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HOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OMOJIOIMH TEOPETHUECKYIO OCHOBY JUIS OIpEeIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyanpable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3yibTaToB O00y4eHHs U TpeOOBAaHMN K YPOBHIO HMOJIOTOBKM BBITYCKHUKOB, IOJOXEHUS 00
O0ImMX LENSIX M HNPUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAYCHWU B IMO3HAHMU >KUBOM MPUPOIBI M 0OECHEeUeHHH CYIIECTBOBAaHMS 4YEJIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o 6MONIOTUu U €€ CTPYKTypa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M Pa3BUTUS OOyYarOMMXCs cpeacTBamMH ydyeOHoro mpeamera «buonorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaM M TeMaM, PEKOMEHAYEeMYIO IOCIeN0BaTeNbHOCTh M3Y4EHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKM 00pa30BaTeJIbHOrO IMpolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIUXCS.

B mporpamme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTaM oOyueHHs B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATEIbHOCTH/y4eOHBIX NeHCTBUI 00yUaromuxcs no
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B H3y4eHUM Ouojioruu, Onarojapss uYemMy B HeH MpOCMaTpUBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX ¢ (POPMHUPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
NpPEICTAaBICHUNA O 370pOBOM OO0pa3e KHU3HH W OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoit cpene. IloaTomy Hapsay ¢ H3ydyeHMEM OOLIEOMOJIOTHYECKUX TEOpHH, a Takxke
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOJTYYEHHBIX
3HAaHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS MPUKJIAIHBIX 33/1a4, B TOM YU CIIe: MPO(UIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX |
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bUOJIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECHeUeHHsl YCIOBUHM Ul pelieHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHEe y O0YyYarOIUXCS CIIOCOOHOCTH aanTHPOBAaThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 00001IIaeT 3HAHUS O )KUBOM MPUpPO/Ie, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3Ma&T YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIUIEHUS, [IEHHOCTHOTO OTHOILICHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

Bombioe 3HavueHWe OWOJIOTHS WMMEET TaKKe Ui pPEIIeHWs BOCHUTATENBHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
6uosorun obecrieynBaeT yCIIOBUSA IS ¢dopmupoBaHus UHTEJUIEKTyaJIbHBbIX,



KOMMYHUKAIIMOHHBIX U MH(GOPMAIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
4acTHOCTH, (pu3uku, Xumun u reorpaduu. HazBaHHBIC MOIOKEHUS 0 IPEeIHA3HAYCHUH YI€OHOTO
npenmera «buonorus» CcoCcTaBUIM OCHOBY Ul ONpENENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAXO0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUECs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoie
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIollel MNpPUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU naesTesibHoCcTh. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEPIKAHUs, KOTOphIE CIy)KaT OCHOBOM i  (OpMHUpPOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUHU OMOJIOTHYECKOro 00pa3oBaHus.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepwaja B TporpaMMe 10 OWOJIOTHH
OCYIIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIIONMU. B COOTBETCTBUM € 3TUM B
CTpyKType y4deOHoro npeamera «bHonorus» BbIIEICHBI CIASAYIOLIUE COAEpKATeIbHbIC JINHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO To3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucteMa u MHOrooOpa3ue OpraHMYeCKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIQJICHHE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICHCTBUN B
OTHOIIEHUH O00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
obecreunBaeTCs pereHrueM CAeAYIOIMMX 3a/1a4:

OCBOCHHE OOYYAIOIMMHUCS CHUCTEMbl 3HAHUH O OWOJIOTHYECKUX TEOPHSIX, YUEHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTEe3ax, MpaBUiax, CIyKallMX OCHOBOH Il (OpMUpPOBaHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApTUHE MHpa, O METOAAaX HAYYHOI'O IT03HAHUs,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OYyYarolIMXCs MMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
WJICW U MOJXO0/I0B K U3YYEHHIO )KUBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3aLNH;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBaHWU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYJaIONIUXCS YMEHHWW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUW B MPAKTAYECKON NESITEIbHOCTH YEJIOBEKAa, PAa3BUTHM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCMIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW MPUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STUYECKUX HOPM TMPHU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUH;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;



NpUMEHEHHE MPHOOPETEHHBIX 3HAHWNW W YMEHUW B TIOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTHKH 3a00JICBaHHA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HaY4HBIE ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COILEPKXAHUE OBYYEHUSA
10 KJIACC
Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(OopMHUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJI0rH4ecKUX HayK.

MeTto/1bl TO3HAHUS KUBOM MPUPOABI (HA0II0IeHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJ1accu(pUKalus, MOJCITUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YUYECHUU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIudne >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MTPUPOJBI.

CgoiicTBa OuocucTeM ¢ HUX pa3HoOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBIH.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KHU3HW», «YPOBHU OpraHU3alUU >KUBOU
PUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XHAMHMYECKMH  COCTaB  KIJIETKH. XHAMHYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEpAJIbHBIX BeHIeCTB B KieTke. [loanepkaHue OCMOTHYECKOIO
GanaHca.

benku. CocraB u cTpoeHre 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTHYHAs CTPYKTYpa). XHUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. OTinuuss  QepMEeHTOB  OT
HEOpPraHUYECKUX KaTaJIn3aTOPOB.



YrneBoapl: MOHOCaxapuabl (TITFOKO3a, puO03a U Ie30KCHpu003a), Aucaxapu/sl (caxaposa,
JaKTO3a) W MoNucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoi03a). buomormueckue ¢(yHKIUU
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
VCTOYHUKOB YHEPIHH.

