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HHOACHUTEJIBHASA 3ATINCKA

I[Tpu pa3paboTke MporpaMMsl MO0 OMOJIOTHU TEOPETHYECKYIO OCHOBY JUISL OTIPE/ICICHUS TOAX00B K
dopMHupOBaHNIO coAepKaHUS ydeOHoro mpeamera «bHonorus» COCTaBWIM: KOHLENTYaJbHBIC
nonoxenuss ®I'OC COO o B3anM0OOYCIOBICHHOCTH LENei, copepKaHus, pe3ylbTaToB OOyueHHS M
TpeOOBaHUII K YPOBHIO MOJATOTOBKM BBHIMYCKHHKOB, TOJOXKEHHUs 00 OOIMX LeNIX W NpUHIMIAX,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeJHero odmiero odpaszoBanusi B Poccuiickoit
Oenepanyu, a TakKe MOJIOKEHUS 0 crienupuKe OHOIOTUH, €€ 3HAUCHUH B TTO3HAHUH JKUBOW MPUPOIBI U
o0ecrie4yeHnH CyIIECTBOBAHMS UeloBeueckoro obmectBa. CorylacHO Ha3BaHHBIM — ITOJIOKEHHSM,
ofpeJiesieHbl OCHOBHBIE (PYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[MporpaMma mo Owuonormu [aéT TMpeACTaBICHHWE O IensX, 00 o0meill crpaTternu oOydeHUs,
BOCIIUTaHUSI W Pa3BUTUSI OOydyaromuMXcs CpeAcTBaMH ydeOHOro mpeamera «buomorus», ompenenser
o0si3aTeNnbHOE MPEAMETHOE COJIEpKaHUE, €ro CTPYKTYpY, paclpelefieHHe M0 pasfeiaM W TeMau,
PEKOMEHIIyeMYI0 TIOCIIEA0BATEeIbHOCTh M3Y4EHHsI Y4eOHOro MaTepHaia ¢ y4ETOM MEXKIpPEJAMETHBIX U
BHYTPUINIPEJMETHBIX CBsI3€H, JIOTMKH 00pa30BaTelIbHOTO Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH
o0yJaronmxcsl.

B mporpamme 1o OHONOTHH TaKXe YYHUTBHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METaIrpeMEeTHBIM U MPEAMETHBIM pe3yibTaTaM 0OydeHHs] B (POPMHPOBAHHK OCHOBHBIX BUAOB y4eOHO-
MO3HABATEIBLHOW JICATCIILHOCTH/YUYCOHBIX JIEHCTBUIA OOYYarOIIMUXCsl TI0 OCBOCHUIO  COJEPIKaHUS
OHMOJIOTHYECKOro 00pa30BaHusI.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPHHIIAI
NPEeMCTBEHHOCTH B W3yYCHUH OMOJIOTHH, Oilarofapst 4yemMy B Hel MpOCMaTpUBAETCS HAIPAaBICHHOCTH HA
pa3BHUTHE 3HAHWIL, CBS3AHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHHS, IIEHHOCTHBIX
OpPHMEHTaIMi JINYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, NMPEACTaBICHUH O 3I0pOBOM 00pas3e >KWU3HH WU
OepeXXHBIM OTHOIICHHEM K OKpYyXaromed mnpupoxHoit cpene. [lostomy Hapsay ¢ u3ydeHHEM
001IeOMOIOTHYECKHUX TEOPHI, a TaK)KEe 3HAHWH O CTPOSHHH KUBBIX CHCTEM Pa3HOTO paHra W CyIIHOCTH
OCHOBHBIX TNPOTEKAIONIMX B HHUX IMPOIECCOB B MporpamMme IO OHOJOTHM YAEJIeHO BHHMaHHE
UCIIOJIb30BaHUIO MTOJYYEHHBIX 3HAHWH B TIOBCEAHEBHOM >KU3HH JUIS PEIICHUS MPUKIAIHBIX 33/1a4, B TOM
qyucie:  NPOQHIAKTUKM — HACJIEACTBEHHBIX  3a00JIeBaHMI  YEJIOBEKA,  MEIUKO-TeHETHYECKOrO
KOHCYJIbTUPOBAHHMS, OOOCHOBaHHMSI OSKOJOTMYECKH IEJIECOO0pPa3sHOr0 TOBENCHUS B  OKpYKaromen
HPUPOJIHON Cpejie, aHAIN3a BIUSHUS XO3SMCTBEHHOH JIESITEIbHOCTH YeIOBEKa Ha COCTOSTHHE MPUPOIHBIX
Y HCKYCCTBEHHBIX 9KOCUCTEM. Y CHIICHHE BHUMAHUSI K IPUKJIQJHON HAIPaBICHHOCTH Y4eOHOTO IpeMeTa
«bunornorus» NPOAUKTOBAaHO HEOOXOIUMOCTBIO OOECIeYeHHs YCIOBHH Uil PpEIIeHUS OJHOW U3
aKTyalbHBIX 3aJa4 LIKOJIBHOTO OMOJIOTHUYECKOT0 00pa3oBaHMs, KOTOpas mpeamnojiaraeT GopMUpoBaHUE y
o0yyaromuxcsi CIOCOOHOCTH — aJanTHPOBaTbcsd K WM3MEHEHHSM JWHAMUYHO  Pa3BUBAIOMIECTOCS
COBPEMEHHOI'0 MHpa.

Buosnorus Ha ypoBHe cpegHero o01ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopMmupoBaHie y oOydalomuxcs MPEACTABICHUI O HayyHOHM KapTHHE MHUpA, paciiupseT U 00o0Imaer
3HaHUS O JKMBOW IMpHpoje, €€ OTIMYUTEIbHBIX NMPHU3HAKAX — YPOBHEBOH OpraHU3alldd W 3BOJIOLMNH,
co3MaT yCIOBHS JUIS: TIO3HAHWS 3aKOHOB JKMBON TIPUPOJNBI, (OpMHPOBaHUS (PYHKIIMOHATHHOMN
TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0€30MacHOro o0pasza IKH3HH, OSKOJOTHYECKOTO MBIILUICHHS,
LIEHHOCTHOT'O OTHOIIEHUSI K dKHUBOW MPUPOJE U YETOBEKY.

Bonbmioe 3Hadyenre OMOJIOTHS UMEET TAKIKE IJId pEIICHUA BOCIIUTATCIIBHBIX U Pa3BUBAIONIUX 3a/1a4
cpemHero oémero o0pa3oBaHWs, CONMANM3ANMK OOydaromuxcs. M3ydenme Owonorum obecredumBacT
ycIoBHA Ui (POPMUPOBAHHS MHTEIUIEKTYAIBHBIX, KOMMYHHUKAIIMOHHBIX U MH()OPMAIIOHHBIX HABBIKOB,
JCTETHYECKON KyJIbTYpBI, CHOCOOCTBYET WHTErpalliil OMOJIOTMYECKUX 3HAHUHI C NPEACTaBICHUSAMHU M3
JIpYrux y4eOHBIX HPEIMETOB, B YaCTHOCTH, (DM3WKH, XUMUHU U Teorpaduu. Ha3BaHHbIE MONOKEHHS O
nperHa3sHaYeHNH y4eOHOro mpenmera «BHOIOTHS» COCTaBMINM OCHOBY JUIS ONpPEAETIEHHS MOAXOAOB K
0TOOpY M CTPYKTYPUPOBAHUIO €0 COAEPKaHMUS, IPEICTABICHHOTO B IPOTrpaMMe 110 OHOJIOTHH.



Ot0op coaepkanusi ydeOHoro npeamera «buomnorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3HULHUI KyIbTypOCOOOPa3HOTO MOAX0Aa, B COOTBETCTBUH C KOTOPHIM O00yYaromuecs AOJKHBI OCBOUTh
3HAHWS W YMEHHMs, 3HauYUMble Ui (OPMHPOBaHUs OOLIeH KyIbTYpbl, ONpPEIEISIONINE aJleKBaTHOE
TIOBEJICHUE YEJIOBEKAa B OKpY’Kalolled MPUPOJHON cpene, BOCTpeOOBaHHBIE B MOBCEJHEBHOM XH3HU U
MPaKTHIeCKOo aesrenbHocTH. Oco0oe MECTo B 3TOM cUCTeMe 3HAHHMH 3aHUMAIOT JIEMEHTHI COICPIKaHHS,
KOTOpbIE CITy»aT OCHOBOH AJsi (hOpMHUpPOBaHUS MPEICTABICHUI O COBPEMEHHOH €CTeCTBEHHO-HAYYHOM
KapTHHE MUpPa U HEHHOCTHBIX OPHEHTALUAX JHYHOCTH, CIIOCOOCTBYIOLINX T'yMaHH3alUU OMOJIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypUpOBaHHE COJEpX aHUsl yueOHOTro MaTepraia B IporpaMMe 0 OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYCHHS 3HAHWK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBOH HPUPOIBI, O €€
YPOBHEBOW OpraHM3alliil M SBOJIONUH. B COOTBETCTBMH C 3TUM B CTPYKType y4eOHOrO Mpeamera
«buonorus» BeIgENEHBI CIEAYIOIINE COAEpKATEIbHbIC THHUH: «bHoJorns Kak Hayka. MeToIbl Hay4HOTO
no3HaHus», «Kierka kak Owuonormueckas cuctemay, «OpraHu3sM Kak OHONOTHYECKas CHCTEMay,
«CucremMa ¥ MHOTOOOpa3ue OPraHUYECKOro MUpay, «DBOJIONMS JKUBOW MPHPOABD, «IKOCUCTEMBI H
NPUCYIIHE UM 3aKOHOMEPHOCTH.

Lens wusyueHus ydeOHOro mpeamera «buomorus» Ha 0a30BOM YypOBHE — OBIIAJCHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIUHU )KUBBIX CHCTEM Pa3HOTO paHTa
U MpHOOpEeTeHNEe YMEHHUI MCIIOIBb30BaTh 3TH 3HAHMS JAJISl TPAMOTHBIX ACHCTBHI B OTHOIIEHHH OOBEKTOB
YKUBOHM MPHUPOJIBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctiwkenne 1enu wu3ydeHus ydeOHoro mnpeamera «buomormsi» Ha 0a30BOM  ypOBHE
obecrevunBaeTcs pelIeHneM CIISIYIONINX 3a1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI 3HAHWH O OHMOJOTHMYECKHUX TEOPHUSX, YUYEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSAX, THIIOTE3aX, MpaBHIIaX, CIYKAIIMX OCHOBOW s (OPMHPOBAHHUS TIPEACTABICHHHA O
€CTEeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAay4YHOrO IO3HAHWS, CTPOSHHH, MHOTO00pasud U
OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIlNH, BHIJAIOIINXCS OTKPHITHAX U COBPEMEHHBIX
WCCIIEJIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOyYalONIMXCS IO3HABATENLHBIX, WHTEIUIGKTYAIBHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B TIPOIECCE aHAIM3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAyYHBIX B3IJIANOB, UACH U
MOJIXOJIOB K U3YYEHHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpTaHU3aIlNH;

CTaHOBJIEHHE y OOyYaromuxcs oOImed KyNIbTyphl, (DYHKIIMOHATBHONH TPaMOTHOCTH, Pa3BHTHE
yMEHH 00BSACHATH U OIIEHUBATH SIBJICHHS OKPYKAIOIIET0 MUPA KUBOW MTPUPOJIEI HA OCHOBAaHUH 3HAHHNA U
OTIBITA, TTOTyYEHHBIX MPU H3YYCHUH OUOJIOTHU;

(dhopMupoBaHue y 00ydYaAIONINXCS YMEHHM WITIOCTPUPOBATh 3HAUYEHHE OMOJOTHYECKHUX 3HAHUHU B
NPAaKTUYECKOW JAEATENFHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAWLIUHCKHX TEXHOJOTHHA |
arpoOHOTEXHOJIOTHiA;

BOCIIUTaHUWE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHHMA YEJIOBEKOM JKUBOW IPUPOJIBL,
HEOOXOIUMOCTH OEpeXKHOr0 OTHOUICHWS K HeW, COONIIOJeHHS STHYECKMX HOPM NpU IPOBEACHUH
OMOJIOTMYECKUX UCCIIEJOBAHMIA;

0CO3HAaHKE [IECHHOCTH OMOJIOTMYECKUX 3HAHU JUIS MTOBBILICHUS YPOBHS SKOJIOTHUECKON KYJIbTYPHI,
JUTsE (POPMHUPOBAHYSI HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHHE TMPHOOPETEHHBIX 3HAHUM W YMEHWH B IIOBCEIHEBHOM JKM3HHM IS OILEHKHU
TIOCJIEJICTBUN CBOEH NEATENBHOCTH TI0 OTHOIICHUIO K OKPYXKAaIoIe cpesie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U COOMIOIeHHE Mep TPO(UITAKTHKHY 3a00JIeBaHNH.

B cucreme cpennero odmiero oopazoBanus «bruonorus», nzydaemas Ha 6a30BOM YpOBHE, SIBIISETCS
00s3aTeTbHBIM y4eOHBIM MPEIMETOM, BXOSIIINM B COCTaB MPEAMETHOM 00sacTi «EcTecTBeHHO-HAYIHBIE
MIPEIMETHD».

st u3ydyeHus OHOJIOrMM Ha 0a30BOM YPOBHE CPEOHEro o0Iero o0pa3oBaHHsS OTBOIUTCS 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Henmeno), B 11 kimacce — 34 gaca (1 gac B Henelno).



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.

Tabnuiel 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW TIPUPOIBD).

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[Mpaktuyeckas padota Ne 1. «Mcnonp3oBaHue pa3TUIHBIX METOJOB MPH U3YUCHUH OMOIOTUYESCKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbl M UX OPraHu3anms.

