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HHOACHUTEJBHAASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHUOJIOTUH TEOPETHUYECKYIO OCHOBY IS
oTpezeNieHus] MOAX0A0B K (hOPMHPOBAHUIO COJAEPN AHUS Yy4yeOHOro MpeaMeTa
«buonorusi» cocraBuiau: KoHuentyaibHble monoxenus DOIOC COO o
B3aMMOOOYCIIOBIEHHOCTH €€, COAepKaHus, pe3yJbTaToB OOYYEeHHUS W
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TMOJIOXKEHUSI 00 OOLIUX HETAX
U MPUHIIKIAX, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPETHETO
obmero ob6pazoBanusi B Poccuiickorn ®deneparuu, a Takke IOJ0XKEHUS O
cnenuduke Ouonoruu, e€ 3HAYEHUU B T[IO3HAHUM >KUBOW MPUPOILI H
o0ecIeYeHnH CYyIeCTBOBAHUS YeoBeYecKoro oomecta. CorinacHo Ha3BaHHBIM
MOJIOXKEHUSIM, ONpeJleJIeHbl OCHOBHBIE (PYHKIIMU MPOTPAMMBI 110 OHMOJIOTHH U €€
CTPYKTYpa.

[Iporpamma mno Ouosioruu Aa€T MpEACTaBICHHE O LENsIX, 00 oOiei
CTpareruu OOy4YeHUs, BOCIUTAHUS U Pa3BUTHS OOYYAIONIMXCS CpPEACTBAMU
yueOHoro mnpeamera «buonorus», ompenenser o0s3aTeNbHOE MPEIMETHOE
Collep)KaHHe, €ro CTPYKTYpY, paclpeiesieHhe 1o pas3feliaM U TeMaMm,
PEKOMEHYEMYIO TTOCIIEIOBATEHbHOCTh U3YUECHUS yUeOHOT0 MaTepHralia ¢ yuéTom
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUYarOImnXCS.

B nporpaMmMe mno OHONOrMM TakKe YYUTHIBAIOTCS TpEOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METaNpPEAMETHBIM U TMPEAMETHBIM pPE3ysibTaTam
oOydyeHus B (OPMHUPOBAHWHM OCHOBHBIX BHJOB Y4YCOHO-IIO3HABATEIIBHOM
JeSTENbHOCTH/YUEOHBIX JIEUCTBUI OOYUYaIOIMIUXCS IO OCBOCHHUIO COJIEPKAHUS
OMOJIOTHYECKOro 00pa3OBaHMS.

B nporpamme o 6uonorun (10—11 xnaccel, 6a30Bbii ypOBEHB) peaii30BaH
NPUHIIMI TPEEMCTBEHHOCTH B HM3y4€HUU Oumosoruu, Onaromaps 4demMy B HeEl
IPOCMATPUBAETCA HAMPABICHHOCTh HA pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMUpOBAaHMEM  E€CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHS,  IIEHHOCTHBIX
OPHCHTAlN{  JINYHOCTH, DKOJIOIUYECKOrO MBILUICHHS, MPCACTAaBICHUNH O
3/J0pOBOM 00pa3e )KHU3HH 1 OCPEKHBIM OTHOLICHUEM K OKPYXKAIOLIei IPUPOHOMH
cpene. [losromy Hapsiay ¢ u3ydeHHEeM OOIEOMOIOTMUECKUX TEOPUM, a TaKKe
3HAHUM O CTPOEHUU J>KMBBIX CHUCTEM PA3HOTO paHra M CYIIHOCTA OCHOBHBIX
MIPOTEKAIOIIUX B HUX MPOIIECCOB B MpOrpaMMe 1o OUOIOTHH YeIeHO BHUMAaHUE
WCIIOJIb30BAHUIO TOJYYCHHBIX 3HAHWW B MOBCEAHEBHOM >KW3HU JJISI PEIICHUS
MIPUKJIATHBIX 33]1a4, B TOM YKCJIE: MPO(PMIAKTUKY HACIIEICTBEHHBIX 3a00IeBaHU
YeloBeKa,  MEIUKO-TEHETHMYECKOTO  KOHCYJIBTHPOBAaHHWSA,  OOOCHOBAHUS
AKOJIOTHYECKH 11€71€CO00Pa3HOT0 TIOBEICHHSI B OKPYXKAIOIIEH MTPUPOTHON Cperie,
aHaJIu3a BIUSHUS XO3SIMCTBEHHOW JE€ATETbHOCTH YEJIOBEKAa Ha COCTOSHUE
MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM. Y CWJICHHE BHUMAHUS K TIPUKIIATHON
HampaBJIeHHOCTH  ydeOHOoro  mpeamera  «buwonorus»  TPOAMKTOBAHO
HEOOXOIMMOCTBIO 00€CTI€UeHHUsT YCIOBHM /IS PEIICHUS OTHOW M3 aKTyaJIbHBIX
3a/1ad MIKOJIBHOTO OWOJIOTHYECKOTO O0pa3oBaHUs, KOTOpas MPEAIoiaracT
dbopMupoBaHue y 00yJaronuxcsi ClIOCOOHOCTH aJaNTHPOBATHCS K M3MEHEHUSIM
JTUHAMHUYHO Pa3BUBAIOIIEr0OCSI COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpemHero oOmero oOpa3oBaHHsS 3aHMUMAET BaXKHOE
MecTo. OHa obecrnieunBaeTr (POPMHUPOBAHHUE Yy OOYYaAIOIIUXCS MPEACTABICHUN O
HAyYHOU KapTHHE MUpPa, pacimpseT U 00001aeT 3HaHus O )KUBOU IPUpPoE, e
OTJINYWTEIBHBIX NMPU3HAKAX — YPOBHEBOW OPraHM3allMM U HBOJIIOLMH, CO3MAET
YCIIOBHSI  JIJIsi: TIO3HAHWS 3aKOHOB JKMBOW TPHUPOIBLI, (POPMUPOBAHUS
(YHKIIMOHATBHONW TPaMOTHOCTH, HABBIKOB 37]0POBOT0 M 0€30MacHOro obpasa



KU3HU, DKOJIOTHYECKOTO MBIIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K IKUBOH
NPHUPOJIC U YCIIOBEKY.

Bonbiroe 3HaueHne OMOIOTHS KMEET TAK)Ke JIUIS PEIICHUS BOCITUTATEIIBHBIX
U Ppa3BUBAIOIIMX 3aJlad CpeaHEro ooiero o0pa3oBaHUs, COLMAIU3ALNU
oOyuaromuxcs.  M3ydenue  Oumosoruu  oOecriedyuBaeT  yCJIOBUS  JJIS
(hopMHUPOBAHUS HHTEIUICKTYIBHBIX, KOMMYHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX
HABBIKOB, 3CTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET UHTETPpaIllu OMOJIOrHYECKUX
3HAHUM C TMPEACTaBICHUSIMHU U3 JIPYIHMX YYE€OHBIX TMPEAMETOB, B YAaCTHOCTH,
¢usuku, xumuu U reorpaduu. Ha3BaHHbIE MOJOXKEHUA O MNpeTHA3ZHAUYCHUU
yueOHOro mnpenmera «buonorus» CcocTaBWIM OCHOBY HJisi OMNpeleiIeHUs
MOJIXOJIOB K OTOOPY U CTPYKTYPHUPOBAHUIO €0 COJIEP KaHUs, MPEACTaBICHHOTO B
porpaMme 1mo OUOJIOTUH.

OT60p comepxkanus yueOHOro npeamera «buonorusi» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C TMO3MIMK KyIbTypOCOOOPA3HOrO IMOAXOAAa, B COOTBETCTBUH C
KOTOpPBIM OOy4aromirecs: JAOHKHbI OCBOUTH 3HAHMUS M YMEHHUS, 3HAUMMBbIC IS
dbopmupoBanusi 0OIIEH KyJIbTYphl, OMPENCISIONINE aJIeKBATHOE TIOBEJCHUE
YeloBeKa B OKPY Karolllel MPUPOIHOM cpefie, BOCTpeOOBaHHBIE B TOBCEIHEBHOMN
KU3HU U MPAKTUUECKOUN nesaTeabHOoCTH. Oco00e MECTO B ATOM cUCTeMe 3HAHUM
3aHUMAIOT  DJIEMEHThl  COJAEpXKAHHUSA, KOTOphIE CIYy>KaT OCHOBOM ISt
(dbopMUpOBaHUS MIPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE
MUpPA U EHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CITIOCOOCTBYIOIIUX T'YMaHU3AINH
OMOJI0rHYECKOro 00pa3oBaHMUs.

CtpyKkTypupOBaHHUE COJIepX aHUs y4eOHOTO MaTepuansa B MpOorpaMme Io
OMOJIOTUH OCYIIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYCHHSI 3HAHWA 00
OTIUYUTENbHBIX 0COOEHHOCTSIX JKUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHU3aINH
U DBONIOIMU. B COOTBETCTBUU € 3THUM B CTPYKType Yy4eOHOro IMpeaMera
«buonorus» BbIJIETIEHBI CIEAYIONIUE ColepkKaTenbHble TUHUU: «buomorust kak
HaykKa. MeToapl HAy4YHOTO MO3HaHUs», «KieTka kak OMOIOrHYecKas CUCTEMAy,
«OpranusMm Kak Ouonoruueckas cucremay, «CucreMa U MHOroo0Opasue
OpPraHUYEeCcKOTrO MUpay, «IBOMIONUSA JKUBOH TPHUPOABDY, «IKOCUCTEMBI H
MPUCYIIUE UM 3aKOHOMEPHOCTH.

[ens m3ydenust yueOHoro mpenamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJICHUE OOYyYaAIOMIMMUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHu3allid >KMBBIX CHCTEM PA3HOTO paHra MU NPHOOPETCHHE YMEHHI
WCIIOJIb30BaTh 3THU 3HAHUSA I TPAMOTHBIX JIEHCTBUI B OTHOIIEHUH OOBHEKTOB
KUBOU MPUPOJIBI U PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTxenue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTICUNBAETCS PEIICHUEM CIEMYIONINX 3aa4:

OCBOCHHE OOYYaIONUMHUCS CUCTEMBl 3HaHUWA O OWOJIOTMYECKUX TEOPHSIX,
VUICHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, TPaBWIAX, CIIy)KalluX
OCHOBOH 7151 JOPMUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE
MHpa, O METOJaX HAyYHOTO T[O3HAHWS, CTPOCHHH, MHOTOOOpasuu U
OCOOEHHOCTSIX JKMBBIX CHCTEM DPA3HOTO YPOBHS OPTAaHHU3AIMH, BBIAAIOITUXCS
OTKPBITUSAX ¥ COBPEMEHHBIX HCCIICIOBAHUIX B OMOJIOTUH;

dbopMupoBaHue y 00yJaronuxcsi MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPYECKUX CITOCOOHOCTEH B IMpOIlECCEe aHAIN3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3TJISAOB, UACH W MOAXOAOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHU3AINY;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOmell KyabTypbl, (YHKIMOHAIBHON
IPaMOTHOCTH, pa3BUTHEC YMEHHUM OOBSCHATH ¥  OICHUBATH  SIBJICHUS



OKPYXKAaIOIIeT0 MHpa >KUBOM TMPHUPOJBI HAa OCHOBAaHWM 3HAHUW U OIbBITA,
MOJIYYEHHBIX TPU U3YYCHUU OUOJIOTHH;

dbopmupoBaHue y oOOydYarolmMXCd YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUU B MPAKTUUYECKOW JEATENHHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOT U H;

BOCIIUTAaHHUE YOEKAEHHOCTH B BO3MOYKHOCTU TTO3HAHUS YEJIOBEKOM >KHBOM
OpUPO/bI, HEOOXOAMMOCTH OEpEKHOr0 OTHONICHWS K HeW, COOMIoJeHUs
ATUYECKUX HOPM MPU NMPOBEACHUN OMOJIOTHYECKUX HCCIIEIOBAHUT;

OCO3HAHHME IIEHHOCTHU OMOJOTWYECKHX 3HAHUM JJIsl TOBBIIIECHUS YpPOBHSA
AKOJIOTHYECKOM KYJIbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHE TPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEIHEBHOMN KU3HU
JUIS1 OLIEHKH TIOCJIEICTBUI CBOEU JESATENBHOCTH 110 OTHOLIEHUIO K OKPY KaIOIIEH
cpele, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U  COOJIOJIEHUE MeEp
npogUIaKTUKY 3a001eBaHUH.

B cucreme cpennero oOmiero obpazoBanus «buonorus», uzyyaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00S3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOSIINM B
COCTaB MpeaMEeTHOMN o0acTu «EcTecTBEeHHO-HAYyUHBIE MPEMETHI.

Jist w3ydeHuss Ouonorud Ha 0a30BOM yYpOBHE CpeIHEro oOIero
oOpazoBanus otBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11
kiacce — 34 yaca (1 gac B Hezeln0).



COAEPKAHUE OBYUEHUA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHHU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JIpYTUMH €CTECTBEHHBIMM HayKamH, (Quiocopued, 3THKOH, ICTETUKOW WU
npaBoM. Ponb OGuonoruu B (OpMHUPOBAaHUU COBPEMEHHOW HAYYHOM KapTHUHBI
mupa. Cucrtema OMOJIOTHYECKUX HAYK.

