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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o GHOJIOTHHU COCTaBIIEHA B COOTBETCTBUU C

1. ®enepanbubiM 3ak0HOM OT 29.12.2012 Ne 273 — @3 «O06 obpazoBanuu B Poccuiickoii
denepannuny,

2. Ilpukxazom MunucrepcTBa obpa3zoBanus u Hayku Poccuiickoit @enepanuun ot 17 mas
2012 1. Ne 413 «O06 ytBepkaeHnn (heaepaIbHOTO roCyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeIHero oOIiero oopazoBaHUs», C W3MEHEHUSMH U JOMOJTHEHHUSIMU OT:29
nexkadps 2014 r., 31 mexadps 2015 r., 29 utons 2017 1., 24 cents6ps, 11 mexadps 2020
r., 12 aBrycra 2022 r.

3. Tlpuka3z MunucrepcTBa npocsemenus Poccuiickoit @enepamuu ot 18.05.2023 Ne 371
"O0 yrBepxkaeHUHN (deaeparbHONl 00pa3oBaTEIbHOM MPOrPaMMBbl CPEIHETO OOIIEro
obpazoBaHus".

4. ®denepanbHas paboyasi mporpaMMa OCHOBHOTO 0011ero oopasoBanusi buonorus (0a30BbIi
ypoBens) aist 10-11 kmaccoB 06pa3oBaTeIbHBIX OpraHU3AIHMA

[Ipu pazpaboTke mporpaMMbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY JUIS OIPEIEIICHUS
MOAXO0JI0B K (OPMHUPOBAHUIO coOJepkaHusi ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHrentyanbHbie mojoxkeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJICH, COJEp KaHMs,
pe3ynpTaToB 00y4deHHsT W TpPeOOBaHMI K YPOBHIO TOJTOTOBKH BBITYCKHHUKOB, IOJIOXKEHHUS 00
O0MMX MEeNSIX W MPHUHIUIAX, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obpazoBanust B Poccuiickoit deepannn, a TakKe MOJIOKEHUS O crienndrke OMOI0ruHy,
e¢ 3HaYCHWH B TO3HAHHWH >KUBOH TMPHUPOIBI M OOECIIEYCHHWH CYIIECTBOBAHHS YEIOBEYECKOTO
obmrectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSIM, OTIPEICTICHBI OCHOBHBIE (DYHKIIMU TTPOTPAMMBI
o OMOJIOTHUH U €€ CTPYKTYpA.

[Iporpamma o Ouosioruu maét mpeacTaBlIeHUE O IEsIX, 00 00IIel cTpaTterun 0OydeHu s,

BOCIIUTAHUS W pa3BUTUS OOydYarolIMXCs cpeacTBaMHM ydeOHoro mnpeamera «buomnorusy,
ompezenseT o00s3aTeNbHOE NPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, pachlpeiesieHue Io
paszenaM U TeMaM, PEKOMEHIyEeMYIO IOCJIe0BaTeIbHOCTh M3y4eHHs] y4eOHOro marepuaia ¢
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbHOrO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUJaIOIINXCA.

B mporpamMMe mo OHOJIOTMM TakKe YUUTHIBAIOTCS TpeOOBaHUA K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpeAMETHBIM M IPEIMETHBIM pe3yiabTaTaM oOy4deHHs B (OpMUPOBAHUU
OCHOBHBIX BHJIOB Y4e€OHO-TI03HABATEIbHON JIeATEIbHOCTH/Y4eOHBIX IEHCTBUN 00YJarOIIMXCS 10
OCBOCHHIO COJIePKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo Gumonoruu (10—11 kmaccel, 6a30BbIN ypOBEHB) peaqnu30BaH MPUHIIMII
MPEeMCTBEHHOCTH B H3Y4YeHUHU Ouosioruu, Onaromaps dYemy B HeW MNpoCMaTpUBaeTCs
HaIMpPaBJICHHOCTh HA PAa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpHUEHTAIMi  JIMYHOCTH, OSKOJOTMYECKOTO  MBIILICHHS,
MPEJICTaBICHU O 370pPOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHUEM K OKpYXKaromieu
npupoaHoit cpene. Ilosromy Hapsigy ¢ u3ydeHHEM OOIIEOMOJIOTHYECKHX TEOPHd, a Takke
3HAHMI O CTPOEHUM >KUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWOJOTHM YAENEHO BHUMAaHHE HCIOJIb30BAHUIO TOTYyYEHHBIX
3HAHWUI B IOBCETHEBHOM KU3HU ISl PEelICHUs MPUKIIAJHBIX 33/1a4, B TOM YHCIE: TPO(QUIaKTUKA
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YENOBEKa, MEIUKO-TEeHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBAaHHUS DKOJIOTUYECKHU II€TIECO00pPa3HOTO MOBEACHHS B OKpY)KaOIIed MPUPOIHON cpene,
aHallvM3a BJMSHUS XO3AWCTBEHHOW [EATENHHOCTH YEIOBEKa Ha COCTOSHHUE MPHPOJHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJTHON HAIMpPaBIEHHOCTH Y4eOHOTO
npenMera «bHONOTHs MPOJAUKTOBAHO HEOOXOTUMOCTHIO 00ECHEUeHUs YCIOBHH Ui pelIeHUs
OJIHOM M3 aKTyaJbHBIX 3a]1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas Mpenoiaraet



¢dopmupoBaHue y 0O0Yy4aroOIUXCS CHOCOOHOCTH AMANTHPOBATHCS K M3MEHEHHUAM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

Bbuosoruss Ha ypoBHEe cpeaHero ooOmero o0Opa3oBaHUs 3aHUMaeT BaxkHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue y OOyYaroIIMXCs TMPEICTABICHUH O HAYYHOW KapTHHE MHpa,
pacmupsier 1 0000IIaeT 3HAHKS O )KUBOW NPUPOJE, €€ OTIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLUWH, CO3MaET YCIOBHSA JUIS: TMO3HAHHWA 3aKOHOB >KUBOW TPUPOJIBI,
dbopmupoBanusi (QYHKIIMOHATBLHOW T'PAMOTHOCTH, HABBIKOB 3JI0POBOTO M 0Oe3omacHOTO 0Opasa
KHU3HH, SKOJOTHYECKOTO MBIIIUICHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

Bonpmoe 3HayeHWe OWOJIOTHST HWMEET TaKKe JUIS pPEIIeHUS BOCIUTATEIBHBIX U
Pa3BUBAIOIINX 33]1a4 CPeAHEro o01iero oopazoBanusi, coruain3anuu ooydarommxcs. M3yuenue
Oouoaoruun obOecrieunBaeT yCIOBHS ISt (dbopMupoBaHus MHTEJJIEKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W WH(POPMAIMOHHBIX HABBIKOB, ICTCTHUYECKON KYIBTYpBI, CIIOCOOCTBYET
WHTETPAlUN OWOJIOTUYECKUX 3HAHWUU C TIPEICTABICHUSIMH W3 JIPYTUX YUEOHBIX MPEIMETOB, B
9aCTHOCTH, PU3UKHU, XUMHUH U Teorpaduu. HazBaHHBIE TIOJIOXKEHHS O TIPeAHA3HAYCHUN YIeOHOTO
npeamera «bHONOTHS» COCTAaBWIIM OCHOBY JUISL OIPENENICHUS TIOAXO0J0B K OTOOpY U
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHHUS, TIPEACTABICHHOTO B TPOTPaMMe 10 OHOJIOTHH.

OT60p conepkanus yueOHOTO npeameTa «bruonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIHHA KyJBTYpOCOOOPA3HOTO TMOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIIUECS JTOJKHBI
OCBOUTPH 3HAHHS M YMCHHUs, 3HAUYUMBIE 11 (POpMUpPOBAHUS OOIIEH KyIbTYpHI, OTPEACISIONINE
aJIeKBaTHOE TIOBEJCHUE YENIOBEKa B OKpPYKAIOUIeH NPUPOJHOW Cpene, BOCTpEOOBaHHBIE B
MMOBCETHEBHON JKU3HU U MPAKTHYECKOU AesTenbHOCTH. Oco00€ MECTO B ATOM cCHUCTEeMEe 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJEP)KAaHUSA, KOTOpble CIyKaT OCHOBOM s  (QOpMHUpPOBaHUS
MPEJCTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHUpAa U IE€HHOCTHBIX
OPHEHTALMIX JTUYHOCTH, CITOCOOCTBYIONINX TYMaHU3aIlUA OMOJIOTHYECKOTO 00pa30BaHus.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuajga B HporpamMmme Mo OuoJIoTHUH
OCYILIECTBJICHO C Y4€TOM MPHOPUTETHOTO 3HAYEHMS 3HAHUI 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
KUBOM MHpUPOIBl, O €€ ypOBHEBOIl OpraHu3alMd MU 3BOJIONUU. B cooTBeTCTBUM C STHUM B
CTPYKType yueOHOTo npeamera «buoiorus» BBIIEIEHBI CIENYIOIINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeTo/lbl Hay4HOTO MO3HaHUs», «KieTka kak OHojorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOr0OOpa3ue OPraHUuYecKOro MHUpay,
«DBOJIIOLIUS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTI.

Lenp wuszydyenus yuebHoOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
0oOy4aroUMMUCS 3HAHUSAMU O CTPYKTYpHO-(YHKIIMOHAILHOM OpPraHU3allUU J>KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHHe YMEHHUI MCIOJIb30BaTh 3T 3HAHUS Ul TPAMOTHBIX JICHCTBUI B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIBI U PEIICHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIeM.

