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IMOACHHUTEJIbHAA 3AITHCKA

[Iporpamma o GHOJIONHK HA YPOBHE cpeHero obimero obpazosanusa pazpaboTana na oc-
Hose (ejicpaibHOrO rocy1apcTBEHHOro 00pa3oBaTeLHOrO CTaHJapTa Cpeaero obmero obpaso-
sanms (nanee — PIOC COO), yrsepxueHHoro npukasom Munucreperpa 00pasoBanus H HayKH
Poccwiickoit ®egepaunn ot 17 man 2012 r. N 413 «O0 yreepiieHnn (eiepanbHOro rocyiap-
CTBEHHOTO 00pa30BATEILHOIO CTAHAPTA cpejHero odmero obpasosaHns» (C M3M. W 10M.) 1 de-
AepanbHoii 00pasorarTeibHOI NporpaMmMoii cpeiero obmero odpasosanus (aanee — GOIT COO),
yTBep#ACHHO mprukazoM MunucTepcrsa nmpocpemmenua Poceniickoi @eepanmm o1 18 mas 2023
r. N 371 «O0 yrsepxicHnn (ejepaibHoil 00pa3oBaTe/ibHOM NPOrpaMMsl cpejHero odmero 06-
pasosauus» (3apeructpuposan MunucrepcroM toctuimu Poceniickoit ®@enepanun 12 uios
2023 r., perucrpaionnsii N 74248), paboucit nporpaMMel BocriTanus, ¢ yuétom Konnenmun
npenojasanus ygebuoro npeamera «Buomorua» (ogobpena pemenueM (eaepaabHoro yuebHo-
MeToHucckoro odbeanHenns no oduemy obpasoBanmio, mpotokon ot 29 ampems 2022 r. No
2/22), 1 0cHOBHBIX noa0xkeHni «Crparerny pa3suTHs Bocrmranus B Poccritckoit (Deaepamiu na
neprojt 110 2025 roga» (Pacnopsukenue [Ipasureanctsa PO or 29.05.2015 Ne 996-p) u pacnpete-
AEHHBIX 110 KJIacCaM MpoBEpAeMbIX TpeboBaHMii K pe3y/ILTaTaM OCBOCHHA OCHOBHOIH oOpa3soba-
Te/IbHOH POrpaMMBI CpeHero obmero obpa3oBaHHs.

[Mporpamma HanpasjicHa Ha (JOPMHPOBAHKCE CCTCCTBCHHO-HAYYHOH rPamMOTHOCTH yua-
HIMXCA M OPraHN3aIHIo H3yYeHns 6HOIOrH) Ha IEATEILHOCTHOH OCHOBE. B nporpaMMe yuuThisa-
FOTCH BO3MOKHOCTH fipeamera B peannsaitin tpedosanuit GI'OC COO k rulanupyeMbiM, JTHY-
HOCTHEIM H METANPEJAMETHBIM pe3ysibTaramM 0DYHCHHS, a TAKKE PeaTH3alus MCKMIPCAMETHLIX
CBA3EIl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOR HA YPOBHE CPEAHEro oduiero obpasopanusi.

Cojepixanne 00yqeHHs PacKpPLIBAET COAEpKaTeIbLHBIE THHHH, KOTOPHIEC MPEMAIararTCs
JUIs 00A3aTENBHOTO H3YUCHHS B KOKIOM KJIACCE HA YPOBHE cpe/iHero oduiero odpasosanus.

[nanupyeMele pe3yIbTaTbl OCBOSHUS IIPOIPAMMBI 110 OHOJIOIMH BKIHOHAIOT JIMYHOCTHBIE,
MeTanpeIMeTHbIE Pe3Y IbTaThl 3 BECh ICPHO/L 00YUYCHUA HA YPOBHE CpeHero obmero obpasona-
HHS, @ TAIOKE NPCIAMETHBIC JOCTHKEHHA 00ydalomerocs 3a Kbl roa o0yueHHs.

ITpu paspaGorke mporpamMMsl 1Mo OHOTOrHH TEOPETHUYECKYIO OCHOBY UL OMPEACICHUA
110/1X0,10B K (JOPMUPOBAHMIO COAEPKAHUA YUeOHOI0 npemera «BHOIOr|s» COCTaBHITH: KOHIIET-
tyanstbie nojoxkerns GI'OC COO o B3aMO00YCIOBICHHOCTH LEIEH, CONEPIKAHMS, PE3YIIbTa-
TOB 00yueHHs ¥ TpeOOBaHHUIT K YPOBHIO MOATOTOBKH BLITYCKHHKOB, N0JI0MEHHA 00 001MX neasx
¥ MPHHLIANAX, XaPAKTEPU3YIOLIHMX COBPEMEHHOE COCTOSHHE CHCTEMBI Cpe/iero odmero obpaso-
BaHun B Poccuitckoit Mdenepauny, a Taloke MOTMKEHHA 0 cnenuduke 6HoI0ruM, ¢ 3HAYCHUH B
[103HAIHH JKHBOI IIPUPO/IbI K 00ECHIEUCHHH CYIIECTBOBAHHS YesoBedeckoro obmecrsa. CornacHo
HA3BAHHBIM [10JI0KCHHAM ONpPE/ICNCHEl OCHOBHBIE (DYHKIIHHU IPOrPAMMBI 110 OHOJIOrHH M €€ CTPYK-
TYpa.

[Mporpamma 110 GHONOTHK JIaéT NPE/ICTABICHHE 0 NenaX, 00 obmeii cTparersyn obyuenus,
BOCHKTAHMA M Pa3sBUTHA 00y9alOMHXCA CPEACTBAMH yueOHoro npeameta «buonoruay», onpeje-
J1eT 0053aTe/BLHOE IPEIAMETHOE COIEPIKAHME, €0 CTPYKTYPY, PACIPE/ICIICHHE 10 Pa3/ie/iaM ! Te-
MaM, PEKOMEHIYEMYIO [10CIIEN0BATE/IbHOCTh H3yUEH s YUeOHOro MaTepHana ¢ y4€ToM MEKIpea-
METHBIX H BHYTPHIIPEIMETHBIX CBA3CH, TOMHKH 00Pa30BaTeILHOro MpoIEscd, BO3PACTHLIX 0CO-
GennocTei 00yvaomuXcs.
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B nporpaMme mo OHOTOrHH TAOKE YHUHTBIBAKOTCH TPEOOBAHMA K TLUTAHHPYEMBIM JIHHHOCT-
HBIM, MCTANPCAMETHEIM H IPEAMETHBIM PE3YJIbTaTaM 00yueHus B (OPMHPOBAHHH OCHOBHBIX BH-
0B yueOHO-103HaBATe ILHOI AeATe IbHOCTH/ Y HeOHbIX JAeHCTBHIT 00YHAIOMXCA 110 OCBOCHHIO CO-
Jepanus OHONOrHYECKoro 0dpa3oBanus.

B nporpamse o 6uonoruu (10-11 x1acest, 6a30Bblil ypoBeHb) peaiiM30BaH IPHHLIUIL [Ipe-
EMCTBEHHOCTH B H3y4eHHH OHONMOrHH, 611arogaps uemy B Heil IpocMaTpHBaETC HANPAB/IEHHOCTh
Ha pa3BHTHE 3HAHMIL, CBA3AHHBIX C (JOPMHPOBAHMEM ECTECTBEHHO-HAYHUHOIO MHPOBO33PCHHS,
LECHHOCTHBIX OPHEHTAIIHK JIMYHOCTH, DKOMOTHYECKOr0 MBILUIEHHS, PELCTaBICHHIl 0 310pPOBOM
obpase u3nH U GepelKHBIM OTHOUIEHHEM K OKpYXatouieii npupo moii cpene. IToaromy Hapsay ¢
n3ydeHueM 001eOHOIOrHY9eCKHX TCOPHIt, a TAIOKE 3HAHMIT O CTPOEHMH >KHMBBIX CHCTEM Pa3HOro
pasra ¢ CYIHOCTH OCHOBHBIX MPOTEKAMOIHX B HHX IPOIECCOB B POrpaMMe 1o OHOJIOrHH y/ie-
JIEHO BHUMAHMC HCIOIb30BAHHIO MOTYYCHHBIX 3HAHHIT B MOBCEIHEBHOM AHM3HH UL PEIICHHSA TPH-
K/IQHBIX 32724, B TOM YHCIIE: MPO(HIAKTHKH HACIC/ICTBCHHBIX 3a00JICBaHHil YEI0BEKA, MC/HKO-
rCHETHYECKOr0 KOHCYTLTHPOBAHMS, 000CHOBAHMSA IKOIOIHYCCKH 11€/IeC000Pa3HOro MOBE/ICHHS B
OKPYIKAIOLIEi IPHPOIHON CPEJIe, aHAIH3A BIMAHKS XO3AHCTBEHHOM JEATENLHOCTH YeJI0BeKa Ha
COCTOAHHMC MPHPOAHBIX H HCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHHEC BHHMAHHA K IPHKIAIHOM
HaNpaBJIeHHOCTH yueOHOTro npeamera « BHONorHsY NPOUKTOBAHO HE0OX0AMMOCTHIO obecnedc-
HHS YCIOBHIT /IS PEIICHHS OHOM H3 AKTYAJIbHBIX 3a/a4 IKOJILHOro OHOJIorHueckoro obpasona-
HUS, KOTOpas mpejiioiaraet (JopMHpoBaHHE y 00y9alomuxcs CnocofHOCTH ajanTHpoBaThes K
M3IMCHCHHAM JJMHAMHYHO Pa3BHBAIOLIEr0CA COBPEMEHHOIO MHPA.

[Iporpamma mo 6HONOTHH ABJIAETCA OPHEHTHPOM UL HOCIE0BATEMLHOCTH M3YHEHHS H
CTPYKTYpHI YueOHOr0 Matepuaia, JOPMHPOBAHMA CBOCTO BHICHHA MyTeH (HopMHpOBaHUA y 00y-
qaronmxces 10-11 kiaccoB npeMETHBIX 3HAHMI, YMEHHIt H crocofoB yueOHOH JCATEIBLHOCTH, a
TAKKE METOJHYCCKHX PCIICHHIT 331a4 BOCIHTAHUA H Pa3BUTHI CPEACTBAMH y4eOHOro npeamera
«bHonorusy.

OBIIASA XAPAKTEPHCTHKA YYEBHOI'O ITPEJIMETA «bHOJIOTHST»

Buonorus Ha ypoBHe cpeanero obmero o6pasosanus 3aHiMaet Baxnoe mecto. Oun obec-
neyBaeT JOPMUPOBAHHE Y 00YHAROIIMXCS NPEJICTABICHHIT O HayUHOH KADTHHE MUPA, PACIIHPACT
1 00001IaeT 3HAHKUA 0 HKHUBOH IPUPOJIE, CE OTIHYHTENLHEIX PH3HAKAX - YPOBHEBOIH Opraiu3auni
¥ JBOJIOLMH, CO3AAET YCIOBHA A/ HO3HAHIS 3aKOHOB JKMBON IPHPOJIBL, hopMupoBanua (yHK-
LMOHANLHOIT FPaMOTHOCTH, HABBIKOB 30POBOro H 6e3onacHoro 06pasa sKHU3HH, IKOJIOIHYECKOIO
MBIIILICHH, IICHHOCTHOIO OTHOLICHHS K MKHBOMH PHPO/E M YENOBEKY.

Bonbmoe 3naueHne GHOIOTH MMEET TAIOKE JUIS PCHICHHS BOCMHTATEIbHBIX W PA3BHBAIO-
UIMX 3a/1a4 cpejiHero obmero 0bpasosanus, CoUHaTH3aUKN 0byuarommxcs. M3yuenue 6uonorun
obecriequBaeT yelIoBus 118 JOPMHPOBAHMSA HHTEJUIEKTYAIbHBIX, KOMMY HUKAITHOHHEIX H HH(OP-
MALHOHHEBIX HABBIKOB, 3CTETHYECKOM Ky JIbTYPhI, CIIOCOOCTBYCT HHTErpaIuH GHOI0IHYECKHX 3HA-
HHii C NPE/ICTABICHHAMH H3 APYTHX YYcOHBIX MPEAMETOB, B YACTHOCTH, (PM3HKH, XUMHH M reo-
rpadun. HasBaHHEIE HI0JI0KEHMS O IPE/HA3HAYCHAH y4eOHoro npeaMera «BHOJIOIUA» COCTABAITH
OCHOBY [ULSl OLIPEAEICHHUA [0X0/I0B K 0TOOPY H CTPYKTYPHPOBAHHIO €0 COAEPKAHUA, MPE/ICTaB-
JICHHOT'O B 1IpOrpaMMe 1o 6HOTOrHH.

Or6op conepxanus yqednoro npeamera «buonoruay» Ha 6a3080M ypOBHE OCYIIECTBIIEH C
HO3HUMI KyILTYpocoOBpasHOro moaxoa, B COOTBETCTBHH C KOTOPhIM OOYJalOMIHECs JI0JDKHbI
OCBOMTE 3HAHHA H YMEHHUS, 3HAUMMbIE Uit JOPMUPOBAHUSA 0OLIEH KYILTY PEL, OIPEAE/SHONIHE 110~
BE/IEHHE YE/IOBEKA B OKPYKAIOMIEH NPHPO/IHOIT cpe/ie, BoCTpeOOBAHHLIE B [10BCC/HEBHOH KH3HH



H TpaKkTHYecKoii AearemsinocTi. Ocoboe MECTO B 3TOH CHCTeME 3HAHMI 3JaHHMAIOT JIEMEHTLI CO-
JEpKaHIsA, KOTOPLIE CIYJKAT OCHOBOH /UL (JOPMHPOBAHHUS MPEACTABIEHI O COBPEMEHHOH €CTe-
CTBCHHO-HAYUHOH KAPTHHE MMPA M LIEHHOCTHBIX OPHEHTALHAX JIMYHOCTH, CHOCODCTBYIONMX Iy-
MaKH3alHK OHOJIOTHYECKOro 00pasoBanms.

CTpyKTypHpOBaHHe coepkanus ydebHOro MaTepHata B MporpaMMe no GHonoruy ocy-
INECTRICHO ¢ YUETOM NIPHOPUTETHOIO 3HAYEHHS 3HAHHI 00 OTIMYMTEIBHBIX OCODEHHOCTAX HH-
BOIl MPHPOJIBI, O €€ YPOBHEBOIH OpraHM3aliy ¥ 9BOIOIMK. B COOTBETCTBHM C ITHM B CTPYKTYpE
yuebnoro npenmera «bHonorua» BLIAENCHB CIETYIOMME COAEpIKATEIbHbIE IHHMH: «bHosorHa
kak Hayka. MeTojel HayuHoro nosHanmm», «Knetka kax 6uonormueckas cueremay, «Oprannsm
Kak bnonormdeckas cucteman, «Cucrtema 1 MHOrooOpasie opraHH4eckoro Mupay, «OBOTIOLH
HKHBOIT ITPHPOBD), « DKOCHCTEMBI H HPHCYIIHE HM 3aKOHOMEPHOCTHY.

I. HEJIH U3YYEHUS YUEBHOI'O HPEJIMETA «bHOJIOI'M5»

1.1. Iens usyuenun yueOHoro npeamera «buoaorus» Ha 6a3080M YPOBHE - OBJIAJICHHE
o0 y4alomMMHCs 3HAHUAMH O CTPYKTYPHO-()YHKIMOHAILHOH OpraHn3alii JKABLIX CHCTEM pas-
HOI'0 paHra ¥ NpHoOpeTeHHe YMEHHIT HCIOJIL30BATh 9TH 3HAHMS AJIS1 TPAMOTHBIX JEHCTBHIA B OT-
HOMICHHH 00BEKTOB KHUBOI NPUPO,Ibl U PEIICHHA PA3JIMUHBIX HH3HCHHBIX pobieM.

1.2. octrikenue nenn u3ydeHus ygedbnoro npeaMera «buonorna» na 6a3oBom ypoBhe
obecnedHBaeTCs peleHneM CIeLyIonHX 3aaau:

- OCBOCHHE 00YHAIOIMMHUCSH CHCTEMbI 3HAHUH 0 OHOJIOrMYECKHX TEOPHSX, YHCHUSAX, 3aKO0-
HaX, 3aKOHOMEPHOCTAX, THMOTE3aX, MPaBHIaX, CTYKAMUX OCHOBOH 111 (OPMHPOBAHHA HPEi-
CTA3/IEHHIl O €CTECTBEHHO-HAYYHOH KapTHHE MHpPA, 0 METOJaX Hay4HOro NMO3HAHHA, CTPOEHMH,
MHOr000pas3uu ¥ 0COOEHHOCTAX HUBBIX CHCTEM PA3HOI'0 YPOBHS OPraHH3aliiM, BbIJAIOIMMUXCH OT-
KPBhITHSAX H COBPEMEHHBIX HCCIELOBAHUAX B OHONOIHN;

- (hopmmapoBanKe y 0OYHAOMMXCS NO3ZHABATEILHEIX, HHTEIUICKTYATLHBIX H TBOPYECKHX
crocoOHOCTEN B NpOLECce aHamM3a AaHHBIX O MyTAX pa3BUTHA B OMOJIOrHH Hay4YHBIX B3IJILI10B,
Hieil ¥ II0AXO040B K H3YUEHHIO JKHBLIX CHCTEM Pa3sHOro YPOBHsI OPraHH3alHHu;

- CTanoBJIcHHE y 00yqarommxcs 00meil KyabTypbl, ()yHKIIMOHATLHONH IPAMOTHOCTH, pas-
BHTHE YMCHHH 0OBACHATH M OLICHHBATh SBICHHA OKPYIXAIOIEro MUpa *HBOIi MPHPOILI HAa OCHO-
BAHHH 3HAHHI 1 OIIBITA, MOJYUYEHHBIX [IPH H3YYeHHH OHOJOrHH;

- (hopmupoBanne y oOydalommMXca yMEHHil HILTIOCTPHPOBATh 3HaUYeHHE OHOIOrHYecKHX
3HAHMH B IIPAKTHYECKOH JEATEIBHOCTH YE€/I0BEKA, PA3BHTHH COBPEMEHHBIX MCAMIIMHCKNX TEXHO-
JiorHit B arpodHOTEXHOT0THi;

- BOCHMTaHKHE YOCKNEHHOCTH B BO3MOMKHOCTH TO3HAHMS YECIOBCKOM JKHBOH IPUPO/IbLL,
HeOoDX0AMMOCTH OEpEe/KHOTO OTHOLIECHHS K Heil, CODMOAEHN ITHUYECKHX HOPM NPH IPOBEACHHN
OHONOrHYCCKMX HCCIIC/I0BAHMIA,

- OCO3HAHME LEHHOCTH OHOJIOTHYECKNX 3HAHHI JJ151 TOBBILIEHHA YPOBHS 3KOI0IHUECKOI
KYJBTYPBL, 171 (JOPMHPOBAHHSA HAYHHOr0 MHPOBO33PCHHA;

- NPUMEHEHNE NPHOOPETEHHBIX 3HAHMI M YMEHMIT B NOBCEHEBHOH HM3HH JUIS OLCHKH
NOCTEACTBHI CBOGH AEATEILHOCTH 10 OTHOIIEHHIO K OKpYJKaloLei cpene, cobcTBEHHOMY 310po-
BbI0, 000CHOBaHKE 1 cOOMOIEHNE Mep NTPOdIIAKTHKN 3a001eBAHUH.

