BOJIIOIMHU, MIPUCIIOCOOJIEHHOCTh OPraHW3MOB, BUI000pa30BaHKE, IKOJIOTHYECKUE (PaKTOPHI,
HKOCUCTEMA, IPOYIIEHThI, KOHCYMEHTBI, PETYIICHTHI, 1IEMH MUTAaHUs, YKOJIOTHYECKasi upamMuaa, OnoreoreHos, onocdepa;

yMEHHUE U3Jaratb OMOJIOrMYecKue Teopuu (dBoroimoHHast Teopust Y. JlapBuHa, CHHTETHYECKAsE TEOPHUS HBOJIIOIUN),
3aKOHBI W 3aKOHOMepHOcTH (3apoabiiieBoro cxoictBa K. M. bapa, yepenoBaHus TJIaBHBIX HampaBICHUM M IyTeH
sBostonnu A. H. CeBeprioBa, yuenus o 6uocdepe B. . BepHanackoro), onpenenstb rpaHULbl KX TPUMEHUMOCTH K KHUBBIM
CUCTEMaM;

yMEHUE BIAJETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOJIIOICHUE U ONUCAHUE KUBBIX CUCTEM, IPOIECCOB U
SIBJICHUM, OPTaHU3aIMs ¥ TTPOBEICHUE OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBI)KCHHE THIIOTE3bI, BHISBICHUE 3aBUCHMOCTU
MEXJIy HUCCIEIyEeMbIMU BEJIMUYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PE3yJbTaTOB, HCIOJIb30BAHHBIX HAYUYHBIX TOHSATHH,
TEOpUH U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISITH CYIIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BUJIOB, MOMYJISIIAM, MPOIYIIEHTOB,
KOHCYMEHTOB, PEAyLEHTOB, OMOreOlE€HO30B U IKOCHCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON W3MEHUMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, NEUCTBHS JKOJOTUYECKHX (DaKTOPOB Ha
OpraHu3MBbI, MEPEHOCA BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAax, aHTPOIOTEHHBIX M3MEHEHUN B DKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHYECKUX ITUKIIOB B Orocdepe;

yMEHUE TPUMEHSTh TOJYyYCHHbIE 3HAHUS ISl OOBSCHEHUS OMOJIOTMYECKHX IMPOIIECCOB U SIBIICHUMW, JJIS MPUHSATHUSA
MPAKTUYECKUX PEIICHU B TOBCEIHEBHOW >KM3HU C IENIbI0 OOecredeHuss 0e30MacHOCTH CBOETO 3/I0POBbS U 370POBBS
OKPYXAIOIIUX JIFOJCH, COOJIONCHUST HOPM TPAMOTHOTO TOBEICHUS B OKPYXKAIOMIEH MPUPOIHON cpejie, MOHUMAaHUE
HE0OXOMMOCTHU UCIIOJIb30BAHUS JOCTHKEHU COBPEMEHHOM OUOIOTHY 1JIs PAlMOHAIBHOTO MTPUPOONOIb30BaHMUS;
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YMEHHUE peIIaTh 3JICMEHTapHbIC OMOJOTWYECKHE 3aJadd, COCTABJIATH CXEMBI TIEPEHOCAa BEIIECTB W DHEPTUU B
sKOocUcTeMAax (1IN MUTaHus);

