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HHOACHUTEJIBHASA 3ATINCKA

I[Tpu pa3paboTke MporpaMMsl MO0 OMOJIOTHU TEOPETHYECKYIO OCHOBY JUISL OTIPE/ICICHUS TOAX00B K
(opMHPOBaHHIO coAepKaHuUs yueOHOro nmpeameTa « bHonIorusy CoCTaBHIIN: KOHIENTYaJIbHBIE TTOJIOKEHHS
OI'OC COO o B3anM00OYCIOBICHHOCTH LEJeH, coaepKaHus, pe3yabTaToB 0OyueHHs U TpeOOBaHUH K
YPOBHIO TOATOTOBKH BBIITYCKHHKOB, MOJIOXKEHUs 00 OOMMX WENsIX W MPHHIUMAX, XapaKTepU3YIOLINX
COBpPEMEHHOE COCTOSTHHE CHCTEMBI CpeHero obuiero odpazoBanus B Poccuiickoit denepanum, a Takxe
MOJIOXKEHUs1 o crenupuke OWojoruu, e€ 3HaYeHWH B TO3HAHMU >KUBOW NPHUPOABI M 0OOECIICUeHUH
CYLIECTBOBAaHUS YeJI0BeYecKoro odmectBa. CornacHo Ha3BaHHBIM TOJIOKEHHSM, ONPEIeIICHbl OCHOBHEIE
(GYHKLIUH TPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMma mo Owuonormu [aéT TMpeACTaBICHHE O IeNsaX, o0 oOmei crpaTernd oOydeHus,
BOCIIUTaHUSI W Pa3BUTUSI OOydyaromuMXcs CpeAcTBaMH ydeOHOro mpeamera «buomorus», ompenenser
o0si3aTeNnbHOE MPEAMETHOE COJIepKaHUE, €ro CTPYKTYpY, paclpelefieHHe M0 pasfeiaM U TeMau,
PEKOMEHIIyeMYI0 TIOCIIEI0BATEIbHOCTh M3YUEHHsI YYeOHOrOo MaTepHuaia C Yy4ETOM MEKIpPEAMETHBIX U
BHYTPUINIPEJMETHBIX CBsI3€H, JIOTMKH 00pa30BaTelIbHOTO Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH
o0yJaronmxcsl.

B mporpamme 1o OHONOTHH TaKXe YYHUTBHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METaIrpeIMEeTHBIM U MPEAMETHBIM pe3yibTaTaM oOydeHHsl B (JOPMHUPOBAHHM OCHOBHBIX BHUOB y4eOHO-
MO3HABATEIBLHOW JICATCIILHOCTH/YUYCOHBIX JIEHCTBUIA OOYYarOIIMUXCsl TI0 OCBOCHUIO  COJEPIKaHUS
OHMOJIOTHYECKOro 00pa30BaHusI.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPHHIIAI
MPEEMCTBEHHOCTH B M3yYeHHUU OMOJIOTHH, O6Jarogapsi 4eMy B HEH MpocMaTpHUBaeTCsl HANPABICHHOCTh HA
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHMEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS], LIEHHOCTHBIX
OpPHEHTAlM{ JIMYHOCTH, KOJIOTUYECKOr0 MBILIUICHHS, HPEACTaBICHUH O 3A0pOBOM 00pa3e >KU3HU H
OepeXHBIM OTHOIIIEHHEM K OKpyXaromed mnpupogHod cpeme. Iloatomy Hapsny ¢ Hu3ydeHHEM
00111€0M0JIOTHUECKUX TEOPHUil, a TaK)Ke 3HAHUH O CTPOCHMH >KUBBIX CHCTEM PAa3HOTO PaHIa U CYLIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOLECCOB B IporpamMme MO OHOJOIMH YIENCHO BHHMaHHUE
WCIIOJIb30BaHMIO TOJTYYEHHBIX 3HAHWH B ITOBCEAHEBHOW >KM3HU JUIA PELICHUS MPUKIAAHBIX 337ad, B TOM
yucne:  NpoQWIAKTUKM  HACIEJACTBEHHBIX  3a00JE€BaHMI  YeOBEKa,  MEAMKO-TeHETHYECKOIro
KOHCYJIbTUPOBaHUs, OOOCHOBAaHHUSI 3KOJOTMYECKH LEeeCOO0pa3HOro IMOBEACHUS B OKpYXKaromei
NPUPOAHON cpelie, aHaNK3a BIUSHUS XO3HCTBEHHON AEATENbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOAHBIX
Y UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHHE BHUMAHUS K NPUKIATHON HapaBIEHHOCTH y4yeOHOro mpeaMeTa
«buonorus» MpoANKTOBaHO HEOOXOAMMOCTHIO 00ECTIEUEHUS YCIOBHUI AJIs PELIEHHs OJJHOM M3 aKTyaIbHBIX
3a[a4 LIKOJIBHOr0 OMOJI0rHIecKOro 00pa3oBaHus, KOTopas npearoaraet popMupoBanue y o0yyaromumxcs
CIOCOOHOCTH aJaliTUPOBAThCS K M3MEHEHUSIM JMHAMHYHO Pa3BHUBAIOIIETOCsI COBPEMEHHOTO MHpa.

Buosnorus Ha ypoBHe cpegHero od1ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMupoBaHie y 0Oyuaromuxcs MPEACTABICHUI O HayyHOH KapTHHE MHUpA, paciiupseT U 00o0IaeT
3HaHUS 0 )KUBOU NPUPOJE, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM OPraHU3aIlIH U YBOJIIOLNH, CO3AaET
YCIIOBHSL JJIsl: TO3HAHUSI 3aKOHOB YXKHMBOHM Npupozabl, (GopMUpoBaHUS (DYHKIMOHAIBHOM TI'PaMOTHOCTH,
HaBBIKOB 3JIOPOBOTO W Oe3omacHoro o0pas3a >KHU3HU, DKOJOTHYECKOTO MBIIUICHHS, IIEHHOCTHOTO
OTHONIEHUS K )KMBOM MIPUPO/JIE U YETOBEKY.

Bonbmioe 3Hadyenre OMOJIOTHS UMEET TAKIKE IJId pEICHUA BOCIIUTATCIIBHBIX U Pa3BUBAIONIUX 3a/1a4
cpemHero oémiero o0pa3oBaHWs, CONMATU3ANMK OOydaroruxcs. M3ydeHue OWOIOTHH OOecreurBacT
YCIIOBUA JIA q)OpMI/IpOBaHI/ISI HUHTCIIJICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX H I/IH(i)OpMaHI/IOHHI)IX HaBBIKOB,
3CTETHYECKOM KYJIBTYPBI, CHOCO6CTByeT HUHTCTpalun OMOJIOTHYECKUX 3HAHWH C npeaAcTaBJICHUAMU U3
JPYruxX y4eOHBIX MPEIMETOB, B YacCTHOCTH, (HU3MKH, XUMHUU U reorpadun. Ha3zBaHHbIe MOJOXEHUS O
npe/Ha3HaYeHUN Y4eOHOTo mnpenMmera «BHOIOTHS» COCTaBHIM OCHOBY JJISl OINPEJCNCHHs MOJXOJIOB K
0TOOPY U CTPYKTYPHPOBAHUIO €TI0 COACPKAHUS, TIPECTABICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.

Ot60p comepkanms yaeOHOTO mpeaMeTa «bromorus Ha 6a30BOM yPOBHE OCYITIECTBIEH C TIO3UITHI
KyJIBTYPOCOOOPa3HOro MOJX0/1a, B COOTBETCTBUH C KOTOPBIM 00ydaroluecs AOJDKHBI OCBOUTH 3HaHUA U



YMEHUS, 3HauuMble s (OpMHUpPOBaHUS OOIIEH KyJIbTYpPbI, ONpPEACISIONIe aJeKBaTHOE MOBEACHUE
YyeJloBeKa B OKPY)KaloLlel MPUPOIHOI cpesie, BOCTpeOOBaHHbBIE B MOBCEAHEBHOW KU3HHU M MPAKTHYECKON
nesrenbHOcTH. Oc000€ MECTO B 3TOH cucTeMe 3HaHUH 3aHUMAIOT 3JIEMEHTHI COAEP)KaHUsL, KOTOPbIE CIyKaT
OCHOBOH i ()OPMHPOBAHHS MPEACTABICHUA O COBPEMEHHON €CTeCTBEHHO-HAyYHOH KapTHHE MHpa U
LEHHOCTHBIX OPUEHTAIHSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3alui OHOJIOTHYECKOTO 00pa3oBaHusl.

CTpyKTypupOBaHHE COJEpXKaHusl yueOHOro MaTepraia B IporpaMMe o OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYCHHS 3HAHWK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBOH MPUPOIBI, O €€
YPOBHEBOW OpraHM3ali M SBOJIONMH. B COOTBETCTBUM C 3TUM B CTPYKType Yy4eOHOTO MpeaMera
«buomnorusy BbIIENIEHBI CIEAYIOMUE CoAepkKaTeabHble TMHUN: «bHoIorus kak Hayka. MeTo/ibl Hay4HOTO
no3HaHus», «KneTtka kak Ononorndeckas cucremay, «OpraHusm kak Onojorndeckas cuctemay, «Cucrema
¥ MHOT'000pa3ne OpraHuv4ecKkoro MUpay», «IBOJIOLUS KUBOH MPUPOABD», «IKOCHCTEMBI U MPHUCYIHE UM
3aKOHOMEPHOCTH.

Lens nzyuenus yaeoHoro npeameta «buonorus» Ha 6a30BOM ypOBHE — OBJIa/IcHHE 00yUaOIIMUCS
3HAHUSIMU O CTPYKTYPHO-(QYHKIHOHATFHON OpraHU3alliy KUBBIX CHCTEM Pa3HOTO paHra u NpuoOpeTeHne
YMEHUI HCIOIBb30BaTh 3TH 3HAHUS JJISl TPAMOTHBIX JEHCTBUI B OTHOILICHHN OOBEKTOB KUBOW MPUPOJIBI U
peleHHsT Pa3THYHbBIX )KU3HEHHBIX TIPOOIIEeM.

HocTmwkenune nenu uzydenus yuyebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CTIeUHBACTCS
pelIeHreM CIeayIonuX 3a1au:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBbl 3HAHWH O OWOJIOTMYECKUX TEOPHAX, YUYCHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBUiIaX, CIYXKalluX OCHOBOHM aJsi ()OPMHPOBAHHS TMPEICTABICHUN O
€CTEeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJIaX HAay4YHOTO IO3HAaHWS, CTPOSHHH, MHOT000pasuu W
OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHHU3AIlNH, BBIIAIOIINXCS OTKPHITHAX U COBPEMEHHBIX
WCCIIEIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOyYalOMIMXCS IMO3HABATENBHBIX, WHTEIUIGKTYAIBHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B TIPOIECCE aHANM3a JAHHBIX O MYTSIX Pa3BUTHA B OMOJOTHH HAyYHBIX B3TJISNIOB, UACH U
MOJIXOJIOB K U3YYEHHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpTaHU3aIlNH;

CTaHOBJIEHHE y OOydYarommxcs oO0Imed KyJIbTyphl, (DYHKIIMOHAIBHONH TPaMOTHOCTH, Pa3BHTHE
yYMEHHI 00BSCHATH U OIIEHUBATH SBIICHHS OKPYXKAIOIIETO MUPA KUBOH MPUPO/IBI HA OCHOBAHUH 3HAHHHA U
OTIBITA, TTOyYEHHBIX MPU H3YYSHUH OUOJIOTHU;

(dbopMupoBaHue y 00ydYaIONIMXCS YMEHHH WITIOCTPUPOBATh 3HAUYEHHE OMOJOTHYECKHUX 3HAHWUHU B
MPAKTHYECKON JIeATENNHHOCTH YeJOBEeKa, pa3BUTHH COBPEMEHHBIX MENUIIMHCKUX TEXHOJOTHH U
arpoONOTEXHOJIOTHiA;

BOCTIIUTaHWE YOEXKIEHHOCTH B BO3MOXKHOCTH TIIO3HAHUS YEJOBEKOM JKMBOW MPUPOJIBL,
HEOOXOJUMOCTH OepeXHOro OTHONIEHWs] K Hel, COONIONEHUS STHYECKHX HOPM TpU TIPOBEICHUU
OMOJIOTUYECKUX HCCIEIOBAHMIA;

OCO3HaHUE IIEHHOCTH OMOJIOTUYECKHUX 3HAHUM IS TIOBBIIIEHUST YPOBHS SKOJIOTHUECKOH KYJIbTYPHI,
JUTst pOPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHHS,

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCEIHEBHOMN KU3HH AJIS1 OLICHKH ITOCIIEICTBUM
CBOEH JEATENLHOCTH MO OTHOLICHHUIO K OKPY’Kalollel cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE H
co0JIroIeHre Mep POPHIIAKTUKH 3a00ICBaHUM.

