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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMmsel MO OMOJOIMHM TEOPETHUYECKYIO OCHOBY JUISL OIPEIEIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMN K YPOBHIO HMOJTOTOBKH BBIMTYCKHHUKOB, MOJIOXEHUS 00
O0ImMX LENSIX M NPUHLUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEIHEro
obmiero obpazoBanus B Poccuiickoil denepanun, a Takxe MOJIOKEHUs O criennpuke OMOJIOruH,
e 3HAYCHWU B IMO3HAHMU >KUBOM MPUPOIBI M OOECIIEYEHHU CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o 6Mooruy U e€ CTPyKTypa.

[Tporpamma no Guosnoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M Ppa3BUTUS OOydaromuMxcs cpeacTBamu ydyeOHoro mpenmera «buonorus»,
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJIEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaM M TeMaM, PEeKOMEHAYEeMYIO IOCIeN0BAaTENbHOCTh M3Y4YEHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yYaroMXCS.

B mporpamme 10 OHONOTMHM Tak)Ke YYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3ynbTaTamM oOyueHHs B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATEIbHOCTH/y4eOHBIX NeHCTBUI 00yUaromuxcs no
OCBOEHUIO COJIEpPKaHUs OMOJIOTMYECKOr0 00pa30BaHUsl.

B nporpamme no 6umosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH IMPUHIIMII
IPEEMCTBEHHOCTH B H3y4yeHUM Ouojioruu, Onarojapss uYemMy B HeH MpOCMaTpUBaeTcCs
HalpaBJIEHHOCTh HAa Pa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMi  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoit cpene. IloaTomy Hapsay ¢ u3ydyeHMEM OOIEOMOJIOTMYECKUX TEOpHH, a Takxke
3HaHUHM O CTPOCHUHU KHUBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HAaHUH B IOBCEAHEBHOM JKM3HU ISl PEIICHHS MPUKJIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarolleld NMPUpOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM Ul pelIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHe y 00ydJaromuxcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLMHW, CO3Ma&T YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUYECKOT0 MBIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIEero o0pa3oBaHus, colMann3anuu odyqaronuxcs. 3yuenue



Ounonoruun obecrnieunBaeT YCIIOBHUS JUTSt dhopmMupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaIy OWOJIOrMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYrHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MOJI0KEHUS O IpEeIHA3HAYCHUH y4eOHOTO
npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEICIICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TIPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOIO MOAX0/a, B COOTBETCTBUU C KOTOPHIM O0y4YaromIuecs: JOJKHbBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsi (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU naesTesnbHoCcTh. Oco00e MECTO B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIHUAX JTUYHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHusI.

CTpyKTYypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepwaja B TporpaMMe 10 OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
JKUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHOro mnpeamera «buojorusy BbIIEIEHBI CICAYIOIIME COACPKATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus yuebHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHI UCIOb30BaTh 3TU 3HAHUS JIJISl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX ITPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs pereHrueM CAeAyIOIMMX 3a/1a4:

OCBOEHHE OOYYalOIIUMHUCA CHCTEMbl 3HAaHUW O OHOJOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMHUpPOBaHUS
MPE/CTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTO00pPa3uu M OCOOCHHOCTSIX >HBBIX CHCTEM pPa3HOTO0 YpPOBHSI OpTaHM3allWH,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0O0YyYaroIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3yUYEHHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3aINU;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopmupoBaHre y OOYyJarONUXCs YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIBI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHYECKUX HOPM TPHU MPOBEICHUHN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM ISl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHUM M YMEHUH B TOBCEJIHEBHOM JKM3HU [UIS OLEHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUT.

B cucteme cpennero obuiero oopazoBanus «buosnorusy», uzydaemas Ha 0a30BOM YpPOBHE,
SBIISICTCA O0SI3aTENbHBIM yYEOHBIM TPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW 00JIacTH
«EcTecTBEHHO-HayUHBIE [IPEIMETHIY.

Jns n3ydyenust 6uonoruu Ha 6a30BOM YpOBHE CpeHEro o01iero o0pa3oBaHUsI OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBs3b OMOJIOTHH C OOIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMH €CTECTBEHHBIMU HayKamu, (puinocodueit, 3STUKoi,
ACTETUKOW U mpaBoM. Poib Guosoruu B GOpMUPOBAHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HAYK.

MeToapl MO3HaHUS KUBOM NpUPOIBl (HAONIO/EHUE, DKCIEPUMEHT, OIMCAaHUE, HM3MEpEeHUe, KiaccuUKaius, MOJEIHpOBaHHeE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiueckast pabota Ne 1. «Vcronp30BaHUE pAa3TUYHBIX METOJIOB MPU U3YUYEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIHA.

JKussie crcrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ononorun. OTINYNE )KUBBIX CHCTEM OT HEOPTaHWYECKON MPUPOJIBI.

CaoiicTBa OMocucTeM U UX pazHOoOOpas3ue. YPOBHHU OpraHU3aIi OMOCUCTEM: MOJIEKYISPHBIN, KIETOUYHBIH, TKAHEBBIA, OpraHU3MEHHBIH,
MOMYJSIIIMOHHO-BUIOBOM, YKOCHCTEMHBIH (OMOTe01IeHOTHYECKUI), OMOC(EepHBIi.

JdemoHcTpaumuu:

Tabmuie! u cxeMbl: «OCHOBHBIE TPU3HAKHU KU3HUY, «YPOBHU OpraHU3alluu )KUBON TIPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH COCTaB KIETKU. XMMHUECKHE JIEMEHTBI: MaKpO3JIEMEHTBI, MUKPO3JIeMEeHThI. Bosia 1 MUHepalibHbIE BELIECTBA.

@YHKIMY BOJbI U MUHEpPAIbHBIX BEIeCTB B KieTke. [lognep:xanne ocMoTudeckoro 6anaxca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMepbl OenkoB. He3amMeHHMBle M 3aMEHUMbIE aMHHOKHUCIIOTBHI.
AMUHOKHUCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBON MOIIEKYNbl (NEpBHYHAs, BTOpUYHAS, TPETUYHAS M UYETBEPTUYHAS CTPYKTYypa).
Xumudeckue cBoicTBa 0enKkoB. bruonornvyeckne GyHKIMH OETKOB.

®depmeHTH — Omosiormueckue kKatanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTpP, cyOcTpaTHas crnernuduaHocTs. KodepMmeHTHI.
Buramunbl. Otinnans GepMEeHTOB OT HEOPTraHMUECKUX KaTalu3aToOpOB.

VYraeBoasl: MOHOcaxapuabl (TJIIOKo3a, pubo3a M jAe30kcupuOo3a), aucaxapuibl (caxapos3a, JaKTo3a) M IOJHUCaXapHbl (Kpaxmad,
TJIMKOTEH, LeJUTt0103a). buonoruueckue GyHKIMN yriieBOJOB.



Jlunuaer: Tpurnuuepuabl, docdonunuas, crepouasl. ['mapodunsHo-ruApOodOOHBIE CcBOIcTBAa. bHonmormyeckune (GyHKIUU JTUMHIOB.
CpaBHeHUE YTIIeBOOB, OCIIKOB U JIMITU0B KaK UCTOYHUKOB YHEPTHH.

Hyxneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MoHOMepsl HyKJIeMHOBBIX KuCIOT. Ctpoenne u ¢yukiuu JJHK. Ctpoenue u
¢byakuun PHK. Bunet PHK. AT®: crpoenue u ¢pyHKIUN.

[{utonorus — Hayka o kjeTke. KinetouHas Teopust — mpumep B3auMOJICHCTBUS Uaei U (PakTOB B HAYyYHOM MO3HAHUU. MeTOo/Ibl U3ydeHus
KJIETKH.

Knerka kak 1nienoctHas sxuBas cucrema. OO0Iye Npu3HaKky KIETOK: 3aMKHYTasi HapykHas MeMOpaHa, Moniekynsl JIHK kak renernuyeckuit
amnmapar, cucteMa CHHTe3a Oeska.

Tumel KIETOK: 2yKapHoTHYecKas W mpokapuotudeckas. OCOOCHHOCTH CTPOCHUS MPOKApUOTHUECKON KieTku. KierouHas creHka
Oaktepuii. CTpoeHHE 2yKapuOTHUIECKOM KieTKU. OCHOBHBIE OTIUYMS PACTUTEILHOMN, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYPBI KJIETOK — KJICTOYHAs CTCHKA, TIIMKOKAIHMKC, MX (QyHKIuH. [lmasmarnyeckas MeMOpaHa, €€ CBOWCTBA U
¢byukiun. uronnasma u e€ opranouasl. OgHomeMOpannbie opranounbl kietku: JIIC, ammapar [Nonbmku, nusocomsl. [lomyaBToHOMHBIE
OpPraHOUbl KIETKU: MHUTOXOHIPHUH, TutacTuibl. [IporcxokaeHue MUTOXOHApUN W miuacTua. Buasl mmactun. HemeMOpaHHBIE OpraHOUIBI
KJIETKH: puOOCOMBI, KJIIETOUHBIN LEHTP, LICHTPUOJIM, PECHUUKH, KTYTUKH. DYHKIIUM OPTaHOUIOB KIETKU. BitoueHusl.

SAnpo — perynsaTopHbIi eHTp KieTku. CTpoeHue sijpa: sjiepHas 000J109Ka, KapuoIiazMa, XpOMATHH, SIPBIITKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacnipeneneHne XMMHUYECKHUX AJIEMEHTOB B HEXHUBOW Npupoaey», «PacmpeneneHne XHUMHYECKHX SJIEMEHTOB B KHUBOU
MIPUPOIED.

Tabmuner 1 cxemsl: «llepuogudeckas Tabmua XUMHUYECKHX DJJIeMEHTOB», «CTpoeHHEe MOJEKYydbl BOIbI», «buocuHTe3 Oenkay,
«Ctpoenne Mosekynbl Oenka», «Ctpoenne ¢epmentay, «HykneunoBsle kuciotel. JIHK», «Crpoenue monekynsr ATD», «CtpoeHue
YKAPUOTUUECKOU KIETKN», «CTpOoCHHE KMBOTHOM KIIETKHY, «CTPOCHHE PACTUTEIBHOW KIETKW», «CTpOoeHUE MPOKAPUOTUYECKON KIIETKH,
«CTpoeHue siipa KIETK», «YTIAeBOAb», «JIMnuas».

O6opynoBaHue: CBETOBOW MHKPOCKOM, 000pyIOBaHUE JUIsl TIPOBEACHHS HAOMIOAEHUI, N3MEPEHHIA, SKCIIEPUMEHTOB, MUKPOIIPENapaThl
PaCTUTENBHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KIIETOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThi:

JlaboparopHas pabota Ne 1. «M3yueHne KaTaTUTUIECKOW aKTUBHOCTH (PepMEHTOB (Ha MpUMEpe aMUIa3bl U KaTallas3bl).

JlaboparopHas pabota No 2. «l3ydeHue CTpoeHUS KIETOK PACTCHHH, XUBOTHBIX U OakTepwil IMOJ MHUKPOCKONOM Ha TOTOBBIX
MHKpOTpenapaTax u ux OMMCaHUE».

Tema 4. /KuzHenesATeJIbHOCThb KJIETKH.



OOMeH BelecTB, WM MEeTa0oIH3M. ACCUMIIIAIMS (TUTACTUYECKHT OOMEH) U TUCCUMMJIALINS (SHEPTeTHUYCCKUH OOMEH) — JIB€ CTOPOHBI
€IMHOTO Tporiecca MeTaboan3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U YHEPTUU B TOHUMAHUU METa00IM3Ma.

Tumbr oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Poib pepMeHTOB B 00MEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®dotocunrte3. CBeToBas U TeMHOBas (a3bl poTocuHTe3a. Peakniuu dorocunreza. DPpdekTuBHOCTh hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a
JUISE )KU3HU Ha 3emiie. BrnusHue yciaoBuii cpenbl Ha GOTOCHHTE3 U CLIOCOOBI MOBBIMICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUU.

XeMocHHTe3. XeMOCUHTE3UPYIOIIME OaKTepuy. 3HaU€HHUE XEMOCUHTE3a JUIs )KU3HU Ha 3eMJle.

