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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHus, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmrero oopazoBanus B Poccuiickoit denepanum, a Tak)Ke MOJI0KEHUS O CTIeIUPUKE
Ouosiornu, €€ 3HAYEHUM B TO3HAHUM JKUBOM MpUPOABI U O0eCTECYCHUU
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHHSIM,
oTnpeiesIeHbl OCHOBHBIE (DYHKITUU ITPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no Guosioruu A&t NpeICTaBlICHUE O LENsX, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YU€OHOTO MpemeTa
«buonorusy, onpeznenser o0g3aTeNbHOE IPEAMETHOE COACPKAHUE, €0 CTPYKTYPY,
pacrpeneneHue mo pasjieliaM U TeMaM, PEKOMEHIYEMYIO MOCIEN0BAaTEIbHOCTh
U3y4YeHUs] y4eOHOro MaTepuaia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€M, JIOTUKM O0pa30BaTEIBHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B mporpaMme 1o 61M0JI0ruu Takke YYUTHIBAIOTCS TPEOOBAHUS K TNTAHUPYEMbIM
JUYHOCTHBIM, METanmpeAMETHbBIM U MPEIMETHBIM pe3yJibTataM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUOB y4eOHO-TI03HABATEIHHOM
JEATeIIbHOCTH/YU4eOHbIX JEUCTBUN OOydYarolIMXCs MO OCBOEHUIO COJEp KaHUs
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpPOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCSl HAMNPABIEHHOCTh HAa pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze >XU3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXKAarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIEOMOIOTUYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHMI 4YEIOBEKA, MEIUKO-
T€HETHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH LIEIeCO00pa3HOTo
TOBEJICHUS B OKPYKAIOWIEH MTPUPOIHON CpeAe, aHAIN3a BIMSHUSA XO3IMCTBEHHOM
JIEATEIIbHOCTH Y€JI0OBE€KAa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX AKOCHCTEM.
Ycunenue BHHMaHWS K TPUKIATHON HAMPaBICHHOCTH YYEOHOro mpeaMera
«buonorus» MpoOAMKTOBAHO HEOOXOMMOCTHIO 00€CTICUCHUS YCTIOBUH JIJIS PEIICHHMSI
OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanosaraet (GOpMUPOBAHUE y OOYYAIOMIMXCA CIOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.



buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa oOecrieunBaer (OopMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIupsieT U 0000IaeT 3HAHUA O KUBOW NpUpoje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJIOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaromuxcs. M3ydenne Ouosoruu odecnednBaeT ycioBHs il (OPMUPOBAHUS
WUHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IpECTaBICHUAMHU U3 IPYTUX yUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpEJHA3HAYEHUHM Y4eOHOro IpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO NOAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE [UJIS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TOpaKTUYECKoM aesiTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajsa B IMPOTrpaMMe I10
OMOJNIOTHM OCYIIECTBICHO € YUYETOM MPUOPUTETHOrO 3HAUYEHHUS 3HAHUH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa ¥ MHOTrooOpasve OpraHU4ecKOro MHpay,
«IBOIOIUS KUBON MPUPOJBI», « IKOCUCTEMBI U MPUCYILUE UM 3aKOHOMEPHOCTHY.

[enps u3ydyenuss yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHHM
UCIIOJIB30BaTh 3TU 3HAHMS I TPAaMOTHBIX JECMCTBUH B OTHOIIEHHH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHsIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IPaBUiIaX, CIyXKallluX OCHOBOU
Ui (popMHpOBaAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJIaX HAay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PAa3HOTO YPOBHS OPraHU3ALMM, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHHuEe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHbIX W
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YpOBHS OpraHu3aluy;

CTAaHOBJIICHHE Yy oOOydaronmxcst oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBICHHS OKPY>KAOLIETO
MUpa KUBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OMbITA, MOTYYEHHBIX IPH U3YUEHUU
OMOJIOTHH;

¢opMupoBaHHe y OOY4YaIOIIMXCS YMEHMHM WIIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIIOACHUS STUUECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YUYEOHBIM IMPEAMETOM, BXOJALIUM B
cocTaB IpeaMeTHOM obnacTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HenenO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pounb 6uonoruu B popmMupoBaHUH COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. Crucrema
OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalus, MOJICTUPOBaHUE, CTaTHCTHYeCKass 00paboTka
JTAHHBIX).

JlemoHncTpanum:

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

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

JlaGopaTopHble M NpaKTHYeCKHE PadoThI:

[Ipaktnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JKusble cuctembl (OMOCUCTEMBI) KaK peaIMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YpOBHHU OpraHu3alud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OHMOTEOIIEHOTUYECKHI ), OMOC(EpHBIH.

JlemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMmuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKAM COCTaB KIIETKU. XHUMHUYECKHE DJIEMEHTHI: MAKPOIJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHepanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpAJIbHBIX BelIeCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnmble M 3aMEHUMBbIE AMUHOKUCJIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIUN OETIKOB.

depmeHTHI — OnoJoTHuYecKue KaTanm3aTopel. CTpoeHne pepMeHTa: aKTHBHBIH
1eHTp, cyoctpatHas cnerudugHocTh. Kodepmentsl. Butammasl. Otnnuus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.



VYrieBobl: MOHOCAXapubI (TII0K03a, pr003a 1 1e30KCUpr003a), TUcaxapuabl
(caxaposza, JlakTo3a) W moJucaxapuibpl (Kpaxmana, TJIMKOTEH, IeJITI003a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJE€BO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kucnoT. Ctpoenne u Qynkuuu JHK. Ctpoenne u ¢pynkun PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — IpuMep B3aMMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIIETKH.

Kierka kak nenoctHas xkuas cucrema. OO0me npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynbl JIHK kak reHerumdeckuil ammapaT, cuctema
CUHTE3a Oerka.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpPOEHMsI MpoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CTpoeHue
HDYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIbHOM, >KMBOTHON U
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opranoussl. OnHoMmemOpanHbie opranHounbl kietku: OIIC, ammapart ['onbmxu,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpuUM u T1actun. Bunbl mmactun. HememOpaHHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHoIlUIa3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Jnarpammel: «PacnpeneneHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbI», «brocunTes 0enka», « CTpoeHue MOJIEKyJIbl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHHE KMUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sipa KIETKN», « Y TIeBOAbD), «JIMIuasD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOMIOICHUH, W3MEpPEHHUM, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble M NpakTHYecKHe padoThI:



Jlabopatopnas pabora Ne 1. «M3yueHume KaTtamuTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «l3ydyeHuwe CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BeIIeCTB, WM METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonmu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB M DHEPTUM B TOHWMAaHUU
MeTabonmn3ma.