JKusble cucrembl (OMocucTeMBl) Kak MpeAMeT u3ydeHus O0Monorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM W WX pa3HOOOpasue. YPOBHH OpPraHM3alHUN OWOCHCTEM: MOIEKYIISIPHBIM,

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

Tabnuie! 1 cxembl: «OCHOBHBIC IPU3HAKH KHU3HWY», « Y POBHHU OPraHU3ALMY KUBOW IPUPOIBD».
Obopynosanue: Mmozesnb Monekyssl JHK.

Tema 3. XuMH4YecKHMil COCTAB U CTPOEHUE KJIETKH.

XVWMUYECKHA COCTaB KIETKH. XUMHUYECKUE SJIEMEHTHI: MAKPO3JIEMEHTHI, MUKPO3JIeMeHTH. Boaa u
MUHEpaJbHBIE BEIIECTRA.

OyHKIHMK BOJIBI © MUHEPAIBHBIX BelecTB B KieTke. [loanepkanue ocMoTu4eckoro oainanca.

benku. CoctaB u cTpoeHne OemKOB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HezameHumble u
3aMEHHMbIE aMUHOKHCIOTH. AMHWHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYPHl OEIKOBOH MOJEKYJIIbI
(nepBuuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBA OEJIKOB.
Buonornueckue GyHKunM OEIKOB.

®DepMeHThI — Oroornueckue karannzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LEHTp, CyOcTpaTHas
cneuu¢uunocts. Kopepmentsl. Buramunsl. OTinunst pepMEHTOB OT HEOPTaHUYECKUX KAaTaU3aTOPOB.

VYrieBoabl: MoOHOcaxapuisl (TJIIOKO3a, pubo3a M Je30KcupuOo3a), Aucaxapuibl (caxaposa,
JIAKTO32) U MoJIrcaxapuabl (Kpaxmall, TIUKOTeH, [eJUTono3a). buojgornyeckrue pyHKIMN YrieBOIOB.

Jluraper:  Tpurmmnepuabl, Gocdommnunel, crepouabl. ['mapoduiabHO-THIPOGOOHBIE CBOMCTBA.
buonornueckue ¢yakmum nunuaoB. CpaBHEHHE YIIIEBOAOB, OENKOB W JIMMUAOB KaKk HCTOYHUKOB
SHEPTHUH.

Hyxkneunosbie kucnorel: JIHK u PHK. Hykieotuabl — MOHOMEPBHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pynkiuu JJHK. Ctpoenue u ¢pyukiun PHK. Buast PHK. AT®: ctpoenne u GpyHKIHM.

Huromorus — Hayka o kieTke. KierodHas Teopusi — MpuUMep B3auMoJeHCcTBHs uiael U (HakToB B
HAayYHOM TIO3HAHUU. METOIbI H3y4YeHHS KIIETKH.

Krerka kak mnenoctHas »xuBas cucrema. OOmmMe TpPH3HAKK KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, Mosekynbl JIHK kak reneTudeckuii anmapar, CHCTeMa CHHTe3a Oerka.



Tumbl  KJIETOK:  dyKapuoTHyeckas M HpokapuoThueckas. (OcoOEHHOCTH  CTpOECHHUS
MPOKapUOTHYECKOW KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapUOTHYECKOW KIIETKH.
OCHOBHBIE OTJINYHUS PACTUTENFHOMN, KUBOTHON U TPHOHOHN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKa, TJIUKOKAJIMKC, WX (YHKLIUH.
[TnasmaTtrueckass meMOpana, e€ cBoiicTBa 1 pyHKuuH. L{uTomnasma u e€ opraHonasl. OmHOMeMOpaHHbBIE
opraouasl kietku: OIIC, ammapar I'onbmxu, nm3zocoMbl. ITolyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MacTuabl. [Iponcxoxaenne MUTOXOHAPUI U TacTud. Buasl miactua. HememOpaHHble
OpraHouzbl KJETKU: PHUOOCOMBI, KJIETOYHBIH ILIEHTp, LCHTPHONHM, PECHHYKH, XIyTHKH. DyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHbiii HeHTp kineTkd. CTpoeHue szapa: saepHas 000704YKa, KapuoIlia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEIIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. Jlesenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuxk, M.
Vunkunc, P. ®panxnus, K. M. bap.

Huarpammsbl: «PacrnipesieieHne XMMHUECKUX JJIEMEHTOB B HEXHBOW mpupone», «PacnpeneneHue
XUMHYECKUX JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuuer u cxemsbl: «[lepuomuyeckas Tabnua XUMHYECKHX 3JIEMEHTOBY», «CTPOCHUE MOJEKYIIBI
BOIbl», «buocuHTe3 Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue depmeHta», «HykiaenHoBble
kuciotel. JTHK», «Ctpoenue monexynst AT®», «CTpoeHHne syKapHOTHYECKOM KieTkw», «CTpoeHue
JKUBOTHOM KIeTKW», «CTpoeHHE pPACTUTENBHOM KIeTKn», «CTpoeHHE MPOKAPUOTUUYECKON KIIETKWY,
«CtpoeHue sapa KIeTKu», «YTIAEBOAb, «JIUMuab».

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pYyJOBaHHUE [UIs IIPOBEACHHS HAOMIOACHUH, N3MEPEHUH,
9KCIIEPUMEHTOB, MUKPOIIpEeNapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHalIbHBIX KIETOK.

JlabopaTopHble U IPAKTHYeCKUE Pa0OThI:

JlaGoparophas padora Ne 1. «/3yueHue KaTaaUTUYECKOH aKTHMBHOCTH ()EPMEHTOB (Ha MpUMeEpe
amMuJIa3bl WK KaTanasbl)».

JlaGoparophast pabota Ne 2. «/3ydeHue cTpoeHus! KJIETOK PACTEHUIl, )KUBOTHBIX U OaKTepHid MOA
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U X ONMCAHUE.

Tema 4. /KuzHenessTeIbHOCTb KJIETKH.

OOMeH BemecTB, WM MeTaboIu3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(3HepreTnyeckuii 0OOMEH) — JIB€ CTOPOHBI €IUHOIO Ipolecca MeTadonu3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U DHEPTHH B IOHUMaHUK MeTabom3Ma.

Tunsl 0OMeHa BeIecTB: aBTOTPO(HBIN U reTepoTpodHbiil. Pois GpepMeHTOB B 0OMEHE BEUIeCTB U
MIPEBPAIICHUN YHEPTUHU B KIIETKE.

®orocunre3. CBeroBast 1 TeMHOBas (a3bl hoTocuHTe3a. Peakiuu porocuuTe3a. DPPEKTUBHOCTH
¢dorocunTesa. 3HaueHne (POTOCHUHTE3A IS J)KU3HU HA 3emite. BiusHue yciioBuil cpeapl Ha (OTOCHHTE3 U
CIIOCOOBI MOBBIMIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHM.

XeMocHuHTe3. XeMOCHHTE3UPYIOINe OaKkTepru. JHaueHNe XEMOCHHTe3a [T )KU3HU Ha 3emire.

OHepreTuuecknii 0OMEH B KJeTKe. PacilerieHue BENISCTB, BBIICICHHE M aKKyMYJIMPOBaHHE
SHEPTHH B KIIETKE. DTambl dSHEPreTHIecKoro oomena. I nmmkomm3. bpoxkenne u ero Buasl. KuciopomgHoe
OKHCIICHHE, WM KieTouyHoe Jwixanue. OkxkwucnurensHoe (ocdopunmpoBanue. ek THBHOCTD
JHEPreTHYECKOTr0 0OMEHa.

Peakiyn marpuunoro cuntesa. I'eHernueckas uHdpopmaims u JHK. Peanuzanus reHernyeckoi
uHpOpMaIH B KIeTKe. | eHeTHUECKHUH KOl M €ro CBOMCTBA. TpaHCKpuIus — MaTpuuHblid cuHTe3 PHK.
Tpancmsamust — OnocuHTe3 Oenka. Dtambl TpaHcauu. KoaupoBanue aMHHOKHCIOT. Poib prubocoMm B
O6mocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BHpYCHL. Hcropus oTkpeiTHs BuUpycoB (/. . MBanoBckwii).
OCoOCHHOCTH CTPOCHUS M XKH3HEHHOTO IHKIIA BUPYCOB. bakrepruodaru. bone3nu pacteHni, s)KUBOTHBIX U



YeNoBeKa, BhI3bIBaeMble BUpycamu. Bupyc ummynoaepunura yenoseka (BUY) — Bo3Oynutens CIIN/a.
OOparHast TpaHCKpHIILUS, peBepTrasa W uHTerpasa. IIpodunakTuka pacHpoCTpaHEHHsS BHUPYCHBIX
3a00J1eBaHUH.

JdeMoHcTpanum:

Ioptpetsr: H. K. Konsrios, 1. 1. UBanosckuii, K. A. Tumupszes.

Tabmuuer 1 cxembl: «Tumbl mutaHus», «Metabonu3zm», «MUTOXOHAPHS», «DHEPreTHYECKUN
obmeny, «Xnopomnact», «®otocunresy», «Ctpoenne ITHK», «Crpoernne n QpyHKIMOHHMpPOBAHUE TEHAy,
«Cunrte3 Oenka», «['eneTnyeckuil koay», «Bupyce», «bakrepuodarm», «CTpoeHne U KU3HEHHBIA LUK
Bupyca CIIW/]a, 6axteprodaray, «Pemmukanmsa JHK».

ObopynoBanue: moaenu-anmiukanun «Y asoenne JHK u tpanckpunumsy, «buocunTte3 Oenkay,
«CTpoenue KIeTkn», Mmoaenb cTpykrypsl JJHK.

Tema 5. Pa3mHoxkeHHe 1 MHANBUAYATbHOE Pa3BUTHE OPTAaHU3MOB.

KiieTouHbIH 1IUKII, WY SKM3HCHHBIN UK KieTku. MaTepdasza u mutos. Iporiecchl, mpoTekaromnme
B uHTep(aze. Perumkanus — peakiust marpuuHoro cuate3a JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIHN
Ha0op — KapuOTHUI. [UIIONIHBIN U TaIUIONIHBIA XpOMOCOMHBIE Habophl. XpomaTtuasl. Llutonorndeckue
OCHOBBI Pa3MHOKEHUS U NHANBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xnetku — muto3. Cragum mutosa. [Iporeccsl, mpoucxonasdiue Ha pas3HbIX CTagusIX
MHTO3a. bUOJOrHYeCKU CMBICT MUTO3A.

[TporpamMmupyemast THOEb KIETKH — alloNTO3.

®DopMBI pa3MHOXKEHHsI OpraHM3MOB: Oecrojioe W ToJoBOe. Buapl Oecroioro pa3MHOKEHUS:
JISJICHNe Ha/JBOE, IMOYKOBAaHWE OIHO- M MHOTOKIIETOYHBIX, CIIOPOOOpa3OBaHWE, BET€TaTUBHOE
pa3MHOXkeHue. VICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHUE JJIS CEIEKLUU.

[TomoBoe pa3sMHOXKEHHE, €r0 OTINYHSI OT OECIIOIOTO.

Meiioz. Ctaguu meiosa. [Ipouecchl, mpoucxoasaiue Ha ctagusix Menosa. [loBegeHue xpoMocoM B
Mmeroze. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HUE MENH03a.

I'amerorene3 — mporecc 0o0pa3oBaHUS TIOJOBBIX KIETOK Y JKMBOTHBIX. [loyoBBIE Kene3bl:
CEMEHHHKH " SnYHUKH. O0pa3oBaHUE U Pa3BUTHE MTOJIOBBIX KJIETOK — raMeT (CIiepMaTo30u1, STHIEKIIeTKA)
— cnepmaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHSA SAUIEKIETOK W CIEPMAaTO30HIIOB.
OmnonotBopenue. [lapreHoreHes.

WnnuBunyansHOe pas3BUTHE (OHTOreHE3). OMOpHOHaNbHOE pa3BuTHE (dMOpHOreHes). OTarbl
SMOPHOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX JKHUBOTHBIX: JIPOOJIEHWE, TaCTPYJALUs, OpraHOTeHe3.
[loctaomOpuonansHOEe  pa3BuTHE. THIBI  TOCTIMOPHOHAIIEHOTO — Pa3BUTHS:  TPSMOE, HEPSIMOe
(munHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YpOACTBA.

Poct n pasButrue pactenuil. OHTOr€HE3 IIBETKOBOTO pACTEHHSA: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL.

JleMoHCcTpanuu:

Tabmuuer u cxembl: «DPOpMBI Pa3MHOXKEHHS OpPraHU3MOBY», «/[BOliHOE OMJIOJOTBOpPEHHE Y
[BETKOBBIX pacTeHui», «BereraTBHOe pa3MHOXKEHUE pacTeHUiD», «JleneHne KieTKH OakTepuiiy,
«CTpoeHre TOJIOBBIX KIETOK», «CTpoeHne XpomocoMmbl», «Kierounsii mukmy, «Pemmkarms JTHK»,
«Muro3sy, «Meio3y, «IIpsimoe u HenpsiMoe pa3BUTHE», «l'aMeTOreHe3 y MIEKONUTAOUIMX U YEJIOBEKay,
«OCHOBHBIE CTaJIMU OHTOTEHE3AY.

OOopymoBaHmne:  MHKPOCKON,  MHKporpenapatsl  «CriepMaTo30uAbl  MIICKOIHTAOIIETOY,
«Sliineknerka miekonuraromero», «KapuokumHe3 B KIETKaX KOpELIKa JyKa», MarHUTHasT MOJEJb-
amiukanus «Jlenenue xkiueTkm», Mmoaenb JIHK, Mogens Merada3Hoit XpoMOCOMEL.

