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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma no yueOGHOMY mipeamery «buonorus» moctpoeHa Ha OCHOBE:
» 3akona «O06 obpazoBanun B Poccuiickoit deneparmm» Ne 273-¢3 ot 29.12.2012r.;
» IIpukaza MunoOpuaayku Poccun ot 17 mast 2012 1. Ne 413 «O0 yTBepKIeHUH (enepaTbHOTO
roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTA CPEAHEro 00IIero o0pa3oBaHus»
(3apeructpuposan 07. 06. 2012 r. N 24480)
* Ilpuxaza MunucrepcrBa npocsemienus Poccuiickoit @eneparuu ot 12.08.2022 Ne 732 “O
BHECCHHMH U3MEHEHUH B (ellepabHbIi roCyJapCTBEHHBIH 00pa30BaTebHbIN CTAaHIAPT CPEAHETO
o0rmrero 0Opa3oBaHus, YTBEPKICHHBIN MPUKa30M MUHUCTEPCTBA 0Opa30BaHUS M HAYKU
Poccuiickoit @eneparuu ot 17 mast 2012 1. Ne 413” (3apeructpupoan 12.09.2022 Ne 70034)
+ Ilpukaza MunucrepcrBa npocsemienus: Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 “O06
yTBEpKAeHUH (eaepaabHOi 00pa30BaTeIbHON POrpaMMBbl CpEAHETo o0I1ero oopasoBaHus”
(3apeructpupoBan 12.07.2023 Ne 74228)
» [lpukaza Munucrepctsa npocpemenus PO ot 02.08.2022 Ne 653 «O06 yTBepx)aecHUU
(benepaabHOTO MEPEYHs AIEKTPOHHBIX 00pa30BaTENFHBIX PECYPCOB, OMYIICHHBIX K
WCTIOJIH30BAHUIO TIPU peATN3allii HMEIOIINX TOCYIapPCTBEHHYIO aKKPEIUTAIIAIO
obpazoBatenbHbIX Tporpamm HOO, OO0, COO» (3apeructpupoan 29.08.2022 Ne 69822)
* VYueb6noro mnana MKOY COIII Ne7.

[Ipu pazpaboTke mporpamMmbl MO OWOJIOTHH TEOPETHYECKYI0 OCHOBY JUISl OTPEICIICHUS
MOIXO0J0B K (OPMHUPOBAHHMIO COJEpPKaHHUS Yy4deOHOro mpenmera «buosorus» cocTaBUIIu:
koHnentyanbHbie mojoxkeHus OPI'OC COO o B3amMOOOYCIOBIEHHOCTH IICJICH, COJEpKaHUS,
pe3ynbTaToOB O0y4YeHHs W TPeOOBaHWI K YPOBHIO TOJTOTOBKH BBITYCKHUKOB, IOJIOXKEHHUS 00
0o0ImMHUX TENSIX W MPHUHIUIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpazoBanust B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crienuduke OMOI0TuHy,
e€ 3HaueHWU B TO3HAHWM >KUBOW TMPHUPOJLI U OOECIICUCHUH CYIIECTBOBAHUS YEJIOBEUYECKOTO
obmecTBa. CoryiacHO Ha3BaHHBIM IT0JI0KEHHUSIM, OTIPEICIICHBl OCHOBHBIC (DYHKIIMH IPOTPAMMBI 110
Ounosiornu U €€ CTPyKTypa.

[Iporpamma o Ouosioruu naét mpeacTaBlICHUE O IEIX, 00 00IIel cTpaTrerun 0OydeHus,
BOCIIUTAHMS W PA3BUTHUS OOYYAIOIIMXCS CpEeACTBaMU y4deOHOro mpeamera «buosorusy,
ompenenseT 00sM3aTebHOE MPEAMETHOE COJEpP)KaHUE, €ro CTPYKTYPYy, pacupeleicHue 10
paszenaM U TeMaM, PEKOMEHIIyEeMYIO IMOCJIeI0BaTeIbHOCTh M3y4eHHs y4eOHOro marepuaia ¢
y4€TOM MEXIMPEIMETHBIX U BHYTPHUIIPEIAMETHBIX CBSI3€H, JIOTUKA 00pa3oBaTeIbHOIO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUJaIOIINXCA.

B mporpaMMe mo OHOJIOTMM TakKe YYUTBHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpEeAMETHBIM M MPEIAMETHBIM pe3yiapTaTaM oOy4deHus B (OpPMUPOBAHUU
OCHOBHBIX BHJIOB YUe€OHO-TI03HABATEIbHON JIEATEIbHOCTH/y4eOHBIX NEHCTBUN 00yJarOIMXCs M0
OCBOCHHIO COJICP)KAaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mnporpamme mno Owmonoruu (10 kmacc, 0a30BBI YpOBEHb) pealu30BaH MPHUHIIMII
MPEeMCTBEHHOCTH B H3Y4YeHHUHU Ouonoruu, Omaromaps dYemy B HeW MNpoCMaTpUBAETCS
HAIMpPaBJICHHOCTh HA PAa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAlMH  JTUYHOCTH, DKOJIOTUYECKOTO  MBIIIJICHHUS,
MPEJICTAaBICHU O 370pOBOM 00pa3e >KM3HU W OEpeKHBIM OTHOILIEHHEM K OKpYKaromei
npupoaHo cpene. [loaTomy Hapsay ¢ U3ydeHHEeM 00IIeOMOIOTHIECKIX TEOPHA, a TAK)Ke 3HAHUHN
O CTPOSHHH HBBIX CHUCTEM pPAa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTHH YIETI€HO BHUMAHUE UCTIOIb30BAHUIO MOJTY4EHHBIX 3HAHUI
B TOBCEHEBHOW JKM3HHM ISl pEIICHHUS TPHUKIATHBIX 33734, B TOM YHCIE: MPOPUIAKTHKA



HACJICICTBEHHBIX  3a00JIEBAaHUN  4YEIIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTUPOBAHHUS,
000CHOBaHMS KOJOTMYECKH I€JIeCO00Pa3HOTO MOBEACHUS B OKPYXKAIOIIEH MPHUPOTHON cpere,
a”Hajn3a BIMSIHUS XO3SUCTBCHHOU ACATCIIBHOCTU 4YCJIOBCKAa Ha COCTOAHHUC TIPUPOAHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHEC BHUMAHHS K MPUKIAJHON HAMpPaBJICHHOCTH Y4eOHOTO
npeamMeTa «bnonorus» IMPOANKTOBAHO HCO6XOIII/IMOCTBIO obOecneueHus YCHOBI/Iﬁ UL pCIICHUA
OJIHOM M3 aKTyaJbHBIX 33J1a4 MKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOPAs MPEroaraet
dbopMHpOBaHHE Y OOYYAOIIUXCS CIOCOOHOCTH aalTHPOBATHCS K H3MEHEHHSAM JHHAMHYHO
Pa3BUBAIOIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHEe cpemHero oOuiero oOpa3oBaHMsI 3aHUMAaeT BakHoe MecTo. OHa
obecrieunBaeT (GOpMUPOBAHUE y OOYYAIONIUXCSA TPEJACTABICHUNH O HAyYHOW KapTUHE MHPA,
paciupsieT u 000011aeT 3HaHUS O )KMBOU NMPUPOAE, €€ OTIIMUUTENbHBIX PU3HAKAX — YPOBHEBOU
OpraHW3alliil W DBOJIIONHH, CO3MaET YCJIOBHS JUIA: IO3HAHUS 3aKOHOB JKHUBOW IMPHUPOJIHI,
dbopmupoBaHus (yHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3/JI0POBOrO0 U Oe3omacHoro obpasa
KHU3HHU, IKOJIOTHYCCKOT'O MBIIIJICHUA, ICHHOCTHOI'O OTHOIIICHUA K JKUBOU npupoac U 4CJIOBEKY.