Tunbl oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHbIi. Poibs hepMeHTOB B
O0OMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTUBHOCTh (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A IS )KU3HU
Ha 3emuie. Biausinue ycioBuii cpefibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMocHHTe3. XeMOCHHTEe3Upyolue 0akTepuy. 3HaUeHUEe XEMOCHHTEe3a IJis
YKU3HM Ha 3emie.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BelecTB, BBIJCICHHUE U
aKKyMYJIMPOBAHHE SHEPTUU B KIJIETKE. DTaIbl YHEPreTHIECKOT0 oOMeHa. [ mukomms.
bpoxxenne u ero Bunbl. KucnopogHoe oKuClI€HHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmdyeckoil MHPoOpManuMu B KiIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KUBOTHBIX W UYEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura gyenoseka (BUY) — BozOyautens CITM/]a.
OOpatHast ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHEHHUs] BUPYCHBIX 3a00JICBaHHIA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, /1. 1. iBanosckuii, K. A. Tumnpsses.

Tabnuiel U cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit kony,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIH Uk Bupyca CIIN]a,
oaxtepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monenu-anmvkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOAENb CTpyKTypbl JTHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.



KrieTouHplii UK, WU JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{utonornuyeckue OCHOBBI PA3MHOKEHHSI W HWHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOrMYEeCKui CMBICT MUTO3A.

[TporpamMmmupyemasi ruGesnb KIETKH — aromnTo3.

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1moJioBoe. Buael Oecrionoro
Pa3MHOXKEHUS: JEJIEHUE HAaJABOE, ITIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPTaHU3MOB, €r0 3HAYEHUE JUIS CEJICKIUU.

[TosoBO€E pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cragun Mmeiiosa. IIpoueccsl, mpoucxXondmyue Ha CTagusx Meiosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsl MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHHWE W PAa3BUTHUE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
OCcoOEHHOCTH CTpPOEHMS SWLEKIETOK U crepMaTo30uaoB. OmIog0TBOPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HempsiMoe (JIMYMHOYHOE). BrnusiHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct m pasButne pacreHuil. OHTOr€HE3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaum:

Tabmuubr u cxembl: «DOpMBI pa3MHOKEHHS OPraHU3MOBY», «JIBoliHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraruBHOoe pa3MHOKEHHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nmukim», «Permmukanus JHK», «Mutos»,
«Menos», «IIpsamoe u HenpsaAMoe pa3BUTHEY, «I aMETOreHe3 y MIIEKOIUTAIOIIUX 1
4enoBeka», «OCHOBHBIE CTAIMA OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPONPENapaThl «CriepMaTo30M1bl
MJIEKOIIUTAIOLIETO», «SIHLeKIeTKka MieKonuTaromero», «Kapuoknaes B KJIETKax
KOpellIKa JIyKa», MarHuTHas MoOJiefib-anmuinkauus «J/leneHue KIEeTKn», MOJelb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHble M NpakTHYecKHe padoThI:



Jlabopatopuas pabora Ne 3. «HabGmomeHnne MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTopHass pabora Ne 4. «M3yueHue CTpOEHHsS MOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEMAPATAX).

Tema 6. HaciieicTBEHHOCTH M1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3Buths reHeTUKU. Poib nuronorun
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHETHKH (THOPUAOIOTHUSCKU,
UTOTCHETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHUE
noHsATHsA. [ eHeTnYecKasi CHMBOJIMKA, CMOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHBIE . MeHaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAUHOOOpa3usi THOpPUIIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PACIICIUICHU PU3HAKOB. [ nnore3a
yuCTOTHI raMeT. [1oHOe 1 HenosHOe TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upyromee cKkpeumpanue. crnoap30BaHne aHAIN3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUSI TEHOTHUIA OCOOH.

CuerieHHoe HacnegoBaHue rnpu3HakoB. Pabota T. Moprana 1o cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyieHue clersieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeseHuE moyia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsle M reTeporaMeTHbie OpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CLICTUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUbl K3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapuaimoHHbIN psifi U BapyuallMOHHAsT KpUBasl.
Hopma peakuum npuszHaka. KonuuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakiuu. CBolicTBa MOAUGMUKAITMOHHON U3MEHUYHNBOCTH.

HacnencrBenHasi, wiM TE€HOTHUIHUYECKas, W3MEHUYMBOCTHb. KoMOuHaTHBHAs
W3MEHYMBOCTh. Meio3 W TO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTaImoHHasi U3BMEHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYMHBI MyTanuii. MyTareHHbie (hakTOphI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiosa.

Buesnepnast HaCiI€ACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: reHeaIOTHYCCKUM, OJTM3HEIIOBEIN, IIUTOTCHETHYCCKUHM, OMOXMMHUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenctBenuble 3a0o0jeBaHUsS YEIOBEKA: ICHHBIE OOJIE3HH,
OO0Ne3HN C HACJIEACTBEHHOM MPEIPacHoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u reHepatuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUITAKTUKH U JICUCHUS T€HETUYECKUX



O0one3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEAMIIMHCKON
TCHETHKH B MPEAOTBPAIICHUY U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabnuibl u cxembl: «K MOHOTHOPHUIHOE CKPEILIMBAHKE U €T0 IUTOT€HETUYECKast
OCHOBa», «3aKOH PacUIEIIEHUS U €r0 HUTOI€HETUYECKAs! OCHOBA», «3aKOH YHCTOTHI
ramer», «lurubpuaHoe ckpemuBanuey, «L{luronornueckre 0CHOBBI AUTUOPUIHOTO
CKpelMBaHus», «Menosy, «B3auMoaerncTBre aiebHbIX TEHOBY, «I eHeTnuecKne
KAapThl PAaCTEHUi, )KUBOTHBIX U 4YeJOBEKa», «['eHeTHka mojay, «3aKOHOMEPHOCTH
HACJICOBAaHUs, CLEIUICHHOTO € NoJoM», «KapuoTumel yenoBeka W KMBOTHBIX),
«Bunpl uzmeHunBocTY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnmemoBanue
pe3yc-paktopay, «l'eHeTuka rpynn KpoBw», «MyTamoHHasi U3BMEHUYUBOCTD.

