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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OMOJOTHMH TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOIXO0J0B K (opMmHupoBaHUIO cojepxkaHus yueOHoro mnpeamera «buomorus» cocraBuiu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPEOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHUS 00
O0IMMX LENSIX W MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obuiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHbBl OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYaloOIIMUXCS CpeAcTBaMU YydeOHoro mnpeamera «buonorusy,
orpenenser 00f3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue 110
pasgenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia ¢
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKA 0Opa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroMXCsl.

B mnporpamme mo OHOJOTMM TakXKe YYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX IEHCTBUI 00yJaromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIii ypOBEHb) peann30BaH MPHUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHHH OuoJormw, Oiarojapss 4YeMy B HEH MPOCMaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
IpeJCTaBIeHUH O 370pOoBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IloaToMy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe IO OHOJOIMU YJEeNeHO BHHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIsl PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHcie: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKA, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS IKOJOTHUYECKH IEIeCO00pa3HOro MOBEACHUS B OKPYKAIOUIeH MPUPOIHOH cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSHHE HPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJHOM HAMpPaBIEHHOCTH Y4e€OHOro
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTBHIO OOECTIeUeHHs YCIOBHU JUTsl PEUICHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAroiaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpemHero oOmero oOpa3oBaHHWs 3aHUMaeT BaxxHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O JKUBOM MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3/MaéT YCIOBHUA MJIS: TO3HAHHUS 3aKOHOB JXHBOW TNPHUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 M Oe30macHOro ooOpasa
YKHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOM MTPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHS HUMEET TakXkKe JUIs pEIIeHHs] BOCHUTATENIbHBIX U
pa3BUBAIOIIMX 33]a4 CPEeIHEro oouiero ooOpa3oBaHus, couuanu3anuy odyyaromuxcs. M3ydenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUU C TPEJCTABICHUSIMH W3 APYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOTO B IPOrPaMMe 10 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH NPUPOAHON cpene, BoCcTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTIIMYUTENBHBIX OCOOECHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus ydebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-()YHKIMOHAJIBLHON OpraHu3allid JKUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1a4:

OCBOEHHE OOYYalOIIMMHCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTO00OpPa3UU M OCOOCHHOCTSIX HBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allNH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUH;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OLEHHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHWU 3HAHHWH W OMBITA, MMOJTYYCHHBIX MTPU U3YUCHUU OMOJIOTUH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM KHUBOW TPHPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

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



NpUMEHEHHE MPUOOPETEHHBIX 3HAHWUN M YMEHUH B MOBCEIHEBHON KU3HU IS OLCHKH
MOCJICICTBHI CBOCH JICATEIILHOCTH IO OTHOIICHUIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpeanero obmiero oopasosanus «buosorusy, usyvyaemas Ha 0a30BOM YpOBHE,
SBJISIETCSL 00SI3aTENIbHBIM yICOHBIM TMPEIMETOM, BXOJSIIMM B COCTaB MpPEAMETHOH 00JacTH
((ECTCCTBGHHO'HaquBIG MpECaAMCETBD?.

[Tporpamma pa3paboTraHa uisi YpOBHS CpPEIHETO OO0IIero oOpa3oBaHUsS C HUCIOJIb30BAHUEM
COBpeMEHHOro  obopymoBanusi  1eHTpa  «Touka  pocTay  eCTECTBEHHO-HAYYHOW |
TEXHOJOTMYeCKoW HampaBieHHocTH. Ha 6ase menrpa «Touka pocray obecrieurBaeTcst

peanuzanus  00pa3oBaTENbHBIX IPOrpaMM  E€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOM
HalpaBJIEHHOCTEH, pa3pabOTaHHbIX B COOTBETCTBUM C TPEOOBAaHUSIMU 3aKOHOJATENLCTBA B cepe
oOpazoBanuss U c yuérom pexomeHnauui @denepanbHOro omeparopa ydeOHOro mpeaMera
«buonorus». UcnonszoBanue obopynoBanus nentpa «Touka pocray MpH pealn3alud JaHHOU
pabouell mporpaMmsl O3BOJISIET CO3/1aTh YCIOBHSL:

* JUTSl pACIIUPEHUS COACPIKAHUS IKOJIBHOTO OMOJIOTHIECKOT0 00pa30BaHUs;

* N7 TOBBIIICHMS] TO3HABATEIbHOW AKTUBHOCTH OOYYalOIIMXCS B €CTECTBEHHO-HAY4HOM
obnacry;

e JUIsl pa3BUTUA JMYHOCTH peOeHKa B mpolrecce 00ydeHHs OMOJIOTHUH, €ro CHOCOOHOCTEM,
(dbopMUPOBaHUA U yOBIETBOPEHUS COILIMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

* 11 pabOThI ¢ OJAPEHHBIMY IIKOJLHUKAMU, OPTaHU3AIUN UX PAa3BUTHS B Pa3IMYHBIX 00JIACTSIX
00pa3oBaTenbHON, TBOPUECKON JAEATETHLHOCTH.

[Mpumensisi 1MdbpoBEIe JIA0OPATOPUN HAa YpPOKaxX OWOJIOTHH, YYaIWecss CMOTYT BBIIOJHUTH

J'Ia60DaTODHI>Ie X IITPAKTHYICCKHUC Da6OTH, SKCHEPHUMEHTEHI 110 IporpamMMe buosiorus.

Jlist u3ydeHust Ouosioruu Ha 0a30BOM YPOBHE CPETHET0 00IIero o0pa3oBaHUsI OTBOIAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kiacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKOH, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUY COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJI0rH4YecKUX HayK.

MeTopl TO3HAHUS KUBOM MPpUPObI (HAOII0OIeHUE, SIKCIIEPUMEHT, OITUCaHUE, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuie! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW IPUPOJIBI».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Tpaktnueckass padora Ne 1. «lcnonbp3oBaHue pa3iauMUHbIX METOJOB IpPU H3YHYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHus: Ouonoruu. OTIuUYHE >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALUOHHO-BHUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuublt u cxembl: «OCHOBHBIC TMPHU3HAKH XKU3HU», «YPOBHH OpPraHM3alUU >KUBOH
IPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJABI M MHUHEpaIbHBIX BelIeCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OENKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBolcTBa OeKkoB. bruonornyeckue GyHKIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aTOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUMHIOB Kak
HMCTOYHHKOB DHEPTHUHU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKIHN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, cucTeMa CHHTe3a Oerka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIIETOK — KJIETOYHASs CTCHKA, TIMKOKAIWKC, WX (YHKITHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabsmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IuIacTuibl. [IpoucxoxxaeHne MUTOXOHAPUM W TIIACTHIL.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXKHBOW  MPUPOJIE,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne hepmenTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne momnekynsl ATDy», «CTtpoeHne 3ykapruOTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JJisi MPOBEIECHUS HAOIIOICHUN,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHas pabora Ne 2. «M3yueHHe CTpOEHMsI KJIETOK PACTEHUM, XUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JTUCCUMUIIALINSA (PHEpreTuUecKuii 00OMEH) — IB€ CTOPOHBI €IMHOTO Tpoliecca Metabonusma. Poinb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumner oOMmena BemiecTB: aBTOTPOodHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MeHE
BEIIECTB U MPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas W TeMHOBas Qa3bl (oTocuHTe3a. Peakiuu QoTocunTtesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha GOTOCHHTE3 U CTIOCOOBI TMOBBITIICHUS €r0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMocuHTe3. XEMOCHHTE3UPYIOIe OakTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HHM Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl YHEpreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. Kucmopognoe okucieHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtanbl TpaHcasanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nmMmyHoaeduuTa denoBeka

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpHIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl:  «Tumel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K Bupyca CIINa, OGaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIA UK KieTku. MHTepdaza m mutos. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{utonornueckre OCHOBBI Pa3MHOKEHHSI U MHIUBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wnetkn — muto3. Cramuum mwurtosa. [Iporecchl, MpOUCXONANME Ha Pa3HBIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMSI OpraHuM3MOB: Oecrojoe U moinoBoe. Buasl Oecnosioro
Pa3MHOXKEHHUS: JIeJICHHE HaJIBOE€, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Cragum meito3a. Ilpoueccel, nmpoucxoasdimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loJOBBIE Kenesbl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHWE M Pa3BUTHE TMOJOBBIX KJIETOK — TaMeT (CrepMaTO30u,
AllleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIIIus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalnun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Muto3», «Menos3», «IIpsmoe u Henpsmoe pa3Butue», «l'amMerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIETO»,
«linexnerka Miekonuramomero», «KapnoknHe3 B KJIEeTKax KoOpellka JyKa», MarHUTHas
MoJenb-anmnkanus «/lenenue knerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabota Ne 4. «/3ydyeHuwe CTpPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHeTuku. Ponb nurtonoruu u
AMOpHOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCUIICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToJbl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHerudeckuii). OCHOBHbIE T€eHETHUYECKHE TOHATH. | eHeTnueckas CHMBOJIMKA, UCTIONIb3yeMast B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [.  MeHngenem.
MonoruOpuaHOe CKpelrBaHe. 3aKOH eIMHO-00pa3us THOPUIOB MEPBOTO MOKoIeHHs. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUS. AHAJIU3UPYIOLIEe CKpEIlBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLeIUIEHHOMY
HacJe10BaHNIO T'eHOB. HapylieHue clueruieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XPpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl N3MEHYMBOCTHU: HEHACIIECTBEHHAs U HacleACTBeHHas. Poib cpezbl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanmonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHON N3MEHYMBOCTH.

