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HOACHUTEJIbBHAA 3AIIMCKA

[Ipu pa3paboTKe MmporpamMmbl MO OHOJIOTHH TEOPETUYCCKYIO OCHOBY JIJIS
oTpeieJIeHNsT TOAX0M0B K (OPMHUPOBAHUIO COJCP)KaHUSA YIeOHOrOo NpeamMera
«buosorus» coctaBwm: KoHuUentyaiubHele mnoJjoxenuss @DIrOC COO o
B3aUMOOOYCJIOBJICHHOCTH IIEJIeH, COJCpI)KaHUsA, pe3yJbTaroB OOyYCHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BHIITYCKHUKOB, TTOJIOKEHUSI 00 OOIIMX TENIX U
NPUHIUIAX, XapaKTECPH3YIOIMIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEITHErO
obmero oOpa3oBanus B Poccuiickoit demepany, a TakXke TOJOXKEHUI O
crierupuke OMOJIOTUH, €€ 3HAYEHUU B TO3HAHUU KUBOW MPUPOABI U 00ecTedeHUH
CYILIECTBOBAHUS YeoBeUecKoro odmecTBa. COriacHO Ha3BaHHBIM TIOJIOKCHHUSM,
oTpe/ieleHbl OCHOBHbIE ()YHKIIMH MPOrpaMMBbl IO OMOJIOTUH U €€ CTPYKTYypA.

[Iporpamma 10 Owosiorun Aa€r TPEACTaBICHHUE O TMeNsIx, 00 oOmen
CTpareru OOy4YeHUs, BOCIHUTAaHHWS W pa3BUTUS OOYYAIOMIMXCS CPEICTBAMU
ygeOHOTO TIpenMera «buojorusy, ompenenser 00sA3aTeIbHOE IMPEAMETHOS
COZiep>KaHue, €ro CTPYKTYpYy, paclpeiciieHre M0 pa3jeiaM U TeMmaw,
PEKOMEHyeMYIO TMOCJIEA0BATEILHOCTh U3YyUEHHUSI y4eOHOTO MaTepuaia ¢ y4€ToM
MEXKMPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH OOpa30BaTEILHOTO
IpoIrecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroIXCsl.

B mporpamme 1o OHOJOTMM TakXe YUYUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METaNpPEIMETHBIM W MPEIMETHBIM peE3ylbTaTaMm
oOydeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIbHOM
JIeATeIbHOCTH/YICOHBIX JIEUCTBUN OOYJaIOMMXCS IO OCBOCHHIO COJICPIKAHUS
OMOIOTHYECKOT0 00pa30BaHUS.

B nporpamme no 6mosorum (10—11 kmaccel, 6a30BBIN yPOBEHB) peali30BaH
NPUHIMI TPEEMCTBEHHOCTH B H3yYE€HUU OWOJOTHH, Onaromaps 4emy B HEH
IPOCMAaTPUBACTCS HAMPaBJICHHOCTh Ha pAa3BUTHE 3HAHWM, CBSI3aHHBIX C
GbopMUPOBAaHHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHEHTAINI TMYHOCTH, YKOJIOTUIECKOTO MBITIUICHHSI, IPEICTABICHUIA O 3J0POBOM
oOpaze *Ku3HU U OEPEKHBIM OTHOIICHHEM K OKPYXKAIOIIEH MPUPOJHOU cpere.
[ToaTOMY Hapsiy ¢ U3ydeHHEM OOIIEOUOJOTUYECKUX TEOPUH, a TaKKEe 3HAHUN O
CTPOCHHH KUBBIX CHCTEM PAa3HOTO PaHTa M CYINTHOCTH OCHOBHBIX TPOTEKAIOIINX B
HUX MPOIIECCOB B MPOTrpamMMe Mo OMOJIOTHH y/IeIeHO BHUMAHHUE UCIIOJIb30BaHUIO
MIOJTy4CHHBIX 3HAaHUH B MOBCEIHEBHOM JKU3HU JIJIS PEIICHHUS MMPUKIAIHBIX 3371a4, B
TOM YHCJE: MPOQIIAKTHKKA HACJICACTBEHHBIX 3a00JieBaHUI YEIOBEKA, MEIHKO -
TeHETUYECKOTO KOHCYJIbTUPOBAHUA, 0060CHOBaHUs IKOJIOTUIECKU
IIeJIeCO00Pa3HOT0 TIOBEACHHWSI B OKPYKAIOIIEH NTPUPOJHOW Cpejle, aHamm3a
BIMSIHUSL XO3SMCTBEHHOU JEATEILHOCTU YEJIOBEKa HA COCTOSHUE MPUPOIHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKJIQTHOW HAIIPABICHHOCTH
yaeOHoTro npeaMeTa « buosorus» mpoaAuKTOBaHO HEOOXOAMMOCTRIO 00eCIedeHUs



YCJIOBHM JJIs pEILIEHUS] OJJHOM U3 aKTyaJIbHBIX 33]1a4 MIKOJbHOT'O0 OMOJIOTUYECKOTO
oOpa3oBaHus, KOTOpas mpeamnojaraeT (HopMUpPOBaHHE Y OOyYaOIIMXCS
CIIOCOOHOCTH aIaNTUPOBAaThCS K HM3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOLLETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpemHero o0miero oOpa3oBaHUs 3aHMMAET BaKHOE
Mecto. OHa obOecnieunBaeT (POPMHUPOBAHUE Yy OOYUAIOUMXCSA MPEACTABICHUI O
HAayYHOM KapTHUHE MHUpA, pacIMpsieT U 0000IIAET 3HaHUS O JKUBOW MpHUpOJE, €€
OTJIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOM OpPraHM3allMd M HBOJIOLMUH, CO3HAET
yCIIOBUSL  JJIsi: TIO3HAHHMSI 3aKOHOB  KMBOM  HpUpPOAbI, (HopMupoBaHUs
(GYHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3J0POBOr0 M 0e30macHOro ooOpasa
AKU3HH, IKOJIOTUUECKOTO MBIIIIEHHS], IEGHHOCTHOTO OTHOLICHHUS K )KMBOM IPUPOJIE
U YEJIOBEKY.

Bosnbioe 3HaueHne OMOJIOTHS UMEET TaKKe JIJIsl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOILIMX 3a7ad  CcpegHero oOmero oOpa3oBaHUs, COLMATU3ALUU
oOyuatronmxcs. M3ydenne OM0J0THH 00€CTIEUNBAET YCIOBUS A1 OPMHUPOBAHMUS
VHTEJUIEKTYyallbHbIX, KOMMYHHUKAI[MOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KyIbTYphl, CIOCOOCTBYET MHTErpallMi OMOJOTMYECKUX 3HAHUM C
NPEICTABICHUSIMU U3 APYTUX YUEOHBIX IPEAMETOB, B UACTHOCTH, (PU3UKU, XUMHUU
u reorpaduu. HazBaHHBIE MOJIO)KEHUS O MpEIHA3HAYEHUU Y4eOHOro mpenmera
«buronorus» COCTaBWIM OCHOBY [JIsl ONPEIEICHUs MOAXOJ0B K OTOOpY M
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHWs, MPEICTaBICHHON0 B MpOrpamMme IO
OMOJIOTHH.

OT160p coaepkanus yaeoHoro TpeaMera «buosiorus» Ha 0a30BOM ypOBHE
OCYIIIECTBJIEH C MO3WIMK KyJIbTYpOCOOOPAa3HOTO MOJX0/a, B COOTBETCTBUU C
KOTOPBIM OOydYaronmecs: JO0JDKHbI OCBOUTH 3HAHUSA U YMEHHS, 3HAUUMBbIE JIJIs
dbopMupoBaHusT OOIIEH KyJIbTYpPhI, ONPEACIAIONIME aJcKBaTHOE IIOBEICHUE
YeJI0BEKA B OKPY’KAIOILEH MPUPOJIHON cpesie, BOCTPEOOBaHHBIE B TOBCEIHEBHOM
JKU3HU U TPAKTUYECKOM naesaTebHOCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI CO/Iep KaHusl, KOTOPBIE CIIyKaT OCHOBOM JJ1s1 (GOPMUPOBAHUS
IIPEJACTABJICHUA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpA U
HEHHOCTHBIX  OPUEHTALMSAX JIMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHU3alluu
OMOJIOTHYECKOTO 00pa30BaHusl.

CTpyKkTypupOBaHUE COJIepkaHHUsl y4eOHOro marepuaja B MPOTpaMMe IO
OMOJIOTUM OCYILECTBICHO C Y4€TOM MPUOPUTETHOTO 3HAUYCHUA 3HAHUNA 00
OTIIMYUTEIbHBIX 0COOCHHOCTSIX ®KUBOM MPUPOJIBI, O €€ YPOBHEBOU OpraHu3alvii U
HBOJTIOIMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamMera « buoiaorus»
BBIJICJICHBI CIIENYIOLME COAEpKATENbHbIE JIMHUM: «brnonorus kak Hayka. MeTo bl
HAy4YHOTO Mo3HaHus», «Kierka kak Ouosnormyeckas cuctemar, «OpraHusMm Kak



Oounonoruueckas cuctema», «CuctemMa U MHOrooOpa3ue OpraHu4ecKOro MUpay,
«BOJIIOIHS )KUBOU IPUPOABD», « DIKOCHUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTI.

Len» u3yuenus: ydeOHoro mpenmera «buonorus» Ha 6a30BOM YpPOBHE —
OBJaJicHHe OOydYaloIMMHCS 3HAHUSAMU O  CTPYKTYpHO-()YHKIMOHAIBHOM
OpraHu3alMi KHUBBIX CHCTEM pAa3HOTO paHra © MpUOOpeTeHue yMEeHHH
UCIIOJIb30BaTh ATU 3HAHMS JJII TPAMOTHBIX JEHCTBUII B OTHOIIEHUU OOBEKTOB
KUBOM MPUPOABI U PELICHUS PA3IMUHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHust yueoHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIIEYMBACTCS PELICHUEM CIIEAYIOLIMX 3a/1a4:

OCBOEHHME OOYYaIOIIMMUCS CHUCTEMbl 3HAHUKA O OMOJIOTHYECKUX TEOPHUSX,
yUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKalMX OCHOBOM
s GOpMHUPOBAHUS TMPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOPa3UH U 0COOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHU3AIIMH, BBIIAIONIMXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopmupoBanue y OOydYarOUMXCsl MO3HABATENbHBIX, MHTEIUIEKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JAHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTUU HAYYHBIX B3TJLAOB, WACH M TMOIXOJ0B K U3YYEHHUIO KMBBIX CHCTEM
Pa3HOr0O YpOBHS OpraHU3alH;

CTaHOBJICHME Yy oOOydaronmxcsi oOwmel KyJbTypbl, (QYHKIMOHAILHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHSTH U OIICHUBATH SIBJICHUSI OKPY>KAIOIIEr O
MUpa JKMBOW NPUPOJbI HAa OCHOBAHWUM 3HAHUM M OIBITA, MOJYYEHHBIX MPH
W3y4YEeHUU OMOJIOTHUH;

dbopMupoBaHue y OOydYaromuXcsi YMEHHM WUTIOCTPUPOBATh 3HAYEHUE
OMONOTUYECKUX 3HAHWK B MPAKTHUYECKOW NEATEILHOCTH 4YEIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA U arpOOUOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIAEHHOCTH B BO3MOXHOCTH TMO3HAHUS YEIOBEKOM >KUBOU
MPUPOIbI, HEOOXOTUMOCTH OEPEKHOTO OTHOIIICHUS K HEH, COOJIIOICHUS STUYECKUX
HOPM IIPHU TPOBEICHUH OUOJIOTUYECKUX MCCIIE0BAHMIA;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKHX 3HAHWHA JIJIsl TOBBIIICHHUS YPOBHS
IKOJIOTHYECKOU KYJIbTYPHI, 1JIs1 ((OPMHUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MpUMEHEHHE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B MMOBCEIHEBHOM JKU3HU JJIs
OLIEHKH ITOCJIEICTBUM CBOEH AEATEILHOCTH IO OTHOIIEHHIO K OKPYXKAIOIIEH CPENE,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHME M COOJIOACHHE Mep MPO(UIAKTUKH
3a00JIeBaHUI.

B cucreme cpeanero o6miero oOpazoBanusi «buonorus», mzydaemas Ha
0a30BOM ypOBHE, SIBIIIETCS 0053aTCIIbHBIM YUEOHBIM MPEAMETOM, BXOISIIUM B
cOCTaB MpeAMETHOM 001acTn « ECTeCTBEHHO -HAYyYHBIE IPEAMETHI».



Jlns nzydeHus 6uonorur Ha 6a30BOM yYpOBHE CpeTHEro o01ero oopa3oBaHus
otBoauTcs 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Hexemo), B 11 xmacce — 34
yaca (1 yac B Henemo).



COAEP>KAHUE OBbYYEHUA
10 KUJIACC

Tema 1. buosorust kak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH ¢ OOLIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTUMH €CTECTBEHHBIMU HayKaMu, (PUI0CcO(pHen, 3TUKOM, ICTETUKON U TPABOM.
Ponp Ouonoruu B (QOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTUHBI MUDA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTto 161 TO3HAHUS KUBOU PUP 0161 (HAOIOACHNE, SKCTIEPUMEHT, OMTUCAHHE,
U3MEpPEHUE, Kiaccu(ukalms, MOJEIUPOBaHUE, CTaTHCTHYECKas oOpaboTka
JTaHHBIX).

JleMOHCTpAaMM:

[Moptpersr: Y. lapBun, I'. Mennens, H. K. Konbnos, /. Yorcon u @. Kpuk.

Tabymue! 1 cxeMbl: « MeTobl TO3HAHUS KUBOU IPUPOIBD».

