TOCYJAAPCTBEHHOE BIO/[DKETHOE OBIIIEOBPA30BATEJILHOE
YYPEKJAEHUE «IIKOJIA Ne 14 TOPOJACKOI'O OKPYT A JIOHEIIK»
JOHEIKOH HAPOJAHOW PECITYBJIUKHA

PACCMOTPEHO: COI'JTACOBAHO: YTBEPXIIAIO:

Ha 3aceanuu [IIMO 3aMeCTUTENh TUPEKTOpa P b, I'BOY «IIIKOJIA
IIpotoko ot «23» aBrycra ﬁ?éLO}O Tromokyia Ne“14 1 ONTOHELK »

2024 1. Ne 1 «26% aBrycra 2024 r. / 517 et 2 . %24 EB. OproBa

PykoBomurens IIIMO

5

J0v7n_H.A. BoxeHKoBa
JOT

PABOYAS TPOT'PAMMA
no OHOJIOrHH
cpeaHero odmero o0pazoBaHus

ans 10 — 11 xnaccos

PaGouyro nporpammy cocraBma:
Hynxa Upuna BiagumuposHa

Y4HTEIb OHOJOTHH

2024 — 2025 y4eOHEbIiH rof



HOACHUTEJBHASA 3AIIMCKA
HOPMATHBHAS FA3A

PaGowas  mporpamma mo  Ouosormu g oOywarommxcs — 10-11  kmaccoB
I'OCYAAPCTBEHHOI'O BIO/DKETHOI'O OBHIEOBPA3OBATEJIBHOT'O YYPEXIEHWA
«IIKOJIA Ne 14 TOPOJICKOI'O OKPYT'A JIOHELIK» JOHELKOM HAPOJIHOU
PECITYBJIMKHU cocTtaBneHa Ha OCHOBE CIEAYIONIUX HOPMATUBHBIX JOKYMEHTOB:

— @epgepanbHoro 3akoHa or 29.12.2012 Ne273-®d3 «O6 obOpazoBanuu B Poccuiickoit
Oenepauuny;

— 3akona ot 06.10.2023 Ne 12-P3 «O6 ob6pa3osanuu B [lonenkoit HaponHoii PecryOnuke»
(ITpunst ITocranosnennem Hapoanoro Cosera 5 oktsa6ps 2023 rona);

— ®enepanbHOro 3akoHa oT 19.12.2023 Ne 618-®3 «O BHeceHNM n3MeHeHnH B DerepalibHbIHN
3akoH «O0 obpa3zoBanuu B Poccuiickoit denepannny;

— ®@enepanbHoro 3akoHa oT 04.08.2023 Ne 479-D3 «O BHeceHNH U3MEHEeHNH B DerepalibHbIHN
3akoH «O0 obpazoBanuu B Poccuiickoit denepannny;

— Ilpukaza MunucrepctBa mnpocBerieHuss Poccun «O0 yrBepkaeHun ¢eaepaabHOTo
roCyJapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAapTa cpeaHero odmiero obpazoBanus» ot 17 mas 2012
r. Ne 413 (B pen. Ilpukaza Munucrepctsa npoceuieHust Poccun ot 12.08.2022 Ne 732);

— IIpukasza Munucrepctsa npocsenienust Poccuiickoit @eneparuu ot 18.05.2023 Ne 371 «O06
yTBEpKIACHUH (enepaibHON 00pa30BaTeNbHOM MpPOrpaMMbl CpeIHEro oOmero oOpa3oBaHU
(3apeructpupoBan 12.07.2023 Ne 74228);

— IIpukaza MunuctepctBa npocsemienus Poccun ot 22.03.2021 Ne 115 «O6 yrBepkaeHUH
[Mopsinka opraHu3alii M OCYHIECTBICHHS OOpa30BaTENbHOW JIEATETBHOCTH TI0 OCHOBHBIM
0011e00pa3oBaTeIbHBIM MIpOTpaMMaM - 00pa30BaTEIbHBIM IMPOTpaMMaM HadaJIbHOTO OOIIEero,
OCHOBHOTO OOIIIETO U CPEeIHETo 00IIero oOpa3zoBaHUs;

— IIpukaza MunucrepctBa npocsemieruss Poccun ot 21.09.2022 Ne 858 «O0 yTBepKaeHUU
(benepanabHOro NepevHs y4eOHMKOB, JOMYIIEHHBIX K UCIOJIb30BAHUIO MIPU PEATU3ALMU UMEIOIINX
rOCyJApCTBEHHYIO AKKPEIUTALMI0 00pa30BaTENIbHBIX MPOrpaMM Ha4yaJbHOIO OOIIEro, OCHOBHOTO
o01mero, cpeaHero o0Iero o0pa3oBaHus OPraHU3AIMSIMHE, OCYIIECTBISIOMMME 00pa30BaTEeIIbHYIO
JeATeNbHOCTh U YCTAHOBJICHUS MPEAEIbHOIO CPOKA UCIIOIb30BAHUS UCKIIIOYEHHBIX Y4€OHUKOBY;

— Ilpukaza MunucrepctBa npocsemeHuss Poccun ot 21.02.2024 Ne 119 «O BHeceHuu
n3MeHeHud B npuioxkeHuss Ne 1 u No 2 x Ilpukazy MwunucrepcrBa mnpocsemeHuss Poccun ot
21.09.2022 Ne 858 «O0 yrBepkaennu DIIY, momymeHHBIX K HCIOJB30BAHUIO TPHU peaTu3alluu
MMEIOIIUX TOCYIapPCTBEHHYIO aKKpEAMTALUI0 00pa30BaTelIbHBIX IMPOrpaMM HadyajabHOIro OOIIEro,
OCHOBHOTO 00LIero, cpeaHero oOmero oO0pa3oBaHUs OpraHU3alMsIMHU, OCYILECTBIISIOUIMMHU
00pa30BaTENIbHYI0  JIeSTENbHOCTh M YCTAHOBJIGHUS IIPENENIBHOTO CpOKa  HCIIOJIb30BAaHUS
UCKJTFOUEHHBIX YUEOHUKOBY;

— Ilpukaza MunuctepctBa npocpemienusi Poccun 04.10.2023 No 738 «OO0 yTBepxaeHUU
(benepanabHOro nepeyHs IEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, JOMYIIEHHBIX K HCIIOJIb30BaHHIO
OpU pealn3aluy HUMEIOIUX TOCYIapCTBEHHYIO aKKpPEeIUTALUI0 00pa3oBaTelIbHbIX I[POrpaMM
HayajbHOTO 00IEro, OCHOBHOI'O O0ILEro, CpeIHEero oo1iero 00pa3oBaHusm»;

— Ilpukaza MunucrepctBa npocseuieHuss Poccun ot 03.08.2023 Ne 581 «O BHeceHuu
M3MEHEHMsI B MyHKT 13 mopsjaka opraHu3aiiy U OCyLIECTBICHHUsS 00pa30BaTeNbHON JeATeNbHOCTH
10 OCHOBHBIM 00111€00pa30BaTeIbHBIM NpOrpaMMaM - 00pa3oBaTeIbHbIM MIPOrpaMMaM HAYaJbHOTO
o011ero, OCHOBHOTO 0OWIEro M cpeaHero oOmero oOpa3oBaHUs, YTBEP)KICHHOTO IPHKa30M
MUHHUCTEPCTBA MPOCBELIEHNs poccuiickoil peneparuu ot 22 maprta 2021 1. Ne 115»;

— Ilpuxaza MunucrepctBa npocsemieHuss Poccun ot 21.06.23 Ne 556 «O BHeceHuun
n3MeHeHni B mpuitoxkeHus Ne 1, Ne 2 k npuka3zy Munucrepcera npocsemienust Poccun ot 21.09.2022
Ne 858 «O06 yTBepkaeHUN QeaepantbHOTO epeyHs y4eOHMKOB, JOMYIIEHHBIX K HCII0JIb30BAHUIO IIPU
peanu3ai UMEIOIUX roCy1apCTBEHHYIO aKKpeIUTaIMi0 00pa30BaTeNIbHBIX IPOTrpaMM HaYalIbHOTO
00111er0, OCHOBHOT'O O0IIEro, CpeTHero o01ero 00pa3oBaHus OPraHU3aLUSIMH, OCYILECTBIISIOUIIMH
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00pa3oBaTeNbHYI0 JEATENbHOCTh, W YCTAHOBJICHUS MPEICTBHOTO CpOKa  HCIOJIb30BAHUS
UCKJTIOUEHHBIX YYCOHUKOBY;

— Ilpukaza MunucrepctBa npocseuieHuss Poccun ot 27.12.2023 Ne 1028 «O BHeceHuu
M3MEHEHHI B HEKOTOpPbIe NpuKa3sl MUHOOpHAykH M MUHHCTEPCTBA MPOCBEIICHHUS, KacalOUIHecs
®I'OC ocHOBHOTO 00IIET0 00Pa30BaHUS U CPETHETO OOIIET0 00pa30BaAHUMY;

— IIpuxaza MunucrepctBa npocsemienust Poccun ot 19.03.2024 Ne 171 «O BHeceHuu
U3MEHEHU B HEKOTOpble MpuKa3bl MuHucrepctBa npocBeuieHuss P®, xacarommecs POII
HAa4YaJIbHOTO O00IIero o00pa3oBaHUs, OCHOBHOIO 0O0mEero oOpa3oBaHWS ¥ CPEIHEro OoOIIero
o0Opa3oBaHUM;

— Ilpukasa MunuctepctBa npocsemmenuss Poccun ot 01.02.2024 Ne 62 «O BHeceHuu
M3MEHEHUH B HEKOTOpble Npuka3sl MuHuctepcTBa mpocBenieHuss Poccum, Kkacaromuecs
(dbenepanbHBIX 00pa30BaTENbHBIX MPOTPaMM OCHOBHOTO OOIIEro 00pa3oBaHUsI U CPEIHETO OOIIETO
00pazoBaHUs»;

— Iloctanosnenus IIpaButensctBa P® ot 11.10.2023 Ne 1678 «O06 yTBep:K/I€HUU NPaBUI
MpUMEHEHHUs d7eKTpoHHOTO 00yueHus1, J1OT mpu peanuzanuu 00pa30BaTEIHHOTO MPOIIECCay;

— IlocranoBieHnss ['7TaBHOrO TroOCyJapCTBEHHOIO CaHUTApPHOrO Bpada Poccuiickoin
Oenepar ot 28.09.2020 No 28 «O0 yrBepxkaenun canutapHbix mpasmin CIT 2.4.3648-20
«CaHuTapHO-3MTHIEMHOJIOTUYECKHE TPEOOBAHUS K OPraHU3alUsIM BOCTIUTAHUS U OOYYEHHsI, OT/IbIXa
1 03JI0pOBJIeHU feTeil 1 MoJoaexkn» (Bmecte ¢ «CII 2.4.3648-20. CaHnutapHbie IpaBUia...»);

— IlocranoBieHnss ['7TaBHOrO TroCyJapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoi
Oenepaunu ot 28 stHBapsa 2021 r. Ne 2 «O0 yrBepxkaeHUN caHUTapHbIX mpaBui U HopM CanlluH
1.2.3685-21 «['urneHnuecKkrue HOPMATUBHI U TPEOOBAaHUS K OOECTICUCHHIO OE30MacHOCTH U (W)
0e3BpETHOCTH /IS YeoBeKa (haKTOPOB CPeIbl OOUTaAHUS».

— ¥YcraBa 'BOY «IIIKOJIA Ne 14 T'. O. IOHELIK», yTBep:k1I€HHOTO MPUKA30M YIPABJICHUS
oOpazoBanus aaMuHUCTparmu ropoaa Jlonerka ot 21.06.2024 Ne 763;

— yuebHoro miaHa Ha 2024-2025 yueonsiii rog [BOY «IILIKOJIA Ne 14 T'. O. JIOHEILK»;

— C y4eToM KajeHAapHoro yueOHoro rpaduka Ha 2024-2025 yueOHbIi TO/I.

[Ipu pazpaboTke mporpamMMbl MO OHWOJOTHH TEOPETUUYECKYIO OCHOBY IS OTPEICICHUS
MOJIXO0M0B K (OPMHUPOBAHUIO COJCp)KaHMUsSI y4eOHOTO TipeaMmeTa «bHOJorus» COCTaBHIIU:
koHnentyanbHbeie mosiokeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH LieJieH, COICp)KaHMUs,
pe3ynbTaTOB 0OOYYECHHS U TPEOOBAHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, TOJIOKEHHUS 00 001X
LeIAX M TPUHIUIAX, XapaKTEPHU3YIOINIUX COBPEMEHHOE COCTOSHUE CHCTEMBl CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit deneparuu, a TakKe MOJI0KEHUS O CrielupuKe OMO0JIOTHH, €€ 3HaYCHUN
B [T0O3HAHUU )KMBOU MPHUPOJIbI U 00ECIIeYeHNH CYIIECTBOBAaHUSA YelloBeueckoro oomiectra. CorjaacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpEAENeHbl OCHOBHbIE (YHKIMHM MpOrpamMMmbl IO Ouosioruu u eé
CTPYKTYypa.

[Iporpamma no Ouosioruu Aa€T MpeacTaBICHHUE O HeNsiX, 00 obiel crpareruu oOy4yeHus,
BOCITUTAHMS U Pa3BUTHS 0OydaroUInxcs cpeAcTBaMu yueOHoro npeameta «buomorusy, onpenenser
o0s3aTenpHOE MPEIMETHOE COJIepPIKaHue, ero CTPYKTYpPY, paclpelelieHne Mo paszeiiaM U TeMaM,
PEKOMEHIYEMYIO TIOCIEA0BATEIbHOCTh U3YUeHHS YYEOHOTO MaTepuana ¢ y4€TOM MEKIPEAMETHBIX
Y BHYTPUIPEIMETHBIX CBSI3€H, JOTMKKM 00pa30BaTeNbHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaronuxcs.

B mporpaMme 1o OMOIOTHM TaKKe YIUTHIBAIOTCS TPEOOBAHMS K INIAHUPYEMBIM JINYHOCTHBIM,
MeTanpeaIMEeTHbIM U TMPEAMETHBIM pe3ylbTaTaM 00ydeHus B (OPMUPOBAHWU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENBHON  JeSITENbHOCTH/YUeOHBIX JEHCTBHI OOy4aromMXCs IO OCBOCHUIO
coJiep>KaHusl OMOJIOTUYeCKOro oOpa3oBaHMs.

B mporpamme mo Ouonorum (10-11 xmaccel, 6a30BBI ypOBEHB) pealn30BaH MPUHIIMIT
MIPEEeMCTBEHHOCTH B M3Y4€HUU OMOJIOTHH, O1aro1apsi 4eMy B Hel MpOCMAaTpPUBAETCS HAIIPAaBIEHHOCTh
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Ha pa3BUTHE 3HAHMUH, CBSI3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
IOECHHOCTHBIX OpI/IeHTaLII/Iﬁ JIMYHOCTH, 3KOJIOTHMYCCKOI'O MBIINIJICHUA, HpGI[CTaBJ'IeHI/If/'I 0 310pOBOM
oOpa3e KU3HU U OEpPEeKHBIM OTHOIIEHUEM K OKpYXKaromiel npupoaHoi cpene. [lostomy Hapsay c
M3yuyeHHeM OOIIeOMOJIOTHYECKUX TEOPHid, a TAaKKe 3HAHUH O CTPOCHUM XKUBBIX CHUCTEM DPAa3HOTO
paHra ¥ CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOLIECCOB B MIPOTpaMMe 10 OMOJIOTHUH YACICHO
BHUMAHHWEC UCITIOJIb30BAHUIO MMOJIYYCHHBIX 3HAHUM B HOBCGHHGBHOﬁ JKHU3HU JJIA pCHICHUS NPUKITIAJHBIX
3amad, B TOM 4HCJIe: NPOPHIAKTUKA HACIECACTBEHHBIX 3a00JIeBaHUI 4YeNOBEeKa, MEIUKO-
TeHETUYECKOTO KOHCYIBTHPOBAHUS, 0OOCHOBAHUS JKOJOTMYECKH IIEJIECOO00pa3HOro TOBEACHUS B
OKpYXKarollled IPUPOJHON Cpelle, aHAIN3a BIUSAHUSA XO3SMCTBEHHOM NEATENBHOCTH 4YEJIOBEKA Ha
COCTOAHUC MNPUPOAHBIX W HUCKYCCTBCHHBIX 3JKOCHCTCM. Ycuneane BHUMAHHUSA K HpI/IKJIaI[HOfI
HaNpaBJICHHOCTH y4eOHOTO npenmera «bronorusy mpoIuKTOBaHO HEOOXOAUMOCTHIO 00eCTIeUeHUs
YCTIOBHH ISl pEIICHUs] OJHOW M3 aKTyaJbHBIX 3aj]]ad IIKOJBHOTO OHOJIOTHYECKOTO 0Opa3oBaHMS,
KOoTOpast TpexrnosiaraeT (GopMupoBaHHEe Yy OOyYaIOMIMXCS CHOCOOHOCTH aNalTHPOBaThCS K
M3MEHEHHSIM JJMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeaHero oOmiero o0Opa3oBaHUS 3aHHMMaeT BaxHoe MecTo. OHa
obecnieunBaer (GopMHupoBaHHE y OOYyJalOMIMXCS MPEICTaBICHUM O HAay4HOW KapTHHE MHpa,
pacmupsieT 1 000011aeT 3HaHUS O )KMBOW MpUpoAe, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLUH, CO3MaéT YCIOBUS UIsi: TO3HAHWS 3aKOHOB KHBOW TPUPOJIHI,
dbopmupoBaHus GYHKIIMOHATBHOM TPAaMOTHOCTH, HABBIKOB 3/I0POBOTO M 0€30TIaCHOTO 00pa3a KU3HH,
3KOJIOTHYECKOI'O MBIIIJIEHUSI, HIEHHOCTHOI'O OTHOIIICHUA K JKUBOH mprupoac U YCIIOBEKY.