HacnencTBenHas, Wiy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYUBOCTb.
Meiio3 u mOJNIOBOM mpolecc — OCHOBAa KOMOMHATUBHONW HW3MEHYMBOCTU. MyTalMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukaiuss MyTalMii: TeHHblE, XpPOMOCOMHBIe, IeHOMHbIe. YacTroTra



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IUTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIUpPOBaHKUE, B TOM uyucie ¢ nomoibto [I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HHM C  HAcJIEACTBEHHOM  IMpPelpacloiokeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAUIIMHCKOW TI'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeI0OBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYeCcKrue KapThl pACTEHUMN, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MeHYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnn KpoBu», «MyTannoHHas
MU3MEHYUBOCTbY.

Ob6opynoBanue: Moxenu-ammiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpAacKu Teia), repbapuil
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne moauuKkanMOHHON U3MEHUYNBOCTH, TOCTPOSHUE
BAPUALIMOHHOTO Psi/1a ¥ BAPUALIUOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa».

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Mpolecc. 3apoKIEHUE CeleKIuu U aoMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kuBOTHBIX. OLleHKa 3KcTepbepa. biI3KkopoICTBEHHOE CKpeIlMBaHNe — MHOPUIMHT.
Uucras nwHusA. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIeXH.
HckycCTBEHHBI MyTareHe3 M IOJTY4YEHHE MOJIUILUIONAOB. JIOCTMKEHMsI CENEKLUU PAcTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranumsmoB. Knertounas wumxeHepus. Kierounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOKEHUE pacTeHuid. KIIoHMpoBaHuE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmunpel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Kierounsle KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpOBaHUE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIICTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABl U JOCTH)KEHUS CENEKIUHU PACTeHUH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanocbUIKM BO3HWKHOBEHHS JBOJIOIMOHHOW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MeCTO B OHojoruu. BiysHue 3BOIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa 3Bomonuu. [laneoHTosornyecKkue: MOCIEN0BATENBHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJOIMYECKOHN JIETOIUCH, NepexoaHble (hopMbl. buoreorpaguueckne: cxocTBO
U paznnume GayH U Qpiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U Pa3inuus 3MOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AaHAJOTUYHBIE, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIoKyle Cuibl  SBOJIIOUMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCoB, HeompenenéHHas H3MEHYMBOCTb, OOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrerudeckas teopus 3Bomonuu (CTO) u e€ ocCHOBHBIE TOJIOKEHUS.

Muxkpoasontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBmwxyume cuibl ((hakTopbl) HBOJIONUHM BUAOB B NMpHpoJe. MyTallMOHHBIM Mpolecc U
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomynsiivoHHble BOJMHBI U JApedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBenHblii oTOOp — Hampapistomuil ¢aktop 3Bomonnud. DopMbl eCTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTar 3Boitouuu. [IpuMepsl npucnocodieHuit
y opranuzmMoB. ApoMop(h 035l U UIM0-aJaNTallHuH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.



MaxkposBomonus. @opMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiiensHas. HeoGpaTumMocTs 3BoOINH.

[IpoucxoxaeHue oT HECIMEeHMATU3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u  cxembl: «Pa3BuTue OpraHudeckoro mMupa Ha 3emiiey», «3apObIlu
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbel OOppObl 3a CyIIECTBOBAHHUEY,
«EcrecTBenHbii  0TOOp», «MHOr00Opa3ue copToB pacteHuii»y, «MHOroodpasue moOpos
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO6mas nereHepauus», «JBHxKylue cuiibl 3BomronuM», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunayn, «bopeba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPAacKH, HAOOp IJIOA0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HaIlpaBJICHUs 3BOIOLUNY, 00bEMHAs MOoeb «CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KoOeKOus «DOpMBI COXPaHHOCTH HCKONAeMbIX
JKUBOTHBIX M PACTEHMI», MoJenb amumkanusa «llepekpéct XxpoMocom», BIIaKHBIE Npenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozodunay (HopMa,
MyTalu (GOpMbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KM3HU Ha 3emJie.

JloHayuyHble IIpEACTABICHUS O 3apOXKICHUM XKM3HU. HaydHble rMIoTe3pl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 9pel. [laneos3oiickas spa u €€ TEpHOIbl: KEMOPUNCKHM, OPIOBUKCKHA,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30lickas 5pa U €€ NepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaliHo30iiCcKas 3pa U €€ Meprobl: aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTHKa KIMMara M TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tambl 3BOIIOLNA
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMuecKoro Mupa Kak OTpakeHue 3BOJOLNUU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIIMSL  4YEJIOBEKAa. AHTPONOJOTHWs Kak Hayka. Pa3sBurhe mpeacTaBleHHl O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3yueHus: aHTpororeses3a. CxoAcTBa U pa3inyusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAHUM Tpy/aa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLMM YEIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMeEJblil,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, O00JIACTh PACIPOCTpaHEHUs], 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YEIIOBEYECKMX pac K YCIOBHSM CYIIECTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[TopTpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y. JlapuH.

Tabmunet u cxembl: «Bo3aukHOBeHHEe CONHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYEeCKOro
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJIOK
MPEJKOB COBPEMEHHOIO 4YeloBeKa», «JIpeBHeilmme moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKU WM HU300pakeHUs KaMEHHBIX OpYIui
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIoruIecKasi TabJuIa,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTuueckas padota Ne 1. «3ydyeHne uCKOMaeMbIX OCTATKOB PACTEHUI U KMUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3jesibl dKOJOTHMH. MeToAbl JKOJIOTHYECKUX
MCCIIeI0BaHUHM. DKOJOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKa.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs,  IMOYBEHHas,
BHYTPHOPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPONIOTEeHHBIE. J[eliCTBHE SKOJIOTHUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TeMIEparypa, BIAKHOCTb. DoTomepuoanu3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bronornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYpPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomnepamus, MyTyaau3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEepPUCTHKU monyasnuu. OCHOBHBIE TOKAa3aTeNd TOIMYJISIIUH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MuTpanusa. JuHamuka
YUCJIICHHOCTHU MONYJISLHUU U €€ PETyIsusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «IIpupogabie 3081 3emuny, «Cpeapl OOUTaHHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHnas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstre 006 sKkocucTeMe U OUOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruud B dKocucreme. Tpoduueckue (MUIIEBBIE) ypOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM SKOCUCTEMBI: OMomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAaMOperyIsiiusl, pazsutue. Cykieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATBbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE M 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJIbl U yenoBeuecTBa. CoxpaHeHue 6MopazHooOpa3us Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECypcaMH U MX
ucnosb3oBaHue. JloCTHKEHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Terciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsbl: «[lumiessie nenuy», «bUOIEHO3: cOCTaB U CTPYKTypay», «[IpupoaHbie
coobmectBay, «llenmu mnutanus», «Okonoruueckas nupamuaa», «buochepa u yenoBek»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOTEeHHbIE BO3JEHCTBUS HA TMPUPOIYY,
«BaxHelme WCTOYHHMKHU 3arps3HEHHs] BO3JIyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrapnsitomas ouocheps», «DakTopsl Aerpaganuu mousy, «I[lapHukoBsiii 3¢ dekT», «PaKkTopb
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdeps», «O0mmas cTpykTypa ouochepsn», «Pacpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIeJTb-aNTITIKALHS «Tunuunsle OHMOIIEHO3BIY, repOapuii
«PacturenbHble  coobmiecTBa», Kowekuuu — «buouenos», «Bpeautrenun — BakHEHWIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOI'PAMMBI 110 BUOJIOI'HUA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JMUYHOCTHBIX pE3yJbTAaTOB OCBOEHMs IpenaMera «buonorus» BblIeIeHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEICIEHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO OHOJOTrWH, IleJICHANpaBIeHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YME SKOJIOTUYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yJabTaThl OCBOCHUs Npeamera «buomnorus» nocTUraroTcs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IPUHATHIMHA B
oOuiecTBe MpaBUjaMHM U HOPMaMH IOBEJEHUS U CIIOCOOCTBYIOT IpoOIeccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHsI, Pa3BUTHS BHYTPEHHEH MO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHHUIO, B3aUMHOIO
YBaKEHHsI, OEpPEe)KHOTr0  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJULUAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarolIen cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeaMera «buoaorus» JOMKHBI OTpaXKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEH
MO3ULUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHBHBIX BHYTPEHHHX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacivpeHue >KU3HEHHOTO OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEATU3allid OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHa POCCUHCKOI0 OOLIECTBa;