JlocTkeHne 1enu u3ydeHust ydyeOHoro mnpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWiaxX, CIYXalluX OCHOBOW s (GopMHpOBaHHS
MPEJICTAaBICHU O ECTECTBEHHO-HAYYHOW KapTWHE MHpa, O METOJaX HAY4YHOTO TO3HaHUS,
CTPOEHUHM, MHOTOOOPa3UH U OCOOCHHOCTSIX >KMBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allNH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTHY;

dbopmupoBaHre y OOyJarOIMXCS TMO3HABATEIbHBIX, WHTEIJICKTYalbHBIX U TBOPYECKHUX
CIOCOOHOCTEH B IpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTHH HAYyYHBIX B3TJISIIOB,
UJeH U MOAX0/I0B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIluy;



CTaHOBJIGHHME Y OOydJarommxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHMM OOBSACHATh U OLEHUBATH SBJICHUS OKPYXKAIOIIET0 MUpa >KMBON NPUPOAbI Ha
OCHOBAHMU 3HAHHM U OMBITA, TOJYYCHHBIX MPU U3YUCHUH OMOJIOTHH;

¢dopmupoBanre y oOy4aromUXCs YMEHUH WIUTIOCTPUPOBATH 3HAYEHUE OHMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JESITEIbHOCTH YEIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTUH U arpoOUOTEXHOJIOTHIA;

BOCIMTaHUE YOSKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM J>KHBOW TPHPOJIBL,
HE00X0IMMOCTH OEpEeKHOTO OTHOUICHHS K HEH, COOIIOIEHUS AITUYECKUX HOPM IIPH NMPOBEICHUN
OMOJIOTUYECKUX UCCIIC0OBAHUM;

OCO3HAHME LIEHHOCTU OHMOJIOTUYECKUX 3HAHWUW JUISl TIOBBIIIEHUS] YPOBHS 3KOJOIMYECKON
KYJIbTYpBbI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MIPUMEHEHHE NPUOOPETEHHBIX 3HAHUNW U yMEHUN B IMOBCEAHEBHOM JKU3HU JJIS OLEHKU
MOCJIEJICTBUI CBOEH JEATEIbHOCTH IO OTHOIIEHUIO K OKpY)XKarollel cpele, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHUE U COOIIOIEHHE Mep TTPO(PHUIAKTHKY 3a00I€BaHUN.

BocnuraTtenbHas cocraBistonias.

JleMOHCTpHpYIOIIUN B MOBEACHUN C(HOPMUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYphl HA OCHOBE
ITOHUMAaHHSI BIUSIHUS COLIMAIBHO-D)KOHOMUYECKUX IPOLECCOB HA IPUPOAY, B TOM YHCIIE Ha
r71006aJTbHOM YPOBHE, OTBETCTBEHHOCTD 3a JICHCTBUSI B IPUPOJHOM Cpeie.

Bripakaromuii 1esiTebHOE HEMPUATHE AEHCTBUHN, MPUHOCAIIUX BPE IPUPOJIE.

[Ipumenstomuii 3HaHUS €CTECTBEHHBIX U COIIMANIbHBIX HAYK Ul Pa3yMHOT0, OepeKIINBOTO
MIPUPO/IOIIOJIE30BaHUS B OBITY, OOLIECTBEHHOM IPOCTPAHCTBE.

Nmeromuii 1 pa3BUBAIOIIMN OMBIT 3KOJOTUYECKH HAIMPABJICHHOM, MPUPOJAOOXPAHHOM,
pecypcocOeperaromiei 1esTebHOCTH, YYaCTBYIOIIHIA B €r0 MPHOOPETCHNUN IPYTUMH JIFOIbMHU.

B cucreme cpennero obmiero oopasoBanusi «buonorus», uydaemas Ha 0a30BOM ypOBHE,
SBIISICTCST 00S3aTENIbHBIM YYEOHBIM TIPEJAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JacTu
«EcTecTBeHHO-HAYYHBIC TTPEMETHI.

Jiist u3ydeHust OMOJIOTUU Ha 0a30BOM YPOBHE CPEIHEro 0O0IIero oOpa3oBaHHs OTBOIUTCS
68 gacoB: B 10 kimacce — 34 yaca (1 gyac B Henento), B 11 kimacce — 34 gaca (1 yac B HeeIno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buosornss kak Hayka. CBsi3p OMOJIOTMM C OONIECTBEHHBIMH, TEXHHMUYECKUMH U JPYTUMH
€CTCCTBCHHBIMU HaykaMu, (rIoco(uei, ITHUKOW, ICTCTHKOW © mpaBoM. Poibs Owonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

Metoapl NO3HAHUS KUBOW MPHPOJBI (HAOIIOACHUE, SKCIEPUMEHT, ONHMCAaHUE, W3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble H IpaKTHYecKHe padoThI:

[Ipaktueckas pabora Ne 1. «Mcronb3oBaHWe pa3IWYHBIX METOJOB IMpU H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT U3ydeHust 6uojaoruu. OTIndue )KUBBIX CUCTEM
OT HEOPTaHUYECKOU MTPUPOIBI.

CpoiictBa OmocucTeM © WX pa3HooOpaswe. YPOBHM OpraHU3alUH  OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEIH, TKaHEBBIH, OPraHU3MEHHBIH, MONYJIALIMOHHO -BUOBO,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOC(EPHBIH.

JdemoHncTpaumnu:

Tabmuubpr u cxembl: «OCHOBHBIE TPH3HAKH JKU3HW», «YPOBHU OpraHU3AIMH >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMHUYeCKHii COCTAaB U CTPOCHUE KJIETKH.

XUMHYECKUN COCTaB KJICTKH. XMMHUYECKUE DJIEMEHTBI: MAaKpOJIEMEHTBI, MUKPOJIEMEHTHI.
Bona u MuHEpaJIbHBIE BEILIECTBA.

@OyHKIMM BOJBI U MUHEPAJIbHBIX BeleCTB B KieTke. [lonaep)xanue ocMoTudeckoro 6anaHca.

benxu. CoctaB u crpoeHue 6e1k0B. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HezameHnmMble u
3aMEHUMbIE AMUHOKHUCIIOTbl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYpPbI O€JIKOBOI MOJEKYJIbI
(mepBuYHasi, BTOPUYHAsL, TPETUYHAS U YETBEPTUYHASL CTPYKTypa). XUMHUUECKUE CBONCTBA OEJIKOB.
buonorunueckue GpyHKIIM OEIKOB.

®epmeHTbl — Ouosiornyeckue Kartanuzatopbl. CTpoeHue (¢GepMeHTa: aKTUBHBIA LEHTD,
cyoctpatHas  crneuu¢uuHocte.  Kodepmentsl.  Buramunbl.  Omiuums  ¢GepMeHTOB  OT
HEOPraHMYECKUX KaTalInu3aToOpPOB.

VYraeBopl: MOHOCaxapusl (TJIFOK0O3a, pubo3a M Je30KcHpub03a), aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHUcaxapuabl (KpaxMai, TIJIMKOTeH, Ile/ulroio3a). buonorunueckue ¢GyHKIUU
YTJIEBOJIOB.

Jlunuasl:  Tpurauuepuasl, Qocdomunuap,  crepounsl.  ['mapoduiabHO-THIPOPOOHBIE
cBoiictBa. buosornueckue QyHkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JIMIUAOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnosbie kucnotel: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKIEMHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u pyHKIUH.



[uTosorus — Hayka o kineTke. KietouHas Teopusi — mpumep B3auMoJIeHCTBUS uaeh u (pakToB
B Hay4YHOM MO3HAaHUU. MeTobl N3y4eHUs KIETKH.

Knerka kak nenocrHas »uBasg cucrema. OOlue NMpU3HAKU KIIETOK: 3aMKHYTash HapyxHas
MeMmOpana, mojekynbl JJHK kak reneTrueckuii anmapar, CucTeMa CUHTEe3a Oeka.

Tunel KIETOK: JykapuoTHueckas U IpokapuoThueckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTnueckoin kiaeTku. Kierounas crenka Oaxtepuil. CTpoeHHE SYKAPHUOTHUYECKOW KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIbHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAINKC, UX (yHKIWH.
[Ina3martnyeckass MemOpana, e€ cBoiictBa W (QyHKiuH. LuTomnasmMa u €€ OpraHOWIBI
OnnomemOpannbie opranounsl kietku: JIIC, anmapar [ompmku, mm3ocomsl. [lomyaBTOHOMHBIE
OpraHOWIbl KJIETKU: MUTOXOHJIpUH, TacTuabl. [IporcxokaeHrne MUTOXOHAPUNA U TutacTua. Bumbr
mwiactug. HememOpaHHble OpraHouabl KJIETKH: PUOOCOMBI, KIIETOUHBIM LIEHTP, LEHTPHOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOU OB KIIEeTKU. BrimroueHus!.

SAnpo — perynasTopHblii neHTp kieTku. CTpoeHue sapa: sjaepHas 000J04Ka, KapHoIulazMma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BemECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneitnen, P. Bupxos, x. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHre  XMMHYECKMX  JJEMEHTOB B HEXHUBOU  MPUPOIEN,
«PacrnpeneneHne XUMUUYECKUX AJIEMEHTOB B KUBOU MTPUPOIE».

Tabmubsr u cxemsl: «llepuoguueckas Tabnuia XUMHUYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYNBI BOJbI», «buocunte3 Oenka», «CtpoeHue Mojekysbl Oenkay, «CtpoeHue depmeHTay,
«Hyxnennoseie kucinotel. JIHK», «Ctpoenue mosiekynbl AT®», «CTpoeHHE 3yKapuOTHUYECKO M
KIeTKW», «CTpoeHHe »KUBOTHOM KIETKW», «CTpOEHHE pacCTUTEIbHOU KIeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKW, «YTIEBOABDY, «JIumuasn».

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyJOBaHHE [UIsl MPOBEIEHUS HAONIOICHUH,
U3MEpEeHUl, HKCIEePUMEHTOB, MHKpPOIpPENapaTbl PAaCTUTENbHBIX, >KUBOTHBIX U OaKTEepHabHBIX
KJIETOK.

