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HOACHUTEJIBHAA 3AIIMCKA

ITpu pa3zpaboTke mporpamMmbl O OMOJIOTMM TEOPETHUYECKYI0 OCHOBY IS
onpeaeneHusl MoAXoA0B K (OPMHPOBAHUIO COACPXKAHUS YUEOHOro IpeaMeTa
«buonorus» cocraBunu: koHuenrtyaibHsle nonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJei, COAEp’KaHus, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHUI K YPOBHIO IOATOTOBKH BBIMTYCKHHKOB, MOJOXEHHS 00 0OIIUX
HEeNIX W TPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpeaHero oo6miero ooOpasoBanuss B Poccuiickoit ®dexpepanuu, a Takke
MOJIOKEHUS O criennprke OMoIoTny, e€ 3HAaUeHUU B IO3HAHHUH JKUBOM MPUPOIBI
U 00ecrneueHud CyUIECTBOBAaHUs uejoBedyeckoro oobmectBa. CoriacHo
Ha3BaHHBIM TIOJOXEHHSIM, OMPEIEICHbl OCHOBHBIC (DYHKIMU TPOTPAMMBI IO
OHOJIOTUH U €€ CTPYKTYpA.

[Tporpamma 1o Ouosiormu Aa€T NpPEACTaBICHHE O MLENsIX, 00 oOmen
cTpaTternu OOy4YeHHs, BOCIUTAHUS W PA3BUTHS OOYdYaIOIIUXCS CpPEIACTBAMHU
yueOHoro mnpenmera «buonorus», ompexaenser o0sA3aTeNbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTYypy, paclpeielieHue 1o pa3fenaM U TeMawm,
PEKOMEHIyEMYIO IOCJIE€I0BATEIbHOCTh H3Y4YEHUs Y4eOHOro Marepuana cC
y4€TOM  MEXIPEIMETHBIX HM  BHYTPHUIIPEAMETHBIX  CBSI3€H,  JIOTHKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUarOIIMXCS.

B mporpamme mo OHWONOTHHM TakKe YYHUTHIBAIOTCS TpPEeOOBaHHS K
IUTAHUPYEMBIM JTHYHOCTHBIM, METAMpPEIMETHBIM U TPEAMETHBIM pe3ylibTaTaM
o0yueHuss B (OPMUPOBAHHMU OCHOBHBIX BHUJIOB Y4YEOHO-IIO3HABATEJILHOM
NEeSATENbHOCTH/YUEOHBIX JNEUCTBUI O0YYalOIIMXCS MO OCBOEHHUIO COJIEpKaHUs
OHMOJIOTNYECKOT0 00pa30BaAHMUS.

B nporpamme mno Owuosiorum (10-11 kmaccel, 0a30BBIM  ypOBEHB)
pealin30BaH TMPUHIUI MPEEMCTBEHHOCTH B H3Y4YeHHH OWoioruw, Ojaromaps
yeMy B HEHl MNpOCMAaTpUBAETCS HAMPaABICHHOCTh Ha pa3BUTHE 3HAHUM,
CBSA3aHHBIX C (OPMUPOBAHHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUS,
[EHHOCTHBIX  OpPUEHTAMA  JMYHOCTH,  DKOJIOTUYECKOTO  MBIIICHUS,
NpEeACTaBICHUM O 3I0pOBOM 00pa3e KU3HU U OEpeKHbIM OTHOIICHUEM K
OKpyXawued npupoaHo cpeae. Ilostomy Hapsigy ¢ U3y4YEeHHEM
001IEOMOIOTUYECKUX TEOPUM, a TAKKE 3HAHUU O CTPOEHUM >KMBBIX CHUCTEM
pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IPOIECCOB B
nporpaMMe 1o OHOJIOTHUH YJIEI€HO BHUMAHUE HCIOIB30BAHUIO TOTYyYEHHBIX
3HAaHWH B TIOBCETHEBHOW KU3HU AJIS PEIICHUS MPUKIAIHBIX 3a/1a4, B TOM YHCIIE:
OpopUIAKTUKKA  HACIEACTBEHHBIX  3a00JeBaHUM  4YelOBEKa,  MEAMKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHMUS, 00OCHOBaHUS IKOJIOTUYECKU
1eJIeCO00pa3HOro MOBEAEHUS B OKpYXalolled NpPUPOJHOM Ccpeae, aHaau3a
BIIMSTHHSI XO3SMCTBEHHOW ACSTENFHOCTH YENIOBEKa Ha COCTOSIHUE TMPUPOTHBIX U
UCKYCCTBEHHBIX  JKOCHCTEM. YCWICHHE BHHMAaHHMSA K  TNPUKIAJTHON
HampaBleHHOCTH  ydeOHoro  mpeamera  «buonorus»  MPOAMKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUsI YCIOBUM ISl PEIICHUs] OJJHOM M3 aKTyaJbHBIX
3aJlay IIKOJBHOTO OHMOJIOTMYECKOro 00pa3oBaHUs, KOTOpas MpeArnosaraer
dbopmMupoBanue y 00ydaronmxcs CoCOOHOCTH aJanTHPOBATHCS K M3MEHEHUSAM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeiHero o0mero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecrieunBaeT GOPMUPOBAHHE Y OOYHAIOIIMNXCS MPEICTABICHHUI O
HAy4YHO! KapTHHE MHPa, PACIIUPSET U 0000IaeT 3HAHHS O KUBOM IPHPOLE, €&
OTJIMYHUTEIBHBIX [PU3HAKAX — YPOBHEBOH OPraHM3alid U 3BOJIOLMH, CO3MAET
YyCIOBUSL  JUISi: TO3HAHWS 3aKOHOB JKMBOM  MpHUPOABI, (POpPMHUpPOBAHUS



(yHKUMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOr0 M Oe3omacHoro oOpasza
KU3HHU, HKOJOTMYECKOTr0 MBIIUICHHUS, LEHHOCTHOIO OTHOILIEHUS K KUBOU
IPUPOJAE U YETOBEKY.

Bonpmioe  3HaueHwe  OMOJIOTHST  HMMEET  TaKXkKe  JUISl  pelleHus
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3a/ad CpeaHero obmiero oOpa3oBaHus,
coruanu3ainuu olyyvatomuxca. M3yudenune Ouonorun 00OECNEYUBAET YCIOBUS
TUIS (GOpMHpOBaHUSA  HMHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX |
UH(OPMAIIMOHHBIX  HaBBIKOB, JCTETUYECKOM  KYJbTYpbl, CIOCOOCTBYET
MHTErpalryu OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSMU U3 JAPYTUX Y4EOHBIX
OpeIMETOB, B YacTHOCTH, (U3MKH, XuMHM U reorpaduu. HazpBanHbie
NOJIOXKEHUSI O MpeJHa3HauYeHUH ydeOHoro npeamera «buonorus» cocraBuin
OCHOBY [UIsl OIpPEJENIECHHS] MOJIXO0JI0B K OTOOpY M CTPYKTYPUPOBAHHUIO €r0
coJiep KaHusl, IPEJICTABIEHHOTO B TPOrpaMMe 1o OMOJIOTHH.

OTt60p conepkanus yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBJIEH € MO3UIMUI KyJIbTYpOCOOOPA3HOro MOAXO0AA, B COOTBETCTBUU C
KOTOpPbIM OOy4Yaroniyecs: JO0HKHbl OCBOUTH 3HAHUS U YMEHUS, 3HAYUMBbIE IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEACIAIONIUE aJCKBATHOE TIOBEJCHUE
YeJI0BEKa B OKpY Karolel MpUpoJHON cpejie, BOCTPEOOBAHHbBIEC B OBCEHEBHOM
KU3HU U MPAKTUYECKOU JearesibHoCcTh. Oco00e MECTO B 3TOM CUCTEME 3HAHUM
3aHMUMAIOT  3JIEMEHThl  COJAEpXaHUs, KOTOpbIE CIIyXaT OCHOBOM  JuIs
dbopMupoBaHUS MPEACTABICHUM O COBPEMEHHOM €CTEeCTBEHHO-HAyUYHOMU
KapTUHE MHUpPA W LEHHOCTHBIX OPHEHTAIUSAX JUYHOCTH, CIHOCOOCTBYIOLIUX
ryMaHHM3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CrpyKkTypupOoBaHuE cojliepKaHUsl y4eOHOro mMaTepuajia B MporpaMMme Io
OHMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYECHMsI 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOW MPUPO/JIbI, O €€ YPOBHEBOI OpraHU3aluu
U 3BONIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4Y€OHOro mpeaMeTra
«buosorus» BbIIEIEHBI CAEAYIOIIME COJEPKATEIbHbIE TUHUM: «bBUOIOrUs Kak
Hayka. MeTopl Hay4yHOro no3HaHus», «KieTka kak OMoNorudeckas CUCTeEMay,
«OpranuzMm Kak Owuojoruyeckas cucrema», «Cucrtema M MHOroodpasue
OPraHUYECKOTO MUPa», «OIBOJIOLMUS JKUBOW MPUPOIBD»Y, «IKOCHCTEMBI H
IPUCYLIME UM 3aKOHOMEPHOCTH).

[ens u3ydenus yyeOHoro npeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIAJICHHE OOYYalOIIUMHUCS 3HAHUAMH O CTPYKTYpHO-(YHKIHOHAIBHOU
OpraHu3allMd >KMBBIX CHCTEM PA3HOTO paHra W MPUOOpPETEHHWE YMEHHUU
UCIIOJIb30BaTh 3TU 3HAHUS JJIl TPAMOTHBIX JEHCTBUWA B OTHOILIEHHH OOBEKTOB
YKUBOM MPUPOJIbI U PELICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTkeHue 1enu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUMBAETCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOEHHME O0YYaIOIIMMHUCS CUCTEMbl 3HAHUU O OMOJIOTMYECKUX TEOPHSIX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, IPaBUJIAX, CIYKAIUX
OCHOBOM 11711 JOPMUPOBAHUS MPEJCTABICHUI O €CTECTBEHHO-HAYYHON KapTHUHE
MUpa, O METOJAaX HAYYHOrO I[IO3HAHMS, CTPOEHHUU, MHOroo0Opasuu H
OCOOEHHOCTSIX JKHMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHHU3allMH, BbLIAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUH;

(dopMHpoBaHUE y 00YyYaIOLIMXCS MMO3HABATENbHBIX, UHTEIJIEKTYalIbHBIX U
TBOPUYECKUX CIOCOOHOCTEM B MpOLIECCE aHalIM3a JIaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISJIOB, MJIEH M MOJAXOJOB K M3YYEHUIO KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OPraHU3alUU;

CTAaHOBJICHHE Yy OOydYaloIMxcsd OO0mell KyabTypbl, (PYHKIHOHAIBHOU
IPaMOTHOCTH, pPa3BUTHE YMEHHMH OOBSACHATH M  OLICHUBATH  SIBJICHUS



OKPY’KaIOIIEr0o MHUpa >KUBOM MPUPOABl HAa OCHOBAaHMM 3HAHUU W ONBITA,
NOJIYYEHHBIX MPU U3YYEHUU OMOJIOTUH;

(dbopMHpoBaHUE Yy OOyYalOLIMXCS YMEHHMA WJUIFOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHUN B NMPAKTHUECKOW ACSITENBHOCTH YEJIOBEKA, PAa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIIUTaHUE YOS KIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOU
IPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTro OTHOIICHHS K HEH, CcoOroaeHus
ATUYECKUX HOPM IPH NMPOBEACHUU OMOIOTUYECKUX UCCIIEI0BAHU;

OCO3HaHWE LIEHHOCTU OMOJOTMYECKMX 3HAHMM ISl MOBBILIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBL, 11l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

IpUMEHEHUE NPUOOPETEHHBIX 3HAHUM U YMEHH B NOBCEAHEBHOM >KM3HU
JUISl OLIEHKH NOCJIEICTBUI CBOEM AEATEIBHOCTH 110 OTHOIIEHUIO K OKPYXKAIOILIEH
cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME U  COOJIOJICHHE MEP
npouIaKTUKU 3a00JIeBaHUM.

