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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu paszpaborke mHporpaMmbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY JIf
OTIpeJIeNICHUs] TMOAXOAOB K (POPMUPOBAHHIO COJEpKaHMS Y4eOHOro mpeaMera
«buonorusiy  cocraBwiM: KoHUentyanbHble nosiokeHuss DIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIE, COJEp)KaHMs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHMIA K YPOBHIO TOATOTOBKU BBITYCKHUKOB, TTOJIOKEHHS 00 OOIIUX LEIsIX U
NPUHIMIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpPEIHEro
oOurero oopazoBanus B Poccuiickoit deepaiinn, a Tak»Ke MOJI0KEHUS O crienupuke
Owonorny, €€ 3HAYCHWHW B TIO3HAHWHM >KWUBOW TIPUPOABI M 0OECIeUeHUU
CYIIECTBOBAHMS 4elIOBeYeCKOro oobmiectBa. COriacHO Ha3BaHHBIM IOJIOKCHUSM,
OTIpeJICIICHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma mo Guooruu Jaét mpeAcTaBiIeHUE O IeNIX, 00 o0IIel cTpaTeruu
oOy4YeHHsI, BOCTTUTAHUS U PA3BUTHS 00YJArOITUXCsI CPEICTBAMH Y4eO HOTO IpeIMeTa
«buonorus», onpenenseT o0s3aTEIBHOE MMPEAMETHOE COACPKAHUE, €TO CTPYKTYPY,
pacmpesienieHne Mo pas3iesiaM W TeMaM, PEKOMEHIYeMYIO IMOCJeI0BATEIbHOCTD
U3y4YeHHUsl y4eOHOTro MaTepuasna ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTMKH O0Opa30BaTENBLHOTO TIPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00y4Jaromuxcs.

B nporpamMme 1o OMOIOTHH TaK)Ke YIMTHIBAIOTCS TPEOOBAHMS K INTAHUPYEMBIM
JUYHOCTHBIM, METAllpEJAMETHBIM M TPEAMETHBIM pe3ysibTaraMm OOy4YeHHS B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO -TI03HaBaTEILHOM
NEeATEeTbHOCTH/YIEOHBIX JEHCTBUIM OOYYaIOMIMXCA MO OCBOCHHUIO COJEPKAHUS
OHOJOrMYecKOro 00pa3oBaHMUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 0a30BbIi YPOBEHB) peain30BaH
OPUHITUI TPEEMCTBEHHOCTH B W3Y4YCHUW OWOJIOTHH, Oyiarojapss 4eMmy B HeH
MPOCMATPUBAETCS HAMNPABJICHHOCTh HAa pa3BUTHE 3HAHUHM, CBS3aHHBIX C
bopMHpOBaHWEM  €CTECTBEHHO-HAy4HOIO  MHPOBO33PEHHMS,  IIEHHOCTHBIX
OpHEHTAIINN JIMYHOCTH, SKOJOTHYECKOTO MBITIUICHHS, TTPEJICTABICHUNA O 3I0POBOM
oOpa3e KM3HM M OEpex HbIM OTHOIICHHEM K OKPYKaIoIIeW MNpUPOIHON Cpele.
[ToaToMy Hapsimy ¢ u3ydeHUeM OOIIEOMOIOTUYECKUX TEOPHM, a Tak)Ke 3HAHUU O
CTPOEHHUH JKUBBIX CHCTEM PA3HOTO PaHTa W CYNIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOIIECCOB B MPOrpaMMe MO OMOJIOTUU YJIEJI€HO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TTOBCEAHEBHOM MKU3HU JJI PELICHUS MPUKIAIHbIX 33724, B
TOM 4YHCJIE: TPO(UIAKTUKN HACICIACTBEHHBIX 3a00JIEBaHUN YEJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYIHTUPOBAHMSI, 000CHOBAHUS SKOJIOTHUECKH 11€JIECO00Pa3HOTO
MOBEACHUS B OKPYXKAIOIIEH MPUPOJHOU CPEAE, aHAIN3A BIUSHUSA XO3SMCTBEHHON
NeSATEeIbHOCTH YeJIOBEKa Ha COCTOSIHHE MPUPOIHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcunenue BHUMAaHMS K TPUKIATHOM HANpPaBICHHOCTH Y4eOHOTO IpeaMeTa
«buonorus» MpoANKTOBAHO HEOOXOIUMOCTELIO 00ECIICUEHUS YCIIOBHM JIS PEIIECHUS



OJIHOM M3 aKTyaJIbHbIX 33Ja4 LIKOJIBHOIO OMOJIOrMYecKOro o0pa3zoBaHus, KOTOpas
npeanogaraeT (OpMUPOBAHKE y OOYYAIOIIMXCS CIIOCOOHOCTH alanTHUPOBATHCS K
WU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpegHero oOmero oOpa3oBaHHsS 3aHMMAET BAXKHOE
mecto. OHa oOecneunBaeT (GopMHpoBaHHE Yy OOy4YaIOIIMXCS MPEJCTABICHUN O
HAay4YHOM KapTHUHE MHpa, pacluupsieT U o000IIaeT 3HAHMS O >KHMBOW NpHUpOJE, €€
OTJINYMTEIBHBIX IPU3HAKAX — YPOBHEBOW OpPraHM3allMd M DJBOJIIOIUH, CO3MAET
yCIOBUSL  JJsi:  TIO3HAHWSI  3aKOHOB  JKMBOW  IpHUpoOAbl, (opmHupoBaHUS
(YHKIIMOHAJIBHOM T'PaMOTHOCTH, HABBIKOB 30pOBOro M Oe3omacHoro oOpasza
YKU3HH, IKOJIOTMYECKOr0 MBIIUICHHSI, IEHHOCTHOIO OTHOIIEHMS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUsl UMEET TAKXKe JUIsl PEIICHUS BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpegHero  oomero  o0pa3oBaHUs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu odecrieunBaeT yclIOBUS i (OPMHUPOBAHUS
WUHTEJUIEKTYaJbHbIX, KOMMYHHUKAalMOHHBIX Y HWH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYpbI, CIOCOOCTBYET MHTErpAllMM OMOJIOTMUECKMX 3HAHHUM C
NPEICTABICHUAMHU U3 IPYTUX yU€OHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJOXKEHUS O MNpeAHA3HAYEHWU YYEOHOro MpeaMeTa
«buonorus» cocraBWJIM OCHOBY JMJisi ONpEACNCHUS TMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHUIO €ro COJAEpX aHUs, NPEACTABICHHOIO B MpPOrpaMMe IO
ouosoruu.

Otb60p coxepxanusi yuebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUNA KyJIbTYPOCOOOPA3HOrO MOJIX0Ja, B COOTBETCTBUH C
KOTOpPBIM OOy4arouiecs: JODKHBI OCBOMTH 3HAHUSI M YMEHHUsS, 3HAUYUMBble IJIs
dbopmupoBaHus OOIIEH KyJIbTYpbl, OINPEICIAIONINE aJleKBaTHOE IOBEJCHUE
4eJIOBEKAa B OKPY’KaIoLEeH MPUPOJHON Cpele, BOCTpeOOBaHHbIE B MOBCEIHEBHOU
J)KU3HU U TPAKTUYECKOW AesTebHOCTU. Ocoboe MECTO B ATOM CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEP KaHUS, KOTOPbIE CIIYy>KaT OCHOBOMU JIJIs1 (HOPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LEHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH, CHOCOOCTBYIOLUIMX  TI'yMaHH3alHUU
OHOJOTNYECKOTO 00pa30BaHuUS.

CTpykTypupoBaHHe cojepkKaHHUs Y4eOHOTro MmaTepuaia B Iporpamme Io
OMOJNIOTMH OCYIIECTBICHO C Y4YETOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSIX KUBOW IPUPOJBL, O €€ YPOBHEBOM OpraHU3alUu U
ABOJIIOLIMU. B COOTBETCTBUHU € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOIINE COoAepKaTeabHble TUHUU: «buosorus kak Hayka. MeTosl
HAay4yHOIo mNo3HaHusm», «KieTka kak Ouosoruueckas cucrema», «OpraHusm Kak
ouonornueckas cucreMay, «CucreMa U MHOrooOpaszue OpraHH4eCKOro MHpPay,
«OBOJIIOLUS KUBOU IPUPOJIBI», « IKOCUCTEMBI U IPUCYLITUE UM 3aKOHOMEPHOCTHY.



[enp m3yuyeHuss yyeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBIAJICHUE  OOYYAlOIIMMHCS 3HAHUSMH O  CTPYKTYPHO-(YHKIIMOHAIBHOMN
OpraHW3allid J>KUBBIX CHCTEM pA3HOTO paHra W MNpuoOpeTeHrne yMEHUU
UCIIOJIb30BaTh ATH 3HAHUS MJIs TPAMOTHBIX JCUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOUW TIPUPOJIbI U PEIICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yuyeoHoro npeamera «buonorus» Ha 0a30BoM
ypOBHE 00€CTIeUnBaETCS PEIICHUEM CISAYIOUINX 3aa4:

OCBOCHHME OOYyYaIOIMMUCS CHCTEMbl 3HAHUM O OMOJIOTMYECKHX TEeOPHUsX,
YUEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuiIaxX, CIyXKalluX OCHOBOM
JUIst (POPMHUPOBAHUST TPEJICTABIICHUH O €CTECTBEHHO-HAYYHOW KapTUHE MHpPA, O
METOJ]aX HAy4YHOTrO MO3HAHMUsI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpPTaHU3AIMH, BHIJAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYalOIMIUXCS MO3HABATENbHBIX, WHTEUICKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpPOILIECCE aHAIM3a JAHHBIX O MYyTSIX pPa3BUTUS B
OWOJIOTMY HAYYHBIX B3IUISAJIOB, UACH M TMOIXOJOB K W3YYCHHIO KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OPTaHHU3aLUY;

CTAQHOBJICHHE Yy OOydYarommxcs OOMIe KyJIbTypbl, (YHKIMOHAIBHON
TPAaMOTHOCTH, Pa3BUTHE YMEHUHN OOBICHSATH M OIEHUBATDH SIBIICHUS OKPYXKAIOIIETO
MUpa KUBOHW MPUPOJIbI HA OCHOBAHWH 3HAHHUM U OTIBITA, TTOJIYICHHBIX ITPU H3yUECHUN
Oouooruu;

dbopMmupoBaHre Yy OOydYalOIIMXCA YMEHHA WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKON NEATEIbHOCTH YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOIOTHI;

BOCIUTAHUE YOEXKIEHHOCTU B BO3MOXHOCTH ITO3HAHMS YEJIIOBEKOM >KHUBOM
IPUPOABI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOAECHUS AITUYECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKHUX MCCIICT0OBAHNM;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW IS TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KyIbTYpPHI, 111 OPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE NTPUOOPETEHHBIX 3HAHUNM M YMEHU I B MTOBCETHEBHOM KU3HU JIJIS
OLICHKH TOCJIEJICTBUNA CBOEH JI€ATEIbHOCTH IO OTHOIICHHIO K OKpY>Karoulel cpene,
COOCTBEHHOMY 3/I0pPOBBbIO, OOOCHOBaHHE U COOJO/IEHHEe Mep MPOPIIAKTHKA
3a00J1eBaHUM.