OCO3HaHME CBOUX KOHCTUTYLMOHHBIX IIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPU CO3JIaHUU YU€OHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IO3MLHMIO [0 OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIeH ¢ pa3HBIMU yO€XKIEHUSAMHU, KyJIbTYPHBIMH LIEHHOCTSIMA U COLUATbHBIM
MI0JIO)KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTITIOHEHTOB NP OOCYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PonmHOMN, ropaoctu 3a CBOM Kpai, CBOKO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHHCKUX Y4YEHBIX B CTAHOBIIEHHE U Pa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIFOYAs ICTETUKY ObITAa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COaJaHCUPOBAHHBIM PEXKUM 3aHITHH U OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHHWE I[EHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHFHOCTH TEXHOJIOTHYECKON M COMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIei mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpETaeMble MIPU W3YUYEHUH OMOJOTMH 3HAHUS M YMEHUS
IpU pEIIEHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (CcOOII0AEHNE
IpaBUJ MOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE NIEHCTBHN, NMPUHOCALIMNX BpEI OKpPYKAIOUIeH NPHPOIHOU Cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JeMcTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NESITeIbHOCTH  OKOJIOTUYECKOH  HAlpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBAaThCSI HMMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHE SA3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pelIeHUH MPOOJIEM COXpPaHEHUS PUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MTOUCKA MYTEH BBIX0/a U3 TI00ATBHBIX
HKOJIOTHYECKUX TPOoOIIeM U obecrieueHus epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAITHOHATEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEISAX MOBBIIICHUS OOIIeH
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IOJIydyaeMble 3HAHUS Ul aHaluu3a M OOBSICHEHUS SBICHUN
OKpPYKaIOMIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHWH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OMOJIOTUYECKHE 3HAHUS ISl peIIeHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoorusy BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33pPEHHs OOy4aroIUXCsd MEKAUCLUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHME, IpPOILECC, CHCTEeMa, HAayuHbld (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH 00 y4aroImuXxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPaKaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh MpPU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOI'O MBIIUICHUs (aHaJIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHUs (MHAYKTHBHbBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SBICHMSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pabdOTy B YCIOBHMSIX pPEaJbHOTO, BHUPTYalbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IEHCTBHS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B YU4E€OHBIX CUTYaIUSX, B TOM 4YHCIE MHpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHWIN3UPOBATh IOJYYEHHBIE B XOJE PpEUICHMs 3aJaud pe3yiabTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHbIE PEILICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaThb HH(GOPMALMIO PA3JIMYHBIX BHJIOB U (GOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BAHUS HH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKH, JUarpaMmmbl, TAOIHUIbI, PUCYHKH U IPYTOE€);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBEepOaJbHBIE CPEJICTBA OOLICHMs, NOHUMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, IPOSIBIATh YBaXUTEIbHOE OTHOLIEHHUE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKON MPOoOIIeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEIM COBMECTHOHW JESTEIbHOCTH, OPraHU30BBIBATH W KOOPAMHHPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0r0 Y4aCTHHKA KOMaHJbl B OOIIMHA pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHUS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIIOBBIE YCTAaHOBKH B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 337a4l B 00pa30BATENbHOM MEATETBHOCTH H
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
Y MBICJIIUTENIBHBIX MPOIECCOB, UX PE3YNIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIeKcCHn
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpamMbl COO mo 6uosnoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOEGHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
NEeSITEIbHOCTH 10 IMOJYYEHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUM B pPasiMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHus3M, Mera0osu3M (0OMEH BEIIECTB U  NPEBpAlllEHHE JOHEPruH), TOMEoCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOHU3BEJIECHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacteHuil H. U.
BaBuiosa), onpenensTs rpaHHIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB W SIBICHUH, OpraHu3anus ¢ MpOBEJCHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX PE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NPEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, HHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSAThH MOIY4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11€TIbI0 00ecTIedeHus
0€30IIaCHOCTH CBOETO 3/I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHHMaHue HEOoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil pallOHAJILHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIlMBaHUE, CIEIUIEHHOE HACEeI0BaHNEe, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIMBaHUs
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OILICHHBATh M HHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
Ouonornyeckyro MHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OHOJOTHMH B CHCTEME HAayYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON TPAMOTHOCTH YEJIOBEKA JJIs PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPbIBATH CO/IEPKAHUE OMOJIOTHYECKUX TEPMUHOB U MOHSITHI: BUJI, TOMYJISILINS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (HaKTOPhl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LITIH MTUTaHMs, SKOJIOrHYecKas nupamuia, buoreoreHos, ouocdepa;

yYMEHME Hu3araTb Ouosnoruueckue Tteopuu (3BomounoHHass teopuss Y. JlapsuHna,
CHHTETUYECKAasi TEOPUs SBOJIOIINUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMUH, OpraHu3alus M MpOBEAEHHE OHOJIOrHYEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEeAYEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIo  0TOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOT€OXMMHUYECKHX LHKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHHsI B OKpYXarolleil NpUpoaHOH cpeae, MOHMMaHUE HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMEHTapHbICe OMOJOTMYECKHE 3aJadyM, COCTABIATH CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[eTIN IUTaHu);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHMSA, 0000mas
Ouonormyeckyro HMH(GOpPMALUIO0 M3 HECKOJbKMX HCTOYHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

Ilynkm «CUCTEMA OLEHKHU JOCTH)KEHUA [IVIAHUPYEMBIX PE3YVJIBTATOB,
saensemcs Ipunoocenuem xk Paboueti npoepamme komopwiii ekiouaem 6 ceosi.

- Kpumepuu oyenusanus pe3yiomamos

- I pagpux koHmpobLHLIX Meponpusmuil

- Cnucox umoeosvix NIAHUPYeMblX pe3yibmamos C YKA3aHueM 5manos ux Gopmuposanus u
cnoco6086 oyenKu



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
HaunmenoBanue
pa3esioB U TeM

n/n
MPOrpamMmbl

buonorus kak HayKa

KoanuecTBOo 4acoB

Kour IIpakr
PoJIb HYeCKH
Bcero  HbIEe e
pador  padort
bl bl
2 0.5

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTejibH
ble pecypchl

bubmmoreka
[HOK
https://m.edsoo.ru

[7f41c292

JesITeJIHOCTD YUYUTEJIsI €
y4eTOM MPOrpaMmbl
BOCHUTAHUS

UHHUIIUUPOBATH U
TIOJ/ICP>KUBATh
UCCIICIOBATEIIbCKYIO
JeSITeIIbHOCTD

o0yJaroluxcsi B paMKax
peanu3any UMu
WHUBUIYATbHBIX
IPYIITOBBIX
UCCIIeI0BATENbCKUX
HPOEKTOB, YTO AACT
00y4aromuMcsi BO3MOKHOCTb
npuoOpectu

HaBBIKH CAMOCTOSATEIBHOTO
peteHus

TEOPETUUECKON POOIIEMBI,
odopmITeHUS

COOCTBEHHBIX HJECH,
YBOKUTEITHLHOTO OTHOIICHHS
K 4Y)KHM UJICsM,
0(OpMIICHHBIM B paboTax

HUcnoan3oBanue
000pyI0BaHUA

Hudpossie u cBeTOBBIE
MUKPOCKOIIBI,
MUKpOIIpEnapaThbl.



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

JKviBble cucTeMBI U UX
OpraHu3aIus

bubmmoreka
[HOK
https://m.edsoo.ru

[7f41c292

JIPYTUX UCCIIEIOBATEIIEH,
HaBBIK TyOJIMYHOTO
BBICTYIUICHUS T1Epe]
ayIUTOpHEH,
apryMEHTUPOBaHUS U
OTCTaMBaHUA CBOEH TOUKHU
3pEHUS.

WHUIMAPOBATH U
MOJIZICP)KUBATH
HCCIIEI0BATEIBCKYIO
JeSITeTbHOCTD
o0yJaroluxcst B paMKax
peanu3anuy UMu
WHIUBUIYAIbHBIX
TPYIIOBBIX
HCCIIEI0OBATEILCKUX
MPOEKTOB, YTO AACT
00y4aromuMcsi BO3MOKHOCTb
npuodpecTu

HaBBIKH CAMOCTOSATEIBHOTO
peteHus

TEOPETUUECKON POOIJIEMBI,
odopmIIeHUs

COOCTBEHHBIX HIEH,
YBaXHTEILHOTO OTHOILICHHUS
K 9Y)KHM UJICsM,
0(OPMIICHHBIM B paboTax
JIPYTUX HUCCIIEIOBATEINEH,
HaBbIK TyOIMYHOTO
BBICTYIIJICHHS TIEPE]]

Hudpossie u cBeTOBBIE
MUKPOCKOIIBI,
MUKpOIIpEnapaThbl.



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

ayIUTOpUEN,
apryMEeHTHPOBAaHMs U
OTCTauBaHUs CBOECH TOUKHU

XUMHYECKUHN COCTaAB
n CTpOGHI/Ie KIICTKHU

H(HSHCI[CSITGHBHOCTL
KIJICTKHU

Bubauoreka
LHOK
https://m.edsoo.ru

[7f41c292

bubmmoreka
HOK
https://m.edso0.ru

[7f41c292

3peHusl.

HCIIOJIb30BaTh Ludpossie U cBETOBBIE
BOCIIUTATEIIbHBIE MUKPOCKOIIBI,
BO3MO>KHOCTH COZACPKAHU MUKpOIIpEnaparsl.

y4eOHOTro npeaMera yepes
JIEMOHCTPAIIHIO
00y4aroIIUMHUCS TPUMEPOB
OTBE€TCTBECHHOI'O,
TpaXJAaHCKOI'0 MOBCACHUA,
MIPOSIBJICHUS YETIOBEKOIIO0US
U 100poCepaeyHOCTH, Yepe3
1o00p COOTBETCTBYIOIINX
TEKCTOB JUIsl YTCHUS, 3a]1a4
JUISL PeLIeHus1, TPOOIEMHBIX
CUTYyalui A1t 00CYXJICHHS B
KJ1acce

WHHULUHPOBATH U
TIO/IIePKUBATh
UCCIIeI0BATEIBCKYIO
JeATENLHOCTD
o0yyJaroImuxcs B paMKax
peanu3ainui UMH
WHIMBUIYaTbHBIX U
IPYIIIOBBIX
UCCIIEI0BATENHCKAX
MPOEKTOB, YTO AACT

udpossie u cBeTOBBIE
MHUKPOCKOIIBI,
MHUKpPOIpEenapaThl.