II. MECTO YYEBHOI'O IIPE/IMETA «XHWMH31

2.1. B cucreme cpeanero obmero obpasoBanus «Buonorusay, uzyuaeman Ha 0azoBom
YPOBHE, siB/ieTcs 00s3aTeIbHbIM yHeOHBIM IPEAMETOM, BXOLIIIMM B COCTAB NMPEAMETHOI 001a-
cri «ECTeCTBEHHO-HAYYHBIC IPEIMEThI).

2.2. O6mee yNCI0 YaCOB, PEKOMEHI0BAHHLIX /Uit U3ydeHHs Ouonorun — 68 wacos: B 10
Knacce — 34 gacos (1 yac B negemo), B 11 knacce — 34 yacos (1 yac B Hegemo).
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| Knacc Dopma
10 Wrorosas konrposibnas paboTa B [VuersepTn: HTOI0BOE TCCTHPOBAHKE
11 HWrorosas KoHTpo/ibHas pabora B [VyeTBepTH: HTOIOBOE TECTHPOBAHHE

II1. COIEPKAHHUE OBYUYEHUA

10 KJIACC

Tema 1. Brosioran Kak nayka.

Buonorns kak Hayka. Cesizb OHOIOrHA C OOINECTBEHHBIMH, TEXHMUYCCKUMH M JIPYTHMH
€CTecTBEHHBIMH HaykaMH, (puiocodHeii, STHKOM, scTerHkoi 1 npasoM. Poms 6nonoruu B hopmu-
POBAHHH COBPEMEHHOH HayTHOMH KapTHHbI Mupa. CHeremMa OHOOTHYECKHX HayK.

MeTo 1bl 1103HaHMs JKHBOH NPHPO Il (HabmoaeHHe, JKCIEPHMEHT, OIMCAHHE, N3MCPCHHUE,
K1accH(pHKALIA, MOAETHPOBAHHE, CTATHCTHYECKAs 06paboTka JaHHBIX).

Hemoncmpayuu:

[Moprpersr: 4. Mapsun, I Menznens, HK Komabnos, Jix. Yorcon 1 ®.Kpuk.

Tabsmuupl 1 cxembl: «MeTojIbl 103HAHUSA XKHBOH TPHPOILIY.

Jabopamopruvie u npakmuueckue pabomet:

Ipaxraueckas pabora N 1. «Vcnoib30BaHne pa3imaHBIX METOZOB IPH H3yUeHHH OHO/10-
I'MYECKHX 00BEKTOBY.

Tema 2. JKupbie cHCTEMbI H HX OPranu3anus.

Juspie cucrembl (OHOCHCTEMBI) Kak npeaMer uyuenns ononorun. OTIMUME KUBBIX CH-
CTEM OT HEOPI'AaHUYECKOH NMPHPOJIBL.

Caoiicrsa GuocucTeM 1 HX pasHoobpasne. YpoBHH Oprasu3alii OMOCHCTEM: MOJIEKY ISP~
HEIH, KICTOYHBIH, TKAHEBLIA, OPraHH3MEHHBN, MONYILHOHHO-BH0BOMN, JKOCHCTEMHLIH (OHO-
TeOlCHOTHYECKHUIT), OHOC(hepHLIA.

Hemoncmpayuu:

Tabauysr u cxemor: «OCHOBHBIC TPH3HAKH JKH3HHY, «YPOBHH OpraHM3alliy JKHBOH NpH-
POJIBIN.

Obopyoosanue: moaes Mosexysibl JHK.

Tema 3. Xumuueckuii cOCTaB H CTPOCHNE KJIETKH.

XHMMHYECKHIT COCTAB IUIETKH. XMMHUYECKHE HIEMEHTHI: MAKPO)JIEMEHTDI, MHKPOJIEMEHTbI.
Bosia # MHHEpaAJILHBIC BEIECTBA.

MYHKUMH BOABL M MHHEPAIbHBIX BemecTs B kierke. Ilojepicanne ocMoTHueckoro Ha-
JlaHca.

Bemxn. Cocras n crpoenne Ge1koB. AMHHOKHCIOTHE — MOHOMEPE! GenkoB. Hezamenumbie
M 3AMCHHMBIC AMMHOKHMCIIOTHL. AMMHOKHCIOTHBIH COCTaB. YPOBHH CTPYKIYpbl OCIKOBOI Moie-
KyJibl (NCPBHYHAS, BTOPHYHAN, TPETHYHAS W YCTBEPTHYHAA CTPYKTYpa). XMMHYCCKHUC CBOHCTBA
6enkos. buonormeckne dynkim 6e1koB.

Mepmenthl — Guonornucckue karanusaropsl. CTpoenne (pepMeHTa: aKTHBHLIH LEHTp, cy0-
crpatnasn cneundiranocts. Kodepmentor. Buramunbt. Orinuns (epMEHTOB OT HEOPIraHMUECKHX
KaTa/M3aTOPOB.

Yraesoapl: MoHOCaxapHbl (rmoKo3a, pubo3a u sie3okcnpnb03a), IMcaxapHipl (caxaposa,
JIAKTO32a) M N0AMcaxXapH bl (Kpaxmal, MINKOreH, 1eamosno3a). buosormueckue (pyHkinin yrieso-
JOB.

Jhanust: TpUrepabl, Gocoimimib, creponint. I'napoduibHo-ruapodgobusie cBoii-
cra. Bionornueckne (yHiimn anmmios. CpaBHeHNe yriaeBo1oB, Oe/1KOB M JIMITHIOB Kak HCTOY-
HIKOB JHEPrHH.

Hyxneunoseie rcnorel: JHK u PHK. Hyxieornast — MOHOMEPLI HYKJIEHHOBBIX KHCIIOT.



Crpoenue u (yusimn JIHK. Crpoenne v dyuxumn PHK. Bugst PHIC. AT®: ctpoenue u yHk-
LK.

[{uronorus — nayka o kierke. Kierounas Teopus — npumep B3aumoieicTBus uaeii u dax-
TOB B HAYYHOM MO3HAaHHH. METOIBI H3YUeHN KICTKH.

Kterka kak nenocras sxuBas cucrema. Obume npH3HaKH KUIETOK: 3aMKHYTas HapyKHas
memOpaua, MonekyJisl JJHK kak reHetueckuii annapar, cucremMa cunresa bemka.

Turib! KIETOK: 9YKapHOTHYECKas U pokaproTiieckas. OcoOeHHOCTH CTPOCHHS MPOKAPH-
oruucckoit kieTkH. Knerounas crenka 6axrepuit. Crpoenue sykapHoTHyeckoil kierkn. OCHOB-
HBIE OTJIHYHA PACTHTETHHOI, JKHBOTHOMH H rPHOHOI KICTKH.

[ToBepXHOCTHBIC CTPYKTYPbI KIETOK — KJICTOYHAs CTEHKA, ITMKOKAIHKC, MX (YHKIIHH.
[Tra3marueckas MemOpana, eé ceoitctBa u (ymianm. [luronnasma u eé opraHounsisl. OHOMEM-
Opannbie opradoujel wierikn: SI1C, anmapar oabmku, smsocomst. [TosyaBTonoMibie oprano-
Wb IUIETKH: MHTOXOHAPHH, IU1acTHABL [IponcxoskicHue MATOXOHAPHIH W 11acTHl. Buupbt mia-
criit. HememOpanHbie opraHomis! Ki1eTKn: puboCOMBI, KJIETOUHBIH LHEHTP, LCHTPHOIIH, PECHHYKH,
HIYTHEM. @YHKIMM OPraHOMIOB KIETKH. BronoyeHns.

Slapo — perynsropsiii ueHTp wierku. CrpoeHue sipa: suepHasn 000104Ka, KapHOILIa3Ma,
XPOMATHH, SAPHIIIKO. XPOMOCOMBL

Tpancnopr BEwEecTs B KJICTKE.

Hesoncmpayuu:

[oprpersr: A Jlesenryk, P. Tyx, T.I1Isann, M.I1Ineiiaen, P.Bupxos, [lk. Yorcon, ©.Kpuk,
M. Vunxumnc, P.@pantomnm, K.M.bap.

Huazpavmer: «Pacnpeienesie XHMHYECKHX JIEMEHTOB B HEXKHBOII ITpHpoey, «Pacmpe-
JIC/ICHHE XHMHYECKHX YICMEHTOB B XKHBOI PHpoAEy.

Tabnuyer u cxemor: «l[lepuognucckas Tabauna XMMHYCCKHX IeMEHTOBY, «CTpoeHHe Mo-
nexynsl Boapl», «BuocunTes Genkan, «Crpoenne Monekyrasl Genka», «Crpoenue (epmenTan,
«Hywaennossie kucaorel. JHI, «Crpoenne Monekynst AT®», «Ctpoerue 3yKapHOTHYECKOM
ietTku», «CTpoeHHE KHBOTHON KieTkHy, «CTpoeHHe pacTHTEILHOH KieTku», «CTpoenue mpo-
KAPHOTHYECKOH KIeTKH Y, «CTpocHHME sapa IWIEeTKH», «YIeBogbl», «JIHIHIb.

Obopydoeanue: CBETOBOH MHKPOCKOM, 000PYI0BAHHE JUIS IPOBE/ICHHS HADIIOACHHIA, U3~
MEpCHHIi, DKCIIEPHMEHTOB, MHKPOMPENaparsl PACTUTE/IBHBIX, KHBOTHBIX H OAKTEPHAIBHBIX KJIE-
TOK.

Jlabopamopuvie u npakmuyeckue pabomol:

Jlaboparopuas pabora N 1. «M3ydeHne karaMTHueckoi akTHBHOCTH ()epMEHTOB (Ha rpu-
MEpE aMILUTA3bl WM KaTaIa3bl)».

JTaGoparopHas padora N 2. «M3yueHue CTpOeHHA KISTOK PACTEHHIL, JKHBOTHLIX H OakTe-
PHit 110/1 MHKPOCKOMOM Ha FOTOBBIX MHKPOMPENAPaTax u HX OMHCAHHEY,

Tema 4. KusneneaTe IbHOCTb KICTKH.

Obmen BermecTs, Wik MeTaboM3M. AcCHMHIALMA (TUTacTHYECKHi 00MEH) U IUCCHMEIIA-
mus (HepreTudeckuid 06MeH) — ABE CTOPOHBI €IHHOro mporecca Merabommima. Poib 3akoHOB
COXPAHEHHMS BEIIECTB H JHEPIUH B NOHMMAHHH MeTabom3Ma.

‘Tumer 0bMena BerecTs: aBTOTPO(RHBI 1 rerepoTpodHbiil. Posik QepmeHTOB B 00MEHE Be-
IECTB H MPEBPALICHHH SHEPTHH B KIETKE.

@orocunres. Ceerosas 1 TemroBas dasel dorocunTesa. Peakuun Gorocunresa. Dddexk-
THBHOCTH (hoTocHHTe3a. 3Hadenue oTocHHTE3a JUIs ®H3HH Ha 3emiie. BiusiHue yCioBHil cpeasl
Ha (JOTOCHHTE3 H CIIOCOOEI MOBEIIICHHS €I MPO/YKTHBHOCTH Y KYJIBTYPHBIX PACTEHHH.

Xemocuntes. XemocuuTesHpytomue 6akTepuy. 3HadCHHE XEMOCKHTE3a JUIS HU3HH Ha
3eme.

OHepreTHYeckHii 00MEH B KiIeTKe. PaciieiuicHie BEecTs, BblIe/IeHHE U aKKYMYJIHpOBa-
HHE SHEPIHH B KJICTKE. JTaribl JHEprerHdeckoro odmena. Imkonus. Bposxkerue u ero Bumpl. Kuc-
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JIOPOJIHOE OKHCIICHHE, WM KIeTouHOe Abixanne. Oxuciurenshoe gocdopumposanne. Ddhdek-
THBHOCTB YHEPIETHHECKOro 0OMEHa.

Peakimu matpianoro cunresa. I'eneruucckas unopmais u JIHK. Peannsaums reHeru-
4eCKoit MH(opMaLHH B KIeTKe. [ eHeTH4eCKHit KoJT M ero cBoicTsa. TPaHCKPHUITIMS — MATPHYHEIH
cunre3 PHK. Tpancisupns — 6uocunres Genxa. Dranst Tpancisumun. Kogupopanne aMHHOKHCIIOT.
Pose pubocom B OuocunTese Oerka.

Hewunerounsie opmei s#u3uu — Bupycel. eropus otkperrus supy cos (.M. MBanosckuii).
OcobeHHOCTH CTPOCHMS M IKH3HEHHEIH MK/ BUPYcoB. bakrepuodarn. Bosesuu pacrenuii, xu-
BOTHBIX H ENOBEKA, BhI3bIBAEMbIC BUpycaMH. Bupyc ummynogeduimra genosexa (BUY) — sos-
oymureas CITH)la. Obparnas Tpasckpuius, peseprasa u uuaTerpasa. [Ipodunakrika pacnpo-
CTPaHEHHS BHPYCHBIX 3a00/1€BaHHIL.

Hemonempayuu:

[Topmpeme:: H.K. Komsnos, [[.W.Usanosckmii, K.A. Tumupsses.

Tabmuywt u cxemer: « Tunbl nuTanm, «Merabomsmy, «Mutoxonapusay, « DHepreTHye-
ckuit 00menn, «Xnoporacry, «@otocuntes», «Ctpoenne HHK», «Ctpoenue n dyHkuponupo-
sanue resay, «Cunres 6enkay, «'enernucckuii kouy, «Bupych», «bakrepuodaruy, «CrpoeHue
W u3HEeHHBI 1icr supyca CITHa, 6akrepuodaray, «Permmmkaumsa JHEK».

Obopyodosarue: moaemm-amumkannn «Yisoenue JIHK u tpanckpurmsy, «buocuares
Genkay, «CTpoenne WIETKH», MoAens cTpykTypsl JIHK.

Tema 5. PasMHokeHHe H HHANBHAYAILHOC PA3BHTHE OPraHH3MOB.

KuieTounslii UK, HIH JKH3HEHHEHH mui knetkd. Murepdasa u mutos. I1poneccsr, npo-
Texalomue B uHTep(ase. Perumkanus — peakiys Marpuisoro cuntesa JHK. Crpoenne xpoMo-
coM. XpOMOCOMHBIH HabOp — KapHOTHIL JIHIUIOMAHBIA M ralvIOMIHbIH XPOMOCOMHBIE HAOOpHL.
Xpomaruaer. LlpTonoruueckie OCHOBEI PA3MHOKEHHS H WHAHBHIYAILHOrO Pa3BHUTHS OPraHH3-
MOB.

Jenenue wierku — Muro3. Craguu mutosa. [Ipomeccel, NpOHCXOAAIIHE HAa Pa3sHLIX CTa-
HAX MATO3a. broJIornaeckuit cMeicit MUTO3a.

[lporpammupyemas rubeiib KICTKH — anomnros.

DopMBI pasMHOKEHHS OPraHu3IMoB: Gecronoe u nosiosoe. Bujsr Gecriosnoro pazmuoxe-
HHA: JENIEHHE HAABOE, MOYKOBAHUE OJ[HO H MHOTOKJICTOYHEIX, CIIOP00Opa3oBaHHE, BCICTATHBHOC
pasmMHokeHHE. MicKycCTBEHHOE KIIOHHPOBAHHE OPraHH3MOB, €ro 3HA4CHHE JUIs CCICKIHMH.

[lonosoe pazmuoMeEHHE, Ero OTIHYMSA OT Becronoro.

Meiio3. Craauu meitoza. [Iporeccl, npoHcxo usiiHe Ha crajnsx meiiosa. [ToBegeHne xpo-
mocom B MeHose. Kpoccunrosep. Buonoruueckuii cMpIcT H 3Ha4eHHE MeE03a.

["ameroreHes — npoiecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [To0BEBIE XKenessr:
ceMeHHHKH H aHIHHKH. OOpa3oBaHne H Pa3BHTHE MOJOBBIX KICTOK — ramMeT (CrepMaTo30ML, si-
LEKJIETKa) — criepMaroreses v oorexes. OcobeHHOCTH CTPOEHMS AHLEKIETOK H CIEPMATO30HI0B.
Omnoorsopenue. | laprenorenes.

WuausunyaisHoe pasBuThe (oHTOrenes). OMOpuonatsHOe pa3BuTHEe (IMOpHOreHes).
Orarikl SMOPHOHANBHOIO PA3BHTHS Y MO3BOHOYHBIX )KHBOTHLIX: APOGIEHHE, FaCTPYIALMA, Opra-
norenes. [Toctombpronansnoe passuTHe. THITE TOCTIMOPHOHAILHOIO PA3BHTHA: IPAMOE, HENPS-
Moe (MauHOUMHOE). BiusHue cpeasl Ha pa3sBHTHE OPraHH3MOB, ()AKTOPBL, CIIOCOOHBIC BBI3BIBATE
BPOXIEHHEIC YPOJICTBA.

Poct u pa3patre pacTenuii. OHTOreHE3 NBETKOBOI'O PACTCHUS: CTPOCHHE CEMEHH, CTAJMH
Pa3BUTHS.

