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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMmsbl o OMOJIOTMH TEOPETUUECKYIO OCHOBY
JUIsL ONpPENENICHHs MOAX0M0B K (DOPMUPOBAHUIO COAEpPKAHUSA YUEOHOIrO
npeamera «bronorus» cocTaBWIN: KOHUENTyaiabHble nosnoxenns OI'OC
COO o B3aMMOOOYCJIOBIEHHOCTH LEJEH, COAEp)KaHUS, PE3yJIbTaTOB
oOydyeHHs] M TpeOOBaHMM K YPOBHIO TOATOTOBKH BBIITYCKHUKOB,
MOJIOKEHUsT 00 OOIMX LensiX W MPUHLHUIAX, XapaKTePU3YIOUIUX
COBPEMEHHOE COCTOSIHUE€ CHCTEMBI CpEIHEro oOIiero oOpa3oBaHUs B
Poccuiickoit denepanum, a TakxkKe MOJIOKEHUS O crienuuke OUOIOTruH,
e¢ 3HAYEHUMM B T[O3HAHUM OHKMUBOM MPUPOJIBI U  OOecredyeHuu
CYLIECTBOBAaHUS 4yesnoBeueckoro oobmectBa. CoracHO Ha3BaHHBIM
MOJIO)KEHUSIM,  OTNpPEAENICHbl OCHOBHbIE (DYHKIMM MPOTpaMMbI  TIO
OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1aét mpesiCTaBIeHUE O LEeNsAx, 00 obiei
CTpaTerud OOydYeHHMs, BOCIHUTAHUS M  Pa3BUTHS  OOydYarOIIMXCS
cpenctBamu yuebHoro npeamera «buonorusy, onpenenser 00s3aTeabHOe
IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY, PaCIpeAeIICHUE IO pa3AeiaM U
TEMaM, PEKOMEHIYEeMYI0 TIOCIEeOBAaTeIbHOCTh M3y4YeHUs Y4eOHOro
MaTepuaga ¢ y4€TOM MEXMPEIMETHbIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKK  00pa3oBaTeIBbHOrO IMpollecca, BO3PACTHBIX OCOOEHHOCTEM
00y4Jaromuxcs.

B mporpamme mo OuOSOTMM TaKXKe YUYUTHIBAIOTCA TPEOOBAHUS K
IUIAHUPYEMBIM ~ JIMYHOCTHBIM,  METANpPEIMETHBIM W  MPEAMETHBIM
pesynbratam oOyueHus B (OPMHUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHON NESITeIbHOCTH/yueOHBIX NEUCTBUN 00yYarouuxcs o
OCBOCHUIO COJIEpXKaHUs OMOJIOTUUECKOro 00pa3oBaHMs.

B mporpamme mo Omonorum (10—11 kmaccel, 0a30BBI ypOBEHB)
peanu3oBaH TPUHLHUII TPEEMCTBEHHOCTH B HW3Y4YEHUH OWOJIOTHH,
Onaronmapsi yeMy B HEW MpPOCMATPUBAETCS] HAINIPABICHHOCTb HA Pa3BUTHE
3HaHWM, CBSI3aHHBIX C (OPMUPOBAHHEM  €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, LEHHOCTHBIX OPUEHTALMil JIMYHOCTH, 3KOJIOTHYECKOTO
MBIIIJICHUS, TPEICTABICHUN O 3I0POBOM 00pa3e KU3HU U OepeKHBIM
OTHOLICHUEM K OKpy)Karoumeh npupoaHou cpene. Iloatomy Hapsaay c
U3y4eHHEeM OOIEeOMOIOTHISCKUX TEOPHH, a TakKe 3HAHWW O CTPOCHHH
KUBBIX CUCTEM PA3HOr0 pPaHra U CYHUIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX TIPOLECCOB B HporpamMme IO OWOJIOTUU YJIEJIEHO BHHUMaHUE
WCIIOJIb30BAHUIO TIOJYYEHHBIX 3HAHUM B IOBCEIHEBHOW JKHU3HM IS
pelIeHHs] TPUKIATHBIX  3aJa4, B TOM 4Yucjie: NPOPUIAKTUKH
HACJEJACTBEHHBIX  3a00JI€BaHWN  4YEJIOBEKA, MEIUKO-T€HETHYECKOro
KOHCYJIbTUPOBAHUS, OOOCHOBaHHS 3KOJIOTMUECKH I€JIeCO00pa3HOro
MOBEICHUA B OKpPYXKalOUed MPUPOJHOW CpeAe, aHalIn3a BIMUSHUS
XO3SIICTBEHHON JESATENbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHUE BHUMAHUSA K IPUKIATHOU
HaIIpaBICHHOCTH Yy4yeOHoro mpeaMera «buosorus» mNpOAUKTOBAHO
HEOOXOIMMOCThIO O00€eCIeueHusl YCIOBUN JUIsl PEIICHHWS OJHON U3
aKTyaJbHBIX 33/au IIKOJBHOTO OHMOJOrHYEeCcKOro oOpa3oBaHMs, KOTOpas
npeamonaraetr  (GopMUpoBaHHE Yy  OOYy4aIOMUXCS  CHOCOOHOCTH
alanTHUpOBaTbCd K  M3MEHEHMSIM  JUHAMUYHO  Pa3BUBAIOLIETOCs
COBPEMEHHOI'0 MHpA.



buonoruss Ha ypoBHE cpeaHero o0OI1ero oOpa3oBaHUS 3aHUMAET
BaxkHOe MecTo. OHa oOecrneunBaeT (GOpMHUPOBAHUE Y OOYUAIOIIUXCS
MpEACTaBICHUA O HAay4YHOM KAapTUHE MHpa, pacliupser U 00o00maer
3HAHUS O XMBOM MPUPOJE, €€ OTIIMYUTEIIBHBIX IPU3HAKAX — YPOBHEBOMN
OpraHu3allid U 3BOJIOLUHU, CO3MAET YCIOBHUS JUIS: MO3HAHUS 3aKOHOB
KUBOM mpuponbl, QopMupoBaHus (YHKUUOHAIBHOW TI'PaMOTHOCTH,
HABBIKOB 3JI0POBOr0 M 0€30MacHOro olpasza >KU3HHU, KOJOTHMYECKOIO
MBIILJIEHUS, HEHHOCTHOT'O OTHOILIEHHUS K )KMBOW MPUPOJIE U YETIOBEKY.

bonbmoe 3HadyeHwe OWONOTUS HMEET TaKXKe [UJIl PEIICHHs
BOCIIUTATENbHBIX U PA3BUBAIOLIUX 33]]a4 CPEIHEr0 001Iero 00pa3oBaHus,
coumManu3anuu  odyvaromuxcs. M3ydenue Ouonorun oOecreynBaeT
ycioBuUs sl GOPMHUPOBAHUS MHTEIIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYyJIbTYpbl, CIHOCOOCTBYET
UHTErpauu OMOJOTUYECKUX 3HAHMM C MPEACTABICHUSIMU M3 JPYTHX
y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (U3MKU, XUMUU U Teorpaduu.
Ha3Bannble mOJIOKEHHST O TMpeJHa3HAYEHUU YYEOHOro MpeaMeTa
«buonorus» coctaBuIM OCHOBY ISl ONIPEEICHUS TIOJIX0I0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €T0 COACPIKAHUS, MIPEACTABICHHOTO B IPOrpaMMe 10
OuoJIoTHuu.

Ot60p conepkanusi yueOHoro mnpeamera «buonorusi» Ha 6a3oBoOM
YPOBHE OCYIIECTBIEH C MO3ULHUN KYyJIbTYpOCOOOpPAa3HOrO TOJX0Ja, B
COOTBETCTBHM C KOTOPHIM OOydYaroliyecsi MOJDKHBI OCBOUTH 3HAHUS U
yMEHHs, 3HauuMmble g (QopmMupoBaHHS ~— OOIIEH  KYJIbTYpHI,
OTIpEJICIISIIONINE aJIEKBAaTHOE TMOBEJCHUE YENOBEKa B OKpY’Kalollen
OpPUPOAHON cpele, BOCTpeOOBaHHbIE B TMOBCEAHEBHOW JKM3HU U
NpakTH4YecKoil nearensHOCTH. Oco0oe MecTO B 3TOM CUCTEME 3HAaHUU
3aHUMAIOT DJIEMEHTHI COJAEp)KaHUS, KOTOpbIe CIY>KaT OCHOBOM JUIs
dbopMUpOBaHUS TPEICTABIECHUNH O COBPEMEHHOW €CTeCTBEHHO-HAayYHOU
KapTUHE  MHUpa M I[EHHOCTHBIX  OpHEHTAUSAX  JIMYHOCTH,
CIOCOOCTBYIONTMX TYMAaHHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMS.

CTpykTypupoBaHUE  CcoOJAepX aHUs  y4eOHOro  marepuaiga B
nporpaMMe MO OHOJIOTMHM OCYIIECTBICHO C YYE€TOM MPHOPUTETHOTO
3HAYEHUS 3HAHUA 00 OTIIMYUTEIBHBIX OCOOCHHOCTSX KHUBOU MPUPOIBI, O
e€ YpOBHEBOH OpraHM3allid U JBOJIOIUHU. B COOTBETCTBHHM C 3TUM B
CTpyKType ydeOHoro mpenmera «buonorus» BbIIEIEHBI CIEAYIONINE
conepkarenbuble JUHUHM: «buonorus kak Hayka. MeToasl HAy4HOTO
no3HaHus», «Knetka kak Ouonoruyeckass cucremayn, «OpraHusMm Kak
Oouonoruueckas cucrema», «Cuctema MU MHOrooOpasue OpraHMYeCcKOro
MHpa», «IBOIIOLHMS KUBOU MPUPOIB», «IKOCUCTEMBI U MPUCYIIHE UM
3aKOHOMEPHOCTH.

Henp wu3yuenuss yueObHoro mnpeamera «buonmorus» Ha 0azoBom
YpPOBHE — OBJIaJIcHUE OOYy4YaroIUMHCSI 3HAaHUSMU O CTPYKTYpHO-
(YHKITMOHAIBHOW OpraHW3allid KUBBIX CHUCTEM pa3HOTO paHra u
npuoOpeTeHre yMEHUH MHCIONb30BaTh 3TH 3HAHUS ISl TPAaMOTHBIX
JNEUCTBUII B OTHOUIEHUM OOBEKTOB KHUBOW MPUPOABI U PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTmkeHue 1eiau u3ydeHus ydeOHoro npeamera «buonorus» Ha
6a30BOM ypOBHE 00€CTIEUMBACTCS PEUICHUEM CISAYIOMINX 3a7a4:

OCBOCHHE OOYyYaIOIIUMHCS CHUCTEMBbl 3HAHUUW O OMOJOTMYECKHUX
TEOpUAX, YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBHIIAX,
CIIy’KallluX OCHOBOM 11 OPMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-



HAyYHOW KapTHHE MHpa, O METOJaX HAyYHOTO TO3HAHUS, CTPOCHUH,
MHOTOOOpa3Mu ¥ OCOOCHHOCTSAX JKMBBIX CHCTEM Pa3HOTO YpPOBHSA
OpraHU3alliH, BHIJAIONTUXCS OTKPBITUSX U COBPEMEHHBIX UCCIICTIOBAHUSIX
B OMOIOTHH;

dopmupoBanue y 00 yUarouXCs M03HABATEIIbHBIX,
MHTEIUICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEW B Mpoliecce aHaam3a
JAHHBIX O MYTSAX Pa3BUTHS B OWMOJOTHUW HAYYHBIX B3IJIANIOB, HICH |
MOJIXOJIOB K M3YYCHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIluH;

CTaHOBJIEHHE y OOy4arommxcs oOmen KyJabTypbl, (yHKIMOHATIBHOU
IPaMOTHOCTH, pPa3BUTHE YMCHHHA OOBSCHATH W OICHUBATH SBICHUS
OKPYXKAIOIIEro MUpa JKWBOH MPHUPOJBI HA OCHOBAaHWUU 3HAHUU W OIIBITA,
MIOJTYYCHHBIX IPU N3YYCHUU OMOJIOTHH;

dopMupoBaHUE Yy OOYyYalONIUXCS YMEHUH  WJUTFOCTPUPOBATH
3HaUCHHWE OHWOJIOTMUECKHX 3HAHWUH B MPAKTUYECKOW JIEATEITHLHOCTH
YeJIOBEKa, PAa3BUTHU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHUH W
arpoOMOTEXHOJIOTHH;

BOCIIUTaHUE YOCKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM
KUBOW TIPHPOJBI, HEOOXOJAMMOCTH OEpEKHOTO OTHOIICHUS K HEH,
COOJIIOJICHUsT OTUYECKUX HOPM TP MPOBEACHUM OHOJOTHYCCKHUX
HCCIIeIOBaHUM;

OCO3HAHHME IICHHOCTH OWOJIOTMYSCKMX 3HAHMH JIJI TOBBIMICHUS
YPOBHSI 3KOJIOTMYECKOW KYJIbTYpBI, IS (OPMHPOBAHUS HAYYHOTO
MHUPOBO33PCHHUS;

NpUMEHEHHEe MPUOOPETEHHBIX 3HAHUW U YMEHUN B MOBCEIHEBHOMN
KU3HU JJI OIIEHKU TOCIIEJICTBUN CBOEH NEATEIHHOCTH MO OTHOILIEHUIO K
OKpyXarolei cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U
coOroieHre Mep popUIaKTUKU 3a00JIeBaHUA.

B cucreme cpennero obmiero oopazosanus «buonorusy», nzyyaemas
Ha 0a30BOM YpOBHE, SIBISIETCS O00s3aTEIbHBIM YYEOHBIM MPEAMETOM,
BXOJSIIMM B COCTaB MpeaMeTHON obOmactu «EcTecTBeHHO-Hay4YHBIE
IPEIMETHI.

Jns u3ydyenus Owojorny Ha 0a30BOM YPOBHE CpeIHEro oOIIero
obpaszoBanus orBogutTcsa 68 uwacoB: B 10 kmacce — 34 gaca (1 gac B
Henemo), B 11 kmacce — 34 waca (1 wyac B Henmenw).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonoruss kak Hayka. CBs3b OHOJOTMH C OOIIECTBEHHBIMH,
TEXHUYECKUMU U JIPYTUMU €CTECTBEHHBIMM Haykamu, (uinocodueil,
ATUKOH, 5CcTeTUKOM u mnpaBoM. Pons Ouonorum B (popMUpOBaHHH
COBPEMEHHON Hay4YHOM KapTuHBI Mupa. CrcTemMa OMONOrMYeCKUX HayK.

