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HHOACHUTEJBHAA 3AIIMCKA

[Ipu pa3paboTke nTporpaMMbl MO OWOJIOTHMH TEOPETHYECKYIO OCHOBY ISl OMNpEACIICHUS

MOAXOAOB K (OPMHUPOBAHUIO COAEpXKaHUA ydeOHOro mnpeaMera «bHONOTUsS» COCTAaBHIIU:
koHuenryaiabHbie TonoxeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COACp)KaHUs,
pe3yNbTaTOB 00yUYeHUs U TPEOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TIOJIOKEHUST 00 00ITHX
HEeISIX W TPHUHIUINAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHEro OOIIero
obpazoBanusi B Poccuiickoii denmepanuu, a TakkKe MOJOXKEHHS O crenuduke Owonoruu, e
3HAYCHHUH B TTO3HAHUU JKUBOW MPUPOJIBI M 00ECIICYSHUH CYIIECTBOBAHUS YEJIOBEYECKOTO 00IIEeCTBA.
CornacHo Ha3BaHHBIM IOJIOKCHHSIM, OMIPEICIICHBI OCHOBHBIC ()YHKITUH TPOTPAMMBI 110 OMOJIOTHH U
€€ CTpyKTypa.
[Iporpamma 1o Owuonoruu Aa€T MNpeACTaBICHUE O LEIAX, 00 OOIeH cTpaTerud OOydYeHHS,
BOCIIMTAHUS M PA3BUTHs 00yUalOLUXcs CpefcTBaMu yueOHoro npeamera «buonorus», onpenenser
00s13aTeIbHOE MPEIMETHOE COJEPIKAHKUE, €r0 CTPYKTYPY, PACIpPEICIICHHE M0 pa3fesiaM U TeMam,
PEKOMEHIYEMYIO TTOCIIEAOBATEIFHOCTh H3yUSHHUST yIeOHOr0 MaTepraia ¢ y9éTOM MEXKIIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€U, JIOTMKU O0pa30oBaTEeNBbHOTO MpOIlecca, BO3PACTHBIX OCOOEHHOCTEH
00y4aromuxcs.

B nmporpamme o 6MOJI0THN TaKKE YUYUTHIBAIOTCA TPEOOBAHUS K TUIAHUPYEMBIM JIMTUHOCTHBIM,
METaNpPeMETHBIM U TPEIMETHBIM pe3ysibTaTaM OOydYeHHs B (OPMHUPOBAHWU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHON  JeSITeNbHOCTH/YUeOHbIX  JIEHCTBUN  OOydYarlomuXcsi 1O  OCBOCHHIO
coJiepKaHusl OMOJIOTMYECKOTr0 00pa30BaHuUs.

B mporpamme mo Omonormu (1011 kmaccel, 0a30BBIi ypOBEHb) peann30BaH TMPHHIIUI
MPEEMCTBEHHOCTH B HM3y4YeHUM Ouwoyiornd, Onaromaps 4dYemy B HEH MpoCMaTpUBaeTCs
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHMI, CBS3aHHBIX C (OPMHUPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUSI,  LEHHOCTHBIX  OpPUEHTAlMil  JUYHOCTH,  DKOJOTMYECKOTO  MBIIUICHHUS,
MIPEICTABJICHHI O 3JOPOBOM 00pa3e )KU3HU M OEPEKHBIM OTHOIIIEHHUEM K OKPY’KAIOIICH TPUPOTHOM
cpene. [loaTomy Hapsiay ¢ M3ydeHHeM OOIIEOMONIOTHYECKUX TEOPUH, a TaK)Ke 3HAHHIN O CTPOCHUU
JKUBBIX CHCTEM pPAa3HOTO paHra M CYHIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX MPOIECCOB B
mporpaMMe 1O OWOJOTHH YAENEHO BHHUMAHUE WCIIOJNB30BAHUIO TIOJYYEHHBIX 3HAHUH B
MOBCEHEBHOM JKM3HU JUIsI pEHIeHUs TPHUKIAJAHBIX 3a7a4, B TOM 4YHCIE: TPOPHIAKTUKI
HACJIEJACTBEHHBIX  3a00JeBaHUN  4YEJIOBEKa,  MEIUKO-TEeHETUYECKOTO0  KOHCYJIbTHPOBAHMUS,
000CHOBaHHS JKOJIIOTUYECKH I11eJeco00pa3HOro MOBEACHUS B OKpY’Kalolleld MPUPOAHON cpene,
aHalM3a BIUSHUSA XO3AMCTBEHHON [EATENBHOCTH 4YelOBEKa Ha COCTOSHHME MPUPOJIHBIX U
HMCKYCCTBEHHBIX HSKOCHCTEM. YCHWJICHHE BHUMAHHS K TPHUKIAJAHONW HAMpPaBICHHOCTH YYEOHOTO
npeaMmeTra «bHONOTHS» MPOAMKTOBAHO HEOOXOIUMOCTHIO OOECIEUEHHUs YCIOBUU I PEIICHUS
OJIHOM M3 aKTyaJbHBIX 33/1a4 IIKOJBHOTO OMOJOTHYECKOro OO0pa3oBaHMs, KOTOpas Mpeiroaraet
dbopMupoBaHue y OOydYalOMIUXCS CHOCOOHOCTH aJalnTUPOBAThCA K W3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHus 3aHUMaeT BaxHoe Mecto. OHa
obecrieunBaer (opmupoBaHHEe Yy OOyYAIOIIUXCS TMPEACTABICHUNH O HAYYHOW KapTHHE MUDA,
pacmpsieT U 00001IaeT 3HaHUS O KUBOW MPUPOAE, €€ OTIMUUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3allii W DBOJIONHH, CO3Ma€T YCIOBUS JJIA: TO3HAHUS 3aKOHOB >KHBOM TPUPO/IBI,
dbopmupoBanus (PYHKITMOHAILHOW TPaMOTHOCTH, HABBIKOB 370pPOBOTO M 0Oe30macHoro oOpasza
JKU3HH, 9KOJIOTMUECKOTO MBILIUIEHHS], IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonpiioe 3HaueHne OMOIOTUS UMEET TaKKe JUIsl PEeIIeHUs] BOCITUTATENbHBIX U Pa3BUBAIOIINX
3amay cpeaHero oO0miero oOpa3oBaHUs, CONMATM3AIMU oOydaromuxcs. V3ydeHue Ouosoruu
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oOecrieunBaeT ycioBUd s (OPMHPOBAHHUS HUHTEIUIEKTYadbHbIX, KOMMYHHUKAI[MOHHBIX U
MH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIbTYphI, CIOCOOCTBYET MHTETPALUU OMOIOTUYECKIX
3HaHUH C MPEICTaBICHUSAMU M3 JPYTrUX Y4YeOHBIX MPEAMETOB, B YaCTHOCTH, (U3UKU, XMUMUU U
reorpajuu. Ha3BaHHBIE MOJOXKEHUS O NpeaHa3HAYeHUH YyuyeOHoro mnpeamera «buomorus»
COCTaBUJIM OCHOBY ISl ONpEAeNICHUs! MOJX0J0B K 0TOOpY M CTPYKTYPUPOBAHHIO €TO COJEPIKAHUS,
NPECTAaBICHHOTO B IIPOrpaMMe Mo OMOJIOTHH.