B cucreme cpennero odmiero oopazoBanus «buomnorus», nzyuaemas Ha 6a30BOM YpOBHE, SIBJISIETCS
00s13aTeNTFHBIM YUYE€OHBIM MIPEMETOM, BXOJISIIAM B COCTaB MpeIMETHOI 00acTh «EcTecTBeHHO-HAayYHbIE
MIPEIMETHI».

Jist u3ydeHus OMosioruy Ha 6a30BOM YPOBHE CPEIHEro 00IIero 00pa3oBaHus OTBOIUTCS 68 4acoB:
B 10 xracce — 34 gaca (1 gac B Henmemo), B 11 kmacce — 34 gaca (1 gac B HeeInio0).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorns kak Hayka.

Buonoruss kak nHayka. CBf3b OHOJOrMHM C OOLICCTBEHHBIMH, TEXHMYECKHMH M JIPYTUMH
€CTEeCTBEHHBIMU HayKaMH, Qpriiocodueit, STUKOH, 3CTETUKON 1 mpaBoM. Posib Oronoruu B GopMUpoBaHuU
COBpPEMEHHON Hay4yHOH KapTHHBI Mupa. CrcTeMa OMOJIOTHYECKUX HAYK.

MeToapl TO3HaHUS >KMBOM TpPUPOABI (HAOMIOACHWE, SKCIIEPUMEHT, OMNKMCaHHe, H3MEpCHHE,
KJaccuUKalys, MOACITHPOBAaHHUE, CTATHCTHYECKas: 00paboTKa JaHHBIX).

JdeMoHcTpanum:

[optpetst: Y. Hapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW IPUPOIBD).

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[Mpaktuyeckas padota Ne 1. «Mcnonp3oBaHue pa3TUIHBIX METOJOB PH U3YUEHUH OMOIOTUYECKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocucTeMBbl) Kak MpeaMeT u3ydeHus O0Monorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OHMocucTeM M UX pa3HooOpa3ue. YPOBHH OpraHu3alMd OMOCHCTEM: MOJEKYIISIPHBIH,

KJIETOUHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJISILHOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6buoreonieHOTHYECKHHA ), OOC(HEPHBII.
JdeMoHcTpanum:

TaOnuue! 1 cxembl: «OCHOBHBIC IPU3HAKH KHU3HWY», « Y POBHHU OPraHU3ALMHY KUBOW IPUPOIBD».

O6opynoBanue: Moaenb monekynsl JJHK.

Tema 3. XuMHYeCKHil COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKHH COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHL. Boaa n
MUHEpAJIbHBIE BEIECTBA.

OyHKIMM BOJIBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [loanepxanne ocMoTHyeckoro 0anaHca.

benku. CoctaB u crtpoeHue OenkoB. AMHHOKMCIOTBI — MOHOMephl OenkoB. HeszameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOH MOJEKYJIbI
(nepBuuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE CBOHCTBA OEJIKOB.
buonornueckue GpyHKInu OEIKOB.

DepmeHThI — Orosioruueckue karanuzaTopbl. CTpoeHne pepMeHTa: akTUBHBIA LIEHTP, CyOcTpaTHas
cneun¢uunocts. Kopepmentsl. Buramunsl. OTinunst GepMEHTOB OT HEOPTaHUYECKUX KAaTalu3aTOPOB.

YriieBoabpl: MOHOCaXapuabl (TIII0K03a, prud03a U 1e30KCHprd03a), ucaxapusl (caxaposa, JaKTo3a)
U mosincaxapuabl (Kpaxmal, TIMKOreH, 1eJUIi0103a). buonornyeckne GyHKIUMH yriIeBOIOB.

Jlurmmmapr:  Tpurmuuepuabl, docdomununel, crepouasl. ['mapoduiabHO-rHIPOGOOHBIE CBOMCTBA.
Buonornueckue ¢pynkunu aunuaoB. CpaBHEHUE YTIIIEBOJOB, OSJIKOB U JIMIHUIOB KaK HCTOYHUKOB SHEPTHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotnasr — MOHOMEpHI HYKJIEHHOBBIX KHCIOT. CTpoeHHe
u ¢ynkuu JJHK. Ctpoenue u pynkiuun PHK. Bugst PHK. AT®: crpoenue u GyHKIuU.

Huronorust — Hayka o kierke. Kiierounast Teopust — mpuMep B3auMOJICUCTBUS HJeH U (DaKTOB B
HAayYHOM TIO3HAHWU. MEeTO/bl H3y4eHHS KIIETKH.

Krnerka kak nenoctHas xxuBas cuctema. OOIine mpru3Haky KIETOK: 3aMKHYTas Hapy)KHas MeMOpaHa,
moutekyibl JIHK xak reneTndeckuii anmapar, CHCTeMa CHHTE3a Oerka.

Tumbl  KJIETOK:  dyKapHoTH4eckas ¥ npokapuoTwueckas. OcoOEHHOCTH  CTpPOeHHS
MPOKApPHOTHIECKON KiIeTKu. Kierounas crenka Oaktepuil. CTpoeHHE 3YKAPHOTHUYCCKOW KIICTKH.
OCHOBHBIE OTJINYHUS PACTUTENLHOMN, )KUBOTHOM U TPHOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAas CTEHKa, TIUKOKAIMKC, WX (YHKIUH.
IInasmarmaeckas MemOpana, e€ cBoiicTBa u GyHKINU. [luTomnazma u e€ opranonasl. OqHOMEMOpAaHHBIC



opraouasl kinetku: OIIC, ammapar T'onbmku, nuzocoMbl. IlomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MacTuabl. [Iponcxoxaenne MUTOXOHAPUH U TuacTud. Buasl miactua. HememOpaHHble
OpraHouzbl KJETKU: PHUOOCOMBI, KJIECTOYHBIH ILIEHTp, LCHTPHUONHU, PECHHYKH, XIyTHKH. DyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHbiii HeHTp kineTkd. CTpoeHue siapa: siaepHas 000704YKa, KapuoILia3Mma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuxk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpeneneniue XMMHUUECKUX 3JIEMEHTOB B HEXMBOH mpupone», «Pacmpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmuuer u cxemsl: «[lepuonuyeckas Tabnuua XUMHYECKHX 3JIEMEHTOBY», «CTPOCHUE MOJEKYIIBI
BoIbl», «buocuHTes Oenka», «CTtpoeHne Moyekynbl Oenka», «CtpoeHue ¢epmenTtay, «HykienHoBble
kuciotel. JTHK», «Ctpoenue monexkyiasl AT®», «CTpoeHHne syKapHOTHYECKON KieTkw», «CTpoeHue
JKUBOTHOHN KJeTKn», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe MPOKAPHOTUUYECKON KIETKN,
«CTpoeHue sapa KIETKN», «YTICBOAB, «JIUMUIBI.

O06opynoBaHue: CBETOBON MHKPOCKOI, 000pyJOBaHHUE IS TPOBEACHHS HAOMIOACHUH, N3MEPEHUIA,
9KCIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEILHBIX, )KUBOTHBIX U OaKTEPUAILHBIX KIETOK.

JlabopaTopHble U IPAKTHYECKUE PA0OTHI:

Jlaboparopuas pabota Ne 1. «/3ydeHne KaTamuTHYECKON aKTUBHOCTH (JEpPMEHTOB (Ha TpuUMeEpe
aMuJIa3bl WK KaTanasbl)».

JlaboparopHas pabota Ne 2. «3yueHne CTpoeHHS KIETOK PACTEHUH, )KHBOTHBIX U OaKTEepHil MO
MHKPOCKOITOM Ha TOTOBBIX MHUKPOIIPENapaTax U UX ONVCAHUE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIM3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTryeckuil 0OOMEH) — JBE CTOPOHBI €OMHOTO Ipolecca MeTadoiau3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IM3MA.

Tumbl oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHbil. Poib ¢pepmeHTOB B 00MEHE BELIECTB U
MIPEBPAILICHAN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBas (asbl porocunTe3a. Peakunu ¢ortocunresa. S dhexTHBHOCTH
¢dorocunTe3a. 3HaueHne HOTOCHHTE3a AJIs )KU3HU Ha 3emuie. BrnusiHue ycnoBuil cpeapl Ha (OTOCUHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3UpYIolye OakTepuu. 3HaYeHNE XeMOCHHTE3a /151 )KU3HHU Ha 3eMile.

OHepreTnueckuii oOMEeH B KJETKe. PacieruieHue BelecTB, BBIICICHHE M AKKyMYJIHPOBaHHE
SHEPruM B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nukonus. bpoxkenue u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KieTouyHoe pawixaHue. OxuciurtensHoe (ocdopunupoBanue. O(H(HEeKTHBHOCTD
SHEPreTHYECKOro oOMeHa.

Peakuun marpuuHoro cunresa. ['enernueckas undopmanus u JHK. Peanuzanus renetndeckoit
uHpOpMaIUK B KileTKe. ['eHeTHIecKnit Ko U ero cBolicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsmus — 6mocuHTe3 Oenka. DTambl TpaHcmanuu. KonnpoBanue aMHUHOKHCIOT. Ponbs pubGocom B
O6uocuHTe3e Oelika.

Heknerounsle ¢opmbl xu3Hn — BUpychl. Vctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
OCOoOCHHOCTH CTPOCHUS M )KH3HEHHOTO IMKIIA BUPYCOB. bakrepuodaru. bone3snu pacteHni, s)KUBOTHBIX U
4eNoBeKa, BbhI3bIBaeMbIe BUpycamu. Bupyc nmmyHoneduimra yenoseka (BUY) — Bo30ymurens CITN/1a.
OOpaTtHasi TpaHCKpHIILIMS, peBepraza W uHTerpasa. [IpoduiakTuka pacmpocTpaHEHHS BHPYCHBIX
3a0oJieBaHNil.

JdemoHcTpanuu:

IToptpetsl: H. K. Koneuos, . 1. MBanosckui, K. A. Tumupsses.



Tabmuner u cxembl: «Tunel nuTaHus», «Mertabonm3m», «MUTOXOHAPUD», «DHEPrETHUCCKUI
oOMeny, «Xnoporutacty, «Dorocunres», «Ctpoenune JJHK», «CtpoeHre u QyHKIIMOHUPOBAHUE T'eHAY,
«Cunres Oenkay, «'eHeTndeckuii Koy, «Bupyce», «bakrepuodaru», «CTpoeHUE U KU3HEHHBIN ITUKI
Bupyca CIIN/]a, 6axteprodaray, «Pemmukammsa JHK».

OGopynoBanue: moaenu-amuinkayu «Yasoenue [IHK u Tpanckpunmmsy», «buocunte3 Oenkay,
«CTtpoeHue KIeTku», Moaens cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KietouHslii UK, WK KU3HEHHBIN UK KieTku. MHTepdasa u muro3. [Ipoueccel, mpoTekaronue
B uHtepdase. Permukanus — peakius marpuanoro cudre3a JJHK. Ctpoenne xpoMocoM. XpOMOCOMHBIN
HA0Op — KapuOTHIL. J[MIJIONTHBIN U TarIOUIHBIA XpOMOCOMHBIE Habopbl. Xpomaruasl. I{utonoruueckue
OCHOBBI Pa3MHOXKCHUS M UHIUBUTYaIbHOT'O PA3BUTUS OPTaHU3MOB.

Henenue knerku — muto3. Ctaguu Mutosa. [Iporeccsl, mpoucXosIIie Ha pa3HbIX CTaIUsIX MUTO3A.
buonorunyeckuii cMpIci1 MUTO3a.

[Tporpammupyemasi ruOeb KICTKHA — allonTo3.

®DopMBI pa3sMHOXKEHHsI OPraHU3MOB: Oecrojioe M IMoJioBoe. Buapl Oecronioro pa3MHOKEHHS:
JelieHHe HaaBOe, IMOYKOBaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHMe, BETETATUBHOE
pa3MHoxeHue. VIckyccTBEeHHOE KIIOHMPOBAHUE OPTaHU3MOB, €0 3HAYCHHE IS CEJIEKIHH.

ITonoBoe pasMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaauu meitosa. [Iporiecchl, mpoucxosiue Ha cTagusix Meiosa. [loBegeHne XxpoMocoM B
Mmeitosze. Kpoccunrosep. buonornyeckuii cMpica 1 3HaueHHE MeHo3a.

I'amerorenes — mporecc 00pa30BaHMSI MTOJOBIX KIETOK Y dKUBOTHBIX. [ 10JI0BEIE jKeTe3bl: CeMEHHUKH
n suaarkd. OOpazoBaHME W Pa3BUTHE IIOJIOBHIX KJIETOK — ramMeT (CIepMaTo30ul, SIMIEKIIeTKa) —
criepMaroreHe3 u oBorenes3. OCOOCHHOCTH CTPOCHHS SHIEKIETOK M CriepMaTo30ua0B. OIIIoI0TBOpEHHE.
[TapTeHorenes.