B cucreme cpegnero oOmiero obpasoBanusi «buomnorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00s3aTENIbHBIM yUY€OHBIM MPEIMETOM, BXOJIAUIUM B
COCTaB MpeaIMeTHOM 001acTh « EcTecTBeHHO-HayUHbIE IPEIMETHI.

Jns w3ydeHuss Ouosiorud Ha 0a30BOM YPOBHE CPEIHETO O0OIIero
obOpazoBaHust oTBoUTCs 68 yacos: B 10 knacce — 34 ygaca (1 yac B Henento), B
11 xnmacce — 34 gaca (1 yac B HeAemIO).



COIAEPKAHUE OBYUEHUA
10 KUIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (puiocopuend, ITUKOH, 3CTETUKOU H
npaBoM. Poib Ouonoruu B QOpMHUpPOBAaHMU COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cucrtema OMOJOTMYECKUX HAYK.

Meroabl TO3HaHUS KUBOM Mpuponbl (HAOMIOJAEHUE, SKCIEPUMEHT,
OoNnHCaHWe, HU3MEpEeHue, Kiaccuukauus, MOJEIMPOBAHUE, CTATUCTUYECKAsS
00paboTKa JTaHHBIX ).

JdemoHcTpanum:

[Toptpersr: Y. {apBun, I'. Mennens, H. K. Konsuos, k. Yorcon u ®.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU MPUPOIBD.

JlaGopaTopHblie U NpakTH4YecKue padoThl:

[Tpaktuueckas padora Ne 1. «cnosnb30BaHuE pa3IMYHBIX METOAOB MpHU
U3y4eHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U MX OPraHU3aLus.

XKusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3y4YEeHHs] OHOJIOTHH.
OTnuyure KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OuocucTeM M UX pazHooOpaszue. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJIEKYJIAPHBIM, KIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN,
MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN (6roreoneHOTUYECKUiN),
onochepHbIil.

JdemoHcTpanum:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPHU3HAKH KU3HU», «YPOBHU
OpraHu3alMH KUBOU TPUPOIBD».

O6opynoBanue: mojesb MoJiekyiibl JIHK.

Tema 3. XumMu4yecKkuii cOCTaB M CTPOCHHE KJICTKH.

XHUMHUYECKUM COCTAB KIETKH. XMUMHUYECKHE DIIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boja 1 MUHEpasIbHbIE BEILIECTBA.

@OyHKIIMUM BOJABI M MUHEpaJbHbIX BellecTB B Kierke. [lognepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHre 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumble W 3aMEHMMBbIE AMHHOKHUCIOTBL. AMWHOKHUCIOTHBIA COCTAB.
YPOBHM CTPYKTYpbI O€IKOBOI MOJIEKYJIbI (II€pPBUYHAS, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTypa). XHMMHUYECKHE CBOMCTBa OelkoB. buonornueckue
(GyHKUMU OENKOB.

®depmeHThl — Ouonoruueckue Katanuzatopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uuHoctb. KodepmeHnTsl. ButamuHsbl.
OTnnuus GepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

YrneBoasl: MOHOcaxapuabel (IJIOKo3a, puboza ©  J1e30KcUpu003a),
aucaxapubsl (caxaposa, JIaKTO03a) W MoJiucaxapujbl (Kpaxmall, TJIMKOTEH,
1eJuT0103a). buonornueckue GyHKIUU YIIIEBOIOB.

Jlunuasl:  TpurmMuepuasl, Qgocdonunuasl, crepouasl. [uapoduabHO-
ruapodoOHbIle CcBoOMcTBA. buonormueckue ¢yHkuud aunuaoB. CpaBHEHHE
yTJI€BOAOB, OEIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHH.



Hyxkneunoseie xucnorel: JJHK wm PHK. Hykieornaer — MoOHOMeEpBI
HyKJ1euHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u ¢dyHkumuu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIMH.

[utosorus — Hayka o kietke. Krnerounas Tteopuss — mpuMep
B3aUMOJICUCTBUS M€ W (PaKTOB B HAYYHOM IMO3HAHUU. MeToAbl M3yyeHUs
KJICTKH.

Knerka kak nenoctHas >xuBas cuctema. OOmMe NpHU3HAKH KIIETOK:
3aMKHYTasl Hapy>kHasi MmemOpana, moisiekyJibl JIHK kak renetuueckuii anmnapar,
CUCTEMA CUHTE3a OelKa.

Tunel KIETOK: 3yKapuOTHYecKas M Mpokapuotruuyeckas. OcobeHHOCTH
CTpO€HHUs poKapuoTudeckoil kietku. Kierounas crenka 6akrepuii. CTpoeHue
SYKaApUOTUYECKON KIETKUM. OCHOBHBIE OTJIMYMSL PACTUTEIBHOU, XKWBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIUKC,
ux (Qyskouu. Ilnasmatnueckas MeMmOpaHa, €€ CBOWCTBA U (DYHKLMH.
[utomnasma u e€ opranouasl. OpHOMeMOpaHHbIEe opraHoubl Kietku: IIIC,
armmapatr  ['onbmxu, Jsm3ocomsbl. [loyaBTOHOMHBIE — OpraHOWABI  KJIETKH:
MUTOXOHAPUH, TIACTUABL. [IpouCXOoXkAeHME MUTOXOHAPHUA M TIacTua. Bumsl
wiactua. HemeMOpaHHble opraHOM/IbI KJIETKU: pUOOCOMBI, KIETOUYHBIM LEHTD,
LUEHTPHUOJU, PECHUYKH, KIYTUKH. DYHKIIMH OPraHOUAO0B KJIETKU. BKiItoueHus.

Anpo — perynsTopHblil IeHTp KieTku. CTpoeHue sapa: siiepHas 000J104Ka,
KAapHOILIa3Ma, XpPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEUIECTB B KIETKE.

JdemoHcTpanum:

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

Juarpammer:  «PacnpeneneHne XMMHMYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuubl u cxemsl: «llepruoanyeckas TadnauIa XUMHYECKUX 3JIEMEHTOBY,
«CTtpoeHue Monekysbl Boabl», «buocunres Oenka», «CTpoeHHE MOJIEKYIbI
oenkay», «Ctpoenue pepmentayn, «Hyknennossie kucnoTel. JJHK», «Ctpoenue
Monekyiasl AT®», «CrtpoeHune 3yKapuOTHUYECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
IPOKApUOTUYECKON KiIeTku», «CTpoeHHe sapa KIETKW», «YTJIEBOABIY,
«JIumm ey .

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 00OpYJIOBaHUE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, 3KCIEPUMEHTOB, MUKpPOIPENapaTbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYecKHue padoThl:

JlaGoparopnas pabora Ne 1. «/3yueHue KaTanUTUYECKOW AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMuIa3bl WM KaTalasbl)y.

JlaGopatopHas pabota Ne 2. «M3ydyeHue CTpOeHUS KIETOK pPACTCHUH,
KUBOTHBIX M OaKTEpHil 107 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OIIMCAHHUE».

Tema 4. ’KusHeaessTeIbHOCTh KICTKH.

OOMeH BellecTB, WK METab0IU3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH )
U JTUCCUMWISIIUS (SHEPreTHYECKUil 0OMEH) — JIBE€ CTOPOHBI €UHOTO Mpolecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHUs! BEIIECTB M DHEPrUU B IMOHUMAaHUU
MeTaboau3ma.

Tunbr oOMeHa BemiecTB: AaBTOTPOQHBIN U rerepoTpodHbiil. Poib
(epMeHTOB B OOMEHE BEILIECTB U MPEBPAILICHUHN SHEPTHH B KIIETKE.



®orocunte3. CperoBas M TeMmHOBass (¢a3bl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPdexTuBHOCTL (PoTOocHHTE3a. 3HaueHue (OTOCHUHTE3a IS
*KU3HU Ha 3emuie. BiusiHue ycnoBuil cpenbl Ha (DOTOCUHTE3 M CIOCOOBI
NOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHUHTE3UpYIoIIe OakTepuu. 3HAY€HHE XEMOCHHTE3a
JUIS J)KA3HU Ha 3eMiie.

DHepreTuueckuil oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
AKKyMYJUPOBAaHHE B3HEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeEHa.
['mukomms. bpoxxenue u ero Buabl. KHCIIOPOIHOE OKMCIEHHE, WIN KJIETOYHOE
JIbIXaHUE. OkucnurenbHOE dbocdhopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro oOMeHa.

Peakinuu matpuuHoro cunte3a. I'enernueckas unpopmauus u JIHK.
Peanuzauus renernyeckoi mHpopmaluu B KieTKe. ['eHEeTHUeCKUil KOoa U ero
corictBa. TpaHckpuniuss — wmarpuudblii cuHTe3 PHK. Tpancmamus -
onocuHTe3 Oenka. Otambl TpaHcusuuu. KoaupoBaHue aMUHOKHUCIOT. Poiib
pubocoM B OMOCHHTE3E OeKa.

Heknerounsie ¢popmbl xu3HU — BUpyChl. McTopus otkpbiTus Bupycos (/1.
N. NBanoBckuit). OCOOEHHOCTH CTPOCHUS U >KU3HEHHOTO IUMKIIA BUPYCOB.
baktepuodaru. bonesnu pacTreHuil, >XMUBOTHBIX U 4YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynozaepuuura yenoseka (BIY) — Bo3doyaurens CIIM/la.
OOpaTHass  TpaHCKpUIIIMS, peBepTraza U  uHTerpaza. I[lpodunakTuka
pacnpocTpaHEHUs] BUPYCHBIX 3a00JIEBaHUIA.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunbl nutanusy, «Metabonuzmy», «MUTOXOHIPUSDY,
«OHepreTudyeckuii 0omMen», «Xiaoporiaact, «DPorocuntesy, «Crpoenue JTHK»,
«CtpoeHue u (QyHKIHMOHHpOBaHUE reHay, «CunHTe3 Oenkay, «IeHeTnueckuit
ko1, «Bupyce», «bakrepuodarn», «CTpoeHHE W KU3HEHHBIM LUK BUpYyCa
CII1a, 6akTepuodaray, «Perukanus JTHK.

O6opynoBaHue: MOJIEJIU-AITUTMKALIUY «Y 1BOCHUE JJHK 151
TpaHCKpunuus», «buocunres 0enka», «CTpoeHUe KIETKW», MOJENb CTPYKTYPBI
JIHK.

Tema 5. Pa3MHOKeHHe 1 MHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHblil UK, WK KU3HEHHBIM LUKA KiIeTku. MuTepdaza u Murtos.
ITpoueccel, nporekaromue B uHTEpdaze. Pernmkanus — peakuus MaTpU4HOIO
cunteza JIHK. Crpoenue xpomocoMmM. XpOMOCOMHBIA HAOOp — KapUOTHII.
JIunnouaHbIi M TalIOMJHBIA  XpPOMOCOMHBIE  HaOOphl.  XPpOMATHJIBI.
[{uTonornyeckue OCHOBBI PAa3MHOXKEHUS W HWHIAUMBHUAYAJIBbHOIO Pa3BUTHSA
OpPraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. [Iponeccel, mpoucxoadmue Ha
pPa3HBIX CTAUSIX MUTO3a. BUOJIOTMYECKUI CMBIC MUTO3A.

