MHUHHUCTEPCTBO NPOCBEIEHUS] POCCUCKOM ®EJEPALIAN
Munucreperro o6pasosanus Bearopoickoii 06aactu
Anvunuctpanus CTapoocKoabeKoro ropoacKoro oKpyra
Mynununansaoe 610/ukeTHOE 06meofpazoBaTe/ibHOE YupexaeHue
«Cpenusisi 06meodpazoparepHas mKoaa Ne 28 ¢ YrayG/IeHHBIM H3Yy4YeHHeM
OTAEJbHBIX IIPEIMETOB UMeHH A.A.Yraposa»

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
Ha 3aceTaHuH 3aMECTHTENb IUPEKTOPa ’M_‘Bﬁﬁi
[IENArOTHYECKOTO COBETA MBOY "COIII Ne 28 ¢ EHE
MBOY "COIII Ne 28 ¢ YIIyOJIEHHBIM H3y4EHHEM

YIIIyONIEHHBIM H3ydEHUEM OTZEIIbHBIX IPEJIMETOB

OTHETbHBIX IIPEIMETOB umenu X/A ¥raposa"

umenH A.A.Yraposa' ¢/ / EHM Ao, |

ITporoxon Ne 14 A3y 08 2023 r.

G 2099484/
oT «31» 08 2023 r. w*‘ v
¥ £ =

PABOYAS ITPOTPAMMA
(ID 2213654)

y4ebnoro npeavera «Buosorusi. Bazopbrii YPOBEHb»
s obyuaromuxcs 10 — 11 knaccos

Crapsrii Ockoa 2023



MHMHHUCTEPCTBO IMTPOCBEIEHUSI POCCUICKOM ®EJNEPAIINA
Munucrepcrso oopazoBanusi bearopoackoii odsaacTn
AnvuHuctpanusa CTapoocKoJIbCKOr0 ropoACKOro OKpyra
MyHuununajibHoe 010/:KeTHOe 00111e00pa3oBaTe/IbHOE YUpPeKIeHne
«Cpennsisi 001eo0pa3oBate/ibHas MKoJa Ne 28 ¢ yriy0JeHHbIM H3y4YeHHeM
OTIeJIbHBIX NIPeIMeTOB UMeHH A.A.YrapoBa»

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO

Ha 3aCEeIaHUU 3aMECTUTENb JUPEKTOpa mupekrop MBOY "COLI Ne 28
Mearorunyeckoro coBera MBOY "COLI Ne 28 ¢ C yI1yOJIEHHBIM U3Y4YEHUEM
MBOY "COLI Ne 28 ¢ yrayOJIEHHBIM U3yYeHHEM OT/IEJbHBIX MPEAMETOB UMEHU
yI1yOJI€HHBIM U3y4E€HUEM OT/AEJIBHBIX MPEIMETOB A.A.Yraposa"

OT/ICNIbHBIX MPEIMETOB uMenn A.A.Yraposa"

" I'.B.MapuykoBa
nmenu A.A.Yraposa E.H.MapteinoBa Ilpuka3z Ne 770

IIporokon Ne 14 «31» 082023 . oT «31» 08 2023 .
or«31» 08 2023 .

PABOYASI [IPOTPAMMA
(ID 2213654)

yueOHoro npeamera «buosiorusi. ba3oBbiii ypoBeHb)
st ooyuaroruxces 10 — 11 knmaccos

Crapsiii Ockoa 2023



HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OWOJOTHH TEOPETHYECKYIO OCHOBY JUIS OTPEIEICHUS
MOJX0A0B K (popMupOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbable nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4deHUsT W TpeOOBaHMH K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB, MOJIOXKEHHS 00
Oo0MmMX HEeTsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTUH,
e¢ 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHUS YEIOBEUECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEEIICHBl OCHOBHBIE (DYHKIUHU MPOTPaAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue o 1EesIX, 00 00Iel cTparerun o0ydeHus,
BOCIIMTAaHUS M Pa3BUTUsI OOyJaromuXcs cpencTBamMu ydeOHoro mnpenmera «buonorusy,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pPacmpeelieHHe I1o
pasnenaM M TeMaM, PEKOMEHIyeMYIO MOCIeIOBATeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
yI€TOM MEXIPEAMETHBIX H BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTENBHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mnporpaMme 1o OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHHs B (popMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOM JIEATEIHLHOCTH/YIEOHBIX NEHCTBUI 00YJaIONUXCS 110
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUSI.

B mporpamme no Guosnoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3y4YeHHHM Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMUPOBAHHUEM ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOJIOTHYECKHUX TEOPH, a TakkKe
3HaHMUM O CTPOEHUM >KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MIPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HaHWUN B MOBCEHEBHOM KU3HU JJISl PEILICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIEBAHUN  YEJIOBEKa, MEJUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJOBeKa Ha COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHUJICHHE BHUMAHUS K IPUKIATHONW HAMpPaBICHHOCTH y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCA K W3MEHEHUSM JIMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecnieunBaeTr (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEJACTABICHUNA O HAyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTINUYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS UIA: TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIEHUS K KMBOM MPUPOJIE U YETIOBEKY.

bonpimoe 3HaueHme OHWONOTHS UMEET TaKkKe s pPElIeHUs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yyenue
Ouosorun oOecrieynBaeT yCIIOBHUS TUIst (hopMupoBaHUS WHTEJUIEKTYalbHBIX,
KOMMYHHKAITHOHHBIX ¥ WH(GOPMAIMOHHBIX HABBIKOB, SCTETHUECKON KYIBTYpBI, CIIOCOOCTBYET
WHTETpaluy OMOJIOTMYECKUX 3HAHUU C TPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHH U reorpaduu. Ha3BaHHBIE MMOJIOKEHUS O TPEeTHA3HAYCHUH YI€OHOTO



npenMera «bHOJOTHS» COCTaBWIM OCHOBY JUIsl OMNpPEACICHHS IMOAXOJOB K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COJICPIKAHUS, IPEJCTABICHHOTO B IIPOTPAMME TI0 OHOJIOTHH.