JlabopaTopHble M MpaKkTUYeCKue padoThI:

Jlaboparophas padora Ne 3. «HaOmroaeHre MUTO3a B KJIIETKaX KOHUHMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHUKpOIIpEnapaTax».



Ha6opaTopHaﬂ pa60Ta Ne 4. «HBy‘ieHI/IG CTPOCHUS TIIOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpoOHpemapaTax».

Tema 6. HacjiencTBeHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmet u 3agaun reHeTuku. VicTopust pa3BUTHS TeHETUKH. POJb IIUTOIOTUU U 3MOPHOIOTHH B
CTaHOBJICHMHM TCHETHKHU. BKIIaj pOCCHICKMX M 3apyOE)KHBIX YUEHBIX B PAa3BUTHC T€HETHKH. METOMbI
TCHETHKH  (THOPUIOJIOTMYCCKUH, I[IMTOTCHETHYSCKUH, MOJCKYJIsIpHO-TeHeTHueckuil). OCHOBHBIC
reHeTu4eckue noHsTHs. ['eHeTruueckasi CUMBOJIMKA, UCIIONIb3yeMasi B CXeMaxX CKpEIIMBaHUI.

3aKOHOMEPHOCTU HACJCIOBaHMS TPU3HAKOB, ycTaHOBJIeHHbIE . Mennenem. MoHOTruOpuaHOE
CKpelIrBaHue. 3aKOH eqUH000pa3us THOpuAOB HepBoro mokojenus. [IpaBwio momuHUpoBaHUs. 3aKOH
paciCIiyiCHuA MMPU3HAKOB. I'uniore3a uncrotsl rameT. IloaHOE M HETIOIHOE JOMHUHHUPOBAHUC.

JurubpuaHoe ckpemnBaHue. 3aKOH HE3aBUCHUMOTO HaclieI0BaHus IPU3HaKoB. LluToreneTnueckue
OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUSA.  AHamu3upymoollee  cKkpemmBaHue.  Mcmonb3oBaHue
AHATM3UPYIOIIETO CKPEUIUBAHUS IS OTIPeeSICHHS TeHOTUIIa 0COOH.

CueruieHHOe HacieqoBaHue npu3HakoB. Padora T. Moprana 1o CIEIUICHHOMY HAacCJCIOBAaHHUIO
reHoB. Hapyienue cuerieHust TeHOB B pe3ysibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHsI HACIIECTBEHHOCTH. | eHeTHUECKUE KapThl.

I'enetuka mona. XpOMOCOMHOE OINpeAesieHHe Ioyla. AyTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'omorameTHbI€ U TeTepOoraMeTHbIe OpraHu3Mbl. HacnenoBaHue NpU3HAKOB, CUEIUICHHBIX C ITOJIOM.

W3meHunBoCTh. BUIbl M3MEHUYMBOCTU: HEHACJIEACTBEHHAs] U HAClEICTBEHHas. Poib cpeabl B
HEHACJIEICTBEHHOU HU3MEHUYHBOCTH. XapakTepuctuka MOIU(DHUKAIMOHHOMN W3MEHYHUBOCTH.
Bapuauvonnsiii psg u BapuanuonHas kpuBas. Hopma peakumm npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHbIE MMPU3HAKU U X HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON N3MEHUYNBOCTH.

HacnencreeHHast, Wiy reHOTUNIMYECKAs, U3MEHYHBOCTh. KOMOMHATHBHAS N3MEHYHBOCTh. Meiio3 n
MOJIOBOM TpOIEeCC — OCHOBA KOMOWHATHBHOW WM3MEHYMBOCTH. MyTalMOHHAs W3MEHYHBOCTb.
Knaccudukarnuss myranwii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa H TPUYUHBI MYTalWH.
Myrarennpie (QakToppl. 3aKOH TOMOJIOTHYECKHX PSAJOB B HACIEICTBEeHHON wm3MeHunBoctn H. .
Baswuiosa.

BresinepHast HacCneACTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka wuyenoBeka. Kapuorun uenoBeka. (OCHOBHbIE METOIbl T€HETUKH  YEIIOBEKA:
TeHEeAJIOTUYECKH, OJM3HEIOBbIH, ITUTOr€HETUYECKUN, OMOXUMUYECKHN, MOJEKYISIPHO-TEHETUIECKUIL.
CoBpeMeHHOE OIpeAesieHue TeHOTHUNA: IMOJHOM€HOMHOE CEKBEHHUPOBAaHUE, I'€HOTUIIMPOBAHHE, B TOM
yucie ¢ nomotnbto [11[P-ananuza. HacnencTBeHHbple 3a001eBaHNs Y€IIOBEKa: TeHHbIE 00JIe3HU, OOJIE3HH C
HACJICJICTBEHHON NPEIpacioIokKEeHHOCThIO, XPOMOCOMHBIE OoJie3Hu. CoMaTH4ecKre W TeHepaTHUBHBIC
myTtanuu. CTBONOBBIE KieTKH. [IpHHIMIBI 310poBOro 00pa3a >KW3HH, AMATHOCTHKH, MPO(PHUIAKTUKUA U
JICYCHUSI TEHETUYECKNX Oose3Heil. MequKo-reHeTHYeCKoe KOHCYJIbTHPOBaHHE. 3HAUYCHUE MEIUITTHCKON
TE€HETHKH B IIPEIOTBPAIICHUY U JICUCHUU T€HETHYECKUX 3a00JICBaHUI YeIIOBEKA.

JdemoHcTpanuu:

IMoprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-Pecopckuii,
H. 1. BaBuios.

Tabmusl u cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE W €T0 IUTOTEHETHYECKash OCHOBAY, «3aKOH
pacIieruieHdss W €ro IIUTOTeHEeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameT», «/lurubpumHoe
cKpemnuBaHuey», «L{uTomornaeckue 0CHOBBI TUTHOPUIHOTO CKPEIIUBAHIY, «Meiio3y, «B3anmonelcTBre
AJUIEJIBHBIX TE€HOB», «l'€HEeTHYeCKHe KapThl PacTEHM, *XUBOTHBIX M 4YeJIOBeKa», «l'eHeTwka mnoiay,
«3aKOHOMEPHOCTH HAaCJIENOBAaHUA, CIEIUIEHHOTO C Moiom», «KapuoTwurbel yenoBeka W JKUBOTHBIXY,
«Bugsl m3MeHuUHBOCTHY, «MoanpukaoHHas W3MEHYHBOCThY», «HacnemoBanue pesyc-akropay,
«l"eHeTHKa rpymi KpoBu», «MyTallOHHAs! U3MEHUYUBOCTbY.



ObopynoBanue:  Moaenu-anmukanmu — «MoHoruOpunHoe — ckpemuBanue»,  «HemomHoe
JOMUHHpOBaHHUe», «JurubpuaHoe ckpemuBanue», «llepekpéct XpoMocom», MHKPOCKON U
MUKpornpenapar «/po3oduna» (Hopma, mytanuu (GOpMBI KPBUIEEB U OKpAacKH Tena), repoapuii «I opox
IIOCEBHOM.

JlabopaTopHble H MpaKkTUYecKHe padoThI:

Jlaboparophast pabora Ne 5. «M3yueHwe pe3ynbTaTOB MOHOTHOPHUIHOTO W AMTHOPHIHOTO
CKPELIMBaHUS Y IPpo30(QHIIbI Ha TOTOBBIX MUKpOTIpenaparax.

Jlaboparopnast pabora Ne 6. «M3ydeHne MOAMGPUKAIMOHHON HW3MEHUYUBOCTH, IOCTPOCHHUE
BapHallMOHHOTO PsJIa U BApHALlMOHHON KPUBOW».

JlaGoparopnast pabota Ne 7. «AHaNU3 MyTalMi y Apo30(UIIbl Ha TOTOBBIX MUKpOIIpEnapaTax».

[Mpaktuueckas padora Ne 2. «CocTaBiieHHE U aHAIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekmusi Kak HaykKa M TPOIECC. 3apOXKICHUE CENeKIMH u JoMecTukamus. Yuenue H. .
BaBuinoBa o0 1eHTpax TNPOUCXOXKACHUS UM MHOrooOpasusi KyJlbTypHBIX pacTeHuid. LleHTphl
MIPOMCXOXKICHHUS TIOMAIIHUX KUBOTHBIX. COpT, HOpOJa, ITAMM.

CoBpeMeHHbIE METOJIBI CeNeKIMA. MaccoBBI M MHIMBHIYAIbHBI OTOOPHI B CEJICKIINN PacTEHHUH
u kuBOTHBIX. OlleHKa dKCTephepa. BIM3KOpoICTBEeHHOE CKpelMBaHue — MHOpWUAMHT. YncTas JTUHHA.
CkpemmBanue 4YUCTHIX JHHUH. ['eteposuc, mnm rubpuaHas cuina. HepoicTBeHHOE CKpenIMBaHUE —
ayropunuar. OtnanéHHas ruOpuansanus u e€ ycrexu. VICKycCTBEHHBIH MyTareHe3 W MOJy4eHHUe
MOJINIUIONIOB. JIOCTHKEHHS CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NOpPOU3BOACTBA. ['€HHas MHXXEHEpUs. ITalbl CO3JAHUS
pexombunanTaoit JIHK u TpancreHHbIx opranm3moB. Kinerounas wmxeHepus. KieTodHble KyIbTYpBHI.
MUuKpoKJIOHaIBHOE pa3MHOMKEHUE pacTeHui. Knonnposanune BBICOKOITPOAYKTUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKHEe M 3Thdeckue mnpodiembl. MO — renermuecku
MOJIU(PHUINPOBAHHBIE OPraHU3MBI.

JeMoHcTpanuu:

[optpetsi: H. U. Bapunos, U. B. Muuypumn, I'. 1. Kapneuenko, M. ®@. liBaHoB.

TaOmuuer u cxemsl: kapta «LIeHTpbI IPOUCXOXKICHUS U MHOTO00pa3us KyJlbTypHBIX PacTECHHI»,
«Ilopoapl IOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OTnanéHHas TuOpUAN3ALI»,
«PaboTel akamemuka M. ®@. MBanoBay, «llonmumionausy, «O0bekThl OHOTEXHOJNOrUM», «KieTouHbIe
KYJBTYpBI U KIIOHHpOBaHUEY, « KOHCTpyHpoBaHHE U IEPEHOC FEHOB, XPOMOCOM.

ObopynoBaHue: MyJISDKH TUIOIOB M KOPHEIJIONOB AMKHUX (OPM M KyJIbTYpPHBIX COPTOB PAaCTEHHIH,
repOapuii «CenbCKOX03IHCTBCHHBIE PACTCHUSD).

JlabopaTopHbIe H IPaKkTUYeCKue padoThI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTMXKEHHSI CEJeKIMWM pPACTeHWH W JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIHUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBINA YUAaCTOK, B TEIUIMYHOE XO35HCTBO,
71a00paTopuIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

11 KJIACC

Tema 1. DBoIIOIMOHHAS OHOJIOTHS.

IIpennochuIKd BOSHUKHOBEHHUS JBOJIONHOHHON TEOpWU. DBOJIOIMOHHAS TEOpHUs U €€ MECTO B
ouosioruy. BiausiHue 3BOIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTMH U APYTHX HaYK.

CBHIETENBCTBA DBOMIONMHK. [lalleOHTOIOTMYECKHE: IIOCICAOBATENLHOCTh IOSBICHHS BHIOB B
MAJICOHTOJIOIMUSCKOM JIETOIUCH, TIepexoanbie (opMbl. broreorpaduieckue: CX0ACTBO U pa3nyue hayH
1 (II0p MATEPUKOB B OCTPOBOB.

OMOpPHOIOTMYECKUE: CXOJACTBA M Pas3iduds SMOPHOHOB pa3HbIX BHJOB IIO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTHYHBIC, AHAJIOTHYHBIC, PYAUMEHTAPHBIC OpraHbl, aTaBU3MBbI.



MonexyasipHO-OMOXMMHUYECKHE:  CXOACTBO  MEXaHHW3MOB  HACJIEACTBEHHOCTH H  OCHOBHBIX
METa0O0JIMYECKHX IMyTeH Y BCEX OPraHu3MOB.

OomroronHas teopust Y. apBuHa. [Ipennocbuiki BO3HUKHOBEHMS JapBUHU3MA. JIBHXKylue
CHJIBI 3BONIOLMH BUAOB 1o JlapBuHY (M30BITOUHOE pa3MHOXKEHHE MpPU OTPAaHUYEHHOCTH PECypCOB,
HeonpeAenéHHas H3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

CunTternueckas teopus sBosronuu (CTI) u e€ 0OCHOBHBIE MOJIOKCHUSI.

Muxkpoaomonus. [lomynsanus kak eAMHALA BUAA U BOTIOLUH.

HBwxkyme cuibl  (pakTopsl) 3BONIOLMU BUAOB B Tpupoae. MyTaUMOHHBIH Tpouecc H
KOMOWHATHBHAsI N3MEHUMBOCTH. [lomynsaiuonnbie BoMHBI 1 Apeiid renos. M3onsauus U Murpanms.

EcrtecTBeHHBbIl 0TOOp — Hampapmstomuii haktop 3Bomonuu. opMbl ecTeCTBEHHOTO 0TOOpA.

[TprucnocoOIeHHOCTh OPraHM3MOB Kak pe3yibTaT »Bojonmd. [lpumepsl mpucmnocobieHuit y
Opranu3zmMoB. ApoMop¢ 036l U UANOATANTAIHH.

Bug wu BugooOpazoBanme. Kpurepun Buma. OcHoBHble (OpMBI  BHI000Pa30BaHUSL:
reorpapuueckoe, 3KOJI0rN4eCcKoe.