NupuBunyansHoe pa3BuTHE (OHTOTEHe3). OMOpHOHANBEHOE pa3BUTHE (IMOpHOTEeHe3). DTarbl
SMOPHOHAIBHOTO PpA3BUTHS Y TO3BOHOYHBIX JKHUBOTHBIX: JIPOOJIEHWE, TaCTPYJALUs, OpraHOTeHe3.
[loctaomOpuonansHOEe  pa3BuTHE. THIBI  TOCTAMOPHOHAIIEHOTO — Pa3BUTHA: MPSAMOE, HEMPsIMOoe
(mmumHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Pocrt u pa3Butue pacteHuil. OHTOr€He3 LIBETKOBOT'O PACTEHHUSI: CTPOCHUE CEMEHU, CTaAUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmumel u cxempl: «DOpMBI pa3MHOXKEHHUST OpPTaHU3MOBY», «/IBOifHOE oOIUIOMOTBOpPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHHE pacTeHHil», «JleneHne KIeTKu OakTepuiiy,
«CTtpoeHue MOJIOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Kierounsii mukmy, «Pemnukamus JHK»,
«Muro3zy, «Meiosy, «I[Ipsimoe u HenmpsiMoe pa3BUTHEY, «]'aMeTOreHe3 y MICKONUTAIOUIUX U YEJIOBEKay,
«OcCHOBHBIE CTaJUU OHTOTE€HE3a.

OGopynoBaHHEe:  MHKDPOCKOII,  MuKporpenapaTel  «CrepMaTo30uibl  MIIEKOIHTAIOLIETOY,
«Slitueknerka miekonuraomero», «KapuokuHes B KIETKaX KOpELIKa JIyKa», MarHUTHas MOJEJNb-
amuikanus «/lenenune xinerkm», moaens JJHK, monens metadazHoii XpoMOCOMEL.

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophas padora Ne 3. «HaOmroeHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpeTnapaTaxy.

Jlaboparophass pabora Ne 4. «M3ydyeHwe CTPOEHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M HU3MEHYMBOCTH OPraHM3MOB.

IIpenmet u 3amaun reHEeTHUKU. VicToprs pa3BUTHS TeHETHUKA. POb 1UTONIOTHH M SMOPHOJIOTHH B
CTaHOBJICHHH TEHETHKH. BKiaz pOCCHIICKMX W 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeETOmbl
FEHETHKH  (THOPUIOJIOIMYSCKUHM, I[IMTOTCHETHUSCKUH, MOJCKYJIApHO-TeHeTHuecKuii). OCHOBHBIC
TeHEeTUYEeCKUE TOHITHsI. | eHeTHIecKasi CHMBOJIMKA, HCITOJIb3yeMasl B CXeMaxX CKpEIIHBaHHUI.



3aKOHOMEPHOCTH HACJIEIOBaHMs TPU3HAKOB, yCTaHOBIECHHbIE . Menaenmem. MoHOrnOpumaHOe
CKpellMBaHue. 3aKOH €IUHO00pa3us THOPUAOB MEepPBOro MOKoieHus. [IpaBwio JOMUHUpPOBaHUS. 3aKOH
pacuierieHus npu3HakoB. ['unoresa unctoTsl rameT. [lonHoe U HEMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemrBanue. 3aKOH He3aBHCUMOTO HACJeI0BaHuUs IPU3HAKOB. [luToreneTndeckue
OCHOBBI  JIUTHOPHJHOTO  CKpEIWBaHWsA.  AHamusupylollee  ckpemmBanue.  Vcmonb3oBaHue
AHATM3HUPYIOIIETO CKPEIUBAHMYSI [T ONPECIICHUS] TEHOTUIIA OCOOU.

CueruieHHOE HacieqoBaHue npusHakoB. Pagora T. Moprana mo CHEIDICHHOMY HAacCJCIOBAHHUIO
reHoB. Hapy1ienue cuienaeHust TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpoMocoMHasi TeOpUst HACIEACTBEHHOCTHU. | eHeTUYECKUE KapThI.

I'enetuka mona. XpOMOCOMHOE OIpeneiicHue Iojia. AyTOCOMBI M TOJOBBIE XPOMOCOMBL.
['omorameTHbIE U TeTeporaMeTHBIE Opranu3Mbl. HacnenoBanue mpu3HaKkoB, CIEIUICHHBIX C ITOJIOM.

W3menunBocTh. BuIbl M3MEHUYMBOCTH: HEHACJEICTBEHHAs W HACJEICTBeHHas. Poib cpeabl B
HEHACJICCTBCHHON U3MEHYUBOCTH. XapaKTEPUCTUKA MOAH(DHUKAIIMOHHONW H3MEHUYNBOCTU. BapuarmonHbIi
psa u BapualronHas kpuBas. Hopma peaxiuu npusHaka. KonrdyecTBeHHbIE U KaueCTBEHHbIE PU3HAKU U
ux HopMa peakiun. CBoiicTBa MOIU(PUKAIIMOHHOW H3MEHYHBOCTH.

HaCHCI[CTBeHHaSI, WNJIIX TCHOTUITMYCCKasl, U3MCHYNBOCTD. KOM6I/IHaTI/IBHaﬂ H3MEHUYMBOCTEL. Melo3 u
MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOW HM3MEHUMBOCTH. MyTallMOHHAsT W3MEHYHBOCTb.
Knaccupukanms wmyraumid: TEHHBIE, XPOMOCOMHBIC, TE€HOMHBIe. YacToTa M TPUYMHBI MYTaIHH.
MyTtareHnble pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAAOB B HAacIeACTBeHHOH n3menunBocty H. M. Basuiosa.

BHCHI[CpHaSI HaCJICACTBEHHOCTh U U3MCHYHUBOCTB.

I'enetuka w4yenoBeka. Kapuotun uenoBeka. (OCHOBHBIE METOIbl T€HETUKH  YEJIOBEKA:
TeHEAJIOTUIECKHA, OJM3HEIOBhIH, ITUTOT€HETUYECKUN, OMOXUMUYECKHN, MOJEKYISIPHO-TEHETHIECKHUIL.
CoBpeMeHHOe OTIpeieJIeHre TeHOTUTIA: TTIOTHOTEHOMHOE CEKBEHHUPOBAHNE, TEHOTUITMPOBAHNE, B TOM UHCIIE
¢ nomompio III[P-ananu3a. HacieacTBeHHbIe 3a00JCBaHMS YEIOBEKA: T'eHHbIE OOJIE3HM, OOJC3HU C
HACJICJICTBEHHON MPEeIpacioOoKEeHHOCThIO, XPOMOCOMHBIE OoJie3Hu. CoMaTH4ecKhe W TeHepaTHBHBIC
myTtanuu. CTBONOBBIE KieTKH. [IpwHIMIEI 3M0poBOro 00pa3a >KU3HH, AMATHOCTHKH, MPO(PHUIAKTUKA U
JIEYEeHUs] TeHETUYECKNX Oose3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTHPOBaHHEe. 3HAUYEHHE MEIUITTHCKON
TE€HETHKH B MIPEIOTBPAIICHUH U JICUSHUN T€HETHYECKUX 3a00JIEBaHUI YeIIOBEKa.

JdeMoHcTpanum:

IToptperst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yerepukos, H. B. Tumodees-PecoBckuii,
H. 1. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE U €T0 IIUTOTEHETHYECKask OCHOBA», «3aKOH
pacIieruieHdss W ero IIMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI TameT», «JlurubpumHoe
CKpemuBaHue, «Lluromornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBaHus, «Melio3y, «B3anMomericTBre
aJIIeNbHBIX TEHOB», «l eHeTHuecKkne KapThl PAaCcTeHWi, JKMBOTHBIX W 4YelloBeKay, «['eHeTmka momay,
«3aKOHOMEPHOCTH HACIIEJIOBAHNS, CIISTUICHHOTO € TIOJIOM», «KapruoTuIiel YenoBeka 1 ;KUBOTHBIX», « BUIbI
W3MEHYHBOCTHY, «MoaudukaonHas W3MeHYHBOCThY», «HacnmemoBanue pesyc-dakropay», «l'eHermka
TPYII KpOBU», «MyTallMOHHASI U3BMEHUYNUBOCTH.

OGopynoBanue:  Mojenu-amuinkanuu — «MoHoruOpumHoe — ckpemuBaHue»,  «HemomHoe
TOMUHUpOBaHME», «JlurmbpumaHoe ckpemuBanme», «llepekpécT XpoMOCOM», MHKPOCKON M|
Mukpornpenapat «JIpo3oduiay (Hopma, MyTaluu (OPMBI KPbUILEB U OKPACKH Teja), repbapuii «I'opox
TTOCEBHOM».

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI:

Jlaboparophast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUAHOIO W JUTHOPHIHOIO
CKPELIMBaHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIpEapaTaxy.

Jlaboparophast pabora Ne 6. «lM3yueHue MOAM(PHUKAIMOHHON M3MEHYMBOCTH, IOCTPOCHHE
BAapUALMOHHOTO psifia U BApUALIMOHHON KPUBOW».

Jlaboparophas padota Ne 7. «AHaiu3 MyTanuil y Apo30(Hiibl Ha TOTOBBIX MUKpOIIpErapaTaxy.

[Mpaktuyeckas padora Ne 2. «CocraBiieHHE U aHAIN3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuus opranusMoB. OCHOBBI OMOTEXHOJIOTHU.



CenekIus Kak HayKa U Ipoliecc. 3apokIeHUe ceeKI 1 foMectukanus. Yuenue H. Y. Basunosa
0 IIEHTpaX MPOUCXOKACHUS U MHOT000Pa3us KyJIbTYPHBIX pacTeHUH. LIeHTphI MPOUCXOXKACHUS TOMALITHIX
>KUBOTHBIX. COpT, OpOAA, IITAMM.

CoBpEeMEHHBIC METO/TbI CEJICKIIMKA. MacCOBBIA U HHIUBUIYAJIbHBIM OTOOPHI B CEJICKIIUN PACTCHUH U
)KUBOTHBIX. OIICHKa SKCTepbepa. BIU3KOPOJCTBEHHOE CKpEIMBaHWE — WHOpUAUHT. YwWcTas JTUHUSL.
CkpelBaHie YHCTHIX JUHUHA. ['eteposuc, wau rubOpumHas cuia. HepoacTBeHHOE CKpelluBaHUE —
ayropumunar. OtnanéHHas ruOpuam3anus M € ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIyYCHUS
MOJUILTONAOB. JIOCTUKEHUS CENIEKIINN PACTEHUHN, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexnonorust Kak oOTpacib NOPOU3BOACTBA. ['€HHAas WHXXKEHEpPHUS. ITambl CO3AaHUS
pexomoOunanTHolt JIHK w TpancreHHbix opranusmoB. Kierounas wrxeHepus. KieTO4HBIE KyJIbTYpBHI.
MukpokioHaJIbHOE Pa3MHOXCHUE pacTeHui. Knonuposanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTaHU3MOB. OKOJIOTMYECKHE U ATHUeckue npobiembl. [MO — reHeTHYecKd
MOIU(DUIIUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBanos.

Tabmuiel u cxembl: kapra «lleHTpbl MPOUCX0XKACHUS U MHOTO00pa3us KyJbTYPHBIX PAacTECHUI,
«ITopoapl mOMamIHUX >KUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHHi», «OTnaléHHas TUOpUAM3ALIHSY,
«Pabotel akagemuka M. @. HBanoa», «llomumnongus», «O0bekThl OMOTeXHONOTHH», «KierodHble
KYJBTYPHI U KIIOHUPOBaHHE», «KOHCTpyHpoBaHUe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TJIOJIOB M KOPHEILIONOB TUKUX (POPM M KYJIBTYPHBIX COPTOB PacTCHUH,
repOapuii «CenbCKOX03HCTBEHHBIE PACTEHUS.

JlaGopaTopHble U MPaKTHYeCKUe PadOThI:

Oxckypcusi «OCHOBHBIE METOABI W JOCTHM)KCHHS CENeKIIMM pPACTEeHWH W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIMIO, TNIEMEHHYIO ()epMy, COPTOUCTIBITATENIFHBINA YYaCTOK, B TETNIMYHOE XO3SHCTBO,
mabopaTopHIo arpOYHUBEPCUTETA WIIH HAYYHOTO [IEHTPA)».

11 KJIACC

Tema 1. DBoIOHUOHHASA OHOIOTHSA.

IIpennocbuIK BO3HHUKHOBEHHS 3BONIOLMOHHOW TEOpUH. DBONIOIMOHHAs TEOpUs U €€ MECTO B
Ouosiorun. BiansHue 3BOMIOIMOHHON TEOPHUHU HA PAa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBunerenscTBa 3BOMOLMU. [lasleoHTONOrHYECKHE: TIOCIENOBATEIBHOCTE IMOSIBICHUSI BUIOB B
NaJICOHTOJIOIMIECKO JleTonucH, nepexoausie ¢popmbl. buoreorpaduueckue: cxoacTBo U paznuuue GayH
1 (JIOp MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYEeCKHe: CXOICTBA M pasyinuusi HSMOPHOHOB Pa3HBIX BHAOB I03BOHOYHBIX.
CpaBHUTENBEHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIE, PYAUMEHTApHBIE OpPraHbl, ATaBU3MBI.
MonexkynspHO-OHOXMMHUYECKHE: CXOACTBO MEXaHN3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMUECKUX
MyTel y BCEX OpraHU3MOB.