[Tporpammupyemas ruOenb KIETKH — aronTo3.

®opMbl pa3MHOXKEHUSI OpPraHU3MOB: Oecrojioe U T1oJoBoe. Buubl
Oecrnojoro  pasMHOXKEHMs: JEJICHHE HaJABO€, II0YKOBAaHWE OAHO- U
MHOT'OKJIETOYHBIX, cropooOpa3oBaHue, BETE€TaTUBHOE  PAa3MHOKECHHE.
M cKyCCTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE JIJIS CEJIEKIIUH.

[TosioBOE pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIOII0TO0.

Meiio3. Craguu menosa. [Iponeccsl, nmpoucxoasmue Ha CTausIX MEN03a.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuii CMbICT U
3HAYECHUE MEN03a.



["ametorene3 — mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK Y >KUBOTHBIX.
[TosioBbIE K€NE€3bl: CEMEHHUKU U SIMYHUKU. OOpa3oBaHHE U Pa3BUTUE MOJOBBIX
KJIETOK — raMeT (CrepMaTo30M], SHIEKIETKAa) — CIEpPMAaTOre€He3 U OBOIEHE3.
OcoOeHHOCTH CTpPOCHUS SIULEKIETOK U CcrepMaTo3oujoB. OII010TBOPEHHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOpPUOHAIBHOE pPa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX:
npoOsieHue, racTpyisuus, opraHoreHes. [loctamOpuonansHoe pa3BuTHe. THITbI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (JTMYMHOYHOE). BiusiHue
Cpelibl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YpPOJICTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE
CEMEHHU, CTaIUH1 Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubl 1 cxembl: «DOpMbI pa3MHOKEHHUS OPraHu3MoBy, «JlBoiiHOE
OIUIOZAOTBOPEHUE Y LIBETKOBBIX pACTEHHID», «BereraTuBHOe pa3MHOKEHHE
pactenuity, «Jlenenue kietku Oaktepuily, «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Kirerounsii ukin», «Permmukanus JJHK», «Mutos»,
«Menos», «lIpsamoe u HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOIUTAOIINX
U 4enoBeka», « OCHOBHbBIE CTAANN OHTOT€HE3a.

OOopynoBanue:  MHUKpPOCKOI,  MHUKporpenaparsl  «CriepMaTro30usl
MJICKONIUTAIOLIETOY», <« SliIekieTka wmiekonurtamouero», «Kapuokunes B
KJIETKAaX KOpEIKa JIyKa», MarHUTHas MOJEJb-alIuInKauus «Jlenenre KieTkn»,
monens JJHK, Mmoznens MeradazHoit XpoMOCOMBI.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlaGopatopHnas paborta Ne 3. «HaOmioneHue Muto3a B KJIETKaX KOHUYMKA
KOpEIlIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGopatopHnas padota No 4. «M3ydeHune CTpOCHUsS MOJOBLIX KIETOK Ha
TOTOBBIX MUKpOMpenaparax.

Tema 6. HacsieicTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer n 3amaum reHetuku. Mcropuss paszButuss reHetuxku. Pomp
LUTOJIOTMM W 3MOpPUOJIOTMM B CTAHOBJIEHUM T'€HETHKU. Bkiaa poccuiickux u
3apyOeXKHBIX  YYEHBIX B  pa3BUTHE TECHETHUKU. METOJbl  T€HETHKHU
(ruOpUIOJIOTUYECKHM,  IUTOTCHETUYECKUH,  MOJIEKYJSIPHO-TEHETUUYECKUIN).
OcCHOBHBIE T€HETHUUYECKHE TIOHTHS. | 'eHeThuYecKkasi CAMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJIeIOBaHMUsS  NPU3HAKOB, yCTaHOBIEHHblE [
Mennenem. MoHOruOpUaIHOE CKpElIMBaHUE. 3aKOH eAMHOO0Opa3us ruOpuIoB
nepBoro nokosieHus. IIpaBuino 1oMuHUpOBaHMS. 3aKOH pacllErIeHUs
npu3HaKkoB. [ unoresa ynctorsl raMeT. [1oHOE 1 HEMOJHOE TOMUHUPOBAHUE.

JurubpunHoe CcKpeluBaHuWe. 3aKOH HE3aBUCHUMOTO  HACJEIOBaHUS
npu3HaKkoB. lluToreHeTnyecknue OCHOBBI  JTUTMOPUIHOTO  CKPELIMBAHMSL.
AHanu3upymoliee CKpEIIMBAHUE. Hcnons3oBaHue AHAIIU3UPYIOILIETO
CKpEUIMBaHUs JUIsl ONPEACIICHNUs T€HOTHIIA OCOOH.

CuennieHHoe HacinenoBaHue mnpusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAacJeJIOBaHMIO T€HOB. HapyluieHue cuUerieHUs] TE€HOB B
pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasi TEOPHUsI HACIECTBEHHOCTH. | eHeTnuecKkre KapThl.

['enernka nosia. XpoMOCOMHOE ONPEICIICHUE 10JIa. AYyTOCOMBI U MOJIOBbIE
XpoMocoMbl. ['oMorameTHele M TeTeporaMmeTHble opraHu3mbl. HacimenoBanue
IPU3HAKOB, CLEIJIEHHBIX C TIOJIOM.



N3MEeHYHBOCTb. Bunbl  M3MEHYMBOCTH: HEHACJICICTBEHHAsA W
HacleJACTBeHHass. Poyb  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJIU(PUKALIMOHHON M3MEHUMBOCTU. BapuauMoHHBIA psag U
BapuanuoHHas kpuBas. Hopma peakinuu npusHaka. KoymuecTBeHHblE H
KauyeCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBOHCTBa MOIU(UKAIIMOHHON
U3MEHYHUBOCTH.

HacneacTBenHasi, WM T€HOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATHBHAS
W3MEHYMBOCTb. Melo3 W TMOJIOBOM TPOILlECC — OCHOBAa KOMOWHATHMBHOM
U3MEHYMBOCTU. MyTanroHHass u3MeH4YuBOCTh. Kraccudukamnuss MyTanuid:
Tre€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa M NPUYUMHBI MyTalUH.
MyTtarennble (QakTopbl. 3aKOH TOMOJOTHUYECKHX pAIOB B HACIEACTBEHHOU
n3menuusoctu H. U. BaBuiiosa.

BresiepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTb.

['enernka uvenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKH
YEeJI0BEeKA: reHeaJIOTUYECKUH, ONMM3HEIOBBIMN, LIMTOr€HETUYECKUH,
OMOXMMUYECKUN, MOJIEKYJIsipHO-reHeTuYeckuid. COBpEeMEHHOE OIpeaesieHue
TE€HOTHUIIA: OJJHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomomipio IIIIP-anann3a. HacnemcTBenHble 3a00jeBaHMS YEIIOBEKA: T'CHHBIC
00s1€3HU, 00JE3HU C HACIEACTBEHHON MPEIpaciooKeHHOCThIO, XPOMOCOMHbIE
0oneznn. ComaTHUeCcKME W TreHepaTUBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBL 310pOBOr0 00pa3a KU3HU, AMATHOCTUKU, IPOPUITAKTUKH U JICUEHUS
reHeTH4ecKux Oone3Heid. MeauKko-reHeTHYeCKoe KOHCYIbTUPOBAHKE. 3HAUCHUE
MEJUIMHCKON TE€HETUKH B MPEJOTBPAIICHUH M JIEYEHUU T€HETHYECKUX
3a00JIeBaHUI YeTIOBEKA.

JdemoHcTpanuu:

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

Tabmuupr u  cxeMmbl: «MOHOTMOPUAHOE  CKPELIMBAHME U €rO
LUTOI€HETUYECKAST OCHOBA», «3aKOH PACIICIUICHWS W €r0 LHUTOIN€HETHYECKas
OCHOBa», «3aKOH YHCTOTBI TameTr», «JluruOpuaHoe  CKpeuuBaHue,
«lluTonornyeckre  OCHOBBI  JUTHOPUIHOTO  CKpeIIMBaHUs», «Meio3»,
«B3aumopaencTeue ajueNbHBIX TE€HOB», «leHeTHYecKkue KapThl pPacTEHUH,
KUBOTHBIX U YelloBeKay, «I'eHeTnka noisa», «3aKOHOMEPHOCTH HACJIEAOBAHMS,
CUEIUIEHHOr0 ¢ ToJioM», «KapuoTumbl YenoBeKa W KMBOTHBIX», «Buasl
U3MEHUYMUBOCTIY, «MoaudukanunoHHas u3MeHYMBOCTbY, «HacnenoBanue pesyc-
(dakropay», «I'eHeTrka rpynn KpoBu», « MyTalmoOHHasi U3BMEHUYHUBOCTDY.

O6opynoBanue: Mojenu-anuiMkauuu «MOHOTHOPUHOE CKpEIMBAHUEY,
«Henonnoe pomuHMpoBaHue», «JluruOpuaHoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKOIl M MuUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu
(OpMBI KPBUILEB U OKPACKH TeNa), repdapuii «I opox moCeBHOW».

JlaGopaTopHblie U nNpakTU4YecKue padoThl:

JlaGopartopHas pabota Ne 5. «M3ydenue pe3yslbTaTOB MOHOTUOPUIHOTO U
JUTHOPUAHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPEAPATAX.

Jlabopatopnas  pabora No 6. «M3yuenne MoaudUKAIUMOHHON
MU3MEHYHUBOCTHU, TOCTPOEHUE BAPUAILMOHHOIO PSJa U BAPUALIMOHHON KPUBOY.

JlabopatopHast padora Ne 7. « AHanu3 MyTaluuid y 1po30(puibl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHuWe W aHajIu3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.



Ceneknus Kak HayKa M IPOLECC. 3aPOKICHHUE CEINEKIIMU U TOMECTUKALINS.
Yuenue H. WM. BaBuioBa 0 I1EHTpax MNPOUCXOXKACHUS U MHOTo00pa3us
KYJBTYPHBIX pacTeHUM. LIeHTpbI MPOUCXOKAECHUS JOMAIIIHUX )KUBOTHBIX. COPT,
OpOJIa, ITaMM.

CoBpeMeHHbIE METO/IbI CEeJIEKIIMU. MacCcOBbI U MHANBUIYAJIbHBINA OTOOPBI
B CEJIEKLIMH PAaCTEHUH U KUBOTHBIX. OLIEHKa dKCTephepa. bim3kopoacTBEHHOE
cKkpemuBaHue — WMHOpuAMHT. Yucras nuHus. CKpenMBaHUE YHUCTBHIX JIMHUM.
I'erepo3uc, unu rubpunas cuna. HepoacTBeHHOE CKpelMBaHuE — ayTOPUIUHT .
Otpanénnas rubpuauzanus W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
MOJYy4YECHUE MOJUIUIONAOB. JIOCTHKEHUSI CENEKIMU PACTEHUW, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus Kak orpaciib IPOU3BOACTBA. |'€HHAs MHXKEHEpHUs. DTallbl
co3ganusi pexkomOunantHo JIHK u TpaHcreHHbix opraHu3zMoB. KierouHas
uHxkeHepus. Knetounele  KyJabTypel. MMUKpPOKIOHAIBHOE  PA3MHOKEHHE
pactennil. KIilOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHu3MOB. OJKOJOrMyeckue u stuyeckue npoodsnemsl. MO — renernyecku
MOJU(PUIIMPOBAHHBIE OPTraHU3MBI.

