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HOACHUTEJIBHAA 3AIIMCKA

ITpu pa3zpaboTke mporpamMmbl O OMOJIOTMH TEOPETHUYECKYIO0 OCHOBY JJIs
onpeaeneHusl MoAXoA0B K (OPMHPOBAHUIO COACPNKAHUS YUEOHOro IpeaIMeTa
«buonorus» cocraBunu: koHuenrtyaibHsle Tnonoxkenus OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJI€H, COAEpX aHus, pe3yJbTaToB OOy4YeHHsS U
TpeOOBaHUI K YPOBHIO IOATOTOBKHM BBIITYCKHHKOB, MOJOXEHHS 00 0OIIUX
HeIsIX M NPUHIMIAX, XapAKTEPHU3YIOUIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpeaHero oo6mero oOpasoBaHusi B Poccuiickoit ®expepanuu, a Takke
MOJIOXKEHUS O crielMpuKe OMOJIOrHH, €€ 3HAYCHUH B TO3HAHUU KUBOU TPUPObI
U oOecrneueHnd CyUIECTBOBaHUs uesoBedeckoro oobmectsa. CoriacHo
HA3BaHHBIM MOJIOKEHUSAM, ONpPENEN€Hbl OCHOBHbIE (YHKLIMH IMPOTPaMMBbI IO
OHOJIOTHH U €€ CTPYKTYpa.

[Tporpamma 1no Ouosiormu Aa€T NPEACTaBICHHE O LENsIX, 00 oOmen
CTpaTeruu OOy4YeHUs, BOCIUTAHUA M PA3BUTHUA OOYYAIOIIMXCA CpPEACTBAMU
yueOHoro mnpeamera «buonorus», omnpexaenser o0sA3aTeNbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTYypy, paclpeielieHue 1o pa3felnaM U TeMawm,
PEKOMEHyEMYIO IOCJIE€I0BAaTEIbHOCTh H3Y4YEHUs Y4YeOHOro Marepuana cC
y4€TOM  MEXIPEIMETHBIX ¥  BHYTPHUIIPEAMETHBIX  CBSI3€H,  JIOTHKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaIOIIUXCS.

B nporpamme no OHONOrMM TakKe YYHUTHIBAIOTCS TPEOOBAHMS K
IUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3yJbTaTam
o0yueHuss B (OPMUPOBAHMU OCHOBHBIX BHUJIOB Yy4€OHO-IO3HABaTEIbHOU
JEeSATENbHOCTH/YUEOHBIX JEUCTBUI 00YYalOIIMXCS MO OCBOEHHUIO COJEpKaHUs
OMOJIOTMYECKOTO 00pa30BAHMSL.

B nporpamme mno Owuonormu (10-11 kmaccel, 0a30BBIM  ypOBEHB)
peanu30oBaH MNPUHLUI NPEEMCTBEHHOCTH B M3YYEHHHM OMOJIOTMM, Ojarojgaps
yeMy B HEHl NpOoCMaTpUBaeTCs HANpaBIEHHOCTb Ha pa3BUTUE 3HAHMIA,
CBA3aHHBIX C (DOPMUPOBAHMEM ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHMS,
LHEHHOCTHBIX  OpPUEHTAlMA  JIMYHOCTH,  SKOJOTMYECKOIO  MBILUICHHUS,
NpeACTaBICHUM O 3JI0POBOM 00pa3e KU3HU U OEpeKHbIM OTHOIIEHHUEM K
OKpyXawuied npupoaHo cpeae. Ilostomy Hapsigy ¢ M3y4YEHUEM
00IEOMOIOTUYECKUX TEOPUM, a TAK)KE 3HAHUU O CTPOEHUM >KMBBIX CHUCTEM
Pa3HOIO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX IPOLECCOB B
nporpaMme No OWOJIOTHMH YJIEJIEHO BHUMAHHUE HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWH B MOBCEIHEBHOW KU3HHM JUJISl PEILICHUS IPUKIIAIHBIX 33]1a4, B TOM YHUCIIE:
OpoQUIAKTUKMA  HACIEACTBEHHBIX  3a00JI€BaHUM  4YeJOBEKa,  MEAMKO-
TE€HETUYECKOTrO KOHCYJIbTHPOBAHUA, 000CHOBaHUS HKOJIOTUYECKHU
1eJ1eCO00pa3HOro MOBEAEHUS B OKpYXalolled NPUPOIHOM cpele, aHaiu3a
BJIMSIHUSL XO35IMCTBEHHOM AESTEIIbHOCTU YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
UCKYCCTBEHHBIX  JKOCHCTEM.  YCWIEHHE BHUMAaHHMS K  [PUKIATHOU
HalpaBJI€HHOCTH  yuyeOHoro  mpeamera  «buonorus»  NpoAMKTOBAHO
HEO0OXOIUMOCTBIO 00ECIIEYeHUs! YCIOBUM ISl PEIICHUs] OJJHOM M3 aKTyaJbHBIX
3aJla4 IIKOJbHOTO OHMOJIOTMYECKOro 00pa3oBaHUs, KOTOpas IMpeArnojaraet
(dbopMHpoBaHUE Yy 00yHarOUIUXCsl CIIOCOOHOCTU aAaNTHPOBATHCA K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOILETOCS] COBPEMEHHOI'O MHUpA.

buonorus Ha ypoBHE cpenHero o0mero oOpa3oBaHUs 3aHUMAET Ba)KHOE
mecto. OHa obecrieunBaeT (GOPMHUPOBAHUE Y OOYUAIOLIUXCS MPEACTABICHUMA O
HAy4YHOM KapTUHE MUPA, pacluupsieT 1 0000UIaeT 3HAHUS O KUBOU MPUPOJE, €€
OTJINYUTEINIBHBIX NMPHU3HAKAX — YPOBHEBOM OPraHU3allMM U DBOJIOLMH, CO31AET
yCIOBHUSL JUIsi: TIO3HAHUSA 3aKOHOB JKMBOM MpUPOIbI, (POpMUpOBaHUS



(yHKUIMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOro M Oe3omacHoro oOpasa
KU3HHU, HKOJOTMYECKOrO MBIIUICHHS, LEHHOCTHOTO OTHOILIEHUS K KUBOU
IPUPOJAE U YEIOBEKY.

Bonpmioe  3HaueHue  OWoOJIOTHST  MMEET  TaKXKe  JUIl  pelleHus
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3a/lad CpeaHero oomiero oOpa3oBaHus,
couanu3anuu olyyvatomuxcsa. M3ydenne OuUoOIOTUM OOECNEUUBACT YCIOBUSA
TUIS (GOpMHpOBaHUSA  HMHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX |
UH(OPMAIIMOHHBIX  HaBBIKOB, ACTETUYECKOM  KYJbTYpbl, CIOCOOCTBYET
MHTErpauryu OMOJIOTMYECKUX 3HAHUU C MPEJCTaBICHUSMU U3 APYTHX Y4EOHBIX
OpeIMETOB, B YacTHOCTH, (U3MKH, XuMHM U reorpaduu. HazpanHbie
NOJIOXKEHHUSI O MpeJHa3HaueHUHu ydeOHoro npeamera «buonorus» cocraBuiu
OCHOBY [UIsl OIpPEIENECHHs] TOJIXOI0B K OTOOpY M CTPYKTYPUPOBAHHUIO €r0
coJiepKaHusl, IPEJICTaBIEHHOTO B TPOrpaMme 1o OMOJIOTHH.

Ot60p conepkanusa yueOHOro npeamera «buonorus» Ha 6a30BOM ypoBHE
OCYLIECTBJIEH € MO3MLIMI KyJIbTYpOCOOOPAa3HOro MOAXO0/AA, B COOTBETCTBUHU C
KOTOpPbIM OOy4Yarolrecs: JOHKHbl OCBOUTh 3HAHUSA U YMEHUS, 3HAYUMBIE IS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OMNPEACIAIONIUE aJCKBATHOE IOBEJCHUE
YeJI0BEKa B OKPYKarolel MPUPOIHON cpejie, BOCTpeOOBaHHbBIEC B TTOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JesaTebHOCTU. Oco00e MECTO B 3TOM CUCTEME 3HAHUM
3aHMUMAIOT  3JIEMEHThl  COJAEpXaHUs, KOTOpbIE CIIyXaT OCHOBOM Ui
dbopMupoBaHUsS TMPEACTABICHUH O COBPEMEHHOM €CTEeCTBEHHO-HAyUYHOMU
KapTUHE MHUpPA W LEHHOCTHBIX OPHEHTAUSAX JUYHOCTH, CHOCOOCTBYIOLIUX
rYMaHHM3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHHUE COJIEpKaHUs y4eOHOro MaTepualia B MporpaMMme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM IPUOPUTETHOTO 3HAYECHHsI 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOW MPUPO/IbI, O €€ YPOBHEBOU OpraHU3aluu
U SBOMIOUMU. B COOTBETCTBMM € 3THUM B CTPYKType Y4Y€OHOro IpeameTa
«buosorus» BBIIEIEHBI CIEAYIOIIME COJIEpKATEIbHbIE TUHUM: «bHONOrus Kak
Hayka. MeTopl HaydyHOro No3HaHus», «KieTka kak OMoNoruyeckas CUCTEMay,
«OpranusM Kak Owuojoruyeckas cucrema», «Cucrtema M MHOrooopasue
OPraHUYECKOTO MUPa», «IBOJIOLMUS JKUBOW MPUPOIBD»Y, «IKOCUCTEMBI H
IPUCYLIME UM 3aKOHOMEPHOCTH.

[lens u3ydenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIAJICHHE OOYYalOIMMHUCS 3HAHUAMH O CTPYKTYpHO-(YHKIHOHAIBHOU
OpraHu3allid >KUBBIX CHCTEM PAa3HOTO paHra W MNPUOOpPETEeHHE YMEHHI
UCIIOJIb30BaTh 3TU 3HAHUS JJIsl TPAMOTHBIX JEHCTBUWA B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOJIBI U PELICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTkeHue uenu u3ydeHuss yudeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CICAYIOIINX 3aa4:

OCBOEHHME O0YYaIOIMMHUCS CUCTEMbl 3HAHUU O OMOJIOTMYECKUX TEOPUSX,
YUYEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, IPAaBUIIAX, CIYKAIUX
OCHOBOM 11711 JOPMUPOBAHUS MPEJCTABICHUI O €CTECTBEHHO-HAYUYHON KapTHUHE
MUpa, O METOJAaX HAyYHOrO IIO3HAHMS, CTPOEHHUU, MHOrooOpasuu M
OCOOEHHOCTSIX JKHMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHHU3alUH, BbLAAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUH;

(dbopMHpoBaHUE y 00yHaIOIMXCS MTO3HABATENbHbBIX, UHTEIJIEKTYaIbHBIX U
TBOPUYECKUX CHOCOOHOCTEH B MpOLIECCE aHAIM3a JTAHHBIX O MYyTSIX PAa3BUTUA B
OMOJIOTMM HAYYHBIX B3IJISJIOB, MJIEH M MOAXOJOB K M3YYEHHUIO KUBBIX CHUCTEM
Pa3HOT0 YPOBHSI OPraHU3alUy;

CTAaHOBJICHHE Yy OOydaloluxcs oO0mell KylbTyphl, (PYHKIMOHAIbHOU
IPaMOTHOCTH, pPa3BUTHE YMEHHMH OOBSACHATH M  OLICHUBATH  SIBICHUS



OKPY’KalOIIEr0o MHUpa >KUBOM MPUPOABI HAa OCHOBAaHWMM 3HAHUU W ONBITA,
NOJIYYEHHBIX MPU U3YyYEHUU OUOJIOTUY;

dbopMHpoBaHUE Yy O0OyYarOLIUMXCSl YMEHHUM WJUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUM B MPAKTHUECKOW AESTENBHOCTU YEJIOBEKA, PA3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTU;

BOCIIUTaHUE YOS KIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOJIbI, HEOOXOJAMMOCTH OEpEeXKHOTO OTHOIICHHS K HEH, COoOIoeHus
ATUYECKUX HOPM IPH MPOBEACHUU OMOIOTUYECKUX UCCIIEIOBAHUI;

OCO3HaHWE LIEHHOCTU OMOJIOTMYECKMX 3HAHMM JJIsl MOBBILIEHUS YPOBHS
9KOJIOTUYECKOHN KYJIbTYpPBL, JUIsl POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHI B NMOBCEAHEBHOM >KU3HU
JUISl OLIEHKH TIOCJIEICTBUM CBOEU JAESATENBHOCTH 110 OTHOIIEHUIO K OKPYKaroIen
cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME U  COOJIOJICHHE MEP
npopuIaKTUKU 3a00JIeBaHUH.

B cucreme cpegnero oOmiero obpazoBanus «buosiorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00sA3aTENIbHBIM YYEOHBIM MPEIMETOM, BXOSALIUM B
COCTaB MpeaMeTHOI o0nacTh « EcTecTBeHHO-HayUHbIE TPEIMETHI.