JlaGopaTopHble U NpaKTHYECKUE PadOTHI:

[Ipaktnueckas padbotaNe 1. «lcnosb30BaHUE pa3jMYHBIX METOJOB IpHU
U3y4eHUH OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. /KuBble cUCTEMbI M X OPraHU3 AU,

JKuBble cuctemsbl (0MOCUCTEMBI ) KaK MPEeAMET U3ydeHus onosoruu. OTauaue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoticTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHM OpraHu3aIiuu OMOCUCTEM:
MOJIEKYJIIPHBINA, KJIETOYHBIA, TKAaHEBbIA, OPraHU3MEHHBIN, NOMYJSLUOHHO -
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOLIEHOTHUECKUH ), OUOC(EpHBIH.

JdeMoHcTpanum:

Tabmuupl 1 cxeMbl: «OCHOBHBIE IPU3HAKU KU3HUY», « YPOBHU OpTaHU3AIMU
YKUBOU IPUPOIBD».

O6opynoBanue: mojaenb mosekyisl JJHK.

Tema 3. XuMH4eCKHil COCTAB U CTPOCHHUE KJICTKH.

XAMHUYECKUN COCTaB KJIETKH. XHUMWUYECKHUE DJIEMEHTBI: MAaKpOJJIEMEHTHI,
MHUKpPO3JIEMEHTHI. BoJia 1 MUHEpabHbIE BENIECTBA.

@yHKIUA BOJABI W MUHEpPAIbHBIX BelecTB B KieTke. lloanepxanue
OCMOTHYECKOT0 OasaHca.

benku. CocTtaB u cTpoeHue 06eIKoB. AMUHOKUCIOTEI — MOHOMEPHI OEIKOB.
He3zameHnrnmble 1 3aMEHUMbIE aMUHOKHUCJIOTBI. AMHUHOKHUCJIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (NIEpBUYHAsl, BTOpHUYHAs, TpETUYHAs U
YeTBEpTUYHAsA CTPYKTypa). XUMHUYECKHE CBOWCTBa OelkoB. buonornueckue
byHKIMH OENKOB.



depMeHTHI — OuoJiorudeckue Katamusaropbl. CrTpoeHue (QepmeHTa:
aKTUBHBIM IIEHTP, cyOcTpartHas crenupuaHocTs. KodepmeHnTtsl. ButamuHsbl.
OTmmunsipepMEHTOBOTHEOPTaHNY €CKUXKATATU3aTOPOB.

VYraneBoasl: MoOHOcaxapuabl (TIOKO3a, pubo3a U Je30KCHpH003a),
nucaxapuipl  (caxaposa, JAaKTo3a) M MOJUcaxapuabl (Kpaxmall, TJIMKOTEH,
1eIUTo03a). buosnornyeckue GyHKIUU YTIEBOIOB.

Jlumuael:  Tpurauuepuasl, ¢ocdommnuabl, crepounsl. [ uapoduIbHO-
ruapodoOHbie cBoiicTBa. buonormueckue QyHKuuu smnuaoB. CpaBHEHHE
yIJI€BOJOB, OCIIKOB U JIMIUIOB KaK UICTOYHUKOB SHEPTHUHU.

Hyxnennossie xuciotel: JIHK wu PHK. Hykneotnasr — MoHOMEpSI
HYKJIEMHOBBIX KHCIOT. Ctpoenue u ¢pyukuuun [JHK. Ctpoenune u ¢pynkuun PHK.
Bunbsr PHK. AT®: ctpoenue u GhyHKIuu.

[uTonorus — Hayka o kierke. KierouHas reopust — npumMep B3auMOIeHCTBUSA
uae v PakToB B HAYYHOM MO3HAHUU. MeTOIbl U3YUEHUS! KIIETKH.

Knerka kak wnenoctHas >xuBas cuctema. OOnme MNpHU3HAKKA —KIETOK:
3aMKHyTasi HapyxHass MeMOpaHna, mousekynbl [IHK kak renernueckuil ammapar,
cCUCTEMa CHUHTE3a OelKa.

Tunel KIETOK: »yKapuoTHUecKass U mpokapuoTuueckas. (OcoOeHHOCTH
CTPOEHUSI MPOKapUOTHUECKOM KieTku. KiierouHas ctenka Oaxrtepuil. CTpoeHue
AYKAPUOTUUECKOM KJIETKU. (OCHOBHBIE OTIMYUSA PACTUTENbHOM, >KUBOTHOU U
rPUOHON KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAIUKC, X
¢byukuuu. [Tnasmatnueckas memOpana, e€ cBoiicTBau pyHkuuu. [{uromnnasma u eé
opranounbl. OgHnoMmeMmOpannbie opranoubl kietku: JIIC, anmapar [Nomnbmaxw,
m30coMbl. [lodyaBTOHOMHBIE OPraHOMJIbl KJIETKA: MUTOXOHIPHUH, IUIACTHUIBI.
[IpoucxoxkaeHue MUTOXOHIPHWM W TiacTud. Buaesl mimactun. HememOpanHbIe
OpraHouAbl KJIETKH: PUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHUOJM, PECHUYKH,
KryTUKUA. OyHKIMY OPraHOMIOB KIIETKU. BKItOueHus.

Anpo — peryasitopHbiii HIeHTp KieTkd. CTpoeHue sijpa: siaepHas 000J0uKa,
KapuoIuiazmMa, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcTOpT BEIIECTB B KIIETKE.

JlemMoHcTpanum:

[TopTpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankmun, K. M. bap.

Hunarpammel: «PacnpenenieHrne XUMHYECKHX 3JIEMEHTOB B  HEXUBOU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOMW MIPUPOJIEN.

Tabmuubr 1 cxembl: «Ileprognyeckas TabIUIA XUMHUYECKHX 3JIEMEHTOBY,
«CtpoeHune MOJIeKyJIbl BOJIb», «brocuuTes 6enkay, « CTpoeHue MOJIEKYJIbl OeKay,
«Ctpoenne dhepmentay, « Hyknennosbie kuciotel. [JHK», « CTpoenne MoJeKyIibI



ATO», «CtpoeHHe dyKapHOTHUECKON KIETKW», « CTPOEHHE )KUBOTHOM KIIETKWY,
«CTpoeHne pacTUTENbHON KIETKN», «CTpOEHHE MNPOKAPUOTUYECKOW KIIETKNY,
«CtpoeHue sapa KIETKN», « YTIeBOAbD, «JIunuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O0OpYyAOBaHUE /i TPOBEACHHS
HAOJIOICHNH, WM3MEPEHUH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpHUAIbHBIX KIETOK.

JlaGopaTopHble M MpaKTUYEeCKUE PadOThI:

JlaGopatopnast pabora Ne 1. «M3ydyeHue KaTalUTHYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WK KaTajias3bl)y.

JlaGopatopnast pabota Ne 2. «l3yueHwe CTpoeHHUS KJIETOK pacTEeHUM,
KUBOTHBIX M OaKTepUil MOJ MHUKPOCKOIIOM HAa FOTOBBIX MHUKpPOIIpenapaTax u ux
OTIICaHUE.

Tema 4. /KuzHeaeATEIbHOCTD KJIETKH.

OOMeH BellecTB, WM METadoIM3M. AcCUMUIISIIUS (TJITAaCTUYECKU 0OMEH) U
JUCCUMWISILIMS (SHEPTETUYECKUA OOMEH) — JIB€ CTOPOHBI €IUHOI0 Ipoliecca
MeTabonu3Ma. Ponb 3aKOHOB COXpaHEHMsI BEIIECTB U SHEPTUM B MOHUMAHUU
MeTaboaM3Ma.

Tumnber oOmMeHa BeriecTB: aBTOTpodHBIN U reTepoTpodHbIif. Pons dpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®otocunte3. (CBeroBas u TemHOBas (a3bl (orocuHre3a. Peakuuu
dboTocunreza. IPpdexkTuBHOCTL PoTOocUHTE3a. 3HaUeHUE (POTOCUHTE3A JJIS )KU3HU
Ha 3emuie. BiusiHue ycnoBuil cpenbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBILICHHUS €T0
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUIA.

XemocuHTe3. XEMOCHHTE3UPYIOUE OakTepuu. 3HAYEHUE XeMOCHHTE3a JJIsl
YKU3HU Ha 3emJIe.

OHeprernueckuii oOMeH B KieTke. PacliensieHue BellecTB, BbIJEICHUE U
aKKyMYJIMpPOBAaHHE DJHEPIrUU B KIJETKE. OTalbl HSHEPreTUYecKOro oOMeHa.
['mukomu3. bposkenue u ero Buabl. KuciopojHoe OKHCIEHHE, WIH KIETOYHOE
JIbIXaHUE. OkuciMTensHOe dbochopunmpoBaHue. Db dekTuBHOCTH
HHEPreTUUECKOT0 0OMEHa.

Peakuuu wmarpuuHoro cuHre3a. ['enermueckas uHpopmamus u JIHK.
Peamuzamus renernueckod wHGOpPMAIMA B KJIETKE. |'€HETHYECKHM KOJ U €ro
cBoiicTBa. Tpanckpumniums — Matpuunblii cuate3 PHK. Tpancusiius — Ouocunres
Oenka. Otanbl TpaHcysuu. KomupoBanue aMHHOKHUCIOT. Poss pubocom B
OnocuHTe3e Oernka.

Hexnerounsie opMbl xxu3Hu — BUpychl. Mictopus otkpsitus Bupycos (/. WM.
HBanoBckuii). OCOOEHHOCTHM CTPOEHUS M JKM3HEHHOIO LIMKJIA BHUPYCOB.
bakrepnodarn. bonesHn pacTeHui, J>KHUBOTHBIX W YEJIOBEKA, BBI3LIBACMBIC
Bupycamu. Bupyc mmmynoxaeduimra dyenoseka (BUY) — Bo3oynutens CIIM/a.



OOparHast ~ TpaHCKpuIusi, peBepraza u  uHTerpasa. lIpodunakruka
pacrpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JleMoOHCcTpAaMK:

[Toptpersl: H. K. Konbuos, /1. Y. Banosckuii, K. A. Tumupsizes.

Tabmuier u cxembl: « Tumbl nuTanus», «Metabomm3my, «MHTOXOHIPUIY,
«DHeprernyeckuit oomMen», «Xnopormiact», «Dotocunresyn, «Ctpoenue JJHK»,
«Ctpoenune u PyHKIIMOHUPOBaHUE TeHa», « CUHTE3 Oelkay, «'eHeTHYeCKuil Koy,
«Bupyco», «bakrepuodarn», «CtpoeHue u xu3HeHHbIA 1uki Bupyca CIIM/]a,
Oakrepuodara», «Permmukanus JHK».

O6opynoBanue: moaenu-anrumkanuu «Yasoenue JIHK u Tpanckpummsy,
«buocunres 0enka», « CTpoeHue KIeTkn», moaens cTpykTypsl JJTHK.

Tema 5. PasmMHokeHHe U MHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii MK, WIM JKU3HEHHBIA IUKA KIeTku. MHTepdasza u MUTO3.
[Ipoueccrl, nporekaromme B uHTEp(daze. Perumkanus — peakuuss MaTpUyHOTO
cunteza JIHK. Crtpoenue xpomocom. XpOMOCOMHBIM HabOp — KapUOTHII.
JIMmuionaHeli M TaIUIOMJIHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XpOMAaTHUIBI.
[{uToNIOrMYECKUE OCHOBBI PA3MHOXKEHUS W HHIMBUIAYAIBHOTO pPa3BUTHUS
OPTaHU3MOB.

Henenne xnerkn — muro3. Ctaguum mutosa. [Ipoueccel, npoucxoadmye Ha
Pa3HBIX CTaAUAX MUTO3a. buonornueckuii CMbICI MUATO3a.

[Iporpammupyemas ruGenb KIeTKU — aronTo3.

DopMbI pa3MHOXKEHUSI OPTAHU3MOB: Oecroioe U nojioBoe. Buasl Oecrnonoro
Pa3MHOXEHHUA: [I€JIEHUE HaABOE, MOYKOBAaHUE OJHO- W MHOTOKIIETOYHBIX,
CIIOpooOpa3zoBaHue, BET€TaTUBHOE pa3MHOKeHueE. VIcKycCTBEHHOE KIIOHUPOBaHUE
OPTaHU3MOB, €r0 3HAYECHUE JIJISI CEJICKIIHH.

[losioBO€ pa3MHOKEHUE, €r0 OTIIMYUS OT OECTI0JIOTO.

Meiio3. Cranuu meito3a. IIpouecchl, MpOUCXOASIIME HA CTAIUSAX MEHO3a.
[loBenenne xpomocom B Meno3e. KpoccuHrosep. buonornueckuid cCMbICH U
3Ha4Y€HUE Meno3a.

["amerorene3 — mpouecc 0O0pa3oBaHUs TMOJIOBBIX KIETOK Yy JKUBOTHBIX.
[losoBbIE 3K€€3bI: CEMEHHUKU M SIMUHUKU. OOpa3zoBaHHE U PAa3BUTHE TMOJOBBIX
KJIETOK — raMeT (CrepMaTo30uJ, SHIEKIEeTKAa) — CIEePMaTOreHe3 M OBOTEHE3.
OCOOEHHOCTUCTPOCHUSISIULIEKTIETOK U cliepMaro30ua0B.OII010TBOPEHHE.
[lapTeHorenes.

NunuBuayanbHoe pa3Buthe (OHTOTEHE3). OMOpPHUOHAIBHOE pa3BUTHE
(oMOpwmorene3). DTarbl SMOPUOHATILHOTO PA3BUTUS Y TTO3BOHOYHBIX KMBOTHBIX:
npoOineHue, racTpyisiuusi, opranoreses. IloctamOpuonanbHoe pa3Butue. Tumbl
NOCTAMOPHOHATILHOTO Pa3BUTHS: NPsIMOE, HEMpsMOe (JMUYMHOYHOE). BrusiHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHbIE
YPOJCTBA.