OTt60p conepkanus yueOHOTO peamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIINI KyJIBTYPOCOOOPA3HOTO MOAX0Aa, B COOTBETCTBUM C KOTOPBHIM OOYUYaOIIUECS AOJKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAUMMBbIC IS (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEICISIONINEC
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOM KU3HU U MPAKTUIECKOU nesTenbHocTH. Oco00e MECTO B 3TOH CHUCTEME 3HAHUU
3aHUMAIOT JJIEMEHTBI COJICP)KAHHS, KOTOpPHIE CIy)KaT OCHOBOH Ui  (OpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHEHTAIMX JIMYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3aIIUN OMOJIOTMYEeCKOTO 00pa3oBaHMs.

CTpyKTypupOBaHHUE COJIEp)KaHHUs y4yeOHOTO Marepuaia B MporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YU4ETOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX O0COOCHHOCTSX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKTYype y4eOHOro mnpeamera «bHONOTHS BBIIETIEHBI CISAYIOIINE CONACPKATEIbHbIE JTUHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHUs», «KieTka kak Onojiorndyeckas CUCTEMa,
«Opranusm Kak ounosiorudeckas cucrteMay, «CucteMa U MHOT0oOOpa3ue OpraHudecKoro Mupay,
«IBOJIONUS )KUBOU MPUPOJIBI», « IKOCUCTEMBI M TIPUCYIITNE UM 3aKOHOMEPHO CTH».

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJIsi TPAMOTHBIX JEHCTBUM B
OTHOIIIEHUH 0OBEKTOB JKHBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOIIEM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpHUAX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSAX, TMIOTE3axX, MpaBUiax, CIYXKaIIMX OCHOBOHM sl (OpMHUpPOBaHUS
MIPEJICTaBICHU O ECTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBaHUSAX B OMOJIOTUH;

(dbopMmupoBaHre y OOyJaroIIMXCSl TO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UJeH U MoAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI1 U OTIBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

¢dbopMupoBaHHe y OOYYarOIIMUXCS YMEHHM HWIUTIOCTPUPOBATh 3HAUEHUE OMOJOTHYECKHX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULHUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOJIBI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUSI K HEel, COOMIOJICHHS STUYECKUX HOPM IPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE TPUOOPETEHHBIX 3HAHWNW M yMEHUN B MOBCEAHEBHOW >KU3HM ISl OIICHKHU
MOCIIEJICTBUI CBOEH JEATEIbHOCTH 10 OTHOIIEGHUIO K OKpYXKarolleWl cpelne, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TPODUIAKTHKU 3a00JIeBaHUH.

B cucreme cpeanero obmero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM YpOBHE,
SABIISETCA 00S3aTeIbHBIM Y4Y€OHBIM MPEIMETOM, BXOISIIMM B COCTaB MpPEIMETHOW oO0macTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jliis u3ydeHus Ouosioruu Ha 0a30BOM YpOBHE CpPEHEro o0Iiero oOpa3oBaHUs OTBOJAUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Heento), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COJEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW M TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAYyYHOH KapTHUHBI Mupa. CucTemMa OHOJIOTHYECKHX HaYK.

MeTo1pl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHUE,
KJaccu(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 NPAKTHYECKUE PAadOThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cucrembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHust Ouoioruu. OTInuMe >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OmocucTeM ¥ WX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIMOHHO-BUIOBOM,
HKOCUCTEMHBIHN (OMOreo1eHOTHYECKHIT), OOChEpHBII.

JdemoHncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUH ~ COCTaB  KJIETKM. ~ XUMHYECKME  DJJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3JI€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. llomnepkanue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0enkoB. AMUHOKHUCIIOTH — MOHOMEpHI OeikoB. HezameHnMeble
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBolicTBa 0enKoB. bronornyeckue GyHKIuM OEITKOB.

®epMeHThl — Ouonoruueckue karaiau3aTopel. CTpoeHue (epmMeHTa: aKTHUBHBIA ILIEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubel. Otiauuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTalnu3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TIOK03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, Leiiono3a). buonorunueckue QyHKIUU
YIJI€BOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmibHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue Gpynknuu nununoB. CpaBHEHHE YII€BOJOB, OCIKOB U JUIUAOB KaK
VCTOYHUKOB DHEPIUH.

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

[urtonorusa — Hayka o kierke. Kierounas Tteopuss — mpuMep B3aUMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas xuBas cuctema. OO0Ine NpuU3HaKy KJIETOK: 3aMKHYTas Hapy>KHast
MeMmOpana, mojekynsl JIHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oeka.



Tumbl  KIETOK: JyKapHOTHYeCKass H mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npoKaproTHuecKor kieTku. Kierounas crenka 6akrepuii. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIUU.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u e€ OpraHOMIBI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mmzocomsl. [loryaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPHUH, IIacTUlpl. lIpoucxoxaeHre MHUTOXOHIAPUN M IUIACTUI.
Bunpl muitactun. HememOpaHHbIE OpraHOU/IbI KIETKH: pUOOCOMBI, KJIETOUYHBINA IIEHTP, HEHTPHUOJIH,
PECHUYKH, KIyTUKH. DyHKIIUN OpraHou0B KJIeTKU. BritoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00JouKa, KapuoIuiasma,
XpOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX JJEMEHTOB B HEXKUBOM  MIPHUPOJIE»,
«Pacrnpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbl», «buocunTes Genka», «CTpoeHne MojeKkyisl 6enka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHne 3yKaprHOTUYECKOM
KIeTKn», «CTpO€HuE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTHYECKON KIETKN», «CTpoeHue Sapa KIETKN», «YTIEBOABD, «JIunmuasm.

OGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpyJAOBaHHWE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopatopnast padota Ne 1. «M3ydyeHWe KaTaIMTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue CTpoeHHS KJIETOK PACTCHHM, >XMUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKHU.