Bobioe 3nauenne OMOIOTHSA UMEET TAKKE AJI pEHICHH BOCITUTATCIIBHBIX U Pa3BUBAOIINX
3amau cpeaHero oOmiero oOpa3oBaHMs, CONMATM3AIMU  OoOywaromuxcs. M3ydenue Owosorun
obecrieunBaeT ycioBUS i1 (HOPMUPOBAHMSI HMHTEIUIEKTYaJbHBIX, KOMMYHUKALIMOHHBIX U
MH(OPMALMOHHBIX HABBIKOB, I3CTETUYECKON KYJIbTYphl, CHOCOOCTBYET MHTETPAIMN OHOJIOrMUECKUX
3HAHUWA C MpPEACTaBICHHUSIMH U3 APYruX Y4eOHBbIX MPEIMETOB, B YAaCTHOCTH, (PU3UKH, XUMHH U
reorpaguu. Ha3BaHHbIe 10JI05KeHUS O ITpeIHa3HauYeHUH yueOHoro npeamera «broiorus» coctaBuim
OCHOBY Ui OIpeAeTeHUs] MOAXOJO0B K OTOOpY U CTPYKTYPUPOBAHHIO €ro COJEpyKaHUs,
MIPEJICTaBICHHOr0 B IIporpaMMe o OMOJIOTUH.

O160p conepxkanusi yuebHoro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYILECTBIEH C
MO3UIUH KyJIbTypOCOOOpPA3HOr0 MOJXOJa, B COOTBETCTBUU C KOTOPHIM OOydYaromuecs AOJHKHBI
OCBOWUTH 3HAHUS U YMEHHS, 3HAUMMbIe A (GOPMHUPOBAHUA OOLIEH KYyIbTYPbI, ONpEAESIONINe
aJIecKBaTHOE TIIOBEJCHHE UYeJIOBEKa B OKpYXKAloOIIeW MNPUPOIHONH cpene, BOCTpeOOBAHHBIE B
MOBCEIHEBHOM JKM3HU M TPAKTUYECKOW nesTenbHocTH. Ocoboe MecTo B 3TOMl cucTeMe 3HAHUU
3aHMMAIOT AJIEMEHTHI COJIEPKaHUsl, KOTOPBIE CIIY)KaT OCHOBOM uis (hOpMUPOBAHUS MPEICTABICHUN
O COBPEMEHHOW E€CTECTBEHHO-HAYyYHOW KAapTUHE MHpa W IEHHOCTHBIX OPHEHTALMSX JIMYHOCTH,
CHOCOOCTBYIOUIUX I'yMaHU3alUK OHMOJIOTUYECKOro 00pa3oBaHUs.

CTpyKkTypupOBaHHE COJIEpKaHUs Y4eOHOro Marepuala B MporpamMme MO OHOJIOTHUU
OCYIIECTBJICHO C Y4ETOM NPUOPUTETHOIO 3HAYEHUS 3HAHUH 00 OTIMYUTENBHBIX OCOOEHHOCTSX
KHUBOU IPUPOBI, O €€ YPOBHEBOM OpraHM3aluy U 3BOJIOIMU. B COOTBETCTBUU C 3TUM B CTPYKTYpe
yueOHoro npeamera «bronorus» BelIeNeHb! CIEIYIONINE CoAep)KaTellbHble TUHUN: «bronorus kak
Hayka. Mero/pl HayyHOro no3HaHusy», «Kietka kak Ouosioruueckas cucrema», «OpraHusm Kak
Ouosornyeckas cucrtemMa», «CucremMa ¥ MHOrooOpa3ue OpraHn4eckoro Mupay, « IBOJIONUS KUBOU
IPUPOB», «IKOCUCTEMBI U MIPUCYLINE UM 3aKOHOMEPHOCTH.

Henp wusydenuss ydebHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
00y4aromuMUCs 3HaHUSMH O CTPYKTYPHO-()YHKIIMOHAJILHONW OpraHU3allii KHUBBIX CHCTEM PAa3HOTO
paHra u npuoOpeTeHne yMEHHH UCIIOIb30BaTh 3TH 3HAHUSA Ul TPAMOTHBIX JEHCTBUI B OTHOIIEHUU
00BEKTOB >KMBOI MPUPOJIBI U PEIICHUS Pa3IMUHBIX KU3HEHHBIX MPOOIEM.
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JlocTmkeHne menu u3ydeHus: ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTCs PEIICHUEM CIICIYIONTUX 3a]1a4:

OCBOCHHE 00YJAIOIUMUCS CUCTEMbI 3HAHUH O OMOJOTUYECKUX TEOPHSX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPABUIIAX, CIYXKAIIMX OCHOBOU JUIsi (JOPMUPOBAHUS MPEACTABICHUI
0 €CTCCTBCHHO-HAYYHOH KapTHHE MUPA, O METOAaX HAYYHOTO TIO3HAHWMS, CTPOCHUN, MHOTOOOPa3un
U OCOOCHHOCTSIX JKHUBBIX CHUCTEM pAa3HOTO YPOBHS OpPraHU3aIlMH, BBIJAIONIUXCS OTKPBITUAX H
COBPEMEHHBIX UCCIICJIOBAHUSX B OHOJIOTHH;

(dbopMmupoBaHre y OOYYAIONMUXCSI IMO3HABATEIBHBIX, WHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B IIpoIecce aHAIM3a JAHHBIX O IYTSAX Pa3BUTHS B OMOJIOTUN HAYYHBIX B3TJISIIOB, HIIEH
Y TIOJTXOJIOB K U3YYCHUIO )KHBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

CTaHOBJICHUE Y 00yUaIONIuXcs 00Mel KyIbTyphl, (PYHKIIMOHAIBHON TPAaMOTHOCTH, Pa3BUTHE
YMEHHUH OOBSICHATh W OIICHUBATH SIBJICHUS OKPYXKAIOMIETO MHUpPA KHUBOW MPHPOJBI HA OCHOBAHUHU
3HAHWI U OIIBITA, MOJTYYSHHBIX MPU U3YUYCHUU OMOJIOTHH;

dbopMmupoBaHre y OOYYAOIIUXCS YMEHUH WIIFOCTPUPOBATh 3HAYCHHE OMOJOTHYCCKHX
3HAHWA B TMPAKTHYCCKOW JIEATEIHPHOCTH 4YEIIOBEKA, Pa3BUTUH COBPEMCHHBIX MEIUIIMHCKHX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA,

BOCITUTaHHE YOCKJIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJOBEKOM J>KHBOW TIPHUPOIBI,
HEO0OXOIMMOCTH OCpEKHOTO OTHOIICHHS K HEH, COOJIIOJICHUSI ITHYSCKUX HOPM IPH MPOBEICHUU
OHMOJIOTHYECKHUX MCCIICTOBAHNN;

OCO3HAHWE IEHHOCTH OWOJIOTMYSCKUX 3HAHUH I TOBBINICHUS YPOBHS SKOJIOTHYCCKON
KYJIBTYPBI, 11 GOPMUPOBAHUS HAYIHOTO MHPOBO33PCHHS;

MpUMEHEHHE NPUOOPETEHHBIX 3HAHUN W YMEHMH B IOBCEIHEBHOM KH3HU JUIS OLIEHKH
MOCJIEICTBUH CBOEH JIEATEILHOCTH 110 OTHOIIECHHIO K OKPYXKAIoIel cpesie, COOCTBEHHOMY 3/I0POBBIO,
000cHOBaHME U cOOIIOIEHNE Mep TTPO(PHIIAKTHKY 3a001€BaHUA.

B cucreme cpeanero oOmiero oOpaszoBanusi «buosnorus», u3ydaemas Ha 0a30BOM YPOBHE,
SBIIIETCA O00S3aTENIbHBIM Y4eOHBIM MPEIMETOM, BXOJALIMM B COCTaB MpeAMETHON oO0nactu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHDY.

Jiis u3ydyenust 6uojaoruu Ha 6a30BOM ypOBHE CpeAHEro o0Iiero o0pa3oBaHus OTBOAUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gyac B Hezento), B 11 kitacce — 34 yaca (1 9ac B Hezielnto).

JIaGopatopHble pabOTHI ABIAIOTCS YaCThIO YPOKa OMOJIOTUU M BBIOJHSAIOTCS Ha ATAIe U3y4yeHUs
HOBOoro matepuaina. Llenp 5aGopaTopHbIXx padOT: OCBOEHHE YUYAIIMMHCS HOBBIX TEMATHYECKHX
NOHATHH U (popMUpoBaHUEe OOIIEY4eOHBIX U ClienraIbHbIX yMeHHH. Llenpio nmpakTuueckux pador,
SIBJIIETCS 3aKPEIUICHNE TEOPETUUECKUX 3HAHUM U (HOpMUPOBaHHE MPAKTUYECKUX YMEHUN 1 HABBIKOB.

B 10-m u 11-M kjaccax NmpoBOAMTCS 2-€ KOHTPOJIBHBIX pabOThl B Toj (IO OJHOM padore
y4e0HOM MMOJIyroanuu). MecTo B yueOHOM MPOIIECCe MTOTOBOM KOHTPOJIBHOM pabOThI OMpPEAEISIeTCS
YUUTENIEM U 3aKpPEIUISeTCs B KaJIGHJApHO-TEMAaTUYECKOM IIaHUPOBAHUH.



6

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBawOTCA TpeOOBaHMUSI K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpPEIHEro OO0IIero oOpa3oBaHMSA: JIMYHOCTHBIM, METANpPEIMETHBIM H
IMPpECAMCTHBIM.

JIMUHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX pE3YJIbTAaTOB OCBOEHUSA NpeameTa «bHOJIOrusS» BbIIEICHbI
CJIEIYIOIIME COCTABIISIONINE: OCO3HAHNE 00YJAIONTUMHUCS POCCUUCKON IpaskIaHCKOW MJIEHTUYHOCTH
— F'OTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOONPEENICHUI0, HAIMYME MOTUBAIUU K
00yueHuI0 OHMOJIOTHH, IeJIEHAIIPABICEHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUIN JTUYHOCTU HAa OCHOBE
KIITOYEBBIX II@HHOCTCfI U UCTOPUUYCCKUX Tpa)munﬁ PasBUTHUA OMOJIOTNYECKOTO 3HaHHUs, TOTOBHOCTH U
CIOCOOHOCTh O00YyYarOMMXCSl PYKOBOJCTBOBATLCSA B CBOEH JEATENILHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPHUCYIIMMH CHUCTEME OHOJIOTMYECKOTro 00pa3oBaHHWs, HAJIWYME 3KOJIOIMYECKOIo
IIpaBOCO3HAHM, CHOCOOHOCTH CTaBUTH I U CTPOUTH )KU3HCHHBIC IJIaAHBI.

JImgaHOCTHEIE pPE3YIbTAaThl OCBOCHHUA IMPEAMCTA «bnonormsy JOCTUT'AaOTCI B C€IUHCTBE
y‘-Ie6HOI‘/’I A BOCIIUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBHU C TpaAUIHUOHHBIMUA pOCCI/IfICKHMI/I
COOUOKYJIBbTYPHBIMH, HUCTOPUYCCKUMHU H AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMMH, HNPUHATHIMU B
oOuiecTBe MpaBWIaMH W HOPMaMHU MOBEIEHUS M CIOCOOCTBYIOT IIpOLleccaM CaMOIIO3HAHUS,
CaMOBOCIIMUTAaHUA W CaMOpPAa3BUTHA, Pa3BUTHUA BHYTpeHHef/’I MO3UIHUKU JTMYHOCTH, MNAaTPHOTH3MA,
YBaXEHMsI K 3aKOHY M TPaBONOPSIKY, UEIOBEKY TpyJda M CTaplieMy IOKOJEHHIO, B3aUMHOIO
yBa)KeHHUsI, OEPEKHOTO OTHOIICHHS K KYIbTYPHOMY HACIEAHUIO U TPAJAULIUAM MHOTOHAI[MOHAIBHOTO
Hapoja Poccuiickoit denepannu, IpupoJie U OKPY>Karolen cpene.

JIn4HOCTHBIE PE3YyNbTaThl OCBOEHUS y4eOHOTO mpeamera «buosorus» AOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCsS PYKOBOICTBOBATHCSA C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEN JINYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTALIUN, TO3UTHUBHBIX BHYTPEHHUX yOEXKJICHUH,
COOTBETCTBYIOIIUX TPATUIIUOHHBIM LIEHHOCTSM POCCHICKOT0 0OIIeCTBa, pacUIMpEeHNe KU3HEHHOTO
OTIbITA M OIBITA JESATENLHOCTH B MPOLIECCE PEeaTu3alliid OCHOBHBIX HalpaBlIEHUH BOCHHUTATEIbHON
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakIaHCKOro BOCIMTAHUS

chOpPMUPOBAHHOCTh ~ TPAXKJIAHCKON  MO3UIMHU  OOydarollerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TMIpaB U OOS3aHHOCTEH, yBaK€HHE 3aKOHA W
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOHW JAEATEIHHOCTH MPHU CO3JIAHUHM Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3HUIIMIO IO OTHOIIEHHUIO K SIBIICHUSM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JICUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBUS
JOJIEH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITHANIBHBIM TOJI0KEHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJTHEHUS YYEOHBIX,
MMO3HABATENbHBIX M UCCIIEIOBATEIBCKUX 3a/1a4, YBAXKUTEIHHOTO OTHOIIEHHUS! K MHEHHUIO ONIIIOHEHTOB
pu 00CYX/I€HUH CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJIEPKAHMS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKOU JEATEIbHOCTH;

2) IaTpuOTHYECKOI0 BOCIIUTAHNSA:



7

c(hOPMHUPOBAHHOCTh POCCUNCKON TpaKTaHCKOW HUIACHTHUYHOCTH, MMATPHOTU3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Iiepe] PoinHOM, rop1ocTh 3a CBOM Kpal, CBOKO Ponuny,
CBOM SI3bIK U KYJBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIEIUIO U aMSTHUKAM TPUPOIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJICHUE U pa3BUTHE OHOJIOTHH,
MMOHMMAaHMSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbI, B )KHU3HU YEJIOBEKA U COBPEM EHHOTO
00IIIeCTBA;

uciHas yOKIEHHOCTh, TOTOBHOCTD K CITY)KCHHIO 1 3amute OTeuecTBa, OTBETCTBCHHOCTh 32
ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUSI, ’TUUECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTUPYACH Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJMUTENSAM, CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAsl ICTETHUKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPYAA, OOMIECTBEHHBIX OTHOIIICHUI;

IMOHMMAaHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B pPa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATh
KauecTBa TBOPUYECKON JIMYHOCTH;

5) puznveckoro BocnuTaHuss, GOPMHPOBAHNSA KYJIbTYPbl 310POBbS H IMOLHOHAJIBLHOIO
0J1aronmoJryyms:

MOHMMAaHHe W peaju3anus 3J0pOBOro M OezomacHoro obpasza >KU3HH (3I0pOBOE MUTAHHE,
coOroiecHHe TUTHMEHWYECKUX MpaBWJI U HOPM, COAJlaHCUPOBAHHBIN pEXHUM 3aHATHI U OTIbIXa,
perynspHas ¢pu3ndeckas akTUBHOCTD), O€peKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHHUS
K COOCTBEHHOMY (DM3MUECKOMY U MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHKe EHHOCTH MPaBUJ HHINBUAYATBHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS
B CUTyallUsIX, YIPOKAIOIINX 3J0POBbIO U )KU3HU JIFOCH;

OCO3HAHHE TMOCIEACTBUI M HEMpPUSATUS BPEAHBIX MPUBBIUEK (YMOTPEOICHHUS aJlKOTOJIf,
HApPKOTHUKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTb K QKTUBHOW JI€ATEIbHOCTH TE€XHOJOTMYECKON U COLMAIbHOM HAIpaBIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENIHO BBITIONHATEH TaKyIO JIESATENbHOCTD;

HWHTEpEC K pa3Iu4HbIM cdepaM Tpo(decCHOHATBFHON AeATeIbHOCTH, YMEHHE COBEpIaTh
OCO3HAHHBIH BBIOOpP Oynymiet mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIE TITAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHHUIO Ha TMPOTHKEHUH Bcel
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

IKOJIOTHYECKH IeJIeco00pa3Hoe OTHOIIEHHE K MPHUPOJE KaK MCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHSI JKOJOTMYECKOW KYyIbTYphI: MPUOOPETCHHE OTbITAa IUIAHUPOBAHUS
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOIIEH Cpebl;



8

OCO3HaHHUE TJI00aTHHOTO XapaKTepa SKOJIOTHIECKUX MPOOIEM U MMyTe UX PEIICHHUS,

CIIOCOOHOCTH MCIIOJIb30BATh IPUOOPETACMbIE MPH U3YICHUN OMOJIOTHH 3HAHUS U YMEHUS ITPU
penieHnu mpoOIeM, CBA3aHHBIX C PAlMOHAIBHBIM TPUPOJIONIOIH30BAHUEM (COOIIOICHUE TIPABHII
MOBEJICHUS B MPUPOJIC, HAIPABJICHHBIX HA COXPAHEHHE PAaBHOBECHUS B 3KOCHCTEMaX, OXpaHy BHUJIOB,
IKOcUcTeM, Onocdepsl);

AKTUBHOE HEMPUATHE NEHCTBUM, IPUHOCSIIMX BPEJ OKPYKAIOLLIEH TPUPOJHOMN Cpeie, YMEHHE
MIPOTHO3UPOBATH HEOIArOMPHUSATHBIC SKOJOTUUECKHUE TOCIEACTBUSA MPEANPUHIMAEMBIX JEHCTBUN U
MPEeAOTBPAIATh UX;

HaJU4Me Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, JKOJOTMYECKON KYJIbTYPBHI, OIbITa
NESTETPHOCTH  DKOJIOTMUECKOW  HANpaBJICHHOCTH, YMEHHS  PYKOBOJCTBOBATHCS HUMH B
MO3HABATEIPHOM, KOMMYHUKATUBHOW W COUMAIBHOM TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJIOTMYECKO HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hopMUPOBAaHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd H OOIIECTBEHHOW MPAaKTUKHU, OCHOBAHHOTO Ha JHUAJIOTE€ KYJIbTYpP, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B MOJMKYIHTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOW M YUTATEIIBCKOW KYIbTYPHl KaK CPEJCTBA B3aMMOICHCTBHS
MEXy JTIOJIbMH U TIO3HAHUS MUPAa;

MOHUMaHHe crenupuKkd OHOJOTUM KaK HayKH, OCO3HaHHs €€ pojau B (OpPMUPOBAHUU
paIMOHATBFHOTO HAaYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIeM
MHpE KaK O €IUHCTBE NPHUPOJIbI, YETOBEKA U OOIIECTBA, B TIO3HAHUHU MPUPOTHBIX 3aKOHOMEPHOCTEH
U peleHun NpooIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OHOJIOTHU JUIsl COBPEMEHHOM NMBHWIM3ALMU: OOecredeHus
HOBOTO YpPOBHS DPa3BUTHS MEIUIMHBI, CO3/IaHUE TEPCHEKTUBHBIX OMOTEXHOJIOTHUM, CIIOCOOHBIX
pemarh pecypcHble MpoOJIeMbl pa3BUTHs YEIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJI00AIbHBIX
9KOJIOTHYECKUX MpobieM U oOecreueHus: mepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATLHOMY
UCIO0JIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHWOJOTMYECKHX 3HAHUW B IIEJIAX MOBBIIMICHUS O0IIen
KYJIbTYpPbl, €CT€CTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOM d4acTu (YHKIIHMOHAJIbHOU
IrpaMOTHOCTH O0y4aromuxcs, GopMUpPyeMOil IPU U3y4eHUU OHOJIOTUH;

[IOHMMaHHE CYIIHOCTH METOJOB IIO3HAHUsS, MHCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJb30BaTh IOJIydaeMble 3HAHUS U1 aHajdu3a W OOBACHEHUs SBIICHUI
OKPY)KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM HU3MEHEHUWH, yMeHHe JenaTh 0O0OO0CHOBAHHBIE
3aKJIFOUEHUS] HA OCHOBE HayYHBIX ()aKTOB M UMEIOLIUXCS JAHHBIX C IIENbI0 MOJIY4YEHHUs JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CAMOCTOSATEIBHO UCIIOJIB30BATh OMOIOTHYECKUE 3HAHUS IS pEeLIeHHsI TpoOiieM
B p€aJIbHbIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE IEHHOCTH HAyYHOH MEATEeNbHOCTH, TOTOBHOCTh OCYILECTBIISITH MPOEKTHYIO M
HCCIEA0BATENbCKYIO ACSITENIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIyUCHHIO HOBBIX 3HAHMA 1O OHOJIOTMM B COOTBETCTBUU C J>KM3HEHHBIMHU
MOTPEeOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaThl OCBOEHHMs y4deOHOro mnpenMmera «bHOJOrHsS» BKIIOYAIOT:
3HaYMMble A1 (OPMHPOBAHHS  MHPOBO33PEHHUS  OOyJarOIUXCS  MEXAUCLUILIMHAPHBIE
(MexnpeaMeTHble) oOIIeHayYHbIe TOHATHUS, OTPAXKAIOIIKE 1EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U
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cieun(uKy METOJOB TO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs,
SBJICHHE, MTPOIIECC, CUCTEMA, HAYYHBIN (DAaKT, MPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCClieIoBaHNe, HAOIIOeHUE, W3MEPEHHUE, SKCIEPUMEHT W JPYIHX), YHUBEPCAIbHbIE YueOHBIC
neictBus  (IIO3HABaTElIbHbIE,  KOMMYHUKATHBHBIE,  PErYJIATUBHbIE),  OOECIEUMBAIOIINE
¢dbopmupoBanre (QYHKIMOHAIBHOW T'PAMOTHOCTH M COIMAJIBHOH KOMIIETEHIIMH OOY4YalOMIMXCS,
CIOCOOHOCTh 00YUAIOMINXCS UCTIONH30BATh OCBOCHHBIE MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE
3HAHUS U YHUBEpCAJIbHbIE YUeOHbIE JEHCTBUS B IO3HABATEIILHON U COLIMAIHOM MPaKTUKE.

MeranpeaqMeTHbIe Pe3yJbTaThl OCBOCHHUS IPOTPAMMBl CpeIHEro oOmero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBeEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIBHO (OpMYIMPOBAaTh U aKTyalM3UpoBaTh MpoOJjeMy, paccMaTpuBarh €€
BCECTOPOHHE;

HCII0JIb30BATh MPU OCBOEHUH 3HAHUWM MPUEMBI JIOTHYECKOTO MBILIUICHUS (aHaIu3a, CUHTE3a,
CpaBHEHHSI, KJIacCUPUKAIK, 00001I€HNUs), PACKPBIBATH CMBICI OMOJIOTMYECKUX MOHATUH (BBLAETATh
UX XapaKTepHbIE MPU3HAKU, YCTAHABJIUBATH CBSI3U C IPYTUMU MOHATUSAMU);

OTIPEIeNIATh LENH JEATeNbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JIOCTIKEHUS,
COOTHOCHTH PE3YyJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BAaTh OMOJIOTMYECKUE TMOHATHS JUIs OObscHEHUs (aKTOB M SBJICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHAYKTUBHBIE, J€TYKTUBHBIE, 10 aHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH U IMPOTUBOPEUYUS B PACCMATPHUBAEMBIX SIBICHUSX, (OPMYIHUPOBATH BBIBOJBI U
3aKIIIOYEHUS;

IPUMEHATh CXEMHO-MOJENbHBIE CPEICTBA Ul MNPEACTaBICHUS CYIIECTBEHHBIX CBA3EH U
OTHOLIEHUH B H3ydaeMbIX OMOJOIMUECKHMX OOBEKTaX, a TAaKKe NPOTUBOPEYMH Ppa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIAH PELICHUS MIPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUANIbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIE€ATEIHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTaTOB LEJSM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOODAMHUPOBaTb W BBIIOJHATH pPa0OTy B YCIOBUSAX pPEaJbHOI0, BHUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPU PEILIEHUH )KM3HEHHBIX MTPO0JIeM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE TeHCTBH:

BJIaJIeTh HaBbIKAMM Y4eOHO-MCCIIEJOBATENbCKONM U HPOEKTHOH NesTeIbHOCTH, HaBbIKAMHU
paspelieHus MmpooieM, CIIOCOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOJIOB
peleHus MPaKTUUECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

HCIIOJIb30BAaTh pA3JIUYHbIE BUIBI JEATEIBHOCTH IO IIOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEepHpeTaly, npeoOpa3oBaHUI0 W MPUMEHEHHI0O B Y4YeOHBIX CHTYallUsX, B TOM 4YHCIE TIpHU
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(opMUpOBaTh Hay4HBIM TUN MBILIUICHUS, BIaJeTh HAyYHOH TEPMHMHOJIOTHEH, KIIOUEBBIMHU
MOHATUAMH U METOJIaMU;

CTaBUTh M (OPMYIUPOBaTH COOCTBEHHbIE 3a7a4M B 00pa3oBaTEIbHOM AEATENBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

BBISIBIIATh IPUYMHHO-CIIEICTBEHHBIE CBSA3H U aKTyaJU3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y
€€ pelIeHus], HaXOAUTh apryMEHTHI /IS JOKa3aTelIbCTBA CBOMX YTBEP)KJIEHUH, 3a/jaBaTh TapaMeTphl
U KPUTEPUU PELIEHUS;
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aQHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€ PELICHMS 3a/laul Pe3yIbTaThl, KPHTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTh, IPOTHO3MPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OLICHUBAThH MPHOOPETEHHBIH OTIBIT;

OCYIIECTBIISATh IIEJCHANIPABICHHBIM IMOWCK IMEpPEeHOCa CPEACTB U CIIOCOOOB JCHCTBHS B
podeCcCHOHABHYIO CPENY;

YMETb  IEPEHOCUTh 3HAaHUS B  IIO3HABaTENbHYI0 W  IPaKTUYECKyl0  oOlrnactu
AKHU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJIEM, IpEAJararb OPUrMHAJIbHBIE IOJXOAbl U PELIEHMS, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHMOpMaIuu (TEKCTe y4eOHOTO MOocoOwus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJOTMYECKHX CIOBapsX W CIPAaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHbIX, B VHTepHere), aHanM3UpoBaTh WH(OPMALMIO pA3IUYHBIX BHUIOB U (QopMm
MIpE/ICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl M TPUMEHATH pPA3IUYHbIE METOJbl TNPH TIOMCKE H OTOOpe
Ounosornueckoi nHPpopMaIuy, He0OX0IUMOM ISl BBITIOHEHUS YUeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCIOJIB30BAHUS WH(GOPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO  BBIOMpPATh ONTUMAIbHYIO (QOpMYy NpPEICTaBICHUS OHOJOTHYECKON
uHpopmanuu (cxemsl, rpaduky, TuarpaMmsl, TaOJIHUIBI, PUCYHKH U IPYTOe€);

WCIOJIb30BAaTh HAY4YHBIM $3bIK B KauecTBE CpeICTBAa Mpu paboTe ¢ OHOJOrHYecKOu
nHpopmalyend: TPUMEHSTh XUMHUYEcKHUe, (U3UYECKHE M MaTeMaTH4YeCKUEe 3HAKU U CHMBOJIBI,
dbopmynel, abOpeBUATYpy, HOMEHKIATYPY, HCIOJIB30BaTh U MpPeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIQJIETh HAaBBIKAMHM pAcHoO3HaBaHUS U 3alUThl  HMHGOpMauuu, HHOOPMALMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMHU 1€l CTBUSIMU:

1) odmenue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCeX cpepax )KU3HU, AKTUBHO y4acCTBOBATh B TUAJIOTE WU
JMICKYCCHU TI0 CYIIECTBY 00CYK1aeMOi TeMbl (YMEHHUE 3aJ]aBaTh BOMPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHUTEJIbHO BBITIOJHEHUS TMpeAjaraeMoi 3ajadyd, y4YUThIBaThb WHTEPEChl M COINIACOBAHHOCTD
MO3UIUHI APYTHX YYACTHUKOB AUAJIOTa WM AUCKYCCHUH);

pacrno3HaBaTh HeBepOaIbHbBIE CPEACTBa OOIICHNS, TOHUMATh 3HAYCHHE COLUAIBbHBIX 3HAKOB,
MPEANOCHIIOK BO3HHUKHOBEHHSI KOH(MIMKTHBIX CHUTYallMi, yMETh CMAr4aTb KOH(DIUKTBI U BECTU
MIEPETOBOPHI;

BIIAJIETh PA3IMYHBIMU CIOCOOAMH OOIIEHUS M B3aUMOJCHCTBUS, MOHUMATh HAaMEPEHHUS
JApYrux JHOAed, MPOSBIATh YBaKUTEJIbHOE OTHOIIEHHWE K COOECeHUKY M B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB.

2) coBMeCTHAasI 1esSITeIbHOCTD:

MOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHON pabOThl MpH
pemeHrr OMOJOrHMYecKord MpobaeMbl, 0O0CHOBBIBATE HEOOXOIMMOCTh NMPUMEHEHUS! T'PYMIIOBBIX
(dbopM B3aUMOJEUCTBUS NPH pelIeHNH y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEHCTBHH C Y4€TOM OOLIMX HHTEPECOB U
BO3MOYHOCTEHN KaX/I0TO 4je€Ha KOJUIEKTHBA;
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IIPUHUMATD L[EIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH U KOOPIMHUPOBATH AEHCTBUSA
110 €€ JOCTUKEHHUIO: COCTABJIATH IUIAH ACUCTBUH, PACIIPEEIIATH POJIM C YIETOM MHEHUN Y4aCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI;

OILICHUBATh KAUY€CTBO CBOETO BKJIAJa M KaXJI0TO YYaCTHHKA KOMaHbI B OOLIUI pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE IPOEKTHI, OLEHMBAThb WAEU C IO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh O3UTUBHOE CTPATETNUYECKOE TIOBEICHUE B PA3JINYHBIX CUTYaLUSX, IPOSIBIIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIHATUBHBIM.