Bonepmoe 3Hauenwe OHOJIOTHS WMEET TaKXKE A pCHICHUS BOCIHHTATCIIBHBIX U
Pa3BUBAIOIINX 33]1a4 CPEAHETo o0IIero oopazoBanusi, coruain3anuu ooydarommxcs. 3yuenue
O0MOoJ0THH 00€eCTIeYNBAET YCIOBUS 111 POPMHUPOBAHUS UHTEIUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX
n  MHOOPMALMOHHBIX HAaBBIKOB, JSCTETMUYECKON KyJIbTYphl, CIOCOOCTBYET HHTETpaluu
OMOJIOTMYECKUX 3HAHWM C MPEeACTaBIEHUSMU M3 IPYTUX Yy4eOHBIX NMPEAMETOB, B YAaCTHOCTH,
¢bu3uky, xumMun 1 reorpaduu. HazpaHHble MOJIOKEHUS O MpeAHAa3HAUYEHUU Y4eOHOTO MpeaMeTa
«bronorus» cocTaBUIM OCHOBY JUTSI OTIPEACIICHHUS TI0IX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €TO
COJIepKaHUs, IPEJICTABJICHHOTO B TIPOTrpaMMe 110 OMOJIOTHH.

OTt60p conepkanus yueOHOTO npeameTa «bruonorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C
MO3UILUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydarouiuecs: JOJHKHBI
OCBOWTH 3HAHUS U YMEHHMs], 3HAUMMbIe Uil (popMHUpoBaHUS OOIIEH KyIbTyphl, ONpEAesonue
a/IecKBaTHOE TIOBEJICHHE 4YelIOBEKa B OKpYXalouleil MpHpoAHOIl cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOCTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUH
3aHMMAIOT DJIEMEHTBHl COJEP)KAHUSA, KOTOpble CIyKaT OCHOBOM 11  (OpMHUPOBAHUS
MPEJCTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpPa U II€HHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alUK OUOJIOrMYeCKOro 00pa3oBaHHUsl.

CrpykTypupoBaHUE coOJiep>KaHusl y4eOHOro Marepuaiga B HporpamMmme Mo OuoJioruu
OCYILIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENBHBIX 0COOEHHOCTSIX
KUBOU MPUPO/IBL, O €€ YPOBHEBOM OpraHu3alliy 1 SBOJIOIUU. B COOTBETCTBHY C 3TUM B CTPYKTYpE
yueOHOoro npenmera «buosorusy BblIeNeHbl CIEAyIOIINE COJepKaTelbHble JUHUU: «buonorus
Kak Hayka. MeTo/ibl HaydHOTO MOo3HaHUA», «KieTka kak Oumosiornueckas cucremay, «Opranusm
Kak Ouosiornueckas cuctema», «CrucreMa 1 MHOrooOpazue OpraHmuecKoro MUpay.

Henp uszydyenus yudebHOro mnpeamera «buonorus» Ha 06a30BOM ypOBHE — OBJaJICHUE
0oOy4aroUMMUCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHAILHOM OpraHu3alluu >KUBBIX CHCTEM
pa3HOTO paHra u NpuoOpeTeHHe YMEHUN HCIOJIb30BaTh 3TU 3HAHMS AJIl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM IMIPUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX TPOOIIEM.

JlocTmkeHue 1enu u3ydeHuss ydyeOHoro mnpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PeIIeHUEeM CIEIYIOUIUX 3a/1a4:

OCBOEHHE 00YJaIOIIMMUCS CHCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSX, YICHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIaX, CIyKalluX OCHOBOM i (GopMHupoBaHUS
MIPEJICTAaBICHU O EeCTECTBEHHO-HAYyYHOW KapTHHE MHpa, O METOJaX Hay4YHOTo TMO3HaHWS,
CTPOEHUHM, MHOTOOOPa3MH U OCOOCHHOCTSIX J>KMBBIX CHCTEM pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX H COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTH;

dbopMupoBaHHe y OOYJarOIIMXCS TMMO3HABATEIbHBIX, WHTEIJICKTYalbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B IpoIecce aHaIM3a JIaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISJIOB,
UJeH U MOAX0JIOB K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiiy;



CTaHOBJIEHHE Y oOOydarommxcsi oOmeld KyJabTypbl, (QYHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLIEHUBATDH SIBICHUS OKPYXAIOIIEro MUPA KXHBOW MPUPOIBI HA
OCHOBAHMU 3HAHHUU U ONBITA, OJYYCHHBIX MPH U3YyYEHUN OMOJIOTHH;

¢dopmupoBanre y oOy4aromUXCS YMEHHH HJUIIOCTPUPOBATH 3HAUYEHUE OHMOJIOTHYECKUX
3HaHUH B TPAKTHUECKOW JEATEIBHOCTH 4YeNOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA;

BOCIIMTaHUE YOSKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOHM IPHPOIHI,
HE00X0IMMOCTH OEpEeKHOTO OTHOUICHUS K HEH, COOIIOIEHUS AITUYECKUX HOPM IIPH MPOBEICHUN
OMOJIOTUYECKUX UCCIIC0BAHUM;

OCO3HAHHME LEHHOCTH OMOJOTHYECKUX 3HAHWH JUIS MOBBIIICHUS YPOBHS SKOJIOTHUYECKOU
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYIHOTO MHUPOBO33PEHUS;

MpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW JKM3HU JUIS OLEHKH
MOCJIEJICTBUI CBOEH JEATEIbHOCTU IO OTHOILEHHUIO K OKpY)XKarollel cpele, COOCTBEHHOMY
3I0pOBBIO0, 000CHOBAHUE U COOJIO/IEHUE MEp TTPO(PHIIAKTUKH 3a00JIEBAHMIA.

B cucreme cpemnnero obmiero oopazoBanusi «buonorusy, usydaemasi Ha 6a30BOM YpPOBHE,
ABIISIETCST 00SM3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIC TTPEIMETHI.

Jlst m3ydenust Ouosoruu Ha 6a30BOM YPOBHE CpEHETO 00IIero oOpa3oBaHUsi OTBOJUTCS B
10 ximacce — 34 gaca (1 gac B Hezemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

Mertomp!l MO3HAHUS KUBOM NpUPObl (HAOII0IEHNE, SKCIIEPUMEHT, OTIMCAaHKE, H3MEPEHHE,
KJ1accu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYEeCKUE PAdOThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHuEe pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus: Ouosnoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiictBa OWocucTeM H HX pa3HOOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OOChEpHBI.

JdemoHcTpauuu:

Tabmuupl u cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpPraHU3AINHU KUBOM
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyisl JJHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOCHUE KJIETKH.

XHWMHYECKUH COCTaB KJIETKU. XUMUYECKUE IEMEHTBI: MAKPOIEMEHThI, MUKPOAJIEMEHTHI.
Bona n MuHepanbHbI€ BellECTBA.

@yHKIMK BOJbl M MHUHEPAIbHBIX BELIECTB B KieTke. [logmepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIIOTH — MOHOMEpHI OeikoB. HezameHnumeie
U 3aMEHHUMbIC AMHHOKUCIOTH. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa 0enKoB. bronornyeckue GyHKIMKM OCITKOB.

®epMeHThl — Ouonoruyeckue kKaranu3aTopbel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otimuuss  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTalnu3aToOpOB.

YrneBosl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), aAucaxapuibl (caxaposa,
JaKTO3a) W MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoio3a). buomornyeckune GyHKIUU
YIJI€BOJIOB.

Jiunuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruapodoOHBIE
cBoiicTBa. buonornueckue QpyHkiuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OCJIKOB U JIMIIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu /JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[uronorusa — Hayka o kierke. KierouHas Teopusi — mpuMep B3aUMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yYEHUS KIIETKH.

Knerka kak nenoctHas xuBas cucrema. OO0Iue Npu3HaKy KJIETOK: 3aMKHYyTasi Hapy>KHast
MeMmOpana, mosekynbl JJHK kak reneruueckuii anmapat, cucteMa CHHTE3a OesKa.



Tumbl  KIETOK: JyKapuOTHYecKass H mpokapuoTudeckas. OCOOCHHOCTH CTpPOEHHS
npoKaproTHUecKor KieTku. Kierounas crenka Oaktepuii. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, MX (DYHKIIHH.
[Tna3marnueckass memOpana, e€ cBoicTBa W (yHkumu. LlurommazmMa u e€ OpraHoOMIBI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [ombmku, m3ocomsl. [loryaBToHOMHBIE
OpraHouibl KIETKH: MUTOXOHIPUH, I1acTuibl. [IporicxoxkaeHre MUTOXOHIpUH U riacTua. Bust
mwiactul. HememOpaHHble OpraHOMIbl KIETKUA: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHouA0B KIIETKU. BKitoueHus.

