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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4EeOHOro IMpeameTa
«buonorusn»  cocTaBwiIM: KoOHUentyaiabHble mnojoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpazoBanus B Poccuiickoit dDeneparuu, a Takke IOJOXKEHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSIM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[TporpaMmMa mno Ouosoruu Aa€T MpeACTaBICHHE O LEIIX, 00 obmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue IOo paszieraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHs] yUeOHOro Marepuana ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM pPE3yIbTaTaM
oOyyeHus B (QOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NeATeTbHOCTH/Y4EOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJOTMYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HHUU OuWosioruu, Onarojmapss yemy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
(GbOopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LHEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKaroled MpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUH >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTHH YAEJIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
[eJIeco00pa3HOro TMOBEACHUA B OKpY)Kalolled NpUPOIHON cpeae, aHalu3a
BIIUSIHUSA XO3SMCTBEHHOW JESTENbHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HANPaBICHHOCTH



yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHuUs
YCIOBUH ISl pEIICHUs OJJTHOM M3 aKTyaJIbHBIX 3a]a4 MIKOJbHOTO OHOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIOIUHU, CO3JAET
yCIOBUSI  JJIsA: TO3HAaHUS  3aKOHOB  JKUBOM  MPUPOIbI, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0Oe30macHOro obpasa
KU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, [IEHHOCTHOTO OTHOIIECHUS K KUBOM MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  33Jad  CpeaHero  odmero  oOpa3oBaHUs,  COLMAIM3ALUA
oOyuaromuxcs. M3ydyenue Ononmorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX Y4€OHBIX IPEIMETOB, B YaCTHOCTH, (U3UKH, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €r0 COAEpIKAHUS, IPEICTABICHHOIO B MPOrpaMMe IO
OHOJOTHH.

Otb6op coxepxkanus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHM C
KOTOPBIM OOYyYalolIuecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEeH KyJbTYpbl, ONpEACNAIONMEe aJeKBAaTHOE IOBEACHHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U MpPAKTUUYECKOM AesiTeabHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa H
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPHUPOBI, O €€ YPOBHEBOW OpraHM3aluU U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJepKaTeNIbHble TUHUM: «bronorus kak Hayka. Metoabl
HAy4YHOTrO TNO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Oouonoruueckas cucrema», «CuctemMa M MHOrooOpasue OpPraHUYECKOTO MHUPAY,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allud >KUBBIX CHUCTEM pa3HOTO0 paHra M NPUOOPETEHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIEAYIOINX 3a]1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaiu3a JIAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMNbITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOT U,

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1Jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM YPOBHE CPETHETO 00IIero 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COJAEP)KAHUE OBYYEHUS

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocodueit, STUKOM, 3CTETUKON M MPaBOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONIMCAHMUE,
u3MepeHue, Kiaaccuukanusi, MOJEIUpPOBaHUE, CTaTUCTUUecKas oOpaboTKa
JTAHHBIX ).

JlemoncTpanum:

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

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHble U MIpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3iIMYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe€0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHHEpaIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u crpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoWcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.

®depmeHThl — Owonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuyHocts. KodepmeHTsl. ButamMuHbI.
OTnuuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOK03a, pubo3a u  JAe30kcupubo3a),
aucaxapuabel  (caxapo3a, JlakTo3a) W mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1esUI003a). buonornyeckue GyHKIMM yTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaert — MoHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenune u GhyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOJAEUCTBHUS
uei 1 paKkToB B HAYYHOM MO3HAHUHU. MeTObl N3yUYEHUs KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKOM KieTku. KierouHas creHka Oakrepuid. CTpoeHwue
DYKapUOTUYECKON KIETKHM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MXWUBOTHOU U
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ ceoiicTBa M pyHKuuu. [{utornasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWAbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TulacTua. Bunel mmactun. HememOpanHbie
OpraHOWJIbl KJIETKUA: PUOOCOMBI, KJIETOUHBIA IEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sAapa: saepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOLIE».