PocTt u pazButne pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUs: CTPOECHUE
CEMEHH, CTAIUH PA3BUTHSL.

JleMoOHCcTpAIMM:

Tabmuupelr u cxembl: «DOpMbI pPa3sMHOKEHHUS OpPraHU3MOB», «JIBOiHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHul», «BereratTuBHOE pa3MHOKEHHE
pactenui», «Jlenenne kieTku Oaktepuid», «CTpOoeHHE TMOJOBBIX KIETOKY,
«CtpoeHue xpomocomel», «Kierounbsiid nukm», «Permmkanus JJHK», «Muto3»,
«Meno3s», «IIpsmoe u HenpsiMoe pa3BUTHEY, «['amMeTorene3 y MIIEKOIUTAOIMUX U
4eNnoBeKa», « OCHOBHBIE CTAIUA OHTOT€HE3a).

O6opynoBaHue:  MUKpOCKON,  MuKpompenaparsl  «CrnepMaro30uibl
MJIEKOIIMTAIOLLIET0», «SNUEKIeTKa MIIEKONUTAIIEro», «KapuoknHes B KIETKax
KOpEILKa JIyKa», MarHUTHAas MOJENb-alIUIMKAIUs «/leeHne KIeTKw», MOJEINb
JIHK, monens metada3zHoi XpOMOCOMBI.

JlaGopaTopHbie M MpaKTUYEeCKUE PAdOTHI:

Jlabopatopnas pabota Ne 3. «HabGmopeHue muTo3a B KIETKaX KOHYHUKA
KOPEILKA JTyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnas pabota Ne 4. «3yueHue CTpoeHHsI MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIpPENApaTaxy.

Tema 6. HaciieacTBEHHOCTh U H3MEHYUBOCTH OPraHM3MOB.

[Ipenmer u 3agaum reseTuku. Mictopust pa3BUTHs T€HETUKU. POJIb IUTOJIOTUN
¥ SMOpPHOJIOTUU B CTAHOBJIEHMH T'€HETUKH. BKIal pOCCHUHCKUX U 3apyOexHBIX
yu4€HbIX B pa3BUTUE TEHETUKU. MeTolbl TeHETUKH (TUOPUI0TOTUUYECKUH,
IUTOT€HETUYECKUH, MOJIEKYJISIpHO-TeHeTHUeCKni). (OCHOBHBIE TI'€HETUYECKHE
NOHATHS. [ eHeTnYecKasi CUMBOJIMKA, UCTIOJIb3YEMAsl B CXeMaxX CKpEIIMBaHUA.

3aKOHOMEPHOCTH HAcJeI0BaHUs MPU3HAKOB, yCcTaHOBJIECHHbIE . Mennenem.
MoHoruOpuaHOE CKpeIIMBaHWE. 3aKOH €IMHO-00pa3us THOPUAOB IIEPBOTO
nokoJieHusi. I[IpaBuino JOMUHUPOBAHMS. 3aKOH PACIUCIUICHUS IPHU3HAKOB.
I'unoresa yucToTel ramer. [1oaHOE M HENOJIHOE TOMUHHUPOBAHUE.

JuruOpugHoe ckpelmuBaHue. 3aKOH  HE3aBUCHUMOIO  HACJIEIOBaHUS
npu3HakoB. lluroreHermyecknue OCHOBBI  JUTHOPHUIHOTO  CKpELIUBAHUS.
AHnanuzupyrouiee ckpemyBanue. Mcnob30BaHue aHaATM3UPYIOLIETO CKPEIUMBaHUS
JUTs OTIpEJIEeIeHUsI TEHOTHIIA OCOOH.

CueruilenHoe  HacnegoBanue mnpusHakoB. PabGora T. Moprasa mo
CLEIUICHHOMY HacJeI0BaHUIO TeHOB. HapylieHne cuerieHrsl TeHOB B pe3yJibTare
KpOCCHHIOBEpa.

XpOMOCOMHasi TEOpUs HACHEICTBEHHOCTU. | €eHETUUECKUE KaPThI.



['enernka nosa. XpoMOCOMHOE ONpEEIECHUE 10J1a. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMerHele M rereporameTHsle OpraHu3Mbl. Hacienosanwme
IIPU3HAKOB, CLEIUICHHBIX C MTOJIOM.

N3menunBOoCTh. BUIbl NI3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBEHHAS.
Posp cpembl B HEHACJIEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKATMOHHON N3MEHYMBOCTU. BapuallMOHHBIN psiJ M BapUallMOHHAS KpUBasl.
Hopma peakuuu npusHaka. KoJmyecTBEHHBbIE M Kau€CTBEHHbIEC NMPU3HAKK U UX
HOopMa peakuuu. CBOKWCTBa MOIU(PHUKAIIMOHHONW U3MEHYUBOCTH.

HacnenctBeHHasi, WiaM TEHOTUIIMYECKAs, M3MEHUYMBOCTh. KoMOMHATHMBHAs
U3MEHUHMBOCTh. Mei03 M MOJOBOM HpolecC — OCHOBa KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTanmoHHast ©3MEHYMBOCTh. Kiaccudukanus Myraiuii: reHHbIE,
XpOMOCOMHBIE, FeHOMHbIE. YacToTa ¥ MPUYKHBI MyTalil. MyTareHHble (pakTOpBbl.
3aKOH rOMOJIOTHYECKHUX PSJIOB B HacJeICTBEHHOM n3MeHunBocTy H. . BaBunoga.

BHesinepHast HaCIeICTBEHHOCTh U U3MEHYUBOCT.

I'enernka yenoseka. Kapuorun yenoBexka. OCHOBHBIE METOJBI T'€HETHKHU
YeJI0BEKA: TeHEaT0TnYECKUA, OJTM3HEOBBIH, IUTOT€HETUYECKUI, OMOXUMUY ECKHIA,
MOJIEKYJIIPHO-T€HETUY ECKHM. CoBpeMeHHOe ONpENEIICHUE TEeHOTHIIA:
ITOJTHOTEHOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHNUE, B TOM YHCJIE C MOMOIIBIO
[M[P-anam3a. HacneactBeHHble 3a00j€BaHUs YEIOBEKA: T'eHHbIE OOJIE3HHU,
00JIe3HH C HACJECTBEHHOW MPEAPACHOJIOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne M reHeparuBHble MyTaluu. CTBOJIOBbIE KIETKH. [IpuHUMIIBI
310pOBOr0 00pa3a KU3HU, JUArHOCTUKH, PO (PUIAKTUKH U JICUEHHUS T€HETHYECKUX
OoJie3Held. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIMHCKON
TE€HETUKU B MPEJOTBPAIICHUY U JICUEHUH I'eHETUUYEeCKUX 3a00JIEBaHUI YelloBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBunos.

Tabmuupt u  cxembl: «MOHOTHMOpHIHOE  CKpEIIMBAaHUE U €ro
LIUTOTEHETUYECKAsE OCHOBAa», «3aKOH pPACIICIUICHHS W €ro LUTOIE€HETHYECKAas
OCHOBa», «3aKOH YHUCTOTBl ramer», «JluruOpuaHoe  CKpelIMBaHUEY,
«lluronornyeckne  OCHOBBI  JUTHOPUAHOTO  CKpeHmBaHus», «Mehosy,
«B3aumopneicTBue amielbHBIX T'e€HOB», «l'eHeThnueckue KapThl pacTEHUH,
KMBOTHBIX U 4elloBeKa», «l['eHeTnka mona», «3aKOHOMEPHOCTH HacjeO0BaHMs,
CLUEIUICHHOTO ¢ TmoJom», «KapHOTUNbl 4YenoBeKa M JKHUBOTHBIX», «Bumasl
U3MEHUUBOCTH», «MoaudukalmonHas u3MeHUMBOCThY», «HacnenoBanue pesyc-
dakropay, «['eHeTnKa rpymnm KpoBmW», « MyTalimoHHAs K3MEHUYHBOCTDY.

O6opynoBaHue: MoJenu-amiuKauud «MoOHOTHOPUAHOE CKpelIMBaHUEY,
«Hemonnoe npomuHupoBaHue», «JurubpumaHoe ckpemmBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKOIN M MHKpompenapar «Jpozoduna» (Hopma, MyTaluu
(GbOopMBI KPBUILEB U OKPACKH Tena), repOapuit «['opox moCceBHOM.

JlaGopaTopHble M MpaKTUYEeCKUE PAdOTHI:

Jlaboparopnas padota Ne 5. «M3yueHnue pe3yapbTaToB MOHOTHOPHUIHOTO U
TUTUOPUAHOTO CKPEIIMBaHUS Y AP030(UIIbl Ha TOTOBBIX MUKPOIIpEnaparaxy.

Jlabopartopnas padota Ne 6. «M3yuenne Mo gupuKamOHHON U3MEHYHUBOCTH,
IIOCTPOEHNE BAPUALMOHHOTO Psiia U BApUALMOHHON KPUBOW.

JlaGopatopnas paborta Ne 7. « AHanu3 MyTanuii y Apo30¢uiil Ha TOTOBBIX
MUKpOIpenaparax.

[Mpaktuueckass pabota Ne 2. «CocraBieHwe U aHaIM3 POJOCIOBHBIX
YEJIOBEKaAY.

Tema 7. Cesexkuust opranu3MoB. OCHOBbI O0MOTEXHOJIOT HH.

Cenekups Kak Hayka M IpoOLECC. 3apOKACHUE CENEKIUU U TOMECTUKALUSA.
Yuenne H. HW. BaBuimoBa 0 UEHTpax MPOUCXOXKIECHUS M MHOroooOpaszus
KyJBbTYPHBIX pacTeHUW. LIEeHTpBl MpOUCXOXKIEHHUSI JOMAIIHUX KUBOTHBIX. COpT,
IOPOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI CENeKIIMU. MacCOBbIN U MHAUBUAYATIbHBIN OTOOPHI B
CEJEKIMU PACTEHUH M >KUBOTHBIX. OLEHKAa 3KCTepbepa. bIM3KopoacTBEHHOE
ckpeumBanue — UHOpuAMHr. Yuctas muHua. CKpellMBaHUE YMCTHIX JIMHUH.
['erepo3uc, wim rubpuaHas cuiaa. HepoacTBEHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanénnas rtulOpugmzaimss U €€ ycnexu. VCKyCCTBEHHbIM MyTareHes u
MOJYYEHUE NOJUILUIOUAOB. JIOCTMKEHUS CENeKUMU PpACTEHHM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTexHonorusa Kak OTpaciie NPOM3BOJCTBA. | €HHAs MHXKEHEpHs. DTambl
co3nanus pexkomOuHantHOM JIHK wu Tpancrennbix opranuzmoB. Kierounas
uHxeHepus. Kiletounble KyiabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHU.
KnoHnpoBaHue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OPTaHU3MOB.
Okosioryueckue M dThudeckue  mpobsembl. MO —  reHermyecku
MOAU(GUIUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanmu:

IToptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuupr 1 cxembl: kapTa «LleHTpBI MpOUMCXOXKAEHUS U MHOTOOOpazus
KYJbTYPHBIX pacTeHuin», «[Iopoabl JOMAaIIHUX )KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactennit», « OTnanénnas rudpuauzanus», «Pabotsl akanemuka M. ®. BanoBay,
«Ilomummonausi», «OOBEKTI OuoTeXHOJNOTHN», «KeTouHble KyabTypbl U
KJIOHMpOBaHHe», « KOHCTpyHpOBaHUE U IEPEHOC FEHOB, XPOMOCOM».

O6opyaoBaHue: MyJISKU TUI0I0B U KOPHEIIOA0B AUKUX GOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapmii « CembCKOX03SMCTBEHHBIC PACTCHUS .



JlaGopaTopHbie M MpaKTUYEeCKUE PadOThI:

OkcKypcusa«OCHOBHBIE METOABbl M JIOCTHXKEHUS CEIEKIMM PAcTECHUM U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
COPTOMCHBITATENIHBIA  y4acTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTopHio
arpOyHMBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIHOHHAS OMOJIOTHSL.

[IpeanocChIKM BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUH. DBOJIOLMOHHAS
TeopHst U €€ MeCcTO B OMOJIOTUU. BiusiHuEe 3BOMIOIMOHHON TEOPUU HA pa3BUTHE
OHMOJIOTUU U IPYTUX HaYK.

CBuzerenbcTBa 3BoJroLMU. [laneoHToNOrMUECKHE: MOCIENOBATEIbHOCTh
NOSIBJIEHUSI BHUJIOB B MAJCOHTOJIOTMUECKON JIETONUCH, MEpPeXOAHble (HOPMBI.
buoreorpaduueckue: cXoaCcTBO U pazimuue GpayH U (pIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHUE: CXOJCTBA M pa3iauyusg 3MOPHOHOB pa3HbIX BHUJIOB
N03BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJIOTUUHbBIE, AHAJIOTUYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXMMHUUECKUE: CXOICTBO
MEXaHU3MOB HACJIE/ICTBEHHOCTH M OCHOBHBIX METa0OJMUYECKUX IMyTeHd y BCeX
OpTraHU3MOB.

OBommormonHas teopust Y. JlapBuHa. IlpeAnochUIKM BO3HUKHOBEHUSA
JnapBUHU3MA. JIBHXKyIME CUJIbl 3BOJIONMM BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONPENENEHHAs: U3MEHUUBOCTD,
0opn0a 3a cyliecTBOBaHKE, ECTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bomonu (CTI) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomonus. [lomynsanysa kak eIMHULA BUIA U SBOJIOIUH.