Metonbl O3HAHUSL KUBOM MPUPOABI (HAOIIOAEHHE, SKCIEPUMEHT,

ONMCaHUE, U3MEPEHMUE, KJlaccuduxanus, MOJENNPOBAHHUE,
cTaTHCTHYecKasi 00paboTKa JIaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: U. lapsun, I'. Mennens, H. K. Konbios, k. Yorcon u
@. Kpuk.

Tabnuipl U cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIHI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Vcnonb3oBaHue pa3iuyHBIX METOJIOB
IPU U3YYECHUN OHMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

Xusbie cuctembl (OMOCHCTEMBI) KaK MPEAMET U3yUYeHUs OUOJIOTHH.
OTau4me )KUBBIX CUCTEM OT HEOPTaHUUECKON TTPUPO/IBI.

CaoiicTBa OmocHucTeM W UX pa3HOOOpasue. YPOBHU OpraHU3aluu
OnocucTeM: MOJIEKYJSPHBIM, KJIETOYHBIN, TKaHEBbIN, OpPraHW3MEHHBIMH,
NOMYJIALIMOHHO-BUA0BOM, AKOCHUCTEMHBI (OuoreoreHOTHYECKUH),
OouochepHBIii.

JdeMoHcTpanum:

Tabmuuer u cxembl: «OCHOBHBIE NPU3HAKUA >KU3HU», «YPOBHU
OpraHu3aluu KUBOW MPUPOIBD).

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUAYECKUA  COCTaB  KJIETKM.  XHMHUYECKHME  DJIIEMEHTHI:
MaKpO3JIEMEHTHI, MUKPO3JIEMEHTHI. BoJia 1 MUHEpAJIbHBIE BEILIECTBA.

@yHKIHUH BOJBI 1 MUHEPAJIbHBIX BelIeCTB B KieTke. [lognepxanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u crpoeHue 0eaKoB. AMHUHOKHUCIOTHI — MOHOMEPHI
6enkoB. HezameHnMbIE U 3aMEHUMbIE AMHUHOKHUCIIOTHI. AMUHOKUCITOTHBIN
cocTaB. YPOBHU CTPYKTYphl OEITKOBOW MOJEKYJbl (TI€pBUYHASA,
BTOPUYHAsl, TPETUYHAsT U YETBEPTHYHAS CTPYKTypa). XUMUUYECKHUE
cBoKcTBa OeNKoB. bruonornueckue GyHKIIUN OSIKOB.

®depmeHTHl — Ouonorndeckue karanuzatopel. CTtpoeHnue epMeHnra:
aKTUBHBIA  TIEHTp, cyOcTpaTHas crnenududHocth. KodepMeHTsI.
Butamunbl. OTianuust GepMeHTOB OT HEOPraHUYECKUX KaTaanu3aTOpPOB.

VYrneBoabl: MOHOcaxapuabl (TJIHOKO3a, pudoO3a U Ae30Kcuprbdo3a),
aucaxapuibl (caxaposa, JIaKT03a) U MoJrcaxapubl (Kpaxmai, TJIUKOreH,
1eJUTI0II03a). bronorndeckne GyHKIMA yTIIEBOOB.

JIunu e TPUTIIULIEPUIBI, dbochonunuel, CTEPOU/IBI.
IMunpodunpHO-THAPOGOOHBIE  CBOMcTBA. buomornueckwe  QyHKIHM
nunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB U JIMMHUAOB KaK MCTOYHHUKOB
SHEPTHH.



Hyxnennossie kucnorsl: JIHK n PHK. Hykieotuaer — MoHOMEpEI
HyKJIeMHOBBIX KHUCHOT. Ctpoenne u Qynkuun JHK. Crpoenne wu
¢ynxuuu PHK. Buast PHK. AT®: ctpoenue u pyHkuum.

[utonorna — Hayka o kierke. Kierounas Teopuss — mpuUMED
B3aUMOJICUCTBUS HAEeH M (PakTOB B HAYYHOM TMO3HaHUU. MeTozsbl
W3y4YEHUS KIETKHU.

Krnerka xak menoctHas xuBasg cucrema. OOI1IMe NMPU3HAKU KIETOK:
3aMKHyTas HapyxHas memOpana, moiekynsl JIHK kak renermueckuit
anmapar, CucTeMa CUHTe3a Oeska.

Tunbl  KIETOK:  J3yKapUOTHYECKAass M MOPOKAPUOTHUYECKAs.
Oco0OeHHOCTH CTPOEHHMSI MpoKapuoTHyYecKon kieTku. Kierounasi creHka
Oakrepuil. CTpoeHHe >yKapHOTHYECKOM KiIeTkH. OCHOBHbIE OTJIMYUS
pPacTUTENIbHOM, )KUBOTHOW U T'PUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJETOYHasi CTEHKA,
TIIMKOKAIUKC, uX ¢yHKuuu. [lna3zmarndeckas MmemOpaHa, e€ cCBOMCTBa U
¢ynkuuu. [utonnasma u e€ opranonasl. OgHOMEMOpaHHBIE OPraHOUIbI
kinetkn: OIIC, ammapar [onbmku, nmu3zocomsl. [lonmyaBTOHOMHBIE
OpraHou/ibl  KJIETKU: MHUTOXOHJpUH, IIacTuabl. [IpoucxoxnaeHue
MUTOXOHJIpUN H TutacTua. Buabel mactun. HememOpaHHBIE OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIIETOYHBIN LIEHTP, IIEHTPUOJIHU, PECHUYKHU, KTYTHUKH.
OYHKIIUK OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynasTopHslii HeHTp KieTku. CTpoeHue snpa: suepHas
000J104Ka, KapuoriazmMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitaen, P.
Bupxos, [Ixx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «PacripefieieHue XMMHYECKUX AJIIEMEHTOB B HEXKUBOU
npupoe», «PacnpeneneHne XUMUYECKUX 2JIEMEHTOB B )KUBOMW MIPUPOJIEN.

Tabmuuet u cxembl: «llepuoandeckass TaOIUIA XUMUYECKUX
AIEeMEeHTOB», «CTpoeHue MOJIeKyJIbl BoOnb», «bHOCHHTE3 Oenkay,
«Ctpoenune moinekyisl 6enka», «Ctpoenue pepmenta», «HyknenHoBbie
kuciotel.  JIHK», «Crpoenne monekynsl AT®», «CtpoeHue
AYKapUOTUYECKOU KIETKH», «CTpOEHUE )KMBOTHON KIETKN», «CTpoeHue
pacTUTENbHOM  KIETKW», «CTpOoeHUE MNPOKAPUOTUYECKOU KIETKHY,
«CTtpoeHue siapa KICTKU», «YTIEBOAbDY, «JIMmuab.

O6opynoBaHue: CBETOBOM  MHUKPOCKOM, OOOpyIOBaHHWE A
MPOBEICHUS HaOJII0ICHUM, W3MEPEHNH, AKCIEPUMEHTOB,
MUKPOTIPETapaThl paCTUTEIBHBIX, )KUBOTHBIX M OAKTEPUATBHBIX KIIETOK.

JlabopaTopHble H NpaKkTH4YecKHe PadoOThI:

JlabopatopHass pabora Ne 1. «/3ydyeHme KaTanUTHUECKOU
aAKTUBHOCTHU (hePMEHTOB (HA MPUMEPE aMUIIa3bl I KaTalasbl).

JlaGoparopHass pabora Ne 2. «M3ydeHwe CTpPOCHHS KIIETOK
pacTeHUi, >KUBOTHBIX M OakTepuil MOJ MHUKPOCKONOM Ha TOTOBBIX
MHKpOIIpENapaTax U UX OMUCAHUEY.

Tema 4. ’KusHeaeATEJIbHOCTD KJIETKH.

OOmMeH BemiecTB, WM METa0O0IU3M. ACCUMIIIANHNS (TJIACTHYCCKUN
OOMEH) W JUCCUMWISIMSA (PHEPreTUYeCKuii OOMEH) — JBE CTOPOHBI
€IUHOTO Tpoiecca MeTabonu3Ma. Polib 3aKOHOB COXpaHEHHUs BEIECTB U
SHEPIruM B MOHUMAHUU METa00IN3Ma.



Tunel oOMeHa BemecTB: aBTOTPOQHBIN U TeTepoTpodHbIi. Pomb
(epMeHTOB B OOMEHE BEUIECTB U MPEBPALLEHNN YHEPTUU B KIIETKE.

®orocunte3. CBeToBas W TeMHOBasg (a3bl (oTocuHTe3a. Peakuun
¢orocunTeza. DPPexkTuBHOCT (QoTOCHMHTE3a. 3HaueHue (POTOCHMHTE3A
Uil KM3HU Ha 3emsie. BnustHue ycnmoBuil cpefpl Ha (OTOCHUHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3.  XeMOocCuHTe3upywomue  Oaktepud.  3HaAUYCHHE
XEMOCHUHTE3a IS )KU3HU Ha 3eMIle.

OHepreTuueckuii oOMeH B KieTke. PacuieruieHue BemecTs,
BBIJICJIEHUE W  AKKyMYJHMPOBAaHHME DJHEPIMM B  KIETKE. Tallbl
sHepreTuyeckoro oobmena. [nmkonus. bpoxkeHne ©  e€ro  BHUJBL.
Kucnoponnoe okucieHue, uWiau KIETOYHOE AbIXxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. DPHEKTUBHOCTH IHEPTreTUUECKOT0 OOMEHa.

Peakiuu matpuuHoro cunresa. ['enernyeckas unpopmanusa u JJHK.
Peanuzanus renernyeckoit nHpopmaluu B KieTke. [ eHeTHUeCKui Ko U
ero cBorcrtBa. Tpanckpunuus — Matpuunbiil cuHTe3 PHK. Tpancnsums —
OouocuHTe3 Oenka. Otambl TpaHchasuuu. KoaupoBaHue aMUHOKUCIOT.
Ponb pubocom B GuocunHTe3e Oenka.

Hexnerounbie QopMbl *)uU3HHM — BUPYCHL. VCTOpUS OTKpPBITUS
BupycoB (/I. Y. UBanoBckuit). OcOOEHHOCTH CTPOCHUSI U KUZHEHHOTO
uKiIa BUpycoB. bakrepuodaru. bone3Hu pacTeHuid, >XHUBOTHBIX U
4eJioBeKa, BbI3bIBaEMble BUpycamMu. Bupyc nMmyHomepuimTa deaoBeKa
(BUY) — Bozoyautens CIIMla. OGpaTtHast TpaHCKpUIIUs, peBepTa3a u
uHTerpasa. [Ipodunaktuka pacrpocTpaHeHUs: BUPYCHBIX 3200JIEBaHUI.

JdeMoHcTpanum:

IToptpetsr: H. K. Konsuos, /. Y. UBanoBckui, K. A. Tumupszes.

Tabmuuet u  cxembl: «Tumbl  muTanus», «MeTaboauzmy,
«MuTOXOHIPU», «OHEpPreTUYEeCKUit oOMen, «XJopomiacry,
«Dortocunted», «Ctpoenue [IHK», «Ctpoenue u ¢GyHKIMOHHpPOBAHUE
reHa», «CuHTe3 Oenka», «['eHeTmueckuit  koa», «Bupycs,
«bakrepuodarn», «Ctpoenue u >xu3HeHHbIM 1UKI Bupyca CIIHU/la,
O0aktepuodaray, «Permmukamus JJHK».

O6GopynoBanue: wmoaenu-ammiukanuu — «Yasoenne JIHK w
TpaHckpunims», «buocunrtes Oenka», «CTpoeHHE KIETKU», MOJEIb
ctpyktypsl JJHK.

Tema 5. PasMHoxeHMe ¥ HMHIUBHMAYaJbHOE Pa3BUTHE
OPraHM3MOB.

Kierounslii 1k, Wid >KU3HEHHBIM HUKI KiIeTku. MHTepdaza u
muto3. IIpoueccel, nporekaromue B uutepdase. Perumkanus — peakuus
MatpuuHoro cuHre3a JJHK. Ctpoenue xpomocoM. XpOMOCOMHBIM HA0OP
— KapuoTun. JIMTUIOMJHBIM W TaIlUIOMIHBIA XPOMOCOMHBIE HAOOPBHI.

XpOMaTHJIbI. [Hutonornyeckue OCHOBBI Pa3MHOXKEHUS U
WHAUBUAYAJIbHOTO PA3BUTHSI OPraHU3MOB.
Henenne knetknm — wMutro3. Craaum wmutosa. IIporeccsi,

MPOUCXOJAIINE HAa PA3HBIX CTaAUSX MUTO3a. BHOIOTMYECKUU CMBICTT
MHUTO3A.

[Iporpammupyemasi ruOeNb KJIETKA — aromnTo3.

@opMbl Pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe U moJioBoe. Buabl
0ecroyioro pa3MHOXKEHHS: JIeJICHHE HaJIBO€, IOYKOBAaHHE OJHO- U
MHOTOKJIETOYHBIX, CHOpPOOOpa30BaHUE, BETEeTaTUBHOE Pa3MHOMKEHUE.



HckyccTBEHHOE  KJIOHMPOBAHME OPraHU3MOB, €ro 3HA4YCHUE IS
CEJIEKIUU.

[TonoBoe pasMHOXKEHUE, €T0 OTINYUS OT OECIIOJIOTO.

Meiio3. Cragun menosa. [Iponecchl, mpoucxonsiue Ha CTaausax
meio3za.  lloBemenme  xpomocom B Meio3e.  Kpoccunrosep.
buonornuecknit CMbICI U 3HAYEHUE MEN03A.

l'amerorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Yy
*KUBOTHBIX. [loOBbIE Kele3bl: CEMEHHUKU U ssuyHuku. OOpa3oBaHue U
pa3BUTHE TOJOBBIX KIETOK — raMeT (CIepMaTo30ui, SHUIIEKIeTKa) —
criepMaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHUS SIMIEKIETOK U
criepmaTto3ou0B. OmnonorBopenue. [laprenorenes.

WnauBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpPHOHAIBHOE
pazButue (dMOpuorene3). Ortambl SMOPUOHATIBLHOTO Pa3BUTUS Y
MO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TacTPyJsIllUs, OpraHOTeHe3.
[TocTaomOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHOHAIILHOTO Pa3BUTHSL:
npsMoe, HempsMmoe (JIMYMHOYHOE). BriusHue cpeapl Ha pa3BUTHE
OpraHu3MoOB, (DaKTOPHI, CTIOCOOHBIC BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButne pacteHuil. OHTOreHe3 IBETKOBOI'O pPAaCTCHUSA:
CTPOEHUE CEMEHM, CTAJIUU PA3BUTHSI.

JdeMoHcTpanum:

Tabmumper u  cxembl: «DOpMBI  pa3sMHOXKEHHUS  OPTaHU3MOBY,
«/IBOWiHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereratnuBHOE
pa3MHOXXEHHE pacTeHmily, «/lemenue wierku Oakrtepuit»y, «CtpoeHue
NOJIOBBIX KJIETOK», «CTpoeHne XpoMocOoMbD», «KJIETOUHBIA IUKIDY,
«Permukanuss  JJHK», «Mwuto3z», «Meino3», «llpsMoe u HemnpsMoe
pa3BuTue», «l'aMeTroreHe3 y MIEKONUTAONINX U YeloBeKa», «OCHOBHBIE
CTaJuu OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOI, Mukpornpernapatsl «CrepMaTo30uabl
MJIEKONUTAroNIEro», «siuexnerka miuekonuraroniero», «Kapuoknues B
KJIETKaxX KOpEIIKa JIyKa», MarHuTHas MoJeNb-anIuiukanus «Jlenenue
kietkuy, moaens JIHK, monens meTada3sHoit XpoMOCOMBL.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGoparopnass pabora Ne 3. «HaGmromeHnwme MuTO3a B KIIE€TKaX
KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOMPENapaTaxy.

JlaGoparopnas padorta Ne 4. «3yyeHne CTpOCHHS MOJOBBIX KIETOK
Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3agaum reHeruku. Mctopus pa3BuTHs T'€HETUKH. Poiib
LUWATOJIOTUA W HSMOpPHUOJIOTMM B CTAHOBJIEHUHM TE€HETUKH. Bxuajg
POCCUHCKMX M 3apyO€XHbIX YYEHBIX B pa3BUTHUE TE€HETUKU. MeTomabl
T€HETUKH (THOpUIIONOTUYECKUH, LMTOM€HETUYECKUN, MOJIEKYJIIPHO-
reHetuyeckuii). OCHOBHbIE T€HETUYECKHWE TMOHATUSA. ['eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKPEUIMBAHUI.

3aKOHOMEPHOCTH HACIEJOBAaHUS NPU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHoruOpugHOEe CKpelIMBaHUE. 3aKOH €IUHO00pa3us
ruOpUI0OB TIEPBOTO TOKOJNICHHs. [IpaBuio MOMUHUpOBaHHS. 3aKOH
pacuieryieHus npus3HakoB. [umore3a uyuctoThl ramer. llomHoe wu
HEMOJIHOE JIOMUHUPOBAHUE.

JlurnbpuaHoe ckpenMBaHue. 3aKOH HE3aBUCHUMOIO HACJEOBaHUS
Mpu3HaKoB. lluTOoreHeTuyeckue OCHOBBI JUTHOPHUIHOTO CKpEIIUBAHUSI.



AHanu3upyroniee ckpeunupanue. lcmosb30BaHHE — aHAIWM3UPYIOLIETO
CKpEIIMBaHUs JJIs ONPeAeSICHNs T€HOTHUIIA OCOOH.

CuemnieHHoe HacnenoBaHue Mpu3HakoB. Pabora T. Moprana mno
CLEIJIECHHOMY HacCJEeJOBaHHWIO I'eHOB. HapylieHue cuemieHus reHoB B
pe3yapTaTe KpOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enernka mona. XpoOMOCOMHOE OIpeAeieHUuE mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE W TE€TEPOTraMETHBIE OpPraHU3MBI.
HacnenoBanue npu3HaKkoB, CUEIJIEHHBIX C MOJIOM.

N3meHunBOCTh. Buabl HW3MEHUMBOCTH: HEHACIEACTBEHHAs U
HAacJeACTBEHHAs. Posib cpeapl B HEHACIEICTBEHHONM W3MEHYHMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW HW3MEHYMBOCTU. BapuanuoHHbIN
pAl W BapuauuMoHHas KpuBas. Hopma peakuuu — npusHaKa.
KonmnuecTBeHHBIE M KAauE€CTBEHHBIE IPU3HAKM M MX HOpPMa pEaKLUU.
CaolicTBa MOU(UKAITMOHHON U3MEHUNBOCTH.

HacnencrBenHnas, WA FeHOTHITMYECKas, N3MEHYUBOCTE.
KombOunaTuBHasi n3MeHYMBOCTh. Mel03 M TOJOBOM TIPOIIECC — OCHOBA
KOMOWHATHBHOU N3MEHYNBOCTH. MyTaimonHas N3MEHYNBOCTD.

Knaccuduxainus myrainuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIC. YacToTa
U MPUYUHBI MyTanuii. MyrtareHHble (pakTopbl. 3aKOH TOMOJOTHYECKUX
PAI0B B HaclieACTBEHHOW n3MeHunBoctu H. M. BaBuiiosa.

BHesnepHas HacneICTBEHHOCTh U U3MEHYHUBOCTb.

I'enernka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOMBI

T'CHCTUKHU YCJIOBCKA. FGHG&HOFI/I‘ICCKI/Iﬁ, 6JIPI3H€I.IOBI>II>1,
HHTOFGHGTHqGCKHﬁ, 6I/IOXI/IMI/ILI€CKI/II‘/JI, MOJICKYJIAPHO -TCHETUYECKHH.
COBpCMeHHOG OIIPCACIICHUC I'CHOTHIIA: ITOJITHOI'CHOMHOC

CEKBEHUPOBAHME, I'€HOTUIIMPOBAHUE, B TOM uucie ¢ nomoumpro IIL[P-
ananuza. HacnencrtBeHHble 3a00JieBaHUSI YeJIOBEKAa: TEHHbIE OOJE3HH,
OOJIE3HU C HACJEICTBEHHON MPeapacloioKeHHOCTbIO, XPOMOCOMHbBIE
6one3nu. ComaTudeckue U reHepatuBHbie MyTarui. CTBOJIOBBIE KIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOMOUIAKTHKHA U

JIeYeHU T€HETHYECKUX 0oJIe3HE. Mennko-reHeTH4ecKoe

KOHCYJIbTHPOBaHHUE. 3HaueHue MEIUIUHCKON T'€HEeTUKU B

MPEOTBPALICHUH U JICUCHUH T€HETUUECKUX 3a00JI€BaHUI YETTOBEKA.
JdeMoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YeTBepHuKOB,
H. B. Tumodees-Pecorckuii, H. 1. BaBunos.

Tabmumelr w  cxembl: «MOHOTHOPHUIHOE CKpEIIMBAHUE M €ro
LIATOT€HETUYECKAsT  OCHOBa»,  «3aKOH  pACIICIUIEHHS U €ro
LIATOT€HETUYECKAs] OCHOBa», «3aKOH YHMCTOTHI ramer», «JurudpuaHoe
CKpCILIMBAHUEY, «l{uronornueckue OCHOBBI TUTHOPUTHOTO
CKpemuBaHus», «Meno3», «B3auMoAeiCTBUE aJUICIBHBIX TE€HOBY,
«['eHeTnyecKkre KapThl PACTCHUM, >KUBOTHBIX M 4EJIOBEKa», «l eHeTnka
noyiay, «3aKOHOMEPHOCTH HACIEIOBaHUS, CILEIMICHHOTO C MOJOM,
«KapuoTunbel 4YenoBeka © KUBOTHBIX», «Buapl HW3MEHYMBOCTHY,
«MoaundukarmonHass U3BMEHUYUBOCTEY», «HacnenoBanne pesyc-daxropay,
«"eHeTHKa rpymni KpoBu», «MyTallUOHHASI U3MEHYHUBOCTHY.

O6opynoBaHue: MO/IeNT-aNIIIUKAIl U «MoHorubpuIHOE
CKpELIUBAaHUE, «HenonHoe  AOMUHHpPOBaAHUEY, «urubpugnoe
CKpemmBanue», «llepekpéct XpoMocoM», MUKPOCKONI U MUKpOHpenapar



«/Ipozoduna» (Hopma, MyTauuu (OpMbI KpPbUIBEB U OKpackd Teja),
repOapuii «['opox MoceBHOI.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

JlaGopatopHass  pabora Ne 5. «/3ydyeHue  pe3ynbTaTOB
MOHOTMOPHUIHOTO W AUTHOPUAHOrO CKPELIMBAHMUS Y Apo30(uibl Ha
TOTOBBIX MUKpOIIpenaparaxy.

Jlaboparopnass pabora Ne 6. «M3ydueHue MoauPUKAITMOHHOM
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOIO psAla U BapUALMOHHOM
KPUBOI.

JlaGoparopHast pabota Ne 7. «AHanu3z MyTtanuil y apo30puibl Ha
rOTOBBIX MUKpOIpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHrUe U aHAU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniusi opranu3MoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuuss Kak Hayka M TpolecC. 3apoXICHUE CEIEKUUU U
nomectukanus. Yuenue H. M. BaBuinoBa 0 neHTpax IpPOUCXOXKACHUS U
MHOTooOpa3us KyJbTypHbIX pacTeHuid. LleHTpbl mpouCXOoXIeHus
JOMAIIIHUX KUBOTHBIX. COpT, MOpO/Ia, ITAMM.

CoBpeMeHHBbIE METOJbI CeNeKIMU. MacCOBbIM M WHIUBUIAYaTbHbBIN
OTOOpBI B CEJIEKIIMM pacTeHUHW M KUBOTHBIX. OIlEHKa 3KCTephepa.

bnuskopoacTBeHHOE CKpeluBaHue — WHOpUAMHT. Ywucras JIUHUS.
CkpemvBanue 4YHUCTHIX JHMHMHA. ['erepo3uc, wiM TUOpUaHAS —CHIIA.
HeponcTtBeHHoe — ckpemiMBaHue  —  ayTOPUIUHT. Otnanénnas

rudpuauzanus U e€ ycrnexu. VMCKycCTBeHHBIM MyTareHe3 M TOJydeHue
NOJIMIUIONAOB.  JIOCTM>KEHUSI  CENEKIMU  PACTEHUW, JKUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAs MHKEHEPUS.
Oramnbl co3mpanuss pekomOuHanTHOM JIHK u TpaHCreHHBIX OpraHu3MoB.
Knerounas wunxenepus. Kilerounsle KyJnbTypbl. MUKpPOKIOHAIBHOE
pasMHOXEHHE  pacTeHuil.  KiloHMpoBaHME  BBICOKOMPOAYKTHUBHBIX
CEIbCKOXO3MCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE U 3TUYECKUE
npo6siembl. [MO — reHeTrdecku MOIU(DHUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpeter: H. U. BaBunos, . B. Muuypun, I'. /. Kapneuenko, M.
®. lBaHOB.

Tabmumelr w  cxembl: Kkapta «lLleHTpBI NPOUCXOXKICHHS U
MHOrooOpa3usi  KyJIbTYpHbIX  pacTeHuid», «llopoabl  momamrHux
KUBOTHBIX»,  «CopTa  KyIbTYpHBIX  pacTeHui», «OTtnan€HHas
TUOPHUIN3AIINSY, «PaboThBI aKaJeMHuKa M. . HMBaHoBay,
«lTonummonaus», «O0BEKTH OMOTEXHOIOTUNY, «KIeTOUHbIE KYyIbTYPhI U
KJIOHHpOBaHUe», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISDKUA TUIOJOB M KOPHEIUIOAOB JAWKUX (HOpM U
KyJIbTYpHBIX COPTOB pacTeHui, repbapuii «CelbCKOX03IiCTBEHHBIC
pacTeHus».

JlaGopaTropHble M IpaKkTHYecKUue padoThbI:

Okckypcust «OCHOBHBIE METObI M JJOCTHXKEHUS CEJIEKIIUU PACTEHUM
M OKABOTHBIX (Ha CEJNEKIMOHHYIO CTaHIMI0, IUIEMEHHYI (depmy,
COPTOUCIIBITATENbHBINA YyYaCcTOK, B TEIUIMYHOE XO35MCTBO, 1a0OPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC



Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Ipennocenku BO3HUKHOBEHHUA ABOJIIOLIMOHHOMN TEOPUH.
OBOJNIOIIMOHHAsA Teopuss U €€ Mectro B Ouosoruu. BrusHue
HBOJIIOIIMOHHON TEOPUM Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzaerenscTBa ABOJIIOLIMH. [laneonTosornueckue:
MOCJIEIOBAaTENIbHOCTh ~ MOSIBJICHUS BHAOB B MAJEOHTOJIOIMYECKOU
JeTonucu, nepexoansie ¢GopMbl. buoreorpaduueckue: CXOACTBO H
pasznuuue payH u Gpop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA M paziuyus SMOPHOHOB pPa3HBIX
BUJIOB TIO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIE, PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-
OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTabO0IUYECKUX MMyTEN y BCEX OPraHU3MOB.

OBOJIIOIIMOHHAS Teopus 4. JlapBuHa. [Ipennocenku
BO3HMKHOBEHUS JapBUHK3MA. [[BHXKyIllME CHUIIBI HBOJIIOIMU BHJOB IO
HapBuny (M30BITOYHOE Pa3MHOXKEHHE MPU OTPAHUUYEHHOCTH PECYPCOB,
HeomnpenenéHHas ~ M3MEHYMBOCTh, Oopb0a  3a  CyIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Tteopus dBomounu (CTD) u  e€ OCHOBHBIC
MOJIOYKEHUS.

MuxkposBostonus. [lomynsiiust kak eAMHKUIIA BUJA U DBOJIOLUU.

JBuxkymme cunbl  (QakTopbl) HBOJNIOIUMU BHUJIOB B MPUPOJE.
MyTallMOHHBI ~ mOpolecc W KOMOWHATHMBHAsT ~ M3MEHYHBOCTD.
[lonynsiuroHHBIE BOJTHBI U Apeiid reHoB. 3omsus u Murpanms.