Metonpl mO3HaHUS SKUBOM MNpUpOIbl (HAOMIOJEHUE, DSKCIEPUMEHT,
OMHMCaHWE, W3MEpEHHue, Kiaccuukanus, MOJEIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX).

JdeMoHCcTpanuu:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /x. Yorcon u @.
Kpuk.

Tabmuipl 1 cxeMbl: «MeTo bl MO3HAHUS KHUBON TIPUPOIBI.

JlabGopaTopHble U MpaKTUHYeCKHe PadoOThI:

[Ipaktuueckass pa6ora Ne 1. «/cronb3oBaHUE Pa3IUYHBIX METOJIOB IMPHU
U3Y4CHUH OUOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

XKupble cucrembl (OMOCHCTEMBI) Kak NpeaIMeT HU3Y4YeHHs] OHOJIOTHH.
OTnuyue )XKUBBIX CUCTEM OT HEOPTraHUYECKON TPUPOIBI.

CpoiicTBa OmocucteM U HUX pa3HooOpaszue. YPOBHU OpTraHH3allid
OMocHCTEM: MOJEKYJSpPHBINA, KJICTOYHBIH, TKaHEBBIH, OpPraHWM3MCHHBIM,
MOMYJIAIMOHHO-BUIOBOM, DKOCHUCTEMHBIN (6rOreoneHOTHYECKHIN),
o6uocdepHsbIil.

JlemoHncTpanum:

Tabnuret u cxembl: «OCHOBHBIE TPU3HAKH KU3HNUY, «Y POBHU OpraHU3aLUU
YKABOU TIPUPOIBI.

O6opynoBanue: mojenb Mojekyisl JIHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTAB KIIETKH. XUMHUYECKHE JIEMEHTBI: MAaKPOJIEMEHTBHI,
MHUKpPO3JIeMEeHThI. Bo/ia 1 MUHEpalIbHbIE BEIIECTBA.

OyHKUMK BOABI M MHUHEpAJIbHBIX BelecTB B kierke. [lognep:kanue
OCMOTHYECKOTO Oasianca.

benku. CoctaB u crpoeHue 6€1K0B. AMUHOKHCIOTH — MOHOMEPHI OEJTKOB.
He3aMeHnmble W 3aMEHHMblE AMHHOKHUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB.
YPOBHM CTPYKTYpBI OEITKOBOIN MOJIEKYJIbI (IEpBUYHAS, BTOPHUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OelkoB. buomormdeckue
GyHKIMH OENKOB.

depmenThl — Owmonormdeckrue Kartaauszatopbl. CrTpoeHue GdepMeHTa:
aKTUBHBIA IIEHTP, cyOcTpatHas crnenuduanoctsb. Kodepments. ButamuHsl.
Otnuaus PepMEHTOB OT HEOPTAHMUECKUX KaTaIM3aTOPOB.

VYraeBoapl: MOHOcaxapuabsl (TJIIOKO3a, pubo3a H  JIE30KCHpH003a),
aucaxapuabl (caxaposa, JIAKTO3a) W MOJMcaxapubl (Kpaxmani, TJIIMKOIeEH,
eJUTI0I03a). bronorndyeckre GyHKIMH YTIIEBOIOB.

Jlunuael: Tpuriauuepuasl, Qgocomunuasl, crepouabl. ['uapoduIbHO-
ruapodoOHbIe CBOMCTBA. buonormdeckune ¢yaknun aunuaoB. CpaBHEHUE
YIJIEBOJIOB, OEIKOB U JIUMKIOB KaK UICTOUHUKOB SHEPIUHU.



HyxkneunnoBeie xucnorsl: JJHK wun PHK. Hykneoruasl — moHOMEpBI
HyKJeMHOBbIX KucaoT. Ctpoenne u pyukiuun JJHK. Ctpoenue u pynxuun PHK.
Bunast PHK. AT®: ctpoenne u GyHKIIHMH.

Huronoruss — Hayka o kierke. KierouHas Teopuss — mpuUMep
B3aUMOJICHCTBUS HUjeH W (PAKTOB B HAy4YHOM IMO3HAHWUU. METOIbl M3YydeHUs
KJICTKH.

Knerka kak menoctHas »xuBasi cucrema. OOIIMe MPU3HAKK KIIETOK:
3aMKHYyTasl HapyxHas MmemOpana, monekyinbl JJHK kak reHernueckuii ammapar,
cCUCTeMa CUHTe3a Oelka.

Tunbl KIeTOK: 3yKapuoTHYecKass M Mpokapuoruyeckas. OcoOeHHOCTH
CTpOeHUs pokapuoTuieckoi kierku. Kinerounas crenka Oakrepuii. CtpoeHue
AYKApUOTUYECKOW KJIETKH. OCHOBHBIE OTJIMYWSI PACTUTEIBHOM, KMBOTHOW M
I'PUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPHBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, UX
¢ynkiuu. [1nazmaruueckas memOpana, e€ cBoiicTBa u ¢pynkuuu. [{luronnazma u
e€ opranonipl. OgHOMEMOpaHHbIe opraHon bl KiaeTku: DI1C, anmapar I'onbmxu,
nu30coMbl. [TonyaBTOHOMHBIE OpPraHOWABI KJIETKU: MUTOXOHIPHUH, IJIACTHUIIBI.
[Ipoucxoxenne MUTOXOHApUM W miactun. Buasl mmactun. HememOpanHbie
OpPraHOMJIbI KJIETKW: PUOOCOMBI, KIIETOYHBIA IEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKU. QYHKIIMY OPraHOMAO0B KIETKU. BKiroueHusl.

Snpo — perynsTopHslil ieHTp KieTku. CTpoeHue sapa: sjaepHas 000I04Ka,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KIIETKE.

JdemoHncTpanum:

[Toptpersi: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XUMHUECKMX 3JIEMEHTOB B  HEXHUBOU
npupoje», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabnuter u cxembl: «lleproguueckas TabaUIA XUMHUYECKUX SJIEMEHTOBY,
«CTtpoeHue MOJeKyNbl Bojabl», «buocunres Oenkay, «CTpoeHHE MOJIEKYIbI
oenkay, «Ctpoenue depmentay, «Hyknennossie kucnorsl. [JHK», «Ctpoenue
Monekynbl AT®», «CTpoeHue »>yKapuOTHUYECKOM KIETKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpOoeHUE pacTUTEIbHOW KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKOW KIETKH», «CTpoeHue sapa KIETKH», «YTIEBOIbDY,
«JIummaer».

OO6opynoBaHue: CBETOBOW MHKPOCKOI, 00OOPYIOBaHWE ISl MPOBEICHUS
HAOJIOICHHUM, W3MEPEHU, SKCIEPUMEHTOB, MUKPOMNpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX ¥ OAKTEPHUATLHBIX KJIETOK.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

JlabopatopHasi padora Ne 1. «/3ydeHue KaTaTUTHUYECKOW AKTHBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMHIIa3bl WIIM KaTala3hl)y.

JlabopatopHasi pabora No 2. «M3ydeHue CTpOeHUS KIETOK pPACTCHHM,
KUBOTHBIX U OAKTEPH MO MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OMHUCAHUE.

Tema 4. ) Ku3HeneATeJIbHOCTb KJIETKH.

OOmeH BemecTs, WM MeTaboMI3M. ACCUMIIISIINS (TUTACTHYECKUI 0OMEH)
U JUCCUMWISIUA (SHEPreTUYECKruil 0OMEeH) — JIB€ CTOPOHBI €IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEHIECTB M AHEPTHUU B MOHUMAHUU
MeTadoau3ma.

Tuner oOmeHa BemiecTB: aBTOTPOQHBIM © TerepoTpodHbIi. Porb
(dbepMeHTOB B 0OOMEHE BEIECTB U MPEBPAIICHUN YHEPTHUH B KIIETKE.



®dorocunte3. CmeroBas u TeMHOBas (a3pl (¢orocunre3a. Peakiuu
dotocunTeza. DddekTuBHOCTH (PoTocHuHTE3a. 3HaueHue (OTOCHUHTE3a s
XKU3HM Ha 3emiie. BiusiHue ycioBuil cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI
HNOBBIIIEHUS €0 NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEMOCHUHTE3UpYolue OakTepuu. 3HAUYCHHE XEMOCHHTEe3a
IUIS )KU3HM Ha 3eMIIe.

DHeprerrueckuii 0OMeH B KJleTKe. Paciiersienue BellecTB, BbIIEICHUE U
AKKyMYJIUpPOBAHHE DSHEPrUM B KIETKE. OTalbl SHEPreTUYEcKoro ooOMeHa.
I'mukonus. bpoxenue u ero BuAbl. KucioponaHoe OKHCIIEHUE, WIN KIETOYHOE
JIbIXaHHE. OkucnIuTeNnbHOE dbochopunrpoBaHue. D¢ (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakniun matpuuHoro cunte3a. I'enHermueckas wuHbopmanus u JIHK.
Peanuzanust renernyeckoi mHpopmanuu B KieTke. ['eHETHUYeCKUud KOi U ero
cBoricTBa. Tpanckpunuus — matpuunbiii cuate3 PHK. Tpancisius — GuocunTes
Oenka. Otanbl Tpa”ciuauud. KomgupoBanue aMuHOKHCIOT. Poibs pubGocom B
OounocuHTe3e Oenka.

Hexkinerounsie ¢hopmbl xu3HU — BUpPYCHL. McTopus oTkpbiTus BupycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOCHUS W >KM3HEHHOTO IMKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacTeHud, >XKMBOTHBIX M 4YEJIOBEKAa, BHI3bIBAEMBIC
BUpycamu. Bupyc nmmynoaeduiura uenoseka (BUY) — Bo36ynurens CITIN/a.
OOparHast ~ TpaHCKpHUMIIMsS, peBepraza u  wuHTerpasa. lIpodwunakruka
pacnpocTpaHEeHUs] BUPYCHBIX 3a00JIEBAHUI.

JleMoHcTpaUu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl 1 cxeMbl: «Tumnel nmutanusy, «Metadonu3zmy», «MUTOXOHIPHUSY,
«QHepreTUIecKuii 00Meny», «Xaoporacty, «®orocuntesy, «Ctpoenne JJTHK»,
«CTtpoenne u (QPyHKIIMOHHpOBaHUE TreHay, «CuHTe3 Oenka», «[ eHeTmyeckuit
kon», «Bupycw», «baktepuodarn», «CTpoeHHE W KU3HEHHBINM LUK BUpYca
CII1da, 6axtepuodara», «Pemnukarus JHK».

O6opynoBanue: Mmoaenu-ammuinkanuu «Y asoenue JJHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIEeTKN», Mojienab cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounslit 1Mk, WM >KM3HCHHBIM UK KiIeTkd. MHTepdaza m MUTO3.
[Ipomeccrl, mpoTekatomue B uHTepdase. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpoOMOCOMHBIH HAOOp — KapHOTHIL.
JIMTUIONAHBIA W TAaIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpHL.  XPOMATHIIBIL.
[{uTosornuecknue OCHOBBI PA3MHOXKEHUSI W HWHIUBUAYAJIbHOIO Pa3BUTHS
OpPraHu3MOB.

Jenenue knetku — muto3. Ctaaguu Mutosa. [Iporecchl, mpoucxoasiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BHOJOrHYeCcKui CMBICI MUTO3A.

[Tporpammupyemast TuOeNb KIETKH — aroITo3.

@opMbl pa3MHOXKEHHUSI OpPraHU3MOB: O€crojoe | MojoBoe. Buubl
Oecrmoioro pa3MHOXKCHHS: JCJICHWE HAJABOE, IMOYKOBAHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BEr€TaTUBHOE Pa3sMHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAYCHUE ISl CEJICKIUAH.

[TomoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECIIONIOTO.

Meiios. Craguu menosa. [Iponeccsl, nmpoucxonsmue Ha CTaausaX Meno3a.
[ToBenenne xpomocom B menose. KpoccuHrosep. buosiormueckuii cMbICi U
3Ha4YECHUE MEHO03a.

l'amerorenes — mporecc 00pa3oBaHUS MOJOBBIX KIETOK Y KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHU U sIMYHUKH. OOpa3oBaHuE U Pa3BUTUE MOJOBBIX



KJIETOK — raMeTr (CrepMmaTo30uj, SIMIEKIIeTKa) — CIepMaTOreHe3 W OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK U CcrepMaTo30uj0B. OIUI010TBOPEHHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTtHe (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHATILHOT'O PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npo0ieHue, racTpyisius, opranoreres. [locramOpruonansHoe pazBuTue. THIIBI
NOCTAIMOPUOHANILHOTO Pa3BUTHS: MpsIMOE, HempsAMoe (JIM4uHO4YHOe). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YpOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHHUS: CTPOEHUE
CEMEHHU, CTA/IUH PAa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuuper 1 cxembl: «DoOpMbl pa3MHOXKEHHUS OPraHu3MoOBY», «J[BoiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHUiI», «BereratTuBHOE pa3MHOXKECHUE
pacteHuit», «Jlenenue kieTku OakTepuil», «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kierounsiii ukiy, «Pemmukanus JJHKY, «Murtosy,
«Meito3», «lIpsiMoe u HenpsAMoe pa3BUTHEY», «]'aMETOreHe3 y MIIEKONUTAOIINX
U 4eJIoBeKa», «OCHOBHBIE CTaJIU OHTOT€HE3a).