OobopynoBaHue: MoJeNU-alIUIMKAU «MOHOTUOPUIHOE CKPELIUBAHUEY,
«Hemonnoe nomunHupoBanue», «JlurubpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTtipemnapat «Jpo3oduna» (Hopma, MmyTauu GopMbl
KPBUIBEB U OKPACKHU Tena), repbapuil «['opox moceBHOM».

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS y TPO30( MBI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaiiMOHHON U3MEHUUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuii y apo30duiibl Ha TOTOBBIX
MHUKPOIIPENApATAX .

[Ipaktuueckass pabora Ne 2. «CocraBieHue UM aHaJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOXKIACHUE CEJIEKIUU U JTOMECTHKALUS.
VYuenue H. U. BaBuiioBa o nmeHTpax mpoucxXoxAeHUS 1 MHOTO00pa3us KyIbTYPHBIX
pacteHuil. LIeHTpBpI IpONCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, ITAMM.

CoBpeMeHHbIe METO/IbI CeleKIMU. MaccoBblil M MHAUBUAYAIbHBIN OTOODHI B
CEJICKIMU pPACTEHM M JKMBOTHBIX. OLEHKa »Kcrephepa. BIM3KOpOoaCTBEHHOE
ckpemuBanue — WHOpuAWHT. Ywucras nuHusa. CKpemuBaHWE YHUCTHIX JUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIAMHT.
Otpanénnas rubpuauzanus u e€ ycrnexu. MIckyCCTBEHHbBIN MyTareHes U moJiyueHue
MOJIMIUIOUIOB. [TOCTHKEHHUSI CENEKINH PACTEHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB.

buotexHONOrUs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHYKEHEpHUs. OTaIbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kiierounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KJiloHHpOBaHME BBICOKONPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Okosornyeckue W dtudyeckue  npodmembl. MO  —  reHeruyecku
MOU(ULIIPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:



[Toptpersr: H. U. Basunos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBanos.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«lomumnonaus», «OOBEKTHI OHOTEXHONOTUN», «KieTouHble KyabTypbel U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOA0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

Okckypceust «OCHOBHBIE METOIBI W JIOCTHXKEHUS CEJEKIMM PACTCHUUM U
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoJrOLHOHHASI OHOJIOTHS.

[IpennochUlki BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHHU. IBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMU. BiusiHue 3>BOJIIOLMOHHON TEOPUU Ha pa3BUTHE
OHMOJIOTUH U APYTUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTOIOrMYECKHe: TOCIE0BATENBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETONMMCH, TMEPEXOHbIE (OPMBI.
buoreorpaduyeckue: cxoacTBo U pazianune GayH u Gaop MaTepuKoB U OCTPOBOB.

OMOpHOIOrMYecKre: CXOJACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OBomonmonHas teopusi Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHU3Ma. JIBHKylIuMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OIPAHUYEHHOCTH PECYpPCOB, HeompeneiaEHHas W3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomymnsiius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
IpoLEecC M KOMOMHATHBHAas M3MEHYUBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M301us 1 MUTrpanus.

EctrectBennblii oTO0p — HampaBistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysibTaT 3Bomonud. [lpumeps
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UANOATANTALIUY.



Bun wu BugooOpazoBanume. Kpurepun Buga. OcHoOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomorusi. PopMbl  ABONIONUU:  (uileTUYECKas, JUBEpreHTHas,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxkieHHe OT HECIEUMAIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crienuann3anusa. AIanTUBHAS paJndalysl.

JdeMoHCcTpanuu:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTHEe OpraHNYEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OopbObI  3a
cyluecTBoBaHHe», «EcTecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB pacTEHUI,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHnHas
U3MEHYUBOCTB», «Apomopdossl», «Mamoanantamum», «OOmWas aereHepanus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCT OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUIO00PAa30BAHUE.

OOopynoBaHue: KOJUIEKIMSI HAaCEKOMBIX C Pa3IMYHBIMU THIIAMH OKPAaCKHU,
HA0Op IUIOAOB M CeMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KojuleKuusa «DPopmMbl COXPaHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», wMojenb ammukauus «llepexpéct
XpPOMOCOMY, BIIaXKHbIE Mpenaparthbl «Pa3BuTre HACEKOMOToy», «Pa3BUTHE JIATYILIKI,
Mukpornpenapar «Jlpozoduiay (Hopma, MyTauu GopMbl KPbUILEB U OKPACKU TeJa).

JlabopaTopHbie U NpaKkTHYEeCKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlabopaTtopHas pabota Ne 2. «Onucanue nprucrnocoOJeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHble TPENCTABICHHUS O 3apOXKICHHUH >KU3HHU. HayuyHbple runoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHClepMus. XUMUYecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMOIMU. HavyanbHbie 3Tanbl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
®opMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTAaHU3MOB.

PasButue xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickass d3pel. llameosolickass spa W €€ TMEepUOABl: KEMOPHUICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so301ickas 3pa u €€ NepUoabl: TPHACOBBIN, IOPCKUM, MEJIOBOM.



KaliHo30Mickass 3pa W €€ mnepuoAbl: MaJCOTCHOBBIA, HEOIECHOBBIN,
AHTPOIIOT€HOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoieccoB. OCHOBHBIE J3Tallbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [T0siBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOTO MHUpa KakK OTpakeHHe 3BOJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JIBrkyiue cuibl ((pakTopbl) aHTpororene3a. HacneacteeHHas N3MEHUMBOCTD
U ecTeCTBEHHbIM OTOOp. OOILIECTBEHHBIM 00pa3 KU3HU, M3TOTOBJIEHUE OpPYAUI
TpYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasummi, YemoBek HeaHIepTaNbCKuM, UYenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacrnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoeueckre packl. OCHOBHblE  OONbIIME  pachl:  €BPOIEOUHAS
(eBpa3umiickasi),  HErpo-aBCTpaJiouiHas  (PKBaTOpuaibHAasl),  MOHIOJOMJHAs
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. . Onmapun, C. Munnep, I'. IOpu, Y.
apBuH.

Tabmuner 1 cxembl: «Bo3uukHoBenue ConaHeyHOM cHUCTEMBI», «Pa3Burue
opraHudeckoro wmupa», «PacturenpHas kieTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAaJCOHTOJOTHYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeNOBEKa», «llpeBHenmmue moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIJICTIKH WJIIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

[Ipaktuueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

OKCcKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOoabl 3KOJIOIrMYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Oxonoruueckue (axkropel. Knaccuduxanus skxonorudeckux (HakTOpOB:
abnotnyeckue, OWMOTHYECKHE U AaHTPOIOTeHHbIE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBUI0O  aOMOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. Ilapazutusm, koomnepanusi, MyTyalusM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBHI MJisi CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanvs. J[MmHaMyKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsius.

JlemoHncTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®. Pynbe, O. I'ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny, «[luiesbie nenm.

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

JlaGoparopHas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. CooOmecTBa ¥ 3KOJI0rH4eCKHe CUCTEMBI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkosiornuecknue cuctembl (3kocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIUOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI: MPOIYLICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B HIKOCHUCTEME.
Tpoduueckue (nmuiieBbie) ypoBHH s3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelld KOCUCTEMbl: OHoMacca, MPOAYKIHUsA. ODKOJIOTUYECKHE MUPAMUIBIL:
OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJsinus, pa3putue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.



AHTpPOIIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuripl, coctaB U CTpyKTypa
ouoceprl. Kuoe BemecTBO U ero ¢GyHkiuuu. OcoOeHHOCTH Ouocdepbl Kak
rI100aJIbHOM 3KOCHCTEMBbl. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
onocdepe.

KpyroBopoThl BEMECTB U OMOr€OXMMHYECKUE LUKIIbI 3JIEMEHTOB (YriaepoJa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOJIHBIMU PECYPCAMM U MX UCHOJb30BaHUE. JlocTkeHus: OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHncTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoIOTHUECKAas TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonmeno3s Bomoéma», «Arpouenos», «lIpumepnsie
aHTPOIOT€HHbIE BO3ACHCTBUS HA MPUPOAY», « BaxkHEH e NCTOUHHUKY 3arps3HEHU S
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas ornochepon,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojaelb-anruKamnus «Tunudabie OMOIIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIIECTBAY, KOUIEKINH «bHoLeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapUH U KOJUICKIIUN PACTCHUI U )KUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHas kaura
Poccuiickoii ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcTEHUN U
JKUBOTHBIX.

[INTAHUAPYEMBIE  PE3VJIBTATBI OCBOEHHA  ITPOI'PAMMBI 11O
bUOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cornacno ®I'OC COO, ycraHaBnuBalTCsi TpeOOBaHUS K pe3ysbTaTaM
OCBOEHMs  OOyyarolMMHUCSA TMpPOrpaMM cpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX PE3YJBTATOB OCBOEHUA NpeameTra «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOINPENCNICHNI0, HaJu4yhe MOTHBaUM K OOy4YeHHIo  Owojoruw,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMUIUN pPa3BUTUS OUOJOTHUUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO  O0pa3oBaHUs, HAJIMYUE HSKOJOTMYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TUTAHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MHpeameTa «bruonorus» AOCTUTArOTCA B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMUA, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, IMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPEHHEH TO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABOMOPSAJIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mnpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE KXU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE pean3aliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEILHOU JESITEIHLHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00513aHHOCTEH, YBa)KCHHE 3aKOHA
U TIPaBOIIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU JIEATEILHOCTH IIPU CO3aHUHN YUEOHBIX
MPOCKTOB, PEIICHHH Yy4YeOHBIX W TO3HABATEIBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE yYUTHIBATH B CBOMX JIEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIbHBIM MTOJIOKEHUEM;



TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOUIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOpMHPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBaXXEHUS K CBOEMY HAapOJy, YyBCTBa OTBETCTBEHHOCTH nepea PoauHoM, ropaoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIlMOHAJIBLHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTHKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHUE H
pa3BuTHE OWOJOTWMH, TOHUMAaHUS 3HAYCHHS OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTH 3a €ro Cylb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX [IECHHOCTEW POCCUIICKOTO HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHUBATh CHUTYyallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOrO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JJaHUIO CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuueckoro BocnutraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOJTyYHUs:

MMOHMMAaHME U peasiu3alys 3I0pOBOro U 6€30macHoro oopasa *Ku3HH (310POBOE
MUTaHKUE, COOJIIOCHNE TUTUEHUYECKUX MPABUII U HOPM, COTAaHCUPOBAHHBIN PEXKUM
3aHSATHUM W OTHObIXa, peryispHas (@u3nyeckas akTUBHOCTb), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1EHHOCTU MPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIFOCH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YMOTpEOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypPEHUS );



6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLHATBHOMN
HaIpaBJIEeHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3InuHbIM cepaMm NnpodhecCHOHANbHON ACSTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealnu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MW CaMOOOpa3OBaHHWIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIECO00pPa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKPYXaroILEel Cpeabl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIC TPU U3YUECHUU OMOJIOTHH 3HAHMS
W yMEHUS TpU  pEIICHHH TMpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOICHUE  TpaBWiI  TOBEICHUS B TMPUPOJE,
HaMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
KOCUCTEM, OHOoCchepbl);

aKTUBHOE HENPUATUE AEHUCTBHN, IPUHOCAIINX BPE OKPYKAIOIIEH PUPOTHON
cpelie, YMEHHE MPOTrHO3UPOBATh HEOJATOMPUSATHBIE SKOJOTMYECKHUE TMOCIEICTBHS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBILIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTUIO B IPAKTUUECKOMN JIESITENIBHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MpPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIHTYPHOM MUPE;

COBEpPIIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOM KYJIbTYphl KaK CpeACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPAa,;

MOHMMaHUE cheru@UKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(GbOopMHpPOBaHUM PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU II€JIOCTHOTO
MpeacTaBieHuss 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEeIOBEKA U
oOIecTBa, B TO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M PENICHHH MPOoOJIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,



yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JJISi COBPEMEHHOM LMBHIM3ALINU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECypCHble  NpoOJEeMbl  pa3BUTHUSA
4eJI0BEYECTBA, TIOUCKA MTyTeH BBIXOAA U3 INIOOAIBHBIX 3KOJOTMYECKUX MPOOJIEM U
of0ecrieyeHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIApTOB
KU3HY;

3aWHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTMYECKHX 3HAHUW B LEJAX
NOBBIIIEHU OOIIE KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHATBHOW TPAMOTHOCTH OOydaromuxcs, GopMUupyeMoit
IIPU U3y4YECHUH OMOJIOTHH;

ITOHUMAHUE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HaHWs MJI aHaluu3a Hu
OOBSICHEHMSI SIBICHUIM OKpPYXKAlOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIC 3aK/IIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
MMEIOLIUXCA JAHHBIX C LIEJIbIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS JIs
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOHM JEATEIbHOCTH, I'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCT NHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUM MO OWUOJOTMU B
COOTBETCTBUHM C KU3HEHHBIMH IMMOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJIBTATDI

MetanpeameTHble pe3yiabTaThl OCBOCHHs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOyUarOLUXCA
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIOIIUE
[EJOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(uKy METOIO0B TO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHsl, SIBJICHHE, MPOIIECC,
CHCTeMa, HAy4YHBIH (DaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccie10BaHne, HabJI0IeHne, U3MEPEHHUE, IKCIIEPUMEHT U IPYTUX ), yHUBEPCAJIbHbBIE
yueOHble JeHCTBUS (TIO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYIATHUBHEIC),
obecnieunBarone hopmMupoBanre (PyHKIIMOHATBHONW IPAaMOTHOCTH M COIMAIBHOMN
KOMIIETEHIIMU  OOYYaIoIINXCs, CIOCOOHOCTh OOY4YalolUXCA  HCIOJIb30BaTh
OCBOEHHbBIE MEXIUCIUIIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHNUSA U YHUBEPCAJIbHbIC
yueOHbIe ACHCTBHSI B MO3HABATEIHHON U COLMATBHOMN MPAKTUKE.

MeTtanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPAMMBI CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

Osaanenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO03HABaTeJbHBIMH
NEeHCTBUSAMM:

1) 6a3oBble JJOTHYeCKHE ICHCTBHUS:



CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIILICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(pUKaAIIUU, O00OIICHHS ), PACKPBIBATh CMBICT
OMOJIOTUYECKUX TMOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMHU MOHSTUSAMH );

ONpENENATh LETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI ACSITEILHOCTH C IOCTABICHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE TOHITUS JUIS 00bsACHEHUsI (PAaKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKWE pacCykAeHus (MHIYKTUBHBIC, JACIYKTUBHBIC, TII0
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPaccMaTpUBaEMBbIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHS,

IPUMEHATh CXEMHO-MOJEIIbHBIE CPEJICTBA IS IPECTABIICHUS CYIIECTBEHHbIX
CBSI3¢M M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUYHUI PA3HOrO POJAA, BBIABICHHBIX B pPa3jMYHBIX HH()OPMALIMOHHBIX
UCTOYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHHUs NpPOOJeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESITENIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPAMHHUPOBATH U BHIMIOTHATH Pa0OOTy B YCIOBUSX PEAIbHOTO, BUPTYaJIHLHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pPELICHUsI MPAKTUUECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCIIOJIBb30BaTh pPa3jMuHble BUABI JESATENBHOCTH IO IOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEepIpEeTaluy, MPeoOpa3OoBaHUIO M TNPHUMEHEHUI0 B Y4eOHBIX
CUTyalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COI[MANIbHBIX TPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMH TTOHITHSIMH U METOJIaMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NESTEIILHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3aaauy,
BBIIBUTATh TUTIOTE3Y €€ PeIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;



OCYILECTBISTh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOCa CPEeICTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIESATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJIEU, MpeJlaraTb OPUTMHAIBHBIE MOAXOAblI U PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, I0IYCKAIOIINE albTepPHATUBHBIC PEILCHUS.

3) padora c ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(POpMAIMK (TEKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIIPHOW JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B WHTepHeTe), aHaIM3upoBaTh
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOMABI MPU MOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBIMOJIHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPUIEHCTBOBAThH KYJBTYpPy AaKTUBHOT'O MCITOJIb30BAHUS Pa3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  TpEeACTaBICHUS
Ononornyeckor HHPpopMaluu (CXembl, rpaduKu, AMarpaMMbl, TaOJIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa NpH paboTe cC
OMoNOornyeckod HHPOpMalUMEH: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJIHOCTH;

BJaJe€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1CHCTBUAMMU:

1) o6menmue:

OCYILECTBISITH KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTENILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBAaTh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYIHMX y4aCTHUKOB
JMajiora Wi TUCKYCCUH);

pacno3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMUKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMAT4aTh KOH(IUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJECHCTBUS, MOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, MIPOSABIIATh YBAKUTEIbHOE OTHOLICHHE K COOECeTHUKY
U B KOppPEKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MMOHMMATh W HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIHUBUIYaTbHON
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUSA MPHU PEILICHUN Yy4eOHOH 3a1auH;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C y4y€ToM oOIIuX
WHTEPECOB M BO3MOKHOCTEN KayKJOr0 4jieHa KOJUIEKTUBA;

OpPUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJA0r0 yYaCTHUKA KOMaHAbl B OOIIHIA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIIEHHUA NpPoOJIeM U UX
pELIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUW 1IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBHUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
po0JIeMBbl, CTaBUTh U (POPMYIHMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHHs TPOOIEMBI C YUETOM UMEIOLTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yueOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM OOpa30BATENbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELLCHHUS;

YMEThb OLICHUBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PEIICHUA [0 HX
CHIDKEHHUIO;

IIPUHUMATh MOTHMBBI M apryMEHTBl APYIMX IIPU AaHAJIU3€ pe3yJIbTaTOB
NEATEIIBHOCTH,

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULIUU APYTOro Y€I0BEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynabTaThl ocBoeHus nporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
IMPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CHUTyalUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl MPEACTABIECHBI IO TO1aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOW KapTHHBI MHpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATH COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHUMN:
YKU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (camMoperyJisiiiusi), YypOBHEBash OpraHu3alusi JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHMSA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopuu (KIJIETOYHas, XPOMOCOMHasi,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOKIEHUS KyIbTypHbIX pacTteHuid H. . BaBunosa), onpenensats rpaHulbl KX
MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHHWI, OpraHu3alus U MPOBEACHUE
OMOJIOTMYECKOT 0 IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIABICHHE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BEIUYMHAMU, OOBSCHEHHE IMOJYYEHHBIX pE3yJbTaTOB,



MCIIOJIb30BaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHBIE 3HAHUS JJISI OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTO IMOBEJICHUS B OKPY’KAIOIIEH
NPUPOAHON cpee, MOHMMaHWEe HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUMN
COBPEMEHHOM ounonoruu U OMOTEXHOJIOTHI i1 PalMOHAJIBLHOTO
MIPUPOJIOTIOIb30BAHUS;