Tabmuubr n cxembl: «lleprogudeckas TabauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. [JHK», «CtpoeHne mMonexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue Aapa KIETKN», « YTIIEBOIAb, «JIumub.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHune KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHS KJIETOK paCTEHUH,
YKUBOTHBIX W OaKTepHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpErnaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMMWJISALUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
Merabonus3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U DHEPTUM B IMOHUMAHUU
MeTabosm3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dbotocunTe3a. DPheKTUBHOCTL (OTOCHHTE3a. 3HAUCHNUE (POTOCHHTE3a JJIs KU3HU
Ha 3emsie. Biausinue ycnoBuii cpeapl Ha (DOTOCHHTE3 U CIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KieTke. PacriensieHue BeENIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE DSHEPrud B KJIETKE. OJTambl 3SHEPreTHYEcKoro oOMeHa.
['mukonu3. bpoxenue u ero Buaesl. KucinopomHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsanus — GuocunTe3
Ooenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.



Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust otkpsitust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIAa BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  IIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

[Toptpetsl: H. K. Konbrios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUDY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CIIM/a,
oakrepuodaray, «Pemmukarms JJTHK».

Oo6opynoBanue: monenu-anmuinkanun «Yasoenue IHK u Tpanckpumnius»,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. PazmMHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKI, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruyeckue OCHOBBI PA3MHOXKEHHSI M  WHIUBUAYaJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccel, npoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: J€JI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meio3a. IIpoueccel, npoucxonsiine Ha CTagusxXx MeHosa.
IToBenenne xpomocoM B Menose. Kpoccunrosep. buosiormyeckuid CMBICT H
3Ha4YeHUEe Meno3a.

['ameroreHes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaTo30ouaoB. OmiogoTBOpEHUE.
[Taprenorenes.



NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyssius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3sMHOXKEHHUSI OPraHU3MOBY, «J/IBoifHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHHE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HernpsMoe pa3BUTHEY, «l aMEeTOTeHe3 y MIICKOMUTAIOIMIMNX U
YyesioBeKa», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJICKOITUTAIOWIETOY, «SHIeKIeTKa MeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIukanus «JlejJieHue KIeTKW», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS IIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETHUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TCHETHKA. MeTOoIbl TEHETHUKH (THOPHUIO0IOTHYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHbIE . MeHaenem.
MonorubpuiHOe CKpelMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMdecKkHe  OCHOBBI  JUTHOPUIHOTO  CKpPCIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUs
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.



CuemnieHHoe  HacineioBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHI'OBEpA.

XpoMOCOMHas TEOpUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MTOJIOM.

W3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsl KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peaknmu. CBOMCTBA MOAM(PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIHMYECKas, W3MEHUMBOCThb. KoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukaiuys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NMpUYMHBI MyTalnii. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapumorunm uenoBeka. OCHOBHbIE METOAbI T€HETHUKU
YeJIOBEKa: TCHECATOTHUCCKIM, OJIM3HEI[OBBIM, IIMTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[11P-ananu3a. HacnenactBeHuble 3a0o0jeBaHUs YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIe3HU C HACJEICTBEHHOM MPEIPacioiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM reHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYCHUS TeHETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAHUE MW €T0
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€eHeTMyeckue KapTbl paCTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuOoTuIlbl YelloBeKa W KUBOTHBIX», «BHIbI



W3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpynm KpoBu», « MyTalimoHHAs U3MEHUYUBOCTDY.

OOopynoBaHue: MoOAEIU-AMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MukKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox MOCeBHON.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas paborta Ne 6. «M3yueHrne MoanUKAIIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsAIa U BAPUALMOHHON KPHUBOW».

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MHKpOITpernaparTax».