JemoHCcTpanuu:

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

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MNPOUCXOXKIAEHUS U MHOrooOpaszus
KyJbTYpHBIX pacTeHuid», «llopoapl pmoMamHMX  KHUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuil», «OtnanénHas rubpunuzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomummounansy», «O0beKTh OMOTEXHOJIOTHNY, «KIIeTOUHEIS
KyJbTypbl M KJIOHUpOBaHUE», «KOHCTpyupoBaHME M TNEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHu, repoapuii «CenbCKOX035UCTBEHHbBIE PACTCHUS.

JlaGopaTopHblie U NpakTHYecKue padoThl:

Okckypenst «OCHOBHBIE METOAbI U JTOCTMIKEHHSI CEJIEKIHHM PACTEHUN U
KUBOTHBIX  (Ha  CEJIEKUMOHHYKH  CTaHLUHMIO,  IUIEMEHHYI0  (epmy,
COPTOMCIBITATENbHBII  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHIO
arpOyHMBEPCHUTETA UM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBoIIOLIHOHHASL 0MOJIOT U,

[IpennochiIku BO3ZHUKHOBEHUSI IBOJIIOIMOHHOW TEOPUU. DBOJIOLMOHHAS
Teopus U €€ MecTo B OHoJoruu. BiusiHue 3BOMIOUMOHHON TEOpUU HAa Pa3BUTHE
OHMOJIOTUH U IPYTUX HAYK.

CeuzaerenscTBa 3BOMIOUMH. [laneoHTONMIOrMYECKHE: TOCIIENOBATENBHOCTD
NOSIBJIEHUS! BUJOB B MAJICOHTOJOIMYECKOW JIETONMMCH, MEPEXOJHbIE (POPMBI.
buoreorpaguueckue: cxXoAcTBO U paznuuue (GayH U (QIOp MaTEpUKOB H
OCTpPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA M Pa3auyusi SMOPHOHOB pa3HBIX BHJIOB
03BOHOYHBIX. CpaBHUTEIBbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTUYHBIE,
PYIMMEHTApPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKHX IMyTel y Bcex
OpPraHU3MOB.

OpommonmonHas teopus Y. JlapBuHa. IIpeanochuiku BO3HHKHOBEHMS
JapBUHU3MA. J[BHKyILMEe CHJIbI 3BOJIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE



pa3MHOXEHUE  Mpu OTPaHUYEHHOCTH  PECYpPCOB, HeonpeaeaeHHas
U3MEHUYMBOCTh, OOpH0a 3a CyIIECTBOBAHHUE, €CTECTBEHHBIN OTOOD).

Cunrtetuueckas Teopus 3Bosonuu (CTI) u e€ 0oCHOBHBIE MTOJIOKEHHUS.

MukposBomonus. [lomynsuus kak eaAMHUIA BUAA U SBOTIOLHUU.

JBxynue cuiibl ((hakTOpbl) IBOJIIOLUK BUJOB B pupojie. MyTalmoHHbIH
npouecc 1 KOMOMHATUBHAsT U3MEHYMBOCTh. [lonmynsiMoHHbIE BOJHBI U Jpeid
reHoB. M30Is1us 1 MUrpanus.

EctecTBeHHBI1 0TOOp — Hampabisitonuii gaxtop sBomonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BoJouud. [Ipumepsl
IPUCIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U HIHO0AJANITALIUH.

Bun wu BupooOpazoBanue. Kpurepum Buma. OcHOBHbIE (POpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, IK0JIOrHYECKOe.

MakposBomorusi. Dopmbl  3BOTIOUMU:  (PUIIETUYECKAs, TUBEPreHTHas,
KOHBEpIreHTHasi, napasuiesibHas. HeoOpaTuMocTh 3BOIOLUY.

[Ipoucxoxaexnue oT HEeCTMeIUaTu3UPOBAHHBIX MPEKOB.
[Iporpeccupyroias cenuanu3aius. AJanTUBHAS paualiusl.
JdemoHcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHUYECKOr0 MHpa Ha 3emie»,
«3apOoJbIllIK MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «@opMbl OOpHOBI 3a
cymectBoBanue», «EctecTBeHHbIi  0TOOpP», «MHOroobpasue  CcopToB
pacTeHHI», «MHoroob6paszue 1opoJ YKUBOTHBIX», «ITomyAammmy,
«MyTanmoHHasi U3MEHYUBOCTH», «ApoMopdo3bl», «Manoananrauuny», «Oomas
nereHepauus»y, «JBrwxymme cuiabsl dBoiouum», «Kapra-cxema Mapuipyrta
Iy TELIECTBUS 4. JapBuHa», «bopnba 3a CyLIECTBOBAHUEY,
«IIpucnocoOneHHOCTh OpraHu3MoBy», «l'eorpaguueckoe BUIOOOpa3OBaHUEY,
«IKOJIOrM4YECKOE BUA0O0OPA30BAHUEY.

O6opynoBaHue: KOJJIEKIHSI HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPAaCKH,
Ha0Op MIIOAOB U ceMsH, Kosuiekuus «IIpuMepsl 3alIMTHBIX MPUCIIOCOOIEHUH Y
KUBOTHBIX», MOJIeSIb « OCHOBHBIE HAIIPaBJIEHUS 3BOJIOLUW», 00bEMHAS MOJEIIb
«CTpoeHHE TOTOBHOIO MO3Ta MO3BOHOYHBIX .

buoreorpapuueckas kapra mwupa, KojuieKuus «Dopmbl COXpaHHOCTH
UCKOIAEMbIX KUBOTHBIX M pacTeHui», Mmozaenp anmmkauusa «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparel «Passutne Hacekomoro», «Passurue
JATYLWIKW», MUKponpenapart «Jpo3zodpuna» (Hopma, MyTauuu (opMbl KPbUILEB U
OKpAacKH Tena).

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlaGopatopHas pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO.

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

Tema 2. Bo3HMKHOBeHHEe M pa3BUTHE )KU3HHU Ha 3em.Ie.

JloHay4dHbIE NpPENCTABICHUSA O 3apOKICHUM KXU3HU. HayuHble rumoressl
BO3HUKHOBEHUS >KM3HM Ha 3emuie: aOuMoreHe3 M mNaHcrepMmus. XUMHUYecKas
3BONIOLMS. AOMOTEHHBI CHHTE3 OPraHWYECKHX BEIIECTB U3 HEOPraHUYECKHUX.
OKCIIEpUMEHTANIBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomounu. HavanbHble
sTanbel Ouonorndeckoil sBomouuu. I'mmoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKHU. lIepBbie KIETKH U UX
3BOIIOIMS. POPMHUPOBAHUE OCHOBHBIX IPYMII )KUBBIX OPTaHU3MOB.



PazButne xu3Hu Ha 3emuie 1o spam u nepuonam. Karapxen. Apxenckas u
nporepo3oiickas »pbl. [laneo3olickas spa u €€ NepUOAbl: KEeMOPUMCKUIA,
OPJOBHKCKHH, CUIyPUNHCKUH, ICBOHCKHH, KAMECHHOYTOJIbHBIN, IEPMCKHI.

Me3o3oiickast 9pa u €€ MepHOBI: TPUACOBBIN, FOPCKUI, MEITOBOM.

KaifHo30lickass 3pa u €€ TMepuojabl: MaJCOreHOBbI, HEOTE€HOBBIMH,
AHTPOIIOT€HOBBIH.

XapakTepuCcTUKa KIMMaTa 1 reoJIOrH4ecKuX mnporeccoB. OCHOBHBIE 3TaIlbI
SBOJIIOLMU PACTUTEIBHOTO U KMBOTHOrO Mupa. ApomMop(o3bl y pacTeHUd U
XKUBOTHBIX. [losiBI€HME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHMYeCKOro Mupa Kak OTpakeHue 3BONOLUUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBoJIIOLMA ~ 4YeNoBeKa.  AHTpPONOJIOTMS  Kak  Hayka. PasButume
IOPEACTAaBICHUA O  MPOUCXOXKICHUU  4YeloBeka. Meroabl  M3y4YEHHUs
anTporioree3a. (CxoactBa M pa3ivuMs  4YEJIOBEKA M JKUBOTHBIX.
CHcremMaTH4ecKoe MOJ0KEHUE YEIOBEKA.

JBmxymue  cuibl  (dakrtopel)  aHTponoreHeza.  HacnenctBenHas
U3MEHUMBOCTh M €CTECTBEHHbI 0TOOp. OOIecTBeHHbIH 00pa3 KU3HH,
U3TOTOBJIEHUE OPYIUH TpyAa, MBILIUIEHUE, PEYb.

OCHOBHBIE CTaJMM W BETBH SBOJIOLUMU YEJIOBEKA: AaBCTPAIONUTEKH,
Uenosek ymensiii, YenoBek mnpamoxonsimui, YenoBeKk HEaHIEPTAIbCKUM,
UYenosek pasymHbiil. Haxonkn HCKOmaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS,
00J1aCTh pacnpOCTpPAHEHUsI, 00BEM TOJIOBHOIO MO3ra, 00pa3 *U3HH, OPYIusl.

Yenoseueckne packl. OCHOBHblIE OOJBIIME pachl: €BPOINECOUAHAS
(eBpasmiickasi), Herpo-aBCTpaJioWJiHasi (SKBAaTOpUalbHAs), MOHTOJOUIHAS
(a3maTcko-amepukaHckas). YepTel NPUCIOCOOIEHHOCTH  IPEACTaBUTENIEH
YEJIOBEYECKHUX pac K YCJIOBUSAM CYLIECTBOBaHUSA. ENMHCTBO 4elOBEUECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

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

Tabmmiel n cxeMbl: «Bo3saukHoBeHne COJIHEYHOM CHCTEeMED», «Pa3BuThe
OpraHu4eckoro wmwupa», «PacturenpHas kieTka», <«OKuUBOTHas KIETKay,
«IIpokapuornueckas kieTka», « COBpeMEHHAasi CHCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKUX YEpPT CTPOCHMS YeJIOBEKa M YEIIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa NaJICOHTOJOIMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI0 YeJOBEKay, «/lpeBHenme moan», «pesaue moan», «lleppbie
COBPEMEHHBIE JII0IN», «YemoBeuecKkue paco».

O6GopynoBanue: wmyispku — «lIpoucxoxaeHue  veynoBeka»  (OHOCTBI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HEaHAepTaabla, KPOMAHBOHIIA), CIENKH WM
U300paKEHUS KaMEHHBIX OpYAHMi MEepBOOBITHOIO 4YENOBEKA (KaMHHU-YOIIIEPHI,
pyowna, ckpebia), reoxpoHosioruyeckas Taonuma, Kosuiekuus «Dopmbl
COXPaHHOCTH MCKOMAEMbIX )KMBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpakTH4YecKue padoThl:

[TpakTuueckas padora Ne 1. «M3yueHue MCKONMAeMbIX OCTATKOB pPAaCTEHUM
Y )KMBOTHBIX B KOJUIEKIUSIX).

DKCKypcus «IBOJIIOIUS OPraHUYECKOTro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WK KPaeBEAUECKUI My3€eil).

Tema 3. OpranusMsbl 4 OKpy:KawIIas cpeaa.