JlaGopaTopHble H IpaKTU4YecKue padoTbi:

JlaGopatopnas padora Ne 1. «M3yueHue KaTadIUTHYECKOW aKTHBHOCTH (epMeHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaboparopHas padota Ne 2. «3y4yeHne CTpOEHUS KIETOK paCcTEHHIl, )KMBOTHBIX U OaKTepHii
0] MUKPOCKOTIOM Ha FTOTOBBIX MUKPOTIPENAPATaX U UX OIHCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIM3M. ACCUMUIAINSA (TUTACTHYECKUH OOMEH) U TUCCUMUIISIIIAS
(oHepretuyeckuii oOMEH) — JBE CTOPOHBI E€IMHOTO Tpolecca Merabonu3ma. Posib 3aKOHOB
COXpPaHEHUs BEIIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunbr oOMmeHa BemiecTB: aBTOTpO(dHBIH M rereporpodHblid. Posnb ¢gepmeHTOB B 0OMeHe
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®otocunTe3. CBetoBas M TeMmMHOBas (a3l (oTocuHTe3a. Peakium ¢oTocuHTE3A.
OddextuBHOCTD (hoTOCUHTE3a. 3HaueHUEe (POTOCHMHTE3a JUIs KU3HU Ha 3emie. BiausHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CTIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HAUeHUWE XEMOCHHTEe3a JUIl JKU3HU Ha
3emue.



DHepreTuyeckuii 0OMeH B KiIeTKe. PaciienyieHne BemecTB, BbIJICIICHHE U aKKyMYyJTUPOBaHUE
SHEPTUM B KIETKe. OTambl SHepreTndeckoro oOmena. [mukonu3. bpokeHune M €ro BHIBL
Kucnopognoe okwuciaeHue, wim KieTouHoe bpixanue. OxucinutenbHoe (GochopriimpoBaHHUe.
D¢ dekTHBHOCTD SHEPreTUIECKOro 0OMEHa.

Peakmum martpuuynoro cunte3a. [enermueckas wunpopmamums u JHK. Peamuzamms
reHETUYECKON MHGpOpMalMu B KIETKE. ['eHeTHMuecKud KOJ M ero cBoWcTBa. TpaHCKpUNIUS —
matpuunblii cuHte3 PHK. Tpancmsiuust — 6uocunte3 Oenka. Ortambl TpaHcisiuuu. Koauposanue
aMUHOKUCIIOT. Posib pubocom B OuocuHTe3€e Oenka.

Hexnerounsie ¢popmbl xu3Hn — BUpYCHL. Mctopust oTkpsiTus Bupycos (/. V. ViBaHOBCKwHIA).
OCOOEHHOCTH CTpOCHHSI W S>KM3HEHHOTO IWKJIa BHpYycOB. bakrepuodaru. bonesnu pacTeHui,
KUBOTHBIX W Y€JOBEKa, BbI3bIBacMble BUpycamH. Bupyc mmmyHonedpunura uenoseka (BUY) —
Bo3Oymutens CIIWJla. OOpatHas TpaHCKpumuuMs, peBepTaza M uHTerpasa. IIpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoncTpaumnu:

IToptpersr: H. K. Konbros, JI. . UBanosckui, K. A. Tumupszes.

Tabmuis! u cxembl: «Tunsl mutanus», «Metabonuzm», «MUTOXOHAPUA», «DHEPreTHUECKUN
oOMen», «Xmopormacty, «Potocunresn, «Crpoenne JIHK», «Ctpoenne u pyHKImOHHpOBaHUE
reHa», «Cunte3 Oenka», «['eHernueckuit koa», «Bupycw», «bakrepuodarun», «CrtpoeHue u
xu3HeHHBIH nukn Bupyca CIINa, 6akrepuodaray, «Permxkarums JJHK».

Ob6opynoBanue: Monenu-anmuukanuu «Ynsoeraue JIHK wu tpanckpunmus», «buocuHTes
6enka», «CTpoeHue KIeTKu», Moaens cTpykrypst JJTHK.

Tema 5. PazmHokeHMe M HHAUBUIYAJbHOE PAa3BUTHE OPraHU3MOB.

Krerounsrii 1k, WM KU3HEHHBIM 1MWK KiIeTkd. MHATepdasza m wmuto3. Ilpomeccsr,
npoTekaromue B uHTepdasze. Perumkamus — peakumst marpudyHoro cuHTe3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0oOp — KapuoTUN. JIMIUIOWIHBIA W TallJIOUIHBIA XPOMOCOMHBIC
HaOopbl. Xpomartuael. LluTosMOrMuecKkue OCHOBBI PA3MHOXKEHUS W WHAWBUAYAJIBHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne xnetku — muro3. Craguu murosa. IIponeccsl, Npoucxoasiue Ha pasHbIX CTAIUIX
MHUTO3a. BHOJIOrn4ecKuii CMBICII MUTO3a.

IIporpammupyemasti rudesb KJIETKH — aloITo3.

®opMbl pa3MHOKEHHsI OPraHU3MOB: Oecriojioe U noJjioBoe. Bupl Gecrionoro pa3MHOXKEHHUS:
JieJICHUe HaJBOE€, IMOYKOBAHME OJIHO- M MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHHE, BETETATUBHOE
pa3MHOKeHHE. VICKycCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VISl CEJICKLUU.

ITonoBoe pa3MHOXKEHHE, €ro OTINYUS OT OECHOJIOrO.

Meiio3. Craaum wmeiio3a. IIpoueccel, mpoucxopsnue Ha craausx wmenosa. IloBeaeHue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbICH U 3HaYEHHE MEH03a.

I'ameTorenes — mpouecc oOpa30BaHUS MOJOBBIX KIETOK Yy HUBOTHBIX. IlonoBbIe >kene3bl:
CEMEHHUKU U su4HUKU. OOpa3oBaHuEe M pa3BUTHE IOJIOBBIX KJIETOK — TaMeT (crepMaTo30uf,
ALeKIeTka) — chepMatoreHe3 U oBoreHes. (OcCoOEHHOCTH CTpOEHHS  SHWLEKIETOK U
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

WuauBuayansHoe pa3BuTHE (OHTOreHE3). DMOPHOHAIBHOE Pa3BUTHE (IMOpHOIreHe3). DTarbl
SMOPHOHAIIBHOTO Pa3BUTHUS y MO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPYJSALUs, OPraHOIeHE3.
IToctamOproHanbHOE pa3BUTHE. THUIBI MOCTAMOPUOHAIBLHOIO Pa3BUTHS: MPsAMOE, HENpsMoe
(mmunHOUYHOE). BnmsHue cpenpl Ha pa3BUTHE OPraHMW3MOB, (DAaKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.



Poct u pa3zBurue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer 1 cxembl: «DOpPMBI pPa3MHOXKEHHSI OPraHU3MOBY, «JIBOWHOE OIUIOJIOTBOPEHUE Yy
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHU», «JleneHue KieTku OakTepuii»,
«CtpoeHHe NOJIOBBIX KIETOK», «CTpoeHue XpomocoMbl», «Kiierounsll mukm», «Pemnukanus
JHK», «Muro3s», «Meinos», «IIpsmoe n HenpsiMoe pasBUTHE», «['aMeToreHe3 y MIEKONUTAIOUIUX U
yesoBeka», «OCHOBHbBIE CTaIUU OHTOTEHE3a».

O6opynoBaHue: MHUKpPOCKOI, MHKpornpenapaTsl «CrepMaTo30Uibl  MIIEKONUTAIOLIETOY,
«SlituexsieTka miekonuramoouero», «Kapuoknues B KJI€TKax KOpEIlKa JIyKa», MarHUTHas MOJEJIb-
anmuukanus «Jlenenne kinetkny», moaens JTHK, monens metadasHoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnast pabota Ne 3. «HaGmrogenue mMuTo3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «M3yueHue CTpPOCHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTUKH. Mcropus pa3BUTHS TE€HETUKH. Poib LHUTOIOTHMM U
SMOpHOJIOTUH B CTAHOBJICHUU TeHETHKU. Bkiaa poccuiickux u 3apyOeKHBIX YU4EHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TMOPUIONOTUYECKHM, IMTOreHETUYEeCKHi, MOJEKYIsIpHO-
reHeTuyeckuit). OCHOBHbBIE T'€HETHYECKHE MOHATUA. ['eHeTnueckass CHUMBOJIMKA, MCHOJb3yeMas B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBAHWS  MPU3HAKOB,  yCTaHOBJEHHble [.  Menuenem.
MoHoruOpuaHOE CKpelMBaHue. 3aKOH eAMHO-00pas3us TMOPUIOB MepBOro mokojeHus. [IpaBuio
JOMUHUPOBaHUSA. 3aKOH pacLIEIUICHUs MPU3HAKOB. [ umore3a uncrotel ramet. [lonHoe u HenonHoe
JOMUHUPOBaHUE.

JurubpugHoe  CKpellMBaHuWE. 3aKOH  HE3aBUCUMOTO  HAclleZIOBaHHsS  IPU3HAKOB.
[{uToreHeTn4yeckue OCHOBBI JUTHOPUAHOTO CKpELIMBaHUA. AHATU3UPYIOLIEE CKpeUlUBaHuE.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe  HacienoBaHue npu3HakoB. Pabora T. Moprana 10  CIEIUIGHHOMY
HacjeA0BaHuIo reHoB. HapyllieHre clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

'enetnka mona. XpoMOCOMHOE OIpEAENICHUE M0Jia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble opraiu3mMel. HacienoBanre npu3HakoB, CHEIIEHHBIX € MTOJIOM.

N3meHunBoCTh. BUabl H3MEHYMBOCTH: HEHACIIEACTBEHHAs U HacleACTBeHHas. Poiib cpenbl B
HEHACJIEJICTBEHHOM  M3MEHYMBOCTU. XapaKTEpUCTHUKA  MOJU(PUKAUOHHON  HM3MEHUYUBOCTH.
Bapuannonsslii psin U BapuauumonHas kKpuas. Hopma peakiuu npusHaka. KonuuecTBeHHble U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBeHnHasi, WM TEHOTHUNHYECKas, W3MEHYMBOCTh. KOMOMHAaTHBHAs W3MEHUYUBOCTD.
Meiio3 U MOJIOBOM TpollecC — OCHOBA KOMOWHATMBHOM H3MEHYMBOCTH. MyTalmoHHas
M3MEeHUMBOCTh. Knaccudukamuss MyTaruii: TeHHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa u
MpPUYMHBI MyTanuid. MyrareHHble ()akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIEACTBEHHOMN
n3MenurBocty H. . BaBuiosa.

BuesigepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETHUKHA 4YEJIOBEKa:
TeHEealOTUYeCKUi,  ONM3HENOBBIN,  [UTOTEHETHYECKUW, OHMOXMMHYECKUH,  MOJEKYISIPHO-



reHetudeckuid. COBpPEMEHHOE OIpECICHHEe TEeHOTHUIIA: TIOJHOTEHOMHOE CEKBEHUPOBAHHUE,
FeHOTUIUpPOBaHKEe, B ToM uucie ¢ nomouisio [1I[P-ananuza. HacnenctBennsie 3a0oJieBaHuUs
4eJI0BEKa: FeHHbIe 00JI€3HHU, 00JIE3HH C HACJIEACTBEHHON IPEIPACIION0KEHHOCThIO, XPOMOCOMHBIE
0one3nn. ComaTuyeckue M reHepaTtuBHbIE MyTamuu. CTBOJIOBBIC KIETKU. [IpUHIMIIBI 310POBOTO
oOpa3a JKU3HU, IWATHOCTHKH, MPOPWIAKTHKUA M JICUCHUS TCHETHUYECKUX Oose3Heill. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYCHHE MEIUIIMHCKOM T'E€HETUKH B MPEJOTBPAIICHUH WU
JIEYCHU U TeHETUUECKUX 3a00JI€BaHUN YEI0BEKa.

JdemoHcTpaumnu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne @pusz, C. C. YerBepukos, H. B. Tumocdeesn-
Pecosckuii, H. 1. BaBuios.

Tabmuubl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHME M €Tr0 IMTOTEHETUYECKass OCHOBAY,
«3aKOH PacIIeIUICHUs U €ro IUTOTeHEeTUYECKast OCHOBA», «3aKOH YHUCTOTHI raMeTy, «JIurubpunnoe
ckperuBanue», «lluTonmoruyeckue OCHOBBI ~ TUTHOPUIHOTO  CKpeIIUBaHUs»,  «Menos»,
«B3aumoielicTBIE aNlIEIbHBIX TEHOBY, «[ €HEeTHUYeCKHue KapThl PACTEHUMN, JKUBOTHBIX U YEJIOBEKAY,
«['eneruka mnona», «3aKOHOMEPHOCTH HAclEeAOBaHUSA, CIEIUIEHHOTo ¢ moJiom», «Kapuotumnsl
YeJOBeKa H JKUBOTHBIX», «Buasl wu3MeHuMBOCTH», «MoaudukannoHHas W3MEHYUBOCTHY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpymnn KpoBw», «MyTalmoHHasi U3MEHUYUBOCThY.

Ob6opynoBanue: Mojenu-anukanuu «MoHorubpuaHoe ckpemmuBaHue», «HemomHoe
JOMHUHUpOBaHHe», «Jlurubpuanoe ckpeuuBanue», «llepekpécT XpoMocOM», MHUKPOCKON U
Mukponpenapar «J/lpozoduna» (Hopma, MmyTauuu (Gopmbl KpbUIbEB U OKpacKu Tena), repOapuii
«I"0Opox MOCEBHOM».

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaGopaTtopnast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIAHOTO W JUTHOPHIHOTO
CKpEILIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTaxy.

Jlabopatopuast pabotra Ne 6. «M3yueHune MoauMUKAITMOHHOW HM3MEHYHBOCTH, TIOCTPOCHHUE
BapHaIlMOHHOIO Psiia U BApUALIMOHHOW KPUBOW.

JlaGopatopnas pabora Ne 7. «AHaim3 wMytamuii y Apo3o¢uiabl  Ha  TOTOBBIX
MUKpOTMpernaparax».

[IpakTueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTHH.

Ceneknysi KaKk Hayka M IpoIecc. 3apoKJICHHE CEJICKUMM U AoMmecTukanus. Yuenue H. .
BaBuiioBa 0 IeHTpaXx MPOUCXOXKIEHUS W MHOrooOpa3usi KyJAbTypHBIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, HOPOJIa, IITAMM.

CoBpeMeHHBIE METOJBI CENeKUUU. MaccoBbli M HMHAWBUIYaIbHBIA OTOOpPHI B CEJEKIIHH
pactenuii u KUBOTHBIX. OIleHKa SKCTepbepa. BIu3KopoACTBEHHOE CKpellMBaHWE — WHOPUAMHT.
Uucras nunus. CkpeuuBaHue YUCTHIX JUHHUH. ['eTepo3uc, unu rubpuaHas cuna. HeponcreeHHoe
CKpelrBanue — ayropuaunr. Otnanénnas rubpuansanus u e€ ycnexu. VIcKycCTBeHHbIN MyTareHes
Y TIOJTy4YeHHE MOJIUILIONI0B. JJOCTHXKEHUS CeNIeKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MNPOU3BOJACTBA. ['€HHas WHXEHepus. OTamnbl CO3JaHUs
pexomOunantHot JIHK wu Ttpancrennsix opranusmoB. Kierounas wumxeHepus. KieTounsle
KyIbTypbl. MHUKpPOKJIOHAJIBbHOE pa3MHOXEHUE pacTeHuid. KIoHMpoBaHHME BBICOKOTIPOIYKTHBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHE M dTudeckue mpobrmemer. MO —
TeHeTUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Hoptpetsr: H. Y. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. VBaHoB.



Tabmuupr u cxembl: KapTa «LIeHTpBI MPOUCXOXKICHHS M MHOT000pasusi KyJbTYPHBIX
pactenuit», «llopoapl TOMAalIHUX KUBOTHBIX», «COpTa KyJAbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Paboter akamemuka M. @. HWeanoBay, «[lomummonmus», «OOBEKTHI
ounotexHojorun», «Kietounsle KyabTypbl M KIOHHpOBaHUE», «KOHCTpympoBaHWE M TEpPEHOC
T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKUA IUIOJOB M KOPHEIUIONOB AUKMX (OPM U KYJIbTYPHBIX COpPTOB
pactenuii, repbapuii «CenbCKOX035IIICTBEHHbIE PACTEHUS.

JlabopaTopHble U NPaKTH4YeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTUXKEHUSI CEJEKLUUU PACTEHUN M JKUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTaHIMIO, IUIEMEHHYIO ()epMy, COPTOUCHIBITATEIBHBIM YYacTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[Ipennochlnky BO3BHUKHOBEHUS 3BOJIIOIIMOHHON TEOPUU. DBOJIIOIIUOHHAS TEOPUS U €€ MECTO
B Onosioruu. BiusiHre 9BOIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUH U JPYTHX HAYK.

CeupnerenbcTBa 3BoJoLMH. [laneoHToOrNYECKUe: MOCIEI0BATEILHOCTD MOSIBJIIEHUS! BUJIOB B
MaJI€OHTOJIOTUYECKON JIETOMHCH, TepexoaHble popMbl. buoreorpadudeckue: cXoACTBO U pa3inyue
dayH u G10p MaTepUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOACTBA W pa3IMyMsi SMOPHOHOB pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, AaHAJOTHMYHbIE, PYIUMEHTApHBIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYISIpPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIECTBEHHOCTH U OCHOBHBIX
MeTaboIMYECKHUX MyTeil y BCeX OPraHu3MOB.

OpomononHass Teopust Y. JlapBuua. Ilpennochbulki BO3HUKHOBEHHS JTapBUHHU3MA.
JIBUKyIIMe CUITBI 3BOJIIONUHU BUIOB 10 JlapBruHY (M30BITOYHOE pa3MHOKEHHE NPH OTPAHUYEHHOCTH
pecypcoB, HeonpeenEéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIecTBOBaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Bosonun (CTO) u €€ 0CHOBHBIC MMOJI0KCHHUS.

MuxkposBosntorus. [Tomyssius Kak equHuIa BUAa U 3BOJIOLUH.

JIBuokymue cuibl ((akTopbl) SBOJIIOLMHM BUJIOB B IMpupoie. MyTalMOHHBIH mpolecc u
KOMOMHATHBHAs U3MEHYUBOCTh. [lonmyssiimoHHbIe BOJHBI U Apeiid reHoB. M3onsus u Murparus.

EctectBennslit 0T00p — HanpaBisromuil paxkTop 3Bosonnund. @opMbl €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BOJIONUH. [IpuMepsl mpucnocoOiaeHuit y
Opranu3MoB. ApoMOP(O3bl U UINO-aJANTAIINH.

Bun wu BumooOpaszoBanme. Kputepun Buma. OcHoBHble (GOpPMBI  BHI000pa30BaHUSA:
reorpauueckoe, 3K0JIOrHIECKOE.

MakposBomtonusi. DPopMbl  3BONOLMU:  (UIETUYECKAs, TUBEPreHTHAs, KOHBEPIeHTHas,
napajuiensHas. HeoOpaTuMocCTh SBOTIOIHH.

[IpoucxoxaeHue oT HecnenuaIu3upoBaHHBIX NpenkoB. [Iporpeccupyromas cnennanu3anusi.
AnantuBHas paguaius.

JdeMoHcTpanum:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. [apsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkenb, @. Mromnep, A. H. CeBepios.

Tabnuie! 1 cxembl: «Pa3BUTHE OpraHUYECKOTO MHUpa Ha 3emiie», «3apOAbIIIN MO3BOHOUHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl OOphOBI 3a cyiecTBoBaHHE», «EcTecTBEHHBI OTOODPY,
«MHoroobpa3ue copToB pacTeHHit», «MHOrooOpasue TMOpoaA KHUBOTHBIX», «[lomymsimumy,



«MyTtanoHHasE U3MEHYHBOCTH», «Apomopdo3by, «auoamantamum», «OOmas aereHepanus,
«/IBmKyiue cuiibl BoJoruny, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsuna», «boprba 3a
cymecTBoBaHuey», «lIpucrnocobieHHOCTs opraHu3MoBy», «leorpaduueckoe BHI000pa3zoBaHUEY,
«DKOJIOTHYECKOE BUI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIHSI HACEKOMBIX C Pa3IMYHBIMM THUIAMH OKPACKH, HAOOp IUIOJOB U
ceMsiH, KoJuekius «[IpuMepsl 3alUTHBIX TMPUCIIOCOOICHUN Y JKUBOTHBIX», MOJelb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY», 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3ra IO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, KOJUTEKIHS «DOPMBI COXPAHHOCTH UCKOITAEMBIX KHBOTHBIX
U pacTeHuid», mojens ammmkanus «llepekpéct xpomocom», BiaxHble IpenapaTtsl «Passurne
Hacekomoro», «Pa3Burue mnsarymkm», Mukpompenapat «Jlpozodmimay (Hopma, mMyramuu (GOpPMEI
KPBUTHEB U OKPACKH Tea).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas padota Ne 1. «CpaBHEHHE BUAOB 110 MOP(OIOTUUECKOMY KPUTEPUIOY.