YMEHHE pellaTh »BJEMEHTapHbIE TE€HETUYECKUE 3alaud Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CICIUICHHOE HAacleIOBaHWe, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpPEIIUBAHUS JUIsl MpeICcKa3aHusl HACJeIOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHMBAaTh M HHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTMYECKOTO  COAEP)KAHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3JIMYHBIX UCTOYHHUKOB (CpPEJCTBA MacCOBOM MH(OpMaIINK, HAYYHO-TIOMYJISIPHBIC
MaTepualibl), 3THUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIICIOBAaHUI B OHOJIOTHUH,
MeJUIHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOTrO mpeameta «buonorus» 6 11
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJU OUOJIOTHUU B CHCTEME HAYyYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJAJE POCCUUCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH YeJIOBEKa JJIsI PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPhIBATh CO/ICPKaHUE OMOJIOTHUYECKUX TEPMUHOB U TTOHATUM: BU]I,
MONYJISIIUsL, TEHO(OH, HDBOJIONHUS, ABMXKYIIHE CUIIbI ((DAKTOPHI) DBOJIIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
ADKOCHUCTEMA, MPOJAYLEHTH, KOHCYMEHTBI, PEAYLEHThl, LENH MNUTaAHUS,
AKOJIOTHYECKas TMpamMua, OMoTreoreHos, onocdepa;

yMEHUE H3JIaraTh OWOJOTHYECKHE TEOpuH (IBONIOIMOHHAS Teopus Y.
JapBuHa, CUHTETUYECKass TEOPHUsS HBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTHU



(3apoapieBoro cxonacrsa K. M. baspa, uepenoBaHus IJaBHBIX HANpaBICHUN U
nyteit sBomonuun A. H. CesepuoBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTPEENSATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBICHUM, OpTraHM3alus U MPOBEICHUE
OMOJIOTUYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
VICITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIbI
Ha OCHOBAHMH MOJIYUYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BHJOB, MONYJSALHA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BUI000pa30BaHMs, MPUCIOCOOIEHHOCTU
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (aKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEIIECTB M IIOTOKA SHEPIMM B DSKOCHCTEMAaX, AHTPONOIEHHBIX W3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHME NPUMEHSAThH IMOJIyYEHHbIE 3HAHUS 1Ji1 OObSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUH, JUIS MPUHATHS NPAKTUYECKUX PEIICHUH B NOBCEIHEBHOMN
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPYXAaIOLUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTIO MOBEJICHUS B OKPY’KAIOIIEH
OPUPOAHON cpele, MOHUMaHWE HEOOXOIMMOCTH HCHOJb30BAHUS TOCTUKEHUN
COBPEMEHHOU OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJHATH JIa0OpAaTOpHbIE M MpakTUYecKue padoThl, COOII0IATh
npaBuiia npu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIIEHUBATb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MacCOBOW MH(OpMALIMK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJOOaldbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011ast O6MOJIOTHYECKYI0 MH(GOPMAILIMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmyecTBO 4acon DJIeKTPOHHbIE
Ne HaumenoBanue pa3aesioB U TeM K 0 (uu¢posbie)
n/n NPOrpaMMblI Bceero O;Tpom’m’le P g‘KTquCKHe o0pa3oBaTeJibHbIE
padéoTbI padoThI pecypes
bubmoteka [IOK
1 bronorms kax HayKa 2 0.5 https://m.eds00.ru/7f41c292
2 JKuBbIe cucTeMBl U X 1 bubmoreka [JOK
OpraHu3anus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKHAM COCTaB U CTPOCHUE 8 1 bubmoteka [IOK
KJIETKA https://m.edso0.ru/7f41c292
bu6mmoreka IJOK
4 Kn3EeIeATeIEHOCTS KICTKH 6 https://m.eds00.ru/7f41c292
5 PazmHoOkeHNE U MHIUBUYyaTbHOE 5 1 bu6moreka [JOK
pa3BUTHC OPraHU3MOB https://m.eds00.ru/7f41¢c292
HacnencTtBeHHOCTD 1 bu6mmoreka IJOK
6 8 15 _
M3MCHUYHNBOCTh OPraHM3MOB https://m.eds00.ru/7f41¢292
7 Cenexiusa opranu3MoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOIOTUU https://m.eds00.ru/7f41c292
bu6mmoreka [JOK
8 Pe3epBHOe BpeMil 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4

I[TPOI'PAMME



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

11 KIIACC

KosmyecTBO 4acon JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U udposbie
Ne ni/mn P Kourpoasnsie  IIpakTHyeckue (unbp )
TeM MPOrpamMMbl Bceero p p o0pa3oBaTeJibHbIE
padoThI padoThI pecype
bu6mmoreka IJOK
1 IBOMIOLMOHHA GHOIOTKA 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HMKHOBEHHE U pa3BUTHE 9 05 bubmoreka [JOK
’KM3HU Ha 3eMIie ' https://m.edsoo.ru/7f41cc74
OpraHu3Mbl U OKpYysKarolas bu6anoreka I{OK
3 5 1 )
cpena https://m.edsoo.ru/7f41cc74
4 Coo01recTBa v 3KOJIOTHIECKHUE 9 but6moreka [JOK
CHCTCMBI https://m.edsoo.ru/7f41cc74
bubmoreka IIOK
5 Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O 34 0 25
ITPOIT'PAMME '



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koaun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO;TPO‘HLHHP’ Ip :KTquCKHe u3ydyeHusi oOpa3oBaTesbHbIE
padoThbI padoThI pecypebi
buonorus B cucreme bubmiorexa LIOK
1 1 https://m.eds00.ru/863e6122
HayK https://m.eds00.ru/863e632a
MeToapl MO3HAHUS
YKABOW MPUPOBI.
[Ipaktrueckas pabora No
1 «Mcnonbs3oBaHue bubmoteka [IOK
2 1 0.5 _
Pa3InYHBIX METOAOB IIPHU https://m.eds00.ru/863e6122
M3y4YECHUHN
OMOJIOTUUECKUX
00BEKTOBY
buonornueckue Eu6 [IOK
HOJIUOTEKA
3 CHCTCMBL, HPOLCCCHI M X 1 https://m.edso0.ru/863e6564
M3y4ECHUE
XHUMHMYECKHUHN COCTaB Eu6 [IOK
HOJIMOTEKA
4 KIeTku. Bona u 1 https://m.edso0.ru/863e674e
MUHEPAIbHbBIE COTU
5 benku. CocraB n 1 bu6mmoreka [JOK
CTpPOCHHE OCIIKOB https://m.edso0.ru/863e6b72
depMeHTh —
bu6mmoreka [JOK
6 Guonornyeckne 1 0.5 https://m.eds00.ru/863e6b72
KaTaJnu3aTOPhI.



