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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl MO OHOJIOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEeIICHUS
NOIX0/0B K (OPMHUPOBAHMIO CoOAepkaHus YyueOHoro mnpenmera «buonorus» cocraBWIn:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3yibTaToB O0y4eHUs U TpeOOBAHMH K YPOBHIO IIOJrOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
Oo0ImMX LEISIX M NPUHIUIAX, XapaKTEepU3YIOIUX COBPEMEHHOE COCTOSHHE CHUCTEMBl CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAYCHWU B IMO3HAHWU >KUBOM MPHUPOIBI M OOECIEUCHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmectBa. CorylacHO Ha3BaHHBIM ITOJIOKEHUSIM, ONPEEICHbl OCHOBHbIE ()YHKIMM MPOrpPaMMbl
1o 6MoNIOruu U €€ CTPYKTypa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O IENsIX, 00 o0mIeit cTpareruu 00y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYArOIIMXCS CpeACTBaMH ydeOHOro mpenmera «buomorusy,
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpPY, pacnpeieseHue Io
paszenaM M TeMaM, PEKOMEHAYEeMYI0 IOCIeN0BaTENbHOCTh M3Y4YEHHUs y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbHOTO TpOIecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIMXCS.

B mporpamme 1o OHONOTMHM TakKe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M MPEIMETHBIM pe3yibTaTaM oOyueHHs B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/y4eOHBIX JeHCcTBUI 00yyaromuxcs mno
OCBOEHUIO COJIEpP KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme no 6umonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B H3y4yeHUM Ouojioruu, Onarojapss uYemMy B HeH IpOCMaTpUBaeTcCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIM  JIMYHOCTH, OSKOJOTUYECKOTO  MBIILICHHS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoi cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HaHUH O CTPOCHUHU KHMBBIX CHUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJIOTMUYECKH L€IecO00pa3HOro MOBEACHUS B OKpY’Karolleld NMPUpOIHON cpeje,
aHaM3a BIMSHUS XO3SHCTBEHHOW JEATEIBHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOTOrHs» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOecreueHHsl YCIOBUM Ul peIIeHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH afaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsi 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3/MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.



bonbumioe 3HadeHwe OWONOTHS HMMEET TakKe JUIsl PELIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, COUaNU3auu odyJaromuxcs. M3ydyenne
Ounonoruun obecrnieunBaeT yCIIOBUS JUTSt (dhopMupoBaHHS MHTEJUICKTYaJIbHBIX,
KOMMYHUKAIIUOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpbI, CIOCOOCTBYET
MHTETpaly OUOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU U3 JIPYrHUX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TTONOKEHUS O TPETHA3HAYCHUH YIeOHOTO
npenmera «buonorus» COCTaBHIM OCHOBY JUIS ONPEICIICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEP KAHMUSI, ITPEJICTABICHHOIO B IPOrpaMMe 10 OHMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECS AOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC ISl (POPMUPOBAHHS OOIIEH KYIbTYpPBI, OMPEICIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTo B ATOM CHUCTeMe 3HAHUM
3aHUMAIOT JJIEMEHTBI COJEP)KaHMs, KOTOpPbIE CIy)KaT OCHOBOWM 1Jisi  (pOPMHUPOBAHHS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa H IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaina B MporpaMme Mo OuoJoruu
OCYIIECTBIICHO ¢ YIETOM MPUOPUTETHOTO 3HAUCHUS 3HAHHWHA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W 3BOJIOLMM. B COOTBETCTBMHM C 3THUM B
CTpYKType y4deOHOro mnpeamera «bHoNOrus» BBIIEICHBI CIEAYIOIINE COJIep:KaTeIbHbIe TUHUU:
«buonorus kak Hayka. MeToabl HAy4HOro no3HaHus», «KieTka kak OHoNOruueckas CucTema,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucteMa u MHOrooOpa3ue OpraHMYeCcKOro MUpay,
«IBOIOLUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITHE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIaJICHHE
O00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
obecrnieunBaeTcs peleHrneM CIeIyIOIUX 3a1au:

OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUHW O OWOJOTHYECKUX TEOPHsIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUs
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUf,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM pPa3HOTO YPOBHSI OpraHHU3allui,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOUIMXCsl MMO3HABATEIbHBIX, MHTEIUNIEKTYATbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJEN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OIEHWBATH SBJICHUS OKPYXKAIOIIETO MHUpa KUBOW MPUPOIBI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHWN B MPAKTHYECKOW JEATEIHPHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCTIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HEO0O0XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOEHHS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;



OCO3HAaHHE LEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIsl TIOBBIIMICHUS YPOBHS SKOJOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN U YMEHUH B IIOBCEIHEBHOM JKU3HU JJIS OLEHKU
MOCNEACTBUIM CBOEH NEATENbHOCTH IO OTHOIIEGHUIO K OKpYXKaloIlel cpele, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a001eBaHU.

B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SIBIIIETCSL O0SI3aTENBHBIM YYEOHBIM TIPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBeHHO-HAYUHBIE TPEAMETHI.

Jns n3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeqHEro o01iero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (Qmiocodueir, 3TUKOH, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTemMa OMOJIOrHYeCKUX HayK.

MeTo/1p1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHHE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

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

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS KUBON TPUPOIBD.

JlabopaTopHble M NpakTHYeCKHEe PadoThI:

[TpakTueckast padora Ne 1. «lcnonb3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTEeMBbI M HX OPraHU3aIHA.

Kupble cucrembl (OMOCHCTEMBI) Kak MpeAMeT Hu3ydeHHs Ouosnoruu. OTIuuue >KUBBIX
CUCTEM OT HEOPTaHWYECKOU MPUPO/IBI.

CpoiicTBa OmocucTeM M HX pazHooOpazue. YPOBHH OpraHu3allud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI), ONOCEPHBII.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3aIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekynbl JJTHK.

Tema 3. XMMHYECKHI COCTAB U CTPOCHUE KJIETKH.

XUMHYECKUH ~ COCTaB  KJIETKH.  XMMHMUYECKHE  DJIEMEHTBI:  MAaKpO3JEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbBIE BEILIECTBA.

OYHKIMK BOJABl W MUHEpaJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

Benku. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOMH



MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAS, TPETHYHAs W YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIIMN OETKOB.

®epmeHTHl — OHOJOrHuYeckre Kataiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM IIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otinuust  (QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOPOB.