Lemoncmpayuu:

Tabnuyer u cxemsr: «DOPMEI PA3MHOXKEHHS OPTaHH3MOBY, «][BOITHOE OIMIOAOTBOPEHHE Y
IBETKOBEIX PacTeHMI», «BereraruBHOE pa3MHOKEHHE pacTeHniiy, «Jlenenue wietku bakTepuiiy,
«Ctpoenne moaoBeIX KaeTok», «CTpoeHHEe XpomocoMbry, «KuetouHbIH WKy, «PerumMKamms
JIHK», «Muros», «Meito3», «lIpamoe u HenpsiMoe pazsuruey, «l'aMeroreHes y MICKOIUTARIIMX



1 yenoBexay, «OCHOBHBIE CTAIHH OHTOIEHE3A.

Obopydosanue: MuKpockon, mukponpenapatel «CrepmMaro3ouisl MICKOMUTAIOMET0»,
«Slitnernerka MaekonmATalomeroy, «Kapuokunes B KIETKaX KOPEMKa JyKay, MarHHTHAsA MOJE/Ib-
armmkanua «llenenne wierkuy», mogens JJHK, Monens Meradasnoii XxpoMOCOMEIL.

Jlabopamopnvie u npaxmuyeckue pabomui.

JlaGoparophas pabora N 3. «Habmojienie MaT03a B KIETKaX KOIYHKA KOPEIIKA TyKa Ha
TOTOBBIX MHKPOIIPENaparaxy.

Jlaboparopnas pabota N 4. «M3ydenne cTpoenna NoNOBLIX KIETOK Ha IOTOBBIX MHKPO-
mpenaparax».

Tema 6. Hacs1eACTBEHHOCTH H H3MEHUHBOCTE OPraHH3MOB.

Tpeamer n 3anaun reneruky. Vcropus passutia reneriid. Posn maronorun v smbpuo-
JIONHH B CTAHOBJICHHH reHeTrid. Biiajg poceuiicinx v 3apyOexnbiX YUEHBIX B Pa3BHTHE TeHe-
THKA. MeTobl TeHEeTHKH (THOpPHI0N0OrHYeCkHil, IMTOreHETHYECKHIL, MONEKYITPHO-TEHETHYE-
ckuii). OCHOBHEIE TEHETHUECKHE TOHATHA. | €HETHHECKas CHMBOJIMKA, HCIIOJIL3YEMas B CXeMax
CKpeIMBAHU.

3aKOHOMEPHOCTH HACJEIOBAHMS IIPH3HAKOB, ycTaHoBjeHHbie |Menjenem. Monora-
GpuHoe ckpemmsannie. 3akon eannoobpasns rubpuaos nepsoro nokonenusa. [Ipapuno nomMunu-
poBaHHA. 3aKOH pacLIETIEHNA Npu3Hakos. [ unoTesa uncrors ramet. ITo1HOE B HENOHOE 10MH-
HHPOBAHHE.

Jlurnbpuanoe ckpemypanye. 3aK0H HE3aBUCHMOTO HACTIEI0BAHA IPH3HAKOB.

LI¥TOre HETHYECKHE OCHOBLI AHIHOPHAHOIO CKPEIIMBAHHA. AHAIM3HPYIOLICE CKPENIHMBaA-
Hue. Menoim3oBanne aHAM3NPYIONIET0 CKPEIMBAHKS /11 ONPE/ICNICHAs FeHOTHITA 0CO0H.

Cuennennoe Hacneosanue npusnakos, Pabora T. Moprana no creniennoMy Haciaeno-
Bano renos. Hapymenue cuennenis renos B pe3yiLTaTe KpOCCHHIOBEpA.

XpoMocoMHas TEOpHA HACIEACTBEHHOCTH. I €HETHUECKHE KapThl.

I'enetnka nona. XpoMOCOMHOE ONpee/ieHne 101a. AyTOCOMBI i TIOJIOBBIC XPOMOCOMBI.
I'omorameTHbIC W rereporaMeTHsic opranusmel. Hacneaosanme npu3naxop, CHEMUIEHHBIX C HO-
JIOM.

W3menunBocTs. Bkl H3MEHUHBOCTH: HEHACIEACTBEHHAs M HAC/IEACTBEHHAA. Pouik cpejibl
B HEHAC/IEJCTBEHHON M3MEHUMBOCTH. XapaKTepHCTHKA MOM(HKaMoHnoit u3menausocTH. Ba-
PHALMOHHBII PsijL 1 BapHalioHHas kpusas. Hopma peaxinin npusnaka. KoMuecTBeHHbIE H Kave-
CTBCHHbIC NIPU3HAKH M MX HOpMa peakitii. CBoiicTBa MOJM(PHKAIHOHHOI H3MEHYHBOCTH.

Hacneacrsennas, win renoTHnnyeckas, naMenuusocts. KoMbunatusnas H3MEHUHBOCTS.
Meiio3 ¥ 110J10BOI NPOIECC — OCHOBA KOMOMHATHBHON M3MECHUMBOCTH. MyTaiponnas u3MeHIH-
BocTh. KiaccH(ukarms MyTaluii: reHHsie, XpoMOCOMHLIE, TeHOMHBIE. YacToTa H DPHUMHBI MyTa-
1mii. MyrareHsbie (aropbl. 3aK0OH roMOJIOIHYECKHX PAJIOB B HAC/EACTBEHHON H3MCHYHBOCTH
H.JM.Basunora.

Buesiiepaas HacneICTBEHHOCTL H H3MEHYHBOCTD.

I'enernka uenopeka. Kapuorun uenoseka. OCHOBHBIE METO/1bI I'CHETHKH HeEJIOBEKA: reHe-
a/IOrHecKHii, OGIIM3HEIOBLIN, MTOreHeTHYCCKNH, GMOXHMHYECKHI, MOIEKYIAPHO-TEHETHYE-
ciuit. COBPEMEHHOE ONPEENIEHHE TEHOTHIIA: TOJIHOICHOMHOE CCKBCHHPOBAHKE, FEHOTUITHPOBA-
Hue, B TOM wncie ¢ nomouisio [11P-anamiza. Hacaeacrsenneie 3abonepanus 4enoBeKa: reHHbIe
00J1e3HH, DOJIE3HM € HACIEACTBEHHOMH MPEAPACIIONOKEHHOCTHIO, XpoMocomubie Gonesun. Coma-
THYECKHE M TeHepaTHBibie MyTain. Creonossie wieTkn. Tlpuninmet 310poBoro obpasa xu3HH,
JAHATHOCTHKH, MPO(HNAKTHKH H NeYeHns reHeTHueckux Oonesneii. MemKo-reHeTHIecKoe KOH-
CYJIFTHPOBAHNE. 3HAUCHHE MEHIMHCKON IEHETHKH B NPEOTBPAIICHHH H JICHEHNH I'eHETHYECKNX
jaboneBanuii uenoseka,

Hemonempayuu:

Hopmpemer: T Mennem, T.Mopran, I". ne ®pu3s, C.C.Yersepuros, H.B. Tumodees-Pe-
cosckuit, H.M.Basuios.
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Tabauywr u cxemwvr: «MOHOrROPHINOE CKPEIIMBAIHE U €r0 UWTOICHETHYCCKAS OCHOBAY,
«3aKOH PACLIEIUIEHHS W Cro IIHTOrCHETHYECKAs OCHOBAY, «3aKOH YHCTOTH ramMeT», «urnbpuj-
HOE CKperuBanney, «LluTonornueckue 0CHOBBI AUrHOPHHOrO ckpemuBanus», «Meiiosy, «B3a-
HUMOJICHCTBHE ATIENLHEIX TEeHOBY, «I €HETHMECKHE KapThl PACTEHHH, >KHBOTHBIX H YCIOBCKay,
«eHeTHKA 11071a%, «3aKOHOMEPHOCTH HACEA0BAHHs, CLEIUIEHHOr0 ¢ 11oJiomy, «KaproTHIb! ye-
JIOBEKA M JKMBOTHBIX», « Brjel naMenausocty, «Moaudukaupornas u3MemausocTby, «Hace-
JloBaHHe pesyc-(pakropay, «I'enerika rpynm kpoBu», «MyTallHOHHAA K3MCHYHBOCTLY.

Obopydosanue: Moaem-amuHkaiy « MoHornOpianoe ckpermmsanmey, «Henonmoe 10-
mMunuposanuey, «IurubpunHoe ckpenpanuey, «llepexpect XxpoMocom», MMKPOCKOIT H MHKPO-
npenapar «JIposohunay» (Hopma, MyTauun (OpMBI KPhUILEB ¥ OKpackH Tena), repbapuit «I"opox
TIOCEBHOMY.

Jlabopamoprele u npakmuueckue pabomsi:

Jlaboparopunas padora N 5. «M3yuenune pe3ysbraToB MOHOrHOPUANOIO M AMIHOPHIHOTO
CKpEIMHBAHKA Y APO30()HIIbI Ha FOTOBBIX MHKPOIIDENaparax».

JlaGoparopnas pabora N 6. «M3yuenune MoauHKalMOHHON H3MEHUHBOCTH, NI0CTPOCHHE
BapHALMOHHOTO PA/ld H BAPHAIIMOHHOMH KPHBOIY.

Jlaboparopnas padora N 7. «Ananus MyTaipii y Apo30(Quiibl Ha TOTOBBIX MHKpOIIpenapa-
Taxy.

Tlpakruueckas pabora N 2. «Cocrasienue W aHanu3 poa0CIOBHBIX YE/I0BEKAY.

Tema 7. Cenexnns opranmnzmor. Ocnossi GHOTEXHOTOTHE.

Cenekuus Kak Hayka M Hpoiecc. 3apok/ICHHEC CECKIHH M AOMECTHKAIMA. YueHue
H.M.Basmiiosa 0 1EHTpax NPOHCXOXKACHHA H MHOro00pasus KyJbTypPHBIX pacTenuit. IleHTphl
MPOHCXOM/ICHUS JIOMANTHAX JKUBOTHEIX. COpT, OpoJa, ITaMM.

CoBpeMeHHBIE METOABI CeJIEKIMH. MaccoBbiii 1 WHAHBHAYATLHLIH 0TOOpPH B CeleKIHn
pacrenuii U kuBoTHLIX. OueHka 9KkcTephepa. BIH3KOpOACTBEHHOE CKPEMMBAHHE - HHOPHW/INHT.
Uucraa nuuns. CKpenuBane YMCThIX JuHuil. ['ereposuc, nm rubpunnman cuta. Heposcrsennoe
ckpemmBanne — ayropuaunr. Otaanénnan rubpuausanus 1 eé yenexu. McikyccTsernbiii Myrare-
HE3 M [0JIy4CHHE TIOUTLIONA0B. JIOCTIDKEHHS CEEKIMN PACTCHI, IKHBOTHBIX H MMKPOOPIaHH3-
MOB.

BuorexHonorus kak orpacib Npou3BOACTBA. [eHHA HIDKEHEPHMA. DTansl CO3JaHus pe-
komOuuanThoil JIHK u Tpancrennsix opranmsmos. Kierounas uxxerniepus. Kiuetounnie ky/ib-
Typbl. MUKPOKIIOHAILHOE pa3sMHONeHHE pacTennii. KinonnpoBaHne BbICOKONPOAYKTHBHBIX CeJlb-
CKOXO3AIHCTBEHHBIX OPraHu3MoB. DKonoruueckue 1 sruveckne npobnembl. 'MO — renernuecku
MOAH(HIIMPOBAHHBIE OPIAHU3MBI.

Hemoncmpayuu:

Topmpemei: H.W.Basunos, U.B.Muaypum, I'.J1. Kapneuenko, M.®.Hsanos.

Tabauyst u cxemer: Kapra «LIeHTPBI IPOMCXOMKIICHHA H MHOr00Opasus KyJIbTYPHbIX pac-
Tennit», «ITopo/ipl JOMAIHEX KUBOTHLIXY, «COpTa KyJILTYPHBIX pacrenmiiy, «OTaanénnan ru-
Opuaunzaunsny, «Padotel akagemuka M. Msanosay, «llommnonmus», «O6bekTsl GHoTeXH010-
runy, «Kiierounsie KyasTypsl H Ki10HHpOBaHHe), «KOHCTPYHPOBAHHE W NEPEHOC TEHOB, XPOMO-
coM».

Obopydosearue: MyIAkKH I100B H KOPHEILIOAOB JAHKHX (JOPM H KYILTYPHBIX COPTOB pac-
Tenuil, repdapuii «CebCKOX034HCTBEHHBIC PACTEHHY.

Jabopamopueie u npakmuyeckue pabomoi:

Dxckypena « OCHOBHBIE METOABI M JOCTIIKEHUS CEJICKIIMH PACTEHHH 1 )KHBOTHBIX (Ha ce-
JEKLIMOHHYIO CTAHIMIO, TUIEMEHHYIO (pepMY, COPTOMCILITATENL BN Yd CTOK, B TENIMYHOE X0351i1-
CTBO, 1a00pPATOPHIO ArPOYHHBEPCHTETA HIN HAYYHOrO LIEHTPA).

11 KJIACC
1 wac B Hegemo, Beero 34 yaca, 13 HuX 2 yaca — pe3epBHOE BpeMsl
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Tema 1. Dpoaounonnas 6nonorus.

[Tpeanochky BO3HHKHOBEHHS JBOJIOLUMOHHOH TCOpHH. DBOTIOIMONHAS TEOPHs H eE Me-
c1o B Ononoruy. BimsHue 380/001MOHHOI TEOPHH Ha pa3BHTHE OHOIOrHH | APYTHX HAyK.

CeuaerenscTna dBoMoNHH. [1alIcoHTON0rHYECKHE; 10CICA0BATE/IBHOCTD IOABIEHHS BH-
JIOB B NAJEOHTOIOMHYECKOH JIETOMHCH, Mepexoausic Gopmbl. bHoreorpaguyeckue: CXouacTso u
pazmuune dayH u UIOp MAaTEPHKOB H OCTPOBOB.

OMOpHOIOrHYecKne: CXOACTBA M Pas/iuisg IMOPHOHOB Pa3’HBIX BHIOB MO3BOHOYHBIX.
CpaBHHTEBHO-aHATOMHYECKHE: FOMOJIONHYHbBIC, AHANOIHYHbIE, PYIHMEHTAPHBIC OpraHbl, ara-
BH3MEL MOJNCKYIAPHO-OHOXHMHYECKHE. CXOACTBO MEXAHH3MOB HACIE/ICTBEHHOCTH M OCHOBHBIX
MeTaboIMHECKHX 1TyTel Y BCEX OPraHU3MOB.

Opomouuonnas Teopus Y. Jlapsuna. [Ipeanocsuikn BO3HHKHOBEHMS JapBHHI3MA. J{BIDKY-
UIME CHUThI IBOJIOIMH BH0B 110 JlapBHHY (M30LITOMHOE PAa3MHOKEHHE MPK OrPAHHYCHHOCTH pe-
CypCOB, HCOTIPE/IEIEHHAN H3MEHYHBOCTH, Bopb0a 3a CyleCTROBAHKE, ECTECTBEHHBII 0TOOP).

Currrernueckasn Teopus ssomoun# (CTD) i ¢& OCHOBHBIE MOIOKEHHAS.

Muxkpossomouns. [Tomy 1amms kak eAHHHIA BHAA H IBOJIOLHH,

Jsrokymue cuibl (axTophl) 3BOTOLMH BHIOB B Mpupoge. MyTallMOHHEN nipouece H
KOMOHHATHBHAA H3MEHUHBOCTD. [lomynammonnbie BoHb! i Apeiid renos. M30sims 1 MUrpanms.

Ecrecrsennsiii or6op — nanpasipiroumii daktop 2Bosmoun. MopMbl eCTECTBEHHOIO 0T-
oopa.

IMpucnocod1eHHOCTE OPranM3MOB KaK pesyasTaT dBomolHH. [lpumeps! npucrnocodieHuii
y OpraHu3MoB. ApoMOp(O3bl H HIHO-A/AITTALHA.

Bua v srgoodpasopanue. Kpurepun Buga. OcnoBubie (hopMEI BHI000pa3oBaHus: reorpa-
(hHuECKOE, IKONOIHYECKOE.

Maipodsomorus. DopMel IBOIHOLMH: (PHICTHYECKAs, IMBEPIEHTHAL, KOHBEPTreHTHAS, TTa-
paiensnias. HeobpatnMocThk 9BOIOIHH.

IMpoucxoxaenne 0T HECHEIHATHINPOBAHNKIX Npe/KkoB. [Iporpeccupytommasn crenuamsa-
ust. AanTHBHAN pajldatus.

Lemoncmpayuu:

TTopmpemur: K. Jlunneit, ACB. Jlamapk, Y.Japsun, B.O.Kopanescknii, K.M.Bap, D.I'ek-
keib, ©.Miosiep, A.H.Ceseprios.

Tabnuyn u cxemor: «PazBuTHE OPraHUHECKOro MHpa Ha 3emie», «3apoIbllH M03BOHOY-
HBIX JKHBOTHBIX?, «ApxeornTepukey, «@opmer 6opbbl 3a cymecTBoBanue), «ECTeCTBEHHBIH OT-
6op», «MHoroobpa3sue coproB pacteHuii», «MHoroodpaszue nopoa KHUBOTHEIXY, «[lomynsimmy,
«MyTaimonnas H3MEHIUBOCTLY», «ApoMopdossly, «Mimoanarrraimuy, «O0uas serenepauus»,
«JIpmicymue cwist aomouyuuy, «Kapra-cxema mMapmpyra nyremectsus Y. Jlapsunay, «bopsba
3a cyuiecrsosanue», «llpucnocodnennocts opraimsMosy, «[eorpaduueckoe BHA00Opa3oBa-
HHEY, «DKONIOrHUECKoe BUI0oOpazoBanuey.

Obopydosanue; KOJUIEKLHSA HACBKOMBIX ¢ Pa3IHYHBIMH THITAMH OKPAackH, Habop TUI0/08 1
cemsn, kowtekima «IpHMEpET 3aIMTHBIX MPHCTIOCODICHHIT Y HHUBOTHBIXY, MOAeb «OCHOBHLIE
HANpaBJIeHHs IBOTIOLHKY, 00BEMHAA MoAeHs «CTPOCHHE FOJOBHOIO MO3I'd ITO3BOHOYHBIX Y.

buoreorpauucckas kapra MUpa, KO/UIEKLHA « POPMBI COXPAHHOCTH HCKOMAEMBIX JKHBOT-
HBIX i pacTeHHity, Mozens amumkanus «llepekpect xpomocomy, BiiakHbe npenapatsl «Pa3Bu-
THe Hacekomoroy, «Pa3BuTHE mATYIMIH», MHKpompenapart «J/lpozodmian (Hopma, MyTaiMu
()OpMBI KPBUIBEB M OKPACKH TEJIA).

