


HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMsbl MO OUOJIOTHMH TEOPETHUYECKYIO0 OCHOBY IS ONpEAeSICHuUs
MOJXO0/J0B K (POPMHUPOBAHUIO COJEpKAHMS ydeOHOTo mnpeamera «bUONOrUsS» COCTABUIIM:
koHnentyanbable mojoxkenus ®I'OC COO o B3anMo0OyCIOBICHHOCTH TIETIEH, COMEepKAHUS,
pe3ynbTaToOB 00YYCHHS U TPeOOBAaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TTOJIOKEHUS 00
o0IIMX IEeNsIX M MPUHININAX, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSHHE CHCTEMbI
cpennero obmero oOpa3zoBanus B Poccuiickoit ®epepanuu, a TakkKe TIOJOXKEHUS O
cnenupuke Owonoruu, €€ 3HAYCHWW B TO3HAHWUHM JKUBOW TIPHUPOABI M OOECICUCHHUU
CyIIECTBOBaHMS  dYenoBeueckoro oOmiectBa. CorjgacHO  Ha3BaHHBIM  TOJIOKCHHUSM,
oTIpe/IeTICHbI OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu nAa€T TMpeAcTaBleHHE O IensX, o0 oOmiel crpaTeruu
oOy4eHHsi, BOCIHMTAHMS M Pa3BUTHS OOYYaIOIIMXCS CpPEACTBAMH YYEOHOro IMpeaMeTa
«buonorus», omnpenenser o00s3aTEILHOE NPEAMETHOE COJIEpKAHUE, €ro CTPYKTYpY,
pacrmpeneneHyue Mo pasfeiaM U TeMaMm, PEKOMEHIYEMYIO MOCIEA0BATEILHOCTh H3YUYCHUS
y4eOHOro MaTephayia ¢ Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTHUKH
00pa3oBaTeNbHOTO MPOLIecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIIMXCA.

B mnporpamme 1o OMOJOTMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEJAMETHBIM U MPEAMETHBIM pe3yjibTaTaM 00yueHHUsI B (DOPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TI03HABATEIILHOU JIESITEILHOCTH/y4eOHBIX JEHCTBUI 00yYarOmUXCs
110 OCBOCHUIO COJIEp>KaHUs OMOJIOTMYECKOTO 00pa30BaHus.

B nporpamme no 6uonorun (10—11 kimaccel, 6a30BbIil YPOBEHB) peaii30BaH MPUHIIMIT
MPEEMCTBEHHOCTH B HW3YyYEHHM Ouojoruu, Ojarojaps 4emMy B HeEH MpocMaTpuBaeTCs
HAMpaBJICHHOCTh Ha pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMUPOBAHUEM ECTECTBEHHO-
HAy4YHOTO MHUPOBO33PEHHMS, IIEHHOCTHBIX OPUEHTAIMM JUYHOCTH, HSKOJOTHYECKOIO
MBIIJICHUS, TPEACTABICHUM O 3I0POBOM 00pa3e >KU3HU W OEPEeKHBIM OTHOLICHUEM K
OKpy>Karolme mnpupomHoi cpeae. IloaTomy Hapsay ¢ u3ydeHHEM OOIMIEOHOIOTHYSCKUX
TEOpUH, a TaK)Ke 3HAHUN O CTPOCHUU >KUBBIX CUCTEM PA3HOIO paHTa U CYIIHOCTH OCHOBHBIX
MPOTEKAOIIMX B HUX TMPOILECCOB B TMporpaMme MO OHOJOTHM YAEICHO BHHUMAaHUE
WCIIOJIb30BAaHUIO MOJYYECHHBIX 3HAHWI B MOBCEAHEBHOW KU3HU JIJISl PEIICHUS MPHUKIATHBIX
3a/1a4, B TOM 4YHCle: NpOQUIAKTHKK HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
TeHETHYECKOTO  KOHCYJbTUPOBAHUS, OOOCHOBAHHMS  JKOJIOTMUYECKH  II€JeCO00pa3HOro
MOBEICHUA B OKPYXKAIOWIEH MNPUPOAHOW Cpele, aHalu3a BIMSAHUSA XO3IMCTBEHHOM
JEATEIIbHOCTH Y€JIOBEKA Ha COCTOSIHUE MTPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE
BHUMAaHMS K TIPUKJIAJHON HAMPABIEHHOCTH y4eOHOTO npeamera «brogorusy» nmpoauKToBaHO
HEOOXOIMMOCTBIO OOECICUYCHHS] YCJIOBHM Il PEIIEHUsS OJHOW W3 aKTyalbHBIX 3aj]ad
IIKOJLHOTO OUOJIOTHUYECKOTO 00pa30oBaHMs, KOTOpas mpeanojaraeT (HOpMUpPOBAHHE Y
00yJarmMXCcsi CMIOCOOHOCTH aanTUPOBATHCA K U3MEHEHUSIM JTMHAMUYHO Pa3BUBAIOIICTOCS
COBPEMEHHOT'0 MUpa.

buonorus Ha ypoBHE cpemHero oOmero o0pa3oBaHUs 3aHMMAeT BaxkHOe mecTo. OHa
obecrieunBaeT GOpMUPOBAHNE Y OOYUAIONTUXCS MPEACTABICHUA O HAYYHOU KapTHUHE MUPAa,
pacupsieT U 0000IIaeT 3HAHUSA O JKUBOW MPUPOJE, €€ OTIMYMUTENIbHBIX IpPU3HAKAX —
YPOBHEBOM OpraHU3allud U 3BOJIOLUHU, CO3/AET YCIOBHS JUIs: MO3HAHMS 3aKOHOB >KMBOM
npupoasl, (GopmupoBaHus (DYHKIHMOHATHLHONW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO H



Oe3omacHoro oOpasza >KH3HHU, KOJOTUYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIIEHHUS K
YKUBOW MPUPOJE U YETIOBEKY.

bonbmioe 3HaueHue OMOJIOTHUS HMEET TakKKe JUIsl pEelIeHUs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 3aJad CpPEIHEro oOIIero oOpa30BaHUsA, COLMATH3ANUU OO0YyUYaIOUTUXCA.
Wzydyenne Ouonoruu oOecreunBaeT YCIOBUSA Ui (OPMHUPOBAHUS HHTEIICKTYalbHBIX,
KOMMYHUKAIIMOHHBIX U WH(OPMAIMOHHBIX  HABBIKOB, 3CTETUYECKOW  KYJIBTYpHI,
CIOCOOCTBYET MHTErpalliy OMOJIOTMYECKUX 3HAHUM C MIPEICTABICHUSIMH U3 JPYTUX Y4eOHbIX
OpeIMETOB, B YaCTHOCTH, (U3HKH, XUMUU U reorpaduu. HasBaHHble TONOXEHUS O
IpeIHa3HAYeHUH y4eOHoro mnpeamera «buosorus» cocTaBWIM OCHOBY ISl ONpPEAEIICHUS
MOJIXOJIOB K OTOOPY M CTPYKTYPUPOBAHUIO €T0 COACPKAHHUsI, MPEACTABICHHOTO B IPOrpaMMe
1o OUOJIOTHH.

Ot6op conepxkanusi yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBIEH C MO3MIMI KyJIbTypOCOOOPa3HOIO IMOAXO0/Ad, B COOTBETCTBUU C KOTOPBIM
oOyyJarommecs: TOJKHbI OCBOUTh 3HAHMS M YMEHHUA, 3HAUMMbIE I (POPMUPOBAHUS OOIIEH
KYJIBTYPBI, OIpPENECIAIOINE aJACKBATHOE IOBEICHUE 4YEJIOBEKA B OKPY’KAIOLIEH INPUPOIHOU
cpene, BocTpeOOBaHHbIE B MOBCEIHEBHOM JKM3HM U MpaKTUYecKou aestenbHOCTH. Ocoboe
MECTO B 3TOUW CUCTEME 3HAHUN 3aHUMAIOT DJIEMEHTBI COAEPKAHU, KOTOPBIE CIIY’KAT OCHOBOM
U1t (hOPMUPOBAHUSI TIPEICTABIICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MUpa U
LEHHOCTHBIX OpPUEHTAlUAX JIMYHOCTH, CIOCOOCTBYIOIIMX TI'yMaHHW3alUUd OMOJIOTHYECKOIrO
00pa3oBaHUs.

CTpyKTypupOBaHHE COJIEpKaHUS yuyeOHOro Marepuaja B MporpamMme Mo OHOJIOTUU
OCYIIIECTBJICHO C Y4Y€TOM TPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX JKMBOW TMPUPOJBI, O €€ YPOBHEBOM OpraHu3aluMd W SBOdOUMUA. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOro npeamMera «bruonorus» BbIIEIEHBI CIETYIOIINE
colepkarelibHble JUHUK: «bHOJIOrus Kak Hayka. Meroapl HayyHOro nos3Hanus», «Kierka
Kak Ouosoruueckas cucrema», «OpraHusm Kak Ouojormueckas cuctema», «Cucrema u
MHOT000pa3re OpPraHuyecKOro Mupa», «IBOJIOLUS KUBOW MHPHUPOABD», «IKOCUCTEMBI H
MPUCYIIUE UM 3aKOHOMEPHOCTI.

[lenp u3yuenus yue6Horo mpeamera «buornorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JarIUMUCS 3HAaHUSAMU O CTPYKTYpPHO-(YHKIIMOHAIBHON OpraHM3allM >KUBBIX CHCTEM
pa3HOTro paHra M MNpPUOOPETEHHWE YMEHUH HCIOJIb30BaTh 3TH 3HAHUA JII TPAMOTHBIX
JNEUCTBUN B OTHOIIEHUH OOBEKTOB >KMBOM MPUPOABI M PEIICHHS Pa3IUYHBIX KU3HEHHBIX
npooem.