VYrieBoabl: MOHOCaxapu bl (IJII0K03a, pud03a U 1e30Kcupudo03a), Aucaxapuisl (caxaposa,
JIAaKTO3a) W TMOJMCcaxapuabl (KpaxMmay, TJIMKOTeH, MeJUToio3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlutuaer:  Tpurmunepuabl, dochonunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue ¢ynkunu munuaoB. CpaBHEHUE YIIIEBOIOB, OCIKOB M JUIHIOB KaK
MCTOYHUKOB YHEPIHUH.

Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPHI HYKJIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynknum JIHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
(GYHKIMH.

[{uronorus — Hayka o kierke. Kilerounas teopus — npuMmep B3aUMOJCHCTBHS UACH U
¢dakToOB B HAYYHOM MO3HAHUH. METO/IbI U3yUCHHSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmye Npu3Haky KIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cUCTeMa CUHTE3a OeJka.

Tumbl KIETOK: JyKapHOTHUYECKass H mpokapuornyeckas. OCOOCHHOCTHM CTPOSHHS
npokapuoTuyeckoit kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TIMKOKAIHMKC, MX (DYHKIHH.
[Tnazmatnueckass memOpana, e€ cBoiictBa W (yHkmuu. LlurorazMa m e€ OpraHOMIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [N'onpmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHoOUbl KJIETKU: MHUTOXOHAPWH, MiaacTuibl. IIpoucxoxaeHre MHUTOXOHIAPUNA W TIIACTHUL.
Bunel nnactua. HememOpaHHbIe OpraHOU/IbI KJIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTp, LIEHTPHUOIIH,
pecHUYKH, KryTuku. OyHKIIMU opraHOU1I0B KJIeTKH. BritoueHus.

SAnpo — perynsaTopHblii IeHTp KiIeTku. CTpoeHue sapa: saepHas o0oouKa, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnipeseneHue XUMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmuer u cxembl: «[lepuomudeckass Tabmuia XUMHUYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD», «bruocunres 6enka», «CTpoeHne MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxkneunossie kucnotel. JJTHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapuoTHYECKOU
KieTkn», «CTpoeHue XKUBOTHOW KIeTKH», «CTpPOCHHE pPACTHTEIbHOW KIETKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE si/Ipa KIETKU», «Y TIeBOAbDY, «JIMmuasn».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpylOBaHME AJs INPOBEJECHHUS HAOIIOJCHUI,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIIpENnapaTbl PACTUTENbHBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThbI:

JlaboparopHas pabota Ne 1. «M3ydeHHe KaTaTMUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.



JlaGopatopnast padota Ne 2. «M3yueHue CTpOEHUS KJIETOK pACTCHUH, XUBOTHBIX W
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeIbHOCTD KJIETKH.

OOMeH BemecTB, WIM MeTabonu3M. Accummianus (TUIaCTHYECKUH  OOMEH) |
JUCCUMIIIALINSA (PHEpreTuyecKuit 0OMeH) — IBe€ CTOPOHBI €IMHOTO Mpolecca Metadonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METab0IM3Ma.

Tunel oOMEeHa BemIeCTB: aBTOTPOQHBIA U reTepoTpodHbi. Ponbk ¢epMeHTOB B 0OMEHE
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

®orocunre3. CBetoBas u TeMHOBas (a3bl (oTocuHTe3a. Peakuuu ¢orocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYyJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KieTke. PacumiensieHue  BeIIECTB, BbIJCIEHUE U
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. DTambl dHEpreTuieckoro oomena. ['nmukomms. bpoxenne u
ero Buabl. KucmopomHoe okucieHwe, WIM KJIeTOYHOe JbixaHue. OKHCIUTENbHOE
docdopunuposanne. IPPEKTUBHOCTh SHEPTETUIECKOTO 0OMEHa.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass unopmanus u JHK. Peanuzanwms
TeHEeTUYeCKO MH(popMamy B KieTKe. ['eHeTHUeCKUil KOJ M ero CBOWCTBa. TpaHCKpHIIus —
maTpuuHblii cuute3 PHK. Tpancnsnus — Ouocunres Oenka. Dtansl Tpanciasaiuu. Koguposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oelnka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeitast BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO IIMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€MbIE BUpycaMu. Bupyc nMmyHonedunnra yenoBeka

(BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUNLHMs, peBepTaza W HHTErpasa.
[IpodunakTrka pacripocTpaHeHUs] BUPYCHBIX 3a00JIE€BaHUIM.
JdemoHcTpaumuu:

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

Tabmuupt u  cxembl: «Tumbl  nutanus», «Metabonusm»,  «MHUTOXOHIPUAY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Crpoenue u
¢yHKIMOHMpOoBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupyco»,
«bakrepnodarn», «Crtpoenune u ku3HeHHbIH 1uka Bupyca CIIW[la, OGaxtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: monenu-anmukanuu «Yapoenue JJHK u tpanckpunums», «buocunres
oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM KU3HEHHBIM 1Mk KieTkd. Mutepdaza u mutos. Ilpomeccsl,
nporekaromue B uHtepdasze. Permmukanus — peaknuss marpuunoro cunrteza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMS M MHIWBUAYAJILHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiye Ha pasHBIX
CTaIugIX MUTO3a. Bromorndeckuii CMBICII MHTO34.

[Tporpammupyemast rudesb KJIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
Pa3MHOXKEHUS: JIeJICeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
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BETre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TomoBo€ pa3MHOKEHHUE, €TO0 OTIMYHUS OT OECIIONOTO.

Meiio3. Craguu wmeito3a. I[lpoueccsl, npoucxoismue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHUE MEi103a.

["ameTorenes — mnpoiiecc 0Opa3oBaHUsl MOJOBBIX KIETOK Y KUBOTHBIX. [10710BBIE Kene3bl:
CEMCHHHUKHU W sSMdHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro30uj,
AiilleKsIeTka) — crepmatoreHe3 U  oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
crepmaTto3onaoB. Omionorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (IMOPHOTCHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJICHHE, TacTPYJISAIus,
opranorenes. [loctamOproHanpHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (IMYuHO4YHOe). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKACHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuU
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOE pa3MHOKEHHE pacTeHUu», «JleieHne KIeTKH
Oaktepuii», «CTpoeHUE TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBINH UK,
«Penmnukauus IHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMmoe pazButue», «l'amerorenes y
MJICKOMUTAIOIINX U YeJloBeKa», «OCHOBHBIE CTA I OHTOTCHE3a.