Jlabopatopnas pabora Ne 2. «OmucaHue TPUCHOCOOJIEHHOCTH OpraHu3mMa u €€
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe M pa3BUTHeE KM3HU Ha 3emJie.

JloHayuHble TpEACTABICHUS O 3apOKJIE€HUU KU3HU. HaydHble rumore3sl BO3ZHMKHOBEHHUS
KU3HU Ha 3emye: aOuoTeHe3 M TaHCHepMHsS. XHUMHUYeCKas HBONIONUA. AOWOTEHHBIM CHHTE3
OpraHMYECKUX BEIIECTB U3 HEOPraHMYECKHX. DKCIIEPUMEHTATbHOE MOJTBEPKJIECHUE XUMUYECKOU
sBommony. HauanbHble sTanbl 6uonornueckoit spomonuu. ['unoresza PHK-mupa. ®opmuposanue
MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE TMPOTOKIETKH. [lepBhie KIETKH W WX DSBOJIOIHUS.
@opMHpPOBaHNE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButune xu3Hu Ha 3emiie Mo 3paM M nepuoaam. Karapxei. Apxeiickas U NpoTepO30McKas
apsl. [laneo3olickas 3pa u e€ nepuoapl: KeMOPUICKUNA, OPJOBUKCKUHN, CUITYPUHCKHM, JTEBOHCKHM,
KaMEHHOYTOJIbHBIH, IEPMCKHH.

Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u e€ nepuo/ibl: MajeoreHOBbIM, HEOT€HOBBIM, AHTPOIIOT'€HOBBIH.

XapakTepucTuKa KiIMMaTa M TE0JOTMYECKHX MpoueccoB. OCHOBHBIE 3Tambl 3BOJIIOLUU
PacCTUTENIBHOTO U JKUBOTHOTO MUpPa. ApoMop(}o3bl y pacTeHul 1 )kUBOTHBIX. [losiBNIEHNE, paclBET U
BBIMHUPAHUE TPYMI )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakKeHHE 3BOJIIONUH. OCHOBHBIE CUCTEMATUYECKUE
TPYIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJOBEKa. AHTpPOIOJIOTMS Kak Hayka. Pa3BuTue mpeAcTaBiIeHUN O
MIPOUCXOXKACHUM yeraoBeka. MeToibl u3ydeHus antponoreHe3a. CxoACTBa U pa3iinyusl 4eJoBeKa U
XKUBOTHBIX. CHCTEMaTUYECKOE TOJIOKEHHUE YETIOBEKA.

HBuxymue cuibl  (dakTopbl) aHTpomoreHesza. HacnmeiacTBeHHass HM3MEHUHMBOCTh H
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHBI 00pa3 KWU3HU, U3TOTOBJICHHUE OPYAUN TpyJa, MBILIUICHUE,
peysb.

OCHOBHBIE CTaJMM M BETBU SBOJIOLMM YEJIOBEKA: ABCTPAJIONMMUTEKH, YeIOBEK yMeIbIi,
UYenosek npsmoxonsainii, YenosBek HeaHAepTanbCKui, YenoBek pasyMHblii. HaxoIku uckomaemsix
OCTaTKOB, BpeMsl CYIIECTBOBaHMs, 00JacTh pacHpOCTpaHEeHus, 00bEM TOJIOBHOTO Mo3ra, oopas
KU3HU, OPYIUSL.

UYenoBeueckne packl. OCHOBHBIE OOIBIIME pachl: €BpoTeouaHas (eBpasuiickas), HErpo-
aBCcTpajioniHasg  (PKBaTopualibHasl),  MOHroJiougHas  (a3uaTcKko-aMepuKaHckas).  YepTsl
MPUCTIOCOOIEHHOCTH MPEICTAaBUTENEH YEIOBEYECKHX pac K YCIOBHSIM CYIIecTBOBaHUA. EIMHCTBO
yenoBeueckux pac. Kputuka pacusma.



JdemoHcTpaumnu:

[Hoptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmumer 1 cxembl: «Bo3HukHOBeHHEe CONHEUHOW CHUCTEMBI», «Pa3BUTHE OpPraHMYECKOTO
mupa», «PacturenpHas kinetka», <« KuBoTHas kierka», «lIpokapuoTnueckas — KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4ecKkoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHMUS
YeJl0BEKa M YelI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTMYECKMX HaXOJ0K
IIPEAKOB COBPEMEHHOIO 4YesloBeKay, «/IpeBHenmue omnm», «JllpeBHue monm», «llepseie
COBPEMEHHBIE JIIOJN», «YeroBeuecknue pacb».

O6opynoBanne: Mymspku — «[IpoucxoxkaeHne  denoBeka»  (OFOCTBI  aBCTPAIOTIUTEKA,
MUTEKAHTPOIa, HEeaHJepTalblla, KPOMAHBbOHIIA), CIENKH WM H300paXCHHS KaMEHHBIX OpYIHH
MEePBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEphl, pyOusa, CKkpebiia), Te€OXpOHOJOTHYecKas Talniuila,
KoJuteKIust «@OpMbl COXPAHHOCTH UCKOTIAaEMBbIX KMBOTHBIX U PaCTEHUII.

JlabopaTopHble U NPAKTH4YeCKUE PA0OThI:

[Tpaktuueckas padora Ne 1. «/M3yueHrne MCKOTA€MBIX OCTATKOB PACTEHHN M >KMBOTHBIX B
KOJUIEKIIHSIX).

DKCKypcHsi «IBOJIONMS OPraHUYECKOTO MHpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIA WIIH
KpaeBeTUECKUIN My3€ei).

Tema 3. Opranusmbl H OKpPY:KalOLIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJja4uM U pas/iesbl SKOJIOruU. MeToabl 3KOJOTUYECKUX UCCIEIOBAaHUN.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENTOBEKA.

Cpenpt oOuTaHus OpraHU3MOB: BOJIHAS, Ha3eMHO-BO3/yIIIHAs, MOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Oxosornueckue ¢akropel. Kiaccudukamus sKojJorudeckux (HakTopoB: aOHOTHYECKHUE,
OuoTHYeCcKHe U aHTpornoreHHsle. JlelicTBre AK0I0rndeckiX (PaKTOpOB Ha OPraHU3MBbI.

Abuotnueckue  (akTopbl:  CBET,  TEMIeEparypa,  BIAKHOCTh.  DOTONEpUOAU3M.
[IpucnocobaeHunss Opranu3MoB K JecTBUIO abnoTHueckux pakTopoB. buonsoruueckre puTMBl.

buotnueckue pakropel. Buabl 6M0THYECKUX B3aMMOJICHCTBHIM: KOHKYPEHIIHSI, XUIIIHUYECTBO,
cum6uo3 u ero ¢opmel. [lapasuTusm, koomepanusi, MyTyalin3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCaIu3M, HEUTpalu3M. 3HaueHHWE OHMOTHYCCKUX B3aMMOJCUCTBUN iAo
CYIIECTBOBaHMS OPraHU3MOB B IMIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE  XapaKTePUCTUKU mnomyisanud. OCHOBHBIE IOKAa3aTelad  MOIMYJIALMU:
YUCJIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEpPTHOCTb, HPHUPOCT, Murpauusa. JluHamuka
YUCJIEHHOCTH MOMYJIALMY U €€ peryisiusi.

JdemMoHcTpanum:

[Moptpetsl: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.

Tabmumer u cxemsl: kapta «l[Ipupoansie 30HbI 3emum», «Cpenpl 0OUTaHUS OPraHU3MOBY,
«Doronepuoauzmy, «llomynsuum», «3aKOHOMEPHOCTH pOCTa  YMCIEHHOCTH  HOILYJISLIUU
uHpy3opun-Tydenbkny, «llumessie nenm».

JlabopaTopHble H IpaKTHYecKHe padoThI:

JIaGopatopHas pabota Ne 3. «Mopdosnornueckue 0COOEHHOCTH PAacTeHUI W3 Pa3HBIX MECT
oOUTaHUSDY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYyCay.

ITpaktuyeckas padota Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIIMNA Pa3HBIX BUAOB PACTEHUID.

Tema 4. CooO1ecTBa M IKOJOTHYECKHE CHCTEMBI.

Coo0111ecTBO Opranu3MoB — 61o1eH03. CTPYKTYpbI OMOIIEHO3a: BHI0BAs, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunpl-noMmuHanTel. CBS31 B OMOIIEHO3E.



Okonornyeckue cucteMbl (dkocuctembl). llonstTme 00 »sKocucTemMe U OHUOTEOLICHO3E.
OyHKIMOHAIBHBIE  KOMIOHEHTHI  AKOCHUCTEMBI:  MPOJYLEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPTUU B IKocucTeme. Tpoduueckue (NHILEBBIE) YPOBHHU
skocuctemsl. [Tumessie nenu u cetd. OCHOBHBIE MMOKA3aTeN IKOCUCTEMBI: OMOMacca, PO TyKIusI.
DKOJIOTUYECKHE TUPAMUIBL: TPOAYKIHH, YHCICHHOCTH, Ouomacchl. (CBOWCTBa HSKOCHCTEM:
YCTOMYMBOCTB, CAMOPEryJIsiius, pazsute. Cykueccusi.