Hoctmxenue 1enu u3ydeHus yueOHoro mpenmera «buonorus» Ha 0a30BOM ypoOBHE
oOecrneunBaeTcs pelieHueM CIeIyIOMNX 3a1au:

OCBOCHHME OOYYarOUIMMHUCS CUCTEMbl 3HAHMM O OMOJIOTMUECKUX TEOpHUSAX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaxX, CIyKalluX OCHOBOM 11l pOopMUpOBaHUS
MIPEACTABICHUN O €CTECTBEHHO-HAyYHOU KapTHMHE MHMPA, O METOJAX HAy4YHOTO MO3HAHWS,
CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTSX JKMBBIX CHUCTEM Pa3HOTO YpOBHS OpraHU3allvu,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEI0OBAaHUSIX B OMOJIOTHY;

dbopmupoBaHre y 00YyUYaOIIUXCS MO3HABATENbHBIX, HHTEIEKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTE B MpOIECCE aHallM3a JAHHBIX O MYTAX Pa3BUTUS B OHOJOTUM HAyYHBIX
B3IJIAI0B, HJIEW U IMOJXOM0B K U3YYEHHIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;



CTaHOBJICHHE y OOydarommxcs OOlel KyJIbTypbl, (PyHKIHOHAJIBHON TpamMOTHOCTH,
pa3BUTHE YMEHUN OOBACHITH U OIIEHUBATH SIBICHUS OKPY’KAIOIIETO MUpPA KHUBOW MPUPOIbI
HA OCHOBAHHMH 3HAHUH U OTbITA, MOJYUYEHHBIX PU U3YYEHUU OUOJIOTHUY;

dbopMupoBanre y oOydaromuxcsi YMEHUN WIUTIOCTPUPOBATh 3HAYCHUE OMOIOTHUECKUX
3HaHUU B MPAKTUYECKOW NEATEIHHOCTH YEJIOBEKAa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTUH U arpoOUOTEXHOIOTH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH MO3HAHUSI YEJIOBEKOM KUBOW MPHUPO/IBI,
HEOOXOMMOCTH OEpeKHOTO OTHOIIEHUS K HeH, COONIONEHUS STUYECKUX HOPM MpHU
POBEJCHUH OMOJIOTUYECKUX HUCCIIEeIOBAHUI;

OCO3HAHUE I[EHHOCTU OMOJIOTUYECKUX 3HAHUM /ISl MOBBIIICHUS! YPOBHS SKOJIOTHUECKOMN
KYJIBTYpPHI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHHUI B MOBCEIHEBHON U3HU JIJIsl OLEHKU
MOCITICAICTBUI CBOEH JEATENBHOCTH MO OTHOIICHHIO K OKPY’KaIoIIel cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHKE U COOJIIOICHUE MEP MPOPUITAKTUKHU 3a00JI€BaHUH.

B cucreme cpennero obmiero oOpa3oBanus «buonorus», usyuyaemas Ha 0a30BOM
YPOBHE, SIBIISIETCS 00s13aTENbHBIM YYEOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOMN
obnactu «EcTecTBeHHO-HAyYHbIE TTPEIMETh.

Jns w3yueHuss Ouojoruv Ha 0a30BOM YpOBHE CpeIHEro oOiero oOpa3oBaHUs
otBoauTcs 68 vacoB: B 10 knacce — 34 gaca (1 gac B Hexeno), B 11 kmacce — 34 gaca (1 gac
B HEJICIIIO).



COAEPKAHUE OBYUEHUSA

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTUU C OOIIECTBEHHBIMU, TEXHUUYECKUMHU U JIPYTUMU
€CTECTBEHHBIMU HayKamu, ¢uiocoduen, ITUKOHN, 3CTeTUKoW 1 mpaBoMm. Ponbs Oumonoruu B
dbopMHUpPOBaHUY COBPEMEHHOW HAYyYHOU KapTUHBI Mupa. CuctemMa OMOJOTHYECKUX HAYK.

Metonpl TO3HAHUS KUBOM TpuUponabl (HaAOIIOIEHHE, HKCIEPUMEHT, OIHCaHHE,
U3MepeHue, Kiaccuukaius, MoieIMpoBaHUE, CTaTUCTUYECKasi 00paboTKa TAHHBIX).

JlemoHncTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmus! u cxeMbl: « MeToIbI TO3HAHUS KUBOW TPUPOIBD».

JlaGopaTopHble U MpaKTHYECKHE PadoOThI:

[Ipaktuueckass padora Ne 1. «Mcnonp3oBaHWe pa3iMYHBIX METOAOB NpPU H3yUYECHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3ydeHus Ouonoruu. OTIudue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOoOpasue. YPOBHU OpraHM3alud OHOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, MOMYISLHOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTre0EeHOTHYECKU ), ONOCHEPHBIN.

JlemoncTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE MPHU3HAKHU KU3HW», «YPOBHU OpraHU3aIlMU >KUBOU
IPUPOJIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4yecKHii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM  COCTAaB  KJIETKM. XHMHUYECKHE  DJIEMEHTBL:  MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpAJIbHBIX BEIIECTB B KieTke. lloamep:kaHre OCMOTHYECKOTO
OanaHca.

benku. CocrtaB u crpoeHue O€nKOB. AMHUHOKUCIOTBI — MOHOMEpHI OEIKOB.
He3zamenumble M 3aMEHUMbIE aMUHOKHUCIOTBL. AMUWHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYPBI OCIIKOBOM MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHE CBOICTBA OeNKkoB. bruosornueckue pyHKIUN OEIIKOB.

depmeHTh — OHoJornueckue Katanu3aropbl. CTpoeHue depMeHTa: aKTUBHBIA IEHTD,
cyoctpatnas cnenuduunocts. Kodepmentsl. Butamubbl. Otinuus (QepMEeHTOB OT
HEOPTraHUYECKUX KaTaJIN3aTOPOB.

VYrneBonpl: MoHOcaxapuiabl (TJIOKo3a, pubo3a U Ae30KcHpuO03a), aucaxapu/ibl
(caxapo3za, JaKTO3a) W MOJUcaxapuabl (Kpaxmaj, IIMKOreH, ILeJIII0J03a). buomornueckue
(GyHKLIHU YTIIEBOOB.

Jlunuaet: Tpurmunepuasl, docdonunuasl, crepounbl. [ uapodunsHo-THAPOGOOHBIE
cBoiicTBa. buonorndeckne dyHkiuuu aunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB W JUIHUIOB
KaK UCTOYHUKOB YHEPTUH.

HykneunoBsie kucnotel: [HK u PHK. Hykineotuasl — MOHOMEpHI HYKJIEHMHOBBIX
kucnot. Crpoenne u pynkunu JIHK. Crpoenne u ¢ynknuu PHK. Buner PHK. ATO:
CTpoeHHEe U QYHKLIUU.



[{utonorus — Hayka o kierke. Kierounas reopust — npumep B3aUMOAEHUCTBUS MIEH U
(GakTOB B HAYYHOM MO3HAHUHU. MeTObl U3yUeHUs KIETKH.

Knerka kak memoctHas >xuBas cucrtema. OOmMe NpU3HAKU KIIETOK: 3aMKHYyTas
Hapy>kHas MeMmOpaHa, moJekyisl [IHK kak reneTnueckuii annapar, cucreMa cuHTe3a Oenka.

Tumnel KIETOK: JyKapuOTHYeCKass W mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npokapuotudeckoi kietku. Kiierounas crenka Oakrepuil. CTpoeHHE SyKapHOTHUECKON
KkJeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, J)KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAsI CTCHKA, TJIMKOKAIHMKC, MX (DYHKITUH.
[Tna3maTuueckas meMmOpana, e€ cBoiicTBa W (¢yHKuuu. llurommasma u e€ opraHouibl.
OpnomemOpannble  opraHouabl  kuetku: OIIC, ammapar [onapmku,  JM30COMBI.
[ToryaBTOHOMHBIE ~OpPraHOWJBI KJIETKH: MUTOXOHApUM, Tutactuibl. [Ipoucxoxaenue
MUTOXOHApUMA U mactua. Buasl mactun. HemeMOpaHHbie opraHOUAbl KIETKH: PUOOCOMBI,
KJIIETOYHBIN IIEHTP, LEHTPUOIU, PECHUYKU, KIYTUKUA. DYHKIUU OPraHOUJOB KIETKH.
BxiroueHnwust.

Anpo — peryastopHblii ueHTp kieTku. CTpoeHue sapa: sjiepHas 000JI0YKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEHIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneinen, P. Bupxos, [Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHUMUYECKHX 3JIEMEHTOB B HEXHUBOH MPUPOIEY,
«PacmipeniesieHne XuMUYECKUX 2JIEMEHTOB B 'KUBOW MPUPOJIEH.