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrnepMaTo30MAbl MIICKOIHUTAIOUIETOY,
«Siueknerka muekonuTarouiero», «KapuokuHe3 B KJIETKax KOpElIKa JyKa», MarHuTHas
Mo ieb-anmaukanus «/lenenue knetkny», monens JJHK, Moxens metadazHnoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYEeCKUE PadoThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIpENapaTax.

JlaboparopHas pabota Ne 4. «l3yueHue CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh M U3MEHYNBOCTH OPTaHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1ag pOCCHIICKMX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroapl TEeHETHKUA (THOPUIONOTUYECKUM, IUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIE T€HETUUECKHE TTOHATHUS. | eHeTnYeckass CHMBOJIMKA, UCTIOb3yeMas B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe CKpeluBanue. 3aKOH eIUHO-00pa3usi THOPUIOB TIepBOTO TToKoyeHus. [IpaBuiio
JTOMUHUPOBaHMUA. 3aKOH pacUIeIUIeHUsl Npu3HakoB. [mmore3a uwcrorel ramer. IlomHoe um
HEIOJIHOE JOMUHUPOBAHHE.

JurubpunHoe CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJENOBAaHUS  TPU3HAKOB.
[{uToreHeTr4ecKue OCHOBBI JUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKPEIIMBAHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIMBAHUS JJII ONPEACIICHNs] TEHOTHIIA 0COOH.

CuenneHHoe HacinefoBaHue mpu3HakoB. Pabora T. Moprana mno cremIeHHOMY
HacJe10BaHuI0 TeHoB. Hapylenue clienyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYECKHE KapThI.



I'enernka mosia. XpoMOCOMHOE OMNpENETICHUE MoJa. AYTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNMBOCTU: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Posb cpebl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALIUOHHOW H3MEHYHBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC PU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKANIMOHHONW U3MEHYHMBOCTH.

HacnenctBenHas, iy reHoTUNUYeCKasi, ”3MEHUYMBOCTh. KoMOWHATUBHAS M3MEHUNUBOCTD.
Meiio3 W T10JOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
W3MEHYUBOCTh. Kiaccuukanuss Myranuil: TeHHBbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYMHBI MyTarii. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJICICTBEHHOM
n3menuuBocty H. . BaBumnosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKHHA, MOJCKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNICHHEe T€HOTUIIA: IOJHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoripto III[P-ananusa. HacnenctBenusie 3a0oneBaHus
YeJIOBEeKa: TeHHbIe Oone3Hu, OO0Je3HM C  HACICACTBEHHOM  MPEApacIionoKEHHOCTHIO,
XpoMocoMHBIE Ooisie3Hu. Comarhyeckue H TeHepaTuBHbIe MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHLIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MTPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOE KOHCYJIbTUPOBAHME. 3HAYEHHME MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH | JICUCHUU TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICTUICHUS M €ro I[UTOTEHETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«duruOpunnoe ckpeunBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHSI,
«Merno3», «B3aumMonencTBie ajieNIbHbIX I'€HOBY, «I €HeThnYecKue KapThl pACTEHUN, JKUBOTHBIX
u 4denoBekay, «['eHeTuka momay, «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl denmoBeka W IKUBOTHBIX», «Buabsl wu3MeHunBocTH», «MoauduxanmoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay», «['eHeTHKa Tpymn KpoBu», «MyTalroHHas
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-aniuimkanuu «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
JoMUHUpOBaHUEY, «/lurubpumnoe ckpemuBanuey, «llepekpéct XpoMOCOM», MHKPOCKON H
Mukpornpenapat «JIpo3oduna» (Hopma, mytanuu HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"'opox moCceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenrne MoaUPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiabl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuaeckas pabota Ne 2. «CocTaBineHUe U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.



Cenexkuusi Kak HayKa U MPOIECC. 3apOoxKIEHUE CEeNeKIMU U qomecTukanus. Yuenne H. U.
BaBunoBa o meHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHHid. LleHTps
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MacCoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHuil u kUBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoaCTBEHHOE CKpEIUBaHUE — UHOPUAMHT.
Uucrass nuuug. CkpeuBanue 4HCTBIX JuHUM. [ereposuc, wim ruOpuaHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas ruOpugusanus W e€ YCHEeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHsS CEJNeKUMU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOACTBA. ['€HHAass HMHXKEHEpHUsA. OTambl CO3JaHUsA
pexomOuHanTHOM JIHK u TpaHcrennnix opranusmoB. Kierounas umxenepus. Knetounsle
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BbICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue npodiempl. MO —
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuiel u cxembl: kKapta «LI[eHTpbI MPOMCXOXKIAEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «Ilopoasl moManTHUX KUBOTHBIX», «CoOpTa KyJbTYPHBIX pacTeHuil», «OTmaanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJS KU TUIOAOB M KOPHEIUIOAOB IUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOABl U JOCTHXKEHHUS CENEKLUUU PACTeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATENbHBIA y4acTOK, B TEIJTUYHOE
X03UCTBO, 1a0OPATOPHIO arPOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».
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Tema 1. IBoIIOIIHOHHAA OHOJIOTHS.

[TpennochIKu BO3HMKHOBEHHUS JBOJIOLNMOHHON TEOpUU. DBOIIOLMOHHAS TEOpHS U €&
MeCTO B OMoJoruu. BirsHue »BOMOIIMOHHON TEOPUH HA pa3BUTHE OMOIOTHH U JPYTUX HAYK.

CBugerenbcTBa HBOMIONMU. [laeoHTOIOTMYECKHE: TIOCIE0BATEIIbHOCTD  MOSBJICHUS
BUJIOB B IMaJICOHTOJIOTUYECKOMN JIETOMHCH, TepeXxoHbie popMbl. buoreorpadguieckue: cxoacTBoO
U paznuune GayH u Qrop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA U Pa3auuus SMOPHOHOB Pa3HBIX BUJOB TMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTHMYHbBIE, PYAUMEHTapHBIC OpTraHbI,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXMMUYECKHE: CXOJCTBO MEXaHW3MOB HACJEACTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomrormonHas teopust Y. JlapBuHa. [lpeamochuiki BO3HUKHOBEHHS JIapBUHU3MA.
JIBikymme CHiIbl DBONIONWMK BUAOB 1O JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE TMpHU
OTPAaHWYEHHOCTH PECypCcoB, HeEOMpenenEHHas HW3MEHYMBOCTh, 00OphOa 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerudeckas teopust sBooru (CTD) u e€ oCHOBHBIE TTOJIOKEHUS.