YMEHUE BBIMOJTHATh JTAOOPATOPHBIE W TPAKTUYCCKHE pabOTHI, COONIOAATh MpaBwia MpU padboTe ¢ y4eOHBIM U
J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKU OIEHUBATh U WHTEPIPETHUPOBATH WHPOPMAIIHNIO OMOIIOTUYECKOTO COJIEPKaHusl, BKIIFOUAIOITYTO
NICEBIOHAYYHBIC 3HAHWS W3 PA3JMYHBIX HCTOYHHKOB (CpeIcTBa MaccOBOM WH(MOpMAIMK, HAyIHO-TIOMYJISIPHBIC
MaTepHuaJbl), pacCMaTPUBaTh TII00ATBHBIE YKOJOTHUECKHE MPOOJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3HIIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias OMOJIOTrHUYeCKYI0 HHPOPMAILIUIO U3
HECKOJbKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh MOHATHITHBIN armapaT OHMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.eds00.ru/7f41¢c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmorexa LIOK
P t https://m.edso0.ru/7f41¢c292
bubnunoreka LIOK
3 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edso00.ru/7f41c292
. bubmuoreka [IOK
4 XVMMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 0.5 1 https://m.edsoo.ru/7fA1c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 3 05 15 bubnmorexa LIOK
OpTraHM3MOB ' ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 P 1
CIEPBHOC BpeMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4

34


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

TEMATHYECKOE IINTAHUPOBAHHUE
11 KITACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (udpp )
NPorpamMMbl Bceero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 1
IBOITIOLHONHAA GHOTOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
1
3 OpraHH3Mbl 1 OKpYKaiOWas cpena > https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4
Coo01ecTBa ¥ 9KOJIOTHIECKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

KosmuecTBo yacos JJIeKTPOHHbIE
Newn | Tema ypoxa Koutponnr  Ilpakrtuue [lata uugposbie
Bcero HbIE CKHe u3ydyeHusi  oOpasoBaTe/bHbIE
padoThbI padoThbI pecypchl
bu6mmoreka [IOK
buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
04.09.2024 https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
IIpakTuyeckas padora Ne 1 «/cnons3oBanue 1 05 bubnuoreka [IOK
Pa3IMYHBIX METOOB MPU U3yUEHUHU ' 11.09.2024  https://m.eds00.ru/863e6122
OMOJIOTrNYECKIX 0OBEKTOB
buonornueckne cucTemsl, TPOLECCH U UX 1 bubnmnoreka [JOK
U3y4eHUe 18.09.2024  https://m.eds00.ru/863e6564
XUMHUYECKUI cOCTaB KieTKu. Bona u 1 bubnuotexa [JOK
MUHEPAJIbHBIE COJIU 25.09.2024  https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEIKOB 02.10.2024  https://m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE KaTallu3aTOPHI.
Jladoparopnas padora Ne 1. «3yyenue 1 05 bubnmoreka [JOK
KaTaJUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha ' 09.10.2024  https://m.edsoo.ru/863e6b72
pUMepe aMHJIa3bl MM KaTanas3bl)»
bubmuorexa [JOK
v I . 1
HICBOABL. ST 16.10.2024  https://m.eds00.ru/863e6870
bu6mmorekxa [IOK
H .ATOD 1
JIJICHHOBRIC KUCIHOTH 23.10.2024  https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hcropus u MeToIbl U3Y4EHUS KIETKH.