MakposBomtorusi.  DopMbel  IBONIONMHW:  QUIIETHYECKAasi, JUBEPTeHTHAs, KOHBEPreHTHas,
napamienbHas. HeoOpaTuMocTh SBOIOIHY.

IIpoucxoxaeHue OT HeCHeUaTU3UpPOBaHHBIX MpeakoB. IIporpeccupyromas crenuanin3anms.
AnanTuBHAS paguarusl.

JdemoHcTpanuu:

Ioptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. [dapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Mromnep, A. H. Cepepuos.

Tabmumel 1 cxembl: «Pa3BuTHE OpraHMYEecKOro MUpa Ha 3emiie», «3apobIIIN TO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OoppObl 3a cyuiecTBoBaHUE», «EcrecTBeHHBI 0TOOPY,
«MHoroo6pazue copToB  pacTteHmit», «MHoOroobpasue mTOpPoA  JKMBOTHBIX», «llomynsmum»,
«MyTanoHHass HM3MEHYMBOCTB», «Apomopdosbl», «Manoamantauum», «OOmas aereHepanus»,
«dBmwxymme cuibl sBomounn», «Kapra-cxema mapmpyra nyrtemectsust Y. [lapsuna», «boprba 3a
cymectBoBaHue», «llpucnocobneHHocTs  opraHusmoB», «l'eorpaduueckoe  BHI00Opa30OBaHUE»,
«DKOJIOrn4ecKoe BUA000Pa30BaAHUEN.

ObopynoBaHue: KOJUIEKLIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH, HA0OD IJIOJOB U CEMSIH,
KoJutekuusl «lIpumepsl 3alUTHBIX NPHUCIIOCOONEHUH y )KUBOTHBIX», MOJeNIb «OCHOBHBIC HAlpaBJICHUS
3BOJIOLMNY, 00bEMHAsE MoJeNb «CTpOCHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

Buoreorpaduueckas kapra mMupa, Koiekuus «DPopMbl COXpPAaHHOCTH MCKOIAEMBIX XKMBOTHBIX H
pacreHuit», Moxenp amumkauus «llepekpéct xpomocom», BiaxkHble npenapaTsl «Pa3ButHe
HacekoMoro», «Pa3Butue narymkny», Mukpornpenapat «/Ipo3zoduna» (Hopma, Mmyranun GOpMBbl KPHIIIHEB
Y OKPAcKH Tena).

JlabopaTopHbIe H IPaKkTHYeCKHe padoThI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGoparophas padota Ne 2. «OnucaHue NPUCIIOCOOJIEHHOCTH OpraHu3Ma M €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HnKHOBeHMe H pa3BUTHE KU3HU HA 3em.Ie.

JIOHayT-IHBIe MMPpEACTaBJICHUA O 3apOXKIACHUMN KU3HU. HayT-IHI)Ie THUITOTE3bI BOBHUKHOBCHUS )KN3HU HA
3emite: abuoreHe3 U MaHCTIEPMUSL. XUMHYECKast IBOJIONHSI. AOHOTCHHBI CHHTE3 OPTaHIMYECKUX BEIIECTB
M3 HEOPTaHMYECKUX. DKCIIEPUMEHTAIFHOE MOATBEPKICHIE XUMHYECKOM 3BOIIONMH. HadanpHbIe STambl
Ooumomornueckoit dBomoruu. I'mmoreza PHK-mupa. @DopmupoBanme MEMOpPaHHBIX CTPYKTYyp H
BO3HMKHOBEHUE MNPOTOKJIETKHU. [lepBble KIETKM M UX 3BOIOLHA. POPMUPOBAHHE OCHOBHBIX TPYIII
YKUBBIX OPraHU3MOB.

PazButne xu3HM Ha 3emiie 1o dpaM | nepuonamM. Karapxeir. Apxelickas ¥ MpOTEPO30ICKast PHI.
ITameo3oiickass 3pa ®m €€ TEPUOIBI: KEMOPHICKHH, OPIOBUKCKHMA, CHIIYPHUHCKHAN, JICBOHCKUH,
KaMEHHOYTOJIbHBIN, TIEPMCKUH.



Me3o3oiickas 3pa 1 €€ epruoIibl: TPHACOBBIN, IOPCKUI, METOBOI.

Kaiino3oiickas spa u e€ neprojpl: NaJeoreHOBbI, HEOTEHOBBIH, AaHTPOIOT€HOBBIM.

XapakTepucTHKa KiIMMaTa U TeoJIOTMYeCKMX IporeccoB. OCHOBHBIE 3Tambl  3BOJIIOLHU
PacTUTENLHOTO M KUBOTHOTO MHpa. ApoMopQo3bl y pacTeHWil u >KUBOTHBIX. [losiBIeHMe, pacuBeT U
BBIMHUpAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3Boonnd. OCHOBHBIE CUCTEMAaTHUECKHE TPYTIIbI
OpraHU3MOB.

OBOJIONMS YeJIoBEeKa. AHTPOMNOJNOTUS Kak Hayka. Pa3BUThe NpeacTaBiIEHUN O MPOMCXOXKACHUU
gyenoBeka. Meronbl Hu3ydeHHs aHTpororeHeza. CXOACTBa M pa3iuuusd 4YEJIOBE€Ka W IKUBOTHBIX.
CucremMaTHUeCKO€ MOJIOKEHUE YETOBEKa.

JBwkymiie cuisl (pakTopbl) aHTpornoreneza. HacnencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH
ot60p. OOIIecTBEHHBIH 00pa3 )KU3HHU, U3TOTOBICHNUE OPYIUi TPyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIWK U BETBU DBOJIOIHMH YEIOBEKA: aBCTPAIONUTEKU, UemoBek ymenblii, UemoBek
npsaMoxoAsaimi, YenoBek HeaHJIepTAIbCKUM, UenoBek pa3yMHbIM. HaxoIKu HCKONaeMBIX OCTATKOB,
BpEMs CYIIIECTBOBaHMsI, 001aCTh PACIIPOCTPaHEHUs, 00BEM TOJIOBHOI'O MO3T'a, 00pa3 KU3HU, OPYAHSL.

Yenoseueckne pacbl. OcHOBHbIE OOJNbIIKME packl: eBpomeoWgHas (€Bpasuiickas), Herpo-
aBCTpaJIOUIHAS (axBaTopuanbHasi), MOHTOJIOUTHAs (a3maTcko-aMepUKaHCKas). UepTst
MPUCTIOCOOJICHHOCTH TIPEICTABUTENICH YeNOBEYECKHX pac K YCIOBHSIM CYIIeCTBOBaHUs. EIWHCTBO
yenoBeueckrx pac. Kputuka pacuzma.

JdemoHcTpanuu:

Ioptpetsr: @. Penu, JI. ITactep, A. Y. Onapun, C. Muinep, I'. FOpu, Y. dapBuH.

Tabmuts! u cxembl: «Bo3HnkHOBeHNEe CONTHEUHOW CHCTEMBI», «Pa3BUTHE OPraHHMYECKOTO MHPaAy,
«PacturenbHasg knetka», «XKuBoTHas kierka», «lIpokaprotndeckas kneTka», «CoBpeMEHHas cHcTeMa
OpraHuyuecKkoro Mupa», «CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHUS YEJIOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOIMYECKHX HAaXOAOK HPEAKOB COBPEMEHHOI'O YEJIOBEKay,
«pesneiimue monu», «Ipesane moany», «llepBbie coBpeMeHHBIE TIOAN», «UeIT0BEUECKUE packh».

Obopynosanue: mymsoxu «lIponcxoxaenne deaoBekay (OOCTBI aBCTPANONMUTEKA, MUTEKAHTPOIA,
HeaHJepTaliblla, KPOMAaHBOHIIA), CJETIKH WJIM MU300pakeHUsI KAMEHHBIX OpYyIUi NEPBOOBITHOIO YeJIOBEKa
(xamHM-yoMIIEpPHI, pyOuia, ckpebia), reoxpoHoyaoruyeckast Tadiamua, Komekuusa «PopMbl COXPaHHOCTH
MCKOTIAEMBIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

Ilpaktuueckass pabdora Ne 1. «M3ydueHume HMCKONAeMbIX OCTAaTKOB PAacTEHHH W IXKUBOTHBIX B
KOJUICKLIUSAX Y.

OKcKypeusi «OBOJIONMS OpPraHMYecKOoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAY4YHBIH WM
KpaeBeTUECKUH My3ei).

Tema 3. OpranuszMsbl H OKpy:Kaomas cpeaa.

OKOJIOTHS Kak Hayka. 3ajaud M pa3fellbl SKOJOTHMH. MEeTOMbl JKOJIOTMYECKUX HCCIICIOBaHUH.
DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenbl O0OMTaHUs OPraHW3MOB: BOJIHAS, HA3€MHO-BO3IyIIHAS, [IOYBEHHAS, BHYTPHOPTraHU3MEHHAs!.

Oxosnorudeckue  QakToppl.  Kiaccupukaius  IKOJIOTHYECKHX  (AKTOPOB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOIIOreHHbIE. J[eHCTBYE SK0IOTHYeCKHX (haKTOPOB Ha OpraHU3MBbI.

AbGunorndeckre (HakTOpBI: CBET, TeMmilepaTypa, BiaaxHOCTb. dortomepuonusm. [IpucrnocobieHus
OpPraHu3MOB K JICHCTBHIO aOMOTHYECKUX (aKTOPOB. BHOIOTrHYECKHEe PUTMBI.

buoTtnueckue ¢akTtopsl. Buiasl OHMOTHYECKHX B3aUMOJCHCTBHIA: KOHKYPEHIIUS, XHUIIHUYECTBO,
cuMmbuo3 u ero Qopmel. [lapa3utusm, Koorepanus, MyTyalu3M, KOMMEHCAIW3M (KBapTHPAHCTRBO,
HaxJICOHWYECTBO). AMEHCAIM3M, HEUTpaim3M. 3HAUYeHHE OWOTHYCCKUX B3aUMOICUCTBHM IS
CYIIIECTBOBAHHUS OPTAaHN3MOB B IIPUPOAHBIX COOOIIECTBAX.



OKOJIOTHYECKHE XapaKTePUCTUKU MOMysud. OCHOBHBIE NTOKA3aTEIN MOMYJISLUH: YUCIEHHOCTD,
IUIOTHOCTB, POKIAEMOCTh, CMEPTHOCTB, MPUPOCT, MUTpanysl. JuHaMKMKa YHMCIEHHOCTH MOMYJSALUU U €€
perynanus.

JdeMoHcTpanum:

[Moptpetsr: A. I'ym6onsar, K. @. Pynse, 3. ['exkens.

Tabmuuer u cxembl: kapta «[IpupomHbie 30HBI 3emun», «Cpelpl OOMTaHHS OPTaHU3MOBY,
«Doronepuonuzmy, «llomymauumn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIMYJSIHUA HWHPY30pUU-
Tyenpkny, «[IuieBbie nenmy.

JlabopaTopHble H MpaKkTUYeCKHe padoThI:

Jlaboparopuast padora Ne 3. «Mopdosoruyeckue 0COOSHHOCTH PACTCHUH W3 Pa3HBIX MECT
oOuTaHUSY.

Jlaboparophast pabota Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCay.

[Mpaktuuaeckas padora Ne 2. «[Toacy€T MIIOTHOCTH MOMYJISIMNA Pa3HBIX BHIOB PACTCHUI.

Tema 4. CoobuiecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo0riecTBo opranu3mMoB — OuorneHo3. CTpyKTyphl OHOIICHO3a: BHJIOBas, NMPOCTPAHCTBCHHAS,
Tpoduueckas (numesas). Bugsi-nomuaantel. CBsizu B OHMOLIEHO3E.

Okonoruveckue cHucTeMbl (9kocuctembl). lloHsiTme 00 2JKocucteMe U OWOTrEOICHO3E.
OyHKIMOHATFHBIE KOMIOHEHTHI JKOCHCTEMBI: IMPOAYIEHTHI, KOHCYMEHTHI, PeayleHTh. KpyroBopot
BEIIECTB W IMOTOK JSHEPruM B dKocucTeMe. Tpoduueckue (muIieBble) YPOBHU dKOCHCTEMBI. [lumieBbie
men ¥ cetn. OCHOBHBIE TOKa3aTeNld AKOCHCTEMBL: OMOMacca, MPOMYKIUSA. DKOIOTHYECKHE TTHPAMUJIbL:
MPOAYKIIUU, YUCIEHHOCTH, OMoMacchl. CBOMCTBA IKOCHCTEM: YCTOWYHBOCTh, CAMOPETYIISINS, PA3BUTHE.
Cykueccusl.

[IpupomHeie  3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M peK. OKOCHUCTeMa XBOWHOTO WU
MIMPOKOIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  AKOCHCTEMBI.  ATPOIKOCHUCTEMBI.  YpOOdKOocHCTeMBI. buonornyeckoe u
XO3SIICTBEHHOE 3HAUEHUE arPOIKOCHUCTEM H YPOOIKOCHCTEM.

buopasHoobOpasne kak QakTop ycroitumBocTH 3KocucTeM. CoxpaHeHHe OWOJIOTHYECKOrO
pa3HooOpasus Ha 3emiie.

Yuenue B. . Bepnanckoro o Guocdepe. I'panunsl, coctaB u crpykrypa Ouocdepsl. JKusoe
BemiecTBOo W ero (yHkmun. OcobeHHOoCcTH OMOchephl Kak TI00albHOW 3KOCHUCTeMBI. J(nHamMmdeckoe
paBHOBecHe U 0OpaTHas CcBs3b B Onocdepe.