OOmeH BemiecTB, WM MeTabosu3M. AccuMwisanus (TUTaCTUYECKH OOMeEH) |
TUCCUMMIISALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIM M TeTepoTpodHbIid. Ponb ¢epmMeHTOB B 00OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHoBas (as3pl ¢oTtocuHTe3a. Peakunu (oTocuHTE3A.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XEeMOCHHTE3Hpyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a Ui KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKe. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
¢bochopumposanue. DPPeKTHBHOCTH FIHEPTETUIECKOTO OOMEHA.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
reHeTHuYecKoi MHQopMmaluu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUIIIHS —
MaTpuuHblii cunTe3 PHK. Tpancnauus — 6uocunres Genka. Dtanbl TpaHcisaiuud. KoxupoBanue
aMHHOKHUCIOT. Posib pubocoM B GuocunTe3e Oernka.

Hexnerounsie ¢opmbl >ku3HH — BUpychl. HMcropusi oTkpbiTus BupycoB (. U.
WBanoBckmit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKIIa BUpycoB. bakreprodaru. bonesnn



pacTeHuil, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMbIC BUpYCaMU. Bupyc nMMyHoOIeduInTa YenoBeKa

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHUINIMS, peBEpTa3a U HWHTErpasa.
[MpodunakTrka pacpocTpaHEHUSI BUPYCHBIX 3200 ICBaHHIA.
JdeMoHcTpanum:

[Hoptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxemsl:  «Tunmel  muTadwsy, «Metabomm3am»,  «MUTOXOHAPUIY,
«QHepreTuueckuil oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu ku3HeHHBIH 1wmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukanus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHune KIeTKu», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, wWiau KU3HEHHBIM 1ukn kinetku. MuTtepdaza m mutos. Ilpoueccsl,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. [Ipomecchl, mpoucxonadmue Ha pasHbIX
CTaIusAX MUTO3a. BrHonornyeckuii CMBICII MUTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buael Oecnosioro
Pa3MHOXKEHHUSI: JIeJICeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHUeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYCHHUE IS
CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYHUSA OT OECIOJIOTrO.

Meiio3. Craguum meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMsl MOJIOBBIX KIETOK y *KHBOTHBIX. [l0oJI0BBIE JKene3bl:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHUE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOCHMsI SAHLEKIETOK MU
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dPMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOIO PAa3BUTHUA y IO3BOHOYHBIX >XMBOTHBIX: JApOOJICHHE, racTpylsalus,
opranoreHes. IloctamOpronansHOe pa3BuTHe. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHSL: MPSAMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJCTBA.

Poct n passutue pacreHuil. OHTOreHe3 UBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdemMoHcTpanum:

Tabnuuel u cxembl: «@OpMbI pa3MHOXKEHUST OPraHU3MOBY, «/IBOIHOE OMJIOJOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHHUE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpOe€HHE XpOMOCOMBI», «KIeTOYHBINH LUK,
«Permmmukanusa JJHK», «Muros», «Melio3», «IIpsmoe n Hempsamoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uAbl MIIEKOIMTAIOIIETO»,
«Slifnexnerka miekonurampomero», «KapuoknHes B KIETKax KOpellka JIyKa», MarHUTHas
Mojienb-anmuKanus «Jlenenue xkinerkny, moaens JJHK, Monens MmeradazHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast padota Ne 3. «HabmogeHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax».



Jlaboparopuas pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
SMOPHUOJIOTUN B CTAHOBIICHHH T'€HETHKHU. BKIIag poCCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEJOBaHUs  IPU3HAKOB, ycTaHoBieHHbie [.  Menzgenem.
MonoruOpuaHOe CKpemrBaHue. 3aK0H eIMHO-00pa3usi TMOPUIOB IEepBOro mokoieHus. [IpaBmino
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelMBaHUWE. 3aKOH HE3aBUCUMOTO  HACJIEOBAHUS  MPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuenjeHHOMY
HacJe0BaHuIo TeHOB. HapyllieHue CclieruieHus TeHOB B pe3ysibTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYIECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U INOJOBBIE XPOMOCOMBI.
l'omorameTHele W TeTeporaMeTHBIE OpraHM3Mbl. HaciiemoBaHWe NpPU3HAKOB, CIICTUICHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HaceACTBeHHas. Posbk cpembl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psa v BapuanroHHas kpuBas. Hopma peakuun npusHaka. KommyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnasi, uiyM reHoTUNHUYecKas, "3MeHUYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalimoHHas
n3MeHunBOCTh. Kiaccudukanuss Myranuii: reHHble, XpOMOCOMHBIE, IeHOMHble. YacToTa u
NPUYMHBI MyTaliidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotum uyenoBeka. OCHOBHBIE METOJbl T€HETHKU YEJIOBEKa:
reHealorTnYeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENEJeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHUEe, B ToOM uucie ¢ nomouipio [IIP-ananu3za. HacnenctBennsie 3a0oJieBaHUs
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OosiesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYAbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemMoHcTpanum:

Ioptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuiel u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUVIEeHUsI M €ro LUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3auMoaecTBUE aJUIENIbHBIX I'€HOBY, «l'€HeTHYecKue KapThl PACTEHUM, )KUBOTHBIX
u 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEJIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukaimoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHKa Trpymnmn KpoBu», «MyTalMoOHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3odwmia» (Hopma, Mmyranuu GopMbl KPBUILEB M OKPACKU Tena), Tepoapuii
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3yueHne Moau(PHUKAIIMOHHOW M3MEHYHBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

Jlabopatopnass pabGora Ne 7. «AHamu3 wMyrammii y Jpo30QWIBI Ha TOTOBBIX
MHKpOIIpenaparax.

[IpaxTnueckas padota Ne 2. «CocTaBiieHrEe U aHATIM3 POJOCIOBHBIX YEIIOBEKa».

Tema 7. Cesnekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHE CENeKIMU U noMectukarus. Yuenue H. U.
BaBunoBa o 1eHTpax NTPOUCXOXKIECHUS W MHOrooOpasusi KyJabTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CeNEKIMH. MacCOBBIM M MHAUBUAYATBHBIM OTOOPHI B CEJIEKIIMU
pacteHui 1 KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucras muuua. CkpendBaHWe YHCTHIX JHHWA. ['erepo3uc, wuiaM ruOpuaHas Cuia.
HepoactBennoe ckpemmuBanue — ayrOpuwauar. OtnanéHHas TUOpuUau3anus U €€ YCIEeXH.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONI0B. JlOCTHIKEHUSI CEJIEKUHUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

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

JleMoHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®@. NBaHOB.