MuxkposBomrorus. [Tonmysmmst Kak eTMHUIIa BUIa U YBOJTIOIUH.



JBwxkymme cuibl (GakTopsl) SBOJTIONUHM BUIOB B MpUpoJe. MyTallmoOHHBIA TIpolecce U
KOMOMHATUBHAS W3MEHUYUBOCTh. [lomymsiiuoHHBIE BOJHBI U JApedd reHoB. M3omsauus u
MUTpaIus.

EcrectBenHbIii 0TOOp — Hampabistomuid ¢daktop 3Bomonud. DopMbl eCTECTBEHHOTO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pPe3yibTaT dBONONHH. [IpuMepsl mpucnocoOeHnit
y opranu3MoB. ApoMop(h 036l ¥ UIU0-aJaNTAIINH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHblE (DOpPMBI BUA000Pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

Makpoaomrorusi. @opMbl 3BOTIONUK: (UICTUYECKAs, ITUBEPTCHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoMONNY.

[IpoucxoxaeHnue  OT  HECMNEUUATU3UPOBAHHBIX  IMPEAKOB. [Iporpeccupytomias
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpaumuu:

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

Tabmuner u  cxeMmbl: «Pa3BuTue opraHuueckoro Mupa Ha 3emie», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EctectBennbiii  oTOOpP», «MHOroo0Opasue copToB pacTeHuit», «MHoroo0Opasue Mopon
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMOp(O3bD»,
«Unnoanantaumny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boppba 3a cyuiectBoBanue», «lIpucnocodieHHOCTD
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHISCKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIO0B U
ceMsiH, KosuteKuus «[IpumMepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOJieNb «OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M pacTeHMi», Moaenb ammmukanusa «llepekpéct XxpomMocom», BIIaKHBIE Ipenaparbl
«Pa3Butne HacekoMoro», «Pa3BuTHe IATYIIKM», MHKporpenapar «Jlpozodumna» (Hopma,
MyTaluuu (GOpMbI KPbUILEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NpUCHOCOONIEHHOCTH OpraHusmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHay4HBIE NIPEICTABICHUS O 3apOXKACHUU XKU3HU. HaydHble rumoTes3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHWYECKHX  BEIIECTB W3  HEOPraHWYECKHUX. OKCIEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U HX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPIraHU3MOB.

PasButme >xu3Hm Ha 3emsie 1o dpam HM  nepuonaMm. Karapxeil. ApxeWckas H
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbL: TPUACOBBIN, FOPCKUH, METIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
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XapakTepucThKa KIMMara M IeoJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOLUU
pPacCTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil W KUBOTHBIX. [losiBieHwmE,
pacuBeT U BHIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUMUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. CxoACTBa U pa3inyusl YyeIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  ((pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONMUTEKH, YEIOBEK yMEIbIH,
UYenoek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUS, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BPONEOUAHAs (eBpasuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJTOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHUSI.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdemMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmuner u cxembl: «Bo3aukHoBeHNe COHEYHOH CHCTEMBI», «Pa3BUTHE OPraHHMYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEKOB COBPEMEHHOIO 4YeNoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UeloBeuecKre pachi.

Ob6opynoBanue: wmynsixu «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyousa, ckpebdiia), reoXpoHOJIOTHYecKasl Ta0iuIila,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTEeCTBEHHO-HAYYHBIN WITH
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

DOKOJIOTHS KaK Hayka. 3aJadyd W pa3lelbl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, TMOYBEHHas,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropel. Kimaccudukamus skomorudeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIMOTCHHBIE. J[eCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOppl:  CBET, TEMIEpaTrypa, BIAKHOCTb. DoTomepuoamnsm.
[TpucnocoOneHust OpraHu3MoB K ASHCTBHIO a0MOTHYECKUX (aKkTOpoB. brojgornveckre puTMbl.
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buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHEe OMOTHYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOmyisiiuu. OCHOBHBIE MOKa3aTead MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAAa€MOCTh, CMEPTHOCTb, MPHPOCT, Murpanus. JIuHamunka
YHUCICHHOCTHU TOMYJISIIAU U €€ PETYIISIIHAL.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «IIpupoaasie 30ub1 3emin», «Cpeasl 0OOUTaHUS OPTaHU3MOB),
«Doronepuogusmy, «llomymsauuuy, «3aKOHOMEPHOCTH pOCTAa YUCICHHOCTH MOIMYJISIHH
uHpy3opun-Tydenbkny», «llumepbie nenm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiueckas padota Ne 2. «[ToacuéTr MIOTHOCTH MOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuiieBas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOreOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB W TMOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE IOKa3aTeNd JKOCHCTEMBI: Ouomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIMU, YUCICHHOCTH, Onomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIaLus, pazButue. Cykieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03Ep M peK. IJKOCHUCTEMa XBOWHOTO WIIH
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3us Kak OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa PallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU peCypcaMH U UX
UCIOJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «[lumieBble nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenosek»,
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«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
BOl0éMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocraisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3¢ hexT», «PakTopbl
PaMOaKTUBHOIO 3arpsi3sHeHus 6uocdeps», «O0mas crpykrypa ouochepsl», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«Kpyrosopor azora B mpupoae».

ObopynoBanue: MOJIEJIb-aNIINKALUs «Tunnyneie OMOILIEHO3bD», rep6apuii
«PactutensHble  coobmiecTBa»,  koiulekuuu — «buomenos», «Bpenutenum — BakHEMIIMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKAILME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Ddenepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PaCTEHUI U KUBOTHBIX.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMELI 110 BHMOJIOTMN HA
HbA30BOM YPOBHE CPEJIJHEI'O OBILETI'O ObPA30OBAHUMA

Cormacho ®I'OC COO, ycranaBmuBarOTCsl TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00yJaIUMHUCS TIPOTPaMM CPEIHEro 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHbI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHME OOy4YalOIIMMHUCSH  POCCUHCKOM  TpakJaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAEIICHUIO,
HaJIu4Yue MOTHBaAIlUU K O6y‘l€HI/II-O 6I/IOJ'IOFI/II/I, HECJICHAIPAaBJICHHOC PAa3sBUTHC BHYTPCHHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX IIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOUIMXCS PYKOBOJACTBOBATHCS B
cBOEH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUCymumMu CHUCTEMCEC
OMOJIOTMYECKOTO O00pa30BaHUs, HAIWYUE HSKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIJIaHBL.