Jns w3ydeHuss Ouosiorud Ha 0a30BOM YPOBHE CPEIHEr0 O0OIIero
obOpazoBaHus oTBoUTCS 68 yacos: B 10 knacce — 34 ydaca (1 dac B Henento), B
11 xknacce — 34 gaca (1 gac B HeAemIO).



COIAEPKAHUE OBYUEHUA
10 KUIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHbIMH HayKamu, (uiocopuend, 3TUKOH, 3CTETUKOU H
npaBoM. Ponb Ouonoruu B GOpMUpPOBAaHMU COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cucrtema OMOJOTMYECKUX HAYK.

Meronbl TO3HAHUS KUBOM MpUponbl (HAOIIOJAEHUE, SKCIEPUMEHT,
ONnHCaHWe, HU3MEpEeHue, Kiaccu(ukauus, MOJEIHPOBAHUE, CTATUCTUYECKAS
00paboTKa JIaHHBIX ).

JdemoncTpanun:

[Hoptpersr: Y. {apBun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®.
Kpuxk.

Tabmuubl 1 cxeMbl: «MeTobl MO3HAHMS )KUBOU PUPOIBI.

JlaGopaTopHblie U NpaKTHYeCKUe padoThI:

[Tpaktuueckas padora Ne 1. «/cnosib30BaHUE pPa3IMYHBIX METOAOB MpHU
U3Y4YEHUH OUOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

Kupbie cuctembl (OMOCHUCTEMBI) KaK NPEAMET HM3y4YEHHUsS OHOJIOTHHU.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CpoiicTBa OuocucteM M HUX pa3zHooOpaszue. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJIEKYJIAPHBIM, KIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN,
MOIMYJISIHMOHHO-BUJI0BOM, IKOCUCTEMHBIN (OMOreoIIeHOTUYECKHUIA ),
ounochepHbIil.

JdemoncTpanun:

Tabmuubr u  cxembl: «OCHOBHbIE TPHU3HAKH KU3HW», «YPOBHHU
OpraHU3aliU KUBOU MPUPOIBD.

O6opynoBanue: mojesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHHE KJICTKH.

XHUMHUYECKUM COCTAB KIETKU. XMUMHUYECKHE AJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boia 1 MUHEpaIbHbIE BEIIECTBA.

@OyHKIIMUM BOJABI M MUHEpaJlbHbIX BellecTB B KieTke. [lognepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHre 6eJKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumble W 3aMEHMMBbIE AMHHOKHUCIOTBL. AMWHOKHUCIOTHBIA COCTAB.
YPOBHM CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (I€PBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHAA CTPYKTypa). XHMMHUYECKHE CBOMCTBa OelikoB. buonornueckue
(GyHKUMU OENKOB.

®depmeHThl — Ouonoruyueckue Katanuzatopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneunu@uuHocts. KodepmeHnTsl. ButamuHsl.
OTnuuus GepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

YrieBoasl: MoOHOcaxapuabl (TJHOKo3a, pubdbo3a U JAe30KcHpud03a),
aucaxapubpl (caxaposa, JIaKTO03a) W MoJiucaxapujbl (Kpaxman, TJIMKOTEH,
LeJUII0J103a). buonornueckue (GyHKIHMH yIIIEBOJOB.

Jlunuasl:  TpurnMuepuasl, Qgocdonunuasl, crepouisl. [uapoduabHO-
ruapodoOHbIle CBOMCTBA. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE
yTJI€BOOB, OEIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHH.



Hyxkneunoseie xucnorel: JJHK wm PHK. Hykineornaer — MoHOMeEpBI
HyKJ1euHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u ¢dynkumnu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIMH.

[utosorus — Hayka o kietke. Krierounas Tteopuss — mpuUMeEp
B3aUMOJICUCTBUS Haed U (PAaKTOB B HAYYHOM MO3HAHUM. MeToAbl M3yyeHUs
KJICTKH.

Knerka kak nenoctHas >xuBas cuctema. OOmye NpU3HAKH KIIETOK:
3aMKHYTasl Hapy>kHasi MmemOpana, moisiekyJibl JIHK kak renetruueckuit annapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIETOK: 3yKapuOTHYecKas M Mpokapuoruueckas. OcobeHHOCTH
CTpO€HHUs poKapuoTuieckoil kietku. Kiierounas crenka 0akrepuil. CTpoeHue
SYKaAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOUN, dKWBOTHOM H
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIHKC,
ux (Qyskouu. Iliasmatuueckas MeMOpaHa, €€ CBOWCTBA U (DYHKILIMH.
[Mutonnasma u e€ opraHouabl. OnHOMeMOpaHHbIe opraHouibl KieTku: IIIC,
armapatr  [onbmxu, Jsm3ocomsbl. [loyaBTOHOMHBIE — OpPraHOMABI  KJIETKH:
MUTOXOHAPUHU, TIACTUABL. [IpOMCXOXKAEHNE MUTOXOHIAPHUA M TIacTuA. Bumsl
wiactua. HemeMOpaHHble opraHOM]IbI KJIETKU: pUOOCOMBI, KIETOYHBIM LIEHTD,
LUEHTPHUOJU, PECHUYKH, KI'YTUKH. DYHKIIMM OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynsTopHblil eHTp KieTku. CTpoeHue sapa: siaepHas 000J04Ka,
KAapHOILIa3Ma, XpPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIETKE.

JdemoncTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XHMHMYECKHX JJIEMEHTOB B  HEXUBOU
npupoze», «Pacrpenenenne XuMU4eCKUX 3JIEMEHTOB B KUBOW IPUPOJIEN.

Tabmuuel u cxembl: «lleprognyeckas TadnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue Monekylsibl Bojab», «buocunres Oenka», «CTpoeHHE MOJEKYIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kucnoThl. JJHK», «Ctpoenue
Monekyiasl AT®», «CTpoeHue JYKapUOTHYECKOM KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
IPOKapUOTUYECKON KIeTKn», «CTpoeHue sdAapa KIETKU», «YTJIEBOAb»,
«JIummaey.

O0opynoBaHue: CBETOBOW MHMKPOCKOI, 0OOpYyJIOBaHUE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, 3KCIEPUMEHTOB, MUKpPOIpPENapaTbl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKUe padOThI:

JlaGoparopnass pabotra No 1. «3yueHue KaTalUTUYECKOW AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMuIa3bl WM KaTalasbl)y.

JlaGopatopHass pabora Ne 2. «M3ydyeHue CTpOEHUS KIETOK pPACTCHUH,
KUBOTHBIX M OaKTEpHil 107 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENnapaTax u ux
OIIMCAHHUE».

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOMeH BelecTB, WM METab0IU3M. AcCUMUIIAIIUS (TUTACTUYECKUM OOMEH)
U JTUCCUMWISIIUS (SHEPreTUYeCKUii 0OMEH) — JIB€ CTOPOHBI €IUHOTO Mpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB M HYHEPTUH B MOHUMAaHUU
MeTaboIn3Ma.



Tunel oOmeHa BewecTB: aBTOTPOQHBIN UM rerepoTpodHblil. Poib
(epMeHTOB B 0OMEHE BEILIECTB U MPEBPAILICHUHN SHEPTHH B KIIETKE.

®orocunte3. CBeroBas M TeMmHOBass (¢a3bl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPdexTuBHOCTH (PoTocuHTE3a. 3HaueHue (HOTOCHUHTE3a s
*KU3HU Ha 3emuie. BiusHue ycnoBuit cpenbl Ha (OTOCHMHTE3 U CIOCOOBI
NOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHH.

XeMocuHTe3. XEMOCHUHTE3UPYIole OaKTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS J)KA3HHU Ha 3eMiIIe.

DHepreTuueckuit oOMeH B kieTke. PacriensieHue BEeIeCTB, BbIICICHUE U
AKKyMYJMPOBAHHE BSHEPrMM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonms. bpoxenue u ero Buabl. KHCIOPOIHOE OKHCIEHHE, WM KIETOYHOE
JbIXaHUE. OxucnuTenbHOe dochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYECKOro oOMeHa.

Peaknuu matpuuHoro cunte3a. I'enernueckas uHpopmamus u JHK.
Peanuzauus renernyeckodl mHpopmanuu B KieTKe. ['eHeTHUeCKHil KOa U €ero
corictBa. TpaHckpuniuss — wmarpuuHblid cuHTe3 PHK. Tpancmamus -
OonocuHTe3 Oenka. Otanbl TpaHcasuuu. KoaupoBaHue aMUHOKHUCIOT. Poiib
pubocoM B OMOCHHTE3E OeKa.

Heknerounsie ¢popmbl xu3HU — BUpYyChl. McTopust oTkpbiTus BupycoB (/1.
N. NBanoBckuit). OCOOEHHOCTH CTPOEHUS U >KU3HEHHOTO IMKJIA BUPYCOB.
bakrepuodaru. bone3snu pacTeHuil, >XMUBOTHBIX U YEJIOBEKA, BbHI3HIBACMBIC
Bupycamu. Bupyc nmmynozaepuuura yenoseka (BIY) — Bo3doyaurens CIIM/la.
OOpaTHass  TpaHCKpUIILIMS, peBepraza ©  uHTerpasa. llpodunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JdemoncTpanun:

[Toptpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupszes.

Tabnuiel u cxembl: «Tunsl nutanusy, «Metabonuzmy», «MUTOXOHIPUSY,
«OHepreTudyeckuii 0omMen», «Xmnoporaact, «Dotocuntes», «Crpoenue JIHK»,
«CtpoeHue u (QyHKIHOHHpOBaHUE reHay, «CunHTe3 Oenkay, «IeHeTnueckuit
Koy, «Bupyce», «bakrepuodarn», «CTpoeHHE W KU3HEHHBIM LUK BUpYycCa
CII1a, 6akTepuodaray, «Perukanus JTHK.

OG6opynoBaHue: MO/JIEJIU-AITUTMKALIUY «Y 1BOCHUE JIHK 151
TpaHCKpunuus», «buocunres 0enka», «CTpoeHHe KIETKH», MOJENb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHOKeHHe 1 MHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHblil 1UKII, UK KU3HEHHBIM LUK KieTku. MuTepdaza u Mutos.
ITpoueccol, nporekaromue B uHTEpdaze. Perumkanus — peakuus MaTpU4HOIO
cunteza JIHK. Crpoenue xpomocomM. XpOMOCOMHBIH HAOOp — KapUOTHII.
JIunnouaHbi M TaIUIOMJIHBIA  XpOMOCOMHBIE  HaOOphl.  XPOMATHUIBI.
[{uTonornyeckue OCHOBBI PAa3MHOXKEHUS W HWHIAWMBHUAYAJbHOIO Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craauu murtosa. [Iponeccsl, mpoucxoadmue Ha
pPa3HBIX CTAUSIX MUTO3a. BUOJIOTMYECKU CMBIC]T MUTO3A.

[Tporpammupyemas ruOesb KIETKH — alonTo3.

®opMbl pa3MHOXEHUSI OpPraHU3MOB: Oecrojioe U ToJIoBoe. Bubl
Oecrnojoro  pasMHOXKEHMs: JEJIEHHE HaJABO€, IO0YKOBAaHWE OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3oBaHue, BETE€TAaTUBHOE Pa3MHOXKEHUE.
M cKyCCTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIIUU.

[TosioBOE pa3MHOXKEHHE, €r0 OTIIMYUS OT OECIIOI0TO.



Meito3. Craguun Meito3a. [Iporeccsl, mpoucxoadine Ha CTaauaX Menosa.
[ToBenenue xpomocom B Meio3e. KpoccunroBep. buomormyeckuit CMbICT U
3HAYECHUE MEN03a.

["amerorene3 — mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK Y >KUBOTHBIX.
[TosioBbIE K€€3bI: CEMEHHUKU U SIMUHUKU. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
KJIETOK — raMer (CrepMaTo30uj, SULEKIETKa) — CIepPMAaTOreHe3 U OBOIEHE3.
OcoOeHHOCTH CTpPOCHUS SIULEKIETOK U CcrepMaTo3ouoB. OII010TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOpPUOHAIBHOE pPa3BUTHE
(aMOpuorenes). tanbl SMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX:
npobiieHue, racTpyisiuus, opraHorenes. [loctamOpuonansHoe pazBuTHe. THITbI
MOCTAMOPUOHAIIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (JIMYMHO4YHOE). Biusinue
cpebl Ha pa3BUTHE OPraHu3MOB, (PAKTOPBI, CHOCOOHBIE BHI3bIBATH BPOKIEHHbBIC
yYpOJICTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOIO PACTEHHUs: CTPOCHUE
CEMEHHU, CTa/INM PA3BUTHSL.

JdemoHncTpanuu:

Tabmuupr 1 cxembl: «DOpMbI pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuily, «CTpOEHHE TMOJOBBIX KJIETOKY,
«Ctpoenne xpomocombly, «Kierounslid ukiny», «Pemmukanus JJTHK», «Mutos»,
«Menosy, «lIpsmoe u HenpsiMoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIUTAOIINX
U 4enoBeka», «OCHOBHBIE CTAJUU OHTOT'€HE3a.