B cucreme cpennero obOuiero o6OpaszoBanusi «buosorus», uzydaemass Ha
0a30BOM YpOBHE, ABISIETCS O0s3aTENbHBIM YUEOHBIM IMPEIMETOM, BXOJSIIUM B
cocTaB IpeaMeTHOM obsiacTu «EcTecTBeHHO-HAayYHBIE MPEIMETHD».

Jlist m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHET0 00IIEeTro 00pa3oBaHuUs
otBoauTCcs 68 yacoB: B 10 kitacce — 34 yaca (1 gac B Hexento), B 11 kmacce — 34 yaca
(1 gac B Henernto).



COJAEPXAHUME OBYUEHUA
10 KITIACC

Tema 1. buoJsiorus kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiiocoduei, 3STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUM COBPEMEHHON HAy4YHON KapTHUHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

Metobl mO3HAHUS KUBOU MPUPOIHI (HAOIOAEHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, Kiaccuukanus, MOJEINpPOBaHUEe, CTaTUCTUYEeCKas o0padoTka
JTAaHHBIX ).

JdemoHncTpanun:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUS KUBOW MPUPOIHD.

JlaGopaTopHble M NpaKkTH4ecKne padoThbI:

[Tpaktuueckas pabora Ne 1. «Vcmonb3oBaHHMe pa3IWYHBIX METOJIOB MPH
M3YYEHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUA.

JKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Oriandane
JKUBBIX CUCTEM OT HEOPTAHUYECKON TPUPOJIBL.

CpolicTBa OMOCHCTEM U UX pazHOOOpasue. Y POBHHU OpraHU3alii OMOCUCTEM:
MOJIEKYJIAPHBIMA, KJIETOYHBIA, TKAHEBBIM, OPTAaHU3MEHHBIM, MOIMYIALMOHHO -
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKHH ), OnoChEepHBI.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHH OpraHU3allud
YKUBOU IIPUPOIBI».

Oo6opynoBanue: Mmozesb Mosekyibl JJHK.

Tema 3. XuMHuuyeCcKHil COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKHM COCTaB KIIETKA. XHUMHUYECKUE JJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOABI W MHHEPAIBHBIX BEIIECTB B KieTke. llognep:kanue
OCMOTHUYECKOT0 OasiaHca.

benku. CoctaB u ctpoeHne GenKOB. AMUHOKHCIOTHI — MOHOMEPBI OEJIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE aMHUHOKUCIOThl. AMHUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKyNbl (TMEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buomornueckue
GyHKIUU OEIKOB.



depmenThl — Onoaoruueckue karanuzaTopsl. CTpoeHue hepMeHTa: akKTUBHBIHI
IeHTp, cyOctpatHas crnenududHocTh. Kodepmentel. Burtamuubl.  OTiawuaus
(epMEHTOB OT HEOPTraHUYECKUX KaTaIN3aTOPOB.

VYrieBoibl: MOHOCAaxapu bl (IJIF0K03a, pubo3a 1 1e30Kcupr003a), Tucaxapu/ibl
(caxapo3a, JaKkTo3a) M MoJdUcaxapuibl (Kpaxmay, TJIUKOIeH, MLEeJUII0I03a).
buonornyeckue GpyHKIMH yIIIEBOJIOB.

Jlumuaer:  Tpurmunepunbl, (Gochomumuasl, crepouanl. [ mapoduiabHO-
ruapodoOHbie  cBoicTBa. buonormdeckue Qynkiuu aunuaos. CpaBHeHHe
YIIEBOAOB, OCJIKOB U JIMIHIOB KAK UCTOYHUKOB SHEPIHH.

Hyxneunnoseie xucnorsl: JHK wu PHK. Hyxneortunst — moHOMEpBI
HyKIeMHOBBIX KUCIOT. Ctpoenne u ¢pyHkuuu JJHK. Ctpoenue n gpynkuun PHK.
Buast PHK. AT®: ctpoenue u pyHKIHH.

[utosorus — Hayka o kiietke. Knerounas teopusi — npuMep B3auMOJCHCTBUS
ujei 1 PaKkToB B HAYYHOM MO3HAHUU. METO Ibl N3y4eHUsI KISTKH.

Krnetka kak nenoctHas xuBas cucreMa. O01ue Npu3HaKky KIETOK: 3aMKHYyTast
HapyxHas memOpana, Mmosekynabl JIHK kak reHermueckuil ammapart, cucTeMa
CUHTE3a OelKa.

Tunel KJIETOK: OJyKapuoTHYecKass M Tpokapuotudeckas. (OcoOeHHOCTH
CTPOCHMSI MpOKapuoTHyeckoil kierku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIETKH.

[IoBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIUKC, UX
dbynknuu. [1nazmaruueckas memOpana, e€ cBorictBa u pynknuu. [luronnazma u eé
opradouibl. OgHomemOpanHbie opranouzabl kietku: OIIC, ammapar I'onbmxu,
IM30COMBI. [loyaBTOHOMHBIE OpraHOMABl KJIETKH: MUTOXOHJIIPUU, ILIACTHJIBI.
[IpoucxoxxaeHne MHUTOXOHApUN | 1uiactua. Buael mmactun. HememOpaHHbIC
OpraHOUJIbI KJIETKU: PHUOOCOMBI, KJICTOYHBIA IIEHTP, IEHTPHUOIN, PECHUYKH,
KryTUKUA. OYyHKIIMU OPraHOUIO0B KIETKU. BKitoueHusl.

SAnpo — perynaropHsiid 1eHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KJIETKE.

JdemoncTpanun:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llIneinen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammel: «PacnipenenieHre XUuMAYECKUX AJIEMEHTOB B HEXKUBOM IPUPOEY,
«Pacnpenenenne XUMUYECKUX JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuubr u cxemsl: «llepmoamdeckas Tabinila XUMHUYECKHX SJIEMEHTOBY,
«CtpoeHne MoJeKyIbl Boab, «brnocunTes 6enka», « CTpoeHrne MOJIEKYIIbI OeIKa,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CTpoeHne mMosekysbl



AT®», «CtpoeHue 3yKapHOTUYECKOU KIETKW», «CTPOECHHE XKUBOTHOM KIETKN»,
«CTpoeHue pacTUTENbHON KIEeTKN», «CTpOE€HHE NPOKAPUOTHUYECKON KIIETKHY,
«CTpoeHue sipa KIETKN», « YTIeBOAb», «JIumuab.

OO6opyioBaHHEe: CBETOBOM MHMKPOCKOI, OOOpYJOBaHUE [IJIsi TMPOBEIACHUS
HAOJIOICHUM, W3MEPEHMM, HKCIEPUMEHTOB, MHUKPONpENapaThl PACTUTEIbHbIX,
YKUBOTHBIX U OaKTEepUaTIbHBIX KJIETOK.

JlaGopaTopHblie U NpaKTHYeCKUE PA0OTHI:

Jlabopatopnass pabora Ne 1. «M3ydeHue KaTaaIuTUUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopnass pabora No 2. «V3ydeHuwe CTpOEHHsI KIETOK pPacTCHHIA,
JKUBOTHBIX M OaKTEepUi IMOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax M Hux
OMHCAHHEY.

Tema 4. ’KusnenesiTeIbHOCTD KIECTKH.

OOMeH BemIecTB, WM METa00IN3M. ACCUMIIISINS (TUIACTUYECKUNA OOMEH) U
JUCCUMWISIIUS (PHEPreTUYecKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHMs BEUIECTB M JHEPIMM B IMOHUMAaHUHU
MeTabou3ma.

Tuner oOMeHa BeniecTB: aBTOTpOGHBIN U reTepoTpodHbIii. Ponbs ¢hepmeHTOB B
OoOMEHE BEILECTB U MPEBPAILEHUU SHEPTUN B KIIECTKE.

®orocunTe3. CperoBass u TeMHOBas (a3pl  QorocuHTe3a. Peakuuun
dboTocunTeza. DPpdhekTuBHOCTh poTOCHHTE3a. 3HaUeHUE (HOTOCUHTE3A JIs JKU3HU
Ha 3emiie. BausiHue ycioBuit cpenbl Ha (OTOCHHTE3 M CIOCOOBI MOBBIILIEHUS €r0
MPOJAYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XEeMOCHHTE3UPYIolie OaKkTepruy. 3HaUCHHE XEMOCHUHTEe3a JIJIs
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B kjeTke. PaciuersieHue BelecTB, BbIACIICHUE U
aKKyMYJIMPOBAaHUE SHEPTUHU B KJIETKE. DTallbl SHEPreTHUECKOro oomena. [ mukonus.
bpoxxenne u ero Buael. KHCIIOpOgHOE OKHCIIEHWE, WM KIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunpoBanue. IPPEKTUBHOCTD IHEPT ETUIECKOTO OOMEHA.

Peakuun wmatpuyHoro cuHrte3a. ['enernueckas unHdopmanus u JIHK.
Peanuzauusi reHetrndeckoil mHdopmanuu B KieTKe. ['€HEeTHMUeCKHil KO M €ro
cBoiicTBa. Tpanckpunius — Matpuunbiii cuHTe3 PHK. Tpancnsius — GuocunaTe3
Ooenka. Ortanbl TpaHcasuuu. KonaumpoBanue amuHOKHCIOT. Poib pubocom B
OnocuHTe3e Oerka.

Hexnetounsie dhopmbl xKu3HU — BUpYchl. UcTopus otkpeiTus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKA3ZHEHHOrO I[MKJIA BHUPYCOB.
bakrepnodarn. bonesnn pacTteHuid, KUBOTHBIX U YEIIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc mmmynoxaeduuura yenoseka (BIY) — Bo3Oymutens CIIN/a.



OOpatHass ~ TpaHCKpUWIIIIUSA, peBepraza ©W  wmHTErpasza. lIpodmmakTika
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanun:

[Toptpetsl: H. K. Konbios, . Y. UBanosckuii, K. A. TuMupsizes.

Tabmuubl u cxembl: «Tunel nutranus», «Metadbonuzm», «MUTOXOHAPUS,
«JHepreTudyeckuii oOMen», «Xioporiact»y, «Dotocuntes», «Ctpoenue JJHK»,
«Ctpoenne u (pyHKIIMOHHpOBaHUE TeHa», «CuHTe3 Oenkay, « eHeTHYeCKuid Ko,
«Bupyce», «bakrepuodarn», «Ctpoenue u >ku3HeHHBbIN 1K Bupyca CIIM/Ia,
oaktepuodaray, «Permmmkamus JJHK».

O6opynoBanue: Moaenu-anmukanuun «Yasoenue JIHK u Tpanckpumimsy,
«buocunres 6enka», « CTpoeHHe KIETKW», MoJeib CTpykTyphl JTHK.

Tema 5. PazMmHoOKeHMe M HHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

Kierounblii mukJI, WIM >KU3HEHHBIM IWKI KiIeTkd. MHTepdaza m MUTO3.
[Ipouieccrl, mpotekatomue B uHTepdaze. Permnmukamus — peaxkius MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIA HAOOp — KapHOTHIL
JunmonaHeli M TalUIOWJIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMATHUIBI.
[{uTOJIOTMYECKNE OCHOBBI PAa3MHOXEHHS M HMHIAUBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue knetku — muto3. Craguu muto3a. [Iponecchl, mpoucxoasume Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJIOTUYECKUNA CMBICII MUTO34.