OKoJIOTMsl KakK Hayka. 3aJadd M pasfenbl  JKOJOrMu. Metonbl
9KOJIOTMYECKUX HCCIETOBAHUM. DKOJIOIrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



Cpeabl oOUTaHUsI OPraHW3MOB: BOJIHASI, HA3€MHO-BO3/1yLIIHAS, [IOYBEHHAS,
BHYTPHOPTaHU3MEHHAS.

Okosornueckue ¢akropsl. Kiiaccudukanus 3K0I0rHUecKUX (PakTOpOB:
abuoTtuyeckre, OMOTUYECKHE M aHTPOIOTreHHbIE. J[eHCTBHE 3KOJIOrMYECKUX
(haKTOpOB Ha OPTaHU3MBL.

AOuoTnyeckue (bakTopHI: CBET, TeMIeparypa, BJIAKHOCT.
®doronepuoausm. IIpucnocobsieHus opraHu3MOB K JACHCTBUIO a0MOTHYECKHUX
¢dakTopoB. buosiornueckue puTMBbl.

buotnueckue  ¢akropsl. Buabl  OMOTHMYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHIMSI, XHUIIHUYECTBO, CcUMOMO3 U ero Qopmel. Ilapazutusm,
KOOoMepalus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HaXJIEOHUYECTBO).
AMEHCaIu3M, HEWTpanu3M. 3HaueHHE OWOTUYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHMS OPIaHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEepPUCTUKU monyyauud. OCHOBHBIE IOKa3aTeslu
NOMYJISIUMU: YUCIEHHOCTh, IUIOTHOCTb, POXKJIa€MOCTb, CMEPTHOCTh, HMPHUPOCT,
murpanus. J{nHaMyka 4uCI€HHOCTH MOMYJISIUN U €€ perysuus.

JdemoHcTpanuu:

[Toptpetsl: A. I'ymOonbar, K. @. Pynbe, O. ['ekkelns.

Tabnuupl n cxembl: kapta «IIpuponbie 30161 3emun», «Cpeapl oOOUTaHusA
opranusMoBy», «®ortonepuoansm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUMU UHDY30pUU-TY pesibkny, «llumieBslie nenmy.

JlaGopaTopHblie U NpakTH4YecKue padoThl:

JlaGoparopHas pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHUMN
U3 Pa3HbIX MECT OOUTaAHUS.

JlaGopatopnas pabora No 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa».

[Tpaktuueckas padbora Ne 2. «lloncyér mIoTHOCTH NMOMYJSUMN pa3HBIX
BHJIOB PACTCHUI».

Tema 4. Coo01miecTBa M IK0JOIHYECKHE CUCTEMBbI.

CooOmecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHI0Bas,
NpPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomuHanTel. CBsi3M B
OHOLIEHO3E.

Dkoyiornyeckue cucteMbl (dKocuctembl). [lonarue o0 skocucreme u
ounoreoneHoze. OyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, peayueHThl. KpyroBopor BemectTB M NOTOK SHEPrHUM B
skocucteme. Tpoduueckue (MUILIEBBIC) YPOBHU IKOCUCTEMBI. [ulieBbie nienu u
cetd. OCHOBHBIE TIOKa3aTelid 3KOCHCTEMbI: OWoMacca, MPOAYKIHMS.
DKOJIOTUYECKUE MUPaMUJIbl: MPOAYKIMU, YUCIECHHOCTH, Onomacchl. CBoiicTBa
AKOCUCTEM: YCTOMUYMBOCTh, CAMOPEryYJIsilins, pa3Butre. CyKueccusl.

[IpuponHble DKOCHCTEMBI. ODKOCHUCTEMBI O3€p M peK. ODKOcHUcTeMa
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpONOreHHBIE AKOCHUCTEMBI. ATPOIKOCUCTEMBL.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1CTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (axrtop ycrotunmBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOro pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 0uocdepe. I'panuiipl, coctaB U CTpyKTypa
ouochepnl. XKupoe BemiectBo U ero (yHkiuu. OcobeHHoCcTH Ouochephl Kak
IJI00AJIBHOM 3KOCUCTEMBL. J(MHaMHuecKoe paBHOBeCcME M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopotsl BemiectB M OHMOr€OXMMHYECKHE LUKIbI 3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuectBo B Ouochepe 3emiid. AHTPONOTEHHbIE HW3MEHEHHS B
ouocdepe. 'modaibHBIE IKOJIOTHYECKHE TPOOTEMBI.

CocyiiecTBOBaHHE MPUPOABI 151 YEJI0BEUYECTBA. Coxpanenue
Onopa3zHooOpa3usi Kak  OCHOBa  ycToWumBocTH  Ouocdepsl. OcHoBa
PalMOHAIIBHOTO YIMPABJIEHUS NPUPOAHBIMU PECYpCaMU M UX HCIOJIb30BaHUE.
JlocTrxeHrs OMOJIOTMH U OXpaHa MPUPOIBI.

JdemoHcTpanum:

[Toptpersr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuubl u cxemsl: «IIunieBbie nenm», «bUOIIEHO3: COCTAB U CTPYKTYpay,
«IIpuponnbie cooOuecTBa», «llenu nuranus», «IKOJOTHYECKas] MUPaAMUIA,
«buochepa u  uenoBek», «IKOCHCTEMA IMIMPOKOJUCTBEHHOTO  Jiecay,
«JKocucTeMa XBOWHOro Jieca», «bHOLIEHO3 BOAOEMaA», «ATPOLEHO3,
«IIpumepHBIE aHTPONOTEHHBIE BO3AEHCTBUS Ha MpUpoAy», «Baxuenmmne
MCTOYHUKH 3arpsi3HEHUs BO3AyXa M T'PYHTOBBIX BoA», «llouBa — BakHeWinas
cocraBisitoniasi Omocdepb», «DakTopbl aerpagauuu 1mouBy», «llapHUKOBBIA
adpdexty, «DakTopsl PaAMOAKTUBHOTO 3arpsizHeHUs: Ouocdepnr», «OOIas
CTpyKTypa Ouochepo», «Pacnpoctpanenue xxu3Hu B 6mocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriepoaa B 6uocheper», «KpyroBopot azora B
IPUPOIEH.

O6opynoBanue: Moenb-anIuIMKauus « TunnyHeie OMOLEHO3bI», repoapuit
«PactutenbHble  cooOmiecTBa», kosuiekuuu — «buonenos», «Bpenurenu
BOKHEUIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYyp», TIepOapud U KOJUIEKUUU
pacTeHUN M >KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpyHram
onHoro Buaa, Kpacnas xkuura Poccuiickoit ®enepanuu, H300paKeHUs
OXpaHsEMbIX BUJIOB PACTEHUH U )KMBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBI IO
BHUOJOI'MN HA BA30BOM VYPOBHE CPEIAHEI'O OBIIEI'O
OBPA30OBAHHMA

Cornacio ®I'OC COOQ, ycraHaBnuBarTCs TpeOOBaHUSA K pe3yJibTaTaM
OCBOCHHUS OOYy4YarOUIMMHUCS MPOrpaMM CPEeAHEro oOIIero oOpa30BaHUSA:
JUYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBLIE PE3YJIBTATDBI

B cTpykType JTUUYHOCTHBIX pe3yJIbTaTOB OCBOEHUs mnpeamera «buonorus»
BBIJICJICHBl  CJCAYIONIME  COCTaBJISIIOIIME:  OCO3HAHME  OOYyYarOIIMMUCS
POCCHICKOM Tpa)XHJAaHCKOM HACHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO,
CaMOCTOSITEJIbBHOCTA M CaMOOMPEICIICHUIO, HAJIMYKME MOTHBALUU K OOYUECHUIO
OMOJIOTHH, 1IEJICHANIPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKIECHUM JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAIULMN  pa3BUTHUS
OMOJIOTMYECKOTO  3HAHUS, TOTOBHOCTh M  CIOCOOHOCTh  OOy4YaroUIUXCs
PYKOBOJICTBOBaThCS B CBOEH  JEATENBHOCTU  IIEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKaMHU, MPUCYIIUMHU CHUCTEME OMOJOTMYECKOTO OOpa3oBaHUsl, HAJIUYHE
AKOJIOTMYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTh 1E€TU U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE PE3ybTaThl OCBOCHUS MpeameTa «bUOoIorus» TOCTUTAIOTCS
B €JIMHCTBE Yy4YeOHOW M BOCHUTATEIBHON JCSATEILHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUUCKUMHU  COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U
JIyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPaBUIIAMU U
HOpMaMU  TIOBEJEHHUSI U  CIOCOOCTBYIOT  MpOIECCaM  CaMOMO3HAHMS,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHs, Pa3BUTHUSI BHYTPEHHEW MO3UIIMHU JTUYHOCTH,
NaTpuOTU3Ma, YBAXEHUS K 3aKOHY U MPABOMOPSJIKY, UEJIOBEKY TpyJa Hu
CTaplieMy TIOKOJICHHIO, B3aUMHOIO YBaXKEHHS, OEpPEKHOro OTHOIICHUS K
KyJbTYPHOMY HAaCIEIUI0 U TPaJAUIUsSM MHOTOHAIMOHAJIBHOTO  Hapoja
Poccniickoit @enepannn, Ipupoae U OKPYKAIOIIEN Cpeae.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus»
JOJDKHBl ~ OTpa)kaTb ~ TOTOBHOCTH WM CHOCOOHOCTH  OOYYaroIIMXCs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHON BHYTPEHHEH TMO3ULMEN JIMYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlU, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBa,
pacuiMpeHre >KM3HEHHOTO ONbITa W OMNbITa JIEITEJIBHOCTH B TMpOLiecce
peanu3aliu OCHOBHBIX HAIPaBJICHU BOCHUTATEILHOM JAESTEIBLHOCTH, B TOM
YUCJIe B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTh  TPAXKJIAHCKON  MO3UIIMU  OOy4armlerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUUCKOTO OOIEeCTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, YBaXKCHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENLHOCTU MPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUN YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNPEIESATh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;



YMEHUE YUUTHIBATh B CBOMX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aMMOJICUCTBUS JIIOAEH C pa3HbIMU yOEKIECHUSAMHU, KYJIbTYPHBIMUA LIEHHOCTSMHU
Y COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHbIX, MO3HABATENbHbIX W MCCIEI0BATEIbCKUX 3aJa4, YBaXXUTEIbHOTO
OTHOUIEHUS! K MHEHHIO OIIMOHEHTOB MpPHU OOCYKIEHUU CIOPHBIX BOIIPOCOB
OHMOJOTUYECKOTO COJIEPHKAHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) MaTpHOTHUYECKOr0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HAapoJly, UYyBCTBA OTBETCTBEHHOCTH NEpPE]
Ponuuol, ropmoctu 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK M KYJBTYpY,
IPOLLIOE U HACTOSIIIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K TMPUPOJHOMY HACJIEIUI0 U MaMATHUKaM
OpUPOABI, JOCTHKEHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TpyZe;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ] POCCUHCKHMX YYEHBIX B CTAHOBIICHUE U
pa3BUTHE OHMOJOTMHU, MOHUMAHUS 3HAUYEHHs OMOJOTMHM B TO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'O O0IIECTBA;

ujeiHas yoexx1€HHOCTh, TOTOBHOCTh K CIYKEHHUIO M 3ammTe OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JIYXOBHBIX IECHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIErO;