O6opynoBaHue:  MHUKpPOCKOI,  MHKporpenaparsl  «CriepMaTro30usl
MJICKONIMTAIOLIETO», <« SliIekineTka wmiekonutamouero», «Kapuokunes B
KJIETKaX KOpEIIKa JyKa», MarHUTHasT MOJENb-anIuIuKaius «JleleHue KIeTKu,
mozens JJTHK, Mmoznens MeradazHoil XpoMOCOMBI.

JlaGopaTopHblie U NpaKTHYecKUe padoThbI:

JlaGopatopHnas pabora Ne 3. «HaOmroneHue MuTOo3a B KJIETKAX KOHUMKA
KOpEeIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHas padota No 4. «M3yueHue CTpOEHUsSI MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenaparaxy».

Tema 6. HacsiencTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer w 3agaum reHeTuku. HMcropuss paszButus reHetuku. Ponb
LUTOJIOTUM W 3MOPHOJIOTMH B CTAHOBJIEHUM T'€HETHKU. Bkiaa poccuiickux u
3apyOekKHBIX  YYEHBIX B  pa3BUTHE TCHETHKUA. MeTOJbl  T€HETHKHU
(ruOpUIOJIOTUYECKHUM,  IUTOTCHETUYECKUH,  MOJICKYJSIPHO-T€HETUYECKUIN).
OcCHOBHbIE T€HETUYECKHE TIOHATHS. | eHeTuYecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HAcJIeIOBaHUsS  MPU3HAKOB, yCTaHOBIEHHbIE [
Mennenem. MoHOruOpHuIHOe CKpelMBaHuE. 3aKOH €JUHO00pa3usi TMOpuioB
nepBoro nokosieHus. IIpaBuino 1oMuHUpOBaHMS. 3aKOH pacllErICHUs
npu3HaKkoB. ['unoresa ynctorel raMeT. [loHOE 1 HEMOJIHOE IOMUHUPOBAHUE.

JurubpunHoe cKpeluBaHuWe. 3aKOH HE3aBUCHUMOTO  HACJEeIOBaHUS
npu3HakoB. lluToreHeTmyecknue OCHOBBI  JTUTHOPUIHOTO  CKPELMBAHMSL.
AHanusupymoliee CKpEIIMBAHUE. Ucnons3oBaHue AHAJTU3UPYIOIIETO
CKpEUIMBaHUA JUIsl ONPEAEIICHHUs] TEHOTHIIA OCOOM.

CuenneHHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana mno
CUEIUIEHHOMY HAacJIeIOBaHUIO TeHOB. HapyluieHue cuenieHuss TEeHOB B
pe3yibTaTe KPOCCUHIOBEpA.



XpoMOCOMHasl TEOPUSI HACIEACTBEHHOCTH. | eHETUUECKHUE KAPTHI.

['enernka nosia. XpoMOCOMHOE ONPEICIICHUE M0JIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['omMorameTHele M reTeporaMeTHble OpraHu3Mbl. HacimemoBanwue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

MN3MEeHYHBOCTb. Bunel  M3MEHYMBOCTH: HEHACIICICTBEHHAsl U
HacleACTBeHHass. Poib cpeapl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOJIU(PUKAIMOHHON M3MEHUMBOCTU. BapualMOHHBIA psag U
BapranMoHHas KpuBas. Hopma peaknum npusHaka. KonuuecTBeHHBIE H
KauyeCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBoHCTBa MOIU(UKAIIMOHHON
U3MEHYHUBOCTH.

HacneacrBenHasi, WM T€HOTUIIMYECKAs, U3MEHYUBOCTh. KOoMOMHATUBHAS
W3MEHYMBOCTb. Melo3 W TMOJIOBOM TPOIlleCC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTannoHHas u3MeH4YuBOCTh. Kraccudukanmss MyTanuii:
TE€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa M NPUYUHBI MyTalUH.
MyTtarennbie (QakTopbl. 3aKOH TOMOJIOTMYECKHX PAJIOB B HACJIEACTBEHHOM
n3menuuBoctu H. U. BaBuiiosa.

BresinepHas HacIeICTBEHHOCTh U N3MEHYUBOCTb.

['enernka uvenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETHKH
YEeJI0BEeKA: reHeaJIOTUYeCKU, ONMM3HEIOBEIN, LIMTOr€HETUYECKUH,
OMOXMMUYECKUN, MOJIEKYJsIipHO-reHeTHYecKkuid. COBpEeMEHHOE OIpeesIeHue
TE€HOTHUIIA: OJJHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomomipto I1IIP-anann3a. HacnemcTBenHble 3a00J¢BaHMS YEIOBEKA: T'CHHBIC
00s1€3HU, 00JE3HN C HACIIECTBEHHON MPEIpacioioKeHHOCThIO, XPOMOCOMHbBIE
0oneznn. ComaTHUeCKME W TreHepaTUBHble MyTauuu. CTBOJIOBbIE KIIETKH.
[TpuHIMIIBL 370pOBOro 00pasa KU3HU, AMATHOCTUKU, MPOPUITAKTUKH U JICUEHUS
reHeTH4ecKux Oone3Hell. Meanko-reHeTuYecKoe KOHCYIbTUPOBAHUE. 3HAUEHHUE
MEIUIMHCKON TE€HETUKH B MPEJOTBPAIICHUH M JICYEHUU TE€HETHYECKUX
3a00JIeBaHU YeI0BEKA.

JdemoncTpanuu:

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

Tabmuupr u  cxeMbl: «MOHOTMOpPUAHOE  CKpELIMBAHHE U  €ro
LUTOI€HETUYECKAST OCHOBA», «3aKOH PACIICIUICHWS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTBI Tamer», «JluruOpuaHoe CKpelrBaHuE,
«lluTonornyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpelIMBaHUs», «Meio3»,
«B3aumonencTeue ajuleNbHBIX TE€HOB», «l €HeTHYecKue KapThl pPacCTEHUH,
KMBOTHBIX W 4eNOBEKa», «['eHeTuka nmosa», «3aKOHOMEPHOCTH HACIEIOBAaHUS,
CUEIUIEHHOr0 ¢ ToJioM», «KapuoTumbl YenoBeKa W KMBOTHBIX», «Buabl
U3MEHUYMUBOCTIY, «MoaudukamoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
(dakropay, «I'eHeTrka rpynn KpoBu», « MyTallmoOHHAasi U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-anuiMkauuu «MOHOTHOpUIHOE CKPEIIMBAHUE,
«Henonnoe pomuHMpoBaHue», «JluruOpuaHoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI M MUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu
(OpMBI KPBUIBEB U OKPACKH TeJa), repbapuit «I opox moCeBHOMW».

JlaGopaTopHblie U NpaKTHYeCKUe padoThI:

JlaGopartopHas pabota Ne 5. «M3yueHue pe3yibTaTOB MOHOTUOPUIHOTO U
JUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPENApaTax».

Jlabopatopnass padora Ne 6. «M3yuenne MoaupUKAIUMOHHON
MU3MEHYMUBOCTH, TOCTPOEHUE BAPUAILMOHHOIO PsiJia U BApUALIMOHHON KPUBOY.

JlabopatopHas padora Ne 7. « AHanu3 MyTaluuid y 1po30(puiibl HA TOTOBBIX
MUKpOIpEenapaTax».



[Ipaktuueckas pabora Ne 2. «CocTaBieHuWE W aHaIU3 POJAOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekuust opranuzmoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknus Kak HayKa M MPOLECC. 3apPOKICHUE CENEKIIMU U TOMECTUKALINS.
Yuenue H. WM. BaBwioBa 0 IEHTpax MPOUCXOXKJICHUS M MHOrooOpasus
KYJBTYPHBIX pacTeHHU. L[eHTpbI TPOUCXOXKAEHNS JOMAIIHUX )KUBOTHBIX. COpT,
OpOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MacCOBBI U MHANBUIYAJIbHBINA OTOOPHI
B CEJICKLMN PAaCTEHUH U KUBOTHBIX. OLIEHKa 3KCTephepa. bim3kopoacTBeHHOE
cKpemuBaHue — WMHOpuAMHT. Yucras nuHus. CKpenMBaHUE YHUCTBHIX JIMHUM.
I'erepo3uc, unu rubpuHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT .
Otpanénnas rubpuausauus W e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M
MOJYyYEHUE MOJUIUIONAOB. JIOCTMKEHUSI CENEKIMU PACTEHUW, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus Kak orpaciib IPOU3BOJACTBA. ['€HHAs MHXKEHEpHUs. DTallbl
co3ganusi pexkomOuHantHo JIHK u TpaHcreHHsix opranu3zMoB. KietouHas
uHxeHepusa. Knerounele  KyJdbTypel. MMHKpPOKIOHAIBHOE  PA3MHOKECHHE
pactennii. KilOHMpOBaHHME BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX
OpraHu3MOB. OJKOJoruyeckue u studeckue npoodsiembl. MO — renermyecku
MOJU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

[Toptpersr: H. Y. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuupbl u cxembl: Kapta «LIeHTpbl NPOUCXOXKIAEHUS M MHOro00Opasus
KyJbTypHBIX pacteHuid», «llopoapl nmoMamHMX  KHUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuit», «OtnanénHas rubpuauzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomumaounaus», «O0beKThI OMOTEXHOIOTUNY, «KIIeTOUHEIS
KyJbTypbl M KJIOHUpOBaHUE», «KOHCTpyMpOBaHME W TEPEHOC T'EHOB,
XPOMOCOMY.

O6opynoBaHue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJbTYPHBIX COPTOB pacTeHuil, repdapuii «CeabCKOX035UCTBEHHbBIE PACTCHUS.

JlaGopaTopHblie U NpaKTHYeCKUe padoThI:

Okckypenst «OCHOBHBIE METOAbl U JTOCTHMIKEHHsI CEJIEKIHHM PACTEHUN U
KUBOTHBIX  (Ha  CEJIEKIMOHHYK  CTaHLUHMIO,  IUIEMEHHYIO  (epmy,
COPTOMCHBITATENbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHIo
arpOyHMBEPCHUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoJIIOLIHOHHASL 0MOJIOTHS.

[IpennocbiIku BO3ZHUKHOBEHUSI IBOJIIOIMOHHOW TEOPUU. DBOJIKOLIMOHHAS
Teopus U €€ MecTo B OHooruu. BiusiHue 3BOMIOLMOHHON TEOpUU HA Pa3BUTHE
OHMOJIOTUH U IPYTUX HAYK.

CunerenscTBa 3BOJOUMU. [lameoHTOIOrMYECKHE: MOCIEA0BATEIbHOCTh
NOSIBJIEHUS! BUJOB B MAJICOHTOJIOTMYECKOW JIETONMMCH, MEPEXOIHBbIE (POPMBI.
buoreorpaguyeckue: cxoAcTBO M paznuuve ¢GayH U (QIOp MaTEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTMYECKHE: CXOJICTBA M Pa3auuusi SMOPHOHOB pa3HbIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIBbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTHYHBIE,
PYIMMEHTApPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO



MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IyTEH y BCEX
OpraHU3MOB.

OpommonmonHas teopus Y. JlapBuHa. Ilpeanochuiku BO3HHKHOBEHMS
napBUHU3MA. J[BMOKyIME CHJIbI 3BOJIOUMU BUAOB 10 JlapBuHy (M30bITOYHOE
pa3MHOXEHUE  MpHU OTPaHUYEHHOCTU  PECYpPCOB, HeonpeaeneHHas
U3MEHUYMBOCTb, OOpH0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boolnu (CTI) u €€ 0OCHOBHBIE MOJIOKEHUS.

MukposBomonus. [lomynsuus kak eaAMHUIA BUAA U SBOITIOLHUU.

JIBrxyiye cuiibl ((pakTopbl) 3BOJIOLMH BUAOB B IpUpoae. MyTalmOHHbIN
npouecc 1 KoOMOMHATUBHAsT U3MEHUYMBOCTh. [lonmynsiroHHbIE BOJIHBI U Jpeid
reHoB. M3o0a1ust 1 MUrpamnusi.

EctectBeHHBI 0TOOp — Hampasisitoniuii gaktop »Bomonuu. Dopmbl
€CTECTBEHHOT0 0TOOpAa.

[TprcnocoOIeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BoJoUUU. [Ipumepsl
IPUCIOCOOJIEHUI Y OpraHnu3MoB. ApoMop(03bl U UIMOAAANTALINH.

Bun wu BupooOpazoBanue. Kpurepuum Buga. OcHOBHbIE (POpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, 3K0JIOrHYECKOE.

MakposBomorusi. dopmbl  3BOIIOUMU:  (pUIIeTUYECKAs, TUBEPreHTHAs,
KOHBEpIreHTHasl, napasuiesibHas. HeoOpaTuMocTh 3BONIOLUY.