OgiajeHHNe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

1) camoopranu3amnms:

HCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS AJIs BHISBJIEHUS MPOOJIEM U UX PEILIEHUS B dKU3HEHHBIX
M Y9€OHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM LIENEBBIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M TOCTYIKAax IO OTHOLICHUIO K WBOW MPHUPOAE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYKaIOINX;

CaMOCTOSITEJIBHO OCYIIECTBIISATh TO3HABATEIBHYIO JI€STEIBHOCTh, BBISBISATH IMPOOIIEMBI,
CTaBUTh U GOPMYIUPOBATH COOCTBEHHbIE 33/1a4l B 00Pa30BaTEIbHON AECSITEIbHOCTH U )KU3HEHHBIX
CUTYalHUsX;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEUICHHS MPOOJIEMbl ¢ YIETOM HMEIOUINXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEOUTEHUI;

JTaBaTh OLIEHKY HOBBIM CUTYaIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (DOPMUPOBAHUIO U TIPOSBICHHUIO ITUPOKOW APYAUIIMM B Pa3HBIX 00JIACTIX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYaI[UsiM, BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISIM;

BIIQJIETh HaBBIKAMH MO3HABATEJILHON peduieKcuH KaK OCO3HAHUS COBEpIIAeMbIX JACUCTBUN U
MBICIIUTEIBHBIX TPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUH, UCIOJIB30BaTh NMPUEMBI pediekcuu s
OIICHKH CUTYallluU, BEIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAIHU3E PE3ylbTaTOB ACITEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IpYTUX MIPU aHAJIU3€ PE3yJbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

INPEJMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHHs nporpaMMel COO mo Ouojoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crenupuyeckue st ydyeOHoro mpeamera «buosiorus» HaydHble 3HAHUS, YMEHUS U
crocoObl AEHCTBHUM IO OCBOCHUIO, MHTEPIIPETALIMH U TPe0OpPa30BaHUIO 3HAHUM, BUJIBI 1€ TETHOCTH
IO TOJIY4EHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAaHUH B pa3IMYHBIX YUEOHBIX CUTYalUsAX, a TAKKE
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B PpEAIbHBIX >XH3HCHHBIX CUTYaIlMsX, CBA3aHHBIX C Ouojoruei. B mporpamme mnpenmMeTHbIE
pe3yAbTAThI MPEACTABICHBI IO TOAaM 00y4eHUsI.

[IpeameTHbie pe3ynbTaThl OCBOEHUS yueOHOTO npeamera «buonorus» ¢ 10 knacce NOIKHBI
OTpaxkarb:

c(OPMHPOBAHHOCTh 3HAHWKA O MECTE W POJHM OWOJIOTUH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (POpMHpPOBaHMM COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHHBI MUpPA U
Hay4yHOTO MHUPOBO33pPEHMS, O BKJIAJE€ POCCUHUCKHUX U 3apyOEkKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE
onosornu, (PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEP)KAHHE OMOJOTMYECKUX TEPMUHOB M MOHATUMN: JKU3Hb, KIIETKA,
opranusM, MeTa0oyn3M (0OMEH BELIECTB U MPEBpallleHue YHEPruH), TOMEOCTa3 (CaMOPETyJIsaLus),
YpOBHEBasi ~ OpraHM3alusl  KUBBIX  CHUCTEM, CaMOBOCIIPOM3BEJIEHHE  (PEemnpoayKIus),
HACJIEICTBEHHOCTb, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3JlaraTb OHOJOTMYecKHe TeopuH (KJIETOYHas, XPOMOCOMHAas, MyTalllOHHas,
LEHTpaJIbHAs I0TMa MOJIEKYISIpHOM Onosiorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunosa)
1 y4eHHs (0 LEeHTpax MHOTrooOpa3usi U MPOMCXOXKIACHUs KylIbTypHbIX pacTeHuit H. Y. BaBuiosa),
OTIPEENATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yMEHHE BIaJeTh METOJaMH HAay4yHOTo MO3HaHMsS B Ouosiorvu: HaOJIOACHHWE M ONHCAHUE
YKUBBIX CHCTEM, ITPOLIECCOB U ABJICHUI, OpraHn3alys U IpOoBeIeHHE OMOJIOTMYECKOT0 SKCIIEPUMEHTA,
BBIJIBH)KEHUE TUTIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH MEX 1Y UCCIIEIyeMbIMU BETUYUHAMHU, 00bICHEHUE
MOJIyYE€HHBIX Pe3yIbTaTOB, UCIOJIb30BAaHHBIX HAYUHbBIX OHITHUH, TEOPHUI U 3aKOHOB, YMEHHE JeNaTh
BBIBO/IbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICNATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK IPOKApUOT U HYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BELIECTB U
IIPEBpAILEHUs] SHEPrUM B KIETKe, (POTOCHHTE3a, IUIACTUYECKOIO M DHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHMsS, WHAWBUIYaJIbHOTO Ppa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHUE NPUMEHSTh MOJIydeHHbIe 3HaHUS A OObSICHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUM, JUI NMPUHATUSA NPAKTUYECKUX PEIICHUH B MOBCEIHEBHON XXHM3HM C LIE€IbI0 OOecredeHus
0€30I1aCHOCTH CBOETO 3JI0POBbsI U 370POBbsl OKPY>KAIOLIUX Jr0/IeH, COOIIOAEHUS HOPM I'PaMOTHOTO
MIOBEJICHUsI B OKPYXKAIOLIEH NPUPOJHON cpene, MOHMMaHHE HEOOXOAMMOCTH MCIIOJIb30BaHMS
JOCTHXKEHUH COBpEMEHHON OMOJI0rMY ¥ OMOTEXHOJIOT U AJ1s1 PAllMOHATIBHOTO IIPUPOL0II0Ib30BAHUS;

YMEHHE pelaTh 3IEMEHTApHble TI'eHETUYEeCKHE 3aJaud Ha MOHO- M JAUrMOpuIHOe
CKpELIMBaHKE, CLIETIJICHHOE HACJIe0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS VIS
IpeJcKa3aHMs HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH J1JAOOPAaTOpHbIE U NpaKkTHYeCKHe paboThl, COOMIOAATh IpaBUiIa INPH
paboTe ¢ yueOHbIM U J1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHUE KpPUTHYECKH OLEHMBAThb U WHTEPIPETHUPOBATh HHGPOPMALHIO OHOJIOTHYECKOTO
COJiepKaHUs, BKJIIOYAIOIIYIO IICEBJIOHAyYyHbIE 3HAHHUS M3 pa3IMYHbIX HCTOYHHUKOB (CpelncTBa
MaccoBOil MH(OpPMAIUK, HAYYHO-TOMYJSPHbIE MaTepHajbl), 3TUYECKUE ACHEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHH, MEMIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE cOOOIIeHUs, 00001mas
OMOJIOTHYECKYI0 HH(POPMALIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh NOHATHIHBIN
anmapar OMOJIOTHH.

[IpenmeTtHbie pe3yabTaThl OCBOCHHS yueOHOTo npeamera «buomnorus» ¢ 11 knacce NOIKHBI
OTpaxkarTb:

c(OPMHUPOBAHHOCTh 3HAHUK O MECTe W POJM OWOJIOTUM B CHCTEME HAy4YHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA U
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HAyYHOTO MHPOBO33PEHHs, O BKJIQJE€ POCCHMCKHUX M 3apyOekHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE
O6nosoruu, (PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA [T PELICHHS KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJAEpkKaHHE OMOJIOTMYECKUX TEPMHHOB U MOHSTHUN: BUJ, NOMYJISALUA,
reHO(OH/I, SBOJIIOLUS, JBIDKYIIUE CUJIBI ((PAKTOPBI) IBONIOIHHU, IPUCTIOCOOIEHHOCTh OPTraHU3MOB,
BHUJI000pa30BaHUE, SKOJIOTHYECKHE (PAKTOPHI, IKOCUCTEMA, IPOTYLIEHTHI, KOHCYMEHTBI, PEIyLIEHTHI,
I[EeNY MUTAHUS, YKOJIOTHYECKasi TUpaMHu/ia, OMOTEOIeH03, brocdepa;

YMEHHME WU3jaraTb OHOJOrMyeckue Teopuu (dBomtonuoHHas Teopus Y. JlapsuHna,
CUHTETUYECKasi TEOPHs IBOJIIOLIMU), 3aKOHBI U 3aKOHOMEpPHOCTHU (3apopliieBoro cxoacrsa K. M.
bapa, yepenoBaHus riaBHBIX HampaBiieHud u mytedd spomouuu A. H. CesepuoBa, yueHus o
ouocdepe B. 1. Bepraackoro), onpenensiTe rpaHUIIbl UX MPUMEHHUMOCTH K )KMUBBIM CUCTEMAaM;

yYMEHHE BIaJIeTh METOJaMH HAy4dHOro MO3HaHMs B OWOJIOTHMH: HAONIOAEHHWE M ONMCAHUE
YKUBBIX CHCTEM, ITPOLIECCOB U ABJICHUH, OpraHn3alys U IpOBeJeHHE OMOIOIMUECKOT0 SKCIIEPUMEHTA,
BBIJIBH)KEHUE TUTIOTE3b], BBISIBJICHHE 3aBUCUMOCTH MEX /1Y UCCIIEIyeMbIMU BETUYUHAMHU, 0OBbICHEHUE
MIOJIyYE€HHBIX Pe3yJIbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX IOHITUN, TEOPUI U 3aKOHOB, YMEHHUE JI€TaTh
BBIBO/IbI HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPU3HAKH CTPOCHHUS OHOJOrMYECKUX OOBEKTOB: BHJIOB,
MOMYJISILIUM, MPOJIYLIEHTOB, KOHCYMEHTOB, PEAYILIEHTOB, OMOTEOIIEHO30B U AKOCUCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJEACTBEHHONM HM3MEHYHMBOCTH, €CTECTBEHHOTO O0TOOpa, BHUJI000pa30BaHus,
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBHS HKOJIOTUYECKUX (aKTOPOB HAa OpPraHU3MBbI, IEpeHoca
BEIIECTB M MOTOKAa SHEPTrHUH B HKOCHUCTEMAaX, aHTPOIOI€HHBIX M3MEHEHMH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX LIUKJIOB B Onocdepe;

YMEHHE MPUMEHATH IMOJIYYEHHbIE 3HAHUSA JUISl OOBSICHEHHS] OMOJOTMYECKHX IPOILIECCOB U
SIBJICHUH, JUIS TMPUHATUS MPAKTUUECKUX PELIEHUN B MOBCETHEBHOM JKHU3HM C IIEJIbIO OOecreueHus
0€30MMacCHOCTH CBOETO 3[I0POBBS U 30POBbs OKPYKAIOIIKX JIIO/IeH, COOMIOICHUSI HOPM TPaMOTHOTO
MOBEACHUA B OKpY)Kalollel NpUPOTHOM cpene, MOHUMaHUE HEOOXOIMMOCTH HCHOJIB30BaHUS
JOCTHKEHUI COBPEMEHHON OHMOJIOTHHU JUIS PallMOHAIIBHOTO IPUPOIOTIOIb30BaHUS;

YMEHHE peulaTh >JeMEHTapHble OWOJIOTUYECKHE 3a/lauM, COCTABJISITH CXEMBbl IEepeHoca
BEIIECTB U SHEPTUHU B IKOCHCTEMax (LIeMU MUTAHUSA);

YMEHHE BBINOJHATH JTAOOpaTOpHbIE W MpakTHUecKue paboThl, cOoOMI0aTh MpaBUia MpU
pabote ¢ yueOHBIM U JJa00PATOPHBIM 000PYIOBAHHUEM;

YMEHHME KpPUTUYECKH OLIEHUBAaTh U MHTEPHPETUPOBATH HHGOPMALMIO OHOJIOTHYECKOrO
COJIep’KaHHus, BKIIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHMSI M3 PA3JIMYHBIX MCTOYHHMKOB (CpelncTBa
MaccoBoi uH(pOpMalMU, HAyYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpuBaTh IJI0OATBHBIC
9KOJIOTHYECKHUE MPOOJIEeMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHME CO3/1aBaTb COOCTBEHHBbIC IHCBMEHHBIE M YCTHbIE COOOmIeHHs, 00o0mas
OMOJIOTHYECKYI0 HH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO MCIOJB30BaTh MOHATHIHBIN
anmapar OMOJIOTHH.
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COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3pb OHOJOTMM C OOIIECTBEHHBIMH, TEXHHYECKHMH W APYTHMH
€CTCCTBCHHBIMU HayKaMH, (QrIoco(uei, ITHUKOW, ICTCTHKOW H mpaBoM. Pomb Ouwonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTto1bl O3HAHUS KUBOM HPUPOJbl (HAOIIOAEHHME, IKCIEPUMEHT, ONMCAaHUE, U3MEpPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PA0OThI:

[Ipaktnueckas pabota Ne 1. «Mcnosp30BaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucteMsl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust Onosoruu. OTau4ne KUBBIX CUCTEM
OT HEOPTAaHUYECKOU MPUPOIBI.

CpoiicTBa OmocucteM W HWX pa3HooOpaswe. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIH, KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH, OMYJIAIIMOHHO-BUA0BON, YKOCUCTEMHBIN
(ObuoreoneHoTHYeCKHil), OOChHEPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxeMmbl: «OCHOBHBIE TIPU3HAKK JKU3HW», «YPOBHU OpraHM3aIlud IKHUBOU
IIPUPOABI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHHUE KJIETKH.

XVUMHYECKUHI COCTaB KIETKA. XUMUYECKHE JIEMEHTBI: MAaKpOIJIEMEHTBI, MUKPOJIEMEHTHI.
Bona u MuHEpaJIbHBIE BEILECTBA.

@OyHKIMM BOABI U MUHEPAJIbHBIX BellecTB B KieTke. [loanepxkanne ocMoTHueckoro danaHca.

benku. CocraB u ctpoeHue 6eak0B. AMMHOKHUCIIOTEI — MOHOMEpHI OenkoB. He3ameHumble u
3aMEHUMbIE AMUHOKHUCIOTbl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHU CTPYKTYpPbI O€JIKOBOI MOJIEKYIIBI
(mepBuYHas, BTOPUYHAsL, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUECKHE CBONCTBa OEJIKOB.
buonoruueckue GpyHkIy OEIKOB.

®epmeHTbl — Ouojoruueckue kartamuzaTopbl. CTpoeHue QepMmeHTa: aKTUBHBIA LEHTP,
cyocrpartnas cneuupuunocts. Kopepmentsl. Butamunpl. OTianuus GepMEeHTOB OT HEOPTraHUYECKUX
KaTaJau3aTopOB.

VYrieBopl: MOHOCaxapuibl (TJII0KO3a, pubo3a U 1e30Kcuprudo3a), aucaxapuisl (caxaposa,
JIAKTO3a) ¥ NMOJIMcaxapyuabl (Kpaxmall, IIIMKOTeH, 1eJUTi0103a). bruonorndyeckue GyHKIUHN YTI€BOIOB.

Jlunuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapoduasHO-rHAPO(OOHBIE
cBoiictBa. buosornueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OENKOB M JIMIUAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotnael — MOHOMEpPBI HYKJIEMHOBBIX KHUCIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

Hutonorus — Hayka o kietke. Kinetounas Teopus — npumep B3auMOJeHCTBUS Uel U pakToB
B Hay4yHOM MO3HAaHUU. MeToabl N3y4eHus KIETKH.

Knerka kak 1enoctHas kuBas cuctema. OOImue NMpU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MeMmOpana, mojekynsl JIHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oeka.
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Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotudeckas. (OCOOEHHOCTH CTpPOCHUS
poKaproTHUeCKOW KieTkH. Kietounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, MX (YHKIIHH.
[Ina3martnyeckass MemOpana, e€ cBoWcTBa W (QyHKHuH. LuTomnmasmMa u €€ OpraHOWIBI
OnaomeMOpanubie opranouabl kimetku: JIIC, ammapar [ombmku, muzocoMsl. [loyaBTOHOMHBIE
OpraHoOW/Ibl KJICTKU: MUTOXOHJIpUH, TiacTuabl. [Iporcxokaenne MUTOXOHAPUNA U TIacTui. Bumbt
mnactug. HememOpanHble OpPraHoubl KJIETKH: PUOOCOMBI, KJIETOUHBIH IEHTP, LEHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOUIOB KIIETKU. BritoueHus!.

SAnpo — perynsaTopHslii LeHTp KieTku. CTpoeHue siapa: sjepHas o0oJiouka, KapuoIuiasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHncTpauuu:

[Toptpertsr: A. JIeBenryk, P. I'yk, T. llIsanu, M. llneinen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Vunkunce, P. @panxnun, K. M. bap.

Huarpammbl:  «PacnpenesneHre XMMHUYECKMX  DJIEMEHTOB B  HEXKHBOW  MPUPOJIE»,
«Pacrnpenenenne XuMUYECKIX IEMEHTOB B )KUBOU MTPUPOJIE».