EctecTBennbiii oTOOp — HampaBisitomuid  (GakTop HABOJIOIUU.
DopMBbI €CTECTBEHHOT'O 0TOOpA.

[Iprcnoco6IeHHOCTh OPraHU3MOB  Kak Pe3yJbTaT  JBOJIOLHH.
[Ipumepsl mnpucnocoOieHut y opraHu3zmMoB. ApoMopdo3bl U HIUO-
aJanTaluu.

Bun u BupooOpazoBanme. Kpurepuu Buaa. OcHOBHBIE (HOPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomtonus. DopMbl 3BOJIIOLUH: bunernyeckas,
JIUBEpPreHTHAas, KOHBEpPreHTHas, mapamwienbHas.  HeoOparumocThb
ABOJIIOLIUH.

[Ipoucxoxnenue oT HEeCIEeNaIN3UPOBaHHBIX PEIKOB.
[Iporpeccupyromas cnenuanu3anus. AJanTUBHAS paavalusl.

JdemoncTpanum:

IToptpersr: K. Jlunne#t, XK. b. Jlamapk, Y. Mapsun, B. O.
Kogsanesckuii, K. M. bap, 3. I'ekkens, ®. Mromiep, A. H. CeBepiios.

Tabnuiel u cxeMbl: «Pa3BuTHE OpraHWYecKOro Mupa Ha 3emiiey,
«3apoAblllid MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepuxc», «DopMbl
O00prOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBI 0TOOPY», «MHOTOOOpa3ue
COpPTOB pacTeHui», «MHoroodpasue mopoj *KUBOTHbIX», «[lomynsuuny,
«MyTanyoHHasT W3MEHYHBOCTB», «Apomopdo3b», «Maumoamanramumy,
«O0mas aereHepamusy», «Bmxkyiue cuiibl 3Bomonuny, «Kapra-cxema
Mapuipyta nyremectBusi Y. Jlapsuna», «bopbsba 3a cyliecTBoBaHUEY,
«IIpucnocobneHHOCTh OpraHu3MOBY, «I"eorpaduyeckoe
BUJ1I000pa30BaHUEY, « IKOJIOTMYECKOE BUI000PA30BAHKE.

OO0opynoBaHue: KOJUIEKLHS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU
OKpacku, HaOOp IUIOAOB M CeMsiH, KoJuiekuus «lIpuMepbl 3amuTHBIX



MPUCIIOCOOJICHU Yy JKUBOTHBIX», MOjelIb «OCHOBHBIC HaINpaBICHUS
BOMIOLIMKY, OObEMHass Mojaenb «CTpoeHHWe TOJIOBHOTO  MO3ra
MMO3BOHOYHBIX).

buoreorpajguueckass  kapra  Mupa,  Kojuiekuusa  «Dopmbl
COXPAaHHOCTHU MCKOIMAEMBIX KUBOTHBIX U PACTEHHIT», MOAEIb allIUINKALIUS
«IIepekpéct XxpoMOCcOM», BiIaXKHbIE IIpenapartsl «Pa3BUTHE HACEKOMOIOY,
«Pa3Butue JsArymku», Mukpornpenapat «/[po3oduna» (Hopma, MyTaiuu
(OpMBI KPBLIILEB U OKPACKHU TENA).

JlabopaTopHble M MpaKTHYeCcKUe PadoThbI:

Jlaboparopnass pabora Ne 1. «CpaBHeHME BHJIOB 1O
MOP(]OJIOTHYECKOMY KPUTEPUION.

Jlaboparoprast pabora Ne 2. «OmucaHue IPUCIOCOONCHHOCTH
OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3sBUTHE )KU3HU HA 3em.ie.

JloHay4dHbIE TPEACTABICHUS O 3apOXKACHUM >KU3HHU. HayuHbie
TUMNOTE3bl BOBHUKHOBEHUS JKU3HU HAa 3emuie: aOMoreHe3 U MaHCHEepMHUs.
XuMuueckast 3BoJONHs. AOMOTEeHHBIM CUHTE3 OPraHUYECKUX BEIIECTB U3
HEOPraHUYECKUX. OKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUYECKON
SBOJIIOIIMHU. HayanpHble dTambl OMOJIOTMYECKOW DBOJIIOLMU. | Hmoresa
PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp UM BO3HUKHOBEHHE
nporokieTku. llepBble kneTkn u  ux 3Bojonus. PopMHpOBaHHE
OCHOBHBIX I'PYMII )KHUBBIX OPraHU3MOB.

PazButne »xu3Hu Ha 3emiie 1o spaM U nepuoaaMm. Karapxeil.
Apxeiickas u npoTepo3onckas 3psl. [laneo3oiickas spa U €€ Nepuoabl:
KeMOPHUICKUA, OPJOBUKCKHUM, CUITYPUICKUH, JIEBOHCKH,
KaMEHHOYTOJIbHBIH, IEPMCKHUIL.

Mesosoiickast 9pa u e€ HepHO/bl: TPHACOBBIH, FOPCKHI, MEJIOBOH.

KaitHo3olickast spa u €€ nepuoipl: MajJeoreHOBbIN, HEOTE€HOBBIN,
AHTPOIIOr€HOBBIN.

XapaKTepHUCTUKA KIIMMAaTa U T€OJIOTHYECKUX MpoueccoB. OCHOBHbIE
ATambl BOJIOLUM PACTUTEIBLHOTO M KUBOTHOTO MUpa. ApoMopdo3sl y
pacTeHUil MU KUBOTHBIX. llosiBIEeHHWE, pacuBET W BBIMUPAHUE TPYIII
KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCcKOro MHUpa KaK OTPAKEHHE HBOJIIOLHU.
OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  YeJIOBEKa. AHTPOIOJOTHS Kak Hayka. Pa3Butue
MPEICTABICHUM O TMPOUCXOXKJICHUM 4YEJOBEeKa. MeTonbl H3y4eHUs
anTpornoreHe3a. CXOJACTBa Y pa3iuyusi YEJIOBEKA U  KUBOTHBIX.
CucreMaTnyeckoe MoJI0KEHUE YETOBEKA.

JBuwxymme cuiabl  (akTopbl) aHTpomoreHe3a. HacnmenctBenHas
M3MEHYMUBOCTh M €CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HM,
M3TOTOBJIEHUE OPYAUMN TPYAA, MBILIJIEHUE, PEYb.

OCHOBHbIE CTaJIUM M BETBU HBOJIIOLIUM YEJIOBEKA: aBCTPAIONUTEKH,
UYenosek ymenbiid, YenoBek nNpaMoxoasiuui, YemoBek HeaH1epTaIbCKUM,
Uenosek  pa3dyMmHbli. Haxonku  HCKOMAeMbIX  OCTaTKOB,  BpeEMs
CYILIECTBOBaHHUSI, OOJIACTh PACIPOCTPAHEHUs, OOBEM TOJIOBHOIO MO3ra,
o0pa3 KU3HH, OPYIAUSL.

Yenosedyeckne packl. OCHOBHBIC OOJIBIIIAE PACHI: €BPOICOUTHAS
(eBpasmiickasi), Herpo-aBcTpajIouaHas (3KBaTOpUaIbHAS), MOHTOJIOUIHAS
(azuarcko-amepukaHckas). YepThl NpUCHOCOOIEHHOCTU MPEACTABUTENEH



YeJIOBEUYECKUX  pac K  YCIOBUSAM  CylIecTBOBaHUsA.  EAumHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

JdeMoHcTpanum:

Iloptpersr: @. Penn, JI. Ilacrep, A. U. Onapun, C. Munnep, I
Opu, Y. lapBus.

Tabmumer u  cxeMbl: «Bo3nukHoBeHMe CONMHEUHOM CHCTEMED»,
«Pa3BuTtue opranudeckoro mupa», «PacturenpHas kieTka», «KuBoTHas
kietka», «lIpokapuorndeckass kietka», «CoBpeMeHHass cHCTeMa
opraHuyeckoro mupa», «CpaBHEHHE aHATOMUYECKUX 4YEpPT CTPOCHUS
YeJoBeKa M 4YeJIOBEKOOOpa3HBIX  00e3bsiH», «OCHOBHBIE MecTa
NaJCOHTOJOTMYECKUX HAaXOJOK NPEIKOB COBPEMEHHOTO YEJIOBEKA,
«/lpeBHenmme moan», «ApesHune mroam», «llepBble COBpeMEHHBIE
ToIn», «HenoBeyeckne pach».

O6opynoBanue: Mmymsiku «lIpoucxoxaenue uenoBeka» (OKHOCTHI
aBCTpaJONMUTEKA, MUTEKAaHTPOIa, HeaHIepTaiblla, KDOMAaHLOHIIA), CICTIKH
WM U300pakeHUsT KAMEHHBIX OPY/JU MEpBOOBITHOTO YesioBeKa (KaMHU-
qommepsl, pyomia, ckpebia), TECOXPOHOJOTHYeCKasi TaOIuIa, KOJIICKIIHS
«DopMBI COXPAaHHOCTHU UCKOTIAEMBIX JKHBOTHBIX U PACTCHUIN.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

[Tpaktudeckass padora Ne 1. «M3yueHuwe HCKOINAaeMbIX OCTaTKOB
pPacTEeHUM U )KUBOTHBIX B KOJIJICKITUSIX).

OKCKypcusi «IBOJIIOIUSL OpraHWYecKoro wmupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN U KpaeBeIUECKUN My3ei).

Tema 3. Oprann3mMbl 4 OKpYy:Kawiuas cpeaa.

OKoJlorusl Kak Hayka. 3ajayd W pasleiabl 3KOJIOruu. MeTomsl
AKOJIOTUYECKUX  HUCCIENOBAHUWA.  ODKOJOTMYECKOE  MHUPOBO33PEHUE
COBPEMEHHOI0 YEJIOBEKa.

Cpensl oOuWTaHHUS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAS,
NIOYBEHHAs, BHYyTPUOPTaHU3MEHHASI.

Okonorudyeckue  dakTopbl.  Kraccudukamus  3KOJIOTHYECKHX
¢dakTOopoB: abmoTHUecKue, OMOTHYECKHUE U aHTpOIoreHHbIe. JlelicTBHe
HKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotndeckue  (akTOpel: CBET, TeMIIepaTypa, BIAKHOCTb.
®dortonepuoausm.  IlpucnocobieHuss  OpraHM3MOB K JICHCTBHIO
abmoTHYecKux (hakTOpoB. bruosorndeckune puTMal.

buornueckue ¢akropel. Bumabl OHOTHYECKMX B3aUMOJICHCTBUM:
KOHKYPEHIUS, XWUITHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutuswm,
Koomnepauus, MYTYyaJIl3M, KOMMEHCaIIU3M (KBapTHUPAHCTBO,
HaxXJICOHUYECTBO). AMEHCANU3M, HEUTpanu3M. 3HAUYeHHWE OWOTHYECKHX
B3aMMOJEUCTBUI I CYUIECTBOBAaHUSI OPraHU3MOB B MPHUPOIHBIX
COO0O01eCTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKUA  MOMYJISAIHUH. OcHoBHbIE
MOKa3aTeau MOMYJSLMHU: YHUCICHHOCTh, IUIOTHOCTh, POXKIAAEMOCTD,
CMEpPTHOCTb, MPUPOCT, MUTpalus. JJMHAMUKA YUCIEHHOCTH MOMYJISIIUU U
e€ perymusnus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymOoapaT, K. @. Pynwe, 3. ['ekkens.

Tabmuuer 1 cxembl: kapta «[Ipupomnsie 30HBI 3emum», «Cpembl
oOuTaHus OPraHu3MOBY, «DoTtonepruoan3m», «Tonmynsuumny,
«3aKOHOMEPHOCTH POCTa YKMCICHHOCTH MOMYJSUUU HUHPY30pUU-
Tydenbkny, «lluieBbie nenm».



JlabopaTopHble U NpaKTHYeCcKHe PadoOThI:

Jlabopatopnass pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH
pacTeHuil U3 Pa3HbIX MECT OOUTAHUS.

Jlaboparopnast padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIeyCcay.

[Ipaktuueckass pa6ora No 2. «lloacu€r MIOTHOCTH MOMYJISLIUAMA
Pa3HBIX BUJIOB PACTEHUI.

Tema 4. Coo01iecTBa ¥ IKOJIO0IMYECKHE CUCTEMBI.

CoobmiecTtBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a:
BUJIOBasi, MPOCTPAHCTBEHHas, Tpoduueckas (numenas). Bunbl-
noMuHaHTHI. CBSI3U B OMOIICHO3E.

Dkoyiorudeckue cucteMsl (dkocuctemsl). [Tonarre 06 s3xocucTeMe u
OHMOreoleHose. DyHKITMOHATIBHBIE KOMITOHEHTBI 9KOCHUCTEMBI:
POJIYIIEHTHI, KOHCYMEHTHI, PeAylEeHThl. KpyroBopoT BelecTB U MOTOK
SHEpPruM B 3Kocucteme. Tpodudeckue (MUIEBBIE) YPOBHU SKOCUCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIE MOKA3aTeNIM SKOCUCTEMBI: OromMacca,
OPOJIYKIMSA. ODKOJOTUYECKUE TMUPAMHBI: TPOIYKIIMH, YHUCICHHOCTH,
oumomaccel. CBOHCTBAa JSKOCHCTEM: YCTOWUYHMBOCTh, CaMOPETYJIAIUS,
passurue. Cykieccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMA
XBOWHOTO UJTM MTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTCHHBIC 9KOCHUCTEMBI. ATPOIKOCUCTEMBI.
Ypboskocuctembl.  buonmorndeckoe W XO3AWCTBEHHOE  3HAYCHHUE
arpodKOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (GakTop YCTOWYMBOCTH  DKOCHCTEM.
CoxpaHeHre GMOJIOTMYECKOTr0 pa3Ho00pasus Ha 3emIie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB u
cTpykTypa 6umocdepsnl. XKXuBoe BeriecTBo u ero ¢yHKuu. OcoOEHHOCTH
ounocdepsl Kak riao0agbHOM IKOCUCTEMBI. J[MHAMUYECKOE PaBHOBECHE U
oOpatHas cBs3b B Onocdepe.

KpyroBopoThl BemecTB U OMOT€OXMMHUYECKHE IUKIIBI AJIEMEHTOB
(yrnepona, azora). 30HaAIBHOCTH Onochepsl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuectBo B Onochepe 3emin. AHTPOIIOTEHHBIC M3MEHEHUS B
ouocdepe. ['odanbHBIC SKOJIOTHIECKHUE MPOOIEMBI.