OTt6op comepkanust yueOHOro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTypocOOOpa3HOro MOAX0/Aa, B COOTBETCTBUU C KOTOPHIM OOYYaromIHecs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHUS, 3HAUMMbIE N7 (GOPMUPOBaHUSA OOLIEH KYyJIbTYpHI, ONpEACISIONne
aJIcKBaTHOE IIOBEJCHHE UYEJIOBEKa B OKpYXarolled MpPUPOAHOM Cpele, BOCTPEOOBAHHBIE B
MOBCEIHEBHOM JKU3HU M TPAKTHYECKOH NesTeNbHOCTH. Oco00e MEeCTo B 3TOH CHUCTEME 3HAHHU
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPBIE CIIy>)KaT OCHOBOM AJisi (POPMUPOBAHUS MPEICTABICHUN
0 COBPEMEHHOW E€CTECTBEHHO-HAYyYHOW KapTUHE MHpa M IIEHHOCTHBIX OPUEHTALMSX JIMYHOCTH,
CMOCOOCTBYIOIIMX TYMaHHU3aMK OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKTypUpOBaHUE COJEpXaHUs Y4YyeOHOro MmaTepuana B IporpaMMme I0 OHOIOruu
OCYIIECTBIIEHO C Y4Y€TOM MPHOPUTETHOTIO 3HAYECHUS 3HAHUKW 00 OTIMYUTENBHBIX OCOOEHHOCTAX
YKUBOU MPUPOJIBL, 0 €€ YPOBHEBOM OpPraHU3alliy U SBOIIOIMH. B COOTBETCTBUU C ATHM B CTPYKType
y‘-I€6HOFO npeamera «bnonornsay BBIJCJICHBI CJICAYIOUEC COACPIKATCIIbHBIC JIMHUM: «bnonorus xak
HayKa. MGTOI[I)I HAay4YHOT'O ITO3HAHUA», «KieTka kak 6I/IOJIOFI/I‘~I€CKa$I CucreMmay, ((OpFaHI/I3M KakK
Ouosnorudeckasi cuctema», «CrucremMa U MHOrooOpasue OpraHudecKoro MUpay», « IBOJIOIUS KUBOI
IPUPOABD, « DKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp wu3yueHuss yueOHoro mnpeamera «buosorus» Ha 0a30BOM YypOBHE — OBJIAQJCHHE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAIBHON OpraHU3alluy XKUBBIX CUCTEM Pa3HOTO
paHra v npuoOpeTeHrne yMEHHH HCIOIb30BaTh ITH 3HAHUSA JJISl TPAMOTHBIX JIeHICTBUN B OTHOILIEHUH
00BEKTOB KMBOI MPHUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

Joctuxenne unenu wuszydeHust ydeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs peleHueM CIEeAYOMUX 3aau:

OCBOCHME O00YYarOIIMMUCS CUCTEMbI 3HAaHUH O OMOJOIMUYECKUX TEOPHSX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBUiIaX, CIyKaLUX OCHOBOM JUIsl (JOPMHUPOBAHUS MTPEICTABICHUN
(6] GCTGCTBeHHO-HaquOfI KapTUHC MUpa, O METOJAaX HAYYHOI'O IMO3HAHUA, CTPOCHUM, MHOF006paSI/II/I
A OCOOEHHOCTAX JKHUBBIX CHCTEM Pa3sHOro ypoOBHA OpraHu3alvi, BBIAAIOIINUXCA OTKPBITHUAX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUY;

¢dopmupoBaHne y OOyyaromMXCs IO3HABATENIbHBIX, HHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Ipoliecce aHalln3a JaHHBIX O MYTSAX Pa3BUTHA B OMOJIOTMHM HAayYHBIX B3IJISJ0B,
UJEN U MIOJIXO/I0B K H3YYEHHUIO )KMBBIX CHCTEM Pa3HOI'O YPOBHS OPraHU3aLNN;

CTaHOBJIEHUE y 00yUaromMxcst oOen KyabTypbl, QYHKIIMOHAIBHOW TPAMOTHOCTH, pa3BUTHE
YMEHUN OOBACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEro MHpa >KMBOW MPUPOJBl HA OCHOBaHWUU
3HAHUU U OIBITA, OJYUYEHHBIX MPU U3yUYE€HUU OHOJIOTHH;

dbopMupoBaHHe y OOYydYalOMMUXCSd YMEHUH WITIOCTPUPOBATh 3HAYEHUE OWOJIOTHYECKUX
3HAaHMW B MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKA, Pa3BUTUM COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIIMTaHUE Y6e)1(21éHHOCTI/I B BO3MOJKHOCTH IIO3HAHUS YEJIOBEKOM >KMBOH Mpupoanl,
HEO0OXOUMOCTH OEpeXKHOro OTHOIICHUS K HeH, COONIOJIEHUSI 3TUYECKUX HOPM IpPH MPOBEIECHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HaHME IEHHOCTH OMOJIOTMYECKUX 3HAHWUN JJIs1 TOBBILICHHUS YPOBHSA HKOJOTHYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
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NpUMEHEHHe TPUOOPETEHHBIX 3HAHWH M yYMEHUH B IOBCEIHEBHOW JKU3HU JJISI OIEHKH
HOCJICAICTBHI CBOCH JEATCIIHOCTH [0 OTHOLICHUIO K OKpYKAaIoOIIeH cpeie, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIaKTHKH 3a00JIeBaHUN.