Tabmuubr u cxembl: «llepuonnueckas TaOnuia XUMHUYECKUX dJIEeMEHTOBY», «CTpoeHHe
MOJIEKYNBI BOJb», «bruocunTes Oenka», «CtpoeHue Moiekysbl Oenkay, «CtpoeHue depmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CrtpoeHune syKapHOTHYECKOU
KIeTKn», «CTpoeHMe JKUBOTHOW KIETKW», «CTpOEHHE paCTUTEIbHOW KIETKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIumuasn».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyJAOBaHHE i MPOBEACHHUS HAOIOACHHM,
U3MEpEeHul, HSKCIEePUMEHTOB, MHKpPOIpPENapaTbl PacTUTENbHBIX, JKUBOTHBIX U OaKTEepHaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopatopnas pabota Ne 1. «l/3ydyeHHe KaTaIMTHYECKOW aKTHBHOCTH (epMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlabGopaTtopnas padota Ne 2. «3ydeHue CTpOeHHsI KJIECTOK PACTCHHUH, )KUBOTHBIX U OaKTepui
[10J] MUKPOCKOTIOM Ha FTOTOBBIX MUKPOIIPENAPATAX U UX OTHCAHUEN.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOMeH BelecTB, WK METab0IM3M. ACCUMIIAIMS (TUTACTHYECKH OOMEH) U TUCCUMMIISIIHS
(oHepretnyeckuii oOMEH) — JBE CTOPOHBI E€IMHOTrO Tmpolecca Merabonuzma. Poiib 3akoHOB
COXpPaHEHUs BEIIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIM M rerepoTpodHblii. Poib ¢epmeHTOB B 00MEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunre3. CBetoBas u TeMmHOBasg (a3l ¢dorocuHTe3a. Peakuuu dorocuHTesa.
DddextuBHOCTH (hoTOCHHTE3a. 3HaueHUEe (POTOCHHTE3a JJIs KU3HU Ha 3emie. BrnusHue yciaoBuit
cpenbl Ha (POTOCHHTES3 M CIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UpYIIIne OakTepuu. 3HAYeHHE XEeMOCHHTe3a I >KU3HU Ha
3emue.

DHepreTudeckuii oOMeH B KieTke. Paciiennenue BemecTs, BoIACIECHUE U aKKyMYyIUPOBaHUE
SHEPruu B KIETKe. OTambl JHEepreTuueckoro odOmeHa. [nmukomus. bpoxeHwe u ero BUIBL
Kucnoposnoe oxucnenve, Wik KIeToyHoe nbixaHue. OxuciutensHoe GHochopHInpoBaHUe.
D¢ dexTHBHOCTH SHEPreTHIeCKOro 0OMeHa.

Peakium wmarpuuHoro cuHTe3a. [‘enermueckas wuHdpopmauus u JHK. Peanmzanus
TeHeTUYeCKON WHpOpMaIlMu B KIETKE. | eHeTHuUecKui KOJ W ero cBoiicTBA. TpaHCKpUIIIUS —
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matpuunblii cuate3 PHK. Tpancmsiuusa — OuocunTtes3 Oenka. Dtambl TpaHcmsuuu. KomupoBanue
aMHHOKHUCIOT. Pone pubocoMm B OuocunTese Oernka.

Hexnerounsie Gpopmbl )xu3HU — BUpYChI. MicTopust oTKpbITHs BupycoB (/1. M. IBaHoBCKwHiA).
OCOOEHHOCTH CTpOCHHS U JKM3HEHHOTO IMKIa BHUpYycOB. bakrepuodaru. bonesnu pacteHui,
KHUBOTHBIX M 4YEJIOBEKa, BBI3bIBaeMble BHpycamu. Bupyc mMmyHoxmedummra denoseka (BUY) —
Bo30ymutens CIIM/la. OOpatnasi TpaHCKpHUIIUMs, peBepTaza © HHTerpasa. I[Ipodumaktika
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumnu:

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

Tabmuie! u cxemsl: « Tunsl nuTanus», «Metabonu3zm», «MUTOXOHAPUSIY, « IHEPreTHUECKUN
obMen», «Xnopormiacty, «Potocuntesy, «Crpoenne JIHK», «Crpoenne um QpyHKIMOHUPOBaHUE
reHa», «Cunte3 Oenka», «l'eHernueckuil koa», «Bupyce», «bakrepuodarun», «CrtpoeHue u
»u3HeHHbIH nuka Bupyca CIIN/]a, 6akrepuodaray, «Permmukamus JTHK».

Ob6opynoBanue: monenu-anrumkanuu «Yasoenue [IHK wu tpanckpunuwms», «buocunres
6enka», «CTpoeHue KIeTKu», Moaenb cTpykrypst JJTHK.

Tema 5. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1ukn, wiM >KU3HEHHBIM 1MKI KieTku. WMHrepdasza u mwuro3. Ilpoueccsl,
npoTtekaomue B uHTepdaze. Perummkanus — peakuuss marpuuHoro cunresa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapUOTHIIL. JIMIITOMAHBIN ¥ TaIIOUHBIA XPOMOCOMHBIE Ha0OPHI.
Xpomatusl. [luTonoruueckre 0CHOBBI pa3MHOKEHUS U MHAUBUIYAJILHOTO Pa3BUTHS OPraHU3MOB.

Jenenne kinetkun — muto3. Ctaauu mMuto3a. lIponeccel, mpoucxoasimye Ha pa3HbIX CTAIUAX
MHUTO3a. BHOJIOrn4ecKuii CMBICII MUTO3a.

IIporpammupyemasi rubesb KJIETKH — aloTo3.

®opMbl pa3sMHOXKEHUSI OPraHU3MOB: OecIioyIoe ¥ NoJ0Bo€e. Buabl 6ecrosoro pa3MHOXKEHHUS:
JIeJICHUE HaJBOE€, MOYKOBAHHUE OJHO- M MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHHE, BETETATUBHOE
pasMHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHHE [UIS CEICKIUU.

[TonoBoe pa3MHOMXKEHME, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Craguu wmeiosa. Ilpormecchl, mpoucxondiive Ha cTagusix Meiosza. IloBenenue
XpoMmocoM B Meiio3ze. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MeEH03a.

I'ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK y *KHUBOTHBIX. [loyioBbIE *Kene3bl:
CEMEHHUKU U suyHUKU. OOpa3oBaHuEe M pa3BUTHE IOJIOBBIX KJIETOK — TaMeT (crepMaTo30uf,
AWLEKIIEeTKA) — cliepMaToreHes u oBorenes. OCOOEHHOCTH CTPOEHUS SIMLIEKIIETOK U CIIEPMAaTO30UI0B.
Onnonoreopenue. ITapreHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHANbHOE pa3BUTHE (AIMOpHOTEHe3). DTarmbl
SMOPHOHAIBHOTO Pa3BUTHUS y MO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTPyJsliUs, OPraHOICHE3.
[ToctamOproHanbHOE pa3BUTHE. THUIBl NOCTAMOPUOHAIBLHOIO Pa3BUTHUS: IMPSAMOE, HENpsMOe
(murHOYHOE). BnmsHue cpenpl Ha pa3BUTUE OPraHMU3MOB, (DAKTOpBI, CIIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct n paszBurue pacteHuil. OHTOreHe3 LIBETKOBOT'O PAaCTEHMsI: CTPOCHHE CEMEHHU, CTaIuH
pa3BUTHSL.

JdeMoncTpanum:

Tabmuuel u cxembl: «@OpMbI pa3sMHOXKEHUsT OPraHU3MOBY», «/[BoitHOE omIo0TBOpEHUE y
LIBETKOBBIX PacTeHMI», «BereraTuBHOE pa3MHOXEHHE pacTeHui», «JleneHue kieTku OakTepuii»,
«CTpoeHMe NOJIOBBIX KIETOK», «CTpoeHne XpOMOCOMBI», «KieTounslii ukin», «Perumkanus JJHK»,
«Mwuto3», «Meio3», «lIpamoe u Henpsmoe pa3Butue», «l'amMeToreHes y MIIEKONUTAIOIIMX U
4enoBeka», «OCHOBHBIE CTa MU OHTOTEHE3A».
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O6opynoBaHue: MHUKPOCKOI, MUKporpenaparsl «CrepMaTo30HIbI  MICKOMUTAIOIIETOY,
«Sinexnerka miekonuTaroniero», «Kapruokunes B KJIeTKax KOpeLIKa JyKa», MarHUTHas MOJEJIb-
anmuakanus «Jlenenue kierkn», moaens JJHK, moaens metadazHoi XpOMOCOMEI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuas padora Ne 3. «HabnroneHrne MuTO3a B KIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpENapaTax».

Jlaboparopuass pabora Ne 4. «lV3ydyeHuWe CTPOCHHUS TOJIOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTH M H3MEHYNBOCTH OPTraHU3MOB.

[Ipeamer u 3agaun reneTuxu. Vlctopust pa3BUTHS rTeHETUKU. POJIb TUTOIOTUM ¥ SMOPHUOJIOTHUHN
B CTaHOBJICHMM TE€HETHKU. BKJag poCCHIICKMX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE TE€HETUKH.
Metoapl TEHETHKH (THOPUIOJIOTHYECKUHM, [HMTOTCHETUYECKUN, MOJIEKYJISIPHO-TEHETUUYECKUN).
OcHOBHBIE TEHETHYECKHEe TMOoHATHUs. [eHeTHdeckass CHUMBOJMKA, HCIOJb3yeMass B CXemax
CKpEILIMBaHU.

3aKkOHOMEpPHOCTH  HACJEJOBaHUS  MPU3HAKOB,  ycTaHoBIeHHble [.  Mennaenem.
MonoruOpuaHOe CKpenuBaHue. 3aKOH €IMHO00pas3us ruOpuaoB mepBoro mokoseHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacIIeIIeHUs MPU3HAKOB. | umoTe3a unctoThl TameT. [loHOe 1 HemomHoe
JTIOMUHUPOBaHUE.

JlurnbpuaHoe  cKpemMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACJCJAOBAHHS  MPU3HAKOB.
[{uTtoreHeTHYECKHE OCHOBBI JTUTHOPUIHOTO CKPENIMBAHMS. AHATU3UPYIONIEE CKpEIIUBAHHE.
Hcnonp30Banme aHATM3UPYIOMIETO CKPEIIUBAHUS IS ONIPEACIICHUS TEHOTHIIA 0COOM.

CuemieHHOe  HacnefoBaHWe Tpu3HakoB. PabGora T. Moprama mno  CHEMJICHHOMY
HacJeA0BaHUIo reHoB. HapyllieHre clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

I'eneruka mona. XpoMOCOMHOE OMNpeAesIeHUE Moja. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsle U rereporaMeTHble Opraiu3Mbl. HacinenoBanue npru3HakoB, CHEIJIEHHBIX C TIOJIOM.

N3meHnunBoCTh. BHUibl MN3MEHUUBOCTH: HEHACIIEACTBEHHAS U HacleACTBeHHas. Ponb cpelbl B
HEHACJIEICTBEHHOM  M3MEHYMBOCTU. XapaKTepUCTHKA  MOJU(PUKAIUOHHON  H3MEHUYUBOCTH.
Bapuannonsslii psin v BapuanuoHHas Kpuas. Hopma peakiuu npusHaka. KosmuecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW W3MEHYUBOCTH.

HacnenctBennasi, wid TeHOTHNHMYECKas, U3MEHYMBOCTh. KOMOMHATHBHAs W3MEHYUBOCTb.
Meii03 1 oJI0BOI Mpo1iecc — 0CHOBa KOMOMHATUBHONM U3MEHUMBOCTH. MyTallMOHHAsA H3MEHUYUBOCTb.
Knaccudukanuss myrauuid: TeHHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W HPUYUHBI MYTaIU.
Myrarennbsie ¢GakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HAacieICTBEHHOW m3meHunBoctH H. W.
Basunoga.

BuesgepHas HacIeICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETHKM YEJIOBEKa:
reHealoTUYecKuii,  ONM3HENOBBIN,  [UTOTEHETHYECKUH, OMOXMMHUYECKUH,  MOJEKYISIPHO-
reHeTudeckuid. COBpPEMEHHOE OIpEIeNIeHHEe TIE€HOTHUIA: IOJHOT€HOMHOE CEKBEHUPOBAHHME,
TeHOTUIIUPOBaHUWEe, B ToM uucie ¢ mnomoinsto [I[[P-ananusza. HacnenctBennslie 3a0oJieBaHUS
4elnoBeKa: TeHHbIe 00JIe3HU, OOJIE3HH C HACIIEACTBEHHON MPEIpaclooKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTuyeckue M reHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIETKU. [IpUHIMIBI 310pOBOTO
oOpa3a XW3HH, AUATHOCTUKH, MPOQPHUIAKTUKH U JICYCHUsS TeHETHYecKux Oomne3zHedl. Meauko-
F€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUYEHHE MEIUIMHCKON TE€HETUKH B MPEIOTBPAIICHUH H
JICYCHUU TeHETUYECKUX 3a00JIeBaHUN YEIIOBEKA.

JdemoHcTpaumnu:
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[optpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumocdeesn-
Pecosckuii, H. Y. BaBuios.

Tabmuier 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHWE M €ro IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacIIeIJICHUS U €ro MUTOTEHETUIeCKast OCHOBA», «3aKOH YMCTOTHI TaMeTy, «lurubpunnoe
ckpemuBanue», «lluTosornueckue  OCHOBBI ~ AUTMOPUAHOIO  CKpelIMBaHUS», «Meilo3y,
«B3auMoielicTBrE AJJIEIBHBIX T'€HOBY, «I €HETUYECKHE KapThl PACTEHUM, KUBOTHBIX U YEIIOBEKAY,
«l'enetnka mojna», «3aKOHOMEPHOCTH HACIEIOBAHUS, CUEIJIEHHOTO C ToJiom», «KapuoTumsl
YelloBeKa W KUBOTHBIX», «Bumel w3MeHUHBOCTHY, «MoauduKanMoOHHAsS W3MEHUYUBOCTHY,
«HacnenoBanue pe3yc-pakropa», «I'eHeTHKa TpyI KpoBu», « MyTallMOHHAS N3MEHUYHUBOCTHY.

O6opynoBanue: wmojenu-anmnkanuun «MoHoruOpugHoe ckpemuBaHuey, «HemnosHoe
TOMUHUpOBaHUEY, «Jlurubpunnoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON H
Mukponpenapar «J/lpo3zopuna» (Hopma, MyTanuu (QOpMbl KpbIIbEB M OKpacKU Tena), repbapuit
«I"'opox MmoceBHOW».

JlabopaTopHble U NPAKTH4YECKUE PadOThI:

JlabopaTtopnast pabora Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKpENIUBaHUs Y AP030(PHIIBI Ha TOTOBBIX MUKPOIIPETIapaTax».

JlabopaTtopnast pabota Ne 6. «M3ydueHne MoaupUKaIMOHHON W3MEHUYMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO Psfia U BApUALIMOHHON KPUBOI».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30pmiIbl Ha TOTOBBIX
MHKpOTIpenapaTax.

[Tpaktuueckast padota Ne 2. «CocTaBlI€HUE U aHAIN3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknysi Kak HaykKa U MPOUECC. 3apOXkKIACHUE CENeKIMU U Jomectukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKICHUS M MHOTO0Opa3us KyJIbTYpHBIX pacTeHuil. LleHTpsI
MIPOUCXOKACHUS JOMAIIHUX )KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIC METOJBI CENeKIMU. MacCOBBIi M WHAUBUAYAIbHBIM OTOOPHI B CEJICKIIMH
pactenuii U xUBOTHBIX. OIleHKa 3KCTepbepa. BIu3Kopo/CcTBEHHOE CKpellMBaHWE — WHOPHUIMHT.
Uucras nunus. CkpenuBaHUe YUCTHIX JIMHHUKA. ['eTeposuc, niam rubpuaHas cuia. HepoacrtBeHHoe
CKpelMBanue — ayropuauHr. Otnanénnas rudpuauzanus u e€ ycrnexu. VIcKyccTBeHHBIN MyTareHes
Y MOJIy4E€HHE MOJUIIONI0B. JIOCTUKEHHUSI CENEKIIMY PACTEHUM, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOACTBA. ['€HHAas MHXKEHEpHs. OTallbl CO3JAHMS
pekomOunantHo JIHK wu Tpancrennsix opranu3moB. Kierounas wumkeHepus. KieTodnbie
KyIbTypbl. MHUKpPOKJIOHAJbHOE pa3MHOXEHUE pacTeHuid. KIoHMpOBaHHME BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U dTHUeckue mpoodieMbl. MO — reHetnuecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JemoHcTpauu:

[optpetsr: H. Y. Basuios, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHos.