Tabnuuel u cxemsl: «llepuoguyeckas TabnuIa XMMUYECKUX AJIEMEHTOBY», « CTpoeHUE
MOJIEKYJbl BOJb», «buocuHre3 Oenkay, «CTpoeHue MOJIeKylbl Oenka», «CTpoeHue
dbepmenTay, «Hyxknennosele kuciotThl. JJHK», «Ctpoenne momekynbl AT®Dy», «CtpoeHue
ADYKApUOTUYECKOU KIETKN», «CTpoeHUE >KUBOTHOM KIETKW», «CTpOeHUE pacTUTEIIbHOU
KIIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIIETKN», « CTPOCHHE AIpa KIETKU», « Y TIIEBOIBD,
«JIunuaey.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYyA0BaHHE JJI TIPOBEICHUS HAOIIOICHUIA,
U3MEPEHUN,  HAKCIOEPUMEHTOB,  MHKpONpENaparbl  PAaCTUTEIbHBIX, JKUBOTHBIX U
OaKTEepHAIbHBIX KIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadoOThI:

JlaGoparopHas pabota Ne 1. «M3ydeHne KaTalIUuTUUECKON aKTUBHOCTU (pepMeHTOB (Ha
pUMepe aMUJIa3bl WIIM KaTaaasbl)y.

JlabopaTtopHas pabora Ne 2. «M3yueHue CTpoeHUS KIETOK PACTCHUM, KUBOTHBIX H
OakTepuii MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax u ux OMucaHue.

Tema 4. ’KuznenesiTeJJbHOCTL KJIETKH.

OOmeH BemiecTB, WIM MeTa00auM3M. AccuMuisiuus (IJIacCTUYECKUid OOMEeH) u
JTUCCUMUJISITINS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €IMHOTO TMpoliecca MeTadoIm3Ma.
Ponb 3aKk0HOB coXpaHEHUs BEIIECTB U YHEPTUU B MIOHUMAHUU METa00JIU3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpo(HBIN U reTepoTpodHbId. Pons hepMeHTOB B 0OMEHE
BEILECTB U MPEBPAILIEHUH SHEPTUH B KIIETKE.

®otocunte3. CmeroBas u TemHOBas (a3el (porocmHTe3a. Peakmuum ¢oTtocuHTe3A.
D¢ddextuBHOCTh (PpoTOCHMHTE3a. 3HaueHUE (OTOCHHTE3a ISl KM3HU Ha 3emie. BrusHue



yCIIOBUH cpefbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
paCTECHUH.

XeMOCHHTe3. XEeMOCUHTE3UPYIoIIHe OakTepuy. 3HaYCHUE XEMOCHUHTE3a I KU3HU Ha
3emie.

Ouepretudecknii oOMeH B KieTke. PacmierieHue BeIIECTB, BbIACNICHHE U
aKKyMYyJIMPDOBAHHE SHEPruM B KIETKE. OTalbl 3HEprermuyeckoro oobmeHa. [nmkomms.
bpoxxenue u ero Buasl. KHCIIOpOgHOE OKHUCIIEHUE, WIH KJIETOYHOE JbIXaHue. OKUCIUTEIbHOE
dbochopunuposanue. I HEKTUBHOCTH IHEPTETUICCKOTO OOMEHA.

Peakuuu matpuunoro cunHTe3a. ['enermueckas umHbopmamus u JIHK. Peanmszarnus
TeHeTUYECKOM MHpOpMaIuu B KiIeTKe. [ eHeTHueckuii Kol 1 ero cBoicTBa. TpaHCKpUNIUsS —

matpuunblii cuHTe3 PHK. Tpancmsiuuss — OwuocuHTe3 Oenka. OTalbl TPaHCISLMM.
Koaunposanue amuHokuciaot. Poias pubocom B OnocunTrese Oenka.
Heknerounsle ¢opmbl xu3HU — BUpycbl. HMcropust otkpeiTuss BupycoB (. H.

NBanoBckuit). OCOOCHHOCTH CTPOCHHUS W >KU3HEHHOIO IMKJIa BHUpycoB. baktepuodaru.
bosie3nn pacTeHui, JKMBOTHBIX M  YEJIOBEKA, BbI3BIBAEMBIE BUpycaMHu. Bupyc
ummyHoneduiuta yenoeka (BHY) — BozOymurens CIIM/la. OOpaTHasi TpaHCKpHIIIIHS,
peBepTasa u unrerpasa. [IpodunakTuka pacrpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM.

JlemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. 1. MBanosckuii, K. A. Tumupsses.

Tabmuubt u  cxembl: «Tumbel nutanus», «Merabonmusm», «MUTOXOHAPUSY,
«HepreTuueckuii ooMen», «Xioporiacty, «Dorocuntesy», «Ctpoenue JJHK», «Ctpoenue
u (QyHKUMOHUpOBaHUE TeHa», «CuHre3 Oenkay, «l'eHeTnueckuii koa», «Bupyco»,
«baktepuodarny, «Ctpoenue u xu3HeHHbIM 1ukin Bupyca CIIMJla, Oakrtepuodaray,
«Pemnmukanms JIHK».

O6opynoBanue: Mojenu-ammmkanuu — «Yasoenne JIHK wu  Tpanckpumimsy,
«buocuntes 6enka», «CTpoeHue KISTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KinerouHnslii LMK, WIA >KU3HEHHBbIM LUkl kinetku. MHtepdaza m muros. Ilpoueccsl,
npotekatonue B uHTepdasze. Permkanus — peakiust matpuunoro cunteza JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIN Ha0Op — KapUOTHUTI. J[MTIJTOUIHBIN U TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuiel. LluToNOrMueckue OCHOBBI PA3MHOXKEHUS U WHIUBUIYAIBHOTO
pa3BUTHUSA OPraHU3MOB.

Henenune wietkun — muto3. Cragum mutosa. [Iporecchl, mMpoucxomsiue Ha pa3HbIX
CTaIMSIX MUATO3a. bUOJIOrMYeCcKnii CMBICT MUATO34.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

dopmbl pa3MHOXKEHHMSI OpraHM3MOB: Oecrosoe U TosioBoe. Buasl Oecronoro
pa3MHOXKEHUA:  JICJICHWE  HAABOE, IOYKOBAaHWE  OJHO- WU  MHOTOKJIETOYHBIX,
criopoo0Opa3oBaHue, BereTaTMBHOE  pa3MHOXKEHHE. VICKycCcTBEHHOE — KIIOHHPOBAHHE
OPTaHU3MOB, €0 3HAYEHUE ISl CEJIEKIIUU.

[TooBoe pa3MHOXKEHHE, €T0 OTIMYUS OT OECTIONOTO.

Meito3. Craauu meiiosa. [Ipormeccsl, mpoucxoasiume Ha cTaausx Meio3a. [loBeaeHue
XpomocoM B mero3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAYEHHUE Meio3a.

['ameTorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK Yy KUBOTHBIX. [lojoBbie
Kee3bl: CeMEHHUKA W sudHuKd. OOpa3oBaHWE W pPa3BUTHE TOJOBBIX KIETOK — TraMer



(cnmepmaTto3oun, SIMUEKIETKAa) — crepMmaroreHe3 W oBoreHe3. OCOOEHHOCTH CTPOEHUS
AULEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [laprenorenes.

NunuBuayanbHOe pa3BuTHE (OHTOreHe3). DOMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Oranbsl SMOPUOHAIIBHOTO Pa3BUTHUS y MO3BOHOYHBIX KHBOTHBIX: APOOJICHUE, TacTpyJIsLus,
opranorene3. lloctamOpuonanbHOEe pa3BuUTHE. THUIBI TOCTAIMOPUOHAIBHOTO PAa3BUTHS:
npsiMmoe, HempsiMoe (JIMYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPTraHU3MOB, (DAKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOEHUE CEMEHH,
CTaJNH pa3BUTHS.

JleMoHCTpauM:

Tabnuubl u cxeMbl: «DOpMbI pa3MHOXKEHHSI OPraHU3MOBY, «J{BOMHOE OII0I0TBOPEHUE
y UBETKOBBIX pPAaCTEHU», «BereratTuBHOE pPa3MHOKEHHE pPACTECHUN», «JleJleHne KIeTKH
OakTepuit», «CTpOCHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN LUK,
«Permmmukamusa IHK», «Mwuto3», «Menos», «Ilpsmoe n Henpsamoe pazButue», «l amerorenes
y MIIEKOTIMTAXOLIUX U YeJIOBEKa», «OCHOBHBIE CTa I OHTOIEHE3A».

ObopynoBaHue: MUKPOCKOI, MUKponpenaparsl «CrepMaTo301ibl MIEKOITUTAIOIIETOY,
«slifnexnerka MiekonuTaromero», «KapuokrnHe3 B KIETKax KOpEUIKA JIyKa», MarHUTHas
Moeb-anmInkanus «Jlenenne kinetku», moaens JJHK, mogens metadazHoit XpoMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «HabmtoneHue MuTo3a B KJIE€TKax KOHUMKA KOpEIIKa JTyKa
Ha FOTOBBIX MUKPOIIPENApaTax».

JlaGopatopHas pabGora Ne 4. «l3yueHue CTpOEHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsiencTBEHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. Mcropus pa3BuThs TeHETUKH. Poib OuUTOIOTMM U
SMOPUOJIOTUU B CTAHOBJICHUM TEHETHKU. BKag pocCHiiCKUX U 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETHKU. MeToabl TeHeTHUKH (TMOpUIOJIOTHYECKUH, IUTOT€HETUYECKUH,
MOJIEKYJIIpHO-TeHeTnYeckuil).  OCHOBHBIE  TIE€HETUYECKHE MOHATHUS. | 'eHeTnyeckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKpPEIIUBaHU.