bubmuoreka [JOK

o Kuetoutas Teopus. Korpoabuoe 05 06.11.2024  https://m.edsoo.ru/863e6e88
TecTUpoBaHue Nel.
10 KiteTka kak 1enocTHas )KuBasi CUCTeMa 13.11.2024
CTpoeHue 2yKapuoOTHYECKOMN KIIETKHU.
JlaboparopHasi padora Ne 2. «3yuenue bubnuorexa [JOK
11 CTPOCHUS KIETOK PACTCHUH, JKUBOTHBIX, TPHOOB 0.5 https://m.edsoo.ru/863e6ff0
. 20.11.2024
1 OaKTepuil I0JT MUKPOCKOIIOM Ha TOTOBBIX https://m.edso00.ru/863e716¢
MUKpOIIpenaparax U uX OIMUCaAHHUC)
bubmuorexa [JOK
12 (OOMEH BEIECTB KT METAOOMH3M 27.11.2024  https://m.edsoo0.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHrres 04.12.2024  https://m.edsoo.ru/863e7c98
14 Dueprerudeckuii oomeH. IIpomexyTounasn 05 bubnnoreka [JOK
aTrecTammsi. ’ 11.12.2024 = https://m.edsoo.ru/863e7aae
JKvi3HeHHBI UK KIeTKU. JeJeHre KIeTKH.
Murto3s. JlabopaTopHasi padora Ne 3.
15 «Habmonenre MuUTO3a B KJIETKaX KOHYMKA 0.5 bubmmorexa LIOK
! ' 18.12.2024  https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX MHKpPOITperapaTaxj
(HE OlIEHUBAETCS)
16 buocunTes 6enka. Peakius MaTpuuHOTO bubnmoreka [JOK
CHUHTE3a 25.12.2024  https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
17 Tpancmiuus — bnocuntes benxa 15.01.2025  https://m.edso0.ru/863e796e
18 Hexkierounsie GOpMBbI )KU3HU — BUPYCHI bubmorexa LIOK
P by 22.01.2025  https://m.edso0.ru/863e7540
19 ®opMbl pa3MHOKEHUSI OPTAaHU3MOB bubnmoreka [JOK
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29.01.2025  https://m.edso0.ru/863e81b6
https://m.edso0o.ru/863e831e
. bu6mmoreka [IOK

20 Meiios 05.02.2025  https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnonorBopenue. Jlaboparopuasi pabora Ne 05 bubnnoreka [HOK
4. «MI3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha ' 12.02.2025  https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTaxy (He OIICHUBACTCS)

22 NHauBHyanpHOE pa3BUTHE OPraHU3MOB bubmorexa LHOK

HHBHAY P P 19.02.2025  https://m.eds00.ru/863e8436

93 I'enerrika — Hayka 0 HaCIEICTBEHHOCTHU U bubnuorexa [JOK
U3MEHYMBOCTH 26.02.2025  https://m.edsoo0.ru/863e862

24 3aKOHOMEPHOCTH HACJIEIOBAHUS TIPU3HAKOB. bubnmnorexa [JOK
MonoruOpuaHOe CKpeIMBaHNe 05.03.2025  https://m.edsoo0.ru/863e8878

o5 Jurubpunnoe ckpeuBaHyue. 3aKoH bubnnoreka [JOK
HE3aBHCHMOT0 HACJIEA0BaHUs IPU3HAKOB 12.03.2025  https://m.edso0.ru/863e89a4
CrerieHHOE HacJIeJJOBaHHE MTPU3HAKOB.

Jladoparopnasi padora Ne §. «3yuenue

26 €3yJIbTaTOB MOHOTHOPUTHOTO U AUTUOPUIHOTO 0.5 bubmorexa HOK
pesy P P ' 19.03.2025  https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA TOTOBBIX
MUKpoTpenaparax» (He OIEHUBACTCSI)

97 I'eneruka mona. HacnegoBanue npu3HaKoB, bu6mmorexa [IOK
CLEIJIEHHBIX C IIOJIOM 26.03.2025 | https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MEHYHUBOCTh. JIabopaTopHasi padora Ne 6..

28 N3yuenne MmoaupuKarmOHHOW H3MEHYHUBOCTH 0.5 bubmmorexa [JOK

. ! R ’ ' 09.04.2025  https://m.edso0.ru/863e8efe

MOCTPOCHKE BapHALIMOHHOTO Psiia U
BApUAIMOHHON KPUBOI»
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HacnencrsenHas N3MEHUYHUBOCTD.

29 Jlaboparopnas padora Ne 7. «Ananu3 1 05 bubnmoreka [JOK
MyTarui y 1po30( bl Ha TOTOBBIX ' 16.04.2025  https://m.edsoo.ru/863e8efe
MUKpoIpenaparax» (He OLEHUBACTCS])

I'eneruka uenoseka. IIpakTuyeckas padora
30 Ne 2. «CocTaBneHre U aHaJIU3 POIOCIOBHBIX 1 bubmmorexa [JOK
- P 23.04.2025  https://m.eds00.ru/863e8d78
YeJIoBeKa» (HE OIEHUBACTCS )
PesepBHeIit ypok. O000IICHHE 11O TEME

31 «HacnencTBeHHOCTh M I3MEHYUBOCTH 1 05
opranu3MoBy». KoHTpoJibHOe TecTHPpOBaHHE ’ 30.04.2025
Ne2.