OpomoronHas teopusi Y. JlapsuHa. IIpennocbulki BO3HUKHOBEHMS JapBHHU3MA. JIBHXKylue
CHJIBI 3BONIONMK BUAOB N0 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPH OTPAHUYEHHOCTH PECYpPCOB,
HeomnpeaeaEHHas H3MEHYMBOCTh, 00PH0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bononnu (CTI) n e€ 0oCHOBHBIE MTOTOKEHUSI.

MuxkposBomonus. [lomynsius Kkak eAMHATIA BUAA U SBOTIOIHIH.

Jdewkyme cwmibl  (pakTopsl) 3BONIONMU BUJIOB B Tpupojae. MyTalMOHHBIA TIporecc |
KOMOWHATHBHASI N3MEHYMBOCTh. [lomynsIiMoHHbIe BOJHBI ¥ Apeiid reHoB. V3onsims u Murparms.

EcrecTBeHHBIN 0TOOp — Hanpapmstomuil Gakrop sBomonun. GopMbl ecTecTBEHHOTO 0TOOpA.

IIprcoco0eHHOCTh OPTaHMU3MOB Kak pe3yiabTaT 3BoJionuu. [lpuMepsl mpucmocoOneHuit y
opraan3mMoB. ApoMopd 036l 1 HAUOATANTALINH.

Bun u Bunoo6pazosanue. Kpurepun uja. OcHOBHBIE ()OPMBI BUI000PA30BaHUS: reorpauueckoe,
JKOJIOTHYECKOE.



Makpossomouusi.  DopMbl  3BOJIONMHU:  QUICTHYECKAs, IUBEPreHTHas, KOHBEPreHTHas,
napamiensHas. HeoOpaTuMocTh SBOTIOIHY.

IIpoucxoxaenue OT HecHeUaTu3MpOBaHHBIX MpeakoB. Ilporpeccupyromas crenuanin3anys.
AnanTuBHas paauanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnel, XK. b. Jlamapk, Y. [Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'exkens, ©.
Mrosnep, A. H. Cesep1ios.

Tabmuuer u cxembl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emuiey, «3apOoJbllId IMO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0ppOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBI OTOOPY,
«MHoroo6pasue copToB pacTeHui», «MHoroodpasue Hopoa KUBOTHEIX», «llomymsiunuy, «MyTanuoHHas
U3MEHYUBOCTEY, «Apomopdoser», «Mamoamantanum», «OOmas aereHepauus», <«BIKyIIue CHIIBI
spomonny», «Kaprta-cxema wmapuipyrta mytemectsust Y. [lapsuHa», «bopnba 3a cymiecTBoBaHHUEY,
«[IpucnocobneHHOCT,  OpraHu3MoBy», «l'eorpaduueckoe  BHI00Opa3oBaHHE», «IKOJIOTHMYECKOE
BU000pa30BaHUE).

O06opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THITAMU OKPACKH, HA0OD IJIOJI0B U CEMSIH,
koyuteknust «l[IpuMepsl 3alIUTHBIX MPHUCIIOCOONEHUH Y )KUBOTHBIX», MOJeslb «OCHOBHBIC HAIPaBICHUS
IBOJIIOIMKY, 00bEMHAs MOJIeNb «CTpOeHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

Bbuoreorpaduueckast kapra Mupa, Kowiekusa «DopMbl COXpAaHHOCTH HCKOMAEMBIX YKHBOTHBIX H
pacTeHuii», Mmojensb ammukanus «lIepekpéct XxpoMocom», BlIaKHbIE penapaTsl «Pa3BuTue HACEKOMOroy,
«Pa3BuTHe IATyImKn», MUKponpenapat «/pozodunay (HopMa, MyTanuu GopMbI KPEUIEEB U OKPACKH TeJIa).

JlaGopaTopHble H MPaKTHYeCKHe PadOThI:

Jlaboparophas padota Ne 1. «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparopuas pabota Ne 2. «Onmcanne mpucocoOJICHHOCTH OpPTaHW3Ma M €€ OTHOCHTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HH Ha 3emJie.

JlonayuHble peacTaBIEeHUs O 3apOKACHUH XU3HU. HayuHble TinoTe3pl BOSHUKHOBEHHUS KU3HN Ha
3emiie: abroreHes M MaHCIepMus. XUMHUYeCKas HBOTIONUs. AOMOTeHHBIA CUHTE3 OPTaHNYECKUX BEILECTB
U3 HEOPraHMYeCKUX. DKCIIEPUMEHTAIBHOE MTOATBEPKICHHE XMUMHUUECKON 3Boronnu. HadanbHble sTamsl
oumornorudeckoit sBomroruu. ['mmoresa PHK-mmpa. ®dopmupoBaHne wmeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHE NPOTOKIETKH. IlepBbie KieTKH 1 uX 3Bostonus. PopMHUpOBaHHE OCHOBHBIX IPYTII KUBBIX
OpraHU3MOB.

Pas3BuTHe xu3HM Ha 3emie 1o 3paM W nepuogam. Karapxei. Apxelickas U MpoTEpPO30ICKast 3pbI.
[lameozoiickas spa u e€ miepuoAbl: KEMOPHICKHIA, OPJOBUKCKHMA, CHIIypUHCKWH, JEBOHCKHIA,
KaMEHHOYTOJIbHBINA, IEPMCKUH.

Me3so3zoiickas 3pa U €€ nepuoabl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

Kaitno3olickas 3pa u e€ nepuojpl: NajaeoreHOBbIA, HEOTEHOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTHKa KIMMaTa M TEOJOTHMYECKMX IpoueccoB. (OCHOBHBIE 3Talbl  3BOJIIOLUH
PacTUTENLHOTO M KUBOTHOTO MHpa. ApoMopQo3bl y pacTeHuil u >KMBOTHBIX. [losiBIeHue, pacuBer u
BBIMHUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoro Mupa Kak oTpakeHue 3Bomonnd. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIITbI
OpPTaHU3MOB.

OBOJIONMS YeJIOBeKa. AHTPOMNOJOTHS Kak Hayka. Pa3BHTHE MpPENCTaBIEHUH O MPOMCXOXKACHUU
yenoBeka. MeToapl u3ydeHus aHTpornorene3a. CXOICTBA W Pa3IMYMsl YEIOBEKa M JKWBOTHBIX.
CucrtemMaTHuecKoe I0JIOKEHHUE YeJI0BeKa.

JBwwkymiie cwibl (GakTopbl) aHTporioreHe3a. HaciencTBeHHass H3MEHYHMBOCTh M €CTECTBEHHBIH
ot0op. OOmecTBeHHBIN 00pa3 KU3HU, U3TOTOBIEHUE OPYAUN TPY/1a, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaIM W BETBU DBOJIIOIMH YEJIOBEKA: aBCTpaONUTekw, YemoBek ymenbii, YemoBek
npsaMoxoasaiuii, Uenosek HeaHaepTanbCKuil, YenoBek pa3yMHblil. Haxoaku HCKONIaeMbIX OCTaTKOB, BpEMs
CyIIIeCTBOBAHMSI, 00JIACTH PACTIPOCTPAHECHUS, 00BEM TOJJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.



Yenoseueckue packl. OcHOBHbIE OOJbIIME pachl: €BpONeoHgHas (eBpa3uiickasi), Herpo-
aBCTpAJIOUIHAS (axBaTopuanpHas), MOHTOJIONTHAsI (a3uaTcko-aMepUKaHCKas). YepTsl
MPUCTIOCOOIEHHOCTH TIPEICTaBUTENICH YeNOBEYECKHX pac K YCIOBHSIM CyIIeCTBOBaHUS. EnWHCTBO
yenoBeueckrx pac. Kputnka pacusma.

JdeMoHcTpanum:

[optpetsi: @. Penu, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. HdapBus.

Tabmuisl u cxembl: «Bo3HnkHOBeHHEe COHEUHOW CHCTEMBD», «Pa3BUTHE OPraHUYECKOTO MHUPAY,
«PactutenbHas kinetkay, «KuBoTHas kietka», «[Ipokapuoruueckast kietka», «COBpeMEHHasi CHUCTEMa
OpraHudeckoro mMupa», «CpaBHEHHE aHATOMHYECKHX YEepT CTPOCHUS 4YeJOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAaJICOHTOJOTHYECKHX HAaXOAOK MPEAKOB COBPEMEHHOTO YEJIOBEKay,
«/peBueiiue moamny», «pesaue moan», «[lepBeie coBpeMeHHBIE IO, «HeToBeuecKue pace.

ObopynoBanue: mymsoku «lIporcxoxaenne deaoBekay (OIOCTHI aBCTPANONHUTEKA, MUTEKAHTPOIA,
HeaHJepTaliblia, KPOMaHBOHIIA), CJCTIKH WJIM H300paKeHHsI KaMEHHBIX OpYyIUil MEepBOOBITHOTO YEIOBEKA
(xamHH-"yoOMITIEpHI, pyOuITa, ckpebia), reoXxpoHoaornyeckasi Tabiauna, Komekus «DopMbl COXpaHHOCTH
HCKOIIaeMBbIX KUBOTHBIX M PACTECHU.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

IMpakTrueckas padora Ne 1. «l3yueHuWe HMCKOMAaeMbIX OCTAaTKOB PACTCHHH W JKUBOTHBIX B
KOJUTEKLIUSAX).

OKCKypcusi «OBONIOIMS OpPraHMYecKoro mupa Ha 3emie» (B €CTECTBEHHO-HAYWHBINH WU
KpaeBeIUSCKUH My3eil).

Tema 3. OpranusMbl U OKPY:Ka0LIAs cpeaa.

OKOJIOTHsI KaK Hayka. 3aJayd M pas3ieiibl 3KOJOruu. MeTolbl 3KOJOTMYECKHX HCCIIEIOBAaHUM.
DKOJIOTUYeCKOe MHUPOBO33PEHIE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 00UTaHUSI OPTaHU3MOB: BOJIHAS, HA36MHO-BO3IyIITHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsL.

Oxonorndeckre  QakToppl. Kiaccuukamuss  SKOIOTHYECKHX  (aKTOpoB: aOHOTHUECKHE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. JIelicTBre HKOIOTnYecKiX (GaKTOPOB HAa OPTaHU3MEI.

AbGuotndeckre (HakTOpel: CBET, Temreparypa, BiakHocTb. Dortomepuommsm. [Ipucmocobnenus
OpPTraHU3MOB K JIEHCTBHIO aOMOTUIECKHUX (PaKTOPOB. bHOTOTHYeCKe PUTMEI.

buorndeckne dakropbl. Bumsl OMOTHYECKMX B3aWMOJEHCTBUI: KOHKYPEHIIWS, XUITHHYECTBO,
cumbno3 u ero ¢Gopwmel. [lapasutnsm, koomepamus, MyTyaau3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaxJIeOHNMYeCTBO). AMEHcalnu3M, HeWTpanu3M. 3HaueHHe OWOTHYECKHUX B3aUMOJICHCTBUMA IS
CYIIIECTBOBAaHHUS OPTAaHU3MOB B TIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU TOmynsanui. OCHOBHBIE IMOKA3aTeNH MMOMYJISIHHA: YUCICHHOCTD,
TUIOTHOCTB, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpaIys. /JMHaMHKa YMCIEHHOCTH TOIMYIISAUU U e
PETYIALHSL.

JdeMoHcTpanum:

IToptpetsr: A. I'ym6onpar, K. @. Pynwe, J. ['exkens.

Tabmumsl w1 cxembl: kapra «lIpupomnbie 30HBI 3emin», «Cpefasl OOWUTaHHS OpPTaHH3MOBY,
«Dotonepuonuzmy, «llomynsaium», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH IOMYJSIUUA HWH(]Y30puun-
TyQenbkm», «llumesbie nenm».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlaboparophast pabora Ne 3. «Mopdosiornyeckue 0COOEHHOCTH PACTEHHUM M3 Pa3HbIX MECT
oOuTaHUS.

Jlaboparophas padota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIeycay.

IIpakTuueckas padora Ne 2. «[1oACU€T MIOTHOCTH MOMYJIAIUI Pa3HbIX BUIOB PACTCHHUI.

Tema 4. Coob11ecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo01iecTBo OopraHu3MoB — OuHoieHo3. CTpyKTyphl OHOIICHO3a: BHJIOBas, NPOCTPAHCTBCHHAS,
Tpoduueckas (numiesas). Bunsi-nomuHanTel. CBsizu B OHOIIEHO3E.