3aKOHOMEPHOCTH  HAcJE[OBaHWS IPU3HAKOB, yCTaHOBIEHHble [. MeHnnenem.
MoHoruOpuaHOe CKpelmBaHue. 3aKOH €IMHOOOpa3us THOPHUIIOB TEPBOTO ITOKOJICHHS.
[IpaBuno AOMHHHpPOBaHUA. 3aKOH pacUICTUICHHMs] MPU3HAKOB. ['MmoTe3a 4YMCTOTHI TaMer.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe cKpeuMBaHUE. 3aKOH HE3aBHCHMOIO HACJIEOBaHMsS IMPU3HAKOB.
[{uToreHeTYECKHE OCHOBBI TUTHMOPHUIHOTO CKPELIMBaHUS. AHATU3UPYIOIIEe CKpellMBaHue.
Hcnonb3oBaHne aHATU3UPYIOUIETO CKPEIIMBAHUS [Tl ONIPEACIICHUSI TEHOTHUIA OCOOH.

CuennieHHoe HacienoBaHue Impu3HakoB. Pabora T. Moprana 1o cuHElIEHHOMY
HaCJIEJOBaHUIO T€HOB. HapyllleHue cuersieHrs FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.

['enernka mnona. XpOMOCOMHOE ONpENEJeHUuE Ioja. AyTOCOMbI W  TOJOBBIE
XpOMOCOMBI. ['oMorameTHsle M rereporameTHbie opraHnu3Mbl. HacienoBaHue Npu3HAKOB,
CUEIUICHHBIX C TIOJIOM.

N3meHunBoCTh. Buabpl M3MEHUMBOCTH: HEHACHEACTBEHHAs M HacleICTBEHHas. Poib
Cpeabl B HEHACNEACTBEHHONM HW3MEHUMBOCTH. XAapaKTEPUCTHKA MOAU(PUKAIMOHHON



W3MEHUYMBOCTH. BapruanmoHHbId psAl U BapualMoOHHas KpuBas. Hopma peakumu npusHaka.
KonmnuecTBeHHbIE M KA4eCTBEHHbIE NPU3HAKM W HMX Hopma peakuuud. CBoiicTBa
MOJAU(PUKALIMOHHON N3MEHYHUBOCTH.

HacnencrBennas,  wiM  TEHOTUNHMYECKAas,  W3MEHYUMBOCTh.  KomOuHaTuBHas
U3MEHYMBOCTh. Mei03 W TOJOBOM MpOIleCC — OCHOBA KOMOWHATUBHOM W3MEHUYUBOCTH.
MyTtanionHass u3MeH4MBOCThb. Kiaccudukanuss MyTanuii: TEeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa U npUUMHbI MyTaluil. MyTrareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX
pPAIOB B HaclieACTBEeHHOM n3MeHunBoctr H. . BaBuiosa.

BresanepHast HACIEACTBEHHOCTh U U3MEHYUBOCT.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHbIE METO/bl T'€HETUKH YEJIOBEKA:
reHeaJIorMuecKuii, OJM3HENOBbIM, IUTOTEHETUYECKUM, OMOXUMHUYECKUU, MOJIEKYJSIPHO-
reHeTnyeckuil. COBpEMEHHOE ONPEACICHUE T€HOTHUNA: IMOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TEHOTUIIMPOBaHKE, B TOM uucie ¢ nomoinbto [1[P-ananuza. HacineacTtBennsie 3ab0oneBaHus
yeJoBeKa: TEHHbIEe 00Jie3HHU, OOJIe3HW C HACJIEACTBEHHOW MPeapacioyioKEHHOCTHIO,
XpoMocoMHbIe Ooiie3Hu. ComaTH4ecKue W reHepaTuBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[lpuHiuner  310poBOoro  oOpasza KW3HU, JUATHOCTHKH, MPOGUIAKTUKH U  JICUCHUS
reHeTHYeckux  Oosie3Hell.  MenuKo-reHEeTHYeCKOe  KOHCYJbTHPOBAaHUE.  3HaueHUE
MEJIUIIMHCKOM TEHETUKU B MPEIOTBPALICHUU W JICUCHUM TEHETHYECKUX 3a00JIeBaHUI
YEJIOBEKA.

JlemoncTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Peconckuii, H. . BaBuos.

Tabnupel u cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE U €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH PACIICIJICHHUS U €T0 [IUTON€HETUYECKAasi OCHOBAa», «3aKOH YMCTOTHI TaMET,
«Jlurnbpunnoe ckpenmBanue», «l{uTonornueckne OCHOBBI NUTUOPHUIHOTO CKPEIIUBAHUSY,
«Menos», «BzaumonencTBre aUIENbHBIX TEHOBY», «l'eHeTHUeckue KapThl PACTECHHH,
JKUBOTHBIX U YEJIOBEKa», «l €HeTrKa nosyia», «3aKOHOMEPHOCTHU HACJIEIOBAHHUS, CLIETUIEHHOTO
¢ nonom», «Kapuotumbl YemoOBeKa W JKUBOTHBIX», «Buagbl  H“3MeHUMBOCTHY,
«MoauduxanmonHas U3MEHYUBOCThY, «HacnenoBanue pesyc-gakropa», «['eHeTuka rpynmn
KpoBW», «MyTalmoHHass U3MEHUYUBOCTbY.

O6opynoBanue: mMonaenu-aniuimkanuu «MoHoruOpuaHOe cKpemuBaHuey, «HemomaHoe
JOMUHUpOBaHME», «Jlurubpuanoe ckpenmBanuey, «Ilepekpéct xpoMocom», MUKPOCKON U
Mukpomnpenapar «Jlpo3zoduna» (Hopma, myTanuu (QopMbl KpbUIBEB W OKpPACKH Teja),
repoapuii «['opox TOCEBHOI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlaGopatopnas pabora Ne 5. «M3ydyenue pe3ynbTaTOB MOHOTHOPUIAHOTO U
JUTUOPHUIHOTO CKpEUIMBaHUs y AP030( Ikl Ha TOTOBBIX MUKpOTIpEnapaTaxy.

JlaGopatopnas pabora Ne 6. «3yueHue MoaudUKAIIMOHHOW W3MEHYUBOCTH,
ITOCTPOEHHUE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOM.

Jlabopatopnas pabora Ne 7. «AnHammu3 wmyTtanmwii y Apo3ouibl HA TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEIIOBEKA.



Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IPOLECC. 3apOKIACHUE CEIEKINU U TOMeCTUKaus. YueHue H.
M. BaBuiioBa 0 1eHTpax MPOUCXOXKIEHUS U MHOT0OOpa3us KyJIbTYpHBIX pacTeHuil. [{eHTpsl
IPOUCXO0XKJICHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METO/BI CEJIEKIIMU. MacCOBBI U UHJIMBHIyalbHBIA OTOOPHI B CENEKIUN
pacTeHHil W KUBOTHBbIX. OILlEHKAa 3KCTephepa. bIM3KOPOICTBEHHOE CKpEIIMBAHUE —
uHOpuuHr. Yucras nuHus. CKpellmBaHne YUCTHIX JUHUHN. ['eTepo3uc, uiv rudpuHas cuia.
HeponcTtBenHoe ckpemuBanue — aytOpuaunr. OtnanéHHas ruOpuan3anus U e€ yCHexu.
N cKyCCTBEHHBIN MyTareHe3 U MOJy4YEHUE MOJUIUIOUIO0B. JIOCTHKEHHS CEIEKIUN PACTEHUM,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHONOrUsT Kak OTpacib NPOU3BOJACTBA. ['€HHAs WHYKEHEpHUs. ITallbl CO3/IaHUS
pekoMmOunanTHoi JIHK u Tpancrennsix opranusmoB. Kiierounas umxenepus. Kierounsie
KYJIBTYPBL. MUuKpOKIOHAIBHOE Pa3sMHOXXEHUE PACTEHHI. Knonnposanue
BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPTraHU3MOB. DKOJIOTUYECKUE U ITHYECKHE
npobaembl. [MO — reHeTrdecku MOAUPUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauuu:

[Toptpetsi: H. U. BaBuiios, Y. B. Muuypum, I'. JI. Kapneuenko, M. @. l1BaHoOB.

Tabmuubl 1 cxembl: kKapTa «LIeHTpbl MPOUCXOXKAECHHUS U MHOTO00pa3usl KyJIbTYPHBIX
pactenmit», «llopompl mOMamHMX KUBOTHBIX», «CopTa KyJIbTypHBIX PAacCTECHUN»,
«Otnanéunas rubpuausanus», «Pabotel akagemuka M. @. MBanoBay, «llomummonmusy,
«OOBEKTHI OMOTEXHOJIOTUI, «Knerounsie KYJIbTYPBI U KJIIOHUPOBAHHEY,
«KoHcTpynpoBaHue U NepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TJI0OJ0B U KOPHEIUIOAOB AUKUX (OPM U KYJbTYPHBIX COPTOB
pactenui, repobapuii «CenbCKOX0391iCTBEHHBIE PACTEHUS.

JlaGopaTopHblie ¥ NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTHXKEHUSI CEJIEKIMU PACTEHHI U KUBOTHBIX (Ha
CEeJIEKIMOHHYIO CTaHLHUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIM YYACTOK, B TEIUIMYHOE
X0351CTBO, JIA0OPATOPUIO arPOYHUBEPCUTETA UM HAYUYHOT'O LIEHTPA)».



IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOT'PAMMEI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNMA

Cornacio ®I'OC COO, ycraHaBiauBarOTCA TpeOOBaHUSI K pe3yJibTaTaM OCBOCHUS
oOydJaloImuMHUCs ~ MPOrpaMM  cpeaHero  oOmero  o0pa3oBaHUS:  JTUYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B CcTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOEHHUS MpeameTa «bruonorush BbIIEICHBI
CIEIYIOIINE COCTaBISIONIME: OCO3HaHHE OOYYaIOIMIMMUCA POCCHICKOM Tpa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEAEIICHHUIO,
HAJIMYUE MOTHBALMKM K OOYYEHHMIO OWOJIOTHMH, IEJCHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOEXKJIEHU JUYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TPaJAUIIHMA
pa3BUTHS  OMOJIOTMYECKOTO 3HAHMS, TOTOBHOCTh U  CIOCOOHOCTh  OOYYaroIIUXCs
PYKOBOJICTBOBATbCSI B CBOEW JEATEIBHOCTH II€EHHOCTHO-CMBICIIOBBIMU yCTaHOBKaMH,
OPUCYIIMMU  CHUCTEME  OHMOJIOTMYECKOr0  OOpa3oBaHUsA, HAJU4YME€  SKOJOTHYECKOIrO
IPaBOCO3HAHUS, CHIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HEHHBIEC TIIaHbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS IpeaMeTa «buosorus» I0CTUraroTCs B €IMHCTBE
y4eOHOM U BOCIUTATEIbHOM JIEATENILHOCTH B COOTBETCTBUU C  TPAJAUIMOHHBIMU
POCCUUCKUMU  COIMOKYJBTYPHBIMH, HUCTOPUYECKUMHU UM JTyXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSIMH, MPUHATHIMUA B OOILECTBE MpaBUIaMU U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT
MpoIecCaM CaMOIIO3HaHUsA, CaMOBOCIHUTAHUS W CaMOpPa3BUTHUS, pPa3BUTUS BHYTPEHHEU
MO3ULINU JINYHOCTHU, MAaTPUOTU3MA, YBAKEHHUS K 3aKOHY M MPABOIOPSAIKY, YEJIIOBEKY TpyAa U
CTapllieMy IOKOJICHUIO, B3aWMMHOIO YBaXX€HUs, OEPEKHOTO OTHOUIEHUS K KYJIbTYpHOMY
HACJIEAUIO ¥ TPaJuLMsAM MHOTOHalMOHaIbHOTO Hapoaa Poccuiickon denepannu, npupoae u
OKpY KaroIlIen cpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS Yy4YeOHOro mpeaMmera «bUONOTHS» JTOJDKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOJICTBOBATHCS C(POPMUPOBAHHOM
BHYTPEHHEW NO3WLHMEN JUYHOCTH, CUCTEMOW ILEHHOCTHBIX OPHEHTALMMN, IO3UTHBHBIX
BHYTPEHHHUX YOEXKICHHI, COOTBETCTBYIOIIMUX TPAJAUIMOHHBIM IIEHHOCTAM POCCUHUCKOIO
oOl1ecTBa, paclIMpeHHEe )KU3HEHHOTO OIbITA U OMbITa JAE€ITEIbHOCTH B MIPOLIECCE peaTn3aliuu
OCHOBHBIX HalpaBJIEHUN BOCIIUTATEIbHOM AESATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(OPMHPOBAHHOCTh TPAXKAAHCKON TMO3ZMIMHK OOYyYalollerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)XKCHHE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH MpU CO3JaHUU Yy4eOHBIX
MPOEKTOB, PEUICHUWU Y4YEOHBIX M TO3HABATENbHBIX 33a4, BBIIIOJHEHUH OWOJOTMYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMPEENATh COOCTBEHHYIO MO3UIMIO IO OTHOLICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUYUTHIBaTh B CBOMX JCHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJEH C pa3HbIMU YOEXKACHUSIMHU, KYJIbTYpPHBIMU LEHHOCTSIMU H
COIIMAJIbHBIM TOJIOKEHUEM;



TOTOBHOCTh K COTPYJIHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOTHEHUS YYCOHBIX,
MO3HABATEIbHBIX W HCCIEIOBATEIbCKUX 3alayd, YBaXXUTEIBHOTO OTHOUIEHUS K MHEHUIO
ONIMOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

cOPMHUPOBAHHOCTh  POCCUMCKOM  TpakJIaHCKOM  HMJICHTUYHOCTH, MAaTPUOTU3MA,
YBAKEHHS K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH mepen PolUHON, TOpIOCTH 3a CBOM
Kpaii, cBOI0 PoauHy, CBOM SI3bIK U KYJIBTYPY, IIPOIUIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapogaa Poccuu;

IIECHHOCTHOE OTHONIIEHWE K TMPUPOJHOMY HACIEIUI0 W MaMSITHUKaAM TPUPOJbI,
JNOCTHXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTMY, TIOHUMAHHS 3HA4YeHUsi OWOJOTUM B TO3HAHWU 3aKOHOB MPHUPOJIbI, B >KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIECTBA;

uaeitHas  yOexJAEHHOCTh, TOTOBHOCTh K cCiyxeHuto u 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH ~ OIIEHHUBAaTh CHUTYallUI0 M TMPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOIIIGHHE K CBOUM pOAMUTENISM, CO3/JaHUI0 CEMbUM Ha OCHOBE
OCO3HAaHHOTO MPUHATHUS LEHHOCTEM CEMEHMHOW MXW3HU B COOTBETCTBUU C TPATULIUSIMHU
Hapo0B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAsl SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, 00IIECTBEHHBIX OTHOLICHU;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B PA3HBIX BHAAX HMCKYCCTBA, CTPEMIICHHE MPOSBIISITH
KaueCcTBa TBOPYECKOW JTUYHOCTH;

5) ¢u3nyeckoro BoOCNUTAHUA, (POPMHPOBAHUS KYJILTYPbl 3/0POBbS W
IMOIMOHAJILHOTO 0JIaronoJyumsi:

MOHMMAaHUE MW peaju3amus 3J0pOBOro M 0Oe30macHoro obpasa JXKH3HH (340pOBOE
MUTaHue, COOI0/ICHNE TUTHCHNYECKUX MPABIII U HOPM, COaTaHCUPOBAHHBINA PEKUM 3aHITHIA
U OTHbIXa, peryispHas (Qu3nueckas aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO H
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U NICUXUUYECKOMY 37I0POBbIO;

MOHMMAHUE IIEHHOCTH TMpPaBWI HMHAUBUIYATBHOTO W KOJUJIEKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIINX 310POBBIO U KU3HU JIIOAEH;

OCO3HAHHE TIOCICJCTBUNA U HEMPUSITHUS BPEAHBIX MPUBLIYEK (YMOTPEOICHUS aJIKOTOJISA,
HApPKOTUKOB, KypEeHHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYA0TIO0UE;



FOTOBHOCTb K  aKTHUBHOW  JIESTEIIBHOCTH  TEXHOJOTMYECKOM W COLHAIBHOMU
HaIpaBJIEHHOCTHU, CIOCOOHOCTh MHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSITENIbHO BBITIOJHATD
TaKyI0 JIeITeIbHOCTb;

MHTEPEC K pa3IMyHbIM cepaM NpodecCHOHATBHON IEeATEIbHOCTH, YMEHNE COBEPILAThH
OCO3HAHHBIA BBIOOp Oymymiedl mpodeccun W peaau30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TUTaHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO U CAaMOOOPA30BaHUIO HA MPOTSKEHUU BCEH
KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€TIECO00pa3HOE OTHOIICHHE K TMPUPOAEC KaK UCTOYHHUKY KH3HU Ha
3emuiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJIOTMUECKOW KYJIbTYPhI: TPUOOPETEHUE OMBITA TIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH X BO3MOHBIX MOCJIEICTBUM JJIs1 OKPYKAIOLIEH CPeIbl;

OCO3HaHME rI100aJIbHOr0 XapaKTepa HKOJIOTMYECKUX MPOOJIEM U yTeN UX pelIeHHUS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpeTaeMble NpPU HU3YYEHUH OHWOJOTHMU 3HAHUS U
YMEHMSI NpPU PEIIEHUU NpoOJieM, CBA3AHHBIX C PALUOHAJIBHBIM IPHUPOAOINOJI30BAHUEM
(cobunoieHue npaBuil MOBEJACHUS B MPUPOJE, HAIIPABJICHHBIX HA COXpAaHEHHE PAaBHOBECHS B
HKOCUCTEMAX, OXPaHy BUIOB, SKOCHCTEM, OMOChephl);

aKTUBHOE HENPHATHE AEHUCTBUN, MPUHOCALIUX BPEJ OKPYKAIOMIEH MPUPOIHON cperne,
yMEHUue IIPOTHO3UPOBATh HEeOJIaronpusTHHIE DKOJIOTMYECKUE IIOCJIEICTBHUS
IPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJIMYME Pa3BUTOrO HKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTMYECKOW KYJIbTYpbI, OMNbITA
NEeATEIbHOCTH HKOJOTMYECKON HAaNpaBI€HHOCTH, YMEHUS PYKOBOICTBOBAaTHCA HUMHU B
MO03HABATEJIbHOM, KOMMYHUKATUBHOM M COIMANIbHOW MPAKTHUKE, TOTOBHOCTU K YYacCTHIO B
IPaKTUYECKOM AESITEIIBHOCTH YKOJIOTMYECKON HAPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOLIECTBEHHOM NPAKTUKH, OCHOBAaHHOTO Ha JuWajore KyJbTyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTAa B MOJIMKYJIBTYPHOM MUPE;

COBEPIIECHCTBOBAHUE  SI3bIKOBOM W YUTATENBbCKOM  KyJbTYphl KakK CpEICTBa
B3aUMOJICUCTBHS MEXY JIFOAbMU U MIO3HAHUS MUDa;