Tabmuier u cxembl: kapta «LIeHTpbI TPOUCXOXIEHUS W MHOTO0Opasusi KyIbTYpPHBIX
pacteHuii», «llopoasl ITOMAMIHUX >KMBOTHBIX», «CopTa KyIbTYPHBIX pacTeHuin», «OtnanéHHas
rubpuamzanus», «Pabotel akamemuka M. @. HWBanoBay, «[lomummonaus», «OOBEKTHI
OuoTexHoorum», «Kiaerounsie KyabTyphl U KIOHUPOBaHUEY, «KOHCTpyHpOBaHHE U IEPEHOC TEHOB,
XpPOMOCOM.

O6opynoBaHue: MYISDKH IUIOAOB M KOPHEIJIONOB IUKUX (OpM U KYyJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:
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Okckypeusi «OCHOBHBIE METOJIbI U JIOCTHXKCHHS CEJEKIIMM PAacTeHUH U JKUBOTHBIX (HA
CCJICKIIMOHHYIO CTaHIMIO, IUJIEMEHHYIO (epMy, COPTOUCHIBITATEIBHBIN yYacTOK, B TEIUIUYHOE
XO03SIICTBO, JTA00PATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IICHTPA)Y.

11 KJIIACC

Tema 1. DBosronOHHAs OHOJIOTHS.

[Ipeanocelnku BOZHUKHOBEHUS SBOJIONMOHHON TEOpUU. DBOTIOIMOHHAS TEOPUs U €€ MECTO
B Onosoruu. BriusiHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTHX HAYK.

CeunerenbcTBa 3BoJIOLNH. [[aneoHTOIOTHYECKHE: TOCIEI0BATENIHOCTD MOSIBJICHMSI BUJIOB B
MaJIEOHTOJIOTUYECKON JIETOMHCH, NepexoaHble GopMbl. buoreorpaguyeckue: cXoACTBO U pa3inyue
(dayH u ¢10p MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHEe: CXOJACTBA M DPA3IU4YUs SMOPHMOHOB pa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, AaHAJOTUYHbIE, pPYIUMEHTApHbIE  OpPraHbl,
aTaBU3Mbl. MOJEKYISIpHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
MeTaboIMYECKHUX MyTeil y BCeX OPraHu3MOB.

OposmoroHHass teopuss Y. JlapBuHa. IIpennocbulku BO3HMKHOBEHMS JIAPBHHHU3MA.
JIBUKyIIME CUITBI 3BOJIIONUHN BUJOB 10 /{apBUHY (M30BITOYHOE pa3MHOXKEHHE NPH OTPAHUYEHHOCTH
pecypcoB, HeonpeenEéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIecTBOBaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

Muxkpososmtorus. [Tomysius Kak eJuHIIa BUa U BOJIOIHUH.

JIBwxkymue cwibl ((pakTopbl) SBOMIONWKA BUAOB B MpUpojae. MyTallMOHHBIN Tpoiecc
KOMOMHATHBHAsI U3MEHUYUBOCTh. [lonmymsiimoHHbIe BOJIHBI U Apeiid reHoB. M3onsnus u Murparusi.

EcrectBennsiit 0TO0p — Hampasistomuid GakTop sBomroruu. @opmMbl €CTECTBEHHOTO 0TOOPA.

[Ipucrnoco6aeHHOCTh OPTaHU3MOB KaK Pe3yJbTaT ABOIONKU. [IpuMephl nmpucrnocobaeHuit y
Opranu3MoB. ApoMOpP(O3bl U UIMOATATITALIHH.

Bun u BugooGpazoBanue. Kpurepun Buma. OcHoBHble (opMbl BHI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHYECKOE.

MaxkposBomtonusi. PopMbl  3BOJIONUU: (PHUIIETUYECKAs, JAUBEPreHTHas, KOHBEPreHTHas,
napajuiensHas. HeoOpatuMocTh SBOIOIHH.

[IpoucxoxaeHue OT HeCHeHMATU3UPOBAHHBIX TIPpeaKoB. [Iporpeccupyromas crnenuanu3anus.
AnantuBHas paguaius.

JdeMoHcTpanum:

[Hoptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mromnep, A. H. CeBepros.

Tabnuie! u cxembl: «Pa3BuTHE OpraHMUECKOro MUpa Ha 3emiiey, «3apo by MO3BOHOUYHBIX
KUBOTHBIX», «ApxeonTepukc», «Dopmbl O0OpbOBI 3a cyiiecTBoBaHHE», «EcTecTBeHHBIH OTOODY,
«MHoroobpa3ue copToB pacTeHHil», «MHOroodpasue TOpoJa >KUBOTHBIX», «llomymsaiumny,
«MyTtanoHHass U3MEHYHBOCTHY», «Apomopdo3by, «Mauoamantanum», «OOmas aereHepanus»,
«/IBmxymue cuibl 3Boonuny, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsuna», «bopnba 3a
cymecTBoBaHue», «IIpucrnocobieHHOCTs opraHu3MoBy, «l'eorpaduueckoe BUI000pa30BaHHUEN,
«DKOJIOTHUECKOE BUI000pa30BaHUE».

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMHU THUTIAMH OKpPACKH, HAOOp IIIOI0B U
ceMsiH, Koyekius «[IpuMepsl 3alUTHBIX MPUCITOCOONICHUN Y JKUBOTHBIX», MOJelb «OCHOBHBIE
HaIpPaBJICHUS YBOJIIONUNY», 00bEMHas MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJUIeKIusS «DOpMBI COXPAaHHOCTH HCKOIMAEeMBbIX
KUBOTHBIX M pacTeHHil», mojenb anmiukanus «llepekpéct xpoMocomy, BiIaKHbIE IpenapaThl
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«PazButne Hacekomoroy, «Pa3BuTHe NATYmIKNY, MUKponpenapaT «Jpo3oduna» (Hopma, MyTauu
(OpMBI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGopatopnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmnucaHue TPUCIOCOONICHHOCTH OpraHu3dMa # e
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE ’KU3HU Ha 3emJie.

JloHayuHble TpPEJCTaBICHUS O 3apOKJIEHUM XU3HU. HayuHble TMmoTe3bl BOZHHKHOBEHUS
KU3HU Ha 3emuie: aOuoreHe3 M maHcrnepMmus. XUMHUYEcKas 53BOJIIOLUSA. AOHOTCHHBIA CUHTE3
OpraHMYECKUX BEIECTB M3 HEOPraHMYECKUX. DKCIIEPUMEHTAIBbHOE MOATBEPKIACHUE XMMHUYECKOU
sBommony. HavanbHble stanbl 6nonorndeckoit spomonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. I[lepBble KIETKM M HMX 3BOJIOLUS.
®opMUpOBaHNE OCHOBHBIX I'PYII )KMBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o spam U nepuoaam. Karapxeit. Apxeiickas U npoTepo30oicKas
apbl. [laneosolickas spa u e€ nepuoabl: KeMOPHUICKUNA, OPJOBUKCKUHN, CUITYPUNCKHM, TEBOHCKHM,
KaMEHHOYT OJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKHI, MEIOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBBIN, AaHTPOTIOT€HOBBIM.

XapakTepucTUka KIMMaTa U Te0JIOrM4ecKux mporeccoB. OCHOBHBIE ATambl 3BOJIIOLHU
PacTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMopdo3bl y pacTeHul 1 )kUBOTHBIX. [losiBIEHNE, paclBeT U
BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHupa Kak OTpakeHHe 3BOJoUUU. OCHOBHBIE CHCTEMAaTHYECKHE
IPYIIbI OPraHU3MOB.

DOBOJIONMS  4YeloBeKa. AHTpPOMNoOJIOruMs Kak Hayka. Pa3BuTue mnpencraBieHUd O
MIPOUCXOXKICHUN YesloBeKa. MeTo/ibl u3yueHus anTpornoreHeza. CXoJacTBa U pa3inyus YeloBeKa U
XKUBOTHBIX. CHCTEeMaTHYeCKOe MOJI0KEHUE YeIoBeKa.

HBuxymue cunbl  (akrtopbl) aHTpomnorene3a. HacnencTBeHHass UW3MEHYUBOCTh U
€CTeCTBeHHbIN 0TOOp. OO1IecTBEHHBI 00pa3 KU3HU, U3TOTOBJIICHUE OPYIUI TpyAa, MBIILICHUE,
peub.

OcHOBHBIE CTaIUU M BETBU HBOJIOLMU YEJIOBEKAa: aBCTPAIONMUTEKH, UeNOoBEK YMEIbIH,
UYenosek npsimoxosaiuii, YenoBek HeaHIepTaabCckuid, YenoBek pasymHbiil. Haxolku Mckomaembix
OCTaTKOB, BpeMsl CYIIECTBOBAaHMsS, 00OJACTh pacHpoCTpaHEeHHs, 0O0BEM TOJOBHOTO MoO3ra, o0Opas
KU3HU, OPYIHSL.

UYenoseueckrne pacbl. OCHOBHBIE OOJBIIME pachl: €BpOIeouIHAas (eBpasuiickas), Herpo-
aBcTpanmouaHas  (PKBaTOpuaibHasl),  MOHrojioujgHas  (a3uaTcKko-amMepukaHckas).  UepTsl
MIPUCTIOCOOIEHHOCTH MPEICTAaBUTENEH YEIOBEYECKHX pac K YCIOBHSIM CyIllecTBOBaHUA. EquMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdeMoncTpanum:

IToptpersr: @. Penu, JI. Ilactep, A. M. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabmuuel u cxembl: «Bo3nukHoBeHne CoJHEUHON cUCTeMbl», «Pa3BUTHE OpPraHMYECKOTro
mupa», «PactutenpHas knetka», <« KuBotHas kinerka», «lIpokapuoTnueckas — KieTKay,
«CoBpeMeHHasi CUCTEMa OPraHU4ecKoro Mupa», «CpaBHEHHWE aHATOMHUYECKHMX YEPT CTPOCHHS
YejoBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBbIE MeCTa MaJCOHTOJIOTMYECKMX HaXOJO0K
IIPEIKOB COBPEMEHHOIO uejoBeKa», «[lpeBHeilmne moan», «lpeBHue mogu», «llepBbie
COBPEMEHHBIE JIION», «HeI0BeuecKne paco».

Ob6opynoBanue: Mymspku — «lIpoucxoxkaenue uyenoBeka» (OIOCTBI  aBCTPAIONMTEKA,
NUTEKaHTpOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKH WIM H300paKeHHs KaMEHHBIX OpYIHi
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MEPBOOBITHOTO YellOBeKa (KaMHU-YOTMIIEphI, pyOmia, ckpeOia), reoxXpoHosornyeckas Tabiuia,
KoJUIeKIUs «POPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble U MPAKTHYEeCKUE PAdOThI:

[MpakTaeckas padora Ne 1. «/3yueHue MCKOMAaEMbIX OCTATKOB PACTCHHM U JKUBOTHBIX B
KOJUIEKLIUSIX).

OKCKypcHusi «IBOJIOLUS OPraHMYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBbIM WM
KpaeBeIYECKUI My3ei).

Tema 3. Opranusmsl H OKpY:Kalolas cpeaa.

DKoJIoTUs KaK HayKa. 3aJ1auM U pa3/iesbl IKOJIOTUNA. MeToabl 3KOJOTHYECKUX UCCIEA0BAHNUMN.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENTOBEKA.

Cpenpt oOWTaHUsT  OPraHU3MOB: BOJIHAS, HA3eMHO-BO3/yIIIHAs, MOYBEHHaA,
BHYTPHOpPTaHU3MEHHAsI.

Oxosornueckue (daktopel. Kiaccudukamus SKoJoruueckux (HakTopoB: aOUOTHUYECKHUE,
OMOTHYECKHE U aHTpOIoreHHsble. JlelicTBrEe IK0JIOTnYecKUX (PaKTOPOB HAa OPraHU3MBbI.

AOuoTtuyeckne  GakToOpepl:  CBET, TeMIeparypa,  BIAXHOCTb.  DOTONEPUOAM3M.
[IpucnocobaeHunss Opranu3MoB K JeicTBHIO abnoTHyecKkux pakTopoB. buonornueckre puTMel.

buotnueckue dhakTopel. Busmbl 0MOTHYECKUX B3aUMOICHCTBUIM: KOHKYPEHIIHS, XUIITHUYECTBO,
cum6uo3 u ero ¢opmel. [lapasuTusm, koomepanusi, MyTyajin3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHWYECTBO). AMEHCaIu3M, HEUTpalu3M. 3HaueHWE OWOTHYECKUX B3aMMOJCUCTBUN IS
CYIIECTBOBaHUS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnonmyisiuu. OCHOBHbIE TOKa3aTeld  MOMYJISIINU:
YUCJIEHHOCTb, INIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpallks. JJMHAMHUKA YUCIEHHOCTH
MOMYJISALIMY U €€ Peryisiusl.

JdemoHncTpaumnu:

[Toptpetsr: A. I'ym6onsar, K. @. Pynwe, O. ['exkens.

Tabmuupl u cxeMbl: kapta «lIpupomnbpie 30HBI 3emany, «Cpeapl 0OUTaHHUS OPraHU3MOBY,
«DoTonepuoauzmy, «llomynsauuny, «3akOHOMEPHOCTH POCTA YUCIIEHHOCTHU MOMYISIIIMA HHPY30PUH -
Tydenbkuy, «[lumespie nenmy.

JlabGopaTopHble M IPAKTHYeCKHE PadOThI:

JlaGopaTtopnas padota Ne 3. «Mopdosorudeckne 0COOCHHOCTH PaCTEHUH W3 pa3HBIX MECT
oOUTaHUSDY.

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

[Ipaktuueckas padorta Ne 2. «[loc4€T MIOTHOCTH MOMYJNSIMMA PA3HBIX BUIOB PACTCHUID.

Tema 4. Cood1recTBa M 3K0J0rH4ecKHe CHCTEMBI.

Coo0r1ecTBO Opranu3MoB — 0uoieHo3. CTpyKTypbl OMOIIEHO3a: BUI0BasI, TPOCTPAHCTBEHHA,
Tpoduueckas (rumieBas). Buabi-nomuaanTel. CBs3u B OHOIICHO3E.

Dkonorudeckre cuctembl (dKocuctembl). lloHaTne 00 skocucTeMe U OHOTeOIeHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBI KOCUCTEMBI: MPOAYIIEHThI, KOHCYMEHTHI, peylieHThl. KpyroBopor
BEIIECTB U IOTOK dHEPTuu B dkocucteme. Tpodudeckre (MUIEBbIe) YypOBHU dKOcHCTEeMBI. [TuiieBbie
nenu u cerdu. OCHOBHBIE TOKa3aTeNd SKOCHCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTHUYECKUE
MUpaMHUIbI: TPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA OKOCHUCTEM: YCTOWYMBOCTb,
camoperyinsanus, pazsutue. Cykueccus.

[Ipupoanble BPKOCHCTEMBL. OKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WIH
HIIMPOKOJIMCTBEHHOIO Jieca.

AHTpOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOosKkocucTeMbl. buonornueckoe u
X034iCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.



22

buopaznooOpasue kak ¢axTop ycroiiumBocTH 3KOocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panunpl, coctaB u cTpykTypa 0unochepsl. XKupoe
BemecTBO U ero pyrkiuu. OcodbeHHocTn Onocdepsl Kak ro0anbHON 3KOCUCTEMBI. [lnHaMuueckoe
paBHOBecue u 0OpaTHasi CBsi3b B OHocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHUYECKME LMKIBI 3JIEMEHTOB (yriepoja, azoTa).
3oHanpHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTBo B Onocdepe 3emiu. AHTpOIOreHHbIE U3MEeHEeHUs1 B Ouocdepe. ['mobabHbIe
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiectBoBanue mpupoabl U denoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3usi Kak OCHOBa
ycroitunBoct Omochepsl. OCHOBA PalMOHATIBHOTO YIPABICHHUS MPUPOIAHBIMH PECypcaMu U HX
ucnoJib3oBanue. JlocTKkeHns OMOIOTUH U OXpaHa MPUPOIbI.