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

PasmHOXeHUEe 1
VHIUBUYAIBHOE
pPa3BUTHE OPraHU3MOB

BbubGnaunoreka
[HOK
https://m.edsoo.ru

[7t41c292

00yJaronuMcsi BO3MOKHOCTb
npuodpecTu

HABBIKH CAMOCTOSTEIIBHOTO
pereHus

TEOPETUIECKOH MPOOIIEMBI,
odopmiIeHUS

COOCTBEHHBIX HUIEH,
YBOKHUTEILHOTO OTHOIICHHS
K 9Y)KHM HJICsM,
0(OPMIICHHBIM B paboTax
JPYTUX UCCIIEIOBATEICH,
HaBBIK MMyOJIMYHOTO
BBICTYIUICHUS TIEpe]T
ayJIuTOpHEN,
apryMEHTUPOBAHHUSI U
OTCTaMBaHUA CBOECH TOUKHU
3peHUSL.

MIPUBJIEKAaTh BHUMaHHE K
LIEHHOCTHOMY

aCIIeKTy M3y4aeMbIX Ha ypOKe
SIBJICHHI,

MOHSTUHI, TPUEMOB;
CO03/1aBaTh B yU€OHBIX
rpymnmnax (kiacce)
pa3HOBO3pACTHBIE IETCKO-
B3pOCIIbIe

OOIIHOCTH 00yJaroIuXCs;
YIPABISITH y4eOHBIMHU
TPYIIaMH C TENBI0
BOBJIEUEHUS O0yUaIOLUXCS B

udpossie u cBeTOBBIE
MHUKPOCKOIIBI,
MUKpOIIpenapaThbl.



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

6

HacnenctBeHHOCTH U
N3MCHYHUBOCTD
OpTraHnu3MOB

1.5

bubmmoreka
[HOK
https://m.edsoo.ru

[7f41c292

rporecc

o0OyueHusl U BOCIIUTAHUS,
MOTHBHPYS X
y4eOHO-TT03HABATEIBbHYIO
JeSITeNIbHOCTD;

WHUIUUPOBATH U
MO/JIEP’KUBATh
HCCIIEIOBATENBCKYIO
JEeSITeNIbHOCTD
o0yJaroIuxcsi B paMKax
peanu3anui UMu
WHIUBUAYATBHBIX U
TPYIIOBBIX
HCCIIEI0BATENBCKUX
MIPOEKTOB, YTO J1aCT
00y4aromuMcsi BO3MOKHOCTb
npuodpecTu

HaBBIKH CAaMOCTOSATEIBHOTO
pereHus

TEOPETUUECKON IPOOIIEMBI,
odopmIIeHUs

COOCTBEHHBIX HJICH,
YBKUTEIFHOTO OTHOIICHHS
K Uy)KUM HJIESIM,
0(OPMIICHHBIM B paboTax
JPYTUX UCCIIe0BaTENeH,
HaBBIK TyOJIMYHOTO
BBICTYIIJICHHS TIEPE]]
ayJIUTOpHEN,
apTyMEHTHPOBaHUS H

Ludpossie U cBETOBBIE
MHKPOCKOTIBI,
MHKPOIIpEnapaTsbl.
I'epOapun.



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

OTCTaWBaHUS CBOEU TOUKH
3pEHUA.

7

Ceneknus
opranu3MoB. OCHOBBI
OMOTEXHOJIIOTHU

bubanoreka
LHOK
https://m.edsoo.ru
[7f41c292

WHUIIUUPOBATH U
MO/I/IEP’KUBATh
HCCIIEI0BATENBCKYIO
JeSTEbHOCTD
o0y4aroIuxcsi B paMKax
peau3aiuy UMu
WHIUBUAYAIbHBIX U
TPYIIOBBIX
HCCIIeI0BATENBCKUX
MIPOEKTOB, YTO JaCT
00yJaronmMcs BO3MOKHOCTb
npuodpecTu

HaBBIKH CAMOCTOSITEIILHOTO
pelieHus

TEOPETUYECKOI MPoOIEMBI,
odopmIIeHUS

COOCTBEHHBIX HIEH,
YBOKHUTEIHLHOTO OTHOIICHHS
K 9y)KUM UJICSIM,

o opMIIEHHBIM B paboTax
JIPYTUX UCCIIEIOBATEINEH,
HaBBIK TyOJIMYHOTO
BBICTYIUICHUS TIepe]l
ayIUTOPHEN,
apryMEHTUPOBAHHUSI U
OTCTaMBaHUA CBOEH TOUKHU
3peHHS.

Ludpossie U cBETOBBIE
MHUKPOCKOTIBI,
MHUKpPOIpEnapaThl.



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

Bubauoreka

8 PesepBHOE Bpems 1 HOK
https://m.edsoo.ru
[7f41c292
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



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

11 KJIACC

n/n

HaunmenoBanue
pa3aesioB U TeM
MPOrpamMmbl

DBOJTIOLIMOHHAS
ouosorus

KoanuecTBo 4acoB

Bcer
0

Kon
TPOJI
bHBI
e
pado
ThI

IIpakr
HYeCKHU
e
padort
bl

1

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/IbHbI
e pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7
f4lcc74

JeITeJIbHOCTD YUHTeJIsl €
Y4eTOM NpOorpamMMbl
BOCIIUTAHUS

- yCTaHaBJIMBAaTh
JIOBEPUTEIIbHBIC
OTHOUICHUS

MEXY YUUTEIEeM U
00yJaronMucs,
CIOCOOCTBYIOLIUX
MO3UTUBHOMY
BOCTIPHSITHIO
oOy4armuMucs
TpeGoBaHUH U TPOCHO
Me1aroruyeckoro
pabOTHHUKA;

- IPHUBJIEKAaTh BHUMaHHUE
0o0ydJaronmxcs K
00cyX1aemMoi Ha ypoKe
uH(popMaluuy,
aKTHUBHU3AIAN
M03HABATEIbHOM
NeSITeTbHOCTH;

- MoOyX/1aTh

HUcnoan3oBanue
000pyI0BaHUA


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

Bo3HukHOBeHUE U
paSBI/ITI/Ie JKHU3HHU Ha
3emiie

9

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7
f4lcc74

00yJarmuxcs co0IIt01aTh
Ha ypoKe

OOIIEPUHSTHIE HOPMBI
HOBE/ICHUSI, TIPaBHJIa
OOIIEHHS CO CTapUIMMHU
(yuurensimu) u
CBEPCTHUKAMH
(oOyuaromMucs)

WHUIIMUPOBATH U
MOJIICP)KUBAThH
HCCIIEIOBATEIIBCKYIO
JeSITETHHOCTD
00y4aroIuxcs B paMKax
peanu3a UMU
WH/IUBUYIbHBIX
IPYIIOBBIX
UCCIIeI0BATEIbCKUX
MPOEKTOB, YTO JacT

oOy4aromumces

BO3MOXKHOCTb IPUOOpECTH
HaBBIKH
CaMOCTOSITEITEHOTO
pemeHHs
TEOPETUYECKOU
po6emMbl, 0opMIICHUS
COOCTBEHHBIX UIEH,
YBaXXHUTEIHHOTO
OTHOIICHHS
K YY)KUM HJICSIM,
odopMIIEHHBIM B paboTax



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

JIPYTUX UCCIIEI0BATENEH,
HaBBIK yOJIMYHOTO
BBICTYIUICHHUS IEPE]T
ayIuTOpUEH,
apryMeHTUPOBaHUs U
OTCTaWBaHUs CBOEH TOUKHU

Opranu3msl U

bubmuoreka [JOK

3peHHs.