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMN U JOMECTHUKALUS.
Yuenue H. W. BaBuimoBa 0 1eHTpax TMNPOUCXOXKICHUS U MHOrooOpasus
KYJbTYpHBIX pacTeHUM. LIEHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI CeleKIUU. MaccoBbli U MHAUBUAYAJIBHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KkopoACTBEHHOE
ckpenBanue — HUHOpuAMHT. Ywucras nuHusa. CKpelMBaHUE YHCTHIX JUHUMH.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otrnanéunas rtubpumuzanuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJyYCHUE TONMUILIONAO0B. JIOCTMKEHHMS CENEKIMM PACTEHHUM, >XKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUN.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.
Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanumu:

[Toptpersi: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTtenuit», «llopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,



«[Homumnoungus», «OO0bekThl OuoTexXHONOTUNY», «KIileTouHble KyIbTypbl U
KJIOHHpOBaHHEe», «KOHCTpyrupoBaHue 1 nepeHoc reHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sI1ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHKEHHUS CEJCKUWU PpacTeHUH u
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[IpennochUlkn BO3HUKHOBEHHSI HBOJIOINUOHHOW TEOPHUH. ODBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B MMAJIEOHTOJOTMYECKOM JIETONMMCH, MEPEXOIHbIE (HOPMBIL.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpUOIOrMYECKHEe: CXOJACTBA M pa3inuus SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pa3MHOXEHUE TMPU OTPAHUYEHHOCTH PECYPCOB, HEOMpEAENEHHAs] W3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B mpupojae. MyTallmoOHHBIN
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiiMOHHBIE BOJHBI U Apeud
reHoB. M3omauus 1 MUrpanusi.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boonuu. [lpumeps
PUCIIOCOOJICHUI Yy OpraHu3MoB. ApoMoph03bl U UAHOATANTAIIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.



MakposBomonus. Dopmbl  3BOTIOLUMU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOJIOLUY.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuub! u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTEY, «Apomopdo3by, «Umnoamantamum», «OOmmIas aereHepanusy,
«/IBmkymne cunbl 3BofoIuny», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0B U CeMsIH, KoyuieKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoyuieKuus «PopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYUIKWY, MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (OpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHHUS O 3apOXKACHMHM >KM3HU. HayuHble THMIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
ABOMIONUS. AOMOTEHHBI CHUHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tarnbl
ouonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. IlepBbie KIETKM W KX 3BOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas spa u €€ mepuoAbl: KEMOPHIICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBJIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKOTO MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaKk Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymne  cuiabsl  (pakrtopsl)  aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIil. Haxoakum MCKOmaeMbIX OCTaTKOB, BPEMSI CYIIECTBOBAaHHsS, 00JIACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OcCHOBHblE  OoNblIME  pachl:  €BPONECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCIOCOOJEHHOCTH  MpEACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmumel n cxembl: «BosuukHoBeHue CoytHeUHOM cucTeMbl», «Pa3Burtue
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAaHbOHIIA), CIICTKA WU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueaoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN».

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckast padota Ne 1. «M3ydeHue uMCKoOmaeMbIXx OCTAaTKOB pacTeHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (akTOpoOB:
abuoTHyeckue, OHOTUYECKHE M aHTPOIOreHHble. JlelcTBHE SKOJOTHYECKHX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepamus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYLIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momysiund. OCHOBHBIE IOKAa3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JdeMoHCTpaum:

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

Tabnuiel 1 cxembl: kapta «lIpupoansie 30HbI 3emany, «Cpeabl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miecTBOo opraHu3MoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBsizu B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (muIIeBbie) YPOBHM OKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
VI TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak QakTop ycTOMYMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anpHONW 3KocucTeMbl. /luHamMuueckoe paBHOBecME M oOpaTHasl CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIICMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. Beprnanckuii.

Tabnuiel u cxembl: «llumeBslie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JACWCTBUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisSIOMIAs
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTophI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Oumochepn»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3ota B Ipupoae».