JdemoHncTpauuu:

[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupr n cxemsl: «lIumessie nenu», «buoneHos: cocraB u crpykrypa», «lIpupoansie
coobmectBa», «llemun mnuraHus», «Okojoruyeckas nupamunay, «buochepa u uyenoBex»,
«IKOoCUCTEMA IMPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMA XBOMHOTO Jiecay, «buoienos BomoéMay,
«ArporeHo3», «II[pumepHbIe aHTPOTIOTE€HHBIE BO3ICUCTBUS HA IPUPOAY», «BaxkHeWIIne nCTOYHUKU
3arpsi3HEHUs1 BO3JyXa M TPYHTOBBIX Boja», «llouBa — BakHelinas cocrapistomas O6uocheps»,
«DaxTopsl merpaganuu mouy, «llapaukoBsiit 3 dexTy, «DaKTophl paInOAKTHBHOTO 3arps3HEHUS
ounocdepr», «Ob61mas ctpykrypa ouochepsn», «Pacnpocrpanenue xxu3nu B onocheper», «O30HOBBIN
aKkpaH omocheps», «kKpyroBopot yriepona B ouochepe», «kKpyroBopot a3zota B mpupoIie».

O6GopynoBanue: MojeNb-anmuIMKaIus « TunuaHbsie OUOIEeHO3bI», repbapuii «PacTurenbHbie
coobmiecTBa», Kojulekiuu «buoneHo3», «BpenuTenn BaKHEWIIMX CEIbCKOXO3HCTBEHHBIX
KYyIbTyp», TepOapud M KOJUIEKUWM PACTeHMH M JKMUBOTHBIX, MPHHAUICKANINE K Pa3HbIM
9KOJIOTUYECKUM TpymmaM oaHoro Buma, Kpachas kuura Poccuiickoii denepariu, n300pakeHUs
OXpaHsSIeMbIX BUJIOB PACTEHUI U )KUBOTHBIX.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

No KoJymmyecTBo yacos duexkTpoHHble (¢ poBbIE)
i HaumeHoBaHue pa3aesioB U TeM MPOrpaMMbI Beero | KP IIP | o6pasoBaTennmmte pecypeh:
1 buonorus kak Hayka 2 0.5 | bubmuoreka LIOK https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M MIX OpraHu3alus 1 bubnunoreka [IOK https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHHE KIICTKH 8 1 bubnunoreka [IOK https://m.edsoo.ru/7f41¢c292
4 KuzHenesaTeNIbHOCTh KIIETKH 6 1 bubmmorexa LIOK https://m.edsoo.ru/7f41¢292
5 g;iﬁ:l’:;;};“e 1 HHHBHAYAIRHOC PASBITHE 5 1 | BuGmnorexa LIOK https:/m.eds00.ru/7f41c292
HaciencTBeHHOCTh U M3MEHYMBOCTh OPraHU3MOB 8 1.5 | bubaunoreka [IOK https://m.edsoo.ru/7f41c292
Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH 3 1 bubnunoreka 1IOK https://m.edsoo.ru/7f41¢c292
PesepBHOE Bpems 1 bubmuoreka I1OK https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 4
11 KJIACC

Ne KoanyecTBo yacos duaexkTpoHHble (LU poBbIe) 00pazoBaTebHbIE
HaumeHnoBaHue pa3aesioB ¥ TeM MPOrPaMMbI

n/m Bcero | KP P pecypcbl

1 DBOJIFOIMOHHAA OUOJIOTHS 9 1 bubmoreka IIOK https://m.edsoo.ru/7f41cc74

2 Bo3HUKHOBEHUE M pa3BUTHE )KU3HU Ha 3emiie 9 1 0.5 bubaunoreka IOK https://m.edsoo.ru/7f41cc74

3 OpraHu3Mbl ¥ OKpYyIKarolas cpeaa 5 1 bubaunoreka IOK https://m.edsoo.ru/7f41cc74

4 Coo0111ecTBa U SKOJIOTHYECKHE CUCTEMBI 9 1 bubmmoreka IIOK https://m.edsoo.ru/7f41cc74

5 Pe3epBHOE Bpems 2 bubmuorexa LIOK https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 2.5
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CIIOCOBbI OHEHKHU JOCTU/XKXEHUA YHAIIUMUCA ITVNTAHUPYEMBbIX
PE3YJIbTATOB

3a ycTHBIH 0TBET, ONPOC, T0KJIA/L

OueHkKa «5» CTaBUTCH, €CJIH YYALIUICS:

1. Iloka3piBaeT riay0OKO€ U MOJHOE 3HAaHUE M IIOHMMaHUE BCEro MPOrpaMMHOIO MaTepuala;
IIOJIHOE MIOHMMAHME CYIIIHOCTH PACCMATPUBAEMBIX ITOHATHH, IBJICHUM U 3aKOHOMEPHOCTEM, TEOPUH,
B3aMMOCBSI3EH.

2. YMeer cOCTaBUTH TOJIHBIA M TMPaBUIbHBI OTBET HAa OCHOBE M3YYEHHOTO MaTepuaa;
BBIJICJISITH TJIaBHBIE TIOJIOKEHHS, CAMOCTOSITENIBHO MOITBEPKAATh OTBET KOHKPETHBIMHU ITPUMEPAMH,
(dakTaMu; CaMOCTOSITEIBHO M apryMEHTUPOBAHO JieNaTh aHalu3, O0O0O0OIEHHUs, BbIBOJBI;
YCTaHaBIMBATh MEXIPEIMETHbIE CBSI3M (HA OCHOBE paHee MPUHOOPETEHHBIX 3HAHUN) U
BHYTPHUIIPEIMETHBIE CBSI3U, TBOPUYECKH MPUMEHSTH MOJTYYCHHBIC 3HAHUS B HE3HAKOMOW CUTYAIINH;
MOCJIEI0BATENIbHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0€30mMMO0YHO HW3JaraTh y4eOHBINM Marepual.
YMeeT cocTaBiAiTh OTBET B JIOTUYECKOM TMOCIEIOBATENIbHOCTH C HCIOJIb30BAaHUEM MPHUHITON
TEPMUHOJIOTUH; JIeNlaTh COOCTBEHHBIC BBIBOJABI, (HOPMYIUPOBATH TOYHOE ONpEAeTeHuEe |
HCTOJIKOBAaHNE OCHOBHBIX MOHATHHN, 3aKOHOB, TEOpUi. MOXKET MPU OTBETE HE MOBTOPSITH JOCIOBHO
TEKCT y4eOHMKA; CAMOCTOSITENIbHO U PAllMOHAIBHO MCIIOJIb30BaTh HATJISIHBIE TOCOOMS, CIIPaBOYHBIE
MaTepuaibl, y4eOHHWK, JOMOTHUTEIBHYIO JUTEPATypy, NEPBOUCTOUYHUKH; MPUMEHITH CHCTEMY
YCJIIOBHBIX OOO3HAYEHWW TpPU BEACHUHW 3aIUCEH, COMPOBOXKJIAIOIIUX OTBET; HCIIOIH30BaTh IS
JI0Ka3aTeNIbCTBA BHIBOIOB U3 HAOMIOEHUI U OIIBITOB.

3. CaMOCTOSITENTFHO, YBEPEHHO U 0€301IHO0YHO MTPUMEHSIET MOJIyYeHHbIE 3HAHUSI B PEILIEHUN
npoOieM Ha TBOPUYECKOM YpPOBHE; JONMYyCKaeT He OoJjiee OJHOrO HeNouéTa, KOTOPBIM JEerko
WCTIPABIISICT MO TPEOOBAHUIO YYHMTENSA, MMEET HEOOXOIWMBIE HaBBIKM DPabOTBI ¢ Tpubopamwy,
yepTexaMu, CXxeMaMu, rpadukamu, KapTaMH, COMyTCTBYIOIIMMHU OTBETY; 3aIIUCH, COMTPOBOK/IAOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Onenka «4» CTAaBUTCH, €CJIM YYalIHiics:

1. Iloka3piBaeT 3HAaHUA BCETO HM3YYEHHOTO MPOTPAaMMHOro Mmarepuana. JlaéT mojHbeld u
MPaBWJIbHBIN OTBET Ha OCHOBE W3YYEHHBIX TEOPHii; JOMyCKaeT HE3HAuWTEelIbHbIE OMIMOKH U
HEZOYETHl TMPU  BOCIPOU3BEACHUU M3YYEHHOIO MaTepuana, HeOOJbIINE HETOYHOCTU MpuU
WCIOJIb30BAHMM HAyYHBIX TEPMHHOB WJIM B BBIBOJAX, 0000IIeHUAX U3 HaOmoaeHuid. Martepuan
U3Jlaraet B ONpPeesIEHHOM JOTHYECKOM MOCIe0BaTeIbHOCTH, IPU ATOM JIOITYCKAET OJHY HErpyOyro
omMOKy wWin He OoJjiee JBYX HEAOYETOB, KOTOPHIE MOXET HCHPAaBUTh CaMOCTOSATENIBHO IPHU
TpeOOBaHMM WM HEOOJBIION MOMOIIM MpenojaBaTelis; MOATBEPKAAET OTBET KOHKPETHBIMU
MIpUMEpPaMHU.

2. YMeeT caMOCTOATEIbHO BBIJCNATH IJIaBHBIC IMOJIOKEHHUS B WM3YUYEHHOM MaTepuase; Ha
OCHOBaHUU (DaKTOB U IMPUMEPOB 0000IIATh, JeNiaTh BBIBObL. Y CTaHABIUBATH BHYTPUIIPEIMETHBIC
CBA3U. MOXKET NPUMEHATh IOJyYCHHbIE 3HAHUS Ha MPAKTUKE B BUJAOW3MEHEHHON CHUTyaluu,
coOroaTh OCHOBHBIE MpaBHJIa KYJIbTYpPbl YCTHOW peYd; HCMOIb30BaTh IMPH OTBETE HAay4HBIE
TEPMUHBI.

3. He obnanaeT 10CcTaTOUHBIM HABBIKOM PAaOOTHI CO CIIPABOYHOM JTUTEPATYpOid, YU€OHUKOM,
MEPBOMCTOYHUKOM (TIPAaBUIILHO OPUEHTUPYETCS, HO pabOTaeT MEJICHHO).

OueHka «3» CTABUTCS, €CJAM YIALIUICH:

1. VcBauBaeT OCHOBHOE cojJepKaHHE Y4eOHOTO MaTepuana, HO HMeeT NpoOenbl, He
MPENSATCTBYIOLINE JaNbHENIIIEMY YCBOSHHUIO MPOTPAMMHOIO MaTepuara.

2. Uznaraet maTtepuai He CUCTEMATH3UPOBaHO, (hparMeHTapHO, HE BCET/a MOCIIeJ0BATEILHO;
MOKa3bIBa€T HENOCTATOUYHYI0 C(HOPMUPOBAHHOCTh OTAENbHBIX 3HAHUH U YMeHHi; crmabo
apryMEHTUPYET BBIBOJIBI U 0000IIEHNs, TOTYCKAaeT OMUOKU MTPU UX POPMYITHPOBKE; HE UCTIONB3YET
B

Ka4de€CTBC JOKa3aTCJIbCTBAa BBIBOJbBI U 0606H_[CHI/I$I n3 Ha6J'IIO,I[eHHfI, OIIBITOB HJIM JOITYCKACT
OIINOKHU IMpU UX U3JI0KCHUU JTa€T HEUETKHE ONPCACIICHUSA MMOHSTHH.
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3. HcnpIThIBaeT 3aTpyAHCHHUS B MPUMEHCHUW 3HAHWMA, HEOOXOJAMMBIX I PELICHUS 3a/1ad
Pa3IUYHBIX THUIIOB, MPAKTUYECKUX 3a/laHUM; MPH OOBSICHEHUM KOHKPETHBIX SBJICHHI HA OCHOBE
TEOPHl U 3aKOHOB; OTBEYAET HETIOJIHO Ha BOMIPOCHI yUUTENS MJIK BOCIIPOU3BOIUT COJIEPKAHUE TEKCTA
y4eOHHKa, HO HEJJOCTATOYHO TTOHUMAET OT/ICTIbHBIC TOJI0KEHUS, UMEIOIINE BAXKHOE 3HAUCHUE B TOM
TEKCTe, JOIyCKast OJHY-ABE IPyObIe OIIHUOKH.

OneHka «2» CTAaBUTCH, €CJIM YIANIHHCS:

1. He ycBanBaeT W HE pacKpbIBaeT OCHOBHOE COJECp)KaHME MaTepHalia; HE 3HACT WM HE
MMOHUMAET 3HAYUTENIbHYIO YacTh MPOrPaMMHOTO MaTepHalia B MpeJesiax MOCTaBJICHHBIX BOIIPOCOB;
HE Je/aeT BEIBOJIOB U 00O0OIICHHUIA.

2. Nmeer crmabo chOpMUPOBAHHBIC W HETONHBIC 3HAHUS, HE YMEET NMPUMEHSTh HX TIPU
pelieHnr KOHKPETHBIX BOIIPOCOB, 3a/a4, 3aJJaHUi 10 00pasiy.

3. Ilpu oTBeTE HA OJIMH BOMPOC JIOMYyCKaeT 0oJjiee IBYX rpyObIX OLIMOOK, KOTOPhIE HE MOYXKET
WCTIPABUTh JIAXKE TIPHU IIOMOIIIN YIUTEIS.

3a camocTosiTe/iIbHbIe NMCbMEHHbIEe H KOHTPOJIbHbIe padoTsl, [1/13

Ha ocHoBanuM aHanm3a pe3y/ibTaTOB MUCbMEHHOW IMPOBEPKH MMEETCS BO3MOXHOCTbH JaTh
CPaBHMUTEIBHYIO OIICHKY 3HAHMM M yMEHUH oOydaroluxcs, BBIIBUTH BeCh 00BEM OMIMOOK,
JOITyCKAaeMBbIX KJIACCOM B IIEJIOM IO IIPOBEPSEMOMY MaTepHaiy.

[lucemennass ¢opMa MOXeT OBITh HCHOJb30BaHA JUIsl MPOBEPKH YCBOEHHUS Y4EOHOIO
MaTepuaia Ha TpeX ypOBHSIX:

1-i1 ypoBeHb: yMEHHE OINHUCHIBATh XOJ SIBJICHMIA; 3HAaHUE Ha3BaHUM MpUOOPOB, 00IACTH UX
MPUMEHEHMsI; 3HaHHMEe OYKBEHHBIX O0O0O03HAYEHW; 3HAHHE YCJIOBHBIX O0O0O3HAYEHWI; yMEHHE
n300paxkaTh UX Ha YepTEkKax.

2-1 ypoBEHb: 3HaHME M MOHMMaHUE (OPMYIMPOBOK 3aKOHOB; 3HAHUME U IOHMMaHHE
OMOJIOTUYECKUX TEPMUHOB; 3HAHNE ONPEICTICHUM.

3-i1 ypOBEHb: YMEHHE NPUMEHATh TEOPHIO JUIsl OOBSICHEHUSI HEKOTOPBIX YaCTHBIX SIBICHUI;
yMeHue rpadudecku u300paXkaTb B3aUMOCBA3b MEXIY SBICHUAMH, ONPENEIATh XapakTep ITOH
CBSI3U; C(POPMHUPOBAHHOCTh OTAEIBHBIX «TEXHUYECKUX IPHEMOB)» YMCTBEHHON JEATEIbHOCTH
(cocTaBiieHMeE IUIaHA OTBETA, YMEHHE HAXOAUTh HY)KHbIE CBEICHUS B KHUI'E, CIIPABOYHUKE U T. I1.).

IIucbmeHHas poBepKa OCYLIECTBISAETCA B BUAE OMOJOIMUECKUX JUKTAHTOB, KOHTPOJIBHBIX,
IIPOBEPOYHBIX M CAMOCTOSATENbHBIX paOOT, TECTOB, OMOJOIMUECKHX 3a/1a4.