SAnpo — perynsTopHslil neHTp kinetku. CTpoeHue aapa: saepHas 000J0uKa, KapuoIuiasma,
XpOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHYECKHX D3JEMEHTOB B HEXKHUBOH IPUPOJIEN,
«PacrnpeneneHne XuMUYECKUX IEMEHTOB B )KUBOU ITPUPOIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIMIIAa XUMUYECKHX S3JEMEHTOB», «CTpoeHHE
MOJIEKYJBI BOJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl ATO», «CTtpoeHue 3ykapuoTU4ecKon
KIeTKW», «CTpOeHuE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHUYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

O6GopymoBaHue: CBETOBOM MHKPOCKOI, OOOpYJAOBaHHWE ISl MPOBEICHUS HAOIOJICHHM,
M3MEpEeHul, IKCIEPUMEHTOB, MUKPOTMpENapaThl PacTUTENIbHBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTUYecKue padoThbi:

JlaGopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHUYECKOW aKTHBHOCTH (PEpMEHTOB (Ha
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlaGopatopnast pabota Ne 2. «M3yueHue CTpOCHUS KJIETOK PACTEHUH, KUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboyu3M. AccuMwisanus (TUTacTUYECKH OOMeH) |
TUCCUMMIIALUSA (PHEpreTuYecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BELIECTB M SHEPTUU B MIOHUMAaHUHU MEeTa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIM U TeTepoTpodHbii. Pons pepMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUU YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHOBas (Qa3pl ¢GoTocuHTe3a. Peakiuu QorocuHresa.
DddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emuie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3HUpyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a Ui KU3HU Ha
3emuie.

OHepreruyecknii oOMeH B KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHepreTuueckoro ooMeHna. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe oOkucieHHMe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENBHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakium wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmmzanus
reHeTHUYecKoi MHQopMaruu B KieTke. ['eHeTHuecKuil KOJ U e€ro CBOMCTBA. TpaHCKpUINIIHS —
maTpuuHblil cunTe3 PHK. Tpancnsuus — 6nocunres Genka. Drtansl TpaHchsauu. KoaupoBanue
aMHHOKHUCIIOT. Posk pubocoMm B GruocunTe3e Oernka.

Hexnerounsie ¢popmbl )ku3HU — BUpYChl. McTopust oTkpbiTus Bupycos (. 1. IBanoBckuit).
OcoOeHHOCTH CTpOEHMsI M KM3HEHHOTO IMKJIa BUpycoB. baktepmodaru. bonesnu pactenui,



KUBOTHBIX M UYEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo30ymutens CIIM/la. OOpaTtHas TpaHCKpunius, peBepraza M uHTerpasa. I[Ipodumakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoHncTpaumnu:

[optpetsl: H. K. Konpuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl:  «Tunel  muTanws», «Metabomu3am»,  «MUTOXOHAPHUSY,
«QHepreTuueckuil oomen», «Xiopomnact», «Porocuntes», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «[eHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu ku3HeHHbIH 1wmkn Bupyca CIIM/la, OGaxrepuodaray,
«Penmukarusa JJHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yasoenue [IHK u tpanckpunmms», «buocunres
6enka», «CTpoeHue KIeTKku», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBU/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, Wiau KU3HEHHBIM 1ukn kinetku. Mutepdaza m mwuros. Ilpomeccsl,
npoTtekamomue B uHTepdaze. Pemnmmkanus — peaknus marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUIHBIM XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHN3MOB.

Henenue knetkn — Muto3. Cragnn muto3a. IIponeccel, mpoucxoaamiue Ha pa3HbIX CTAAUSAX
MHTO3a. BHOJIOrHYECKHil CMBICT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

DopMBbI pa3MHOKEHHS OPraHU3MOB: 0€CToJI0e 1 oJI0Boe. Buabl 6ecnonoro pa3sMHOKEHUS:
JiefieHue HaJlBoe, MOYKOBaHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE, BEreTaTHUBHOE
pa3MHokeHue. VICKycCTBEHHOE KJIOHUPOBAHNE OPTraHU3MOB, €0 3HAYEHHUE IS CEJICKIIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECIOJIOrO.

Meiio3. Craguun meio3za. [Ipoueccel, mpoucxonsdimue Ha craausx menosa. [loBenenue
XpoMocoM B Meiio3ze. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHHUKHU M sSMYHUKHU. OOpa3oBaHHE U Pa3BUTHE MMOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
SiilleKiIeTka) — crepMaroreHe3 U oBoreHe3. (OcOOEHHOCTH CTpOEHUS SHIEKIETOK W
cnepmaTto3onaoB. Omnonorsopenue. Ilaprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (dPMOpPUOTECHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUA Yy MO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHHE, TacTpyisiLus,
opranorenes. [loctamOpronanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: IPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BbI3bIBaTh BPOKJIEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOEHUE CEMEHU, CTauu
pa3BUTHSL

JdeMoHcTpanum:

Tabmuie! u cxembl: «DOpMbl pa3sMHOKEHHUS OPraHU3MOBY, «/IBOITHOE OIIOIOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUI, «JleneHne KIeTKu OaKkTepuii»,
«CTpoeHHe TOJOBBIX KIETOK», «CTpoeHue xpomocombsl», «KieTouHblll HUKI», «Pernmkanus
JTHK», «Muto3», «Meio3», «lIpsimoe u Henpsimoe pa3Butue», «l'aMeTorenes y MIeKOmUTAIOIIUX
U 4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3aA.

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uabl MIIEKOIMHMTAIOIIETO»,
«SliiexseTka MIEKOIUTAIOIIEr0», «KapnoknuHes B KIeTKax KOpEIKa JTyKa», MarHUTHAsI MOJEIIb-
anmukamnus «/lenenue kierkuy, moaens JJHK, moxens MeradazHoi XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast pabota Ne 3. «HabmogeHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTaxy.



Jlaboparopuass pabotra Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJjib LUTONOTMM M
AMOPHOJIOTUH B CTAHOBIICHUH T€HETUKU. BKiIal pOCCUNCKHX U 3apyO0eKHBIX YIEHBIX B PA3BUTHC
reHeTUKH. MeToapl TEeHETHKHA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUECKUE TOHATH. ['eHeTH4ecKass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHUS  TNPU3HAKOB, ycTaHoBieHHbie [.  Menzaenem.
MonoruOpuaHoe CKpemuBanue. 3aK0H eIMHO-00pa3usi TMOPUIIOB MepBOro mokosieHus. [IpaBmino
JTOMUHUPOBAHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcroTel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelmuBaHuE. 3aKOH HE3aBUCHMMOTO  HACJIEIOBAHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUs. AHAIU3UPYIONIEEC CKpEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIUBAHUS ISl ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuenjeHHOMY
HacJe0BaHuI0 TeHOB. HapyllieHue cierienrsi TeHOB B pe3ysibTaTe KPOCCHHTOBEpa.

XpOoMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYIECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 10JIa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omorameTHele W TeTepoTaMeTHBIC OpraHW3Mbl. HaciiemoBaHWe NTPHU3HAKOB, CIEIUICHHBIX C
TTOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HacJeACTBeHHas. Postk cpenbl
B HEHACIICJICTBEHHOW W3MEHYMBOCTH. XapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psa 1 BapuanroHHas kpuBas. Hopma peakuun npusnaka. KoindecTBeHHbIE U
KauecTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIM(UKALMOHHONW H3MEHYUBOCTH.