[Ipupoanbie 3KOCUCTEMBL. OKOCHUCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOIO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE HKOCUCTEMBIL. Arpo3kocuctembl. YpbOoskocuctemsl. buonoruueckoe u
XO341CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopasznoobOpazue kak Qaktop ycroiunBoctu sKkocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. . Bepnanackoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa ouocgepsl. XKusoe
BemiecTBo U ero ¢pyHkiuu. OcodeHHOCTH Onochepsl Kak TI00aTbHON YKOCHCTEMBI. JJluHaMuuecKkoe
paBHOBecHe U oOpaTHast cBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOTCOXMMHUYECKHE IMKIBI DJIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Omocdepe 3emian. AHTpOTIOTeHHbIE W3MeHeHust B Ouocdepe. [mobanpHbIE
AKOJIOTHYECKHE TPOOIIEMBI.

CocymecTBoBaHHEe TpUPOABI U 4YenoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpas3wsi Kak OCHOBA
ycroitunBoctn Onochepsl. OCHOBa panMOHATBLHOTO YIPABICHHS MPHUPOJHBIMH PECypcaMud H X
ucnosib3oBanue. JloCTKeHus: OMOJIOTHH U OXPaHa MPUPOIBI.

JdemoHncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuupl u cxembl: «l[lumeBsie 1enn», «buoleHO3: cocTaB U CTpyKTypa», «lIpupomnbie
coobmectBa», «llemn mnuraHus», «Okojoruyeckas mnupamuaa», «buochepa u UenmoBex»,
«DQKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOMHOro Jjiecay, «buoieHos Bomoémay,
«ArpoueHnos», «IIpumepHble aHTPOTIOTEHHbIE BO3ACUCTBUS HAa IPUPOAY», « BaskHelIne HCTOUHUKHI
3arpsi3HEHUsl BO3[yXa M TPYHTOBBIX Boi», «llouBa — BakHelimas cocrapistomas Ouocheps»,
«®DakTopsl Aerpaganuu mnousy, «llapuukoselil 3¢ dext», «DakTOphl PaTuOaKTUBHOTO 3arpsi3HEHUS
onochepb», «OO0mas cTpykrypa Ounochepb», «PacmpocTtpaHeHue xu3Hu B Ouocdepe»,
«O30HO0BBIN 3KkpaH Ouocheps», «KpyroBopor yriaepoaa B Ouocdepe», «KpyroBopor azora B
MIPUPOJICY.

O6opynoBanue: MoAenb-anuukanus « Tunuuneie OMOLIEHO3b», repbapuil «PacTuTenbHbIe
coo01ecTBay, KojuieKnu «bruoreHo3y», «Bpenutenu BaxXHEHIINX CeNbCKOX03SHCTBEHHBIX
KYJIBTYpP», TepOapuu ¥ KOJUIEKIIMH PACTEHUI U )KMBOTHBIX, MPUHAAIEKAIINE K Pa3HBIM
9KOJIOTMYECKUM TpymnaM oaHoro Buaa, Kpacuas kuura Poccuiickoit denepanuu, n3o0paskeHus
OXpaHSIeMbIX BHJIOB PACTEHUI U JKUBOTHBIX.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edsoo.ru/7f41¢c292
bu6moreka [IOK
2 K 1 1
VIBLIC CHUTCMBL 1 1x Oprausatus https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 X 8 1
MMHYECKHI COCTaB U CTPOCHUE KIICTKU httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 HKHSHEACATENLHOCTE KISTKH 0 https://m.edso0.ru/7f41c292
5 PazmHOXeHUE 1 MHIUBUIYATIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 1
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
C3EPBHOE BpeMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 4



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

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00yJaromuMucs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJIbTaTOB OCBOEHHUS npeamera «bHOJIOrHs» BbIIEICHbI
CIIEIYIONINE COCTABIIAIONINAEG: OCO3HAHWE OOyJAIONIUMUCS  POCCHUHCKOW  TpaKIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH W CaMOOIPEACIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘I€HI/IIO 6I/IOJ'IOFI/II/I, HCJICHAIPABJICHHOC PAa3BUTHUC BHYTPCHHUX
yOEXKIEeHUH JTMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPATULUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMM, MMpucCymumMu CHUCTEME
OMOJIOTMUECKOTO 00pa30BaHMs, HAJIUYHE HKOJOTUYECKOTO0 TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHUSA IMPEAMCETA «buonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIMTATEILHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMIPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBaXEHHSI K 3aKOHY M NPaBOTOPSAAKY, YEOBEKY Tpyla U CTaplieMy IMOKOJIEHHIO, B3aUMHOIO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHS K  KyJAbTypHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHMS yueOHOTro rnpenmera «bronorusy JOKHBI OTPaKaTh
TOTOBHOCTh U CIOCOOHOCTh OOYYalONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAlUii, MO3UTUBHBIX BHYTPEHHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIbITa JEATENHOCTH B IMPOIECCEe peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JaHUHN YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPENENATh COOCTBEHHYIO TMO3HMIIMIO [0 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOU KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBaTh B  CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMU YOSKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

FOTOBHOCTb K TYMaHUTapPHOM U BOJOHTEPCKOU JIEATEIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UJICHTUYHOCTH, TIATPUOTH3MA, YBAKCHHS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOHM, ropiocTu 3a CBOM Kpail, CBOXO
Ponuny, cBO# s3bIK U KyJIBTYpY, IPOLJIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIICHHE K MPUPOJHOMY HACIECIWIO ¢ TaMSATHUKAM TPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUS 3HAYCHHST OMOJIOTUH B TIO3HAHUHW 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOTO HapoOaa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUWE K CBOMM PpOAMUTENSAM, CO3JAaHUI0O CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM U3HHU B COOTBETCTBUHU C TPAIULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (GOPMHPOBAHUSA  KYJIbTYPbl 3J0POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro oopasa *KU3HU (3A0POBOE MHUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJTbHOTO M KOJUJIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAaHHE TOCIEACTBUI M HENPHUSATHS BPEAHBIX MPHUBBIUEK (YMOTPEOJCHUS aTKOTOJIS,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW U COLMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH U CAMOCTOSITENBHO  BBIMIOJMHATH  TaKyHO
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaM NpodecCHOHANBHON NeATeTbHOCTH, YMEHHUE COBEPINATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSIKEHUM BCEU
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHNE YPOBHS JKOJOTHMYECKOW KYIBTYpPhl: MPHOOPETEHUE OIbITAa TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTMH 3HAHUS U YMEHUS
IIpU pElIeHnH NpoOJIeM, CBSI3aHHBIX C pallMOHAIBHBIM IPHUPOJIONOIB30BAaHUEM (COOIIOACHNE
MpaBWJI MOBEJAEHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONMPUATHBIE SKOJIOTMYECKHUE TOCIEICTBUS MPeANpPUHUMAEMbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYJIbTYphl, OIBbITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCS HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOM M COLMAJIbHOW MpAKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpPaKTUKH, OCHOBAaHHOTO Ha JHUANOTe KYIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE A3BIKOBOM U UNTATEIBCKON KyJIbTYphI KaK CPEICTBA B3AUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenuduku OUOJIOTUM KaK HayKd, OCO3HaHHUA €€ poju B (HOPMHUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBIeHUsI 00 OKpY>KaIoLeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJISi COBPEMEHHOW IUBIIJIM3AILMU: OOeCIieUeHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble mpoOaemMbl pa3BUTHUS YETIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TII00AIbHBIX
HKOJIOTHYECKUX Mpo0sieM U oOecrieueHus nepexoa K yCTOMYuBOMY Pa3BUTUIO, PALIMOHATIEHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHHUH OMOJOTHYECKMX 3HAHUU B IIEJSX MOBBIIMICHUS OO0IIen
KYJIbTYPbI, €CT€CTBEHHO-HAY4YHOW TpPAaMOTHOCTH, KaK COCTaBHOMW 4YacTu (PYHKIIMOHATHHOM
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAaHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCMHOJIb3YyEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONMy4YaeMble 3HAHUS IS aHanu3a U OOBSCHEHHS SBICHUM
OKpYXXAIOILEro MHpa M HPOMCXOAIIMX B HEM U3MEHEHMH, yMEHHe JenaTh 00OCHOBaHHbBIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIFHO HCHOJb30BAaTh OWOJIOTUYECKUE 3HAHHS JUISL pelIeHHs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTU HAyYHOU JESATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHMOJIOTMM B COOTBETCTBHH C JKM3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysibTaThl OCBOEGHHSA y4ueOHOro mnpeamera «buonorusy BKIIOYAIOT:
3HaUMMbIe Ui (DOPMHUPOBAHMS MHUPOBO33PEHUS  OOYJAIONIUXCS  MEKIUCIUIUTMHAPHBIC
(MexTpeIMeTHbIE) OOIeHAyYHbIE TTOHATHS, OTPAKAIOIIUE I[EJTOCTHOCTh HAYYHOW KapTHHBI MUpa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPT U,
SIBJICHUE, MpPOLECC, CUCTeMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOJIIOJCHHE, U3MEPEHHUE, SKCIIEPUMEHT U JPYIHX), YHUBEPCAJIbHBIE
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIIEUNBAIOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYyJaromIuxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble Yy4ueOHbIE IEMCTBHS B IO3HABATEIbHOH U
COIIMAIBHON MTPAKTHKE.