[Mudposas mabopaTopus 1Mo
9KOJIOTUHU (maTauk
OCBEIICHHOCTH, BJIAXKHOCTH

OKpY Karomias 5 1 https://m.edsoo.ru/7 11 TeMmeparypsI)
cpena falccr4 patyp
Pabora ¢ repbapHbIM
MaTepHaIoM
udposas madoparopus 1o
9KOJIOTUHU (maTauk
CooOmecTBa u bubmuoreka [JOK
OCBEIICHHOCTH, BJIAXHOCTH
IKOJIOTHIECKUE 9 https://m.edsoo.ru/7 1 TemmepaTyphi)
CHCTEMBI falccr4 patyp
Pabora ¢ repbapHbIM
MaTepraIoM
bu6mmoreka [JOK
PesepsHOe Bpems 2 https://m.edsoo.ru/7
f4lcc74
OBILEE KOJIMYECTBO
YACOB 10 34 2.5

[NPOT'PAMME



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

10 KJIACC
Kosun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHuE pa3IMIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOIOB IPU U3yUYEHUU
OMOJIOTMYEeCKIX O0BEKTOBY
3 buonornueckue cucremsl, MpoOLECCH 1 bubnuoteka [JOK
U UX U3y4EHHUE https://m.eds00.ru/863e6564
4 XuMHYEeCKu cocTaB KieTku. Boja u 1 bu6mmoreka [IOK
MHHEpPAIBbHBIE COJIU https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
SATCH. LOCTAB M CTPOCHHE HETROB https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHast
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTAIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMIIIa3bl
WJIM KaTalasbl)y»
b K
7 YraeBosasl. JIunumasl 1 no/morexa [0

https://m.edso00.ru/863e6870
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bubmuorexa [JOK

8 Hyxentobsie kuenotsl. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus n MeTo1bl U3y4eHHs bubnmoreka [JOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Kiterka xak nesnoctHas xKuBas
cucTema
CtpoeHne 3yKapuoTHYECKOUN KIIETKH.
JlabGopaTopHas paborta Ne 2
«W3yueHue cTpoeHus KJIeToK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKPOTIpENapaTax u ux
OTIHCaHUE»
bu6mmorexa [IOK
12 OOMeH BemecTB Wi MeTab0JIn3M https://m.eds00.ru/8636766¢
bu6mmoreka [IOK
13 ®otocnirtes. Xemocunres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 dmepreTiicckuii 0omen https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN UK KISTKU. [leneHue
KJIeTku. Muto3. JlaboparopHast BuGmorexa IOK
15 pabota Ne 3 «HabGumoieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIlIKa JIyKa Ha
TOTOBBIX MUKpOTIpErapaTax»
16 buocunTes O6enka. Peakimst bu6mmoreka [IOK
MaTpUYHOI'0 CUHTE3A https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpascnsnus — Guocknres beria https://m.eds00.ru/863e796e
18 Hexknerounsie (opMbl KU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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BUPYCBI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 DopMBI pa3MHOKEHHST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

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

OO6pazoBanue 1 pa3BUTHE OJIOBBIX
kJeToK. OII0/10TBOPEHHE.
Jlaboparopuas padora Ne 4 bubnnoreka [JOK

21 0.5
«M3ydeHne cTpOeHUS NOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax

99 NunuBunyansHOE pa3BuTHe bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'enetnka — Hayka o bubnnorexa [HOK
HACJIEACTBEHHOCTU U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACTIEIOBaHUS

24 MIPU3HAKOB. MOHOTHOPHUIHOE bubmmorexa LHOK

P ' P https://m.edso00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKpEIIBaHue. 3aKOH
25 ﬁe?;aBI/II()JI/I)i/IOFO HaP;nHeI OBaHMS bubmmorexa [JOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CuerieHHOE HacleA0BaHUE
npusHakoB. JlJabopaTopHas pabora
No 5 «M3yuenue pe3ynbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKPEIIHUBAHUS Y IPO30(DHIIBI Ha
TOTOBBIX MUKpPOIIpEapaTax»
27 I'eneTuka moma. HacnemoBanue bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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MPU3HAKOB, CUEIICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnenctBenHas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. zydenue bubnunoreka [HOK
28 . 1 0.5
MOIU(PHUKAITMOHHON H3MEHUNBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO Psijia U
BapHallMOHHOW KPUBON»
HacnencrBenHass "3MEHYMBOCTb.
29 Jlaboparopuas pabora Ne 7. 1 05 bubnnoreka [JOK
«AHanm3 MyTanuil y 1po3o¢puiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»
bubmuorexa [JOK
30 Peneritia ueronera 1 https://m.eds00.ru/863e8d78
PesepsHblii ypok. [Ipomexyrounas
31 atrectanus. KontponsHas padbora 3a 1
kypc 10 kiacca.
bu6mmoreka [JOK
32 Cenekuus kak HayKa H Mpouece 1 https://m.eds00.ru/863e9214
33 MeToapl U TOCTHIKEHHS CENEKIINN 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus Kak orpacib 1 bubnnorexka [JOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas pabota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIOINN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
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HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJlanTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT ImI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd16
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32 UYenosedecTBo B Onocdepe 3emiu 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PezepBubiii ypok. [IpoMexyTounas
34 arrectarus. KontponbsHas pabora 3a 1
kypc 11 knacca.
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. CuornazoB B.W., AradonoBa HM.b., 3axapoa E.T. buomnorus. OOmas Ouosorus.
(6a3oBerIit ypoBens). 10 kmace. JIpoda

2. CuBormazoe B.M., Aradonoa W.b., 3axapoa E.T. buonorus. OOmas Ouoiiorus.
(6a3oBeIit ypoBens). 11 kmace. JIpoda

METOANUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1.Jlepuep I'U. buonorusa. Tectel m 3amanus nns nocrynaoomux B BY3sl- M.
Axsapuym. ['UIIIIB, 2018.

2.I'pun II., Crayt V, Teitnop /. buonorus. M.: Mup, 1990. T. 1—3.

3.bonpmIoil cnpaBOYHMK JUIs IIKOJIBHUKOB W MOCTYMAOIUX B By3bl. buonorus. M.:

Hpoda, 2011
4.KoznoBa T.A., Kyumenko B.C. buonorus B tabmumax 6-11 kmaccel. CripaBoyHOe

nocobwue. - M.:JIpoda, 2017;
5.Marepuainsl ¢ Tectamu 1o EI'D
6.EI'D — 2023. denepanpHblii OaHK 3K3aMEHAIIMOHHBIX MaTepuajioB. buosiorus.
OUIIN aBTOp-cocTaButensb: P.A. [lerpocoBa. M.: Dkcmo, 2020.
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/ Enunoe copepxanue o61iero oopazoBaHus
http://school-collection.edu.ru/ Ennnas komtekiust [[OP
https://resh.edu.ru/ Poccuiickas a1neKTpoHHas 1IKoJia
https://infourok.ru/ Uudoypok

https://www.yaklass.ru SIknacc

https://edu.skysmart.ru/ CmapT TeTpaab

[Ipunoxxenue

CUCTEMA OLHEHKHU JOCTUXEHUS IVTAHUPYEMBIX PE3YJIBTATOB
Kpurepun oueHuBaHMs KaKI0T0 BHAAa Pa00ThI 00y4arouierocs, moajesKanmx
OLICHUBAHUIO



OCHOBHBIMH METOJIaMHU TPOBEPKH 3HAHWH M YMEHHH ydamuxcs MO OHOJIOTUH
SBJISIIOTCSL YCTHBIA ONpPOC, NMUCbMEHHBIE M JIAOOpAaTOpHBIE W IpakTHyeckue padoTsl. K
MUCHbMEHHBIM ()OPMaM KOHTPOJIS OTHOCATCS: OMOJOTMYECKHE JUKTAHTHI, CAMOCTOSTEIILHBIC
pa0otbl, TecTbl. OCHOBHBIE BUIBI NPOBEPKM 3HAHMM — TeKyllas M HWTOromas. Tekymias
IIPOBEPKA IIPOBOJUTCS CUCTEMATUUYECKH U3 YPOKA B YPOK, & UTOrOBasl — I10 3aBEPILICHUN TEMBbI
(paznemna).

Pe3ynbTatoM npoBepkH YpOBHS YCBOEHHs y4yeOHOIO MaTepuania sBISETCS OTMETKA.
IIpu ouenke 3HaHUI ywamuxcs npeanoyiaraercst oOpauaTe BHUMaHUE Ha IMPABUIBHOCTH,
OCO3HaHHOCTb, JIOTMYHOCTb M JOKAa3aTeIbHOCTh B M3JI0KCHUM MaTepuallia, TOYHOCTH
UCIOJb30BAHUS TeorpaQuueckodl TEPMHUHOJIOTHH, CaMOCTOSTENbHOCTh OTBeTa. OleHKa
3HaHUHI [IpEeAIonaraeT yU4€T WHIVBUYAIbHBIX 0COOEHHOCTEN y4amuxcs,
Qg QepeHIIMPOBaHHBINA OAXO0 K OpraHUu3aliK padoThI.

OneHka yCTHOro oTBeTa y4almxcs.

OtmMmetka "5" cTaBUTCS B Citydae:

1. 3HaHus, MOHMMaHUs, MIyOUHBI YCBOEHHs OOydarolIMMcs BCero o0bEMa MPOrpaMMHOTIO
Marepuaa.

2. YMeHus BBIICNATH IVIABHBIE MOJI0KEHUS B U3YYEHHOM MaTepuase, Ha OCHOBaHUU (aKTOB
U OpuUMepoB  00001IaTh, JA€naThb  BBIBOJABI, YCTaHaBIMBAaThb MEXIPEIMETHbIE U
BHYTPUIIPEIMETHBIE CBSI3H, TBOPUYECKU IPUMEHSET IIOJYyYEHHBbIC 3HaHWS B HE3HAKOMOH
CUTYalUH.

3. OtcyrcTBUE OMIMOOK M HEJOYETOB MPH BOCHPOMU3BEIECHUM H3YYEHHOIO Marepuania, Mpu
YCTHBIX OTBETaxX YCTPAaHEHUE OTAEIbHBIX HETOYHOCTEM € MOMOUIbIO JIOHNOJHUTEIbHBIX
BOIPOCOB YUUTEJISA, COOJIIOJCHUE KYJIbTYPbl YCTHOM peyu.