DHepreTuyeckuii 0OMeH B KieTKe. Paciienienre BenecTs, BbIJeNEHIE U aKKYMYJIMPOBAHNE SHEPTUH B KJIIETKE. DTaIbl YHEPT€THIECKOTO
oOmeHa. ['mukonus. bpoxkenune u ero Buabl. KuciopogHoe okuciaeHue, WiM KieTouyHoe nbixaHue. OxucnurenbHoe (ochopuirpoBaHHe.
O} PeKTUBHOCTD SHEPreTUIECKOr0 OOMEHa.

Peaknuu matpuunoro cuntes3a. ['enernyeckas uadopmarus u JJHK. Peanmzanus renernueckoit nanopmanuu B KiieTke. [ eHeTHIEeCKHiA
KOJ U ero cmoiictBa. Tpanckpumuusi — marpuunbiid cuate3 PHK. Tpancmsiums — OGuocunHTe3 Oenka. Drtambl TpaHcisauuu. KoaupoBaHue
aMUHOKUCIOT. Poib pubocom B GuocuHTese Oernka.

Hexnetounsie ¢opmbl xu3Hu — Bupychl. Mctopusi otkpbitus BupycoB (/. WM. MBaHoBckuit). OcoOEHHOCTU CTPOCHHS U KM3HEHHOTO
uKiIa BUpycoB. bakrepuodaru. bone3nn pacreHwmii, )KHBOTHBIX M YeJIOBEKa, BbI3bIBaeMbIe BUpycamH. Bupyc mMmyHopeduuuTa yemoBeka
(BHY) — Bo30ymutens CITM/]a. OOpaTHast TpaHCKPHIIIHS, PeBepTa3a U MHTEerpasa. [IpodriakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUH.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel mutanus», «Metadonu3zmy», «MUTOXOHAPUY, «DHEPreTUUECKH 00MeHy», «Xmopormmiact», «DoTocuHTE3Y,
«Ctpoenne JIHK», «Ctpoenune u ¢yHKIMOHHpOBaHME TreHa», «CuHre3 Oenka», «l'eHetnueckuil kom», «Bupycw», «baktepuodaruy,
«Ctpoenue u xu3HeHHbIN UK Bupyca CIINa, 6akreprodaray, «Pemmukarus JJHK».

Ob6opynoBanue: Moaenu-anmukanun «Yasoenwe JIHK u tpanckpumums», «buocuntes Oenka», «CTpoeHHE KIETKH», MOJAETh
crpykrypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii UK, WK )KU3HEHHBIN UK Ki1eTku. MHTepda3a u mutos. [Ipoueccel, nporekaromue B uHTepdaze. Permmukaius — peaxius
maTtpuuyHoro cunre3a JJHK. Crpoenne xpomocoM. XpoMOCOMHBINH Habop — KaprOTUI. JUIIOUIHBIA U TalTIOMIHBIA XPOMOCOMHBIE HaOOPHI.
Xpomatusl. LluTonorndyeckrie OCHOBBI pa3MHOXKEHHS M UHIUBUIYAIbHOTO Pa3BUTHUSL OPraHU3MOB.

Henenune knetkn — muto3. Ctaguu Muto3sa. [Iporeccel, mpoucxoasiiye Ha pa3HbIX CTAAUSX MUTO3a. BUOTOrnuecKkuii CMbICII MUTO3a.

[Tporpammupyemasi TuOeb KIETKH — arlomnTo3.

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecroyioe W IMoJIoBoe. Buapl 0ecnosioro pasMHOXKEHUs: JeJeHHe HAJBOE, NOYKOBAHWE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHME, BETETATHMBHOE pa3MHOKeHue. VICKyccTBEeHHOE KIOHMPOBAaHHME OPraHU3MOB, €ro 3HAa4YeHHe IS
CEJIEKIIUH.



[TonoBoe pa3sMHOXKEHHE, €r0 OTIAMYUS OT OECI0I0ro.

Meiio3. Cramuu wmeito3a. Ilpomeccsl, npoucxojsmme Ha craausx wMenosa. lloBexmenne xpomocom B wMmeito3e. Kpoccunrosep.
buosornueckuil CMbICII M 3HAYEHHUE MEH03a.

["ameTorenes — mpouecc o0Opa30BaHUs IOJOBBIX KJIETOK Yy JKUBOTHBIX. IloJOBbIE jkene3bl: ceMEHHMKM M su4HUKUA. OOpa3zoBaHue U
pa3sBUTHE IOJIOBBIX KIETOK — ramer (CrepMaTo3oui, silieKieTka) — crepMaroreHe3 u oBoreHe3. OCOOEHHOCTH CTpPOEHMs SHLEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOTEHE3). DMOpHOHANBHOE pa3BuTHe (AMOpHOTeHe3). DTarbl SMOPHOHAIBHOTO Pa3BUTHSI Y ITO3BOHOYHBIX
KUBOTHBIX: JpoOJeHue, ractpynauus, opraHoreHe3. I[loctamOpuoHanbHOE pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOTO Pa3BUTHUA: IPSAMOE,
HenpsaMoe (IMYnHOYHOE). BiusiHue cpebl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3zeutue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU Pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuupbl u cxembl: «DopMbl pa3sMHOXKEHHS OPraHU3MOBY, «J[BOHHOE OIJIOJOTBOPEHHE y LBETKOBBIX pacTeHuil», «BereratuBHoe
pasMHOXKEHUE pacTeHuil», «/lenenue kietku Oakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KileTOUHBIH LHKI,
«Pemmukanus THK», «Muto3», «Meito3», «lIpsimoe u Henpsimoe pa3zButuey», «l'amerorenes y MJIEKOMMUTAIOIIMX U yeloBeka», «OCHOBHbIE
CTa/Iud OHTOT'€HE3a.

Ob6opynoBaHue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo30uabl MIIEKOIUTAIOLIET0Y, «SlilekIeTka MileKonuTaromeroy, «Kapuokunes
B KJIETKAX KOpEIKa JIyKa», MarHUTHas MoJieNb-aniankanus «/lenenue knetku», moaens JJHK, Monens MetadaszHolt XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlabopaTtopnast pabota Ne 3. «HaOmrogeHne MuTo3a B KJIeTKaX KOHUMKA KOPEITKa JIyKa Ha TOTOBBIX MUKPOTIPETapaTax.

JlaGopatopHas pabota Ne 4. «/3yueHne CTpOECHNUs MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOIpenapaTax».

Tema 6. HacsieqcTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[Ipenver u 3agaun reHetuku. Vcropus pa3BuUTHS TeHEeTUKU. Ponb muTosoruum M 3MOpHOJIOTMM B CTAHOBJIEHMHM TE€HETHKU. Bkian
POCCHHCKHMX M 3apyO€XHBIX YYEHBIX B Pa3BUTUE T'€HETUKH. MeToJpl TeHeTHUKU (THOpUAO0IOTHYECKUM, [UTOr€HETUYECKUI, MOJIEKYJISIPHO-
reHeTuuecknii). OCHOBHBIE TEHETUYECKUE TIOHATHUS. | 'eHeTHUeCcKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMAaX CKPEIUBAHUM.

3aKOHOMEPHOCTH HacjelI0BaHMs IMPU3HAKOB, ycTaHoBieHHble I'. MeHnenem. MoHOruOpuaHoe cKpemuBaHue. 3aKOH €IMHOO00pasus
rudpuaoB nepBoro nokosieHus. IlpaBuno nomuHupoBaHus. 3aKOH paciIeryieHUs Mpu3HakoB. ['unore3a uncrorsl ramer. [lomHOE M HemoaHOE
JOMUHHUPOBaHHUE.

JurubpunHoe CKpelBaHWe. 3aKOH HE3aBUCHMMOIO HACJIEJOBAaHUS TNPU3HAKOB. L[uTOreHeTHMuecKkue OCHOBBI JUTHOPHIHOTO
CKpelIMBaHNs. AHATU3UpYIOIlee cKpelrBanue. Vcnoiap30Banne aHaIM3UPYIOLIETr0 CKPEIMBAaHU ISl ONPEeIeTIeHNs TeHOTUIIA OCOOH.

CuenneHHoe HacienoBaHue npusHakoB. Pabora T. MopraHna no crenjieHHOMY HacieloBaHUIO FeHOB. HapyleHue cuernuieHrs reHoB B
pe3ysbTaTe KpOCCHHTOBEpa.



XpOoMOCOMHas TeOpUsl HACJIEICTBEHHOCTH. | eHeTHUecKne KapThl.

['eneruka nona. XpoMOCOMHOE ONpEENIEHUE 110J1a. AyTOCOMBI U II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U F€TEpOraMeTHbIE OPraHU3MBI.
HacnenoBanue npu3HaKkoB, CLEMIEHHBIX C IOJIOM.

W3menunBoCcTh. BuIbI M3MEHUMBOCTH: HEHACJIEICTBEHHAss M HacleACTBeHHas. Poiib cpelbl B HEHACIEICTBEHHOM W3MEHUYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHON W3MEHYMBOCTU. BapuanMoHHBIA psji M BapuanuoHHas KpuBas. Hopma peakium mnpusHaxa.
KonnyecTBeHHbIE U KadyeCTBEHHBIE MPU3HAKU M UX HOpMa peakiuu. CBoiicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBenHasi, uiaM TreHOTHNHWYECKas, M3MEHUYMBOCTh. KoMOMHATHBHAs HM3MEHUYMBOCTh. MeHO3 M IOJIOBOM MPOLECC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. MyTanmoHHas u3MeHYMBOCTh. Kiaccudukamusi MyTauuid: reHHbIE, XpOMOCOMHbIE, TeHOMHbIE. YacToTa u
NPUYMHBI MyTaluii. MyTarensnbie pakTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HaclIeACTBeHHON n3MeHunBocty H. M. BaBunosga.

BuesinepHast Haca€1CTBEHHOCTh U U3MEHYUBOCTb.

'enetnka 4yenoBeka. Kapuorun yemoBeka. OCHOBHBIE METOJBI TEHETHKH YEJIOBEKA: T'€HEATOTHYECKUH, OJIM3HEOBHIH,
[UTOTEHETUYECKUN, OMOXUMHYECKHI, MOJNEKYyIsIpHO-TeHeTnYeckuii. CoBpeMEeHHOE OmnpeiefieHue TeHOTUIA: TOTHOTEHOMHOE CEKBEHUPOBAHHE,
TEeHOTUIIUPOBaHUE, B ToM uucie ¢ mnomouipio [II[P-ananuza. HacnenactBennble 3a0ofieBaHUsI 4YelOBEKa: TeHHBbIE OOJE3HU, OONE3HH C
HACJIEICTBEHHONW MPEApacloioKEHHOCTbIO, XpOMOCOMHbIE Oose3Hu. CoMaTudyeckue U TreHepaTuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHuunel 370poBOro 00pas3a JKW3HM, JUArHOCTHKM, NPOQUIAKTUKMA U JICUEHUS TEeHETUYeCKuX Oose3Hed. Menuko-reHeTuyeckoe
KOHCYJIbTUPOBaHUE. 3HAUCHNE MEAUIIMHCKOW T€HETUKH B MIPEIOTBPALLICHUH U JICYEHUU TeHETUYECKIX 3a00JIeBaHUN YETTOBEKA.

JdeMoHcTpanum:

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

Tabmuie! 1 cxembl: «MOHOTMOPHIHOE CKPEIIMBAHNE U €T0 IUTOT€HETHYECKasi OCHOBaY, «3aKOH PacILlEIVIeHHs M €ro HUTOreHeTUYecKas
OCHOBa», «3aKOH YHUCTOTHI ramer», «JluruOpuaHoe ckpemmBaHue», «L{uTomornueckue OCHOBBI JUTMOPUAHOTO CKPEUIMBAHUA», «Meno3y,
«B3anMopnelicTBUE allIENbHBIX T'€HOBY», «l['€HeTHuecKkne KapThl pacTeHHM, JKMBOTHBIX M 4eJOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH
HaCJIEJOBaHMsl, CIEIUIEHHOro ¢ TmoioM», «KapuoTumbl uyenoBeka U IKUBOTHBIX», «Buasl wusMeHunBoctu», «MoaudukanmuonHas
U3MEHUYUBOCTHY, «HacnenoBanue pezyc-paxropay, «I'eHeTHKa rpymni KpoBu», «MyTallMOHHAs U3MEHYUBOCThY.