OOGopynoBanue:  MHUKPOCKOMN,  MHKporpenaparbl  «CrepMaTo30UIbl
MJIEKOIUTAOIIEr0», «SIHIIeKIeTKa MIIEKOUTAIOLIETr0», «KaproknHes B KlleTKax
KOpEIIKa JIyKa», MarHuTHasi MOJI€Nb-aNIUINKauus «JleneHue KiIeTKu», MOJAEIb
JHK, Mmoznens MeTadazHoit XpoOMOCOMBI.

JlaGopaTopHble U NpakTH4ecKne padoThbl:

JlaGoparopnas pabora Ne 3. «HaOmroneHne MUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabora Ne 4. «/3ydeHHEe CTPOCHHUS TOJOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTukd. lcropus pa3BuTus TreHETHKHA. Ponb
IIUTOJIOTUM W dMOPUOJIOTUM B CTAHOBJIEHWW T'€HETUKU. Bkiajg poccuiickux u
3apyOCKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKH. MeETombl  TEeHETUKHU
(TUOPUIONOTUYECKUN,  IUTOTCHETHYECKHH,  MOJEKYJISIPHO-TEHETUYECKUN).
OCHOBHbIE T€HETUUECKHUE MOHATUA. | 'eHeTHuecKass CHMBOJIMKA, UCIIOIb3yeMasi B
CXEMaxX CKpEeLIUBaHUM.

3aKOHOMEpPHOCTH  HACJIEIOBAHWS  MPU3HAKOB, YCTAaHOBJEHHble [
Mengaenem. MoHOruOpuIHOE CKpEIIMBaHUE. 3aKOH €AMHO00pa3usi THOPHUIOB
NepBoro mokojeHusa. I[IpaBuwio JOMHUHHpPOBaHMS. 3aKOH pacCIIEIICHUS
npu3HaKkoB. ['unoresa ynctorsl ramer. [10oaHOE M HEMOJIHOE JOMUHUPOBAHUE.

JluruOpuaHOe  CKpelMBaHHUE. 3aKOH HE3aBUCHMOTO  HACJICIOBaHUS
npu3HakoB. l[uTOreHeTHYEeCKWEe OCHOBBI JUTHOPHUIHOTO  CKPEIMBAHMUS.
AHanusupymouiee CKpEIIMBAHUE. Hcnons3oBaHue AHAIM3UPYIOIIETO
CKpENINBAHUS JIsl ONIPEACIICHHsI TEHOTHUIIA OCOOM.

CuemienHoe HacienoBanwe mnpu3HakoB. Pabora T. Moprana mo
CLUCIUICHHOMY HACJIEAOBaHUI0 Te€HOB. HapyiieHue cuersieHuss TeHOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTH. | eHETHUECKUE KapThl.

['enernka nosa. XpoMOCOMHOE ONPEAECIEHUE MTOa. AYTOCOMBI U TTOJIOBBIE
XpOMOCOMBI. ['oMOraMeTrHesle W TeTeporameTHoie opranu3mbl. HacnegoBanue
MPU3HAKOB, CLIEMJIEHHBIX C IMOJIOM.

N3MeHUnBOCTSD. Buget  u3MeHUMBOCTH: HCHACJIEACTBEHHAs] WU
HaclleACTBeHHasA. Pomb cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.



XapakTepucTuka MOAU(UKAIMOHHON HW3MEHUYMBOCTH. BapualvoHHBIN psiag U
BapualnMoHHasi kpuBas. Hopma peakuun npusHaka. KonuyecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKK U UX HOpMa peakiuu. CBoWCcTBA MOIU(PUKAIIMOHHOM
U3MEHYUBOCTH.

HacnencrBenHnasi, uiam reHoTUNHYECKas, U3MEeHYMBOCTh. KomMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM MpollecC — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTU. MyTalMoHHas HW3MEHYMBOCTh. Kiaccudukanus MyTaluii:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpUYKHBI MyTauuid. MyTareHHbie
(dakTopbl. 3aKOH TOMOJIOTUYECKHUX PSIIOB B HACIEACTBEHHOW M3MeHYMBOCTH H.
N. Basuiosa.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun udenoBeka. OCHOBHBIE METO/bI F€HETUKU
YEJIOBEKA: rE€HEaJIOrHYECKUN, OJIM3HEIIOBBIH, LUTOT€HETUYECKHIA,
OMOXUMHUYECKUN, MOJIEKYJsIpHO-TeHeTHuYeckuil. COBpEMEHHOE OmpeJerecHue
T€HOTHUINA: OJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomonipio III[P-anamm3a. HacnencTtBenHbie 3a00j1eBaHUS YEIOBEKA: I'€HHBIC
00s1€3HU, 00JIE3HU C HACJIEICTBEHHON MPeIpacioioKeHHOCThIO, XPOMOCOMHBIE
6oneznu. ComaTudeckue U TeHepaTuBHbIe MyTanuu. CTBOJIOBbIE KIIETKH.
[IpuHIIUTIBL 30pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOMUIAKTUKY U JICYCHUS
reHeTHYeCKuX Oosie3Hel. MeanKo-reHeTuueckoe KOHCYIbTUPOBaHuEe. 3HAUECHUE
MEIUIMHCKON TE€HETHUKM B TMPEJOTBPAIICHUM M JICUEHUH T'€HETUYECKUX
3a00JIeBaHUI YeTOBEKA.

JdemoHncTpanum:

[Moptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. V1. BaBusos.

Tabmumer ®w  cxembl: «MOHOTHOPUAHOE  CKpEUIMBaHUE H  €T0
IUTOr€HETUYECKAs] OCHOBA», «3aKOH PACIICIUICHHS M €ro LIUTOr€HEeTHYecKas
OCHOBa», «3aKOH YHUCTOTBHI ramer», «JlurubpumHoe CKpemuBaHue,
«dutonmornyeckue OCHOBBI ~ JUTHOPUIHOTO  CKpemuBaHuUs»,  «Meho3y,
«B3anMonencTBuE auIeNIbHBIX T'E€HOBY», «l €HeTHYeCKHe KapThl PACTEHUM,
KUBOTHBIX U YeloBeKa», «['eHeTuka mosna», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIUIEHHOr0 € TMojoM», «KapuoTumbl 4YeloBeKa H MKUBOTHBIX», «Buabl
M3MEHUYMBOCTHY, «MoaudukanmonHas n3MEHYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eneTuka rpymni KpoBuy», «MyTallmoOHHAsI H3MEHUYHUBOCTH.

O6opynoBanue: Moaenu-anrIuKanuu «MOHOTHOPUIHOE CKpEIUBaHUEY,
«Hemonmnoe pomuHMpoBanue», «JluruOpumaHoe ckpemmuBanuey», «llepekpéct
XpOMOCOM», MUKPOCKOIN W MUKpompemapaT «J/lpo3odwumay (Hopma, MyTanuu
(bOpMBI KPBUTEEB U OKPACKH Tema), repOapuit «I opox mOCeBHOM.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

Jlaboparopnast pabota Ne 5. «/3ydeHne pe3yiabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHMS Y APO30(DHIIBI Ha TOTOBBIX MUKPOMpPEIapaTaxy.

Jlabopatopnass pabora Ne 6. «M3yduernne MoaudUKAITMOHHOM
W3MEHUYUBOCTH, IOCTPOCHUE BAPUALIMOHHOT'O PSAJIa U BAPUALTMOHHOW KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTanuii y Apo30(UiIsl Ha TOTOBBIX
MHKpOITpEnaparax».

[Ipaktuueckass padora Ne 2. «CocTaBlieHME M aHAJIU3 POJOCIOBHBIX
YEITOBEKa.

Tema 7. Cenekunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U MPOIECC. 3apOXKICHUE CENEKIIUU U JIOMECTUKAIIUSI.
Yuenue H. WM. BaBuioBa 0 IeHTpax MNPOUCXOXKICHUS U MHOrooopaszus



KYJIbTYPHBIX pacTeHuM. [{eHTpbl MPpOUCXOXKIECHUSI JOMAITHUX KMBOTHBIX. COPT,
MOpO/J1a, IITAMM.

CoBpeMeHHBbIE METO/IbI CeNIeKIIMU. MacCOBBIN U UHIUBUIYATbHBIA OTOOPHI
B CEJICKIMU PAaCTEHUH U KUBOTHBIX. OIllEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE
cKpeuiuBaHue — WHOpuAMHT. Yucras nuHUsA. CKpenuBaHUE YHUCTBHIX JIMHUM.
I'ereposuc, unu rubpuanas cwia. HepojacTBeHHOE CKpelMBaHue — ayTOPUJIUHT.
Otnanéunas tuOpuam3anus u e€ ycmnexw. VICKyCCTBEHHBIM MyTareHe3 M
NOJIYYEHUE TOJUIIIONAO0B. JlOCTHIKEHUSI CENEKIMU PACTECHUM, JKMUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kak orpaciib IpOU3BOACTBA. ['eHHas MHKEHEpUs. DTambl
co3nanusi pekomOunantHou JIHK wu TpancreHHwix opranuszmoB. Kierounas
uHxkeHepua. KierouHble KyabTypbl. MHKPOKIOHAIBHOE  PAa3MHOKEHHE
pactenuii. KIIOHHpOBaHHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3IMCTBEHHBIX
OpPraHU3MOB. JKOJOTMYECKHEe M dTHyeckue mpoodsiembl. MO — reHeTudecku
MOJIU(PUITMIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpersr: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabnmuupel u cxembl: kapta «lleHTpBI TPOUCXOXKIEHUS M MHOr000pas3us
KyJIbTYpHBIX pacTeHuil», «llopoapl moMamHMX  KHUBOTHBIX», «CopTta
KYJIBTYPHBIX pacTeHui», «Otnanéunas ruopunuzanus», «Padbots! akagemuka M.
®. HBanoBay, «llomumionmusay, «OOBEKTHI OHMOTEXHONOTHHY», «KierouHbie
KYJbTYpPbI U KIIOHUpOBaHUE», « KOHCTpyHpOBaHUE U ITIEPEHOC TEHOB, XPOMOCOM.

OOopynoBanue: MyJSDKM TUIOJJOB M KOPHEIUIONOB JUKUX (OpM H
KYJIBTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX035UCTBEHHbBIE PACTCHUSI.

JlaGopaTopHble U NpakTH4ecKne padoThbl:

Okckypcus «OCHOBHBIE METOABI M JOCTHKEHHS CEIEKIMH PACTEHUN U
KUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHIMIO, IJIEMEHHYO bepmy,
COPTOHUCTIBITATEIILHBIM  y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abopaToOpuro
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[IpennocbulKu BO3HUKHOBEHHUS 3BOJIOLUOHHON TEOPUHU. DBOIIOLUOHHAS
TeopHs U e€ MecTo B OMoJoruu. BiausHue 3BOMOIIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CupnerenbctBa 3BomoNMK. [lameoHTomornyeckue: Mmociaea0BaTelbHOCTh
MOSIBJIICHUSI BUJOB B TMAaJCOHTOJOTUYECKOW JIETOMUCH, IMEPEeXOIHbIe (POPMBI.
buoreorpaduyeckue: cxomctBo u pasznuuue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHUONOrMYECKHe: CXOJACTBA M Ppa3inuyusi 3MOPHOHOB pPa3HBIX BHIOB
M03BOHOYHBIX. CpaBHUTENBbHO-aHATOMHYECKHE: TOMOJIOTUYHbIE, aHAIIOTUYHbIE,
pPYIUMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METaOONIMUYECKHUX MyTeH y BCex
OpPTaHU3MOB.

OpomonmonHas teopus Y. JlapBuHa. Ilpeanocsuiku BO3HUKHOBEHUS
JapBUHK3MA. JIBIDKyIIME CHUJIBI 3BOJIONUU BHIOB 10 JlapBuHy (M30BITOYHOE
pa3MHOKEHHUE MPU OrPAaHUYCHHOCTH PECYPCOB, HEOMpeAeIEHHAas N3MEHIYUBOCTb,
O0opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonun (CTI) u €€ OCHOBHBIE MOJ0KEHHUS.



MuxkposBomtonus. [lonysanus kak eI1MHUIA BUIAa U BOJIIOLIMH.

JIBrxyiue cuibl ((pakTopbl) 3BOJTIOLMHA BUAOB B IpUpoAe. MyTallMOHHBIHI
npolecc ¥ KOMOMHATUBHAS MU3MEHYMBOCTH. [lomynsiroHHbIe BOJHBI U Apend
reHoB. M3omauys u murpanus.

EcrtecTBeHHbIl 0TOOp — Hampapistomui ¢GakTop 3BoOIOLUA. DOPMBI
€CTECTBEHHOI'0 0TOOpa.

ITprcnoco0IeHHOCTh OPraHu3MOB KaK pe3ysbTar sBojtouuu. llpumepsl
HPUCIIOCOOJIEHNH y OpraHu3MoB. ApoMOp(0O3bl U UIH0AIANITALIUH.

Bun wu BunooOpazoBanue. Kpurepum Buga. OcHoOBHbIE (HOpMBI
BU000pa3oBaHus: reorpapuueckoe, IK0JIOrnIecKoe.