JInyHOCTHBIE pE3yNbTaTbl OCBOCHMS MNpeamera «buosiorus» IOCTUrarTCs B E€IUHCTBE
yqe6H0171 W BOCIUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBHU C TPaJUITHMOHHBIMU pOCCHﬁCKHMH
COMOKYJIIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHHUS U CaMOpPa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3ULMM JMYHOCTH, NATPUOTU3MA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZa M CTapIIEMy ITOKOJECHUIO, B3aMMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACleJUI0 W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMera «buonorusy MTOMKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
HOSHHI/I@ﬁ JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpHeHTaHHﬁ, IMMO3UTUBHBIX BHYTPCHHUX
yOeXACHHI, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIecTBa,
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pacIIMpeHUe KU3HEHHOTO OIBITA M ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3aLUNA OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHPOBAHHOCTb  TPAXKAAHCKOM MO3MLMM  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)k€HHE 3aKOHA U
IIPABOIIOPSJIKA;

TFOTOBHOCTbh K COBMECTHOI TBOPYECKOH NESATEIbHOCTH IPU CO3JaHUU YUEOHBIX MIPOEKTOB,
pelIeHNH y4eOHBIX U IT03HABATENIbHbIX 33/1a4, BHIIIOJHEHUH ONOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OTNpENeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBJICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIEHCTBMSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIOJIeH € pa3HbIMU YOSKIECHUAMHU, KYIbTYPHBIMU LIEHHOCTSMU M COLIMAIbHBIM
MIOJIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4YEOHBIX,
IIO3HABATEJIBHBIX M HCCIEHOBATEIbCKUX 3aJa4, YBAXKUTECIBHOIO OTHOLICHUS K MHEHMIO
OIIIOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUMYECKOT0 COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOM IPaXkAaHCKOM HICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHOM, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBO# 53bIK U KYJBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IPUPOJBI,
JocTHXKeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKMX YUY€HBIX B CTaHOBJICHHWE U pa3BUTHE
O1O0I0TUM, TOHUMaHUs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEeHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX ICHHOCTEN POCCUICKOr0 HApPO/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOECHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHIO CEMbUM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIEHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJULHSIMU HAPOJIOB
Poccuwn;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3AEUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTpPEMJIEHUE MPOSBIATH
KauecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBLHOIO 0JIAronoJay4usi:
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MOHUMaHWE W pealn3aiius 30pOBOro U 0€30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
COONIOZICHHE TUTUEHUYECKHUX TMPABWI M HOPM, COAIAaHCUPOBAHHBIM PEKUM 3aHITHH U OTABIXA,
perynspHas (QuU3MYECKash AaKTHUBHOCTH), OEPEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3HMUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTU TPaBWJI HWHAMBUIYAJBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYAIUsX, YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIHOJICH;

OCO3HAHUE TMOCJEICTBUI M HENPHUSATUS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIYy, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COLUANIbHON HAIIPABICHHOCTH,
CIOCOOHOCTh ~ WMHUIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESITEIIbHOCTD;

WHTEpEC K pa3myHbiM chepam mpodecCHOHATBLHON ACSITeITbHOCTH, YMEHHE COBEPINAThH
OCO3HAHHBIHN BBIOOp OyayIIei mpodeccruu U peaTn30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUH BCen
KU3HU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU LIETIECO00pa3HOE OTHOIICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHNUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMNbITAa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TOCIIEICTBUN JIsl OKPYKAIOLIEH CPE/Ibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTH MCMOJBb30BaTh MPUOOpPETaeMbIE MPU U3YYEHUU OMOJIOTUU 3HAHUS U yMEHUs
IpU pElIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHNEM (COOII0IeHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTHUBHOE HEMNpUATUE JIEHCTBHM, NMPUHOCAIIUX BpEI OKpYXKAlolled NPUPOJHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE HYKOJIOTMUYECKUE MOCIEACTBHUS MPEINPUHUMAEMBIX
JIEUCTBUM U NPEJOTBPALLATh UX;

HaJU4He Pa3BUTOTO IKOJOTHYECKOTO MBINIJIEHUS, JKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATENIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAyKH M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YNTATEIHCKON KYJIBTYphI KaK CPE/ICTBA B3aUMOICUCTBUS
MEXIY JI0JIbMU U MMO3HAHUS MUDA;

MOHMMaHUEe CrenupUKU OUONOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHpE Kak O €eIWHCTBE TPHUPOABI, YEJIOBEKa U OOIIECTBAa, B TMMO3HAHUHM TPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJII COBPEMEHHOMN IMBHIM3AINUU: OOECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
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pemaTe pecypcHble mpoOIeMbl pa3BUTHS YEIOBEUECTBA, ITOUCKA IyTEH BBIXOJA M3 TII00ATBHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OMOJIOTHYECKHX 3HAHUI B LIENAX MOBBILICHHUS OOIIei
KyJIbTYpPBl, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (yHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, popMUpyeMoi pu U3y4eHUr ONOJIOTHH;

NOHMMaHHUE CYHIIHOCTH METOJOB IMO3HAHHUS, HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IOJNydacMble 3HAHUS Uil aHanu3a W OOBSICHEHHS SBJICHUM
OKPYXAaIOLIET0 MHUpAa M MPOUCXOAAIIMX B HEM H3MEHEHHH, yMEHHE JeiaTh O00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIBb30BaTh OHMOJIOTHYECKHE 3HAHMS JUISL PELICHUS
npo0JIeM B pEeabHBIX KH3HEHHBIX CHTYaIHSIX;

OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHUIO, K
aKTHBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HCHHBIMH
NOTPEOHOCTSAMU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHsS yuyeOHOro mpeamera «buosorusy» BKIIOUYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS]  OOYUYAIOMIMXCS  MEKIUCIUIUTMHAPHEIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr UKy METOAOB MO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, NpOIlecC, CHCTeMa, HAayuHbId (DakT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (TO3HAaBaTeIbHbIE, KOMMYHUKATUBHbIE, PETYIATUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanne (YHKIIMOHATBLHON TPAMOTHOCTH U COLMAIBHONW KOMIIETEHIIMU OO0Yy4YaroIuXxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OCBOEHUS IMPOTPAMMBI CPEIHEro o0Iero o0pa3oBaHMs
JOJIKHBI OTPAXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEIbHBIMH JCeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IIPM OCBOCHMM 3HAaHUN MpPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauy, 0000IIeHHUs1), PacKpbIBaTh CMBICH OHOJIOTHYECKUX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHSTUSIMH);