MertanpeaMeTHble pe3yabTaTbl OCBOEHHS IMPOrpaMMBbl CpEeIHEro ooOuero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpPMYNIMpOBaTh U aKTyalM3UPOBaTh MpPoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHHUS (aHanu3a,
CUHTE3a, CpaBHEHMS, KiacCHUpUKAIMK, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYSCKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTpEeNATh LEeIH JeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObSCHEHUS (DAKTOB U SIBICHHUM >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PAaCCMAaTPUBAEMBIX SIBICHUAX, (DOPMYIHpOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX CBSA3CH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTax, a Takke MPOTHUBOPEUH pa3HOTO poja,
BBISIBIICHHBIX B PA3IUMYHBIX WH(OOPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEeMbI ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB IIEINISAM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHSIX pPEaJbHOTO, BHUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HUCCIIEIOBATEILCKONW M MPOSKTHOM JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEIILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKHUX 33129, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JCSITEILHOCTH IO IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPa30BAHUI0 M NMPUMEHEHUIO B YUEOHBIX CHTYAlHsX, B TOM YHCJE TPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUSBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [O3HABATCIBHYID W  MPAKTHYCCKyH0  oO0iacTu
KU3HECATSILHOCTH;

YMETh HHTETPUPOBATh 3HAHKS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, MpeIaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3JIMYHBIX MCTOYHWKAX MHPOpManmu (TEKCTe Y4eOHOro mocoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JnaHHBIX, B VIHTepHEeTE), aHATM3UPOBaTh WHPOPMALUIO PA3TUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoBaTh 3alpochl U MPUMEHATH pPa3IUUHBICE METOIBI TPU IOUCKE M OTOOpE
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpEeTaTh OMBIT HCIOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CPEACTBAa NMPU pPaboTe ¢ OHOJIOTHYECKOMN
uHpOpMaIMeH: MPUMEHATh XUMHUECKUE, (U3MUSCKHE M MATEMATHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKIATYPY, HCIIOJIb30BaTh M MPe0Opa3oBbIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIJIETh HAaBBIKAMU pACMO3HABAaHUS W 3alIUTHl  MHPOpMAIMK, HWH(DOPMALMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCykKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEIbHO BBHITIONHEHHS TMpeiaraeMoil 3aJadd, Yy4YUThIBAaTb HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(PIUKTHBIX CUTYAIMH, YMETh CMIT4aTh KOH(QIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMHM CIOCO0aMH OOIIEHHS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl Mpu
peleHny OMoJIoru4eckoi mpooieMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYINIIOBBIX
(hopM B3aMMOJIEHCTBUS NPHU peLIeHUH yueOHOM 3a1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LE€JIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBJIAThH IUIAH JIEUCTBUN, PACHpEACNIsiTh POJIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHUBATh UAEU C IMO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHUTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OUOJIOTMUECKUE 3HAHUSA JUIS BBIABICHHS NpoOJIEM U HX pELIeHHs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHWMU 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYKAIOILKX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IMO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh ¥ (OPMYJIUPOBAaTh COOCTBEHHBIE 3a7aud B OOpPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMbl C YUETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATH MPUEMBI pedIieKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHMUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX IIPU aHAIU3€E PE3YJIBTATOB JACATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue i ydeOHoro npeaMera «buosiorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpHpETali M TpeoOpa3oBaHUIO 3HAHWUW, BH/IBI
JESITEbHOCTH 0 TOJYYEHUIO HOBOTO 3HAHMSA M MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTyallMsiX, a TaKXe B pEaJbHBIX >KU3HEHHBIX CHUTYyallMsX, CBA3aHHBIX C Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPEACTABICHBI 110 TOAaM 00yUeHusI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHPOBAHHOCTb 3HAHUM O MECT€ U POJIM OHOJOTMHM B CHUCTEME HAyYHOI'O 3HAHMS
€CTECTBEHHBIX HAayK, B (JOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPKaHUE OMOIOTMUYECKMX TEPMHHOB M MOHSTUHN: JKNU3Hb, KIETKA,
opraHusM, Merabosu3M (0OMEH BEIIECTB W NIPEBpAIllEHHE DHEPruu), TOMeocTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoaykuus), HaCIAEICTBEHHOCTh, U3MEHUUBOCTh, POCT U PAa3BUTHE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYTal[MOHHas,
LIEHTpaJbHasl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensaTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTO NO3HAHUS B OMOJIOTMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBJIEHUM, OpraHuM3alus U IPOBEJCHUE OHOJIOTMYECKOIro
SKCIIEPUMEHTA, BBIIIBI)KCHUE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBACHEHHE IOyYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAayUHBIX IOHSITH,
TEOpUil U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU MOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHA BEIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIJIOJOTBOPEHHs, PA3MHOXKEHUS, WHIAUBHUIYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3J0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJEH, COONIOJCHHUS HOPM



IPaMOTHOIO IOBEJCHMUSI B OKpPY)KAIOWIEH INPUPOAHOM Cpele, NOHMMaHuE HeoOX0aUMOCTU
WCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOW OHONOTMM M OMOTEXHOJIOTHH U palMOHaIbLHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TIE€HETMYECKHE 3aJaud Ha MOHO- M JUTHMOpHAHOE
CKpEIIMBaHKE, CIICTUICHHOE HACIIEAOBAaHHUE, COCTABIIATH CXEMbl MOHOTHOPUAHOTO CKpEIINBAHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa TPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHUPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAY4YHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEIUILIMHE, OMOTESXHOIOT U,

YMEHHE CO3/aBaTb COOCTBEHHbIE IHMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHMI O MeCTe M POJM OMOJIOTHH B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEPKaHHE OMOJOTUYECKUX TEPMUHOB U MOHSTUIA: BUJI, OMYJSALUSA,
reHoOH I, SBOJIONMS, JBWKYIIHME CHIBl ((HaKTOpbl) DBOJIOIHUH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHME, 3KOJOrM4eckue (aKkTOpbl, HSKOCHUCTEMAa, MPOAYLECHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

YMEHHME Wu3jaraTh Ouosnoruueckue teopuu (dBomtonuoHHas Teopus Y. [lapBuHa,
CHUHTETHYECKasi TEOPUs SBOJIIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxoactsa K. M.
bapa, dyepenoBanus riiaBHBIX HampaBiieHHMH U mytei sBomonuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJa/IeTh METOJaMH HAay4yHOTO IMO3HAaHUS B OMOJIOTHMHU: HAOIIOJCHHE U ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OUOJIOTUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHii U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIACTATH CYIIECTBEHHbIC IPU3HAKU CTPOCHUS OUOJIOTHYECKUX OOBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIIEHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIECTB U MOTOKA SHEPIHU B IKOCHCTEMAaxX, aHTPOTIOT€HHBIX U3MEHEHUH
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOr€OXMMHMYECKHX LHUKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00ecTIeYeHns
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0POBbSl OKPYKAIOLIUX JIIOJEH, COOMIONEHUsI HOpM
IPaMOTHOTO TOBEJICHUsI B OKPY)KAIOLIeH NpUPOJHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



MCIIOJIb30BAHUS JOCTUKCHUM COBPEMEHHOM Oounonoruu JUTSt paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBIATh CXEMBI IEpEHOCa
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMCHHE BBINIOJHATH JTAOOPATOPHBIE W TMpPaKTHYeCKHe paboThl, COOMIONATh MpaBHiia TpU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMECHHE KPUTHYCCKH OIICHUBATh W WHTEPIPETHUPOBATH HH(POPMAIHMIO OHOJIOTHYECKOTO
COJICpP’KaHUs, BKIIFOUYAIONIYIO TICCBJOHAYYHBIC 3HAHHUS W3 PA3IMYHBIX HUCTOYHUKOB (CpeacTBa
MaccoBOW HMH(pOpMALMK, HAYYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpUBaTh TIJI00AIbHBIC
IKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIeHus, 00o0as
OMOJIOTHYECKYI0 HH(POPMAIUI0 W3 HECKOJBKMX HWCTOYHHKOB, T'PAMOTHO HCIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.

BocnnraresqbHasi cocTaBisomas yueO0HOro npeaMera, Kypca

BocnuraTtenbHelil noTeHman yueOHoro npeamera «buonorusy peanusyercs yepes
WCIIOJIb30BaHNUE BUIOB U (DOPM AESITEIHPHOCTH, OTIMCAHHBIX B Paboueli mporpaMmme BOCITUTAHUS.

Peanmaum{ neaarortyeCKuMu pa6OTHI/IKaMI/I BOCITUTATCIIBHOI'O IIOTCHIHMAJIA YPOKaA
mnmpeamnojaracTt Cacayronec:

YCTaHOBJICHUE JTOBEPUTEIBHBIX OTHONICHUN MEXKIY MEAarorn4ecKiuM pabOTHUKOM U
00yJaroIMMUCS, CITIOCOOCTBYIONTHUX TTO3UTUBHOMY BOCIIPHUSTHIO 00YJAIOITUMUCS TPEOOBAHUHN 1
MPOCKO MEeIarornyeckoro pabOTHUKA, MIPUBJICUEHUIO UX BHUMAHUS K 00CY)K/1aeMOi Ha ypOKe
nHpOpMAIINY, aKTUBU3AIINHU TIO3HABATEILHON IS TEILHOCTH;

o0y /IeHrue 00YyJaroIIMXCs COO0aTh Ha YPOKE OOIICTIPHHSATHIC HOPMBI IOBEICHHS, TTPABHIIa
0OIIEeHHsI CO CTApIIUMH (TTeJarori9eCKUMU paOOTHUKAMU) M CBEPCTHUKAaMHU (0OyJaroIuMucs),
MPUHIUIBI Y9eOHON JAUCIUILIMHBI B CAaMOOPTaHU3aIUH;

MIpUBJICYCHUE BHUMAHUSI 00YJaOIIUXCsl K IEHHOCTHOMY acIlleKTy M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3anus ux paboThl ¢ NOJy4aeMoOi Ha YpOKe COIMANIbHO 3HAaYMMON HHpOopMaIueit
— WHULIMUPOBaHUE €€ 00CYKIeHNs1, BRICKa3bIBAaHHS 00yJarOIIMMHKCS CBOETO MHEHUS 110 3TOMY
MIOBO/]1y, BBIPAOOTKHU CBOETO K HEel OTHOIICHHUS,

HCITOJIb30BaHNE BOCIIUTATEILHBIX BO3MOKHOCTEH COACPIKAHUA yqe6H0r0 npeamMeTa 4€pe3
JACMOHCTPAIHUTIO O6y‘~IaIOH_II/IMI/IC$I MMPpUMCPOB OTBECTCTBCHHOTI'O, I'PAXKAAHCKOI'O IIOBCACHUA,
IIPOsABJICHHUA YeJIOBEKOJIIOOUS U ,I[O6pOC6pI[e‘lHOCTI/I, uepe3 HO,Z[60p COOTBCTCTBYHOIIUX TCKCTOB
JUIL YTCHUA, 3a4a4 JJI1 pCHICHUS, HpO6HeMHBIX CI/ITyaI_[I/Iﬁ AJIA O6Cy)KI[eHI/IH B KJIaCCC;

MMPUMCHCHUC Ha YPOKEC UHTCPAKTUBHBIX (I)OpM pa6OTLI C O6y‘{aIOH_II/IMI/ICHZ CTUMYIIMPYIOIIUX
IMO3HABATCJIIBHYO MOTHUBAILIUTO 06yqa}0m1/1xc51; ,Z[I/ICKYCCI/II‘/’I, KOTOPBIC JAat0T 06y‘-IaI-OIJ_II/IMCSI
BO3MOXHOCTb HpI/I06peCTI/I OIIBIT BCACHUSA KOHCTPYKTHBHOTO AHUAJIOTA, prHHOBOfI pa60TBI HNJIn
paGOTLI B I1apax, KOTOPLIC y4yaT KOMaHIHOM pa60Te U B3aUMO/ICHICTBHIO C APYruMHu J€TbMU.