HacnencrBenHnasi, iy reHoTUNHUYecKasi, "3MeHUYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTb.
Meiio3 W TMOJOBOM TpOIleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHunBOCTh. Kiaccudukanuss myranuil: reHHble, XpOMOCOMHbIE, I'eHOMHBIe. YactoTa u
MPUYUHBI MyTaluid. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka uenoBeka. Kapuotum dyenoBeka. OCHOBHBIE METOJbl T€HETHKU YEJIOBEKa:
reHealornyeckuii, OJNM3HELUOBbIM, IMTOr€HETUYECKUI, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTudeckuid. COBpPEMEHHOE ONIpPENEIEeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHuEe, B ToM uucie ¢ nomouipio [Il[P-ananu3za. HacnenctBennsie 3a0osieBaHUs
4yelnoBeKa: TreHHble Ooyie3HW, OOJIE3HH C HACIEACTBEHHON MpPEIpacroiokKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMIBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKYA U JIEUCHUS] TeHETHUYECKUX
Oone3nell. MeauKo-reHeTHUeCKOe KOHCYAbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPeIOTBPAILIEHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanum:

Ioptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuiel u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 IUTOTeHETHUYECKas OCHOBAY,
«3aKOH pacHIeIUVIeHUs] M €ro UUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemuBanue», «lluTomornyeckne OCHOBBI AUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3anMoIelicTBHE aJIETIbHBIX T€HOBY, «] €eHeTHnUecKue KapThl paCTEHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEAOBAHUS, CLEIJIEHHOTO C TOJIOMY,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukamoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHKa Tpymm KpoBu», «MyTanuoHHas
W3MEHYUBOCTHY.



Ob6opynoBanue: MozenH-amuMKanud «MoHOruOpuaAHOEe CcKpemuBaHue», «HemomaHoe
JOMHMHHpOBaHUe», «/luruOpunHoe ckpemmBanue», «llepexkpéct Xpomocom», MHUKPOCKON U
MuKponpemnapar «/Ipozodpunay (Hopma, myranuu HOpMbI KPbUILEB U OKPAcKH Tela), repoapuii
«I'opox OCEeBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 5. «M3y4eHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEILMBAHUS Y IPO30(PUIIBI HA TOTOBBIX MUKPOIpENnapaTaxy.

Jlaboparopuas padota Ne 6. «M3yueHne Moau(pUKAIIMOHHOW U3MEHYHBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO PsAJa U BApUALIMOHHON KPUBOI».

Jlabopatopnass pabGora Ne 7. «AHanmu3 wMyrammid y Jpo30QWIBI Ha TOTOBBIX
MUKpOIpenaparax».

[IpaxTnueckas padota Ne 2. «CocTaBiieHre U aHAJIN3 POJOCIOBHBIX YEJIIOBEKa».

Tema 7. Cesnekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJIeHHE CENeKIMU U noMecTukamus. Yuenue H. U.
BaBuiioBa 0 ILeHTpax NPOUCXOXKJIEHUS U MHOrooOpaszusi KyJIbTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, ILITAMM.

CoBpemMeHHbIE METOJbl CeNeKIMH. MaccoBbli U MHIAUBUAYAIbHBIN OTOOpHI B CENEKLUU
pacTeHuii u XUBOTHBIX. OlleHKa 3KcTepbhepa. bIN3KopoACTBEHHOE CKpEIlUBaHWe — MHOPHUAMHT.
Uucras muauns. CkpenuBanne YUCTHIX JTHHUH. ['eTeposuc, unu rubpuanas cuia. HepoacreenHoe

CKpelmMBaHue — ayrOpuauHr. OtganéHHas rubpuauzanus U e€ ycnexu. VcKyccTBeHHBIN
MYTareHe3 M IMOJY4YEHHE NOJMIUIONAOB. JIOCTM)KEHUS CENEeKUWH PpAacTEHWH, XUBOTHBIX U
MHKPOOPraHU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTamlbl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrennsix opranmsmoB. Kiierounas wumkenepus. Kietodnbie
KYyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BbICOKOIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JITHYeckue mpodiemel. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuinos, 1. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. NBaHoB.

Tabmuipel u cxembl: kapra «LleHTpbl MPOUCXOXKIEHUS M MHOTO00Opasus KyJIbTYpPHBIX
pactenuii», «llopoasl noMamIHUX )XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHU», «OTnanéHHas
rubpunmzamnus», «Pabotel akamemmka M. @. HWBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IHCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IPAKTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTIDKEHUS CEJeKIMU PACTeHUU M JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 BMOJIOTMM HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBaroTcs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
MNpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE€3yabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BbBIIEIEHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOW  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEIETICHHIO,
HaJIM4Yue M™MOTHUBAIIUN K O6yT~I€HI/IIO 6I/IOJ'IOFI/II/I, HCJICHAIPABJICHHOC Pa3BUTHUC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH O0OYUaIOIINXCs PyKOBOACTBOBATHCS B CBOEH
ACATCIIBHOCTH LHCHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH CHUCTCMCE OHOJIOTHYECKOTO
o0pa3oBaHus, HATMYUE IKOJOTHYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJTH U CTPOUTH
JKNU3HCHHBIC IVIAHBI.

JImgHOCTHEIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bnonornsay JOCTUT'aOTCSA B C€IHUHCTBE
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHU C TPpaJUIIHMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMU, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEICHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUS, Pa3BUTHUA BHYTpeHHefI MO3WIHUU JIMYHOCTH, IMAaTpUOTU3MA,
YBOXEHMSI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaXeHHs, OEpEeKHOr0  OTHOIIEHHWS K  KyJAbTYpHOMY  HAaCIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKaroLIen cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi pyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHUM, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  OOIIeCTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTH B IPOILIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHcKOro BOCIIMTAHMSI:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarolierocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATEIbHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIIbHBIX 33/1a4, BHITIOJIHEHHH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIIGHHUIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME y4YUTBIBaTh B CBOUX JCUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIOJIEH ¢ pa3HbIMU yOEKACHUSAMHU, KyIbTYPHBIMHU LIEHHOCTSIMH U COLUATbHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COJEPKAHNUS;

TOTOBHOCTh K TYMAaHUTAPHOMN M BOJOHTEPCKON NESTENLHOCTH;



2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW UIACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoaMHOM, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOI SI3bIK U KYJBTYPY, MPOIILJIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHUE K IPUPOTHOMY HACIIEIUIO U MAMSITHUKAM IPUPOAbL, TOCTHKEHHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIA]T POCCHICKUX YIEHBIX B CTAHOBIICHUE U PA3BUTHE OHOJIOTHH,
MMOHMMAaHMs 3HAYCHUS] OHOJIOTMM B TIO3HAHUM 3aKOHOB TMPHUPOJBI, B JKHU3HU 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast YOS IEHHOCTh, TOTOBHOCTD K CIIY’KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MMOBEICHHUS;

CrOCOOHOCTH OIIEHUBATh CUTYAITUIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh HA
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHHUI;

TMOHUMAaHHE YMOITMOHAIBHOTO BO3CHCTBUS KUBOW TPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHWIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE IPOSBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArOINoJIyYHs:

MMOHMMAaHHE U pean3aIys 3J0pOBOro M 0e30MmacHoro o0pasza Ku3HU (3I0POBOE MTUTAHUE,
coOIoicHHe TUTHEHUYECKUX MPAaBWJI U HOPM, COaTaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynspHas (¢u3nyeckass aKTHBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LIEHHOCTH MpaBWJI HWHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYyallUsIX, YIPOKAIOIIMX 3I0POBbIO U )KU3HU JIFOCH;

OCO3HAHHE TOCIEACTBUM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS aJIKOIrOJs,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOIMYECKON M COLMAIbHON HAIPaBIEHHOCTH,
CIOCOOHOCTh MHULIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHSATH TAKYIO JESTEIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHAIBHON AESTeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynyiieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KyAbTYphl: MPHOOpETEHHE OMBITA TIAHUPOBAHUS
MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEJCTBUMN JUIsI OKPY)KAIOIIEH Cpe/ibl;

OCO3HaHHKE TTI00aIHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MyTei UX peIIcHHS,;

CIOCOOHOCTH MCTOJIB30BaTh MPUOOpPETaeMble MPU W3YYEHUU OMOJIOTUU 3HAHUS U YMEHUS
MPU pEIICHUH TPOOIEM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJOIOIB30BaHHEM (COOIOIeHUE



IIpaBWJI NOBEJAEHUS B MPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATHE JCUCTBUM, NMPUHOCIIIMX BPEH OKPYXKAIOMIEH NPUPOIHOU Cpene,
yYMEHHUE TPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJOTHYECKHUE MOCIEACTBHS MPEANPUHUMACMbIX
JNEUCTBUN U NIPEAOTBPAILATh UX;