CocymiecTBoBanue nmnpupoasl U 4yenoBedecTBa. (CoxpaHeHHE
OouopazHooOpa3usi Kak OCHOBa YycroiumBocTu Ouocdeprl. OcHoBa
pallMOHAJLHOIO  YIpPAaBIEHHUS  NPUPOJHBIMU  pecypcaMuM M HX
ucroyib3oBaHue. JlocTukeHns: OMOJIOTUU U OXpaHa IPUPOJIBI.

JdemoncTpanum:

[Toptpetst: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

TaOmuupl u cxembl: «llumeBble 1enn», «buomeHo3: cocTaB
cTtpykrypa»,  «lIpupomubie  cooOmiectBa»,  «llemn  muTaHus»,
«Okonoruveckas nmpamuaa», «bmochepa m demoBek», «Ikocucrema
IIMPOKOJIUCTBEHHOIO JIeca», «IKOCHUCTEMA XBOMHOro Jieca», «buoieHos
BOJ0EMAY, «ATpolieHo3», «lIprumMepHble aHTPONOTeHHbIE BO3CUCTBUS HA
pupoy», «BakHelllre HCTOYHUKY 3arpsi3HEHUs] BO3AyXa U IPYHTOBBIX
Boa», «llouBa — BakHelmas cocTaBisonias oOwocheprbr», «DakTopsl
Jerpaaaiuu MIOYBY, «ITapHUKOBBIN abdexT, «DakTopbl
paguoaKTUBHOTO  3arpsisHeHus  Ouocdepr», «OOmas  CTpyKTypa
ouocdeps», «PactipocTpanenue xxu3Hu B onocdepe», «O30HOBBIN IKpaH



ouocdepn», «kKpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
IIPUPOIEN.

O6GopynoBaHue: Mojenb-anIukanus « Tunudyabsie OUOIIEHO3BIY,
repOapuit  «PactutenpHble cooOiiecTBa», Koiekuuu «buorneHosy,
«Bpenurenu BaKHEHIINX CEIBCKOXO3SIICTBEHHBIX KYJIbTYp», repOapuu u
KOJUIEKLIMM PpACTEHUW U IKUBOTHBIX, IIPUHALICKAIIME K Pa3HBIM
AKOJIOTMYECKUM TpymmnaMm ojaHoro Bujaa, Kpachasa kaura Poccuiickoii
®denepanuu, U300pakeHUsi OXpaHSAEMbIX BUJIOB PACTEHUN M JKUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110
BNUOJIOT N HA BA30BOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBaroTCsi TpeOOBaHUS K
pe3yapTaTaM OCBOEHHs OOy4yaroLUMHCS IPOrpaMM CPEIHEro OOIIEero
00pa30BaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX PE3YJbTATOB OCBOCHHS MpEeAMETA
«buonorus»  BBIJCICHBI  CICAYIONIME  COCTABISIONIME: OCO3HAHUE
00y4aroUMHCS POCCUUCKON IPaskIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH
K CaMOpAa3BUTHIO, CAMOCTOSITEIbHOCTH W CaMOOIPEICIICHUIO0, HaI4ne
MOTHBallMM K OOYYEHUIO OHWOJIOTHH, ILICJICHANPABICHHOE Pa3BUTHE
BHYTPEHHUX YOEKJIEHUNM JTUYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH U
UCTOPUUYECKUX TPATUIIUNA Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh
U CIIOCOOHOCTh  OOydYarolmuXcs  PYKOBOJICTBOBAaTHCS B CBOEH
NEATeTbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMU
cucteMe OHMOJOTMYECKOTO O00pa30oBaHMs, HAJUYUE DKOJIOTUYECKOTO
IPaBOCO3HAHMS, CIIOCOOHOCTH CTAaBUTh IIEIM U CTPOUTH >KU3HEHHBIE
TIJTAHBI.

JIuyHOCTHBIE  pe3yJbTaThl OCBOCHUA TmpeaMera «buosorusy»
JOCTUTAIOTCS B €IMHCTBE Y4eOHOM M BOCIUTATENIBHOM AESTENIbHOCTU B
COOTBETCTBUHM C TPAJULHMOHHBIMU POCCHUICKUMH COLUOKYJIBTYPHBIMH,
UCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHSATHIMU B
oOlIecTBe TMpaBWIaMHM M HOPMaMU TMOBEJEHUS U CIOCOOCTBYIOT
npoleccaM CaMOIIO3HaHUs, CAMOBOCIIUTAHUS U CAMOPA3BUTHUS, Pa3BUTHS
BHYTPEHHEH NO3WLHMHU JUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY M
PaBONOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO, B3aWUMHOTO
yBOKECHHS, OEPEKHOTO OTHOIICHUS K KYJIbTYpPHOMY HACIEIUIO H
TpaJIuIysIM MHOTOHAllMOHANBbHOTO Haponaa Poccuiickon @enepanuu,
IPUPOJIE U OKPYKAIOLIEH cpefie.

JIndHOCTHBIE  pe3ynabTaThl  OCBOGHHUA  y4yeOHOro  TpeaMeTa
«buonorus»  MOMKHBI ~ OTpakaTb TOTOBHOCTh W CIOCOOHOCTH
oOydJaromuxcss PYKOBOJCTBOBATHCSA  CHOPMUPOBAHHON  BHYTPECHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTALWM, MO3UTUBHBIX
BHYTPEHHHX YO€XKICHHI, COOTBETCTBYIOIMIMUX TPAAUIIMOHHBIM IIEHHOCTAM
poccuiickoro oOIlecTBa, pPACIIMPEHUE >KU3HEHHOTO OMbITa M OIbITa
NEATEIbHOCTH B MPOLECCE peaau3alyd OCHOBHBIX HalpaBJICHUN
BOCIIUTATENIbHOW JIESITENIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKONW ITO3MIIMK OOYyYaromerocs Kak
AKTUBHOTO U OTBETCTBEHHOTO WICHA POCCHUMCKOTO OOIIECTRA;

OCO3HAHHWE CBOMX KOHCTUTYLUMOHHBIX TMpaB U OOSI3aHHOCTEH,
YBa)KEHHE 3aKOHA U TIPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JIEATEIBHOCTH IIpH
CO3JJaHUM YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATEIbHBIX
3a/1a4, BBIOJIHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTD OMNpPEENsATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBACHSTH €€;



yMEHUE Y4YUTBIBATH B CBOUX JEUCTBUSX HEOOXOIUMOCTH
KOHCTPYKTHUBHOTO B3aUMOJECUCTBUS JIOAEH C pa3sHbIMH YOESXKICHUSIMH,
KYJIbTYPHBIMU IEHHOCTSIMU U COLUAJIBHBIM MOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOIO
BBINIOJIHEHUS Yy4€OHBIX, MO3HABATEJbHBIX M HCCIEAOBATENIbCKUX 3aj1ad,
YBKUTEJIIBHOTO OTHOIIEHUS K MHEHHMIO ONIOHEHTOB HpHU OOCYXKICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COAEPIKAaHNUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh POCCUUCKOM TpaxAaHCKOM WJICHTUYHOCTH,
NaTPUOTU3MA, YBAaXKEHHS K CBOEMY HApoJay, YyBCTBAa OTBETCTBEHHOCTH
nepex Ponunon, ropmoctu 3a CBOW Kpaill, CBOXO PoauHy, CBOM SI3BIK U
KyJbTYpY, IIPOILJIOE U HACTOSLEE MHOMOHALIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEAUIO U MaMSATHUKAM
OpUpOabl, JOCTWXKEHMsIM Poccun B Hayke, MCKYyCCTBE, CHOpTE,
TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTDH OLIEHUBATH BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTHE OMOJIOTMM, TMOHMUMAaHHUS 3HAYEHUS OMOJOTMU B IMO3HAHUU
3aKOHOB MPHUPO/JIbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO OOIIECTRA;

uaeitHas yO0exJAEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3allluTe
OtedecTBa, OTBETCTBEHHOCTD 32 €T0 CYJb0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOAa;

c(OpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHHS,  JTUYECKOTO
NOBEJICHNUS;

CIIOCOOHOCTh OLIEHHWBATh CHUTYallMI0 W TPUHUMATH OCO3HAHHBIE
pelIeHns, OPUEHTUPYSICh Ha MOpPAJbHO-HPAaBCTBEHHBIE HOPMBI H
LEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYyAYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISAM, CO3[IaHHIO0 CEMbU
Ha OCHOBE OCO3HAHHOIO MPUHATUA LEHHOCTEM CEMEHMHOW XWU3HU B
COOTBETCTBHH C TpaauLIUsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHYECKOE OTHOIICHHE K MHPY, BKIIOYas OSCTETUKY ObITa,
HAyYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX
OTHOIICHUH;

MIOHMMaHUE 3MOLUOHAIBHOTO BO3JECHCTBUS XKUBOW IPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXXCHUIO B Pa3HbIX BHJAAX HCKYCCTBa,
CTPEMJICHUE TPOSIBIISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3snyeckoro BocnuTAHUSA, (GOPMHPOBAHHUSA KYJIbTYPbI
310POBbA M IMOLMOHAJILHOI0 0J1arONOJyYHs:

MOHMMAaHUE W peanun3als 3J0pOBOT0 U 0€30MacCHOTO 00pa3a KU3HU
(3n1opoBoe TMTaHWE, COOJIIOJICHWE TUTHEHUYECKUX NPABWI M HOPM,
cOaTaHCUPOBAHHBIA PEXXHUM 3aHATUN U OTIBIXA, peryiisipHas (pu3udeckas
AKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOLIEHUS
K COOCTBEHHOMY (DPHU3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

IMOHMMAaHHE [IEHHOCTH MPAaBUJI UHIUBUAYAJIBbHOTO U KOJUIEKTUBHOIO
0€301acHOro MOBEACHMS B CUTYalUsAX, YTPOXKAIOIIMX 3A0POBBIO U KU3HU
JIOJIEH;



OCO3HAHUE TOCIEACTBHM M HENPUATUS BPEIHBIX MPHUBBIYCK
(ynotpeOneHus alnKorosisi, HAPKOTUKOB, KypEeHHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTH MacTepCTBa,

Tpyoitooue;
TOTOBHOCTh K AaKTHUBHOH JCATCIBHOCTH TEXHOJOTHYECKOH U
COLIMaIbHOU HaIPaBJICHHOCTH, CITOCOOHOCTH WHUIIUAPOBATH,

IJTAHUPOBATh U CAMOCTOSATENIBHO BBINOJIHATH TAKYIO IE€SITEIBHOCTD;

UHTEpEC K paziuyHbIM chepam MpoPecCUOHATBHON JNeATEIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymed mnpodeccun U
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIaHBbI;

TOTOBHOCTH M CLIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA
MIPOTSHKEHUU BCEH JKU3HU,

7) 3K0JIOTUY€eCKOT0 BOCTIMTAHMS

HKOJIOTMYECKH LEJIeCOO0pa3HOe OTHOIIEHHWE K MpUpOJie Kak
WUCTOYHUKY KU3HU HA 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILIEHUE YPOBHS OKOJOTHYECKOM KYyJIbTYphl: NpUOOpEeTEeHUE
OMBITA MJIAHUPOBAHUS TTIOCTYIIKOB U OLIEHKH MX BO3MOXHBIX MOCIEICTBUI
JUI OKPY>KAKOIIEN Cpelibl;

OCO3HAHHME TJIO0ANIBHOTO XapaKTepa JKOJOTMYECKHX MpodsieM u
nyTeH uX pelnieHus;

CIIOCOOHOCTh ~ MCIIOJIB30BaTh MPUOOpETaeMble MpU  HM3YyYEHUU
OMOJIOTMM 3HAHUS M YMEHUS TPU PEIICHUH TMpoOJieM, CBA3aHHBIX C
palrOHaIbHBIM MPUPOIONIOIB30BAHUEM (cobmonenue MIpaBUJl
NOBEJEHNS B MPUPOJAE, HAIMPABICHHBIX HAa COXPAHEHUE PAaBHOBECUS B
HKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OMOChEpPHI);

AKTHUBHOE HEINPUATHE ACHUCTBUM, MPUHOCIIIUX BPEA OKpPYKAIOUIEH
OPUPOJHOM  Cpelle, YMEHHE MPOTHO3UPOBATH  HEOJIAroNpHUsTHHIC
AKOJIOTUYECKUE  TOCJIEACTBUS  NPEANPUHUMAEMBIX  ACHUCTBUI WU
IpeA0TBpAIATh UX;

HaJIU4YUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJIEHUS, 3KOJIOTMYECKON
KyJIbTYpbl, OIbITa JACATEIBHOCTA 3KOJOTHYECKOW HaINpaBICHHOCTH,
YMEHUS PYKOBOJCTBOBATHCSA MMH B IO3HABATEIbHOW, KOMMYHUKATUBHOMN
U COIUAIBHOM NPAKTUKE, TOTOBHOCTH K YYacCTHIO B MPAKTUYECKOMN
NEeATEbHOCTU SKOJIOTHYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33pEHU, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOI'0 Ha JHajore KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOM KYJIBTYpPbl Kak
CpeACTBa B3aUMOJECHUCTBUS MEXKY JIFOABMU U MO3HAHUS MUPA;

MMOHMMaHHE CreUU(PUKN OMOJIOTMU KaK HAyKH, OCO3HAHUS €€ PO B
dbopMHUpOBAaHUN  PAIMOHATIBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUA
LEJIOCTHOTO MPEACTaBIEHUsI OO0 OKpYXaloIEM MHUpPE KAaK O €JIMHCTBE
NpUPOJIbI, YeJIOBeKa W  O0OIllecTBa, B IO3HAHUU  MPUPOJHBIX
3aKOHOMEpPHOCTEH M pEIIeHWH MpoOJieM COXpaHEHUS MNPUPOJTHOTO
paBHOBECHUS;

yOeKIEHHOCTh B 3HAYUMOCTH OHMOJOTMM JJII COBPEMEHHOMU
UMBWIK3ALUKA: OOECIIEUEHUsS] HOBOIO YPOBHSA Pa3BUTUS MEJUILIMHBI,
CO3JJaHU€ MEPCHEKTUBHBIX OHMOTEXHOJOTHUW, CHOCOOHBIX  peIIaTh



pecypcHbIe IPOOJIEMbI pa3BUTHS YEIIOBEUECTBA, MTOMCKA MyTEH BBIXOA U3
IJI00QJIBHBIX HKOJIOTMYECKUX IMpo0jeM M obOecrneueHus nepexona K
YCTOHYMBOMY DPa3BUTHIO, PAllMOHATEHOMY HCIIOJIB30BAHUIO MPUPOIHBIX
pecypcoB 1 (POpMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HU;