Ob6opynoBanue:  Mmojenu-anmiaukauuu — «MoHorubpuaHoe — ckpemuBaHue», «HemonmHoe — pomuHMpoBaHWe», — «JluruOpugHOE
ckpelBaHuey, «Ilepekpéct XxpoMocoM», MUKPOCKOIN U MHKpornpenapat «/Ipozodunay (HopMa, MyTauuu GopMbl KPbUIbEB U OKPACcKH Teja),
rep6apuii «I'opoX MOCEeBHON».

JlaGopaTopHble U NpaKkTH4YecKre padoThi:

JlaGopatopHast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUAHOTO M JUTMOPUIHOIO CKPEUIMBAHUSA Y JIPO30(HIbI Ha TOTOBBIX
MUKpOIIpenaparax,.

JlaGopatopnast padota Ne 6. «M3ydeHne MOIUPUKANMMOHHONW HM3MEHYMBOCTH, MOCTPOEHHWE BAPUAIIMOHHOTO psA/la U BapHAIIMOHHON
KpHBOW».



JlaGopatopHas pabota Ne 7. «AHanu3 myTtauuii y Apo30(uibl Ha TOTOBBIX MUKpOIpenapaTax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IpoLecC. 3apOoXIEHUE CeleKUMM U goMectukauusa. Yuyenue H. M. BaBunoBa o meHTpax IpOUCXOXKACHUA U
MHOIr000pa3usi KylIbTypHBIX pacTeHul. L{eHTphl NpOMCXOKACHUS TOMALIHUX )KUBOTHBIX. COPT, IOPOAA, IITAMM.

CoBpeMeHHbBIE METOABI CeleKIUu. MacCoBBI U MHIMBUAYAJIbHBIH OTOOPHI B CENIEKLIMU PacTeHUH M KHUBOTHBIX. OLIEHKA SKCTEphepa.
bnuskopoacTBeHHOe ckpenBaHue — HMHOpuaMHT. Yucras nuHua. CKpelmMBaHHWE 4YHCTHIX JUHMNA. ['ereposuc, wim rulOpuaHas cuia.
HeponctBenHoe ckpemuBanue — ayrOpuaudr. OtpanéHHas rubpuauszauus v e€ ycnexu. MckycCTBeHHbBI MyTareHe3 W IOJIyueHHE
NOJIMIUIONAOB. JIOCTHKEHUS CEIEKIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buoTexHonorus kak orpaciib Npou3BoAcTBa. ['eHHas nHxeHepus. Jtanbl co3aanus pekomonHantHoi JJHK u TpancreHHbIX OpraHu3MOB.
Kierounas wunxenepus. Kilerounsle KyabTypbl. MUKpPOKJIOHAJIBHOE PpPa3sMHOXKEHME pacTeHHd. KIloHMpOoBaHHME BBICOKOIPOMYKTHBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUe U yThueckue npoodiaemsl. 'MO — renernyecku MoIU(GUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. lBaHoB.

Tabmuubr u cxembl: kapta «LIeHTpBI TPOMCXOXKACHUS U MHOTOOOpa3us KyJIbTYpHBIX pacTeHui», «llopoasl JOMalIHUX KUBOTHBIXY,
«Copra KyJIbTYpHbIX pacTeHMi», «OtnanéHHas rulOpuausanus», «Pabotbl akanemuka M. @. HMBanoBay, «llomumionnus», «OOBEKTHI
O6uoTexHoaoruny, «Kierounsle KyabTypbl U KJIOHUpOBaHHE», «KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJsS KM IUIOJ0B U KOPHEIIONOB JUKUX (POPM M KYJIBTYPHBIX COPTOB pacTeHHil, repbapuil «CenbcKoX035HCTBEHHbIE
pacTeHusI».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypenss «OCHOBHBIE METOJIbl U JIOCTH)KEHHUS CEJIEKLMU PACTEHHH M JKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (Qepmy,
COpPTOUCIIBITATENbHBIA YUaCTOK, B TEIIMYHOE XO35HCTBO, 1a00paTOPUIO arpOyHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoIIOIIMOHHAS OHOJIOTHS.

[IpeanochbuIKM BOSHUKHOBEHHS IBOJIIOIIMOHHOW TEOPUH. DBOJIOIMOHHAS TEOpUS M €€ MECTO B OMOJIOTMH. BiusHHUE 3BOIIOIMOHHON
TEOPHH Ha pa3BUTHE OMOJIOTUM U JPYTUX HAYK.

CBunerenbcTBa 3BOJIIONMH. IlajeoHTOIOrMYECKUE: MOCIEHOBATEIbHOCTL IOSBICHUS BHAOB B ITAJICOHTOJOTHYECKOM JIETOITHMCH,
nepexoHbie popmbl. buoreorpadudeckue: cxoacTBO U pazinuune ¢payH u GIop MATEPUKOB U OCTPOBOB.



OMOPHOIOTHYECKHE: CXOJCTBA M Pa3iuyusi SMOPUOHOB Pa3HbIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
AQHAJIOTMYHBIE, PYJUMEHTAPHBIE OPraHbl, aTaBU3Mbl. MoOJIEKyIIpHO-OMOXUMUYECKUE: CXOACTBO MEXAaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

Opomtonmonnas teopus Y. [lapeuna. [Ipenmnochbuiku BO3HUKHOBEHUS JapBUHU3MA. [IBMXKYIME CHUIIBI 3BOJIOUMU BUIOB 1O JlapBUHY
(M30BITOYHOE PA3MHOXKEHHE MPHU OTPAaHUYEHHOCTH PECypcoB, HeolpenelEHHas W3MEHYHMBOCTb, O0pb0a 3a CyIlIeCTBOBAaHUE, €CTECTBEHHBII
otoop).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbIE TTOJIOKEHUSI.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIa U BOJIOLUY.

JBuxymiue cuiibl ((pakTopsl) HBOMIOLMH BUAOB B IPUPOE. MyTallMOHHBIN Mpoiiecc U KOMOMHATHBHAS U3MEHYUBOCTD. [lomynsiuoHnHbIe
BOJIHBI ¥ Jipeiid reHoB. V30msmust 1 MUTpaIus.

EcrecTBenHsblit 0T00p — Hampasisronmil Gpakrop 3Boiroruu. opMbl €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0IeHHOCT, OPTraHMW3MOB KakK pe3ynbTarT HBoionuu. [IpuMepsl mpucnocoOiaeHuit y opraHu3moB. ApomMopdo3bl u
UANOAJaNTalUH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BUI000pa30BaHUs: reorpaduuecKoe, IKOJIOTHIECKOE.

Makpoaomtonusi. @opmsl 3BostonUN: GUIETUYECKAs!, AUBEPIeHTHAs, KOHBEpPreHTHasl, napajuienbHas. HeoOpaTtuMocTs 3BoIOLUY.

[TpoucxoxaeHue OT HecHeIMaIN3UPOBaHHBIX MpeakoB. [Iporpeccupytomas cnenuanuzanus. AJanTuBHAs pajnualus.

JdeMoHcTpanum:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. [lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mronnep, A. H. Ceseprios.

Tabmuue! U cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emie», «3apoJbllIi MO3BOHOUYHBIX JKUBOTHBIX», «ApXeonTepukcy», «Dopmbl
60pb0OBl 3a cymecTBoBaHue», «EcTecTBeHHBI 0TOOp», «MHOroobpa3ue COpPTOB pacTeHMi», «MHOroobpasue MopoJ KHUBOTHBIXY,
«[lonynsauuny», «MyTallMOHHAsT W3MEHUYUBOCTHY», «Apomopdo3sl», «Wanoamantammmu», «OOmas [aereHepanusy, <«/[Bukyiiue CHIIbI
sBommouny, «Kapra-cxema mapmpyra nytemectBus Y. lapBuna», «bopnba 3a cymectBoBaHue», «lIpucrnocoOaeHHOCTh OpPraHU3MOBY,
«I'eorpaduueckoe BuA000pazoBaHuE», «IKOJIOTUUECKOE BUI000pa30BaHHEY.

OO6opynoBaHue: KOJUIEKLUS HACEKOMBIX C pa3IMYHBIMU THIIAMU OKPACKH, HAOOp IJIOJOB M CeMsH, KoyuieKius «lIpuMeps! 3aluTHBIX
OpUCHOCOOIeHUH y JKMBOTHBIX», Mojenb «OCHOBHBIE HANpaBiICHUs 3BOJIOLUNY», O00BEMHas Mozaenb «CTpoeHHEe TOJOBHOTO MO3ra
MTO3BOHOYHBIX».

buoreorpaduyeckas kapra mMupa, KouieKuus «DopMbl COXPaHHOCTH HCKOIMAEMBIX MXHUBOTHBIX U PACTEHMI», MOJENb amIMKalus
«Ilepexpéct xpomocom», BIaxHble mpenapatbl «Pa3Butue Hacekomoro», «PasButue nArymku», MukponpenapaT «posoduna» (Hopma,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlabopaTtopHnast pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OIOTHIECKOMY KPUTEPHUIOY.



JlaboparopHas padota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HU Ha 3emJie.

JloHay4dHbIe TIPECTABICHUS O 3apOKJICHUM XKM3HU. HaydHble TMMOTE3bl BOZHUKHOBEHUS KU3HU Ha 3emiie: a0MOreHe3 W MaHCIIePMUSL.
XuMuyeckasi HBONIOLMS. AOWOTEHHBIM CHHTE3 OpPraHMYECKHWX BEUIECTB M3 HEOPraHMYeCKHX. OKCIEPUMEHTAIbHOE MOATBEPKICHHE
XUMUYECKOW 3Boionuu. HavanbHple 3Tanmbl Ouonormdeckoit spomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHUE MPOTOKIJIECTKH. [IepBhie KiIeTKU U UX 3BOMIOLUA. DOPMUPOBAHNE OCHOBHBIX I'PYIII dKUBBIX OPTAHU3MOB.

PazButue xu3Hu Ha 3emie mo spaM u nepuojaaMm. Karapxeit. Apxeiickas u npotepo3orckas 3psl. [laneo3oiickas 3pa U €€ mepuob:
KeMOpHUHCKUH, OPJOBUKCKHUH, CHITYPUIUCKUHN, JEBOHCKUM, KAMEHHOYTOJIbHBIHN, TIEPMCKHUH.

Me3o30lickas 3pa U €€ epuobl: TPUACOBBIN, FOPCKUNA, METOBOM.

Kaiino3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMaTa U TeoJornYecKuX npoieccoB. OCHOBHBIE ATAIlbI ABOJIIOIIUU PACTUTEIIBHOTO U )KUBOTHOTO MUpa. ApoMop( 035l
y pacTeHHil 1 )KUBOTHBIX. [losiBIIeHUE, pacliBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHm4ecKkoro Mupa Kak oTpakxeHue 3BoJroli. OCHOBHBIE CUCTEMAaTUUYECKHE TPYIIbl OPraHU3MOB.

DBOJIIOIMST  YeJIOBeKa. AHTPOMOJIOTHS KakK Hayka. Pa3BUTHEe NpenCcTaBIeHUNA O TNPOUCXOXKIECHUU dYelOBeKa. METOonbl H3y4eHHs
anTpororeHe3a. CxoACTBa U pa3iMyuus YeI0BeKa U KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHNE YEIIOBEKa.

JBuxymue cuinbl (pakTopsl) aHTponoreHe3a. HacnencTBeHHas M3MEHYMBOCTh U €CTECTBEHHBIM 0TOOpP. OOIIECTBEHHBIN 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUN TPYJa, MBILIJICHUE, PEYb.

OcCHOBHBIE CTaauM M BETBU DBOJIOIMHM YeJIOBEKAa: aBcTpajonuTeku, YenoBek ymensid, YenoBek mnpsMoxonsamui, YemoBek
HeaHjaepTaibckuii, YenoBek pasyMmHbiil. Haxoakum wHckomaeMbIX OCTaTKOB, BpeMsl CYILIECTBOBaHHUS, 00JIACTh paclpoOCTpaHEHHUs, O0BEM
TOJIOBHOT'O MO3Ta, 00pa3 *U3HU, OPYIHSL.