OTBETCTBEHHOE OTHOLIEHUWE K CBOMM pPOJHUTENSAM, CO3JIaHUIO CEMbU Ha
OCHOBE OCO3HAHHOIO MPUHATUS IEHHOCTEW CEMEMHOM JKU3HU B COOTBETCTBHHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢cTEeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYAs ACTETUKY ObITA, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUMH;

NOHUMAaHUE H3MOLIMOHAJIBHOTO BO3JAEHCTBUS JKUBOW MPUPOJABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHUE
IPOSBJIATH KAYECTBA TBOPUYECKOM JTMUHOCTH;

5) puznyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIAr MOy YHsl:

NOHMMAHHE W peain3alusi 3J0pOBOro M 0Oe30macHOro olpasza KU3HU
(31opoBOo€  mMHUTaHWE, COONIOAEHUWE TUCMEHUYECKHX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryisipHas (Qusnyeckas
AKTUBHOCTb), O€pEXHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILEHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U NICUXUUYECKOMY 3/10POBBIO;

NOHUMAaHUE LEHHOCTU MpPaBUJl WHIMBHUIYAIbHOTO U KOJUIEKTUBHOI'O
0€30MacHOro0 MOBEACHUS B CHUTYAlMSIX, YIPOXKAIOLIUX 3/I0POBbI0 U KU3HU
JIIOJICH;

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

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0IIO0HE;



TOTOBHOCTh K AKTUBHOW JESTENBHOCTH TEXHOJOTMYECKOM M COLMAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD UHULMUPOBATb, IUIAHUPOBATH u
CaMOCTOSATEIbHO BBIMOJIHATH TAKyIO J€ATEIbHOCTD;

UHTEpPEC K pa3auuyHbIM chepaM MNpoPecCHOHAIBHON JesATENbHOCTH,
YMEHHUE COBEPILATHh OCO3HAHHBIN BBIOOp Oyayuieil npodeccuu U peanru3oBbIBaTh
CcOOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO U CcamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS S

9KOJIOTMYECKU LEIeCO00pa3HOE OTHOLIEHHWE K MPUPOAE KaK HMCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIIIEHUE YPOBHS 3KOJIOTMYECKOM KYJbTYpbl: MPUOOPETEHUE ONBITA
IUTAHUPOBAHUS TIOCTYNIKOB W OLIEHKM HUX BO3MOXHBIX MOCIEACTBUN IS
OKpYXKaroUIEn Cpebl;

OCO3HaHMUE ria00aJbHOr0 XapakTepa IKOJIOTHYECKUX MPoOJeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU HU3YyYEHUHU OHOJOTUU
3HaHMSI W YMEHHsI TNpPU PEIIEHHH MpOOJEM, CBSI3aHHBIX C pPalUOHAIbHBIM
NPUPOJIONOIb30BaHUEM  (COOJIIOICHUE TMpaBU  MOBEJACHUA B  MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE DPABHOBECUS B SKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOCPEpHI);

AKTUBHOE HEINPUATHE JACHUCTBHUM, MNPHUHOCIIIMX BPEA OKPYKAIOLIEH
IPUPOAHON CpeJie, YMEHUE MPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTUYECKUE
NOCJIEICTBUA NPEANPUHUMAEMbBIX ACHUCTBUI U NPEIOTBPAILATD UX;

HaJIM4YME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, 3KOJOTMYECKOU
KyJbTYpbI, OIbITa AESITEIBHOCTH SKOJOTMYECKOM HAIpPaBIECHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJILHON
IPAKTUKE, TOTOBHOCTM K YYacTHIO B MPAKTHYECKOW  JEATENbHOCTU
AKOJIOTMYECKON HANIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOT'O Ha JUAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOET0 MECTa B MOJHMKYJIBTYPHOM
MUDE;

COBEPILEHCTBOBAHKE SI3bIKOBOM M UMTATEIbCKOM KYJbTYpPbl KaK CpeICTBa
B3aMMOJICHCTBHS MEX]1Y JIFOJAbMH U MO3HAHUS MUDA;

NOHUMaHHe crnenu@uku OUOJOTUM KakK HAayKd, OCO3HaHUs €€ poiu B
(bOpMHpPOBAaHMK PALMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3aHUHU LEJIOCTHOIO
IPEICTaBICHUS 00 OKpYXaloLEM MUPE KaK O €IMHCTBE MPUPOJIbI, YETOBEKA U
oO1IecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW M pelIeHUuH MpodieM
COXpaHEHUs1 MPUPOJHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JJI1 COBPEMEHHOW ITUBUIIN3ALINN:
o0ecrieyeHnss HOBOIO YPOBHSI Pa3BUTHUSI MEIULMHBI, CO3/1aHHE NEPCIIEKTUBHBIX
OMOTEXHOJIOTUMA, CIOCOOHBIX peulaTh PEeCypcHbIe MPOOJEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTeH BbIX0OAA U3 II100aJbHBIX 3KOJOTHYECKUX MPooieM
U oOecrieyeHHs] Tiepexofa K YCTOMYMBOMY PAa3BUTHIO, PALMOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKUX 3HAHMM B LEIIX
NOBBIILIEHUS OOLIEH KYJbTypbl, €CTECTBEHHO-HayYHOW TIPaMOTHOCTH, Kak



COCTaBHOM  4YacTH  (PYHKUMOHAJIILHOW  TPaMOTHOCTH  OOy4Yaromuxcs,
dbopmMupyemoil mpu U3y4eHur OUOJIOTUY;

NOHMMAHHE  CYIIHOCTHM  METOJIOB  TMO3HAHWsS, HCIOJIB3YEMBIX B
€CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4yaeMble 3HAHUS s
aHaju3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIETO MUPa U MPOUCXOSAIIUX B HEM
W3MEHEHUM, yMEHUE JenaTh 0OOCHOBAHHbBIC 3aKIIOUCHMSI HA OCHOBE HAy4YHBIX
(haKTOB U UMEIOIINXCS JAaHHBIX C LIEJIbIO TOJIYYEHHUS JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CAMOCTOSITENBHO HCIIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus mpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTU HAy4YHOU JESATEIbHOCTH, TOTOBHOCTh OCYILECTBIISIThH
MPOCKTHYIO U UCCJIEI0BATEIBCKYIO I€SITEILHOCTh HHIMBHUIYAJIBLHO U B TPYIIIIE;

FOTOBHOCTh M CIHOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U
caM0oO0Opa30BaHNIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHWUM MO OMOJIOTHUU B
COOTBETCTBHHM C )KM3HEHHBIMU MOTPEOHOCTAMM.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJibTaTbl ~ OCBOEHUSI ~ Y4e€OHOro  mpeameTa
«buosorus» BKIIOYAIOT: 3HAYUMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0yyaromuxcs  MEXAUCHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIIECHAYYHBIC
MOHSATHUSI, OTPAKAIONIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CIEUUPUKY
METOJIOB IIO3HAaHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEpPrus, SIBICHHUE, MPOLECC, CUCTEMa, Hay4HbId (akT, NPUHUMII, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHHME, HaOIIOJIEHHUE, HU3MEPEHHE,
SKCHEPUMEHT U JAPYruX),  YHHUBEpCaJbHble  y4eOHbIE  JIEUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, pErYyJSATUBHBIE), OOECIEUYMBAIOIINE
(dopmupoBaHuEe (PYHKIIMOHAIBHON I'PaMOTHOCTH M COLMAJIBHON KOMIIETEHLUU
0o0yyarommxcsi, CHOCOOHOCTh OOYyYaroIIMXCSl  UCIOJIb30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKME 3HAHUA UM  YHUBEpCAJbHbIC
y4eOHbIE IeUCTBUS B IO3HABATEIBHON M COLMATIbHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl CPEAHETO OOILEro
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBjajieHne  YHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBLIMH
AefCTBUSIMM:

1) 0a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOATENbHO  (pOpMyJIHpOBaTh U aKTyalIM3UpOBaTh HpoOiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUI MPHUEMBI JIOTHYECKOTO MBIILJIEHUS
(aHanmu3a, CUHTE3a, CpPaBHEHHMs, Kiaccu(pukanuu, 0OOOIIEHMs), pacKpbIBATh
CMBICT OHMOJIOTMYECKUX TMOHATUM (BBIAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU MOHSATUSIMHU);

ONpeaeNsITh LEIU JEATeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHUTb pE€3YyJbTaThl JAESITEIIbHOCTH C IOCTaBJIECHHBIMU
LEJSIMU;

UCIIOIb30BaTh OMOJIOTUYECKHE TMOHATUSA Il OOBSICHEHUS (PAKTOB U
SIBJICHUM KUBOW MPUPOJBL;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
AHAJIOTUH), BBIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYUS B PacCCMATPUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BBIBOBI U 3aKIIFOUCHUS;



OPUMEHSATh  CXEMHO-MOJENbHBIE  CpPEACTBA  JUIsl  NPEJCTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILIECHHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TakkKe [MPOTHUBOPEYMI pPA3HOTO POJA, BBISBICHHBIX B  Pa3JIMYHBIX
MH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEICHMS POOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS
MaTepHUaJIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yibTaTOB LIEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUIA N€ATEIbHOCTH;

KOOPJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHUSX PEAIbHOTIO,
BUPTYAJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE ITPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEILCKUE TeHCTBUA:

BJIAJ€Th  HABbIKAMM  y4eOHO-MCCIIEIOBATENbCKOM U NPOEKTHOMU
NEATeNIbHOCTH, HAaBbIKAMHM  pa3pelieHus  npodsieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IMOUCKY METOJOB PELIEHUS MPAKTUYECKUX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOAOB IMO3HAHMS;

UCIIOJIb30BaTh PAa3jIMYHbIE BHJBI ACSATEIBHOCTU IO IMOJTYYEHUIO HOBOIO
3HAaHMSI, €r0 WHTEPHpPETALMH, NPEeoOpa3oBaHUI0 M NPUMEHEHUI0 B y4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMATIbHBIX IPOEKTOB;

dopMupoBaTh  HAyuHBId  TWUI  MBIIUICHHUS, BIAJACTh  HAYYHOU
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMH U METOJIaMHU;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBbIE 3aJaylM B 00pa30BaTEIbHOU
JEeSITEeIbHOCTH Y )KU3HEHHBIX CUTYAIIHX;

BBISIBJISITh NPUYUHHO-CIICJCTBEHHBIE CBS3M WU aKTyaJlM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUs], HAXOJIUTh apryMEHThI JUIsl TOKa3aTelibCTBa
CBOMX YTBEp:K/ICHUH, 337aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

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

JaBaTh OIEHKY HOBBIM CHTYAIlUsIM, OIIECHUBATh MPUOOPETEHHBIH OIIBIT;

OCYLIECTBJIAThH LEJIEHANPABICHHBINA MMOUCK MEPEHOCa CPEJICTB U CIIOCOOOB
JNENCTBUSA B MPOPECCUOHAIBHYIO CPENY;

YMETh NMEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, TIPEjIaraTh OPUTHMHAIBHBIC TTOJIXO/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HCTOYHMKAX WHpopMmammu (TEKCTe
y4eOHOro MOocoOMs, HAy4YHO-NOMYJSPHOW JHTEepaType, OHOIOTHYECKUX
CJIOBApsAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B HHTepHere),
aHAIM3UPOBaTh HMHMOPMALIMIO PA3IMYHBIX BUAOB U (OPM IMPEACTABICHHUS,
KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HENMPOTUBOPEUUBOCTH;

(opMyIMpPOBATH 3aIIPOCHI U IPUMEHSThH Pa3IMUYHbIE METO/bI TPU TIOUCKE U
oTObope Ouonoruuecko uHOpMaIMK, HEOOXOIUMOW IS BBIOJIHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCMOIB30BaHUS MH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYpPYy AaKTUBHOIO  HMCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OPMY TMPEICTaBICHUS
ouosornueckod wuHpopmanuu (cxembl, TpaduKu, JgUArpamMMmbl, TaOJHIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KA4yeCTBE CpEJCTBAa Mpu pabdoTe C
ounosnornyeckod uHGOpMALME: NPUMEHITh XUMHUYECKHE, (QU3NYECKHEe U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBHATYPY, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsIHOCTH;

BJIQJ€Th  HaBbIKAMHU  pAClO3HABaHUS M 3alUUThl  MUH(POPMALIHH,
UH(OPMAIMOHHON O€3011aCHOCTH JINYHOCTH.