Tabmuipl u cxembl: kapra «LleHTpbl HPOUCXOXKIEHUS M MHOT0o0pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OMamHUX )XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HWBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IPAKTHYeCKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTIDKEHUS CEJCKIMU PACTeHUN M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBooMOHHAS 0MOJIOTHS.

[Ipeanocslnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOpUU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoJIoTHH. BiusiHME SBOTIONIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBuzeTenbCcTBa HBONIONMM. IlaIeOHTOJNIOTHYECKHE: TIOCHIEI0BATENLHOCTE IOSIBJICHUS
BUJIOB B TAJICOHTOJIOTHYECKOH JIeTOMHCH, TIepexoanbie ¢popMel. buoreorpadudeckue: cXoacTBO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTOTUYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PA3HBIX BHUIOB IMMO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AaHAJOTUYHbIE, pYyJIMMEHTapHbIE OpPTaHbI,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKyIIME CHJIBI  OBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IPH
OTPaHUYEHHOCTH PECYpCOB, HeOmpeleNnEHHas HM3MEHYHMBOCTh, OOopb0a 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposotorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBwxymue cuibl ((pakTOphl) BOJIONMUM BUJIOB B NMpUpoJe. MyTallMOHHBIN Mpolecc U
KOMOWHATHBHAasE W3MEHUMBOCTH. [lomynmsnuoHHble BOJMHBI M jpeiid renoB. M3zomsmus u
MUTPALIKSL.

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBojioLUU. DOPMBI €CTECTBEHHOIO
oTbopa.

[IprcnocobaeHHOCTh OPraHu3MOB Kak pe3yiabTaT 3Bostonuu. [Ipumepsl nmpucnocoOiaeHmit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTallH.

Bun u BupooOpasoBanue. Kputepuum Buma. OcHOBHblE (GOpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3K0JI0rHYECcKOe.

Maxkpossomtonusi. @opMbl 3BOJIONUU: (GUIETHYECKas, TUBEPreHTHAas, KOHBEPreHTHas,
napajuiensHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECHENHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuaau3anus. AJanTABHAS padalius.
JdemoHncTpaumnu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkxens, @. Mromiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuUTHE OpraHMYecKoro wMupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DPopmbl OOpbOBI 32 CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3We COPTOB pacTeHuit», «MHOTrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiiumy, «MyrannoHnHas WU3MEHYUBOCTbBY, «ApoMopdho3bI»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BorONUN», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I['eorpaduueckoe Bug000pa3oBaHme», « IKOJIOTUYECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs Moieb «CTpOeHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HCKOIAeMBbIX
KUBOTHBIX U PACTeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMbI KPbLILEB H OKPACKH TeJa).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KM3HH HA 3emJe.

JloHay4yHble TIPEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonuy. HavanpHble Tanel 6uonornyeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
3BOJIOLUSL. PDOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie 1o dpaMm U nepuonaMm. Karapxeil. Apxeiickas u
npoteposoiickas dpbl. [laneosolickas 3pa m e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iicKkas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBBIA, AHTPOIOT€HOBBIN.

XapakTepucTuKa KiuMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENILHOTO W JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil M >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaKeHue 3BOJIIOLMU. OCHOBHBIE CUCTEMATHUECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: anTponorene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YETOBEKa.

JBuxymue cuibl (pakTopsl) aHTpomoreHesa. HacnenacTBeHHass W3MEHUUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcCHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YETOBEK yMeIbIi,
UYenosek mnpsmoxoasamuii, YenoBek HeaHaepranbckui, Yenoek pasymHbid. Haxonkm
HCKOIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAchl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHallbHAasg), MOHTOJOMAHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIe YENIOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBO yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. lapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue CoHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJOTUYECKUX HAXOJIO0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moam», «IlepBbie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynosanue: wmymsbku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIIa, HeaHJepTalbllia, KPOMAaHbOHIIA), CICHKU WIK M300paKeHUsS KaMEHHBIX OpYAHii
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOmsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KOJUIeKUIHUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

[Ipaktuueckas padora Ne 1. «M3ydeHne UCKOMAaEMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIU
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsbl M OKpPYKaloIas cpeaa.

OKojiorusi Kak Hayka. 3aJadyd M pasfenbl  dKOJIOTMH. MeToapl  3KOJOTMYECKHX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHUOPraHU3MEHHAS.

Okonornyeckue Qakropsl. Kiaccudukanus skosnorndeckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOphl:  CBET, TeMIeparypa, BJIaKHOCTb.  DoTonmepuou3M.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckie puTMBl.



buotndeckne  dakrtopbl. Buasl OMOTHYECKHMX  B3aWMOJCUCTBHIA:  KOHKYPCHIIHS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aUMO/JICHCTBUII 17151 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeN IOIYJISLUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsr: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkenb.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30HbI 3eMin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «Mopdosiornueckre 0COOEHHOCTH PaCTECHUI U3 pa3HBIX MECT
oOUTaHU».

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJSALNA pa3HBIX BUIOB PACTCHHI.

Tema 4. CooluiecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuOlleHO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHasd, Tpodudeckas (mumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3kocucreMe U OHOreOlEHO3E.
OyYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMbI: TPOJAYLEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNH 3KOCUCTEMBI: OHoOMacca,
MPOIYKIHS. DKOJOTUYECKHE NHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U CTpykrypa Ouocdepsr.
Kupoe BemiectBo u ero (ynkuun. OcobeHHOCTH Onochepsl Kak riao0aabHON AKOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B buocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE IHMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emiu. AHTpONOreHHble 3MeHeHus: B 6uocdepe. ['mobanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaH#e IpUPOJIbl U YenoBedecTBa. CoxpaHeHre OHOpa3HOOOpas3usi Kak OCHOBA
ycroiunBoctu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOJAHBIMU PECypcamMH U UX
ucrnojib3oBanue. JlocTikeHus: GMOJI0TMU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