[Ipoucxoxaexnue oT HECIEIaTU3UPOBAHHBIX MPEJIKOB.
[Iporpeccupyroias cnenuanu3amus. AJanTuBHas paguaiusl.
JdemoncTpanuu:

[Toptpetsr: K. JIunnein, XK. b. Jlamapk, Y. /{apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mroiep, A. H. CeBepuos.

Tabmuubr u cxembl: «Pa3BUTHE OpPraHMYECKOrO0 MHpa Ha 3eMJey,
«3apOoJbIllIK MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «@opMbl OOpHOBI 3a
cymectBoBanue», «EcrtecTBeHHbll  0TOOpP», «MHOroobpasue  CopToB
pacTeHHI», «MHoroob6pasue 1opoJ YKUBOTHBIX, «TomysAammmy,
«MyTanuoHHasi U3MEHYUBOCTHY», «ApoMopdo3bl», «Manoananrauuny, «Oomas
Jeresepauus», «Jpwxymue cuibl 3Bomouun», «Kapra-cxema MapuipyTa
Iy TELIECTBUS 4. HapBuHay, «bopbba 3a CyLECTBOBAHUEY,
«IIpucnocobneHHOCTh OpraHu3sMoBy», «l'eorpapuyeckoe BUIO00Opa3OBaHUEY,
«IKOJIOTMYECKOE BUA000pa30BaHUE.

O6opynoBaHue: KOJJIEKIHSI HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPAaCKH,
Ha0Op MIIOAOB U ceMsH, Kosulekuus «lIpuMepsl 3alIMTHBIX MPUCIIOCOOIEHUH Y
KUBOTHBIX», MOJIeNIb « OCHOBHBIE HAIIPaBJIEHUS 3BOJIOLHUW», 00bEMHAST MOJEIIb
«CTpoeHue ToJI0BHOTO MO3Ia MO3BOHOYHBIX).

buoreorpaguueckas kapra mwupa, KojuieKuus «Dopmbl COXpPaHHOCTH
UCKOIAEMbIX KUBOTHBIX M pacTeHui», Mmoxenb ammiukauusa «llepekpéct
XpOMOCOM», BJaXHble Tpenapatel «Pa3Butue Hacekomoro», «Pa3zButue
JATYUIKW», MUKponpenapart «Jpo3zodpuna» (Hopma, MyTauuu (opMbl KPbUILEB U
OKpAacKH Tena).

JlaGopaTopHblie U MpaKTHYeCKUe padoThbI:

JlaGopartopHas pabora Ne 1. «CpaBHeHUE BHUJIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO.

JlaGopatopnas pabota Ne 2. «Onucanue mpucrnoco0JICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHE )KU3HHU Ha 3em.ie.
JloHay4uHbIE NpPENCTABIEHUS O 3apOKICHUM KU3HU. HayuyHbie rumoressl
BO3HMKHOBEHUSl >KM3HM Ha 3emsie: aOMOTeHe3 M MaHCIepMus. XUMUYecKas



3BONIOLMSA. AOMOTEHHBI CHHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPTraHUYECKHUX.
OKCIIEpUMEHTAIBHOE TOATBEPKACHUE XUMUYECKOW »HBosounu. HadanbHble
sTanbel Ouonorndeckoil sBomouuu. I'mnoreza PHK-mupa. dopmupoBanue
MEMOpPAHHBIX CTPYKTYP U BO3HMKHOBEHHME MPOTOKJIETKHU. lIepBbie KIETKH U UX
sBorOLMs. POPMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emuie 1o spam u nepuonam. Karapxen. Apxenckas u
mpotepo3oiickast dpbl. [lameosoiickas opa u €€ mepHOABL: KeMOPHHCKHIL,
OPIOBUKCKHUM, CHITyPHICKHUH, I€BOHCKHi, KAMCHHOYTOIbHBIN, HEPMCKUIL.

Me3o3oiickast 9pa u €€ MeprOBI: TPUACOBBIN, FOPCKUI, MEITIOBOM.

KaiiHo30lickass 3pa M €€ TMepuojbl: MaJeOreHOBBIM, HEOrC€HOBBIN,
AHTPOIOTE€HOBBIM.

XapakTepucTUKa KIMMaTa U reoJIOrM4ecKuX mnporeccoB. OCHOBHBIE 3TaIlbI
SBOJIIOLIMU PACTUTEIBHOTO U KMBOTHOrO MHpa. ApoMop(o3bl y pacTeHUd U
XKUBOTHBIX. [losiBlIEeHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpakeHue 3BOOLUUMU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBoyIoLMsA ~ 4YeloBeKa.  AHTpPONOJIOTMS ~ Kak  Hayka.  Pa3Butume
NOPEACTAaBICHUA O  MPOUCXOXKICHUU  4YeloBeka. Meroabl  M3y4YeHHUs
aHTporioreesa. CxoactBa M pa3iavuMs  4YEIOBEKa M KMBOTHBIX.
CHcTeMaTH4YeCKOe MOJ0KEHUE YEII0BEKA.

JBmxymue  cuibl  (dakrtopel)  aHTpomnoreHeza.  HacnencrBeHHas
U3MEHUYMBOCTh M €CTECTBEHHbIM 0TOOp. OOIecTBeHHbIH 00pa3 KU3HH,
U3TOTOBJIEHUE OPYIUH TpyAa, MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJMM W BETBH SBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH,
Uenosek ymensbiii, YenoBek mnpamoxonsimui, YenoBeKk HeEaHIEPTAIbCKUM,
UYenosek pasymHbiil. Haxonkym HCKONaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHUSI, 00BEM T'OJIOBHOIO MO3ra, 00pa3 *U3HH, OPYIUsl.

Yenoseueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUAHAS
(eBpasmiickasi), Herpo-aBCTpaJioWJHasi (SKBaTOpUalbHAsi), MOHTOJOUIHAS
(a3maTcko-amepukaHckas). YepTbl NPUCHOCOOJEHHOCTH  NpEICTaBUTENEH
YeJIOBEYECKHUX pac K YCIOBHUSM CyIIECTBOBaHUS. ENMHCTBO 4YelOBEUECKHUX pac.
Kpuruka pacusma.

JdemoncTpanuu:

[Toptpersr: ®. Penn, JI. Ilactep, A. 1. Onapun, C. Munnep, I'. FOpn, Y.
JlapBuH.

Tabmuiel n cxeMbl: «Bo3aukHoBenne CoJIHEUHOM CHCTEMED», «Pa3BuTuhe
OpraHu4eckoro wmwupa», «PacturenpHas kieTka», <«KuUBOTHas KIETKay,
«IIpokapuornueckas kiaeTka», « COBpeMEHHAasl CUCTEMa OPraHUYECKOr0 MHUPay,
«CpaBHEHUE aHATOMUYECKUX YEpT CTPOCHMS YeJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa NAJICOHTOJIONMYECKMX HAXOJOK MPEIKOB
COBPEMEHHOI0 4YeNIOBEKay, «/[peBHelmme moan», «lpeBaue moam», «llepseie
COBPEMEHHBIE JII0IN», «YemoBeuecKkue paco».

O6GopynoBanue: wmyispku  «lIpoucxoxkaeHue  yeioBeka»  (OHOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHAepTalbla, KPOMAHBOHIIA), CIENKU WU
M300paKEHHUS KaMEHHBIX OpYAHM MEpBOOBITHOIO 4YesIOBEKa (KaMHHU-YOIIIEpPHI,
pyowna, ckpebiia), TreoxXpoHoJorudeckas Taonuma, Komwiekuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KMBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpaKTHYeCKUe padOThI:

[TpakTuueckasa padbora Ne 1. «M3yueHue UCKONAEMbIX OCTATKOB paCTEHUM
Y )KMBOTHBIX B KOJUIEKLIHSIX).



DKCKypcHs «IBOJIOLNS OPraHMYECKOro Mupa Ha 3emiie» (B eCTECTBEHHO-
HAy4YHbIN WJIH KPAeBEIUECKHUI My3€eil).

Tema 3. OpranusmMsbl 4 OKpy:KawInas cpeaa.

DKOJIOTHSI Kak HaykKa. 3aJaud H  pas3leiibl  J3KOJOTMU. MeToasl
AKOJIOTUYECKUX UCCIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.

Cpenabl oOMTaHUsI OPraHW3MOB: BOJIHASI, HA3€MHO-BO3/1yIIIHAs, IOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Oxonoruyeckue (daxropsl. Kiaccudukanus skogoruueckux (HakTopos:
abnoTtuyeckue, OMOTHYECKHE M aHTPOIOTreHHbIE. J[eHCTBHE 3KOJIOrMYECKUX
(aKTOpOB Ha OPTAHU3MBL.

AOuoTryeckue (bakTopHI: CBET, TeMneparypa, BJIAXKHOCT.
®dortonepuoausm. IIpucnocobsieHus opraHu3MOB K JCHCTBUIO a0MOTHYECKHUX
dakTopoB. buosornueckue puTMBl.

buotnueckue  ¢akrtopsl. Buabl  OMOTHMYECKMX  B3aMMOJIEHCTBHIA:
KOHKYPEHIMSI, XHUIIHUYECTBO, CcUMOMO3 U ero Qopmel. Ilapazutusm,
KOOMepalus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAaXJIEOHUYECTBO).
AMEHCalnu3M, HEWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJICUCTBUU JIs
CYILIECTBOBAHMS OPIAaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MOMyssiui. OCHOBHBIE IOKa3aTeln
TMOMYJISIMK: YUCICHHOCTD, IUIOTHOCTh, POXAAEMOCTh, CMEPTHOCTbH, MPHpPOCT,
murpanus. J{uHaMyKa 4ucIeHHOCTH MOMYJISIUU U €€ peryJssuus.

JdemoncTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuupl n cxembl: kapta «lIpuponnbie 3061 3emnn», «Cpeapl oOuTaHus
opranusMoBy», «®ortonepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NONYJISUMU UHDY30pUU-Tyhenbkny, «llumessle nenmy.

JlaGopaTopHblie 1 NpaKTHYeCKUe padoThI:

Jlabopartopnas pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTCHUMN
U3 Pa3HbIX MECT OOUTaHUS.

JlaGoparopHass pabora No 4. «BnusHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Tpaktuueckas padbora Ne 2. «lloacyér mmoTHOCTH NOMYJSUMNA pPa3HBIX
BHJIOB PACTCHUIN».

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo011ecTBO oprannu3MoB — OuoieH03. CTPYKTYphl OMOIIEH03a: BUJIOBas,
NpPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomuHanThl. CBsi3U B
OHOLIEHO3E.

Dxosiornyeckue cucteMbl (dKocuctemsl). [lonarue o0 skocucreme u
ouoreonenoze. MDyHKIMOHATBLHBIE KOMIOHEHThI 3KOCUCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB M TMOTOK SHEPrUU B
skocucteme. Tpoduueckue (MUILEBbIE) YPOBHU dKOCUCTEMBI. [IuieBbie nienu u
cetd. OCHOBHbBIE TOKa3aTeld 3KOCHCTEMbI: OWoMacca, MPOAYKIIHS.
DKOJIOTUYECKHE TUPaMUJIbL: MPOAYKIMU, YUCIECHHOCTH, Ouomacchl. CBoiiCTBa
AKOCUCTEM: YCTOMUMBOCTh, CAMOPETYJIALMS, pa3BuTHe. CyKueccus.

[IpuponHble DKOCHCTEMBI. ODKOCHUCTEMBI O3€p M peK. ODKOcHucTema
XBOMHOTO WJIM HIMPOKOIUCTBEHHOTO JIeCa.

AHTpONOreHHBIE AKOCHUCTEMBI. ATPOIKOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X035MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



buopasnooOpasue kak (axrop ycroitunmBocTH 3K0cucTeM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanackoro o 0uocdepe. I'panuiibl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemiectBo U ero ¢yHkiuu. OcoOeHHOCTH OMochephl Kak
JI00aJIbHOM 3KOCHCTEMBI. J[MHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopotsl BemiectB © OHMOT€OXMMHYECKHME LHUKIBI 3JIEMEHTOB
(yrnepoja, azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emyid. AHTPONOT€HHbIE HW3MEHEHHS B
ouochepe. 'modaibHBIE IKOJIOTHYECKHE TPOOTEMBI.

CocylecTBOBaHUE PUPOBI 151 YEJI0BEUYECTBA. CoxpaHnenue
Ouopa3zHooOpa3usi Kak  OCHOBa  ycToWumBocTH  Ouocdepsl. OcHoBa
PalMOHAIIBHOTO YIMPABJIECHUS NPUPOAHBIMU pECypcaMu M UX HCIOJIb30BaHUE.
JlocTrkeHrs OMOJIOTMH U OXpaHa MPUPOIBI.