B cucreme cpennero odmiero oOpasoBanus «buomnorus», u3ydaemas Ha 0a30BOM YPOBHE,
SBISIETCS  00s13aTEbHBIM YYEOHBIM TPEAMETOM, BXOJASAIIMM B COCTaB IPEIMETHOH o00JacTu
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust OMoaoruu Ha 6a30BOM YPOBHE CPEHETo 00IIero o0pa3oBaHusi OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34 vaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak HayKa.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH U JIPYTUMH
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOW, ICTETUKON U mpaBoMm. Ponb Ouosiornu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CucTemMa OMOJOTHYECKUX HaYK.

MeTo1p1 TO3HAHMS KUBOM MPUPOIbI (HAOII0OJeHIE, SIKCIIEPUMEHT, ONUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JleMoHCTpanum:

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

Tabmu1e! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBD.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M MX OPraHU3aI U,

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owmonornu. OTiauuue >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJIIPHBIM,  KJIETOYHBIA,  TKAHEBbIM,  OpPraHMW3MEHHBIN,  NOMYJSLHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHU OpraHU3alUy KHUBOMH
MPUPOIBD».

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUN ~ CcOCTaB  KJIETKM.  XHMHUYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHune 0elIKOB. AMUHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHumble
U 3aMEHHMMblE€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIMU OEITKOB.

®epMmeHTHl — OHojJorHyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIN IIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Otiauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmall, TJIUKOreH, Ieuiiono3a). buonorndeckue QyHKIUMN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB W JUIHA0B Kak
MCTOYHUKOB DHEPIHH.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢pynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — npuMmep B3auUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak nenoctHas >kuBas cucrema. OOmie nmpu3Haky KJIETOK: 3aMKHYTas Hapys>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kiuetku. Knerounas crenka 6akrepuii. CTpoeHue 3yKapuoTHUYECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYyHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmxu, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxneHne MHUTOXOHIPUA U IIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUYKHU, KIyTUKH. DyHKIIMU OpraHoU10B KJIETKHU. BritoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lUlneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJECH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupel u cxemsl: «Ilepuoanyeckas TabiuIa XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJb», «buocunres oenka», «CTpoeHne MonekyJsbl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinst AT®y», «CtpoeHne 3ykapruoTHYECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTpOEHHE pa KIETKN», « Y TIEBOABD, «JIMIuab».

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «M3yueHue KaTadTUTUYECKON AKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK PACTCHHWH, >KUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. /KuzHenesiTeJIbHOCTb KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTHYecKrii 00OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tunber oOMena BeriecTB: aBTOTPOGHBIN U reTepoTpodHbi. Pons depmenToB B 00MeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A ISl XKU3HU Ha 3emiie. BiusHue ycinoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.
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XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTallbl JHEpreThuecKoro ooMena. I'nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpwiTus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepunodaru. bonesnun
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHOepUIINTa YeTOBEeKa

(BUY) - Bo30oymurens CIIMJla. OOparHas TpaHCKpWIIIHS, pEeBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«JHepreTnueckuit oomen», «Xmnopormiact», «Dorocunres», «Ctpoenne JHK», «Ctpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIHNMa, O6axtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», MojieTb cTpykTypsl JIHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaJMsIX MUTO3a. BHOJIOrMYeCcKui CMBICT MUATO3A.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

®opMbl  pa3MHOKEHMsI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  Gecmonoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BET€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [1o0OBBIE Kene3bl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30u,
SUIEKTIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK W
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,
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opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusHHe cpenasl Ha pa3BUTHE OPraHU3MOB, (DAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Permukanus ITHK», «Mwutosy», «Menosy», «lIpsamoe u Henpsamoe pasButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJJUN OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrnepMaTro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Miuekonurawoomero», «KapuokuHe3 B KiIeTKax Kopellka JyKa», MarHuTHas
Mojienb-anmaukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnast pabota Ne 4. «/3ydyeHue CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
SMOPHOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag poccHiicKuX U 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUUYECKUH, MOJEKYJIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eMHO000pa3usi THOPUAOB MEpBOTO mokoJieHus. [IpaBuio
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHMS. AHAJIU3UPYIOLIEE CKpEIIMBAHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONPEIeIeHNs] TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJe0BaHNIO TeHOB. HapylieHue clieruieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHbIE OpraHu3Mbl. HaciienoBaHWe NPU3HAKOB, CIEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl NI3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACcTBeHHas. Ponib cpeapl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn u BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE TIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST M3MEHYUBOCTb.
Meiio3 u mOJNIOBOM mpolecc — OCHOBAa KOMOMHAaTHBHOM W3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kiaccu¢pukanuss MyTaluii: TeHHble, XpPOMOCOMHBIE, T'€HOMHble. YacToTa U



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOreHETUYECKUH, OMOXUMHUYECKHUM, MOJEKYJISApPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio III[P-anammu3a. HacnenctBeHHble 3a0o0ieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHOM MpPeapacloiokKEHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HH, JTUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETHUECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTHUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBumos.

Tabmunpl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurnbpuanoe ckpemuBanue», «L{UTOIOTHUECKHE OCHOBBI JUTHOPHIHOTO CKpPEIIMBAHUS,
«Merios», «B3aumMoaencTBie amielibHbIX T€HOBY, «['eHeTHUeCKrne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIJIEHHOIO C MOJOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanronHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay», «l'eHeTHKa rpynn KpoBu», «MyTallMoHHas
MU3MEHYUBOCTDY.

Ob6opynoBanue: MoAeTU-aNIUIMKaLUU «MoHoruopuaHoe ckpeuBanue», «HemnonHoe
JOMUHUpOBaHueY», «JuruOpuaHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKpPOCKOIN H
Mukponpenapar «Jlpo3oduna» (Hopma, myTauuu (Gopmbl KpbUIbEB U OKpacKu Tena), repdapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopnast pabota Ne 6. «M3yuenne MoanuKalMOHHOW U3MEHYMBOCTH, TTOCTPOCHUE
BApPUALIMOHHOTO PsI/1a U BAPUALIUOHHON KPUBOI.