TaGmuuer u cxemsl: «Ilumesbie nenu», «buoreHo3: coctaB u cTpykTypay», «IIpupoausie
coobuiectBa», «llemn mnuTaHus», «OKojorHueckas mnupamuga», «buocdepa u yenosex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOWHOro Jieca», «buoneHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBbIE BO3JEHCTBUS HA IPUPOAYY,
«BaxkHeilme MCTOYHMKHM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasistonas ouocheps», «PakTopsl Aerpagannu no4By, «I[lapHukoBeIi d3pdexT», «DakTopbl
ParmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue



XKHU3HU B Onocdepey, «O30HOBBINA 3Kpan Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopot a3zoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OMOIIEHO3BI», repbapuii
«PacturenpHble  coolmiecTBa», Koiuiekuuu — «buomeno3y», «Bpeaurenn — BaKHEHIIMX
CEeNTbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcCTeHUH M KUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Bujaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yJaromuMuCs MPOrpaMM CpeHEero o0mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEMETHBIM U
MNPpECAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOCHHS IpeaMera «BHOJIOTHs» BBIICICHBI
CIIEIYIOIIAE  COCTABIIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
HUJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIMYME MOTHUBAIMU K OOy4YeHHIO OWOJIOTHH, IIEJICHANPABICHHOS pa3BUTHE BHYTPCHHHX
YOKICHUI JTMYHOCTH HA OCHOBE KITFOUCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPATUIUN Pa3BHTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOEHl  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, TPUCYHIUMHU  CHCTEME
OMOJIOTMYECKOTO 00pa30BaHUs, HaJIMYME HKOJOTMUYECKOTO IMPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LIETTU U CTPOUTH KU3HEHHbIE TUIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMS Npeamera «buonorus» nocTHraroTcs B €IWHCTBE
y4eOHOM U BOCHHUTATEIbHOU AESITEILHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCHHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOliecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHU JIMYHOCTH, MATPUOTU3MA,
YBOXEHHSI K 3aKOHY M MPABONOPSAKY, YEIOBEKY Tpyla U CTaplieMy IMOKOJECHHUIO, B3aUMHOIO
yBaXEHHs, OEpEeKHOr0  OTHOIIGHHWS K  KyJAbTypHOMY  HACIEOUI0 U TPaJulUsaM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJIe U OKPYKaroLen cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» I0KHBI OTpaxkarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXAeHUN, COOTBETCTBYIOIIMX TPAJAULIMUOHHBIM LEHHOCTSIM POCCHICKOrOo  OOIIECTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONBITAa JESITENbHOCTH B IMPOIECCEe pealn3allid OCHOBHBIX
HaIMpaBJICHUH BOCIIUTATEIbHOMN IE€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCUTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHnn y4eOHBIX U MMO3HABATENbHBIX 33124, BHITIOJHEHUH OUOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBIICHITH €€;



YMEHHE y4YUTBIBATH B  CBOUX JCUCTBHUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJICH ¢ pa3HBIMH yOSKICHUSAMHU, KyJbTYPHBIMH [IEHHOCTSMH U COIHALHBIM
II0JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
II0O3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/ad, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIITOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TFOTOBHOCTb K TYMaHUTapHOMN U BOJIOHTEPCKON JEATENIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, TrOopAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIbTYpY, IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIECIUI0 ¢ TaMSATHUKAM TPUPOJIHI,
noctuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cynn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ IEHHOCTH;

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

5) ¢usuueckoro BocnuTaHusl, (OPMHUPOBAHUA  KYJIbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Ir00ue;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW U COLMAIbHOM HANpPaBIE€HHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NEeSTENbHOCTb;

WHTEpEC K pa3jMyHbIM cdepaM MpoQecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;



TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHHUIO HAa MPOTSHKEHUHM BCEi
KU3HH;

7) 3K0JI0rN4eCcKOro BOCIIMTAHMA:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CylIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYCCKOW KYIbTYphI: NMPUOOPETCHHE OIBITA TUIAHUPOBAHHS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKaIOLIeH cpeapl;

OCO3HAaHHKE IJI00aJIbHOI0 XapaKTepa SKOJIOrHYECKUX MPoOIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TIPU M3yYeHUU OWOJIOTUU 3HAHWUSA U YMEHUS
IIpU pElIeHUH NpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM IPUPOJIONOIb30BaHUEM (COOIIOIEHNE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABJIEHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, SIKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarolledl MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEeIIPUHIMAEMBbIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOrO HKOJOTMUYECKOTO MBIIUICHUS, 3KOJOTUYECKOM KYJIbTYphI, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBATHCA HMH B
MMO3HABATEIPHOW, KOMMYHMKATUBHOM W COIMAJIHHOW IPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIF0JIbMU U TIO3HAHMSI MUPA;

MMOHMMaHHE crnenupuKn OMOJIOTHM KaK HayKH, OCO3HaHHS €€ poju B (POPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYXKaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbl, 4YelOBEeKa M OO0IIecTBa, B MNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHSL YEJIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMYECKUX MPOoOsieM U o0ecrieueHus nepexoaa K yCTOWdMBOMY Pa3BUTHIO, PAllMOHATILHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TpPAaMOTHOCTH, KaK COCTaBHOW 4YacTu (YHKIHMOHATHHOU
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMble 3HAHUS JUIs aHajdu3a M OOBSICHEHHs SBICHUN
OKPY)KAIOIIEr0 MHUPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHUEe JenaTb 0OOCHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 TMOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCTOJIb30BaTh OWMOJOTHYECKUE 3HAHWUS s PelIeHUus
Mpo0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAaHUN MO OHOJIOTUHM B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI



MertanpeaMeTHble pe3ysbTaThl OCBOEHUS y4eOHOro mpeamera «buoJIOrHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCS  MEKIAUCHUIUIMHAPHBIC
(MexXnpeaMeTHbIe) 00IIeHayYHbIe TOHATHUS, OTPAKAIOUINE EIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(uKy METO0B TO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHA,
SBJICHHUE, IPOIECC, CUCTEMa, HAyYHBIA (AKT, MPHUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIEJOBaHUE, HAOIOJEHUE, U3MEPEHUE, SKCIEPUMEHT M JPYruxX), YHUBEpPCAIbHbIC
yueOHble NeiicTBHs (NIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONIIE
¢dopmupoBanre (PyHKIMOHAIBFHOW I'PaMOTHOCTH M COIMAIIBHOW KOMIETEHIIMH OO0YYaroIInXCs,
CIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXTUCIUTIIMHAPHEIE,
MHUPOBO33PEHUYECCKHE 3HAHWsS W YHHBEpCaJlbHbIC y4YeOHBbIC JCHCTBHS B MO3HABATEIBHOW U
COLIMAIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbl CpEIHEro oOuiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIBHO (POpMYNIMpOBaTh M aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BAaTh TPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHHUS (aHalu3a,
CHUHTE3a, CpaBHEHUs, Kilaccuukanuu, 000O0IIEeHUs1), pPaCKpPhIBaThb CMBICI OHOJIOTHYECKUX
MOHATHH (BBIIENATH UX XapaKTEePHBIE MPU3HAKH, YCTAHABJINBATH CBSI3U C IPYTUMH MTOHITHSIMH ),

OTIPEIeNIATh LEJIN JeATeIbHOCTH, 3a7aBas NapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTH PE3YIbTAThI AEATEIHHOCTHU C MOCTABICHHBIMU LIETSAMU;

UCIOJb30BaTh OUOJIOTHYECKUE MOHATHUA AN OOBsICHEHUs (aKTOB U SIBICHUM >KUBOM
HIPUPOJIBL;

CTPOMUTH JIOTUYECKUE PACCY)KICHMsI (MHAYKTUBHBIC, JEIyKTUBHBbIE, I0 aHAJIOIHH),
BBISIBJIAT 3aKOHOMEPHOCTH W NPOTUBOPEUUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYJINPOBATH
BBIBO/IbI U 3aKJIIOUCHMS,;

INPUMEHATh CXEMHO-MOJIEIbHbBIE CPEJCTBA I MPEJCTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakkKe MPOTUBOPEUYMH pPa3HOIo poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIAH PELICHUs MPOOJIEMBbl C YUETOM aHAIN3a UMEIOIIMXCS MaTepHalIbHbIX
U HEMaTepUalbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSAM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBaTb U BBIIOJHATH pPAabOTy B YCJIOBUSAX pPEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPH PEILIEHUH )KMU3HEHHBIX NTPO0IIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKHE IeHCTBH:

BJIaJIeTh HAaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKOW U MPOEKTHOM AEATENIbHOCTH, HAaBBIKAMHU
paspelieHus npodseM, CHoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3InYHbIX METO0B O3HAHUS;

UCIOJb30BaTh PA3JIMUYHbIE BHUJBI JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUYEOHBIX CUTYallMsX, B TOM 4HCIE IpU
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIH THIl MBIIUIEHUS, BIaJeTh HAYYHOU TEPMHUHOJIOTHUEH, KIIIOYEBBIMU
MOHATUSAMHU U METOJIAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BaTEIbHON NESATEIBHOCTH U
KHU3HEHHBIX CUTYaIUIX;



BBISBJIATh TPUYMHHO-CIICJCTBEHHBIC CBSI3M M aKTyaJIM3UpOBaTh 3aJady, BBIIBUTAThH
TUIOTE3y €€ pelIeHUs, HaXOAUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KJICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE pEUICHHUs 3aJayd pPe3ylbTaTbhl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHHBAThH IIPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISITh II€JICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEICTB U CIIOCOOOB ICHUCTBUS B
podeCcCHOHAIBHYIO CPEY;

YMETb IMEPEHOCUTh 3HAHUS B I[IO3HABAaTEJbHYHD U  IPaKTUYECKyI0  00JacTu
AKHU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJIEH, MpEUIaraTh OpPUTHHAIBHBIE TOAXOIBl W PEIICHUs, CTAaBUTh
poOIeMbl U 3a/1a4H, JIOYCKAIOUIUE albTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBAThCSA B Pa3IMYHBIX MCTOYHHMKAX HHMOpManuu (TeKcTe ydyeOHOro mocoOus,
Hay4YyHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIIOBApsX U CIPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmuM3upoBaTb WH(GOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBICHMS], KPUTUUECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEPOTHBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMPH TMOUCKE U OoTOOpe
Ounosornueckoi nHPpopMaIuy, He0OX0IUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

MprOOpeTaTh OMBIT HCIOJIB30BAaHUSA WH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTHUMAJbHYIO (OpMYy TMpeACTaBlIeHUS OHOJOrHYEeCKOU
nHpopMmanuu (cxembl, TpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U APYTOEC);

WCIOJIb30BaTh HAY4YHBIN S3BIK B KayeCTBE CpEACTBAa Mpu padoTe ¢ OUOJIOTHYECcKO
nHpopmalren: NPUMEHITh XUMUYECKUe, (U3NYECKue W MaTeMaTH4eCKHe 3HAaKh U CHMBOJIBI,
dbopmyel, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BJIQJIETh HABBIKAMU DACIIO3HABAHUA W 3alUThl MHGOpMauuu, HHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMM:

1) odmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJlore
WIM TUCKYCCHUU TIO CYHIECTBY 0OCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJEHHUS OTHOCHTEIIbHO BBIMOJHEHHSI Npe/yiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTa WA JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHMs, MOHMUMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUSI KOH(DIUKTHBIX CUTYaIil, yMETh CMAT4YaTh KOH(JIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHOCOOaMU OOIIEHHS] U B3aMMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOU (opme
(bopMynUpOBaTh CBOU BO3PAXKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsSI C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1esSITeIbHOCTD:

MIOHMMAaTh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOTHl IpU
peneHn 61oIornyeckoi mpoOieMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHS IPYMIOBBIX
(dbopM B3aUMOJEHUCTBUS NPH pelIeHNH ydeOHOM 3a1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JIEHCTBUH ¢ yd4€TOM OOIIMX MHTEPECOB U
BO3MOJKHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHBA;



IIPUHUMATh LEJIM COBMECTHOW JESTEIbHOCTH, OPIraHU30BBIBATH M KOOPAMHHUPOBATH
JNEUCTBUSA MO €€ NOCTHMIKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUM, PACHPENEIATh POJU C YYETOM
MHEHHH yYaCTHUKOB, 00CYKAaTh Pe3ylIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJOT0 YYaCTHHKA KOMaHJIbI B OOLIMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM,

npeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPAa3IMUHBIX CUTYyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHUE, ObITh HHUIIMATUBHBIM.