[Iporpammupyemasi THOEIIb KJIETKHU — aroITo3.

dopMbI pa3MHOKEHUS OPTAaHU3MOB: Oecrosioe U 1mojioBoe. Buapl 6ecnonoro
Pa3MHOXEHUSA: JICJICHUE HAJABOE, IIOYKOBAaHWE OJHO- M MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAHUE
OPraHu3MOB, €0 3HAYECHUE JIJIs1 CEJICKIIHNH.

[TosnoBoe pazMHOXKEHHE, €r0 OTJIMYKS OT O€CIIOI0TO.

Meiio3. Cranun meiio3a. [Iponecchl, mpoucxXoasiue Ha CTaIHUSIX Meio3a.
[loBenenne xpomocoM B Menose. KpoccuHrosep. buosornueckuii CMbICI H
3HAYEHHUE Meno3a.

["ameToreHe3 — mnpouecc 0Opa3oBaHUSI TMOJOBBIX KIETOK Y J>KUBOTHBIX.
[TonoBeIe Kene3bl: CEMEHHUKH M sSUYHUKU. OOpa3oBaHUE M Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrnepMaTo30u[l, SHUIEKJIeTKa) — CIepMaToreHe3 U OBOIEHE3.
OcoOEHHOCTH CTpPOCHHs SUIEKIETOK H crepMaTo3ousioB. OIII0I0TBOPECHHE.
[TapTeHorenes.

WunuBuayansHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHATBEHOTO PA3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX:
npobnenue, racTpyisnus, opraHoreHe3. IloctamOproHanbHOE pa3BuTHE. THITBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHSA: TPSAMOE, HEmpsMoe (JTUYMHOYHOe). BrusHue



Cpelbl Ha pa3BUTHE OPTaHWU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BHIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pasButue pacrenuii. OHTOr€HE3 LIBETKOBOTO PACTEHMS: CTPOCHHUE
CEMEHHU, CTAJIUU PA3BUTHUS.

JdeMoHcTpanuu:

Tabmuupr u cxembl: «POpMbI Pa3MHOXKEHUST OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereratnBHOe pa3MHOXKEHHE
pacteHui», «Jlenenne xkineTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomMocoMbl», «Knetounsiii nukimy, «Permmukauus JHK», «Mutos»,
«Meno3sy, «IIpssmoe u HenpsiMoe pa3BUTUEY, «['aMeTOTeHe3 y MIIEKOIIUTAOIINX U
4eoBeKa», «OCHOBHBIE CTAJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3ouasl
MJICKOIIUTAIOLIETO», «NUEKIeTKa MIIEKONUTAIIEro», «KapruoknHe3 B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJElb-aniuinKauus «JlegeHue KIeTKu», MOJEIb
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaAKTHYECKHUE PA0OTHI:

JlaGoparopnas pabora No 3. «HaGmronenwe muTO3a B KIJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopatopHasi pabota Ne 4. «/3yueHue CTpPOEHHS IMOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieaicTBEHHOCTh U MK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopust passutus reHeTuku. Posib uronorunu
U OMOpPHOJIOTUM B CTAHOBJICHUM TEHETHKU. BKiIall pOCCHUICKUX W 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeTonbl TEHETUKH (THOPUI0IOTUYECKHM,
[UTOTCHETUYECKUM, MOJICKYJSIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETUYECKHE
NOHATHS. [ 'eHeTnUecKasi CHMBOJIMKA, UCITOJIb3YEMAs B CXEMAX CKPELIMBAHUI.

3aKOHOMEPHOCTHU HACJIE/IOBAHUS MPU3HAKOB, YCTaHOBIECHHbIE . Mennaenem.
MoHorubpuHoe CKpelMBaHUe. 3aKOH €AMHO-00pa3usi THOPUIOB TEPBOTO
nokoJieHus. [IpaBuno noMuHUpOBaHUA. 3aKOH pacUICIICHUs TPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [10JHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIIeIOBaHMS
npu3HakoB.  lluToreHeTHueckwe  OCHOBBI ~ JUTHOPUAHOTO  CKPCIMBAHMUS.
AHanuzupyrouiee ckpernuBanue. Mcnonp3oBaHue aHamIu3uPyONIEro CKPEMBaHus
JUTsI OTIpEIeNIeHUs TEHOTHIIA OCOOU.

CuernyieHHO€E HacneA0BaHKe Mpu3HakoB. Pabora T. Moprana no cierjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyleHue cuenienrs reHOB B pe3yJibTaTe KPOCCHHTOBEPA.

XpOMOCOMHAas TEOPHS HACIIEICTBEHHOCTH. | €HeTUYECKHUE KAPTHI.



['enetnka mosia. XpoOMOCOMHOE OIpPENEIICHUE T0Ja. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omoramernsie W reTeporameTrHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHbl K3MEHUMBOCTH: HEHACIIECCTBEHHAS U HACIIECICTBEHHASI.
Ponp cpenpl B HEHACHEACTBEHHOW  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIMOHHON U3MEHUUBOCTH. BapualimoHHbIi psijg U BaprallmoHHas KpUBasl.
Hopma peakunu npusHaka. KonmyecTBEHHBIE M KaYE€CTBEHHBIE MPU3HAKH U KX
HOpMa peakuuu. CBoiicTBa MOIU(DUKAITMOHHONW H3MEHUYUBOCTH.

HacneactBennasi, wiM reHOTHUIMYECKas, W3MEHUMBOCTh. KoMOuHaTHBHAs
W3MEHUYMBOCTh. Meiio3 W TOJIOBOM TpollecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTalMoHHasi 3MEeHYUBOCTh. Kimaccudukanus MyTaiuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHbIE. HacToTa U mpu4uHbl MyTaluid. MyTtareHHubie (akTOpHhI.
3aKOH TOMOJIOTHYECKHUX PSA0B B HacaeACTBeHHOM n3MeHunBocty H. M. BaBuioga.

BHesnepHas HacneACTBEHHOCTh U U3MEHUYMBOCTD.

['enernka uvenoBeka. Kapumorun dvenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBeKa: TCHCAIOTHYCCKUM, ONTM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMHUYCCKHM,
MOJIEKYISPHO-TEHETUYECKUM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOULIBIO
[11P-ananu3a. HacnenctBenuble 3a0ojieBaHUS 4YEJIOBEKAa: I'CHHBIC OOJIC3HH,
00JIe3HU C HACJEACTBEHHOW MPEAPaCIONONKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue | TreHepaThBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpuHLMIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTHKN 1 JICYCHUS TEHETHIECKUX
OonesHel. MenuKo-TeHETUYECKOE KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TeHETHKH B MIPEJIOTBPAIICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuib! 1 cxembl: « MOHOTHOPHUIHOE CKPEIINBAHKE U €T0 IIUTOTCHETUYECKas
OCHOBa», «3aKOH PaCIICIUIEHUS U €70 [IUTOT€HETUYECKAsI OCHOBA», «3aKOH YHCTOTHI
rameT», «urnbpuaHoe ckpenmBanuey, «L{utonornueckre OCHOBBI AUTUOPUAHOTO
CKpeluBaHus», «Menos», «BzanumoaencTeue ajmienbHbIX T€HOBY, «[ eHeTnueckue
KapThl PaCTeHUH, KUBOTHBIX U YeJIOBEKa», «[ eHeTuka mnomia», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CLEIUIEHHOTO C MoJoM», «KapuoTtumel 4enoBeka M >KMBOTHBIXY,
«Bugpl n3meHunBoCcTH», «MoauduKkaloHHas U3MEHYUBOCTbY, «HacienoBanue
pesyc-hakTopay, «I'eHeTuka rpymnn KpoBu», «MyTallnOHHAs U3MEHYUBOCTD.

O6opynoBaHue: MOJEIU-aNIUIUKauu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Hemonnoe ngomunupoBanue», «JlurubpuaHoe ckpemmBanue», «llepexpécr
XPOMOCOMY, MUKPOCKOIT U MUKpotpenapart «/[po3odumra» (Hopma, myTaruu Gopmser
KPBUIBEB M OKPACKH Tena), repbapuit «I opox moceBHON.



JlabopaTopHbIe 1 IPpaKTHYEeCKUe padoThI:

Jlabopatopuast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTUOPUTHOTO CKPEIIUBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOIIPEIIapaTaxy.

JlabopatopHas pabota Ne 6. «3yueHue MoaupuKaiuOHHON U3MEHYUBOCTH,
MIOCTPOECHUE BapUALIMOHHOIO PsAJla U BAPUALIMOHHON KPUBOI».

JlaGoparopHas padbotra No 7. «AHanu3 MyTaluid y Apo30(uiabl Ha TOTOBBIX
MUKpoOIpenaparaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHne H aHaju3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IIPOLIECC. 3apOXKACHUE CEJIEKIMU M JTOMECTHUKALMS.
VYyenue H. U. BaBuiioBa 0 eHTpax MpOUCXO0KIEHNUS U MHOr000pa3us KyJibTYPHBIX
pacteHuii. LIeHTpbI IPOUCXO0XKIEHUS JOMAIIHUX KUBOTHBIX. COPT, TOpoJa, ITaMM.

CoBpeMeHHbIE METOIbI CEIEeKIIMU. MacCoBbIA U MHIUBUAYATbHBI OTOOPHI B
CEJEKIIMM PACTEHUM M KUBOTHBIX. OlEHKa »KcTepbepa. bIM3KOPOACTBEHHOE
cKkpemuBaHue — HMHOpuAMHr. Yucrasg nuHUs. CKpelMBaHUE YHUCTBIX JIUHUU.
['erepo3uc, wiu rubpuaHas cuwia. HepoJcTBEHHOE CKpelMBaHUuE — ayTOPUAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. FMIcKkycCTBEHHBIN MyTareHes U Moxy4eHue
NOJIMTLIONI0B. JIOCTHKEHUS CENEKIUN PACTEHU, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonorus Kak OTpaciab NPOW3BOACTBA. |'€HHAs MHXKEHEpHUsA. OTambl
co3ganusi pexomOunantHod JIHK u TpaHcrennbix opranusmoB. Kietounas
nHxeHepud. Kiietounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudeckue  mpobiembl. MO  —  reHeTHYecKu
MOU(DUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHOB.

Tabmuiel U cxeMbl: KapTa «lleHTphl MPOUCXOXKIESHUSI WU MHOT00Opasus
KYJbTYPHBIX pacTeHuin», «Ilopoasl qomMamHux >kMBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OtnanéHnas rudpuanzamnusy, «Padotsl akagemrka M. @. Banosay,
«ITomumnongus», «OObEeKThI OWOTEeXHOMOTUM», «KIeTOUHbIE KyIbTYyphl U
KJIOHUpOBaHue», « KoHcTpynpoBaHue u nepeHoc reHoB, XPOMOCOMY.

O6opyaoBaHue: MYJISKU IUIOA0B M KOPHEIJION0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03sICTBEHHBIC PACTCHUS.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METOJABl U JOCTHXKEHHUSI CEJIEKIMU PACTCHUU U
JKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENBHBI  Yy4acTOK, B TEIUIMYHOE XO34WCTBO, J1abOpaTOpUIO
arpOyYHHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoIIOIIMOHHAN OHMOJIOTHS.

[IpeAnockbuUlkd BO3HUKHOBEHHSI SBOJIOUMOHHOW TEOpHUH. BOJIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHME 3BOTIONMOHHON TEOpUM HA Pa3BUTHE
OHMOJIOTMU U APYTHUX HAYK.