KpyroBopoTsl BemiecTB 1 OMOreOXMMUYECKHE LUKIbI 3IEMEHTOB (yriaepoa, a3oTa). 30HaAIbHOCTb
ounochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoeuecTBO B Oumocdepe 3emimu. AHTpONOTeHHBIE W3MEHEHUs B Ouocdepe. [mobampHBbIC
9KOJIOTHYECKHE MPOOIIEMBI.

CocymectBoBanue mnpupoAsl W denoBeuecTBa. CoxpaHeHue OnopazHOOOpa3usi KaK OCHOBa
ycroitunBocT Ouoceppl. OcHOBa pPalMOHAIBHOTO YIPaBIEHUS NPUPOIHBIMH pecypcaMH M HX
ucnoabp3oBanue. JocTimkeHuns: OMOIOTHH B OXpaHa MPHUPOIBL.

JdemoHcTpanuu:

IToptpetsr: A. JIx. Tencnn, B. H. Cykaués, B. 1. Bepranckwuii.

Tabmumer n cxemsl: «llumessie nenm», «buorneHo3: cocrtaB u cTpyKkTypay, «lIpupoansie
coobmiectBay, «llenn muranus», «IKojorudeckas nupamuia», «bruocdepa u denoBek», «Ikocucrema
IIMPOKOJIUCTBEHHOTO Jieca», «JKOCHCTEMa XBOWHOTO Jjeca», «buoreHo3 Bomoéma», «ArporeHo3»,
«ITpuMepHblE aHTPONOT€HHbIE BO3JEHCTBHUS Ha MpUPOAY», «BakHellne HCTOYHUKHU 3arps3HEHUA
BO3/IyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelIIas cocrapistomas onochepb», «DakTopsl Jerpaganuu
mouB», «[lapHukoBBI 3 dekT», «DakToOphl PaTUOAKTHBHOIO 3arps3HeHuss Ouochepb», «Oomasn
cTpyKTypa Ouocheps», «PacmpocrpaHeHHe >XKM3HH B Ouochepe», «O30HOBBI 3KpaH OHOCHEpHI»,
«KpyroBoport yriepona B 6uocdepe», «KpyroBopot azoTa B MpHpOIe».



ObopynoBanue: Mojenb-amuiKanus «TunuuHble OHOIEHO3bI», repOapuil  «PacTurenbHbie
coobmiectBay, komwekuuu «buonenos», «Bpeautenn BakHEHIIUX CEIHCKOXO3SHCTBEHHBIX KYIBTYpPY,
repbapuy M KOJUIEKIUH PACTEHUI M KMBOTHBIX, NPUHAIUIEKAIINE K Pa3sHBIM DKOJOTMYECKHM TpyIMIamM
onHoro Buzaa, Kpacnas xuura Poccuiickoii ®enepannu, n300pakeHus] OXpaHsIeMbIX BHIOB PACTCHUH H
JKABOTHBIX.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 BMOJIOT'MN HA BA30BOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiauBaroTcsi TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS 00YUarOIMMHCS
MPOrpaMM CpeAHero o0Iero 00pa3oBaHMs: TUUHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHMS Npeamera « bHoaorus» BbIIEICHBI CIEIYOLIUE
COCTABJISIIOIIME. OCO3HAHUE OOYYAIONUMUCS POCCHICKON TPakIaHCKOW MIICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH M CAMOOTIPE/ICIICHUIO, HATTMUYUE MOTHBALMKM K 00y4eHHIO OHOJIOTHH,
IICJICHAIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKIACHHN JUYHOCTH HA OCHOBE KJIHOYEBBIX IICHHOCTEH U
HUCTOPUYECKUAX TPATUIMA PAa3BUTHA OMOIOTHYECKOTO 3HAHWS, TOTOBHOCTh M CITIOCOOHOCTH 00YYaIOIIIXCS
PYKOBOJICTBOBAaTbCSI B CBOCH JIE€ATEIBHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, IPHUCYLIMMHU
CHUCTeME OMOJOTHYECKOT0 00pa3oBaHMs, HAIWYHE OKOJOTHYECKOrO MPAaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTb LIETIU U CTPOUTD >KU3HEHHBIC TIJIaHbIL.

JIngaHOCTHEIE pe3yNnbTaThl OCBOEHUS TpeaMeTa «BHONoTHs NOCTHTAIOTCS B €IUHCTBE YYeOHOU U
BOCITUTATENbHOU JEATENBHOCTU B COOTBETCTBUU C TPAJULIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMH,
WUCTOPUYECKUMU W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, TMPHUHITHIMH B OOIIECTBE MpaBWIaMU W
HOpMaMH TIOBEJIEHHSI M CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHHS M CaMOPa3BHUTHA,
pPa3BUTUS BHYTPEHHEH MO3UIMUM JIMYHOCTH, NATPUOTHU3MA, YBAXKEHMSI K 3aKOHY U IPABOMOPSAKY,
YEIIOBEKY TPyJa U CTapIieMy ITOKOJICHUIO, B3AUMHOTO YBaKE€HUs, 0ePEKHOTO0 OTHOIICHUS K KYJIBTYPHOMY
HacjleMI0 W TPaJAMLMSIM MHOTOHalMOHaNbHOro Hapona Poccuiickoit ®enepanuu, npupone u
OKpY>Kalollel cpere.

JIuaHOCTHBIE pe3ynbTaThl OCBOEHHS Yy4eOHoro mnpeaMera «bHoNOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH U CIIOCOOHOCTH O0YYAIONIMXCSl PYKOBOJCTBOBATHLCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH, CHCTEMOW  IEHHOCTHBIX  OpWUCHTAIMH, TO3UTHBHBIX BHYTPEHHUX  YOCKICHUH,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOrO OOIeCcTBa, pacCHIMPEHHE KU3HEHHOTO
ONbITa W OMbITA ACSITENIBHOCTU B IPOLECCE pealu3allid OCHOBHBIX HANPABICHUNW BOCIUTATEIBHOU
JIeATEeIbHOCTH, B TOM YHUCJIE B YACTU:

1) rpakaIaHCcKOro BOCIUTAHUSA:

c¢(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3MIIMKU OOYYAroIIerocs Kak aKTHBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00513aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOpquKOfI JACATCIIBHOCTH IIPpU CO3JaHUH yT-Ie6HI)IX ITPOCKTOB,
pelIeHny y4eOHBIX 1 MO3HABATEIbHBIX 33/1a4, BEITIOTHEHNN OHOIOTHYECKUX AKCIIEPUMEHTOB;

CIOCOOHOCTh OTPEJENIATh COOCTBEHHYIO MO3WIIMIO TI0 OTHOIICHHIO K SIBJICHUSM COBPEMEHHOM
JKM3HHU U OOBSICHATH €€;

YMEHHE YYWTBIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTb KOHCTPYKTHBHOTO B3aMMOJEWCTBHA
JOJeH ¢ pa3HBIMHU YOSKICHUSIMH, KyJIbTYPHBIMHU IIEHHOCTSMHU U COITHAIBHBIM MTOJIOKEHUEM;



TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BEITIOIHEHUS YISOHBIX, TIO3HABATEILHBIX
U HCCJCNIOBATEIBCKUX 33J1a4, YBaXXHUTEJIHLHOTO OTHOIICHUS K MHEHHIO ONIOHEHTOB NPU OOCYXICHUU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOU U BOJIOHTEPCKOM NEITETHLHOCTH;

2) NaTpUOTHYECKOr0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON IPaXTaHCKON HUIICHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOCMY
HapoAy, YyBCTBa OTBETCTBEHHOCTHU Nepen PoanMHoOM, TOpJ0OCTH 3a CBOM KpaH, cBoro PonuHy, CBOM SA3bIK U
KYJIBTYpPY, IPOILIOE U HACTOSIIIIEe MHOTOHAITMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIICHUE K MPUPOAHOMY HACICAUI0O W TMAaMATHHUKAM MPUPOJBI, TOCTIKCHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIC;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE M DPa3BUTHC OWOJIOTHH,
MOHUMaHUsl 3HAYCHUS OWOJIOTUM B MO3HAHUM 3aKOHOB TPUPOIBI, B KU3HU YEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uaeiHas yoexIEHHOCTh, TOTOBHOCTh K CITy>KeHMIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €r0
cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHMUE AYXOBHBIX [IEHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIOCOOHOCTh OIIGHUBATH CHUTYallMI0 M IMPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpPaJIbHO-HPABCTBECHHLIC HOPMBI U ICHHOCTH,

OCO3HaHHWE INYHOTO BKJIA/Ia B TIOCTPOSHHE YCTOMYHNBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOWM DOJWTENSM, CO3IaHUI0 CEMBbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHUS IIEHHOCTEH CeMEHOHN )KU3HH B COOTBETCTBHHU C TPAAUIUAMU HaponoB Poccuy;

4) 3cTeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHEe K MHUpY, BKIOYas OCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHH;

MMOHUMaHHUE 3MOIMOHAIBHOTO BO3ICHCTBUS JKUBOH MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATh KauecTBa
TBOPYECKOU TUIHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMUPOBAHHUS KYJIBLTYPbI 310POBbSl U 3MOLUOHAJIBHOIO
OaromoJsryuusi:

MOHMMaHWE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza XKU3HH (3I0pOBOE NHTaHUE,
COOJIFO/ICHNe TUTHEHWYECKUX TIPaBWI W HOPM, COaTaHCHPOBAHHBIM PEXWUM 3aHITHA M OTHbIXA,
perynspHas (u3nuecKas aKTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
CcOOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

MOHUMaHUE EHHOCTH TPaBWJI WHIUBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOTO TMOBEJICHUS B
CUTYyalUSIX, YTPOKAIOIIUX 3OPOBBIO U XKU3HU JIIOJCH;

OCO3HAaHWE TIOCJTEICTBUH W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS —aJKOTOIIs,
HApPKOTHUKOB, KYPCHHS);

6) TPY10BOT0 BOCTIMTAHMSA

TFOTOBHOCTH K TPYly, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPYAOII00HE;

TOTOBHOCTh K aKTHUBHOU ACATCIBbHOCTHU TEXHOJIOTHYECKON ¢ COIII/IEIHI)HOfI HaIpaBJICHHOCTH,
CIOCOOHOCTH WHHUOWUPOBATH, INIAHUPOBATE U CAMOCTOATCIIBHO BBIIIOJIHATE TAKYIO J€ATCIbHOCTD,

UHTEpEeC K pa3iuyHbiM  cdepaM mpodecCHOHANLHONW JISSITENBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyymei mpodeccnn u peain30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHEI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO M CAMOOOPA30BAHMIO Ha MPOTSHKCHHUH BCEH JKU3HM;

7) 3K0JIOTMYECKOI0 BOCIIUTAHUS:

9KOJIOTHYECKH 11eIecO00pa3HOe OTHOIICHUE K MPHUPOJie KaK UCTOYHHKY JKU3HU Ha 3eMIle, OCHOBE
e€ CyIIeCTBOBaHUS;



TIOBBIILICHUE YPOBHS 9KOJIOTHUECKOW KYJIbTYpPhI: MPUOOPETEHHE OMBITa IIAHUPOBAHMUS ITOCTYIKOB
Y OLICHKH UX BO3MOXKHBIX TOCTICICTBHI /JIs1 OKPY’KAIOIIEH Cpelibl;

0CO3HaHHUE IIT00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM U IMyTel UX peIICHHS;

CHOCOOHOCTh HCIIONB30BaTh MpHOOpeTacMble MPU H3yYeHHH OWOJOTMH 3HAHUS W YMEHUS MpU
pelieHnrd TpoOJieM, CBSA3aHHBIX C PpalMOHAJLHBIM MPUPOAONOIB30BaHHEM (COONIIOJCHNE TPaBHII
TIOBEJICHUSI B TIPHPOJE, HANpaBlICHHBIX HAa COXPAaHEHHWE PaBHOBECHS B IKOCHUCTEMAaX, OXpaHy BHUJOB,
3KOCUCTEM, OUOChEpHI);

AaKTUBHOE HENpUsITHE NEHCTBUH, MPUHOCAMIMX Bpel OKpY)Kalolleld MpUpOJHOH cpene, yMEHHe
MPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JEHCTBUH H
NpeJoTBpaIIaTh HX;

HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPBI, OTBITA 1ESTEILHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHKATUBHOH M COIMAJIbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOW AEATEILHOCTH
JKOJIOTHYECKOH HAIPaBJICHHOCTH;

8) neHHOCTH HAY4YHOr0 MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPILCHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIOBMU M TIO3HAHUSI MUPA;

MOHWMaHWe crhenu@UKu OWOJOTHM KaK HayKW, OCO3HaHus e€ pomd B (HOpMHUPOBAHUHU
PALMOHATIBHOIO HAyYHOTO MBIIUICHHS, CO3AaHHU ILIEJIOCTHOTO MPEICTABICHHS 00 OKpYXKAloleM MHUpe
KaK O eJIMHCTBE MPUPOJIBI, YETIOBEKa M OOIECTBA, B IO3HAHUH ITPUPOTHBIX 3aKOHOMEPHOCTEH U PeleHHN
npoOJIeM COXPaHEHHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIS COBPEMEHHOW LMBHIIM3AIMU: O0ECIIeUeHUsT HOBOTO
YPOBHS Pa3BUTHS MEIHMLUHBI, CO3JaHHE IIEPCHEKTUBHBIX OHOTEXHOJOIWH, CIIOCOOHBIX pemarh
pecypcHbIe TIPOOJIEeMBl Pa3BUTHS YEIIOBEYECTBA, OMCKA MyTel BBIXOJA M3 INIOOATBHBIX SKOJIOTMYECKHX
npobiieM M 00ecrmedeHus Iepexona K YCTOWYMBOMY pasBHTHIO, PAalMOHAIBHOMY HCIIOJIb30BaHUIO
HPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB )KU3HH;

3aMHTEPECOBAHHOCTh B TIONYYEHUH OHOJIOTHUECKMX 3HAHMKA B IENAX IOBBILICHUS OOIIei
KyJbTYPBI, €CTECTBCHHO-HAyYHOW IPAaMOTHOCTH, KaK COCTAaBHOHM 4YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH
oOyJatomuxcs, GopMUPYEMOH PH U3ydeHUH OMOJIOTHH;

NOHMMaHHE CYITHOCTH METOJIOB NO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
WCIIOJIb30BaTh IOJydaeMble 3HAHMSA JIs aHaiu3a W OOBSICHEHMs SIBJICHUI OKpY)KaIOLIero MHUpa H
NPOUCXOASIINX B HEM HM3MEHEHHH, YMEHHE JellaTb OOOCHOBAaHHBIE 3aKIIOUYCHUS Ha OCHOBE HAyYHBIX
(aKTOB M UMEIOIIMXCS IAHHBIX C LIENbI0 MOITY4YeHHs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIONB30BAaTh OMOJOTMYECKHE 3HAHHS Ui PEHICHUs MpoOieM B
peabHBIX )KU3HCHHBIX CUTYaLUIX;

OCO3HaHWE LIEHHOCTH HayYHOH JeSTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH IPOCKTHYIO U
UCCIIEIOBATENBCKYIO JIESITETBHOCTh MHIMBHYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEepPHIBHOMY OOpa30BaHUIO W CaMOOOPa30BAHUIO, K aKTUBHOMY
MIOJTYYEeHUIO HOBBIX 3HAHHI 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMHU.