OBiaeHHNe YHMBEPCAJIbHBIMH PeryJIATUBHBIMU JAeiiCTBUSMM:

1) camoopranu3amnmus:

HCI0JIb30BaTh OMOJIOTMYECKWE 3HAaHUSA MJIs BBIABIECHHS NOpoOJeM M HX pelIeHUs B
KU3HEHHBIX U YICOHBIX CUTYaIIUSX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH LIEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX U TMOCTYNKaX MO OTHOLICHUIO K KWUBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOINX;

CaMOCTOSITENIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATEIBHOW NEATCITHHOCTH U
KU3HEHHBIX CUTYaIHIX;

CaMOCTOSITENIBHO COCTABJISITh IUJIaH PelIeHus: MPoOIeMbl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEOUTEHUI;

JaBaTh OIEHKY HOBBIM CUTYaIUSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3 PELICHHE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHHUIO U TIPOSIBIICHUIO IITUPOKOM IPYAUIIMH B PA3HBIX 007IaCTIX
3HaHWH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIA YPOBCHD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JACITEIBHOCTH, OLICHHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BIIaZIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMI, UCIIOJIb30BAaTh NMPUEMBI pedaeKCun
JUIS OLIEHKU CUTYallH, BIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYrUX IIPU aHAJIU3€E PE3yIbTaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUH IPYTOro YelIOBEeKa.

NNPEAMETHBIE PE3YJIbTATDBI

[IpenmetHbie pe3ynbraThl ocBoeHHs mporpammbl COO no Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yueOHoro npenmera «buonorusy HaydHble 3HaHHS, YMEHUS U
cnocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpeTallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEATeNbHOCTH IO IMOJyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUN B Pa3IUYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsiX, CBS3aHHbIX C Ouojorueid. B
porpamMme npeMeTHbIE Pe3yJIbTaThl PEACTABIEHBI M0 roJjaM 00ydeHHUsI.

[IpenmetHble pe3yabTaThl OCBOEHHs ydeOHoOro mnpenmera «buonorus» 6 10 knacce
JIOJKHBI OTPaXKaTh:



c(OPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJIM OWOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruu, (PyHKIIMOHAIBHOM I'PaMOTHOCTH YEJIOBEKA [T PELICHHS KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJAEP)KAHUE OMOJIOrMYECKMX TEPMUHOB W MOHATHUIL: KU3Hb, KIIETKA,
opranus3M, Mera0oysu3M (0OMEH BENIECTB H  IPEBpallleHHEe JSHEPruH), TOMEOoCTa3
(camoperynsuusi), ypOBHEBasi OpraHu3alMsi JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEACHUE
(penpotyKiius), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHas, MYTAal[MOHHAs,
LEHTpaJbHas J0orMa MOJIEKyJsipHOW Ouosiorun), 3akoHel (I. Menpnens, T. Moprana, H. W.
BasuiioBa) 1 yueHus (0 LEeHTpax MHOroo0Opasus U MPOUCXOXKACHUS KyIbTypHbIX pacTtenuil H. U.
BaswuiioBa), onpenenaTs rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BIAJETh METOJIaMU HAy4yHOTO MO3HaHUS B OMOJIOTMHU: HAOJIIOACHHWE U ONHUCAHHE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus M MPOBEACHHE OHOJOrMYECKOTro
AKCIEPUMEHTA, BBIJBI)KCHHE TUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PpEe3ylbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHH,
TEOPU U 3aKOHOB, YMEHUE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBIAEATh CYHIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOILIECCOB: OOMEHa BEIIECTB U
MIPEBPALEHUS] SHEPTUU B KJIETKE, (POTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PA3MHOXKEHUS, WHAUBUAYAJILHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yMEHHE MPUMEHSTh MOJIY4YeHHbIE 3HaHUS 7S 0O0BSCHEHUS OMOJIOTHYECKHX IMPOIIECCOB U
SIBIICHUH, JJI IPUHATUS IPAKTUYECKUX PEIIeHUH B TOBCETHEBHOM KU3HHU C LENbI0 O0ecreueHus
0€30MacCHOCTH CBOEr0 3JI0OPOBbS M 3I0POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEJCHHUSI B OKpY)KAoIled MNPUPOAHON cpele, MOHMMaHHuE HeoOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUIM COBPEMEHHOM OMOJIOTMM U OMOTEXHOJOTHH MJs palMOHAIBHOTO
MIPUPOIOTIOJIB30BaHMS;

YMEHHME pellaTh JJIEMEHTapHble TIE€HEeTHYEeCKHE 3aJayd Ha MOHO- U JUTHOpHAHOE
CKpelllMBaHUE, CUEIUIEHHOE HACJIEJ0BaHUE, COCTABIIATh CXEMbl MOHOTMOPUIHOTO CKpEIIMBaHUS
JUIS IPEJICKAa3aHus Hacae0BaHUsl IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHUecKue padoThl, cOOOIaTh MpaBHIa MPH
paboTe ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHYECKH OIICHHBAThb U WHTEPIPETHUPOBATh HH(OPMALHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 PAa3IUYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(OPMAIMU, HAyYHO-TIOMYJSPHbIE MaTEepHUalbl), STHUECKUE ACIIEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHUH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaThb COOCTBEHHbIC ITUCHbMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOPMAIMI0O U3 HECKOJBKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapar OHOJIOTHH.