NOHUMAaHue crnelupuKy OMOJIOTMH KaK HayKH, OCO3HaHUA €€ poju B (OpMUPOBAHUU
pallMOHANIBHOTO HAYYHOTO  MBIIUJICHUS, CO3JaHUU IEJIOCTHOTO TMpPEACTaBICHUS 00
OKpY’XarolleM MHUpEe KaK O E€IWHCTBE MPHUPOAbI, YelIOBEeKa W O00IIecTBa, B IO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U PELICHUH MTPOOJIeM COXpaHEHHsI PUPOAHOTO PABHOBECHUS;

yOeXKIEHHOCTh B  3HAYUMOCTH OHMOJOTMM JJII COBPEMEHHOM  IIMBUJIM3ALINU:
o0OecrieueHrs HOBOTO  YPOBHS  PAa3BUTHUS  MEIMIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHU, CIOCOOHBIX pEIIaTh PECypCHble NPOoOJEeMbl pPa3BUTHUSI YEJIOBEYECTBA,
MOWCKA IMyTeH BBIX0J1a U3 TJIOOATHHBIX IKOJIOTHYECKUX MPOOJIeM U oOecTieueHus epexoa K
YCTOMYMBOMY PpAa3BUTHIO, PAalMOHAIBHOMY HCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U
(GbOpMHPOBAHKIO HOBBIX CTAHJIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTUYECKMX 3HAHUU B LEJISAX MOBBILICHUS
oOmell  KyJbTypbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GYHKIIMOHATIBHON TPaMOTHOCTH 00yYarouxcs, GopMUpyeMou Mpu U3y4yeHUH OMOJIOTHH;



MOHUMAaHUE CYIIHOCTH METOJOB IMO3HAHWS, MCIOJIh3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HKCIOJIb30BaTh TMOJydyaeMble 3HAHUA JJIA aHaIW3a U OOBSICHEHUS SBJICHHUM
OKPY>KaIOIIIET0 MUpa M MPOUCXOASIIMX B HEM M3MEHEHUH, YMEHUE JenaTb 000CHOBAaHHBIC
3aKJTFOYCHUS Ha OCHOBE HAyYHBIX (DAaKTOB M HMMEIONIUXCS JaHHBIX C IETBI0 TOMyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENLHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS ISl PEIICHUs
po0sIeM B pealibHbIX KU3HEHHBIX CUTYALIUSX;

OCO3HAHHE IIEHHOCTH HAYyYHOH NEATEIHLHOCTH, TOTOBHOCTH OCYIIECTBIISATH MPOCKTHYIO
Y MCCJIEIOBATEILCKYIO JIEATEILHOCTh MHANBUAYAILHO U B TPYTINIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUN MO OHMOJOTUU B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIIMU.

METANPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHS yueOHOro npeaMera « buosorush BKIIOUYAIOT:
3HaUYMMBbIe 711 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMUXCSA MEKIUCIUILUIMHAPHBIC
(MeXTpeaMeTHBIC) OOIEHAYYHbBIE TMOHATHS, OTPAXAIONIUE IEIIOCTHOCTh HAYYHOW KapTHHBI
MUpa U crelu(PpUKy METOJ0B MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
9HEPrus, SBJICHUE, IPOLIECC, CUCTEMA, HAYUHBIN (haKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCICAOBaHKWE, HAONIOACHUE, W3MEPECHHE, OKCIIEPUMEHT U JPYTHX),
yHUBEpCaIbHBIC yUdeOHBIC ACHCTBUSA (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecnieunBaronme (GopMmupoBaHue (YYHKIMOHATBHOM TIpPaMOTHOCTH U COLIMAIBHOM
KOMITETEHIIUU OOYYaroIINXCcs, CIMOCOOHOCTh OOYYaIOIIUXCS MCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MTPAKTHKE.

MeTtanpenMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPEAHETO 00IIero oopa3oBaHUs
JOJDKHBI OTPaXKaTh:

OByaieHUe YHUBEPCAJIbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHE ICHCTBHUS:

CaMOCTOSATENLHO (POPMYJIMPOBATh M aKTyaJIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHUU 3HAHUW TPHUEMBI JIOTHYECKOTO MBINUICHUS (aHAIU3a,
CUHTE3a, CpPaBHEHWsI, KiacCU(UKAIMU, 000OIIEHNs), PaCKPhIBATh CMBICI OHWOJIOTHYECKUX
MOHATUH (BBIICIATh WX XapakTEepHbIC MPHU3HAKW, YCTAaHABIMBATH CBS3M C JIPYTHMH
MOHATHUSIMU);

ONPEICIATh LEN NEATCILHOCTH, 3a/1aBas MmapaMeTpbl U KPUTCPUHU UX IJOCTHIKCHUS,
COOTHOCHUTH PE3yJIbTAThI IEITEILHOCTHU C TIOCTABIICHHBIMU TIEIISIMHU;

UCIIOJI30BaTh OMOJIOTHUECKUE TOHATHUS ISl OOBSICHEHHS (DAKTOB U SBJIICHUM >KUBOU
TIPUPOJIBL;

CTPOUThH JIOTHYECCKHUE PACCYXKACHUS (MHIYKTHBHBIC, ICAYKTHBHBIC, 110 AHAJIOTHH),
BBISIBIIAITH ~ 3aKOHOMEPHOCTH W TMPOTHBOPEYUST B  pPACCMAaTPUBAEMBIX  SIBJICHUSX,
(GhOpMyITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/IETBHBIC CPEACTBA JJIS MMPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIEHUHN B U3y4YaeMbIX OUOJIOTMYECKUX 00BEKTaX, a TaK)Ke MPOTUBOPEUUI pa3HOIro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(OPMAIIMOHHBIX HCTOYHUKAX;



pa3pabaThiBaTh IUIAaH pENICHHWs MPOOJeMbl C Y4€TOM aHalW3a HMMEIONUXCS
MaTepHabHbIX U HEMATepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJNISIM,
OTICHUBAThH PUCKH MOCIICICTBUNA JEATSILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH Pa00Ty B YCIOBUSAX PEATHHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUU KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBUS:

BIAJCTh HAaBBIKAMH yYE€OHO-MCCIICIOBATEICKOH H TPOEKTHOW JIeATEILHOCTH,
HaBBIKAMH pPa3pelieHus] MpoOJeM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY
MOWCKY METOJOB pEIICHUs NPAKTUYECKUX 3a7ad, NPUMEHEHUIO Pa3IUYHbIX METOOB
MO3HAHUS,

WCITOJIB30BaTh PA3JIMYHBIC BHUJBI JCSITCIHHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €0
WHTEPIPETAINN, MPEoOPa30BAHUIO U IPUMEHEHHUIO B YI€OHBIX CUTYAIHsIX, B TOM YHCIIE TIPU
CO3/IJaHUU YUEOHBIX U COIIMAIbHBIX MPOEKTOB;

dbopMHpoBaTh HAYYHBIM THUIl MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTUECH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHON JIESITEIHLHOCTH U
KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATH MIPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyalH3WpOBaTh 3ajady, BbIIBUTATb
runoresy e€ pemnieHus, HaXOAUTh apryMEHThI JUIsl JI0KAa3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPhbl U KPUTECPUH PEIICHUS;

aHANMM3UPOBAaTh TIOJYYCHHBIC B XOJE PEIICHHS 3aJadd Pe3yJIbTaThl, KPUTHUCCKU
OIICHUBATH X JIOCTOBEPHOCTD, TPOTHO3UPOBATH H3MECHECHNUE B HOBBIX YCIIOBHSX;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISATH IIeJICHATIPABICHHBIA MOUCK TIEPEHOCa CPEJICTB M CIIOCOOOB JIEHCTBUS B
poheCCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHWA B TO3HABATEIBHYID M TPAKTHYCCKYIO OOJacTH
KU3ZHEIEITCIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, MpeJiaraTh OPUTMHAIBHBIE MOAXOABl M PEIICHHS, CTABUTh
POOJIEMBI U 3a/1a4H, IOITyCKAIOIINE aJIbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ unpopmMaunmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(MOpMAIUH (TEKCTEe Y4eOHOTO MOCO0us,
HAyYHO-TIOMYJISIPHOW ~ JIUTEpaType, OWOJOTUYECKUX  CJIOBApsSAX W  CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHETE), aHAIM3UpOBaTh WH(POPMAIIUIO PA3THUHBIX
BUJIOB ® (OpPM TIPEACTABIICHUS, KPUTHYCCKH OICHUBATh €€ JIOCTOBEPHOCTh H
HEMPOTUBOPEYHBOCT;

dbopMyIUpOBaTh 3aMpPOCHl U MPUMEHSTh Pa3IMYHBIE METOABI MPH TOUCKE U OTOOpe
Oononornyeckor nHGOpMAaIK, HEOOXOUMOM JIJIsl BBITIOJHEHUS Y4eOHbIX 3a/1a4;

NpUOOPETaTh ONBIT UCIOJIB30BAHUSI MHHOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATEIILHO BBIOMPATh ONTHUMATBHYIO (OpMYy TpeACTaBICHHUS OMOJIOTHYECKOU
uHbopMaluu (cxembl, TpaduKu, AUArPAMMBbI, TAOIHIIBI, PUCYHKH U JPYToe);



WCIIOJIb30BaTh HAYYHBIH SI3BIK B KAadeCTBE CPEICTBAa MpU paboTe ¢ OMOIOTHMYECKOU
uH(dopMaIuei: MPUMEHATh XUMUYECKHE, (PU3NYECKHEe U MAaTEMAaTUYECKUE 3HAKU U CUMBOJIBI,
dbopmyrbl, ab0peBUaTypy, HOMEHKIATYpy, MCIOJIb30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATISAHOCTH;