32 Cenexnus Kak HayKa U IPOIIECC 1 bubmmorexa LIOK

t yE pott 07.05.2025  https://m.eds00.ru/863e9214

33 MeTobl ¥ JOCTUKEHHUS CENEKIIMU PACTEHUN U 1 05 bu6mmoreka [IOK
*KUBOTHBIX. IIpomexyTOoOUHas aTTecTANMA ’ 14.05.2025  https://m.eds00.ru/863e9214

34 BbrnorexHonorusa xak oTpaciis IPOU3BOACTBA 1 bubmmorexa LHOK

P P ' 21.05.2025  https://m.edso00.ru/863e9336
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 35 2 4
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HOYPOYHOE IINTAHUPOBAHMUE

11 knacce
KosaunyecTBo 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
n/n Tema ypoka KonTpoabubie | IlpakTuueckue A op
Bcero U3ydeHusi | odpa3oBaTebHbIE
padoThI padoThI
pecypcsbl
N bubmunorexa [JOK
1 2.09.2024
IBOMIOUH H METOAL €€ H3YXIeHHA 02.09.20 https://m.edsoo.ru/863ea20e
141 i1 00
CTOpHSI pa3BUTUS IIPEACTABICHUM O 1 09.09 2024 bubnuoreka [IOK
SBOJIIOIAU https://m.edso0.ru/863e9570
bubmuorexa [JOK
Muipososmiowsts 1 16.09.2024 https://m.edsoo.ru/863e9cle
[Tomynsiust Kak IeMeHTapHas eAuHHUIA
. JIao
BHJIa U HBOTIOIMU. JIaGopaTopHas 1 05 93.09.2024 bubnmnoreka [JOK
padora Ne 1 «CpaBHeHHe BHI0B 110 https://m.eds00.ru/863e99c6
MOP(}0JIOrHIeCKOMY KPUTEPHIOH
JIBroKy1ue cuibl (3JIeMeHTapHbIe 1 30.09.2024 bubnuoreka [IOK
(haKTOphI) SBOTIOLIUN https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
E i 1 07.10.2024
CTCCTBERHbII OTOOP 1 €ro opMe! https://m.edso00.ru/863e9ed0
PesynbTathl 3BOMIOIUY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
BHU1000pa3zoBanue. JlabopaTopHas 1 05 14.10.2024 bubnmnoreka [JOK
padora Ne 2 «Onucanue https://m.edso00.ru/863e9fde
NMPUCIOCO0JIEHHOCTH OPraHn3Ma U eé
OTHOCUTEJIbHOI0 XapaKTepa»
Hanpagnenus u nyTu Makpo3BOJIIOIIUI 1 21.10.2024 | bubmuoreka [JOK
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https://m.edsoo.ru/863e9cle

HeobpaTtuMocTh 3BOIOIUH.