HaJM4Yue€ Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESITEIbHOCTH  JKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JAESITEIBbHOCTH SKOJOTHYECKON HAIPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHUS:

C(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MpaKkTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXAY JIFOJIbMU U IO3HAHUS MUPA;

MOHMMaHHe creuu(uKu OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ poiau B (OpPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LEJIOCTHOTO MPECTaBICHHsI 00 OKpYKaIOLIEM
MHpEe KaK O €IWHCTBE TMpUPOJIbl, 4YeJOBEKa M O0O0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEHN U pEeIIeHUH POoOJIeM COXpaHEHUs! IPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecrieueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoobieMbl pa3BUTHSL YEJIOBEUECTBA, MOKCKA IMyTel BBIX0Ja U3 TI00aTbHBIX
AKOJIOTMUECKUX Ipo0sieM U o0ecrieueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
HCIO0JIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYECHUH OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIMICHUS OOIIei
KYJIbTYPbl, €CT€CTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIHOHAIbHON
IPAaMOTHOCTH OOy4JaroImuXxcs, opMUPYyEeMO MPH U3YICHUH OHOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TOJydaeMmble 3HAHUS MJIs aHalu3a U OOBACHEHUS SBJICHUU
OKPY)KAIOIIEr0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTh OOOCHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M HMEIOIIUXCS [aHHBIX C LENbI0 IMOJYyYSHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul PEIICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaLUAX;

OCO3HAHHE IICHHOCTH HAayYHOU NEeSATEeNbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30oBaHUI0 M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUU B COOTBETCTBHUH C >KU3HEHHBIMH
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHUS y4eOHOro mpeameTa «buONOTHS» BKIIOYAIOT:
3HaYUMBbIe JUI1  (OpMHpOBAHHS MHMPOBO33PEHHS OOYYAIOIIUXCA  MEXIAUCIUIITUHAPHBIC
(MexmpeMeTHbIE) 0OIIeHaAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTeMa, HAay4yHbIM (haKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeoBaHUe, HAOIIOJCHUE, W3MEpPEHHUe, SKCIEPUMEHT U APYruX), YHHUBEPCAIbHbBIE
yueOHbIe JecTBUS (MO3HABAaTEIbHbIC, KOMMYHUKATUBHBIC, PETYSITUBHBIC), 00ECIICUNBAOIINE
¢dbopmupoBanre (YHKIHOHATBHONW T'PAMOTHOCTH M COLIMANIBHOW KOMIIETEHIIMU OOYUYarolIuXcs,
CIOCOOHOCTh oOyyaromuxcs MCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,



MHUPOBO33PCHUYECKUE 3HAHUS M YHHBEpCaJlbHbIC Yy4eOHBIC ICUCTBHS B IO3HABATEIHHOU U
COLIMAJIbHON ITPAKTHUKE.

MetanpeaMeTHbIe Pe3yabTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETro O0Imero o0pa3oBaHUS
JOJKHBI OTPaXKaTh:

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /1€HiCTBUAMM:

1) 0a30BbIe JJOTHYECKHE JeHCTBUA:

CaMOCTOSITENIBHO (DOPMYJIMPOBATh M aKTyaIM3UPOBATh MNPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

WCIIOJIb30BATh MTPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS (aHAIN3a, CHHTE3a,
CpaBHCHHS, KIACCHU(PUKAIUU, OOOOIICHUS), PACKPHIBATh CMBICI OHOJIOTHYSCKUX ITOHSATUH
(BBLACTATH UX XapaKTEepPHbIC MPU3HAKU, YCTAHABINBATD CBS3U C APYTUMH MOHATHIMHU);

OTIPENeNsATh IeNU JeATEeTbHOCTH, 3a]aBas MapaMmMeTpbl U KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTH PE3YJIbTATHI AEATEIHHOCTH C MMOCTABICHHBIMU IIEJISIMHU;

HCII0JIb30BAaTh OMOJOTMYECKUE MOHATHS JUIsl OObsACHEHUs (AKTOB M SIBICHUN >KUBOU
TIPUPO/IBI;

CTPOMUTD JIOTHYECKHUE PACCYXICHUs (MHIYKTUBHBIC, IEyKTUBHBIE, [10 AaHAJIOTHH ), BBISBJISIThH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUX, (OPMYIUPOBATH BHIBOJBI U
3aKITIOYCHUST;

MIPUMEHSTh CXEMHO-MOJICTIbHBIE CPEJICTBA ISl TPEJCTABICHUS CYIIECTBEHHBIX CBS3EH WU
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs TTPOOJIEMBI C YIETOM aHaIN3a UMEIONTUXCS MaTepUaTbHbIX
Y HeMaTepHuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHMBATH COOTBETCTBHUE PE3yJIbTAaTOB ILEJNISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPA0OTy B YCIOBHUSX pEAIbHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbI€E HCCIEN0BATEILCKHE JeCTBUA:

BJIQJIETh HABBIKAMHU Y4EOHO-HUCCIIEIOBATENIBCKONW U MPOEKTHOM AEsITeNbHOCTH, HaBBIKAMU
paspeleHus npooieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOMCKY METOJIOB
pelIeHUs MPAKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH IO IOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpPIpETAINH, MPeoOpa30BaHUI0 U NMPUMEHEHHIO B YUYEOHBIX CHUTYalUsX, B TOM YHCIE MHpU
CO3JaHUU YYEOHBIX U COLMAIIBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Ja4ydl B 00pa30BATENIbHOUN NEATENBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TPUYUHHO-CJIEJICTBEHHBIE CBS3M M aKTyaJlM3UpPOBaTh 3a7ady, BBIIBUTATb
TUNOTE3Y €€ pelieHus, HaX0IUTh AprYMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKIACHUIA, 3a1aBaTh
rapaMeTpbl U KPUTEPUHU PELLICHHUS;

aHAJIM3UPOBATH MOJYYEHHBIE B X0O/I€ PELICHUS 33/1a4H Pe3yIbTaThl, KPUTUYECKU OLICHUBATh
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpEeHOoca CPEACTB U CIOCOOOB JIEHCTBUS B
podecCHOHANBHYIO CPENy;

yMeTh TEPEHOCUTh 3HAaHUS B  T[O3HABAaTEJIbHYDO U  MPAKTUYECKyl obnactu
KU3ZHEACSITEIIbHOCTH;

yMeTh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX PEIMETHBIX 00JIacTeill;



BBIIBUTaTh HOBBIE HJICH, MpelaraTb OpPUTMHAIBHBIC TOAXOJbl W PEIICHHUS, CTAaBUTh
po0OsIeMBbl ¥ 3a/1a4u, IOIYCKAIOIIUE allbTepHATUBHBIEC PEIICHUSL.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(MOpMANHUU (TEKCTE y4eOHOro mocoOwus,
Hay4YHO-TIONYJISIPHON JIMTEpaType, OMOJIOTMUECKUX CI0BApsIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax HaHHBIX, B VIHTEpHETE), aHAIM3UPOBaTh MH(POPMALMIO PA3IUYHBIX BHIOB U (opm
IIpEJICTaBICHMS], KPUTUUECKHU OLIEHUBATh €€ IOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoOBaTh 3aMpochl W TPUMEHATH DPA3UYHBIE METOJBl IPU TIOHUCKE H OTOOpe
Ononorndeckoi HHPOpMaIUH, HeOOXO0IUMOM TSl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUA HH(POPMALNOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPLIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAbHYIO (QOpMYy MpeACTaBIEHUS OHOJOrHYECKON
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYToe€);

HCIIOJIb30BAaTh HAyYHbIN $3BIK B KAuyeCTBE CpeACTBa IHpH paboTe C OHOJOrH4YecKOn
nHbOpMaNMel: TPUMEHITh XUMHUYECKHE, (PU3MUECKHEe M MAaTEMaTHYECKHE 3HAKH M CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W MpPeoOpa30oBhIBATh 3HAKOBO-
CUMBOJINYECKUE CPEJICTBA HATJISITHOCTH;

BIIQJIETh HAaBBIKAMHM DPACMO3HABAHWUSA W 3allUThl WHQpOpMAWH, HWHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