CBuzerenscTBa 3BOMONMHU. [lajmeoHTONIOrMYECKHE: TOCIEA0BATENBHOCTD
NOSIBJICHUS. BHUJOB B IAJICOHTOJIOIMYECKON JIETONHUCH, HepexoaHble (OPMBI.
buoreorpadpuyeckue: cxocTBO U paznuuue ¢hayH U Gop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHUE: CXOACTBA M PA3NMYUSI AMOPHOHOB pa3HBIX BHUJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTUYHbIC, aHAJIOTHYHbIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJMUYECKUX MyTeH y Bcex
OpraHU3MOB.

OBomonmonHass teopust Y. JlapBuHa. IIpeanochbuiku BO3HUKHOBEHHS
JapBUHU3Ma. JIBMOKyIIME CHJIBI 3BOJIIOINMM BHJIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYECHHOCTH PECYpPCOB, HEONpPEAEIEHHAs MU3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosronuu (CTI) u €€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBostorus. [lomynsiius Kak eIMHNLIA BUIa U SBOJIIOIUU.

JIBrokymue cuibl ((hakTopbl) SBONIOLUMU BUJIOB B MpHUpoae. MyTauuoOHHBINA
Opolecc M KOMOMHATHBHasE M3MEHYMBOCTH. [lomymsiiuoHHbIE BOJIHBI U Jpend
re’oB. M3osanus 1 Murpanus.

EctecTBeHHbII 0oTOOp — HamnpaBigiommii @akrop sBomonuu. DopMel
€CTECTBEHHOT0 0TOOpA.

[TpucnocoOIeHHOCTh OPraHU3MOB Kak pe3ynbTar 3Boyonuu. [Ipumepsl
MPUCTIOCOOICHUN y OpraHu3MOB. ApoMOP(O3bI U HINO0-aJaNTAIUH.

Bunx wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUJI000pa30BaHus: reorpaduyeckoe, IK0JIOTHUECKOe.

MakposBomorusi. DPopMbl  IBOMIONUHU:  (UIIeTUYECKasd, JIUBEpPreHTHas,
KOHBEpreHTHasi, napauiensHas. HeoOpatuMocTh 3BOTIOLHH.

[TporcxoxieHne OT HecleUMaaIu3upOBaHHBIX NpeakoB. IIporpeccupyromas
crenquanu3anus. AJanTUBHAS paJHalys.

JdemoHcTpanuu:

[Toptpersl: K. JIunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.



Tabmuibl 1 cxembl: «Pa3BuTHE OpraHUYEcKOro Myupa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX ~ KUBOTHBIX»,  «ApxeonTtepukcy, «Dopmbel  OOprOBI 32
cymiectBoBanuey», «EctecTBeHHBI 0TOOpP», «MHOrooOpa3ue COpTOB PAaCTEHUII»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmumy,  «MyTtanuoHHas
U3MEHUYUBOCTB», «ApoMopdo3bl», «aumoanantanumy», «OOmas aereHepanus»,
«/IBmxkymue cunsl sBomouun», «Kapra-cxema wapmpyra nyremecrBus Y.
Jlapsunay, «bopwba 3a cymecTtBoBaHue», «[IprUCTIOCOOICHHOCTE OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE), « IKOJIOTHUECKOE BUI000PA30BAHUEY.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMH THUIIAMHU OKPAaCKH,
HA0Op IUIONOB M CeMsH, KoyuieKuus «lIpumepbl 3alMTHBIX MPHUCTIOCOOJICHUN Y
YKUBOTHBIX», MOJie]db «OCHOBHBIE HaNpaBJICHUS ABOJIOLMNY, 00bEMHAS MOJCIHb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX Y.

buoreorpadpuyeckas kapra wmupa, KoUIeKius «DopMbl COXpPaHHOCTU
UCKOMAEMbIX JKMBOTHBIX W pacTeHWi», Mojaenb ammuukanusa «llepekpéct
XpOMOCOMY, BIIayKHbIE TIpernapartsl «PazButrne HacekoMoroy», «Pa3BuTue JIarymkmy,
Mukponpenapar «/{pozoduna» (Hopma, MyTanuu popMbl KPbUTLEB U OKPACKHU TEJIA).

JlaGopaTopHblie U NPpaKTHYECKUE PA0OTHI:

Jlabopatopnasi pa6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIOY.

JlaGoparopnas pabota Ne 2. «Onrcanue npucnoco0IeHHOCTH OpraHu3ma u e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HU HA 3emuie.

JloHaydHble TPEACTABICHUA O 3apOXIEHUU >KU3HU. HaydHble rumotessl
BO3HMKHOBEHUSI JKM3HU Ha 3emiie: abWOreHe3 M TMaHCIepMusa. XUMHUYecKas
HBOMIOIMUSI. AOUOTEHHBIH CHUHTE3 OpPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
DKCIEpUMEHTANIBHOE MOATBEPKACHUE XUMUUECKOM 3BoIIOIMU. HadanbHbie 3Tansl
ouosiornueckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHHME MPOTOKIECTKH. llepBble KIETKM W WX 3BOJIIOLHS.
dopMHUpOBaHUE OCHOBHBIX IPYIIM KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuopaM. Karapxei. Apxeiickas u
npoTepo3oiickas dpbl. [lameo3oiickas 3pa u €€ mNepUoabl: KEMOPHUICKUIM,
OPZIOBUKCKHH, CUITYPUNCKUH, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHI.

Me3so301cKas 3pa U €€ NePUObL: TPUACOBBIN, FOPCKUM, METOBOM.

KaliHo3oiickass »pa u €€ TMepuoJbl: MAJCOrCHOBBIM, HEOTCHOBBIMH,
aHTPOIOT€HOBBIN.

XapakTepucTUKa KIMMaTa U TeOJOTMYECKHUX MpoieccoB. OCHOBHBIE 3Talbl
HBOJIIOIIUU PACTHTEILHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [losiBNIEHUE, pACUIBET U BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.



CucremMa OpPraHMYECKOro0 MHpAa KakK OTpakeHHe HBOIOLNUU. (OCHOBHBIE
CUCTEMATUYECKUE TPyl OPraHU3MOB.

DBOJIIOLIMS YeJIOBEKAa. AHTPONOJIOTHsI KaK Hayka. Pa3BuTue npeacTaBieHuil o
MIPOUCXOKICHUH YeJIOBeKa. MeTolbl H3ydeHHs aHTpororeHesza. CxoactBa
pa3Inyus 4eJI0BEKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHHUE YETIOBEKA.

JBrxyuiue cuibl (pakTopel) anTponorene3a. HacneacTBeHHass H3MEHUHUBOCTh
U €CTECTBEHHBI 0TOOp. OOIIECTBEHHBIN 00pa3 >KW3HU, WU3TOTOBJICHHUE OpPYIUN
TPYyZa, MBILJIEHUE, PEYb.

OCHOBHBIE CTAJIMA U BETBU SBOJIOLIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YemoBeK
yMenbld, Yenosek npsamoxoxsumi, YenoBek HeaHaepranbCckuii, Yenosek
pa3yMHbIii. Haxoakum MCKONaeMbIX OCTaTKOB, BpEMsI CYLIECTBOBaHHUs, O0JAacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 »KU3HH, OPYAUSL.

UYenoBeueckue pacbl. OCHOBHbIE  OOJIBIIIME  pPachl:  €BPOICOMIHAS
(eBpa3miickasi),  Herpo-aBcTpajoujHas  (PKBaTOpHAIbHAs),  MOHTOJOHMIHAS
(a3uarcko-amepukaHckas).  UYepTbl  MPHUCIOCOOJICHHOCTH  MPEIACTABUTENICH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBAaHMS. EJUHCTBO uUeIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactrep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuner m cxembl: «BosnukHoBeHne CoJIHEUHOM CHCTEMBI», «Pa3BuTHe
opraHuyeckoro mupa», «PacturtenbHas kneTka», <«OKUBOTHasg  KIIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHHUS YEOBEKA M YEJIOBEKOOOPAa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJloBeKay, «JlpeBHeumue moan», «JlpeBHue mroam», «llepBbie
COBPEMEHHBIE JIOAN», «HenoBeuecKre pach».

O6opynoBanue:  mymspku  «lIpoucxoxnenue — 4demoBeka»  (OHOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HeaHAepTalblla, KPOMAHBbOHIIA), CIENKH WIH
U300pKEHUS KaMEHHBIX OpYAUil MEepBOOBITHOIO 4YeJOBEKa (KaMHHU-YOIMIEPHI,
pyowra, ckpebsia), TreoxXpoHoJoruueckas TaOnuma, KoyieKius «DopMbl
COXPAHHOCTU UCKOTIAEMBIX )KUBOTHBIX U PACTECHUIN».

JlaGopaTopHble ¥ NpakTU4ecKne padoThbI:

[Tpaktuueckas padora Ne 1. «M3yyeHue ucKomaeMbIXx OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypceusi «IBOJIIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPaeBEeIUECKUI My3€ei).

Tema 3. OpranusMsbl U OKpY:KaloLas cpeaa.



DKOJIOTHS KaK HayKa. 3aJauyd U pa3felibl SKOJIOTUU. MeTO bl IKOJIOTHYECKUX
UCCJIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOuTaHWS OPraHW3MOB: BOJHAs, HAa3€MHO-BO3IYIIHAs, MOYBEHHAS,
BHYTPUOPTraHU3MEHHAs.

Oxonornueckue (daktopel. Kiaccudukaius SKoJOrHYecKux (PakTopoB:
abnoTuyeckue, OMOTHYECKHE U AaHTPOIOTeHHbIE. J[elCTBHE 3KOJIOrMYECKUX
(aKTOpOB HA OPTAHU3MBL.

AOGuoTtnueckue (hakToOphl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHu3MoB K  JEHCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buonornueckue puTMsl.

buotnyeckue ¢pakTopsl. Busbl OMOTHUECKUX B3aUMOJEHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOKMO3 U ero (opmbl. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCANM3M (KBapTUPAHCTBO, HAxXJIEOHWYECTBO). AMEHCAJIN3M, HEUTPaIU3M.
3HaueHne OMOTHMYECKMX B3aMMOJICHCTBHI JUIsl CYLIECTBOBAHMUS OPraHM3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKU nomyiasuuu. OCHOBHBIE MOKa3aTellu
NOMYJISIUMU: YHUCIEHHOCTh, IUJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanys. J[mHaMuka 4ucIeHHOCTH MONYJISILNAN U €€ PEeryJIALysl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynwe, O. ['exkerns.

Tabmuupbl u cxembl: kapta «I[Ipupoansie 30Hb1 3emuny», «Cpelbl 0OOUTaHUs
opranu3zMoBy», «@Poronepuoausm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU UHPY30puu-Typenbkn», «[lumiessie nenm».

JlaGopaTopHblie ¥ NpaKkTH4ecKne padoThbI:

JlabGoparopnas pabora Ne 3. «Mopdosiornueckue 0COOEHHOCTU PacTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padora Ne 2. «Iloacy€T miIoTHOCTH MOMYJISILIMI pa3HbIX BUIOB
pacTEeHU.

Tema 4. Coo01ecTBa 1 DKOJIOrH4ecKue CHCTEMBI.