Hyxkneunossie kucnorsl: JJHK n PHK. Hykiieotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronoruss — Hayka o kiuerke. Kiierounas teopus — npumep B3aUMOJCHCTBHS UACH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye nNpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosiekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHYECKass H mpokapuoruyeckas. (OCOOCHHOCTHM CTPOSHHS
npokapuotTuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKH.
OcHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkiuu. LlurorazMa u e€ OpraHOHIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxokaeHue MUTOXOHAPUA W IJIACTHUL.
Bunaer mnactun. HememOpaHHbIle OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, EHTPUOIIH,
pEeCHUYKH, KryTUKU. DyHKIMK OpraHOUI0B KIIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sajpa: saepHas o00j0uKa, KaproIiasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumuu:

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

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«PacnipeseneHue XUMUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CTtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne s3ykapHuOTH4YECKON
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENbHOM KiIeTKu», «CTpoeHue
POKAPUOTUYECKON KiIeTKn», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIUmuas».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, O0OpyIOBaHME AJs INPOBEJCHUS HAOIIOJCHUI,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaTbl PacTUTEIbHbBIX, KUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopnast padora Ne 2. «M3yueHue CTpOeHHUs KJIETOK pPACTECHUM, KUBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.



OOMeH BemiecTB, WIM MeTabonu3M. AccuMwianus (TUTACTHUECKUE  OOMEH) |
TUCCUMUIIALIUSA (SHEPreTUYecKHii 0OMeH) — IBe CTOPOHBI €AMHOTO Mpoliecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METaboInu3Ma.

Tunbel oOMena BemiecTB: aBTOTpOdHBIN U rereporpodHsbid. Ponb pepmeHTOB B 00MEeHE
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas W TeMHOBas (a3el (oTocuHTe3a. Peaknuu ¢orocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

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

OHnepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICJICHHE U
aKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCTh IHEPTETUICSCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass unopmanus u JHK. Peanuzanwms
TeHeTUYEeCKON HH(popMalKu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUIILIUS —
matpuuHblidi cuute3 PHK. Tpancnsnus — Ouocunres Oenka. Dtansl Tpanciasaiuu. Koguposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeitust BupycoB (. W.
HBanoBckuit). OcCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIA BUpYcoB. baktepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAa€MbIE BUpycaMu. Bupyc nMmyHonedunra yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, peBEpTaa W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmuupt w  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHIPUIY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JHK», «Ctrpoenue u
¢yHkunoHMpOBaHUE  TeHa», «CuHTe3 Oenka», «leHernyeckuii kony», «Bupyce,
«bakrepnodarn», «Crtpoenune u ku3HeHHbIH 1uka Bupyca CIIWJla, OGaxtepuodaray,
«Permmukanus JJTHK».

Ob6opynoBanue: moaenu-anmukanuu «Yapoenue JJHK u tpanckpunums», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 10Uk, WM KU3HEHHBIM 1ukan kiuetku. MHTepdasa u muto3. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTonoruyecknue OCHOBBI Pa3MHOXKEHHMSI M MHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne xnmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiue Ha pasHBIX
CTaausAX MUTO3a. bUOJIOrMYEeCKUI CMBICII MUTO3A.

[Tporpammupyemasi ruOesb KJIETKH — alonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIIONOrO.



Meiio3. Craguu meito3a. Ilpoueccsl, npoucxonsdiue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIci ¥ 3HaUEHUE Mei03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilosi0BBIE XKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
AiilleKsIeTka) — crepmatoreHe3 U  oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WuauBuayanibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHUs: CTPOCHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHUE pacTeHUi», «JleieHne KIeTKu
Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIA IUKI,
«Penmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuUKporpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Siueknerka muekonuTarouero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-amInKanms «/lenenue knetkny, moaens JJHK, Mmogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacieqcTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTuku. Mcropust pasButuss reHetuku. Ponb nurtonoruu u
SMOPHUOJIOTHY B CTAHOBJICHUU F'€HETHKHU. BKiiag poccuiickux U 3apy0eXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUM, LUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CMUMBOJIMKA, UCTIOb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcJelOBaHUS  IPU3HAKOB, YyCTaHOBIeHHble [.  MeHnenem.
MonorubpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBHUCHMOIO  HAcleJOBaHHS  IPHU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIN3UPYIOLIEE CKpellMBaHUE.
Vcnonb30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS ISl ONPEIETICHUs] TEHOTUIIA OCOOH.

CueruilenHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana mno clemIEHHOMY
HacJIeJOBaHMIO TeHoB. HapyieHnue cuenieHus reHoB B pe3yibTaTe KPOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.