JdemoncTpanun:

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

Tabmuupl n cxemsbl: «IIunieBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOuecTBa», «llenu nuraHus», «IKOJOTHYECKAS] MUPAMUIA,
«buochepa u  yenoBek», «IKOCHCTEMA IIMPOKOJHUCTBEHHOIO  JiEcay,
«JKocucTemMa XBOWHOrO Jiecay, «buoleHO03 BoAOEMa», «ATPOLEHO3,
«IIpumepHBIE aHTPONOTEHHBIE BO3ACHCTBHUS HAa MpUpoay», «Baxnenmue
MCTOYHUKH 3arpsi3HEHUs BO3/AyXa U I'PYHTOBBIX Boa», «llouBa — BakHeinas
cocraBisitoniasi Ouocdepn», «DakTopbl aerpagauuu Mmousy», «llapHUKOBBIA
adpdexry, «DakTopsl PaAMOAKTUBHOTO 3arpsizHeHHs Ouocdepnny, «OOias
CTpyKTypa Ouochepo», «Pacnpoctpanenue xxu3Hu B 6mocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
IPUPOIEH.

O6opynoBanue: Mojaenb-anuIMKauus « TunuyHeie OMOLEHO3b1», repoapuii
«PacturenbHble  cooOmiecTBa», Kosuiekuuu — «buonenos», «Bpenurenu
BAKHEHIINX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYyp», TIepOapuu U KOJUIEKUUU
pacTeHUM M >KUBOTHBIX, MIPUHAJICKAIINE K Pa3HbIM 3KOJOTMYECKUM Tpynnam
onHoro Buaa, Kpacnas xknura Poccuiickoit ®enepanuu, H300paKeHUs
OXpaHsEMbIX BUJIOB PACTEHUH U )KMBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110
BHUOJOI'MN HA BA30BOM VYPOBHE CPEIAHEI'O OBIIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COOQ, ycraHaBnuBarTCs TpeOOBaHUSA K pe3yJibTaTaM
OCBOCHHUS OOYy4YalOIIMMHUCS MPOrpaMM CPEAHEro oOIero oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JTUYHOCTHBIX pe3yJIbTaTOB OCBOEHUS mpenmeTa «buonorus
BBIJICJICHBl  CJCAYIONIME  COCTaBJISIIOLIME:  OCO3HAHHE  OOYyYaroIMMUCS
POCCHICKOM TpakAAHCKOM HACHTUYHOCTH — TOTOBHOCTHM K CAaMOPA3BUTHIO,
CaMOCTOSITEIbHOCTA M CaMOONPEACIICHUIO, HAJIMUYKME MOTHBALUK K OOYy4YECHUIO
OMOJIOTHH, 1IeJICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOCKIECHUM JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAJULIMUA  pa3BUTHUS
OMOJIOTMYECKOTO  3HAHMWS, TOTOBHOCTh M  CIIOCOOHOCTh  OOYy4YarOUIUXCs
PYKOBOJICTBOBaTbCS B CBOEM  JEATENBHOCTU  IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMHU, MPUCYIIUMH CHUCTEME OUOJOTUYECKOTrO OOpa3oBaHUSs, HAJIMYUE
AKOJIOTMYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh 1€ U CTPOUTH
YKU3HEHHBIE TUIaHBI.

JInyHOCTHBIE PE3ybTaThl OCBOCHUS MpeaMeTa «buoaorus» AO0CTUTaIOTCs
B €IMHCTBE Yy4YeOHOW M BOCHUTATEIBHON JESATEILHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUUCKUMHU  COLUUOKYJIbTYPHBIMH, HCTOPUUECKUMU U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPaBUIAMU U
HOpMaMu TIOBEJEHUSI U  CIIOCOOCTBYIOT  MpOIECCaM  CaMOMO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHS, Pa3BUTHUSI BHYTPEHHEW MO3UIIMHU JTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K 3aKOHY U MPABOMOPSJKY, UEJIOBEKY TpyJa H
CTaplieMy TIOKOJICHHIO, B3aUMHOIO YBaXKEHHS, OEpPEKHOro OTHOIICHUS K
KyJbTYPHOMY HaClIEIUI0 U TPaJAUIUsSM MHOTOHAIMOHAJIBLHOTO Hapoja
Poccniickoit @enepannn, Ipupoae U OKPYKAIOIIEN Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus»
JOJDKHBl ~ OTpa)kaTb ~ TOTOBHOCTh U CHOCOOHOCTH  OOYYaroIIMXCs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOM BHYTPEHHEH TMO3UIHUEH JIMYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIEecTBa,
pacuiMpeHre >KM3HEHHOTO ONbITa W OMNbITa JIEATEIBHOCTH B TIpoOliecce
peanu3aliu OCHOBHBIX HAIpPaBJICHU BOCHUTATEILHON JACSTEIBHOCTH, B TOM
YUCJIe B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

C(OOPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3UIIMU  OOydaromierocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUHUCKOTO 00IIEeCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKCHUE
3aKOHA U MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEILHOCTU IMPU CO3JaHUU
Y4EOHBIX MMPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATENILHBIX 3a/1a4, BHIMOJIHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPENEsATh COOCTBEHHYIO IMMO3UIIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHSTH €€;



YMEHUE YUUTHIBATh B CBOUX JIEUCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOIO
B3aMMOJICHCTBHS JIFOAEH C pa3HbIMU yOEKIECHUSMHU, KYJbTYPHBIMU LIEHHOCTSMU
Y COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHbIX, MO3HABATEJbHbIX W UCCIEI0BATEIbCKUX 3a]a4, YBaXXUTEIbHOIO
OTHOUIEHUSI K MHEHHIO OIIMOHEHTOB MpPH OOCYKIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIEATEIBbHOCTH;

2) IaTPpHOTHUYECKOIr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpa)XJaHCKOMU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHUS K CBOEMY HapoJly, UYyBCTBA OTBETCTBEHHOCTH NEpE]
Ponuuol, ropmoctu 3a cBOM Kpail, CBOXO PonuHy, CBOM S3BIK M KYJBTYDY,
IPOLUIOE U HACTOSIIIIEe MHOIOHAIIMOHATIBLHOr0 Hapoaa Poccuu;

LHEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUI0 W IaMSITHUKAM
OpUPOABI, JOCTHKEHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
TpyZe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKHX YYEHBIX B CTAaHOBIICHHE WU
pa3BUTHE OMOJIOTMHU, MOHUMAHUS 3HAUYECHHsS] OMOJOTMH B TMO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEIOBEKA U COBPEMEHHOI'O 00IIECTBA;

ujeiHas yoexx1€HHOCTh, TOTOBHOCTh K CIYKEHHUIO M 3ammuTte OTeuecTna,
OTBETCTBEHHOCTh 3a €r0 CyAb0Y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOrO BKJIAJa B IOCTPOEHUE YCTOMYMBOrO OyAyILIEro;

OTBETCTBEHHOE OTHOLIEHUWE K CBOMM pPOJHUTENSAM, CO3[JaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATUS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaguuusaMu HaposioB Poccuu;

4) 3cTEeTHYEeCKOro0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYAs ACTETUKY ObITA, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOUICHUMH;

NOHUMAaHUE H3MOLIMOHAJIBLHOTO BO3JEHCTBUA JKUBOW MPUPOJABI MU €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BHUJAX HUCKYCCTBA, CTPEMIICHHUE
IPOSBJIATH KAUECTBA TBOPUYECKOM JTMUHOCTH;

5) puznyeckoro BocnuTaHus, GopMUpPOBaHUSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0JIAr 0Ny YHsI:

NMOHMMAaHHE W pean3alusl 3J0pOBOTO M 0Oe30macHOro olpasza KU3HU
(310poBOo€  MHUTaHHWE, COONIOAEHUWE TUIMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryjsipHas Qusnyeckas
AKTUBHOCTbH), OEpPEeXHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOILEHHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U NICUXUUYECKOMY 3/10POBBIO;

NOHUMAaHUE LEHHOCTU TMpaBUJ HWHIUMBUIYAIBHOIO M KOJUIEKTUBHOI'O
0€30MacHOro MOBEACHUS B CUTYyalMsX, YTPOXKAIOLIUX 30POBbI0 M KU3HU
JIIOJICH;

OCO3HaHWE  TMOCJIEACTBUA M  HENPHUATUS  BPEIHBIX  MPUBBIYEK
(ynoTtpeOieHus alKoroisi, HAPKOTUKOB, KypEeHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHWE LIEHHOCTH MacTEpCTBa, TPYAOIIO0HE;



TOTOBHOCTh K AKTUBHOW JESTENBHOCTA TEXHOJOTMYECKOM M COLMAIBHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH UHULMUPOBATb, IUTAHUPOBATH u
CaMOCTOSATEILHO BBIMOJIHATH TAKYIO J€ATEIbHOCTD;

UHTEPEC K pa3iIuuHbIM chepaM MNpoPecCUOHAIBHON JEesATENbHOCTH,
YMEHHUE COBEPILIATH OCO3HAHHBIN BBIOOp Oyayuieil npodeccuu U peannu3oBbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO U CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JIOrM4eCKOTr0 BOCIIUTAHMSI:

9KOJIOTMYECKU LEJeCO00pa3HOe OTHOLIEHUWE K MPUPOAE KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIIIEHUE YPOBHS 3KOJIOTMYECKOW KYJIBTYpbl: NMPUOOPETEHUE ONBITA
IUTAHUPOBAHUS TIOCTYNKOB W OLIEHKM HUX BO3MOXHBIX MOCIEACTBUN s
OKPYXarOUIEH CPeIbL;

OCO3HaHMUE riI00aJbHOr0 XapakTepa HKOJIOTHYECKUX MPOOJIeM U MyTel HxX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YyYEHUU OHOJOTUU
3HaHMSI M YMEHHsI NpPU PEIIEHHH MpOOJEM, CBSI3aHHBIX C palUOHAIbHBIM
NPUPOJIONONIB30BaHUEM  (COOJNIOICHUE TpaBU MOBEACHUA B  MPHUPOJE,
HaAIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUS B SKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOCPEpHI);

AKTUBHOE HEINpUATHE JACHUCTBHUM, MNPHUHOCIIIMX BpPEA OKPYKAIOIIEH
IPUPOAHON CpeJie, YMEHUE MPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTHYECKUE
NOCJIEICTBUA MPEANPUHUMAEMbBIX AEUCTBUI U NPEIOTBPAILATD UX;

HaJIMYMUE Pa3BUTONO  HKOJOTMYECKOTO  MBIIUICHHS, 3KOJIOTMYECKOU
KyJbTYpBl, OIbITa AESITEIBHOCTH SKOJOTMYECKOM HaINpaBIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSl UMM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJILHON
IPAKTUKE, TOTOBHOCTM K YYacCTHIO B MPAKTUYECKOW JEATENbHOCTU
AKOJIOTMYECKON HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON NPAKTUKH, OCHOBAHHOT'O Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B IOJHMKYJIbTYPHOM
MUDE;

COBEPILIEHCTBOBAHKUE SI3bIKOBOM M UMTATEIbCKOM KYJIBTYpPbl KaK CpeiCTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MO3HAHUS MUDA;

NOHUMaHHWe crnenu@uku OUOJOTUM KaK HAayKd, OCO3HaHus €€ poiu B
(OpMHUpPOBAaHUU PALMOHAIBHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUU LEIOCTHOTO
IPENCTaBIICHUs 00 OKpYXalolEM MUPE KaK O €IMHCTBE MPUPOJbI, YETOBEKA U
oO1iecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pEelIeHuH MNpodiieM
COXpaHEHUsI NPUPOJHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JJI1 COBPEMEHHOW IIUBUIN3ALINN:
oOecrieyeHus: HOBOIO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3/aHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX peulaTh PecypcHble MpPOOJEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTeH BbIX0OAA U3 II100aJbHBIX 3KOJOTHYECKUX MpooieM
U oOecrieyeHHs] Tiepexofa K YCTOMYMBOMY PAa3BUTHIO, PALMOHAILHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUM OHMOJOTMYECKUX 3HAHMM B ILEJSIX
NOBBIILIEHUS OOWIEH KYJbTypbl, €CTECTBEHHO-HayYHOW TIPAaMOTHOCTH, Kak



COCTaBHOM  4YacTM  (PYHKUMOHAJIILHOW  TPAMOTHOCTH  OOydYaromuxcs,
dbopmMupyemoil npu U3y4eHur OUOJIOTUY;

NOHUMAHHWE  CYIIHOCTHM  METOJIOB  TMO3HAHWs, HCIOJIB3YEMBIX B
€CTECTBEHHBIX HAayKaxX, CIOCOOHOCTHU HCIOJIb30BaTh MOJIy4yaeMbl€ 3HAHUS s
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEro MUPa U MPOUCXOSAIIUX B HEM
W3MEHEHUM, yMEHHUE JenaTh 0OOCHOBAHHbBIC 3aKJIIOUEHUS] HA OCHOBE HAy4YHBIX
(haKTOB U UMEIOIINXCS JAHHBIX C LIEJIbIO TOJIYYEHHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO KCIIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus mpo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUSIX;

OCO3HAHME IIEHHOCTU HAy4YHOU JESTEIbHOCTH, TOTOBHOCTh OCYILECTBIISITh
MPOCKTHYIO U UCCIIEIOBATENIbCKYIO NCSITEIHLHOCTh HHIUBUIYAILHO U B TPYIIIIE;

FOTOBHOCTh M CIHOCOOHOCTh K HENPEPHIBHOMY OO0pa30BaHUIO U
caM0oOOpa30BaHNI0, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTHUU B
COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJbTaTbl ~ OCBOEHUS ~ YYEOHOro  IpeaMmeTa
«buosorus» BKIIOYAIOT: 3HAYUMBbIE 11  (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0yyaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYyYHbIC
HNOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOM KapTHUHBI MHpa M CHenu(UKy
METOJIOB TIO3HAaHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEpPrus, SIBICHHUE, MPOLECC, CUCTEMa, HAay4yHbId (akKT, NPUHUMII, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIENO0BAaHHME, HAOIIOJIEHHUE, H3MEPEHHE,
JKCIIEPUMEHT U JpYruX),  yHHUBEpPCaJIbHbIE  ydeOHble  JIEUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, pErYJSATUBHbBIE), OOECIEUYMBAIOIINE
(opMupoBaHuE (PYHKIIMOHAIBHON T'PaMOTHOCTH M COLMAJIBHON KOMIIETEHLUU
0o0yyarommxcsi, CHOCOOHOCTh OOYyYarolMXCsl  HUCIOJIb30BaTh  OCBOCHHBIC
MEXJAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKME 3HAHHWA W  YHUBEpCAJIbHbIC
y4eOHbIe IeUCTBHS B IO3HABATEIbHON U COLMATIbHON MPAKTHKE.

MeranpenMeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl CPEAHETO OOILIEro
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBinageHne  yHHBepPCAJIbHBIMH  Y4YeOHBIMH  NO3HABATEJbHBIMH
AeCTBUSIMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMOCTOATENbHO  (OpMyJIHpOBaTh M aKTyalIM3UpOBaThb MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUHU 3HAHUI MPHUEMBI JIOTHUYECKOTO MBIILIEHUS
(aHanmu3a, cUHTE3a, CpPaBHEHHMs, Kiaccu(pukanuu, 0OOOIIEHMs), pPacCKpbIBATh
CMBICII OHMOJIOTMYECKHX MOHATUH (BBIIEIATh HMX XapakTEpHbIE MPU3HAKH,
yYCTaHaBJIUBATh CBSA3M C IPYTUMH MOHATUSAMH);

ONpeNeNsaTh LENu JEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPHUTEpUU HX
JNOCTH)KEHHUS, COOTHOCHUTHb pE€3YyJbTaThl JAESITEIbHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIIOIb30BaTh OMOJIOTUYECKHE TOHATUSA [JIsi OObsICHEHUS (AKTOB U
SIBJICHUM KUBOW MPUPOJBL;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, JECIYKTUBHBIC, IIO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;



OPUMEHSATh  CXEMHO-MOJENbHBbIE  CpeACTBA  JUIsl  IPEJICTaBIEHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIIEHHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TakkKe MPOTHUBOPEYMII pPA3HOTO pPOJA, BBISBICHHBIX B  Pa3IMYHBIX
MH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PELICHHS POOJIEMBI C YUETOM aHAIM3a UMEIOIIMXCSA
MaTepHUaIbHbIX 1 HEMAaTepUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICSITEIIbHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yibTaTOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEICTBHUI JIEATEIbHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATH pabOTy B YCIOBHSX PEaJbHOrO,
BUPTYAJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE NTPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE 1€ CTBUS:

BJAJ€Th  HABBIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM U IPOEKTHOU
JNEATeNIbHOCTH, HaBbIKAMHM  pa3pelieHus  npolsieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSATEIbHOMY MOUCKY METOJOB PEUICHUS] MPAKTUYECKUX
3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIE BHJbI JCSATEIBHOCTU IO IMOJTYYEHUIO HOBOIO
3HAaHMSI, €r0 WMHTEPHpPETALMH, NPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMATIbHBIX IPOEKTOB;

dbopmMupoBaTh  HAyudHBIM  THUN  MBINUICHHS,  BIAACTh  HAYYHOU
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMHA U METOJIaMU;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBbIE 3aJaulM B 00pa30BaTENIbHOU
JEeSITENbHOCTU Y )KU3HEHHBIX CUTYAIIHSX;

BBISIBJISITh NPUYUHHO-CIIEJCTBEHHBIE CBA3M M aKTyaJM3UpOBATH 3aj]ady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs], HAXOJIUTh apryMEHThI JUIsl JI0Ka3aTelbCTBa
CBOMX YTBEP:K/ICHUH, 337aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHMs 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLEHUBATH MX JIOCTOBEPHOCTh, MPOTHO3UPOBATh W3MEHEHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIATH LEJIEHANPABICHHBIN MMOUCK MEPEHOCca CPEJICTB U CIIOCOOOB
NENCTBUS B MPOPECCUOHAIBHYIO CPEAY;

YMETh NEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTh
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICU, IPEIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTHPOBATHCS B PA3NMYHBIX HCTOYHHKAX HHpopMammu (TEKCTe
y4eOHOTO MOCOOMs, HAy4YHO-NOMYJSIPHOW JHTEepaTtype, OHOIOTHYECKUX
CJIOBApsAX M CHPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B MHTepHere),
aHAIM3UPOBaTh HMHMOPMALMIO PA3IUYHBIX BUAOB U (OPM MPEACTABIICHUS,
KPUTHUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GopMyIMpOBaTh 3aIPOCHI M IPUMEHSTh PA3JIMYHbIE METOIbI IPU MIOUCKE U
oTObope Ouonornyecko uHOpMaIMK, HEOOXOAUMOW Ui BBIIOJHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCMOIB30BaHUS MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUW, COBEPILIEHCTBOBATH  KYJbTYpPYy AaKTUBHOIO  HMCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMPEICTaBICHUS
ouosornuecko uHpopMmanuu (CXeMbl, TpapuKH, JUArPAMMBI, TaOJHIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYyYHBIA S3bIK B KAyecTBE CpEACTBAa Mpu padoTe ¢
Oonosnornyeckoil MHpOpMAaLME: NPUMEHSITb XHUMHUYECKHE, (PU3NYEecCKue u
MaTeMaTUYECKHUE 3HAKU U CUMBOJIbI, (DOpMYJIbl, a0OpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKUE  CPEACTBA
HarJIsJHOCTH;

BJAJ€Th  HaBbIKAMU  pAClO3HABaHUS M 3alUUThl  MH(POPMALNH,
UH(OPMAIMOHHOW 0€3011aCHOCTH JINYHOCTH.

OgyajieHNe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMY J1eiCTBUSIMH

1) oO1enme:

OCYLIECTBJISATh KOMMYHHUKAIlMM BO BCeX cdepax KHU3HHU, AaKTUBHO
y4acTBOBaTh B JIMAJOre€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYXK/1a€MOM TEMBbI
(yMeHHe 3aJaBaTh BOINPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS IPEAJIaraeMou 3a7auu, yUYUThIBaTh UHTEPECHI U COIIACOBAHHOCTh
NO3ULUN JPYTUX YYACTHUKOB AUAJIOTA UM JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOILICHUS, MOHUMATh 3HAYEHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHMKHOBEHUS KOH(MIMKTHBIX CUTYalLHUM,
YMETh CMSTYaTh KOH(IUKTHI U BECTU MEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIOCOOAMU OOILEHUS U B3AUMOJIEHCTBHUSI, TOHUMATh
HAMEpPEeHUsl JApPYIHX JIOACH, TMpOSBIATh YBAXKUTEIbHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOUN popMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeITEJIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYAJIbHOM pabOThl MpH  pELlIEHUH OHOJIOTMYECKOW MpOOJIEMBI,
000CHOBBIBaTh HEO0OX0IUMOCTh IIPUMEHEHUS IPYIIOBBIX bopm
B3aMMOJICUCTBUS MPU PEIIEHUH YUEOHOU 3a/1a4u;

BBIOMpPATh TEMATUKy U METOJIbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)0ro YjeHa KOJUJIEKTHBA;

OpUHUMATh LEJIH COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ JITOCTHXKEHUIO: COCTABIISITH IUIAH JEHUCTBUM,
pacnpenesnsaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXKJaTh PE3yJIbTAThbl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJa M Ka)XJOr0 y4aCTHHKA KOMaHJbl B
o0 pe3ysibTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE MPOEKThI, OLEHUBATh HJAEH C MO3UIMU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE ITOBEJCHUE B Pa3IMYHBIX
CUTYAaLMSIX, TPOSIBISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OgyajieHNe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABICHHUS NPOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUW II€JIEBbIE M CMBICIOBbBIE
YCTaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOLIEHHUIO K dKUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBbIO OKPY KAIOIINX;



CaMOCTOATENIbHO  OCYIIECTBJIATh  IIO3HABATENIbHYIO  JESATEIbHOCTb,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33Ja4d B
00pa30BaTEIbHOMN AESATEIbHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH pEHIeHUs Opo0ieMbl €  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclMpsATh  paMKd ~ y4eOHOro NpeAMeTa Ha  OCHOBE  JIMYHBIX
PEANIOYTEHUM;

Jienatb ~ OCO3HAHHBIA  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW IPYyAUIMU B
pa3HbIX O0JIACTSX 3HAHMM, MMOCTOSIHHO IOBBINIATH CBOW 0OOpa3oBaTENbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJQJCTh HAaBBbIKAMHU II03HABATEJBHOW pPEQIIEKCUUM KaK OCO3HAHUS
COBEPILIAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOILIECCOB, HUX PE3YJIBTATOB U
OCHOBAHMI, UCIIOJIb30BaTh MPUEMBI PeIIEKCUU AJI OLIEHKU CUTyalluu, BbIOOpa
BEPHOI'O PEILLICHUS;

YMETh OLEHMBATh PUCKU M CBOEBPEMEHHO MPUHHUMATh PEIICHHS M0 HX
CHUKEHHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JIPYrMX IpU aHAIHU3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

3) npuHsaTHE ce0sl M APYIrUX:

IPUHUMATh Ce0sl, MIOHMMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBhl JIPYrMX IpU aHAIM3€ Pe3yJbTaTOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

NNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKIIOYAIOT cHelupuyeckue g ydeOHOro mnpeaMera
«buosorus» HayyHble 3HAHHS, YMEHUS U CHOCOOBI JAEMCTBUI MO OCBOEHUIO,
UHTEpHpETalud M MNpeoOpa3oBaHUIO 3HAHWM, BHUIbBI JEATENBHOCTH IO
NOJIYYEHUIO HOBOI'O 3HAHMS M NPUMEHEHUIO 3HAHMM B PAa3JIMYHBIX Y4EOHBIX
CUTyalusAX, a TakK€ B pPEaJbHbIX >KU3HEHHBIX CHUTYalUAX, CBSI3aHHBIX C
ouosnoruei. B nporpamMMe npeaMeTHbIE pe3yJbTaThl MPEACTaBIEHBI IO ToJaM
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buonorus» ¢ 10
Kaacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOI'O 3HAHUSA €CTECTBEHHBIX HayK, B ()OPMHPOBAHUHU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHBI MUpPAa U HAy4YHOIO MHUPOBO33PEHMS, O BKJIAJE
POCCUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3aa4;



YMEHUE PaACKphIBaTh COAEpKaHWE OMOIOTMYECKUX TEPMUHOB U MOHATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEHIECTB M MPEBpaIlCHHE
SHEPruu), roMeocTa3 (CaMmOperyssiuusi), YpPOBHEBas OpraHU3aLMs >KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penponykuus), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE H31araTb OHUOJOTMYECKHME TEOpUu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsl, LIEHTpajbHas JO0rMa MOJEKYJSIpHOM Ouosiorun), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 HEHTpaxX MHOTO00pasus U
IPOUCXOXKJEHUA KyJIbTypHbIX pacteHud H. . BasunoBa), omnpenensarb
TPaHUILIBl UX IPUMEHUMOCTH K dKUBBIM CUCTEMAM;

YMEHUE BIAJE€Th METOJAMHU HAyYHOT'O TO3HAHUS B OMOJIOrMH: HAOJI0IeHNE
Y ONHMCAHME JKUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIJBUKEHUE THIOTE3bl,  BbISBIICHUE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMU BEIMYMHAMH, OOBSICHEHHUE MOJYYEHHBIX
pE3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHATUH, TEOPUI U 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJbI HA OCHOBAHUU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE TPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT
U DYKapHoOT, OAHOKJIETOYHBIX M MHOTI'OKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IpOLIECCOB: OOMEHa BEIIECTB U MPEBPALLEHUS SHEPTUH B KIIETKE, OTOCUHTERA,
IUIACTUYECKOTO0 M 3HEPreTUYecKOro oOMeHa, XEMOCHMHTEe3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHMS, HHJMBHUAYaJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTH MOIYyYEHHbIE 3HAHUS JUIsl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUH, JUISl IPUHATHS IPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM
KU3HU C LEJIbl0 oOecriedeHus: Oe30MacCHOCTH CBOEro 3J0POBbS U 3/10POBbs
OKpY’KaIOIIUX JIIOAEeH, COOJI0JEHUsT HOPM TIpPAaMOTHOrO TIOBEACHUS B
OKpY>Karolel MpupogHON cpejie, MOHUMaHUe HEOOXOJAMMOCTH HCIOIb30BaHUs
JOCTH)KEHU COBPEMEHHON OHMOJOrMyM W OMOTEXHOJIOTHH JJi1 paluOHAIBHOIO
IPUPOAOIIONb30BAHUS;