Ogiaenne yHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSAMU:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUA BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHaJiore
WIM TUCKYCCHUHU TIO CYIIECTBY 00CYXJaeMoil TeMbl (yMeHHE 3aJaBaTh BOIPOCHI, BBICKA3hIBATh
CYXJECHHUS OTHOCHUTENIbHO BBIMOJHEHUSI NpeyiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYIMX YYACTHUKOB JAUAJIOTa WA JUCKYCCHH);

pacro3HaBaTh HeBepOaJibHbIE CpeACTBA OOLIEHMS, MMOHUMATh 3HAUYEHHE COLIMAJIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOHPIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CHOcOOaMU OOIIEHMS] M B3aMMOJCIHCTBHUS, MOHUMATh HaMEpEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMecTHa AeITeJbHOCTh:

MMOHMMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelieHn OMoJoruYeckor mpooieMbl, 000CHOBBIBATH HEOOXOUMOCTh MIPUMEHEHHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YyueOHOM 3a/1auu;

BBIOMpATh TEMaTHUKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JeSTeNbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH
JEUCTBUS MO €€ TOCTHXKEHUIO: COCTABIIATH IIJIaH JeWCTBUIA, paCIIPEeNIATh POJIH C YUETOM MHEHUIN
YYaCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOTHI;

OLICHUBATh Ka4eCTBO CBOErO BKJAJa W KaKJOro y4acTHMKAa KOMaH]bl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularath HOBBbIE NPOEKTHI, OLEHHBATh MJEH C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IMO3UTHBHOE CTPATETMUYECKOE TIOBEJCHHE B Pa3IUYHBIX CHUTYalUsX,
MPOSIBJISATH TBOPUECTBO U BOOOpaskeHHUE, ObITh HHUIIUATHBHBIM.



OBiajeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

1) camoopranusanus:

UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pELUICHHS B
YKU3HEHHBIX U Y4€OHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUHN 1IEJI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U TMOCTYNKAX IO OTHOLICHUIO K >KUBOM IMPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKaIOILUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [IO3HABATEIbHYIO AEATEIbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTECIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbI C YUETOM UMEIOLIUXCSA PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEILICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKON 3PYTUIIMHN B pa3HBIX 001aCTAX
3HaHMUH, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBHI B JESTEIBbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUs COBEPIIAEMbIX JEHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BATh MPUEMBI pedieKcun
JUIS OLIEHKU CUTYAalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsiTHe ceOsl U APYrUX:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJJOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pe3ynbraThl ocBoeHus nporpammbl COO nmo Ouosoruu Ha 6a30BOM YpOBHE
BKJIFOYAIOT crieruduueckue Uit yueOHoro npeamera «buosorus» HaydHble 3HaHHS, YMEHUS U
crnocoObl JeMCcTBUH IO OCBOCHMIO, HHTEpHpeTalMd W HpeoOpa3oBaHUIO 3HAHWM, BUIbBI
NEeATeIbHOCTH 110 IOJIyYEHHUI0 HOBOTO 3HAHUS M INPUMEHEHUIO 3HAHUIl B pa3IMYHbIX Y4eOHBIX
CUTYAallUsAX, @ TAKXKE B PEAJIbHBIX )KU3HEHHbIX CUTYallUsX, CBSI3aHHbBIX ¢ Ouosorueit. B mporpamme
IIPEIMETHBIE PEe3YJIbTaThl IPEJCTABIICHBI 110 I0J1aM 00yUeHHS.

[IpenmeTHble pe3yabTaThl OCBOEHUS yueOHOTro npeameTa «buonorusy» ¢ 10 knacce nomxHbl
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHMM O MECT€ W POJIM OUOJOTMH B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4YHOT'O MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, PyHKIIMOHAIBHOW I'PaMOTHOCTH YeJIOBeKa JUIs peLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATHUH: KU3HB, KIIETKA,
OpranusM, MeTadou3M (0OMEH BEIECTB U MTPEeBpaIleHHe SHEPTUH ), TOMe0cTa3 (CaMOperyssnus),
YpOBHEBas  OpraHM3alusi  JKUBBIX  CHCTEM, CaMOBOCIPOU3BEAECHHE  (pErmponyKuus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;



yMEHHUE Wu3JaraTb OHOJOTMYECKHE TEOpuH (KJIETOYHAas, XPOMOCOMHAas, MYTallMOHHAas,
[EHTpaJIbHAs J0TMa MOJIEKYIsIpHOW Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yueHus (0 meHTpax MHOT000pa3us 1 MPOUCXOXKACHUS KyIbTYpHBIX pactenuid H. 1.
BaBuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIaJIeTh METOJaMH HAyYHOTO TO3HAHHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus M IPOBEICHHE OHOJIOrMYECKOIro
AKCIEPUMEHTA, BBIJBM)KCHUE TMIIOTE3bl, BBISBICHHUE 3aBUCUMOCTU MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIbl HA OCHOBAHUU MOJIY4YE€HHBIX PE3YJIbTATOB;

YMEHHE BBLJIEISTH CYIIECTBEHHbIE NMPU3HAKU BHPYCOB, KIIETOK MPOKAPUOT U DYKApHOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX OPraHH3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MPEBPALLEHUS SHEPTUU B KIIETKE, (POTOCHUHTE3a, IJIACTUYECKOIO M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOXKEHUS, UHAUBUAYAJIHLHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHME MPUMEHAThH MOJTYYEHHbIE 3HAHUS JUISl OOBSICHEHUS] OMOJIOTHYECKHUX IPOLIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIIEHUI B IOBCETHEBHOM KU3HHU € LENbI0 00eCT eUeHU s
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSl OKPYXKAIOMIMX JItOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKpYXKAloIIed MNPUPOAHON cpele, NMOHMMaHHE HeoOXOIUMOCTU
WCIOJIb30BAHUS JTOCTHKEHUI COBPEMEHHON OMOJIOTMM U OMOTEXHOJIOTHH sl pallMOHAIBHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh 3JIEeMEHTapHble TEeHEeTHYEeCKHE 3a/Jadd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJEeJI0BaHUE, COCTABISATh CXEMbl MOHOTMOPUIHOTO CKpEIIMBaHUS
JUIA TIpe/ICKa3aHus HacleA0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBINOJIHATh JJAOOPATOPHBIE M MPAKTUYECKUE paboThl, cOOMIONaTh NMpaBuia MpU
paboTe ¢ yueOHBIM U JJa00PATOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHUYECKH OLICHMBAaTh M HHTEPIPETHPOBATh HH(OpMAIUI0 OHOIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBO# MH(OpMaIK, HayYHO-IIOMYJISIPHbIE MaTepUalbl), STUHYECKHE ACIEKThl COBPEMEHHBIX
HCCIIEIOBAaHUI B OMOJIOTHH, MEMLIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 0000mas
OMOJIOTUYECKYI0 HH(POpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TI'PaMOTHO HCIOJb30BaTh
MOHSATUHWHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue

padoThbI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCcypChl

1 buonorus kak Hayka

0.5

POII https://resh.edu.ru/

Wudoypox https://infourok.ru/

MynbsTrypoxk https://multiurok.ru/

Hcnopran https://nsportal.ru/

bu6moreka IIOK https://m.edsoo.ru/7f41¢292

2 JKuBrle cucTeMbl U UX
Opra"u3arus

PO https://resh.edu.ru/
Hudoypox https://infourok.ru/

Mynbtuypox https://multiurok.ru/
Hcnopran https://nsportal.ru/
bubnmuoteka [{OK https://m.edsoo.ru/7f41¢292

3 XUMUYECKUH COCTaB U CTPOCHUE
KIIETKU

POII https://resh.edu.ru/
HNudoypok https://infourok.ru/
Mynetrypok https:/multiurok.ru/

Hcnopran https://nsportal.ru/
bubmuoteka I{OK https://m.edsoo.ru/7f41¢292

4 KusaeneaTeabHOCTh KIETKHA

POIII https://resh.edu.ru/
Hudoypoxk https://infourok.ru/
Mynbetuypoxk https:/multiurok.ru/