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobuiecTBa», Komiekuuu «bruonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, n300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTAaThl OCBOEHUS mpeaMeTra «bruonorusy JOCTUTaroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickon denepanuu, MpUposie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOCXKIEHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHONIIEHUS K MHEHHUIO ONIMOHEHTOB IMpH OOCYXJIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHJAAX HCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHHE IICHHOCTH TPaBUJI HHIMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJEe KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHMUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJBTYpPhl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUST 00 OKpYKalolleM MHUpPE KaK O €AMHCTBE IPHUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTb PECypCHble  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTUYECKUX 3HAHMM B LEIAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTrpamMMbl CPETHEro OOIIETro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JIOTMYECKOTO MBILIICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUM HUX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUM  Pa3HOTO  pojAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUN ACSITEILHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-HCCIIET0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWSA, €ro WHTEPIpEeTAINH, MPEOoOPa30BaAHUIO M TPUMEHEHHUI0 B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBIISITh LEJIECHANPABICHHBIA MMOUCK MEPEeHOca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTEepHETE), aHAIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oounosiorunyeckor nHGopMaIuu (CXeMbl, Tpa@uKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMHA BO BCeX cepax KM3HU, aKTHBHO y4aCTBOBATh
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUH);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOCH, MPOSIBIATh YBAKUTEIHHOE OTHOIIEHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYaJTbHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXI0T0 WieHA KOJIJICKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXXIOr0 yYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JINYHBIX NMPEANOUYTEHUIH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIN H
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMBIX JIEMCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3YJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssius), ypOBHEBask OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsIpHON Ouosnorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOTYYECHHBIX



pPE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHMs] HEPTUU B KIIETKE, (POTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATUS NMPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJOTMM I  PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M TPaKTUYECKHUE padOThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHUKOB (CpeAcTBa MaccOBOW MH(pOpMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TMOHSITHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas pamMua, Onoreonenos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. U. Bepramckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OPraHU3MBI, IEepeHoca
BEUIECTB U IIOTOKAa 3HEPIUU B JKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NPUHATHUSI NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAIILHOTO NMPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJIOOAbHBIE  AKOJOTMUECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiejioB U TeM
NMPorpamMmbl

buonorns kak Hayka

JKuBBIe cuCTEeMBI U HX opraHnu3anusa

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

H(HSHCI[GSITGHBHOCTL KIICTKH

PasMHOXeHUE U HUHAUBUAYAJIbHOC PA3BUTUC
OpTraHHU3MOB

HacnencrBeHHOCTE 1 UBMEHUYNBOCTD
OpraHu3MOB

Ceneknust opranu3mMoB. OCHOBBI
OUOTEXHOJIOT MU

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

0.5

1.5

DJIeKTPOHHBbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [IOK
https://m.edso0.ru/7f41c292

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

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

bu6anoreka IIOK
https://m.edsoo.ru/7f41c292

bu6anoreka IIOK
https://m.edsoo.ru/7f41c292

bu6nuorexa [IOK
https://m.edsoo0.ru/7f41¢c292

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292



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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

DBOJOLMOHHAS OUOJIOTUS

BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha
3emiie

OpranusMsbl 1 OKpyXKaromias cpeaa

Coo011ecTBa 1 SKOJIOTHYECKAE CUCTEMBI

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

0.5

2.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41lcc74

bubnuorexa [JOK
https://m.edsoo.ru/7f41lcc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bu6nuorexa [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

buonorus B cucteme HayK

MeTo/ 161 TO3HAHUS )KUBOW TIPUPOIBL.
[TpakTuueckast paborta Ne 1
«Hcnonb3oBaHue pa3IMuHbIX
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 0OBEKTOBY

buonornyeckue CHUCTCMBI, ITPOLCCCHI
" UX U3Y4YCHHC

XUMHYECKHNHU cocTaB KIeTKU. Bona u
MUHEPATHHBIE COJTH

benku. CoctaB u cTpoeHue 6eIKoB

®epMeHThl — OMOJIOTHYECKHE
KaTanu3aropsl. JlaboparopHast
pabota Ne 1 «3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»

Yrinesonsl. JIunuas:

KoanuecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

0.5

0.5

Jara
U3ydeHus

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edsoo.ru/863e6122

bu6mmoreka [IOK
https://m.edso0.ru/863e6564

bu6mmoreka [IOK
https://m.edso00.ru/863e674¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edso00.ru/863e6870



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/863e6870

10

11

12

13

14

15

16

17
18

HyxknennoBbie kuciotel. ATO

Hcropust 1 METOIbI H3yUCHUS
kieTku. Kierounas teopust
Knerka kak memocTHas JKuBas
cHucTeMa

CtpoeHue 3yKapuoTUYECKOM KIIETKH.