M3MeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACTBeHHAs. Poib cpensl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanvonsslii psx 1 BapualMoHHas kpusas. Hopma peakuuun npusnaka. KonudecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasl, Wiy reHOTUIIMYECKasi, U3MEHUMBOCTb. KOMOMHATUBHAs N3MEHUUBOCTb.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM HM3MEHUMBOCTH. MyTallMOHHas
u3MeH4nBOCTh. Krnaccudukanuss Myranmii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBbIe. Yactora u
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosga.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA:
IeHEaNOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OHMOXMMUYECKHH, MOJIEKYJSPHO-
reHeTnueckuii. COBpEMEHHOE OIPEIEICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUpPOBaHKHE, B TOM uyucie ¢ nomoinbto [1[P-ananmuza. HacnencrBennsie 3aboseBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IpeIpacloyokKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a *KHU3HHU, JUATHOCTHKH, NPO(UIAKTUKY U JIEUCHHUS] T€HETUYECKUX
Oone3Hell. MeauKO-TeHeTUUECKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
NPEOTBPALICHUN U JICYEHUHN TeHETUIECKUX 3a00JIeBaHU YeJI0BEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHKUE U €r0 IUTOT€HETHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro LUTOICHETHYECKas OCHOBa», «3aKOH YUCTOTHI TraMeT»,
«durnbpunHoe ckpeumBanue», «LluTonoruueckue OCHOBBI JUTMOPHUIHOIO CKpEIIMBAHUS,
«Meiio3», «B3auMoaeCcTBUE aUIEIbHBIX TE€HOBY, «l €HeTHYecKne KapThl paCTEHUMN, KUBOTHBIX
U yelnoBeKa», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HAacCJeIOBaHUS, CLUEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoanpukauoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-akropay, «l'eHeTHka rpymnmn KpoBw», «MyTalnoHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHuEe», «JlurnOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (HopMbl KPbIJIEB U OKpPAackKH Teja), repdapuii
«I"opox moCceBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3yslbTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «3ydeHne Moau(pUKAIIMOHHON W3MEHYMBOCTH, MTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid y Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax,.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoKICHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBunoBa o meHTpax NPOMUCXOXKIEHUS UM MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpPOJa, IITaMM.



CoBpeMeHHBIE METOBI CeNeKIMH. MacCOBBIM M MHANBUIAYATbHBI OTOOPHI B CEIEKIIMH
pacteHuii u XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — UHOPHUIMHT.
Uucras nuaus. CkpempBaHWe YWCTBIX JMHHMNA. [erepo3wc, wnu THOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanus U e€  YCHEeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHMs CEJEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHoi JIHK wu Tpancrennsix opranu3moB. Kierounas wmxeHepus. Kierounsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUeCKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmuel U cxembl: Kapta «L[eHTpBI MPOMCXOXKICHUS W MHOTOOOPa3us KYyJIbTYpPHBIX
pacrenuii», «llopoasl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuauzamusn», «Pabotel akamemmka M. @. HBanoBay, «llomumionmus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThl:

Okckypcusi «OCHOBHBIE METOJIbI M JIOCTHUIXKEHHUS CEJICKIIMU PACTeHUM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO ILICHTPA)».

11 KJIIACC

Tema 1. DBosOIMOHHAS OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHONW TEOPUU. DBOJIOLUMOHHAS TEOpUs U €€
MeCTO B OMOJIOTHU. BiusHIe SBONIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BomonuHu. [laneoHToornyYecKue: MOCIEA0BAaTENbHOCTh MOSBICHUS
BUJIOB B MMaJICOHTOJIOTMUYECKOM JieTonucH, nepexoansie popMbl. buoreorpaduueckue: cxoacTso
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJICTBA U Pa3indus SMOPHOHOB DPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHbIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. J[lapBuna. [lpeanochiikd BO3HMKHOBEHHUS JapBUHH3MA.
JBukyiiue Ccuibl HBOJMIOUMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesNéHHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus sBooruu (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIAa U 3BOJTIOIUH.

JIBuxymire cuiibl (pakTopbl) 3BOJIOLMK BHIOB B Hpupoje. MyTallmoOHHBIN Mpolecc U
KOMOMHATUBHAS W3MEHUYUBOCTh. [lomymsiiioHHBIE BOJHBI U JApedd reHoB. M3omsauus u
MUTpAIus.



EcrecTBennpiii oTOOp — Hamparisiomuid (aktop sBosonuu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcroco0ICHHOCTh OPraHU3MOB KaK Pe3yabTaT dBOMIONUH. [IprMepsl mprcmoco0neHmii
y opranuzmoB. ApoMopho3bl U UIN0-aJaNTALUH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMbl BUA00OpA30BaHUS:
reorpaguueckoe, IKOJIOrHIECKOE.

Makposomrorusi. @opMbl 3BOTIONUK: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMOCTh 3BOMIOIHH.

[IpoucxoxxaeHne  OT  HeCHEUMAIM3MPOBAHHBIX  HpeakoB.  IIporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.
JleMoHCTpanum:

IToptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBepuios.

Tabmuubt u cxembl: «Pa3BuThe OpraHm4eckoro wmmpa Ha 3emie», «3apOoabIiu
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbObI 32 CyIIECTBOBAHUEY,
«EcrectBeHHsblii  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHoroodpasue mnoOpoj
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHYUBOCTbBY, «ApoMop(o3bD»,
«Mmunoanantanun», «OO0mas aerenepanus», «JIBwkymue cunsl sBomonnn», «Kapra-cxema
mapmipyra myremectsus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmocobieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bu1000pa3zoBaHue», « IKOJIOTUIECKOE BUTOOOPA3OBAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TUIO0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MOJielnb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Koiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anuinkanusa «llepekpéct xpoMocom», BiIaXKHbIE Mpenaparsbl
«Pa3Butne Hacekomoro», «Pa3BuTme nArymku», Mukpompenapar «Jlposoduna» (HOpMma,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TeEJIa).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

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

JlaGopatopHast pabora Ne 2. «OmmcaHue NPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME M pa3BUTHE )KU3HU Ha 3emuie.

JloHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abuoreHe3 M TMaHCIepMHUs. XUMHUYecKas BOJIOINUS. AOMOTEHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMHUYECKON 3BoMOIMKN. HauanpHblie sTanbel 6uonorunueckoit somoonuu. ['unoresa PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoroMsA. POpMHPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButme >xu3Hm Ha 3emsie 1o dpam u  nepuonaMm. Karapxeil. ApxeWckas H
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepHoAbl: KEeMOpPHUICKHHA, OpIOBUKCKUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30iickas spa 1 €€ MepruoIbl: TPHACOBBIN, FOPCKHI, MEITOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Te0JIOTMYECKUX IpolueccoB. OCHOBHBIE 3Tallbl IBOJIIOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwme,
paciBeT U BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKOro MMpa Kak OTpa)keHue HBOOLIMUA. OCHOBHBIE CHCTEMATHYECKUE
TPYIIIIbI OPTraHU3MOB.

OBoironusi yenoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHe3a. Cxo/ICcTBa M pa3andMs 4eJlOoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxymme cwibl  (pakTopsl) aHTpororeHesa. HaciencTBeHHas HM3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM W BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeIbIi,
Yenosek mnpsmoxoxasammii, YemoBek HeaHaepTaibCckui, YenoBexk pasymublii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajiouJiHas  (PKBaTOpUAIbHAsA), MOHIOJOMJHAs  (a3uarcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmumer u cxembl: «Bo3nukHoBeHNe COTHEYHON CUCTeMBI», «Pa3BUTHE OPraHHYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIoBEKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMAJICOHTOJOTMYECKUX HaXO0/0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «Hel0oBeUeCcKHre pach».

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
NUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CJIECNKH WIM U300paKe€HHs] KaMEHHBIX OpyJIui
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3yueHue uCKomaeMbIX OCTATKOB pacTeHUM M KMBOTHBIX B
KOJUIEKLIASX .

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBequecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

OKojorusi Kak Hayka. 3ajgadyd M pa3fesbl AKOJOTMH. MeToabsl 3KOJOTHYeCcKUX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, IMOYBEHHas,
BHYTpUOpPraHU3MEHHas!.

Oxonorunueckue (akropel. Kimaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTeHHbIE. JleCTBUE SKOIOTHYECKUX (PaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  (akTOpBl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0noTHYeCKUX (akTopoB. bruojornueckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHITHS,
XHUIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHe OHOTHYECKUX
B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTEepUCTUKU monyiasiuu. OCHOBHBIE IOKa3aTead MOMYJSIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpamus. JluHamuka
YHUCICHHOCTU TOMYJISIIMY U €€ PETYIISIIHA.

JdemoHcTpaumuu:

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

Tabmuubt u cxemsl: kapta «I[Ipupoaasie 30ub1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUN
uHpy3opun-Tydenbkny», «llumessie nemm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0cOOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyca.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IK0JI0THYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuwomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOreOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie mnenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMHIbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoMcTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYIISIu, pa3BuTre. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOcUCTEMBl. buonornyeckoe u
XO035ICTBEHHOE 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 ¢yHkiuu. OcoOeHHOCTH Ouocdepsl Kak Triao0anbHONM IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHKIBI 3JI€MEHTOB (YyIriIepoaa, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emin. AHTpOIIOTeHHBIE U3MeHEeHUs B Onocdepe. [mobanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE NpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroifunBoctu Onocepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcamMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

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

Tabmumel u cxemsl: «[lumiessie 1enuy», «bUOIEHO3: cocTaB U CTPYKTypa», «IIpupoaHbie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«JKocucTeMa IMMUPOKOJMCTBEHHOTO Jieca», «IDKOCHUCTEMA XBOWHOro Jjeca», «buoueHos
BOJ0OEMay», «ArponeHo3», «lIpuMepHble aHTPONOTeHHBIE BO3ACHUCTBUS Ha TMPUPOAYY,
«BaxxHelne WCTOYHHMKHU 3arps3HEHHs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocTapisitomas ouochepsn», «DakTopsl Aerpaaamnuu nousy, «IlapaukoBerit 3G dexT, «DakTops



PaIMOaKTUBHOTO 3arpsi3HeHus Onocdeps», «O01mas cTpykrypa 6unocdeps», «Pacpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B Ouocheper,
«KpyroBopot a3ora B mpupoie».

ObopynoBaHue: MO/IeJIb-aNIINKALHS] «Tunuunsle OMOILIEHO3bD», rep6apuii
«PactutenbHble  coobmiecTBa»,  koiulekuuu — «buomenos», «Bpenurtenum — BakHEMIIMX
CENIbCKOXO3SHCTBEHHBIX ~KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Ddenepanun, N300pakeHsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacho ®I'OC COOQO, ycranaBmuBarOTCsl TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00YyYalOUIMMHUCS POTPaMM CPEIHEro o0nero o0pa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yabTaTOB OCBOCHHUS MpenMera «buonorus» BblIeICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA POCCUHUCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HAIMYUE MOTHBAIMM K OOY4YCHHWIO OHWOJIOTHH, IICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HaHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JICATCIILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yYCTAHOBKAMH, TPUCYITUMH  CHCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAIWYUE HSKOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IIENTU ¥ CTPOUTH KU3HEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHMs TpeaMmeTa «bHoNOrus» MOCTHralTcs B €AMHCTBE
y4eOHOM W BOCIHUTATEIIBHON JIEATEIPHOCTH B COOTBETCTBHH C TPAJAWIIMOHHBIMH POCCHHCKUMU
COIMOKYJIbTYPHBIMH, UCTOPHYESCKUMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHITHIMU B
oOmiecTBe TpaBHJIaMH W HOPMaMH TOBEJCHHUS M CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBa)XEHUSI K 3aKOHY U TPABOIMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBOXKCHHS, OEPEeXKHOTO  OTHOIICHUS K  KyJAbTYpHOMY  HACIICOUI0O W TPAJUIUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAroLIEH cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOTO npeamera «buomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, ITO3UTUBHBIX BHYTPCHHHX
yOXKICHHUI, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSM  POCCHICKOrO  OOINECTBa,
pacuIiipeHne KU3HEHHOTO OIbITa U OMbITA AESITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaTPaBIIEHU BOCIIUTATENHHOMN IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:



c(OpMUPOBAHHOCTh TPAKIAHCKOM MO3ULMK  OOy4yaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)kK€HHE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIbHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘le6HLIX U II03HaBaTCJIbHBIX 3aJa4, BBIIIOJIHCHUN 6I/IOHOFI/I‘-ICCKI/IX 9KCIICPUMCHTOB,

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IO3MIHMIO [0 OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YUYUThIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
BSaHMOHeﬁCTBHH JHOILCI\/JI C pasHbIMU y6e)KI[GHI/I$IMI/I, KYJbTYPHBIMU LCHHOCTAMHU U COLIMAJIbHBIM
MI0JIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATEJIbHBIX M UCCIEIOBATEIbCKUX 3a/lad, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OIIOHEHTOB IPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHNUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPaXKIAaHCKONW UACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TrOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

[IEHHOCTHOE OTHOUICHHE K TNPUPOJHOMY HACIHEAMI0 U TaMSATHUKAM TMPUPOIBL,
JIocTKeHUsIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
6I/IOJIOFI/II/I, MMOHMMAaHUS 3HaUYeHUsI OMOJIOTHH B ITO3HAHUHU 3aKOHOB IIpHUPOALI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIllMI0 M IMPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3JaHHIO CEMBUM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEeMEMHOM JXU3HU B COOTBETCTBHH C TpaauuusaMnu HapOIa0B
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHMI;

MMOHUMaHWE SMOIMOHAJIBHOTO BO3JICHCTBHS KUBOW MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJIEHUE IPOSBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro BOCHHMTAHHMSA, (POPMHPOBAHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMAaHME U peanu3alys 370poBoro u 0ezomacHoro o0pasa >KU3HHU (310pOBOE MUTAHHE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBWII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,



peryisipHas (u3Hueckass aKTUBHOCTh), OEpeX HOro, OTBETCTBEHHOIO W KOMIIETEHTHOIO
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPAaBWJI WHAWBUIAYAIBHOTO W KOJUIGKTUBHOTO 0O€3011aCHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HaHME MOCIEICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPeOJICHUS alKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY/10BOr0 BOCIIUTAHUSA:

TFOTOBHOCTb K TPYZY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYIL0JI00HE;

TFOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTMUECKON U COLIMAIbHON HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHo
JIESITENIbHOCTb;

UHTEpEeC K Pa3IUuHbIM chepaM Mpo(dhecCHOHATBHON JeATeNbHOCTH, YMEHHE COBEpILATh
0CO3HaHHBII BEIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE XKU3HEHHBIE [IIaHBI;

FOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpA30BAaHUIO Ha MPOTSKEHUH BCEU
KHU3HH,

7) 3K0JIOrHYeCKOIr0 BOCIIMTAHUS:

9KOJIOTUYECKHU 1Ies1eco00pa3HOe OTHOUIEHHE K MPUPOJIE KaK UCTOYHMKY JKHU3HU Ha 3emile,
OCHOBE €€ CyIIECTBOBAHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: NMPHUOOPETEHUE ONBITa IJIAHUPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIIHOTO XapaKTepa 3KOJIOIMYECKUX Ipo0IeM U IMyTel UX pellieHus;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIICHUU NpPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHNE
IpaBUI MOBEJCHMS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCIIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE NPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJOTMUECKHUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEUCTBUI U NPEIOTBPAILATh UX;

HaJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KyNbTyphl, OIBITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UMTATENBCKOW KyJIbTYphl KaK CpeJICTBAa B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUsI 00 OKpyKarolieM
MHUpEe KaKk O €IUHCTBE NpPUPOJbI, YeJIOBEKa U oOmiecTBa, B MO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOexXAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECieueHus
HOBOT'O YPOBHS Pa3BUTHUsSI MEIHMIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, MIOMCKA IyTeH BBIXO0JA U3 II100AIBHBIX



9KOJIOTUYECKUX MPOOTIEM M 00ECIIeYeHHUs Mepexo/ia K YCTOHUYNBOMY Pa3BHTHIO, PAIMOHATHLHOMY
HCTIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKHX 3HAHWU B IIEJSX TOBBIIICHUS O0IIeiH
KYJBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIIMOHAJIHHON
IpPaMOTHOCTH 00y4Yarouuxcs, opMUpPYEeMOH TPU H3yYCHUN OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB TMO3HAHUS, WCIIOJIb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHaian3a W OOBSCHCHHS SBIICHUN
OKpPYXKAaIOIIer0 MHpa M TPOMCXOIAINIMX B HEM W3MCHCHUH, yMEHHE JielaTh OOOCHOBaHHbBIE
3aKIIOYCHUST HAa OCHOBE HAYYHBIX (DAKTOB W HMEIONIMXCS JAHHBIX C IICJBI0 TOTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OHWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
npo0JIeM B peabHbBIX KU3HCHHBIX CHTYaIUsX;