JBroxyiue cuiibl ((hakTophl) SBOJIOLUU BUJOB B MpUpoae. MyTallmOHHBIH
npolecc M KOMOMHATHUBHAS M3MEHYMBOCTb. [lomynsiiiMoHHBIE BOJIHBI U Jpeid
reHoB. M3omsuus u Mmurpanus.

EctectBennblii oTOOp — HampaBisitoumii  gakrop sBomonuu. Dopmel
€CTECTBEHHOTO 0TOOpa.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK pe3yiabTaT 3Boironud. [Ipumeps
NPUCIIOCOOJIEHUN Y OpraHu3MoB. ApoMop(o3bl U UANO0-3JalTALUH.

Bung wu  BumooOpazoBanume. Kputepuu Bugma. OcHOBHBIE (QOpMBI
BHJ1000pa3oBaHus: reorpadguieckoe, SKOJOTHIECKOE.

MakposBosoniusa. DopMbl  3BOJIOLUHU: (PUIETUYECKas, JIUBEpPreHTHas,
KOHBEpIreHTHas, nmapawienbHasi. HeoOpaTumMocTh 3BOJIONUY.

[IpoucxoxaeHne OT HeCTIELMAIM3UPOBAHHBIX TpenkoB. [Iporpeccupyromias
crieranm3anys. AJanTUBHas paJuaius.

JdeMoHcTpanum:



[Hoptpersr: K. Jlunnen, K. b. Jlamapk, Y. dapsun, B. O. KoBanesckui, K.
M. Bap, 3. I'ekkenb, ®. Miosuiep, A. H. CeBep1ios.

Tabmmue! 1 cxembl: «Pa3zBuTHE OPraHMYECKOTO MUpa Ha 3eMIIey, «3apOabIIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrtepukcy, «Dopmbl  OoppOBI  3a
cyliecTBoBaHue», «EctecTBeHHBIN 0TOOP», « MHOr0o0Opasue COpTOB pacTECHUN,
«MHoroo0Opazue  mopoa  KUBOTHbIX», «llomymsiuum»,  «MyTtanroHHas
U3MEHYUBOCTHY», «ApoMopo3b», «Mnnoamganrammmy, «OO0mas nereHepanus»,
«JIBmxymme cuiael sBoronmn», «Kapra-cxema wmapmpyra nyremectsus Y.
Hapsuna», «bopb0a 3a cymectBoBanue», «lIprucnoco6ieHHOCTh OpraHU3MOBY,
«I'eorpaduueckoe BuA000pa3zoBaHue», « IKOJOTUYECKOE BUI000Pa30BAHUEY.

O06opynoBaHue: KOJJIEKIUS HACEKOMBIX C pPa3jMYHBIMU TUIIAMU OKpPacKH,
Ha0Op IJIOJIOB U CeMsiH, KoJuleKuus «lIpuMepsl 3alMTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpPAaBIICHUS 3BOJIOLUN», 00ObEMHAS MOJEIb
«CTpoeHHe roJOBHOIO MO3ra I03BOHOYHBIXY.

buoreorpaduueckas kapta wmupa, Koyuiekus «Dopmbl COXpaHHOCTH
VUCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Monens amumkanus «llepekpéct
XpOMOCOM», BIaXHble Ipenaparel «Pa3sButne HacekoMoroy», «PasBurue
JSTYHIKW», MUKponipenapar «Jpo3oduna» (Hopma, Mmyranuu pOpMbI KpPbIJIBEB U
OKpacKH Telna).

JlaGopaTopHble M MpaKTUYEeCKUE PA0OTHI:

Jlabopatopnas padota Ne 1. «CpaBHeHue BUAOB MO MOP(HOJIOTHUECKOMY
KPUTEPHUIO».

Jlabopartopnas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma u
€€ OTHOCUTEIILHOTO XapaKTepa.

Tema 2. Bo3HuKHOBeHHME U pa3BUTHE KU3HU HA 3emuie.

JloHay4dHbI€ TPEACTABICHUS O 3apOXKIACHUM >XKU3HH. HaydHble THIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: aOMOreHe3 M MNaHcrepMmus. XUMHUYecKas
ABOMIONMS. AOHOTEHHBIM CUHTE3 OPTaHWYECKHX BEIIECTB W3 HEOPTAaHUYECKHX.
DKCNEPUMEHTATILHOE TOATBEPKACHUE XUMUYECKOM 3BOIONMU. HavuanpHbIe 3Tansl
ounosornueckoit sBomormu. ['unoreza PHK-mupa. ®opmupoBanre MmeMOpaHHbIX
CTPYKTYP ¥ BO3HUKHOBEHUE MPOTOKJIETKH. [lepBble KJIETKM M WX 3BOJIIOLIMS.
DOopMHUPOBAHUE OCHOBHBIX IPYII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o 3pam u nepuojam. Karapxein. Apxelickas u
nmpoTepo3oiickas 3pbl. [lameosolickas 3pa uW e€ TEepUOAbl: KEMOPHUHCKUH,
OPJIOBUKCKHUM, CUITYPUHUCKHM, I€BOHCKUH, KAMEHHO YT OJIbHBIM, IIEPMCKUM.

Me3zo30McKkas 3pa 1 €€ Nepuoibl: TPUACOBBIN, FOPCKHUM, MEIIOBOM.

KaiiHo30lCKass 3pa W €€ TMepuoabl: NAJICOTCHOBBIM, HEOTNCHOBBIU,
AHTPOMOTEHOBBIU.



XapakTepucTUKa KIMMAara U reoJIOTHYeCKUX npoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMU PACTUTEIBHOTO W >KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHHH u
XKUBOTHBIX. [TosiBNIEHNE, pacBET U BBIMUPAHKE IPYIII XKUBBIX OPraHU3MOB.

Cuctema OpPraHMYeCKOro MHpa Kak OTpakeHHe 3BOJOLHUUA. OCHOBHBIE
CHCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

DBoIIONMA Ye0BEKAa. AHTPOIOJIOT M KaK Hayka. Pa3Burue npeacraBieHni o
NPOUCXOKIECHUN YeoBeka. Meroasl u3ydeHus aHTpororenesa. Cxoactsa u
pa3Inuys 4eI0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHHUE YETIOBEKA.

HBwxymme  cunbl  (paktopsl) — aHTpororeHe3a.  HaciencTBennas
U3MEHYUBOCTh W €CTECTBEHHBIM o0TOOp. OOIIeCTBEHHBIH 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUM TPY/Ja, MBILUICHUE, PEYb.

OCHOBHBIE CTaJIMU U BETBU JBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, HermoBek
ymenbid, Yenoek npsamoxoasumi, YenmoBek HeaHAepTalbCKuW, UYemoBek
pa3yMHbIid. HaxoJku HCKOMAaeMbIX OCTAaTKOB, BpEMs CYIIECTBOBaHMs, 00J1acTb
pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3Tra, 00pa3 )KU3HHU, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME  pachl:  €BPOIECOUIHAS
(eBpa3miickas), HErpoO-aBCTpAJOUAHAsA  (SPKBaTOpUalbHasl),  MOHIOJOMJIHAs
(a3marcko-amepukaHckas). UepTel  NPUCIOCOOJIEHHOCTH  MpPEICTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHSIM CYLIECTBOBAHMs. EIMHCTBO YENOBEYECKHX pac.
Kputnka pacusma.

JleMoHCTpanum:

[Moptpersr: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. IOpu, Y.
JapBuH.

Tabmuupl 1 cxeMbl: «Bo3HukHoBeHne CoJIHEUHOM CHCTEMEBI», «Pa3Buthe
OpraHvueckoro wmmupa», «PactutenmpHas kietka», «KUBOTHas KIETKa»,
«IIpokapuotnueckas kinerka», « CoOBpeMeHHas CHUCTEMa OPTraHUYECKOTO MUPay,
«CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHMSI YEIOBEKa M YEIOBEKOOOPa3HbBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTHMUECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO 4YeJIOBEKay, «J[peBHenmme moan», «/peBnue moanm», «llepsbie
COBpPEMEHHBIE JIIOIN», «HeloBeueCKrue pach».

OGopynoBanue: wmymsiku  «lIpoucxoxnenue  denoBeka»  (OIOCTHI
aBCTPAIONUTEKA, MUTEKAHTPOIA, HEaHJEpTalblla, KPOMaHbOHIIA), CJENKU WU
n300paKeHUs KaMEHHBIX OpYAUM MEepPBOOBITHOTO YeNoBeKa (KaMHHU-UOTIIEPHI,
pyomma, ckpebia), TeOXpOHOJIOTHYECKas Ta0nuI@a, KOJUIeKIa «DopMbl
COXPaHHOCTH UCKOIAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U MPaKTHYECKHE PAOOTHI:

[Ipaktrueckas padora Ne 1. «M3yueHne MCKOTIaeMBIX OCTATKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKIIUSIX).



DKCKypcusi «DBOJIIOLMS OPraHUYEeCKOTro MUpa Ha 3emiiey» (B €CTECTBEHHO -
HAYYHbBIA WM KPAECBEIUECKUNA MYy3€il).

Tema 3. Opranusmsl U OKpyKauias cpejaa.

DKOJIOTUS KaK HayKa. 3aJa4u ¥ pa3ienbl SKOJIOTuU. MeToabl 3KOJIOTUYECKUX
UCCIIETOBaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJHAs, HA3€MHO-BO3/yIlIHAs, TIOUYBEHHAs,
BHYTPUOpPTaHU3MEHHAs.

Oxonoruyeckue (akropsl. Kiaccudukanms skojgorudeckux (HakTopoB:
abuoTnueckre, OMOTHYECKME U aHTPOMOTeHHbIE. J[eHCTBHME HSKOJOTUYECKUX
(akTOpOB HA OPTaHU3MBI.

AbuoTtnueckue (HakTophl: CBET, TEMIIEPATYpPa, BIaAXHOCTh. POTONEPHUOIU3M.
[Ipucnocobnenuss OpraHu3MOB K JEHCTBUIO aOMOTHYECKUX  (HAaKTOPOB.
buonornueckue puTMsl.

buotnueckue  dakroppl.  Buasl  OMOTUYECKHMX  B3aUMOJCHCTBUIL:
KOHKYPEHIIMSI, XMIIIHUYECTBO, CUMOMO03 U ero ¢popmsl. [lapazutusm, kooneparus,
MyTyaJiu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HeTpanu3M. 3HayeHUE OMOTHMYECKUMX B3aUMOJECUCTBHMA JUIsl CYLIECTBOBAHUS
OpPraHu3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEepUCTUKH mnomyiasiuud. OCHOBHbIE TOKa3arenu
HNOMYJISIUN: YUCIEHHOCTb, IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. JJuHaMyuKa YUCICHHOCTH MOMYJISILUAN U €€ PeryJsiusl.

JleMoHCTpanum:

[TopTpetsl: A. I'ym6oapaT, K. @. Pynse, 3. I'ekkensb.

Tabmuupr u cxembl: kapTa «IIpupoansie 30Hb1 3emimy», «Cpenbl 0OUTaHUS
opranuzmoBy», «®otonepuoauzm», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTU MONYJSUU UHPY30puu-Tyhenbkn», «Ilumessie nenm.

JlaGopaTopHbie M MpaKTUYEeCKUE PAdOTHI:

Jlabopatopnas padotaNe 3. « Mopdomorudeckre 0coOOEHHOCTH PACTEHUN U3
pPa3HBIX MECT OOUTAHUSD.

Jlaboparopnas pabota Ne 4. « BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[paxkTrueckas pabota Ne 2. «[loacy€Tr MIOTHOCTH MOMYJSLMN pa3HBbIX BUOB
pacTeHUN.

Tema 4. Coo01ecTBa M IKOJIOTHYECKHE CHCTEMBbI.

Coo01mecTBO opranu3MoB — OuoleHO3. CTpyKTyphl OHOILIEHO3a: BUIAOBAs,
MpPOCTpaHCTBEHHAs, Tpoduyeckas (mumeBas). Bunbl-momuHadtel. CBS3W B
OHOIIEHO3E.

Oxoyiorudyeckue cucteMbl (9kocuctemsbl). [loHsTne 00 »sKocucTeMe U
ounoreonieHo3e. DOYHKIMOHAIbHBIE KOMIIOHEHThI JKOCHCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, penyleHTbl. KpyroBopoT BEIECTB U MOTOK 3HEPTUH B IKOCHUCTEME.
Tpoduueckue (muiLeBbie) ypPOBHU SKOCHCTEeMBI. [luieBbie Lenu U CeTw.
OCHOBHBIE MOKa3aTeNM 3KOCHUCTEMBI: OMOMacca, MPOAYKUUS. IJKOJOTMYECKUE
OUPaMUbl: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBONCTBA 3KOCUCTEM:
YCTOMUHMBOCTh, CAMOPErYJIsIus, pazBuTtre. CyKieccusl.

[IpupoaHbIE 3KOCHUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO
WINA IMPOKOJIMCTBEHHOTO JIECa.

AHTpPONOTEHHBIE  HKOCHUCTEMBI.  ATrpO’KOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03siCTBEHHOE 3HAUEHHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3znooOpazue kak ¢akrtop ycToMuuBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3zHOOOpa3us Ha 3emile.

VYuenne B. W. Bepnaackoro o Ouocdepe. I'panunpl, cocTaB U CTpyKTypa
ouocdepnl. Kupoe BemiectBo u ero (ynkuuu. OcoOeHHOCTH OMocdepbl Kak
r00anbHOM 3KOCHCTEMBbl. JlMHaMHUecKOoe paBHOBECHME W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOTEOXUMHUYECKUE IIUKIIBI AIEMEHTOB (YTJIepoia,
a30T1a). 30HATbHOCTL Orochepbl. OCHOBHBIE OUOMBI CYIIIN.