JlaGopatopHass pabora Ne 7. «AHanu3 MyTanuMii y JApo30QWiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKICHUE CelNeKIUU U goMecTukanus. Yuyenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS M MHOrooOpaszusi KyJbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBbIM M MHAMBUIYANbHBIM OTOOPHI B CENEKIIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3kopoACTBEHHOE CKpeIMBaHNEe — MHOPUIUHT.
Uucras nwHusA. CkpenBaHWe YWCTHIX JIMHWK. ['erepo3uc, wWiauM THOpUIHAS CHIIA.
Hepoacrsennoe ckpemuBanue — ayTopuauHr. OtnanéHHas rubpuauzanuss U e€ yCHeXu.
HckyccTBEHHBI MyTareHe3 M IOJIY4YEHHE IMOIMILIONI0B. J[OCTM)KEHHs CEJNEKLUU DPACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranuzmoB. Kiierounas unxenepus. Knetounsie
KYJIbTYpbl. MUKpPOKJIIOHAJIBHOE pa3MHOXEHHE pacTeHui. KiloHMpoBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpersr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOTOOOpasusl KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kiaetounele KyJabTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlabopaTopHble U IpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CEJIEKIMU PACTeHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS JBOJIIOIMOHHONW TEOPUU. DBOJIIOIMOHHAS TEOpHUs U €&
MecTO B OMOJI0rHH. BiMsiHue 3BOMIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HAyK.

CBuzerenscrBa dBomonuu. [laneoHTosnornyeckue: mNOCIEAOBATENBHOCTh IOSBICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIeTOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoncTBo
U paznnume GayH U Giiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIuyus 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTWYHbIE, PYAMMEHTAapHBIE OpPraHbl,
aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMsS JapBHHU3MA.
JIBIOKylIue CHJbl 3BOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXEHHE IpH
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesN€HHAas HW3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Bosonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MuxkposBomtonus. [lomynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBuxkyuie cuibl ((hakTopbl) 3BOJIOLUMU BHJIOB B Mpupoje. MyTalmoHHBIN Mpolecc U
KOMOHMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauus u
MUTpaLus.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonud. DopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bomonuu. [Ipumepsl npucnocoOnennit
y Opranu3mMoB. ApoMop(}h03bl U UIMOAANITAIIIH.

Bun u BumooOpazoBanue. Kputepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.
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MakposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKasl, JUBEPreHTHas, KOHBEpreHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

IToprpersr: K. Jlunnedt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuiplr u  cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJIbIlin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppObBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
JKUBOTHBIX), «ITomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMop(h0o3bD»,
«Mnnoananranuny, «OO0mas aereHepauus», «JBrkymue cuibl sBomtonun», «Kapra-cxema
mapuipyrta nytemectBus Y. lapeuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranuszMoBy, «I'eorpaduueckoe Bum000pazoBaHme», « IKOJIOTUIECKOE BHI000PA30BAHHE).

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HA0Op IUIOA0B U
ceMsiH, Kosutekuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», Mojieldb « OCHOBHBIE
HAIPAaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieb « CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacexomoro», «Pa3BuTue nArymkm», Mukpornpenapat «Jlpozoduna» (HOpMa,
MyTaluu GOPMBI KPBUILEB U OKPACKH Tella).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KU3HU Ha 3emure.

JloHay4HbIe TPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BOSHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJtonnK. HavanbHbie sTansl Ouonorndeckoi spomtonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX
sBoNMOLMA. PDOPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3Butne >xu3Hu Ha 3emse 1mo spam u nepuonaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPJTOBUKCKHUH,
CUITypPUNCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBEeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucreMa opraHM4ecKoOro Mupa Kak OTpakeHHE 3BOJIIOLMHA. OCHOBHBIE CHUCTEMATHUYECKUE
IpyIIBl OPraHU3MOB.

OBojronusl 4eloBeKka. AHTpOMOJOrusi Kak Hayka. Pa3BuTue mpelcTaBieHHd O
IIPOUCXOXKAECHNUN YelloBeKa. MeTo1bl M3ydeHus: aHTpornorene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.
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Jewxkymue cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPya, MBILIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
UenoBexk npsmoxondmuii, YenoBek HeaHaepTaibckui, YemoBek pasyMmubiid. Haxoaku
MCKOTMIAeMbBIX OCTATKOB, BPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIEeOoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajioujiHas  (PKBaTOpUAlbHAs), MOHIOJOUJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. J{apBus.

Tabmuner u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa U YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJI0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JII0In», «UeoBeuecKre paco».

O6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpebdia), TeOXpOHOJIOTHIeCKas Ta0JuIa,
KOJUTEKIUs «POPMBI COXPAaHHOCTH UCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[TpakTuueckast padota Ne 1. «M3ydyeHne MCKOMAEMBIX OCTATKOB PACTEHHH U KHUBOTHBIX B
KOJUTCKIIHSX).

DKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIH
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK HayKa. 3aJadyd W pas3jelibl dKOJOTHH. MeTOAbl DKOJIOTHYECKUX
MCCJIEI0BAHMM. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas, IOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Oxonorundeckue (akropsl. Kmaccudukamus skoigornyeckux (HakToOpoB: aOMOTHYECKHUE,
OMOTHYECKHUE M aHTPOIOTECHHBIE. J[eCTBHE IKOJIOTHIYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMBbl.

buotnueckne  ¢daktopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomepaius, MyTyaan3M, KOMMEHCAITH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAHU3MOB B PUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTHKUA MOmyssiuid. OCHOBHBIE TOKAa3aTeNy TOMYJISIIUH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MOMYJIALNU U €€ PEeryIIsIiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, O. ['exkens.
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Tabmumpl u cxemsl: kapta «[Ipupogubie 3081 3emuny, «Cpeasl 0OMTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALUN
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrHYeCKHEe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBasd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl HKOCHCTEMBI: TMPOAYIEHTH, KOHCYMEHTBI, pEAYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduyeckume (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHSA. DKOJOTHYECKHE MUPAMUABL: TMPOAYKIHUH, YUCICHHOCTH, Ouomaccel. CBoMCTBa
9KOCUCTEM: YCTOWYUBOCTD, CAMOPETYIISIus, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTPOIIOT€HHBIE SKOCUCTEMbI. ATPOIKOCUCTEMBI. YPpOOIKOCHUCTEMBI. buonornueckoe u
XO03SUCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTrO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH Ouocepbl Kak TI00aTbHOW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3eminu. AHTpONOreHHble U3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu 6nocdepsl. OCHOBAa PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU peCypcamMH U UX
ucnosb3oBaHue. JloCTHKeHHsI OMOJIOTUU M OXpaHa IPUPO/IBI.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupl u cxemsl: «[lumesbie nenu», «bHoEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuraHusy, «OKomormueckas mnupamuaa», «buochepa u yemosex»,
«JKocucreMa IMIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay, «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHbIE BO3JEHCTBUS HA TMPUPOIY»,
«BaxHeimme MCTOYHHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmmias
cocrasisirolas ouocheps», «DakTopsl Aerpaganuu nousy, «IlapHuKoBbIid 3pdexT», «DakTophl
PaaMOaKTUBHOTO 3arps3HeHus1 6nochepnn», «Oomas cTpykTypa ouochepsn», «PacmpocTpanenue
x®u3HH B Onochepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriaepomga B O6mocdepe»,
«KpyroBopoT a3ora B npupojie».