OCO3HAHME IICHHOCTH HAayYHOW JIEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHMs yuyeOHOro mnpeamera «buosorus» BKIIOUYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS  MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(uKy METOAOB MO3HAHMS, HUCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHME, IpPOILIeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (1O3HAaBaTEIbHbIE, KOMMYHUKATUBHbIC, PETYIATUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanne (YHKIIMOHATHLHON T'PAMOTHOCTH M COLMABHON KOMIIETEHIIMH OO0YyJarouuxcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NTPAKTHKE.

MeranpenmeTHble pe3ysbTaThl OCBOEHHUS IMPOTPAMMBbI CPEIHEro o0Iero o0pa3oBaHUS
JOJIKHBI OTPAXKaTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JCHCTBUIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

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

UCIIOJIb30BaTh IPM OCBOCHMM 3HAHUN MpPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHSITUSIMH);

ONpEAENATh LEIN JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM MX JOCTUKEHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS s OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBON

IPUPOJIBL;



CTPOUTH JIOTMYECKHE pPACCYXKAEHUS (MHAYKTHBHBIC, JEIyKTUBHbIC, II0 aHAJOIHMH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJICTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OHMOJIOrMYECKMX OOBEKTaxX, a TaKXKe MPOTUBOPEYUH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

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

BHOCUTh KOPPEKTHUBBI B IESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OLICHUBATh PUCKU MOCJIEACTBUN JEATEIBHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX PEAIbHOrO, BHUPTYaIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBBIKAMHU Y4e€OHO-HCCIIEIOBATEIBCKON U MPOCKTHOM JEATEIHHOCTH, HAaBBIKAMHU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLIeHHs] PAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOA0B IIO3HAHUS;

MCIIOJIb30BaTh pPAa3jIMYHbIE BHUbI JACIATEIBHOCTH I10 IOJYYEHHUIO HOBOTO 3HAHHUS, €ro
UHTEPIpETalNH, NMPEOOPa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

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

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATEIbHOW NEATEIHLHOCTH M
KU3HEHHBIX CUTYaLlUsX;

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

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELICHMS 3a7aud pPe3yiabTaTbl, KPUTHYECKU
OLICHMBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISAITh LEJICHAIIPABICHHBIM MOMCK NEpeHoca CPEeACTB M CIIOCOOOB JIEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

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

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE HWJEH, NpeIJlaraTh OpPUTHHAIbHBIE TOAXOJbl M pPELIeHUs, CTaBUTh
npoOJIeMbl U 33aJa4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HMH(MOpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIOMYJISIPHOU JIMTEpaType, OMOJOTHYECKUX CIOBApSIX M CIPAaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3IWYHBIX BHJIOB U (opM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NIpPU IOHCKE M O0TOOpe
O6uonornyeckoi HHGopMaIu, He0OX0AMMOM IS BHIOJHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpUICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTUMAJIbHYIO (OpPMYy MpEACTaBICHUS OHUOJIOTHYESCKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uH(popMalel: MPUMEHITh XUMUYECKue, GU3NYECKue U MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpY, HCIOJIb30BaTh M MPEOoOPa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

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

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menne:

OCYILIECTBIISATh KOMMYHHMKAIIMHM BO BCEX cepax *KU3HH, aKTUBHO y4acTBOBATh B JTUAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJICHHUSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeajgaraéMoy 3aJayd, Y4HMTbIBaTb HHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOTra WU TUCKYCCHH);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAQJIETh PA3JIMYHBIMU CIIOcOOaMHU OOIIEHHS M B3aUMOJCHCTBUS, NMOHMMAThb HaMEPEHHUs
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

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

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHONW pabOTHI MpU
pelieHnr OMOJIOTHYeCKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBHI C yuyéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUA 1O €€ NOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPaCHpelesiaTh POJU C YyU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYILIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHUE B pA3JIUYHBIX CUTYyalusX,
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 OMOJIOTMYECKHUX 3HAHUI 11€I€BbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKarOIIHX;



CaMOCTOSITENIbHO OCYILLECTBIIATh MO3HABATEIbHYIO JAEATENBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHON MACSITENBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

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

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TPOSIBICHUIO IIMPOKON SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEeNbHBINA M KYIbTYPHBIA 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 MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI peduieKCun
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI U QPTYMEHTHI JPYTUX MIPH aHAJIN3E PE3YJIbTAaTOB ACATEIbHOCTH;

3) npunsiTHE ceds M APYIHX:

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYroro 4ejaoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpIpeTalMd W NpeoOpa3oBaHUIO 3HAHUM, BHJIBI
JESATEIIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWU B Pa3IMUHBIX Y4eOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHbIX ¢ Ouojorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yueHHs.