YenoseuecTBO B Onocdepe 3emin. AHTpONOreHHbIE U3MEHEHUs B Onocdepe.
['mobanbHbIE KO0JIOTUYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHHUE IPUPO/IbI U YeJI0BEYECTBA. Coxpanenue
OMopa3HO00Opa3us Kak 0CHOBA yCTOMUYMBOCTH OMoc(hepbl. OCHOBA pallMOHATILHOTO
yIpaBJIEHUs] TPUPOJHBIMU pecypcamMuM M HX HUCNOJb30BaHUE. JlocTmxeHus
OMOJIOTHH U OXpaHa IPUPOJIbI.

JemMoHcTpanum:

[Toptpetsr: A. JIxk. Tencim, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuupl u cxemsl: «Iluimessie nenmw», « bUONEHO3: COCTaB U CTPYKTYpay,
«IIpuponusie cooOmectBay, «llenmn nuTaHus», «IKOJOTMUYECKas MUPAMUIA,
«buocdepau uenopex», « IKOCUCTEMA IIUPOKOJIUCTBEHHOTO JIeCa», « IKOCUCTEMA
XBOWHOTO Jeca», «buoneHo3 Bomoéman, «ArpoimeHo3», «lIpuMepHbie
AHTPOIIOTEHHbIE  BO3JEUCTBUSA HA MNPUPOAY», «BaxHeulme WCTOYHUKU
3arps3HEHUs] BO3/JyXa U IPYHTOBBIX BOJ», «llouBa — BaxkHeiIas cocTaBisioast
ounocdepnl», «DPakTopsl nerpanaunu nousy, «llapaukobiid 3dex, «PakTopsI
paIuoaKTUBHOTO 3arpsisHeHust Ouocdepr», «OOMm@as cTpykTtypa Ouochepsi»,
«Pacnpoctpanenue xu3HHM B Ouocdepe», «O30HOBBIM 3kpaH Ouocheps»,
«KpyroBopor yriepojia B uocdepe», «KpyroBopoT azota B IpUpoJie».

OOGopynoBanue: Mojeb-anumKanus « TunudHaeie OMOIICHO3BI», TepOapuit
«PacTtutensHbIE COO0IIECTBA», KOJUIEKITNHN «bronieHo3y, « Bpenutenu BaKHESHIIIX
CENbCKOXO3AMCTBEHHBIX KYJIbTYyp», TepOapuuM M KOJUIEKIMHM pPacTeHUH U
KUBOTHBIX, MPHUHAJJICKAIIME K Pa3HBIM AKOJOTUYECKUM TPyMIaM OJHOTO BH/IA,



Kpacnas xuura Poccuiickoit denepanuu, u300pakeHUs] OXpaHSIEMbIX BHJIOB
PACTEHUM U )KUBOTHBIX.



[UDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
BMOJIOITMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUA

Cormacio ®I'OC COO, ycraHaBiMBalOTCS TpeOOBaHUS K pe3yiabTaTam
OCBOCHHMS OOyYalIMMHCS TPOrpaMM CPEIHEro oOIero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMUYHOCTHBIX pE3yJbTaTOB OCBOCHUS IpeaMera «buomorusy»
BBIJICTICHBI CJICAYIONINE COCTABIIIONIHE: 0CO3HAHNE 00YJIAIOMUMHUCS POCCUIC KO
rpaXJaHCKOW MICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOTPEACICHNI0, HAIMIMe MOTHBAlMM K OOydeHHWto OWOJIOTHH,
IIeJICHAIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHMA JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPHYCCKHUX TPAJAUIUN Pa3BUTHS OMOJIOTHIECKOTO
3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH O0YJArONMXCSI PYKOBOJICTBOBATHCS B CBOEH
JEeATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKAMH, IPUCYIIMMH CHUCTEME
OMOIOTHYEeCKOTO O00pa30BaHMs, HAJIMYHE DKOJOTHYECKOTO TIPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTh I M CTPOUTH KU3HEHHBIC TJIAHbI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa « bruonorus» qocTUrarorcs B
CIMHCTBE Y4YeOHOM W BOCIHUTATEIbHOW JEATEIHHOCTH B COOTBETCTBUU C
TPAJAULIMOHHBIMU POCCUNCKUMU COITMOKYIbTYPHBIMHU, UCTOPUIECKUMU U TYXOBHO -
HPABCTBEHHBIMU IICHHOCTSAMH, MPUHATHIMUA B OOIIECTBE MpaBUIAMH M HOpMaMH
MOBEACHUSI W CIIOCOOCTBYIOT TIpoOIlecCaM CaMOTIO3HAHHWS, CaMOBOCTIMTAHUSA U
CaMOpPa3BUTHUSI, Pa3BUTHS BHYTPEHHEH TMO3UIMM JUYHOCTH, MAaTPUOTH3MA,
YBAXEHHUS K 3aKOHY U MPABOMOPSIKY, YEJIOBEKY TPYAa U CTApUIEMy ITOKOJIECHUIO,
B3aUMHOTO YBaXCHHsI, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAWIO H
TPAAUIKASIM MHOTOHALIMOHATLHOTO Hapoja Poccuiickorn denepanuu, NpupoJie u
OKPYXarollen cpeze.

JIuaHOCTHBIE pe3ynbTaThl OCBOEHUS Yy4yeOHOro mnpeamera «buomorus
JOJDKHBI OTpakaTh TOTOBHOCTH M CITIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEH TMO3UIUEH JIMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpHWICHTAIMi, TO3WTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUNCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OTIbITA U OTBITA JEATEIILHOCTHA B MPOLIECCE PEATU3AMU OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEILHOU JAEATEILHOCTH, B TOM YHCJIE B YACTH:

1)rpaskiaHCcKOro BOCIIUTAHUSA:

c(hopMUPOBAHHOCTH I'PAKTAHCKOM MO3UILIMK 00 yHaAIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHa POCCHUICKOTO OOIIECTBA;



OCO3HAaHUE CBOUX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHAa U MPABOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH IPHU CO3JaHUU
y4e0HBIX TPOEKTOB, PEIICHNH Y4eOHBIX W MO3HABATEIbHBIX 33/1a4, BBHIMIOJHEHUN
OMOJIOTHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ONPEAENSATh COOCTBEHHYIO TMO3UIMI0O MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHTHIBATh B CBOMX JCHCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOJICH C Pa3HBIMU YOKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAIBHBIM IOJIOKEHHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOLECCE COBMECTHOTO BBIMOIHEHUS
y4eOHBIX, TO3HABATEIIbHBIX M MCCIIEAOBATEIbCKUX 3aj]a4, YBAXKHUTEILHOTO
OTHOIIIEHUSI K MHEHUIO OIIMOHEHTOB MNpH OOCYXKJEHUU CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKaHNS;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOM AEATEILHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIMTAHMSA:

c(hopMuUpOBaHHOCTH POCCHUICKOM TpaXJaHCKOU UJICHTUYHOCTH,
MaTpuOTU3Ma, YBAKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEPEN
Ponunon, ropmoctu 3a cBOM Kpail, cBOXO PoauHy, CBOU S3BIK U KYJIbTYpY,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACJICIUIO U TaMATHUKAM HPUPO/IbL,
noctuxeHusaM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IC;

CIIOCOOHOCTh OIICHMBAaTh BKJIAJl POCCHUHUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BuUTHE OWOJIOTUH, TMOHMMAaHWS 3HAYEHUs OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIeCTBa;

ujeiHas yoekJIEHHOCTh, TOTOBHOCTh K CIy)XKeHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTH 3a €0 CYJbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHHE AYXOBHBIX LICHHOCTEN POCCUMCKOTO HAPOA;

c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ATUUECKOTO TTOBE/I CHUS,

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAITbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

OCO3HaHWeE JJMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOWIHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JaHUIO CEMbY Ha OCHOBE
OCO3HAHHOTO TMPUHATUSA LEHHOCTEHW CEMEUMHOW MXKWU3HU B COOTBETCTBUMU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢cTETHYECKOT0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs ICTETUKY ObITAa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIMIECCTBEHHBIX OTHOIICHHUI;



MOHUMAaHHUE SMOIIMOHATIBHOTO BO3IEUCTBUSI dKUBOW MTPUPOABI U €€ HEHHOCTH;

TFOTOBHOCTh K CAMOBBIPQXEHHUIO B PA3HbIX BHJIAX UCKYCCTBA, CTPEMIICHHUE
IPOSIBIISIT KAU€CTBA TBOPUYECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GopMHUPOBAHMUSA KYJbTYPbI 310POBbS U
IMOLHOHAJIBHOIO 0JIarONOJIyYHsi:

NOHUMAHUE M pealm3aluus 3J0pOBOTO M 0€30macHOTO o0pasa KU3HU
(3mopoBO€  mNUTaHHWE, COOJIIOJICHUE TUTMEHWYECKHX TMpaBWil M HOPM,
cOQIaHCHPOBAHHBIM PEKUM 3aHIATHUA W OTAbIXa, pErysapHas Quandeckas
aKTUBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U NICUXUYECKOMY 3J0POBbIO;

NOHUMAHUE IIEHHOCTU MPAaBWI HWHIAUBUIYAIBHOTO U  KOJUIEKTUBHOTO
0€30IacHOT0 MOBEACHUS B CUTYaLUsIX, YTPOKAIOIIUX 30POBBIO U JKU3HU JIIOJICH;

OCO3HAaHME MOCJIEACTBUN U HENPUATUS BPEIHBIX NPUBBIUEK (YIIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypEHUs);

6) TPy10BOTr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYly, OCO3HAHKE LIEHHOCTH MAacTEPCTBA, TPY10IH00HE;

TFOTOBHOCTh K aKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW U COLMAIBLHOMU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IJITAHUPOBATH U CAMOCTOSATEIbHO
BBITIOJIHATD TAKYIO J1E€ATEIbHOCTD;

MHTEpPEC K pa3muHbIM cdepam npodeccuoHamIbHON 1eATeIbHOCTH, YMEHHE
COBEpUIATh OCO3HaHHBIM BbBIOOP Oyayllel mnpodeccun U peau30BBIBATH
COOCTBEHHbBIE JKU3HEHHbIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEN KU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K MPHUPOJIE€ KaK HCTOUHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHUE YPOBHSA 3KOJIOTHMUECKOW KYyJbTYpbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TMOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEACTBUN ISt
OKPYKarollen Cpe/ibl;

OCO3HaHME TI00ATHHOTO XapakTepa 3KOJOTHUECKUX MpOoOJeM U MyTed X
pelieHust;

CIIOCOOHOCTh HCMOJIb30BaTh MNPUOOpETaeMble MPU H3YYEHUU OUOJIOTUHU
3HAHUSA ¥ YMEHHUS TpPU PEUICHUH MNpPOOJeM, CBI3aHHBIX C PalHUOHAILHBIM
OPUPOJIONONIL30BaHUEM  (COONIOAEHHE TpaBWJI  MOBEACHUS B MPHUPOJIE,
HaMpaBJICHHBIX HAa COXpPAaHEHHE PABHOBECHS B JKOCUCTEMAaX, OXpaHy BHUJOB,
AKOCHUCTEM, Onocheps);



AKTUBHOE HENPUATUE JEUCTBUM, MNPUHOCAIIMX BpPEN  OKPYXKArOLIEH
OPUPOJHON cpefie, yMEHUE MPOTHO3UPOBATH HEOIATONPUSTHBIE HKOJIOTHUECKHE
MOCJICACTBHS IIPEAIIPUHUMAEMBIX ICUCTBUN U NP €40TBPALATh UX;

HAJIMYHE PA3BUTOT0 HKOJOTUYECKOIO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYPHI,
OIIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B ITO3HABATEIbHOM, KOMMYHMKAaTUBHONW M COLMAIBHOMU
IIPAKTHUKE, TOTOBHOCTH K YYACTHIO B IIPAKTUYECKOM AEATEIBHOCTH HKOJIOTUIECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUA:

c(hOpMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsSI HAyKH M OOILECTBEHHOUN NPaKTHUKU, OCHOBAHHOI'O HA JHMAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIbTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYJbTYpPbI KaK CpEICTBa
B3aMMOJICUCTBUS MEXTY JIOABMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHequ(puKM OHUOJOTHM Kak HayKH, OCO3HaHUs €€ poJu B
(GOopMUPOBAHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEIOCTHOTO
NpPENCTABICHUSI 00 OKpYXarolleM MHUpE KaK O €IWHCTBE MPUPOJbI, YEIOBEKa U
oOl1lleCTBa, B IMO3HAaHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pEeUIeHHH MNpoOJeM
COXpaHEHHMsI PUPOJIHOTO PABHOBECHS;

yOeXKIAEHHOCTh B 3HAYUMOCTHU OMOJIOTMU JJIi COBPEMEHHOM LMBWIM3ALUU:
oOecrieueHusi HOBOTO YPOBHSI Pa3BUTUS MEAUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaThb PECYpCHbIE MPOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTeN BBIX0/1a U3 TJI00ATBHBIX SKOJOTUYECKUX MPOOJIeM U
obecrieueHusi MepexoJa K  yCTOWYMBOMY  pPa3BUTHUIO, PALMOHAILHOMY
UCIIOJIb30BaHUIO TPUPOJHBIX PECYPCOB U (POPMHUPOBAHHMIO HOBBIX CTaHAApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTUYECKUX 3HAHUM B LEIIX
NOBBIIIEHUST OOIEH KyJbTypbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KakK
COCTaBHOM 4acTH (PyHKIIMOHATBLHON I'PAMOTHOCTH 00yYaroumxcs, GopMupyemMoit
pU U3y4eHUU OUOJIOTUH;