CoobmiectBOo opraHmzMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuieBasi). Bunabl-nomMmuHanTtel. CBA3U B
OHOIIEHO3E.

Dkoyoruueckre cucrembl (dkocuctemsbl). [loHsitue 00 »sKocucremMe U
ounoreonenoze. DOyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IMPOIYLEHTHI,
KOHCYMEHTBI, peAyLUeHTbl. KpyroBopoT BEIIECTB M MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduyeckue (muieBbie) ypoBHU SKocucTeMbl. [InieBsie enu u cetu. OCHOBHBIE
MOKa3aTelid 3KOCHCTEMbl: OnoMacca, MPOAYKIUS. DKOJOTMYECKHUE MUPAMUIBI:



OPOAYKIMH, YUCICHHOCTH, Ouomacchl. CBOMCTBa 3KOCHUCTEM: YCTOHYHMBOCTD,
camoperyJsiuus, pazsurue. CyKieccus.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. JKOCUCTEMA XBOMHOIO
WJIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTPONOreHHBIE  DKOCHCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM B YPOOIKOCUCTEM.

buopasnoobpasue kak QakTtop ycToiumBocTH dKocucTeM. CoxpaHEeHHE
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenue B. U. Bepnajackoro o 6uocdepe. I'paHuiipl, cocTaB M CTpyKTypa
ouocdepnr. XKuBoe BemectBo u ero (ynknun. OcoOeHHocTH Omocdepsl Kak
rI100aNnbHOW 3KOCHCTEMBI. J[MHaMH4YeCcKOe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOre€OXMMHUYECKHUE LUKIIbI 3JIEMEHTOB (YIjiepoJa,
a30Ta). 30HAIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIU.

YenoseuecTBO B Onochepe 3emiid. AHTpOINOreHHbIe U3MEHEHUs B Ouocdepe.
['1oGanbHbIE SKOJIOTHYECKUE TPOOIIEMBI.

CocyuiecTBoBaHME MPUPOBI U yenoBeyecTBa. CoxpaHeHue OnopazHooOpaszus
KaK OCHOBa YCTOMUMBOCTH Ouocdepbl. OCHOBa pPALMOHAIBHOTO YIIPaBJICHUS
IPUPOAHBIMUA PECYPCAMU U MX UCIOJIb30BaHUE. J[OCTH>KEHMsI OMOJIOTMH U OXpaHa
PUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llenmn mnuTaHus», «IKOJIOTHYECKas MUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro  Jjeca», «buoneHos Boaoéma», «ArpoiueHo3», «lIpumepHbie
AHTPOITOTE€HHBIC BO3CHCTBUS HA IPUPOIY», « BaxkHeWIIne HCTOUHUKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BakHelInas coctaBisitomas Ouocdepni,
«®DakTopel  gerpaganuu  nouB»,  «llapaukoBelii  addexT»,  «DakTOphI
paarMoaKTUBHOTO 3arps3HeHust Ouocdepb», «OOmas crpykrypa Ouocheps,
«Pacmipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepb»,
«KpyroBopot yrinepozaa B Ouocdepe», «KpyroBopor azora B mpupoIe».

Oo6opynoBanue: Mojenb-anmnKanus «TunuuHele OMOLIEHO3BI», TepOapuit
«PactutenbHbie coo01IeCcTBa», KOJUIEKIMU «bruonieno3y, «BpeauTenu BaxHEHIIX
CEJIbCKOXO3SIICTBEHHBIX KYJbTYP», TepOapuu U KOJUIEKIIUU PACTEHUN U )KUBOTHBIX,
IpUHAJIEKAIINE K PA3HBIM 3KOJIOTMYECKUM I'pyIaM 0JHOro Buaa, KpacHas kaura
Poccuiickoit ®@enepaunn, H300paKEeHHs OXPaHSIEMBIX BHJOB PACTEHHN H
YKUBOTHBIX.



[VDIAHUPYEMBIE PE3VJIbBTATbI OCBOEHHA [TPOI'PAMMBI TIO
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornmacio ®I'OC COO, ycraHaBnMBaKOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS MPOrpamMM  cpelHero oOiiero  00pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeamera «bHoJIorus)
BBIICJIEHBI CIEAYIOIIUE COCTABIISIONINE: OCO3HAHUE O0YYarOIUMHUCS POCCUMCKON
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHNI0, HaJludyhe MOTHBAIlMM K OOy4eHHIO  OWOJIOTHH,
I[eJICHANPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEW W HCTOPUYECKUX TPAAMIMN pPa3BUTUS OHOJIIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMHM, TMPUCYIIUMU CHCTEME
OMOJOTUYECKOTO  O0pa3oBaHUs, HAIWYUE OKOJOTUYECKOTO IPABOCO3HAHUSA,
CIIOCOOHOCTH CTaBHUTh LIETTH U CTPOUTH KU3HEHHBIC TIAHBI.

JIM4yHOCTHBIE pe3yJIbTaThl OCBOEHHUS NpeaMeTa «buonorus» AOCTUTaroTCs B
€UHCTBE YYEOHOM W BOCIUTATEIBHOW JEATETbHOCTH B COOTBETCTBHHM C
TPAJAULIMOHHBIMA POCCUUCKUMU COILMOKYJIBTYPHBIMH, UICTOPUUYECKUMHU U TYXOBHO -
HPABCTBEHHBIMHU IIEHHOCTSIMHU, TIPUHSATHIMH B OOINECTBE MpaBHJIAMH U HOpMaMu
MOBEJACHUS W CIIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUA H
CaMOpAa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3ULMHU JIMYHOCTH, MATPUOTU3MA,
YBaXEHHS K 3aKOHY M IIPABOIOPSAKY, YEJIOBEKY TPYAA M CTApUIEMY MOKOJEHUIO,
B3aMMHOI'0 YBa)XKECHHS, OCpPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACIEIUIO U
TpaJULUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickon Penepanuu, nNpupojsie u
OKpYKaroLIEN cpelie.

JIngyHOCTHBIE pE3yNbTaThl OCBOEHUSA YueOHOTro mnpenMera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh M CLIOCOOHOCTH 00YUaIOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TO3UIUEH JMYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YyOEKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pacIIMPEHUE >KU3HEHHOTO
ONbITA U OMbITA ACATEIBHOCTH B MPOLIECCE PEATU3ALNN OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHON IEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O YJIeHA POCCUHCKOI0 00I1IeCTBAa;



OCO3HAHUE CBOUX KOHCTUTYILIMOHHBIX IPAB U 0053aHHOCTEN, YBaXKEHUE 3aKOHA
Y IPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM I€ATEILHOCTH IIPH CO3JJaHUN YUEOHBIX
MPOEKTOB, PEIIEHUH Y4YeOHBIX M I[IO3HABATEJbHBIX 33Jlay, BbBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UILHUIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOMW KHU3HU U OOBSICHATD €€;

YMEHUE YUYUTHIBATH B CBOMX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C pa3HBIMHU YOEKIIEHUAMHU, KYJIbTYPHBIMHU IICHHOCTAMHU U
COLIMAJIBHBIM I10JIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHbIX, [O3HABaTEIbHBIX W MCCIEIOBATEIbCKUX 3a/lad, YBaXUTEJIbHOIO
OTHOILIEHUS. K MHEHUIO ONIOHEHTOB HpU OOCYKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM IE€ATEIbHOCTH;

2) IaTpHOTUYECKOI0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUNUCKOM IPakIaHCKON UACHTUYHOCTH, MATPUOTU3MA,
YBaXXEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoii, ropaoctu
3a CBOM KpaM, cBOXO PoauHy, CBOM SA3BIK M KyJbTYpPY, IPOILIOE W HACTOSIIEE
MHOTI'OHAIlMOHAJIBLHOTr0 Hapoaa Poccuu;

LHEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEANIO U MaMSATHUKAM MPUPOIbI,
JNOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OHMOJOTMM, MOHMMAHHUA 3HAUYEHUS OWMOJOrMM B IO3HAHUU 3aKOHOB
IPUPOABL, B AKU3HU YEJIIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3amuTte OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIYXOBHBIX LIEHHOCTEN POCCUMCKOTIO HApPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MMOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JINYHOT'O BKJIaJa B IOCTPOCHHUE YCTOMYHUBOrO OyayIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJIUTEIISAM, CO3JAHUIO CEMbHA Ha OCHOBE
OCO3HAHHOTO TIPUHATHS LEHHOCTEM CEMEMHOM MKWU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAy4HOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHI;



MOHMMAaHUE AYMOIMOHATILHOTO BO3/ICUCTBUS KUBOU MPUPOJIBI U €€ IEHHOC TH;

TOTOBHOCTh K CAaMOBBIPQXXEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BocnUTAHMSA, (POPMUPOBAHUA KYJbTYPbI 310POBbS H
IMOIMOHAJIBHOTO 0JIATONOIY NS :

MMOHMMAaHME U pean3alius 3J0pOBOro U 6€30macHoro 0opasa ;xu3Hu (310poBoe
MUTaHuE, COOJTIOICHNE TUTUEHUICCKUX MTPaBUJI 1 HOPM, COATAHCUPOBAHHBIN PEKUM
3aHSATUH W OTHObIXa, peryisipHas (Qusmyeckas akTUBHOCTh), OepexHoro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DU3HUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE I1EHHOCTH TIPaBUJ HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOI0 MOBEJACHUS B CUTYALUIX, YTPOKAIOIINX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHUE MOCIEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YNOTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KypEeHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTUYECKOW M COLHAIBHOMU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHSATH TaKYyIO JAESATEIbHOCTD;

UWHTEpEeC K pazinuHbiM cepam npodecCuoHanbHON NeATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccuu W peaau30BbIBATH
COOCTBEHHBIE KU3HECHHBIE TUIAHBI;

TOTOBHOCTh ¥ CIOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3KOJIOrH4eCKOT0 BOCIIUTAHMS:

HKOJIOTHYECKHU 11€J1ecO000pa3HOe OTHOIICHHUE K TPUPOAE KaK UICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIMICHUE YPOBHSA DKOJIOTHYECKOW KYJIbTYphl: TPHOOPETCHHE OIBITA
MJJAHUPOBAHUSI TOCTYIIKOB W OIEHKM MX BO3MOXHBIX TOCJEACTBUN IS
OKpYXalollen Cpeibl;

OCO3HaHHWE TI00aJBbHOrO XapakTepa 3KOJOTHYECKHX MpoOjieM U MmyTed uX
pelieHus;

CIIOCOOHOCTH UCIIOIB30BATh MPHOOPETAEMBbIE PU N3YUSHUN OUOJIOTUN 3HAHUS
U yMEHUS T[pU  pEIIeHUd MNpodJieM, CBSI3aHHBIX C  palUdOHAIbHBIM
NPUPOAOIOIb30BaHHEM  (COONIIOICHHE  MpaBWJI  TOBEIECHUS B MPHUPOJE,
HaIMpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B DJKOCHUCTEMAaxX, OXpaHy BHUJIOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE HENPUATHE NEVUCTBUN, IPUHOCAIIMX BPEJl OKPYKAIOIEH IPUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBAaTh HEOJArONMPUATHBIE SKOJOTUYECKUE MOCIEACTBUSA
PEANPUHUMAEMBIX JEHCTBUM U IPENOTBPAILATD HX;