YenoBeueckue packl. OCHOBHBIE OOJbIIHME pachkl: eBponeougHas (eBpasuiicKas), HErpo-aBCTPAIOUAHAS (PKBaTOpHANIbHAsA),
MOHTOJIONIHAs (a3UMaTCKO-aMepUKaHCKasi). YepThl MpUCTIOCOOTIEHHOCTH TPEJICTABUTENICH YEJIOBEUECKHX pac K YCIOBHUSM CYIIECTBOBAHUSI.
EnuncTBo uenoBevyeckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuip! u cxemsl: «Bo3aukHoBeHHe COTHEUHOUN CHCTeMBI», «Pa3BuTHe opranmueckoro Mupa», «PactutenpHas kineTka», «KuBoTHas
kietkay, «lIpokapuornueckas kieTka», «CoBpeMeHHas CHCTeMa OpPraHWYECKOro Mmupa», «CpaBHEHHWE aHATOMUYECKHX YepPT CTPOCHUS
YelloBeKa U YeJOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTONIOTUYECKUX HAXOJOK TIPEIKOB COBPEMEHHOTO YEIOBEKay,
«/peBHeiimue moany», «pesHue moamny, «IlepBrie coBpeMeHHbIE 10N, «HenoBeueckrue pach.



O6opynoBanue: mymspku «lIpoucxoxnenue uvenoBeka» (OIOCThI aBCTPAIIONUTEKA, MUTEKAHTPOIA, HEaHAEpTalblla, KPOMaHbOHIA),
CJICTIKM WJIM M300pakKeHUs KAMEHHBIX OpYIUU MEPBOOBITHOTO YeIOBEKa (KaMHH-UOMIEPHI, PyOmIia, ckpebdia), TeOXpOHOJOoruIecKas Ta0uIia,
KoJIeKIHst «DOPMBI COXPaHHOCTH MCKONAEMBbIX KUBOTHBIX M PACTEHUIN.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[TpakTrueckas padorta Ne 1. «/3yueHue UCKOMaeMbIX OCTATKOB PACTEHUN U JKUBOTHBIX B KOJIJICKIUSIX).

OKcKypeus «IBOJIIOLNS OPraHMYeCKOro Mupa Ha 3eMJie» (B €CTECTBEHHO-HAyYHbIN WIIM KpaeBeIUeCKUIl My3eil).

Tema 3. Opranu3mbl H OKpY:KaloIas cpeaa.

Okojorusi Kak Hayka. 3aJadyd W pasfenbl SKOJOTMH. MeToAbl SKOJIOTMYECKUX HCCIeIOBaHUil. DKOJOrMYecKoe MHPOBO33PEHHE
COBPEMEHHOT0 YeJIOBeKa.

Cpenpl 0OMTaHHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3IyIITHASI, TOYBEHHAsI, BHYTPUOPTaHU3MEHHAs!.

Okonornyeckne (akropel. Kiaccupukamus sKomorndeckux (akTopoB: aOMOTHUECKHE, OMOTHYECKHME M aHTpPONOreHHbe. JleiicTBue
9KOJIOTHYECKHUX (PaKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (hakTophl: CBET, TeMIepaTypa, BIaxHocTb. Poronepuoausm. Ilpucnocobnenuss opraHu3sMoB K J€HCTBHIO a0MOTHYECKUX
(dakTopoB. bruonorunyeckrue puTMBI.

buotnyeckne Qaxropbl. Buasl OMOTHYECKHX B3aUMOJCHCTBUN: KOHKYPEHIMS, XHITHHYECTBO, CUMOMO3 u ero Qopmel. [lapasutusm,
KOOIlepalusi, MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAaHCTBO, HAaxJIEOHMYECTBO). AMEHCANIM3M, HeHUTpanu3M. 3HaueHue OUOTHYECKHUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU momyisinuu. OCHOBHBIE TMOKa3aTelnd TMONYJISLUUU: YHCIEHHOCTh, IUIOTHOCTh, POXKIa€MOCTb,
CMEPTHOCTb, IPUPOCT, MUTpalusl. JJMHaAMUKa YHCIIEHHOCTH MOMYJISILIMY U €€ peryJsiiusl.

JleMoHCTpanum:

[Toptpertsi: A. 'ymOonpar, K. @. Pynbe, 3. ['ekkens.

Tabmunel u cxembl: kapta «lIpuponnbie 30HBI 3emun», «Cpenbl 0oO0MTaHMS OpraHu3sMoBy, «Potonepuoausm», «llomymsuumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJISAUN UHPY30pHUHU-Typenbku», «[IuieBblie nemnm».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «Mopdonornyeckrie 0coOEHHOCTH paCTEHUI U3 pa3HbIX MECT OOUTAHUSY.

JlabopaTtopHnas pabota Ne 4. «BnusiHME cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTrueckas padota Ne 2. «IlocuéTr MIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOILIEHO3a: BHUAOBasi, MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buubl-
noMuHaHTEL. CBsI3U B OMOLIEHO3E.



Okonoruyeckue cucteMbl (3xocucreMsbl). [lonarue o0 skocucreme u OuoreoneHose. DyHKIMOHATBEHBIE KOMIIOHEHTHI SKOCHUCTEMBI:
NPOJAYLEHTHl, KOHCYMEHTHI, pEAyLEeHThl.. KpyroBopoT BemIECTB W TOTOK JHEPrUuM B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YpPOBHU
skocucteMbl. [lummeBrbie nenu u cetd. OCHOBHBIE MOKA3aTENN YKOCUCTEMbI: OnoMacca, MpOAYKIUs. DKOJIOTHIECKAE THPAMHIBL: MTPOAYKIIUH,
YHUCIIEHHOCTH, OroMacchl. CBOMCTBA DKOCUCTEM: YCTOMYMBOCTh, CAMOPETYIALUA, pa3BuTHe. CyKieccus.

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOMHOTO HIIM MIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOT€HHBIE YKOCHCTEMBI. ATPO3KOCHUCTEMBL. Y POOIKOCUCTEMBI. bHoJornueckoe u XO03IHCTBEHHOE 3HAYEHHE arpodKOCHCTEM U
ypOOIKOCHUCTEM.

buopasnoobpazue kak GakTop ycToiunBoCTH 3KocucTeM. CoxpaHeHne OMOIOrHuecKoro pa3Hoodpasus Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa 6uochepsl. Kuboe BemiectBo u ero ¢pyHkiuu. OcoOeHHOCTH
ounocheps! Kak ri00aIbHON 3KocHCTEMBI. JIHHAMUYECKOe paBHOBECHE U oOpaTHasl CBsI3b B Orocdepe.

KpyroBopoTbl BeniecTB U OMOreOXMMHUYECKHE IUKIIBI 3JIEMEHTOB (yriiepoaa, a30Ta). 30HAIBHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiu. AHTPONIOTeHHbIE U3MEHEeHHs B Onocdepe. [ 1o6anbHbIe 9KOI0THYECKHE TPOOIEMBI.

CocymecTBoBanre mnpupoisl U dyenoBeuecTBa. CoxpaHeHue OHOpazHOOOpas3usi Kak OCHOBa YycToluuBocTH Ouocdepsl. OcHOBa
PALMOHAJILHOTO YIPABJIEHUS IPUPOJIHBIMUA PECYPCAMHU U UX UCIOJIb30BaHuE. JlocTHKeHUs: OMOIOrMH U OXpaHa MPUPOAbI.

JdemoHcTpaumMu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuper u cxembl: «llumeBbie nenu», «buoueHo3: coctaB u cTpykrypa», «llpuponnsie coolOmecTBay, «llenu nuTaHus»,
«Qxosornueckas nupamuga», «buocdepa u yenoBek», «IKOCHUCTEMA IHUPOKOIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOTO Jiecay, «buolenos
BOoI0éMay, «ArpoueHo3y», «lIpumepHble aHTPONOTreHHbIE BO3JCHCTBUS Ha HpUPOLY», «BakHelllne UCTOYHMKU 3arpsi3HEHUS BO3ayXa H
TPYHTOBBIX BOI», «IlouBa — BakHeHIIas cocTaBisitomias Ouocdepbl», «DakTopbl aerpananuu nouBy», «llapHukoBeiit aQdexT», «DakTopsl
PaMOaKTUBHOIO 3arpsi3HeHus Ouocgepb», «O0mas cTpykrypa 6uocheps», «Pacnpocrpanenue xu3Hu B Ouochepe», «O30HOBBINA 3KpaH
o6uocheps», «kKpyroBopot yriepona B 0uochepe», «KpyroBopor azora B mpupoie».

OOGopynoBanue: Mojenb-anmiukanus «Tunudneie OMOLIEHO3BD», TepOapuil «PacTuTenbHble CcOOOIECTBa», KOIEKIUU «buoreHo3y,
«BpenuTtenu BaXHEHIINX CENbCKOXO3SHUCTBEHHBIX KYIBTYp», repOapuu U KOJUICKIIMM PACTEHHM W KUBOTHBIX, MPUHAIJIEKAIINE K Pa3HbIM
HKOJIOTHUECKUM IpynnaM ojHoro Buaa, Kpacnas kaura Poccuiickoit deaepanun, n3o0paxeHns 0OXpaHsIeMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA TTPOI'PAMMEBI 110 BUOJIOTUMM HA BA30OBOM YPOBHE CPEAHEI'O OBLIEI'O
OBPA30BAHUA

Cornacio ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHMA K pe3ysibTaTaM OCBOCHHMS OOYYArOIIMMUCS IPOrpaMM CpeJHEero oOIIero
00pa30BaHus: TUYHOCTHBIM, METAIIPEAMETHBIM U NPEIMETHBIM.



JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType AMYHOCTHBIX pe3yJIbTaTOB OCBOEHUSI MpeaMmeTa «buoorus» BbIICICHBI CIEAYIOIIME COCTaBIISIIONINE: OCO3HAHUE
00y4JaroIMMUCS POCCUMCKONW TPakIaHCKOH MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH W CaMOOIPEAeNICHUIO,
HaJIMYUE MOTHBAlMU K OOYYEHHIO OHMOJIOTHH, IEJICHANPaBICHHOE pa3BUTHE BHYTPEHHHX YOEKIEHUIH JHUYHOCTH HA OCHOBE KIHOYEBBIX
L[GHHOCTef/'I U UCTOPHUYCCKUX Tpazmunﬁ Pa3sBUTHA GI/IOJIOI‘I/I'-IGCKOFO 3HaHHUsA, TOTOBHOCTb U CHOCOOHOCTD o6yqa}0nmxcs1 PYKOBOJACTBOBATLCS B
cBOCH ACATCIIbHOCTHU ICHHOCTHO-CMBICJIIOBBIMUA YCTAHOBKAMHU, IMPUCYIIUMHU CUCTCMC 6I/IOJIOI‘I/I‘-IGCKOI‘O 06pa3013aH1/151, HaJIN4YHUEC 3KOJIOIN4YCCKOIo
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUThH 1I€JIU U CTPOUTD KU3HEHHBIE TIIAHBI.

JImaHOCTHBIE pe3yabTaThl OCBOCHUS mpeamera «buonorus» MoCTUraroTCs B €IMHCTBE Y4eOHOW M BOCIHUTATENIBHON AESITENbHOCTU B
COOTBCTCTBUHU C TpaAUIWMOHHBIMHA pOCCHfICKHMI/I COIMOKYJIBTYPHBIMH, UCTOPUYCCKUMHU U JYXOBHO-HPABCTBCHHBIMU LNCHHOCTAMM, IIPUHATBIMHA
B 00IlleCTBE MpaBUJaMU U HOPMaMHU MOBEICHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOTO3HAHUWS, CAMOBOCIIHTAHUS M CAMOPAa3BUTHS, Pa3BUTHUS
BHYTpPEHHEHN MO3UIIUY JTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K 3aKOHY U MPABOIMOPSAKY, YEJIOBEKY TpyAa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
yBa)KeHUsI, OEPEKHOTO OTHOIICHUS K KyJIbTYpPHOMY HAcCJIeIUI0 U TPAAUIUIM MHOTOHAIIMOHANBEHOTO Hapoaa Poccuiickoit denepanuu, mpupoe
Y OKpYKAIoIIIEeH cpere.