3aMHTEPECOBAHHOCTDH B TIOJYYCHUH OMOJIOTHUECKUX 3HAHUH B LETSAX
MOBBIIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, KaK
COCTaBHOW dYacTH (PYHKIMOHATBHOW T'PaMOTHOCTH OOYyYarolIuXcs,
dbopmupyemoii mpu U3y4eHur OUOJIOTUY;

NOHMMAaHUE CYIIHOCTH METOJOB I[IO3HAHUS, WCIONb3YEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh MOJTydaeMble 3HAHUS
Ui aHaM3a W OOBSICHEHHS SIBICHHM OKpPYXKAIOIIeT0o MHUpa |
NPOUCXOAAIINX B HEM H3MEHEHHH, YMEHHE [enaTb OO0OCHOBaHHbBIE
3aKJIFOUYEHUS] Ha OCHOBE HAyYHBIX ()aKTOB M HMMCIOIIUXCS JAHHBIX C
IEJIBIO MTOJTYYEHHUs JJOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh ~ CaMOCTOSITEIBHO ~ WCTIOJIB30BaTh  OHMOJOTHUYECKUE
3HAHUS JJIS PEIICHUs TPOOJIeM B PEabHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAaHWE IICHHOCTH HAyYHOW JEeATEIBHOCTH, TOTOBHOCTb
OCYIIECTBJISITh TMPOCKTHYID M  HCCIEJIOBATEIbCKYIO  JICATEIHHOCTH
WHIUBHYaJILHO U B TPYIIIIC,

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHUIO U
caMo00pa3oBaHUIO, K AaKTUBHOMY IIOJIYUCHHIO HOBBIX 3HAHUH 110
OHMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3ysIbTaThl OCBOSHHUSI Y4eOHOro MpeaMera
«buronorusy BKIIOYAIOT: 3HAYUMBIC JJIsI (GOPMUPOBAHUS MUPOBO33PEHUS
00ydJaromuxcss MEXIUCIUIUTUHHAPHBIC (MEXIIPEIMETHBIC) OOICHAYIHBIC
MOHATHSA, OTPAXKAIOIINE IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa |
crienupuKy METOJ0B MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax
(BemiecTBO, HHEPrHs, SBICHHUE, IPOIECC, CHUCTEMa, HAy4YHBIH (aKT,
IPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBaHUE,
HAOMIOJIEHUe, W3MEpPCHHE, JKCIIEPUMEHT W JPYTuX), YHHUBEPCATbHBIC
yueOHbIe JeHCTBUS (mo3HaBaTeNNbHBIC, KOMMYHHUKAaTHBHBIC,
perysTHBHBIE), oOecreunBaromue ¢GopMupoBaHue (YHKIIMOHATBLHON
TPaMOTHOCTH U COITMATBHONW KOMIIETEHIIMM OOYYalONUXCs, CIOCOOHOCTD
OOy4JaromMXCsd  WCIOIb30BaTh  OCBOEHHBIE  MEXKIMCIHMIUIMHAPHBIC,
MHUPOBO33PEHYECKHNE 3HAHUS U YHHUBEpCAIbHBbIC yueOHBIC NEHCTBUS B
MO3HABATEIILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHbIE PE3YNbTaThl OCBOCHHS IMPOTPAMMBI  CPETHETO
o011ero 00pa3oBaHusl TOKHBI OTPAXKATh:

OBiajeHUe YHUBEPCAJbLHBIMH Y4YeOHBIMU NO3HABATEJIbHBIMH
AEeCTBUAMM:

1) 6a30BBI€E JTJOrHUYecKHe JeiCTBHS:

CaMOCTOATEITHHO (OPMYIMPOBATh M AKTYyaJU3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIONIb30BaTh TMPU OCBOCHUHM 3HAHWUWA MPUEMBI  JIOTUYECKOTO
MBIUIEHUsT  (aHanmW3a,  CHWHTE3a, CpaBHEHUWS,  KjiacCUUKAIINH,
0000111eHUS ), PACKPBIBATh CMBICT OMOJIOTUYECKUX MOHATHUN (BBIACIATH UX
XapaKTepHbIC PU3HAKA, YCTAHABIUBATH CBSI3U C APYTUMH TTOHSATHSIMH);



OMPENENATh 1NN JIeITeIIbHOCTH, 3a7aBas MmapameTpbl U KpUTEpUU
WX  JOCTH)KEHHUS, COOTHOCUTH  PE3yJbTaThl  JEATEIbHOCTU  C
MOCTaBJICHHBIMHU 1LIEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATUSA IJI1 OOBACHEHUSI (PAKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTUUECKHUE pacCyXIeHUs (MHIAYKTUBHBIC, NEIyKTHUBHbIE,
[0 AaHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH U TMPOTUBOpPEYHUS B
paccMaTpUBaEMBbIX SIBJICHUSAX, (DOPMYIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

OPUMEHATh CXEMHO-MOJICNIbHBIE CpEJICTBA ISl TPEACTABICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHHM B H3y4aeMbIX OHOJOTHYECKUX
00beKTax, a TaKXke MPOTUBOPEUMIM pPa3HOTO POJA, BBISBICHHBIX B
pa3IUUHbIX HHGOPMAIMOHHBIX HCTOUHHUKAX;

pa3pabarbiBaTh IUIaH peEHIEHUsS MPoOJeMbl ¢ YYETOM aHaIu3a
UMEIOIINXCSI MaTepUaIbHBIX M HEMaTePUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JI€SITECIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YIBTATOB 1LIEJIAM, OIICHUBATh PUCKH TOCJICACTBUMN JEATEILHOCTH;

KOOPJIMHUPOBATh W BBINOJIHATH PabOTy B YCJIOBHUAX pPEaIbHOTO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TPU PEHICHUU IKU3HEHHBIX
npooJieM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHS:

BJIAJIETh HAaBBIKAMH Y4YCOHO-HCCIIEIOBATEILCKOH H TMPOCKTHOU
NEATeNIbHOCTH, HaBBIKAMH pa3pelieHus mpoljieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB  PEIICHHS
IPaKTUYECKUX 3aJ1a4, TPUMEHECHHUIO PA3IUIHBIX METOJIOB ITO3HAHUS ;

UCIIOJIB30BaTh PA3UYHbIE BHJBl JICSITCIHHOCTH IO IOJYUYESHUIO
HOBOTO 3HaHMsI, €T0 UHTEPIIPETalluU, TPeoOpa3oBaHUI0 U TIPUMEHEHHUIO B
y4eOHBIX CHUTYyallUsiX, B TOM 4YHCJIE€ TPU CO3JaHUU YUYEOHBIX U
COITMATBHBIX MTPOEKTOB;

dbopMupoBaTh HAyYHBIA THUIl MBIIUICHHS, BJIAJETh HAaYIHOU
TEPMHUHOJIOTHEH, KITFOYEBBIMH IMMOHITHAMU W METOJIaMH;

CTaBUTh ¥ (opMynaupoBaTh  COOCTBEHHBIC  3ajJaud B
00pa3oBaTeILHOMN ACATEILHOCTH U KU3HECHHBIX CUTYAIIHX;

BBISIBIIATh TPUYUHHO-CJICACTBCHHBIC CBA3M M aKTyaJIM3UPOBATH
3a/1a4y, BBIABUTATh TUIIOTE3y €€ PEIICHHS, HaXOJUTh apTryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a]aBaTh NapaMeTpbl U KPUTEPUHU
pelieHus;

aHAJM3HPOBATH MOJYUYECHHBIE B XOJI€ PEIICHUS 3aJa4ydl Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH N3MEHEHUE
B HOBBIX YCJIOBHSIX;

7aBaTh OIICHKY HOBBIM CHUTYaIlHsiM, OIICHHBATh MPHOOPETEHHBIM
OTIBIT;

OCYILIECTBIISITh 1EJICHANPABICHHBIM TOUCK IEpPEeHOCa CPEICTB U
crioco0O0B JIEUCTBUS B MPO(ECCHOHAIBHYIO CPEAY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO U MPAKTUYECKYIO
00JIaCTH KU3HEACSITEIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJEH, MpemiaraTh OPUTHHAIBHBIC IMOAXOIBI U
pelieHus, CTaBUTh MPOOJIEMBbI U 3a]1a4uH, JIONYCKAIOIINE AJIbTEPHATUBHbIC
peuieHus.

3) pabora ¢ uHpopMaumeii:



OpPUEHTUPOBATHCS B Pa3IMYHBIX UCTOUYHHMKAX MH(pOpMaIUK (TEKCTe
y4eOHOro nocoOus, HayYHO-NOMYJISPHON JUTEpaType, OMOJOrMYECKUX
CIOBapsiIX W CIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh MH(GOPMAIUIO PA3NIMYHBIX BUIOB U (HOPM
MpEACTaBICHUs, KPUTHYECKHM OIIEHMBAaThb €€  JOCTOBEPHOCTh M
HEMPOTUBOPEUYHBOCTb;

(GopMynHpoBaTh 3aMpPOChl U NPUMEHSATH PA3IUYHBIE METOIbI MPHU
MOMCKE M OTOOpe OHOJOTrMYecKON HH(POpMalnuU, HEOOXOIUMOM s
BBITNIOJIHEHUS YU€OHBIX 3a/1a4;

npuoOpeTaTh OTIBIT WCIIOJIB30BaHUs H(pOPMAaIMOHHO-
KOMMYHUKAaTUBHBIX  TEXHOJIOTHI,  COBEpIIEHCTBOBaTb  KYJIbTYpPY
AKTUBHOI'O UCIIOJIB30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEILHO BBIOMPATH ONTHUMANIbHYIO (HOpMY NpeacTaBlICHUS
ouosiornueckoit uapopmanuu (cxeMbl, rpaduKy, IUarpaMmbl, TaOJHUIIHI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Kaue€CTBE CpPEJCTBA MpH padore ¢
Oounonornyeckoil uHMopMaIMeil: TpUMEHATh XUMUYecKue, (pusndeckue u
MaTEeMaTUYEeCKUe 3HAKM M  CHUMBOJBI, (opmynbl, abOpeBHATypy,
HOMEHKJIATypy,  HKCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH;

BJa/IeTh HAaBBIKAMHU PpACIIO3HABAaHUS MW 3alUTHl HH(POpPMAIIUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBnagenne YHHBepPCATbHBIMU KOMMYHHKATHBHBIMHI
NEeHCTBUAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAllUM BO BceX c(epax >KU3HU, aKTUBHO
y4acTBOBAaTh B JHAJIOTE€ WJIM JUCKYCCHUHM IO CYIIECTBY O0OCYXKIaeMou
TeMbl  (YMEHHE 3a/JaBaThb  BOINPOCHL,  BBICKA3bIBaTh  CYXKIEHUS
OTHOCUTEJIBHO  BBITIOJIHEHUS  TpeJJiaraéMod  3aJadyd, Y4UThIBATh
MHTEPECHI U COTIIACOBAHHOCTD MO3UIINNA JPYTUX YYACTHUKOB JUAIOTa WIN
JIMCKYCCHH );

pacrio3HaBaTh HEBepOaJbHBIC CpPEJICTBA OOINCHUS, IOHUMATH
3HAUYEHHWE  COIMAIbHBIX  3HAKOB, IMPEANOCHUIOK  BO3HHMKHOBEHHUS
KOH(QIUKTHBIX CUTyallud, YMETb CMSAr4aTb KOH(JIMKTBI U BECTH
IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOAMU OOINEHUS W B3aUMOJEHCTBUSA,
IIOHUMAaTh HaMEpPEeHUs JAPYTHX JIOACH, NpPOSBIATH YBaKUTEIbHOE
OTHOILIEHUE K COOECeHHKY U B KOPPEKTHON (opme ¢opMyaupoBaTh
CBOM BO3PAKEHHUSI,;

pa3BEPHYTO H JIOTMYHO M3JaraTb CBOK TOYKY 3pEHHUS C
HCIT0JIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl AeATeJbHOCTD:

NOHMMAaThb W  HCIOJNb30BaTh IPEUMYLIECTBA KOMAHJIHOH U
WHAMBUIYAJIbHOM pPa0OThl MpPH pEUICHHH OHOJOTHYEcKOil MpoOsieMbl,
O00OCHOBBIBaTh ~ HEOOXOAMMOCTh TNPUMEHEHHsS  TPYNIOBBIX  (GopMm
B3aMMOJICUCTBYS TIPU PEIICHUH YIeOHOW 3a/1a4u;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JCUCTBUU C y4&TOM
OOIIMX UHTEPECOB U BO3MOYKHOCTEH KaXkJIOTO UJI€HA KOJIEKTHBA;

MIPUHUMATh LEIM COBMECTHOM JESITEIbHOCTH, OPraHW30BbIBAaTh U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOOCTHXKEHHMIO: COCTaBJIATh IUIaH



JNEUCTBUM, pacupelessiTb poiad € Y4YETOM MHEHHM YYaCTHUKOB,
00CYyXJ1aTh PE3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KAXKIOIO0 YyYaCTHHUKA
KOMaH/Ibl B OO pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBbl€ MPOEKTHI, OLEHUBATH UAEH C TIO3UIIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh ~ IO3UTUBHOE  CTPATETMYECKOE  IOBEACHUE B
Pa3IUYHBIX CUTYalUsX, MPOSIBISATH TBOPYECTBO U BOOOpa)keHHE, OBITH
WHUIIMATUBHBIM.

OBJjajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMU JI€HCTBUSIMU:

1) camoopranuzanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIA BBISIBICHUS TPOOJieM U
UX pElICHUs B )KU3HEHHBIX U YUYCOHBIX CUTYaIUSX;

BbIOMpAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHMA LEJeBble H
CMBICJIOBBIE YCTAHOBKHM B CBOMX JEHCTBUAX U MOCTYIKAX MO OTHOIIEHUIO
K )KUBOU MPUPOJAE, CBOEMY 30POBBIO U 3JOPOBBI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IIO3HABATEIIBHYIO JEATEIbHOCTD,
BBISIBJISITH MPOOJIEMBI, CTAaBUTh U (DOPMYITUPOBATH COOCTBEHHBIE 33]]a4H B
o0pa3oBaTeIbHON EATEIbHOCTH U KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH pPEUICHUs MPOOJIEMBbI C Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacmiMpATh paMKH ydyeOHOro IMpeJMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNH;

7enaTb OCO3HAHHBIA  BBIOOp, apryMeHTHpOBaTh €ro, Oparthb
OTBETCTBEHHOCTbH 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CcrocoO0CTBOBaTh  (OPMHUPOBAHUIO U TMPOSBICHUIO  IIUPOKOU
SPYAUIIMU B Pa3HBIX OOJACTSIX 3HAHUM, IMOCTOSHHO IMOBBIMIATH CBOM
00pa3oBaTeIbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

NaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B
NEeATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LESAM;

BJI/IETh HaBBIKAMHU TI03HABaTEIbHOW pedeKCuu Kak OCO3HaHUS
COBEPIIAEMBIX IEUCTBUN U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMUI, WCIOJIH30BaTh MPUEMBI PEPIICKCUU ISl OLIGHKH CUTYalluH,
BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PELICHUS MO
UX CHUKEHUIO;

OpUHUMATh MOTHBbI M apryMEHTbl JpPYrUX [pH  aHalIu3e
PE3YIBTATOB JIEATEIIBHOCTH;

3) npuHsATHE ce0s U APYTUX:

IpUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

OpUHUMATh MOTHBBI M apryMEHTbl JAPYrUX T[pU aHAIINU3E
PE3YIBTATOB JIEATEIILHOCTH;

PU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKHU;

pa3BHBaTh CIIOCOOHOCTh IMOHHMMAaThb MHUpP C HO3ULUUU JIPYroro
YEJI0BEKA.

HNPEIMETHBIE PE3YJIBTATDBI



[IpeametHbie pe3ynbTaThl ocBoeHUs nporpammbl COO no 6uongoruu
Ha 0a30BOM YpOBHE BKIJIIOYAIOT ClieU(PUUYECKUE 1 yueOHOro mpeameTa
«buonorus» Hay4dHble 3HAaHHA, YMEHHA M CHOCOOBI JACHCTBUH IO
OCBOCHHIO, HHTEpPNpeTallui U MNpeoOpa3oBaHHUIO 3HAHUM, BUIBI
NEATEIHOCTHU M0 MOJY4YEHUI0 HOBOTO 3HaHUSA M IPUMEHECHMIO 3HAHUU B
pPa3IUYHBIX YYEOHBIX CHUTYallMsIX, a TAaKXE€ B peajbHbIX >XU3HEHHBIX
CUTyallusX, CBSI3aHHBIX C Owuonorueil. B mporpamme mnpeameTHbIe
PE3yNIbTAaThl MPEACTABIEHBI IO r0/1aM 00yUYEHUSI.

[IpenmeTHblEe  pe3ylbTaThl  OCBOCHHMS  y4yeOHOro  mpeaMera
«buonorus» ¢ 10 knacce NONMKHBI OTPAXKATH:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OUOJIOTHMU B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA W HAYYHOTO MHUPOBO33PEHHS, O
BKJIQJIE POCCHUICKMX M 3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Oouonoruv, (QYyHKIMOHAIBHOW TPAMOTHOCTH 4YEJOBEKA /I PEIICHUS
AKU3HEHHBIX 3a/a4;

YMEHHE PACKPHIBATH COJEpKaHHE OHUOJOTHYECKUX TEPMUHOB U
NOHSITUM: >KU3Hb, KJIETKA, OpraHu3M, Meraboynm3Mm (O0OMEH BeIIeCTB U
NpeBpallleHue HHEPruu), TOoMeocTa3 (CaMOperynsius), YpOBHeBas
OpraHu3anus >HUBBIX CHCTEM, CAMOBOCIHPOM3BEICHHE (PEMPOMYKIIUs),
HACJIECTBEHHOCTh, N3MEHUNBOCTh, POCT U Pa3BUTHUE;

yMEHHEe  u3jaraTb  OWOJorMYecKue  Teopun  (KIeTOodHas,
XpOMOCOMHAsl, MYTallMOHHAs, ILEHTpaJibHas JOTMa MOJIEKYJISIPHON
ouonorun), 3akoHbl (I'. Mengens, T. Moprana, H. 1. Basunosa) u
yuyeHus (0 UEHTpaxX MHOTooOpa3usi U TMPOUCXOKIACHUS KYIbTYpPHBIX
pacrenuii H. 1. BaBuiioBa), onpenensTh TpaHUIlbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM;

yMEHHE BIAJETh METOJAMH HAYYHOTO TIO3HAHUS B OWOJIOTHUU:
HAOJIIOICHUE W OIMCaHWE S>KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHHIA,
opraHu3anyds W  TPOBEJACHUE  OMOJOTMYECKOTO  SKCIEPHUMEHTA,
BBIJIBUKECHHE TUIIOTE3bI, BBISIBIICHUE 3aBUCHUMOCTH MEXKITY
UCCJIEIYEMBbIMH BEIMYMHAMH, OOBSCHEHHE TMOJTYYEHHBIX pEe3yJIbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX NOHSATUNA, TEOPUN U 3aKOHOB, YMEHUE JEIaTh
BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIETATh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KIIETOK
MPOKAPUOT U  DYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOCHHOCTH MPOILIECCOB: 0OMEHA BELIECTB U MPEBPALLECHUS
SHEPruM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO0 U SHEPreTHYECKOIo
oOMeHa, XeMOCHHTE3a, MUTO3a, MEi03a, OIJI0JJOTBOPEHHUS, PAa3MHOKEHUS,
WHJVMBHUIYaJbHOTO Pa3BUTHSI OpraHu3Ma (OHTOreHE3);

YyMEHUE TPUMEHATH [OJIYyYECHHbIE 3HAHUS ISl OOBSCHEHHS
OMOJOTUYECKUX TMPOIECCOB W SBIICHUM, IJISI TPUHATHS TPAKTHUYESCKUX
pelieHnid B MOBCEIHEBHOM JKU3HU C LEIbl0 oOecrieueHus 0€30MacHOCTH
CBOETO 370POBBS U 3/10POBbsSl OKPYKAKOUIUX JIOAEH, COOIIOIEHN HOPM
I'PAMOTHOTO IOBEAECHUSA B OKPYXAIOIIEH NMPUPOAHOU Cpele, MOHMMaHUE
HEOOXOAMMOCTH UCIIOJIb30BaHUS JOCTHKEHUN COBPEMEHHON OMOJIOTUU U
OMOTEXHOJIOTUM JIJIs1 PAIIMOHATIFHOTO MPUPOIO0IIOIH30BAHUS;

YMEHHME pellaTh 3JE€MEHTapHbIE T€HETUYECKHE 3a/1aud Ha MOHO- H
IUTHOPUAHOE CKpEUIMBAaHUE, CIEIUICHHOE HAaclel0BaHUEe, COCTaBIIAThH



CXeMbl ~ MOHOTHOPHUIHOTO CKpelllMBaHUS  JJIsI  TpeACKa3aHus
HacleJJOBaHUS MPU3HAKOB y OPTraHU3MOB;

YMEHHUE BBINOJIHATH JA0OpAaTOpPHbIE M MPAKTUYECKHE pPabOThI,
coOnmogaTe MpaBuja Mpu paboTe ¢ Yy4eOHBIM M JIaOOPaTOPHBIM
000py10BaHUEM;

yYMEHUE KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH HHPOPMAIINIO
OMOJIOrMYECKOT0 COJeP KaHMs, BKIIOUAIONIYIO TICEBIOHAYYHbIC 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpelcTBa MaccoBOM HWH(MOpMalUM, HAy4YHO-
MONYJISIPHBIE ~ MaTepualibl), ATHUYECKHE  aCHEKThl  COBPEMEHHBIX
HCClIeIOBAaHUM B OMOJIOTHH, MEUIIMHE, OUOTEXHOJIOTHH;

yMEHHE CO3/1aBaTb COOCTBEHHBIE TMHUCHBMEHHBIE U  YCTHBIC
cooO1eHust, 00001as OHOTOTUUECKYI0 WH(OpPMAINI0 W3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHSITUIHBIN anmapaT OMOJIOTHH.

[IpenqmerHble  pe3yiabTaThl  OCBOCHHUSI  Yy4eOHOro  mpeaMera
«buonorus» ¢ 11 Knacce 1OMKHBI OTPAXKATH:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE W POJIM OUOJOTUU B CUCTEME
HAy4YHOT'O 3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHWU COBPEMEHHOM
€CTEeCTBCHHO-HAYUYHOW KapTUHBI MHpPa W HAYYHOTO MHUPOBO33PCHHS, O
BKJIaJIC POCCHUHCKMX W 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE
Oouosiorn, (GYHKIMOHAIBPHOM TPaMOTHOCTH YeEJIOBEKa [JIsi PEIICHUS
KU3HEHHBIX 33714,

YMEHHE PpaCKphIBaTh COJepKaHUE OUOJOTUUECKUX TEPMHUHOB H
MOHSATUW: BUJ, TOMYJSALMSA, TEHOMOHI, SBOJIOIHUSA, IABUKYIIHEC CHUIIbI
(paxropsr) ABOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BUI000pa30BaHue, SKOJOTHYECKHUE (PAaKTOPhI, SKOCUCTEMA, MPOAYIEHTHI,
KOHCYMEHTBI, PEOYyLEHThI, LENU MNUTaHUSA, SKOJOTMYECKas MUpaMUJA,
ouoreorieHos3, ouocdepa;

YMEHHE M3J1araTb OMOJIOTMYECKHE TEOPHH (DPBOIIOLMOHHAS TEOpHs
Y. JlapBuHa, CHHTETHYECKass TEOPUS  HBOJIOIMHU), 3aKOHBI W
3aKOHOMEpHOCTH (3apojpimeBoro cxojactBa K. M. bapa, depenoBanus
IJIaBHBIX HampaBiieHud u nyted sBomronuu A. H. CeBeprioBa, yueHus o
ouocdepe B. U. Bepnaackoro), onpenensats TpaHUIbl UX TPUMEHUMOCTH
K J)KUBBIM CUCTEMAaM,;

YMEHUE BIAJETh METOJAMH HAYYHOIO ITO3HAHUS B OWOJIOTHUU:
HAOJIIOICHUE W OIMCAaHWE JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHHIA,
opraHu3anus ¥  MPOBEJACHUE  OMOJOTMYECKOrO0  AKCIEPHUMEHTA,
BBIJIBUYKEHHE TUIIOTE3bI, BBISIBIICHUE 3aBUCHUMOCTH MEXKITY
UCCIIENYEMbIMU BEJIMYHMHAMH, OOBSCHEHHUE TOIYYCHHBIX PE3YIbTATOB,
HCIIOJIb30BaHHBIX HAYYHBIX MOHSATHUM, TEOPUN M 3aKOHOB, YMEHUE Je1aTh
BBIBOJIbl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE  BBIAEHATH  CYIIECTBEHHbIE  MPU3HAKKM  CTPOCHHUS
OMONOTUYECKUX  OOBEKTOB:  BHJIOB,  TOMYJALHH, MPOIYIIEHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOT€0IEHO30B U IKOCUCTEM, OCOOECHHOCTH
MPOIIECCOB: HACIEJCTBEHHON W3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa,
BHJI000pa30BaHMsI,  NPHUCIOCOOJEHHOCTH  OPraHW3MOB,  JEHCTBHS
AKOJIOTUYECKUX (PAKTOPOB HA OpPraHU3MBI, MEPEHOCA BEILIECTB U MOTOKA
SHEPIUM B SKOCHUCTEMAaxX, AHTPONOTeHHBIX M3MEHEHUM B 3KOCHUCTEMaxX
CBOEHM MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTCOXMMHUUECKUX IIUKIIOB B
ouocdepe;

yMEHUE TPUMEHATH I[OJyYEeHHBbIE 3HAHUA JUISl  OOBSCHEHUS
OMOJIOTMYECKUX TPOLECCOB W SIBICHUW, NJI1 NPUHATUA MPAKTUUYECKUX



pELICHUI B MOBCEJHEBHOM KU3HU C LETbI0 o0ecredeHus: 0€30MacHOCTH
CBOETO 37I0POBBSl U 3/10POBbsSI OKPYKAIOUIUX JIOAEH, COOMIOIEHUS HOPM
IPaMOTHOrO MOBEJEHUSI B OKPYKAIOIIEH MPUPOAHONU cpeje, MOHUMaHHUe
HEO0OXOIMMOCTH HCIOJIb30BaHUS JOCTUKEHUH COBPEMEHHOW OMOJIOTHU
JUISl pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS;

YMEHHE PellaTh 3JeMEHTapHbIe OMOJIOrMUECKUE 3a/1a4H, COCTABIIATh
CXEMBI MIEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEMAaX (IIEMU MUTaHUs);

YMEHHE BBINOJHATh JA0OpAaTOpHbIE M MPAKTUYECKUE pPaboThl,
coOmogaTe MpaBuja Mpu paboTre ¢ y4eOHBIM U J1aOOPaTOPHBIM
000py1I0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO CO/IepKaHUs, BKIIFOUAIOIIYIO IICEBJAOHAYYHbIC 3HAHUS U3
pa3TUYHBIX MCTOYHUKOB (CpeACTBA MAaccOBOM HH(OpManuu, Hay4dHO-
HOMYJSIPHbIE MaTepUajbl), pacCMaTpUBaTh TJI00ANbHBIE IKOJIOTUYECKUE
npo0JieMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOLIEHUIO K HHUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCbMEHHbIE M  YCTHbBIC
cooO1eHust, 00001as OHOJIOrMYecKyr0 HHGPOPMAIUI0O U3 HECKOJBKUX
MCTOYHUKOB, TPAMOTHO HCIOJIb30BAaTh MOHSATUHHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Ne HaumeHoBaHue KoJsnyecTBo yacoB
DJIeKTpOHHbIe (I (POBbHIE)
n/ pa3aeyioB M TeM KonrpouabHubie IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
n NnporpamMmbl padoTbI padoThI
bubmmoreka [{OK
1 buonorus kak Hayka 2 0.5
https://m.edsoo.ru/7f41c292
) JKuBbie CHCTEMBI U UX : bu6mmoreka [IOK
Opra”usanus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 9 : bu6moreka [IOK
CTPOEHUE KIETKHA https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTD 6 bubnuorexa [JOK
KJIETKHA https://m.edsoo.ru/7f41c292
PazmHoxenue u
bu6moreka [IOK
5 WHIUBUTyaJIbHOE 5 1
https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHUu3MOB
HacnencrBenHocts 1
bu6mmoreka [IOK
6 U3MEHYUBOCTH 8 1.5
https://m.edsoo.ru/7f41c292
OPraHu3MoOB
7 Cenekuus OpraHu3MOB. 3 bubnuoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 PesepBHOE Bpems 1 1
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO 34 1 4