HaJIM4YKUE PA3BUTOTO 3KOJIOTMYECKOTO MBILUICHHMS, SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOM HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHON, KOMMYHUKATHUBHOW W COLMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU AEATEIBHOCTU 3KOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NMO3HAHHUSA:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH M OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHMUE S3BIKOBOW M YMTATEIbCKOM KYJBTYpbl KaK CpeICcTBa
B3aUMOJICUCTBHS MEXY JIFOJAbMH U MIO3HAHUS MUDA;

NOHMMaHWe crnenupuku OUOJOTUM KaK HayKh, OCO3HaHUs €€ poJu B
(GbOpMHpPOBaHMK PALMOHATBHOTO HAYYHOI'O MBILIUICHHS, CO3JaHUM LEJOCTHOIO
IpeacTaBlieHus 00 OKpYy)KaroUleM MHpPE Kak O €IMHCTBE MPUPOJbI, YEIOBEKa U
oOmiecTBa, B MO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEM M pelleHuu MpodieM
COXpaHEHUs IPUPOJHOIO PABHOBECHS;

yOEXIEHHOCTh B 3HAYMMOCTH OMOJIOTHMHU I COBPEMEHHOW I[MBUIIM3ALIUU:
oOecrieyeHus: HOBOIO YPOBHSI Pa3BUTUSL MEAMIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble MpoOJeMbl  pPa3BUTHUSA
4eJI0BEYECTBa, MOMCKA MyTel BbIX0/a U3 INI00AJbHBIX 3KOJOTHYECKUX MPOOJIeM U
of0ecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (HOPMUPOBAHMIO HOBBIX CTaHIAPTOB
KU3HY,

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWOJIOTUYECKUX 3HAHUM B IENAX
NOBBIIIEHUA OOIIEN KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON IPaMOTHOCTH O0ydYarolmuxcs, GopMUpyeMon
IIPU U3Y4EHUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIHOJIb30BaTh IIOJIydaeMble 3HAaHUS [UIsl aHalu3a H
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MHpA U MPOUCXOAAIINX B HEM M3MEHEHHIA,
YMEHHE JejaTh OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHbIX (DaKTOB U
VUMEIOIINXCS JaHHBIX C LIEJIBIO MOJYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS IS
pelieHys Npo0JIeM B peabHbIX )KM3HEHHBIX CUTYyaIUsX;

OCO3HaHUE LIEHHOCTUM HAYYHOU JEeATEIbHOCTH, TOTOBHOCTb OCYILECTBISATH
IIPOEKTHYIO M HCCIIE0BATENBCKYIO ACSITEIBHOCTD HHANBUIYAIBHO U B IPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY OOpa30BaHHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TMOJIYYCHHIO HOBBIX 3HAHWA 1O OWOJIOTUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATbDI

MeranpeameTHbie pe3ybTaThl OCBOCHMs yueOHOTo mnpeameta «buonorusy»
BKJIIOYAIOT: 3HAaYuMble i1 (OPMUPOBAHUS MHUPOBO33PEHUA OOYYAIOIINXCS
MEXKIMCIUILUTMHAPHBIE (MEXKIPEIMETHBIEC) OOIICHAYUHbIEC MOHSATUS, OTPAXKAIOIINE
LEJTOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeudUKy METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHUE, MPOLIECC,
CUCTEMa, HAYYHBIN (pakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOIIOIEHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCATbHbIE
yueOHbIe JAcicTBUS (ITO3HABaTeNbHbIC, KOMMYHUKATUBHbBIC, PETYJISITUBHBIC),
oOecrieunBaromue GpopmupoBanue GyHKIMOHATHHOW IPAMOTHOCTH M COIMATILHOM
KOMIIETEHIIMU  OOYy4YaloIIUXCs, CIOCOOHOCTh OOYYalOIIUXCSl  HCIOJIh30BaTh
OCBOEHHBIE MEK/IMCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIIbHbBIC
y4ueOHbIC IEUCTBUS B IO3HABATEILHOM U COIUMAJIBHON MPAKTHKE.

MeTtanpenMeTHbIE pPE3yJabTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro O0OILero
o0pa30BaHUs TOJDKHBI OTPAXKATh:

OBaanenne YHHBEPCATbHBIMH yueOHbIMH M03HABATE/IbLHbBIMH
NefCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE I CTBHA:

CaMOCTOSATENIbHO  (OpMYJIMpPOBaTH M AKTyaJIM3UPOBATh  MpoOiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MNPU OCBOCHHHM 3HAHUWA MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHUS, KIacCU(pUKALUH, 0000IIEHUS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIUBATH
CBSI3U C JPYTUMH MMOHATHUSIMU);

ONpEeNeNATh LEJU JACATEIbHOCTH, 3a/laBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUKEHHUS, COOTHOCUTH PE3YJIbTAThI IESITEILHOCTH C IOCTABJICHHBIMU LIEIISIMH;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS AJi1 00bsICHEHUS! (DaKTOB U SIBIICHUM
YKUBOU IIPUPOJBI,

CTPOUTH JIOTMYECKHUE PACCYXKJEeHHUS (MHIYKTUBHBIE, JEIyKTUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTHM M MPOTHUBOPEUUS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3AKIIOUCHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEICTBA ISl IPEICTABIICHUS CYIIIECTBEHHbBIX
CBA3€ M OTHOLIEHUH B H3y4yaeMbIX OHOJIOTMUECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYHMA PA3HOTO POJA, BBIIBICHHBIX B PA3JIMYHBIX WH(OPMAIIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IUIAaH PEIICHUs MPOOJIEMbl C y4ETOM aHaln3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMaTePUATbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B ICITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEeJsIM, OLIEHUBATh PUCKH MOCIEICTBUN JESTEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJHITH PA0OTY B YCIOBUSX PEaIbHOT0, BUPTYAIBHOTO
¥ KOMOWHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATH KPEATHBHOE MBIIUICHUE IPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHUA:

BJIAJICTh HABBIKAMH Y4EOHO-UCCIE0BATEIbCKON U TPOCKTHOM JIEATEIbHOCTH,
HAaBBIKAMHM  paspelieHus MpoOjieM, CHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITETFHOMY TIOUCKY METOJIOB PEIICHUS MPAKTUUYECKHUX 33124, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MIO3HAHUS;

UCIOJb30BaTh PA3JIMYHbIE BHUJIbI JACATEIBHOCTH IO IOJYYEHUIO HOBOTO
3HaHMUS, €r0 HHTEPHpETalNH, MNPeoOpa3OoBaHUI0 U TMPUMEHEHUIO B Y4EOHBIX
CUTYaIUsX, B TOM YHCJIE TIPU CO3aHUU YUEOHBIX U COIIMATBHBIX MPOCKTOB;

(dbopMHpPOBATh HAYYHBIH THUI MBIIIJICHUS, BIaICTh HAYYHOW TEPMHUHOJOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH,

CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3aJadyl B 0Opa30BaTEILHOU
NESATEITLHOCTH U KU3HCHHBIX CUTYAIUAX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PeIIeHUs, HaXOAUTh apIyMEHTHI JIJIsl J0Ka3aTeIbCTBA CBOMX
YTBEPKJICHU, 3a]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHHUS;

aHANIM3UPOBATh TIOJNYYEHHBIE B XOJE pEUICHUS 3aJaud  Pe3yNbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYalUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHbIN MOUCK IEepeHoca CPEICTB M CIOCOOOB
NENUCTBUS B MPOGECCUOHAITBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B TIO3HABATENBHYIO M IMPAKTUYECKYIO OOJIACTH
KU3ZHEIEATEeIbHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE WJCH, MpEJiaraTh OPUTHHAIBHBIC MOJXOAbI M pEIICHUS,
CTaBUTbH NMPOOJIEMBI U 33/1a4H, JOITYCKAIOIIUE alIbTEPHATUBHBIC PEIICHUS.

3) paboTa ¢ uHpopmMaumeii:

OPUEHTHUPOBATHLCS B PA3IMYHBIX MCTOUYHUKAX MH(pOpMAINK (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIONMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIOBApsSIX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH
UHGOPMAIUIO PAa3TUYHBIX BUAOB U (HOPM MPEACTABICHUS, KPUTHUYECKH OLICHUBATDH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3TUYHBIE METOMBI MPH MOUCKE U
otOope Omosornueckoi MHGOpMAIHK, HEOOXOMUMOM 711 BBIMTOTHEHHUS YICOHBIX
3aj1ay;

npuoOpeTaTh OIBIT HCIOJIb30BaHUA HUH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BAHMS PA3IMUHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAIbHYIO  (QOpMYy  MpEICTaBICHHS
ounosiorndeckoi nHGopManmu (cxemMbl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU H
Apyroe);

UCIIOJIb30BaTh HAay4yHbIH $3bIK B KauyeCTBE CpeacTBa IMpu padbore C
Ovonornyeckod HHPOpMaUuen: NPUMEHATh XUMUYECKHE, (U3UYECKUE U
MaTE€MaTUYECKUe 3HaKW W CUMBOJIBI, (OpMyIbl, abOpeBHATYypy, HOMEHKJIATYpY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJISAHOCTH;

BJaJeTh  HABBIKAMU  pACIO3HABaHUS W 3alUTel  WHOpMAaIuH,
UH(OPMAIIMOHHON 0€301aCHOCTH JTUYHOCTH.

OgilaieHHe YHUBEPCAJbLHBIMU KOMMYHUKATUBHBIMU /I CTBUAMM:

1) ob1menne:

OCYIIECTBIISATH KOMMYHHUKAIIUU BO BCeX c(pepax »KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYKJIaeMOH TeMbl (YMEHHUE 3a]aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCUTEIBHO BBIMOJHEHUS MpeajaraeMoiu
3aJ]a4uM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMI JPYTUX YYaCTHHUKOB
JIAaJiora Win TUCKYCCUN);

pacrno3HaBaTh HeBepOalibHble CpeICTBa OOIICHHs, IOHUMATh 3HAYEHUE
COLIMAJBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MTEPETOBOPHIL;

BJIAJIETh Pa3IMYHBIMH Ccrioco0aMu OOIIEHHUS U B3aMMOJCHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKHUTEIFHOE OTHOIIEHUE K COOECEIHUKY
U B KOPpeKTHOU popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs JeTeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHONW M WHIAMBUAYATbHON
paboThI MPU PEIICHUH OMOJIOTMYECKON MPO0OJIeMbl, 000CHOBBIBATh HEOOXOMMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOACHCTBUS IIPU PEUICHUN YUEeOHOM 3a/1a4u;

BbIOMpAaTh TEMAaTUKy U METOJbl COBMECTHBIX JAEHUCTBUN C y4&€TOM O0OIIuX
MHTEPECOB M BO3MOXHOCTEH Ka)kI0TO YJeHa KOJUIEKTHBA,

OpPUHAMATh LEJIM COBMECTHOM  JESITeNbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS TO €€ JIOCTMXKEHHIO: COCTaBJATh IUIaH JIEWCTBHIA,



pacrupeneniaTb poiu ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKI0I0 yYaCTHUKA KOMAH/Ibl B OOIHIA
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPHUSIM;

npe/iaraTb HOBBIE MPOEKThI, OLEHMWBATh HJEH C TO3ULHMH HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IMOBEACHUE B PA3ITUYHBIX
CUTYaLUsIX, IPOSBIIATh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMY 1eHCTBUSIMU:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHMS JJIA BBISIBICHUS MNpoOJEM U HX
pelIeHUsl B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW I1I€JIEBHIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JICHCTBUSIX M IMOCTYIIKax MO OTHOIIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 30POBbIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENIbHO COCTaBJIATH IUIaH PELICHUS POOJIEMBbI C YYETOM UMEIOIIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUTCHHUI;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacImpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUN;

JieaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pellIeHuE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW 3PYIULIMH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATh CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMHM  TIO3HABaTEJIbHOW  pedIieKCMu  Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA M MBICIUTEIbHBIX MPOILECCOB, HX pE3yJbTaTOB U
OCHOBAaHM, MCHOJB30BaTh NMPUEMBI pediieKCHH Ui OLICHKU CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

yMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATh PEIICHUS] MO HUX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apTyMEHThl JAPYIUX TMpPU aHAIMU3€ PE3yJbTaTOB
NEATEIIbHOCTH;



3) npuHsiTHE ceOsl ¥ APYTUX:

IPUHUMATh Ce0sl, IOHUMasl CBOU HEJOCTATKHU U JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI M AapryMEHTbl JAPYTHX NpPH aHaju3€ pe3yJIbTaTOB
NEATEIBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OLIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C IO3ULIMHU JIPYTOro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHHsl nporpamMmbl COO mo Ouosorud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue A yueoHoro npenmera «buomorus»
Hay4yHbI€ 3HAaHUS, YMEHUS U CIIOCOOBI JEHCTBUIl MO0 OCBOEHUIO, UHTEPIPETAINH U
npeo0pa3oBaHUI0 3HAHWM, BUbI AEATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B PA3JMUYHBIX YYEOHBIX CUTYyalUsiX, a TaKK€ B pEaJIbHbBIX
KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Oumosorumeil. B mporpamme npeameTHble
pe3yJIbTaThl MIPEICTaBICHBI IO FoJjaM 00yUYEeHHUS.

[TpenmeTHbIe pe3yibTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJIM OUOJOTUM B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHUsS, O BKJIAJE POCCUUCKHUX U
3apyO€XHbIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHE OUONOTUH, (YHKIHMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA ISl pEICHUS )KM3HEHHBIX 3a/1ay;

YMEHUE PACKpbIBATh COJIEp)KaHUE OMOJIOTMUECKHMX TEPMHHOB W TMOHATHIA:
KU3Hb, KIIETKA, OPraHu3M, METa00JIu3M (0OMEH BEIIECTB U MTPEBPALICHIE YHEPTUN),
roMeocTa3 (caMOperyyisilus), YpPOBHEBas OpraHHU3alusl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHHUE (PEMPOIYKIHS), HACIEICTBEHHOCTh, U3MEHUHUBOCTh, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKHE TeopuH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, ILIEHTpaJbHAs J0rMa MOJEKYJIspHON Ouoinoruu), 3akonsl (I
Mennens, T. Moprana, H. . BaBunoBa) u yuenus (0 1eHTpax MHOTO0Opa3usi u
MIPOUCXOXKIEHUS KyIbTypHBIX pacTeHuit H. Y. BaBuiona), onpeaensiTh rpaHUIlbl KX
MPUMEHUMOCTH K )KMBBIM CHCTEMAM;

YMEHHE BJIaJIETh METO/IaMU HAy4YHOTO MMO3HAHUS B OMOJOTHH: HAOIIOACHHUE U
ONMCAHME YKUBBIX CHUCTEM, NPOLECCOB W SIBICHHI, OpraHU3alMs W NPOBEICHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIJIBUKEHUE TUTIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXIY HUCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHHE TOJYyYEHHBIX pPE3yJbTAaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MMOHATHI, TEOPHUI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHMH ITOJYYEHHBIX PE3YJIHTATOB;



YMEHHE BBIJCNATH CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KIETOK MPOKAPHUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB M MPEBpAICHUs SHEPTUU B KJETKe, (POTOCHMHTE3A,
IJIACTUYECKOTO W JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHMS, PAa3MHOXKEHUS, WHIUBUAYAJIbHOTO PpPAa3BUTHUA  OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSATh MOJyYEHHBbIC 3HAHMUSA JJIs1 OOBSICHEHHS OMOIOTHMYECKUX
MPOLIECCOB U SIBJICHUM, JUIsl MPUHSTHS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM
KU3HM C LENbl0 oOecreyeHus Oe30MacHOCTH CBOErO 3JI0POBbS U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOIIOCHHSI HOPM I'PaMOTHOTI'O MTOBEACHUS B OKPYKaroIIen
IPUPOTHON Cpene, MOHUMAaHHE HEOOXOAMMOCTH HCIIONBb30BAHUSA JOCTHIKCHUN
COBpEMEHHOM ouonoruu  u OMOTEeXHOJNIOTUH Ui PaIlMOHAJIBHOTO
IPUPOIONOIb30BAHMS;

YMEHHME pelaTh JJIEMEHTapHble TIEHETHMYECKHE 3aJauyd Ha MOHO- H
IUTUOPUIHOE CKpEIIMBaHUE, CIEIUICHHOE HACleJJOBaHUE, COCTABJIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUA ISl TPEJCKa3aHus HACIEIOBAHUS MPHU3HAKOB Y
OpPTraHN3MOB;

YMEHHUE BBINOIHATh JTA0OpPATOPHBIE W TMPAKTHUYECKUE PabOThI, COOIIOIATH
npaBuiia Ipu padoTe ¢ y4eOHBIM U TAOOPATOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OICHMBATh H HMHTEPIPETUPOBATH HH(DOPMAIINIO
OMOJIOTMYECKOTO COJIEP’KaHWs, BKIIOYAIONIYI0 TICEBIAOHAyYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MacCOBOM MH(MOPMAINHU, HAYIHO -TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE acCleKTbhl COBPEMEHHBIX HCCIIEIOBaHUM B OHOJIOTHUH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111as8 6MOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJbKUX MCTOYHUKOB, IPAMOTHO
WCITIOJIb30BATh TIOHSITUIHBIN anmapaT OUOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHHs yueOHOro mnpenmera «buonorus» e 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTMHM B CUCTEME HAYyYHOTO
3HAaHWSI ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMHU COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KApTUHBI MHUpPAa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUUCKHUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE Ouonorud, (HyHKIHOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKa Il pEIICHUS )KM3HEHHBIX 3a/1ay;

yYMEHUE PACKPBIBATH COJICPKAHNE OMOTOTMUECKIUX TEPMUHOB U MOHSATUIN: BU/L,
HOMyJALNSI, TEHO(OH, SBOJIONUS, ABIKYIIHE CUJIbl ((AaKTOPbI) 3BOJIOINUH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHUI000pa30BaHUE, IKOJIOTHYECKUE (AKTOPHI,
IKOCHCTEMa, MPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTbl, UENu MUTaHUS,
HKOJIOTHYECKasl mupamuaa, OuoreoleHos, onocdepa;



YMEHUE H3JIaraTb OWOJOTMYECKHE TEOpHH (3BOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpPUS DHBOJIIOIMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncrtea K. M. bapa, yepenoBaHus IIaBHBIX HANpaBJICHUA U
nyteit sBomonun A. H. CeseproBa, yuenus o 6mocepe B. WU. Bepnasnckoro),
ONPENENATh TPAHULIBI UX TIPUMEHUMOCTHU K )KUBBIM CUCTEMAM;

yMEHHUE BJIaJIETh METOJaM1 HAyYHOTO MO3HAHUSI B OUOJIOTUM: HAOJIO/ICHUE U
ONHMCAHKME MUBBIX CHUCTEM, IPOLECCOB W SBJICHHI, OpraHU3alMs W NPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUKEHHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HUCCIEAYEeMbIMU BEIUYMHAMH, OOBSICHEHHE TMOJYYEHHBIX PE3yJIbTAaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MMOHATHI, TEOPUN U 3aKOHOB, YMEHUE AENaTh BbIBOAbI
HA OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKH CTPOCHHSI OMOJOTMYECKHX
OOBEKTOB: BHUJOB, MONYJISALUUN, HNPOAYLEHTOB, KOHCYMEHTOB, pEAYyLEHTOB,
OMOreolEHO30B M JKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJEJICTBEHHOU
W3MEHYUBOCTU, €CTECTBEHHOIO OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JE€UCTBHUSI HKOJOTMYECKMX (DAaKTOPOB Ha OpPraHM3Mbl, IEepeHoca
BEILIECTB M IIOTOKA HSHEPrUM B HKOCUCTEMAX, AHTPOIOIEHHBIX H3MEHEHUU B
HKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOT€OXMMUYECKUX
IIUKJIOB B Omocdepe;

YMEHUE MPUMEHATH MOJIYYEHHBbIE 3HAHUSA I OOBSICHEHUS OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUMW, JUJI NPUHATUA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C Lenplo olecrieyeHus O€30MacHOCTH CBOETO 3/I0POBbS U 370POBbs
OKPY>KaIOILKX JII0/IeH, COOIIOCHHSI HOPM T'PaMOTHOT'O MTOBEACHUS B OKPYKaroIIen
OPUPOJTHOM cpene, MOHMMaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallMOHAIBHOTO MPUPOIONOIB30BAHMS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJIOTHYECKUE 3a7auM, COCTABIIATh CXEMbI
MEepPEeHOCa BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMU MUTAHUS);

YMEHHE BBINOJHATH JIa0OpaTOpHBIE U MpaKTUYecKue paboThl, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYyI0BaHUEM;

YyMEHUE KPUTUYECKH OIIEHUBAaTh M HWHTEPIPETUPOBATH HH(MOPMAIUIO
OMOJIOTUYECKOTO  COJIEP’KaHUs, BKIIOUYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MAacCOBOM MH(OpPMAIMH, HAYYHO -TIOMYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  [OOAJbHBIE  JKOJOTUYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaThb COOCTBEHHBIE ITMCBMEHHBIE W YCTHBIE COOOIICHHS,
0000mmas 6uosornueckyro MH(POPMAIUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pPa3/1ejioB H TeM nudpoBLIe
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMmbl Bceero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! brostorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBnIe cuCTEMBI M KX OpraHU3alns 1 bubmorexa LIOK
p . https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKH3HENATETLHOCTE KIeTKH 6 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE bubmuorexa [JOK
5 5 1
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnencrBeHHOCTS 1 UBMEHUUBOCTD 3 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OHMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
bu6mmoreka [JOK
P 1
8 C3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne ni/m P Konrpoasnbsie IIpakTnyeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bu6nuoreka [JOK
! IBOMOIHOHHA] GHONOrHS J ! https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnmnorexka HOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 OprasH3Mbl i OKpy:iaiomas cpeaa > https://m.edsoo.ru/7f41cc74
bubmnorexa IIOK
4 Coo0111ecTBa ¥ DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnnoreka IIOK
S Peseparioe Bpems 2 https://m.edsoo.ru/7f41lcc74
OBILIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bl TTO3HAHUS KUBOM
npupossl. [Ipaktrdeckas padota
2 NE lp«IJ/lIcnonI:)somHne a3rJ)II/ItIHI)IX 1 0.5 bubmmorexa [JOK
B P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3YYEHUH
OMOJIOTHYECKUX 00BEKTOBY
3 buoisiornueckue cuctemsi, 1 bubnuoreka [{OK
MPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XuMHUuecKkui coctaB KieTku. Bona 1 bubmuorexa [{OK
Y MUHEpaJbHBIE COIU https://m.edsoo.ru/863e674e
bubnunorexa LIOK
5 b . 1
e, COCTaB ¥ CTPOCHHE Ok https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 bu6muotexa [JOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
7 VYraeBospl. JInmuasr 1 bubmorexa HOK