Jlabopamopreie u npaxmuyeckue pabomei:

Jlaboparopuas pabora N 1. «CpaBHeHHE BH/IOB 110 MOP()OJIOTHYMECKOMY KPUTEPHIO.

Jlabopatopuas pabora N 2. «Ormcanne npucrnocodJICHHOCTH OpraHu3Ma U eé OTHOCH-
TEIBHOIO XapaKrepay.

Tema 2. Bosunknosense H pa3BHTHe KH3HH Ha Jemute.

JloHayuHble NPEeACTABICHHA O 3apPOXICHUH KH3HH. Hayunble rUMoTe3bl BO3SHHKHOBCHHS
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KH3HH Ha 3emue: abuorenes H nancrnepMus. XUMHUYECKas dBOIIONHA. ADHOreHHbIH CHHTE3 Opra-
HMYECKHX BELIECTB H3 HEOPraHHYECKHX. DKCICPUMEHTATBHOC MOATBEPHKICHHE XUMHYCCKON 9BO-
Jronuu. Havaneueie sranst Oxonornueckoii ssomormmn. [unoresa PHIC-mupa. dopmuposatine
MeOpaHHBIX CTPYKTYD H BOSHHKHOBEHHE MPOTOK/IETKH. [TepBbie 1IeTKI 1 MX dBomoLHs. Dopmu-
POBAHHE OCHOBHBIX IPYTIT JKHBBIX OPraHu3MOB.

PaspuTne xu3uu Ha 3emie o apam i nepuojiam. Karapxeii. Apxeiickas 1 nporeposoiickas
opel. [Taneosoiickas apa u €€ nepHoALI: KeMOPHICKHI, OPOBHKCKHIH, CHITYPHHCKHH, JICBOHCKHH,
KAMCHHOYT0JIbHbIi, TIEPMCKHIA.

Mes3o3oiickas opa i ¢€ NECPHO/IbI: TPHACOBBIH, KOPCKHIT, METOBOT.

Kaiino3solickas 3pa v €€ NepHOIbI: NAJIEOreHOBLII, HEOTCHOBEIIT, A HTPOMOrCHOBBIH.

XapaKrepucTuKa KIMMaTa M reoJIorMyeckux nporeccoB. OCHOBHbBIE JTAIbl DBOIIOLHH
PACTHUTEILHOTO M JKHBOTHOTO MHpa. ApoMop(o3b! y pacTeHHit H )kHBOTHBIX. | lostBiienue, pacuser
U BBIMHPAHHE IPY T XKHBBIX OPraHU3MOB.

CucreMa OpraHMYecKoro MHpa Kak OTPRXCHUE IBOMIOIMH, OCHOBHBIC CHCTEMATHYECKHE
TPYTIIEI OPraHH3MOB.

DBOIOLMA HeNOBEKd. AHTPOIMONIOrHA Kak Hayka. Pa3sBHTHE MpeCTaB/ICHHI O IPOHCXOHK-
JeHnH yenoseka. MeToanr u3ydenus anrpororedesa. CXoACTBa M Pa3iM«Ms YENOBEKA H HKUBOT-
HbIX. CHCTEMATHYECKOE MOJIOKEHHE YETOBEKA.

Jlsmkymue cuibl ((akropet) adrponoredesa. HacnencrBeHHas H3MEHYHBOCTL M €CTe-
crBeHHbIi othop. ObmecTBeHHbIH 00pa3 JKH3HH, H3rOTOBJICHHE OPYIHIl TPY /A, MBILILUICHHE, PEYb.

OCHOBHBIC CTA/[HH H BETBH 3BOJIKOIMH YEJIOBEKa: aBcTpasionurexy, Yenosex ymensiii, Ye-
JIOBEK npaMoxonmuii, Henopex neanaepransekuii, Yenosek pasymusiii. Haxoakn uckonaemsix
OCTATKOB, BPeMs CYLIECTBOBAHMA, 00/1acTh pacnpocTpaHeHHs, 00BEM roI0BHOr0 Mo3ra, obpas
WKH3IHH, OPY/IHA.

Yenosegeckue pacsl. OCHOBHbIE DO/IBIIME PACHL: €BPONEOHIHAN (SBPA3HIICKAN ), HETPO-aB-
CTpanouaHas (IKBAaTOPHANLHAA), MOHTOIOMIHAs (a3HaTCKO-aMepHKaHekas). YepTol mpucnocob-
JIEHHOCTH HPEACTABHTE IEH YEI0BEYECKHX pac K YCIOBHIM CYIIECTBOBaHMA. EMHCTRO YenoBeye-
ckux pac. Kpuruka pacusMa.

Jlemoncmpayuu:

Hopmpemur: ©.Penu, JLITacrep, A.W.Onapun, C.Muwuiep, I'.I0pe, Y. I{apsum.

Tabnuyer u cxemor: «Bosuukaosenue ColtHEdHON cucTembly, «PA3BHTHE OPraHUYECKOro
Mmupay, «Pacturensnan wietkay, «Kusotnas xnerkay, «[Ipoxapnornucckas iwierkan», «Cospe-
MCHHasl CHCTEMA OPraHMYeckoro Mupa», «CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHHS YEIOBCKa
U 4ET0BEK00OPa3HLIX 00e3bAH», «OCHOBHBIC MECTA NMANCOHTOIOIHYECKH X HAXOA0K [IPEIKOB CO-
BpeMEHHOro uenoBeka», «[pesneiimue momm», «/lpesnne smoau», «llepsbic coBpeMeHHbIE
JH0JH», «HenoBedueckne pack».

Obopyoosanue: mymsau «lIponcxoxkacaue denosekay (OIOCTBI aBCTPATONMTEKA, [HTE-
KAHTPOI1a, HEAHIEPTA/IbLIA, KPOMAHBOHLIA), CENKH MM H300pOKEHHA KaMCHHEIX OpPYIHH 1EPBO-
OrITHOrO YenoBeka (KaMHH-HOMIepkl, pybuiia, ckpediia), rcoXpoHOIOrHI€CKas Tad/Mua, KOJUIEK-
i «DOpMEI COXPAHHOCTH HCKOMAEMBIX JKHBOTHBIX H PACTCHUITN.

Jlabopamopruie u npakmuyeckue pabomest:

Ilpakruucckas pabora N 1. «M3ydcHHE HCKONTAEMbIX OCTATKOB PACTCHHH H JKHBOTHBIX B
KOJLIEKIHAX).

DKCKypeus «OBOMKOUMA OPraHHYECKOro Mupa Ha 3emie» (B eCTECTBEHHO-HAYYHEIH HITH
KPACBE/YCCKHI MY3Cif).

Tema 3. Oprasu3Mbl H OKPYKAIOMAA cpeaa.

Dxonorua Kak Hayka. 3aaqd  pa3/iciibl 3K0N0rHi. Mero/ibl 3K0JIOrHYECKHX HCCIe10Ba-
HHH. DKOJIOTHIECKOE MHPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenbl 00uTaHus OpraHu3MOB: BOIHAN, HAa3eMHO-BO3AYIIHAA, MOYBCHHAN, BHYTPHOpPIa-
HH3MCHHAs.



13

Oxonoruueckue (akropsl. Knaccudukamia skonornueckux (axTtopoB: abHOTHUECKHE,
OuorHueckue u anTponorennpie. JefCTBHE JKOIOrHYECKUX (PAKTOPOB HA OPraHM3MBL.

AbGuornucckne aKrophl: CBET, TeMIleparypa, BiaxHocrs. Poronepuojmam. lpucnocod-
JICHHs OPraHU3MOB K jieiicTerio abuoTnuecknx (pakropos. bronornaeciie purmal.

Buornueckue daxropel. Buasl 6HOTHYECKHX B3aHMOAEHCTBHI: KOHKYPEHIIHA, XHUILHHYE-
cTBO, cUMOMO3 M ero Gopmel TlapasuTusM, Koonmepaumsi, MyTYaIH3M, KOMMEHCAIN3M (KBapTH-
PaHCTBO, HaxieOHUYECTBO). AMEHCAIN3M, HEHTpaIH3M. 3HaueHHe OMOTHUECKHMX B3aUMOjEH-
CTBHH JUIAl CYIIECTBOBAHHS OPIraHU3MOB B IIPHPO/IHBIX COODINECTBAX.

OKOJIOrHYCCKHE XapaKTCPACTHKH nomy sy, (OCHOBHEIC NMOKA3aTCTH MOMYIAIMH: 9HC-
JIGHHOCTb, TIOTHOCTh, POMIAEMOCTh, CMEPTHOCTh, IPHPOCT, MUIPalis. JIMHAMHKA YMCICHHOCTH
TIOTYJISIIHU ¥ €€ PEryJIsIms.

Hemoncmpayuu:

TTopmpemur: AT ymbonbar, K.®.Pynse, O.Iekkeins.

Tabauysr u cxemor: xapra «llpupojmsie 30861 3emimy, «Cpeasl 06UTaHNA OPraHH3MOBY,
«Doronepuonzmy, «lTonynsuumuy, «3aKOHOMEPHOCTH POCTA HHCNEHHOCTH NONYNSAIMH HHY30-
pun-Tydenpkny, «Ihnmeprie nenmy.

Jabopamopneie u npakmuueckue pabomet:

JlaBoparopnas padora N 3. «<Mopdonoruyeckie 0coOEHHOCTH PacTeHHI U3 pa3HbIX MECT
oOuTaHHaY.

JlaGoparopras pabora N 4. «Bimsiane cBeTa Ha pOCT M Pa3BHTHE YEPEHKOB KOJIEyCay.

Ilpaxtiueckasn pabora N 5. «lToncqér nmuoTnocTH NonyAAIHil pajnLIX BHAOB PAaCTEHHI».

Tema 4. Coobmecrsa u HIKONOrHUECKHE CHCTEMBI.

CooOuecTBo 0prauu3mos — 6uoneHos. CTpykTypbl OHOLEHO3a: BII0BAs, IIPOCTPAHCTBEH-
nas, Tpodraeckas (mimesas). Bujbi-1omMuHanTel. Cessn B Gnonenose.

Oxonornyeckne cucrembl (dkocucremst). IlonsTne 06 dkocucreme H OmorconeHose.
DyYNKIMOHATLHBEIC KOMIIOHEHTEI JKOCHCTEMBI: IPOIYLICHTE], KOHCYMEHTEL, peayuenTsl. Kpyroso-
POT BEIIECTB M NOTOK 3HEPIHM B 3KocHeTeMme. Tpoduueckue (IMIIEBbIE) YPOBHH 3KOCHCTEMBbI.
[Tumesrie nenyn u cern. OCHOBHBIE TOKA3ATEH HKOCHCTEMBI: OHOMacCa, NPOLy Kits. DKoJoruye-
CKHE THPaMMJILI: IPOIYKIMH, YHCIEHHOCTH, Gnomaccel. CBOICTBA DKOCHCTEM: YCTOHYHBOCTD, Ca-
Moperysuuus, passutie. Cykueccus.

TIpupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€P M PeK. DKOCHCTEMA XBOITHOI'O HIIH LIMPOKO-
JIHCTBEHHOTO Jeca.

AHTPONOIEHHbIE IKOCHCTEMB. Arposkocuctemsl. Ypboakocucremsl. bruonoruueckoe u
X031iCTBEHHOE 3HaYEHHE arPOIKOCHCTEM H YPOHOIKOCHCTEM.

buopasznoobpasue kak akrop ycroiunoct skocuerem. CoxpaHeHne DHOI0rHYEcKoro
pasztHooOpasms Ha 3emie.

VYuenne B.M.Bepuajckoro o 6uocdiepe. I'pannip, cocras u crpykrypa duocdiepsl. Xusoe
BenectBo U ero dyuxumn. Ocobennoctn Guocdeprr kak rnodanbHOM kocucTemsbl. JlnHamue-
CKOE paBHOBECHE H 08paTHas cBA3L B Guochepe.

Kpyrosopors! BemecTs u OHOreOXMMHYECKHE IHKIIbI IEMEHTOR (Yriepoja, azora). 30-
HamsHOCTBL 6uocdepst. OcHoBHBIE GHOMBI CyIITH.

YesopeuecTro B Guocdepe 3emm. AHTPONOreHHble n3MeHeHns 8 6uocdepe.

I'nobanbHbie dkONOrHYECKHE MPOOIEMBL.

CocyiecTBoBaHME NPUPOIbI M uestoBeyecTBa. Coxpanenne GnopazHooOpa3Hs KaK OCHOBA
ycroiuusocti duocheprl. OCHOBA PAIMOHATLHOIO YIPABICHUS NPHPOJHBIMU PECYPCAMH H X
ucnonp3opanne. JlocTikenua GHONOMHH M OXPaHa NPHPOLL.

Hemoncmpayuu:

Hopmpemur: A J1. Tencian, B.H.Cykauén, B.M.BepHanckuii.

Tabnuyer u cxemor: «lnmeseie nenmy, «buonenos: cocras u crpykrypa», «lIpupoansie
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coobuiecrnay, «llenu nuTanusy, «Dkonoruyeckas nupamuaar, «bruocdepa u uenosexy», « DKocH-
cTeMa MPOKOJIMCTBEHHOrO Jiecay, «DKOCHCTEMa XBOHOrO Jiecay, «bHOLCHO3 BOMOEMa», «AT-
poreno3y, «lIpHMepHEIe aHTPONOreHHbIe BO3ACHCTBHA Ha NPUPOJLY», «BakHeHmHe HCTOYHHKH
3arpA3HEHHSA BO3AyXa W TPYHTOBLIX Boa», «Ilousa — BakHeimasn cocTapisomasn Guocdepsi»,
«@akTophl Jierpajaun 1mousy, «llapuukoseni oddexTy, «Paxropsl paJMOaKTHBHOTO 3arpssHe-
Hust Grocdeps», «Obmas crpykrypa 6nocdepsi», «Pacupocrpanesne xu3nn B Ouocheper,
«O30H0BKIH 5kpan Guocdepry, «Kpyrosopor yraepoaa B 6nochepey, « KpyrosopoT a3ora B pH-
poze».

Obopydosanue: Mopeib-aniumkaims « Tunnansie 6uonenossn», repbapuii «PacTuTemns-
HBIC COOBIMECTBa», KONEKIHN «bHOIEH03», «BpeiHTenn BOKHEHIIHX CeIbCKOX03AACTBCHHBIX
KYILTYp», repbapui H KOJUIEKUHH PACTEHHH M HHUBOTHBIX, NPHHAICKAIIHE K Pa3HbIM SKOJIOTH-
HECKHMM IpyImam ojHoro Biaa, Kpacnas knmra Poccriitckoit @ejepaimm, n300pakenus oXpaHs-
CMBIX BH/IOB PACTCHHH H JKHBOTHBIX.

IV. ITAHUPYEMBIE PE3YJILTATHI OCBOEHHS ITPOI'PAMMBI ITO BHOJIOI'HHA
HA BA30OBOM YPOBHE CPEIHEI'O OBHIEI'O ObPA3OBAHWA

Corsacso ®I'OC COO ycranasimsaiores TpeboBaHNs K pe3yIbTaTaM 0CBOCHH 00yyaio-
HMMHMCS IIPOIPAaMM CpejiHero odmero 00pa3oBanHs: IMUHOCTHBLIM, METANPE/METHBIM H IPEAMET-
HBIM.

4.1. JUMHOCTHBIE PE3YJIbTATHI

B crpykType THYHOCTHBIX Pe3yILTATOB OCBOEHMA IIPe/MeTa «bHOIOrua» BLLIEIEHBI Clie-
JIYIOIIHE COCTABIIMIOMIHNE: 0CO3HAHNE 00YHAOLIMMHUCS POCCHITCKON rPa>kaHCKOH HIAECHTHIHOCTH
— FOTOBHOCTH K CAMOPA3BMTHIO, CAMOCTONTE/ILHOCTH H CaMOOMPEENEH HIO, HAJIHYHE MOTHBALHH
K 00yueHHI0 OHOJIOrHH, IIEICHANPABICHHOE PA3BHTHE BHYTPEHHHX y0eax1eHHit IMYHOCTH Ha OC-
HOBE KJIIOYEBBIX IEHHOCTEH M HCTOPHYCCKHMX TPAIHLMI pasBHTHA OHOJIOrMYECKOrO 3HAHMS, I'0-
TOBHOCTB H CNIOCOOHOCTL 00Y4alOIHUXCA PYKOBOACTBOBATHLC B CBOCH J1CATEILHOCTH IEHHOCTHO-
CMBICIIOBBIMH YCTAHOBKAMH, HPHCYIUMH cHeTemMe OHoJIornyeckoro 0bpa3oBanms, HAIIMYHE JKO-
JIOFHYECKOro PABOCO3HAHMS, CIIOCOOHOCTH CTABUTH LIETH H CTPOHTD XK H3HEHHBIC TU1AHBL.

JInuHOCTHBIE PE3YIBTATEl OCBOGHMA mpeaMeTa «BHoIorus» MOCTHIaloTCs B €AMHCTBE
yueOHOIi 1 BOCIIHTATEILHOI JESTE/IbHOCTH B COOTBETCTBHH C TPAJHIMOHHBIMH POCCHHCKHMH CO-
HMOKY IBTYPHBIMH, HCTOPHYCCKHMH U JIyXOBHO-HPABCTBCHHLIMH LIEHHOCTAMM, IIPHHATLIMA B 06-
LIECTBE MPaBHIAMH H HOPMaMH TOBEJEHHS W CHIOCOOCTBYIOT MPOIECCAM CAMOMO3HAHMSA, CaMO-
BOCIIMTAHUA M CAMOPA3BHTHS, PA3BHTHS BHYTPEHHEH MO3ZHLIHMH JIMUHOCTH, NaTPHOTH3MA, YBOKE-
HHs1 K 3aKOHY M TIPABOMOPAIKY, YET0BEKY TPYJa M CTAPIIEMY I0KOICHHIO, B3aHMHOIO YBAMKCHMA,
OepeKHOro OTHOINEHNS K KYJILTYPHOMY HAcIEOHIO M TPaIMLMAM MHOIOHALHOHATLHOTO HAapo/ia
Poccuiickoii ®eaepaimy, NPHPOE B OKPYRaONICii cpejie.