Ob6opynoBanue: MO/IeJTb-aNTITUKALHS «Tunuunsle OMOIICHO3bD», repOapuii
«PactutenpHbie  cooOmecTBa»y, Koulekiuu — «buonenosy, «BpeauTtenn — BakHEHIIMX
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CEJIbCKOXO3SMCTBEHHBIX KYyJbTYyp», TepOapu M KOJUJIEKIMHM pacTeHU U  KHUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpylaM oaHoro suaa, Kpacnasa kaura Poccuiickoin
Deneparun, N300pakeHHsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOT'PAMMBI 110 BUOJIOI'MN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPECAMCTA «buoiorusay BbIJICJICHBI
CIENYIOIIUE COCTaBIAIONIME: OCO3HAHHWE OOYYaIOIIUMHCS  POCCUMCKON  IpakIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEKIEHUM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TpaJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, HPUCYLIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTD LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInuaOCTHBIC PE3yJbTaTbl OCBOCHUA IMPECAMCETA «bnonornsay JOCTUT'aKOTCA B C€AHUHCTBC
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMU B
oOmiecTBe TpaBUJIaMH W HOPMaMH TOBEJACHHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHyTpGHHCfI no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJEHUIO, B3aUMHOIO
YBaXEHHs, OEpPEeKHOT0  OTHOIIEHHWS K  KyJIbTYpHOMY  HACIeIWI0 W TPAJAULIUIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JImaaOCTHBIC PE3YIbTATBl OCBOCHUS yq€6HOF0 npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEM
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE p€ain3alliid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM TO3UIIMH  OOy4YalOMIeTOCs KaKk AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTHh K COBMECTHOI TBOpquKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU yqe6HBIX ITIPOCKTOB,
pPEIICHUN yqe6HBIX 1 IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOJIOTHYECKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOT'O
BSaI/IMO,ZIeI\/IICTBI/IH J'HO)IGfI C pasHbIMHA y6e}KJIGHI/I$IMI/I, KYJbTYPHBIMU LHNEHHOCTSAMU U COLIMAJIbHBIM
MOJIOKEHUEM;
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FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHUICKOM IPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LHEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPHUPOIbI,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJ0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIIMOHAIBHOTO BO3ACMCTBUS AKUBON NPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbl 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOBOro U 0e30MacHoOro oopasa KU3HU (30pOBOE MUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHass ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
JIeATETbHOCTb;
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UHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyAyIIel Ipodeccuu 1 peaarn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0OrH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLEHKU WX BO3MOXHBIX IMOCJIEICTBUMN JJIsi OKPYXKAIOIIECH CPE/Ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U MMy Te nX pelieHus;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPaHEHHWE PABHOBECHS B IKOCHUCTEMaAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NCHCTBUN, NMPUHOCALIMX BPEI OKpY’KAIOUIeW MPHPOIHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTHUECKHUE IMOCIEACTBUS MPEANPUHUMACMbBIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
MO3HABATEIbHON, KOMMYHHUKAaTHUBHOW M COLMAIbHOW MPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JMalore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHpE;

COBEPILICHCTBOBAHME S3BIKOBOW M UATATEILCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOACHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMONOrMH Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOTO MBIIJIEHUS, CO3AaHNU LIEIOCTHOTO MPEJCTaBICHNUS 00 OKpYy KarolieM
MHUpe KaK O IWHCTBE NPUPOABI, 4YelIOBeKa W OOmecTBa, B TO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW LMBMIIM3AIMU: OOECIIeUeHUs
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MTyTeH BBIXOAA U3 II100AJIbHBIX
HKOJIOTMUYECKUX MPOoOJieM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHUIO, PAI[HOHATILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS 0O0IIei
KYJBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAIHLHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUpyeMOl NMpy U3y4eHUN OHOJIOTHH;

NOHMMaHHE CYIIHOCTH METOJIOB MO3HAHHWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKPYXaIoIIerT0o MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JenaTh O0OOCHOBAHHbBIE
3aKIIIOYCHHS] Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOMIUXCS MAHHBIX C IIETbI0 TTONyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;
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OCO3HAHME IICHHOCTH HAayYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIICCTBIIATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysibTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHMS MHPOBO33PEHHS  OOYYAIOMIMXCA  MEXIUCIUIUIMHAPHBIC
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy METOJI0B MO3HAHMSI, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHs,
ABIICHUE, TPOIECC, CHUCTeMa, HAyuYHbIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCleAOBaHUe, HAOIIOJeHNe, W3MEpPEHUE, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIC
yueOHble NIeicTBUS (II03HABaTeNIbHBIC, KOMMYHHKATUBHBIC, PETYJISTHBHBIC), 00ECIICUNBAIOIIIE
¢dopmupoBaHre (YHKIIMOHAIBFHONW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIMH O0YYaroluxcs,
CIIOCOOHOCTh o0y4aromuxcs HCIOJIb30BaTh OCBOGHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE ydeOHBIC ICHCTBUS B IO3HABATENBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CpEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyaJlM3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KiIacCU(PHUKAIMM, OOOOIIEHMs), pPacCKpbIBaThb CMBICHT OHOJIOIMYECKHX
MOHATHUH (BBIIENATH MX XapaKTepHbIE MPU3HAKH, YCTAHABINBATE CBSI3U C JPYTUMU ITOHITHSIMH ),

ONpeAeNsaTh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHIKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMUECKUE MOHATUS s OOBsCHEHHS (AKTOB U SIBIECHUI >KUBOU
TIPUPOIB;

CTPOUTH JIOTUYECKUE paCCyXKIEHUS (MHIYKTUBHBIC, JAEIyKTUBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBICHUSAX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHHUS;

IMPUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBS3€l U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIUYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATE pPabdOTy B YCIOBUSX pEAITbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELUICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE NeHCTBHS:
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BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMuHbIX METOJOB I103HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUNoTe3y €€ pelleHus, HaXOAWTh AapryMEHThl JUIsl JOKa3aTelbCTBa CBOUX YTBEPXKIEHUI,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLlEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE WJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HETPOTUBOPEUUBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ounonoruueckoit nHGoOpMaIuu, HEOOXOIMMOM JIJIs1 BHITTOJIHEHUS yUEOHBIX 3a/1a4;

IpUOOpETaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

WCIIOJIh30BaTh HAYYHBINH S3BIK B KA4eCTBE CPEICTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh W TMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQJIETh HABbIKAMHU pACMO3HABaHUS W 3alIUTHl HHpOpMAIUHM, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYILIECTBY 00CYXTaeMoil TeMbl (YMEHME 33/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpe/ylaraéMoil 3ajadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);
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pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, NPENOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CHUTYalllui, YMETh CMATYaTh KOH(QIIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peueHn: OMOIOTUYECKOH MpoOiieMbl, 00OCHOBHIBAaTh HEOOXOAMMOCTh IPUMEHEHHUS TPYIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

NPUHUMATh IeJIM COBMECTHOW JEATENbHOCTH, OpPraHW30BBIBATH W KOOPIMHHPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMM PeryJIssTHBHBIMH e CTBUAMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYINKax IO OTHOLIEHUIO K XMBOW INPUPOIE, CBOEMY 3J0POBBIO0 U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISITH IIJIaH PelIeHusl MpoOIeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILEHKY HOBBIM CHUTYAIlHsIM, BHOCHUTh KOPPEKTHBBHI B JCATEIBHOCTH, OIECHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPHU aHAIHU3E PE3yIbTaTOB ACSTEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM YpOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIbHOCTH 1O IMOJyYSCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTyallMsIX, a TaKKe B pEAlbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM 00yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe W pOJU OMOJOTMM B CHCTEME HAay4HOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKiusi), HacJIeCTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJIOTMUYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
[EHTpaJlbHasl JIoTMa MOJeKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 leHTpax MHOT0OOpa3us U MPOUCXOKIEHUS KyJIbTypHbIX pactenuil H. U.
BasuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM Hay4YHOTO MO3HAHUs B OMOJIOTWMHU: HAOJIOJEHHWE U ONHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBIECHUH, OpraHu3alus M MPOBEJCHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH,
TEOPUM U 3aKOHOB, YMEHHE JI€]1aTh BEIBOJBI HA OCHOBAHUU IOJyYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIC IPU3HAKA BUPYCOB, KJIETOK IIPOKApUOT U DYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: 0OOMEHa BEUIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IIACTUYECKOr0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYaJIbHOIO PAa3BUTHUS
opraHusma (OHTOIeHe3);

yYMEHHE MPUMEHAThH MOTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus

0€30MIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIO/ACH, COOJIOAEHUS HOPM
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rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
Ouonornyeckyro HHGPOPMAMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHHsS yueOHOro mnpeamera «buonorus» 6 I1 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COICP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U IOHATHUI: BHI, TIOMYJISIIHS,
reHo(OoH, SBONIONHS, JBUXKYIUME CHIBI ((aKTOpBI) 3BOJIOIUHU, MPUCTIOCOOICHHOCTh
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTbI, PeIyLIeHTbI, LIeNN MUTaHUs, SKOJIoruyeckas nupaMua, buoreoueHos, ouocgepa;

YMEHHE W3Naratb Owonorndeckue Teopun (dBoironoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHasackoro), onpenensTh rpaHULbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIECHHE 3aBHCHUMOCTU MEXIY HCCIEAYEMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOMYYEHHBIX PpEe3yJlbTaTOB, HCIIOJIB30BAHHBIX HAYUYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISAUN, TMPOIYLEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOTEOlEHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B HKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE TMPHUMEHSTHh TMOJTY4YCHHBIC 3HAHUS U OOBSCHEHUS OMOJIOTHUYECKHX IMPOIECCOB U
SIBIICHHM, JIJISI IPUHSTHS TPAKTUIESCKUX PEIICHUH B IIOBCETHEBHON KU3HH C IENBI0 00ECTICUSHHS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUSI HOPM
IPaMOTHOTO TOBEJEHHUsI B OKpYXarolleil NpUpoaHOH cpeae, MOHMMaHUE HEOOXOAMMOCTH

22



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHUS;

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHe 3aJadyd, COCTAaBIATh CXEMBI INepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

yYMEHHE KPUTHYECKH OIICHUBATh W WHTEPIPETUPOBATH WH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOLIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBICE M YCTHBIC COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(OPMALMIO H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbuesie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
bubnuoreka [{OK
L broorit kak Hayxa 2 0 L https://m.edsc]i).ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIs 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTAaB U CTPOEHUE KIICTKU 8 0 2 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzneneaTeIbHOCTD KIETKH 6 1 0 ﬁzg:j/(;:ziiﬁ_ﬁ/? £416292
5 Pa3smHOXkeHue 1 HHIUBUAYaIbHOE Pa3BUTHE 5 0 5 bubnmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 8 0 4 bubnmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bubnuotexa [JOK
8 Pesepaiioe Bpess 1 0 0 https://m.edsi.ru/7f410292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 9
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
! IBOIMOIMORHAT GHONOrHs ? 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0 1 Bbu6moreka [JOK
3eMite https://m.edsoo.ru/7f41cc74
3 OprauusMmbl ¥ OKpy Karolas cpeaa 5 0 1 bubmmorexa [IOK
p Py tas cpelt https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMYECKUE CUCTEMBI 9 1 1 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2 1
> C3CPBHOC BpeMA 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 34 1 5