[IpenmerHble pe3yabTaThl OCBOEHMs YyueOHoro mnpeamera «buomnorus» 6 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KHU3HB, KJIETKa,
opranusM, Meraboiau3sM (0OMeH BeIIeCTB M  MpEeBpalleHue HHEPIrUu), TOMEeocTas
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoayKuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
LEHTpaJibHas JI0TMa MOJEKyJsipHOi Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BapunoBa) 1 yuenus (0 1ieHTpax MHOT0OOpa3us M MPOUCXOKIECHUS KyIbTypHbIX pactenuid H. 1.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJOTWU: HAOJIOJCHHUE W OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMM, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
SKCHEPUMEHTA, BBIIBM)KEHUE T'MIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TOJIYUYCHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX ITOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLUIECTBEHHBIE NPU3HAKKA BUPYCOB, KJIETOK IMPOKAPUOT U IYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO M SHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTYYCHHbIC 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKHX MPOILIECCOB U
ABJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LENIbI0 O0eCieueHust
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHUMaHHWe HEOoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKCHUM COBPEMEHHOW OHMOJOTHMH M OMOTEXHOJOTUH I PallMOHAIbHOTO
HPUPOIONOIB30BaAHUS;

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

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHiIa TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh M HHTEPIPETHPOBATh HMH(OpPMALNIO OHOJIOTHYECKOrO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBbIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJISPHbIE MaTepHUalIbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
Ouonornyeckyro HMHGOpPMAlMIO M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCHOJIb30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

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

YMEHHUE PacKpbIBaTh CO/IeP)KaHNE OMOJIOTHUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISILINSA,
reHooH, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrMYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyLIEHThI, LIENH MUTaH!s, SKOJIOrHYecKas mupaMuia, OuoreoreHos, onocdepa;

yMEHUE Wu3arate Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. lapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, yepenoBaHus riaBHBIX HampasieHUM W nyteil sBomonmu A. H. CesepuoBa, yudeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI 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



SKCHEPUMEHTA, BBIJIBUKEHHE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIy HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX pPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOABI HA OCHOBAaHUHU MOJIYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIENSATh CYIIECTBEHHbIC IPU3HAKU CTPOCHUSI OMOJIOTMUECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLUEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBHS SKOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIHMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€JIbI0 00eCTIeYeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
TPaMOTHOTO TMOBEJICHHUSI B OKPYXKAIOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOM ouosioruu ISt panroHaIHLHOTO
HIPUPOONOIb30BAHNUS;

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

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThl, COONMOIATh MpaBWia IpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJepKaHUs, BKIIOYAONIYIO0 ICEBIAOHAYYHbIC 3HAHWUSA W3 PAa3IUYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOi WH(pOpPMANWK, HAYYHO-TIOMYJSIPHbIE MaTepuallbl), pPacCMAaTPUBATh TJI0OAIBHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOMICHUsS, 0000IIas
Ononornyeckyro WHGOPMAIMIO W3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO HCIOJb30BAThH
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 2 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 HKHSHEEATENEHOCTE KIETKH > 0 0 https://m.eds00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 8 0 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens 1 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > 0 L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 0 1 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2 1
> CICPBIHOC BpEMA 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3.5



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
02.09.2023 https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHuE pa3TMIHBIX 1 0.5 bubmorexa HOK
P ' 09.09.2023  https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYICHUHU
OMOJIOTUYECKIX 0OBEKTOBY
3 buonornueckue cucremsl, MpoOLECCH 1 0 0 bubnuoteka [JOK
U UX U3y4YCHHE 16.09.2023  https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KieTku. Boja u 1 0 0 bu6mmoreka [IOK
MUHEpAJIbHBIE COJIN 23.09.2023  https://m.edsoo.ru/863e674e
bubmuorexa [JOK
b . 1
> eatici. COCTAB i CTPOCHHE GeinkoB 0 0 30.09.2023  https://m.edso00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 0 0 bubnuoreka [IOK
KaTAIUTUYECKOW aKTUBHOCTH 07.10.2023  https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPEe aMUJIa3bI
WJTU KaTajiasbl)»
7 Hyxnennosbie kucnotsl. ATO 1 0 0 bubmmorexa [JOK