Otmerka "4":

1. 3HaHMe BCcEro M3y4eHHOI 0 IPOrpaMMHOI0 MaTepHaa.

2. YMeHuil BbIACTATH TJIaBHbIE TOJOKEHUS B U3yYEHHOM MaTepuae, Ha OCHOBaHUU ()aKTOB
U TpUMEpPOB 0000IaTh, JeNaTh BBIBOABI, YCTAaHABIMBAaTh BHYTPHUIIPEIMETHBIC CBS3H,
MIPUMEHSITDH [TOJIyY€HHbIE 3HAHUSI Ha TPAKTHKE.

3. He3nauutenbHble (HErpyOble) OMMOKM M HEJOYETHI MPH BOCIPOU3BEAEHUU HU3YUYEHHOIO
MaTepuaia, CoOII0IeHUE OCHOBHBIX MPABUJ KYJIbTYphl YCTHON peyH.

Otmetka "3" (ypoBeHb MpEACTaBICHUHN, COUETAIOIIUXCSA C DJIEMEHTaMH HAayYHBIX MMOHATHHN):
1. 3HaHuMe M yCBOEHHME MaTepuaja Ha YPOBHE MHHHMMAJbHBIX TpPEOOBAaHUM IMPOTPaMMBbI,
3aTpy/IHEHUE NpPU CaMOCTOSITEIbHOM BOCHPOM3BEIEHUHM, HEOOXOJIUMOCTh HE3HAUUTENIbHOU
MTOMOIIH MPENo1aBaTesl.

2. YmeHue paboTaTb Ha YpPOBHE BOCIPOM3BEICHMSA, 3aTPyIHEHHMs TP OTBETaXx Ha
BUJIOM3MEHEHHBIE BOIIPOCHI.

3. Hanmuume rpy6oii ommMOKM, HECKOJIBKUX HErpyOBIX MpPHU BOCIHPOM3BEACHUU H3YUYEHHOTO
MaTepuasa, He3HAYUTEIbHOE HECOOIII0/IEHNE OCHOBHBIX MPABUJI KYJIbTYpPhl YCTHON peyH.
Otmerka "2":

1. 3HaHue U yCBOEHHE MaTepuaia Ha ypOBHE HM)KE MUHUMAJIbHBIX TPEOOBaHUMN MPOTPAMMBI,
OT/IeNIbHBIE MPE/ICTABICHUS 00 U3YUeHHOM MaTepHare.

2. OTcyTcTBHE YMEHHM padoTaTh HA YPOBHE BOCIIPOU3BEICHHS, 3aTPYIHCHHS TIPH OTBETax Ha
CTaH/IapTHBIE BOIIPOCHI.

3. Hanmuume HeckoJbKHMX TpPyOBIX OMIMOOK, OOJBIIOTO 4YHclIa HErpyoOblIX IpH
BOCIIPOU3BE/ICHMH MU3YYEHHOT0 MaTepuaia, 3HaYUTeIbHOE HECOOIIOeHNE OCHOBHBIX MPaBUII
KYJIbTYPbl YCTHOM peyn.

OuneHka BbINOJTHEHNS MPAKTHYECKHUX (JIa00PaTOPHBIX) padoT.

Otmetka "5" cTaBUTCS, €CIIM YUYECHHK:

1.IIpaBuibHO onpeaenni Leb OMbITA.



2. Bpmomaun pabory B moiHOM ~00BeME€ € COONIOJCHMEM  HEoOXOIUMOn
MOCIIE0BATEIHHOCTH IPOBEACHUS ONIBITOB U U3MEPEHUM.

3.CaMOCTOSITETFHO M pAIlMOHATBHO BHIOpAN W TMOATOTOBUJ JIJISL OIBITA HEOOXOJAMMOE
o0opy/noBaHue, BCE OMBITHI MIPOBET B YCIOBUAX U peXUMaX, 00ECIEUUBAIOLIUNX MOTyYCHHE
PE3yJIbTaTOB U BBIBOJIOB C HAOOJbIIEH TOYHOCTBIO.

4.Hay4HO rpaMOTHO, JIOTHYHO Onucaj HabmoaeH!s U c(hOpMyIHpPOBaIl BHIBOJBI U3 OMbITa. B
MPEJCTaBICHHOM OTYeTe MpPAaBWIBHO M AaKKypaTHO BBIMOJHUJI BCE 3alMCH, TaOJMIIBI,
PUCYHKH, TpadUKH, BHIYUCICHUS U CIIEJIal BBIBOIBI.

5.IIposiBisieT OpraHU3alOHHO-TPYI0OBbIE YMEHHS (IIOJICP)KUBACT YHCTOTY pabouero mecra
Y TIOPSAZIOK HA CTOJIE, SKOHOMHO UCIOJIB3YET PACXOAHbIC MATEPUAIIbI).

6.DKCIIEPUMEHT OCYIIIECTBIISET 10 TUIAHY C YIETOM TEXHUKH 0€30IaCHOCTH U MPABUI PaOOTHI
C MaTepHallaMd U 000pyI0BaHUEM.

Otmerka "4" cTaBUTCS, €CIIU YUCHHUK:

1. OnbIT IPOBOAMI B YCIOBHSIX, HE 00ECTIEYMBAIOLINX JOCTATOYHOW TOYHOCTH U3MEPEHUI.

2. Wnu Obu10 1OMyIIEHO ABa-TPU HEIOYETA.

3. nu He 6onee ogHOM HErpy0Ooii OMMOKU U OJTHOTO HEJ0UYETA.

4. nu 3KCIepuMEHT MPOBEJIEH HE MOJTHOCTBIO.

5. Unu B onucaHuu HAOMIOJEHUI U3 OMNBITa JOMYCTHJ HETOYHOCTH, BBIBOJBI ClEiall
HEIOJIHBIE.

OtmMmertka "3" cTaBUTCS, €CIIN YUYECHHUK:

1. IlpaBWIBHO oOmpenenuia Leib OIbITa; paboTy BBINOJIHSAET MPABWIBHO HE MEHEe YeM
HaMoJIOBUHY, OJHAKO OOBEM BBIIOJIHEHHOM 4YacTH TaKOB, YTO IO3BOJISIET MOIYyYUTh
MPaBUJIbHBIE PE3YJIbTAThl M BBIBOJBI 110 OCHOBHBIM, NPUHIMIAAIBHO BAXKHBIM 3aJa4aM
paboTHI.

2. Wnu nonbop o0opynoBaHus, 00bEKTOB, MaTepUaloOB, a TakXke paboThl MO Hadajay OIbITa
IIPOBEJI C TIOMOIIBIO YUUTENS; MU B X0JI€ MPOBECHHSI ONBITA U U3MEPEHUI ObLIN OMYILEHbI
OIMMOKH B ONMMCAHUM HAOII0IeH, (HOPMYTUPOBAHUU BBHIBOJIOB.

3. OmeIT mpoBOAWJICA B HEPAMOHAJIbHBIX YCIOBHUSX, YTO NPUBEIO K IOJY4YEHHUIO
pe3yabTaTOB C OOJBIIEH MOTPENIHOCThIO; WJIM B OTYETE OBLIM JOMyIIEHB B oOmIen
CIIO)KHOCTU He Oojee IBYX OHIMOOK (B 3amuCsAX €IMHUL, M3MEPEHMSX, B BBIYHCICHUSX,
rpadukax, TabnuIax, cXxemax, 1 T.J.) He IPUHLIUIINAIBHOIO JJIsl JaHHOW paboThl Xapakrepa,
HO MOBJIMSABIIMX HA PE3YJIbTAT BBIIOJIHEHUS.

4. JlomyckaeT rpyOyr OMmIMOKY B XOJA€ JIKCIepUMeHTa (B OOBsSICHEHWU, B O(QOpMICHUH
paloThbl, B COOJMIOACHUU MPaBWJI TEXHUKH OE30MAcCHOCTH IMpHU padoTe ¢ MarepuajaMu U
o0opyI0BaHNEM), KOTOpast UCTIPABIISICTCA M0 TPEOOBAHUIO YUUTEIS.

Otmetka "2" cTaBUTCS, €CIIU YUCHHUK:

1. He ompenenun camMOCTOSITENBHO L€b OIbITAa; BBIMNOJIHWI padOTy HE MOJHOCTHbIO, HE
MOJITOTOBUJ HY)KHOE 00OpyJIOBaHHE M OO0BEM BBIOJHEHHOM 4yacTW pabOThl HE MO3BOJISET
ClIenaTh MPaBUIBHBIX BBIBOJIOB.

2. Wnu ombIThl, M3MEPEHMs, BBIUYMCICHUS, HAOIIONEHUS NPOM3BOJIWINCH HEMPABUIIBHO.
3. Unmu B xonme paboTel M B OT4YETE OOHAPYKWIHCh B COBOKYIHOCTH BCE HEIOCTAaTKH,
OTMEUYEHHbIE B TpeOOBaHMAX K OleHKe "3".

4. Jlonyckaer aBe (u Oozee) rpyOble OMUOKM B XOJA€ IKCIEPUMEHTA, B OOBSCHEHUH, B
opopmiieHnn pabOTHI, B COOJIOACHUH TMPaBWJI TEXHUKH OE30MacHOCTH MpU padore C
BELIECTBAMH U OOOpYyIOBaHUEM, KOTOpPbIE HE MOXET HCIPaBUTh Jake MO TpeOOBaHUIO
YUUTEJIS.