JlaboparopHas pabota Ne 2
«M3ydenune cTpoeHHs KIETOK
pacTeHuil, KUBOTHBIX, TPHOOB H
OaxTepuii ol MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIpenapaTax 1 ux
OTHCAHUE»

OO0OMeH BelIecTB MM META00JIN3M
doTocuHTE3. XEMOCHHTE3

DHepreTudeckuii oOMeH

JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas
pabota Ne 3 «Habmronenue Murosa B
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOITpENapaTax»

Buocunres Oenka. Peakius
MaTpPUYHOTO CUHTE3a

Tpaucnsius — OuocuHTe3 Oenka

Hexnerounsie GopMbl )KU3HU —

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e6d5c

bubmuoreka [JOK
https://m.edso00.ru/863e6e88

bubmuorexa [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6mmorexa [IOK
https://m.edso00.ru/863e766¢

bu6mmoreka [IOK
https://m.edso00.ru/863e7c98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edso0.ru/863e7dc4

bu6mmoreka [IOK
https://m.edso00.ru/863e796e

bu6mmoreka [IOK
https://m.edso00.ru/863e796e

bu6mmoreka [IOK



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
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

19

20

21

22

23

24

25

26

27

BUPYCHI

@DopMBbl pa3MHOKEHHUSI OPTaHU3MOB

Meiios

OO0pa3zoBaHue 1 pa3BUTHE MOJOBBIX
KJ1eToK. OII010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4
«M3y4eHue cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOIIpenaparax»

NunuBuyansHOE pa3BUTHE
OpraHU3MOB

I'eneTnka — HaykKa O
HaCICACTBCHHOCTH U UBMCHYHUBOCTHU

3aKOHOMEPHOCTHU HACJIEAOBAHUS
npu3HaKoB. MoHOrHOpuAHOE
CKpelIBaHNe

JurubpunHoe ckpeniyBanue. 3aKoH
HE3aBHCUMOTO HaCJIe{0BAHUS
NIPU3HAKOB

CueruieHHOE HacJe10BaHNe
npusHakoB. JlabopaTopHas pabora
Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKPEIIMBAHUA y JP030(HIIBI HA
TOTOBBIX MHUKpOIIpEnapaTax»

I'enetuka nmona. Hacnenosanue

0.5

0.5

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

bubmuorexa [JOK
https://m.edsoo.ru/863e81b6

bubmuorexa [JOK
https://m.edsoo.ru/863e8436

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f2

bu6mmoreka [IOK
https://m.edso00.ru/863e8878

bu6mmoreka [JOK
https://m.edso00.ru/863e89a4

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

bubmuoreka [JOK


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
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

28

29

30

31

32

33

34

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

N3menunBocTh. HenacnencrsenHas
U3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue
MOIM(DUKATTMOHHOW U3MEHUYUBOCTH,
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBennast "3MEHYMBOCTb.
JlaGopaTtopnast pabota No 7.
«AHamM3 MyTanui y 1po3ohuisl Ha
TOTOBBIX MUKpPOIIpETapaTax»

I'eHeTnka yenoBeka

PesepBubiit ypok. O60011eHIE TIO
TeMe «HaciencTBeHHOCTE U
W3MEHYHBOCTH OPTAaHU3MOBY

Cenexuus Kak HayKa U MpoLecc

MeTobl U JOCTUAKEHHUS CEIICKIINHI
pacTeHUH U KUBOTHBIX

buorexnonorus xak OoTpaciib
IMPpONU3BOACTBA

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

0.5

0.5

https://m.edso0.ru/863e8c60

bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

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

bubmuorexa [JOK
https://m.edso0o.ru/863e8d78

bu6mmoreka [JOK
https://m.edso0o.ru/863e9214

bu6mmoreka [JOK
https://m.edso0.ru/863e9214

bu6mmoreka [IOK
https://m.edso00.ru/863e9336



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

11 KJIACC

Tema ypoka

DBOIONUS U METO/IbI €€ N3YUECHMUSI

Hcropus pa3BUTHS IIPEACTABICHHIM
00 PBOTIOLINH

MuKkpo3BOIOIHUS

[Momynsinust Kak 31eMeHTapHast
eIMHHILIA BU/A U SBOJIIOIHH.
JIaGoparopHas pabota Ne 1
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY

JIBIDKyIIME CUITBI (RJIEMEHTapHbIE
(bakTOpHbl) SBOJIIOLIUU

EcrecTBeHHbIi 0TOOp U €ro hopmbl

Pe3ynbrarel 3BOIOIUY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BU000pa3oBanue. JlabopaTopHas
pabota Ne 2 «Onucanue

HPUCIIOCOOJICHHOCTH OpraHu3Ma U €

OTHOCHUTCIIBHOI'O XapaKTepa»

Hamnpasnenus u nytu
MaKpO3BOIIOLHUH

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

0.5

0.5

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e

bubmuorexa [JOK
https://m.edso0.ru/863e9570

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [JOK
https://m.eds00.ru/863e99c6

bu6mmoreka [JOK
https://m.edsoo0.ru/863e9da4

bu6mmoreka [IOK
https://m.edso0.ru/863e9ed0

bu6mmoreka [JOK
https://m.edso0.ru/863e9fde

bu6mmoreka [IOK
https://m.edso0.ru/863e9cle



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
https://m.edsoo.ru/863e9c1e
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HeoOpaTtumocTs 3BOIIONNN
Hcrtopust xu3nu Ha 3emiie 1 METObI
€€ u3y4eHus

['unoTe3sl MPOUCXOKACHUS KUZHU
Ha 3emiie

PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuoiamMm

OcCHOBHBIE 3TaIlbl BOITIOIUU
PACTUTCIIBHOTO U )KUBOTHOI'O MHpPaA.
[IpaxTuueckas padora Ne 1
«I/I3y‘~I€HI/I€ HCKOIIaEMBIX OCTAaTKOB
paCTGHI/Iﬁ " )KUBOTHBIX B
KOJUICKIIUSX

CoBpeMeHHas cuctema
OpPTaHUYeCKOTO MUpa

DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3)

JBxyuue cuibl ((akTopsl)
aHTpOIIOreHe3a

OcHoBHbBIC CTaauu 3BOJTIONNHA
YCJIO0BCKa

YenoBeueckue pachl U IPUPOIHBIE
ajlanTally 4eJ0BeKa

PesepBHelil ypok. O600IIEHHE T10
TeMe «BO3HUKHOBEHUE U pa3BUTHE
JKW3HU Ha 3eMIie»

OKoJiorus Kak HayKa

Cpensl 00uTaHUS U YKOJIOTHIECKHE

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863ea5a6

bubmuoreka [JOK
https://m.edsoo.ru/863eabbe

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [JOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea?2

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
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(bakTopsI

AbGuoTtnveckue HakTopsbl.
JlaboparopHas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)

buotuueckue paxTopsl

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
Ne 2 «IloncuéT ImI0THOCTH
HOMYJISALUI pa3HbIX BUJIOB
pacTeHu»

Coo0miecTBa OpraHu3MOB —
OHOoLEeHO03

DKOJIOTHYECKHUE CUCTEMBI
(3K0CHCTEMBI)

OCHOBHBIE TIOKa3aTEIH YKOCUCTEMBI.
DKOJIOTHYECKHE TTHPAMUIBL.
CaoiictBa sKocucTeM. CyKueccus

[IpupoIHBIE S5KOCUCTEMBI
AHTpPOIIOT€HHBIE SKOCUCTEMBI

buocdepa — rnobanpHas
IKOCUCTEMA 3EMIIN
3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepsl

0.5

0.5

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

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e

bu6mmorexa [IOK
https://m.edso0o.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eh46a

bu6mmoreka [IOK
https://m.edso0.ru/863eb5fa

bu6mmorexa [IOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [JOK
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 UYenosedecTBo B Onocdepe 3emiu 1

CocyuiecTBOBaHUE MPUPOJIBI U bubnnoreka [HOK
33 1
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U DKOJIOTTUECKHAE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 0 25


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




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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