Hcnopran https://nsportal.ru/
bubnmuoteka I{OK https://m.edsoo.ru/7f41¢292

5 Pasmuoxenue u
WHIUBUAYyaIbHOE Pa3BUTHE
OpraHU3MOB

POIII https://resh.edu.ru/
Nudoypoxk https://infourok.ru/
MynsTypoxk https://multiurok.ru/



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/

Hcnopran https://nsportal.ru/
bubnnoreka LIOK https://m.edsoo.ru/7f41¢292

HacnenctBeHHOCTD U
HN3MCHYUBOCTH OpFaHI/I3MOB

1.5

POIII https://resh.edu.ru/
Wudoypox https://infourok.ru/

MynpTuypox https://multiurok.ru/
Hcnopran https://nsportal.ru/
bu6mmoreka IIOK https://m.edsoo.ru/7f41¢292

Cenekuust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUH

POIII https://resh.edu.ru/
Wudoypox https://infourok.ru/

MynbsTrypoxk https://multiurok.ru/
Hcnopran https://nsportal.ru/
bu6mmoreka [IOK https://m.edsoo.ru/7f41¢292

PesepBHOE Bpems

POHI https://resh.edu.ru/

HNudoypok https://infourok.ru/

Mynbtuypox https://multiurok.ru/

HcmopTan https://nsportal.ru/

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://nsportal.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f41c292

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosnuyectBo yacos Jara
Ne DJIeKTpOHHbIe HH(poBbIe
Tema ypoka Konrpoububie | IlpakTHyeckue ITo DaKTHYECKH
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoTsI IUIAHY

buosnorus B cucreme 1 InternetUrok - https://interneturok.ru

HayK POIII - https://resh.edu.ru
AKnacce - https://www.yaklass.ru
®oxcdopn - https://foxford.ru
Hudoypox
bu6moreka [IOK
https://m.edsoo.ru/863e632a

MeTtonap! Mo3HaHUS 1 0.5 InternetUrok - https://interneturok.ru

YKUBOU MTPUPOJIBL. POIII - https://resh.edu.ru

[IpakTnueckas pabota AKnacc - https://www.yaklass.ru

Ne 1 «Mcnons3oBanue ®doxchopn - https:/foxford.ru

Pa3IMYHbBIX METOJIOB Hudoypok

MpY U3Y4YCHUU bubnuoreka [JOK

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

00BEKTOBY

buonorunueckue 1 InternetUrok - https://interneturok.ru

CUCTCMBI, ITPOUCCCHI U
HUX U3YYUCHUC

PO - https://resh.edu.ru
SKnacc - https://www.yaklass.ru
®doxchopn - https:/foxford.ru
HNudoypox

bu6mmoreka [JOK
https://m.edsoo.ru/863e6564



https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e632a
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e6122
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e6564

XMMHUYECKUI COCTaB
KieTku. Boma n
MHHEPAIBbHBIE COJIA

InternetUrok - https://interneturok.ru
POIII - https://resh.edu.ru

SKmacc - https://www.yaklass.ru
doxkcdopn - https://foxford.ru
HNudoypox

bu6mmoreka [{OK
https://m.edsoo.ru/863e674¢e

benku. CoctaB u
CTpOEHHE OEIKOB

InternetUrok - https://interneturok.ru
POIII - https://resh.edu.ru

SKmacc - https://www.yaklass.ru
®oxcdopn - https://foxford.ru
Hudoypox

bu6moreka [IOK
https://m.edsoo.ru/863e6b72

DepMEeHThI —
OHMOJIOTHYecKHe
KaTaJan3aTophbl.
JlaGoparopnas pabora
Ne 1 «M3yuenue
KaTAJINTUYECKOU
aKTUBHOCTH
(dhepmeHTOB (Ha
IpuUMepe aMuiIasbl
WJIH KaTallasbl)»

0.5

InternetUrok - https://interneturok.ru
PO - https://resh.edu.ru

SAKnacc - https://www.yaklass.ru
®doxchopn - https:/foxford.ru
Nudoypok

bu6mmoreka [JOK
https://m.edsoo.ru/863e6b72

VYraesoasl. JInnuasl

InternetUrok - https://interneturok.ru
PO - https://resh.edu.ru

SKnacc - https://www.yaklass.ru
®doxkcedopn - https://foxford.ru
HNudoypox



https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e674e
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e6b72
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e6b72
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/

bu6mmoreka [{OK
https://m.eds00.ru/863e6870

8 Hyxnennosbie InternetUrok - https://interneturok.ru
KkucyioThl. ATD POUI - https://resh.edu.ru
AKnacce - https://www.yaklass.ru
doxkcdopn - https:/foxford.ru
HNudoypox
bubmmoreka [{OK
https://m.edsoo.ru/863e6dSc
9 Hcropust u meToab InternetUrok - https://interneturok.ru
WU3YyYCHUS KIIETKH. PO - https://resh.edu.ru
Knerounas teopus SKnacc - https://www.yaklass.ru
®doxchopn - https:/foxford.ru
Nudoypok
bu6moreka [IOK
https://m.edsoo.ru/863e6e88
10 Kietka xak nenocrHas InternetUrok - https://interneturok.ru
JKUBas CHUCTEMa POIII - https://resh.edu.ru
SKunacc - https://www.yaklass.ru
®doxchopn - https:/foxford.ru
Nudoypok
11 Crpoenue 0.5 InternetUrok - https://interneturok.ru
3YKapHUOTHYECKOU POUI - https://resh.edu.ru
KJICTKH. SKunacc - https://www.yaklass.ru

JlaGoparopnas pabora
Ne 2 «3yuenune
CTPOEHHUS KIETOK
pacTeHuil, ’KUBOTHBIX,
rpuboB u OakTepuit

®doxchopn - https:/foxford.ru
HNudoypox

bubmuoreka [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6870
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e6d5c
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e6e88
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

1101 MUKPOCKOIIOM Ha
TOTOBBIX
MUKpoIpenaparax u
UX OIMCAHUE

12

OOMEH BeLIEeCTB WU
MeTab0I3M

InternetUrok - https://interneturok.ru
POIII - https://resh.edu.ru

SKmacc - https://www.yaklass.ru
®oxcdopn - https://foxford.ru
Hnudpoypox

bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢

13

doTtocunTes.
XeMOCHHTE3

InternetUrok - https://interneturok.ru
POIII - https://resh.edu.ru

SAKnacc - https://www.yaklass.ru
®doxchopn - https:/foxford.ru
Nudoypok

bu6moreka [IOK
https://m.edsoo.ru/863e7¢98

14

DHEPreTU4ecKuit
oOMeH

InternetUrok - https://interneturok.ru
PO - https://resh.edu.ru

AKnacc - https://www.yaklass.ru
®doxchopn - https:/foxford.ru

HNudoypox
bubnuoreka [JOK
https://m.edsoo.ru/863e7aae

15

JKU3HEeHHBIN ITUKI
KJeTku. [lenenue
KJIETKU. MUTO3.
JlaGopaTopHas pabora

0.5

InternetUrok - https://interneturok.ru
PO - https://resh.edu.ru

SKnacc - https://www.yaklass.ru
®doxkedopn - https://foxford.ru



https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e766c
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e7c98
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e7aae
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/

Ne 3 «HaGmronenue
MHTO3a B KJIETKaX
KOHYHKA KOpEIIKa
JIyKa Ha TOTOBBIX
MHUKpOIIpernaparax

HNudoypox
bu6mmoreka [{OK
https://m.edsoo.ru/863e7dc4

16

BuocunTres Genka.
Peakuus MaTpudHOrO
CUHTE3a

InternetUrok - https://interneturok.ru
POIII - https://resh.edu.ru

SKmacc - https://www.yaklass.ru
®oxcdopn - https://foxford.ru
HUndoypox

bu6moreka [IOK
https://m.edsoo.ru/863e796e

17

Tpaucnsauus —
ouocuHTE3 O€eKa

InternetUrok - https://interneturok.ru
PO - https://resh.edu.ru

SAKnacc - https://www.yaklass.ru
®doxchopn - https:/foxford.ru
Nudoypok

bu6mmoreka [JOK
https://m.edsoo.ru/863e796e

18

Hexknetounsie popmbl
KU3HU — BUPYCHI

InternetUrok - https://interneturok.ru
POIII - https://resh.edu.ru
SKimacc - https://www.yaklass.ru