METANPEJIMETHBIE PE3YJIBTATBI

MerTamnpenMeTHble pe3yJbTaThl OCBOCHHUS yueOHOTO npeaMeta « Broorusy BKIIIOYAIOT: 3HAYUMEIC
1T (OPMHUPOBAHUS MHPOBO33PCHUS OOYUYAIOMUXCS  MEXIUCITUIUIMHAPHBIE  (MEXIPEIMETHEIC)
oOIIeHayYHbIC MOHATHUS, OTPAXKAIONIME IEIOCTHOCTh HAYYHOH KapTHHBI MHpa W CIEIU(HUKY METOJIOB
TIO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX Haykax (BEIECTBO, SHEPIHUs, SIBICHHE, MPOIECC, CHCTEMA,
Hay4HbIH (DaKT, MPHUHIUIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, UCCIeI0BaHUe, HaOJIO/IEHIE,



U3MEpeHHe, OSKCIIEPUMEHT U [JpyTuX), YHHBEpcajbHble y4yeOHbIE JeHCTBHS (IIO3HABaTENbLHBIC,
KOMMYHHKAaTUBHBIC, PETYJISITUBHBIE), oOecreunBaromye GopMrupoBaHue GyHKIHOHATBHONH TPaMOTHOCTH
U COLMAJbHOM KOMMETEHIUH OO0YYaloUIMXCs, CIOCOOHOCTh OOYYaroIIUXCSl HMCIOJIb30BaTh OCBOCHHBIE
MEXKIUCUUITUHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUs M YHHUBEpCalbHble y4yeOHbIE JCHUCTBHA B
MO3HABATEILHON U COLUATIbHOM MPaKTHKE.

MerTamnpenMeTHble pe3ylbTaTbl OCBOCHHUS MPOTPaMMBI CPEIHEro oO0mero 0O0pa3oBaHUs ITOJIKHEI
OTpakaTh:

OBiiageHue yHMBepCaIbHBIMH Y4eOHbIMYU MO03HABATEIbHBIMH AeiCTBUMU:

1) 6a3oBble JOrHYeCKHUE TeHCTBHS:

CaMOCTOSITETIbHO (POPMYITHPOBATE U aKTyaIH3UPOBATh MPOOIEMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IMPH OCBOCHWU 3HAHWN NPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHann3a, CHHTE3a,
CpaBHEHHMS, KIacCUPHUKan, 0000IIeHNUs), PACKPHIBATE CMBICIT OHOJIOTHYECKUX MOHATHH (BBIACTSTH UX
XapakTepHbIe MPU3HAKH, YCTAaHABIUBATD CBSI3U C APYTHMH ITOHITUSMH);

OTIPEJICNIATh UENU ACATEIILHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUU UX TOCTHKEHHSI, COOTHOCHUTH
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIMHU LEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS JJ1s1 OOBSICHEHHUS (JaKTOB U SIBJICHUH KUBOU MPUPOIHI;

CTPOUTH JIOTWYECKHE PACCYXIEHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, TI0 aHAJIOTHH), BBIIBISTH
3aKOHOMEPHOCTH W TIPOTUBOPEUYHUs] B pacCMaTPUBAEMBIX SBICHHUAX, (HOPMYIHPOBATH BBIBOJBI U
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CPENICTBA ISl TPEICTAaBICHUS CYIIECTBEHHBIX CBsI3eH W
OTHOIICHWH B W3Y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a Takke MPOTUBOPEYMi pasHOro poja,
BBISIBIICHHBIX B PA3IHYHBIX HH)OPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbeiBaTh IUIaH pEIICHHS NPOOJIEMBI C YYETOM aHalM3a HMMEIOUIMXCS MaTepUalbHBIX H
HEeMaTepHAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBHI B JICATEIILHOCTh, OLICHUBATH COOTBETCTBHE PE3YJILTATOB LEJSIM, OLCHUBATH
PHCKH MTOCIIEACTBHHI JIESTEILHOCTH;

KOOPAMHUPOBATb ¥  BBIMOJNHATH pabOTy B  YCIOBUSIX pEabHOTO, BHUPTYaIBHOTO M
KOMOMHHUPOBAHHOTO B3aHMMOICHCTBUS;

pa3BHUBaTh KPEaTHBHOE MBIIIICHHE TIPH PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEI0BATEILCKHE ACHCTBHA:

BJIJIeTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKOH W TPOSKTHOW JICATENbHOCTH, HaBBIKAMU
paspemnieHus npooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOMCKY METOJIOB PEIICHHUS
NPaKTHYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IIMYHbIX METOI0B IO3HAHUS,

UCIIOJIb30BaTh  pa3jM4HbIC BUABl JACATENBHOCTH [0 TMOJYYEHHIO HOBOTO 3HAHHSA, €ro
MHTEPIIPETALNH, TPE0OPa30BAHMIO U IPUMEHEHHUIO B YUEOHBIX CUTYalMsAX, B TOM YHUCIE NPU CO3JaHUU
y4eOHBIX M COLMAIIBHBIX IPOEKTOB;

¢bopMHpOBaTh HAYYHBIH THII MBIIUICHHUS, BJIaJeTh HAyYHOH TEPMUHOJIOTHEH, KIIOUEBBIMU
MOHSATHSAMU ¥ METOAAMHU;

CTaBHUTh M (POPMYIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTENLHON AEATENBHOCTH U YKU3HEHHBIX
CUTYaIIUsX;

BBISIBIISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3aj1a4y, BBIJIBUTATH THUIOTE3y €€
pellieHHs], HaXOJUTh apryMEHTHI IS JOKa3aTelbCTBA CBOMX YTBEPXJICHHM, 3a]aBaTh MapaMeTpbl U
KPUTEPHHU PEIICHUS;

AQHAIN3MPOBATH TOJYYEHHbIE B XOJE PEUICHUs 3aadd Pe3yJabTaThl, KPUTHUECKH OLICHWBATh MX
JOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYAIlMsAM, OLICHUBATh PHOOPETEHHBI OIIBIT;

OCYIIECTBIISTH IIEJICHANPABICHHBIM IIOMCK TIEPEHOCa CPEACTB M CHOCOOOB JEWCTBHA B
podeCCHOHATBLHYIO CPEIY;

YMETh IEPEHOCUTD 3HAHUS B TIO3HABATEIBHYIO M MPAKTUIECKYIO 00JIaCTH )KU3HEIESTEIILHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;



BBIIBUTATh HOBBIE WJCH, MpeiaraTb OPUTHHAJIbHBIC MOJXOABl U PEIIEHHs, CTaBUTH MPOOIEMbI U
3a7a4uu, JOMYCKaIOIIKE aJbTePHATUBHBIE PEIICHNUSI.

3) padora c uHpopmManmeii:

OPUECHTUPOBATHCS B Pa3lMYHBIX UCTOYHMKAX MH(pOpMaluH (TeKcTe yuyeOHOro mocoOusi, HayqHO-
MOMYJISIPHON JTUTEpaType, OMOMOTHUECKUX CIOBapsX M CIPAaBOYHHUKAX, KOMIILIOTEPHBIX 0a3ax JAaHHBIX, B
WntepHere), aHanu3upoBaTh MHPOPMALUIO PA3TMYHBIX BUAOB M (OpM NpeAcTaBICHHS, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCT;

(opMynIHupoBaTh 3aMPOCHl U IPUMEHSATH Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOPE OMOIOTHYECKON
nHpOpMaIUK, He0OXOAUMOM /TS BEITONHEHHS y4eOHBIX 3a/ay;

npuoOpeTaTh  OMBIT  WCHONB30BaHUS  MH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMSI PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTUMANIbHYI0 QOpMY MpeAcTaBlieHHs OMOJOrmyeckoil mHpopmanmu
(cxemsl, Tpad KK, AUATPAMMBI, TAOIUIB], PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CpeACTBa Mpu pabote ¢ Onoornyeckoil HHpopMaIme:
NPUMEHSATh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHUYECKUe 3HaKW U CUMBOJIBI, GopMyJbl, abOpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U IPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATIISAHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABaHUS W 3alIUThl MHPOpPMALWHU, HHHOPMAIMOHHONW OE€30MacHOCTH
JMYHOCTH.

OgiiaieHle yHUBEePCAILHBIMH KOMMYHUKATHBHBIMH J1I€CTBUAMU:

1) odmenne:

OCYIIECTBIISITh KOMMYHHKAIMH BO BCEeX cdepax >KU3HM, aKTHBHO y4acTBOBATh B JHAJOTE WU
JMCKYCCHH TI0 CYIIECTBY OOCYKIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHHUS
OTHOCHTEIIFHO BBITIOJHEHUS Npe/iaraeMoi 3aJaqd, YIUThIBaTh HHTEPECHl U COTJIACOBAHHOCTD MO3UIIMI
JPYTHX YYaCTHUKOB JIHAJIOTa WM TUCKYCCUH);

pacno3HaBaTh HeBepOaJbHbIE CpEICTBAa OOLICHWs, TOHMMATh 3HAYEHHE COIMAIBHBIX 3HAKOB,
HPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHTyalWi, YMEThb CMSr4aTh KOH(JIMKTBI M BECTH
HIepETOBOPHI;

BJIJIETh Pa3IMYHBIMH CHOCOOaMH OOIIEHHS W B3aHMMOJCWCTBHS, IIOHUMATh HAMEPEHUS JPYTUX
JFOJIEH, TIPOSIBIISTH YBAKUTEIFHOE OTHOLIEHHE K COOSCEHUKY M B KOPPEKTHOH (opme dopMynHnpoBath
CBOM BO3PAKEHHS;

Pa3BEPHYTO ¥ JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIB30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeITeJIbHOCTh:

HOHMMATh U UCIIOJI30BaTh MPEUMYIIECTBA KOMAHAHON ¥ MHAWBUIYaIbHON PaOOTHI MPU PEIICHHH
Ouosornueckoil  mpoOieMbl, OOOCHOBBIBATH HEOOXOIMMOCTb MPHUMEHEHHS TPYNIOBBIX  (OpM
B3aUMOJICHCTBUSI IIPH PEIIeHNH y4eOHO! 3a/1a4H;

BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX JACHCTBUH C y4€TOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WieHa KOJIJIEKTHBA,;

NPUHUMATH 1IeJI COBMECTHOM JeSITENbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBHUS 1O €€
JOCTIDKEHHMIO: COCTAaBJIATh IUIAH JEHCTBUM, pacHpeaessiTb pold C Y4ETOM MHEHUH YYaCTHHKOB,
00Cy)XaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OIIEHMBATh KAauyeCTBO CBOETO BKJAJa W KAXKIOTO YJYacTHHKA KOMaHJIbI B OONIMIA pe3yJbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE TPOCKTHI, OICHWBATh WAEW C IMO3WIWU HOBHU3HBI, OPWUTHHAILHOCTH,
MPpaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITH IO3UTHBHOE CTPATETMYECKOE IOBEICHHE B PA3IMYHBIX CHTYalMsAX, HPOSBIATH
TBOPYECTBO M BOOOpakeHNE, OBITh MHUIIMATHBHBIM.

OBgjajieHHe YHHBePCATIbLHBIMH PeryJIsTHBHBIMHU /1€ CTBHAMU:

1) camoopranu3zanus:

HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIS BBIABICHHS MPOOJIEM M MX PEIICHHS B )KU3HEHHBIX U
y4eOHBIX CUTYalHsIX;



BHIOMpaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHMH LEJIEBbIE M CMBICIOBHIE yCTAaHOBKH B CBOUX
JICEUCTBUAX M IIOCTYNKAax II0 OTHOIICHWID K >KMBOM IPUPOAE, CBOEMY 3I0POBBI0O U 3J0POBBIO
OKPY’KaOILHUX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MO3HABATENBHYIO ACATEIBHOCTD, BEISIBISATH MPOOJIEMBI, CTABUTH H
¢dopmynupoBaTh COOCTBEHHBIE 3a1a4i B 00pa30BaTEIbHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITETIbHO COCTaBJSITh IUIaH pEIICHUS TMPOOJIeMbl C YYETOM HMMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NPEANOYTCHH;

JlaBaTh OLIEHKY HOBBIM CUTYALMsIM;

pacumpsTh paMKU Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATH (HOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH 3pYAMLIUHU B Pa3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTyalUsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH I103HABATEJIBHOW pPEe(IIEKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU U
MBICIIUTENIFHBIX TIPOLECCOB, MX PE3YJNTATOB U OCHOBAaHUH, HCIOIB30BaTh NMPHUEMBI pedieKcuu st
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMAThH PELICHMS 10 UX CHUKEHUIO;

MIPUHAMATh MOTHUBBI U apTYMEHTBI APYTUX MIPHU aHAIN3€E PE3YIBTATOB AEATEIBHOCTH;

3) npuHsiTHE cedsi M IPYTUX:

NPUHUMATh ce0sl, TOHUMasi CBOM HEOCTATKU M JOCTOMHCTBA,;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPHU aHAIN3€E PE3YIBTATOB AEATEIBHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OIINOKM;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C MO3ULMU APYTOT0 YeJIOBEKa.