MaxkposBononus. PopMbl  IBONIOLMU:  (pUIETHYECKAsd, JAUBEPreHTHAs,
KOHBEpreHTHasl, napajienbHas. HeoOpaTtuMocTs 3BONIOIMH.

IIpoucxoxaenue OT HECTIEIUAITM3UPOBAHHBIX MPEIKOB.
[Iporpeccupytomias cnenuanu3anus. AganTUBHAs paidalusl.
JdeMoHcTpanuu:

[Toptperst: K. JIunneit, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronnep, A. H. CeBepios.

Tabmuupr u cxembl: «Pa3BuTHE OpPraHMYECKOrO0 MHpa Ha 3eMiey,
«3apoJbIIIN MO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTepukcy, «Dopmbl 00pbObI 3a
cyiecTBoBaHue», «EcrectBeHHbI 0TOOPY», «MHOroo0pasue COpToB pacTeHUN»,
«MHoroobpazue  mopon  KUBOTHBIX», «llomymsmuuy», «MyTranroHHas
U3MEHUYUBOCTHY, «Apomopdo3s», «nnoamanrammmy, «O0mas nereHepaus»,
«/IBmxymue cuibl 3Bomonun», «Kapra-cxema mapmpyra nyremectBus Y.
JlapBuHay, «boprba 3a cymecTBoBaHuEY, «IIpHUCIIOCOOIEHHOCTh OPTraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHuey, « IKOIOTHUECKOE BUI000PA30BAHKE.

OO6opynoBaHue: KOJJIEKIHUS HACEKOMBIX C Pa3UYHBIMU TUIIAMU OKPACKH,
HAOOp TIIOAOB U CeMsH, KoJuieKius «[IpuMephl 3alIUTHBIX TPUCTIOCOOICHUHN Y
KUBOTHBIX», MOJieTh «OCHOBHBIE HAMPABIECHUS IBOJIOIHNIY, 00bEMHAS MOJIENb
«CTpoeHuE TOJTOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, koiiekuus «DopMbl COXpaHHOCTH
HCKOMAEMBbIX JKHUBOTHBIX UM pacTeHui», mojnenp ammnukanusa «llepekpéct
XpOMOCOM», BJaxHble mnpenaparsl «Pa3Buthe Hacekomoroy», «Pa3Burue
JSATYIIKWY, MUKponpenapat «J{po3odunay (Hopma, MyTaruu GOpMbl KPEUTHEB U
OKpacKH Tela).

JlaGopaTopHble U NpaKkTHYecKne padoThbl:

Jlaboparopnas padora Ne 1. «CpaBHEeHHE BHUIOB MO MOP(H)OIOTHIECKOMY
KPUTEPHIO».

JlaGopaTtopnas pabora Ne 2. «Onucanre IpUCIIOCOOJICHHOCTH OpTaHU3Ma
€€ OTHOCHUTEIIBHOT'O XapaAKTEpa.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HH HA 3eMuie.

JloHayuHble MPENICTABICHUSI O 3apOXKJICHUM *XU3HU. HayuHble runoressl
BO3HUKHOBEHHUS XW3HU Ha 3emiie: a0uoreHe3 M MaHchepMmusl. XHUMHUYECKas
ABOMIONMS. AOMOTE€HHBIM CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
OKCIEPUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »HBomonuu. HavanbHbie
sTanbl Ouosorndeckor sBomornuu. [unoresa PHK-mupa. ®PopmupoBanue
MeMOpaHHBIX CTPYKTYP ¥ BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKU U UX
sBOMIOLMS. DOPMHUPOBAHUE OCHOBHBIX TPYTI )KUBBIX OPraHU3MOB.

Pa3Butue xxu3Hu Ha 3emiie 1o 3pam u nepuojaM. Karapxei. Apxeiickas u
npoTepo3oiickast dpsl. Ilanmeosoiickas spa u €€ MEPUOIBI: KEMOPHIICKUL,
OPIOBHUKCKHii, CUITyPUICKUH, ICBOHCKHi1, KAMCHHOYT OJIbHBIN, MEPMCKHIA.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.



KaiiHo3oiickass 2pa u €€ TmepuoJbl: MAJIEOr€HOBbI, HEOINCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepuCcTUKa KJIMMAaTa U T€OJIOTHYECKUX MPpo1eccoB. OCHOBHBIE 3TAIbI
ABOJIIOIUU PACTUTEIBHOTO U >KMBOTHOrO Mupa. ApomMopdo3bl Yy pacTeHUid u
XKUBOTHBIX. [TosiBIIEHUE, pacliBET U BEIMUPAHUE TPYII KUBBIX OPTraHU3MOB.

Cucrema OpraHMYE€CKOr0 MHUpa Kak OTpaXeHHUE 3BOJIOIUH. OCHOBHBIC
CUCTEMATUYECKNE IPYIIbl OPraHU3MOB.

DBoOIMS YeNIOBEKa. AHTPONOJIOT s Kak Hayka. PazBuTue npencraBieHuit
0 IPOUCXOXKIEHUU 4YesioBeKa. MeTonbl u3ydeHus: aHtpornorene3a. Cxoncrsa u
pa3iINyuus 4EJI0BEKa U )KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETTOBEKA.

HBwxymue  cunbl  (daktopsl) — aHTpororeHeza.  HacnencrBenHas
U3MEHUYMBOCTh M €CTECTBEHHBbI 0TOOp. OOIecTBeHHbIH 00pa3 KU3HM,
U3rOTOBJIEHUE OPYIU TPY/A, MBILIJICHUE, PEYb.

OcCHOBHbIE CTaIMM M BETBU DHBOJIIOLMM YEJIOBEKA: aBCTPAJIOINUTEKH,
Yenosek ymenbid, YenoBek mnpAMOXOAAIINM, YeIOBEK HEaHACPTAIbCKUN,
UYenosek pasymHbld. Haxonkyu mckomaeMbIX OCTaTKOB, BPEMS CYIIECTBOBAHUS,
00J1aCTh pacpoCcTpaHeHust, 00bEM rOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIAUSL.

YenoBeueckue packl. OCHOBHbIE OOJbIIME pachl: €BPOIECOUIAHAS
(eBpasmiickasi), Herpo-aBCTpaJioujHasi (dKBaTOpUaibHasi), MOHTOJIOMIHAS
(a3uaTcko-amepukaHnckasi). UepTbl MPUCIOCOOJIEHHOCTH — MpEACTaBUTENCH
YEJIOBEYECKHUX Pac K YCIOBUSAM CYIIECTBOBaHMS. ENMHCTBO YEIOBEUYECKHUX pac.
Kpuruka pacusma.

JdemoncTpanuu:

[Toptperst: ®@. Penn, JI. [Tactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuiel 1 cxeMbl: «Bo3aukHoBeHne COJIHEUHOM CHCTEMEI», «Pa3BuTHE
opraHuyeckoro wmwupay», «PacturenbHas KieTtka», <«OKHBOTHasi KIETKay,
«IIpokapuornueckas kieTka», «CoBpeMeHHasi CUCTEMa OPraHUYEeCKOro MUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTMUYECKUX HAXOJIOK TPEIKOB
COBPEMEHHOI0 UelioBeKay, «/[peBHenmue moan», «/Ipesnue moan», «llepBbie
COBPEMEHHBIE JIIOAN», «HeaoBeuecKne pace».

O6opynoBanue: wmymsoku — «lIpoucxokaeHne  denmoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAHAEpPTalblla, KPOMAaHbOHIIA), CIEHKHU WIH
M300pKEHUS KaMEHHBIX OpPYAMI MEepPBOOBITHOTO YeloBeKa (KaMHH-YOMNIEPHI,
pybomma, ckpebiia), TeoxXpoHoJorudeckas Tabnuia, Kouiekmus «DopMel
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHHII».

JlaGopaTopHble U NpaKkTHYecKne padoThbl:

[IpakTuueckas pabora Ne 1. «3yyeHne uCKomaemMbIX OCTaTKOB PACTEHUM U
KUBOTHBIX B KOJUIEKIIHSIX.

DKCKypcus «IBOJIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WIK KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpPY:KaKILIAs CpPeaAa.

DOKoJIOTUSl Kak Hayka. 3aJadyd ¢ pa3fenbl  JKoJoruu. Mertoabl
AKOJIOTMYECKUX UCCIEN0BAHUM. DKOJIOrMYeCKOE€ MUPOBO33PEHUE COBPEMEHHOIO
YEJI0BEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/yIlIHAsI, TOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckne (axktopsl. Knmaccudukaius 3KOIOrHYECKUX (PaKTOPOB:
abmoTndyeckne, OMOTUYECKHE W AHTPOIOTCHHBIC. J[eHCTBHE 3KOIOTHMYECKUX
(hakTOpOB Ha OPTaHU3MBI.



AlGuotnueckue (bakTopBHI: CBET, TEMIIEpaTypa, BJIQYKHOCTb.
doronepuoausm. [IpucrnocobieHuss OpraHU3MOB K JACHCTBUIO aOMOTHYECKUX
¢dakTopoB. bruosornyeckue puTMBI.

buornueckue  dakToppl. Buabl  OMOTHYECKMX  B3aMMOJCUCTBUM:
KOHKYPCHITUS, XUIITHHYECTBO, CHMOMO03 U ero ¢popMel. [Tapasutusm, kooneparus,
MYTyaJau3M, KOMMEHCAIH3M (KBapTUPAHCTBO, HaXJICOHMYECTBO). AMEHCAIIU3M,
HelTpanu3M. 3HaueHHe OMOTHYECKUX B3aMMOJACHCTBUM ISl CYIIECTBOBaHUS
OpPraHU3MOB B NMPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH mnonyisiiud. OCHOBHBIE TOKa3aTenu
MOMYJISILUN: YUCICHHOCTD, [UIOTHOCTB, POXIAeMOCTh, CMEPTHOCTb, IPHPOCT,
murpanus. J{nHaMuka 4uciIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHCcTpanuu:

[Toptpersl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabnuuel u cxembl: kapra «lIpupoansie 30Hb1 3emiiny, «Cpeabl oOuTaHus
opranuzMoBy, «®oronepuoguzmy, «llomynsauun», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTHU NOMYJISAUU HHPY30pUH-TY(henbkuy, «[lumieBsie memnm».

JlaGopaTopHble U NpaKTUHYeCKHe PadoOThI:

JIaboparopnast pabota Ne 3. «Mopdosornyeckne 0COOCHHOCTH PACTEHUM
U3 Pa3HbIX MECT OOUTAHUSY.

JIaboparopnas padota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas pabora Ne 2. «[loacu€T MIOTHOCTH MOMYJALMA Pa3HbBIX
BUJIOB PACTCHUIN.

Tema 4. CooOmecTBa M 3K0JI0rHYecKHe CHCTEMBbI.

Coo01ecTBO OpraHu3mMoB — 6uoreHo3. CTpyKTypbl OHMOIIEHO03a: BUI0BAs,
NpOCTpaHCTBEHHAsA, Tpoduueckas (muiieBas). Bunbl-nomMmunantel. CBsizn B
OuolLIeHO3E.

Dkonoruyeckue cuctembl (dkocuctembl). llonarne 00 skocucTeme
ouoreorneHoze. MDyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOMYIEHTHI,
KOHCYMEHTBHI, peyleHThl. KpyroBOpOT BEIIECTB U TOTOK YHEPTUH B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU OKOCHUCTEeMBI. [lumieBpie Iiemu U CeTH.
OCHOBHBIE TIOKA3aTEeId AKOCUCTEMBI: OMoMacca, MPOMYKIHs. DKOJIOTHUYECKHE
MUPAMUbL: TPOAYKIMHM, YHUCIEHHOCTH, Owomacchl. (CBOWCTBa 3KOCHCTEM:
YCTOMYMBOCTD, CAMOpETyJislusl, pa3BuTue. CyKIieccus.

[IpupogHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p B PeK. DKOCUCTEMA XBOITHOTO
WJIH MIAPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe u X03sHCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasznooOpasue kak (aktop ycroitumBocTu 3KOcUCTeM. COXpaHEHHE
OMOJIOTMYECKOI0 pasHOOOpa3us Ha 3eMIIe.

Yuenune B. U. Bepranckoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocheprr. XKuBoe BemectBo u ero Gpynkimu. OcobeHHOCTH OMOChEphl Kak
rJI00AIBHON JKOCHCTeMBI. J[MHaMudeckoe paBHOBECHME W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemectTB u  OMOTCOXMMHUYECKHE IHUKJIBI  AJIEMEHTOB
(yrnepona, azora). 30HAIBHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emiau. AHTPONOTreHHbIE HW3MEHEHHS B
ouocdepe. ['mobampHBIE 3KOTOTHUECKUE TIPOOIIEMBI.

CocymecTBoBaHME MIPUPOIBI U YeIOBEUYECTBA. CoxpaHenue
OuopazHooOpas3msi Kak  OCHOBa  ycToWumBocTH  Owocdeprl. OcHoBa



PaIMOHAJILHOTO YITPAaBJICHHUS TPHPOJHBIMU PECYpCaMH M UX HCIOJIb30BaHUE.
JlocTrykeHUs: OMOJIOTHH M OXpaHa MPUPOIBI.

JdeMoHCcTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuipl 1 cxembl: «llumieBbie enuy, «bUOIEHO3: COCTaB U CTPYKTYpay,
«I[Ipupoausie coobmiecTBay, «llenu muranus», «IKOJIOTHUYECKAS MUPAMUIAN,
«buocpepa u  yenmoBek», «IKOCUCTEMA IIUPOKOJIUCTBEHHOI'O  Jiecay,
«JKocucteMa XBOWHOro Jjeca», «buorneHo3 BomoéMa», «ATPOIEHO3Y,
«[IpuMepHbIE aHTPOINOreHHbIE BO3JAEHUCTBUS Ha MpUpPONYy», «BaxHeilmue
UCTOYHUKH 3arpsi3HEHUs BO3AyXa W IPYHTOBBIX BOJ», «[louBa — BakHeHmias
coctapisonas ouochepn», «DakTopbl nerpaganuu mnousy», «llapHUKOBBIN
adhdexty, «DakTOpbl PATMOAKTUBHOIO 3arpsisHeHUs: Ouochepbl», «OOmas
CTpyKTypa Ouocdepni», «PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIN
sKkpaH ouocdepni», «Kpyrosopor yriepoaa B 6uochepe», «KpyroBopor a3ora B
IPUPOJIEH.

OO6opynoBanue: MoJieb-anIuinKaius « TunuaHbie OMOIEHO3bI», repbapuii
«PacturenbHbie  coobmiecTBa», kojulekiuu — «buoneHo3», «Bpemutenu
BXHEUIINX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUICKIIHH
pacTeHUil U >KUBOTHBIX, MPUHAAJIEKAIINE K PA3HBIM SKOJOTHYECKUM TpymHnam
omHoro Buaa, KpacHas kuura Poccuiickoit ®Deneparuu, u300paKeHUS
OXpaHsIEMbIX BUJIOB PACTCHHUH U KUBOTHBIX.



INIAHUPYEMBIE PE3VIJIbBTATBI OCBOEHHUSA IIPOIPAMMBI IO
BUOJIOTUN HA BA3OBOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHHMA

Cornacio ®I'OC COO, ycraHaBnuBalTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOEHHUS O0y4YaroIIMMUCA HPOrpaMM CpEIHEro o0lero oOpa3oBaHHUS:
JIMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JTUUHOCTHBIX pe3yiIbTaTOB OCBOCHUS mpeamera «buomorus»
BBIJICIICHBI ~ CJICAYIOIIME  COCTABJISIONIME:  OCO3HAHME  OOYYaIOIIUMUCS
POCCHUMCKOM T'pa)XJaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH M CaMOONPEICIICHUIO, HAIMYUE MOTHBALMM K OOYYCHUIO
OMoJIOTHH, 1IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUIN JTUIHOCTH Ha
OCHOB€ KJIIOYEBBIX I[EHHOCTEH M HCTOPUYECKUX TPAIULMN  pa3BUTHUA
OMOJIOTMYECKOT'0  3HAHHWS, TOTOBHOCTb W  CIOCOOHOCTh  OOyYaromMuXcs
PYKOBOJICTBOBaTbCSI B CBOCH  JICATCIILHOCTA  IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPHUCYIIUMH CHCTeMEe OMOJIOTHYEeCKOTro OOpa3oBaHUSs, HAIMUYHE
AKOJIOTMYECKOTO IIPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh I1I€IM U CTPOUTH
YKW3HCHHBIC TUTaHBI.

JIM4HOCTHBIE PE3YIbTaThl OCBOCHUS NpeaAMeTa «bruonIorus» JOCTUTAOTCS B
€IMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIHHOCTH B COOTBETCTBHUH C
TPAAUIUOHHBIMU POCCUHUCKHUMHU COLMOKYJbTYPHBIMH, HCTOPUYECKUMU U
JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIMU B OOIIIECTBE IIPaBHIIAMH H
HOpPMaMHM  TIOBEACHHS U  CIOCOOCTBYIOT  TpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCTIIMTAHUSI U CAMOPA3BUTHS, PA3BUTHS BHYTPECHHEU IMO3UIIMU JIMYHOCTH,
MaTpUOTHU3Ma, YBAXXCHUS K 3aKOHY M MPABOINOPSAKY, YEIOBEKY Tpyla U
CTapiieMy TIIOKOJEHHUIO, B3aUMHOTO YBa)XX€HUs, OEpPEKHOr0 OTHOIIECHUS K
KYJbTYPHOMY HACJICIUIO W TPAAULIUASIM MHOIOHAIMOHAJIBLHOTO  Hapoja
Poccuiickon ®enepanuu, NpupoIe U OKPYKaIOIIEH cpelie.

JIngHOCTHBIE pPE3YyIbTAaThl OCBOCHHS YyueOHOro mpeamera «buomorusy»
JOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTP W CIIOCOOHOCTh  OOyYaroIIUXCS
PYKOBOJICTBOBAThCA C(POPMHUPOBAHHOM BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAIlNi, MO3UTUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO  OOIIeCTBa,
pacliMpeHue >KU3HEHHOIO OIbITA W ONbITa JESITEIbHOCTH B IPOLECCE
peain3allii OCHOBHBIX HAMpPaBJICHUM BOCHUTATEIbHOW JESITEIbHOCTH, B TOM
YUCJIC B YACTHU:

1) rpaKIaHCKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON IMO3UITMH 00 yJAFOIIETOCS KAaK AKTUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX MPaB MU OOS3aHHOCTEH, YBa)KCHUE
3aKOHA U IPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MPU CO3IAHUU
Y4eOHBIX MMPOEKTOB, PEIICHUH YICOHBIX M TIO3HABATEIHHBIX 3a/1a4, BHITIOJTHEHUN
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO TO3HWIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€



YMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIIOJIEH C pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMU [ICHHOCTSIMHU
U COLUAIIBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOLIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBIX, TO3HABATEIbHBIX M MCCIEIOBATEIbCKUX 3a/1a4, YBaXKUTEIBHOIO
OTHOIIICHHUSI K MHEHHUIO ONMOHEHTOB MpPH OOCYXKJIEHUHM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COIEPKAHUS;

TOTOBHOCTh K TyMaHUTAPHON U BOJIOHTEPCKOMN AESITENbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTh pOCCUICKOMN IPaKIaHCKOMN UJECHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUS K CBOEMY HapoJdy, YyBCTBA OTBETCTBEHHOCTH IEPE]
Ponunou, ropmoctu 3a cBOM Kpail, CBOIO PoJMHY, CBOM S3BIK U KYJIbTYpPY,
IPOLIJIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHHWE K NPUPOJHOMY HACIEIUI0 M IaMITHUKAM
IPUPOJbI, JOCTHKEHUsIM Poccuu B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
TPYyAe;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIECHUE U
pa3BUTHE OMOJIOTMHU, MOHUMAHUS 3HAYCHHS OMOJOTMU B TO3HAHUU 3aKOHOB
IPUPOJIbI, B dKU3HU YEIIOBEKA M COBPEMEHHOI'0 00I11eCTBA;

uaeiHas yOexxIEHHOCTh, TOTOBHOCTh K CIIyXeHHUIo U 3amure OTedecTna,
OTBETCTBEHHOCTH 32 €r0 CyIs0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr O HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYAIIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JTUYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUWE K CBOMM pPOAUTEINSAM, CO3JAHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHSITUS LEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C
TpaauuusiMHi Hapo10B Poccuu;

4) 3¢TeTH4€eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsi ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUIT,

MMOHUMAHUE HMOIMOHAIBHOTO BO3JECUCTBUS KUBOW NPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUIAX UCKYCCTBa, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (pPOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOIMOHAIBLHOIO 0JIaroNmoJyYns:

MOHVUMAaHUE W peaju3amnusi 3J0pPOBOro M 0e30macHOro obOpasza KU3HH
(3mopoBoe  muTaHUWE, COOJIOJCHUE TUTMEHUYECKUX TMPaBWI M HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUH M OTABIXA, perysipHas Quandeckas
aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37]0POBbIO;

MMOHUMAHUE [IEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO M KOJUIEKTUBHOTO
0€3011aCHOr0 MOBECHHUS B CHTYALMSsX, YTPOXKAIOLINX 30POBBIO 1 XKU3HH JIFO/ICH;

OCO3HAHUE MOCIEACTBUM U HEPUSITUSI BPEAHBIX MPUBBIYEK (yIOTpeOICHHS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYZly, OCO3HAHUE 1IEHHOCTH MacTEepPCTBa, TPYAOJIIO0UE;



TOTOBHOCTh K AKTHUBHOM JESATEIHLHOCTH TEXHOJOTMYECKOW U COIMaIbHOU
HaNpPaBJIEHHOCTH, CIIOCOOHOCTH WHULIUMPOBATh, IJIaHUPOBATh u
CaMOCTOSITEIILHO BBITIOJIHATH TaKyIO JeTeIbHOCTb;

UHTEpPEC K pa3audHbIM cepam npodhecCuoHaNbHON AESTEINbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BbIOOpP Oynymied npodeccu W peanu30BbIBATH
CcOOCTBEHHBIE KU3HEHHBIC TUIAHbI,

TFOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEW JKU3HU,

7) 3K0J10THYeCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKHU 11€JIeCO00pa3HOE OTHOIIEHUE K MPHUPOJAEC KaK HMCTOUYHHUKY
KU3HU Ha 3€MIIE, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIILIEHUE YPOBHS JKOJIOTMYECKOM KYJBTYphl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUS TIOCTYNKOB W OLEHKM KX BO3MOXHBIX [OCIEACTBUM JId
OKpY’KaroUIen Cpelsl;

OCO3HaHME TI100aJTBLHOTO XapakTepa HKOJIOTMUYEeCKUX MpoOieM U MyTel ux
peuieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPU HU3YyYEHUU OMOJIOTUU
3HaHMSIT U YMEHHS TPU PEUICHUU TMPOOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOIOIIONIb30BaHUEM (COOMIOZIEHME TpaBUJl TOBENECHUS B  MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECHA B JKOCHCTEMAX, OXpPaHy BHUIOB,
IKOCHUCTEM, OHochephl);

AKTUBHOE HENPUATHE JACUCTBUM, MNPUHOCALIMX BPEH OKPYXKAIOLIEH
IPUPOJHON Cpefie, YMEHHE MPOTHO3UPOBATh HEOIArONMPUATHBIE YKOJIOTUYECKUE
MOCJIEICTBUS MPEAIPUHUMAEMBIX IEUCTBUIN U IPEAOTBpAIIaTh UX;

HaJIU4YME Pa3BUTOIO HKOJIOTUYECKOTO  MBIIUICHUS, HSKOJIOTMYECKOU
KYJIbTYpbI, OIBITA JIEATEIbBHOCTH HKOJOTMYECKON HaINpaBIC€HHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIbHOM, KOMMYHUKATUBHON U COLUAIBHOM
IpakTHKe, TOTOBHOCTHM K Yy4YacTHUIO B MPAKTUYECKOW JIEATEIbHOCTH
AKOJIOTMYECKOHN HAINPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MeCTa B TMOJUKYIBTYPHOM
MHUPE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKON KYJIbTYpPhl KaK CpPEeICcTBa
B3aUMOJECHCTBHS MEXAY JTIOJAbMU U MTO3HAHUS MUPA;

MOHUMaHuEe crenupuKy OWOJIOTMH KaK HAayKH, OCO3HaHUS €€ poiu B
dbopMUPOBAHUYN PAMOHATHFHOTO HAYYHOTO MBIINUICHUS, CO3/IaHUU I1€TO0CTHOTO
MIPEICTABICHNUS 00 OKPYXAIOMEM MHUPE KaK O €IUHCTBE MPHUPOJBI, YEIOBEKA U
o0lllecTBa, B MO3HAHWH MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpodiieM
COXpaHEHUS TPUPOTHOI'O0 PABHOBECHS,

yOSKIEHHOCTh B 3HAUMMOCTHU OMOJIOTHH ISl COBPEMEHHOM ITUBUIU3AIINH :
o0OecrnieueHus: HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JaHUE MEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX peIIaTh PECypCHbIE TPOOJIEMBl  Pa3BUTHS
YEJIOBEYECTBA, MOUCKA MYTEH BBIXO/a U3 TNI00ATBHBIX IKOJIOTUYECKUX MPOoOIeM
u o0ecrneuyeHus Mepexoja K YCTOWYMBOMY PAa3BUTHUIO, PalMOHAILHOMY
WCIIOIb30BaHUIO MPUPOJHBIX PEeCypcoB U (HOPMUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHHH OHMOJIOTMYECKUX 3HAHUM B LEIAX
MOBBIIIEHUS OOIEe KyJIbTypbl, €CTECTBEHHO-HayYHON TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTM  (PYHKIMOHAIBHOM  TPAMOTHOCTH  OOydYaromuxcs,
dbopmMupyemoi npu U3y4eHur OUOJIOTUH;

MOHUMAaHKE CYIIIHOCTH METO/I0B MTO3HAHUS, UCTIONBb3YEMBbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJNIb30BaTh IOJyYyaeMble 3HAHUS Ui aHalIM3a U
O0OBSCHEHUS SIBJICHUN OKPY>KAIOIIEr0 MUpPa U MPOUCXOASAIIUX B HEM U3MEHEHHU,
yMEHHE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUECHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
UMEIOILIUXCS JaHHBIX C LB MOJYyUYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus NpobJieM B pealbHbIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHE IIEHHOCTU HAy4YHOU JeSTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
POEKTHYIO U UCCIEA0BATENbCKYIO ACSITEIBHOCTh MHIUBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3OBaHUIO U
caM000pPa30BaHUIO, K AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HaHHUI MO OMOJIOTHMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yabTaThl OCBOEHUSI yueOHOro npenmera «buonorus»
BKJIFOYAIOT: 3HAYUMBbIE 711 (OPMHPOBAHUS MHUPOBO33PEHUS OO0YJAIOIIUXCS
MEKIUCHIUILIMHAPHBIE (MEXIpEeIMETHBIE) oOITIeHayYHbIE MOHSTHUA,
OTpaXkarolue IEJIOCTHOCTh HAYYHOW KApTHHBI MHpa W CHEIU(PUKY METO/IOB
MO3HAHUS, UCIOJNB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPTHs,
SBJICHUE, TMPOIECC, CHUCTeMa, Hay4yHbli (akT, MPUHLUI, TUIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIEAOBAHHE, HAOJIIOJEHHE, H3MEpEHUE,
AKCHEPUMEHT U APYTUX), YHUBEpPCAIIbHBIC YUeOHbIE NEeUCTBUS (TTI03HABATENbHBIE,
KOMMYHUKATUBHBIE, PETyJISITUBHBIE), oOecreuuBaronye (HopMUpOBaAHUE
(GYHKIIMOHAIBHOM T'PAaMOTHOCTH M COLIMAJIBHOM KOMIIETEHIMU OOYYaroluXcs,
CIIOCOOHOCTh O0YYArOIIUXCSI UCIOJIB30BATh OCBOEHHBIE MEXAUCIUILUIMHAPHBIE,
MUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIE Y4eOHBbIEC JICHCTBUS B
ITO3HABATEIBLHON U COLMAJIbHOM MTPAKTHUKE.