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

Cc(OPMHUPOBAHHOCTh 3HAHMM O MECT€ W POJIM OUOJOTMH B CHUCTEME HAyYHOIO 3HAHUS
€CTECTBEHHbBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4HOTO MHUPOBO33pPEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nosoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPIKaHUE OMOJIOTMUYECKMX TEPMUHOB U TOHATHI: BUJ, MOMYJIALUS,
reHO(OH, HBOJIOLMSA, JBIXKYIIME CHIbl ((akTOpbl) SBOJIIOLUHU, MPUCIOCOOICHHOCTD
OpraHu3MoOB, BHJI000pa30BaHHME, JKOJOTHYECKHE (HAKTOpBl, OSKOCHCTEMA, IPOIYIEHTHI,
KOHCYMEHTBI, peJlyLIeHThI, LIeTIH MUTaHMsI, SKOJOrHyecKas mupaMua, OMoreoieHos, ouochepa;



yMEHHE Wu3/lararb Ouosorndeckue Tteopud (dBomrormoHHas teopus Y. JlapBuHa,
CHUHTETUYECKasl TEOPHS SBOJIIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojicrtea K. M.
bapa, uepenoBanus riaBHbIX HampasieHuid u nyted 3somonuu A. H. Cesepuosa, yueHus o
o6uocdepe B. . Bepnajackoro), onpenenars TpaHUIBI UX TPUMEHUMOCTH K KU BBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJAaMH HAyYHOTO TO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alusi U MPOBEACHHE OHOJIOTHYECKOrO
OKCIEPUMEHTA, BBIJBM)KCHUE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IIOJIyYEHHBIX PpE3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAy4YHBIX MOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHUE BBLICISATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUS OMOJOTMYECKHX OOBEKTOB: BUIOB,
MOMYJISIUI, TPOAYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOTEOLEHO30B U IKOCHUCTEM,
OCOOEHHOCTH  TMPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS SKOJIOTMUYECKUX (PaKTOPOB Ha
OpraHMu3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTUU B SKOCUCTEMAX, AHTPONOI€HHBIX U3MEHEHUN
B DKOCHCTEMAaxX CBOEW MECTHOCTH, KPYroBOPOTa BELIECTB U OHOr€OXMMHMUYECKHUX IUKIOB B
ouocdepe;

YMEHHME MPUMEHAThH MOJTYYEHHbIE 3HAHUS JUIsl OOBSICHEHUS] OMOJIOTHYECKHUX IPOIIECCOB U
SIBIICHUH, JJI IPUHATHS MPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LEJIBI0 00eCTeYeH s
0€30MacCHOCTH CBOEr0 3JI0OPOBbS M 370POBbSl OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEJCHHUSI B OKpYXKAloIled MNPUPOAHON cpelle, NMOHMMaHHE HeoOXOIUMOCTH
HCI0JIb30BAHUSA JOCTUKEHUH COBPEMEHHO ouosnoruu JUIs paIoHaIbHOIO
MIPUPO/IOTIOJIL30BAHNUS;

yYMEHHE pemniaTh 3JeMEHTapHble OMOJIOTHYECKHE 3aJaud, COCTaBISATh CXEMbI IepeHoca
BEIIIECTB M SHEPTUH B IKOCUCTEMAX (IICTIH MUTAHHUSA );

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuiia Mpu
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHYECKH OIICHMBAThb W HHTEPIPETUPOBATH HHQPOPMAINIO OHOJOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOWM HH(pOpPMAIMKA, HAYYHO-TIOMYJISPHbIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
AKOJIOTHYECcKHe MpoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIIHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIC NUCHbMEHHBIE U YCTHbIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KosunyecTBO YyacoB
Ne HaumeHnoBanue
1/ PA3IEIOB H Tem Beer KonTpounb HpakTuy duexkTponHble (¢ poBbIE)
I NporpaMmel o HBIE eCKue oﬁpasonaTe.Hbele pecypcCol
padoThI padoThbI
1 buonorus xak 9 1 05 bu6mmorexa [IOK
HayKa ' https://m.edsoo.ru/7f41c292
2 JKuBbIe cucTeMbl 1 bu6mmoreka [IOK
Y WX OpraHu3aIus https://m.edsoo0.ru/7f41c292
3 zil?;[:;;cxnn 8 1 bu6moreka [IOK
https://m.edsoo.ru/7f41c292
CTPOEHHE KIIETKH
4 KuznenesteapHO 6 bu6moreka [IOK
CThb KIIETKH https://m.edsoo.ru/7f41c292
PasmHoOXeHuEe 1
5 WHIMBHIyAJIbHOE 5 1 bu6moreka [IOK
pa3BUTHE https://m.edsoo.ru/7f41c292
OpraHNU3MOB
6 ?icﬁsﬁg{iengﬁ 8 15 bubmmorexa IIOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
Cenexuusa
7 OpPraHU3MOB. 3 1 bubnuotexa [JOK
OCHOBBI https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUU
8 PezepBHoe Bpems 1 bubmorexa LIOK
https://m.edsoo0.ru/7f41c292
OBUIEE
KOJIMYECTBO
YACOB I10 34 2 4
[TPOTPAMME
11 KUIACC
N HaumenoBanu KoiudecTBo yacon
11/- € pa3iesioB 1 Beer KoHTpoab IlpakTuyec | JJIEKTPOHHBIE (HU(PPOBLIE)
I TeM HbIE KHe o0pa3oBaTe/ibHbIE pecypchl
NporpaMmmasl padoTsI padoTsI
1 DBOJIOIIMOHHA 9 1 1 bubmuoreka [JOK
ST OMOJIOTHS https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHH
2 € U pa3BUTHE 9 05 bubnmoreka [JOK
KU3HU Ha ' https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmsl 1 5 1 bu6nuorexa [IOK
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OKpYKarloIas https://m.edsoo.ru/7f41cc74
cpcaa
CooOmiectBa u
IKOJIOTHYECKUE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
PesepBHoe 2 1 bubnuorexa [JOK
BpeMs https://m.edsoo.ru/7f41cc74
OBILEE
KOJIMYECTBO
YACOB IO 34 2 25
I[TPOT'PAMME

YYEBHO-METOJNYECKOE OBECHEYUEHUE OEPA30BATEJIBLHOTI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
* buonorusi: 10 knacc: 0a3oBbIil ypoBeHb: yueOHUK / [laceunux B.B., Kamenckuit A.A.,
PyobuoB AM. u pgpyrue /llon pen. Ilaceunnka B.B.. 5-e wu3n. crep.- Mockaa,
[Mpoceemienuey, 2023. — 223, [1] c.: wi. — (JIuaus xu3Hm)

METOINUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

I PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChHI
CETH UHTEPHET
https://m.edsoo.ru/7f41c292
https://fipi.ru
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