MMOHMMAHHE CYIIIHOCTH METOJOB MO3HAHUs, UCTOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM UCIIOJb30BaTh MOJy4aeMble 3HaHUS MJI aHalu3a U
OOBSICHEHUS SIBJICHUM OKPYKAIOIIEr0 MHUpPa U MPOUCXOASAIINX B HEM U3MEHEHH,
yYMEHHE JelaTh OOOCHOBAHHBIC 3aKJIIOUEHHS HA OCHOBE HAay4dHbIX (DaKTOB U
MMEIOIIMXCS TAHHBIX C LEJbIO MOJy4YEHHs JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHust Npo6seM B pealibHbIX )KU3HEHHBIX CUTYaIHSIX;

OCO3HaHWE LIEHHOCTH HAy4YHOW AEATENbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO U HUCCIIENOBATENLCKYIO EATETbHOCTh MHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUU MO OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHUS Yy4eOHOTo npeamera «buoorus
BKJIIOYAIOT: 3HAYUMbIe IS (OPMUPOBAHHMS MHPOBO33PEHUS OOYJarOIINXCS
MEXIUCIUIUIMHAPHBIEC (MEXIPEIMETHbIC) 00IIeHAYYHbIE TOHATHS, OTPAXKAIOIIHIE
IICJIOCTHOCTh HAaydYHOW KapTUHBI MHpAa W CIEIU(UKY METOJI0B IT03HAHMUS,
UCITOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIECTBO, SHEPTHs, SBJICHHUE, TIPOIIeCC,
CHUCTeMa, HAyIHBIN (aKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHSI,
UCCIieIOBaHe,  HAONOJICHUEe, H3MEPCHHME, OJKCIIEPUMEHT W JPYrux),
YHHBEpCaJIbHbIE y4cOHBIC JelcTBUS (TIO3HABATCIIbHBIC, KOMMYHHUKATHBHBIC,
PETYJISITUBHBIE), obecrnieunBaroIe dbopmupoBaHue (GYHKIMOHATBHO N
TPaMOTHOCTH W  COITMAILHOM  KOMIETCHIIMMOOYJAIONMXCS, CIOCOOHOCTh
oOydJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEKTUCITUTUIMHAPHBIC,
MHPOBO33PCHUCCKUEC 3HAHUS W YHUBEpPCAJIbHBIC y4eOHBIC JCHCTBUSA B
MMO3HABATEIILHOW U COLMATILHOM MPAKTHKE.

MeranpenMeTHbie pe3yJbTaThl OCBOCHHUS MPOTPaMMBI CPEIHEr0 OOIIEero
oOpa3oBaHUs TOJDKHBI OTPAKATh:

OBiajleHHe  YHHBEPCAJbHBIMH  Y4eOHBIMH  TO3HABAaTeJbHBIMHU
NeHCTBUAMMU:

1)0a30Bble JJornyecKkue aeiicTBUs:

CaMOCTOSITENIbHO  (QOPMYJIUPOBaTh U aKTyaIM3UpOBaThb  MpoOseMy,
paccmarpuBath €€ BCECTOPOHHE;

WCIIOJIHb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, cuHTE3a, CpaBHEHUS, KiacCcu(pHKaImu, 0000IeHus ), paCKphIBaTh CMBICIT
OMOJIOTHUECKUX TMOHATHN (BBIJEIATh MX XapaKTepHbIC MPU3HAKK, YCTAHABINBATh
CBSI3H C APYTUMU TTOHSATUSIMH);

OTpeNeNsITh LEMu ASITEILHOCTH, 3a/laBas IapamMeTpbl U KPUTEPUU UX
JOCTHKEHHSI, COOTHOCUTH PE3YJIbTAThI IEATEIbHOCTH C TTOCTaBICHHBIMU IIENISIMHU;

WCIIOJIH30BaTh OMOJOTUYECKHUE TIOHATUS JI1 00BsICHEHUS (PaKTOB U SIBJICHHMA
YKUBOW MPUPOJIBI;

CTPOUTHh JIOTMUECKHE pPaCCyXACHHs (MHAYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTUH), BBISBISTH 3aKOHOMEPHOCTH M MPOTHBOPEUMS B PacCMaTpUBAEMBIX
SBJICHUSX, (POPMYIIMPOBATH BHIBOIBI M 3aKITFOUCHHUS;

NPUMEHATh  CXEMHO-MOJICTIbHBIE  CPEICTBAa Ui MPEACTaBICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTHUECKUX 0OBEKTax, a



TaKK€ MPOTUBOPEUYMII  Pa3HOTO  POJA, BBISABICHHBIX B  Pa3IMYHBIX
UHGOPMAITMOHHBIX HCTOYHHKAX;

pa3pabaTeiBaTh IUIaH PEIIeHHUs] MPOoOJeMbl ¢ YIETOM aHAIW3a MMEIOIINXCS
MaTepHualIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B ICSTEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJSAM, OIIEHUBATh PUCKU MOCJEICTBUN JEATEIbHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH PabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOT'O B3aWMOICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2)0a30Bble HcCJeA0BaTeIbCKUE AeHCTBUA:

BJIQJICTh HABBIKAMH Y4€OHO-UCCIIEIOBATENILCKOM U TPOCKTHOM J1EATETLHOCTH,
HaBbIKAMHU  pa3pelieHus npoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJI0B PEIICHUS MTPAKTUY €CKUX 3a/1a4, MPUMEHEHUIO
Pa3IMYHBIX METOJA0B MMO3HAHNS;

MCIOJIb30BaTh Pa3JIMYHbIC BBl JAEITEIbHOCTH IO TMOJYYEHHIO HOBOTO
3HaHUS, €ro MHTEpNpeTaluy, MpPeoOpa3oBaHUI0O M TPUMEHEHUIO B Y4YEOHBIX
CUTYaIUsIX, B TOM YHUCJIE TIPU CO3JIaHUN YUEOHBIX U COIUATBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIN THUI MBIILUICHUS, BJIQJCTh HAYYHOU TEPMUHOJIOTUEH,
KITIOUEBBIMU TTOHSATUSIMU U METOJIaMU;

CTaBUTh U (HOPMYIMPOBaTh COOCTBEHHbIE 33Jaud B 0OOpa30BaTEILHOU
NESATeIbHOCTH U )KU3HEHHBIX CUTYaIIUSX;

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh THUIOTE3y €€ PEIICHHs, HAaXOAWTh apTYMEHTHI IS JOKa3aTelibCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPHUH PEIICHNUS;

aHAJIM3UPOBATh TIOJIyYEHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTarhl,
KPUTUYECKH OIIEHUBATH UX IOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX
YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYaIUsIM, OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LIEIECHANPABICHHBIM MOUCK MEPEHOCa CPEJICTB U CIOCOO0B
NelCcTBUS B IPO(ECCUOHAIBHYIO CPEy;

YMETh TMEPEHOCUTh 3HAHUSI B MO3HABATEIbHYIO U MPAKTUYECKYI0 001acTu
KUZHENEATEIbHOCTH,

yYMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WMJICH, TPEJIaraTb OPUTHHAIBHBIC TIOJXOJBI U PEIICHNUS,
CTaBUTb MPOOJIEMBI U 3a7a4H, JOMYCKAIOIIME ATbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmaumeii:

OPHUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(DOpMAHH (TEKCTE yIeOHOTO
nocoOusi, HAy4YHO-TIOMYJSIPHOM JHUTEpaType, OHOJIOTHUYECKUX CIIOBapsix U
CIIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B MHTEpHETE), aHAIM3UpPOBATh



UH(POPMAITUIO PA3IMYHBIX BUOB U (POPM MPEICTABICHUS, KPUTHUECKH OLIEHUBATh
e€ JOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

dbopmynupoBarh 3anpoOChl U MPUMEHITh PA3JTUUHBIE METOIbI MIPU MOUCKE U
oTOope Ononornueckoil nHGOpMaIMK, HEOOXOIUMOMN AJIs BHITIOJHEHHS YIeOHBIX
3anay;

npuoOpeTaTh OMBIT HCIOJIb30BaHUS HMH(OPMAIIMOHHO -KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KyJIbTYPY aKTUBHOTO UCITOJIb30BAHUS PA3IUUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpATh  ONTUMAIBHYIO  (GOpMY  MPEICTaBICHUS
ounonoruueckoit uHGopmarmu (CxemMbl, rpaQuKH, TUarpaMMbl, TAOJIUIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAY4YHBIA SI3bIK B KAayeCTBE CpEACTBa Npu paboTe ¢
OMOJIOTUUECKON HMH(pOpMALMEl: MPUMEHATh XUMHYECKHE, (U3NUECKUE U
MaTeMaTHYeCKUe 3HaKH M CUMBOJIBI, (hopMmysbl, abOpeBuaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEACTBA
HArJISTHOCTH;

BJAJeTh  HABBIKAMHM  pAclO3HaBaHWs M 3alUThl  WHPOPMAIHH,
UH(POPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

Ogi1ajleHHe YHHBEPCAJBHBIMH KOMMYHUKATHUBHBIMHU A€iCTBUAMM:

1)o0menue:

OCYIIECTBIISITH KOMMYHUKAIIMH BO BCeX cdepax )KU3HHU, aKTUBHO Y4acTBOBAThH
B JTUAJIOTE WM JUCKYCCHUU IO CYIIECTBY 00CYy»XmaeMoi TeMbl (YMEHHE 33/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEIBHO BBITIOJIHEHUS MpeaiaraeMou
3aJ1a4¥, YYUTHIBATh UHTEPECHI U COTIACOBAHHOCTH MO3UIMHA APYTHX YU4aCTHUKOB
JUaJiora WM JUCKYCCHH);

pacrio3HaBaTh HEBEpOAIbHBIE CpPENCTBA OOIICHUS, MOHUMATh 3HAYCHHE
COIMATIBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYaIU,
YMETh CMATYaTh KOH(IIMKTHI U BECTH TIEPErOBOPHI;

BJIQJICTh PA3IMYHBIMHA CTIOCO0aMU OOINEHHUS M B3aUMOJCHCTBUSI, TOHUMATh
HaMEpEeHHS APYTHX JIFOJIEH, MPOSBISATh YBAKUTEIHHOE OTHOIIIEHUE K COOECETHUKY
U B KOppeKTHOH hopMe GopMyTUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIarath CBOKO TOYKY 3PEHUS C HCTOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1€SATEJIbHOCTD:

MOHUMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAITLHON
pabOoThI IPU PEHICHUH OMOJIOTHYECKOU MPOOJIeMbI, 000CHOBBIBATH HEOOXOTMMOCTh
NpUMEHEHUsI TPYMIIOBbIX (hOPM B3aUMOJEHCTBUS NPH pEeIICHUH yueOHOU 3a1a4u;

BBIOMpPATh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBHMA C y4ETOM OOIIMX
WHTEPECOB ¥ BO3MOKHOCTEH KaXKIOTO YJICHA KOJUICKTHBA;



IIPUHAMATh LM COBMECTHOW JIEATEIIbBHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ MOCTHKEHUIO: COCTABJIATH IUIAH JICMCTBUM,
pacnpenensiTh poiad ¢ y4€TOM MHEHHMH YYacTHHUKOB, OOCYXAaTh pPe3yJbTaThl
COBMECTHOMU pabOTHI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAZAa M KaXJOTO YYaCTHHKAa KOMAHIBI B
001 pe3yNbTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeAyiaraTb HOBBIE TIPOEKTHI, OLEHUBATH HAEU C IMO3UMLUHUHA HOBHU3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJAATh TMO3UTHUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYyalUsiX, IPOSBIATh TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OBiiageHne YHUBEPCAAbHBIMHU PEryJIATUBHBIMH A€ UCTBUSIMH:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS MJIl BBISIBICHUS NPOOJEM M HX
pElIeHUs B )KU3HEHHBIX U YUYEOHBIX CUTYaIUSX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYECKHUX 3HAHUI 1IEJIEBBIE M CMBICIOBBIE
YCTAHOBKHM B CBOMX JECHUCTBUAX M MOCTYINKAaX IO OTHOLICHUIO K XKUBOW MPHUP OJE,
CBOEMY 3JJ0POBBIO U 3I0POBBIO OKPYKAFOLIHX;

CaMOCTOSITENIBHO OCYIIECTBIIATH MMO3HABATEIbHYIO JAEATENbHOCTD, BBISBIATD
npo0JIeMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHOMN
JEATENbHOCTH U JKU3HEHHBIX CUTYaLUAX;

CaMOCTOSITENIbHO COCTaBJSITh IUIaH pELIeHHs MNpoOJeMbl C  YYETOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEN U MPEATIOUTEHUH;

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacuMpsITh paMKi y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHHUI;

JieNaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYIAUIUU B
pa3HBIX O00JACTAX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOW O0Opa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)cCaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LIETSM;

BIIQJICTh  HABBIKAaMU  TO3HABAaTEIbHOM  peduiekcM Kak  OCO3HaHUs
COBEpIIAEMBIX JECHCTBH W MBICIUTEIbHBIX IPOLECCOB, UX PE3YyJbTaTOB U
OCHOBAaHUH, MCIOJIb30BaTh MPUEMBI pedIeKCHu JIsl OLEHKU CHUTYyallld, BbIOOpa
BEPHOI'O PELICHMUS;

YMETh OILICHWBaThb PUCKA M CBOEBPEMEHHO MNPHHUMATh PEIICHUS IO MX
CHIKEHUIO;



IIPUHAMATh MOTHBBI M ApPTyMEHTBl APYTUX IIPH AHAIU3E PE3YyJIbTaTOB
NEATEIbHOCTH;

3)npuHsATHE ce0sl M APYyIrux:

NpUHUMATh ce0sl, TOHUMAasi CBOU HEIOCTATKU U IOCTOMHCTBA,

IIPUHAMATh MOTHBBI M AapPTryMEHTBl JAPYTUX I[PU AaHAIU3E peE3yJIbTaTOB
NEATEIbHOCTH;

IIPU3HABATh CBOE NPAaBO M MPABO JIPYTHX Ha OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUMHU IPYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATHBI

[IpenmerHbie pe3ynbTarhl ocBoeHusi nporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKIIIOUAIOT CIICU(PUIECKHE I yIeOHOTO npenmeTa « buosorusn
HAY4YHBIC 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBHIA 110 OCBOCHHIO, MHTEPIIPETALIUU U
npeoOpa30BaHUIO 3HAHUMN, BUABI JESTEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUW B Pa3JIMYHBIX Y4EOHBIX CUTYaIUsX, a TaKKe B pealbHBIX
KU3HEHHBIX CHUTYyallusiX, CBSI3aHHBIX ¢ Ouojorued. B mporpamme npeamMeTHbie
pe3yabTaThl MPEICTaBIIEHBI 110 FoAaM 00yJYEeHHUS.