OneHka caMoCTOATEIbHBIX MUCbMEHHBIX U KOHTPOJIbHBIX PadoT.

Otmerka "5" cTaBUTCS, €CIIU YUEHHUK:

1. Bemmoaaun paboty 6e3 ommnbOK U HEJJOUETOB.

2.[lomyctun He OoJiee OTHOTO HEZ0YEeTa.



Otmetka "4" cTaBuUTCS, €CIIM YUECHHUK BBITOIHII paObOTY HOJTHOCTHIO, HO JIOMYCTHII B HEM:

1. He Gosiee ogHOI HErpyOOil OMIMOKKM U OAHOTO HEIOYETA.

2. nu He Goree NBYX HEJOUETOB.

OtMmerka "3" cTaBUTCS, €CIM YYCHUK IPABUIBLHO BBIMOJHUI HE MeHee 2/3 paboThl wiH
JOIYCTHIL:

1. He Gomnee aByX rpyOBIX OMIHOOK.

2. Ninu He Gonee oiHOM TpyOOH M OHOM HerpyOoii omMOKH U OAHOTO HEJ0YETA.

3. Wnu He Gomnee ABYX-TpeX HErpyObIX OIMINOOK.

4. Nnu ogHOM HETpyOOid OMIMOKH U TPEX HEIOUETOB.

5. inu iput OTCYTCTBUM OLUIMOOK, HO MIPH HAJTMYUU YETHIPEX-TISITH HEJJOUETOB.

Otmerka "2" cTaBUTCS, €CIIU YUEHUK:

1. JomycTtui yncio omuOOK U HEI0YEeTOB MPEBOCXOIIEee HOPMY, IPU KOTOPOI MOXKET OBbIThH
BBICTaBJIEHA OlleHKa "3".

2. Vnu ecnu npaBUIBHO BHITIOIHUI MEHEE TIOJIOBUHBI PaOOTHI.

[IpomexyTouHas aTTecTalus MO Yy4eOHOMY MPEIMETY «» IMPOBOJUTCS Ha OCHOBE
pe3yJIbTaTOB BHIIIOJHEHUS] HTOrOBOM paboThl B (hopMe, yka3aHHOU B yueOHOM Iutane MBOY
«CHI Ne3 umenu A.H.Ilepmmnoit». [IpomexxyrouHas oreHka, GpUKCUpYIOIIas JOCTHKEHHE
MIPEIMETHBIX IUIAHUPYEMBIX PE3Y/IbTATOB U YHUBEPCAIbHBIX y4EOHBIX JEUCTBUN Ha ypOBHE
He HUXe 0a30BOT0, SBJISIETCS OCHOBAHHUEM JUISI IEPEBO/Ia B CIEAYIOUIUI Kacc U JUIsl IOImycKa
00y4aromerocs K rocy/[apcTBEHHOW UTOTOBOM aTTECTAIIHH.

ITo uToraMm npoMeKyTO4YHOM aTTECTAlMU BBICTABJISAETCS TOJ0Bask OTMETKA.

['omoBast oTMeTKa MO NPEAMETY BBICTABIAETCS KaK CcpeaHee apupMeTndecKoe
OTMETOK IO YeTBepTSM (TMOJIYrogusiM) U OTMETKH 3a MPOMEXKYTOUHYIO aTTECTALUIO IO
IpaBUJIaM MaTeMaTHYECKOTO0 OKpYIJIEHUS TMpH YCIOBUU TOJYYEHHUS OOydaroUMMHUCS
MTOJIOXKUTEIIBHOM OTMETKH 3a IIPOMEKYTOUHYIO arTecrauuio. IIpu HEyqoBIETBOPUTEIBLHON
OTMETKH 3a NPOMEXKYTOUHYIO aTTECTALMI0 HE MOXKET OBITh BBICTaBJIEHA IOJIOXKHUTEIbHAS
rojoBas OTMETKa Mo Yy4yeOHOMY mpeamery. Ilpum ynoBIeTBOPUTENbHOM OTMETKE 3a
MIPOMEKYTOUHYIO aTTECTALMIO HE MOXKET ObITh BBICTaBJIEHA HEYJOBIETBOPUTEIbHAS OTMETKA

3a y4eOHBIii TO/I.

I'pa¢guk KOHTPOJIBHBIX MEPONIPUATHIA

KonrtpoabsHoe Tun kouTpoas Cpok npoBeneHust Kuaccsl
MeponpusiTie
[IpoBepka nomamHero | Temarudeckuit Ha xaxnom ypoke 10-11xn
3a/laHus
Ompoc mno  mnpoiaeHHo | Temaruueckuit ITo UTOTaM 10-11 kn
TeMe, TeCT OCBOCHUS TEMBI
[IpakTuueckas pabota Temarnueckuit B coortBercTtBUM ¢ 10-11 kn
TEMaTUYECKUM
TJITAHUPOBAHUEM
JIaboparopHast pabota TemaTnueckuii B cootBercTBUU € 10-11 kn
TEMaTUYECKUM
TJIAHUPOBAHUEM
KontponbHas padota Bcepoccuiickue B cootBercTBUM ¢ 11 kn
IIPOBEPOYHBIE rpapuKoM BIIP
paboTHI Pocobpuanzopa




KonTponbHas pabota [TpomexyTounas Anpenb
aTTecTanus

- Mau 10-11xkxn

CnHCOK HTOTOBBIX INIAHMPYEMBbIX Pe3yJIbTATOB ¢ YKa3aHHEM 3TanoB uxX GopMHUpPOBaAHUS

M CIIOCO00B OLICHKH

K xonny o0yuenusi B 10 ki1acce o0yyaroumuiicsi HAy4YuTCs

Cnoco0 oneHKn

c(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOTHH B
CUCTEME HAy4YHOI'O 3HAHUSA

€CTECTBEHHbIX HayK, B (JOPMHUPOBAHUHU COBPEMEHHOMN
€CTECTBEHHO-HAy4YHO! KapTUHBI

MHUpa ¥ HAyYHOI'0 MUPOBO33PEHUS, O BKJIaJ€ YUEHBIXOUOJIOTOB B
pa3BuTHE OMOJIOTHH, (PYHKIIMOHAIEHON IPAMOTHOCTH YEJIOBEKA
JUIS PEILIECHNUs KU3HEHHBIX 3a7a4;

YcTHbI onpoc

YMEHHE PAaCKPBIBAThH COJIEPIKaHNE OMOIOTHYCCKUX TEPMUHOB H
MOHSATHH: KH3Hb,

KJIETKa, OPTaHu3M, MeTa00JIu3M (0OMEH BEUIECTB U
MpEBpaICHUE SHEPTUH ), TOMEOCTa3

(camoperynsius), ypOBHEBasi OpraHU3alUs KUBBIX CUCTEM,
CaMOBOCITPOU3BE/ICHUC

(penpoayKius), HaCJIeCTBEHHOCTh, I3MEHYHBOCTh, POCT U
pa3BHTHE;

VYTHBII onpoc, TecT

YMEHHUE U3J1araTtb ONOJIOTHYECKUe TeOpUH (KJIeTOYHas,
XpPOMOCOMHas,

MYyTal[MOHHasl, IEHTpaJIbHAs JIorMa MOJIEKYJIIPHON OHOJIOTHH),
3akonsl (I'. Mennens,

T. Moprana, H.J1. BaBunosa) u yuenus (o neHTpax
MHOT000pa3usi ¥ MPOUCXOKICHUS

KynbTypHBIX pacteHuii H.J. BaBuiosa), onpenensite rpaHUIIbI
UX IPUMEHUMOCTH

K JKUBBIM CHCTEMaM,;

YCTHBIN onpoc

yMEHHE BIaJIeTh METO/IaMU HAyYHOTO MMO3HAHUS B OMOJIOTHH:
HaOJII0IcHUE

Y OMHCaHUE )KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUIA, OpraHU3aIIIs
Y TIPOBEJICHHE

OHMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUKEHIE TUIIOTE3HI,
BBISIBJICHUC 3aBUCUMOCTHU

MEXIY HCCIeAyEeMbIMH BETMYMHAMHU, O0BSICHEHUE MTOTYICHHBIX
pe3yIIbTaToB,

WCIOJIb30BAHHBIX HAYYHBIX TIOHATUH, TEOPHIA U 3aKOHOB, YMEHHE
A€J1aTh BBIBOIAbI

Ha OCHOBAHUU TMOJTYYCHHBIX PE3YIIbTATOB;

YcTHBI ompoc,
nabopaTopHas pabora

YMEHHE BBIACTSATH CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KIIETOK
MIPOKApUOT