https://m.eds00.ru/863e6870




bu6nmoreka [IOK

8 Hyxennossie kuciorsl. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u meTonbl n3y4eHus bubnuoreka [JOK
kyieTku. Kierounas teopust https://m.eds00.ru/863e6e88
10 KneTka kak 1nenoctHas xuBas
cucrtema
CrpoeHnue 3yKapuoTHYECKON
kieTku. JlabopaTopHas padora Ne 2
«M3yueHune cTpoeHus KIETOK Bbu6mmotreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHEC)»
bubnuoreka [{OK
12 OOmeH BemecTs uiM MeTaboH3M https://m.eds00.ru/863e766¢
bubnmorexa LIOK
13 Potocures. XemocHnres https://m.eds00.ru/863e7c98
. bubnuoreka [{OK
14 DHepreTHieckHi ooMen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kiaeTku. MuTos.
15 JlaGopaTtopHnast pabota Ne 3 05 bubmuoreka [IOK
«Habmnronenne MuTo3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunres 6enka. Peaknus bubmuorexa [IOK
MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OENKa bubmmorexa [JOK

https://m.edso0.ru/863e796e




18 Hexkierounsie popmMbI )KU3HU — bubnmnoreka HOK
BUPYCBI https://m.eds00.ru/863e7540
bubnuoreka [{OK
19 @opMBI PA3MHOXKEHUS OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0o.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 bubmmoreka [JOK
«3y4yeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTIpEnapaTax»»
29 WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U bubnmorexa LOK
https://m.eds00.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACTIEAOBAHUS
24 MPpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [JOK
P ] pra https://m.eds00.ru/863e8878
CKpEIIMBAHHE
UTHOPHUIHOE CKPEIUBaHUE.
25 ';[aKOH iejaBHcm\forlg bubmmorexa [JOK
https://m.eds00.ru/863e89a4
HACJIEJOBaHUsI IPU3HAKOB
CuernieHHOe HaClIeJOBaHHE
26 npu3HakoB. JlabopaTtopHas pabota 05 bubnmnoreka HOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUIAHOTO U AUTHOPUIHOTO

https://m.edso0.ru/863e8c60




CKpEIIMBAaHUA Y IPO30(UIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

I'eneruka nona. HacnenoBanue bubmuorexa [JOK
27 1
MIPU3HAKOB, CIEIIJIEHHBIX C TIOJIOM https://m.edso00.ru/863e8c60
H3menunBocTs. Henacnencreennas
W3MEHYMBOCTh. JlabopaTopHas
paborta Ne 6. U3yuenue bubnmoreka [JOK
28 - 1 0.5
MOIU(PUKAITIOHHON U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BaPHALIMOHHOTO Psiaa
Y BapUallMOHHOU KPUBOI»
Hacnencrsennas n3MeHYHBOCTE.
JlaGopaTtopHnast pabota No 7. bubmuoreka [IOK
29 . 1 0.5
«AHanmu3 MyTaluun y 1po30hus https://m.edso00.ru/863e8efe
Ha TOTOBBIX MUKpOTIpEnaparax»»
bu6mmoteka IIOK
30 Penetiia wenosexa 1 https://m.eds00.ru/863e8d78
Peseprubriit ypok. O60011eHIE TIO
31 TeMe «HaciaeqcTBEHHOCTD U 1
M3MEHYUBOCTH OPTaHU3MOBY»
but6mmoreka [IOK
32 Cenekuus kax HayKa 1 mpouece L https://m.eds00.ru/863e9214
33 MeTobl U IOCTHKEHUS CeNTeKIINU 1 bubmmoteka IIOK
pacTEeHN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHnonorus kak orpacib 1 bubmuoreka [IOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KouauyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonrTpoabsubie IIpakTnueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3y4eHUS 1 bubmorexa LIOK
https://m.eds00.ru/863ea20e
) WcTopus pa3BuTHS NpeAcTaBIeHUN 1 Bu6mmoteka [IOK
00 3BOJIOIUU https://m.eds00.ru/863e9570
bubmmoreka IIOK
3 MuipoosomowHs 1 https://m.edso00.ru/863e9cle
[Tomynsmus Kak 3ieMeHTapHas
eIMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopuas padora Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB I10
MOP(}OITOrHUECKOMY KPUTEPHIO)
5 JIBuokymiye cuibl (3JeMEeHTapHbIe 1 bubmmnoreka HOK
(haKTOpHI) SBOIOLINH https://m.edso0o.ru/863e9da4
. bubnuoreka [{OK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BH1000pa3zoBanue. JJaboparopHas 1 05 bubnuotexa [JOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPTaHUu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubmuoreka [IOK

MaKpO3BOJIOIHH

https://m.edsoo.ru/863e9cle




Heob6patumocTs 3BOTIONINH

Wctopus xu3Hu Ha 3emiie U

10 METO/IbI €€ U3YUCHUS
11 I'unoressl NPOUCXOKIACHUS KUZHH bubnuoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie no 3pam bubnmnoreka [HOK
U MepuoJiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [TpakTryeckas padora Ne 1 05 Bbu6mmoteka [IOK
«M3ydeHre HCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX
14 CoBpeMeHHas cuctema bubmmoreka [JOK
OpraHUYE€CKOro MUpa https://m.edsoo.ru/863ea48e
OBOJIIOIHS YSIOBEKA bubnunorexa LIOK
15
(anTpoOmOTEHE3) https://m.edso0.ru/863eac2c
16 JIBmoxymiue cuibl (PaKTopsl) bubnuoreka [{OK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnnorexa [JOK
ajanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O600IICHHE 110
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKoJ0rus Kak HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
Abuotnyeckue GakTopsbI.
Jlaboparopnast pabora Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

22 pacTeHuii U3 pa3HbIX MECT 0.5 bubmmorexa [JOK

https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubnunorexa LIOK

23 Buorutieckue paxTopel https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiun. [Ipaktuyeckas pabora

24 Ne 2 «[Toncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHuin»

o5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHoLEeHO03 https://m.edso0o.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(?KOCHUCTEMBI) https://m.eds00.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN

97 9KOCHUCTEMBI. JKOJIOTUYECKHE bubmuoreka [JOK
nupaMuibl. CBOHCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [TpupoaHbIE SKOCHCTEMBI

29 AHTpPONOT€HHBIE YIKOCUCTEMBI

30 buocdepa — rinobdanpHas bu6muoreka [IOK

3KOCHUCTEMA 3EMITHA

https://m.edso0.ru/863ebb5e




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnoreka HOK
ouocgepsl https://m.edso00.ru/863ebd16

32 YenoseuecTBo B Orochepe 3emnn 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PezepBHblit ypok. O0o01eHne

34 TeMmbl «Co00I1IIeCTBa U 1
HKOJIOTUIECKUE CHCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10-11 xnaccel/ Annpeea H.JI., OOmiecTBo ¢ OrpaHMYeHHOM
otBeTcTBeHHOCTHIO « 1O MHEMO3IHA»

* buonorus, 10-11 knaccsl/ Baxpymes A.A., bypckuii O.B., Paytuan A.C.,
Ponuononra E.N., PozanoB M.H., O611ecTBO C orpaHn4eHHON OTBETCTBEHHOCTHIO
«bamaccey»

* buonorus, 10-11 kmaccel/ 3axapoB B.b., Pomanosa H.U., 3axaposa E.T.; nmox
penakmueit Kpukcynosa E.A., O01mecTBo ¢ orpaHiYe€HHON OTBETCTBEHHOCTHIO
«Pycckoe cnoBo - yueOHUK»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6orioB A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., Akunonepnoe o61miectBo «31aTeabCcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIbBI JISI YUYUTEJIA

1 .ITaceynuk B.B. Meroanueckoe mocooue.
buonorus.bakrepuu,rpubsl,pactenus.S kinacc.M.:JIpoda,2019 r

2 dxymkuna E.A.,ITonosa T.I'.,Tpaxuna E.B.buonorus.IIpoektHas
JeATeNbHOCTh yualuxcs 5-9 kiacc.Bonarorpan,uza-go "Yuurens"

3.Mumkuna 1.®.buonorus.lloypounsie miansi(dacTs | -2)Boarorpa,uza-so

"Vyurens-ACT"



4.1lenensieBa O.A.,Cynuosa 1.B.IToypounbie pa3paboTku 1o
ouosiornu.Yenosek.M.:"Bako",2022 r

5.IlenensieBa O.A.,Cynuosa U.B.IToypounsie pazpaboTku no odiiei 61noaoruu.9
kn1acc.M.:"Bako",2021 r

6.11lenuxoBa E.1O. Tloypounslie nnansl. BBegeHuE B 00111y10 OMOJIOTHIO U
sKoJIorui0.9 knacc.Bonrorpan,u3a-go "Yuurens",2020 r

7.JIsicenko N.B. [Toypounsie mnansl. buonorus. 10 knace.Bonrorpan,uza-o
"Vuurens",2019 r

8.Uepenunkona ['.B.IToypounsie mansl. buonorus. 11 knacc.Boarorpan,uza-so
"Vuurens",2019 T

9.MyxamemxkanoB W1.P. TecTsl,3aueThl,0uiionpocs! mo 6uonoruu.10-11
kiaccel.M.:"Bako",2021 r

10.AnmudepoB A.B.KoMHaTHBIE pacTeHUS B IIIKOJIE:HAOTIOICHUS U
skcriepuMenThl.M.: [Ipoa,2020 r

11.Monuesa A.}O., Topranos A.B.buonorus B cxemax u Tabnumax.dddexTuBHas
noaroroska k EI'D.Mocksa, 2022 r

12.Kupunenko A.A.buonorus. COOpHHUK 3a/1a4 110 TCHETHKE JIJIS TOATOTOBKH K
EI'D..JIETUOH,2023 r

13.Kupunenko A.A.MonekymsipHas Ouosiorus. COOpHUK pa3sHOYPOBHEBBIX
3aganuid 1 moaroroBku k EI'2.JIETIOH,2018 r

14 KonecunkoB C.W.buomorus.Oxomorus.llogroroska k EI'3.JIETTMOH,2019 r

15.1{p16acoBa B.W. buonorus.5 kimacc.Onumnuanst. Boarorpan,2010 r



16.Boponnna I'.A.,BanoBa T.B.buonorus.IInanupyemsie pesynprarsl.CucteMa
3aganuil 5-9 knaccel.M.:IIpocsemenne,2015 r

17.T'anymkoBa H.W.buosorusa. ) Kusotssie. I loypouHblie 1ianbl.7
kiacc.Bonrorpan,2018 r

18.3axaposa H.FO.KoHTposbHbIE U TPOBEPOUHBIEC PAOOTHI 110 OMOJIOTHH.T
kinacc.M:Ok3amen,2018 r

19.KonsutoBa H.A.Xumus u Ouosorus B Tabiunax u cxemax.PoctoB-Ha-

Hony,2022 r

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://bio.1lseptember.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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