YACOB I10 ITPOTPAMME




11 KVIACC

HauMenoBaHue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3ieioB U TEM Konrpoabneie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoThI padoTsI
| DBOIOIMOHHAS 9 1 bu6moreka [IOK
onosorus https://m.edsoo.ru/7f41cc74
Bo3unkHoBenune n
bu6moreka [IOK
2 pa3BUTHE )KU3HU HA 9 0.5
https://m.edsoo.ru/7f41cc74
3emMie
Opranusmel u
3 OKPVIKAOMIAs 5 1 bu6moreka [IOK
pyxarot https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
bu6moreka [IOK
4 SKOJIOTUYECKUE 9
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
bu6mmoreka [IOK
5 PezepBHoe Bpems 2 1
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 1 2.5

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
Hepnens ungposbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/ Bcero U3ydeHus o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypchl
bubmmoreka [IOK
https://m.edsoo.ru/863e612
1 buonorus B cucreme Hayk 1 1 2
https://m.edsoo.ru/863e632
a
MeTto bl TO3HAHUS
YKUBOM TIPUPOIBIL.
[TpakTrueckas padota Ne
bu6mmoreka [IOK
1 «Mcnonws3oBaHue
2 1 0.5 2 https:/m.eds0o.ru/863e612
pa3IUYHBIX METOJOB MPH 5
U3y4YEHUU B
OMOJIOTHYECKUX
00BEKTOBY
bubnuoreka [JOK
buonorudeckue CUCTEMBI,
3 1 3 https://m.edsoo.ru/863e656
MIPOLIECCHI U UX U3YUYEHHUE 4
XUMHUYECKUN COCTaB bubnuoreka [JOK
4 kieTkn. Boma n 1 4 https://m.edsoo.ru/863e674
MHHEpaJIbHBIE COJU e
5 benku. CoctaB u 1 5 bubmuoreka [JOK




cTpoeHue OenKoB

https://m.edsoo.ru/863e6b7
2

depmMeHTh —
OMOJIOTUYECKHE
KaTaJln3aTophI.
JlabopaTtopnast pabota No bubnuoreka [JOK
6 1 «3yuenue 0.5 6 https://m.edsoo.ru/863e6b7
KaTaJINTHIECKOM 2
AKTUBHOCTH (PEPMEHTOB
(Ha mpumepe aMuIasbl
WJTU KaTajasbl)»
bu6moreka [IOK
7 Vraesoasl. JInnuael 7 https://m.eds00.ru/863e¢687
0
bu6moreka [IOK
HyxiienHoBbIE KUCIOTHI.
8 8 https://m.edsoo.ru/863e6d5
ATOD
c
Hcropust u meToapt bubnuoreka [JOK
9 HU3YyYEHUS KIIETKH. 9 https://m.edsoo.ru/863e6e8
Kierounas Teopust 8
Krnetka kak nenocrHas
10 N 10
KUBas CUCTEMa
Crpoenue
. bubnuoreka [JOK
OYRAPHOTHHECKOM https://m.ed: /863e6ff0
11 kietku. JlabopatopHas 0.5 11 Ups:/Am. eCs00.1u/80.¢

pabota Ne 2 «M3yuenue
CTPOEHUS KIIETOK

https://m.eds00.ru/863e716
C




pacTeHui, )KUBOTHBIX,
rpuOOB ¥ OAKTEPHIA IO
MHKPOCKOIIOM Ha
TOTOBBIX
MHKpOIIpenaparax u ux
OITHCAHUE

OOMeH BEILIECTB WIIH

bubmmoreka [{OK

12 12 https://m.edsoo.ru/863e766
MeTa00JIM3M .
bu6moreka [IOK
13 ®oTOCUHTE3. XEMOCHHTE3 13 https://m.edsoo.ru/863e7c9
8
bu6mmoreka [IOK
i 00 14
14 IHEPreTHHLCKHI 0OMeH https://m.edsoo.ru/863¢e7aae
JKU3HEHHBIN UK
KJIEeTKHU. [leenne KiIeTKu.
Muro3. JlabopaTopHas
pabota Ne 3 bubnuoreka [JOK
15 «Habmronenne Muto3a B 0.5 15 https://m.edsoo.ru/863e7dc
KJIETKaX KOHYHMKA 4
KOpeIlKa JyKa Ha
TOTOBBIX
MHKpOIIpernapaTax»
buocunTes Oenka. bubnuoreka [JOK
16 Peaxnus MaTpuyHOro 16 https://m.eds00.ru/863e796
CHHTE3a e
17 Tpancosauus — 17 bubmuoreka [JOK




ounocuHTe3 OeJIKa

https://m.edsoo0.ru/863e796
e

bu6mmorexa [{OK

Hexnerounsie hopmbl
18 18 https://m.edsoo.ru/863¢e754
KU3HU — BUPYCHI 0
bubmmoreka [{OK
@ https://m.edsoo.ru/863e81b
OPMBI Pa3MHOXKEHUS
19 ODLAHIEMO 19 6
raHN3MOB
p https://m.edsoo.ru/863e831
e
20 Meiios 20 bu6moreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O11010TBOpPEHKE.
bu6mmoreka [IOK
JlaGopaTtopnast pabota No
21 0.5 21 https://m.eds00.ru/863e81b
4 «M3y4yenue cTpoeHus 6
MOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHKpOIpenapaTax»
bubnuoreka [JOK
NunuBunyansHoe
22 22 https://m.edsoo.ru/863e843
pa3BUTHE OPraHU3MOB 6
I'enernka — Hayka o
bubnuoreka [JOK
23 HACJIEeACTBEHHOCTHU U 23
https://m.eds00.ru/863e8612
U3MEHYNBOCTH
24 3aKOHOMEPHOCTH 24 bu6nuorexa [IOK




HacJieJOBaHUs https://m.edsoo.ru/863e887
MIPU3HAKOB. 8

Monorubpuanoe

CKpCIIUBAHHE

JurudpunHoe

CKpelIuBaHue. 3aKOH

bubmmoreka [IOK

25 25 https://m.edsoo.ru/863e89a
HE3aBHCHMOTIO 4
HACJIeIOBAaHUS MPU3HAKOB
CuemienHoe
HacJaeI0OBaHUE
MIPU3HAKOB.
JlaGopaTtopnast pabota No
5 «A3yuenne Bbubmmoreka ITOK
26 pe3ynbTaToOB 0.5 26 https://m.eds00.ru/863e8c6
MOHOTHOPHIHOTO U 0
JTUTHOPHUTHOTO
CKpEIIUBaHUS Y
JpO30¢ Il HA TOTOBBIX
MHKpOIIpenapaTax»
I'eneTunka moima.
Hacite noBaiie bu6mmoreka [JOK
27 27 https://m.edsoo.ru/863e8c6
MIPU3HAKOB, CIEIICHHBIX 0
C TIOJIOM
M3MeHYHUBOCTS.
)3 Henacnencreennas 0.5 ” bu6mmoreka [JOK
U3MEHYUBOCTD. ) https://m.edsoo.ru/863e8efe

JlaGopatopHas pabota Ne




6. N3yuenue
MOIU(PUKAITTOHHOM
W3MEHUYUBOCTH,
IIOCTPOECHHE
BAPHUAIIMOHHOTO psJa U
BAPUALIMOHHON KPUBON»

Hacnencrsennas
HM3MEHYUBOCTD.
29 JlabopaTtopnast pabota No 0.5 29 bubmuorexa [JOK
7. «AHAJIN3 MyTalMil y ’ https://m.edsoo.ru/863e8efe
JpO30(HITBI HA TOTOBBIX
MHKpOIIpenapaTax»
bu6mmoreka [IOK
30 I'enetnka yenoBeka 30 https://m.edsoo.ru/863e8d7
8
Pe3epBHbIil ypok.
O06o01menue mo Teme
31 «HaciaencTBeHHOCTE U 31
M3MEHYUBOCTh
OpraHU3MOBY
bubnuoreka [JOK
32 Ceneiuu kak HayKa u 32 https://m.edsoo.ru/863e921
poIiecc 4
MeToibl U JOCTHKEHUS bubnuoreka [JOK
33 CEJIeKIIUU PAaCTEeHUM U 33 https://m.eds00.ru/863e¢921
SKMBOTHBIX 4
34 buortexnonorus kak 34 bubmuoreka [JOK




OoTpaciib IPpOU3BOJACTBA

https://m.edsoo.ru/863e933

6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KVIACC

ero Gopmbl

Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
Hepnens ungposbie
n/ Tewa ypora Bcero Kontpoabueie TpaxTueckue U3ydeHus o0pa3oBaTe/ibHbIE
I padoThI padoTsbI pecypesl
DBOJIIOIHS U METOJIBI €€ bubmorexa HOK
1 1 https://m.edsoo.ru/863ea20
W3YYCHUS .
Hcropus pazsutus bubnuoreka [JOK
2 MpeACTaBICHUI 00 1 2 https://m.eds00.1u/863e¢957
JBOJIIOLAA 0
bu6mmoreka [IOK
3 MuUKpO3BOTIOLMS 1 3 https://m.edsoo.ru/863e9c1
€
[Monmynsuus kak
JJIeMEHTapHas eAMHUIA
BHUA U SBOJIIOLIHH. bubmuoreka [JOK
4 JlaGopaTtopnast pabota No 1 0.5 https://m.edsoo.ru/863e99¢
1 «CpaBHEHUE BUIOB 110 6
MOP(OJIOrHIeCKOMY
KPUTEPHUIO»
JIBUKyIIME CUTTBI bubnuoreka [JOK
5 (’;meMeHTapHbIe 1 5 https://m.edsoo.ru/863e9da
(baxTOpBI) BONIOLUN 4
6 EctecTBeHHbIi 0TOOD U | 6 bubnuoreka [IOK

https://m.edsoo.ru/863e9ed




(e}

Pe3ynbTaTel sBOIIOLMN:

MIPHUCTIOCOOICHHOCTD
OpPraHU3MOB U
BHUJI000pa3oBaHue.
7 JlabopaTtopnast pabota No 0.5 . bubnuorexa [JOK
2 «Onucanne ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOICHHOCTH
opraHusma u eé
OTHOCHUTEIILHOTO
XapakTepa»
Hamnpasnenns u nytu bubmorexa OK
8 8 https://m.edsoo.ru/863e9cl
MaKpO3BOJIOIAN .
9 Heob6parumocTts 9
IBOJIIOLIUN
10 Uctopus xu3nu Ha 3emiie 10
Y METOJIbI €€ N3YUCHUS
I'unoTessr bubmuoreka [JOK
11 MPOUCXOXKACHUS KUIHU 11 https://m.edsoo.ru/863ea5a
Ha 3emie 6
Pa3BuTHe )KuU3HU HA bubnuoreka [JOK
12 3emJie 1o ’pam u 12 https://m.edsoo.ru/863eabb
rnepuoaam e
OCHOBHBIE ATaIlbI bu6mmoreka [JOK
13 SBOJIIOLIUHA 0.5 13 https://m.eds00.1u/863ea8b

PACTUTCIILHOTO U

C




KUBOTHOTO MHpA.
[IpakTtuyeckas padora Ne
1 «3yuenune
MCKOTIA€MBIX OCTaTKOB
pacTeHuil 1 )KUBOTHBIX B
KOJITEKIIUSIX)

CoBpemMeHHas cuctema

bubmmoreka [{OK

14 14 https://m.edsoo.ru/863ea48
OpPraHUYECKOTO MUpPa .

15 OBOIIONUS YEJIOBEKA 15 bu6moreka [IOK
(anTpoOmIOTEHE3) https://m.edsoo.ru/863eac2¢
JIBrKyIIHE CHIIBI bubnuoreka [IOK

16 (dakTopsr) 16 https://m.edsoo.ru/863ead4
aHTPOTIOTeHE3a 4
OCHOBHBIE CTaIUHA

17 A 17
DBOJIIOLIMH YEI0OBEKA
YenoBeueckue packl U

bu6mmoreka [JOK
18 MPUPOJHBIE aanTalu 18
https://m.edsoo.ru/863eaea2
YyeJloBeKa
Pe3epBHbIit ypok.
O0600111EH1E IO TEME

19 «Bo3HUKHOBEHHE U 19
pa3BUTHE )KU3HU Ha
3emie»

20 DKoJIorus Kak HayKa 20

21 Cpenpl oOuTaHus u 21 bu6mmoreka [JOK




9KOJIOTUYECKUE (haKTOPbI

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

AbGunotnueckue GaKkTOpsI.
JlaboparopHas pabora Ne
3. «Mopdoornyeckue
0COOEHHOCTH pacTEeHUIt
U3 Pa3HBIX MECT

bubmmoreka [IOK

22 0.5 22 https://m.edsoo.ru/863eb10
OOHUTaHUA. .
JlabopaTtopnast pabota No -
4. «Bausinue cBeTa Ha
POCT | pa3BUTHE
YEPEHKOB KOJIEyCa»
bu6moreka [IOK
23 buotndeckue dakTops 23 https://m.edsoo.ru/863eb34
8
OKOJIOTHYECKHE
XapaKTEPUCTHKHU
TTOMTYJISLIAH.
24 [IpakTrueckas padota Ne 0.5 24
2 «IloncuéT mIOTHOCTH
MOMYJISALIAKA pa3HBIX
BHJIOB PACTECHUI»
bubmuoreka [JOK
Coo01ecTBa OpraHnu3MoB
25 25 https://m.edsoo.ru/863eb46
— 0OuoIEeHO03 .
bu6mmoreka [JOK
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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