Okonoruveckue cucTeMbl (9kocuctembl). [loHsiTme 00 2JKocucTeMe U OHOTrEOIeHO3E.
OYHKIMOHABHBIE KOMITOHEHTBI SKOCHCTEMBI: TPOIYIEHTH, KOHCYMEHTBI, PeIyleHTh. Kpyroopor



BEIIECTB U MMOTOK SHEPIuu B 3kocucteMe. Tpodudeckue (MHLIEeBbIe) YpOBHH KOcHCcTeMBI. [TuieBsie nenu
n cetn. OCHOBHBIE MOKa3aTeNd SKOCHCTEMBI: OMOMacca, MPOAYKUUS. OKOJOTHYECKHE MHUPAMUIBL:
NPOAYKIMY, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISINS, Pa3BUTHE.
Cyxkueccust.

[lpupoaHble  SKOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OKOCHCTeMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  DKOCHUCTEMBL. ATpPO’KOCHUCTEMBL.  YpOoskocuctembl. buonoruueckoe u
XO3HCTBEHHOE 3HAUEHUE arPOAKOCUCTEM M YPOOIKOCUCTEM.

Bbuopasznoobpasue kak ¢akTtop ycTOWUMBOCTH »dKocucTeM. CoxpaHeHHe OHOJIOrMYecKOTo
pasHooOpasus Ha 3emiie.

Yuenue B. . Bepnaackoro o Ouocdepe. ['panunpl, coctaB u cTpykTypa Ouochepsl. JXKupoe
BemiecTBO W ero (QyHkiuu. OcobeHHOCTH OHochepbl Kak TI00aJbHOW 3KOCUCTEMBI. J[MHaAMU4Yeckoe
paBHOBecHe 1 oOpaTHast CBs3b B Onocdepe.

KpyroBopoThI BEIIECTB M OMOT€OXMMUYCSCKUE ITUKIIBI 3JIEMEHTORB (yIriiepojia, a30Ta). 30HaIbHOCTh
ouochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenopeuecTBO B Ouocepe 3emin. AHTpONOreHHbIE H3MEHEHUs B Ouocdepe. [nmobanbHbIC
3KOJIOTMYECKHUE MPOOIEMBI.

CocymecTBoBanne MpupoAbl W 4YenoBeuecTBa. CoxpaHeHue OnopazHOOOpa3usi KaK OCHOBa
ycroitunBocTr Ouocepbl. OCHOBa pPalMOHANBHOTO YIPaBICHUS TPUPOIHBIMH pecypcaMH H HX
ucnoiab3oBaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOJIBL.

JdeMoHcTpanum:

Ioptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumer n cxemsl: «llumessle menm», «buorneHo3: coctaB W CTpyKTypay, «lIpupoanbie
coobmmecTBay, «llenu muTanms», «DKomorndeckas nupamunay, «buocdepa u demoex», «IKocucTemMa
UIMPOKOJIMCTBEHHOr0 Jiecay, «JKOCHUCTEMa XBOHHOro jueca», «buoueHo3 BomoéMa», «ATpoOLEHO3Y,
«IIpumepHbIe aHTPOITOTEHHBIE BO3/ICHCTBUS Ha IPUPOTY», « BaskHEHIIe NCTOUHUKY 3arps3HEHUS BO3TyXa
U TPYHTOBBIX Bon», «[louBa — BaxkHeiimas cocraBisromas ouocheps», «DakTopsl Aerpajgalyy mMo4By,
«TapaukoBsIii 3¢ dexT», «DakToppl paIuOaKTHBHOTO 3arps3HeHus Ouochepbl», «OOmas cTpykTypa
ouocheps», «PacrpocTpanenue xu3HH B Onocdepe», «O30HOBBINA 3kpaH Ouocheps», «Kpyrosopor
yraepona B onocdeper, «KpyroBopot azoTa B Ipupoie».

OGopynoBaHue: Mojenb-anruukanus «TunuaHele  OMOIEHO3b», Tepbapuii  «PacturenbHbIE
CO00IIecTBay, KOJUIEKIN «bromeHo3», «BpemuTenn BaKHEUIINX CENbCKOXO3SHCTBEHHBIX KYJIBTYDPY,
repOapuy W KOJIJIEKIIUM PACTEHUI W JKWBOTHBIX, MPUHAJIEKANINE K PAa3HBIM AKOJOTUYECKUM TPYIIIaM
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepannu, n300pakeHuss OXpaHsIeMbIX BHIIOB PACTEHUH U
JKUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMEI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS 00YUarOIIMMHUCS
IporpaMM cpenHero o0miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yabTaTOB OCBOEHMS MpeaMeTa «bruonorusy BbIIENEHbI Clenyrolne
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPasKAaHCKOW WACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CAaMOOTIPEICICHUIO, HAJTMYMEe MOTHBALUHN K 00y4eHHI0 OHOJIOTHH,
LeNIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JHYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPaIULMNA pa3BUTHsI OMOJIOTMYECKOTO 3HAHHS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIMXCSI
PYKOBOJICTBOBAThCS B CBOEH JI€ATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IIPUCYITUMH CUCTEME
OHMOJIOTNYECKOro 00pa30BaHMs, HAUINYHE YKOJIOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH eI
CTPOUTD KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHSI MpeaMeTa «BbuoJIorus» JOCTUraloTcs B €AWMHCTBE YUEOHOH U
BOCIIMTATENbHOMN J1€ATENIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH H JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPUHSTHIMA B OOIIECTBE MpaBHJIaMU U
HOpPMaMHU TIOBEICHUS M CIHOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS,
Pa3BUTUS BHYTPEHHEH MO3ULIMK JTUYHOCTH, IATPUOTU3MA, YBAKECHHUSA K 3aKOHY U MPABONOPAIKY, UETOBEKY
TpyZa U CTapiieMy OKOJICHUIO, B3AUMHOTO YBaXESHHsI, 0€PEKHOTO OTHOIIECHHUS K KYJIbTYpPHOMY HACJIeINI0
Y TpaJULKSIM MHOTOHAalIMOHANBHOrO Hapona Poccuiickoit denepanuu, Npupoie U OKpyKarouei cpene.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mnpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH ¥ CTIIOCOOHOCTH OOYUAIOIINXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpWEHTAIWH, TO3WTHUBHBIX  BHYTPEHHUX  YOESKISHUIA,
COOTBETCTBYIOIINX TPAAUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIIMPEHIE KIU3HEHHOTO OIIBITa
U OTBITA AESITEILHOCTH B MPOLIECCE PEAU3AL[MU OCHOBHBIX HAIIPABJICHUM BOCIUTATEILHON AESITENBHOCTH,
B TOM UYHCJIE B YACTH:

1) rpasKIaHCKOro BOCIUTAHUS:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3WIMHA OOYYaromerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHUE CBOWX KOHCTHUTYIIMOHHBIX IPAaB U 00s13aHHOCTEH, yBa)KEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JeSTETFHOCTH MPH CO3JaHUN Y4eOHBIX IPOEKTOB, PEIICHUN
y4eOHBIX U TTO3HABATEIBHBIX 33]1a4, BEITIOJTHEHUH OMOIIOTHIECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMPEJENATh COOCTBEHHYIO MO3HMIIMIO 10 OTHOIIEHWIO K SBJICHUSM COBPEMEHHON
JKU3HU U OOBSCHSATH €€;

YMEHHUE YUUTHIBATh B CBOMX JCHCTBHUIX HEOOXOIUMOCTb KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS JIIOIeH
C pa3HBIMH YOEXKIECHUSAMH, KYJIbTYPHBIMHA EHHOCTSIMHU U COLMAJILHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BHIMOJIHEHHS YUEOHBIX, T03HABATEILHBIX
M HCCIIeIOBATENBCKUX 3a]a4, YBaXHUTEIHLHOTO OTHONIEHUS K MHEHHIO ONMOHEHTOB NPU OOCYXIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JI€ATENIBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUICKON TPaXTaHCKOM HIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHHS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU nepen PoanHo#, TopJocTH 3a CBOM Kpai, cBoto PosinHy, CBOM S3bIK U
KYJbTYpY, HPOILIOE U HACTOSIIEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIICHHE K TPUPOTHOMY HACIEIUIO U MaMATHUKAM MIPUPOJIbI, TOCTIKeHUsIM Poccnn
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;



CIOCOOHOCTh OIIGHWBATh BKJIAJ] POCCUHCKHAX YUYEHBIX B CTAHOBJICHHE WM pPa3BUTHE OWOJIOTHUH,
MMOHUMaHUsl 3HAYCHUS OWOJIOTUM B MO3HAHUM 3aKOHOB TPUPOIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujciHas yOekJIEHHOCTh, TOTOBHOCTh K CITy>KCHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 33 €0
cys0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJMUTENSM, CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS IIEHHOCTEH CEeMEUHOM KM3HU B COOTBETCTBUU C TPAaIULIUAMU Hapo10B Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIICHHUE K MUPY, BKITFOUAsi SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOT'O TBOPYECTBA,
CIIOpTa, TPyAa, OOIECTBEHHBIX OTHOIICHUIA;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSBISATH KadecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (POPMUPOBAHMS KYJILTYPHI 310POBbSI U IMOLUOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
COOJIFOIeHre THTHEHNYECKUX MPABUII U HOPM, COATAaHCHPOBAHHBINA PEXKUM 3aHATHH U OTIBIXA, PETYIIApHAS
¢u3nyecKas aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY
(U3IIECKOMY H TICUXUYECKOMY 3/I0POBEIO;

MMOHUMaHWE EHHOCTH MPaBWJI WHIWBUAYAIHHOTO W KOJUIEKTHBHOTO O€30MAacCHOTO TMOBEIEHUS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAHUE TOCIECTBUIA U HETIPHUSTHS BPEIHBIX MPUBBIUEK (YIOTPEOISHHSI aIKOTONIs, HAPKOTHUKOB,
KypeHus);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JEATENBHOCTH TEXHOJOTHYECKOW W CONHAIbHOW HAlpaBICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpodeccuu U peaaru30BbhIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

9KOJIOTUYECKH 11EIeCO00pa3HOe OTHOIICHHE K MMPUPOJIC KaK NICTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €6
CyILIECTBOBAHUSI,

MTOBBIIICHUE YPOBHS KOJIOTHUECKON KYJIBTYPHI: IPHOOPETCHHE OTIBITA TUIAHUPOBAHUS MIOCTYIIKOB U
OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUM JUTSI OKPY>KAFOIIECH CPEIbI;

OCO3HaHUE TI00aTHFHOTO XapaKTepa IKOJIOTHUECKUX TPOOJIeM U ITyTeH UX PEIICHHUS;

CITOCOOHOCTh HCIIOIB30BaTh MPHOOpETaeMble MPU W3yYCHWH OWOJIOTHW 3HAHWUS W YMEHHS IPH
pereHny TpoOJieM, CBSI3aHHBIX C PallMOHAIBHBIM IPHUPOIOIOIH30BaHNEM (COOTIOCHNE TIPABIII
MOBEJICHUSI B TIPUPOJIC, HAMPABICHHBIX HAa COXpAaHECHHUE PABHOBECHS B DKOCHUCTEMAaX, OXpPaHy BHUJOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE ACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH MPUPOJHOW cpene, yMEHUe
MIPOTHO3UPOBATh HEOJIATONPHUATHBIC HKOJOTHYECCKUE TOCIICIACTBUS TMPEIIPUHAMACMBIX JEHCTBUNH W
MIPEIOTBpaIIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHUYECKOT0 MBIIIICHHS, SKOJIOTUIECKOH KyJIbTYPHbI, ONbITA AESTEIbHOCTH
9KOJIOTUUECKOW  HampaBICHHOCTH, YMEHHSI  PYKOBOJICTBOBAaTbCS HMH B  I03HABaTEILHON,
KOMMYHHMKAaTUBHOH M COLIMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U 0OIIECTBEHHOM MPaKTUKU, OCHOBAHHOIO Ha JUAJOre KyJbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B MOJIMKYJIbTYPHOM MHPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOW U YMTATEIBCKOW KYJIBTYPBI KaK CPECTBA B3aUMOJICHCTBUSI MEXKITY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panroHaIbHOTO HAYYHOTO MBIIIJICHHS, CO3AaHUH LIEIOCTHOTO MPEJICTaBICHHUS 00 OKpY’KaloIeM MUpPE KaK
0 eIMHCTBE NPHUPOJBI, YEIOBEKa W OOIIECTBA, B TIO3HAHUM NPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUU
npo6JeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJIi COBPEMEHHOM IUBHIIM3ALUU: O00CCIICYCHHST HOBOT'O
YPOBHA pa3BUTUA MEAULIUHBI, CO3AaHNUC NMTEPCIICKTUBHBIX 6HOT€XHOHOFHI71, CIIOCOOHBIX peliaTh pECyYpPCHBIC
HpO6HCMI)I Pa3BUTHUA YCIOBCUCCTBA, IOUCKA HYTCP'I BbIXOJa U3 rI100aJIbHBIX DKOJIOTMYECKUX HpO6HCM u
obecriedeHusi Tmepexofa K YCTOHYMBOMY pAa3BHTHIO, PAIlMOHAJIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTAHJIAPTOB YKHU3HU;

3aWHTEPECOBAHHOCTH B IMOJIyYeHUH OMONOTHYECKUX 3HAHUH B IIEJISIX MOBBIIEHHSI OOILEH KyIbTYPHL,
€CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOH dYacTu (YHKIIMOHAIBHONH TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

MOHUMAaHUE CYIIHOCTU METOJO0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIB30BaTh IIOJydaeMble 3HAHMA IJIs aHalIM3a U OOBSICHEHMS SIBJICHUI OKpY)KAOLIEro MHUpa H
NPOUCXOMAINX B HEM HM3MEHEHHH, YMEHHE JelaTb OOOCHOBAHHBIE 3aKIIOYECHHUS HA OCHOBE HAyYHBIX
(haKTOB M UMEIOIIMXCS IAHHBIX C LIEJbIO MOITY4YEHHs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIONB30BAaTh OMOJOIMYECKHE 3HAHWS Ui PEHICHHUs MpoOieM B
PeabHbIX )KU3HEHHBIX CUTYALSX;

OCO3HAHME LIEHHOCTH HAayYHOH JEeSTEeIbHOCTH, TOTOBHOCTH OCYIIECTBJISATH IPOCKTHYIO U
MCCIIEIOBATENbCKYIO NESITENbHOCT MHANBUIYAIBHO U B IPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BAHUIO, K aKTUBHOMY
MOJY4YEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH NOTPEOHOCTSMH.

METAINPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbBIE pe3yIbTaThl OCBOSHHS Y4eOHOTO TpeaMeTa «bHoNorus BKIIOYAIOT: 3HAYUMbIS
Uit GOPMHPOBAaHHMS ~ MHPOBO33PEHHST  OOYYAIOMMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpEIMETHEIC)
oOlIeHayYHbIC TOHATHUS, OTPAKAIONIME IEIOCTHOCTh HAYYHOH KapTHHBI MHpa W CIEIU(HUKY METOJIOB
MO3HAHMS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHs, SBJIEHHE, MPOIecC, CHUCTEMA,
Hay4yHBIH (DaKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpHs, HCCIeN0BaHHWE, HaOIIOACHHE,
W3MEpeHHe, OKCIEPUMEHT W JPYTuX), YHUBEpPCAIbHBIC YUYeOHBIE JCHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHKATUBHBIE, PETYIISITHBHEIE), 00ecieunBaromye (opMupoBaHue PyHKIIMOHATLHON TPAMOTHOCTH U
COIMAJIFHOW KOMIETEHIIMN OOYYaroImNXCs, CIIOCOOHOCTh OOYYaroIIMXCsl HCIIOJIb30BaTh OCBOEHHBIE
MEXUCIUILTHHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHWS WM YHHUBEPCaIbHbIE ydeOHbIE JCHUCTBHS B
IIO3HABATEJIBLHON U COLMATIBHON ITPAKTUKE.

MertamnpenMeTHble pe3ylbTaThl OCBOCHHS MPOTPaMMBI CPEIHETr0 O0MmEero oOpa3oBaHUs JIOJKHEI
OTpaXkaTh:

OBiaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TeHCTBUAMM:

1) 6azoBble JOrHYecKUe AeiCTBHA:

CaMOCTOSITENHHO (hOPMYITHUPOBATH M aKTYaIM3UPOBATh IPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh MpPHU OCBOCHHWM 3HAHWN NPHUEMBI JIOTHUECKOT'O MBIIIICHUS (aHanu3a, CHHTE3a,
CpaBHEHHMS, KIacCUPHUKaLUU, 0000IIeHNUs), PACKPHIBATE CMBICIT OHOJIOTHYECKUX MOHSATHH (BBIACTSTH HX
XapaKTepHbIE MPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNN ACATEIFHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTHXKEHHSI, COOTHOCUTD
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIME LIEJISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TOHATHS JJ1s1 OOBSCHEHUS (JaKTOB U SIBJICHUH KUBOU MPUPOIHI;

CTPOUTH JIOTWYECKHE PAaCCYXIeHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, TIO0 AHAJIOTHH), BBIBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHs] B pacCMaTpUBAEMBIX SIBICHHAX, (HOPMYIHPOBaTh BBIBOABI U
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpEICTBA ISl TPEICTAaBICHUS CYIIECTBEHHBIX CBSI3eH W
OTHOILICHUH B U3y4aeMbIX OMOJIOTHYECKHX OOBEKTAX, & TAKKE MPOTHBOPEUHH pa3HOTO POJia, BBISBICHHBIX
B Pa3IMYHBIX HHPOPMAIMOHHBIX HCTOUHHKAX;

paspabaTeiBaTh IUIAH pEHICHUS TpoONeMbl ¢ Y4€TOM aHaln3a MMEIOUIMXCS MaTepUalIbHBIX H
HEMaTepUAIBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JICSTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IEISIM, OIICHUBATH
PHCKH TIOCIEICTBUH JIESTEIBHOCTH;

KOODIMHHPOBAaTH ¥  BBIIOJNHATH pPabOTy B  YCIOBUSIX pEaJbHOTO, BHUPTYaJbHOTO H
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPeaTUBHOE MBIIICHHE TIPU PEILICHUHU KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe UCCJIEIOBATEIBLCKIE A CTBHS:

BIIJIeTh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIbCKOM W TPOEKTHOM JESTeNHOCTH, HaBBIKAMH
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY HOMCKY METOJIOB PEIICHHUS
NPaKTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IIMYHbIX METOIOB O3HAHUS,

HCIIOJIb30BaTh PA3JIMYHbIC BUJIBI IS TEILHOCTH T10 TIOTyYSHUIO HOBOT'O 3HAHUSL, €r0 HHTEPIIPETALIUH,
npeoOpa3oBaHMI0 M NPUMEHEHUIO B y4YEOHBIX CHTyalUsX, B TOM YHCJIE HPH CO3MAHMU YYEOHBIX U
COIIMAJIBHBIX TIPOEKTOB;

(dopMupoBaTh HAay4YHBIH TUI MBIIUICHHS, BJIAJETh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

CTaBUThH U (POPMYIMPOBATH COOCTBEHHBIE 32/1a4M B 00pa30BaTEIHLHOM AEATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISIBIISATH NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJM3UPOBATh 3ajady, BBIABHIATh THIIOTE3Y €&
pelIeHus, HaXOAWTh APryMEHTHI JUIs JIOKa3aTelIbCTBa CBOUX YTBEPXKICHWi, 3aJaBaTh MapameTpsl U
KPHUTEPHH PEIICHUS;

AQHAJIM3UPOBATH IOJYYCHHBIE B XOJI€ PEUICHUs 3aJa4yd Pe3yJbTaThl, KDUTUUECKH OLCHWBATh WX
JOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHMsM, OLICHUBATh IPHOOPETEHHBIH OIIBIT;

OCYIIECTBIISTH IIEJICHATIPABIICHHBI ITOUCK TIEPEHOCa CPEACTB M CHOCOOOB JEWCTBHSA B
npodecCHOHAIBHYIO CPeay;

YMETh MIEPEHOCUTH 3HAHUS B [TO3HABATENBHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

YMEeTh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIE HJICH, TIpEJIJIaraTh OPUTHHAIBHBIC TIOJXOJBI U PEIICHHS, CTABUTh MPOOIEMbI 1
3aJ1a4u, JIOMyCKAaIoNIHe allbTepPHATUBHBIE PEIICHHS.

3) padoTa c undopmanmeii:

OPUECHTUPOBATLCS B Pa3IMYHBIX UCTOYHHKAX WH(pOpMaNWU (TeKcTe yuyeOHOro MmocoOus, Hay4dHO-
TOITYJISIPHOW JTUTEpaType, OMOMOTHUECKUX CIOBApsX M CIPABOYHHKAX, KOMITLIOTEPHBIX 0a3ax JaHHbBIX, B
WuTepHere), aHanmu3upoBaTh MHOOPMAIMIO PA3JIMYHBIX BHIOB W (OPM MpPEICTaBICHUS, KPUTUICCKU
OIIEHUBATH €€ JJOCTOBEPHOCThH M HETPOTHBOPEYNBOCT;

(bopMyIIMpOBaTh 3aMPOCHl H IPUMEHSTh Pa3IMYHBIE METOBI IIPH MTOUCKE U 0TOOPE OHOIOTHYECKON
nHGpOpMAaIUH, HEOOXOAMMOM IS BHITIOJHEHMSI YUeOHBIX 3a/1a4;



npuoOpeTaTb  ONBIT — WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHMSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 QOpMY MpeAcTaBlieHHs OHOJOrmyeckoil mHpopmanmu
(cxemsl, rpad KK, AUATPAMMBIL, TAOIUIB], PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CpeACTBa Mpu padore ¢ Ononornyeckoil HHGpopMarue:
NPUMEHATh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHUYECKUe 3HaKW M CUMBOJBI, (GopMyJbl, abOpeBHaTypy,
HOMEHKJIaTypY, UCIO0Ib30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATIISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWH, HHOOPMALMOHHONW 0E30MacHOCTH
JMYHOCTH.

OBJiaseHye yHUBePCAIBHBIMH KOMMYHUKATHBHBIMHU 1iCTBUAMU:

1) oduenne:

OCYILIECTBIISTh KOMMYHHUKAIIMA BO BceX cdepax KHM3HM, aKTUBHO y4acTBOBAaTh B JAUAJIOrE HIIH
JUCKYCCHM TIO CYIIECTBY OOcCykIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBAaTh CY>KIACHUS
OTHOCUTENFHO BBIMTOJHEHUS MpeJiaraeMoi 3a7auil, yUUTHIBATh WHTEPECHl U COTJIACOBAHHOCTh MO3UIUMA
JPYTUX yYacTHUKOB JAMAI0Ta MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpEICTBA OOLICHHWS, MMOHWMATh 3HAYCHUE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMsI KOH(IMKTHBIX CHTyalldii, yMEThb CMSTr4aTh KOH(QIUKTBI M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOcOOaMH OOILICHUS W B3aWMOJCHCTBUS, MOHUMATh HAMEPEHHS IPYTUX
Tro/ieH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCCEHUKY U B KOPPEKTHOH (opme popMynrpoBaTh
CBOU BO3PaKEHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C HCIOIb30BAHHEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

MIOHUMATh U UCIIOJIb30BaTh MPEUMYLIECTBA KOMAHAHON U MHAMBUIYAIbHONW PaOOThI IPH PEIICHUH
Omosyormdeckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (opM
B3aUMOJICHCTBYSI IIPH PELICHNH y4eOHO! 3a/1a4H;

BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX MAEHCTBHH C Yy4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WIEHa KOJIJIEKTHBA,;

NPUHUMATH [IeJIM COBMECTHOM J€SITENbHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH ACHCTBHUS 1O €€
JOCTIKEHHIO: COCTABIIATD IUIaH ICHCTBUI, pacpeesisiTh POJIM ¢ yIETOM MHEHHUH yYaCTHUKOB, 00CYKAaTh
pe3ysbTaThl COBMECTHON paboThI;

OLIGHMBATh KaueCTBO CBOErO BKJIAJa M KaXKAOTO YJYacTHHKA KOMAaHIbl B OOLIMH pe3yjbTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLCHWBaTh WUAEH C IIO3MLUU HOBHU3HBI, OPUTHMHAIBHOCTH,
NPaKTUIECKOW 3HAUNMOCTH;

OCYILLECTBIISITh MO3UTHBHOE CTPATEIrMYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYalHUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS ISl BBISABICHUS NMPOOJIeM W MX PEUICHUs B )KH3HEHHBIX U
YUEOHBIX CUTYAIHSIX;

BBIOUPATH Ha OCHOBE OMOJIOTHYECKUX 3HAHUH 11eJIeBBIC H CMBICIIOBBIC YCTAHOBKHU B CBOUX JICHCTBHUSX
U TOCTYIIKAX 110 OTHOIIEHHIO K YKHBOU MPHUPOJIE, CBOEMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYILIECTBIISTh MO3HABATENBHYIO JICATEILHOCTD, BBISIBISATH IPOOJIEMBI, CTABUTh H
(bopMypoBaTh COOCTBEHHBIE 3a/1a4d B 00pa30BaTENbHOM JESTEIBHOCTH M )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATEIBHO COCTABJIATh IUIAH pEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIIUXCS PECcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEANIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacuIupsiTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHIHA;

JieNaTh OCO3HAHHBINA BBIOOD, apIyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;



OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (HOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH 3PYAULIUYU B Pa3HBIX 00JacTAX 3HAHUIA,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBEI B ACSITEILHOCTh, OLIEHUBATh COOTBETCTBHE
pE3yIbTaTOB LENSIM;

BJIaJCTh HAaBBIKAMH II03HABATENILHONW pe(UIEeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUU H
MBICIIUTENILHBIX TIPOLIECCOB, MX PE3YIHTATOB U OCHOBAHUH, UCIIOJIb30BATh MPUEMBI pEIICKCHH TSI OLIEHKU
CHUTYyalnH, BEIOOpa BEPHOTO PELICHUS;

YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh PEILIEHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YIIbTATOB AEATEIbHOCTH;

3) npuHsiTHE e U IPYTHX:

NPUHUMATh ce0sl, TOHUMAsl CBOM HEJJOCTATKU M JOCTOMHCTBA;

MIPUHUMATL MOTHUBBI M apI'yMEHTHI IPYTHUX IIPU aHAJIM3€ PE3YJIbTaTOB IE€ATCILHOCTH,

IIPU3HABaTh CBOE IIPABO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATH CIIOCOOHOCTH TIOHUMATh MU C TO3UIMU APYTOTO YeIIOBEKa.

HPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHuUs MmporpamMmmMbl COO o 6nonornu Ha 6a30BOM YPOBHE BKITFOUAOT
cneunduueckue i yueOHoro npeamera «bruonorusy Hay4dHble 3HaHHS, YMEHUS U CIIOCOOBI IefiCTBUI 11O
OCBOCHHIO, MHTEPIPETALMd U NPeoOpa30BaHUIO 3HAHWN, BUABI IEATEIBHOCTH IO IMOJYYECHUIO HOBOTO
3HAaHUS U NPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YYEOHBIX CUTYyallUsX, & TAaKKe B pealbHBIX >KU3HEHHBIX
CUTYyauusix, CBSI3aHHBIX ¢ Omojorueil. B mporpamme npeaMeTHble pe3ysbTaThl NPEACTaBIEHB! IO TOAaM
oOydeHusl.

IIpeameTrHble pe3ysbTaThl OCBOEHHUS ydeOHoro mpeamera «buonorusi» ¢ 10 knacce NOIKHEBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B () OPMHPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI MUPa M HAYYHOTO MUPOBO33PEHNS,
0 BKJAJ€ POCCHHCKMX M 3apyOeXHBIX YUY€HBIX-OMOJIOTOB B Pa3BUTUE OHOJIOTHH, (YHKIHMOHAIBHON
TPaMOTHOCTH YEJIOBEKA IS PELICHHS KU3HEHHBIX 33a4;

YMEHHUE PACKPBIBATh CO/ICpKaHNE OMOIOTUYECKUX TEPMUHOB M IMIOHSTHUI: ’KHU3Hb, KJIETKA, OPTaHU3M,
MeTabonmm3M (0OMEH BEIIeCTB M TPEeBpallleHHe SHEPrHH), TOMEOoCTa3 (CaMOperyisius), ypOoBHEBas
OpraHu3alys )KUBbIX CUCTEM, CAMOBOCIIPOU3BEICHNE (PEIIPOAYKIIHS), HACIEACTBEHHOCTh, N3MEHYHBOCTH,
POCT U pa3BUTHE;

YMEHHUE u3J1araTh OMOJI0rHIeckue TeOpuH (KIETOUHas!, XpOMOCOMHAs, MyTallMOHHAs, LIEHTpaJIbHas
JorMa MOJIeKyJsipHOi Ouosoruu), 3akonsl (I. Mengensi, T. Moprana, H. WM. BaBunoBa) u yuenus (o
[EHTpax MHOT000pa3us U MPOUCX0XKACHUS KyIbTypHbIX pacTernid H. U. Basuosa), onpenensts rpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJIaMH HAayYHOTO MO3HAHWA B OMOJIOTHH: HAONOJEHUE M OMNHCAHWE JKHUBBIX
CHCTEM, TIPOIIECCOB U SIBICHNH, OPTaHN3aLIMS U TPOBECHIE OMOIOTHIECKOTO SKCIIEPUMEHTA, BBIIBI)KEHIE
TUTIOTE3bI, BBISBICHHE 3aBHCHMOCTH MEXAY HCCIEAYeMBIMHA BEIHMYWHAMH, OOBSICHEHHE MOIYYSHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYYHBIX TOHATHI, TEOPWH W 3aKOHOB, YMEHHE JellaTh BHIBOABI Ha
OCHOBaHUH TOJY9EHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYNIECTBEHHBIE TPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT M OYKAPHOT,
OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPIraHMW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
NpEeBpalIeHUs] SHEPTHH B KJIeTKe, POTOCHHTE3a, INTACTHYECKOTO U DHEPTETHIECKOTO 0OMEHA, XEMOCHHTE34,
MHUTO3a, Meii03a, OTTOIOTBOPEHNUS, Pa3MHOXKEHH S, HHAUBUAYAIBHOTO PAa3BUTHS OPTaHn3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTH TOJTY4YeHHbIE 3HAHUS U1 OObICHEHUS] OMOIOTHYECKUX TPOIIECCOB U SBICHHIA,
JUI NIPUHATHUS IPAKTUYECKUX PEIICHUH B IOBCEJIHEBHOM >KM3HU C LIEIbI0 oOecredyeHus: 0e3011acHOCTH



CBOETO 3JI0POBbS M 3J0POBbSI OKPYXAIOIIUX JIOAEH, COONIOACHUS HOPM TPaMOTHOTO TOBEICHHS B
OKpY>Kalollei NpupoIHOH cpezie, MOHMMaHnue HEOOXOMMOCTH UCTIONIb30BaHUS JOCTHKEHUH COBPEMEHHOMN
Ouosioruy ¥ OMOTEXHOJOTHI TSl PAlMOHATBHOTO PUPOIOTIOJIE30BAHNS;

YMEHHE pellaTh 3JIeMEHTAapHbIEe TeHEeTHYECKHE 3a/1a4d Ha MOHO- W JUTHOPHIHOE CKpeIlWBaHHE,
CIECTJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEUIMBAHUS I TNpeACKa3aHus
HacJieIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATE JIA0OPAaTOPHBIC W MpaKTUUecKue paboThl, coOM0aaTh MpaBuia npu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHUE KPUTHYECKU OLICHUBATH U HHTEPIIPETHPOBATH HHPOPMALIUIO OHOIIOTHUECKOTO COJIEpKAaHNUS,
BKJIIOYAIOLIYIO TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX MCTOUYHHKOB (CpeAcTBa MaccoBoi MH(opmanuy,
HAYYHO-TIOMYJISIPHBIE MaTepHalibl), 3TUYECKUE AaCIEKThl COBPEMEHHBIX HCCICIOBAaHUNA B OHOJIOIHWH,
MeAUIHEe, ONOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHs, 000011as GHOIOrHYeCKyIO
WHQOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUHHBIN anmapaT OHOJIOTHH.

[MpeamerHble pe3ynbTaThl OCBOeHUs ydeOHoro mpeamera «buonorusi» ¢ I1 knacce NOMKHEI
OTpakaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OUOJIOTHH B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B () OPMHPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTHHBI MUPa M HAYYHOTO MUPOBO33PEHUS,
0 BKJIaJIc POCCUHCKUX M 3apyOeHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJIOTHH, (DYHKIIMOHAILHOU
IPaMOTHOCTH YeJIOBEKa [T PEIICHUS )KU3HCHHBIX 3a]1a4;

YMEHHE PAacKpbIBaTh COACpKaHHE OHOJIOTHYECKUX TEPMUHOB M IOHSTUI: BUA, MOMYJISALHS,
reHO(OH/I, DBONIONWS, ABIKYIIUE CHIBI ((haKTOPBhI) 3BOIIOIUH, MPUCIOCOOICHHOCTh OPTaHHU3MOB,
BUI000pa30BaHKE, SKOJIOTHUECKUE (aKTOPhI, SKOCUCTEMA, IPOAYLIEHTHI, KOHCYMEHTBI, PEIyLIEHTHI, LIEMH
MUTAHAA, YKOJIOTHYECKas MMpaMua, OuoreoneHo3, ouochepa;

YMEHHUE u3JaraTb OHOJIOTHUECKHe Teopuu (dBoitonuoHHas Teopust Y. JlapBuHa, CHHTETHUYECKas
TEOpHsI 3BOJIIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apoisiimieBoro cxoactsa K. M. bapa, uepemoBanus
IJIaBHBIX HampasiieHUH u myteit sBomonun A. H. Ceseprosa, yuenus o ouocgepe B. U. Bepnanckoro),
OIIpeIeJIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJAaMH HayYHOTO IO3HAHUS B OMOJOrMU: HAONIOAECHHE U OIUCAHHE YKUBBIX
CHCTEM, IPOLIECCOB U SIBJIICHUI, OPraHU3alMs U IPOBeIeHHE OMOIOrHYeCKOro SKCIEPUMEHTA, BBIIBIKCHUE
TUIIOTE3bI, BBISIBICHHE 3aBUCHMOCTH MEXAY HCCIEIyEeMbIMH BEIMYMHAMH, OOBSCHEHHE IOyYSHHBIX
Pe3yIbTAaTOB, HCIIONb30BAHHBIX HAYYHBIX HOHSTHH, TEOPHUH M 3aKOHOB, YMEHHE J[elaTh BBIBOJIBI Ha
OCHOBAHUH TOJTyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCNATh CYLIECTBEHHbIE NPU3HAKKM CTPOCHUS OHOJOTMYECKUX OOBEKTOB: BHUJIOB,
HOIYJSIIUN, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH,  E€CTECTBEHHOIrO0  OTOOpa,  BHA00Opa30OBaHUS,
NPUCIIOCOOJIEHHOCTH OPTaHU3MOB, IEHCTBUS SKOJIOTHIECKHUX (PaKTOPOB Ha OPTraHU3MbI, IEPEHOCA BEIIECTB
M TIOTOKAa SHEPrHMHM B 3KOCHCTEMAax, aHTPONOTEHHBIX W3MEHEHHWH B HKOCHUCTEMax CBOEH MECTHOCTH,
KPYrOBOpOTa BELIECTB M OMOr€OXMMHUYECKHUX LIMKIOB B OHOChepe;

YMEHHUE TIPUMEHSITh TIOTyYCHHbIC 3HAHHS JUI OOBSICHEHUS] OMOJIOTHYECKHX MPOIIECCOB U SIBJICHUH,
JUTSL TIPUHATHUSI MPAKTUYECKUX PEIICHUI B MOBCETHEBHOW JKU3HU C IEJbI0 oOecreyeHus] 0e30MacHOCTH
CBOETO 3JIOPOBBS H 3JIOPOBbS OKPYXKAIONIUX JFOJEH, COONIOJEHUS] HOPM TpPaMOTHOTO TIOBEJICHHS B
OKpY>Karolel IpupoTHOH cpeie, MOHMMaHne HeOOX0JMMOCTH UCTIOJIL30BAHHUS JJOCTHKEHUI COBPEMEHHOMN
OHMOJIOTHH TSl PAITHOHAIILHOTO MPHUPOJIOTIOIH30BaAHUS;

YMEHHUE pelarh dJIeMEHTapHble OMOJOrHYeCcKHe 3a/1a4i, COCTABIIATh CXEMbI ITEPEHOCa BEUIECTB U
SHEPTUH B KOCHCTeMax (IIETH MUTaHHS);

YMEHHUE BBITIOIHATH JIA00OPATOPHBIE M MPaKTUYECKUe paboThl, COONIONATh MpaBmiIa Mpu paboTe ¢
y4eOHBIM 1 JIa00paTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTHYECKHU OIIEHUBATh U HHTEPIIPETHPOBATH MHPOPMAITHIO OHOIOTHYECKOTO COJIePKAHUS,
BKJIIOYAIOLIYI0 IICEBJIOHAYYHbIE 3HAHUS U3 Pa3JIM4HBIX MCTOUYHHUKOB (CpeAcTBa MaccoBOM MH(opMaIuy,