OBiageHne yHMBepPCAIbHBIMA KOMMYHUKATHBHBIMH 1eiCTBUSIMH

1) oO1ienme:

OCYLIECTBJISITh KOMMYHHUKAllMM BO BCeX cdepax KHU3HHU, AaKTUBHO
y4acTBOBaTh B JIMAJIOre€ WM JUCKYCCHUU IO CYIIECTBY OOCYKJ1a€MOM TEMBbI
(yMeHHe 3a1aBaTh BONPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS MIPEAJIaraeMou 3aa4u, YYUThIBATh UHTEPECHl U COIIACOBAHHOCTD
NO3ULUN JPYTUX YYACTHUKOB AHAJIOTA WU AUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBa OOIIECHMS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(MIMKTHBIX CUTYalIHUM,
YMETh CMATYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMU OOILEHUS U B3AUMOJIEHCTBHUSI, IOHUMATh
HAMEpPEeHUsl JApPYIuX JIOACH, TMNpOSBIATh YBAXKUTEIbHOE OTHOILUEHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe (hopMyIupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHUSI C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeSITEJIbHOCTD:

NOHMMaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHIAUBUAYAJIbHOM  pabOThl MpH PpPELlIEHUHM OHOJOTMYECKOW MpOOJIEMBI,
000CHOBBIBaTh HEO0OX0IUMOCTh IPUMEHEHUS IPYIIOBBIX bopm
B3aMMOJICHCTBHS MPU PEIICHUH YUYEOHOM 3a/1auu;

BbIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX JEHCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJUJIEKTHBA;

OpUHUMATh LEJIHM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh ACHUCTBUSA MO €€ JITOCTHKEHUIO: COCTABIISITh IUIAH JCHUCTBUM,
pacnpenensaTh poiad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThbl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJla M Ka)XXJIOr0 yYaCTHHKA KOMaH[bl B
o0 pe3ysbTatr o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OLEHUBATh HJAEH C MO3UIMU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

Ogy1aleHUe YHUBEPCAJIbHBIMH PeryJsTHBHBIMHU A1eHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABICHHUS TPOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYeOHbBIX CUTYyalUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWHA IEJIEBBIE M CMBICIOBBIE
YCTaHOBKHU B CBOMX JIEHCTBUAX U MOCTYIKAX MO OTHOLIEHHUIO K dKUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPY’KAIOIIUX;



CaMOCTOATENIbHO  OCYIIECTBIISAITH  I1O3HABATENbHYIO  JI€ATEIbHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3aJa4d B
00pa30BaTENbHOMN AEATEIHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH pPEHIeHUs] OpoOieMbl €  y4ETOM
MMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIMpsATh  paMKd ~ y4eOHOro  NIpeAMeTa Ha  OCHOBE  JIMYHBIX
PEATIOYTECHUM;

Jienatb ~ OCO3HaHHBIA  BBIOOp,  aprymMeHTHUpOBaThb  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYAUIMU B
pa3HbIX O0JIACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0Opa3oBaTENIbHBIA MU
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

JIaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B AESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJAJCTh HAaBbIKAMHU II03HABATEJbHOW pPEPIIEKCUHM KaK OCO3HAHUS
COBEPILIAEMbIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HUX PE3YJIBTATOB U
OCHOBAHMI, UCIIOJIb30BATh MPUEMBI PeQIIEKCUU JJI OLIEHKU CUTyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLEHHUBATh PUCKU M CBOEBPEMEHHO MPUHHMMATh PEIICHHS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JIPYrUX IpU aHAIM3€ pPe3yJbTaTOB
NEeSTENbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

IPUHUMATh Ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JIPYrUX IpU aHAIM3€ Pe3yJbTaToOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIHUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKa.

NNPEIMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosiornu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupuyeckue Aid ydeOHOro mnpeaMera
«buosorus» HayyHble 3HAHMS, YMEHUS U CHOCOOBI JEMCTBUI MO OCBOEHUIO,
UHTEpHpETalud M MNpeoOpa30BaHUIO 3HAHWM, BHUIbI JEATEIBHOCTH IO
NOJIYYEHHIO HOBOI'O 3HAHMS M NPUMEHEHUIO 3HAHMM B PA3JIMYHBIX Yy4€OHBIX
CUTyalUsAX, a TakK€ B pPEaJbHbIX >KU3HCHHBIX CHUTYAlUAX, CBSI3aHHBIX C
ouosnoruei. B nporpamMme npeaMeTHbIE pe3yJIbTaThl MPEACTaBICHBI IO TOJlaM
00yueHus.

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

c(hOpMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJIOTUM B CHUCTEME
HAyYHOI'O 3HAHUSA €CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHBI MUpPAa U HAyYHOIO MHUPOBO33PEHMS, O BKJIAJE
pPOCCHUUCKUX H 3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs KU3HEHHBIX 3a/a4;



YMEHUE PACKpBIBaTh COAEpPKaHUE OMOIOTMYECKUX TEPMHUHOB U MOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB M MPEBpaIlCHUE
SHEPruu), romMeocta3 (CamMoperyssiuus), YpPOBHEBas OpPraHU3ALMS KUBBIX
CHUCTEM, CaMOBOCHPOU3BECHHE (penponykuus), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE H3/1araTb OMOJIOTMYECKHME TEOpUHu (KJIETOYHAsl, XPOMOCOMHAas,
MyTallMOHHAsl, LIEHTpajbHas JOrMa MOJEKYJSIpHOM Ouosorun), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 EHTpax MHOT0oOpasus 1
IPOUCXOXKJEHUA KyJIbTypHbIX pactenuid H. . Basunona), omnpenensirb
IPaHUILIBl UX IPUMEHUMOCTH K dKUBBIM CUCTEMAM;

YMEHUE BJIaIETh METOJAMHU HAYYHOT'O TO3HAHUA B OMOJIOrMH: HAOJI0IEeHHE
Y ONHMCAHME JKUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alus U IPOBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BbIABMKEHUE THUIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEX]y HCCJIEAyEeMbIMU BEIMYMHAMH, OOBSICHEHHE MOJTYYEHHBIX
pE3yIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHATUH, TEOPUI U 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJbI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE TPU3HAKK BUPYCOB, KIETOK IMPOKAPUOT
U DYKapHoOT, OAHOKJIETOYHBIX M MHOI'OKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTU
IpoLIECCOB: OOMEHA BEIIECTB U MPEBPALEHUS SHEPTUH B KJIETKE, OTOCUHTERA,
IUIACTUYECKOTO M 3HEPreTHYecKOro oOMeHa, XEMOCHMHTEe3a, MHUTO3a, Meio3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHHMS, HHJMBHUAYaJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSATH MOJIYyYEHHbIE 3HAHUS JUIsl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUH, JUIsl IPUHATHS NIPAKTUYECKUX PEIICHUHN B IIOBCEAHEBHOM
KU3HU C LEIbl0 oOecriedeHus O€30MaCHOCTH CBOErO 3J0POBbS U 3/10POBbS
OKpY’KaIOIUX JIIOAEH, COOJI0JEHUsT HOPM TIPaMOTHOrO TOBEACHUS B
OKpY>Karollel MpUpogHON cpejie, MOHMMaHUEe HEOOXOAMMOCTH HCIIOIb30BaHUS
JOCTH)KEHU COBPEMEHHON OMOJOrMyM W OMOTEXHOJIOTMH AJi1 paldOHAIBHOIO
IPUPOAOIIONIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTAPHbIE TE€HETUYECKHUE 3aJlayd Ha MOHO- U
JTUTHOPUIHOE CKPELIMBAHME, CLEIJIEHHOE HACJIEJOBAaHUE, COCTABIATH CXEMBI
MOHOTMOPHIHOTO CKPELIMBAaHUS JUJIsl TPEICKa3aHUsl HACJIEJOBAHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIOJIHATH J1a00OpaTOpPHbIE U MpaKTUYECKUe padoThl, COOIIOAATH
npaBuiia rpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE KPUTHUYECKM OLIEHHBaTh M MHTEPIPETUPOBATH HH(MOpPMALUIO
OHMOJIOTUYECKOTO COJIEpKaHMUs, BKJIOYAIOLIYIO0 IICEBJOHAYYHbIE 3HAHUS U3
pa3NMYHBIX HUCTOYHUKOB (CpeACTBA MAaccOBOM HMH(POPMALMM, HAy4YHO-
NOMYJISPHbIE MAaTE€pUabl), ITHUECKUE aCHEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
OHMOJI0TUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3JaBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOIICHMS,
0000mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BATh MOHATUWHBIN annapar OMOJIOTHH.

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

c(hOpMUPOBAHHOCTh 3HAHUN O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOI'O 3HAHUSA ECTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHMS, O BKIAJE
pPOCCUUCKUX H 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUMOHAIBHOW IPAMOTHOCTH YEJIOBEKA JUIsl pELIEHUs AKU3HEHHBIX 3a/a4;



YMEHHE PaCKpBIBaTh COJEp)KaHUE OMOJIOTHYECKHX TEPMHHOB WM TOHSATHI:
BUJI, MOMyJsilusi, TEHOPOHJ, OHBOIIONUMS, JBIXKyLME CHIbl ((PaKTOphI)
ABOJIIOIINH, PUCIIOCOOJIEHHOCTD OpraHu3MOB, BHJ1000pa3oBaHue,
9KOJIOTHYECKHE (DaKTOPBI, IKOCUCTEMA, TPOAYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI,
LeNU MUTaHUs, YKOJIOTUYecKas mupaMuaa, OuoreoreHo3, ouocdepa;