[IpenmerHbie pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buomnorus» 6 10
Kaacce OJHKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUIN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYUHOTO
3HAHHUA ECTECTBEHHBIX HAyK, B (POPMHPOBAHMM COBPEMEHHOW €CTECTBEHHO -
HAYYHOM KapTUHBI MUpPa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJI€ POCCUNCKHUX U
3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (QYHKIIMOHATHLHON
TPaMOTHOCTH 4Y€JIOBEKa JJIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJIEpKAHHE OUOJOTUYECKHX TEPMHHOB U TOHSATHUM:
KU3Hb, KJIETKa, OpraHm3M, MeTabonm3Mm (OOMEH BEIIeCTB M IPEBpaIlCHUE
AHEPTUH), TOMeoCcTa3 (CaMOpEeryJsiius), ypOBHEBass OpraHU3alus )KUBBIX CUCTEM,
CaMOBOCTPOU3BeIeHUE (PENPOTYKIINS ), HACIEACTBEHHOCTh, ©3MEHYHUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTHYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MYTallMOHHAsl, ILIEHTpajbHasg JOTrMa MOJIEKYJsIpHOM Ouonoruu), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBmioBa) u yueHus (o 1eHTpax MHOTOOOpa3us
IPOUCXOKIEHUS KylbTypHbIX pacTtennid H. . BaBuioBa), onpeaensate rpaHuIibl
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIaJeTh METOJaMH HAyYHOTO MO3HAHUs B OMOJIOTUN: HAOIIOJICHUE U
ONMCAHUE >KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUW, OPTAHU3ALMS U MPOBEICHUE
OMOJIOTUYECKOTO  SKCIEPUMEHTA,  BBIABMIKCHHWE  TUIOTE3bl,  BBIABICHHE
3aBUCUMOCTH MEXAY HCCIETyeMbIMU BEIUYMHAMH, OOBSICHEHUE MOJTyYEHHBIX



pe3yJbTaToOB, UCIOJIL30BAHHBIX HAYYHBIX MOHSITHHA, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUM MOJY4YE€HHBIX Pe3yIbTaTOB;

YMEHUE BBIIEISATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
npoleccoB: OOMEHa BELIECTB U MPEBpAIlEHUsS SHEPTUM B KIETKe, (POTOCHHTE3A,
IUIACTUYECKOTO W JHEPreTHYEeCKOTO OOMEHa, XeMOCHHTe3a, MHUT03a, MEHo3a,
OIJIOIOTBOPEHUS, PA3MHOXKEHUS, WHAMBHIYaJbHOTO pPAa3BUTUS OpraHU3Ma
(oHTOTCHE3);

YMEHHUE MPUMEHATH IMOJy4YeHHbIC 3HAHUS JIJIs1 0OBSICHEHUs OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUH, JUJIS NPUHATUSA NPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOM
KHU3HU C 1eNpl0 obecriedeHns Oe30MacHOCTH CBOETO 3J0POBbS M 310POBbS
OKPYKAIOIIHX JIFOJIEH, COOI0IEHUS] HOPM I'PaMOTHOTO TIOBEJIEHUS B OKPY KArOIIIeH
OPUPOJHON cpezie, MOHUMaHWE HEOOXOJAMMOCTH HWCIIOJIb30BaHUS JIOCTHKEHHUNA
COBPEMEHHON  Ouosioru ¥ OMOTEXHOJOTUH  JUIsI  PalUMOHAIBLHOTO
IPHUPOOTIOIL30BAHHS;

YMEHUE pellarh »JJIEMEHTapHbIe TEHETHYECKUEe 3aJauyd Ha MOHO- U
TUTUOPUAHOE CKpEIIMBaHKUE, CIEIJICHHOE HAaCJeAOBaHUE, COCTABJIATH CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAHU JJIs MPEACKa3aHusl HACJIEIOBAaHUS IPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMIOJHATh Ja0OpaTOpHBIE W MpakTHYeCKue paboThl, COOONATH
npaBuiia mpu padoTe ¢ yueOHbIM U JJAOOPATOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHUECKH OIICHMBAaTh M WHTEPIPETUPOBATH UHPOPMAIUIO
OMOJIOTUYECKOTO COJIEpP)KaHUs, BKIIOYAIOIIYI0 IICEBIOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX ICTOYHUKOB (CpPEICTBA MACCOBOM MH(POPMAIIUH, HAYUHO -TTOMYJISIPHBIE
MaTrepualbl), ITUYECKHE AaCTEeKThl COBPEMEHHBIX HCCIEIOBaHUN B OWOJIOTHH,
MeIHIrHe, OMOTEXHOJIOTUH;

YMEHHUE CO03/1aBaTh COOCTBEHHBbIC IUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111as1 OUOJIOTHUYECKYIO0 HH(DOPMAIIHIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO

UCII0JIb30BaTh MOHITUIHBIN anmapar OuoJIOTUH.

[IpenmerHbie pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» 6 11
KJacce NOJDKHBI OTPAXKAaTh:

c(hopMHUPOBAHHOCTH 3HAHUI O MECTE U PO OUOJIOTHUU B CUCTEME HAYYHOTO
3HaHHUA €CTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHOW €CTECTBEHHO -
HAYYHOUN KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAIE POCCUUCKUX U
3apyOEXKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (PYHKIMOHAILHOU
IPaMOTHOCTH Y€JIOBeKa JJIsl PEIICHUs )KU3HEHHBIX 3a7a4;

YMEHHUE PacKpbIBaTh COJEpkKaHWE OMOJOTMYECKUX TEPMUHOB U IMOHSATHI:
BU/I, TIOMYJIALMSI, TeHOMOH/I, SBOJIIOIUS, ABUKYIHME CUIIbI ((PAKTO PhI) IBOJIOIUH,
NpUCTIOCOOJEHHOCTh OPTaHU3MOB, BUJI000pa30BaHKe, 3KOJOrnyeckue (HhakTopsl,



IKOCUCTEMA, TPOJYLEHTb, KOHCYMEHTBI, PpEIyLEHThl, UENU MUTAHUSA,
IKOJIOTHYECKas MUpaMua, OuoreoreHo3, ouocdepa;

YMEHUE H3Jaratb OHOJOTHYECKHWE Teopuu (dBOJIIOLMOHHAA Teopus Y.
JlapBuHa, CUHTETHMYECKas TEOpUs DSBOJIOIMU), 3aKOHBl W 3aKOHOMEPHOCTH
(3apoasiieBoro cxonacrtsa K. M. bapa, uepenoBaHus Iri1aBHBIX HaIllpaBICHUN U
nyteil sBomounn A. H. CeBepuosa, yuenuss o 6uocgepe B. U. Bepnaackoro),
OTPEAENATh TPAHUIIBI UX IPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHUE BJIaJeTh METOJaMH HAyYHOTO MO3HAHUs B OMOJIOTUU: HAOIIIOICHUE U
OMMCAHUE KUBBIX CHCTEM, MPOLIECCOB U SIBJCHUM, OpraHM3alus W MPOBEICHHE
OMOJIOTUYECKOTO  SKCIIEPUMEHTA,  BBIABMIKCHHWE  THUIOTE3bI,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEIUYMHAMU, OOBSICHEHUE MOJIyYEHHBIX
pe3yJbTaTOB, UCIOJIL30BAHHBIX HAYYHBIX MOHSITHHA, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUM MOJY4YE€HHBIX Pe3yIbTaTOB;

YMEHUE BBIICSATh CYIIECTBEHHbIE MPU3HAKA CTPOCHUS OHOJOTUYECKUX
OOBEKTOB: BHUIOB, NOMYJSILUN, NPOIYLEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreoEeHO30B M HKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACJIEACTBEHHOMN
U3MEHUYHMBOCTH, €CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUs, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JEHCTBUS DKOJOTHYECKHX (PAaKTOPOB HA OpTaHU3MBbI, MEpEeHOCa
BEIIECTB M IOTOKAa DHEPTMH B DKOCHCTEMaX, AHTPOIOTEHHBIX H3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYrOBOPOTa BEUIECTB M OMOTr€OXMMHUYECKHUX
IIUKJIOB B Ouocdepe;

YMEHHUE MPUMEHSATH IMOJydYeHHbIC 3HAHUS JIJIsI 0OBSICHEHUs OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, I NPUHATUA NPAKTUUYECKUX PELICHUN B IIOBCEAHEBHOU
KU3HU C LENIbI0 oOecreueHus 0e30MacHOCTH CBOEro 3J0POBbSI U 3/10POBbS
OKPY>KaIOUMX JIIOJIeH, COOJIIO/IEHUSI HOPM I'PAaMOTHOTO MOBE/ICHUSI B OKPY KaroLen
NPHUPOJHON cpese, MOHUMAaHWE HEOOXOJAMMOCTH HWCIIOJIb30BaHUS JIOCTIKEHHUNA
COBPEMEHHOM OMOJIOTHH JIJISl PAIIMOHATILHOTO MPUPOI0TOIb30BaHNS;

YMEHHE pellaTh 3JIeMEHTapHble OUOJOTUYECKHUE 3a/1a4i, COCTABISTh CXEMBI
NEpEeHOCAa BEILLECTB U IHEPTUU B IKOCHCTEMAX (L€ MUTaHU );

YMEHHE BBIMIOJHATH JIAOOPATOPHBIE U MPaKTUYECKUE pabdOThl, COOMIOAATh
npaBujia mpu paboTe ¢ yueOHBIM U JTJAOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OICHMBATh M HMHTEPIPETHPOBATH HH(DOPMAIIHIO
OMOJIOTUUECKOTO COJEpKaHWs, BKJIIOYAIOIIYI0 I[ICEBJIOHAYyYHbIC 3HAHUS U3
Pa3IMYHBIX ICTOYHHUKOB (CpEICTBAa MACCOBOM MH(POPMAIINH, HAYYHO -ITOTYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  TJIOOAIbHBIE  DKOJIOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE W YCTHBIE COOOLICHUS,
0000111as1 OMOJOTHUYECKYIO0 HH(DOPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHITHIHBIN anmapar OuoJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoauvecTrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Kontpoabnbie | Ilpakrnyeckue
NMporpaMMmal Bcero o0pa3oBareJbHbIE
patdoThI padoTsI
pecypcsl
bu6mmoreka [IOK
1 buonorns kax nayxa 2 0 0.5 https://m.edsoo.ru/7f41¢c292
bu6nunoreka [JOK
2 JKuBbIe cuCTEMBI M X OpTaHU3al NS 1 0 0 https/m.edsoo.ru/7f41c292
N bubmuoreka [IOK
3 XUMUYECKUM COCTaB U CTPOEHUE KIETKU 8 1 1 https/m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 FKMHENIATEILHOCTE KICTKA ! 1 0.5 https://m.edsoo.ru/7f41¢c292
5 Pa3zmHokeHue 1 MHIMBUIyalbHOE PA3BUTHE 5 0 0 bubmmoreka [IOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTh M M3MEHUYHUBOCTD 3 0 1 bu6muoreka IIOK
OpPTaHU3MOB https://m.edsoo.ru/7f41c292
y Cenexuust opranu3MoB. OCHOBBI 9 0 0 bubnmnoreka [IOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Pesepaiioe npens ! 1 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3



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

KoJunuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne ni/m Konrtposabusie | Ipakrnueckue
NporpaMMbl Bcero o0pa3oBareJbHbIE
padoThI padoThI
pecypcsbl
Bu6nunoreka [JOK
! IBOMONUORHAS buoTOrHA o . . https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0 0 bubmuotexa LIOK
3emite https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 OPFaHH3MEL 1 OKPYRAIOLRAA Cpea ° 0 1 https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK
4 Co00I11IeCTBa U IKOJIOTUYECKAE CUCTEMBI 9 0 0 https/m.edsoo.ru/7f41cc74
Bbu6nunoreka [JOK
° Pesepsiioe Bpews 2 2 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOPAMME 34 3 2



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 INTAHUPOBAHHE

10 KJIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
uudg poBbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuyeckne p
Bcero o0pa3oBareJ/ibHbIE
padoThI patdoThI
pecypcebl
buonorus B cucreme Hayk. OObekT bubmorexa HOK
1 5 Y 1 0 0 https://m.eds00.ru/863e6122
H3YHCHUA BUOJIOTHH https://m.edsoo.ru/863e632a
Metopl TO3HAHUS KUBOK TPUPOIBI.
5 [Ipakrtuueckas pabdora Ne 1 1 0 05 bubnuoreka LIOK
«cnosb30BaHUE PA3IMYHBIX METOJOB IIpU ' https://m.eds00.ru/863e6122
U3Y4EeHUU OMOJIOTHYECKUX OOBEKTOBY
3 buonornueckue cucteMsl, IPOLIECCH U UX 1 0 0 bubnmnorexa [IOK
H3y4YeHUE https://m.eds00.ru/863e6564
4 XUMUUYECKHU# cocTaB KIeTKU. Boma u 1 0 0 bu6mmoreka [IOK
MUHEPATbHBIC COTH https://m.edso0.ru/863e674e
bu6moreka [IOK
5 I 1 0 0
YraeBofsL. Jiumne: https://m.edso0.ru/863e6870
bu6moteka [IOK
6 benku. CocraB u cTpoeHue OEIKOB 1 0 0 https//m.eds00.ru/863e6b72
DepMeHTH — OHOJOTHYECKUE
KaTanu3aTopbl. Jlaboparopras padora Ne 1
7 «3yueHre KaTaTMTHIeCKOW aKTUBHOCTH 1 0 0.5 bubmorexa [IOK
i ' https://m.edso0.ru/863e6b72
(depMeHTOB (Ha MPUMEPE aMHJIA3bl HITH
KaTasasbl )»
8 Hyxnennossie kucinotsl. ATD 1 0 0 buomorera LIOK

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c

Hcropust 1 METOABI U3y4EHUS KIETKU.