BIAJCTh HAaBBIKAMU PACTO3HABAaHWA W 3alIUTHl HWHpOpMauu, WHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJiageHne yHHBEPCAIbHBIMIA KOMMYHHMKATHBHBIMHM J1€/iCTBUSIMU:

1) obmennme:

OCYIIECTBJIATh KOMMYHHKAIIMA BO BceX cdepax KHU3HU, aKTUBHO Y4YacTBOBaTh B
JMAJore Wi JUCKYCCHUU MO CYILIECTBY OOCYKIAaeMOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI,
BBICKA3bIBATh CYXKJICHHUSI OTHOCUTEIIPHO BBINIOJIHEHUS IpEIJIaraéMou 3ajadd, YYUThIBATh
MHTEPECHI U COTTACOBAHHOCTH MO3UIIUI IPYTUX YYACTHUKOB JIMAJIOTa UM IUCKYCCHUH);

pacrio3HaBaTh HEBepOAIbHBIE CPEJCTBA OOIICHHUSA, NMOHUMATh 3HAYECHHUE COLUAIBHBIX
3HAKOB, NPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTyalui, yMeTb CMAr4aTh
KOH(DJIUKTBI U BECTU MIEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS] U B3aUMOJICUCTBUS, IOHUMATh HAMEPEHUS
JIPYTUX JIIOJICH, TPOSIBISATh YBAXKUTEIbHOE OTHOIIEHHWE K COOECEIHUKY U B KOPPEKTHOM
dbopme hopMyIMpoBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYATBLHOU pabOThI
NpU PEIICHUU OMOJIOTMYECKON MpoOJieMbl, 0OOOCHOBBIBATh HEOOXOIUMOCTh MPUMEHEHUS
IPYNMNOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUeOHOM 3aa4H;

BBIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JCHCTBUHN C y4E€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEM Ka)KJI0TO WieHa KOJUIEKTHUBA;

MPUHUMATh 1€ COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH M KOOPJAUHHUPOBATH
JNEUCTBHS TO €€ JOCTHKEHHIO: COCTAaBIIAThH IUIAH ACUCTBUM, pACOpPEAEsTh POIU C YYETOM
MHEHUW YYaCTHUKOB, 0OCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KAa4YECTBO CBOETO BKJIaJa W KaXKJIOTO YYaCTHUKAa KOMaHJIbl B OOIIUiNA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejyiarath HOBbIE MPOEKTHI, OLICHUBATh UJCU C MO3UIIMU HOBU3HBI, OPUTHHAIILHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCATbHBIMH PEryJaSITUBHBIMU AeHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIB30BaTh OMOJIOTMYECKWE 3HAHWS I BBISBICHHS MPOOJIEM U MX DEIICHUs B
KU3HCHHBIX M YUYCOHBIX CUTYaIIUSIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU II€JIEBBIC M CMBICIIOBBIE YCTAaHOBKH B
CBOUX JIEUCTBUAX M MOCTYNKaX MO OTHOLIEHHWIO K JKUBOW MPUPOJE, CBOEMY 3J0POBBIO U
310POBBIO OKPYKAKOIIUX;



CaMOCTOSITENIHO OCYILECTBISTh MO3HABATENBHYIO IEATEIBHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (POpMYyJIHUpPOBaTH COOCTBEHHBIE 3a/Jaud B 0O0pPa30BATENbHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYaIIUSX;

CaMOCTOATEJIPHO COCTaBISATh IUJIAH pEIIEHUs MNpoOJeMbl € YYETOM HMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OIIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JieNnaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBJICHUIO IIUPOKOW 3SPYAMIIMH B Pa3HBIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTUBBI B J€ATEIbHOCTb, OLICHUBATD
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJICTh HAaBBIKAMHM [IO3HABATEIbHONW pe(diekcur Kak OCO3HAHUSA COBEPIIAEMBIX
JEUCTBUH W MBICIUTEIIBHBIX MPOLECCOB, UX pPE3YyJbTAaTOB M OCHOBAaHWM, HMCIOJIb30BAThH
npuE€MbI pedIEeKCUH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

MIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJU3€E PE3yJIbTaTOB JACSATEIbHOCTH;

3) npuHsATHE CeOs M IPYIrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IMPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB JI€ATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTrOro 4eJoBeKa.

HPEAMETHBIE PE3YJIBTATHBI

[IpeameTHbie pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouosiormu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crernududeckue 1y yueOHoro npeamera «buonorus» HaydHbIe 3HAHUS,
YMEHUS M CIOCOObI JEUCTBUIA MO OCBOEHUIO, MHTEPIIPETALMU U MPEoOpa3oBaHUIO 3HAHUM,
BUJIbI JEATEIBHOCTH O MOJYYEHHIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHUHN B Pa3IMYHbIX
y4eOHBIX CUTYaIUsX, & TAKKE B PEATbHBIX JKU3HEHHBIX CUTYyAIUSIX, CBI3aHHBIX C OUOJIOTHEN.
B nporpamme mpeMeTHBIC PE3yIbTATHI MPEICTABICHBI 110 TOaM 00ydYeHHUSI.

[IpeameTHble pe3ynbTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE M POJIM OMOJIOTUM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa
U Hay4HOTO MMPOBO33PEHHMsI, O BKJIAJE€ POCCHUHCKUX U 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTUH, PYHKIMOHATBHOW IPAaMOTHOCTH YEJIOBEKA JUJISl PEIICHUs >KU3HEHHBIX
3a/ay;

YMEHUE PaCKphIBATh COJIEpKAaHUE OWOJIOTMYECKUX TEPMHUHOB W TIOHSTHM: >KW3HB,
KJIeTKa, OpraHu3M, MeTa0oim3M (0OOMEH BENIECTB W MPEBpaIeHHUE SHEPTHH), TOMEOCTa3
(camoperynsiuusi), YpOBHEBas OpraHu3alusl >KMBBIX CHCTEM, CAaMOBOCIIPOM3BEIIECHUE
(perpoyKIiiusi), HacJAeACTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHE;



yYMEHHUE H3JIaraTb OMOJIOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MyTal[MOHHAs,
IEHTpajbHas JIoTMa MOJIeKYyJapHOU Ouosorun), 3akousl (I'. Mennaens, T. Moprana, H. .
BaBunioBa) u yueHus (0 LEHTpaX MHOTrooOpa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX pacTEHUI
H. M. BaBuiioBa), onpeAensaTh rpaHULbl X TIPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yYMEHHE BJIJIETh METOJaMH HAYYHOTO NMO3HAHUS B OMOJIOTUHU: HAOIIOIEHNE U OTIMCAHNE
KUBBIX CHUCTEM, MNPOLECCOB M SBJICHUI, OpraHu3alys M NPOBEJCHHE OHOJIOIMYECKOIOo
DKCIIEPUMEHTA, BBIIBWKCHHE THIIOTE3bI, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIIETYyEMBbIMU
BEJIMUYMHAMH, OOBSICHEHHE TMOJIYYEHHBIX Pe3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPUI U 3aKOHOB, YMEHHUE JIE1aTh BbIBOJbl HA OCHOBAaHUU MOJyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK MTPOKAPHOT U 3YKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IpOLIECCOB: OOMEHa
BEUIECTB M MPEBpAlllEHUsT OHHEPruM B KJIETKE, (POTOCHUHTE3a, IUIACTUYECKOIO U
HEPreTUYECKOro 0OMeHa, XeMOCUHTE3a, MUTO3a, MEH03a, OIUIOAOTBOPEHUS, PA3MHOXKEHHS,
WHIUBUYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHE NMPUMEHSTH MMOTYYEHHbIE 3HAHUS AJs1 OOBACHEHUS] OMOJIOTMYECKUX MPOLIECCOB
U SIBJICHUH, JUI NPUHATHS INPAKTHYECKUX PEIICHWA B IOBCEAHEBHOM JKHU3HU C LEJBIO
oOecrieueHHss OE€30IaCHOCTH CBOETO 3/I0pPOBbS U 3[0POBbSl  OKPYXKAIOIIMX JIIOJIEH,
cOOJII0JIEHNs. HOPM T'PaMOTHOTO MOBEICHUS B OKPYXAIOLIEH MPUPOIHON cpele, TOHUMAaHUE
HEOOXOIMMOCTH HCHOJB30BAHUS JOCTHIKEHH COBPEMEHHOW OHMOJOTMU M OMOTEXHOJIOTHMA
JUISl pallMOHAIBHOTO MPUPOIOIIOJIb30BAHUS;

YMEHHE pelaTh 3JE€MEHTapHble T'€HETHYECKHE 33Jaud Ha MOHO- U JUTHOpPHIHOE
CKpEUIMBaHUE, CLEIJIEHHOE HAacle0BaHWE, COCTaBJIATh CXEMbl MOHOTHMOPHUIHOTO
CKpEUIMBaHuA JJIs Mpe/ICKa3aHus HacaeA0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JJA0OPATOPHBIE U MPaKTUYECKHE paboThl, COOMIOIATh MpaBUIa IPH
pabote ¢ yueOHBIM U TA0OPATOPHBIM 000PYI0BAHUEM;

yYMEHHE KPUTHUECKU OLEHUBATh W MHTEPNPETUPOBATH MH(OPMALIKIO OMOIOTHYECKOIro
coZiepKaHusl, BKJIIOYAIOIIYIO MICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpencTBa
MaccoBOil  MH(OpMaUWK, HAYYHO-TIOMYJISIPHBIE  MaTepuaibl), OSTUYECKHE  aCHEKThI
COBPEMEHHBIX MCCIIEOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOTMUYECKYI0 HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHUKOB, TI'PaMOTHO MCIOIb30BaTh
NOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