JImuHOCTHBIE Pe3yabTaThl OCBOCHHS y4eOHOro mpeamera «bHONOTHS» JOIDKHBI OTPa)kaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIHXCS
PYKOBOJCTBOBaTbCA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3ULIMEH JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHX
yOeXAeHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO O0IIEeCTBa, PACIIUPEHNE KUZHEHHOTO OIBITA U OMbITA JAESTEIbHOCTH
B IIpOoL€CCC p€ain3allii OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCHHUTATEIIHLHOMN JACATCIIbPHOCTH, B TOM YHCJIC B HaCTU:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIINK 00YUYaIOIIErocsl Kak akTHBHOTO U OTBETCTBEHHOTO YJIeHa POCCUNCKOTO OOIIEeCTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TTPABOIIOPSIKA;

TOTOBHOCTHh K COBMECTHOM TBOp'—ICCKOfI ACATCIIBHOCTU NP CO3JJaHUUN y‘~I€6HI>IX IMPOCKTOB, PCIICHUUN yqe6Hr,1x U IIO3HaBaTCJIbHBIX 3a1a4,
BBIIIOJIHEHUN OMOJIOTMYECKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH OTPEAETSATH COOCTBEHHYIO MO3UIIUIO MO OTHOIIEHUIO K SIBICHUSIM COBPEMEHHOMN KU3HU U OOBICHATD €€;

YMEHHE YYHUTHIBATh B CBOMX JCHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aWMOJEWUCTBUSA JIOACH C pa3HBIMH YOEKICHUSIMH,
KYJIbTYPHBIMH HCHHOCTAMHA U COIMUAJIBHBIM ITOJIOKCHHUEM

TOTOBHOCTb K COTPYAHHYECTBY B IIPOLECCE COBMCCTHOI'O BLIITOJTHCHUA y‘-Ie6HI)IX, TIO3HABATCIBHBIX MW HCCICAOBATCIBCKHUX 3aJady,
YBAXUTCIBHOI'O OTHOIICHUSA K MHCHUIO OIIIIOHCHTOB IIpH O6CY)K}16HI/II/I CIIOPHBIX BOIIPOCOB OHMOJIOTHYECKOTO COACPIKAHUA,

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS:



c(OpMUPOBAHHOCTh POCCUICKON IpaskJaHCKOM HIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTHU
nepen PoauHom, rop1octy 3a CBOM Kpail, CBOX PoinHy, CBOM S3bIK U KYJIBTYPY, IPOLUIOE U HACTOSIEE MHOTOHAIMOHAJIBHOrO Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIECAUI0 U MaMSATHUKAM IMPUPOJbI, TOCTHXKEHUsIM Poccum B Hayke, MCKYCCTBE, CIIOpPTE,
TEXHOJIOTHUSX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OMOJIOTHH, TOHUMAaHUSI 3HAU€HUsl OMOJIOTHH B TO3HAHUU
3aKOHOB TIPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOT'O O0IIECTBA,

ujciHas yOe:KIEHHOCTh, TOTOBHOCTh K CITY’K€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSICh HAa MOPATbHO-HPABCTBEHHBICE HOPMBI U
LEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMUTEISM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH CEMENHOMN KU3HU B
COOTBETCTBUU C TPAIULIUSIMHU Hapo 0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOpPTa, TPy, OOIIECTBEHHBIX
OTHOIIICHU;

MOHUMAaHNE YMOITMOHAILHOT'O BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIISITH KAYE€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHMs, POPMHPOBAHUSA KYJIbTYPHI 310POBbSI H SMOLMOHAIBHOI0 0JIATOIOIYyYHs:

MOHUMaHWE U pean3alys 3I0pOBOro U 0e30macHoro odpasa *Ku3HU (370pOBOE MUTAHKE, COOIO/IEHNE TUTUEHUYECKHUX TIPABHII U HOPM,
CcOQIAaHCUPOBAHHBIA PEXKUM 3aHITHH U OTIbIXa, peryispHas (U3UYecKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHNE [[EHHOCTH MPaBHJ WHAUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30IMaCHOTO MOBEJCHHS B CHTYAIUSIX, YTPOKAIOUINX 310POBBIO U
YKU3HH JTFOJICH;

OCO3HAHUE TOCJIC/ICTBUMA U HETIPUSATHS BPEIHBIX MMPUBBIYCK (YIIOTPEOIECHUS aTKOTroJIsi, HAPKOTHUKOB, KYPeHHS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0I00ueE;

TOTOBHOCTb K aKTHBHOW JI€ATEIbHOCTH TEXHOJOTHMUECKONW M COLMATbHON HANPaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IIAHUPOBATH H
CaMOCTOSITEJIbHO BBITIOJHITH TAKYIO JACSTEIHHOCTD;



WHTEpPEC K pazIuyHbIM cdepaM MpodeCcCHOHATBLHON ASATEIbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
PCAIN30BbIBATH CO6CTB€HHBI€ JKU3HCHHBIC I1IJIaHbI,

TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO 1 CAaMOOOPA30BAHMIO HA MPOTSHKECHUH BCEH KU3HU;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIICHUE K MPUPO/Ie KaK UCTOYHUKY JKU3HHU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

IMOBBIIICHHUC YPOBHA SKOJOTHYECKOU KYJbTYPBI: HpI/IOGpeTeHI/IC OIbITa IUIAHUPOBAHHA IIOCTYIIKOB MW OLICHKH HX BO3MOXHBIX
MOCJICJICTBUM JIJIs1 OKPY>KAIOIIEH Cpebl;

OCO3HAHUE TJIO0ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTh HCIIOJIB30BaTh MpUOOpEeTaeMble MPH H3YYEHUU OHOJOTUU 3HAHWA M YMEHHUS IMPU PEIICHUU MpoOJieM, CBSI3aHHBIX C
paluOHaJIbHBIM ITPUPOAOIIOJIIL30BAHUEM (CO6JHOIICHI/IG npaBuJI IOBCACHUA B HNPUPOAC, HAIPABJIICHHBIX Ha COXpPAHCHHWEC PAaBHOBCCHA B
HKOCUCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OMOChepHI);

AKTUBHOE HEMpUATHE ACUCTBUN, MPUHOCIIIMX BPEI OKpPYXKArolIeW MPUPOAHON Cpele, YMEHHE MPOTHO3UPOBATh HEOIAronpusTHbIC
9KOJIOTUYECKHE MOCSACTBUS MPEANPUHUMACMBIX JCHCTBUI U IIPEIOTBpaIaTh UX;

HAJIMYHUEC PaA3BUTOr0 3KOJOTHYCCKOI'0 MBIIJICHUA, IKOJIOTUYECKOU KYJbTYpPBI, OIIbITa ACATCIIBHOCTU SKOJIOTHYECKOHU HaITpaBJICHHOCTH,
YMCHUA PYKOBOACTBOBATLCA UMU B HO3H8,B21TGJII>HOI>1, KOMMYHHKaTI/IBHOﬁ )51 COHH&HBHOﬁ IMPAaKTUKEC, TOTOBHOCTU K Y4YaCTHUIO B HpaKTquCKOﬁ
JIEATETLHOCTH KOJIOTMYECKOM HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKHU U OOIIECTBEHHON MPaKTHUKH,
OCHOBAHHOTO Ha JIMAJIOTE KYJIbTYP, CTIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOW U YUTATENIBCKOM KYJIbTYPhl KaK CPEACTBA B3aUMOJICUCTBUS MEXKIY JIFOJbMU U TO3HAHUS MUPA;

MOHMMAaHUEe CHEeNU(PUKNA OMOJIOTHH KaK HayKH, OCO3HAHUS €€ poiu B (OPMHPOBAHUH PALMOHAIBHOTO HAYYHOTO MBINUICHHS, CO3TaHUH
[EJIOCTHOTO TPEJCTaBIEHU 00 OKPYKAIIIeM MHpPE KaKk O €IUHCTBE MPUPOJBI, YEIOBEKAa W OOIIECTBa, B TO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXpaHEHUSI IPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAUUMOCTH OMOJIOTUU JIJISi COBPEMEHHOM IUBHIIIM3AIMN: 00eCTIeYeHIsI HOBOTO YPOBHS Pa3BUTHs MEIULIMHBI, CO3/JaHHE
MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX PEIIaTh PeCypCHbIe MPOOIEMbI Pa3BUTHUS YETIOBEUECTBA, MTOMCKA MyTeH BBIXOJA U3 TJI00ATBHBIX
IKOJIOTHYECKUX TPoOJIeM U oOecreueHus Mepexoaa K yCTOWYMBOMY PAa3BUTHIO, PAIIMOHATLHOMY HMCIIOJIB30BAHUIO MPUPOIHBIX PECYpCOB U
(GhOpMHUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HM;

3aMHTEPECOBAHHOCTh B TMIOJIYYCHUU OWOJIIOTUYECKHUX 3HAHWM B MEJISIX TMOBBIMIEHUS OOIIeH KyIbTyphl, €CTeCTBEHHO-HAy4YHOM
TPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIIMOHATIHHOM IPaMOTHOCTH O0yJaromuxcs, GopMUPYEMOM PU U3y4EeHUHN OUOJIOTHH;



MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HCIIOJb30BaTh MOJTyYaeMble 3HAHUS
JUTSL aHAJTN3a U OOBSICHEHHUS SIBIICHUH OKPYKAOIIEro MUPa U MIPOUCXOIAIINX B HEM H3MEHEHUH, YMEHUE JIeJIaTh 000CHOBAaHHBIC 3aKIIFOUCHUS HA
OCHOBE Hay4YHBIX ()aKTOB M MMECIOIIUXCS TAHHBIX C IIEJIBI0 MOJy4EHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCThH CAaMOCTOSITEIIFHO HUCIIOJIb30BATh OMOJIOTHUECKHE 3HAHUS [Tl PEIIeHUs TPOOJIeM B PealbHBIX )KU3HEHHBIX CUTYAILIHSIX;

OCO3HAHME IICHHOCTH HAy4YHOM JAESTeNbHOCTH, TOTOBHOCTb OCYIIECTBIISATH TMPOCKTHYIO U HCCIEIOBATENIbCKYIO0 JESITeNbHOCTD
WHJUBUJIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOPAa30BAaHHMIO W CaMOOOPA30BAHMIO, K AKTHBHOMY MOJYYCHHIO HOBBIX 3HAHUU IO
OHMOJIOTUHN B COOTBETCTBHUH C )KHU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTo mpeamera «bromorusy BKIIOYAIOT: 3HAYUMBIE 11 (POPMHUPOBAHUS MUPOBO33PEHHS
00yYaroIuXxcsl MEXIUCUUIUIMHAPHBIE (MEXIpEeIMEeTHbIE) OOIeHayYHbIe MOHATHUS, OTPAKAIOIIME LIEJIOCTHOCTh HAyYHOW KapTHUHBI MUpa U
cneun(uKy METOI0B MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEpPIus, SBJICHME, IIPOLecC, CUCTeMa, HayuHbIH (akr,
NPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIIeOBaHNe, HAOII0IeHUE, U3MEPEHUE, SKCIEPUMEHT U JIPYTUX), YHHUBEPCAIbHBIE
ydeOHbIe JIeicTBUS (T03HABATEIbHBIE, KOMMYHUKATHBHBIE, PETYJISTHBHEIE), oOecreunBaronye GopMrupoBanue (yHKIIMOHATEHOW TPAaMOTHOCTH
U COUMAIBHOW KOMIETEHUMH OOYy4alolmuXcs, CHOCOOHOCTh OOYy4aroIIMXCsl MCIOJIb30BaThb  OCBOEHHBIE  MEXJIUCIHILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSI U YHUBEPCAIbHbIE yueOHbIe eMCTBUS B O3HABATEIbHON M COLIMAIBHOM MpaKTHKeE.