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbraThl ocBoeHUst mporpammbl COO mo Owonormu Ha 0a30BOM YpOBHE
BKITIOUAIOT crienuudeckue s yueOHoro mpenMeTa «buonorusy HaydHble 3HAHHUS, YMEHHUS U CIIOCOOBI
JIEUCTBUII TI0O OCBOEHHWIO, WHTEpIpPEeTallid W TPeoOpa3OBaHUI0 3HAHUH, BUABI JIEATEIBHOCTH TIO
MOJTyYEHUIO HOBOTO 3HAHWSA W TNPUMEHEHUIO 3HAHWH B Pa3IMYHBIX YYEOHBIX CHUTYyallUsAX, a TaKkKe B
peaNbHBIX KM3HEHHBIX CUTYalMsX, CBA3aHHBIX ¢ Owosormeil. B mporpaMme mpenmMeTHble pe3yibTaTbl
NpeACTaBIEHBI IO rojiaM 00y4YeHusl.

[IpenmetHble pe3ynbTaThl OCcBOEHUs! ydeOHoro mpeamera «buosorus» ¢ 10 knacce NOIKHEBI
OTpakaTh:

c(hopMUPOBAaHHOCTh 3HAHUH O MECTE€ W POJIM OHOJIOTHMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHUPOBO33PEHHS, O BKJIAZE POCCHUCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa JIJISl peIlCHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COAEp)KaHWE OHOJOTHYECKHX TEPMHUHOB W TIOHSATHHA: JKH3HB, KIETKA,
opranu3Mm, merabonmu3Mm (0OOMEH BEIECTB M MpEeBpalleHue JHEPruH), ToMeocTa3 (caMoperyisis),
YpOBHEBAsI OpPraHM3AlNA JKUBBIX CHCTEM, CaMOBOCIPOHU3BEIECHHE (PEMpOIYKIHs), HACIEICTBEHHOCTD,
W3MEHYHBOCTH, POCT U Pa3BHUTHE;

yYMEHHE HU3JIaraTth OMOJIOTHYecKre TeOpHH (KJIETOYHAS, XPOMOCOMHAs, MyTallMOHHAs, IIEHTPaIbHAS
JIorTMa MOJIEKYJIsIpHO¥ Ouosoruu), 3akoHbl (I. Menngens, T. Moprana, H. . BaBunosa) u ydenus (o
IIEHTpaX MHOT000pa3us W TPOUCXOXKICHUS KyIbTYypHBIX pacteHuit H. M. BapwmiioBa), ompenenmsTsh
TPaHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;



YMEHHUE BJIaJeTh METOJAaMH HAayYHOTO MO3HAHWS B OMOJOrMH: HAOMIOJACHUE W ONHCAHHE YKUBBIX
CHCTEM, NpOIECCOB M SBJICHUH, OpraHW3alusi W TPOBEACHUE OHOJIOTHYECKOr0 3KCIIEPUMEHTA,
BBIIBIDKCHUE THIIOTE3bl, BBISBICHUE 3aBHCHMOCTH MEXIY HCCIEIyeMBIMH BEIMYMHAMH, OOBSICHEHHUE
MOJYYEeHHBIX PEe3yJbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBOJIBI HA OCHOBAHHMH TIOJTyUYEHHBIX Pe3yJbTaTOB;

YMEHHE BBIJIENATh CYIIECTBEHHbIE MPU3HAKA BHPYCOB, KIETOK TIPOKAPHOT W DYKApHOT,
OJTHOKJIETOUHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH MpOIECCOB: OOMEHa BEIIECTB U
NpEeBpallieHrs] JHEPTUM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO M OSHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOIOTBOPEHHS, PA3MHOXKEHHUSI, HHAUBUIYAIBHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSATH TOTy4YCeHHbIC 3HAHUA I OOBSICHEHUs] OMOJIOTMUECKHIX MPOLIECCOB U SIBJICHUH,
JUTS TIPUHATHUSL MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKM3HHU C LIEbI0 oOecreyeHus: 0e30MacHOCTH
CBOETO 3JI0OPOBbS M 3/I0POBbS OKPYXKAIOIIMX JIOJEH, COOMIOAEHUs HOPM TPaMOTHOTO IOBEJCHHS B
OKpy’Kalolllell MpUPOAHOW cpele, TOHUMAaHHWE HEOOXOJUMOCTH HCIHONB30BAaHUS  JIOCTIKEHUH
COBpPEMEHHON OMOJIOTHH ¥ OMOTEXHOIOTHH [T PallMOHAIBHOTO IPUPOIOTIOIH30BAHMS,

YMEHHUE peliaTh 3JIeMEHTAapHbIC TEeHETHYCCKHE 3a/1a4d Ha MOHO- U JUTHOPHIHOE CKpEIlWBaHHE,
CICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS Ui TpeAcKa3aHus
HacJIeIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MPaKTUYeCKue paboThl, coOM0OaTh MpaBmuia Mpu padore ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYI0BaHUEM;

YyMEHHE KPUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATh HMHMOPMAIUIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHMS W3 PA3IUYHBIX MCTOYHUKOB (CPEICTBA MAacCOBOM
WHGOpPMAIH, HAYYHO-TIONMYJISIPHBIE MaTepHallbl), STUUYECKHAE aCIeKThl COBPEMEHHBIX HCCIEIOBAHHUHA B
OMOJIOTHH, MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3]/1aBaTh COOCTBEHHBIE NMMCHhMEHHBIE W YCTHBIE COOOIIEHMsI, 00001Ias ONOIOTHIEeCKYIO
WH(POPMAITUIO U3 HECKOJIBKUX NCTOYHUKOB, TPAMOTHO HCITOJIb30BATh OHSATHIHBIN anmapat OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUs ydeOHoro mpeamera «buomorus» 6 11 Knacce NOIKHBI
OTpaXKaTh:

c(hOpMHUPOBaHHOCT, 3HAHWA O MECT€ W pPOIM OHOJOTMU B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHPOBAHNN COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAPTHUHBI MHpa W HAYYHOTO
MHUPOBO33PEHHsSI, O BKJIAJE POCCHICKUX H 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHAIBHOM TPaMOTHOCTH YeIIOBEKa JIJIsl PEIIeHNUs )KU3HEHHBIX 3a71ad;

YMEHHE pacKpBIBaTh COJEpkKaHWe OWOIIOTMYECKHX TEPMHHOB W TIOHSATHI: BUJ, MOIYIIALNA,
reHo(OHA, SBOJIONMS, IBWXKYIIHME CHIBL ((aKTOPBI) 3BOJIIOLWH, MPHCIOCOOIEHHOCTh OPTaHH3MOB,
BUI000pa30BaHKeE, SKOJIOTHUECKUE (PaKTOPbI, SKOCUCTEMA, IPOLYLIEHTHI, KOHCYMEHTHI, PEAYLEHTHI, LIEeIH
MUTaHUs, YKOJIOTHYecKas nupamMuaa, OnoreoneHos, onocdepa;

YMEHHE u3JiaraTb OMOJIOTMUECKHE Teopuu (dBoJronuoHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsI 3BOJIIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3aposiimieBoro cxoacrsa K. M. Bapa, yepenoBanus
TJIaBHBIX HampasieHuil u myrtei ssorornu A. H. CeBeprioBa, yuenus o 6uoctepe B. U. Bepraackoro),
OMPEACIIATh TPAHUILIBI UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJeTh METOJIAaMH HAyYHOTO MMO3HAHWS B OWMOJOTMH: HAOIIOJCHUE W ONHCAHHE JKUBBIX
CHUCTEM, TIPOIIECCOB U SIBJICHUH, OpraHW3alusi W TPOBEJCHHUE OHOJIOTUYECKOr0 3KCIIEPUMEHTa,
BBIJIBU)KEHUE THITOTE3bl, BBIABJICHUE 3aBHCHMOCTH MEX]Yy HUCCIEIyeMBbIMH BEIMYHMHAMH, OOBSCHEHHUE
MOJTyYEHHBIX Pe3yJIbTaTOB, HCIOIB30BAHHBIX HAYYHBIX TMOHITHHA, TEOPUH M 3aKOHOB, YMEHHE JENaTh
BBIBOJIBI HA OCHOBAHHH MOJyYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNISATh CYNICCTBEHHBIC MPU3HAKU CTPOCHUS OHOJOTHYECKHX OOBEKTOB: BHJIOB,
MOIYJIALNN, TPOTYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOTE€OIEHO30B M JKOCHUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACTEJICTBEHHOW  M3MEHYMBOCTH,  E€CTECTBEHHOTO  OTOOpa,  BHJ000pa3oBaHMS,
MPUCTIOCOOJICHHOCTH OPTraHW3MOB, JIEHCTBUSI 3KOJIOTMYeCKHX (PAKTOpOB HA OpraHH3MBI, IepeHoca



BEIICCTB W IIOTOKA JHEPIMU B DSKOCHCTEMAaX, AHTPOINOICHHBIX H3MEHEHUI B HKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXMMHUYECKUX LIUKIIOB B OHocdepe;

YMEHHUE PUMEHSATH TOIy4YCeHHbIC 3HAHUA [T OOBSICHEHUs] OMOJIOTMUECKHIX MPOLIECCOB U SIBJICHUH,
JUTS TIPUHATHUSL MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKHU3HHU C IIeNbl0 oOecredeHus: 0e30macHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOLIMX JIONEH, COONMIOAEHHs HOPM TPaMOTHOTO IOBEICHHS B
OKpy’Kalollle MpUPOAHOW cpene, TMOHMMAaHHE HEOOXOJUMOCTH HCHOJNB30BaHHUS  JOCTIKEHUH
COBpPEMEHHON OMOJIOTHH 171l PALIMOHATBHOTO MPUPOIOTIONB30BAHNS;

YMEHHUE pelaTh dJIeMEeHTapHble OMOJOrMYecKHe 3a/1aud, COCTABIATh CXEMbI IIEPEHOCa BEUIECTB U
9HEPIuu B SKOCHCTeMax (IIeTy MUTaHus);

YMEHHUE BBITIOIHATE JIA0OPAaTOPHBIE W MpaKTUUecKue paboThl, coON0aaTh MpaBuia npu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHUYECKH OLEHUBATh W HHTEPHPETHPOBaTH HH(OpManuio OHOIOrHYECKOTO
coJiepKaHusl, BKIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHUS W3 Pa3iIMYHBIX UCTOYHHKOB (CPEICTBa MacCOBOM
WHQOpPMalMK, HAyYHO-TIOMYJSIPHBIE MaTepuaibl), paccMaTpUBaTh IJIO0ANbHBIE  JKOJIOTHYECKHUE
npo0JIeMbl COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMEHHE CO3]IaBaTh COOCTBEHHbBIC NMMChbMEHHBIC W YCTHBIC COOOIICHMSI, 0000I1ass ONOJIOTHIECKYIO
WHQOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUHHBINA anmapaT OHOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Kontpoasubie | IlpakTuyeckue
n/n NMPOrpaMMbl Bceero o0pa3oBaTebHbIE
padoTsI padoTsI
pecypcsl
bubnmoreka IJOK
1 b 2 0,5
HOTIOTHA KaK HayKa ’ https://m.edsoo.ru/7f41c292
bubmunorexa LIOK
2 JKuBbIEe CHCTEMBI B UX OpraHU3aIHs 1 0,5 https://m.eds00.ru/741c292
bubmunorexa LIOK
X %) 1
3 UMUYECKHI COCTaB U CTPOCHUE KIICTKH 8 https://m.eds00.ru/7f41292
bubnmoreka IJOK
4 K
HBHEACATEIRHOCTD KICTKH 6 0.5 https://m.edsoo0.ru/7f41¢c292
5 PasMHoOxeHME U HHAMBUAYAJIbHOE PA3BUTHE 5 05 Bbubnmnorexa [JOK
OpraHM3MOB ’ https://m.edso00.ru/7f41c292
6 HacnencrseHHOCTE M N3MEHUYUBOCTD 8 2 bu6mmoreka IJOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
7 Cenekmust oprann3mMoB. OCHOBBI 3 bubmuoreka [{OK
OUOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 PesenBHOE Bbe 1 1 butmmoreka [IOK
BHOE BpeMs
p p https://m.edsoo0.ru/7f41¢c292
OBIIEE KOJIMYECTBO HACOB I10 [TPOTPAMME 34 15 45