MeranpenMeTHbie pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CPEIHETO OOIIEro
00pa30oBaHus JIOJKHBI OTPaXXaTh:

OBjajenne  YHUBEPCAJBHBIMH  Y4eOHBIMH  TO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbI€e JIOTHYECKHE TIeHCTBHA:

CaMOCTOSATENbHO  (OpMynUpOBaTh M AKTyaJIU3UPOBATH  MPOOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIICHUS
(ananuza, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 0O0O0OIIEHUS), PACKPHIBATH
CMBICI OHWOJIOTMUECKUX TOHSATUM (BBLACISATh HMX XapaKTEpHbIC MPU3HAKH,
yCTaHABJIUBATh CBSI3U C JIPYTUMU MOHSITUSIMM);

ONpENENATh 1NN JCATEIbHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUM UX
JOCTH)KEHUSI, COOTHOCUTh PE3yJbTaThl JCATEIBHOCTH C TOCTaBJICHHBIMU
HESIMU;

UCIIOJIb30BaTh OWOJIOTMYECKUE TOHATUSL JIsi OOBSICHEHUS (PAaKTOB U
SIBJICHUM )KUBOU IPUPOJIBL;

CTPOUTH JIOTMYECKUE paCCyXkAeHUsS (MHIYKTUBHBIC, JCHYKTUBHBIC, II0
AQHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pPacCMaTpPHUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS;



NPUMEHATh  CXEMHO-MOJICTIBHBIC  CpPEACTBA  JUI  TPEIACTaBICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHUH B U3y4aeMbIX OMOJIOTHISCKUX O0BEKTAX, a
TakK€ TPOTHBOPEYMH  pPa3HOTO  pPOJa, BBIABICHHBIX B  Pa3IMYHBIX
MHPOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YU4ETOM aHAIN3a UMEIOLTUXCS
MaTepHAIIbHBIX M HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBATh COOTBETCTBUE
pe3yJIbTATOB IIEJISM, OIEHUBATH PUCKH MTOCIICIACTBUH JIEATEIHHOCTH;

KOODJMHUPOBATh W BBIOJHATH pabOTy B YCIOBUAX PEATBHOTO,
BUPTYQJIIBHOTO 1 KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIIICHUHN KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIEA0BATEILCKIE eHCTBHA:

BJIAQJICTh  HaBBIKAMH  Y4EOHO-HMCCIICOBATEIIbCKOW M TPOCKTHOM
JeSITeNLHOCTH, HABBIKAMU pa3pelieHus MpooieM, CTIOCOOHOCTHIO M TOTOBHOCTHIO
K CaMOCTOSTEIILHOMY IIOMCKY METOJIOB PpEIICHUS TPAKTUISCKUX 3ajaad,
NPUMEHEHUIO Pa3JIUYHBIX METOJIOB TTO3HAHUS;

UCTIOB30BaTh PA3JIMYHBIC BUIBI JEATEIHHOCTH TIO IMOJYYCHHUIO HOBOTO
3HaHWS, €r0 HMHTEpIpeTaIiy, MpeoOpa3oBaHUI0 W MPUMEHCHHIO B YYEOHBIX
CUTYaIUsIX, B TOM YHUCIIC TIPHU CO3TaHUU YICOHBIX M COITMATLHBIX TIPOEKTOB;

dopMupoBaTh  HAy4YHBIA  THUN  MBIIUICHHUS,  BIAACTh  HAyIHOH
TEPMUHOJIOTHEH, KITFOYCBHIMU TOHATHSAMHU U METOIAMH,

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJladyd B 0Opa30oBaTEIbHOM
JESTENbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYUHHO-CIICJCTBEHHBIE CBS3M M aKTyaJIM3UPOBATH 3ajiady,
BBIJIBUTATh TUTIOTE3y €€ pEeIleHUs, HAXOJUTh apryMEHTHI IS JOKA3aTelbCTBa
CBOMX YTBEP)KIICHHMIA, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEILICHNUS,

aHAIM3UPOBATH TIOJYUYECHHbIE B XOJI€ PEIICHHUsS 3aJa4dl pPe3yJIbTaThl,
KPUTUYECKH OIIEHUBATh HMX JIOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX yCIIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IEJICHANPABICHHBIN MOUCK MEePEHOCa CPEJCTB U CIIOCOO0B
JENCTBUS B MPOPECCHOHATIBHYIO CPENY;

YMETh TEPEHOCHUTHh 3HAHUS B MO3HABATEIBHYIO U MPAKTHUYECKYIO 00JIacTH
KU3ZHEIEATECITbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIC TTOIXO/Ibl U PEIICHHSI,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIIICHUS.

3) paGora c unpopmaunueii:

OPHUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX WHMOpMAIuu (TEKCTe
y4e0HOT0 MOCOOUsI, HAyYHO-TIOMYJISIPHON TUTEPATYPE, OMOTOTHIECKUX CIIOBAPSIX
Y CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax TaHHBIX, B UHTEepHETE), aHATM3UPOBATh
nHGOPMAITUIO PaA3IWYHBIX BHIOB © (OPM TMPEACTABICHUS, KPUTHUYCCKU
OIICHUBATh €€ JTOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTD;

dbopMynHpoOBaThH 3aIIPOCHI M IPUMEHSThH Pa3TUYHBIC METO/IbI ITPU TTOUCKE U
otrOope Ononorndeckoi nHpopManum, HeOOXOTUMOH 7SI BHITTOJTHEHHS YIEOHBIX
3ajady;

MPUOOPETaTh OMBIT MCIOIL30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPYy AaKTHBHOTO  HCIOJIB30BAHUS
Pa3TUYHBIX TTIOUCKOBBIX CUCTEM;



CaMOCTOSITEIPHO ~ BBIOMpaTh ONTUMaJIbHYO (GOPMYy TIPEACTABICHUS
Oouosornueckod wuHpopmanuu (cxembl, rpaduKd, aUarpaMmbl, TaOJHIIbI,
PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAay4dHBIM S3BIK B KaueCTBE CpeACTBa Ipu padore ¢
Ouosjorndeckor uWHGOpMAIUEH: TPHUMEHATh XUMHYECKUE, (U3HUCCKHE W
MaTEeMaTUICCKHE 3HaKU M CUMBOJIBI, (POPMYJIbI, a00peBHATYPY, HOMEHKJIATYPY,
UCIIOJI30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaTJISITHOCTH;

BJIAJIETh  HAaBBIKAMHM  pACTO3HABaHUS W 3aluThl  WHGOpPMAIIUU,
uH(OPMAIIMOHHON 0€30MMaCHOCTH JIMYHOCTH.

OBJjaieHNe YHUBEPCATbHBIMI KOMMYHUKATUBHBIMU JI€HCTBUSIMN:

1) o0mmeHme:

OCYIIECTBJISITh KOMMYHHKAIIMM BO BceX cdepax IKWU3HU, aKTHUBHO
y4acTBOBaTh B JHAJIOIe WM JIUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TEMBI
(ymeHue 3amaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXKJIECHHS OTHOCHTEIIBHO
BBITIOJTHEHUS TIpeIaraeMon 3aJiauu, yYUTHIBaTh HHTEPECHI M COTJIACOBAHHOCTH
MO3ULIMK APYTHX YYACTHUKOB AUAJIOTA WU JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJIbHBIE CpEeJCTBA OOIICHUS, NMOHUMATh 3HAYCHUE
COITMATBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIIHH,
YMETh CMSITYaTh KOH(MIUKTHI K BECTH MEPETOBOPHI;

BJIQJIETh PA3JIMUHBIMH CIIOCOOAMHK OOIIEHMsS M B3aUMOJICHCTBUS, IOHUMATh
HAMEpPEHUsI JAPYruX JIIOAeH, TMPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
coOeceTHUKY U B KOPPEKTHOM opme hOpMyTUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO MW JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUS C UCIOJIH30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs IeSITeIbHOCTD:

MOHUMATh U UCIIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBHIYaTbHOU
paboTel MpU  peHieHHd  OWOJOTHYecKOr  mpoOjeMbl, OOOCHOBHIBATH
HEO0OXOAUMOCTb MPUMEHEHHUS IPYNIOBBIX (OPM B3aMMOJICHCTBUS IMPH PEIICHUH
y4aeOHOM 3a71a4H;

BBIOMpaTh TEMATUKy W METOABI COBMECTHBIX JCHCTBHMA C y4éToM OOIIMX
HMHTEPECOB U BO3MOXKHOCTEH KaXKJIOT0 YjeHa KOJIJIEKTHBA;

MPUHUMATh IICIM  COBMECTHOM JEATEILHOCTH, OPTraHU30BBIBaTh U
KOOPJIMHUPOBATh JICUCTBUS IO €€ NOCTHMKEHHUIO: COCTABJAThH IUIAH IAEHUCTBHM,
pacrpenensaTh Pojd C y4éTOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJIa M KaXKJIOr0 y4acTHHKA KOMAaH/IbI B
o0IIui pe3yabTar Mo pa3padboTaHHBIM KPUTEPHUSIM;

IpeuiaraTh HOBBIE IIPOCKTHI, OICHUBATh HJICH C IIO3MIIMH HOBHU3HBI,
OPHUTHHAIILHOCTH, MPAKTUICCKOW 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTHUBHOE CTPATETMUECKOE IOBEIACHUE B Pa3IMYHBIX
CUTYaIHSIX, IPOSBIISITH TBOPYECTBO M BOOOpaKeHNE, OBITh NHUITUATHBHBIM.

OBj1a/IeHHe YHHBEPCAJIbLHBIMH PeryJsiTUBHBIMH JI€CTBUSIMU:

1) camoopraHu3anms:

HCIIOIb30BaTh OMOJOTMYECKHE 3HAHHUS JUIS BBIABICHHUS IPOOJIEM M HX
pENICHMS B )KH3HECHHBIX U YICOHBIX CHTYAIUSX;

BBHIOMpPAaTh HAa OCHOBE OWOJIOTMYECKUX 3HAHWU II€JIEBBIE W CMBICIOBBIE
YCTaHOBKHU B CBOMX JICUCTBUSX U MOCTYIMKAX MO OTHOIICHHUIO K KUBOU MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIINX;



CaMOCTOSITEILHO OCYIIIECTBIISITh TTO3HABATEIIBHYIO 1€ TEIbHOCTD, BISIBIISATh
po0JIeMbI, CTaBUTh U (DOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM
NESATETLHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITETIbHO COCTaBIIATh IUIAH pEHIeHUs MpoOsiieMbl € Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacHIMpATh paMKH y4eOHOTO IIpeIMEeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUH;

JeNiaTh ~ OCO3HAHHBIA ~ BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO HIUPOKOW SPYAUIIMH B
pPa3HbIX 00JIACTSIX 3HAHWM, MOCTOSHHO MOBBIIIATH CBOW OOpa30BaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CUTYyaIlUsiIM, BHOCUTb KOPPEKTHUBHI B JESTEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJaJIeTh HaBBIKAMHU IIO3HABATEILHOW pPEQIIEKCHU KaK OCO3HAHUSA
COBEPIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, MX PE3YyIbTaTOB M
OCHOBaHMI, UCTIOJIb30BaTh MPUEMBI pedIeKcuu Jisl OIIEHKU CUTYalluu, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OIIEHWBATh PUCKU W CBOCBPEMEHHO MPUHUMATh PEUICHUS O UX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W ApPTyMEHTHI JIPYruX IpU aHAIN3€ PE3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE Ce0s M IPYTHX:

NIPUHUMATH ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W ApPTyMEHTHI JIPYruX MpU aHAIN3€ PE3yJIbTaTOB
NEeATENbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYTHX HA OMIUOKH;

pa3BUBATh CIIOCOOHOCTHh MOHUMATh MHUP C TIO3UIIUU APYTOro YEIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbrarsl ocBoeHUs: nporpammbel COO mno Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crenudpuueckue sl ydeOHOro mpeaMmera
«buosnorus» Hay4yHble 3HaHHS, YMEHHUS M CIOCOOBI JEHCTBUU MO OCBOCHHIO,
MHTEpHpETalud M NpeoOpa30oBaHMIO 3HAHUM, BHJIBl JEATEIBHOCTH 10
NOJyYEHHIO HOBOTI'O 3HAHMSI U NPUMEHEHUIO 3HAHUM B Pa3IUYHbIX Y4EOHBIX
CUTYyallUsIX, a TaKXe B pEAIbHbIX >XU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX C
Oouonorueil. B mporpaMmme npeaMeTHbIE pe3yJbTaThl MPEACTaBICHbI MO ToJaM
o0y4eHUsl.

[IpenmerHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
K1acce O KHBI OTPAXKATh:

c(hOopMUPOBAHHOCTb 3HAHUI O MECTE U POJI OMOJIOTMH B CUCTEME HAYYHOT' O
3HAHMSI €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAyYHOU KapTUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCUUCKUX U
3apyO€KHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBLHON
IPaMOTHOCTH Y€JIOBEKa ISl pEHICHUS )KU3HEHHBIX 3a/1a4;

yYMEHHUE PacKphIBaTh COAEpKaHWE OMOJOTMYECKUX TEPMHUHOB U TOHSATHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIeCTB W TMpeBpallcHue



SHEPTrHM), TOMEOCTa3 (CaMoperyssilus), YpPOBHEBas OpraHW3alusl KUBBIX
CHUCTEM, CaMOBOCHIPOU3BE/ICHHE (peripoiyKius), HACJIeJICTBEHHOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE;

YMEHUE H3JIaraTb OHOJOrMYecKrue Teopuu (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAsA, LIEHTpajdbHas JOTMa MOJEKYJISIpHOM Ouosoruu), 3axoHsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 IeHTpax MHOT000pa3usi u
IPOUCXOXKAEHUA KyIbTypHbIX pacTenuid H. Y. BaBunoBa), onpenensite rpaHuibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJaMU HAYYHOT'O [MO3HAHUS B OMOJIOTUU: HAOIIOACHIE
Y ONMCAHUE KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OpraHU3als U MPOBEACHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJIBIJKEHHUE  TUIIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHUE MOIYYCHHBIX
pPE3yAbTATOB, UCIIOJIb30BAHHBIX HAYUYHBIX MOHATUH, TEOPUN U 3aKOHOB, YMEHUE
JieNaTh BBIBOJbI HA OCHOBAHUU ITOJYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIETATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK IMPOKAPUOT
U DYKapHoOT, OAHOKIJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIIECTB U MPEBPAILICHUs YHEPTUU B KJleTKe, (hOTOCUHTE3A,
IUTACTUYECKOT0 M DHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOKEHHS, HWHIUBUAYAJbHOIO PpPAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTh MOJyYeHHbIC 3HAHUS ISl OOBSICHEHUSI OMOJIOTMYECKUX
IIPOLIECCOB U SBJICHUM, JJIsl IPUHITHS IPAKTUYECKUX PELICHUM B IIOBCEIHEBHOU
KU3HU C LeNbio oOecriedeHuss 0e30MacHOCTH CBOErO 3/0pOBbS U 370POBbS
OKpYXAIOIUX JIIOIel, COOJIOJEHUST HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYXarollen MPUPOIHON cpefie, MOHMMaHuEe HeOOXOAMMOCTU HMCTIOIb30BAHUS
JOCTH)KCHUN COBPEMEHHON OHOJIOTMH W OMOTEXHOJIOTHH Il PalliOHAJIBLHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pelaTh >JEMEHTApHbIE TI'E€HETUYECKUE 3a/aud Ha MOHO- H
TUTHOPUAHOE CKpEUIMBAaHME, CIICTIJIEHHOE HACIEOBAaHUE, COCTABIATH CXEMBbI
MOHOTHOPUTHOTO CKPEITUBAHUSA JIJISl TIPEICKA3aHMsI HACJIeIOBAHUS TIPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBITIONHATH Ja0OpaTOPHBbIE U MPAKTHUYECKHE PabOThI, COOMIOIAThH
mpaBuiIa mpu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYIOBAHHUEM;

yMEHUE KPUTUYECKH OIICHUBATh W WHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHUs, BKIIOUYAIONIYIO TICEBIOHAYYHbIC 3HAHUA U3
pa3NUYHBIX HMCTOYHUKOB (CpEeACTBA MAacCOBOW HMH(pOpMAIUM, HAYIHO-
MONYJISIPHbIE MaTepHUalbl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
OMOJIOruH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3JaBaTh COOCTBEHHBIE MNHCbMEHHBIE M YCTHBIE COOOIIECHMS,
0000111ast GMOTOTUYECKYI0 HH(POPMAITHIO U3 HECKOJIBKIX UCTOYHUKOB, TPAMOTHO
WCITOJIb30BATh MOHATUITHBIN armapaT OUOJIOTHH.

[IpenMeTrHble pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorusi» ¢ 11
Kj1acce NOJKHBI OTPAXKATh:

c(hOopMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME HAYYHOT O
3HAHMSI €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKUX U
3apyO€KHbIX YYEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTHM, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€TIOBEKa JJIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COJCP’KaHUE OMOJIOTUYECKUX TEPMUHOB U TIOHSTHIA:
BH/I, TIOMYJISATINS, TEHODOH I, YBOJTFOITHS, IBIKYIIIHE CHITHI ((DAKTOPHI) IBOJTIOTIHH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHI000pa30BaHKE, SKOJIOTHIECKHUE (DAKTOPHI,



DKOCUCTEMa, TPOAYIEHTbI, KOHCYMEHTBI, PEAYICHTB, IICMH THTAHMS,
AKOJIOTMUECKas MUupamMuaa, OruoreoreHos, ouocdepa;

YMEHHUE u3JlaraTh OWOJIOTWYECKHE TCOpPUHU (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl JBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxojnctea K. M. bapa, uepenoBanus rjiaBHbIX HampaBiICHUN U
nyteit sBomonnu A. H. CesepiioBa, yuenust o 6uocdepe B. 1. Bepuaackoro),
OTPEAENSITh TPAHUIBI X TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BJIaJIETh METOJaMHU HAyYHOT'O NTO3HAHUS B OMOJIOTMH: HAOJI0IeHHE
U ONHUCAHUE KUBBIX CHUCTEM, MPOIECCOB U SIBJICHUH, OPTaHU3aIUs U TPOBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIIABW)KEHHME  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHUE MOIYYCHHBIX
PE3yNbTATOB, UCIIOJIb30BAHHBIX HAYUYHBIX MOHATUH, TEOPUM U 3aKOHOB, YMEHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATHh CYIIECTBEHHbIEC MPU3HAKU CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BHJIOB, MOMYJSALUUNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTeOIIeHO30B M HKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACIEICTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOT'0 0TOOpa, BU000pa30BaHusl, MPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBUS HKOJIOTMUYECKUX (AaKTOPOB HA OpPraHU3MBI, IMEepeHOCca
BEIIECTB W IOTOKA HHEPIrUM B DKOCHUCTEMAaX, AHTPONOIEHHBIX W3MEHEHUH B
HKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX
ITUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTh MOJYYCHHbIC 3HAHUS IS OOBSICHEHUST OMOJIOT MYECKUX
IIPOLECCOB U SBJICHUM, JJIsl IPUHATHS IPAKTUYECKUX PELICHUM B IIOBCEIHEBHOU
KU3HUA C TENbI0 OOecredeHus: 0e30MacHOCTH CBOErO 370POBBS M 3/I0POBbS
OKPYXAIOIUX JIIOIel, COOJIOJEHUST HOPM TPaMOTHOTO TIOBEACHUS B
OKpYXarollen MPUPOIHOMN cpelie, MOHUMaHuEe HEOOXOAMMOCTH HCIOIb30BaHUS
JOCTHKECHUH COBPEMEHHOU ouonoruu TS PaLMOHAIILHOT' O
IPUPO/IOTIOIb30BAHUS;

yMEHUE peniaTh dJeMeHTapHbIe OUOJIOTMUYECKHUE 33141, COCTABIISATH CXEMBbI
nepeHoca BEIECTB U SHEPTUU B SKOCUCTEMAX (LIETIH MUTAHU);

YMEHUE BBITIOIHITH Ja0OpaTOPHBIE U MPaKTHUECKHe PabOThI, COOIIOIAThH
mpaBuiIa mpu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYIOBAHHUEM;

yMEHUE KPUTUYECKH OIICHUBATh W WHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO COJIep KaHMs, BKIIOUYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3NUYHBIX HMCTOYHUKOB (CpEACTBA MAacCOBOM HMH(pOpMAIUM, HAYIHO-
MOMYJISIPHBIE  MaTepuaibl), pacCMaTpUBaTh TJIOOAIBHBIE JKOJIOTHUYECKHE
PO0IEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHUE CO037]aBaTh COOCTBEHHBIC NHCHbMEHHBIE M YCTHBIE COOOIICHWS,
0000111ast GMOTOTUUYECKYI0 HH(POPMAITHIO U3 HECKOIBKIX UCTOYHUKOB, TPAMOTHO
WCITOJIb30BATh MOHATUITHBIN armapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoBaHue KoanyecTBo yacoB
DJIeKTpOHHbIe (LU (POBbHIE)
n/ pa3/ie/ioB U TEM KonrpoiabHsbie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
n NPorpaMMalI padoThI padoThI
bu6mmoreka LIOK
! brosorus kak Hayka 2 0.5 https://m.edso0.ru/7f41¢c292
5 JKuBble cCUCTEMEBI U HX 1 bu6nunorexa LIOK
Opra”Hu3anus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKHUH COCTaB U 8 1 bubmuorexa [IOK
CTPOEHHUE KIETKHU https://m.edsoo.ru/7f41c292
4 JKuzHenesaTeabHOCTh 6 bubmuorexa [IOK
KJIETKH https://m.edsoo.ru/7f41c292
PaszMHOXeHuE 1
5 B 5 1 bu6nunorexa LIOK
AHBHAY https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPTraHU3MOB
HacnenctBeHHOCTD 1
6 W3MEHYUBOCTH 8 1.5 bubnnorexa HOK
' https://m.edso0.ru/7f41¢c292
OpraHU3MOB
7 Cenexiusi OpraHu3MOB. 3 bubnnorexa [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 PesepBHOE Bpems 1 bubmorexa LIOK
P p https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOT'PAMME



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

11 KUIACC

HauMeHoBaHHe KoandecTBO 4acoB
Ne JaekTpoHHble (LndpoBbIE)
pa3acjioB U TEM KonTpoibHbie IIpakTH4eckne
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
nporpaMmMbl padoThbI padoThbI
1 OBOJIIOLUOHHAS 9 1 bu6anoreka LIOK
ounonorus https://m.edsoo.ru/7f41cc74
Bo3auknoBeHuEe 1
2 a3BUTHE XU3HUA 9 05 bubnnorexa LIOK
p ' https://m.edsoo.ru/7f4lcc74
Ha 3emie
OpraausmMsl 1
3 OKDVKAIOLAS 5 1 Bbu6mmoreka [JOK
Py H https://m.edsoo.ru/7f41cc74
cpena
Coo0mrecTBa u
4 DKOJIOTHYCCKHE 9 bubmorera [JOK
https://m.edsoo.ru/7f4lcc74
CHUCTEMBI
but6mmoreka [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO
YACOB 11O 34 0 2.5

I[TPOTPAMME



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 IINIAHUPOBAHHUE

10 KJIACC
Ne KosmnuectBo yacos DJIeKTPOHHbIE
n Hara nugposble
/ Tema ypoka KonTpoabHbie IIpakTH4eckue
Bcero U3ydeHHus o0pa3oBaTejbHbIE
padoTbI padoTbI
n pecypcbl
bu6nunorexa LIOK
B https://m.eds00.ru/863e612
1 HOJIOTHS B CUCTEME 1 )
HayK https://m.eds00.ru/863e632
a
Mertoabl MO3HAHUS
JKUBOU TIPUPOJBI.
[paktuyeckas padota Ne
1 «Mcnonp3oBaHue
2 1 0.5 Bu6mmorexa IIOK
Pa3JIMYHBIX METOOB MPH
U3y4YEHUHU
OMOJIOTHYECKUX
00BEKTOBY
bubmmoreka LIOK
buonornueckue CUCTEMBI,
3 1 https://m.edso0.ru/863e656
MIPOLIECCHI U UX H3YICHHE 4
XUMHYECCKUH COCTaB bub6nunorexa LIOK
4 KJIeTku. Bosa u 1 https://m.eds00.ru/863e674
MUHEpaJIbHBIC COTH €
5 benku. CocTaB u 1 but6mmoreka [IOK