ONpEAENATh LENN JEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU HX JOCTHXKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;

HCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS Ui OOBbsACHEHUS (AKTOB M SBJIECHUN >KUBON

MIPUPOJIBL;
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CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, IEIyKTHBHbBIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTpUBAEMBIX SABICHHSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJICTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOUHUKAX;

pa3padaThIBaTh IJIAH PEHICHUsS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B IESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJIHATH pPAabOTy B YCJIOBUSAX pPEATbHOrO, BHUPTYAIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQ/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HABbIKAMU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLIeHHs] PAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOA0B IIO3HAHUS;

UCIIOJIb30BaTh pPa3jIMyYHbIE BBl JACSITEIBHOCTU I10 IOJIyYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALlUY, IPEOOPA30BAHUI0 U NPUMEHEHHIO B y4EOHBIX CHUTyallUsIX, B TOM YHCJE NpPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA THUII MBIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHOW NEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIOTE3y €€ pelleHMs, HaxOAuUThb AapryMEHThl IS J0Ka3aTelbCTBAa CBOMX YTBEPXKIACHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TOJYYEHHBIE B XOJE pELIEHUS 3a7aud pPe3yiabTaTbl, KPUTHYECKU
OLICHMBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISAITh 1EJICHAIIPABICHHBIN MOUCK MEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npo¢eCCHOHATIBHYIO CPeay;

yMeTh TEepEeHOCUTh 3HAHMWS B  IIO3HABATEIbHYI0 M  MPAKTUYECKYI0  00IacTH
KU3HEJEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEM, MNpEUlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUIeHUS, CTaBUTh
npoOJIeMbl U 3aJauu, TOMyCKAIOIUe aJbTEePHATUBHBIE PELICHHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HMH(MOpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHATU3WPOBaTh HH(POPMALMIO PA3IMYHBIX BUAOB U (opm
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NIpPU IOHCKE M O0TOOpe
O6uonornyeckoit HHGopMaIK, He0OXOIUMOH /IS BHITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCIOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpUICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX TOMCKOBBIX CHCTEM;
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CaMOCTOSITEIbHO BBIOMPAaTh ONTHUMATbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKOMN
uHpopManuu (cxembl, rpaduKu, TUarpaMMebl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uH(popMalel: MPUMEHITh XUMUYECKue, GU3NYECKue U MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPEOOpPa3OBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJCTh HABBIKAMU PACHO3HABAHUS M 3alMThl WHGpOpMANUU, HHGOOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menne:

OCYILECTBIISITh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTHBHO Yy4acTBOBATh B JHAJIOTe
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJICHHUSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeajgaraéMoy 3aJayd, Y4HMTbIBaTb HHTEPEChl U
COIIACOBAHHOCTD MMO3ULUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacno3HaBaThb HeBepOaJIbHbIE CpEACTBA OOLIEHUS, MOHMMAaTh 3HAYEHHWE COLIMAJIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMU clOcoOaMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepEeHUs
JIPYTUuX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOILICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW paOOTHI MpH
pelieHnr OMOJIOTHYeCKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BBIBaTH U KOOPAMHUPOBATH
JIEUCTBUA 1O €€ NOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPaCHpelesiaTh POJU C YyU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE TIOBEJIEHHWE B PA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCMOJIb30BaTh OMOJOTMYECKHE 3HAaHUS Ul BBIABICHHS NpoOJIeM M HUX pELIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1€JIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKarOIIHX;
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CaMOCTOSITEJIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYyTUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JNEATEIHHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TPOSIBICHUIO IIMPOKON SPYIUIIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTEJIBHBIX MIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMI, HCIOIB30BATh MPUEMBI pedeKchu
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 110 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U @pTYMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

3) npunsiTHE ceds M APYIHX:

IpUHUMATh ce0sl, TOHMUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpaMMmbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAOT Cre(uUecKue s yaeOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITeIbHOCTH 10 MOJIyYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUHM B Pa3IMYHbIX Y4E€OHBIX
CHUTyallHsX, a TaKKe B PEAIbHBIX >KM3HEHHBIX CHUTYaIMsX, CBS3aHHBIX C Owomorumeir. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl IPEICTABICHBI IO ToJaM 00yUeHHS.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buornorus» ¢ 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh COJEPKaHHE OMOJIOTHYECKHX TEPMHHOB W TOHITHN: )KU3Hb, KIETKA,
opranu3M, Merabosm3M (OOMEH BEMIECTB M NPEBpAIllEHHE JHEPTHH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHHM3als JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKiMs), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHE Wu3Jarath OWOJOTHYECKHE TEeOpuu (KJIETOYHAs, XPOMOCOMHAas, MYyTaIllHOHHAs,
LEHTpajbHas JorMa MoJeKylspHoi Ouonoruun), 3akoHsl (I. Mennens, T. Moprana, H. U.
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BapunoBa) u yueHus (0 eHTpax MHOT0OOpa3us U MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. U.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMI, OpraHu3alus ¢ MpOBEJCHHE OHOJIOrHYEeCKOro
SKCHEPUMEHTA, BBIIBM)KEHUE T'MIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYLUIECTBEHHBIE NPU3HAKKA BUPYCOB, KJIETOK IMPOKAPUOT U IYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTYYCHHbIC 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKHX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUECKUX PELIEHUI B OBCEHEBHON KU3HU C 11€J1bI0 00eCrieueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHUMaHHWe HEOoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKCHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs PalrOHAIBHOTO
HPUPOIONOIB30BAHUS;

YMEHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS
JUISl TIpeJICKa3aHusl HaclIeJOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKHE PaldOoThl, COONIONATh MpaBWiIa MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh M HHTEPIPETHPOBATh HMH(OpPMALNIO OHOJIOTHYECKOrO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HMH(}OpMalNK, HAYyYHO-TIONYJISPHbIE MaTEepHUasIbl), ITUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 11 kaacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pPacKpbIBaTh CO/Iep)KaHUe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHooH, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrMYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaHUs, SKOJOrHyeckas nupaMmua, buoreoueHos, onocgepa;

yMEHUE WH3/arate Ouonorndeckue TeopuH (3BojronuoHHass Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. CeBepuosa, ydeHus o
6uocdepe B. . BepHajckoro), onpenensTh rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBEAeHHE OHOJIOTrHYEeCKOro
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SKCHEPUMEHTA, BBIJBM)KEHUE TUIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy HCCIIE]yeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX pPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOABI HA OCHOBAaHUHU MOJIYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOr€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U ITOTOKA SHEPTUM B SKOCHCTEMaX, aHTPOIOI€HHBIX W3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JJIs1 IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM XKU3HU C LEJIbI0 00€CIeUeHU S
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
TPaMOTHOTO TMOBEJICHHUSI B OKPYXKAIOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOM onosoruu ULt panroHaIHLHOTO
HIPUPOONOIb30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3a/laud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KocUcTeMax (L[eNH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJepKaHUs, BKIIOYAONIYIO0 ICEBIAOHAYYHbIC 3HAHWUSA W3 PAa3IUYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOi WH(pOpPMANWHK, HAYYHO-TIOMYJSPHbIE MaTephallbl), pPacCMaTpPUBATh TJIOOAIBHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOMICHUsS, 0000IIas
Ononornyeckyro WHPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpoubn IIpakTH4eck
oOpa3oBaTe/ibHbIE
1| NpOrpaMMel 0 ble padoThI ue padoTsl
pecypchl
EHOOIS KaK bu6mmoreka [IOK
1 2 0 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
JKuBbIe cUCTEMBI U bubmorexa LOK
2 1 0 0 https://m.edsoo.ru/7f41c2
WX OpraHu3amus 92
XuMU4eCcKUn bu6mmoreka [IOK
3 COCTaB M CTPOCHHUE 8 0 1 https://m.edsoo.ru/7f41c2
KJIETKU 92
KuznenestenbHOC bubmorexa HOK
4 6 0 0 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
Pasmuoxenue u
N bubmuorexa [JOK
5 AHBILY 5 0 1 https://m.edsoo.ru/7f41c2
pasBuTHE 92
OpraHU3MOB —
HacnencrBennoct bu6mmoreka [IOK
6 b U U3MEHYHBOCTh 8 0 1.5 https://m.edsoo.ru/7f41c2
Opra’Hu3MoB 92
Cenexuust
O AHIEMOB bu6mmoreka [IOK
7 P ' 3 0 0 https://m.edsoo.ru/7f41c2
OCHOBBI 9
OMOTEXHOJIOTHUH —
bu6mmoreka [JOK
8 PeszepBHOE BpeMms 1 0 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO YACOB 34 0 4
I1O ITPOI'PAMME

22



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
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

11 KIIACC

N HanmenoBanun KoauvecTBo 4acoB DJIeKTPOHHbIE
" e pa3aesioB H (uudpoBbie)
n/ Becer  Konrpoanunl  IlpakTuuecku
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbl e padoThbl
NMPOrpaMMblI pecypchl
D BOIOLHONHAS bub6nmoreka [IOK
9 0 1 https://m.edsoo.ru/7f41cc7
ouomnorus A
Bo3nukHOBEHU
o 1 DASBITHE bu6nmoreka [IOK
P 9 0 0.5 https://m.edsoo.ru/7f41cc7
JKU3HU Ha 4
3emie B
Opranusmsl 1 bubnuorexa [IOK
OKpYKaroIast 5 0 1 https://m.edsoo.ru/7f41cc7
cpena 4
Coo0miecTBa u bu6nmorexa LIOK
9KOJIOTHYECKUE 9 0 0 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
PesepBHOe bubnuoreka [IOK
P 2 0 https://m.edsoo.ru/7f41cc7
BpeMsi 4
OBUIEE
KOJIMYECTBO
34 0 2.5
YACOB I1O
I[MPOIT'PAMME
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KonuuectBo yacos Tara DJIEKTPOHHBIE
n/  Tema ypoka Koutpo  Ilpaktm @ H3Y4YCHH widposere
Bcero oOpa3oBarebHbIE
IT JIbHBIC YeCKHUe A pecypest
paboTel | paboOTHI
TexHuka 0€30IMacCHOCTH bubmmorexa LIOK
IIpH IPOBEEHNY YPOKOB https://m.edso00.ru/8
Oouonoruu. buonorus B L 0 0 b3e6lo2
https://m.edso0.ru/8
CUCTEME HayK 636632
Metobl TO3HAHUS
YKUBOU MPUPO/IBI.
[IpakTrueckas pabora
Ne 1 «Mcnonp3oBanue bubnnorexa [IOK
1 0 0.5 https://m.edsoo.ru/8
pa3IUYHBIX METO/IOB 6366122
MIPY U3YICHHUH
OMOJIOTMYECKHUX
00BEKTOBY
buonornueckne bu6mmoreka [JOK
CHCTEMBI, TIPOIIECCHI U 1 0 0 https://m.edsoo.ru/8
UX U3y4YECHUE 63e6564
[TpoBepounas padora 1o
riase «BBenenuey. bu6nmoreka [JOK
XHUMHUYECKHH COCTaB 1 0 0 https://m.edso0.ru/8
KJeTku. Bonma n 63e674e
MUHEpaIbHBIE COITN
benku. CocraB n Bubmorexa ITOK
cTpoeHue GemKoB 1 0 0 https://m.edsoo0.ru/8
63e6b72
DepMeHTBI —
OMOJIOTHYECKHUE
KaTaan3aTophl.
JlabopaTopHas pabota bubnmnoreka [JOK
Ne 1 «M3yuenue 1 0 0.5 https://m.edsoo.ru/8
KaTaIUTUYECKOMI 63e6b72
aKTUBHOCTH (pEpMEHTOB
(Ha MpUMepe aMuIa3bl
WJTU KaTajiasbl)»
Vraesonsl. JInnmms 1 0 0 bubmmorexa [TOK

https://m.edso0.ru/8
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

63e6870

HYKJ'ICI/IHOBBIe KHCJIOTHI.

bubmuoreka [JOK

8 0 https://m.edso0.ru/8
ATO 63e605¢
[TpoBepounas padora 1o
TeMe «XuMHUYecKas
OpraHH3aIHsl KICTKI. bubmorexa LOK