KoauuecTBo yacoB DJIeKTPOHHbBIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoasusie IIpakruueckue (uipp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6nmoreka [IOK
1 b 2 0.5
HOIOTILL KAk Hayxd https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI U X OpraHU3aIs 1 bubmmorexa [JOK
p . https://m.edso00.ru/7f41c292
bubmuoreka [IOK
X i 1
3 UMUYECKHI COCTaB M CTPOCHUE KICTKU 8 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 XK
VSHEACATEIRHOCTD [ICTIH 6 https://m.edso0o.ru/7f41c292
5 Pa3zmHOXeHME ¥ MHIMBUIYaTbHOE Pa3BUTHE 5 1 bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknusi opranu3mMoB. OCHOBBI 3 bubmuorexa [IOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoteka IIOK
8 IT 1
OBTOpeIHe https://m.edso0o.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 34 0 4
INPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne ni/m Tema ypoka Aara uudgposbie
Bcero Kontpoabubie IIpakTuueckue  M3yYeHUA
paGoTH: paGoTE: oOpa3oBaTejibHbIE
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

5 [IpaxTuueckast padora Ne 1 «Vcronb3oBanue 1 05 bubnuoreka [IOK
Pa3JIMYHBIX METOAO0B IIPU N3yYEHUN https://m.eds00.ru/863e6122
OMOJI0rn4ecKrX 00BEKTOBY

3 Bbuonoruueckue cuctemsl, MPOLECCHl U UX 1 bubnuoreka [IOK
U3y4YeHue https://m.eds00.ru/863e6564

4 XuMHUecKul cocTaB KiIeTku. Boga u 1 bubnuorexa [JOK
MUHEpaJIbHBIE COJIU https://m.eds00.ru/863e674e

bu6mmoreka [IOK

5 benku. Coctas u crpoeHue 0eKoB 1 https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE KaTalu3aToOPHbI.

6 JlaGopatopHas pabota Ne 1 «M3yuenue 1 05 bubnnoreka [JOK
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha https://m.eds00.ru/863e6b72
IpUMepe aMMiIa3bl WK KaTala3bl)»

bu6mmorexa [IOK

! YrieBofst. Jutmas 1 https://m.eds00.ru/863e6870

bu6mmorexa [IOK

8 Hyxrentiopie kicnorst. AT® L https://m.eds00.ru/863e6d5c

9 Hcropus u MeToIbl U3y4EHUS KIETKH. 1 bubnnoreka [JOK
Kierounas Teopus https://m.eds00.ru/863e6e88

10 Knerka xak nenocTtHas )KuBasg CUCTEMA 1
CtpoeHune 2yKapuoTUYECKOMN KIETKH. bubnuoreka [IOK

11 JlaGopatopHas pabora Ne 2 «M3yuenue 1 0.5 https://m.edso00.ru/863e6ff0
CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX, https://m.eds00.ru/863e716¢
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rpuOOB U OaKTepuil 1O MUKPOCKOTIOM Ha
TOTOBBIX MUKPOIIPCIIapaTax U UX OITUCAHUCH

bu6mmoreka [IOK

12 (6MeH BEMeCTs LK METa0OMISM https://m.eds00.ru/8636766¢

bu6mmoreka [JOK

13 dorocuirtes. Xemocuires https://m.eds00.ru/863e7¢98

. bu6mmoreka [IOK

14 Onepreteckuii 0Omen https://m.edso0o.ru/863e7aae
JKM3HEHHBIN UUKI KIETKH. [eleHne KIEeTKU.

Muro3. JlabopaTopnas padota Ne 3

15 «Habmroterne MyuToO3a B KJIIETKax KOHUMKA 0.5 bubmmorexa [JOK

https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOIIpEnapaTax»

16 buocunres 6enka. Peakuus MaTtpuyHoro bubnnoreka [JOK
CHUHTE3a https://m.edso00.ru/863e796e

bubmuorexa [JOK

17 Tpascasnus — Guocnres benka https://m.eds00.ru/863e796e

bu6nmoreka [JOK

18 Hexknerounsie (hOpMBI )KH3HH — BUPYCHI httos://m.edso0.ru/863e7540

bu6mmoreka [JOK

19 @DopMBbI pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubmuorexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonotBopenue. Jlaboparopuast pabora Ne 4 05 bubnmnoreka [JOK
«3ydeHne CTpOeHUS MOJIOBBIX KIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpEnapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmiorexa LIOK

https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka 0 HaCJlI€ICTBEHHOCTH U bubnmoreka [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB. bubnuoreka [IOK
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MonHorubpuaHOe CKpenuBaHue

https://m.edso00.ru/863e8878

Jurubpuanoe cKpeuBanye. 3aKoH

bubmuoreka [JOK

25 HE3aBHCUMOI'0 HAaCJIeJI0BaHUs MPU3HAKOB 1 https://m.edsoo.ru/863e89a4
CueruieHHOE HACJIeI0BaHKUE MMPU3HAKOB.

JlaGopaTopHas padota Ne 5 «M3yuenue

26 pe3an;TaTIz)B M;)HOI‘I/I6pI/II[HOI‘O IZ 1 0.5 bubmmorexa LIOK

https://m.eds00.ru/863e8c60
JUTHOPHUIHOTO CKPEIUBAHUS Y AP030(UITBI HA
TOTOBBIX MUKPOTIPEIapaTax»

97 I'enernka nona. HacnenoBanue npu3HaKkoB, 1 bubnnoreka [HOK
CIIEIUICHHEBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHas
W3MEHYHMBOCTb. JJabopaTopHas padora Ne 6.

28 N3yueHne MoaupUKaIMOHHON N3MEHIHBOCTH, 1 0.5 bubnmorexa [IOK

https://m.edso0.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BAPUALMOHHON KPHUBOI»
HacnencrBeHHass ©3MEHYHUBOCTb.

29 JlaGopatopHas pabota Ne 7. «AHanu3 1 05 bubnuoreka [IOK
MyTalul y Ipo30(uiIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOTIpEnapaTax»

bu6mmoreka [JOK

30 Penrernka senonexa . https://m.eds00.ru/863e8d78

31 O6o006menue o Teme «HacmeacTBeHHOCTh 1 1
W3MEHYUBOCTh OPTaHU3MOBY

bu6mmorexa [IOK

32 Cenekums kak Hayka i npotece 1 https://m.edso0.ru/863e9214

33 MeTobl M JOCTUKEHHUS CENEKLIMU PACTEHUN U 1 bu6mmorexa [IOK
SKMBOTHBIX https://m.edso0.ru/863e9214

34 buorexHonorus kak orpacip MpOU3BOJICTBA 1 bubnmorexa LIOK

https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 4



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJBI IS VAEHUKA

* buonorus, 10 xmacc/ Ilaceunuk B.B., Kamenckuii A.A., PybmoB A.M. u nap.; Ilon
penaknueii [Taceunnka B.B. Aknmoneproe o6mectBo «M3marensctBo «IIpocBemenne

METOJINUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

e Meroauueckoe mnocobue/Ilaceunuk B.B., AknuonepHoe oOIIECTBO MU3IATEIBCTBO
"IIpocBemienue"

e COopnuk 3amad u ynpaxsaenuii/ B.B. ITaceunuk, A.A.Kamenckuii, A.M.Pybnos. - M.:
[Ipoceemienue, 2020

o «Enmunas womnexuust I{udpoBsix OOpaszoBaTenbHbIX PecypcoB» (HabOp HUPPOBBIX
pecypcoB k yueOnnkam maun [Tonomapesoit M.H.) (http://school-collection.edu.ru/).

e Www.bio.lseptember.ru— raszera «buosorus» -npuiIoKeHUe K «1 CeHTIOPS».

e http://bio.1september.ru/urok/ -Matepuaisl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3/laH caiT, ObLIM OIyOJIMKOBaHBI B razere "buonorus". ABTopamu caiita npojenaHa
Oouspiiass paboTa MO CHCTEMATHU3UPOBAHMIO TA3ETHHIX CTaTel € y4ETOM IIKOJIBHOM
y4eOHOM mporpamMMebl o npeameTty "buomorus".

e Www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

e http://ebio.ru/ - Dnexkrponublli yueOHHMK «buonorus». CoOaEpKHUT BCE pa3/eibl
Ouonoruu: OOTaHUKY, 300JIOTHIO, AHATOMHUIO W (PU3UOJOTHIO YEJIOBEKa, OCHOBBI
[UTOJIOTUM W TEHETUKH, OHBOJIIOIMOHHYIO TEOPUI0 U DIKOJOTHI. MOXET OBITh
PEKOMEHIOBAH YUYalTUMCS JJIsl CAMOCTOSITEILHOM paOOTHI.

o http://www.gbmt.ru/ - TocynapctBennblii buonormuyeckmii myszeit um. K. A.
Tumupsizena.

e Bupryansasie 3xckypcuu: JKuBoTHBIE B MH(ax U JiereHaax, KUBOTHBIE-CTPOUTEIH,
3abora o moromctBe, OmnacHbie kuBOTHBIEC. [{udpoBbie komuu donga My3ess MOryT
OBITH UCITOJIb30BAHBI B KAYECTBE WILTIOCTPAIIANA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka IIOK: https://m.edsoo.ru/7f41¢292

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://bioll-vpr.sdamgia.ru/
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