I[TPOTPAMME
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INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosunvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrtposbnusie IIpakTnyeckue oOpa3zoBaTe/IbHbIe
n/n Bcero U3YYeHUS
padoThI padoThbI pecypcbl
bubmuorexa [JOK
Bbuosorus B cucteme Hayk 1 0 0 05.09.2023 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoabl MO3HAHKS )KHBOM
o cronmmeme g | 1 0 1 bimnorera LIOK
B P 12.09.2023  https://m.eds00.ru/863e6122
METOJIOB MPU U3YICHUN
OMOJIOTHYECKUX 0OHEKTOBY
buonorundyeckue CUCTEMBI, 1 0 0 bu6nmoreka [JOK
IPOLIECCHI U X M3YyYEHHE 19.09.2023  https://m.eds00.ru/863e6564
XumMu4ueckuii coctaB KieTku. Boma 1 0 0 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COJIH 26.09.2023  https://m.edso0.ru/863e674e
bu6mmorexa [IOK
b . 1
emicit. COCTAR 1 CTpOCHIe Gemkos 0 0 03.10.2023  https://m.eds00.ru/863e6b72
bubmuorexa [JOK
Yraeonet. Jlummuet ! 0 0 10.10.2023  https://m.eds00.ru/863e6870
bu6mmorexa [IOK
H .ATD 1
YIICHHOBRIE KHETOTH 0 0 17.10.2023 https://m.edsoo.ru/863e6d5¢
Hcropust u METObI M3yUYEHUS 1 0 0 bubnnorexka [JOK
kietku. Kinerounas Teopust 24.10.2023  https://m.edso0.ru/863e6e88
Kinerka xak 1emocTHas )KuBas 1 0 0
cucrema 07.11.2023
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
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https://m.edsoo.ru/863e6e88

DepMeHThI — OHOJIOTUYECKHE
KaTanu3aropsl. JlabopaTtopHast
pabora Ne 1 «M3yuenue

bu6mmoreka [IOK

10 KaTaJTUTHICCKOW aKTHBHOCTH 05 14.11.2023 = https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WIM KaTaja3bl)»
CTpoeHue 3yKapuoTHYECKOM
kieTku. JlabopaTopHas paborta No
2 «M3yueHue cTpoeHUs KIETOK bubnuoreka [IOK
11 pacTeHH, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 21.11.2023
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIFICAHHE»
bubmuorexa [JOK
12 OOMeH BeIleCTR 1 MeTaGomH3M 0 28.11.2023  https://m.eds00.ru/863e766¢
13 OHepreTuyeckuii 0OMeH 0 bubamorexa IOK
05.12.2023  https://m.edsoo.ru/863e7aae
bu6mmoreka [IOK
14 dorocuiites. XemocHuites 0 12.12.2023  https://m.eds00.ru/863e7c98
15 AJMUHUCTpAaTUBHAs KOHTPOJIbHAS 0 bubnuoreka [IOK
paborta 3a |l ueTBepTH. 19.12.2023  https://m.edso0.ru/863e796e
JKu3HeHHBINH MK KIETKH.
Jlenenue kneTku. MuTos.
16 JlaGoparopHas pabota Ne 3 0 bubnuoreka [IOK
«Ha0mrotenne MUTO3a B KJIIETKAX 26.12.2023  https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpENapaTax»
17 buocunTe3 Oenka. Peakmms 0 bubmuoreka [JOK
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https://m.edsoo.ru/863e6b72
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MaTpu4yHOro cuHresa. TpaHcisust 16.01.2024  https://m.edso0.ru/863e796e
— OunocuHTe3 Oenka
18 Hexknerounsie popmbl )KU3HE — 0 bubmmoreka [IOK
BUPYCHI 23.01.2024  https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 DOpMBI pa3MHOKCHHSI OPraHU3MOB 0 30.01.2024 https://m.edso0.ru/863e81b6
R https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos 0 06.02.2024 https://m.eds00.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJICTOK.
91 OmnonorBopenue. JlaboparopHas 0 bubnuorexa [JOK
pabota Ne 4 «3y4yeHue CTpoeHuUs 13.02.2024 = https://m.edso0.ru/863e81b6
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax
99 NunuBuayansHOE pa3BUTHE 0 bubnnoreka [JOK
OpraHU3MOB 20.02.2024  https://m.edso0.ru/863e8436
I'enernka — Hayka o
23 H&CJ‘IGJICTBGHHOZH/I u 0 bubnuorexa LIOK
27.02.2024  https://m.edso0.ru/863e86f2
U3MEHYHUBOCTH
3aKOHOMEPHOCTH HaCJIeIOBaHHS
24 HpI/I3HaKO]I:. MOHOTI/I6pI/II;[HOC 0 bubmorexa HOK
05.03.2024  https://m.edso0.ru/863e8878
CKpEIIMBaHHE
UTHOPUIHOE CKpEIIUBaHUE.
25 élaI(OH ief:a]s1/1014150:0l 0 Bu6miorexa LIOK
12.03.2024  https://m.edsoo.ru/863e89a4
HaCJIeIOBaHMsI TPU3HAKOB
26 CreruieHHO€e HaCIEI0OBaHNE 05 bu6mmoreka [IOK
npusHakoB. JlJabopaTopHas pabora ' 19.03.2024  https://m.edso0.ru/863e8c60
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Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpELTUBaHM Y IPO30(HIIBI Ha
TOTOBBIX MUKPOTIpEIapaTax»

I'eneruka nmona. Hacnenosanue

bubmuorexa [JOK

21 NPU3HAKOB, CLEIUICHHBIX C ITOJIOM 0 26.03.2024  https://m.edso0.ru/863e8c60
N3mMeHunBOCTS.

Henacnencteennas
U3MEHYMBOCTb. JlabopaTopHas

28 pabota Ne 6. U3yuenue 05 bubnuorexa [JOK
MO (DUKAIOHHOM 09.04.2024  https://m.edsoo.ru/863e8efe
WU3MEHYUBOCTHU, TIOCTPOCHUE
BapHAIIIOHHOTO psJa U
BapUAIMOHHON KPUBOII»

Hacnencrsennas n3MeHYHBOCTE.

29 JlaGopaTtopHnast pabota No 7. 0.5 bubnuoteka [JOK
«AHaIN3 MyTalUi y APO30QPHITBI 16.04.2024  https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOTpenapaTax»

I'enernka yenoseka.

30 [IpakTuueckas padora Ne 2. " 1 bubnnoreka [JOK
CocraBiieHre 1 aHAIN3 23.04.2024  https://m.edso0.ru/863e8d78
POIOCHOBHBIX".