[Tpunoxxenue k pabouell mporpamme no npeamery «buosorus»

PaccmoTpeHo Ha MeTOIM4YECKOM 00BEAMHEHUN [IpunsaTo Ha nenaroruyeckom cosere OY YTBepxacHa
ITpoTtokon Ne 1ot 30.08.2023 ITpotokon Ne 1 ot 30.08.2023 [Tpuka3z Ne 525-0 ot «30» 08.2023r.

IIOYPOYHOE IINTAHUPOBAHMUE
Ha 2023- 2024 y4eOHbIN roa

buonorusa
VYuaurens: boiiko CC
Kuacc: 10

OO61Iee KOJIMUECTBO YacOB Ha MPeaMET 1o yueOHoMY TutaHy 34 daca
W3 Hux Ha:

1 yeTBepTh 8§ HacoB

2 4eTBEepTh 8 HacoB

3 yetBepTh 11 yacos

4 yeTBEepTH 7 YaCOB

ITo 1 wacy B Hegemto. Beero yueOHbIX Henenb 34

Ha jJabopaTopHbIe paboThI 4 Yaca

Ha mpakTuyeckue padotsl 0 yac

KOHTpOJIbHBIE PA0OTHI 2 Yaca

VYueonuk: buonorus, 10 knacc/ ITonomapéra U.H., Kopuunosa O.A., Jlouwnunaa T.E. / TTox pexa. ITonomapésoit N.H.
AxnmonepHoe obmectBo «M3naTenpcTBo «IIpocsemienuey, 2017-2020r.



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Kourpoububie | IlpakTHyeckue A PaxTiecka op
n/n Bcero U3YYeHHUs | nara o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
buonorns B cucreme
1 a 1 04.09 https://m.edso0.ru/863e6122
YK https://m.edso0.ru/863e632a
MeTto bl TO3HAHUS
YKUBOUW ITPUPOIBI.
[IpakTnueckas pabora
Ne 1 «cmons3oBanue
5 «cnonbp30BaHn 1 05 11.09 bubmuorexa [JOK
Pa3IMYHBIX METOIOB https://m.edso0.ru/863e6122
MIPU U3YYCHUH
OMOJIOTHYECKHUX
00BEKTOBY
Bbuomornueckue Bu6 10K
HOIHOTEKA
3 e e 1 18.09
CHCTEMDL, TIPOTECCHT 1 https://m.eds00.ru/863e6564
WX U3Y4CHHE
XUMHUYECKUHA COCTaB Bu6 OK
4 Kki1eTkd. Boma u 1 25.09 ubsmorexa L
https://m.edsoo.ru/863e674e
MHHEPAJIbHBIE COJTU
benku. CocraB u bubnuoreka [JOK
5 1 02.10
CTpoeHHue OeJIKOB https://m.edsoo.ru/863e6b72
depmMeHTB —
bu6mmoreka [JOK
6 §) 1 0.5 09.10
HOTOTHHCCKHE https://m.edso0.ru/863e6b72
KaTaJgn3aTophbl.



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

JlaboparopHas paboTa
Ne 1 «M3yuenue
KaTaJIUTUYECKOMN
aKTHBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIIa3bl
WM KaTaiasbl)»

bubmmoreka [{OK
! YrateBozeL. Jlamn et 16.10 https://m.eds00.ru/863e6870
3 Hyxneunosbie 2310 bubnuorexa [JOK
KucIoTel. ATO https://m.edso0.ru/863e6d5c
N g EnGmorera LIOK
https://m.eds00.ru/863e6e88
Knerounas teopus
10 Knerka xak nenocraas
JKUBas CHCTEMa
Crpoenue
3YKapUOTHYECKOU
kietku. JlaboparopHas
pabota Ne 2 «M3yueHue
CTPOEHUS KIETOK bubnuoreka [JOK
11 pacTeHui, )KUBOTHBIX, 0.5 https://m.edso00.ru/863e6ff0
rpuOoB U OaKTEepui Mo https://m.edso0.ru/863e716¢
MHKPOCKOIIOM Ha
TFOTOBBIX
MHKpOIIpenaparax u ux
OTIMCAHUE
12 OOMeH BelecTB Win bubnmuoreka [JOK
MeTab0JIH3M https://m.eds00.ru/863e766¢
13 ®doTocuHTE3. bu6nmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

XeMOCHUHTE3 https://m.edsoo.ru/863e7c98
14 OHepreTudeckuit bubmuorexa [IOK
o0MeH https://m.edsoo.ru/863e7aae
JKM3HEHHEBIN [TUKIT
KJIETKHU. [lenenne
KIIETKH. MUuTO3.
JlabopaTtopHnas pabota i 1OK
nonmorexa
15 Ne 3 «Hab 0.5
® 2 «habJosenne https://m.edsoo.ru/863e7dc4
MHTO34a B KJIETKAaX
KOHYHMKA KOpPEeITKa JIyKa
Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
Buocunres Oenka.
16 Peakiusa MaTpuyHOTO bubmorexa LOK
1 P https://m.edsoo0.ru/863e796e
CUHTE3a
17 Tpancusus — bubnuoreka [JOK
ounocuHTE3 OEIKa https://m.eds00.ru/863e796e
18 Hexnerounsie popmbl bubnuoreka [JOK
YKU3HU — BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
DopMbI Pa3MHOKCHUS
19 ODrAHIAMOB https://m.edso0.ru/863e81b6
p https://m.edsoo.ru/863e831e
bubnuoreka [JOK
20 Meii
enos https://m.edsoo0.ru/863e7f4a
O6pazoBanue u
pa3BHUTHE TOJIOBBIX
21 CIETOK 05 bubmuoreka [JOK
' ' https://m.edso0.ru/863e81b6
OnnoaoTBOpEHHE.

JIaGoparopHas paboTa



https://m.edsoo.ru/863e7c98
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Ne 4 «3yuenue

CTPOEHUS MOJIOBbIX
KJIETOK Ha FOTOBBIX
MUKpOIpenapaTax»

22

NupuBunyansHOE
pa3BUTHE OPraHU3MOB

bubmmoreka [{OK
https://m.edso0.ru/863e8436

23

I'eneTnka — Hayka o
HACJIEICTBEHHOCTH 1
U3MCEHYUBOCTHU

bubmmoreka [{OK
https://m.edso0.ru/863e86f2

24

3aKOHOMEPHOCTH
HacJe0BaHus
MIPHU3HAKOB.
Monorubpuanoe
CKpelllBaHHe

bu6moreka [IOK
https://m.edso0.ru/863e8878

25

JurubpumHoe
CKpEIlIMBaHKE. 3aKOH
HE3aBHCUMOTO
HacJleI0BaHus
MIPU3HAKOB

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

26

CuemieHHoe
HacJeJOBaHUE
MIPU3HAKOB.
JlaGopaTopHas pabota
Ne 5 «M3y4yenue
pe3ynbTaToB
MOHOTHOPUIHOTO U
JTUTUOPUIHOTO
CKPELIUBaHUS Y
Np030(UIIBI HA TOTOBBIX

0.5

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



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

MHUKpOIpenapaTax»

27

I'eneTnka mosna.
HacnenoBanue
MIPU3HAKOB,
CILICILJICHHBIX C II0JIOM

bubmmoreka [{OK
https://m.edsoo.ru/863e8c60

28

N3MeHYnBOCTb.
Henacnencreennas
H3MEHUYHBOCTb.
JlabopaTtopHnas pabota
Neo 6. 3yuenue

MO (DUKAITUOHHOU
H3MEHYHNBOCTH,
MMOCTPOCHUE
BapUAIMOHHOTO Psa U
BapHyallMOHHOM
KpUBOW»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnencrBennas
W3MEHYUBOCTb.
JlaGopaTtopHas pabota
No 7. «Ananu3 myranuit
y 1po30(duIIel HA
TOTOBBIX
MUKpOTpernaparax»

0.5

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

30

I'eneTnka yenoBeka

bubnuoreka [JOK
https://m.edsoo.ru/863e8d78

31

PesepBHBIN ypOK.
O06o00611eHne N0 TeMe
«HacnenctBeHHOCTD U
U3MEHUUBOCTD



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

OpPraHU3MOB»

32 Cenekuus Kak HayKa U 1 bubnmoreka [JOK
npouecc https://m.eds00.ru/863e9214
MeTo bl ¥ TOCTHXKEHUS

N bubnuorexa [JOK
33 CEJICKIIMH PACTCHHI U 1
https://m.edso0.ru/863e9214
YKUBOTHBIX

34 buoTtexHonorus kak 1 bubmmoreka [{OK

0Tpacib NPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3ydeHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOP U €10 HOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButne xxu3HM Ha 3emiie 1o 3paM U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 10 kracc/ [Toromapésa N.H., Kopuunosa O.A., Jlonmwmna T.E.; mon penakmueit
[Tonomapéroit M.H., OO0miecTBO ¢ OrpaHMue€HHON OTBETCTBEHHOCTHIO M31aTenbCKuil IIEHTP

«BEHTAHA-I'PA®»; Axunonepsoe o6mectBo «M3narenberso «IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJISA

. H. Tlonomapesa. buosnorus. 10 knacc. Metoanueckoe nocodue k yueouuxy 1. H.
[ToromapeBoil.

. H. Tlonomapesa. buosnorus. 11 xnacec. Metoauueckoe nocodue k yueouuxy 1. H.

[TonomapeBo.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoreka [1OK https://m.edsoo.ru/863e6122