9 0,5 11.11.2024
KonTpoabsHoe TectupoBanue Nel.
10 Wcropus xu3Hu Ha 3emiie U METO/bI €€ 18.11.2024
U3y4YeHUs
['unoTe3sl NPOUCX0XKACHUS KU3HU HA bubnnoreka [JOK
1 3emue 25.11.2024 https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMie 1o 3paM U 02.12.2024 bubnuorexa [JOK
nepuoaam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PaCTUTENBHOTO U JKUBOTHOT'O MUPA.
13 IIpakTuyeckas padora Ne 1 05 09.12.2024 bubnuorexa [JOK
«HM3y4yeHne HCKONaeMbIX 0CTATKOB https://m.edso0.ru/863ea8hc
pacTeHHii U ;KUBOTHBIX B
KOJLIEKIHAX»
14 CoBpeMeHHasl cUCTeMa OPTraHNYEeCKOTO 16.12.2024 bubnuotexa [JOK
Mupa https://m.edso0.ru/863ea48e
bu6mmorexa [IOK
15 OBOJIOLMS YETIOBEKA (aHTPOIIOTEHE3) 23.12.2024 httos://m.edsoo.ru/863eac2c
16 JIBuoxymiye cuibl (pakTopsl) 13.01.2025 bubnnoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAWH DBOJIOIUH YEIOBEKA 20.01.2025
18 Yenoseueckue pachl U IPUPOIHBIE 27 01.2025 bubnnoreka [JOK
aJanTalyy 4YeJoBeKa https://m.edsoo.ru/863eaea2
0O000menue 1o reMe «BO3HUKHOBEHHE
19 Y Pa3BHUTHE KU3HU HA 3eMJIe». 1 03.02.2025

KoHnTpoasHOEe TECTHpOBaHHUE.
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20 DKoJorus Kak HayKa 10.02.2025
21 Cpenpl 00uTaHUs U HKOJIOTHYECKHE 17.02.2025 bubnnoreka [HOK
(baxTopsI https://m.edso0.ru/863eafec
AbuoTtndeckue (HakTopsl.
JlaGoparopHnasi padora Ne 3.
«Mopdonoruyeckue 0CoOOEHHOCTH Bu6 110K
. noIMoTeKa
22 pacTeHMii U3 Pa3HbIX MeCT 1 24.02.2025 https://m.edsoo.ru/863eb10e
odutanus». Jlaboparopunasi padora Ne
4. «BnusiHue cBeTa HA POCT H
pa3BUTHE YePEHKOB KOJIeyca
bu6mmoreka [IOK
23 buotnyeckue pakTopsl 03.03.2025 https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
24 HOHyJ'ISIHI/I.IfI. IIpakTHyeckas paﬁoTzi Ne 05 10.03.2025
2 «IToacyéT NJIOTHOCTH NMOMY AU
Pa3HBIX BHI0B pacTeHHii»
bu6mmoreka [IOK
25 Coo01iecTBa OpraHu3MoB — OUOIEHO3 17.03.2025 https://m.edsoo.ru/863eba6a
bu6mmoreka [IOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHUCTEMBI) 24.03.2025 https://m.edsoo.ru/863eba6a
OCHOBHBIE TIOKA3aTeIN HIKOCUCTEMBI. Bu6 10K
. nOIMOTEKA
27 Dxonorudeckue nupamuasl. CBoiicTBa 07.04.2025 https://m.eds0o.ru/863eb5fa
skocucteM. Cykieccus
28 [IpupoaHbIE S5KOCUCTEMBI 14.04.2025
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 21.04.2025
buocdepa — rmobanpHas sKOCHCTEMA Eub OK
30 3emuu. KoHTpobHOe TecTHpOBaHMe 0,5 28.04.2025 nomorexa I

(IpoMesKyTOYHAS aTTecTALMSA)

https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmmoreka [JOK
31 6I/IOC(bepBIp ’ L 05.05.2025 https://m.edsogru/863ebd16
32 UYenoseuecTBo B Ouochepe 3emin 1 12.05.2025
33 CocyuiecTBoBaHUE TPUPOJBI U 1 10.05.2025 bubnmoreka [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBublil ypok. O600111€HHE TEMBI
34 «Co000111eCTBA U DKOJIOTHYECKHE 1 26.05.2025
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
JIunus xxu3nu. buonorus 10 knacc. ba3oBeiil ypoBeHb: yueOHuk nof penakiueid B.B. [Taceunnka. Mockaa,
«IIpocemnienue» 2024.
Jlunus sxu3nu. buonorus 11 knacc. ba3oBslii ypoBenb: yueoHuk noja pegakuuend B.B. Ilaceunnka. Mocksa,
«IIpocsemenue» 2024
METOANYECKHUE MATEPUAJIBI JIUISA YUHUTEJIA