O1neHka «5» CTaAaBUTCH, €CJIM VIANTHHCS:

1. BemomnnseT paboTy 6e3 omuoboK 1 /uin/ JomyckaeT He 0ojiee OJHOro Heo4ETa.

2. CoOnroiaeT KyJabTypy MUCBMEHHOM peuH; nmpaBuia 0(OpMIICHHS MMCbMEHHBIX Pa0oT.

Onenka «4» CTaBUTCH, €CJIM VIANTHHCS:

1. BeImosnHseT MUChbMEHHYIO pa0OTy IMOJIHOCTBIO, HO JIONYCKaeT B HEW He 0ojiee OJHOMN
HerpyOo# omMOKHu 1 OAHOTO Heou€Ta U /1in/ He 0oJiee ABYX HEOUETOB.

2. CoOnroiaet KyabTypy MUCBMEHHOHN peuu, mpaBuiia 0(OpMIICHUS] TUChbMEHHBIX PadoOT, HO
JOITyCKAeT HEOOJIbIIINE TIOMAPKH IIPU BEJICHUU 3aIUCEH.

Onenka «3» CTAaBUTCH, €CJIM VIANTHHCS:

1. [IpaBUIBbHO BBITIOTHAET HE MEHEE MOJIOBUHBI PAOOTHI.

2. Jlomyckaet He OoJiee IBYX IpyObIX OLIMOOK, WK He OoJiee 0JHOM Ipy0oii, 0HOM HerpyOoil
OLIMOKU U OJTHOTO HesouéTa, WK He 0oJiee TPEX HErpyOBIX OLIMOOK, MU OJHOM HerpyOoi omuoKu
U TPEX HEOYETOB, UM MPU OTCYTCTBUU OIIHUOOK, HO MIPU HATMYUU MATH HEJOUYETOB.

3. JlomyckaeT HE3HAYUTENIbHOE HECOOINOJIECHUE OCHOBHBIX HOPM KYIBTYpPbl MHCbMEHHOMN
pedu, mpaBuil 0POPMIICHHUSI MTUCBMEHHBIX PaboT.

O1eHKa «2» CTABUTCS, €CJIN YIALIMICS

1. [IpaBUIBbHO BBHIMOJIHSIET MEHEE TOJOBUHBI MUCHMEHHOMN pabOTHI.

2. JlomycKaeT YMCcIO0 OIMMOOK M HEAOYETOB, MPEBOCXOAAIIEE HOPMY, MPU KOTOPOH MOXKET
OBITh BEICTABJICHA OIICHKA «3».
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3. JlomyckaeT 3HaYUTEIbHOE HECOOIOAEHNE OCHOBHBIX HOPM KYJIBTYpPhI TMCbBMEHHON peuH,
npaBuiI 0(hOPMIICHUS MUCbMEHHBIX PadoT.

Kpumepuu OYEHKU OUONI02UYECKO20 OUKMAHMA

Ommemka Kpumepuu
«5» 5-10-15 npaBUIIBHBIX OTBETOB
«4» 4-8—12 npaBUIIBHBIX OTBETOB
«3» 3—6-9 npaBUIIBHBIX OTBETOB
«2» 2—4—6 M MeHee TPaBUIIBHBIX OTBETOB

Kpumepuu oyenxu mecmoswix pabom

Ilpoyenm om MakcumMantbHO 803MOACHO2O
Kouuecmea 0Oaiios 3a mecmosyto pabomy
yquI/IK BBITTOJTHUJI HpaBI/IJ'II)HO:
80-100% ot o0miero yuciia 0aIoB
«4» 60—79% ot 001Iero yuciia 6axIoB
«3» 40-59% ot o6miero uncna 0auIoB
menee 40 % ot o6mero yncia 0ajIoB UK HE
MPHUCTYITIII K paboTe, MITH HE PEACTABUII €€ Ha IPOBEPKY

Ommemxa

«5»

«2»

Kpumepuu oyenxu 6uonocuueckux 3aoau

Ommemxka Kpumepuu

— IIpaBWJILHO O(opMIICHA 3a/1a4a;

— B PEIICHUH HET OIINOOK;

— pelIeHUe COMPOBOXKIAETCS 0ObSICHEHUEM;

— 3aIliCaH OTBET.

— IpaBWJILHO O(opMIICHA 3a/1a4a;

— B pPELICHUH HET OLINO0K;

— pemrerue opopmieHO 6e3 0ObSICHEHUS;

— 3aIliCaH OTBET.

— IIpaBUJILHO O(OopMIICHA 3a/1a4a;

— B PEIlEHUH 3aJa4 JIOMYIIEHbI 2 HEeCYIIECTBEHHbIE OIIMOKH
«3» C HapyleHueM opopMIIeHHUs 3a1a4;

— penrerue opopmiIeHO 0e3 0OBSICHEHUS;

— 3aIliCaH OTBET.

— JOMYIIEHBI OMUOKU TPy 0(OPMIICHUH 3a/1a4H;

— UMEIOTCS TpyOble OMMOKHY B PEIICHUH 33/1aY;

— OTCYTCTBYET pEIICHHE 3a/1a4.

WIH

— YYCHHK HE MPUCTYIUI K BBITMIOJHEHUIO PabOTHI;

— YYCHHK HE MPeoCTaBUI paboTy Ha IPOBEPKY YUHUTEIIIO.

«5»

«4»

«2»

3a npakTH4eckue u JadopaTopHbie padoTbl
Onenka «5» cTaBUTCH, €CIHU:
1. IIpaBUIbHON CaMOCTOSITENIHO ONpEAeNsieT Lelb AAHHBIX paboT; BBHIOJIHSIET padoTy B
MOJIHOM 00BEME C COOJIOJICHHEM HEOOXOJMMOM IOCIIe0BATEILHOCTH TPOBEJICHHS OTIBITOB,
U3MEPEHUN.
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2. CamocCTOSATeNbHO, PAUMOHAIBHO BBIOMPAET M TOTOBUT [UIS BBIIOJHEHHUS pPabOT
He00X01MMOoe 000PyIOBaHKE; IIPOBOJAMT TAaHHBIE PAOOTHI B YCIIOBUSX, 00€CIICUNBAIOIINX MOJTyICHUE
HanOOoJIee TOYHBIX PE3yIbTATOB.

3. I'paMOTHO, JIOTUYHO OIMHUCHIBAET XOJ MPAKTUYECKUX (Ja0OpaTOpPHBIX) pabOT, MPaBUIILHO
(dbopMynHpyeT BBIBOJIBI; TOYHO M aKKYPAaTHO BBITIONHSIET BCE 3AIMCH, TAOJIHIIBI, PUCYHKH, YEPTEKH,
rpaduKu, BEIYUCICHUS.

4. IIposiBisieT OpraHU3alMOHHO-TPYI0OBbIE YMEHUS: MO/IEP)KUBAET YUCTOTY pabodyero Mecra,
MOPSAZIOK HA CTOJIE, JKOHOMHO PacX0/yeT MaTepuabl; COONIOIAeT MpaBUiIa TEXHUKN O€301TacCHOCTH
IIPY BBIIIOJIHEHUU Pa0OT.

OneHka «4» CTAaBUTCS, eCIU YYAIINICH:

1. BoimonHseT npakTudeckyro (J1abopaTOopHYI0) paOOTy MOJHOCTBIO B COOTBETCTBHM C
TpeOOBaHUAMU MPU OLICHUBAHUH PE3YIbTATOB Ha «5», HO JOMYCKAET B BBIUMCICHUSIX, U3MEPEHUAX
7IBa - TPU HEJI0UETA WK OJIHY HErpyOyro OIINOKY U OJIUH HEJAOYET.

2. Ilpu odopmiieHnu paboT JONyCKaeT HETOYHOCTH B OMHMCAHUU XOJa NEHCTBUH; Jenaer
HEMOJIHbIE BBIBO/IbI MPU 00O0OIIEHHH.

Ounenka «3» cTaBUTCS, eCIU YYAIINICH:

1. IIpaBunbpHO BEITIONHSET paboTy HE MeHee, ueM Ha 50%, 0THaKo 00BEM BBITIOJIHEHHON YaCTH
TaKOB, YTO TIO3BOJISIET IMOJIYYUTh BEpPHBIE pE3yNbTaThl W CJeNaTh BBIBOJBI IO OCHOBHBIM,
MPUHIMIHAIBHBIM BaXKHBIM 33J1auaM paboThlL.

2. [lonGupaer obopynoBaHue, MaTepual, HAUUHAET pabOTy C MOMOIIBIO YUUTENS; UIIU B XOJ1€
MIPOBEJICHUS] M3MEpPEHUi, BRIUNCICHUN, HAOMIOIeHUI J0MycKaeT OMMOKH, HETOYHO (POpMYIHPYET
BBIBOJBI, 0000IIEHHSI.

3. IlpoBoautr pabOTy B HEpPaAMOHATBHBIX YCIOBHUSAX, UYTO MPUBOJUT K TOJIYyYEHHUIO
pe3yabTaTOB C OONBIIMMH NOTPEUIHOCTSAMHU; MM B OTUETE JOMYCKAET B OOLIEH CI0KHOCTU He OoJee
IBYX OMIMOOK (B 3alMCAX YKCEN, Pe3ylbTaTOB U3MEPEHUM, BEIUMCIEHUH, COCTAaBIEHUH IPa(UKOB,
TaOIUI, CXeM U T.JI.), HE HMEIOUIMX A JAaHHOHW paboThl NPUHIUNHMAIBHOTO 3HAYEHHs, HO
MOBJIMABIIMX HA PE3YJIbTAT BBIIIOJIHEHUS.

4. JlorryckaeT TpyOyro ommOKy B XOJI€ BBITIOJIHEHHUS paOOTHI: B 00bSICHEHUH, B O(OPMIICHHUH,
B COOJIIOJICHUM MpPAaBUJ TEXHUKH O€30MaCHOCTH, KOTOPYIO Y4Yalluiics HCHpaBiseT C MOMOILBIO
YUHUTE.

OneHka «2» CTABUTCH, €CJIHM YYAlIHiics:

1. He ompezpenser caMOCTOATENBHO LE€Nb pPabOThl, HE MOXeET 0e3 IMOMOIUM Y4uTels
MOJArOTOBUTh COOTBETCTBYIOLIEE OOOpPYIOBAHME; BBINOJHIET PAaOOTy HE IOJHOCTBIO, U OO0BEM
BBITNIOJIHEHHON YacCTH He MO3BOJIAET cleNaTh IPaBUIbHbIC BBIBOBI.

2. lonyckaet J1Be 1 OoJiee rpyOblie OMMOKH B X0J1€ paboT, KOTOPbIE HE MOXKET UCIPABUTH 110
TpeOOBaHUIO NIEIarora; WK MPOU3BOIUT U3MEPEHUS, BIYUCIICHNUS, HAOIIOAEHUS HEBEPHO.

3a HaOJII0AeHHEeM 00bEKTOB

OneHka «5» CTaBUTCH, €CJIM VIAITHHCS:

1. [IpaBuibHO MPOBOIUT HAOIIOACHUE MO 3aJAHUIO YUUTEIS.

2. Beigenser cyiiecTBeHHbIE TPU3HAKU Y HAOII0JaeMOro 00beKTa, Impolecca.

3. I'pamotHO, MOTMYHO OQOpPMIIAET Pe3yNbTaThl CBOMX HAOMIOACHUM, AenaeT 000O0IIeHus,
BBIBOJIBI.

OneHka «4» CTABUTCS, €CJIN YIALIMICS

1. [IpaBuibHO MPOBOIUT HAOIIOACHUE TIO 33JaHUI0 YUUTES.

2. JlomyckaeT HETOYHOCTH B XOJi€ HAOIIOICHUI: TIPH BBIJEIICHUHU CYIIIECTBEHHBIX IPU3HAKOB
y Ha0r01aeMoro 00BEKTA, MPoIlecca HA3bIBAET BTOPOCTENICHHBIE.

3. HeOpexxHo miu HeTOUHO 0(OpMIISET pe3ynbTaThl HAOMIOACHUH.

OneHka «3» CTABUTCS, €CJIN YIALIMIACS

1. JomyckaeT onHy-aBe TpyOble OMIMOKN WJIM HETOYHOCTH B MPOBEICHUU HAOIIOJICHUH 1O
3a/IaHUI0 YYUTEIS.
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2. Ilpu BbIIENEHUM CYIIECTBEHHBIX NPU3HAKOB Yy HaOMI0JaeMoro oOBEKTa, Impolecca
Ha3bIBAET JINLIb HEKOTOPHIE U3 HUX.

3. Homyckaer oaHy-IBE TpyOble OMMOKH B OGOPMIICHHU PE3yAbTAaTOB, HAONIOIECHUN U
BBIBOJIOB.

OneHka «2» CTABUTCS, €CIU YYAIINICH:

1. Jlomyckaer Tpu-ueThIpe TpyOble OMMOKM B MPOBEACHUM HAOMIOACHUH IO 3aJaHHIO
YUUTES.

2. HenpaBuibHO BbIIEISIET IPU3HAKKA HAOII0JaeMOro 00bEKTa, Ipolecca.

3. JomyckaeT Tpu-4eThipe rpyoble OMMOKA B O(QOPMIICHUU PE3YyIbTATOB HAOIIOACHHUNA W
BBIBOJIOB.

3a KOHCHEeKT

Onenka «5» — KOHCHEKT COCTaBJI€H 10 IUIAaHYy, COOJIOJAeTCs JIOTUYHOCTb,
MIOCJIEIOBATEILHOCTh H3JIOKEHUS MaTepualla, KauyeCTBEHHOE BHeIIHee oQopMieHue, o0beM —
4 TeTpa/HbIE CTPAHUIIBL;

OneHka «4» — KOHCIIEKT BBINIOJIHEH IO IIJIaHy, HO HEKOTOPbIE BOIPOCHI PAaCKpPHITHl HE
MIOJIHOCTBIO, €CTh HEOOIbIIINE HEAOUYETHI B paboTe, 00beM — 4 TeTpaJHbIe CTPAHUIIBI;

Onenka «3» — Mpu BHINOJHEHUH KOHCIIEKTa HAa0II01aeTCsl OTKJIOHEHUE OT IJIaHa, HapylleHa
JIOTUYHOCTh, OTCYTCTBYET BHYTPEHHSSI JIOTMKA W3JI0KEHUS, YIOBJIETBOPUTEIBHOE BHEIIHEE
odopmieHue, 00beM MeHee 4 CTpaHMIL,

OneHka «2» — TemMa HE PACKpbITa, HEYJOBIETBOPUTEIBHOE BHELIHEE O(QOopMIIeHHE, 00BEM
MeHee 2 CTpaHML. WIHM He IPUCTYIUI K paboTe, WK He MPEJICTaBUII Ha IPOBEPKY.
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YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOLLIECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA
* buonorus, 10 xnmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6nos A.M. u npyrue /Ilox pen.
[Taceunuka B.B. — 4-¢ uzn., crep. — M.: «lIpocsemenue», 2022. — 223 c.
» buonorus, 11 xmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6mos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., — 4-e u3n., crep. — M.: «IIpocBemenne», 2022. — 272 c.

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
e J/[n1akTHUECKHE MaTEPUAIIBI 111 YPOKOB;
e Meroauueckoe nmocooue / [laceunux B.B., AkiimonepHoe 061iecTBo n3aaTenbcTBoO «IIpocBemenuey.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Enunas xomteknus udpoBbix oopasoBatenbubix pecypcos (http://school-collection.edu.ru/)
MockoBckas snektponnas tkosa (https://uchebnik.mos.ru)

https://bio-vpr.sdamgia.ru/

https://resh.edu.ru/subject/5/

https://www.yaklass.ru/p/biologia

https://content.edsoo.ru/lab/

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

CoNoRwNE


https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1675428429004672&usg=AOvVaw34ojJPsf94MMGDRehLRwqy
https://www.google.com/url?q=https://uchebnik.mos.ru&sa=D&source=editors&ust=1675428429003845&usg=AOvVaw1CPbb9vZnkr02vZ_FSW2sH
https://bio-vpr.sdamgia.ru/
https://resh.edu.ru/subject/5/
https://content.edsoo.ru/lab/
http://www.fipi.ru/
http://www.rustest.ru/