MertanpenmeTHble pe3yabTaTbl OCBOEHUS IPOrPaMMBbl CPEIHEr0 O0LIEr0 00pa30BaHUs JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a30BbIe JJOrHYECKHE efiCTBHS:

CaMOCTOSTENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh IIPY OCBOEHUU 3HAHUI NMPUEMBI JTOTMUECKOr0 MBILIUICHUS (aHalu3a, CUHTE3a, CpaBHEHUS, KilaccuuKauuu, o000IIeH s ),
PacKpbIBaTh CMBICT OMOJIOIMYECKUX MOHATUH (BBIACNIATH X XapaKTepHbIe IPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHSATUSMU);

ONpENENATh LENU ACATENbHOCTH, 3a1aBas IapaMeTpbl U KPUTEPUM HX JOCTHXKCHHUSA, COOTHOCHUTH PE3YNbTAThl JACATCIBHOCTH C
MIOCTaBJIEHHBIMHU LIENSIMY;

HCIIOJIb30BaTh OMOJIOTHUYECKHUE MOHATHS sl 00bsICHEHUS (DAKTOB U SBJICHUM KUBOI NPUPOIBL;

CTPOUTH JIOTHYECKHE pacCyKIAeHHs (MHAYKTUBHBIE, NEAyKTHBHbIE, [0 AHAJIOTWM), BBISBISATH 3aKOHOMEPHOCTH M HPOTHUBOpPEUHS B
paccMaTpUBAeMBbIX SBICHUAX, (POPMYTUPOBATH BHIBOBI M 3aKIIOUCHHS;

OPUMEHATh CXEMHO-MOJENbHbIE CPEJCTBA JUIsl MPEACTABICHUS CYILECTBEHHBIX CBA3€H M OTHOLICHHH B M3y4aeMbIX OMOJIOTMYECKHX
00BEeKTax, a TAaKXkKe MPOTUBOPEUUI Pa3HOIO POJIA, BHISIBICHHBIX B PA3IUYHBIX HH()OPMALIMOHHBIX UCTOUHUKAX;



pa3pabaThIBaTh IUIaH pelIeHus IpoOIeMbl ¢ YIETOM aHAIN3a UMEIOILUXCS MaTepUaAIbHBIX U HEMAaTepUaIbHbBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B J€SITEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3Y/IbTATOB LENISIM, OLIECHUBATh PUCKHU IIOCIEACTBUN JEATEILHOCTH;

KOOPJMHHUPOBATh U BBIIOJIHATH padOTy B YCIOBUSAX PEaIbHOr0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOIO B3aUMOECHCTBHS;

pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NIPU PEIIEHUH KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HABBIKAMH Y4eOHO-MCCIIEIOBATEIbCKOW W IMPOEKTHON IESTEIbHOCTH, HAaBBIKAMU pa3pelIeHus MmpobdieM, CroCOOHOCTBIO U
TFOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 33]1a4, IPUMEHEHHIO PA3JIMYHbIX METO/I0B IIO3HAHMSI,

UCIOJIb30BaTh PA3JIMYHbIE BUJBI JAESTEIBHOCTH 110 MOJYYEHHIO HOBOTO 3HaHMs, €r0 HHTEPIPETALNH, IPEoOpa30BaHUIO U IPUMEHEHHIO B
y4eOHBIX CUTYallUsX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIbHBIX IIPOEKTOB;

(GopMHUPOBATh HAYYHBIM TUIT MBILLUICHUS, BJIaI€Th HAYYHOW TEPMUHOJIOTHEN, KIIFOUEBBIMU MTOHATUAMHU U METO/1aMU;

CTaBHUThH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON JACATEIIEHOCTH M KU3HEHHBIX CHUTYalUsX;

BBISBJIATh NIPUUYUMHHO-CJICICTBEHHbBIE CBS3M M aKTYalIM3HpOBATh 3a/ady, BbIIBUraTh TMIIOTE3y €€ peIIeHUs, HaXOAUTh apryMeHThl JUIs
JI0Ka3aTeIbCTBAa CBOUX YTBEPKJICHHI, 3a71aBaTh IapaMeTPbl U KPUTEPUH PELLICHMS;

AQHAIN3UPOBATh IOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud pPe3ysbTaTbl, KPUTUYECKH OLIEHMBAThb HX JOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH LI€JICHAIIPABICHHbII MOMCK NTEPEHOCA CPECTB U CIIOCOO0B JeHCcTBUS B NPO(PECCHOHANBHYIO CpPENy;

YMETb NIEPEHOCUTH 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00s1acTel;

BBIJIBUT'aTh HOBBIE MJIEM, IIpeJylaraTb OpPUTMHAIbHBIE IOAXOJbl U pEIIeHUs, CTaBUTh NpOOJEeMbl M 3aJaud, JOMYCKaloIIue
aIbTEpHATUBHBIC PELLICHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PAa3IMUHBIX MCTOYHHMKAX HHQopmanuu (TeKcTe Yy4eOHOro mnocoOusi, HayYHO-TIOMYJISIPHOM JuTepaType,
OMOJIOTMYECKHX CIIOBApSAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaIM3UpoBaTh HHPOPMALIHIO Pa3IMYHBIX BUJOB U
dbopM npencTaBieHus, KpUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTS;

(bopMyITUPOBATh 3aMPOCHl U MPUMEHSITh PA3IMYHBIE METOJBI MPU TOUCKE U 0TOOpe OMOoJIOTHUecKo WH(OPMAIUU, HEOOXOIUMOM ISt
BBITNIOJTHEHUS YU€OHBIX 3a7ay;

nproOpeTaTh OIBIT HUCMOJb30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHUH, COBEPIIEHCTBOBATH KYJIBTYPY AaKTUBHOTO
MCII0JIb30BaHUs PA3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (GOpMY MpeAcTaBieHus Ounojornueckod uHpopMauuu (cxeMmbl, rpaduku, TUarpaMMBbl,
Ta0JIULIbI, PUCYHKU U APYTOE);



MCIIOJIb30BATh HAYYHBIN SA3BIK B KAYECTBE CPEICTBA MPU paboTe ¢ GHOIOTHUECKON HHPOPMAIIHEH: IPUMEHSITh XUMUYECKUE, (PH3NICCKUE
¥ MaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (hOpMyIIbl, aO0OpeBuaTypy, HOMEHKIATYPY, UCIOIB30BATh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMUECKUE
CpEICTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHUS H 3alIUTHI HHPOPMAIHU, HHHOPMAIIMOHHOH 6€30MaCHOCTH JIHYHOCTH.

OBJ1ajieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH J1eiiCTBUSIMHU:

1) o6menne:

OCYIIECTBIIATh KOMMYHHKAIUK BO BCeX c(epax >KU3HM, aKTHBHO y4aCTBOBATH B JHAJIIOTE WM JUCKYCCHH IO CYIIECTBY 00CYXIaeMOi
TeMbl (YMEHHE 3aaBaTh BOIPOCHI, BHICKA3bIBATh CY)XICHHS OTHOCHTEIIHHO BBIMONHEHHsS MPEAIaraeMoil 3aJa4n, YYUThIBATh HHTEPECHI H
COTJIACOBAHHOCTD MO3UIMI APYTHX yIACTHHUKOB AUATIOTA UITH JUCKYCCHH);

pacrio3HaBaTb HeBep6aJH)HI)Ie cpeacrBa O6HI€HI/I$I, IMOHUMAaThb 3HAYCHHUEC COLUAJIBHBIX 3HAKOB, IMPCAIIOCBUIOK BO3HHKHOBCHUA
KOH(JIMKTHBIX CUTYaINi, yMETh CMATYATh KOH(IUKTHI U BECTH TIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOO0aMH OOIICHUSI M B3aMMOJCHCTBHUS, MOHMMATh HAMEPEHHs IPYTUX JIOJCH, MPOSBISTH YBaKUTEIHHOE
OTHOLIECHHE K COOCCETHUKY U B KOPPEKTHOM (hopme GOpMyITHpOBaThH CBOU BO3PAKEHHUS;

pa3BépHYTO H JIOTUYHO H3J1araTb CBOIO TOYKY 3PpCHUA C UCITIOJIL30BAHHUEM A3bIKOBBIX CPCACTB.

2) coBMeCTHAs IeATeIbHOCTh:

MOHUMAaTh ¥ WCIOJIB30BATh MPEHMYIIECTBA KOMAHIHOW W WHIMBUAyabHOW pabOThI MPHU PEHICHUH OUOIOTHYECKOH MPOBIEMBI,
000CHOBBIBATh HEOOXOAUMOCTD IIPUMEHEHHS TPYIIIOBBIX (POPM B3aMMOCHCTBHUS [IPH PEIICHUH Y4eOHO# 3a1a4u;

BbIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEMCTBUI ¢ y4ETOM OOLINX HHTEPECOB M BO3MOYKHOCTEN KaXKIO0Tr0 WieHa KOJIJIEKTUBA;

MNpUHHUMATh LA COBMECTHOU ACATCIIBHOCTU, OPraHMU30BbIBATL U KOOPAWHUPOBATDH HeﬁCTBKﬂ mno eé JOCTUXKCHUK:. COCTABJIATH IIJIaH
JeHCTBU, pacipe/ieNisiTh POIH ¢ y4ETOM MHEHUI yIaCTHUKOB, 0OCYKIATh PE3yIbTaThl COBMECTHOM PabOThI;

OLICHUBATh KAYECTBO CBOETO BKJIa/1a M KAXKIOTO YYaCTHHUKA KOMaH Il B OOLIHI PE3yJIbTAT M0 Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC NIPOCKTHI, OLICHUBATL UACHU C ITO3UIIUKW HOBHU3HBI, OPUTMHAJIBHOCTH, HpaKTH‘ICCKOﬁ 3HA4YUMOCTHU,

OCYHCCTBIATEL IMO3UTHUBHOC CTPATCTUYCCKOC IOBCACHUC B PA3JIMYHBIX CUTyalUAX, IPOABIATH TBOPUYCCTBO H BOO6pa)KCHI/IC, OBITH
WUHHUIIHATHBHBIM.

OBJiajileHNe YHUBEPCAIbLHBIMH PETryJISITABHBIMH 1eiiCTBUSIMU:

1) camoopranu3amnms:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs1 BBISIBJICHU S HpO6HeM 1 UX PCIICHHUA B )KU3HCHHBIX U y‘-Ie6HI)IX CUTYyalluAX,

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHHUI LIENICBbIC U CMBICIOBBIC YCTAHOBKU B CBOUX JICHCTBHUSIX M MOCTYIKAaX MO OTHOIICHUIO K
’KHUBOU TPUPOJIE, CBOEMY 37I0POBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOATCIIBHO OCYIICCTBIIATE ITO3HABATCIbHYIO ACATCIIBHOCTD, BBISABIIATH HpO6HeMBI, CTaBUTh U CbOpMy.]'[I/IpOBaTB COOCTBEHHEBIE 3a1auu
B 06pa3OBaTeHLHOﬁ JACATCIIBHOCTH U JKU3HCHHBIX CUTYallUAX;



CaMOCTOSITEJIbHO COCTaBJIATh IUIAH peIIeHUss NpoOsieMbl C Y4ETOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX BO3MOYKHOCTEH MU
MPEAIIOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4€OHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANIOUTEHUH;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHHUIO MIMPOKOH SPYAMIMH B PaA3HBIX OO0JACTAX 3HAHUH, MOCTOSHHO TOBBIIATH CBOU
00pa30BaTeNIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallWsIM, BHOCUTb KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HABBIKAMH ITO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U MBICIHTEIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB
U OCHOBaHUI1, NCIOJIb30BaTh NPUEMBI peduIeKCUH JUIs OLIEHKH CUTYalluM, BBIOOpa BEPHOI'O pEIlECHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 X CHU)KEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IpUHUMATh ce0sl, TOHMMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeJIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynabTaThl ocBoeHUs: nporpammbel COO mo 6uonoruu Ha 0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue aias y4eOHOro
npenMera «buosorus» HaydHble 3HAHUS, YMEHHUS U CHOCOOBI JEHCTBUN MO OCBOEHHUIO, MHTEPHPETAMU U IPEeoOpa30BaHUIO 3HAHUM, BHJIbI
JeSITebHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUN B Pa3IMUHBIX YYEOHBIX CHUTYAIMsX, a TAKXKe B pEasIbHBIX JKU3HEHHBIX
CUTYallUsX, CBA3aHHBIX ¢ OMojorueil. B mporpamme nmpeamMeTHble pe3yabTaThl IPEACTAaBICHBI 110 roJIaM 00ydeHusl.

[TpenmerHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10 knacce TOMKHBI OTPAXKATh!

c(OpMUPOBAHHOCTh 3HAHUW O MeECT€ M POJM OHMOJOTMM B CHUCTEME HAyYHOIO 3HAHUS E€CTECTBEHHBIX HayK, B (OpMHpOBaHHU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHBI MUpPa M HAyYHOI'O MHPOBO33PEHHs, O BKIIA/I€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHOW I'PaMOTHOCTH YeslOBeKa JUIs PelIeHUs KU3HEHHBIX 3a/1a4;



YMEHHE PACKPBIBATh COJAEpKaHHE OMOJIOTMYECKHX TEPMUHOB U MOHSATUMN: KU3Hb, KJIE€TKa, OpraHu3M, Metadbonu3m (oOMeH BElleCTB U
MpEeBpallleHHe SHEPTUM), roMeocTa3 (CaMOperyssius), YPOBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCIPOU3BEACHHE (PEmpOAYyKIus),
HACJIEJICTBEHHOCTh, K3MEHYUBOCTh, POCT U PA3BUTHUE;

YMEHHE U3Jlarath OMOJIOrMYecKrue TeopuH (KJIETOYHAas, XPOMOCOMHAs, MYyTAllMOHHAs, IIEHTpaJlbHAas JOrMa MOJIEKYJISIpHON Ouoyorun),
3akoHbl (I. Menaens, T. Moprana, H. Y. BaBuioBa) u yuenus (o mieHTpax MHOrooOpasusi ¥ IPOUCXOXKICHUS KyJIbTYpHBIX pacteHuit H. M.
BagsusioBa), onpenensatb rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJICTh METOJaMH HAYYHOTO IMO3HAHWS B OHOJIOTHMW: HAOJIOJICHWE W OMKMCAHUE YXUBBIX CUCTEM, IMPOIIECCOB U SIBICHHM,
OpraHu3alys U MPOBEJEHUE OMOJIOTMYECKOro SKCIIEPUMEHTA, BBIABM)KCHHE TUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEAYyEeMbIMU
BEJIMYMHAMU, OOBSACHEHUE TMOJIYUEHHBIX PE3YJIbTaTOB, UCIOJIb30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPHM M 3aKOHOB, YMEHHE J€JaTh BBIBOJBI Ha
OCHOBAHUU TOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIJICIATh CYHIECTBEHHbIE MPU3HAKA BHUPYCOB, KJIETOK IPOKAPHUOT M OYKAPHOT, OJHOKJIETOUYHBIX MU MHOTOKJIETOYHBIX
OpraHu3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILICHUSI YHEPTUH B KIETKE, (POTOCHHTE3a, MIIACTUYECKOTO U SHEPTEeTHYECKOT 0
oOMeHa, XeMOCHHTEe3a, MUT03a, ME103a, OIJIOIOTBOPEHHSI, PA3MHOKEHHU S, MHAWBUIYaTbHOTO PA3BUTUS OpraHi3Ma (OHTOTEHE3);

yMEHUE TMPUMEHSTH IOJYYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJIOTMUECKHX IIPOILECCOB M SIBICHUM, ISl MPUHATHUS MPAKTUYCCKUX
pelIeHnii B TTOBCEAHEBHOW XKM3HM C LENbI0 oOecrieyeHns 0E€30MacHOCTH CBOETO 3J0POBBS M 3[0POBbS OKPYXKAIOIIUX JIFO/CH, COOMIOIEeHUS
HOPM TPaMOTHOTO IMOBEACHHS B OKpPY)KAIOIIEeH MPUPOIHON cpele, MOHUMaHHe HEOOXOIUMOCTH HCHOJIb30BAHUS TOCTHXKEHUN COBPEMEHHOMN
OMOJOruM ¥ OMOTEXHOJIOTHH TSl pallMOHAILHOTO MPUPOOIIOJIb30BAHNUS;

yYMEHHUE peliaTh dJeMEHTapHbIE TEHETUUECKHUE 3a/1a4i Ha MOHO- M JUTHOPUIHOE CKpEIIUBaHUE, CIICTUICHHOE HAClIeI0BaHUE, COCTABIIATh
CXEMBbI MOHOTHOPHTHOTO CKPEIIMBAHUS TSI MIPE/ICKa3aHus HacIeOBaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJHITH JIA0OpAaTOpPHBIE M TpPaKTHYECKHWe paboThl, COOMIOIATh MpaBWwia Mpu paboTe ¢ y4eOHBIM M J1a0OpaTOPHBIM
o0opynoBaHuEM;

YMEHUE KPUTHUYECKH OIICHHBATh W MHTEPIPETUPOBATh MH(OPMAIUIO OMOJIIOTHYECKOTO COACpPKAaHUS, BKIIOYAIONIYIO TCEBIOHAYYHBIE
3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (Cpe/ICTBa MAacCOBOM MHGOpPMAIINK, HAYYHO-TIOMYJISIPHBIE MaTePUaJIbl), STHYECKHE aCTIEKThl COBPEMEHHBIX
HCCJIEIOBaHHM B OMONIOTUH, METUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas OHOJIOTHYECKYI0 HH(OpPMAIMIO U3 HECKOIbKUX
HMCTOYHHKOB, TPAaMOTHO HMCIIOJIB30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHBIC pE3yIbTaTBI OCBOCHUS yueOHOTO TipeameTa «bruonorus» 6 11 knacce MOIKHBI OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTe W POJM OHOJOTHMH B CHUCTEME HAYyYHOTO 3HAHUS ECTECTBEHHBIX HAayK, B (HOPMUPOBAHUU
COBPEMEHHOM eCTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOT'O MHUPOBO33PEHHUS, O BKIIAJE POCCUMCKUX U 3apyOEKHBIX YIEHBIX-OHOJIOTOB B
pa3BuTHE OMONIOTHH, (YHKIIMOHATLHON TPAaMOTHOCTH Y€JIOBEKa ISl pEIICHUS KU3HCHHBIX 3a]1a4;



YMEHHE PACKphIBATh COJAEpkKaHHE OUOJIOTMYECKUX TEPMUHOB M MOHSATUHN: BUJ, MOMYJSALUSA, T€HO(MOH/, BOJIOLMS, TBHUKYIINE CHIIBI
(pakTophI) HBOMIONMU, NPHUCIIOCOOTICHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, OSKOJOTHYECKHE (DAKTOPBI, HSKOCUCTEMA, MPOIYIEHTHI,
KOHCYMEHTBI, PeYIIEHTHI, LIENH MUTaHUs, YKOJIOrnYecKas mupaMua, OuoreoueHos, onocgepa;

yYMEHHE H3JaraTb Ouooruyeckue Teopuu (dBoironuoHHas Teopus Y. JlapBuHa, CUHTETHYECKas TEOpHUs SBOJIOIMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apoapliieBoro cxoactBa K. M. bapa, uepenoBanus riaBHbIX HampaBieHU u myTei sBomtonun A. H. CeBepiioBa, yueHus o
ouoctepe B. U. BepHajuckoro), onpeaensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJETh METOJaMH HAyYHOrO MO3HAHUS B OWMOJIOTMHU: HAONIOJEHHE M ONHMCAaHUE >KUBBIX CHCTEM, NPOILECCOB U SIBJICHUH,
OpraHu3ays U MpOBeJeHUE OMOJIOrHMYECKOro SKCIIEPHUMEHTA, BBIABM)KEHHE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HUCCIETyeMbIMU
BEJIMYMHAMU, OOBSCHEHUE TMOJIYUEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPH M 3aKOHOB, YMEHHE JeJaTh BBIBOABI Ha
OCHOBaHUU TOJyYEHHBIX PE3YJIbTATOB;

YMEHME BBIJCNATH CYIIECTBEHHbIE NPU3HAKK CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BHUJIOB, HOMYJALMNA, MPOIYLEHTOB, KOHCYMEHTOB,
pPEAyLEHTOB, OHOreOleHO30B M JKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEACTBEHHOM WM3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa,
BUJI000pa30BaHus, MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEUCTBUS DKOJIOTMUYECKUX (AaKTOPOB HAa OpraHU3MBbI, MEpPeHOoca BEIIeCTB U IOTOKa
SHEPrUM B KOCHCTEMaX, aHTPOIIOI€HHBIX U3MEHEHUI B 3KOCHCTEMaX CBOEM MECTHOCTH, KPyroBOPOTa BEIIECTB U OMOI€OXMMHUECKUX 1IUKIIOB
B Omocdepe;

YMEHHE MPUMEHATH MOJIyYCHHbIE 3HAHUS JUIsI OOBSICHEHHS OWOJIOTMYECKUX MPOIECCOB M SBICHUM, ISl MPUHATUS MPAKTUYECKHX
peleHrui B MOBCETHEBHOW KHU3HU C LENb0 oOecrneueHus: 0e30MacHOCTH CBOETO 3/I0POBbS U 3A0POBbS OKPYXKAIOMIMX JIIOJEH, COO0IeHUs
HOpPM T'PaMOTHOTO IMOBEACHMS B OKpPY)KalOIled MPUPOJHON cpele, MOHUMaHHEe HEOOXOIUMOCTH HCHOJIb30BaHUS TOCTUKEHUI COBPEMEHHOMN
OHOJIOTUH JIJIs1 pallMOHATILHOTO MPUPOAOIOIE30BAHNUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTMYEeCKHE 3aJayd, COCTaBIATh CXEMbl MEpPEeHOca BEIIECTB M JHEPrMHM B HKOCHUCTEMax (Lemu
MIATaHUsA);

YMEHME BBINOJIHITH J1a0OpaTOpHBIE M TMpPaKTHYECKHUe paboThl, cOOMIOJaTh IpaBWwiia NMpu padboTe ¢ yd4eOHbIM M J1aOOpaTOPHBIM
000pyI0BaHNEM;

yYMEHUE KPUTHUYECKH OLIEHUBaThb U MHTEPHPETHPOBATH MH(OPMAIMIO OHOJIOTHYECKOTO COJACpXAaHMsS, BKIIIOYAIOIIYIO IICEBIOHAYUYHbBIE
3HaHMUSI U3 Pa3UYHBIX HCTOYHHKOB (CpeICcTBa MaccoBOW HH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), pacCMaTpUBaTh TNIOOATbHBIE
HKOJIOTMYECKHE TPOOIIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEeHUs, 0000mas OHOJOTHYEeCKYl0 HH(OpPMAIMI0 U3 HECKOJIbKUX
HMCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHITUIHBIN armapar OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne ni/m HanmeHoBaHMe pa3jeioB U TeM Konu4yecTBo yacos ‘ DJICKTPOHHBIE



NPOrpamMMbl ugposBbie
porP Konrpoabnsie IIpakruyeckue (wipp )
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
1 b 2 0 0.5
WOIOTI KAK Hayxd https://m.edso0o.ru/7f41c292
bub6nmoreka [IOK
2 XK 1 0 0
HBBIC CHCTCMBI M X Oprati3alii https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
X i 1
3 MMHUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 0 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
4 XK 6 0 0
FSHEASHTECIILHOCTD [ICTRH https://m.edso0o.ru/7f41c292
PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE bubnnorexa [JOK
3) 5 0 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTH M U3MEHUYUBOCTD 8 0 15 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkiust opranu3mMoB. OCHOBBI 9 0 0 bubmuoreka [JOK
OMOTEXHOIOTHH https://m.eds00.ru/7f41c292
8 Hrororoe moBTOpEHUE 1 0 0
Hrorosas koHTposibHas paboTa Ha
9 IIPOMEXYTOYHOM aTTeCTalUy 110 IPEIMETY 3a 1 1 0
2023-2024 yuyebnblit Tox
OBLIEE KOJIMYECTBO YACOB 1O NTPOT'PAMME 3a10-b1ii 34 1 4
KJIacc
11 KIIACC
KoauyecTBo yacoB
Ne n/mm HaumeHoBaHue pa3fesnoB U TeM NPOrpaMMbl Konrpoabnbie IIpakTuyeckue IEKTPOHHLIE (UHPPOBLIC)
Bceero o0pasoBaTe/ibHbIE pecypchbl
padoThI padoThI



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

1 N BOIOLIONHAS G100 9 bubnuoreka [JOK
BOTHOHHOHHA BHOTOTHA https://m.edsoo.ru/7f41cc74
bubmuoreka LIOK
2 BozHukHOBEHME U pa3BUTHE )KU3HU Ha 3eMiie 9 0.5 https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKPY’KaroIas cpeaa 5 bubmmorexa LIOK
P 24 s cpen https://m.edsoo.ru/7f41cc74
bubmuoreka LIOK
4 Coo0mrecTBa M 9KOJIOTHYCCKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 Pe3epBHOE BpeMms 2 bubmorexa LIOK
P P https://m.edsoo.ru/7f41cc74
6 WroroBasi KOHTpOJIbHasE paboTa 34
OBLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 3a 10 u 11 68 0 05
KJIACChI '
INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
No Kosaun4yecTBo yacos Jara JJleKTpOHHBbIE HU(PPOBHIE
, Tema ypoxa Kontpoabubsie  IIpakTHueckue o0pasoBaTejbHbIe
n/n Bcero U3YYeHUs
padoThI padoThbI pecypcbl
bu6mmorexa [IOK
1 b 1 0 0 https://m.edso0.ru/863e6122
MOJIOTHS B CUCTEME HAYK 06.09.2023 p
https://m.edsoo.ru/863e632a
MeTtonabl TO3HAHUS KUBOU
2| Mt o g |1 0 05 Batmorer LIOK
} P ' 13.09.2023  https://m.eds00.ru/863e6122
METO/IOB MPU U3yYEHUU
OHOJIOTHYECKUX 00BEKTOBY
3 buonorunueckue cucTemsl, 1 0 0 bu6mmoreka [IOK
MPOIIECCHI U MX M3YyUCHHE 20.09.2023  https://m.edso0.ru/863e6564