9 Knerounas teopust. Knerka kak menoctHas 0 Brbmmorexa [IOK
PHA. I https://m.eds00.ru/863e6e88
KUBasi CHCTEMA
10 KonTponwsnas padota Nel "Xumuaeckas 0
OpraHu3alus KIeTKu"
CtpoeHune 2yKapuOTHYECKON KIETKH.
JlabGopaTtopHast pabota Ne 2 «CpaBHEHHUE bubmmorexa [IOK
11 paTop p T p 0.5 https://m.edso0.ru/863e6ff0
CTPOCHUS KIIETOK PaCTEHUM, )KHBOTHBIX, https:/m.eds00.ru/863e716¢
rpu0oB U GaKTepuii»
bub6mmoreka [IOK
12 OOMeH BEIIECTB HIJIH METa00IN3M 0 https/m.edsoo.ru/863e 766
bu6moTeka [IOK
13 DOTOCHHTE3. XeMOCHHTES 0 https://m.edso0.ru/863e7c98
. bu6muorexka [IOK
14 JuepreTneciuii 0omen 0 https://m.edso0.ru/863e7aae
15 buocunres Oenka. Peakius MaTpuuHOTO 0 bubnmnorexa [IOK
CUHTE3a https://m.edsoo.ru/863e796e
bub6mmoreka [IOK
16 T — . 0
panciAus — drocHTes Oenka https://m.edsoo.ru/863e796e
JKu3HeHHBIN MUK KISTKH. JleaeHune KIeTKH.
Muto3. Jlaboparopuas pabora Ne 3
17 (HHT6 patopHai paoot 05 bu6mmoteka [IOK
«Halmroiene MuTO3a B KIIETKaX KOHYHKA . https-//m.edsoo.ru/863e 7dcd
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpPOIIpErapaTax»
18 KonTponsnas padota Ne2 "KneTounslii 0
YPOBEHb OpTraHU3AINU KU3HU"'
b K
19 Hexnerounsie GopMbl )KU3HU — BUPYCHI 0 nommorexa 1O

https://m.edso00.ru/863e7540



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/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

20 ®opMbl pa3MHOKEHHSI OPTaHHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6muorexka HIOK

21 Meiios 0 https://m.edsoo.ru/863e7f4a

99 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. 0 bubnmnorexa [IOK
OrmionoTBOpEHHE https://m.eds00.ru/863e81b6

bu6morexa [IOK

23 NnauBunyansHOE pa3BUTHE OPTAaHU3MOB 0 https2/m.edsoo.ru/863e8436

24 I'eneTnka — Hayka O HACIEACTBEHHOCTH U 0 bubnunoreka LIOK
U3MEHYMBOCTH https://m.eds00.ru/863e86f2

o5 3aKOHOMEPHOCTH HaCeA0BaHUsI TPU3HAKOB. 0 bubmuoreka [IOK
MoHornopuaHOe CKpelBaHue https://m.eds00.ru/863e8878
JurnOpuHoe ckpenpBanue. 3aKoH bubnuoreka LIOK

26 0 .

HE3aBUCUMOIO HACIEAOBAHUs IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOe HaceI0BaHUE MPU3HAKOB.
JlaboparopHas padora Ne 4 «M3ydenue

97 PaTOpHa p 5 o 05 bu6moteka [IOK
DESYILTATOR MOHOTHOPHIIOTO 1 ' https://m.edso00.ru/863e8c60
TUTHOPHUTHOTO CKPEIMBAHUSI Y IPO30(PHITHI
Ha TOTOBBIX MUKpPOIIpemapaTax»

28 I'eneruka nona. HacienoBanue npu3HaKos, 0 bubnuoreka [IOK
CLIETIJIEHHBIX C TTOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnenacreenHas
U3MeHUYUBOCTh. JlabopaTopHas padota Ne 5.

29 U o paTop . P 05 bu6moteka [IOK

SYHCHHE MOMHIAIIOHHON ' https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE BApHUAIIMOHHOTO
psna U BapuallMOHHOU KpUBON»
30 Hacnencrsennast I3aMEHUYNBOCTD 0 bubmmorexa [IOK

https://m.edso00.ru/863e8efe



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

bu6mmoreka [IOK

31 T'enerna uenosexa 1 https://m.edso0.ru/863e8d78
Pesepueiii ypok. Kontponbraas padorta Ne3
32 «HacnencTBeHHOCTh 1 U3MEHUYUBOCTD 1
OpPraHU3MOBY
C .M
. eJICKIIUS KaK HayKa U Hpoueccv €TOIbI . BuGmmorexa LIOK
AOCTHIKCHHA CCIICKIIMI PACTCHIH 1 https://m.edso0.ru/863e9214
SJKUBOTHBIX
34 buorexnomorust kak oTpaciab IPOU3BOACTBA 1 bubmaorera IOK
p p A https://m.edso0.ru/863e9336
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
uudg poBbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuyeckue p
Bcero oOpa3zoBareJibHbIE
padoThI padoThI
pecypesl
N bubnmoreka [IOK
1 IBOMONHA M METOJIBI €€ M3ydCHHUA 1 0 0 https://m.edso00.ru/863ea20e
) Hcropus pa3BuTus npeacTaBieHui 00 1 0 0 bubmuotexa LIOK
IBOJIIOLIMU https://m.eds00.ru/863e9570
bub6mmoreka [IOK
3 Mitipossosmionis 1 0 0 https://m.edsoo.ru/863e9cle
[Nonmynsnus kak 37eMeHTapHas eAMHUIA
4 BHJI1a ¥ dBOJIOIMH. JlaboparopHas padora Ne 1 0 05 bubnuorexa [IOK
1 «CpaBHEHUE BUIOB 1O ' https://m.edso0.ru/863e99c6
MOP(OTOTHUECKOMY KPUTEPUIO
5 JIBuskympe cuisl (31ieMeHTapHbIe (JAKTOPHI) 1 0 0 bubnuotexa LIOK
IBOJIIOLIMU https://m.edsoo.ru/863e9da4
. bu6moreka [IOK
6 EcrectBenHblit 0TOOp 1 €ro GopMbl 1 0 0 https+//m.edso0.ru/863e9ed0
Pe3ynpTaTel 3BOMIOIAN:
MPUCIIOCOOIEHHOCTh OPTaHU3MOB U
y BH000pazoBanue. Jlaboparoprnas padora Ne 1 0 05 bubnmnorexa [IOK
2 «Onucanue NpuctocoOICHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCHUTEIBHOTO
Xapakrepa»
3 HanpaieHus 1 Myt Makpo3BOJIIOLHH. 1 0 0 Bubmotexa LIOK

HeoOpatumocTts 3BoMIOIIUN

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

KonTponbhas padora Nel "Mukpo u

9 " 0
MaKpO3BOJIIOLIMH
10 Hctopus xu3HU HA 3eMJIE U METOJBI €€ 0
U3y4YEHUs
11 r 3 0 bu6moreka [IOK
UII0TE3bl IPOUCXOXKICHUS )KU3HU Ha 3emiie https:/m.eds00.ru/863ea5a6
12 PazBuTHe x)u3HU Ha 3eMIie 0 3paM U 0 bubnuoreka LIOK
neproaamM https://m.edsoo.ru/863eathe
OCHOBHBIE ATaITBI BOJIIOIIUH PACTUTEIIBHOTO bubnunoreka LIOK
13 0
U )KUBOTHOI'O MHPa https://m.edsoo.ru/863ea8bc
14 CoBpeMeHHas cucTeMa OpraHu4eckoro Mupa 0 butanorexa LIOK
p P p https://m.edso0.ru/863ea48e
bub6aunoreka [JOK
15 DBOIIONNS YeTIOBEKa (AHTPOITOTEHE3) 0 https://m.eds00.ru/863eac2c
bu6mmoteka [IOK
16 JBuxynme cuibl (akropsl) aHTpOIIOTeHe3a 0 https/m.edsoo.ru/863ead4d
17 OcHOBHBIE CTaIUH IBOJIIOIIUH YEIOBEKA 0
YenoBeyeckue pachl U MPUPOIHBIE bubnuoreka [IOK
18 0
aZlanTanyy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PezepBHbIii ypok. KonTponbsHas padota Ne2
19 «BO3HMKHOBEHHUE U Pa3BUTHE )KU3HU Ha 0
3emie»
20 DKOJOIus KaK Hayka 0
21 Cpenpl 0OMTaHUS U SKOJIOTUYECKUE 0 bubnmoreka [IOK
(axrops! https://m.edsoo.ru/863eafec
Aobuotnueckue ¢axropsl. JlabopaTopHas Butfs OK
22 pabota Ne 3. «Mopdosoruueckre 0.5 nbsmorexa L

0COOEHHOCTHU PaCTEHUI U3 Pa3HbIX MECT

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



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

oOUTaAHUS»

23 broTHeCKIe GKTOpEI 1 0 Et?p??rﬁi%iig r(tj/§63eb348
DKOJOTUYECKHE XapaKTePUCTUKH
24 nonysuy. [pakrnaeckas padorta Ne 1 1 05
«[Ioxcy€r NIOTHOCTH NONYISALNN Pa3HBIX
BU/JIOB PACTEHHU I
25 Coo0riecTBa OPraHM3MOB — OHOIICHO3 1 0 Et?fs??rﬁlﬁigﬁgweb 464
26 DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) 1 0 Et?[?sj?/ll/lrﬁfeedi?)gr?/;%%b 463
OcHOBHBbIE [TOKa3aTeNN HIKOCHCTEMBI.
27 Dxoyoruyeckue nupamuisl. CBoMcTBa 1 0 Bubmzorexa [JOK
sxocuctem. Cykieccns https://m.edsoo.ru/863eb5fa
28 [pupoaHbie 5KOCHCTEMBI 0
29 AHTpOTIOTeHHBIE YKOCH CTEMBI 0
30 buocgepa — mobanpHas sKocucremMa 1 0 bubnuoteka [IOK
3eMutn https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIICCTBOBAHUS 1 0 bubnuorexa [IOK
ouocdepsl https://m.edsoo.ru/863ebd16
32 PezepBHbIii ypok. KonTponbHas pabota Ne3 1 0
«Coo01ecTBa 1 9KOJIOTHUECKUE CHUCTEMBI»
33 UYenosedecTBo B Onocdepe 3emin 1 0
34 CocyiiecTBOBaHUE MPUPOIBI U 1 0 bubnmuoreka [IOK
YeJI0BEeYeCTBa https://m.edsoo.ru/863ebale
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2



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




YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

Vyeouuk: W.H. [lonomapeBa «buonorust 10 xrace» M, «Bentana — I'padw, 2020 .
VYyeouuk: W.H. IlonomapeBa «buonorust 11 wimace» M, «IIpocsemenue», 2022 .

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

buonorus. OOmas  Ouomorus.Ilpakmkym. 10—11  maccel:  yueb.mocobmwe — mmst
o0meoOpaszoBar. opranuzanuii: yruyon. ypoerb / I M. [eimmmi, O. B. Cabnuna, JI.B.
Beiconikast, [I.M. boponun. — 3-e u3a. — M. : [Ipoceemenne, 2017. — 143 c.

Bbuonorus. Iloypounsie paspabotku. 10—11 xmaccel: ydue6.mocobue s o0meoOpa3oBart.
opranm3anuii: 6a3oBeiii ypoens / C. B. Cymatoxun, A. C. EpmakoBa. — 2-¢ u3j., mepepad.
— M. : IlpocBemenue, 2017. — 320 c.

buonorus Calnpbell B Tpex Tomax, Tom 1. Xumusa xkusnu. Knerka. I'enetuka. Ilep. c
anrn1.- CIIo: “/uanexruka”, 2021. - 672 c.

boaposa H.®. buonorus. 10—11 kraccel. O6mmas 6uonorus. ba3zoBeiit ypoBeHb. [loypounsie
paspabotku. — Boponex: OO0 «Muemo3uHay, 2014. — 240 c.

Kak oOydare Ouosnoruu: buonornueckue cucreMsin mpoieccel. 10 kmacc. Meroanueckoe
nocobue s yuutens. / A.B. Tepemos, P.A. IlerpocoBa. — M.: 'ymanuTap. u3. HEHTP
BJIAZIOC, 2015. - 183 c.

TenaeBa JI.A. buonorus. 10-11 knaccel. Opranuzanusi KOHTposs Ha ypoke. KoHTpoibHO-

n3MeputenbHbie Mmarepuansl. PI'OC. — Boarorpan: Yunrens, 2020. — 223c.

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https//interneturok.ru/subject/biology/class/10
http/Aww.ebio.ru/index-4.html
https://resh.edu.ru/

https:/lesson.edu.ru/06
https://bio.1sept.ru/urok/

https://biology. ru/textbook/content.html


https://interneturok.ru/subject/biology/class/10
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