PesepsHelit ypok. O60011eHue mo

31 teme «HacencTBeHHOCTh 1 0 07.05.2024
U3MEHYUBOCTH OPTaHU3MOBY

32 Cenekus Kak HayKa U IpoLece 0 bubmorexa HOK

14.05.2024  https://m.eds00.ru/863e9214

33 Mertoabl U JOCTUKEHUS CENEKIINU 0 bubnmoreka [JOK
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pacTeHuil U KUBOTHBIX 21.05.2024  https://m.edso0.ru/863e9214
34 buotexHosiorus Kak orpacib 1 0 bubnuorexa [JOK
IPOM3BOJICTBA 21.05.2024  https://m.edso0.ru/863e9336
35 0 0
OBIIEE KOJIMYECTBO YACOB 110 34 45

[NPOT'PAMME
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INIOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
N KosunvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrtposbnusie IIpakTnyeckue oOpa3zoBaTe/IbHbIe
n/n Bcero U3YYeHUS
padoThI padoThbI pecypcbl
1 DBOJIIO eTOJIbI e u3yde 1 0 0 bubmorexa LIOK
B Us ¥ METO/IbI €€ U3yUeHUs
ot A Y 07.09.2023  https://m.edsoo.ru/863ea20e
5 Ucrtopus pazsutus 1 0 0 bubnnoreka [JOK
IpeACTaBIeHN 00 SBOIOLUT 14.09.2023 = https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 M 1 0 0
HpOSBOTOMA 21.09.2023 = https://m.edsoo.ru/863e9cle
[Tonynauus Kak 31eMeHTapHas
€IMHUIIA BUJIA U YBOJIIOIUH.
bu6mmoreka [IOK
4 Jlab 6ota Ne 1 1 0 1
abopatopriai pabota 28.09.2023  https://m.edso0.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHUECKOMY KPUTEPUIO»
5 JIBroKy1ue cuibl (3JIeMeHTapHbIe 1 0 0 bubnuoreka [IOK
(aKTOpBI) IBOIIOIMN 05.10.2023  https://m.edsoo.ru/863e9da4
5 EctectBeHHbII 0TOOD U €ro 1 0 0 bubnmnorexa [JOK
bopmbI 12.10.2023  https://m.edsoo.ru/863e9ed0
Pe3ynbpTarsl 3BOTIOIUN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB
¥ BUJ1000pa3oBaHUe.
bubmuorexa [JOK
7 J 02 1 0 1
aboparopHas padora N: 19.10.2023  https://m.edsoo.ru/863e9fde

«Ornucanue NpucnocoO0IeHHOCTH
OpraHu3Ma 1 €€ OTHOCUTEIIBHOTO
Xapakrepa»
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Hanpasnenus u mytu

bubmuorexa [JOK

8 MaKpO3BOJFOLIMH 26.10.2023  https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOTIONNN 09.11.2023
10 Ucrtopus xxu3nu Ha 3emiie u
METO/IbI €€ N3YUCHUS 16.11.2023
11 ['mnore3bl MpoONCXOKAEHUS KUZHU bubnnorexa [HOK
Ha 3emie 23.11.2023  https://m.edso0.ru/863ea5a6
12 PazBuTne xu3Hu Ha 3eMiie 1Mo bu6mmoreka [IOK
3paM | Mepruoiam 30.11.2023  https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIBLHOTO U KUBOTHOTO
13 mupa. [Ipaktuaeckas padora No 1 bubnunoreka [JOK
«M3yueHne UCKOTIaeMBbIX OCTATKOB 07.12.2023  https://m.edsoo.ru/863ea8bc
PACTCHHIA U KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cuctema bubnmnorexa [JOK
OpPraHUYeCcKOTO MUpa 14.12.2023  https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YETTOBEKA bubnuoteka [JOK
(aHTpOTIOTEeHE3) 21.12.2023  https://m.edsoo.ru/863eac2c
16 JIBuokyuie cuibl (pakTopbl) bubnnorexka [JOK
AHTPOTIOTeHe3a 28.12.2023  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOIUU
YelioBeKa 11.01.2024
18 YenoBeueckue pacbl U NPUPOIHBIE bubnnorexka [JOK
amanTaly 4eJI0BeKa 18.01.2024 | https://m.edsoo.ru/863eaea?
19 PesepsHelit ypok. O60011eHue mo
TeMe «BO3HMKHOBEHHE U Pa3BUTHE 25.01.2024
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JKA3HU HA 3eMiie»

20 DKOJIOTHA KaK HayKa 01.02.2024

21 Cpenpl oOuTanus u bu6mmorexa [IOK
9KOJIOTHYECKHE (GaKTOPbI 08.02.2024  https://m.edsoo.ru/863eafec
AbGuotnueckue GakToOpHbI.
JlaGopaTtopnast pabota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH

22 paCsz)Hﬁ 13 pa3HbIX MECT bubmorexa LIOK

15.02.2024  https://m.edso0o.ru/863eb10e

obutanusy. JlabopaTropHas padora
Neo 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)

23 buotnueckue GakTopsl bubmmorexa LIOK

22.02.2024  https://m.edsoo.ru/863eb348

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiuu. [Ipaktuueckas pabora

24 Ne 2 «Hop;cv:qéT IJIOTHOCTHA 99.02.2024
MOTMYJISINI pa3HbIX BUOB
pacTeHumn»

o5 Coo0b1iecTBa OpraHu3MoB — bubnuoteka [JOK
OuoIeHo3 07.03.2024  https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bubnmoreka [JOK
(9KOCHUCTEMBI) 14.03.2024 = https://m.edso0.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN

97 HKOCUCTEMBI. DKOJIOTUYECKUE bubnmoreka [JOK
nupamuibl. CBOMCTBA DKOCHCTEM. 21.03.2024  https://m.edsoo.ru/863eb5fa
Cykueccust

28 [TpupoaHbIE S5KOCUCTEMBI
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11.04.2024

29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1 18.04.2024

30 buocdepa — riobanpHas 1 bubmuorexa [JOK
9KOCHCTEMA 3eMITH 25.04.2024  https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsr 16.05.2024  https://m.edso0.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiau 1 93.05.2024

33 CocyiecTBoBaHUE TPUPOBI U 1 bu6mmoreka [IOK
4eJI0BEYECTBA 23.05.2024  https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600IICHHE

34 TeMbl «Coo011iecTsa u 1 93.05.2024
IKOJIOTHYECKUE CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
buonorwus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilox pen.

[Taceunuka B.B., Aknuonepnoe oOuiectBo «M3aarensctBo «lIpocBemenne»

METOJAUYECKHUE MATEPHUAJIBI JISA YYUTEJISL
Pabouas nporpamma no 6monorun COO 10 - 11 kmacc.
VYuebOnuk. B.B. [Taceunnk, A.A. Kamenckuii, A. M. Py6uos u np. buonorus 10.

[Toypounsle pa3paboTKH.

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/
https://infourok.ru

https://uchi.ru
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