YMEHHUE pelaTh JJIEMEHTAPHbIE TE€HETUYECKHWE 3a/layd Ha MOHO- H
JTUTHOPUIHOE CKPEIIMBAHME, CLEIJIEHHOE HACIEJOBAaHUE, COCTABIATH CXEMBI
MOHOTMOPUTHOTO CKPELIMBAaHUS JIJIsl TPeICKa3aHusl HACJIeJOBAaHUs IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATH J1a00OpaTOpPHBbIE U MpaKTUYECKUE padoThl, COOIOAATH
npaBuiia rpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE KPUTHUYECKU OLEHHBaTh M MHTEPIPETHUPOBATH HWH(OpPMALUIO
OHMOJIOTUYECKOTO COJIEPKaHUS, BKJIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HUCTOYHUKOB (CpeACTBA MAaccoOBOM HMH(pOpMalUM, HAYy4HO-
NOMYJISIPHBbIE MAaTE€pUabl), ITHUECKHE aCHEKThl COBPEMEHHbBIX HCCIIEIOBAaHUN B
OHOJI0TUH, MEAUILIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO37aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIECHMS,
0000mass Ouojoruueckyro HMHGOPMAILMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BaTh MOHATUWHBIN annapar OUOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» 6 11
KJlacce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOI'O 3HAHUSA ECTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTHHBl MUpa M HAYYHOTO MHUPOBO33PEHMS, O BKIAJE
pPOCCUUCKUX H 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(yHKUMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs AKU3HEHHBIX 3a/1a4;



YMEHHE PaCKPBIBATh COJECpKAHUE OMOJIOTHYECKUX TEPMHHOB M TOHSATHI:
BUJI, MOMyJsiuusi, TEHOPOHJ, OHBOJIOLUMS, JBIXKYIME CWIbl ((PaKTOphl)
ABOJIIOINH, MPUCIIOCOOJIEHHOCTh OpraHU3MOB, BHUJ1000pa30oBaHue,
9KOJIOTHYECKUE (HaKTOPBI, IKOCUCTEMA, TPOAYIIEHTHI, KOHCYMEHTHI, PEAYIIECHTHI,
LENU MUTaHUs, YKOJIOTHUYeCcKas mupaMuaa, OUoreoreHo3, ouocdepa;

YMEHHE H3JIaraTb OWOJIOTUYECKUE TEOPHH (SBONIOIHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHWs DBOJIONMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacrsa K. M. bapa, uepenoBanus riaBHbIX HAlpaBlI€HUN U
nytedt sBomtonnn A. H. CeBepiioBa, yuenus o ouocdepe B. U. Bepnazackoro),
OTIPEAETISATH TPAHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BIIaIETh METO/IaM1 HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAaOII0IeH e
¥ OIMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBICHUN, OPraHU3aIHs U TPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa, BBIABM)KCHHE  THIIOTE3bl,  BBHISBICHHE
3aBHCHMOCTH MEXIy HMCCIEAYEMBbIMH BETUYMHAMH, OOBSCHEHUE TOTYyUYECHHBIX
PE3yNIbTAaTOB, CIIOIB30BAHHBIX HAYYHBIX MOHITHIA, TEOPH U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOIBI HA OCHOBAHUU TMOJTYUYEHHBIX PE3YIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHYECKHX
OOBEKTOB: BHJOB, MOMYJSAIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB,
OMOT€OlIEHO30B M 3KOCHCTEM, OCOOEHHOCTH IMPOILIECCOB: HACJIEICTBEHHOU
U3MEHYHUBOCTH, €CTECTBEHHOTO otbopa, BUJ1I000pa30BaHus,
NPUCTIOCOOJICHHOCTH OPTraHU3MOB, JCWUCTBUSA HKOJOTMUYECKUX (HAKTOpOB Ha
OpraHM3MBbl, TI€pEeHOCa BEIIeCTB M TIOTOKAa SHEPrUM B HKOCHCTEMAX,
AHTPOTIOTCHHBIX M3MEHEHUW B JKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOpoTa
BEILIECTB M OMOT€OXMMUYECKUX IIUKIIOB B Onocdepe;

YMEHHE MPUMEHSITH MOTYUYCHHBIE 3HAHUS I OOBACHEHUST OMOIOTHIECKIX
IIPOLIECCOB U ABJICHUH, JUISI IPUHATHS NIPAKTUYECKUX PEIICHUHN B IIOBCEIHEBHOM
KU3HU C LEJIbl0 oOecriedeHus: Oe30MacCHOCTH CBOEro 3J0POBbS U 3/10POBbS
OKpYKaIOIUX JIIOJEeH, COONIOJCHHS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY>Karolel MpupogHON cpejie, MOHUMaHUe HEOOXOJAMMOCTH HCIOIb30BaHUs
JNOCTHKEHUN COBPEMEHHOU ounonoruu U1 paLMOHAIBLHOIO
PUPOJIOTIONH30BAHHS,

YMEHUE pellaTh 3JIEMEHTApHbIE OHOJOTMYECKUE 3aJlayd, COCTaBIATH
CXEMBbI IIEpeHOoca BEUIECTB U SHEPTUHU B IKOCUCTEMAX (1[EMU MUTAHUS);

YMEHHUE BBINOJIHATH J1a00OpaTOPHBbIE U MpaKTUYECKHUE pabdoThl, COOIIOAATH
npaBuiia rpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUYECKH OIICHMBAThb W HMHTEPHPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOTO COACPIKAHMSI, BKIIOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpeICcTBa MaccOoBOM HH(OpPMAIMH, HAyYHO-
NOMyJISIPHBIE ~ MaTepHalibl), paccMaTpUBaTh IJ00aJbHbIE SKOJOTMYECKUE
po0OJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
NO3ULHIO;

YMEHHE CO371aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass Ouojoruueckyro HMHGOPMAILMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO MCTOJIb30BaTh MOHATUIHBIN anmapaT OMOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHue KoJsn4yecTBo 4acoB
DJIeKTpOHHbIe (LM(ppPOBbIE)
n/ pa3ie/ioB U TeEM Konrpouabnbie IIpakTnyeckue
Bcero o0pa3oBaTe/IbHbIE pecypchl
I nporpaMmMbl padoThI padoThI
Bbu6mmoreka [JOK
1 b
HOTIOTHA faK Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) JKuBbIE CHCTEMBI B HIX { 0 bubmuorexa [JOK
OopraHu3anusl https://m.edsoo.ru/7f41¢292
3 XUMHYECKUH COCTaB U g i bu6mmoreka [JOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41¢292
4 JKnsuenesarebHOCTh 6 0 bu6mmoreka [JOK
KJIETKH https://m.edsoo.ru/7f41¢292
PasmHoxeHue u
5 WHIABUAYATbHOE 5 1 bubmmorexa LOK
AMBIAY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTraHU3MOB
HacnencrBeHHocth 1
bub6auoreka [IOK
6 W3MEHYHUBOCTD 8 1.5
https://m.edsoo.1ru/7f41¢292
OpraHu3MOB
7 Cenexuusi OpraHu3MOB. 3 0 bu6nuoreka [IOK
OCHOBBI OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
Bbu6mmoreka [JOK
8 P
C3CPBHOC BpeMA I 0 https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO 34 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 KJTACC

HaumenoBanue Kosaun4yecTBo 4acoB
Ne DJIeKTpOHHBbIe (HU(POBHIE)
pa3zie/ioB M TeM KoHnTpoibHble IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NnporpamMmMbl padoThI padoTbI
1 OBOIOIIMOHHAS 5 0 1 bu6mmoreka [IOK
ounosorus https://m.edsoo.ru/7f41cc74
Bo3HnukHOBEeHME U Eub 1OK
nOIMOTEKA
2 PasBHTHE JH3HH ? I 0.5 https://m.edsoo.ru/7f41cc74
Ha 3emuie
OpraHusMbl 1
3 R — 5 0 | bu6mmoreka [JOK
by - https://m.edsoo.ru/7f41cc74
cpena
Coo0miectBa
4 9KOJIOTUYCCKUE 9 1 0 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bubmuoreka [JOK
P
> C3CPBHOC BpeMA 2 0 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB I1O 34 2 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

ITOYPOYHOE INIAHUPOBAHMUE

10 KJIACC
Ne Kosmn4yecTBo 4acoB
DJIeKTPOHHbIE
HMara nudposbie
n Tema ypoka KonTpoabHbie IIpakTnueckue
Bcero U3ydeHHst o0pa3oBaTejibHbIE
/ paGoThI paboThI
pecypchl
n
bubmuoreka [JOK
https://m.eds00.ru/863e612
buonorus B cucreme
HayK I 0 2
Y https://m.eds00.ru/863e632
a
MeToapl TO3HAHUS
YKUBOU IIPUPOJBI.
[TpakTrueckas pabora
bu6mmoreka [JOK
Ne 1 «Mcnons3oBanue
1 0.5 https://m.edso0.ru/863e612
pa3IMYHBIX METOJIOB 5
IIPU U3YUYEHUU -
OMOJIOTHYECKHX
00BEKTOBY
buonorunyeckue bubmuoreka [JOK
CHCTEMBI, TIPOIIECCHI U 1 0 https://m.edsoo.1u/863e656
UX U3y4YEeHHUE 4
XHUMUYECKUH COCTaB bu6mmoreka [{OK
kineTku. Boga u 1 0 https://m.edsoo.ru/863e674
MUHEPATBHBIE COTH e



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

beaku. CocraB u

bu6mmoreka [IOK

5 0 https://m.eds00.ru/863e6b7
CTpoeHue OEeKOB 5
DepMeHTBI —
OMOJIOTUYECKHE
KaTaJan3aTophl.
JlaboparopHnas pabota bu6mmoreka [{OK
6 Ne 1 «M3yuenune 0.5 https://m.edso0.ru/863e6b7
KaTaJIUTHYCCKOM 2
aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMusIa3bl
WJTU KaTajasbl)»
bu6mmnoreka [JOK
7 Yraeoasl. JIunu bl 0 https://m.eds00.ru/863e687
0
bu6mmoreka [IOK
8 HyKneuHOBEIE KUCTOTHI. 0 https://m.edso0.1u/863e6d5
ATD
c
Ucropus u meTo1bl bubmmoreka [IOK
9 W3YYEHUS KIIETKHU. 0 https://m.edsoo.ru/863e6e8
Knerounas teopus 8
10 Kietka xak nemoctHas 0
JKUBasi CHCTEMa
Crpoenne 5 Bu6nnorexa [IOK
OYKapHOTHHICCKOH https://m.eds0o.ru/863e6£f0
11 kietku. JlaboparopHas 0.5

paborta Ne 2 «M3yuenue
CTPOCHHSI KJIETOK

https://m.edso00.ru/863e¢716
c



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

pacTeHui, )KUBOTHBIX,
rpubOB U OakTepuil Mo
MHKPOCKOIIOM Ha
TOTOBBIX
MHUKpOITIpenaparax u ux
OIHCAHHEY

OOMeH BEIIECTB UIN

bubmuoreka [JOK

12 0 https://m.eds00.ru/863¢766
MeTa00IU3M .
bu6mmoreka [{OK
13 Porocunres. 0 https://m.edsoo.ru/863e7¢9
XeMOCHUHTE3 8
. 0 bu6mmnoreka [JOK
14 OHepreTueckuii obmen https://m.edsoo.ru/863e7aae
Ku3HeHHBIN ITMKIT
KkineTku. [emenue
KJIeTKH. MuTO3.
JlaGopaTtopHnas pabota bubnmoreka [JOK
15 Ne 3 «HabGmronenue 0.5 https://m.edso0o.ru/863e7dc
MHTO3a B KJIETKaX 4
KOHYHMKA KOPEIIKa JIyKa
Ha TOTOBBIX
MUKPOTIpENapaTaxy
buocunTes Oenxka. Bu6mmorexa LIOK
16 Peaiuus matpuasoro 0 https://m.eds00.ru/863¢796
cuHTe3a. TpaHcasauus
— OnocunTe3 Oenka €
bu6mmoreka [JOK
17 Hexunierouneie Gopmt 1 https://m.eds00.1u/863e796

KHU3HU — BUPYCHI

€



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

bu6mmoreka [IOK

18 Kontponbhas pabota 0 https://m.edsoo.ru/863e754
0
Bbu6mmoreka [JOK
https://m.edsoo.ru/863e81b
19 @opMBbI pa3MHOXKEHHS 0 6
OPratHsMoB https://m.edsoo.ru/863e831
e
. bu6mmoreka [JOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
Oo6pazoBanue u
pa3BUTHE TOJIOBBIX
KJIETOK.
Omrog0TBOpEHUE. bubnmnoreka [JOK
21 JlaGoparophas pabota 0.5 https://m.edsoo.ru/863e81b
No 4 «3yuenne 6
CTPOEHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTpenapaTax
- bu6mmoreka [{OK
22 HIMBIIYaIbHOC 0 https://m.edsoo.ru/863e843
pa3BUTHE OPraHU3MOB p
2 I'enetnka — Hayka o . BuGmiorexa LIOK
HACIICACTBCHHOCTH H https://m.edso0.ru/863e8612
HM3MEHYHBOCTH
3aKOHOMEPHOCTH Bu6nnorexa LIOK
24 HACIIC/IOBAHMA 0 https://m.eds00.1ru/863e887
MPU3HAKOB.