YMEHHE H3JIaraTh OWOJIOTUYECKUE TEOpPHH (SBOMIOIHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHWs DBOJIONMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacrsa K. M. bapa, uepenoBanus riaBHbIX HANpaBJICHUN U
nytedt sBomtonnu A. H. CeBepiioBa, yuenus o ouocdepe B. U. Bepnazackoro),
OTIPEAETISATH TPAHUIIB UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIIaJETh METO/IaM1 HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOII0IeHNE
Y OIMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OPraHU3aIHsI U TPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa, BBIABI)KCHHE  THIIOTE3bl,  BBHISBICHHE
3aBHUCHMOCTH MEXIy HMCCIEAYEMBbIMH BEITUYMHAMH, OOBSICHEHUE MOTYUYECHHBIX
PE3yNIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHITHIA, TEOPH U 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKA CTPOCHUS OMOJOTHYECKHX
OOBEKTOB: BHJOB, MOMYJSAIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyILICHTOB,
OMOT€OlIEHO30B M 3KOCHCTEM, OCOOEHHOCTH IMPOILIECCOB: HACJIEICTBEHHOU
U3MEHYHUBOCTH, €CTECTBEHHOT'O otbopa, BUJ1I000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JCWUCTBUSA HKOJOTHYECKUX (HAKTOpOB Ha
OpraHM3MBbl, TIEpEeHOCa BEIIeCTB M TIOTOKAa DSHEPrUM B HKOCHCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHUH B JKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOpoTa
BEILIECTB M OMOT€OXMMUYECKUX IIUKIIOB B Onocdepe;

yYMEHHE MPUMEHSTH MOTYYSHHBIC 3HAHUS I OOBSICHEHUST OMOJIOTHIECKIX
IIPOLIECCOB U ABJICHUH, JUIsl IPUHATHS IPAKTUYECKUX PEIICHUHN B IIOBCEAHEBHOM
KU3HU C LEJIbI0 oOecriedeHus O€30MaCHOCTH CBOEro 3J0POBbS U 3/10POBbs
OKpYKaloIUX JIIOJEH, COONIOACHHS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY>Karollel MpUpOAHON cpejie, MOHMMaHUEe HEOOXOAMMOCTH HCIIOIb30BaHUS
JNOCTHKEHUN COBPEMEHHOU ounonoruu U1 PaLMOHAIIBLHOIO
PUPOJIOTIONH30BAHMS;

YMEHHE pelIaTh DSJIEMEHTapHbIE OMOJOTHYECKHE 3a/ladH, COCTaBISTh
CXEMBbI IIEpeHOoca BEUIECTB U SHEPTUHU B SKOCUCTEMAX (1[EMU MUTAHUS);

YMEHUE BBINOJIHATH J1a00paTOPHbIE U MpaKTUYECKUe paboThl, COOIIOAATH
npaBuiia rpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO COJACPKAHMs, BKIIOYAIOUIYIO IICEBJOHAYYHbIC 3HAHHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpelIcTBa MaccoBOi uH(OpMamuu, Hay4YHO-
NOMyJISIpHbIE  MaTepHallbl), paccMaTpUBaTh IJ00aJbHbIE SKOJOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
NO3ULHIO;

YMEHHE CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapat OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KoJsmn4yecTBO 4acoB
Ne dueKkTpoHHbIe (LM poBbLIE)
pa3aesioB U TeM
n/n Bcero IIpakTuyeckune padoTsl o0pa3oBaTe/bHbIE pecypchl
NMPorpamMmblI
1 buonorus xak Hayka 2 0.5 bubnnoreka L{OK https://m.edsoo.ru/7f41¢292
X € CHCTE
2 1IBBIC CHOTEMBL H X 1 bubmuoteka [{OK https://m.edsoo.ru/7f41¢292
OpTaHHU3aIHs
X €CKHUI cocTa
3 HIMITACCII COCTAB | 8 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
CTPOEHHUE KIIETKH
X
4 VSHEACHTCIHOCTD 6 bu6mmoreka LIOK https:/m.edsoo.ru/7f41¢292
KJICTKH
PasmHoxeHue u
5 WHJWBHUIyaIbHOE 5 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTAaHU3MOB
HacnencrseHHOCTE U
6 M3MEHYMBOCTh 8 1.5 bubmoteka I{OK https://m.edsoo.ru/7f41¢292
OpraHU3MOB
Cene OpraHU3MOB.
7 FICKIIE OpTanHsMoB 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
OcHOBBI OMOTEXHOJIOTUH
8 PeszepBHoe Bpemst 1 bubmuoteka [{OK https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 4
I10 I[TPOI'PAMME




11 KITACC

HaumenoBanue KoandecTBo yacos

Ne JiiekTpoHHbIe (UG poBbIe) 00pa3oBaTeIbHbIE
pa3aesioB H TeM

n/n Bcero IpakTuyeckne padoThbl pecypchbl
NMPorpamMMblI
OBOIOIMOHHAS

1 B 9 1 bubmuoteka [{OK https://m.edsoo.ru/7f41cc74

ononorus

Bo3sHukHOBEHHE U
2 pa3BUTHE )KU3HU 9 0.5 bubmmoreka LIOK https:/m.edsoo.ru/7f41cc74

Ha 3eMiie

Opranusmsl 1

3 OKpYy KaroIast 5 1 bubmmoreka LHOK https:/m.edsoo.ru/7f41cc74
cpena
CoobmecTBa u

4 DKOJIOTHYCCKHUE 9 Bbu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
CHUCTEMBI

5 Pe3epBHOE Bpems 2 bubnuoreka LIOK https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOTPAMME







ITHOYPOYHOE INTAHUPOBAHUME

10 KITACC
Ne KosanuyectBo 4yacos DJIeKTpOHHbIe U poBbIE
Tema ypoka JaTa uzyyenus
n/n Bcero IIpakTyeckue padoThI o0pa3oBaTe/IbHbIE PeCypChl

bu6mmoreka [IOK
Buomnorus B cucreme
1 MV 1 https://m.edso0.ru/863e6122
y https://m.edsoo.ru/863e632a

Merto1bl TO3HAHUSA
YKUBOU MPUPO/IBI.
[IpakTuueckas pabora Ne

) 1 «Mcnonb3oBaHue i 0.5 bubmuoreka [JOK
Pa3INYHBIX METOOB NPU ) https://m.edsoo.ru/863e6122
W3YYCHHUH
OMOJIOTUYECKHUX
O0OBEKTOBY

3 buonornueckue cucremsi, i bubmuoreka [JOK
MPOLECCHl U UX U3YUYECHUE https://m.edsoo0.ru/863e6564

XUMHYECKHH COCTaB
bu6mmoreka [JOK

4 .B
IJICTKH. Boja 1 1 https://m.edsoo.ru/863e674e

MHWHCPAJIbHBIC COJIN

5 benku. CocraB u i bu6mmoreka [JOK
CTpOeHHE OEJIKOB https://m.eds00.ru/863e6b72

6 depMeHTHl — 1 0.5 bubnmoreka [JOK
OMOJIOTUYECKHUE https://m.eds00.ru/863e6b72

KaTaJIM3aTOPhI.




Jlaboparopnast pabota No
1 «M3yuenne
KaTaJIUTHYECKON
aKTUBHOCTH (DEPMEHTOB
(Ha mpumepe aMusIasbl
WM KaTajasbl)»

7 VraeBoasl. JIMnuabl bubmmorexa IOK
https://m.eds00.1u/863e¢6870
g HyxiienHOBBIE KHCITOTBL. bubnuoreka [JOK
ATO https://m.edsoo.ru/863e6d5¢
Uctopus u meToasbl
9 W3Y4EHHUS KIETKU. bubmorexa LIOK
https://m.eds00.1u/863e6e88
Knerounas Teopus
10 Knerka kak niemoctHas
JKHBasi CUCTeMa
Crpoenne
3yKAPUOTHUYECKON
knetku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOEHMSI KJIIETOK bubnuorexa LIOK
11 pacTeHuil, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6f10
rpuboB 1 OaKTepuil Mo https://m.edsoo.ru/863¢716¢
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenapaTax u ux
OTIMCAHHEY
12 OOMeH BEIIECTB HIN bu6mmoreka [JOK




MeTa00IN3M

https://m.eds00.1u/863e766¢

13 DOTOCHUHTE3. bubnuorexa [JOK
XeMOCUHTE3 https://m.edsoo.ru/863e7¢98
bubmuoreka [JOK
14 %
JHepreTHecKkuii obmen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK
KJIeTKH. JleneHue KIeTKu.
Muro3. JIabopaTopHas
paborta Ne 3
15 «Habmronenue Murosa B 0.5 bubmorexa HOK
) https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA
KOpeIlKa Jyka Ha
TOTOBBIX
MHUKpOIIpenapaTax»
Buocunres 6enxka.
16 Peaknus MaTpudHOTO bubmmorexa [IOK
& p https://m.eds00.ru/863e796¢
CHHTE3a
17 Tpancisauus — bubnuorexa IIOK
omocuHTe3 OeaKa https://m.edsoo0.ru/863e796¢
13 Hexnerounsie ¢popmbl bubnuoreka [JOK
JKU3HU — BUPYCHI https://m.edsoo.ru/863e7540
bu6moreka [IOK
DopMBbI pa3MHOXKEHHS
19 OPLAHIEMOR https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e83 1¢
20 Meiios bubmuoreka [IOK

https://m.edsoo.ru/863e7f4a




OObpazoBaHue 1 pa3BUTHE
IIOJIOBBIX KJICTOK.

OrmnogoTBOpEHUE.

21 JlaGoparopnast pabota No 0.5 bubnuoreka [JOK
4 «3yuenue cTpoeHus ' https://m.edsoo.ru/863e81b6
MTOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenapaTax»

) NuauBuayanbHoe bubnuoreka LIOK
pa3BUTHE OPraHU3MOB https://m.edsoo0.ru/863e8436
I'enernka — Hayka o

23 HACJIEACTBEHHOCTH U bubmmorexa [IOK

https://m.eds00.1u/863e8612

W3MEHUYHUBOCTH

3aKOHOMEPHOCTH

HacJieI0BaHus

24 HpU3HAKOB, bubmuorexa [JOK

https://m.eds00.ru/863e8878

Mounorubpumnoe

CKpEIIMBaHNE

JuruGpunxoe

75 CKpelIMBaHue. 3aKOH bu6mmoreka [JOK
HE3aBUCUMOTO https://m.edsoo.ru/863e89a4
HacJe0BaHUs MPU3HAKOB

26 CueruieHHOE 0.5 bu6mmoreka [JOK
HacJeg0BaHUE https://m.edsoo.ru/863e8c60
MIPU3HAKOB.

JlaGopaTopnast pabota Ne

5 «M3yuenue




pe3yJIbTaToB
MOHOTHOPUAHOTO U
TUTHOPUTHOTO
CKPEUINBAHUS Y
Apo30(HiIbl HA TOTOBBIX
MUKpOIpenapaTax

27

I'eneTnka mosna.
Hacnenosanme
HpI/ISHaKOB, CHECIINICHHBIX
C TIOJIOM

bubmuoreka [IOK
https://m.edsoo.ru/863e8c60

28

N3MeHUHBOCTD.
Henacnencrsennas
W3MEHYUBOCTD.
Jlaboparopnas pabota Ne
6. 3yuenne
MOAU(UKAITHOHHON
M3MEHYHMBOCTH,
MMOCTPOEHHUE
BAPUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

0.5

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

29

Hacnencrsennas
W3MECHUYUBOCTb.
Jlaboparopuas padota Ne
7. «AHaNU3 MyTalKl y
TpO30(HITBI HA TOTOBBIX
MUKpOIIpenaparax»

0.5

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

30

T'eneTuka uenoBeka

bu6mmoreka [IOK




https://m.edso00.ru/863e8d78
PesepBHBIii ypOK.
O06001eHne o Teme
31 «HacnencTBeHHOCTD U 1
W3MEHUYHUBOCTh
OpraHU3MOBY
10 Cenekius Kak HayKa U { bubnmoreka [JOK
Ipo1Lece https://m.edsoo.ru/863¢9214
MeToabl U JOCTUKEHUS
33 CEJIEKIIUU PaCTeHUM 1 1 buommorexa LIOK
I p https://m.edso0.ru/863e9214
YKUBOTHBIX
14 buotexHonorus kaxk 1 bu6mmoreka [IOK
OTpacib IPOU3BOACTBA https://m.eds00.ru/863¢9336
OBUIEE KOJIMYECTBO 34

YACOB II0 ITPOTPAMME




11 KITACC

Ne KoaunuyecrBo yacos JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Jdat