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

JlabopaTtopHas pabota Ne
1 «13yuenue
KaTaJUTHYECKOU
aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuasbl
WJIU KaTayia3bl)»

bubmmoreka [JOK
! Yrnesoae!. Jinmazsl https://m.edsoo.r5863e6870
8 HyxiienHOBBIE KACITOTHI. bubmorexa [JOK
ATOD https://m.edsoo.ru/863e6d5c
Hcropus u MeTo bl
9 | msyueHIt KICTKH. gy
Kiierounas teopus
10 Knerka kak neigoctHas
JKUBasi CUCTEMA
Crpoenue
DYKapUOTUYECKOU
kietku. JlaboparopHas
pabora Ne 2 «M3yuenue
CTPOCHM: KJIIETOK bubmmorexa [JOK
11 pacTeHui, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuboB 1 GaKTepHii MoJ https://m.eds00.ru/863e716c
MHUKPOCKOTIOM Ha
TOTOBBIX
MHKpOIIpenapaTax u ux
OMHUCAHUE»
12 OOMeH BelecTB WIIH bu6mmoreka [JOK

METa00JIU3M

https://m.eds00.ru/863e766¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

doTtocunTE3.

bu6moreka IIOK

13 XeMOCHHTE3 https://m.eds00.ru/863e7¢98
. bu6mmoreka [JOK
14 JHePreTHIeCKHHA o0MeH https://m.edsoo.ru/863e7aae
JKM3HEHHBIN TUKIT
KJIETKU. [lenenue
KJIETKU. MUTO3.
JlaGopatopHas paboTa Ne
bu6mmoreka IJOK
15 3 «Habmonerme MHTO3a 05 https://m.eds00.ru/863e7dc4
B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha
TOTOBBIX
MUKPOTIpenapaTax»
buocunres Oenka.
bu6mmoreka IJOK
16 Peaxums MaTpiraHoro https://m.edso0.ru/863e796e
CHHTE3a
17 Tpancnsuus — bubmmoreka [JOK
OMoCHHTE3 OelKa https://m.eds00.ru/863e796e
18 Hexknerounsie popmbl Bu6morexa [JOK
J)KU3HU — BHUPYCHI https://m.eds00.ru/863e7540
DopMbI pa3MHOKCHHUS butmoreka IIOK
19 https://m.eds00.ru/863e81b6
OpraHu3MoB https://m.edso0.ru/863e831e
. bu6moreka IJOK
20 Meios https://m.edsoo.ru/863e7f4a
OOpa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
21 05 bu6moreka IJOK

O1u1010TBOPEHHUE.
JlaGopatopHas pabota Ne

https://m.edso0.ru/863e81b6



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

4 «3yueHue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKPOIIpenapaTax»

22

NupuBuayanbHOE
pa3BUTUE OPraHNU3MOB

bubmmoreka [JOK
https://m.edso0.ru/863e8436

23

['eHeTnika — Hayka o
HACJICICTBEHHOCTHU U
M3MEHYUBOCTH

bubmoteka IIOK
https://m.edso00.ru/863e86f2

24

3aKOHOMEPHOCTH
HacJIeTOBaHU
MIPU3HAKOB.
Monorubpuinoe
CKpeIlMBaHUE

bu6mmoreka [JOK
https://m.edso0.ru/863e8878

25

JurubpugHoe
CKpeIIMBaHue. 3aKOH
HE3aBUCUMOTO
HacJeIOBaHUS
MPU3HAKOB

bu6mmoreka [JOK
https://m.edsoo0.ru/863e89a4

26

CuermieHHOE
HaCJIEI0BaHKE
MPU3HAKOB.
JlabopaTtopHas pabota Ne
5 «M3yueHnue
pe3ynbTaToOB
MOHOTUOPHUIHOTO U
JTUTUOPUIHOTO
CKpEIIUBaHUS Y

0.5

bu6moreka IJOK
https://m.edso00.ru/863e8c60



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

Npo30(¢uiIbl Ha TOTOBBIX
MUKpOIIpenapaTax»»

27

I'eneTuka nomna.
Hacaenosanue
MIPU3HAKOB, CIICIIJICHHBIX
C MOJIOM

bubmmoreka [JOK
https://m.edso0.ru/863e8c60

28

N3MeHYnBOCTS.
Henaciencrsennas
W3MEHYUBOCTb.
JlabopaTtopHas pabota Ne
6. Uzyuenue
MOAU(PUKAITMOHHON
W3MEHYUBOCTH,
IIOCTPOCHUE
BAPUALIMOHHOTO psiia U
BAPHUALIMOHHON KPUBOW»

0.5

bu6mmoreka IJOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
U3MEHYHUBOCTb.
JlabopaTtopHas pabota Ne
7. « AHaKU3 MyTauun y
Jp030(UITEI HAa TOTOBBIX
MUKpOIpenapaTax»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

['eneTuka uenoseka

bu6moreka IJOK
https://m.edso00.ru/863e8d78

31

Pe3epBHBII ypOK.
O0o001Ienne o Teme
«HacnencTBeHHOCTD U
W3MEHYUBOCTD
OPraHu3MOB»



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

37 Cenexkuus Kak Hayka 1 1 bubimmorexa [JOK
TMIPOLIECC https://m.eds00.ru/863e9214
MeTobl U TOCTHKEHUS

. bu6moreka IIOK

33 CCHCKIMHI paCTCHUM 1 1 https://m.eds00.ru/863e9214
JKUBOTHBIX
buorexHonorus kak bu6moreka IIOK

34 1 )

OTpacJib IIPOM3BOACTBA https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



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

11 KIIACC

KoJymm4yecTBO 4acos JJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO;TPO‘HLHHP’ HpﬁaKaneCKne u3yuyeHuss | 00pa3oBaTebHbIE
padoThI padoThI pecypeb
DBOIONHS U METOJEI €€ bu6mmorexa IJOK
1 1 _
U3y4CHMS https://m.edso0.ru/863ea20e
Hcropust pazButus
. bubmoteka [IOK
2 IpEACTABIICHH 00 1 https://m.edso0.ru/863e9570
ABOJIIOLINH
bubmoteka [IOK
) Mukpossomoms 1 https://m.edso0.ru/863e9cle
[Tonmynsuus kak
AJIEMEHTapHAas €AUHUIIA
BH/JIa ¥ DBOJIIOLIUU.
bu6morexka IJOK
4 Jaboparopaas pabora No 1 0.5 https://m.eds00.ru/863e99c6
1 «CpaBHEHHE BUIOB O
MOP(OJIOTUIECKOMY
KPUTEPHUIO»
JBrxymme cuibl
bu6moreka [JOK
5 (amemMeHTapHEIe 1 https://m.edso0.ru/863e9da4
(baKTOPBI) HBOJIOITUU
6 EcrectBenHsbIit 0TOOp U 1 Bu6mmoteka [JOK
ero (hopmbl https://m.edso0.ru/863e9ed0
Pe3ynprars! 3Bosonuu:
7 IIPUCITOCOOJICHHOCTD 1 0.5 brbmorexa LIOK