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

KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TEM nudpoBbie
Ne n/m P Kontposbnbie | IlpakTHyeckue (tugp :
NMpPorpaMMbl Bcero o0pa3oBaTeJibHbIE
padoTsI padoTsI
pecypchbl
bubmmoreka [IOK
1 C) 0 9 1
BOTOUHOMHA HHOTOTHA https://m.edsoo.ru/7f41cc74
9 BozHukHOBEHME 1 pa3BUTHE KU3HU HA 9 05 Bu6mmoreka [IOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Opranus OKpY’KaroIas cpea 5 1,5 bubmmorexa LIOK
TraHU3MBbI U A
P PYAIOHa cpea ’ https://m.edsoo.ru/7f41cc74
bubnunoreka IJOK
4 Coo0 9
000111eCTBa M SKOJIOTHYECKHE CUCTEMBI https://m.edsoo.ru/7fA1cc74
bubmuorexa LIOK
5 P 2 1
c3CpBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 3
IMOYPOUYHOE IINIAHUPOBAHHUE
10 KJIACC
N Kounuecro yacos Jara DJIeKTPOHHbIe M (PPOBLIE
, Tema ypoka Kourtpoasnbie | TIpakTuyeckue o0pasoBaTeJbHbIE
n/n Bcero H3Y4YeHHS
padoThI padoThI pecypceel
Bu6mmoreka IJOK
1 Buosorust B cucreMe Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a



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

MeTobl TO3HAHUS KUBOM TTPUPOIBI.
[Tpaktuueckas padora Ne 1

bubmuoteka LIOK

2 «/cronp30BaHue pa3IHYHbIX METOOB IIPH 0,5 https://m.eds00.ru/863e6122
M3y4YeHUH OMOJIOTHYECKHX OOBEKTOBY
(meMoHCTparoHHast)
; (BJTapTOBaﬂ KOHTpOJIbHAs paboTa. o BuGmorexa LIOK
MOJIOTUYECKHE CHCTEMBI, IPOLIECCHI M UX , https://m.eds00.ru/863e6564
U3y4yeHne
4 XuMHYECKUH cocTaB KiIeTKU. Boma u Bu6nmoreka IJOK
MHHEPaJIbHBIC COJIU https://m.edso00.ru/863e674e
bubmuoreka LIOK
5 b .C 0
CAIICH. LOCTaB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®depMeHThI — OHOTOrHYecKre
karanm3aTopsl. JlJaboparopHas pabora Nel
6 «M3yuenue karain €CKOH aK oc 0,5 bubamorewa LIOK
YCHHU TaJIUTHY u THUBHOCTHU y
Y https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMEPE aMIIIA3bl HITH
KaTasnasbl)» (IeMOHCTpaIOHHAs)
7 Yrnesonsl. Jlunuasl Bubmorexa LIOK
bl A https://m.eds00.ru/863e6870
bubmuoreka LIOK
8 H .ATD
JITICHHOBRIC RUCITOTR https://m.edso0.ru/863e6d5c
9 HcTopust 1 METOIbI M3YUEHUS KIETKH. Bubmuorexa [JOK
Knerounast teopust https://m.edso0.ru/863e6e88
10 Kitetka Kak 1eiocTHas )K1UBasi CHCTEMa
CrpoeHne 3yKapuoTHICCKON KIICTKH.
iIa60(;paTopHZﬂ faGZzaeNg % «I/Isy:eHHe BuGmorexa LIOK
T HH KIICTOK TCHHUU, ) KUBOTHBIX
11 P 5 P ’ ’ 0,5 https://m.eds00.ru/863e6ff0

rpuOoB 1 OaKTepHil O MUKPOCKOIIOM Ha
TOTOBBIX MHKpOTIpenapaTax u ux
OTIMCaHUE

https://m.edso00.ru/863e716¢



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
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bu6mmoreka IJOK

12 (OOMEH BEIIECTB KM METAOOMH3M https://m.edso0.ru/863e766¢
bubmuoteka LIOK
13 Potocunres. Xemociires https://m.eds00.ru/863e7c98
bubmuoreka LIOK
14 i
Oneprerureckiii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIIETKH. JleneHue
.M I 0
| S e o y
HUC MUT B TKax
oA . ’ https://m.eds00.ru/863e7dc4
KOHYMKa KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 BbuocunTes Oenka. Peakiimy MaTpuaHOTO Bubmuoreka [OK
CUHTE3a https://m.edsoo0.ru/863e796e
bubmuoreka LIOK
17 T —0 0
pasciA nocHites beiia https://m.edso0.ru/863e796e
18 Hexnerounsie o KU3 c bubmorexa LIOK
TOYHBI MBI ’)KU3HHU — BH bl
i P Py https://m.edso0.ru/863e7540
bubmoreka IIOK
19 DopMbl pa3MHOXKEHHSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka IIOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
O6pa30BaHI/Ie " pa3BUTHUC ITOJOBbIX
. KHgTOK. JSZIZHOII/IIOTBOPGHI/IG. JlaboparopHnas o BuGmorexa 1OK
pabota 2 7 «VISyHcHHe CTPOCHHA ’ https://m.edso0.ru/863e81b6
IIOJIOBBIX KJIETOK Ha I'OTOBBIX
MHUKpOIIpenaparax» (IeMOHCTpaIlHOHHAS )
22 NunuBuayansHOE pa3BUTHE OPTaHU3MOB EI/IGHI/IOTCKa HOK
JHBHILY P P https://m.edso0.ru/863e8436
23 I'eHeTnka — HayKa O HACJIEJICTBEHHOCTH U Bubmorexa [JOK



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
https://m.edsoo.ru/863e8436

HN3MCHYHNBOCTHU

https://m.edso0.ru/863e86f2

3aKOHOMepHOCTI/I HaCJICIOBaHUA

bu6nmoreka IJOK

24 .M 0
HPHSHAKOD. VOHOTHDPUATOC https://m.eds00.ru/863e8878
CKpelIBaHNE
JurnbpugHoe ckpemuBanye. 3aKoH Bubnmuorexa LHOK
25
HE3aBHCHMOTO HACJIe[0BaHHUS TPU3HAKOB https://m.edso0.ru/863e89a4
CrernieHHOe HACIIeIOBAaHUE MMPU3HAKOB.
Jlaboparopnas padota Ne 5 «M3yuenue
pe3yJabTaTOB MOHOTHOPUTHOTO U bubnuoreka [IOK
26 0,5
JMTHOPUIHOTO CKPEIIUBAHUS Y https://m.edso0.ru/863e8c60
JIpO30(hHITBI Ha TOTOBBIX
MUKpOIIpenapaTax» (IeMOHCTpalHOHHAsl )
I'eneruka nona. HacnenoBanue bubmuoreka LIOK
27
NPU3HAKOB, CIIETUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3menunBocth. Henacnencrsennas
W3MEHYMBOCTh. JlJaboparopHas padora Ne6.
N3zyuenne MmoaudukamoHHON Bubmmorexa [JOK
28 0,5
WU3MEHUYUBOCTH, TOCTPOCHHUE https://m.edsoo.ru/863e8efe
BapHAaIlMOHHOTO PsiJia ¥ BApHAIIMOHHON
KpUBOM»
HacnencteeHHas HK3MEHYHBOCTb.
29 JlaGoparophast padota Ne 7. «AHanu3 05 Bbubnuorexa LIOK
MYyTaIUid y Ip030(UIIbl HA TOTOBBIX ’ https://m.edso0.ru/863e8efe
MUKpOTpenaparax» (IeMOHCTpAIlMOHHAS)
r T 0
- ’ https://m.edsoo.ru/863e8d78
POJIOCIIOBHBIX YEIOBEKa»
31 Pe3epBHOe Bpems. MITorosas KOHTpOJIbHAS
pabora
32 Cenexius KaKk HayKa U IpoIece bubnuoreka [IOK



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

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

33 MeTonpl ¥ JOCTHKEHUS CEICKITUU 1 bu6nmoreka IJOK
pacTeHUM U JKUBOTHBIX https://m.edso0.ru/863e9214
34 buortexHonorus kak oTpacib 1 Bubnmuorexa LIOK
MIPOM3BOJICTBA https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34 15 45
[TPOI'PAMME ’ ’
11 KJIACC
KonunuyecTBo 4acoB
Ne Hara DJIeKTpOHHBbIE HU(POBBIE
Tema ypoka Kontpoannsie | IlpakTuyeckune
n/n Bcero u3yuyeHusi | oOpa3oBaTelibHbIe pecypchl
padoThbl padoThI
1 OBOJIIOLUS U METOBI €€ U3yUeHHS 1 bubamorexa LIOK
H A Y https://m.edsoo.ru/863ea20e
9 Hcropus pa3BuTHs IpeCTaBICHUI 00 1 Bubmuorexa [JOK
3BOJIIOLUH https://m.eds00.ru/863e9570
3 MIKDOSBOO 1 bubmoreka IJOK
u B ust
P ot https://m.edso00.ru/863e9cle
[Momynsiys Kak 3eMEeHTapHas €IUHULA
R Ll I .
) P 8 ’ https://m.eds00.ru/863e99c6
MOP(OTIOrUIECKOMY KPUTEPHIO»
(memMoHCTpaIMoHHAs )
5 JBIKymiye cuitbl (371eMeHTapHbIe (GaKTOPhI) 1 Bubmoreka [JOK
3BOJIIOLIUU https://m.eds00.ru/863e9da4
bubmuoreka LIOK
E i 1
y CTECTBCHIbITE OTOOP 1 €ro Gopae https://m.edso00.ru/863e9ed0
7 PesynbpTarhl 3BOJIOIMU: TPUCTIOCOOICHHOCTh 1 0,5 Bbubmuorexa LIOK



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

OpraHU3MOB M BH1000pa30BaHUeE.
Jlaboparophas padota Ne 2 «Onucanue
HPHUCITOCOOICHHOCTH OpraHnu3Ma u eé
OTHOCHTEIILHOTO XapakTepay

https://m.edsoo.ru/863e9fde

8 Hanpasnenus 1 myTy MaKpo3BOJIIOLUH BH6H_HOTeKa LoK
https://m.edso00.ru/863e9cle
9 HeobOpaTumocTh 3BOITIOIIMN
10 Ucropust xu3Hu Ha 3eMiie 1 METOMBI €&
H3Yy4YEHUS
11 I'urmoTes3s! mpOUCXOXKISHYS KU3HN Ha 3emMite bubamorera LIOK
https://m.edsoo.ru/863ea5a6
12 Pa3Butue xu3HM Ha 3emiie IO 3paM U bubmmorexa [IOK
neproam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Talbl 3BOJIOLUN PACTUTEIBHOTO
5| Nt clsyecnne noromsenunkcerution 05 biGaorexa LIOK
M https://m.edso0.ru/863ea8bc
pacTeHHH U KUBOTHBIX B KOJUICKLIUSIX)
(memMoHCTpaIMoHHAS )
14 CoBpeMeHHas CUCTeMa OPraHUYECKOro MUpa BHGH_HOTeKa LoK
https://m.edso00.ru/863ea48e
15 DBOJIONHS YETIOBEKa (aHTPOTIOTEHE?) ﬁgggiﬁiﬁti?ﬁm 636aC2C
16 JBwmwkymiue cuitbl (pakTopsl) aHTpOIOreHe3a bubamoreia LIOK
https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/INU BOJIIOLMH YEJIOBEKa
18 YenoBeueckne pacsl U IPUPOIHBIE Bubmuorexa LIOK
aJlanTalyy 4YeIoBeKa https://m.edso00.ru/863eaea2
19 PesepBroe Bpemst. O000IIEHNE 3HAHUHA.

DBOTIOLHS



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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

20

DKOJIOTHS KaK HayKa

Cpensl 0OUTaHHS B SKOJIOTHICCKHE
¢axTopsl. Jlabopatopras padota Ne 3.

bubmuoreka LIOK

21 0,5
«Mopdoaornueckre 0COOEHHOCTH PacTEHMIA https://m.edsoo.ru/863eafec
U3 Pa3HBIX MECT OOUTAHUS
AobwnoTtnaeckue daktopsl. JlabopaTropHas
pabota Ne 4. «BnusHue cBeTa Ha POCT U bubnuoreka [IOK
22 0,5
Pa3BUTHE YEPEHKOB KOJICYCa» https://m.edso0.ru/863eb10e
(meMoHCTparoHHast )
Bu6nuoreka IJOK
23 b
HOTHYCCKHC (aKTOPLI https://m.eds00.ru/863eb348
DKOJIOTHYECKUE XaPAKTEPUCTHKHU
24 nomymsiiuu. [Ipakrudeckas padota Ne 2 05
«[Toacy€T mIOTHOCTH MOMYJISIUUN Pa3HBIX ’
BUJIOB PACTCHUID (IEMOHCTPAIIMOHHAS)
bubmuoreka LIOK
25 Co00 —0
OODIECTRA OPrarmsMos HOLEHO3 https://m.edso0.ru/863eb46a
bub OK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) htl/tlpg:l;llcgialfjii.ru 1863ebd6a
O .
| S o
PaMHZBL https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus
28 [IpupoaHBIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCHUCTEMBI
30 PesepBHOE Bpemsi. FiTorosast KOHTpOJIbHAs
paboTa
bubmuoreka LIOK
31 b —
nocdepa — riodambHas SKOCUCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
bub OK
32 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOCHEphI nomorexa Ll

https://m.edso0.ru/863ebd16



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

33 YenmoseuecTBO B Orochepe 3emiin 1
34 CocymiecTBoBaHNE PUPOIBI M YEIIOBEYECTBA 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/863ebale
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPO'PAMME



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

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

* buonorwus, 10 kmacce/ I[laceunuk B.B., Kamenckuit A.A., Pybunos A.M. u np.; [lon penakumneit
[Naceunuka B.B. AkumonepHoe obmiectBo «M3narensctBo «lIpocBemenues
* buonorus, 11 xknacc/ [laceunnk B.B., Kamenckuit A.A., Pyonos A.M. u np.; [lox penakumeit

[Taceunuka B.B. Axnnoneproe obmecTBo «M3maTenscTBO «lIpocBemenne»

METOIANYECKHUE MATEPUAJIBI U151 YUUTEJIA

OUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

bubmuoteka LIOK