JIMUHOCTHLIE Pe3y IbTaThl OCBOEHMS YHeOHOI0 1pe/iMera «BHOIOrus» A0JDKHbI OTPAXKaTh
IOTOBHOCTh M CIIOCOOHOCTH 00YHAIOMMXCS PYKOBOACTBOBATLCA COPMHPOBAHHON BHYTPEHHEN
NO3MLHCH THYHOCTH, CHCTEMOIl LEHHOCTHBIX OPHEHTAIMH, NMO3WTHBHBLIX BHYTPEHHHX yOen/ie-
HMH, COOTBETCTBYIOMINX TPAHIIMOHHELIM LICHHOCTAM POCCHIICKOro 0DIIECTBA, PACIIMPEHHE M3~
HCHHOTIO ONBITA W ONBITA AEATEALHOCTH B POLIECCE PEAI3allii OCHOBHbIX HaNpaBIeHHi BOCIIH-
TATEJILHOI J1CATEIBHOCTH, B TOM YHCIIC B YaCTH:

1) epasicoarnckozo eocnumaHuA:

- c()OPMHPOBAHHOCTb I'PAKIAHCKONH NO3MIMK 00y4alolIerocs Kak akTHBHOI'O M OTBCT-
CTBCHHOI'0 YJIeHA POCCHIICKOro 001IecTRa,;

- 0CO3HAHHE CBOMX KOHCTHTYLHOHHBIX IIPAB H 0013aHHOCTE!, YBAXKCHHE 3aKOHA U IIPABO-
nopaaKa;

- 'OTOBHOCTh K COBMECTHOMN TBOPHECKOIT ACATCILHOCTH NPH CO3XAHNH YUEOHbIX TIPOEKTOB,
petieHnn y4ebHbIX H N03HABATEILHLIX 3a/1a4, BLINOIHEHHH DHOIOMHUECKHX HKCIICPHMEHTOB,;



- CHOCODHOCTE ONPEAE/IATEH CODCTBEHHYIO MO3MLHIO 10 OTHOWIEHHIO K ABICHHAM COBpe-
MEHHOI1 JKH3HH H O0BACHATH €&;

- YMCHHC YIHMTBLIBATh B CBOUX JICHCTBHAX HCODXO/MMOCTh KOHCTPYKTHBHOIO B3aHMOJEH-
CTBHA MOACH C PasHBIMH YOCKACHHAMH, KYIBTYPHBIMH LCHHOCTSAMH H COLMATBHBIM I10JI0%KE-
HHEM;

- FOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BLITOMHEHHSA yIeOHBIX, MO3Ha-
BATEJIbHBIX M HCCIIE0BATENLCKHX 32124, YBOKUTE/ILHOE OTHOLIEHHE K MHEHHIO OMIIOHEHTOB MPH
00CYK/ICHHH CIIOPHBIX BOMPOCOB BHOIOIHYECKOI0 CO/EPHKAHM,

- TOTOBHOCTh K TYMaHHTAPHOI H BOIOHTEPCKOH ACATCILHOCTH,

2) nampuomuueckozo 60CnUMaHuA:

- chOpPMHPOBAHHOCTL POCCHITCKOI MPask/IaHCKOH HACHTHYHOCTH, NATPHOTH3MA, YBOKCHUS!
K CBOCMY HApOJLy, 4YBCTBA OTBETCTBEHHOCTH niepes| POMHOI, ropaocTH 3a CBoi Kpaii, ceoio Po-
JIMHY, CBOH A3BIK M KYJIBTYPY, NPOILIOEC ¥ HACTOAIIEE MHOrOHAHOHATLHOTO Hapojia Poccun;

- IEHHOCTHOE OTHOIIEHHE K PHPOAHOMY HACTENHIO H MAMATHHKAM MPHPOALL, JOCTHKE-
Huam Pocenu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOOTHAX, TPYAE,

- criocoOHOCTR ONCHHBATHL BK/IA/L POCCHHCKHUX YUEHBIX B CTAHOBIICHHE H pa3BuTHE OHOIIO-
THI, IOHMMAHHE 3HAYeHHA OHOTOTHH B O3HAHHH 3aKOHOB MPHPO/LL, B )KH3HH YEIOBEKA H COBpE-
MEeHHOro ofuiecTsa;

- uaeiitHas ybexaAEHHOCTE, FOTOBHOCTE K CayKeHMI0 OTEHECTBY H €ro 3alluTe, OTBET-
CTBEHHOCTH 3 €ro cyasdy;

3) Oyxoeno-upascmeeniiozo eocnumanus:

- OCO3HAHME JlyXOBHBIX LIEHHOCTEH POCCHHCKOr0 HApOa,

- c(pOPMHPOBAHHOCTL HPABCTBCHHOIO CO3HAHMSN, ITHUECKOIO MOBELEHHS,

- CIocoOHOCTE ONEHHBATEL CHTYAIHIO ¥ MPHHUMATh 0CO3HAHHBIC PEIICHHSA, OPHECHTHPY ACH
Ha MOPATbHO-HPABCTBEHHBIC HOPMBI H IICHHOCTH;

- OCO3HAHUE JIHMHOTO BKIANA B IIOCTPOEHHE YCTOIYHBOr0 OYAYIIEro;

- OTBETCTBCHHOEC OTHOLIEHHE K CBOMM POAMTE/LIM, CO31aHHIO CEMbH HA OCHOBE OCO3HAH-
HOI'O [PHHATHA IICHHOCTEH CEMEHHOMH )KM3HM B COOTBETCTBHH C TPAIUMLUMAMH Hapoos Poccun;

4) acmemuyecKkozo 60cCnUMAaHUA:

- OCTETHYECKOE OTHOLIEHHE K MHPY, BKIIOHAs ICTCTHKY ObITa, HAYYHOIO U TEXHHYECKOIO
TBOPYCCTBA, CIOPTA, TPYAa, 0OMECTBCHHBIX OTHOLICHHIT,

- IOHMMAHHE HMOLIMOHAJIBHOIO BO3AECHCTBHA JHHBOH IPHPOIELI H €€ LEHHOCTH,

- FOTOBHOCTh K CAMOBRIPAKCHHIO B PA3HBIX BH/aX HCKYCCTBA, CTPEM/IEHHE ITPOABIIATE Ka-
4eCTBA TBOPYECKOH JIHTIHOCTH;

5) ¢uzuuecrozo eocnumanua:

- NOHMMAHHCE H peasiM3alis 310poBoro 1 He3onacHoro 0dpasa xHu3Hu (310poBOE MUTAHKE,
CODMOAEHHE TMIHEHHUECKUX MPABKIT H HOPM, COATaHCHPOBAHHLI PEKHM 3AHATHIA H OTALIXA, pe-
ry/sipHas Ju3HuCCKas aKTMBHOCTh), OEPEKHOIO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO OTHOLIEHHS
K coOCTBEHHOMY (PH3HUECKOMY M MICHXUYECKOMY 3/10POBBIO;

- NOHMMAHHUE LEHHOCTH NPABHT HHAUBUAYATLHOTO H KOLIEKTHBHOrO GE30MacHoro mose-
JIEHMA B CHTYAIUAX, YIPOXKAFOMKX 3/I0POBBIO H KH3HH JIO/ICH;

- OCO3HAHHE MOCICACTBHII H HENPHATHC BPCIHLIX NPHBBIHCK (YNOTPCOICHHS aIKOros,
HapKOTHKOB, KypeHH:); .

6) mpyooeozo eocnumanua:

- FOTOBHOCTb K TPY/1y, OCO3HAHHC CHHOCTH MAaCTEPCTBA, TPYLOO0HE;

- TOTOBHOCTE K aKTHBHOH JICATCILHOCTH TEXHOJNOTHYCCKOH H COIMATEHOW HaNpaBICHHO-
CTH, cMOCOOHOCTL HHHIIHHPOBATH, TUTAHHPOBAThE H CAMOCTOATEIBHO BBITIONHATE TAKYIO JICATE [h-
HOCTb,

- HHTEPEC K pa3iiHbIM cepaM po(eCCHOHAILHOMR JAeATEILHOCTH, YMEHHE COBEpPIIATE
0CO3HAHHBIN BeIOOD Oy yiei npodeccun u peain30BbIBaTh COOCTBEHHBIE HU3HEHHBIE IUTAHBI,
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- TOTOBHOCTB M CMOCOOHOCTE K 00pa30BaHHIO H CaM000pa30BaHHIO Ha MPOTDKEHUH BCei
KIBHH,

7) IKON0ZUMECKO20 BOCRUMANUA:

- HKOJIOrHMECKH 11e/1€C000Pa3HOE OTHOMICHHE K IIPHPO/IE KAK HCTOMHUKY XKH3HH Ha 3emne,
OcHOBE €€ CYINECTBOBAHNS,

- TOBBIIICHHAC YPOBHSA JKOTOTHHYECKOI KYMBTYPLI: MPHOOPETEHHE OMBITA [LTAHHPOBAHMS
MOCTYIKOB H OLEHKH HX BO3MOMKHBLIX MOCHEACTBHIT 718 OKPYXKAIOmeit Cpeabl;

- 0CO3HAHME 17100AILHOIO XapaKTEPa 3KOOTHHECKHX TPoO/IeM U IIyTeH UX PEIICHM,

- CHHOCOOHOCTB HUCHOJIBL30BATE IPHOOPCTACMBIC [IPH H3YHCHHH OHOJIOrHH 3HAHUA H YMCHHSA
HPH PELIEHHH ITPOOIIEM, CBA3AHHBIX C PALIMOHAIBLHBIM IIPHPOAOTIONL30BAHMEM (COOIIOICHHE 1Tpa-
BHJI TIOBE/ICHUA B IIPUPO/IC, HANPABIICHHBIX HA COXPAHCHHC PABHOBCCHA B HKOCHCTEMAX, OXpaHy
BHIOB, JKOCHCTEM, GHOChEpEI);

- AKTHBHOE HENPUATHE JICHCTBHI, NPUHOCAIIMX BPEC/l OKPYKAKOIICH NPHPOAHONH cpeje,
YyMEHHE MPOrHO3HPOBaTE HEOMArONPHATHBIC JKONOrHYECKHE MOCHCACTBHA MPEANpHHHMAEMbIX
JICHCTBHIT M NPEJOTBPAIATE HX;

- HAJTHYHE PA3BHTOTO JKOJIOrHYECKOr0 MBILLICHHA, JKOIOTHYECKOH Ky IbTYPhl, ONbITa jle-
ATEILHOCTH JKOIOrHYCCKON HANpPaBICHHOCTH, YMCHHA PYKOBO/ICTBOBATLCA HMHU B MMO3HABaTEIb-
HOH, KOMMYHHKaTHBHOH H COLHA/ILHOM MPAKTHKE, FOTOBHOCTH K YUaCTHIO B TPAKTHYECKOH jles-
TEIBLHOCTH HKOJIOTHUECKOH HAITPABICHHOCTH;

8) yennocmu nayunozo no3nanun:

- chOPMHUPOBAHHOCTE MHPOBO33PCHHSA, COOTBETCTBYIOLIEIO COBDEMEHHOMY YPOBHIO pa3-
BHTHA HayKH H 0OIIECTBEHHOH MPAKTHKH, OCHOBAHHOrO Ha AHANIOre KyJIbTYP, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIHKYJILTYPHOM MHPE;

- COBEPINEHCTBOBAHME A3BIKOBOH M YMTATE/ILCKONH KY/JITYPhl KAK CPE/ICTBA B3aHMOJICH-
CTBHA MEHCLY JIFO/IbMH M IIO3HAHMS MHDA;

- NOHAManHe creH(HKH OHONOrHH Kak HayKH, OCO3HAHHE ¢& POTH B (JOPMHPOBAHUH pa-
HHOHATLHOTO HAyYHOrO MBIIUIEHHSA, CO3JAHHH LENOCTHOTO MPEICTABIEHHA 00 OKpY)KalomeM
MHpE KaK O CIHHCTBE MPUPOJLL, YeN0BeKa U 0DLIECTBA, B MO3HAHHH MPHPOIHBIX 3aKOHOMEPHO-
CTei U peLleHuH TpodJIeM COXPAHEHHUS IIPUPOLHOIO PABHOBECH

- yOERUEHHOCTH B 3HAMUMOCTH OHOIOIMH U COBPEMEHHOI IIMBHIIM3AIMK: 00CCIICYCHHA
HOBOI'O YPOBHS PA3BHTHA MC/IMIHHBIL, CO3/[aHHA IICPCIICKTHBHBIX OHOTCXH OJIONHIA, CIIOCODHBIX pe-
IaTh PECYPCHBIE MPOONEME! Pa3BHTHA YENOBEYECTBA, MOKCKA ITyTEH BRIXOAA H3 7100aJIbHBIX KO-
JIorHuecKkux mpobiieM u obecneueHus 1epexoa K yCTOHYHBOMY Pa3BHTHIO, PALHOHAILHOMY HMC-
HOJIE30BAHHIO NPHPOIHBIX PECYPCOB H (JOPMHPOBAHHIO HOBBIX CTAH/IAPTOB JKH3HH;

- 3aHHTEPCCOBAHHOCTE B MOMYYCHHH OHOMOrHYCCKHUX 3HAHHIH B IEJIIX MOBLIIEHHA 00meH
KYJIBTYPBL, ECTECTBEHHO-HAYUHOH IPAMOTHOCTH KAK COCTABHOI YacTH ()y HKIIMOHAJILHOM I'paMoT-
HOCTH 0Dydaromuxcs, HopMHPYEeMoii PH H3YYCHHH OHONOTHHE,

- MOHHMAHHE CYIIHOCTH METOI0B MO3HAHHIA, HCMONL3YEMBIX B ECTECTBEHHbBIX HAYKaX, CI10-
COOHOCTB HCITOJIB30BATh N10JYYaCMbIC 3HAHAS JUIS AHATH3a H 00BACHCHHSA IBJICHHI OKPYKaIOIIEro
MHpa H MPOHCXOIAIINX B HEM H3MCHCHHH, YMCEHHE JIenaTh 060CHOBaHHbIC 3aKTIOYEHHS Ha OCHOBE
Hay4HbIX (JAKTOB M HMEIOLIMXCH JAHHbIX C LE/BIO MOJIYEH s J0CTOBEPHbIX BRIBO/IOB;

- C1IOCOOHOCTD CAMOCTOATEIBHO HCIIOIB30BaTh OHOJIOIHYCCKHE 3HAHNSA [UIS PCLICHHA NPO-
6neM B peansHEIX JKH3HCHHEIX CHTYaIHX;

- OCO3HAHHUE LHEHHOCTH HAYUHOH JEATENbHOCTH, FOTOBHOCTD OCYLIECTBIATh IPOCKTHYIO H
HCCIIEJOBATENLCKYIO AEATENBHOCTD HHIMBHIYAJIBHO H B IPYIIIE;

- FOTOBHOCTH H CIIOCOOHOCTh K HENPEPRIBHOMY 00pa30BaHHIo H caM00Dpa30BaHHIO, K ak-
THBHOMY [10JIY94CHHIO HOBBIX 3HAHWH 10 OHOJIOrWM B COOTBETCTBHH C XH3HEHHBIMH MOTpPEOHO-
CTAMH.

B npouecce HOCTHKEHHS JHYHOCTHBIX PE3YJLTATOB OCBOEHHI O0YYArOLIMMMCS IIpO-



17

rpammsel o0 GHONOTHH Ha YPOBHE cpeHero obumero o6pasoBaHus y 00ydarOIMXCs COBEPINEH-
CTBYETCS SMOLHMOHAILHBII HHTEJUIEKT, IPEAIOIaratoni cpOpMHPOBAHHOCTS;

- CAMOCO3HAHM, BKIHOYAIONIEr0 CrocobHOCTh MOHHMAaTh CBOE IMOIMOHATLHOE COCTOA-
HHE, BW/ICTh HANPABJICHNS Pa3BATHA cOOCTBEHHOH YMOLMOHANEHON cdepbl, OLITL YBEPEHHLIM B
cebe;

- CAMOPETrYJIMPOBAHUS, BIJIHOYAKOIIEr0 CAMOKOHTPO/Ib, YMCHHE IIPHHAMATE OTBETCTBEH-
HOCTh 3a CBOE TIOBEEHHE, CIIOCOOHOCTD AJATHPOBATHCA K SMOIIMOHAIBHBIM H3MCHEHHAM H TPO-
ABIATE THOKOCTB, OBITH OTKPHITBIM HOBOMY;

- BHYTPCHHEH MOTHBAIIMH, BIUTIOYAIOMIEH CTPEMIICHHE K JOCTHIKEHHIO LI H YCLEXY, Oll-
THMH3M, HHHIIMATHBHOCTh, YMCHHE JICHCTBOBATH, HCXO/14 U3 CBOHX BO3MOKHOCTEH;

- OMMATHH, BKIOYAIOMEH CnocoOHOCTE MOHHMATL IMOIMOHANLHOE COCTOSHHE APYIHX,
Y4HTHIBAThH €10 IIPH OCYILIECTBICHHH KOMMYHHKAIMH, CHOCOOHOCTh K COMYBCTBHIO M CONCPEHKH-
BaHHIO,

- COIMATBHLIX HABLIKOB, BIUTIOYAIOIHMX CIOCOOHOCTE BEICTPAHBATE OTHOLIEHHUS C IPYIHMH
JHO/IbMH, 3a00THTHCS, TIPOSIBIATE HHTEPEC U Pa3peilaTh KOH(IHKTEL.