MonorubpuaHoe

8



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

CKpEIIMBAaHUE

25

JurubpuaHoe
CKpEILMBaHNE. 3aKOH
HE3aBHCHMOTO
HacJIeI0BaHUs
IPU3HAKOB

Bbubmorexa [JOK
https://m.edso0o0.ru/863e89a
4

26

CrermieHHoe
HACJIeIOBaHHE
MIPU3HAKOB.
JlaGoparopnas pabota
No 5 «3yuenne
pe3yIbTaToB
MOHOTHOPHUIHOTO U
JTUTUOPHUIIHOTO
CKpEIMBAHUS Y
Ipo30¢UITEl HA TOTOBBIX
MHUKpOIpenapaTax

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c6
0

27

I'enernka moia.
Hacnenosanue
MPU3HAKOB,
CICTUJICHHBIX C MOJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c6
0

28

N3MeHUHNBOCTSD.
HenacnencrBennas
U3MEHYHUBOCTD.
JlaGopaTtopHnas pabota
No 6. U3yuenue
MOAU(PUKAITMOHHOM
W3MEHYHUBOCTH,
MOCTPOCHUE
BApUALIMOHHOTO psia U
BapHaIllMOHHON KPUBOI

0.5

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



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

Hacnencreennas
M3MEHYUBOCTb.
79 ﬁ?goPaATOPHa’I pabora . ] 0.5 bubnunoreka [JOK
® /. CAHAIA3 MyTaltii ) https://m.edsoo.ru/863e8efe
y Apo30duiIel Ha
TOTOBBIX
MUKPOIIpEnapaTax
bu6mmoreka [{OK
30 I'eneTnka JegoBeka 1 0 https://m.edsoo.1ru/863e8d7
8
c bu6mmoreka [JOK
31 CIICKIIMA Kak Hayka 1 1 0 https://m.edso0.ru/863e921
mporecc 4
Metoabl U JOCTUKEHUS bubmuoreka [JOK
32 CEJIEKIIMU PACTeHUU 1 1 0 https://m.eds00.ru/863¢921
’KMBOTHBIX 4
. Bbu6mmoreka [JOK
33 MOTCXHOJIOTHA Kak 1 0 https://m.eds00.ru/863e933
OTpaciib MPOU3BOJICTBA 6
34 Hroroasi KOoHTpoIbHAS 1 0
pabota
OBLIEE KOJIMYECTBO 34 5

YACOB I10 ITPOTPAMME



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

11 KJTACC

Ne

KoanyecTBo 4acosB

DJIeKTPOHHBIE
Mara nudposbie
n | Tema ypoka KonTtpoibHbIe IIpakTHyeckne
Bcero U3y4eHust o0pa3oBaTe/bHbIE
/ padoThLI padoThLI
pecypchbl
n
DBOJIOIUS U METO/IBI €€ buomorexa HOK
1 1 0 0 https://m.edsoo.ru/863ea20
U3Yy4YEeHUS .
Wcropus pa3Butus bu6mmoreka [IOK
2 MpeJCTaBICHUN 00 1 0 0 https://m.edsoo.ru/863e957
HBOJTIOIUH 0
bubnuoreka [JOK
3 Muxkpo3Bonronus 1 0 0 https://m.edsoo.ru/863e9¢1
€
[Monmynsums kak
3JIEMEHTapHasl eIUHUIA
BHJIa U SBOJIIOLIHH. but6mmoreka [JOK
4 JlabopaTtopHas padota Ne 1 0 0.5 https://m.edsoo.ru/863e99¢
1 «CpaBHEHME BUIOB MO 6
MOP(OJIOTHIECKOMY
KPUTEPHUIO»
JIBrKy1ye CHIbI bubanorexa [JOK
5 (a71eMeHTapHbIe 1 0 0 https://m.edsoo.ru/863e9da
(bakxTOpHI) IBOITIOIIUU 4
6 EcrecTBenHbIi 0TOOP U 1 0 0 bubnunorexa [IOK



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

ero (hopmeI

https://m.edsoo.ru/863e9ed
0

PGSYJ'IBTaTBI 3BOJIIOIIUHA:

PUCIOCOOTIEHHOCTh
OpPraHU3MOB U
BUI000pa3oBaHue.
. JIaGoparopHas paboTa Ne 0.5 bu6mmoreka [IOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
PUCTIOCOOTIEHHOCTH
opraHusma u eé€
OTHOCHUTEIIHOTO
XapaxkTepa
Hanpasnenuns n mytn bubmmorera [JOK
8 0 https://m.edsoo.ru/863e9¢1
MaKpO3BOIIOLUH .
9 HeoOpaTtumocth 0
HBOJTIOIUH
10 HcTopus xu3HM Ha 3emiie 0
Y METOJIbI €€ U3y4YeHHUs
I'umoressl but6mmoreka [JOK
11 MIPOUCXOXKICHUSA KU3HU 0 https://m.edsoo.ru/863eaSa
Ha 3emite 6
PasButue xu3Hu Ha bu6nuorexka [JOK
12 3emiie 10 ApaM U 0 https://m.edsoo.ru/863eabb
nepuoiamMm e
13 OcCHOBHBIE 3Tanbl 0.5 bubnuotexa [JOK

3BOJIFOIIUH

https://m.edsoo.ru/863ea8b



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0

pPacTUTENTFHOTO U
KHBOTHOT'O MHpA.
[TpakTrueckas padota Ne
1 «3yuenue
HCKOMaeMbIX OCTaTKOB
pacTeHHI U KUBOTHBIX B
KOJUIEKIIHSIX

(e}

CoBpeMeHHas cuctema

bubmmoreka [{OK

14 0 https://m.edsoo.ru/863ea48

OpPTaHUYECKOTO MUpPA .
bubnuoreka [JOK

OBOJIIOLIMS YETTOBEKA

15 0 https://m.edsoo.ru/863eac2
(anTpOTMIOTEHE3) .
JIBrKy1ye CHbI bubnuoteka [{IOK

16 (paxTopsr) 0 https://m.edsoo.ru/863ead4
aHTPOITOreHe3a 4

17 OcHOBHBbIE CTaIUH 0
HBOJTIOIIUH YeNIOBEeKa
YenoBeuyeckue pacel U bubmmoreka [JOK

18 MIPUPOJHBIE aIaNITAlIUN 0 https://m.edsoo.ru/863eaca
YelioBeKa 2

19 KonTponbhas pabota

20 DKOJIOTrHus KaK HayKa

21 Cpensl oOuTanus u 0 bu6mmoteka [HOK
JKOJIOTHYECKHEe (PaKTOPbI https://m.edsoo.ru/863eafec

22 AbuoTtnyeckre (HakTOpHI. 0.5 bubnnorexa [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc

JlabopaTtopHas padota Ne
3. «Mopdonoruueckue
0COOEHHOCTH PacTCHU
13 Pa3HBIX MECT
oOUTaHUS.
JlabopaTtopHas padota Ne
4. «BrnusiHue cBeTa Ha
POCT | pa3BUTHE
YEPEHKOB KOJICYCa»

https://m.edsoo.ru/863eb10
e

bu6mmoreka [{OK
23 buortnueckue paxkTopsl 0 https://m.edsoo.ru/863eb34
8
DKOJIOTHYECKHe
XapaKTePUCTUKHU
TIOTTYJISIITUH.
24 IIpaktuyeckas pabora Ne 0.5
2 «loacuér mioTHOCTH
MOMYJISIINI pa3HbIX
BUJIOB PACTEHUI»
bubmoreka [JOK
Coo0miecTBa OpraHu3MoOB
25 0 https://m.edsoo.ru/863eb46
— OHOIIEHO03 .
35 bu6mmoreka [{OK
KOJIOTHYECKHE CUCTEMBI
26 0 https://m.edsoo.ru/863eb46
(3KOCUCTEMBI) X
27 OcCHOBHBIE TTOKa3aTeIN 0 bubmmoreka [JOK

3KOCHCTEMBI.

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



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

DKOJOTrn4YeCcKue
nupamuipl. CBolicTBa
skocucTeM. CyKieccus

28 [IpupoauHbie 3KOCHCTEMBI

AHTpOHOFeHHLIC
9KOCHUCTEMbI

29

30 buocdepa — rinodanpHas
JKOcHUCTEMA 3eMIIU

bu6nuorexa [JOK
https://m.edso00.ru/863ebb5

€

3aKOHOMEPHOCTH
31 CYILIECTBOBAHUS
ouochepsl

bubnuoreka [JOK
https://m.edsoo.ru/863ebd1
6

1 YenoseuecTBo B
ouocdepe 3emaun

1 CocymiectBoBaHue
IIPUPOJBL X YEJIOBEYECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/863ebal
e

Hrorosas KOHTpPOJIbHAA

34
pabora

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

34

2.5



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* buonorusa. O6mas 6uonorus, 10 knacc/ Cusornazos B.U., Aradonosa U.b., 3axaposa E.T., O0miectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODA»; AxunonepHoe oomectBo «M3narensctBo «IIpocsenienue»
* buonorusa. O6mas ouonorus, 11 knacc/ Cusornazos B.U., Aradhonosa U.b., 3axaposa E.T., O0miecTBo c

OrpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODA»; AxunonepHoe oomectBo «M3narensctBo «IIpocsenienue»

METOAUYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

1. Koznosa T.A. OGmias 6uosorus. MeToaudeckue peKOMEeH IalluK 110
ucnosib3oBanuto yueonuka B.b. 3axaposa, C.I'. MamonToBa, H.W.
Conuna «O6mmas 6uonorus. 10-11 knaccel» npu U3yuyeHUH OMOJIOTUH Ha
6a3oBoM u npodusibHOM ypoBHE — M: Jlpod, 2010, 47c¢.

2.buonorus nontarosast moaroroska FO.A. CagoBHUYEHKO

3. buonorus 10 knacc: noypounslie ransl o yueoHuky B.b. 3axaposa,
C.I'. MamonToBa, H.. Conuna/apt.-coct. T.U. Yaitka — Bonrorpan:
Vuurens, 2011.—205c¢.

4. buonorus 11 knacc: noypouHsie miansl no yueonuky B.b. 3axaposa,



C.I'. MamonToBa, H.!. Conuna/aBt.-coct. T.W. Yaiika — Bonrorpan:

Vuurens, 2011.— 271c.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Tog6opka uHTepHET-MaTepUaIOB JJIsl yUUTEJIeH OMOJIOTUH 110
pa3HbIM OMOJIOTUYECKUM JTUCITUTUTHHAM.

http://www.ceti.ur.ru Caiit [lentpa 3Kxo0siorudeckoro o0ydyeHust 1 “HGoOpMaluu.

http://school-collection.edu.ru Equnas xosekius uudpoBbsix 00pa3oBaTeIbHBIX PECYPCOB

Cepust MyIbTUMEIMHHBIX YPOKOB U MaTepuaibl u3 «Enunoii komneknuu Ludpossrx O6pazoBarensHbIX PecypcoBy
(Habop uudposbIx pecypcoB kK yueonunkam auHuu H. Y. Conun) (http://school-collection.edu.ru/) .
http://www.priroda.ru — [Ipuposaa: HallMOHAJILHBIN TTOPTAL.

http://obi.img.ras.ru — ba3a 3Hanuii o 6uoa0ruu YenoBeka. YuUeOHUK 10 MOJIEKYJISIPHOM OMOJIOTHH YeTIoBEKa,
OMOXUMHH, PU3UOJIOTHH, TCHHOU 1 O€JTKOBOM MH)KEHEPHH.

http://www.zoomax.ru — 300JI0THsI: YEJIOBEK U JIOMAIIIHUE )KUBOTHBIE.

http://www.fipi.ru — @enepasibHbIi MHCTUTYT MEIArOTUYECKUX U3MEPEHU.

http://ege.edu.ru — Undopmanmonnoit mopran EI'D.
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