®doxchopn - https:/foxford.ru
Hudoypox

bubmuoreka [{OK
https://m.edsoo.ru/863e7540

19

cDOpMI:I Pa3MHOKCHHUA
OpraHnu3MoB

InternetUrok - https://interneturok.ru
PO1III - https://resh.edu.ru
SKimacc - https://www.yaklass.ru



https://m.edsoo.ru/863e7dc4
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e796e
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e796e
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e7540
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

®dokcdopn - https://foxford.ru
HNudoypox

bu6mmorexa [{OK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

20 Meiios InternetUrok - https://interneturok.ru
POIII - https://resh.edu.ru
AKnacce - https://www.yaklass.ru
®oxcdopn - https://foxford.ru
HUndoypox
bu6moreka [IOK
https://m.edsoo.ru/863e7f4a
21 ObpazoBanue 1 0.5 InternetUrok - https://interneturok.ru
pa3BUTHUE TIOJIOBBIX POIII - https://resh.edu.ru
KJIETOK. AKnacc - https://www.yaklass.ru
OmnnonoTBOpEHHE. ®doxchopn - https:/foxford.ru
JlaGoparopnas pabota Nudoypok
Neo 4 «M3yuenue bubmuoreka [JOK
CTPOCHHSI TTOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTpenapaTax»
22 WNunuBuayanbHOe InternetUrok - https://interneturok.ru

Pa3BUTUC OPraHU3MOB

PO - https://resh.edu.ru
SKnacc - https://www.yaklass.ru
®doxchopna - https:/foxford.ru
HNudoypox

bu6mmoreka [JOK
https://m.edsoo.ru/863e8436



https://foxford.ru/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e7f4a
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e81b6
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e8436

23 I'enernka — Hayka o InternetUrok - https://interneturok.ru
HACJIEICTBEHHOCTH U POIII - https://resh.edu.ru
U3MEHYUBOCTH SAKnacc - https://www.yaklass.ru

doxkcdopn - https://foxford.ru
HNudoypox

bu6mmoreka [{OK
https://m.edsoo.ru/863e86{2

24 3aKOHOMEPHOCTH InternetUrok - https://interneturok.ru
HacJeI0BaHUs POIII - https://resh.edu.ru
MIPU3HAKOB. AKnacce - https://www.yaklass.ru
Monorubpuanoe ®doxchopn - https:/foxford.ru
CKpEIIUBaHNE Hudoypox

bu6moreka [IOK
https://m.edsoo.ru/863e8878

25 JurubpuaHoe InternetUrok - https://interneturok.ru
CKpelniuBaHue. 3aKOH POIII - https://resh.edu.ru
HE3aBUCHUMOI0 AKnacc - https://www.yaklass.ru
HacJeI0BaHU ®doxchopn - https:/foxford.ru
MIPU3HAKOB Nudoypok

bu6mmoreka [JOK
https://m.edsoo.ru/863e89a4

26 CuemieHHoe 0.5 InternetUrok - https://interneturok.ru
HAcCJIeI0BaHue POUI - https://resh.edu.ru
MPU3HAKOB. SKunacc - https://www.yaklass.ru

JlaGoparopnas pabora
Ne 5 «M3yuenune
pe3ynbTaToB
MOHOTHOPHUIHOTO U
TUTUOPUTHOTO

®doxchopna - https:/foxford.ru
HNudoypox

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60



https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e86f2
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e8878
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e89a4
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e8c60

CKpCIIUBAHUA Y
po30(huiIsl HA

TFOTOBBIX
MUKpOTIperiapaTax»

27 I'enernka moma. InternetUrok - https://interneturok.ru
Hacnenosanue POIII - https://resh.edu.ru
MIPU3HAKOB, AKnacce - https://www.yaklass.ru
CLIETVIEHHBIX C M10JIOM ®oxcdopn - https://foxford.ru

Hnudpoypox
bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

28 N3MeHINBOCTE. 0.5 InternetUrok - https://interneturok.ru
Henacneacreennas POIII - https://resh.edu.ru
H3MEHYHBOCTb. SAKnacc - https://www.yaklass.ru
JlaGoparopHas paboTa ®doxchopn - https:/foxford.ru
No 6. V3yuenue Nudoypok
MO (UKAITHOHHO N bu6moreka [IOK
H3MEHYHNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE
BAapUAIIMOHHOTO psiia
Y BapUallMOHHOU
KpUBOM»

29 Hacnencrsennas 0.5 InternetUrok - https://interneturok.ru
W3MEHYHUBOCTD. POUI - https://resh.edu.ru

JlaGoparopnas pabora
Ne 7. «Ananus
MYTalui y
Ipo30(uiIbl HA

SKnacc - https://www.yaklass.ru
®doxkcedopn - https://foxford.ru
HNudoypox

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e8c60
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e8efe
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e8efe

T'OTOBBIX

MUKpOTIperapaTax»
30 I'eneTtuka yenoBeka InternetUrok - https://interneturok.ru
POIII - https://resh.edu.ru
AKnacce - https://www.yaklass.ru
doxkcdopn - https:/foxford.ru
HNudoypox
bubmmoreka [{OK
https://m.edsoo.ru/863e8d78
31 [Ipomexyrounas
aTTeCcTaIus
32 Cenekuus Kak HayKa InternetUrok - https://interneturok.ru
rpotecc POII - https://resh.edu.ru
AKnacc - https://www.yaklass.ru
®doxchopn - https:/foxford.ru
Nudoypok
bu6moreka [IOK
https://m.edsoo.ru/863e9214
33 Mertoabl 1 InternetUrok - https://interneturok.ru
JIOCTHKECHUS POIII - https://resh.edu.ru
CEJIEKIIMU PACTCHUI 1 SKunacc - https://www.yaklass.ru
YKUBOTHBIX ®doxchopn - https:/foxford.ru
HNudoypox
bubmuoreka [JOK
https://m.edsoo.ru/863e9214
34 buorexnonorus kak InternetUrok - https://interneturok.ru

OTpaciib
MIPOU3BOJICTBA

PO1II - https://resh.edu.ru
SKimacc - https://www.yaklass.ru
®doxkedopn - https://foxford.ru



https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e8d78
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e9214
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://m.edsoo.ru/863e9214
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/

HNudoypox
bubmuoreka [IOK
https://m.edsoo0.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34



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

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus. 10-i xnacc: 6a30BbIi ypoBeHb: yueOHUK / B.B. [laceunuk, A.A. Kamenckuii, A.M.
Py6noB (u mp.); mox pen. B.B. [laceunuka. — M.: [Ipocemenne, 2023 (JIuHus XU3HN).

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. Mup3oe C.C. AKTHBU3aIIMs TO3HABATEIIEHOTO HHTEPEca ydanuxcs // buosnorus B mkore,
2007. Ne6.

2. Cenesxko I'.K. CoBpemennbie oOpa3oBaTenbHbie TeXHOJOTHH. M.: 1998.

3. CramOepckas JI.B. Ypok Guosoruu maraet B KOMIbIOTEpHBIN Kiacc // buosorus B mikoue,
2006, Ne6.

4. Tymmna U.A. Ucnonb30BaHre KOMIBIOTEPHBIX TEXHOJIOTHI B 00yueHUU O1oI0ruu //
[TepBoe centsa0ps. buonorus, 2003, Ne27-28.

5. Ucnonb3oBanue UKT npu paboTe ¢ METOIMYECKMMH MaTepHalaMi B TIOJIFOTOBKE YPOKOB
ounonoruun. [lepmp, 2006.

6. TepemoB A.B., IlerpocoBa P.A. buosnorus (10-11 knaccsr) (yriayOn€HHBIN YpOBEHb).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru/ «Eaunas xomnexkuus Hudposrsix OOpazoBaTenbHBIX
Pecypcos»

http://www.fcior.edu.ru/

www.bio.lseptember.ru raszera «buosorus»

www.bio.nature.ru Hay4HbIE HOBOCTH OHMOJIOTHH

www.km.ru/education y4eOHBIC MaTepHajbl U CIOBApH Ha caiite «Kupuimr u

Medo it

http://video.edu-lib.net ydeOHBIE HUTBMBI



http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.km.ru/education
http://video.edu-lib.net/