4.2. METAIIPEAMETHBIE PE3YJILTATDI

MeTranpeMeTHEIC pe3yIbTaThl OCBOCHHA ydeOHOro mpeaMera «BHOMOrHA» BIIIHOYAIOT:
3HaYNMbIe U1 (JOPMHUPOBAHNS MHPOBO33pEHMs 00y alOIHXCS MEHHCIILIMHADHBIE (MEKIIpe)L-
METHbIE) OOIICHAYYHbIC NOHATHS, OTPAXKAIONHME LEIOCTHOCTE HAYYHOH KapTHHLI MHPa U CIICIH-
(PMKY METOIOB NO3HAHMA, HCIIOJIL3YEMbIX B ECTECTBEHHBIX HAYKAX (BEIIECTBO, SHCPI U, ABJICHHE,
POLECC, CHCTEMA, Hay4HbIH (AKT, IPHHLMIL, FHIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCClle-
JIoBaHKUE, HAO/IOIEHHE, M3MEPEHHE, IKCIIEPHMEHT U IPYIUX), YHHBEPCAIILHbIC YdeOHbIC 1CHCTBHIS
(no3naBaTenbHbIC, KOMMYHHKATHBHBIC, PEryIsTHBHBEIE), obccneunBaiomme (OPMHPOBAHHE
(DY HKIMOBATEHON PPaMOTHOCTA W COIMANLHON KOMIETeHIHN 0bydalomuxcs, cnocobHocTs 00y-
HAIOIHXCA HCTIOB30BATh OCBOBHHBIE MEKIIHCIHIUTMHAPHBIE, MHPOBO33PEHYECKHE 3HAHHSA U YHH-
BEpCaibHbIC YUeOHbIE JICHCTBISA B 103HABATENILHON H COLMAIILHOM 1TPaKTHKE.

MeranpeaMeTHbie pe3yJibTaThl OCBOCHHS TPOrpaMMsl cpeanero odmero obpasosanua
JIOJDKHBI OTPAyKaTh:

4.2.1. Ognadenue yHueepcanbHbIMu Y4 eOHbIMU HOZHACAM EALHOIMU OCl CINEUAMU

1) basoevie nozuveckue deticmaus:

- CAMOCTOATENBLHO (JOPMYHPOBATL H AKTYAITH3HPOBATH TPOOIEMY, PACCMATPHBATH CE BCC-
CTOPOHHE,

- MCIOJIL30BATH MIPH OCBOCHHH 3HAHHIT MPHEMBI JIOIHMECKOTO MbIIVIEHHS (AHANINH3A, CHH-
T€3a, CpaBHCHMS, Iaccudukaimy, 0600meHns), packpsIBaTh CMbICH GHOTOTHYECKHUX NOHATHIH
(BBIIEIATH HX XAPAKTEPHBIE IPH3HAKH, YCTAHABIMBATh CBSA3H C JIPYTHMHU TIOHATHAMH);

- ONIpEACNATE UE/H AeATCILIOCTH, 3aaBas IapAMETPLI H KPHTEPHH HX NOCTHIKEHHS, CO-
OTHOCHTE PE3YJILTATHI JICATEILHOCTH C IIOCTABICHHBLIMH LIS MK,

- HCHIO/IL30BATL OHONOrHYECKHE MOHATHA 1 00bACHEHHS (JaKTOB ¥ ABJICHMI KHMBOI NpH-
POJIBL;

- CTPOMTD JIOTHUECKIE PACCYIKIEHH (HHIYKTHBHBIE, I€lyKTHBHEIE, 110 AHAJIOIMH), BbIsIB-
J11T5 3aKOHOMEPHOCTH M TPOTHBOPEYHA B PACCMATPHBACMBIX SBICHUAX, (JOPMYIHPOBATE BLIBOJILI
H 3AKIIHOUEHMS;

- IPHMEHATH CXEMHO-MO/IC/IbHBIE CPE/ICTBA JUIsl TIPE/ICTAaBIICHHs CYIIECTBEHHBIX CBA3CH M
OTHOIICHMIT B H3y4acMBIX OHOIOTHYECKHX 00BEKTAX, @ TAKKE MPOTHBOPEUHil Pa3sHOro poia, Bbl-
SABJICHHBIX B Pa3/IHYHLIX HH(OPMAIIHOHHBIX HCTOUHHKAX;

- paspabarbLIBaTh IUIaH peleHns MpobieMbl ¢ YUETOM aHAIM3a HMCIOMIMXCA MaTeCpHalb-
HBIX H HEMATEPHA/IBHBIX PECYPCOB;

- BHOCHThH KOPPEKTHBEI B JIEATEILHOCTL, OLEHHBATL COOTBETCTBHE PE3Y/ILTATOB LEIAM,
OLIEHHBATL PHCKH NOCIEACTBHIT AEATENLHOCTIH,
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- KOOPAMHHPOBATD H BEIIOJHATH PA0OTY B YCIOBHSAX PEATBHOT0, BUPTYAILHOIO H KOMOU-
HHPOBAHHOTO B3aUMOIEHCTBHS,

- Pa3BUBATh KPEATHBHOC MBITIICHHE TIPH PELIEHHH KH3HEHHbIX I1po6.1em;

2) bazosuie uccredogamensekue Oeucmeun:

- BIAIETh HABBIKAMH y4eOHO-HCC/IC/10BATEILCKO H TIPOEKTHON AEATENLHOCTH, HABBIKAMH
paspewenus npodieM, 061anark crlocodHOCTEIO W TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOHCKY
METOZOB PEIIEHHs PAKTHIECKHX 3aiat, TIPUMCHEHHIO PA3THUHBIX METOJIOB 103HAHNSA;

- MCIOJIb30BATh PA3IMYHEIE BHABI AEATEILHOCTH 110 10Jy4EHHIO HOBOTO 3HAHMS, €0 HH-
TEPIPETAHH, TPEoOPa3OBAHMIO H MPHMEHEHHIO B yUeOHBIX CHTYAIHAX, B TOM YHCIIE IIPH CO3jia-
HMH Y4eOHbIX H COIMANILHBIX IIPOCKTOB;

- ()OPMHPOBATH HAYYHBIH THI MBILUIEHHS, BJAJIETh HAYYHOH TEPMHHOIOTHEH, KIHYe-
BBIMH HOHATHAMH H METOIAMH;

- cTaBuTh ¥ (JOPMY.IMpPOBaTL COBCTBEHHLIE 3a1a4n B 00pa30BaTe/lLHON ACATENLHOCTH H
HKHA3HCHHBIX CHTYAIINAX;

- BBUIBJIATh TPHYMHHO-CIICCTBEHHLIC CBA3M M aKTYaIN3HPOBATH 3a/1a4y, BLIIBUTATh TH-
nore3y e pemenys, HaXOOHTL aprYMEHThI jUIsSl JIOKa3aTeIbCTBA CBOMX YTBEPKIECHMH, 3a/1aBaTh
[IAPAMETPhl M KPUTEPHH PEIICHHS,

- aHAIM3UPOBATH MOTYYCHHEIE B XOJE PEILICHHS 3a/la4y PE3yILTaThl, KPUHTHIECKH OLCHH-
BATh HX JIOCTOBEPHOCTD, TPOrHO3HPOBATH H3MCHEHHE B HOBBIX YCTIOBHAX;

- IaBaTh OLCHKY HOBBIM CHTYAaIIHAM, OLICHHBATEL MPHOOPETEHHBIE OIIBIT,

- OCYIIECTBIATEL LENEHANPABIIEHHBIH TI0MCK IIEPEHOCA CPE/ICTB H CHOCOD0B ACHCTBHA B
MPO()ECCHOHAILHYIO Cpely;

- YMETh [IEPEHOCHTh 3HAHHUA B I103HABATCILHYIO H MPAKTHYECKYHO 00,1aCTH KH3HEASATE b
HOCTH;

- YMETh HHTETPHPOBATh 3HAHHA U3 Pa3HBIX NIPEAMETHBIX 0OnacTei;

- BRIJIBUTATH HOBBIC HIEH, IPEUIAraTh OPHIHHAILHBIC 110/1X0/Ibl M PEINEHHS, CTaBHTh I1PO-
6J1eMBI B 3a1a4M, JIOITYCKAKOIIHE AlbTEPHATHBHBIE PEINEHHS,

3) paboma ¢ wnghopmayueii:

- OPHEHTHPOBATLCA B PA3IHUHBLIX MCTOUHHKAX HH(OpMaliH (TekcTe yuedHoro nocobms,
HAYYHO-TIOMY/PHOH JIHTEpaType, OMONOrHYECKHX CIOBAPAX H CIPABOMHHMKAX, KOMITHHOTEPHLIX
Gazax manHbIX, B MHTEpHETE), aHAIM3UPOBATh HH(OPMALIIIO PasMUHbIX BHIOB M (opMm mpea-
CTaBNCHHA, KPHTHYECKN OLIEHMBATH €€ JIOCTOBEPHOCTH M HEMPOTHBOPEHBOCTh;

- )OpMYJIMPOBATH 3AIIPOCK! K PUMEHATDL Pa3IHYHbIE METO/Ib! NPH 1IOHCKE K 0TOOpE 6Ho-
JIOrHYecKoil HHGOpMaLHH, HEOOXOAMMON /UIsl BBINOJIHEHHS y4eOHbIX 3aaa1;

- proOBpETaTh ONBIT HCNOIB30BAHNUA HH(OPMALHOHHO-KOMMYHHKATHBHbIX TCXHOJIOTHIA,
COBEPIICHCTBOBATE KYJILTYPY AKTHBHOI'O HCIIOJIb30BAHHA PA3TMYHLIX TOHCKOBbIX CHCTEM,

- CAMOCTOSTENEHO BLIOUPATh ONTHMANLHYIO (hOPMY Npe/icTasicHus BHONOrHUeCKON HH-
topmaumn (cxembl, rpadHKK, AHarpaMmbl, TabJIHIL]L, PHCYHKH H IPYTroe);

- MCMONBL30BaTh HAYUHBII A3bIK B KAYECTBE Cpe/icTBa npH paboTe ¢ OHOI0rHyECKoil HH-
(opMalMeit: TPHMEHATh XMMHYECKHE, (DH3HYECKHE H MATEMATHUECKME 3HAKH W CHMBOILL, (op-
Mybl, aOBpeBHaTypy, HOMEHKIATYPY, HCIIO/IL30BaTh H NPE0OPA3OBLIBATL 3HAKOBO-CHMBOIIHYC-
CKHE CPEeICTBA HAIIAHOCTH,

- BIAJCTh HABBIKAMH PACMO3HABAHHMA M 3aiiThl MHQopmauni, HHbopMalHoHHOR Ocs-
OITACHOCTH JIHYHOCTH.

4.2.2. Qgnadenue yHugepcailbHbMu KOMMYHUKAMUEHLIMU ) eHICMEUAMU:

1) obwyenue:

- OCYIIECTBIISATH KOMMYHHKAIMH BO BeexX cepax xu3nu, akTHBHO YUacTBOBaThL B IHANOre
WIH JIMCKYCCHH 110 CYIIECTBY 00CYIK/1aeMoii TeMbl (yMEHHE 3a/aBaTh BONPOCH!, BLICKA3bIBATh
CY’JICHHS! OTHOCHTEILHO BBITIOIHEHHA ITPEUIAIaeMOii 3a/la4H, YUHTHIBATL HHTEPECH] M COIJIaco-
BAHHOCTH MO3UIINI APYTHX YUYACTHHKOB IHAJIONA HIIH JIMCKY CCHM);
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- pacno3HaBarh HeBepOaIbHbIE CPEACTBA OOMEHHA, MTOHUMATEL 3HA4YEHHE COLHANBHBIX 3Ha-
KOB, NPEANOCHLUIOK BO3HMKHOBEHHA KOH(IMKTHLIX CHTYALHI, YMETh CMATYATH KOH(IHKTHI U BE-
CTH [1EPEIOBOPEI;

- BJIAJICTh PA3THYHBIMH CrOcOoOaMK ODMICHHS M B3AUMOJICHCTBUSA, TOHUMATh HAMEPEHHS
JPYTEX JIOAEH, NPOABIATL YBAKHTENLHOE OTHOIICHHE Kk CODECEANHKY H B KOPPEKTHOI (hopme
(OpMyIHPOBATL CBOM BO3PAKEHHS,

- Pa3sBEPHYTO M JIOFHYHO H3/IAraTh CBOIO TOYKY 3PEHHS C HCMOML30BAHHUEM A3BIKOBBIX
CPEICTB;

2) coamecmuas OesmenbHOCmb:

- IOHUMATh H UCHO/B30BATH PEMMYIIECTBA KOMAHAHOH U HHANBHAYANILHOH paboTel IIPH
pemesnn OHOI0rHYECKOl NpodeMsl, 0D0CHOBBIBATE HEODXOAMMOCTh IPHMEHEHHS TPYIIIIOBBIX
(hopm B3AMMOAEHCTBHA 1IPH PeIIeHHN yueOHOit 3a1a4n;

- BLIOMpATh TEMATHKY H MCTO/Ibl COBMCCTHBIX AEHCTBHIT C yUETOM OOIMX MHTEPECOB H
BO3MONCHOCTEI! KUKIOr0 WieHa KOJUICKTHBA,

- NPUHHAMATL LIETH COBMECTHOI JICATC/ILHOCTH, OPraHH30BbIBATE H KOOPAHMHHPOBATH JICH-
CTBHA IO €€ JOCTIKEHHIO: COCTABIATEL IUIAH JSHCTBHIL, PACTIPEACIATL POTH C YHETOM MHCHHMIT
Y4aCTHHKOB, 00CYHIATh PE3YILTATEl COBMECTHOIH paboThi;

- OLIEHUBATH KQYE€CTBO CBOETO BIUIAAA H K&KIOr0 YHaCTHHKA KOMaH/BI B OO LI pe3yabTar
110 pa3pabOTAHHBIM KPHTCPHAM;

- MPEAaraTh HOBBIE MPOEKTEI, OLEHUBATE HACH C MO3HIMM HOBH3HBI, OPUIHHATLHOCTH,
IPAKTHYECKOH 3HAYHMOCTH;

- OCYIIECTBATEL MO3HTHBHOE CTPATErHYECKOC MOBE/CHHE B PA3JIMYHEIX CHTYAIHAX, MPO-
ABJIATL TBOPYECTBO H BOOOpakeHHe, ObITh HHHITHATHBHEBIM.

4.2.3. Osnadenue yHUGEPCANbHBIMU DEYARMUGHBIMU QCILCIBUAMU:

1) camoopeanuszayus:

- MCIOB30BaTh OHOJIOrHYCCKHE 3HAHHA JUIS BRIABJICHUA NPOOIEM H HX PELICHHS B KH3-
HEHHbIX 1 y4eOHBIX CHTYAIMSAX;

- BLIOHPATL HA 0CHOBE OHOMOrHYECKHX 3HAHMIT 1IE/ICBBIC H CMBICIIOBBIC YCTAHOBKH B CBOHX
JISHCTBUAX H [IOCTYIKAX [0 OTHOLICHHIO K JKHBOH HPHPO/E, CBOEMY 30POBBIO H 3/I0POBLIO OKPY-
JAIOIHX;

- CAMOCTOATETbHO OCYIIECTRIATh TO3HABATEILHYIO JEATENLHOCTD, BRIABILATE MPOOIEMBI,
CTaBHTh U (HOPMYTHPOBATL COOCTBEHHEIC 33/1a4H B 00PA30BATEILHON JICHTEIBHOCTH W JKH3HCH-
HBIX CHTYaIHAX;

- CAMOCTOATENBHO COCTARJIATH [UIAH PELICHH ITPODJIEMBI € YHETOM HMEIOLIHXCA PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH H MPE/UTOYTCHHIH;

- 1aBaTh OLIEHKY HOBBLIM CHTYALHAM;

- PACHIMPATh PAMKH Y4EOHOIO NPEJMETA HA OCHOBE JIMYHbIX IPE/MIOYTECHHUI; JIeNaTh 0Co-
3HAHHBIT BEIOOP, apryMEHTHPOBATE €ro, OpaTh OTBETCTBEHHOCTH 3@ PEHICHHE,

- OLICHUBATH IIPUOOPETEHHBIH OIIBIT;

- cnocodcTBoBaTh (JOPMHPOBAHHEO M IPOSBJACHUIO IIHPOKON 3PYIHIMU B pasHeIX ofia-
CTAX 3HAHHIT, MOCTOAHHO MOBLIIATE CBOI 00Pa30BaTEILHLIH H KyILTYPHLIH YPOBCHE,

2) camoxonmpons:

- JlaBaTh OICHKY HOBBIM CHTYAIIHSM, BHOCHTh KOPPEKIHBEI B JIEATEILHOCTh, OLCHUBATH
COOTBETCTBHE PE3IYILTATOB LETAM,

- BNIJETh HABLIKAMH MO3HABaTEILHON PEeIeKCHH Kak OCO3HAHMA COBCPMIAGMBIX JC-
CTBHIl M MBIC/IHTE/IbHbIX [POLIECCOB, HX PE3Y/ILTATOB H OCHOBAHMIL, HCIOIL30BATH MPHEMLI pe-
(heKcHH U1 OLEHKH CHTYaUHH, BbIOOpa BEPHOIO PELICHHMA;

- OIICHUBATh PHCKH M CBOCBPEMCHHO MPHAHMATE PEITICHHS 110 HX CHAMKCHHIO,

- IPHHAMATh MOTHBEI H apTYMEHTBI IPYTHX TPH aHAH3E PE3YJIbTaroB JCATEIbHOCTH;

3) npunamusa ceba u opyaux
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- MPHHUMATEL CCGH, nmoHuMas CBOH HCAOCTATKH H JOCTOHHCTBA,

= IPHHHUMATE MOTHBLI H aPryMCEHTEI APYTHX MPH aHAIH3E PE3YNLTATOB ACATCIILHOCTH,
- [IPH3HABATL CBOE ITPABO H IIPABO APYIHX HaA 0[].[]16Ky',

- Pa3BHBATH CrnocobHOCTh NOHUMATH MHD C IO3HIHH JAPYTOr0 HEIIOBCKA,

4.3. IPEAMETHBIE PE3VYJILTATEI

[Mpeamernsie pe3ympratel ocBoenis nporpamMel COO no dnonorun Ha 6asosoM yposue
BIUIIOUAIOT crienu(Hueckue 1 yuebHoro npeamera « BHONOrua» HAy'IHbIE 3HAHMA, YMEHMA H
Cr10co0b! JICHCTBHIA 110 OCBOCHHIO, HHTEPIPETAMY H IPE00PA30BAHMIO 3HAHHIA, BHIbI ACATEILHO-
CTH MO MOJYYEHHIO HOBOTO 3HAHHS H MPHMEHEHHIO 3HAHMIT B Pa3/IMUYHLIX YUeOHBIX CHTYaUMAX, a
TAIOKE B PEATbHBIX IKHIHEHHBIX CHTYAILMAX, CBA3aHHBIX ¢ OHONOrKeil. B mporpamme npeaMerHhle
pe3yIBTATHI MPEACTaBICHBI MO roAaM 00ydeHHA.