HAYYHO-TIOMYJSIPHBIC ~ MaTephalibl), PAacCMaTpUBaTh  TJO0ATbHBIC  DKOJTOTMYCCKHE  MPOOJICMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMCHHE CO3]1aBaTh COOCTBEHHbBIC MMCHMEHHBIC U YCTHBIC COOOIICHUS, 0000IIast ONOIOTHYECKYIO
HH(POPMAITUIO U3 HECKOIBKMX UCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBO yacos DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
n/n nporpaMmbl Bcero Kontpoabubie  Ipakruteckue odpa3oBaTebHbIE
padoTsI padoThI
pecypchl
bubmuoreka [IOK
! bronori kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 KuBble cuCTEMBI U X OpraHu3alus 1 bubmoreta LIOK
https://m.edso00.ru/7f41c292
3 XUMHYECKUI COCTAaB U CTPOCHHE KIETKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
bubnuoreka LIOK
4 HKH3HEASATEIEHOCTE KICTKH 6 https://m.edso0.ru/7f41¢c292
5 PasMHOXeHME U HHAMBUAYAJIbHOE PA3BUTHE 5 1 bubamnoreka [HOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢292
5 HacnencrseHHOCTE M N3MEHUYUBOCTD 8 15 bubmmoreka [IOK
OpraHM3MOB ' https://m.eds00.ru/7f41¢c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 Bubnmnoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmmorexa LIOK
https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoaunvecTBO yacon JJIeKTPOHHBbIE
HaunMeHoBaHUe pa3aesioB H TeM nudpoBbIe
Ne n/m P Kontposbnbie  IlpakTHueckue (wacpp )
NporpaMMsbl Bceero o0pa3oBaTeJibHBIE
padoThI padoThI
pecypcsbl
bubmuoreka LIOK
1 D 0 9 1
BOMIOLHOHHAA DHONOTHA https://m.edsoo.ru/7f41cc74
9 BozHukHOBEHME 1 pa3BUTHE KU3HU Ha 9 05 Bubmmorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranus OKpY Karomas cpeaa 5 1 bubmorexa [IOK
TaHU3MBbI U ST
p Py tHas cpes https://m.edsoo.ru/7f41cc74
but OK
4 Coo01ecTBa ¥ YKOJIOTHYECKHAE CUCTEMBI 9 htI/tIpSJ,I:I;I/(r)T:ZKdz;_IO.ru I7fa1cc74
bubmuoreka LIOK
P 2
5 C3EPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHE

10 KVIACC
™ Koau4yecTBo yacos Jlara DyieKTpOHHBIE N (PPOBLIE
u/n Tema ypoxa Beero Koutpoabubie  IlpakTuyeckue A — oGpa3soBaTeJibHbIE
padoThI padoThI pecypcnl
bubmmoreka [JOK
1 Buosorus B cucteme HayK 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
Merto bl HO3HAHMS )KUBOM TPUPO/IBI.
IIpakTudeckas padora Ne 1
2 «IE)IcnonmosaHIEe Pa3NUYHBIX METOJIOB 1 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6122
P N3YYIEHUU OMOTOTUIECKIX
00BEKTOB
3 Bbuonornueckue cucTeMsl, MPOLECCH U UX 1 bubmmoreka [HOK
U3y4eHHE https://m.eds00.ru/863e6564
4 XuMuueckuii coctaB KieTku. Bona u 1 bubnuorexa LIOK
MHHEPAJIbHbBIE COJIH https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHHEe OEIKOB 1 bubmmorexa LIOK
https://m.edsoo.ru/863e6b72
DepMeHTH — OHOJIOTUYECKHE
6| e rmmm— 05 bimorera LIOK
https://m.eds00.ru/863e6b72
aKTUBHOCTH (DEPMEHTOR (Ha IpUMEpPE
aMUIIa3bl WK KaTallasbl)»
bubmuoreka [IOK
! Y neBozEL. JimazEr 1 https://m.edsi.ru/863e6870
butmmoreka [IOK
8 Hyxnennossie kucnotel. ATO 1 hitps://m.e dS(I)_E).ru 1863e6d5¢
9 Hcropus 1 METObI U3YUYEHUS KIIETKU. 1 bu6mmotexa [IOK

Kinerounas reopus

https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

KreTka Kak 11eI0cTHasE KHUBasi CHCTEMa
CTpoeHune 3yKapuOTHUECKON KIIETKH.
Jlaboparopnas padota Ne 2 «M3ydeHue
CTPOCHHUS KIICTOK PACTECHUIA, JXHBOTHBIX,

bubmmoreka [IOK

11 9 0.5 https://m.edso0.ru/863e6ff0
rpu0OB U OaKTEPUH MO MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKPOIIpENapaTax u ux
OITMCAHUECY
bubmmoreka [JOK
12 OOMeH BemeCTs Mk META00H3M https://m.edso0.ru/863e766¢
bubnunoreka LIOK
13 Potocrres. XemocHiTes https://m.edscl)lo.ru/863e7098
14 OHepreTudeckuii 0OMeH bubmoreta LIOK
https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KITeTKU. JleneHune
15 | 5 dtmorme 05 BrGmotoxs LIOK
https://m.edso0.ru/863e7dc4
KOHYHMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOTIpenapaTax»
16 buocunTes Oenka. Peakuus MmaTpuaHOTO Bubnmnorexa [JOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsiius — OnocuHTE3 OeNKa bubmorexa HOK
https://m.edso0.ru/863e796e
bubmmoreka [IOK
18 Hexnerounsie GopMBbI 3KNU3HU — BUPYCHI https://m.e dS(I)lo.ru 186367540
butmmoreka [IOK
19 DopMbl pa3MHOKEHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubanoreka [IOK
20 Meiios https://m.edsi.ru/863e7f4a
21 OO0pazoBaHue U Pa3BUTHE MOJIOBBIX 05 bubnmnoreka [HOK

kieTok. OmnonoTBopenue. JlabopaTopHas

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

pabota Ne 4 «M3yueHue cTpoeHust
MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTpEnapaTaxy
22 WNupuBuayansHOe pa3BUTHE OPTaHU3MOB bubmmorexa LIOK
FHBIIY P P https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka 0 HACIEACTBEHHOCTH Bu6mmoreka LIOK
¥ I3MCHYMBOCTU https://m.eds00.ru/863e86f2
y 3aKZHZM§pH§/[cOTHOHac6neL[OB;leHHﬂ BuGmiorexa LIOK
npu3HAKOB. MOHOTHOPHIH
P e https://m.eds00.ru/863e8878
CKpELIBaHUE
JurnbpugHoe ckpermuBanme. 3aKoH Bu6mmoreka [IOK
25
HE3aBUCHMOT0 HACJICIOBAHHS TIPH3HAKOB https://m.eds00.ru/863e89a4
CrernieHHOe HaClleIOBAaHUE MMPU3HAKOB.
Jlaboparophas padota Ne 5 «M3yueHue
Pe3yJIbTaTOB MOHOTHOPHUIHOTO U Bbubaunoreka [JOK
26 0.5
JTUTHOPUIHOTO CKPEIIUBAHUS Y https://m.eds00.ru/863e8c60
JIp030(hHITBI Ha TOTOBBIX
MUKPOTpenapaTaxj»
I'eneTnka nmona. HacnegoBanue Bubnmnorexa [JOK
27
NPU3HAKOB, CIIETUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
NsmenunBocth. HeHacnencTBenHas
U3MeHYMBOCTh. JlJaboparopHas paboTta No
6. N3yuenne MmoauduKaiioHHON bu6imoreka [IOK
28 0.5
WU3MEHYUBOCTH, TOCTPOCHHE https://m.edso0.ru/863e8efe
BapUAIIOHHOTO PsiJia ¥ BapUAIIMOHHOM
KpHUBOI»
HacnexcrBennas M3MEHYHBOCTb.
29 Jlaboparophas padota Ne 7. «AHaiu3 05 bubmuoreka [IOK

MyTalMid y ApO30(UIEI HA TOTOBBIX
MUKpOTIperapaTax»

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bubmmoreka [IOK

30 Penetika vieozexa ! https://m.eds00.ru/8638d78
PesepBHEIit ypok. O000IICHHE TIO TEME
31 «HacnencTBeHHOCTS M N3MEHIUBOCTH 1
OpPTaHU3MOB»
bubaunoreka [JOK
32 Cenekuns kak Hayka  mpouece 1 https://m.edS(I)lo.ru/863e9214
33 MeTonpl ¥ JOCTHKEHUS CEICKITUU 1 bubmmoreka [JOK
PaCTEeHUIA ¥ KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoMOTMS KaKk OTpacib 1 bubmmoreka [HOK
NPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34

[MTPOI'PAMME



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

11 KJIACC

KoauyecTBO 4acos

DJIeKTPOHHbIe U (POBbIE

Ne Jara
Tema ypoxa Koutponbubie  IpakTHyeckue oGpa3soBare/bHbIE
n/n Bcero H3y4eHHs
padoThI padoThI pecypchl
1 OBOJIOIHS U METOJBI € H3yUCHUS 1 bubmmoreica LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuUTHS IpeICcTaBICHUH 00 1 bubmoreka [{OK
SBOJIIOLINH https://m.eds00.ru/863e9570
bubnmnoreka IJOK
3 Murkpossoors 1 https://m.edsoo.ru/863e9cle
[Tonynsauusa kak 3;ieMeHTapHas €JUHULIA
4 BUJA H dBoonnu. JlaboparopHas padora 1 05 bubmmoreka [HOK
Neo 1 «CpaBuenue BUIIOB 110 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JBroxymue cuibl (31eMeHTapHbIe 1 Bu6mmoreka [IOK
(aKTOPBI) FBOITIOIUH https://m.edso0.ru/863e9da4
6 EcrecTBeHHBIN 0TOOD M €r0 POPMEI 1 bubmoreia LIOK
https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOIIOIUN:
HPHUCIIOCOOJICHHOCTh OPTaHU3MOB H
7 BUI000pa3zoBanue. Jlaboparopras pabora 1 05 bu6imoreka [IOK
Ne 2 «Onucanune npucrnocoOICHHOCTH ’ https://m.edso0.ru/863e9fde
opraHusMa u e€ OTHOCUTEIBHOTO
xXapakTepa»
8 Hanpasnenus v myTy MaKpo3BOJIIOLUH 1 bubamoreta LIOK
https://m.eds00.ru/863e9cle
9 HeoOpaTuMocTh 3BOITIOLIAN 1
10 Hcropus xu3Hu Ha 3eMJIe B METOIBI €€ 1

H3y4YCHUA



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

I'unoressl MPOUCXOXKACHUA )KU3HU HA

bubmmoreka [IOK

1 3emie https://m.edsoo.ru/863ea5a6
PasBuTHe %u3HU Ha 3emIie 1o 3paM U Bu6mmoreka LIOK
12
eproIam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbI YBOIIOIIUU
ACTUTENILHOTO ¥ YKUBOTHOTO MHUPA.
13 lg[paKTquCKa;{ pabora Ne 1 «I/I3yII)IeHHe 0.5 bubmmorexa LIOK
9 https://m.edsoo.ru/863ea8bc
MCKOTIAeMBIX OCTATKOB PACTEHHH U
JKUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHuYeCcKOro Bbubaunoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (aHTPOIIOTEHE3) bubmorexa LIOK
https://m.edsoo.ru/863eac2c
16 Jswwkymiue cuibl (pakTopsl) Bu6mmoreka [IOK
AHTpPOIIOTeHe3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaJ1H 3BOJIIOLIMHU YeJIOBEKa
18 UYeoBeueckue pacsl U IPUPOIHbIE bubanoreka [IOK
alanTaly 4YeI0BeKa https://m.edsoo.ru/863eaea?
PesepaHblii ypok. O60011eHue 110 TeMe
19 «Bo3HUKHOBEHHE U pa3BUTHE )KU3HU HA
3emiie»
20 OKOJIOTHus KaK HayKa
Cpeibl OOMTaHUS U SKOJIOTHYSCKUE bubnuotexa [IOK
21
(baxTopsI https://m.edsoo.ru/863eafec
Abuornueckue dakropsl. JlabopaTopHas
pabora Ne 3. «Mopdomnorudeckne
29 OCOOCHHOCTH PacTEHUI U3 Pa3HBIX MECT 05 bubnmnoreka [HOK

oburanwmsi». Jlaboparopuas padora Ne 4.
«BnusHuE CBETa HA POCT U Pa3BUTHE
YEPEHKOB KOJISyCa»

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmmoreka [IOK

23 buoriieckie GakTopet ! https://m.eds00.ru/863eb348
DKOJIOTHYECKUE XapPaKTEPUCTHKHU

24 nomyssanuu. [Ipaktudeckas padota Ne 2 1 05
«[Toacu€T MIOTHOCTH MOIYJISAIUHN pa3HbIX
BUJIOB PaCTCHUID»

25 Coo0r1iecTBa OpraHu3MOB — OHOIICHO3 1 EES;I:I;I/?nTZI;aS(I)_})(.)rILTIB 63eha6a

bubnmoreka IJOK

26 DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) 1 https://m.eds00.ru/863eb46a

21| Sworommeon mpuni, Cootirea 1 bimorera LIOK
skocucTem, CyKueccns https://m.edso00.ru/863eb5fa

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTPOTIOTEHHBIE SKOCHUCTEMBI

30 buocdepa — rnodanbHas skocucTemMa 1 Bu6mmoreka [IOK
3emin https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYITICCTBOBAHUS 1 bubnuotexa [JOK
ouocheps https://m.edso0.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emnu 1

33 CocymiecTBOBaHUE PUPOABI U 1 bub6imoreka [IOK
YeJI0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHblii ypok. O000IICHHE TEMBI

34 «Co00111eCTBa U AKOJIOTHICCKHE 1
CHUCTEMBD»

OBLIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JJI51 YUUTEJA

https://multiurok.ru/all-sites/biologiya/

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

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



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