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

CTpOCHHE OSITKOB

https://m.edso0.ru/863e6b7
2

DepMeEHTBI —
OMoJIOTHYECKUE
KaTaau3aTophl.
JlaboparopHas pabota Ne bu6mmoreka [IOK
6 1 «3yuenune 0.5 https://m.edso0o.ru/863e6b7
KaTaJIUTUYECKON 2
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl
WJIM KaTaasbl)y»
bu6nunorexa LIOK
7 Yraeroasl. JIunnasl https://m.eds00.ru/863e687
0
bubmuoreka [IOK
8 HyIIeHHoBbIe KHCTOTEL. https://m.eds00.ru/863e6d5
ATD c
Hcropust u meTo1b1 bu6muoreka [IOK
9 W3YYEHHUS KIIETKU. https://m.edsoo.ru/863e6e8
Kietounas teopust 8
10 Knerka kak nenoctHas
KUBasi CUCTEMA
Crpoenue
SYKAPHOTHYCCKOH bubmmorexa LIOK
11 xericn. JlaGopaTopHas 05 https://m.edso0.ru/863e6ff0
https://m.eds00.ru/863e716
pabota Ne 2 «M3y4uenue

CTPOEHUS KJIETOK

c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

pacTeHul, KUBOTHBIX,
rpuboB U OakTepuit mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax 1 ux
OIHMCAaHUE»

OOMeH BelIeCTB UIIH

bu6mmorexa LIOK

12 https://m.eds00.ru/863e766
MeTabonnu3M c
bubmmnorexa IHOK
dortocunTes.
13 https://m.eds00.ru/863e7c9
XeMOCHHTE3 3
bubmunorexa IHOK
14 I
Ouepremiieckuii 06men https://m.edsoo.ru/863e7aae
JKM3HEeHHBIN TUKIT
KJICTKH. JeeHne KIIeTKH.
Murto3. JlabopaTopHas
pabota Ne 3 bubnuotexa [JOK
15 «HaOmronenne murosa B 05 https://m.edsoo.ru/863e7dc
KJIETKaX KOHUYMKA 4
KOpeIlKa TyKa Ha
TOTOBBIX
MHKpOIIpenapaTax»
buocunre3 Genka. bubnuorexa [JOK
16 Peakuust MmatpuaHoro https://m.eds00.ru/863e796
CHUHTE3a €
17 Tpancasauus — bubnnorexa [HOK



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

onocuHTE3 OeNKa

https://m.edso00.ru/863e796
e

Hexnerounsie ¢popmbl

bu6mmorexa [IOK

18 https://m.eds00.ru/863e754
KHU3HU — BUPYCHI 0
bu6mmorexa LIOK
https://m.eds00.ru/863e81b
19 ®opMBbI pa3MHOKEHUS 5
OprafismMos https://m.eds00.ru/863e831
€
N bubmuoreka [IOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
O1tog0TBOpPEHHE.
JlaboparopHas paboTa No bubmorexa LOK
21 B 0.5 https://m.edso00.ru/863e81b
4 «I3yuyeHue cTpoeHUs 5
IMOJIOBBIX KJICTOK Ha -
TOTOBBIX
MHKpOIIpenapaTax»
but6mmoreka [IOK
Hn aJIbHOE
22 AHBIAYAIRH https://m.eds00.ru/863e843
pa3BHUTHE OPTraHU3MOB 5
I'enetrika — Hayka o
23 HACJIEACTBEHHOCTH U bubnmorexa HOK
https://m.eds00.ru/863e86f2
N3MCHYNBOCTHU
24 3aKOHOMEPHOCTHU bubmunorexa IHOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HacjeI0BaHUsI https://m.edso0.ru/863e887
MIPU3HAKOB. 8

Mounorubpuanoe

CKpEIIMBAHHE

Jlurnbpunoe

CKpeIlIMBaHHE. 3aKOH

bubmnorexa IIOK

25 https://m.edso0.ru/863e89a
HE3aBHCHMOI0 4
HaCJIeIOBaHUS MPU3HAKOB
CueneHHOe
HacJieJJOBaHUE
MIPU3HAKOB.
JlabopaTtopHnast pabota No
5 «3yuenune bubnauorexa [JOK
26 | pe3ynabTaToB 0.5 https://m.edso00.ru/863e8c6
MOHOTHOPUIHOTO U 0
TUTUOPHUIHOTO
CKpEUTUBAaHUS Y
Jp030(UITBI HA TOTOBBIX
MUKpOTIperapaTax»
I'eneTurka mosa.
Hactenoparne but6mmoreka [IOK
27 https://m.edso00.ru/863e8c6
MIPU3HAKOB, CIETIICHHBIX 0
C TI0JIOM
M3MeHYHBOCTb.
98 Henacnencrsennas 05 bub6nunorexa LIOK
U3MEHYHUBOCTb. ' https://m.edsoo.ru/863e8efe

JlaboparopHast pabota Ne



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

6. zyuenue
MOJIU(UKAITTOHHON
U3MEHUYUBOCTH,
IIOCTPOCHHE
BAPUALIMOHHOTO psifa U
BapUaLlMOHHON KPUBOM»

Hacnencrennas
HM3MEHYUBOCTD.
29 JlaGopatopHas padota Ne 0.5 bubmuoteka [IOK
7. «AHAJIM3 MyTalMil y ' https://m.edso0.ru/863e8efe
Jp030(UITBI HA TOTOBBIX
MHUKpOTIperapaTax
but6mmoreka [IOK
30 ['enernka yenoBeka https://m.edso00.ru/863e8d7
8
PesepBHBIii ypOK.
O06001eH e 1o TeMe
31 «HacnencrBeHHOCTE U
W3MEHYHBOCTh
OpTaHU3MOB»
Cenekius KaKk HayKa v Bubmiorexa [IOK
32 https://m.edsoo.ru/863e921
porecc 4
MeToabI U TOCTHKEHHUS but6mmoreka [IOK
33 CEJICKITUH PACTCHHIA 1 https://m.edsoo.ru/863e921
KMBOTHBIX 4
34 buorexHoorus xax bubmunorexa IHOK



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

OTpacJib MPOU3BOJICTBA

https://m.edso00.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34



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

11 KUIACC

Ne KoJsnyecTBo 4acoB JIeKTPOHHbIE
n Hara uudposBbie
/ Tema ypoka KonTtpoJsibHbie IMpakTHyeckue
Bcero U3ydeHust o0pa3oBaTe/bHbIE
padoThI padoThI
n pecypchbl
N bu6mmorexa LIOK
DBOJIOIUS U METOBI €€
1 https://m.edso0.ru/863ea20
W3Y4YEeHUS o
HcTopus pa3sutus bubmmorexa LIOK
npecTaBIeHUH 00 1 https://m.eds00.ru/863e957
SBOJTIOLAN 0
bubmuoreka [IOK
MukposBontouus 1 https://m.edso0.ru/863e9cl
€
[Monynsuus kak
JJIEeMEHTapHas eINHUTIA
BHIa ¥ BOJIOIIHH. bu6mmoreka LIOK
JlaGopatopHas padota Ne 1 0.5 https://m.edsoo.ru/863e99c
1 «CpaBHEHME BUJIOB 110 6
MOp(hoIOrHuecKOMy
KPUTEPHIO»
JIBYOKYIIIAE CHITBI bubnuorexa [JOK
(arieMeHTapHbIE 1 https://m.edso0.ru/863e9da
(aKTOpPBI) IBOIOIUH 4
EcrectBennslii oTOOp 1 1 bu6mmoteka [IOK

ero Gpopmal

https://m.edso0.ru/863e9ed



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

1o

Pe3ynbTaThl 3BOMIOINN:
MPHUCIIOCOOICHHOCTD
OpPraHu3MoOB U
BU000pa3oBaHue.
JlaGopaTopHnast pabota No

bubmnorexa IIOK

! 2 «Onucanue 0.5 https://m.edso0.ru/863e9fde
MPUCTIOCOOIEHHOCTH
opraHusma u e
OTHOCHUTEIIHOTO
XapakTepay
Hanpasnienus u nytu bubmorexa HOK

8 P yt https://m.edsoo.ru/863e9cl
MaKpO3BOJIIOLUU 5

9 HeobOpatumocts
SBOJTIOIIUA

10 Hcropus xxn3Hu Ha 3emite
U METOJBbI €€ U3y4YCHU
['umoressr butmmoreka [IOK

11 MIPOUCXOXKICHUS )KU3HU https://m.edsoo.ru/863eaba
Ha 3emie 6
PasButne xu3Hu Ha bubnunorexa LIOK

12 3emJie 10 paM U https://m.edsoo.ru/863ea6b
nepuoaam €
OCHOBHBIE ITaIlbI bubmauoreka [JOK

13 3BOJIIOLAA 0.5 https://m.edsoo.ru/863ea8b

pacTUTEIHLHOTO U

c
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KUBOTHOTO MUDA.
[paktuyeckas pabora Ne
1 «M3yuenue
HCKOIIa€MbIX OCTaTKOB
pacTeHH U KUBOTHBIX B
KOJUIEKLIUSIX»

COBpeMeHHaH CHUCTEMAa

bu6mmorexa LIOK

14 https://m.edso0.ru/863ea48
OpPraHUYECKOr0 MHUpa .
DBOJTIOLIHS YEJIOBEKA bubmauoreka [JOK

15
(anTpoOmoreHes) https://m.edsoo.ru/863eac2c
JIBrXKyIIKE CUTTBI bub6nunorexa LIOK

16 (paxTopsr) https://m.edsoo.ru/863ead4
AHTPOIIOTEHE3a 4

17 OCHOBHBIE CTagUHA
DBOJIIOLUHU YEI0BEKA
YenoBeueckue pachl U

18 NPUPOIHLIE aalITalluH bubmmorexa [OK

PHpOA a 1 https://m.edsoo.ru/863eaea?

YyeJIoBEKA
PesepBHBIii ypoK.
O000menue o TeMe

19 «Bo3uukHOBEHNE U
pa3BUTHE KU3HU HA
3emiie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl oOuTanus u but6mmoreka [IOK



https://m.edsoo.ru/863ea48e
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9KOJIOTUYECKHE (PaKTOPHI

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

AbGuoTndeckue GpakTopsbl.
JlaGopaTopHnast pabota No
3. «Mopdonoruueckue
0COOCHHOCTH paCTCHUI
U3 Pa3HBIX MECT

bubmnorexa IIOK

22 0.5 https://m.eds00.ru/863eb10
OOHUTaAHUI. o
JlaboparopHast pabota Ne -
4. «BnugHue cBeTa Ha
pPOCT ¥ pa3BUTHE
YEPEHKOB KOJICyCay
but6mmoreka [IOK
23 buotnueckue GpakTops https://m.edso0o.ru/863eb34
8
KOJIOTHYECKHE
XapaKTePUCTUKU
TTOTTYJISIITHH.
24 IIpaktuyeckas pabora Ne 0.5
2 «IloacuyéT MI0THOCTHU
MOMYJISIIUANA Pa3HbIX
BHUJIOB PACTEHUI
butmmoreka [IOK
Coob1ecTBa OpraHu3MOB
25 https://m.eds00.ru/863eb46
— OHOLIEHO03 a
but6mmoreka [IOK
DKOJIOTHYECKUE CUCTEMBI
26 https://m.eds00.ru/863eb46

(3KOCUCTEMBI)

a
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OCHOBHBIE TTOKa3aTeIN
9KOCHUCTEMBI.
27 DKOIOTrHnYecKue 1 bubmorexa LIOK
. https://m.edsoo.ru/863eb5fa
nupamubel. CBOMCTBA
skocucteM. Cykueccust
28 [TpupoHbIE S5KOCUCTEMBI 1
29 AHTpOIIOTE€HHBIE 1
YKOCHUCTEMBI
but6mmoreka [IOK
Buocdepa — rmodanpHa
30 nocgep HIODaIbHAA 1 https://m.edso00.ru/863ebb5
JKOCHCTEMA 3eMIIH .
3aKOHOMEPHOCTH bubmuoreka [IOK
31 CYIIECTBOBAHHUS 1 https://m.edsoo.ru/863ebd1
ouocdeps 6
32 YenoBeuecTBO B 1
ouochepe 3emnn
CocyIlecTBOBaHHE Bubmaorexa ITOK
33 v 1 https://m.edsoo.ru/863ebal
IIPUPOJBI U YEJIOBEYECTBA o
PesepBHbIii yPOK.
00600
34 OOIIIEHUE TEMBI L
«CooburecTBa u
9KOJIOTHYECKUE CUCTEMBI
OBIIEE KOJIMYECTBO
34 2.5

YACOB 110 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* buonorus, 10 xknacc/ [Taceunnk B.B., Kamenckuit A.A., Py6uioB A.M. u 1p.;
[Tox penaxuueii [Taceunuka B.B. AxkunonepHoe obiiectBo «M31aTenbcTBO
«[Ipocemienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Tox penaxuueii [Taceunuka B.B. AxkunonepHoe odiectBo «M31aTenbcTBO
«[IpocBemieHue»

A.A.Kamenckuii, E.K. Kacnepckas, B.1. CuBoriazos

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

POII

NHTEPHET-YPOK

https://vcabbio.jimdofree.com/ BupryanbHblii kKaOMHET OMOIOTHH
/JTaGopaTtopHast pabOThI

cait ouonorussOxnaitn

[Topran: Buneoypoku.HeT

Ownnaiin-mkosna doxchop

uHTepHeT caiT "NHpoypok"