OpraHu3MOB U

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

BUI000pa3oBaHue.
JlabGopaTtopHas pabota Ne
2 «Onucanue
MPUCTIOCOOJICHHOCTH
opraHusma u e€
OTHOCHTEIILHOTO
XapakTepa

Hampasnenus u nytu

bubmoteka IIOK

[Tpaktrueckast pabota No
1 «M3yueHue
HCKOIIAaeMbIX OCTaTKOB

8 MaKpO3BOJIIOIMH https://m.edso00.ru/863e9cle
9 HeobpatumocTh
SBOJIIOINH
Hcropus xu3HU HA
. bu6mmoreka IJOK
10 3eMiie 1 METOBI €€ https://m.edso0.ru/863ea5a6
W3y4ECHUS
['umoressl Eub 1OK
nomnoTeka
11 TPOHCXOMKICHUA HHI3HHI https://m.edsoo.ru/863ea5a6
Ha 3emIie
PasButne xxn3Hu Ha Eub LOK
nOJMoTEKA
12 3emre 110 spam https://m.edsoo.ru/863ea6be
repuoaam
OCHOBHBIE dTANbI
DBOJIFOIINU
paCTUTEIBHOTO U Eut OK
13 YKUBOTHOTO MUDA. 0.5 nbmotexa 11

https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

paCTeHI/Iﬁ " ) KXKNBOTHBIX B

KOJUICKIIUSIX»
14 CoBpemeHHas cucrema bubmmoreka [{OK
OpPTaHMYCCKOro MHUpa https://m.eds00.ru/863ea48e
DBOIIOIHS YeJIOBEKa bu6moreka IIOK
15 :
(aHTpOMIOreHe3) https://m.eds00.ru/863eac2c
BIDKYIIME CHUJIIBI
16 f(ll)aKTZ B1) bu6moreka [JOK
p https://m.edsoo.ru/863ead44
aHTPOIOTeHEe3a
17 OCHOBHBIE CTaANU
HBOJIIOLIMM YEJIOBEKA
YenoBeueckne pacel U
bu6mmoreka [JOK
18 TPHPOHBIC ajialrTatiim https://m.edsoo.ru/863eaea?2
YyeJoBeKa
PesepBHBIl ypOK.
O0600611eHne 0 TeMe
19 «BO3HUKHOBEHUE U
pa3BUTHE KU3HU HA
3emie»
20 DKoJIOrus Kak HayKa
21 Cpenpl oOuTanus u bubmmoreka [JOK
HKOJIOTHYECKUE (DAKTOPHI https://m.edsoo.ru/863eafec
AGuoTtndeckue GakTophl.
JlabopaTtopHas pabota Ne
3. «Mopdonornueckue
29 pd 05 bu6mmoreka [{JOK

O0COOEHHOCTH pacTEeHUM
U3 Pa3HBIX MECT
OOUTaAHUSY.

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

JlabopaTtopHas pabota Ne
4. «BnusiHue cBeTa Ha
pPOCT U pa3BUTHE
YEPEHKOB KOJICYCa

23

buoTtnueckue hakTopbl

bubmmoreka [JOK
https://m.edsoo.ru/863eb348

24

DKOJIOTUYECKUE
XapaKTEPUCTUKU
NOMYJISILUU.
[Ipaktrnueckas pabora No
2 «Iloxcyér mnoTHOCTH
MONYJIALUN Pa3HBIX
BHJIOB PACTCHHIN»

0.5

25

CoobmiecTBa
OpPraHU3MOB —
OHMOIIEHO3

bu6mmoreka IJOK
https://m.edso0.ru/863eb46a

26

DKOJOTMYECKUE CUCTEMBI
(9KOCHCTEMBI)

bu6mmoreka [JOK
https://m.edso0.ru/863eb46a

27

OCHOBHBIE TTOKA3aTEIN
DKOCHCTEMBI.
DKOJIOTUYECKHUE
nupamuisl. CBolCTBa
skocucreM. Cykueccus

bu6morexa IJOK
https://m.edsoo.ru/863eb5fa

28

ITpupoaHbIE DKOCUCTEMBI

29

AHTpOIIOTE€HHBIE
HKOCHUCTEMBI

30

buocdepa — rnobanbHas
DKOCHCTEMA 3EMIIU

bu6mmoreka [JOK
https://m.edsoo.ru/863ebb5e



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

31

3aKOHOMEPHOCTH
CYILIECTBOBAHHS
ouochepnl

bubmmoreka [JOK
https://m.edsoo.ru/863ebd16

32

YesroBeuecTBO B
ounochepe 3emiu

33

CocyniecTBoBaHUE
MPUPOIBI U
YeJI0BEYECTBA

bubmmoreka [JOK
https://m.edsoo.ru/863ebale

34

PesepBHBIN ypOK.
O0o0menne TeMbl
«CoobmiecTBa
9KOJIOTHYCCKHEC
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34

2.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u nip.;
[Ton penakuueit [laceunuka B.B. Axuroneprnoe o61mectBo «3narenbcTBo
«ITpocsemienue»

* buosorus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u n1p.;
[Ton penakuueii [laceunuka B.B. Axkunonepnoe o6mectBo «M3narenbcTBo
«IIpocemenue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

buonorus. 10—11 xmaccel. bazoslit ypoBeHb. [loypounbie pa3paboTKu.: y4eo.
nocobwue s obmieodpazorat. opranuzanuii / B. B. [laceunuk, I'. T'. [lIBenos, T.
M. Epumona. — 2-e uzn.crep. — Mockaa : [Ipocsemenue, 2023.

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
NHTEPHET

bu6morexa IIOK

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

https://m.edsoo.ru/7f41cc74
https://100ballnik.com/

ECO
KoHcTpykTop pabouux nporpamm
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