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

4 XMMUYECKHUM COCTaB KJIETKH. 0 bubmuoreka [JOK
Boma u MuHepaabHBIC COJH 27.09.2023  https://m.edsoo.ru/863e674e
bubmuorexa [JOK
> bexicn. Coctas i ctpoeine Genkos 0 04.10.2023  https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
Karanu3aropsl. JlaboparopHas
6 pabora Ne 1 «3yuenue 05 bubnuorexa [JOK
KaTaJIUTHYECKON aKTUBHOCTH ' 11.10.2023 = https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMHUIIa3hI
WM KaTaiasbl)»
7 VYriaeBoapl. JIunuasl bubmmorexa [IOK
18.10.2023  https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyrneusoseie kicnotst. AT® 0 25.10.2023  https://m.eds00.ru/863e6d5¢
9 Hcropus u MeTo bl U3y4EeHUS 0 bubnnorexa [HOK
kietku. Knerounas teopust 08.11.2023  https://m.edso0.ru/863e6e88
10 Krnetka kak nenoctHas KuBast 0
cucremMa 15.11.2023
CrtpoeHnue 3yKapuoTHYECKON
kieTku. JlaboparopHas pabota Ne
2 «3y4eHune CTpoeHHs KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
. 15.11.2023
OakTepuii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOITperapaTax u ux
OITHCAHUE»
bubmuoreka [JOK
12 OOMeH BeINeCTS 11H METAGOTH3M 0 22.11.2023  https://m.eds00.ru/863e766¢
13 ®dortocunTe3. XeMOCHHTE3 0 bubmuoreka [JOK



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
https://m.edsoo.ru/863e766c

29.11.2023  https://m.edso0.ru/863e7c98
14 DOHepreTnyeckuii 00MeH 0 bubamorexa IOK
06.12.2023  https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KJIETKH.
Henenune kaeTku. Mutos.
15 JlabGopaTtopHas padota Ne 3 05 bubmuorexa [JOK
«HabmroaeHue MUTO3a B KJIIETKAX 13.12.2023 | https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpENapaTax»
16 Bbuocunres Oenka. Peakuusa 0 bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a 20.12.2023  https://m.edso0.ru/863e796e
bu6mmoreka [IOK
o Tpastenstits — GocHiTes beka 0 27.12.2023  https://m.eds00.ru/863e796¢
18 Hexnerounsie popMbI )KU3HU — 0 bubnnorexa [JOK
BUPYCHI 10.01.2024  https://m.eds00.ru/863e7540
@DopMBbI pa3MHOKEHUS bubmorexa LIOK
19 opranH3MoB 0 17.01.2024 https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6mmorexa [IOK
20 Meitos 0 24.01.2024  https://m.eds00.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE
MTOJIOBBIX KJIETOK.
91 OmnonorBopenue. JlaboparopHast 05 bubnuotexa [JOK
pabota Ne 4 «3yueHue cTpoeHus 31.01.2024  https://m.edso0.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»»
99 WnauBuayanbHOe pa3BUTHE 0 bubnnorexka [JOK
OpraHU3MOB 07.02.2024  https://m.edso0.ru/863e8436



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

I'enernka — Hayka o

bubmuorexa [JOK

23 HACICACTBEHHOCTI 1 0 14.02.2024  https://m.eds00.ru/863e8612
W3MEHUYHUBOCTH
3aKOHOMEPHOCTH HaCJIEI0BAHUS

24 HpI/I3HaKO]I:. MOHorH6pI/II1[1Hoe 0 Bu6mnorexa LIOK

21.02.2024  https://m.edso0.ru/863e8878
CKpEIIUBaHNE
UTHOPUIHOE CKPEIIMBAHHKE.
25 élaKOH flesﬂaBHcmforH; 0 bubmorexa LIOK
28.02.2024  https://m.edsoo.ru/863e89a4
HacJeI0BaHUS IPU3HAKOB
CuemieHHOE HacIeA0BaHUE
npusHakoB. JlaboparopHas padora
Ne 5 «M3yueHue pe3ynbTaToB
26 MOHOI‘I/I6$I{HOF(1)3 51 g 0.5 bubmorexa [JOK
06.03.2024  https://m.edso0.ru/863e8c60
JTUTHOPHUTHOTO CKPEITUBAHUS Y
Ipo30( Bl Ha TOTOBBIX
MHUKpOIIpernapaTax»

97 I'enetuka nmona. HacinenoBanue 0 bu6nmoreka [JOK
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM 13.03.2024  https://m.edso0.ru/863e8c60
HM3MeHYHBOCTb.

HenacnencrBennas
M3MEeHUYUBOCTh. JlabopaTopHas

28 paborta Ne 6. U3yuenue 05 bubnuoteka [JOK
MO (PUKAITMOHHO 20.03.2024  https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BapUAIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»

HacnencrBenHass "3AMEHUYUBOCTb.
29 Ha60p):1TopHaﬂ pabora Ne 7. 0.5 bubmmoreia LIOK
03.04.2024  https://m.edsoo.ru/863e8efe

«AHanu3 MyTauui y a1po30¢huis



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

Ha TOTOBBIX MHUKpOIIperapaTax»
bu6mmoreka [IOK
30 Fetieritka esosexa 1 0 0 10.04.2024  https://m.edso0.ru/863e8d78
O0600menue Mo Teme
31 «HacnencrseHHOCTE U 1 0 0 17.04.2024
W3MEHUYHUBOCTH OPTaHU3MOBY
HToroBast KOHTpOJIbHAS paboTa HA
39 MIPOMEKYTOUHOM aTTECTaluu 1O 1 1 0 bu6mmoreka [JOK
npeamety 3a 2023-2024 yueOHbIi 24.04.2024  https://m.edso0.ru/863e9214
roj
Hrorosoe noBropenue. Cenexius
Kak HayKa u rmporpecc. MeToasl u
33 ,HOCTI/I)I}:Ie(HI/I}I CI;J'II:I)(LII/II/I paCTeIIfII/Iﬁ 1 0 0 Bubnuorexa LIOK
08.05.2024  https://m.edso0.ru/863e9214
Y )KUBOTHBIX. OCHOBBI
OMOTEXHOJIOTHH.
Wrorosas koHTpoJIbHA 5 paboTa
34 Ha MPOMEKYTOYHOMN aTTECTAlluN 1 1 0
no npeamery 3a 2023-2024 15.05.2024
y4eOHBIH rof.
OBIIEE KOJIMYECTBO YACOB I10 2 ) 4
MPOTPAMME
11 KJIACC
N KonunvecTBO yacos Jara JyekTpoHHbIe HUGPOBBIE
w/n Tema ypoka Beero Kontpoabusie  IIpakTHyeckne uzyvenus o0pasoBaTeibHbIE
padoThI padoThl pecypchbl
1 DBOJIIOLNS U METOMBI €€ U3yUeHUs 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e
2 Ucropus pazsutus npeacTaBieHuil 06 1 Bubmoreka [JOK



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863ea20e

3BOJIOLIUH https://m.eds00.ru/863e9570
bubmuoreka LIOK
3 Mutkpodromortiis https://m.edsoo.ru/863e9cle
[Nomynsms Kak seMeHTapHas eIUHALA
4 BHIa 1 3Bororiy. JlaGoparopHas paboTa 05 bubmmoreka [JOK
Ne 1 «CpaBHeHue BUIOB 1O ' https://m.eds00.ru/863e99c6
MOP(}OITOTHIECKOMY KPUTEPHIO»
5 JBmKkymmune cuitel (3ieMeHTapHbIe bubmoreka [JOK
(baKTOpBI) IBOIOIHH https://m.edso0.ru/863e9da4
. Bu6nmoreka IJOK
6 EctectBennsiit 0100p U ero hopmMbl https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BONIOLINN:
MIPUCIIOCOOIEHHOCT OPTaHU3MOB U
7 BUaooOpazoBanue. JlaboparopHas padora 05 Bubmuorexa [JOK
Ne 2 «Onucanue mpucroco0IeHHOCTH ' https://m.edso00.ru/863e9fde
OpraHm3Ma U €€ OTHOCHUTEIFHOTO
XapaxTepa»
8 Hampapnenus u myT MaKpOIBOIIOIIUU bubamorera LIOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs sBOMIOINN
10 Ucropus xxu3Hu Ha 3eMiie U METOABI €&
H3yUYCHHS
1 ['unoTe3s! MPOMCXOXKIEHUS KU3HU Ha Bubmorexa [JOK
3emie https://m.edsoo.ru/863ea5a6
Pa3Butue xu3HM Ha 3eMIie 10 3pam U Bubmuorexa LIOK
12
Mepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOLHN
pPacTUTENHFHOTO W )KHBOTHOTO MHpA.
13 [Ipaktuueckas padora Ne 1 «M3yuenue 05 bubamorera LIOK

HUCKOIIa€MBIX OCTAaTKOB paCTeHI/Iﬁ n
JKHUBOTHBIX B KOJIJICKITHAX)

https://m.edsoo.ru/863ea8bc



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
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

14 CoBpeMeHHas CHCTEMa OPTaHUYECKOTO Bubnmuorexa LIOK
Mupa https://m.edsoo.ru/863ea48e
bubmuoreka LIOK
15 DBOIIOIMS YeNoBeKa (aHTPOIOTeHe3) https://m.eds0o.ru/863eac2c
16 JBwxymmue cuitsl ((haKTops) bubmmoreka [JOK
aHTpPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaINU SBOJIOLMHU YEIOBEKA
18 UYenoseueckue pacsl U IPUPOAHbIE Bubmuorexa LIOK
aJalTally YeloBeKa https://m.edsoo.ru/863eaea2
PesepBHBIii ypok. O000IIeHNE TIO TEMe
19 «Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA
3emue»
20 DKOJOoTHs KaK HaykKa
21 Cpenpl 00UTaHUS U SKOJIOTHYECKUE bubmmorexa [IOK
(baxTopbl https://m.edsoo.ru/863eafec
Aobuoruueckue dakropsl. JlabopaTopHas
pabota Ne 3. «Mopdonornueckue
99 0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT 05 Bbubnuorexa LIOK
oburanus». JlaboparopHas padota Ne 4. https://m.edso00.ru/863eb10e
«BnusiHME cBeTa Ha POCT U pa3BUTHE
YEpPEHKOB KOJIeyca
23 buoTtnueckue dakTopsr bubamorerca LIOK
https://m.eds00.ru/863eb348
JKOJIOTUYECKUE XapaKTEPUCTUKU
24 nomynsuu. [Ipaktuyeckas padora Ne 2 05
«IToacy€T MIOTHOCTH NOMYJISIUUI pa3HbIX
BUJIOB PACTEHUI»
25 Coob1ecTBa OpraHn3MoB — OHOIICHO3 Bubmmorexa LIOK
https://m.edso00.ru/863eb46a
26 DKOJIOTHYECKHUE CUCTEMBI (IKOCHUCTEMBI) Bbubnuroreka [IOK



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

OCHOBHBIE IOKA3aTEIN YKOCUCTEMBI.

https://m.edsoo.ru/863eb46a

27 Oxonoruueckue nupamuasl. CBolcTBa 1 bubamoreia LIOK
sxocucten. CyKueccns https://m.edso0.ru/863eb5fa
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTpONOTreHHBIE 3KOCUCTEMBI 1
30 Buocdepa — rnodanpHas skocuctema 1 Bubnmuorexa LHOK
3emim https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmorexa [IOK
ouochepn https://m.edso00.ru/863ebd16
32 YenoreuecTBo B Onochepe 3emin 1
33 Cocy1iecTBOBaHHE MIPUPOIBI U 1 bubnuoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 Hrtoroas KoHTpOsBHAs padoTa Ha 1
MPOMEKYTOUYHOM aTTECTALIMU 1O MPEIMETY
OBIIEE KOJIMYECTBO YACOB I10 34 95

ITPO'PAMME



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
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