10 KJIACC

[lpenmeTnsie pe3yasTarsl ocBoenus yuebnoro mpeamera «buonorma» B 10 wmacce
JIOJIKHBI OTPaskaTh:

- chOPMHPOBAHHOCTH 3HAHMI O MECTE H POJIH OHOJIONMH B CHCTEME HAYYHOI'O 3HAHHUS eCTe-
CTBEHHBIX HAYK, B (JOPMHUPOBAHMH COBPEMCHHOMN CCTECTBEHHO-HAYYHOH KAPTHHBI MHpPA W Hayd4-
HOTO MHPOBO33PEHHA, O BKJIANE POCCHHCKHX M 3apyOenHbIX YIEHBIX-0HOIOrOB B pasBuTHE OHO-
JOrHH, (PYHKIMOHAIBHOM IPAMOTHOCTH YCIIOBEKA JIUIS PEIICHHS HHIHEHHBIX 3a/1a4;

- YMEHHE PACKPBIBATH COAEPIKAHHE OMOTOrHMECKMX TEPMHHOB H ITOHATHIA: JKH3Hb, KJICTKA,
opranusm, Merabosm3m (0OMEH BEIECTR H NPEBPALICHHE SHEPIHH), rOMeocTas (caMoperyJisius),
YPOBHEBAsi OPraHM3allks JKHBBIX CHCTEM, CAMOBOCIPOH3BEACHHE (PEnpOIyKIIHs), HACIE/ICTBCH-
HOCTB, H3MEHYHBOCTE, POCT H Pa3BHTHE;

- YMEHHE H3araTh OHOJIOTHUECKHE TeOpHH (KJIETOUHAA, XPOMOCOMHAN, MYTalLHOHHAs,
LEHTPAIBHAS A0rMa MOJIEKY/IpHOH Ouosoruu), 3axodel (I"Menjaens, T.Moprana, H.H.Basu-
JoBa) ¥ yqeHus (0 NeHTpax MHOroodpasust ¥ NPOHCXOKICHHA KYJIbTYPHBIX pactennii H.M. Basn-
JIOBA), ONPEACHATH TPAHHIEI HX TPHMEHHMOCTH K JKHBBIM CHCTEMaM;

- YMEHHE BNIQJICTh METOaMH Hay4HOro MO3HaHusA B OHONOrMK: HaOMOLEHHE U OMHCAHHE
JKMBBIX CHCTEM, MPOIECCOB H ABICHHH, OpraHH3aluia H NpoBecHHE OHONMOrHYECKOro JKCHEpH-
MEHT4, BbIJBHIKEHHE HIIOTE3bI, BBIABICHHE 3aBHCHUMOCTH MEHKY HCCIEILYyEMbIMH BEJIMUHHAMY,
00BACHEHHE NOJIYYCHHBIX PE3YJILTATOB, HCIOIL30BAHHBIX HAYYHBIX IIOHATHIA, TEOPHIT H 3aKOHOB,
YMEHHE JENaTh BLIBO/II HA OCHOBAHHH MOTYYSHHBIX PE3YILTATOB,

- YMEHHE BLIICIATH CYLIECTBEHHbLIE MPH3HAKH BHPYCOB, KJIETOK IMPOKAPHOT U 3YKAPHOT,
OHOK/IETOUHBIX M MHOTOKJIETOMHBIX OPraHH3MOB, OCOOEHHOCTH IPOLECCOB: 0OMEHA BEIIECTB U
MPEBPANICHAS YHEPrHH B KIETKE, (OTOCHHTE3A, MJIACTHYECKOr0 H DHEPreTHYeckoro oomMena, Xe-
MOCHHTE3a, MHTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOKEHHA, HHANBHIYATLHOIO Pa3BHTHA Op-
rani3Ma (OHTOreHes),

- YMEHHE IPHUMEHATE MOTyYCHHLIC 3HAHHA 111 00BACHEHHA OHONOrHYECKHX HPOLIECCOB U
ABJICHUIM, JUISA NPHHATHA PAKTHYECKHX PELICHUH B IIOBCC/HCBHON MH3HH C €161 0DecHeucHus
6e30MaCHOCTH CBOCIO 3/I0POBbA H 3JIOPOBBA OKPYKAIOMMX JIOACH, COOITIOICHHA HOPM IPaMOT-
HOTO MOBE/ICHUS B OKPYKaIOMeii MPHPO/THOI cpesie, MOHUMaHHE He0OX0IHMOCTH HCMOTL30BaHHA
JIOCTHKEHHH COBPEMCHHOMH OHOJIOrHM 1 OHOTEXHOJIOTHIT JUIS PAIHOHAIBHOI0 NPHPO/IONOIE30Ba-
HHA,

- YMEHHE peHIaTh JIEMEHTapHEIE FeHETHYECKHE 3a0a9H Ha MOHO- H AMruOpHaHoe cKpe-
IIMBAHHE, CLEMICHHOE HACAEI0BAHHE, COCTABIATL CXEMBI MOHOTHOPHIHOIO CKPELUMBAHHS IS
NpeICcKa3aHusa HACIEJ0BAHUA MPH3HAKOB Y OPraHU3MOB;

- YMEHHE BBUIOJIHAT JIaDOpaTopHbie M IpaKTuiecice padoThl, COOIHOMATE NPABIA HIPH
pabore ¢ yueOubIM K 1aboparopHeIM 000pY/I0BAHHEM,

- YMCHHEC KPHTHYCCKH OLCHHBaThL H HHTCPNPETHPOBAThL HHOOPMAIMIO GHOTOrHYECKOTO
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COEPHKAHMA, BIUTHOYAIONLYIO [ICEB/I0HAYYHbIC 3HAHNSA H3 PA3/IHIHBIX HCTOYHHKOB (CPEACTBA Mac-
COBOM MH(OPMAIHH, HAYTHO-TIOMYIAPHLIE MATEPHAIbI), ITHUCCKHE ACTIEKThl COBPEMEHHBIX HC-
cIeloBanyii B 6HOI0THHE, MEAULIMHE, OHOTEXHOJIIOIHH;

- YMEHHE CO3/1aBaTh COOCTBEHHBIC IMCHMCHHEIC H YCTHEIE coobmenus, obobias 6uono-
IHHECKYEO HH(OPMAIIAIO W3 HECKOILKHX HCTOUHHKOB, IPAMOTHO MCIIO/IbIOBATH TOHATHHHLIHA all-
napar GHOIOrHH.

11 KJIACC

Ipeamernbie pesylsTarsl ocBoeHus yuefHoro npeamera «buonormsa» B 11 xmacce
JIOJDKHBI OTPXKATh:

- c)OPMHPOBAHHOCTH 3HAHHI O MECTE W POJIM OMOIOTHH B CHCTEME HAYHHOI'0 3HAHMS CCTC-
CTBCHHBIX HayK, B (JOPMHPOBAHHH COBPEMEHHOH ECTECTBCHHO-HAYYHON KapTHHBEI MHPa U Hay“-
HOTD MHPOBO33PEHHS, O BKJIe POCCHHCKHX H 3apyOeiKHBIX YIEHBIX -OH0710TOB B passuTHEe OHO-
JI0riH, (DYHKIIMOHAIBHOH FPAMOTHOCTH YENOBEKA UL PENIEHHS KU3HEHHBIX 337124,

- YMEHHE PacKphIBaTh COAEP/KaHHC OHONOIHYCCKHX TEPMHUHOB H MOHATHI: BHJL, 11011YJIA-
1M, TeHO(OH /I, IBOMIOLAS, JBAKYIIHC CHIBI ((haKTOPBI) IBOIMOIMM, IPHCIIOCOONEHHOCTE Opra-
HH3MOB, BHI000pa30BaHKeE, IKOJOrHYeckHe (PAKTOPBI, JKOCHCTEMA, MPOTYLEHThI, KOHCYMEHTHI,
PeayLEHTBI, LENH IIHTAHKHs, SK0JI0rHYeckas MIpaMua, OHoreonenos, Guocdepa;

- YMEHHE H371arath GHoI0rHIecKHe TEOPHH (3B0no1oHHas Teopus Y. [lapsuna, cunTeTH-
geckas TCopHs DBOJIIOLNH), 3AKOHBI M 3aKOHOMEPHOCTH (3apojmimenoro exoncrsa K.M.bapa, ye-
peioBaHMs IIABHBIX Hanpasnenuit ¥ myTeit ssomoun A H.Cesepuosa, yuenna o 6uocdepe
B.W.Bepnaackoro), onpeaenaTh rpaHULB KX IPHMEHHMOCTH K JKHBBIM CACTEMAaM;

- YMCHHE BIICTh METOJaMH HAYYHOI'0 1103HaHUA B OHONOrMHK: HAOTIONEHHE H OITHCAHHE
JKHEBIX CHCTEM, IIPOLIECCOB M SIBJICHWH, OPraHA3alis H NpoBeaeHHe 6MoJ0rH4EcKoro JKCnepu-
MEETA, BLIABHIKEHHE IMIIOTE3bI, BhIABICHAC 3aBHCHMOCTH MEXIY HCCIIE1yEMBIMHM BEIIHYHHAMH,
0OBACHEHHE 110Ty4EHHBIX PE3yTLTAaTOB, HCHOIb30BAHHBIX HAYYHBIX IOHATHI, TEOPHIl H 3aKOHOB,
YMGITIE JICNaTh BLIBOABI HA OCHOBAHHH I1OJIYUEHHBIX PE3Y/IbTAaTOB;

- YMEHHE BBIIEIATH CYLIECTBEHHBIC NPU3HAKA CTPOCHHA OHONOrHYECKHX OOHEKTOB: BH-
OB, TIONYIALMH, NPOJYNCHTOR, KOHCYMEHTOB, PEAYLEHTOB, OHOIEOEHO30B H IKOCHCTEM, OCO-
OCHHOCTH 1IPOLICCCOB: HACIC/ACTBCHHON H3MEHUHBOCTH, ECTECTBEHHOrO 0T00pa, BIA00OpasoBa-
HHS, TPHCIOCOBIEHHOCTH OPraHH3MOB, JCHCTBHS JKOJOTHYECKHX (JAKTOPOB Ha OPraHU3Mbl, fc-
PEHOCA BEIIECTB H TOTOKA JHEPIHH B DKOCHCTEMAX, AHTPONOICHHbLIX H3MCHCHUI B DJKOCHCTEMaX
CBOEit MECTHOCTH, KPYIOBOPOTA BEINECTB ¥ HHOMCOXHMHYECKIX LMKII0B B GHociepe:

- YMEHHE IPUMEHATD NOTYYCHHBIE 3HaHN Ul 00bACHEHU OHONIOIMYECKHX TIPOLIECCOB H
ABJICHHIL, U IPHHATHS MPAKTHYECKHX PEIICHNH B IOBCEIHEBHOMH JKH3HI € 1Ebi0 obecneyenus
Ge3011aCHOCTH CBOETO 3/10POBLA H 3J0POBbLA OKPYKAIOUMX [IH0jIeH, cOBI0AeHN HOPM IPaMOT-
HOID TIOBEIEHHA B OKPYKAIOLICH PHPO/IHON CPEle, MOHNMaHHe HeoOXOMMOCTH HCIO/L30BaI s
JIOCTHIKEHHIT COBPEMEHHOI DHOJIONHH JUlsl PAIIHONATLHOTO NPHPOIONOIE30BAHMS

- YMCHHE peLIaTh HICMEHTapHbIE OHONOTHUESCKHE 3a/id4M, COCTABIATL CXEMBI IEPEHOCA
BCIICCTB M DHEPrHH B dKOCHCTEMAX (1ENH NUTaHus);

- YMCHHE BBHINIOJIHATE TabopaTopHbie n npakTuueckue paborsl, co0moaaTh NpaBuia IMpH
pabote ¢ yueOHBIM B TabopaTOpHBIM 000PY,10BaHHEM;

- YMCHHUC KPUTHYECKH OLEHHBATH W MHTEPHPETHPOBATH HHGOPMAIHIO BHOTOrHUECKOrO
COJIZpIKANHS, BIITIOUAIOLIYIO [ICEB0HAYYHBIC 3HAHHA U3 PA3NMUHLIX HCTOYHHKOB (Cpe/iCTBa Mac-
COBOI1 HH()OPMALIMH, HAYYHO-TIOMYJIAPHBIC MATEPHAIILL), PACCMATPHBATH 17100a1bHBIC JKOJOTHYE-
CKHE POOJIEMbI COBPEMEHHOCTH, (JOPMHPOBATL 110 OTHOMICHHIO K HUM COOCTBEHHYIO MO3HLHIO,

- YMEHHC CO3/1aBaTh COOCTBEHHLIE THCBMEHHBIE H YCTHBIE co0bmenns, 0606man 61010~
FHYZCKYIO HH(OPMAIMIO 3 HECKOJILKHX HCTOYIHKOB, TPAMOTHO HCTOIL30BATE NOHATHITHBIH arl-
rapat OHONOr M.
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V. TEMATHYECKOE IIVNTAHUPOBAHUE

10 KJIACC

KoJumgecrBo yacos

No HaumenoBanue pasjie/ioB ¥ TeM Hpo- ! K I Jaexrponuslie (uupposbie) 0dpazo-
n/u IpaMMbI | Beero OHIRLEIAS PARTMNECREE BaTe/IbHbIE Pecypcehbl
) padoTbI padoTbl _ - i -
- ) ) bubimorexa LOK https://m.ed-
1 buostorus kak nayka 2 0,5 soo.ru/Tf41c292
2 JKuBble CUCTEMBI U UX OPraHU3aIus 1 bu6muoteka 1{OK https:/m.ed-
s00.ru/7f41¢292
3 XAMHYECKHH COCTAB U CTPOCHHE KIICTKH 8 1 1 bubmmoreka I{OK https:/m.ed-
‘ - 500.1u/7f41¢292 - -
s, . e/ &
4 KusnenesrebHOCTb KIETKH 6 BHGHHO? exalTOR Jrapsoimied:
s00.ru/7f41¢292
5 Pa3sMHOXEHHE U HHOUBUIYAJILHOE Pa3BH- 5 | ' Bubimoreka ITOK https:/m.ed-
‘ THE OPraHu3MOB | s00.ru/7f41¢292
6 HacnencTBeHHOCTh U H3MEHYHBOCTH g 1 15 - bubmorexa [TOK https:/m.ed-
OpPraHu3MOB ’ | s00.ru/7f41¢292
- Cenexmus opranuzMoB. OCHOBEI 3 bubmotreka 11OK https://m.ed-
OMOTEXHOIOTHH B B B | 500.ru/741¢292
) butsmoreka [{OK https:/m.ed-
8 PesepBuoe Bpems 1 B soo.ru/TEA 16292
OBHIEE KOJIMYECTBO YACOB 11O 34 0 4
ITPOTPAMME -
11 KJIACC
: ; KoangecTBO Yacos
Ne HaunvenoBanue pa3jieios u TeM npo- | nexTpoHHbie (MG pPOBLIE)
/ Kontpoasueie | IlpakTHueckne .
n/n rpaMMbl Bcero obpazoBaTelbHbIE pecypchl
paboThI patoThI
1 PO Np— 9 1 bubmunorexa L{OK https://m.ed-

soo.ru/7f41cc74
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| 500.1/863¢6b72

2 BosnuknoBenue U pa3BUTUE JKU3HU HA butmmorexa [IOK https:/m.ed-
9 0.5 :
3emiie soo.ru/7f41cc74
3 | Bubimorexa IJOK https:/m.ed-
Opraau3Mel ¥ OKpyXaromas cpeaa 5 1 soo.r/7f41cc74 _ |
4 5 Bubimorexa IOK https://m.ed-
CoobimecTBa 1 3KOJTOTHICCKAC CHCTEMEI 9 soo.ru/ 741 cc74 |
5 ) Bubmmoreka 11OK https:/m.ed-
| Pesepsnoe Bpems 2 s00.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB IO 34 0 2.5
IMPOI'PAMME - ”
VIIL. IOYPOYHOE IINTIAHUPOBAHUE
10 KJACC
N Koungecrso yacon
Ne — ————— DIeKTpoHHbIe uudposbIc 00pazo-
Tema ypoka Kontpoarusie = llpakTHueckue
n/n Bceero BaTeJbHbIE pecypehbl
- - padoThI padoThI
1 Buonorus B cucreme Hayk 1 bubnuorexa [TOK https://m.ed-
$00.ru/863e6122
- https://m.edsoo.ru/863e632a
2 MeTo/1bl 1103HaHUsL JKUBOH TTPAPOJIHI. 1 0,5 bubimorexa 11OK https:/m.ed-
' Ilpaxtrueckas pabota Ne 1 «Mcnons3osa- 500.1u/863e6122
| HUE pa3/IM4YHbIX METOI0B IIPU U3YUYEHHH
| OMoJI0rH49ecKuX 00BLEKTOBY -
3 buosioruyeckue cucTeMbl, POLECCH] U UX 1 ' bubmorexa ITOK https:/m.ed-
U3ydYEHHE - 7 ) $00.1u/863¢6564
-+ XuMuuyecku cocraB KieTkd. Bojia 1 Mu- 1 butimorexa ITOK https:/m.ed-
| HepaJbHBIE COTH B s00.1u/863e¢674¢
5 benxu. CoctaB u cTpoeHue OEIKOB 1 butmmoreka ITOK hitps:/m.ed-




Topsl. JIaboparopuas pabora Ne 1 «MUzyue-
HUE KaTaIMTUYECKOH aKTUBHOCTH (pepMeH-
TOB (Ha IpUMepe aMUIIa3bl UM KaTanasel)»
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0,5

' BubHoTeka 1TOK EEQVS;/’/m.cd-
| 500.10/863¢6b72

BH6HI;T;Ka [HOK https://m.ed-
500.11/863¢6870

bubmoreka [TOK https://m.ed-
500.1u/863e6d5¢

bubmoreka [{OK https://m.ed-
500.1u/863e6e88

6oparopHas pabora Ne 2 «M3yuenue crpo-
CHHMS KJICTOK PACTEHHH, IKUBOTHLIX, I'PHOOB
u 6aKTepHit oI MUKPOCKOILIOM Ha F'OTOBBIX