https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c

14.10.2023

I/ICTOpI/IH N MCTOABI U3YUYCHUIA

bu6mmoreka [IOK

8 kietku. Kinerounas teopust 0 21.10.2023  https://m.edsoo0.ru/863e6e88
9 KiteTka xak menocTHas )uBas 0
cucremMa 27.10.2023
CrpoeHue 3ykapuoTUYeCKOn
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
10 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso00.ru/863e6ff0
. 11.11.2023
OakTepui 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OTTCaHUE»
bu6mmorexa [IOK
1 O6MeH BeILIeCTS HH META0OH3M 0 18.11.2023  https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
12 Porocumres. Xemociires 0 25.11.2023  https://m.eds00.ru/863e7¢c98
. bubmuorexa [JOK
13 dmeprerueckuii oomen 0 02.12.2023 https://m.edsogru/863e7aae
JKuzHeHHbIN UK KiIeTKu. [lenenue
kJeTku. Muros. JlabopatopHas
14 pabota Ne 3 «Habmronenne Muros3a B 0.5 bubmmorexa [TOK
09.12.2023  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
15 buocunTes Oenka. Peakimst 0 bu6mmorexa [IOK
MaTPUYHOTO CHHTE3a 16.12.2023  https://m.eds00.ru/863e796e
bubmuorexa [JOK
16 Tpancnaums — Ouocuires bexia 0 23.12.2023  https://m.edso0.ru/863e796e
17 Hexnerounsie popMbl )KU3HU — 0 bubnuoreka [IOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BHUPYCBI 28.12.2023  https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
18 DopMBI pa3MHOXKEHHST OPTaHU3MOB 0 13.01.2024 https://m.eds00.ru/863e81b6
R https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
19 Meiios 0 20.01.2024  https://m.edsoo.ru/863e7f4a
bu6mmorexa [IOK
20 YraesogeL. Jlumme 0 27.01.2024  https://m.eds00.ru/863e6870
OO0pazoBaHue M pa3BUTHE TIOJOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 Jlaboparopuas padora Ne 4 05 bubmmoreka [JOK
«M3yueHne cTpoeHus MoJIOBBIX ' 03.02.2024  https://m.edso0.ru/863e81h6
KJICTOK Ha TOTOBBIX
MUKpOITpernaparax»
29 WnauBuayanbHOe pa3BUTHE 0 bubnuoreka [IOK
OpraHU3MOB 10.02.2024  https://m.eds00.ru/863e8436
93 I'enernka — Hayka o 0 bubnuoreka [IOK
HACJIEJICTBEHHOCTU U U3MEHUYMBOCTH 17.02.2024 = https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACTIEI0OBaHUS
24 MPU3HAKOB. MOHOTHOPHTHOE 0 bubmmorexa [OK
P ’ piA 24.02.2024  https://m.eds00.ru/863e8878
CKpELIMBaHHE
WTUOPUIHOE CKpEIIMBaHNe. 3aKOH
25 fe3a3ninf40ro H':;HI: OBaHMS 0 bubmorexa HOK
A 02.03.2024  https://m.edsoo.ru/863e89a4
MIPHU3HAKOB
CremieHHOe HacieJOBaHNE
26 npusHakoB. JlaboparopHas pabota 05 bubnmoreka [JOK
Ne 5 «M3yueHne pe3ynbTaToB ' 09.03.2024  https://m.edso0.ru/863e8c60

MOHOTHOPHUIHOTO W TUTHOPUTHOTO



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEUIMBaHUA y Jp030(HIIbl HA
TOTOBBIX MUKpPOIIPEIapaTax»

97 I'eneTuka nosa. Hacnenosanue 1 0 bubmuorexa [JOK
MIPU3HAKOB, CIICTUICHHBIX C IOJIOM 16.03.2024  https://m.eds00.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MeHYuBOCTb. JlabopaTopHas

08 pabota Ne 6. M3yuenue 1 05 bubnuoreka [IOK
MOIU(DUKAITMOHHON H3MEHUYHNBOCTH, 22.03.2024  https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

HacnenctBennas ”3MEHYHBOCTb.

29 Jlaboparopnas pabota Ne 7. 1 0 bubnnoreka [JOK
«AHamM3 MyTanuil y 1po3o¢puiibl Ha 06.04.2024  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEIapaTax»

bu6mmoreka [JOK

30 Peteriia uenonexa 1 0 13.04.2024  https://m.eds00.ru/863e8d78
PesepBubIil ypok. O6006111eHNE TTO

31 TeMe «HaciencTBeHHOCTD U 1 0

20.04.2024
W3MEHYUBOCTH OPTaHU3MOBY
bubmuorexa [JOK

32 (CeTeRIIA KaK HayKa i MpoLiece 1 0 27.04.2024  https://m.edso0.ru/863e9214

33 MeToabl U JOCTUKEHUS CEIIEKIIUU 1 0 bubmuorexa [JOK
pacTeHHi U )KUBOTHBIX 04.05.2024  https://m.edsoo.ru/863e9214

34 buorexHonorus Kak orpacib 1 0 bubnnoreka [JOK
MPOU3BOJICTBA 11.05.2024  https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOIT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnmuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHUTEIILHOTO XapaKkTepay»
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['MnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnunorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJI0rUs KaK HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

https://m.edsoo.ru/863eafec

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIAIA pa3HbIX BUIOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. bubmmorexa [TOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKiieccust
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

ounocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U YKOJIOTMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /ITox
pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemieHuey
* buonorus, 10-11 xnaccsl/ 3axapos B.b., Pomanosa H.U., 3axapora E.T.; mox
penakiueit Kpukcynosa E.A., OOmiecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«Pycckoe cioBo - y4eOHUK»

* buosorus. buonornueckue cucremsl 1 mporecchl, 10 kinace/ Tepemor A.B.,

ITerpocosa P.A., O01iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «OL]

MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

[Tporpamma: IIporpamMma no Guosorum ajist 001e00pa3oBaTEIbHbIX KO
(coopauk buonorus. Paboune nporpammel. [IpeameTHas TuHUS y4eOHUKOB
«JIuaus xuzamy. 10—11 kmaccel: yued. mocobdue ajis o01ieo0pa3oBaTeIbHbIX.
opranu3anuii: 6a3oBeiii ypoes / B. B. Ilaceunux, I'. I'. IlIBenos, T. M.

Edumona. — M. : IIpocBenienue



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1.JIaGopaTopHsbIii ipakTrkyM buosorust 6-11 kinacc (yueOHOE JIEKTPOHHOE

u3nanue), PecriyOonnkanckuii MysapTUMenna reHTp MockBa. PecriyOnnkanckuii

MYJbTUMCAHA HCHTP

2.0nektpoHHas oubnuoreka. [Ipocsenienue. MynbTumMenuiiHoe yueOHOe

nocooue M Ilpocsemenne MEJIMA

3.D1a0c-1eHTp aucTaHIonHoro oopasosanuss WWW. Km. ru /education