9 Vetopis u MeTozs: 0 https://m.edso0.ru/8

63e6e88
W3YYCHHS KIICTKH.
Knerounas Teopus

10 Knerka kak nenoctHas 0
JKUBasi CHCTEMa
Crpoenue
9YKapHUOTUYECKOM
kietku. JlabopaTopHas
pabota Ne 2 «3ydeHue Bu6orexa LIOK
CTPOCHHUS KJIIETOK https://m.edso0.ru/8

11 pacTCHHIA, )KUBOTHBIX, 0.5 63e6ff0
rpuboOB U GakTepHii Mo https://m.edsoo.ru/8
MHKPOCKOIIOM Ha 63e716¢c
TOTOBBIX
MHUKpOIpenaparax u ux
OIHCaHUE»

bubmuorexa [JOK

12 gfi%i;;?ifcm o 0 https://m.edso00.ru/8
63e766¢

DOTOCHHTES. bu6mmoreka [IOK

13 X eMOCHHTES 0 https://m.edsoo0.ru/8
63e7c98

bu6mmoreka [IOK

14 DOHepreTudyeckuii 0OMeH 0 https://m.edsoo.ru/8

63e7aae
JKU3HeHHBIN UK
KJIeTku. [lenenue
KJIeTKH. MuTO3.
JlabopaTopHas pabota bubnmnoreka [JOK

15 Ne 3 «HabOmronenue 0.5 https://m.edso0.ru/8
MHTO3a B KJIETKaX 63e7dc4
KOHYMKA KOpEIIKa JIyKa
Ha TOTOBBIX
MUKpOTpernaparax»»

16 buocunTes Oenka. 0 bubmuoreka [JOK
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

Peakuus MmatpuuHoro

https://m.edso0.ru/8
63e796e

CUHTE3a

bu6mmoreka [IOK
Tpancasuus —

17 SHOCHHTEs BertKa 0 https://m.edsoo.ru/8
63e796e
bu6mmoreka [IOK

18 EEEEETTI;I:;;;Z?MH 0 https://m.edsoo.ru/8
63e7540

[TpoBepounas padora 1o Bu6mnorexa LIOK
TeMe «OCHOBBI https://m.edso0.ru/g
19 LUTOIOTUN Y. DOPMBI 0 63e81b6
Pa3MHOKECHHUS https://m.edso0.ru/8
OpraHU3MOB 63e831e
bu6mmoreka [IOK

20 Meiio3 0 https://m.edsoo.ru/8
63e7f4a

Oo6pazoBanue u

pa3BHUTHE TOJIOBBIX

KJICTOK.

Onno10TBOpEHHE. bubnuorexa [JOK

21 JlaGopaTopHas pabota 0.5 https://m.edsoo0.ru/8

Ne 4 «3yuenue 63e81b6

CTPOEHHUS MOJIOBBIX

KJIETOK Ha TOTOBBIX

MHUKpOTIperiapaTax

VIHaMBUyabHOE bubmuorexa [JOK

22 PASBHTHE OPrAHIIMOE 0 https://m.edsoo.ru/8

638436
[TpoBepounas padora mo
TeMe « PasmHOXeHMe U
WHIUBUAYAIIBHOE bubnuoteka [JOK
23 pa3BUTHE OPTaHU3MOBY. 0 https://m.edsoo0.ru/8
[eHeTHKA — HayKa o 63e86f2
HACJICJICTBEHHOCTH U
W3MEHUUBOCTH
3aKOHOMEPHOCTH
HacJeJI0BaHUs bu6mmorexa [IOK
24 MIPU3HAKOB. 0 https://m.edsoo.ru/8
Monorubpumanoe 63e8878
CKpECIINBaHUE
o5 JurubpuaHoe 0 bubnuorexa [JOK

CKpCHIMBAaHUC. 3akoH

https://m.edsoo.ru/8

26



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HE3aBHCHUMOI'0
HaCJIEIOBaHUs
IIPU3HAKOB

63e8924

CuermienHoe
HACJICIOBAHHE
MIPU3HAKOB.
Jlaboparopnas pabota
No 5 «3yuenne

bubmuorexa [JOK

26 pe3yIbTaTOB 0.5 https://m.edsoo.ru/8
MOHOTHOPHIHOTO U 63e8c60
JTUTHOPHTHOTO
CKpEITUBaHUS Y
Ipo30( Bl Ha TOTOBBIX
MUKpOTIperiapaTax
I'eneTuka nmoma.

Hactenosate bu6mmoreka [IOK

27 HPH3HAKOB, CLICTLICHHbIX 0 https://m.edsoo0.ru/8

’ 63e8c60
C TIOJIOM
H3mMeHYnBOCTS.
HenacnencrBennas
U3MEHYUBOCTbD.
Jlaboparopuas pabota
Ne 6. Usyucue bubnnoreka [JOK
28 MO UKALIHOHHOY 0.5 https://m.edsoo.ru/8
63e8efe
M3MEHYUBOCTH,
MMOCTPOCHHE
BapHUAIIIOHHOTO PAJia U
BAPUALIMOHHON KPUBON»
Hacnencrsennas
W3MEHUYUBOCTb.
JlaGopatopHnas pabora bubnnorexka [JOK

29 Ne 7. «Ananu3 myranuit 0.5 https://m.edso00.ru/8
y Ipo30(huisl HA 63e8efe
TOTOBBIX
MHUKpOTpernaparax»»

bubmuorexa [JOK
30 I'enernka yenoBeka 0 https://m.edsoo.ru/8
63e8d78
PesepBHBIii ypoK.
31 O6001menue mo Teme 0

«HacnencTBeHHOCTD U
U3MCHYHBOCTD
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https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

OpPTaHU3MOBY.
ITpoBepounas paboTa 1o
Tteme «OCHOBBI
TeHETHUKI

CeJ'ICKI_[I/IH KaK HayKa 1

32
poI1iecc
MeToanl U JOCTHXKEHUS
33 CENIEKIIUN pacTeHUH U
JKHBOTHBIX
34 buotexHomorus Kkak
OTpacib IPOU3BOACTBA
OBHIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34

bubmuoreka [JOK
https://m.edsoo.ru/8
63e9214

bubmuoreka [JOK
https://m.edsoo.ru/8
63e9214

bu6mmoreka [IOK
https://m.edsoo.ru/8
63e9336

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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py61ioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akinoneproe o0miectBo «M3aaTenbcTBO

«IIpocBemenue»
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