0,5

bubnuoreka [{OK https://m.ed-
500.1u/863e6e88

bubnuorexa [{OK https://m.ed-
500.1u/863e6110 https://m.ed-
s00.1u/863e716¢

bubmorexa [JOK https://ln.f;d-

500.1u/863e766¢
bubmuorexa 1{OK https://m.ed-
500.1u/863e7¢c98

6 OepMeHTEl — OUOJIOrHYEeCKHE KaTaTH3a-
7 Yraesosl. JIumumsr
8 Hyxneunnossie xucinoter. ATO
'9 | MicTopHs 1 METOIBI U3y ICHHS KIICTKH.
Kneroynas Teopus
10 | Knerka kak mejnocrHas )KuBasi CHCTEMa
11 | CTpoeHHE 3yKapuOTHYECKOH KieTkH. Jla-
| MEKponpenapaTax i HX OIIHCAaHHe»
12 | OOmeH BewiecTB MM METabOTH3M
13 | ®orocunres. XeMOCUHTES
14 | DHepreTuvyeckuii 0OMeH
15 | JKusHeHHBIH UK KICTKH. [leneHue
xiieTku. Muto3s. Jlaboparopras pabota Ne
' 3 «Habmonenue MuTO3a B KJIETKAX KOH-
9YHKa KOpeIKa JIyKa Ha FOTOBBIX MUKPO-
npenapaTax»
16

buocunTes 6enka. Peaknust MaTpa4noro
_CHHTe3a

butmorexa IJOK hll}gs:/./m.ccl-
s0o0.ru/863¢7aae

0,5

s00.1/863¢7dc4

Tpaucnauus — 6uocunTe3 H6emka

bub6imorexa [TOK https://m.ed-

bubmoreka [TOK https://m.ed- 7

500.1u/863e796¢e
bubmoreka [{OK https://m.ed-
500.ru/863¢796¢
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MEeHUYHBOCTE. JIabopaTtopnas paboTa Ne 6.
N3zyuenue moauduxamoHHON
U3MEHYUBOCTH, [IOCTPOCHHUE
BapUaMOHHOIO Psijla U BApUALMOHHOM
KPUBOM »

18 | Hexaerounsle (opMBI JKH3HH — BUPYCHI Bubimoteka 11OK https://m.ed-
| . - 500.1u/863e7540 -
19 | ®opMbl pa3zMHOXKEHHSI OPIaHU3MOB bubmotexa [{OK https:/m.ed-
500.1ru/863¢81b6 https://m.ed-
s00.ru/863e83 1e 7
120 | Meiio3 butmmorexa [TOK https:/m.ed-
- - soo.ru/863e7f4a N 7
21 | ObpazoBaHuC U pa3BUTHE TTOJOBBIX KIc- 0,5 bubmorexa [TOK https:/m.ed-
Tok. OmnonorBopenue. Jlaboparopuast pa- 500.ru/863e81b6
' 6ota Ne 4 «M3ydeHne cTpoeHUS MOTOBBIX
KJIETOK Ha TOTOBBIX MHKPOTIpEenaparax» .
22 | UHaMBUOyaIbHOE pa3BUTHE OPIaHU3MORB bubmorexa [TOK https://m.ed-
; - B s00.1u/863e8436 o
23 | I'enmeruka — Hayka 0 HaCJAEACTBEHHOCTH U bubmuorexa [1OK https:/m.ed-
U3MEHYUBOCTHU | 500.1/863e8612
24 | 3aKOHOMEPHOCTH HacJe/IOBaHUS MPU3Ha- bub:smoreka I{OK https://m.ed-
KoB. MoHOTHOpHIHOE CKpEIMBAaHHE $00.1u/863e8878
25 | durubpujmoe ckpermupBanue. 3akoH He3a- butmmoteka [{OK https:/m.ed-
BUCHMOI'0 HACJIeI0BaHUsl IIPU3HAKOB | s00.ru/863e89a4
26 | CuervieHHoe Haclel0BaHUE IPU3HAKOB. 0,5 - bu6bmotexa IOK https://m.ed-
JlaboparopHas pabota Ne 5 «Mzydenue pe- $00.1u/863e8¢60
3yJILTATOB MOHOTHOPUJIHOTO ¥ AUTHOPUI-
HOTO CKpEIMBaHUs Y IPp030(HIIBI HA TOTO-
' BBIX MHKpOIIpenaparax»
27 | I'eneruka nosia. HacnepoBanue npusba- butmoTtexa L{OK https://m.ed-
KOB, CIICTIJICHHBIX C TTOJIOM $00.1u/863e8¢60 7
28 | UamenunBocTh. HenaclieictBeHHAS U3- 0,5 butmmotexa [TOK https://m.ed-

s00.1ru/863¢8cfe
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29 | Hacrne/cTBeHHAs H3MCHIHBOCTE. Jlabopa- 1 0,5 bubimotrexa [IOK https://m.ed-
TopHas pabota Ne 7. «AHATH3 MyTalKi y soo.ru/863e8efe
JIpo30(hHIBI Ha TOTOBBIX MHKpOTIpenapa-
| Tax» B
30 | eneruka 4enoBeka 1 1 1 bubmoreka [{OK https://m.ed-
1‘ 500.1ru/863e8d78
31 | Pesepsubrii ypok. O0o0mmenue 1o teme 1 1
«HacmecTBeHHOCTE M H3MCHYHBOCTE Op- ‘
IaHU3MOB |
32 | Cenexuus Kak HayKa 4 IIpoliecc 1 | bubmmoteka [{OK https://m.ed-
s ‘ $00.ru/863¢9214 -
33 | Meroapl U JOCTHIKEHUS CEJIEKIIUU pacTe- | \ bubtnuoreka [{OK https://m.ed-
7 HHUM ¥ )KHBOTHBIX i 500.1u/863¢9214 )
34 | bHOTeXHOJIOrHs KaK 0Tpacib 1 ‘ butimorexa [TOK https://m.ed-
| IPOM3BOJCTBA 500.ru/863e9336
OBIIEE KOJIUYECTBO YACOB I10 IIPO- 34 2 4
I'PAMME
11 KJIACC
KoangecTBo yacon
Ne Juekrponnbie nudposbIe
Tema ypoxa Kourpouasubie | Ilpakruueckue |
n/n Bcero ‘ obpa3oBare/ibHbIC PeCypehl
padorsl padboTbI
| DBOJIOLUS U METObI €€ U3YICHUS 1 bubmnoteka 1 {OK https://m.ed-
s00.ru/863ea20e
2 | Hicropust pa3BuTHs IpejcTaBienui 00 1 Bbubimotrexa ITOK https://m.ed-
| 3BOJIOLHH ' $00.1u/863e9570
3 MuxposBomronus 1 bubmoteka 1{OK https://m.ed-

s00.ru/863e9cle




[Tomynsmus kak seMenTapHas eIMHAna

BHa ¥ 3Bomormn. Jlaboparopuas pabora

Ne 1 «CpaBuenme BH10B 110 MOpdoI0rHYe-
| CKOMY KPHTEPHIO)

W
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| JIBmwKyTue cHithl (1eMeHTapHble (ak-
} TOPHI) SBOTIONHHA

| EcrecTBEeHHBIH 0TOOD U €ro (opMbl

Pe3yIpTaThl SBOMIONUU: IIPUCIOCOOIIEH-
HOCTH OPraHU3MOB M BH1000pa30BaHHUeE.
Jlaboparopras padbota Ne 2 «Onucanue
TIPUCTIOCOOICHHOCTH OpraHu3Ma U eé

' OTHOCHTEIILHOTO XapakTepa»

0,5

T bu6:moreka [[OK https://m.ed-

500.1u/863e99¢c6

HampaBnenus v myTH MakpodsBOJIOLUA

HeobpaTtumocTs 5B0JOIUH

WcTopus XU3HM Ha 3eMIie U METO/IbI €€
H3yUCHUS

| MmoTe36I MPOUCXOKIAECHUS JKU3HH HA
3emiie

12

13

0,5

Bu6morexa LIOK https:/m.ed-
s00.1u/863¢9da4d

bubimoreka ITOK https:/m.ed-
so0.ru/ 863 €9ed0

bubimoreka [[OK https:/m.ed-
s00.ru/863e9fde

. Bﬁ6:morcxa IIOKthps://m.cd-

s00.ru/863e9¢cle

PassuTHe )H3HU Ha 3eMIIe T10 opaM H 11e-
puoOaM

(OCHOBHEBIC 3TaTBI YBOIIOLIUU pacTuTe/b-
HOI'0 ¥ JKUBOTHOI'O MHpA. Hpaxchcxaﬂ

pabora Ne 1 «M3yuenue uckonaemurx
OCTaTKOB PAaCTEHHH U )KUBOTHLIX B KOJUIEK-

HUASX »

0,5

bubmoreka [OK https://m.ed-
s00.ru/863easSab
bubmuoreka ITOK https://m.ed-
s00.ru/863eabbe
- butimorexka ITOK https://m.ed-
s00.1u/863ca8bc
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CoBpeMeHHas CUCTEMa OPraHudecKoro
MUpa

28

Buéﬁuofeka LHOK ht{ps:// m.ed-
s00.ru/863ca4 8¢

. | [paktrueckas pabota Ne 2 «lloacuér |

IIJIOTHOCTH IIOHYJUHII/Iﬁ pa3sHbIX BHIOOB pac- |

TEHUUN»

|
|
|
|

15 | DBomoIUs YeToBeka (aHTPOTIOreHE3) bubmotreka [JOK https://m.ed-
soo.ru/863eac2c
16 | JIswxymue cuisl (paxropsr) bubmoteka [{OK https://m.ed-
aHTpoOIIOreHe3a s00.ru/863cad44
17 | OcHOBHBIE CTaIMH IBOJIFOIIHH YEJIOBEKa
18 | YenoBeueckue pachl ¥ MPHPOIHEIE aIalTa- bu6mmoteka [{OK https://m.ed-
[IMH YelIOBeKa $00.ru/863eaea?
19 | Peseprublit ypok. O0001ienue 1o reme
«BO3HHKHOBEHHE M Pa3BUTHE KHU3HH HA
3emie» |
| 20 | Skomorus Kak HaykKa j e ‘
21 | Cpexpbl oduranus 4 sKosoruyeckue dax- l bubimoreka [{OK https://m.ed- }
TOPBI ; s00.ru/863eafec }
22 Abuoruyeckue daxropsl. Jlaboparopuas i 0,5 bub:motexa [{OK https://m.ed-
pa6ota Ne 3. «Mopdonoruueckue 0codeH- | | 800.ru/863¢b10c
HOCTH PacTCHHUH M3 Pa3HBIX MECT 00OHTa- }
aus». Jlaboparopras pabora Ne 4. «Bausi- ‘
| HHC CBETA HA POCT M Pa3BHTHE YEPEHKOB
'Koneyca»
23 | buotrueckue HakTophl bubimorexa [{OK https://m.ed-
$00.ru/863eb348
24 | DKOIOTrU4ECKUEe XapaKTEePUCTUKH ITOMYIIs- 0,5
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BI/IGJIHOTGK; IHOK https://migd-
s00.ru/863eb46a '

bubmmoreka 11OK https://m.ed-
soo.r/863eb46a

butimorexa I{TOK https://m.ed-
soo.ru/863eb5fa

7 rsoo.ru/863cbb50

bubmnoreka 1{OK https://m.ed-

bubmmoreka LIOK https:/m.ed-
soo.ru/863et£l 6

Bu6:mé¥éxa ITOK https://m.cd-wv
soo.ru/§63cba1 e

25 | CoobmecrBa opranu3MoB - OHOTICHO3 1

26 | DKOIOTHYCCKHE CHCTEMBI (IKOCHCTEMBI) 1

27 | OcHOBHBIE TTOKA3aTEITA YKOCUCTEMBL. DKO- 1
noruveckue mupaMuabl. CroicTea
skocucteM. Cykrmeccust

28 | IlpupoHBIC 3KOCHCTEMBI 1

29 | AHTpOnOTeHHBIE SKOCHCTEMbI 1

30 | buocdepa — rnobanbuas sKocucTeMa 1

3emum

31 | 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 1
buochepsr

32 | YenoseyecrBo B Ouochepe 3eMan 1

33 | CocymecTBOBaHUE IPHPOLIBI U 1
4eJI0BeUCCTBA

34 | PesepBubiid ypok. O606menue Temer «Co- 1
00IIECTBA U 3KOJIOIHYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB ITO 34 0

IPOTPAMME
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VIL. YYEBHO-METOJUYECKOE OBECIHEYEHHE ObPA3OBATEILHOTI O ITPO-
HECCA

7.1. OBA3ATEJBHBIE VYEBHBIE MATEPHAJIBI IJIA YUYEHHKA

1. buosorus, O6man 6uonorud, 10 knace/ Cusornasos B.U., Aradonosa U.B., 3axaposa
E.T., O6uectBo ¢ orpaHuieHHoi 0TBETCTBEHHOCTEIO «IPOMAY; AkumonepHoe obmectso «H3-
jarensctso «lIpoceemenuey.

2. buonorus. O6wan 6uosnorus, 11 wiace/ Cusornasos B.M., Aradonosa M.b., 3axaposa
E.T., O6uecTro ¢ OrpaHiyenHoii OTBETCTBEHHOCTHIO «JIPOMAY; AKimonepnoe 00mecTso «M3-
narenscrso «llpocBemennen

3. buosorus, 10-11 kaacewl/ Baxpymes A.A., Bypckuit O.B., Paytuan A.C., Pojxonosa
E.W., Posannos M.H., O61iecTso ¢ 0rpaHHIeHHO# OTBETCTBEHHOCTBIO «banaccy

7.2. METOJJUYECKHE MATEPHAJIbI JIJIA YUUTEJIA

1. Buonorus (yray6nennslii yporess): Peanusamms tpebopanuii @I'OC cpeanero obumero
06pa3oBaHms : MeTojIHaccKoe nocodue s yaurens / [JLA. TlapmyTuna, A.B. Osunnaukos, O.B.
Komsicrikos, C.M. [Mnarones]; noxa pea. JLA. [apuyrunoii. — M.: @IBHY «luctutyT cTpaterun
passuTHi oOpasoparmay, 2023. — 154 c.

2. Merojimyeckas cucremMa odydenns OHOMOIrHH, OCHOBAHHAA HAa MHIAMBHILYATbHO-IPYIIIO-
Boii Metomke | Crarsd no Guonornd (3, 6,7, 8, 9, 10, 11 knace): | Obpasosateapuan couHaIbHas
cerh (nsportal.ru)

3. BeGunap Ne 2 «MuanBHayibHO-TPyTNoBas MeToukay - YouTube

4. OpraHu3aies IpOeKTHO# JeATeTbHOCTH 1o Buonoruu - YouTube

5. Metoneckas NouIepKKa yauTe el GHOIOTHH 1IPH BBCICHHH H PEanU3aliu 00OHOB/ICH-
nex GIOC 000 u COO (edsoo.ru) ; IMian cemunapa_bronorus - Google Tab:niel

6. MeToauUIecKue PEKOMEHIAINH T PYKOBOAMTENEH 00pa3oBaTe/bHbLIX0praHu3auii 1mo
peaH3alli 3KOJIOrHYCCKOro 00pasoBaHus C LCIBIO (OPMHPOBAHIA IKOJIOTHICCKOH KyJIBTYPBI
obyuaronmxes (edsoo.ru)Meroantcckine peKOMEHAAIH N0 (OPMHPOBAHHIO (YHKIMOHATLHOH
IPAMOTEOCTH 00y4atoIMXcs 5-9 KIaccoB € HCMONL30BAHMEM OTKPhITOrO Hanka 3ananui Ha Lug-
POBOIt IIAT(OPME I10 MICCTH HAMPABICHUAM (DYHKIMOHATHHON rPaMOTHOCTH B y4eOHOM Hporecce
H LIS IPOBE/ICHHS BHYTPHILKOILHOIO MOHHTOpHHTA (hopMuporanus PI" o6yuaromwmxes (edsoo.ru)

7. IlpenojiaBatue €CTeCTBEHHO-HAYTHBIX PEIAMCTOB B YCIOBHAXOOHOBNEHHUS CO/ICPKAHMS
H METOJI0B KOMLHOro obpa3zosanus (edsoo.ru)

$. MHTepakTHBHBIC MCTOAHYECKHE MAaTEPHa/Ibl UL METOJMUECKORNOALEPHKH 00pa3osa-
TesbHbIX Oprafu3atii (edsoo.ru)

9. UHTEpaKTHBHBIE MCTOAHYECKHE MATEPHAllbl JUIs MCTOMYCCKOiMon1ep Kk 00pa3osa-
TeJIbHBIX Opranu3aryi (edsoo.ru)

10. Mero9eckie peKOMEHIAINH 110 OPraHi3alH M MPOBEAEHHIO OHOJIOIHYECKOr0 JKC-
nepuMenTa Ha ypokax Guosioruu (edsoo.ru)

13. IH@POBBIE OBPA3OBATEJLHBIE PECYPCbI H PECYPCBHI CETH HH-
TEPHET

. Kpacmas kmura Yysamckoii pecrny6mmku https://ecoportal.info/krasnaya-kniga-
chuvashii/

2. IlenTp OXpans! AHKOi pHpo;tk! hitp://www biodiversity.ru

3. Ilpemus no Qusuonorun u meammme. Jlaypearst HoGenesckoit npemun. Hayka u Tex-
uuka htps://n-t.ru/nl/mf’

4. bBoranuueckuii Cepeep MocKoBCKOIro YHuuBepcHTETa
http://herba.msu.ru/russian/index.html

5. Mup xuBoTHEX. 3o0s0rks hitp:/animal.ecoman.ru/

N

MoanucaH umpoBo NOANUCHIO:
2Kykos Hukonaii Anekceesuy

DN: C=RU, O="BOY ""YyBaLuckuii
kageTckuii kopryc MO nm. A.B.
KoueToBa™", CN=)XykoB Hukonan
Anexceesuy, E=cheb_kadet2008@
mail.ru

OcHoBaHve: A noaTeEpXAato 3TOT
[OKYMEHT CBOEW yaocToBepsitoLLei
noanuchLIo

Pacnonoxenve:

[fara: 2023.10.25 13:45:00+03'00"
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