Y DYKapUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB,
0COOCHHOCTH

MIPOLIECCOB: OOMEHA BEIECTB U MPEBPAILICHUS YHEPTHH B KIETKE,

YcTHbIi onpoc,
TECTUPOBAHUE




(dhoTocuHTE3A,

TUTACTHYECKOTO U YHEPTeTHUECKOro 0OMeHa, XeMOCHHTE3a,
MUTO3a,

Mei03a, OTUIOJIOTBOPCHHUS, PA3MHOKEHUS, HHIUBUTyaJIbHOTO
pa3BUTHS OpraHU3Ma

(oHTOTEHE3);

yYMEHHE TIPUMEHSTh MOJIY4YCHHbIC 3HAHUS JJIs1 O0BSICHEHHS
OHOJIOTUYECKHUX

MPOLIECCOB M SBJICHUM, JUTS IPUHSTHS IPAKTUYCCKUX PEIICHUN B
MIOBCETHEBHOM KU3HU

C LeNbI0 obecreueHus: 0€30MacHOCTH CBOETO 370POBBS U
3JI0POBBS OKPY’KAIOIINX JIFOJICH,

COOJIFO/ICHHSI HOPM I'PAaMOTHOTO TIOBE/ICHHSI B OKPYKaIOIICH
IPUPOIHOU cpere,

MOHUMAHUE HEOOXOIMMOCTH UCIIOJIb30BAHUS TOCTHIKCHU I
COBPEMEHHOW OMOJIOTHHU U

OMOTEXHOJIOTUH JUTS PALOHATIBHOTO MIPUPOIONIONH30BAHUS,

VYerHbli onpoc

YMEHHE PENIaTh MIEMEHTAPHBIE TEHETUICCKHE 3314l Ha MOHO-
1 TUTHOpUIHOE

CKpCIMBaHUE, CIICTUICHHOE HACIICIOBAHKE, COCTABIISATH CXEMBI
MOHOTHOPHIHOTO

CKpEIIMBAHUS JUTS MIPEICKa3aHus HACIeAOBAHUS TPU3HAKOB Y
OpraHH3MOB;

[TpakTuueckas pabora

YMEHUE BBIOJIHATD J1a00paToOpHbIE U MPaKTHUECKUE paboThI,
coOro1aTh MpaBuia
npu pabore ¢ yueOHbIM U JIAOOPATOPHBIM 00OPYOBAHUEM;

JlaboparopHsble u
NPaKTUYEeCKHE PabOTHI

yYMEHUE KPUTHYECKHU OLEHUBATh U HHTEPIIPETUPOBATH
nH(popMaInIo

OMOJIOTUYECKOTO COJ/ICPIKaHUs, BKITFOYAOIIYIO MICEBIOHAYYHbIC
3HAHUS U3 Pa3THYHBIX

HCTOYHUKOB (CpelICTBA MacCOBOI MH(MOPMAIINH, HAYIHO-
MOMYJISIPHBIE MaTEPHAIIBI),

ATHYECKUE aCTICKThl COBPEMEHHBIX HCCIICIOBAHUIN B OMOJIOTHH,
MEIHUIHHE,

OHMOTEXHOJIOTHUH,

YCTHBIN onpoc

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC
coo0I1IeHNs, 0000111as

OHoIOTNYecKyro HH(POPMAITHIO 13 HECKOJIBKHX HCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh

MOHSATUMHBIN anmapaT OUOJIOTHH.

YcTHBII onpoc

K xonny o0yyenus B 11 kiacce o0yyaromuiicss Hay4uTcst

Cnoco0 oneHKn

c(OPMHPOBAHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTHH B
CHCTEME HayyHOI'0 3HAaHUS

€CTEeCTBEHHBIX HayK, B JOPMHPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYUYHOW KapTHUHBI

MHUpa ¥ HAy9HOT'O MHUPOBO33PEHUS, O BKIIAJIE POCCUHCKUX U
3apyOeKHBIX YUEHBIXOUOIOTOB B Pa3BUTHE OMOJIOTUH,
(YHKIIMOHATIBHOM TPAaMOTHOCTH YeJIOBEKa

YcTHbI onpoc




AJIA PpCIICHUS )KU3HCHHBIX 3a/1a4,

YMEHHE PacKpbIBaTh COJIEpP:KaHue OMOIOTHYECKUX TEPMUHOB U
MOHSITHHA: BUJI,

MONYJISALIHSL, TeHOGOH I, BOIIOINS, TBIKYIIHNE CUITBI ((DaKTOPHI)
HBOJTIOIUH,

MPHUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHuE,
HKOJIOTHYECKUE (PaKTOPBHI,

HKOCHCTEMA, IPOAYLEHThI, KOHCYMEHTBI, PEYLICHTHI, LIeTH
MUTAHUS, SKOJIOTHYECKast

nupamujia, OuoreorneHos, ouocdepa;

VYerHbll onpoc,
TECTUPOBAHUE

YMEHHE U3J1araTb OMOJIOTUYECKUE TEOPHUH (IBOJIOLIMOHHAS
teopus Y. lapsuHa,

CHUHTETHYECKasi TEOPUS IBOJIOIMH ), 3aKOHBI K 3aKOHOMEPHOCTH
(3apOJIBIIIEBOTO

cxoacta K.M. bapa, yepenoBanusi riiaBHbIX HANpPaBICHUN U
IyTEW 3BOJIIOLUN

A.H. CeBepuosa, yuenus o 6uochepe B.M. Bepnaackoro),
OTIPEACIISATH TPAHUIIBI UX

MIPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YcTHbI onpoc

YMEHHE BIIJICTh METOIaMH HAyYHOTO ITO3HAHUS B OMOJIOTHH:
HaOJIFOIcHUE

Y OIHCAHUE )KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUIA, OpTaHU3aIIHs
U TIPOBEJICHHE

OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIIBUKCHHIE THITIOTE3HI,
BBLISIBJIEHHE 3aBUCHMOCTH

MEXTy HCCIIeyEMbIMH BEJTMIMHAMH, O0BICHEHHE ITOTYICHHBIX
pE3yNbTaToB,

MCIOJIb30BAHHBIX HAYYHBIX TIOHATUH, TEOPHIl U 3aKOHOB, YMEHHE
JIEJIaTh BBIBOIBI

Ha OCHOBAHUU MOJTYYCHHBIX PE3YIIbTATOB;

VYerHbll onpoc,
TECTUPOBaHUE

YMEHHE BBIJICIATH CYIECTBEHHBIC IPU3HAKU CTPOCHHSI
OMOJIOTNYECKNX O0OBEKTOB:

BHJIOB, ITOMYJISIUH, POTYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OHOT€OIICHO30B 1

IKOCUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIICICTBEHHOM
W3MEHUYHMBOCTH, €CTECTBEHHOIO

otOopa, BH1000pa3oBaHusl, MPUCIIOCOOJICHHOCTH OPTraHU3MOB,
JEUCTBUS DKOJIOTHYECKUX

(aKkTOpOB Ha OPTAHU3MBI, IEPEHOCA BEIIECTB U MTOTOKA YHEPTUU
B DKOCHCTEMaX,

AHTPONOTEHHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U

OMOTeOXMMHYECKHUX IIMKIIOB B Ouocdepe;

YerHeIi0npOocC,
TECTUPOBAHUE,
nabopaTopHas pabota

YMEHHE MPUMEHSTH TIOTyICHHBIC 3HAHUS I O0BICHEHUS
OMOJIOTHYECKUX

MIPOIIECCOB | SIBIICHUH, JIUISl IPUHATHUS PAKTHYSCKUX PEIICHUN B
MOBCEIHEBHOM KU3HH

C 1eNbI0 0OecrieueHrst 0€30MacHOCTH CBOETO 3/I0POBhS 1

KontponbHas padota




3J10pPOBbS OKPYKAIOIIMX JIFOICH,

COOJFOICHHSI HOPM IPaMOTHOTO TTOBECHUS B OKPYKAIOIICH
NPUPOIHOM cpene,

MMOHMMAaHUE HEOOXOJUMOCTH UCTIOIB30BAHUS JTOCTHKEHUN
COBpPEMEHHOM OMONIOTUY NS

PalMOHATBHOTO MPUPOIONOIb30BAHUS;

YMEHUE pelliaTh dJIeMEHTapHbIe OMOJIOTMYECKUE 3a1auH,
COCTaBJISITh CXEMBI
MepeHoca BEIIECTB U SHEPTUU B IKOCUCTEMaXx (LeH MUTaHUs);

[TpakTuyeckas pabora

YMEHUE BBITIOIHATH J1a00paTOpHbIE U MPaKTHUECKUE paboThl,
CO0JII0/1aTh MTPaBUIIa
pu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHUEM;

Jlaboparopnas pabota

YMEHHE KPUTUYCCKHU OLICHUBATh U HHTEPIIPETUPOBATH
nHpopMaInIo

OMOJIOTUYECKOTO CO/IePIKaHMs, BKITFOYAIOIYIO MICEBAOHAYYHbIC
3HAHUS U3 Pa3IMYHbIX

HMCTOYHUKOB (CpeacTBa MacCOBOM MH(MOpMAIIMH, HAYIHO-
MOMYJISIPHBIC MaTEPHUAIBI),

paccMaTpuBaTh II100aTBHBIE SKOJIOTHYECKHIE TPOOIEMBI
COBPEMEHHOCTH, POPMHUPOBATH

10 OTHOIIEHHUIO K HUM COOCTBCHHYIO TIO3UIIHIO;

VYerHbli onpoc

YMEHHE c03/]aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHbIE
coob1enus, 00001as

OM0JIOrNYeCKyI0 MH(OPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,
IPAMOTHO UCIOJIB30BaTh

MOHATUIHBIN anmnapat OUOJIOTHH.

YCTHBIN onpoc
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