. Anacracosa JI.I1. O6mas 6uonorus. Junakruueckue marepuaisl. — M.: Bentana-I'pad, 1997.
. bormanosa T.JI., CononoBa E.A. buonorus. CripaBOYHHUK JJIsI CTAPIIEKIACCHUKOB U NOCTYyNaromux B By3bl. — M.: ACT-

npecc, 2006.

. bonrosa N.B. Coopuuk 3amau o oOuieit 6uosioruu it noctynaromux B BY3s1. — M.: Onuke 21 Bek, 2005.
. 3axapos B.b., MamonToB C.I"., Connn HU. O6mas 6uonorus: Yueb. st 10 — 11 k1. obmeoOpasoar. Yueb. 3apeacHui

- M.: JIpoda, 2005.

. Puc 3., Crepabepr M. Ot kieTok k aromaMm: UmrocTpupoBaHHOE BBEICHUE B MOJIEKYJIsIpHYI0 Onosoruto: [lep ¢ anrm. —

M.: Mup, 1988.

. Cyxoma T.C., Koznora T.A., Conun H.U. O6mas 6uonorust. 10 — 11 xi.: Pabouas Terpans k yuebnuky / mona pen. B.b.

3axapoBa. — M.: [Ipoda, 2003.
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10.
11.
12.
13.
14.
15.
. [nmkuackas H.A. I'enetuka u cenexuust: Teopus. 3aganus. Oteetsl. — Caparos: JIuuei, 2005.

e

Ypoku o6mieit 6uonoruu: [Mocodue ais yantens / B.M. Kopcyrackas, I'.H. Muponenxko, 3.A. Mokeesa, H.M. Bep3unus.
— M.: ITpocsemienue, 1986.

Kpukcynos E. A., [Taceunuk B. B. Oxonorus. 10 (11) knacc: Yueb. nis 6meodpaszopar. yue0. 3aBeieHHi. S-¢ u3.,
nopad. M.: [Ipoda, 2001. — 256 ¢

Peiimepc H. ®. KpaTkuii cinoBaps Ouonornueckux TepmMuHoB: KH. mist yuurens. — 2-e u3a. M.: [Ipocsemienue, 1995. —
368 c.

Peitmepc H. @. Hauana skonornueckux 3Hanui.M.: U3marensctBo MHOILY, 1993. — 261 c.

Ounuknoneaus aiaa aerei. I'nas. Pen. B. A. Bonoaun.M.: ABanra+, 2001. — 448 c.

Bepswmn H.M., Kopcynckas B.M. O61mast Mmetouka npenoaasanust ounonoruu. — M.: IIpocsemienue, 1986.

3axapoB B.b, Mycradun A.I'. O6mast Onojorus: TecThl, BOIPOckl, 3aaanus. — M.: [Ipoceemienue, 2003.

Npanosa T.B., Kanunosa I'.C., Msrkosa A.H. CoopHauk 3ananuii o oomieit ouongorun. — M.: Ilpocsemenue, 2002.
Mumuna H.B. 3aganus nj1s camocrositebHON padoThl 110 obieid ouosoruu. 11 kinace. — M.: [Ipocsemienue, 1985.

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubmunoreka IIOK https://m.edsoo.ru/7f41¢292
Enunas xomrekuus [udpossrx O6pazoBatensHbix Pecypcos (http://school-collection.edu.ru/)
Pemry BITP https://vpr.sdamgia.ru/
Pemry EI'D https://bio-ege.sdamgia.ru/

44


https://m.edsoo.ru/7f41c292
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1566810486916000
https://vpr.sdamgia.ru/
https://bio-ege.sdamgia.ru/

